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A\JN'oIT",:"PROPOS- -.

Ce supplément informatique réunit les différents programmes créés pour
réa 1 i sel'" 1es divers ca 1cu 15 et de nombreuses figures de la thèse. _

Le 1 isting de chaque programme est accompagné d~un exemple de fichier de
données lorsqu~il existe. La copie d~écran est exécutée avec le ~ichier de
données servant d~exemple, et les sorties sur imprimante ou sur traceur
correspondent à l~exécutjon du programme. Dans certains cas, les
exécutions des programmes sont Hroi tement 1 iées entre elles, les
résultats de l'un servant à l~exécution de l'autre (pr~mière, quatrième,
sixième, septième et dixième parties).

Les sous-programmes de de sc;; in sur traceur Benson 1332 à partir du
Tektronix 4054 ont été recopiés du manuel 'Logiciel Basic Tektronix Série
405X (Séries 02, 12, 32 et 42)' écrit par Senson (Juin 1981)

Dans la partie 'exécution' d~un programme
une étoile signifie qu'il y a effacement de l~écran ;
les caractjres soul ignés ~ont des réponses données par l~opérateur ;
les lettres collées soul ignées dans la marge sont des lettres tapées
au clavier mais Qui n~apparaissent pas • l~écran.

Les not~s qui suivent ~oncernent les différents ordinateurs et imprimante
utilisés avec leurs particul'ar-iUs. Le point commun à ces outils est ie
code ASCII util isé qui ne comprend Que 127 caractères.

NOTES SUR LE BASIC DU ZENITH 100

Le BASIC du 2100 est un BASIC 'Microsoft' Qui ressemble beaucoup aux BÀSIC
utilisés· sur le micro-ordinateur IBt1 PC. Les modifications nécessaires
pour transposer les programmes du Zenith 100 sur- l'IBM PC ne concernent
Que le graphisme

SCREEN a,b a'.}ec
et

a = 0 ou
b = 0 ou

1 (0 = mode texte, 1
1 (0 = vidéo normal,

= mode graphique)
= vidéo inverse)

L~écran du 2enith 100 a un~ hauteur de 225 1Ignes et une largeur de
640 points en mode graphique. En mode texte il possède ao
colonnes et 25 1ignes.



NOTES SUR LE BASIC OU TEKTRONIX 4054

Le BASIC du TEKTRONIX 4054 est lég~rement différent du BASIC du Z100

de

des

chaineune

magnH i que)
le fichier)
o au début

en

une 1 i gne ne peu t compor ter qu'une seu 1e i nstruc t ion ;
les noms des variables numé'r-iques sont limités à une lettre plus

éventuellement un chiffre de 0 à 9, ceux des chaines de
caract~res à une seule lettre suivie de $ ;

le mot REM ne peut ~tre remplacé par' ;
il est impossible d'indenhr les lignes;
les fonctions arc-cosinus et arc-sinus existent
le mixage d'un autre programme se fait par;

FIND n (n = numéro de fichier sur la bande
APPEND nn (nn = numéro de 1 igne OÙ se placera

il est nécessaire de remettre les variables à
programmes par INIT ;

pour effacer l'écran il 1aut util iser l'instruction PAGE;
il est possible de définir la taille des caract~res par CHARSIZE n (n

de 1 à 4 ; 1 correspond à la taille la plus petite) ;
le nombre PI est disponible et il est possible de calculer les

valeurs des fonctions trigonométriques directement en degrés
apr~s avoir écrit l"instruction SET DEGREES;

l'instruction READ 1 it directement toutes les données d'un tableau à
part i r de 1 ignes de DATA: ligne par 1 i gne et dans chaque 1 igne
colonne par colonne;

les instructions GOTO i OF nl,n2 •.. et GOSUB j OF nl,n2 ••• remplacent
ON i GOTO nI ,n2... et ON i GOSUB nI ,n2 ••• du BASIC ~MicrosoH",

où i est une valeur entière positive et n1 le numéro de ligne de
branchement pour ;=1, n2 pour i=2, etc. ;

le chainage de 2 chaines de caractères se fait avec & ;
l'instruction SEG(a$,n,n1) extrait une sous-chaine de nI caractères

de la chaine A$ à partir de la lettre n ;
l'instruction STR(i) convertit le chiffre

carac Ures.

Certaines 'lourdeurs' sont dues au langage:
l'instruction INPUT ne peut comporter de texte: il faut donc

généralement uti 1iser 2 1Ignes (une al}ec un PRINT pour
poser 1a ques t ion et une autre avec INPUT pour recel)O irIa
réponse) ;

L'un i té pour 1e traceur BENSON est 1e cen t imèotre.

NOTES SUR L'IMPRIMANTE 'APPLE DOT MATRIX'

L'imprimante Apple est une Jmprimante d'une largeur
écriture Pica. Les différentes options de l'imprimante
la réception de chaines de ~caractères' bien définies,
LPRINT en BASIC on a :

de 80 colonnes en
sont contrôlées par

avec l'instruction

LPRINT CHR$( 27)" Lnnn" : marge gauche de nnn carac Ures
LPRINT CHR$(27)"n" 9 caractères par pouce
LPRINT CHR$(27) "N" : 10 caractères par pouce



LPRINT CHR$( 27)" E" 12 carac Ures par pouce
LPRINT CHR$(27)"q" 15 caractères par pouce
LPRINT CHR$( 27) "Q" 17 carac tères par pouce
LPRINT CHR$(27)"Tnn" : interl igne de nn/144 pouce
LPRINT CHR$(27)"A" : retour à l'interl igne 1/6 pouce
LPRINT CHR$(27)"!" : sélectionne lo'écriture en caractères gras
LPRINT CHR$(27)CHR$(34) : stoppe l'écriture en caractères gras
LPRINT CHR$(14) : sélectionne l'impression en caractères dilatés
LPRINT CHR$(15) : stoppe l'écriture en caractères dilatés
LPRINT CHR$( 27) "X" : commence 1e sou 1 i gnage
LPRINT CHR~(27) "Y" : stoppe 1e soul i gnage
LPRINT CHR$( 27)" Gnnnn "A$ impr ime 1es nnnn carac tères graph iques
contenus dans la chaine de caractères A$ et codés sous forme binaire.

(CHR$(27) est le code pour ESCAPE)



FOREWORD

This 'program' supplement presents the different programs ereated to make
various ealculations and many figures of the thesis.

For each program i ts 1 i st i ng and a samp 1e of da ta fil e if needed are
shown. The sereen COPy of the program execution is made with the sample
data file, and the printer or plotter outputs represent the program
execution outputs. In sorne cases several programs executions are 1 inked :
results of a first one is used by a second one (parts l, 4, 6, 7 and 10).

The drawing subrouti~es for Benson plotter 1332 from Tektronix 4054
computer have been copied from 'Logiciel Basic Tektronix S~r.ie 405X
(S~ries 02, 12, 32 et 42)' written by Senson (June 1981).

In the 'execution' part of a program :
an asterisk means that the screen is cleared ;
under 1 ined charac ters are a.nswers 9 iven by the opera tor ;
underl ined pressed letters in the margin are letters typed on the
Keyboard but not eehoed on the screen.

Follo~..,ing notes are concerned with the I)arious computers and printer used
for· this thesis and the.ir peculiarities. The common property of these
instruments is the ASCII table .which has only 127 'characters'.

NOTES ON ZENITH 100 BASIC

Zenith 100 BASIC is a't1icrosoft' BASIC I!Jhich i.s very close to the version
used on IBt1 micro-computers. To translate these programs for IBM-PC it is
only nec~ssary to change a few graphie orders :

SCREEN a,b : a = a or
b = 0 or

(0 = text mode, 1 = graphie mode)
CO = normal video, 1 = reverse video)

The Zenith screen has a 225 1ines height and a 640 points width in
graphie mode. In textmode it has 80 columns and 25 1ines.

NOTES ON TEKTRONIX 4054 BASIC

TeKtronix 4054 BASIC is sl ightly different from Z100 BASIC



a 1 ine may have only one inst~uction j

the nume~ical va~iable names a~e limited to one lette~ plus if
wanted one numbe~ f~om 0 to 9, and cha~acte~ va~iable names have
only one lette~ followed by $ ;

the wo~d REM can not be replaced by , ;
indentation of 1 ines is impossible;
a~c-cosine and a~c-sine functions exist
to me~ge a p~ogram, type :

FIND n Cn = file number on the magnetic tape)
APPEND nn Cnn = 1 ine numbe~ where to place the file)

it is necessa~y to initial ize the va~iables at the beginning of a
p~ogram with INIT ;

the PAGE statement clea~s the sc~een j

it is possible to define the character size on the screen by using
CHARSIZE n (n = 1 to 4, with 1 meaning the smallest size)

PI number is p~esent and it is possible to compute aIl trigonometric
functions in degrees by writing SET DEGREES at the beginning of
the program j

the READ statement aJJows to read directly aIl the data of a table
from DATA 1Ines, 1 ine by 1ine and inside each 1 ine column by
col umn j

GOTO i OF nl,n2 and GOSUB i OF nl,n2 •.. ~eplace 'Microsoft' ~~ j

GOTO nl,n2 and ON i GOSUBnl,n2 ... , whe~e i isan integer
va~iable va~ying from 1 to ... and nI the 1 ine numbe~ whe~e the
p~ogram must go when ;=1 <n2 for i=2, etc.) j

to 1 ink 2 cha~.acte~ strings one must use & j

the SEG(a$,n,nl) statement ext~acts a nI cha~acte~s long substring
f~om string a$ beginning at the nth letter ;

STRCi) con\}e~ts the numbe~ i into a cha~acte~ string.

Some "ponde~ousnesses" come f~om the 1anguage
the INPUT statement cannot have text, so one must usually use 2
lines Cone with PRINT to ask the question, and one with INPUT to
receive the answer) j

The unit fo~ the BENSON pIotter is the centimeter.

NOTES ON THE 'APPLE DOT MATRIX" PRINTER

The Apple printe~ has 80 columns when using Pica pitch. The p~inte~

va~;ous options a~e cont~oled br special 'characte~' st~ings used with
LPRINT command in BASIC:

LPRINT CHR$(27)"Lnnn" : set left ma~g;n to nnn cha~acters

LPRINT CHR$(27)"n" .: 9 cha~acte~s p~~ inch
LPRINT CHR$(27)"N" 10 cha~acte~s pe~ inch
LPRINT CHR$(27)"E" 12 cha~acters per inch
LPRINT CHR$( 27)" q" 15 charac te~s pe~ inch
LPRINT CHR$( 27) "0" 17 cha~ac ters per inch
LPRINT CHR$(27)"Tnn" : distance between 1ines to be nn/144 inch
LPRINT CHR$( 27) "A" : 1 i ne feed p; tch of 6 1 i nes per inch
LPRINT CHR$(27)"!" : start boldface pr;nting
LPRINT CHR$(27)CHR$(34) : end boldface p~inting



LPRINT CHR$(14) : start headl ine mode
LPRINT CHR$( 15) : end headl i ne mode
LPRINT CHR$(27)">{" : short underJ ining text
LPRINT CHR$( 27) "Y" : end under Jin i ng tex t
LPRINT CHR$( 27)" Gnnnn "A$ pr i nt the nnnn graph i c charac ters of the

binary coded string A$.

(CHR$(27) means ESCAPE)



CORRECTION

DES DONNEES MAGNETIQUES

1.1 - INTRODUCTION DES POINTS DE CORRECTION DE LA NAVIGATION SEABEAM

A - Listing du programme 'CBEA~t~AV'

B - Copie d/écran d'un exemple d'exécution du programme "CBEAMNAV'

C - Exemple de sortie sur imprimante

1.2 - INTRODUCTION DE TOUS LES POINTS DE MESURE DU MAGNETISME

A - Listing du programme 'ORIGNAV'

B - Copie d'écran d"un exemple d'exécution du progr'amme 'ORIGNA'vl'

C - Exemple de sortie sur. imprimante

1.3 - POSITION CORRIGEE ET CHAMP MAGNETIQUE DES POINTS DE MESURE

A - Listing du programme 'NAl.JMAGCR'

B - Copie d'écran d/un e::<emple d"exécution du programme 'NA~)~1AGCR'

C - Exemple de sortie sur imprimante

1.4 - INTRODUCTION DES POINTS D'ANOMALIE MAGNETIQUE CORRIGEE

A - Listing du programme 'ANOCOREC'

B - Copie d'écran d"un exemple d"exécution du ptogramme "ANOCOREC'

1•5 - CALCUL DE L' ANOHALI E MAGNET! QUE DE L'ENSEMBLE DES PO INTSDE MESURE

A - Listing du programme 'MAGCOREC'

B - Copie d/écran d'un exemple d'exécution du programme 't1AGCOREC'

C - Exemple de sortie sur imprimante



*----------------------------------------------------------------------~

** PART CHOICE : INPUT OF ORIGINAL DATA OR TRANSLATION
* ---------------------------------------------------
*

1. 1
A

~ *
* PROGRAM 'CBEAMNAV' +

* *
" JacQue! ine ROUMP. Dec. 1984 +
*----------------------------------------------------------------------*

PROGRAM CBEAMNAV

* This program has been written to put the navigation correction
" parameters determined from Scripps Seabeam maps inta a ~quential

* data file and after the input of these data to translate th.m into
* a format easier for computational use.

"The original data are: year (YY), month (MM), day (DO), time (input
* in HHMM format), and differences of latitude and 10ngituGe in inches
* (dependent of scale) and in X.XX format; these data will be put into
* a data file named SSNAVDM.OAT.

* You are allewed to \top introducing the data, and to r.s~ the data
* inpu t dur ing another \sess ion. Before the transI a t i on of thi li da ta you
* will be able to correct them using the editor.

* As the translated data will be usèd to correct the position of other
* points of the survey, and to compute the real magnetic an'" 1Y, the
* s.cond data file (SBNAVOO.DAT) will have decimal year (y••r.day+time),
* and diff.rences of latitude and longtude in degrees.

** PREPARATIll'l
* -----------
* INTEGER N,I,YEAR,Mll'lTH,DAY,TIME,ANSWER,MONLEN(II),NDAY,Nl,PAGE

REAL NSINCH,EWINCH,SCALE,MLAT,HOUR,HR,DDEC,ML,NSDEC,EWOfC
REAL*8 NERCP,YDEC,PI ,NLATRD
CHARACTER R,TITLE*40,TIT(40),ESC,SO,SI,FF

*
*
*
*

PRESENTATION

WRITE (*,'(A//)') , PROGRAM CBEANNAV'
WRITE (*,'(A)') This program has been written to put tne navigat

fion correction"
WRITE (+,'(A)') parameters determined trom Scriops Seabeam maos

+into a sequential'
WRITE (*.,'(A)') , data file and after the input of these data to t

translate them into'
WRITE (*,'(A/)') , a format easier for computational use.'
WRITE (",'(A)') , The original data are: year (YY), month (MM), d

+ay ,(00), time (input'
WRITE (*,'(A)') , in HHMM format), and differences of latitude and

+ 1ongi tude in inches'
WRITE (*,'(A)') , (dependent of scale) and in X.XX format j these

+data will be put into'
WRITE ()f,' (AI)') , a da ta fil e named SBNAVDM.DAT.'
WRITE (*,'(A),) , You are allowed to stop introducing the data, an

+d to resume th. data'
WRITE (*,'(A)') , input during another session. Before the transla

+tion of this data'
WRITE (*,'(A/)') , YOU will be able to correct themusing the edit

+0(' 1 ~

WRITE (*,'(A)') , As the translated data wi 11 be used to correct t
the position of other'

WRITE (*,'(A)') , points of the survey, and to compute the real ma
+gnetic anomaly, the'
WRITE (*,'(A)') , second data file (SBNAVOO.OAn will have d.cimal

+ year (year+day+time),'
WRITE (*,'(A//)') , and differences of latitude and longitude in d

+egrees. '

EQUIVALENCE (TITLE,TIT)

DATA NONLEN 131,2B,31,30,31,30,2*31,30,31,301

OPEN (l, FILE='SBNAVDM .DAT')
OPEN (2, FILE='SBNAVDD.DAT', STATUS='NEW')
OPEN (3, FILE='PRN')

** FORMATS

*if 1 to write and read the original data file
if 2 to write and read the translated data file
if 3 to write the original and translated data on the printer

* 1 FORMAT (IX,3(I2,IX),I4,2(IX,F5.2»
2 FORMAT (IX,FIO.7,2(IX,FB.5»
3 FORMAT (IX,I4,4X,I2,5X,I2,4X,I2,2X,I4,2(2X,F5.2),BX,FIO.7,2(ZX,FB.

+5»

4 WRITE (*,'(A\)') , Do YOU want to input original data (1) or to tr
+anslate them (2) ? '

READ (*,'(11)') ANSWER
1F «ANSWER .NE. 1) .AND. (ANSWER .NE. 2» GOTO 4
IF (ANSWER .EQ. 2) GOTO B

** ORIGINAL DATA INPUT PART
* ------------------------
* WRITE (*,'(lA/)') , New YOU wi 11_ input your data, for the last one

+, type 0 for the YEAR'
WRITE (if,'(A\)') , What is the number of the first point to be inp

tut : '
READ (*,'(15)') N

IF (N .EQ. 1) GOTO 6

** Reading the beginning of the file

*



DO 5 J=I,N-I
5 READ (1,1) YEAR,MONTH,DAY,TIME,NSINCH,EWINCH

•
• Writing th~ data
•

6 WRITE (*,'VA,15)') POINT, N
WRITE (*,'(A\)') , Yea.r (YY) ? '

READ (*,'(12)') YEAR
IF (YEAR .EG. 0) GOTO 7

WRITE (*,'(A\)·') , Month (MM) ? '
READ (*,'(12)') MONTH
WRITE (*,'(A\)') , Day (DD) ? '
READ (*,'(12)') DAY
WRITE (*,'(A\)') , Time (HIf1'1) ? '
READ (*,'(14)') TIME
WRITE (*,'(A\)') , NS diff~rence (X.XX) ? '
READ (*,'(F5.2") NSINCH
WRITE (*,'(A\)') , EW difference (X.XX) ? '
READ (*,'(F5.2)') EWINCH
WRITE (1,1) YEAR, MONTH, DAY, TIME, NSINCH, EWINCH
N=N+I
GOTO 6

7 WRITE (*,'(A\)') , Is it the last point of the whol~ file (Y/N) ?
+ '

READ (*,'(A)') R
IF «R .NE. 'Y') .AND. (R .NE. 'y')) GOTO 20

ENDFILE 1

WRITE (*,'(A\)') , Do l'OU want to translate the original data file
+ imm~diatly (Y/N) ? '

READ (*,'(A)') R
IF «R .NE. 'Y') .AND. (R .NE. 'y')) GOTO 20

REWIND 1

** TRANSLAT!lJ.l PART
* ----------------
* MERCP is the WGS72 ellipsoid param~ter

8 WRITE (*,'(/A\)') , Scale (in/deg) of the map used to measure the
+differences (XXX.XXX) ? '

READ (*,'(F7.3)') SCALE
WRITE (*,'(A\)') , M~an latitude of the survey (DD.MMm) ,
READ (*,'(F7.3)') MLAT
WRITE (*,'(A)') , Title of the study (up to 40 characters) ? '
READ (*,'(A)') TITLE

MERCP=0.99333056822
PI=3.141592653589887
ML=FLOAT(IFIX(MLAT»)
MLATRD=(ML+(MLAT-ML)*100/60)*PI/180.

9 READ (1,I,END=II) YEAR,MONTH,DAY,TIME,NSINCH,EWINCH

** Computing the decimal year
•

NDAY=O
HOUR=FLOAT(TIME)/IOO

HR=FLOAT(IFIX(HDUR))
DDEC=(HR+(HOUR-HR).100/60)/24
DO 10 I=I,MONTH-I

10 NDAY=MONLEN( I)+NDAY
YDEC=YEAR + (NDAY+(DAY-I)+DDEC)/365

•
* Computing the differences of latitudes and longitudes in degrees
•

NSDEC=NS INCH*SNGL< DCOS( DATAN(MERCP*DTAN<t1LATRD) ) ) )/SCALE
EWDEC=EWINCH/SCALE

*
* Writing the dala into the file
* WRITE (2,2) YDEC, NSDEC, EWDEC

GOTO 9

** Preparing the printing part

* Il ENDFILE 2
REWIND 1
REWIND 2

** Preparing the title

* DO 12 1 = 40, l, -1
IF <TIT(I) .NE. ' ') GOTO 13

12 CONTINUE

** PRINTING PART
* -------------
* 13 WRITE (*,'(//A\)') , PRINTER READY (Y/N) ? '

READ (*,'(A)') R
IF.«R .NE. 'Y') .AND. (R .NE. 'y')) GOTO 20

** Control characters for the printer
* ESC=CHAR( 27>

SO=CHAR (14)
SI=CHAR(15)
FF=CHAR (12)

** Printing the title and comments

* WRITE (3,'(IX,7A)') ESC,'E' .ESC,'L007',ESC,'!',SO
NI=INT«40-1)/2)+1
DO 14 N = l, NI

14 WRITE (3,'(A\)')
WRITE (3,'(2A\)') ESC,'X'
DO 15 N = l, 1

15 WRITE (3,'(A\)') TIT(N)
WRITE (3,'(2A)') ESC,'Y'
WRITE (3,'(IX,3AI///)') SI,ESC,'N'
WRITE (3,'(IX,A)') 'SEA8EAM NAVIGATION CORRECTION DATA'
WRITE (3,'(IX,4A)') ESC,'" ,ESC,'E'
WRITE (3,'(IX,A,F7.3,A)') 'Scale of the original map : ' ,SCALE,' i

+nch/deg'
WRITE (3,'<lX,A,F7.3,A//)') 'Mean latitude of the map: ',MLAT,



+' dtg.l1II'

"" Printing the column htadlngs and data

"

B

*

"" Page changing

" 18 PAGE=PAGE+1
WRITE (3,'(lX,A)') FF
GOTO 16

00 ~ou want ta input ori.inal data (1) or ta translate thel (2) ? l
How ~ou will input ~our data, for the last one, t~pe 1 for the YEAR
Uhat is the nUlber of the lirst point to be input: jL

PO IHT 1
Vear (VV) ? Jl
1I0nth (1111) ? J.
Oa~ (DO) ?~
Til, <HM"") ? .a.u.
MS dilftrenee TY:"XX) ? ---U.
EU diU.r.nu (X.XX) ?~

P8rlT 2
Yur (YV) ? i1
Noat.1I (NI) ?J.
Da., (DO) ?le
Ti.. (HM""> ?.lll.
MS diHer.nce 1nX) ? ...li
EU dilferenee(X.XX} ?~

This pro.ral has been written to put the nayi.ation correction
paraleters deterlined frai Scripps Seabea. laps into a sequential
data file and aft.r th. input of thes. data to translate thel into
a forlat easier for cOlputational use.

The original data are : ~ear (YY), lonth (""), da~ (00), tile (input
in HH"" forlat), and dilferences al latitude and longitude in inches
(dependent of seale) and in X.XX forlat ; these data vill be put into
a data lile naled S8HAYO".OAT.

You are allowed to stop introducing the data, and to resui. the data
input durinl another session. Befor. th. translation of this data
~ou will be able to correct thel usinl th. editor.

As the translated data will be used to correct the position 01 other
points of the sur~e~, and ta cOIPute the real lasnetie anolal~, the
second data file (S8HAYDD.DAT) will haye decilal ~ear (~ear+da~+tile),
and differences of latitude and lonlitude in delrees.

inchinchdd hhmm

1=1
PAGE=l

16 WRITE (3,'(lX,A)') 'POINT YEAR MONTH DAY TIME NSDIF EWDIF
+ TIME NS.DIF EW.DIF'
WRITE (3,'(lX,A/)') , no. l'Y . mm

+ dec.year degree degree'

17 READ (1,1,ENO=19) YEAR,MONTH,DAY,TIME,NSINCH,EWINCH
READ (2,2) YDEC,NSDEC,EWDEC
WRITE (3,3) I,YEAR,MONTH,DAY,TIME,NSINCH,EWINCH,YDEC NSDEC EWDEC
1=1+1 ' ,

IF «PAGE .EQ. 1> .AND. <I .LT. 49» GOTO 17
IF «PAGE .EQ. 1> .AND. <I .EQ. 49» GOTO 18
IF (1 .NE. (49+(PAGE-l)"61» GOTO 17

"
" END OF THE PROGRAM
" ------------------
" 19 WRJTE (3,'(/)')

20 CLOSE (1)
CLOSE (2)
END



POINT 3
har (YY) ? 12.
Nonth (NN) ?J.
&ail (\)0) ?1.
Tilf (HHNN) ? 11Il
MS differenee ll":lX) ? .&li.
EU difffrfnef (X.XX) ?~

POINT 4
Yur (YY) ? 12..
ftonth (ftft) ? J.
hv (DO) ?~
Ti,. (HHftN~ 11Ji
1$ diff.rene. ~X) ?~
tu differenef (X.XX) ? :l1I-

POINT 5
Yur (yy; ?Jl.
ftonth (ftft) LI
OH (DO) ?L
Ti.. CHHKftr1 J..2ll
MS differene. ~X) ? .48
EU differenee (X.XX) ?~

POINT 6
Vear (YY) ?ll.
ftonth (11ft) 1J:.
Oalj (DO) 1.1.
Ti.. (HHIIII) ? 112.l
liS dHhr.nct Il':'n) ? .19
EU differenee (X. XX) ?~

POINT 7
1ur (YY) ? 12.
Itnth (ftft) 1 J.
Oav (DO) 1~
Ti.e (HHIlIlr-? 111l
HS diHerfnee u:IX)? .13
EU diHerene. (X.XX)?:::Jl

POINT 168
Veu (VV l ? il
ftonth (ftft) ?J.
I)alj (1)1» ?J.
Ti.e (HHftll> ?~
HS differ.nce ~X) , .23
EU diff.renc. (X.XX) ?::Jl

POINT 161
Vur {VY> ? li
ftonth (1111 > ?.!
Dalj (01» Li
Ti •• (HHII"r-' ~l
HS differene. ~X) ? .89
EU ditference (X.XX> ?~

POINT 162
V.ar (YY) ? li
lionth (ftft) ?J.
OaIJ (DO) ?.1
Tile (HHIIII> ?~
HS differenee <X:XX) ? -.51
EU differenee (X.XX) ? -.26

POINT 163
Vear (VY> ? 12.
lIonth (1111) ?J.
DH(DD)?i
Ti.e (HHllftr-? 1t1l
NSdifferenc' ~) ? -.68
EU di/f.r.ne. (X.XX) ?~-POINT 164
Year (Vn? 11
~onth (ftftl 1 .!.
Oav (DO) 19
Ti.. 'HHft">? .l.8..51
HS difhr.nc. 1Y:YX) ? -.67
EU difference (X.XX) ?~

POINT 165
Yeu (YY) ? li
ftonth (ftft) ?.i
Oav (DO) ?.1
Ti.e (HHftft) ? l1i1
NS differenee TX:1X) ? -.58
EU diHerenee (X.XX) 1 .39



SEABEAM NAVIGATICN CORRECTICN DATA

Scal. of th. original map: 80.000 inch/d.g
N.an latitud. of th. map: 9.100 d.g.mm

POI~ YEAR NONTH DAY TINE NSDIF EWDIF
no. yy mm dd hhmm inch inch

COSTA RICA I SURVEY

EW.DIF
d.gru

.00000

.00262

.00213

.00188
-.00475
-.00313
-.00225
-.00213

.00100

.00150

.00237

.00788

.00862

.00300

.00362
-.00262
-.00362

.00062

.00188

.00075
- .00025
-.00162
-.00188

" -.00387
-.00113

.00038

.00188

.00513

.01100

.01075

.01075

.01025

.01025

.00862

.00763

.00925

.00775

.00687

.00650

.00475

.00438
-.00188
-.01000
-.01113
~.00975

.00075

.00288

.00338

NS.DIF
d.gru

.00000

.00407

.00025

.00284

.00494

.00235

.001.60

.00123
.00025
.00012

-.00037
-.00160
-.00123

.00025

.00086

.00259

.00148

.00062
-.00346
-.00309
-.00272
-.00185
-.00148

.00592
.00321
.00197
.00062
.00025
.00074
.00074
.00062
.00111
.00148
.00000
.00037

-.00321
-.00136
-.00272
~.00358

-.00518
- .00592
-.00284
-.00160
-.00037

.00173

.00432

.00333

.00284

TINE
d.c .y.ar

82.2639269
82.2641476
82.2642732
82.2643607
82.2644502
82.2645415
82.2645681
82.2645852
82.2646271
82.2646404
82.2646632
82.2647070
82.2647241
82.2648116
82.2648611
82.2649258
82.26"49543
82.2650133
82.2650590
82.2651065
82.2651351
82.2651846
82.2652131
82.2652378
82.2653158
82.2653539
82.2653919
82.2654395
82.2654775
82.2655156
82.2655384
82.2655537
82.2655955
82.2656145
82.2656393
82.2656868
82.2657325
82.2657744
82.2657934
82.2658295
82.2658600
82.2658866
82.2659570
82.2660198
82.2660864
82.2661130
82.2662005"
82.2662177

7 800 .00 .00
7 956 .33 .21
? 1102 .02 .17
7 1148 .23 .15
7 1235 .40 -.38
7 1323 .19 -.25
7 1337 .13 -.18
7 1346 .10 -.17
7 1408 .02 .08
7 1415 .01 .12
7 1427 -.03 .19
7 1450 - . 13 .63
7 1459 -.10 .69
7 1545 .02 .24
7 1611 .07 .29
7 1645 .21 -.21
7 1700 .12 -.29
7 1731 .O~ .05
7 1755 -.28 .15
7 1820 -.25 .06
7 1835 -.22 -.02
7 1901 -.15 -.13
7 1916 -.12 -.15
7 1929 .48 -.31
7 2010 .26 -.09
7 2030 .16 .03
? 2050 .05 .15
7 2115 .02 .41
7 2135 .06 .88
7 2155 .06 .86
7 2207 .05 .86
7 2215 .09 .82
7 2237 .12 .82
7 2247 .00 .69
7 2300 .03 .61
7 2325 -.26 .74
7 2349 -.11 .62

Il -.22 .55
21 -.29 .52
40 -.42 .38
56 -.48 .35

110 -.23 -.15
147 -.13 -.80
220 -.03 -.89
255 .14 -.78
309 .35 .06
355 .27 .23
404 .23 .27

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

1 82
2 82
3 82
4 82
5 82
6 82
7 82
8 82
9 82

10 82
11 82
12 82
13 82
14 82
15 82
16 82
17 82
18 82
19 82
20 82
21 82
22 82
23 82
24 82
25 82.
26 82
27 82
28 82
29 82
30 82
31 82
32 82
33 82
34 82
35 82
36 82
37 82
38 82
39 82
40 82
41 82
42 82
43 82
44 82
45 82
46 82
47 82
48 82

c

PRINTER READY (Y/H) ? Y

POINT 166
YUI' (YY) ? il
IIonth (1111) ?.i
Da'J (1)1» ? Jo
Ti.e (HHIIII) ? lJjj
liS diffel'ence 11:lX) ? -.18
EY diffel'ence (X. XX) ? -.26

POINT 167
Year (YY) ?.al.
'onth (1111) ?J.
Da'l (1)1» ? -'.
Tile (HHIIII)~ ~
liS difference ~) ?~
EY differ.nce (X.XX) ?~

POINT 168
Yur <YY> ? 12..
ftonth (ftft) rI
Da'J (DO) ? j,
Ti.e (HHftll) ? 1221
HS dittfl'fnce TX:XX) ? Lll
EY diHerencf (X.XX) ?~

POINT 169
Vur (VY) ? 12.
'.nth (1111) 1-:1
h'j (DO) ?.i
Ti•• (RRIIII~ 1fIi
MS difference ~) ? ~
EY diff.r.nce (X.XX) ?~
POINT 178

Yur <YY) ? J.
15 it the last ,oint of the whole fil. (Y/H) ? ~
Do 'jou unt to translate th. orisinal data file I •••diath (Y/tI) ? Je
Scal. <in/d'e) Ot th. u, uud to IUSUI" th. diH'I'.nc.s (XXX. XXX) ? Ji
Il.an latitude of th. suru.'I (DD.IIIII) ~
Title of the stud'l (up to 48 chal'actersr-?
COSTA RICA 1SURYEY



POINT YEAR MONTH DAY TIME NSDIF EWDIF TlME NS.DIF EW.DIF POINT YEAR MONTH DAY TIME NSDIF EWDIF TlME NS.DIF EW.DIF
no. yy mm dd hhmm inch inch dec:.year degreoe d.gr •• no. yy mm dd hhmm Inch inch dec . ;'€' 3.1"' d.gr •• d.gr ••

49 82 4 8 410 -.01 .16 82.2662291 -.00012 .00200 110 82 4 8 2115 .02 .14 82.2681792 .00025 .00175
50 82 4 8 420 -.02 .18 82.2662481 -.00025 .00225 III 82 4 8 2135 .02 .1.5 82.2682173 .00025 .00200
51 82 4 8 516 - .07 .27 82.2663546 -.00086 .00338 112 82 4 8 2156 -.04 .15 82.2682572 -.00049 .00188
52 82 4 8 525 .12 .50 82.2663718 .00143 .00625 113 82 4 8 2221 -.25 .28 82.2633048 -.00309 .00350
53 82 4 8 606 - .07 .78 82.2664498 -.00086 .00975 114 82 4 8 2239 -.34 .43 82.2683390 -.00420 .00538
54 82 4 8 641 .33 .34 82.2665164 .00407 .00425 115 82 4 8 2244 -.34 .48 82.2683486 -.00 420 .00600
55 82 4 8 704 .00 .10 82.2665601 .00000 .00125 116 82 4 8 2255 -.38 .53 82.2683695 -.00469 .00662

56 82 4 8 710 .00 .00 82.2665715 .00000 .00000 117 82 4 8 2316 -.64 .42 82.2684094 -.00790 .00525
57 82 4 8 731 .02 -.18 82.2666115 .00025 -.00225 118 82 4 8 2326 -.69 .46 82.2684285 -.00852 .00575
58 82 4 8 809 .24 -.01 82.2666838 .00296 -.00012 119 82 4 8 2341 -.63 .44 82.2684570 -.00778 .00550
59. 82 4 8 814 .17 -.10 82.2666933 .00210 -.00125 120. 82 4 9 0 -.24 .21 82.2684932 -.00296 .00262
60 82 4 8 910 -.19 -.16 82.2667998 -.00235 -.00200 121 82 4 9 3 - .18 .02 82.2684989 -.00222 .00025
61 82 4 8 920 -.27 .43 82.2668189 -.00333 .00538 122 82 4 9 Il -.27 -.04 82.2685141 -.00333 -.00050
62 82 4 8 944 - .10 .42 82.2668645 -.00123 .00525 123 82 4 9 12 -.18 -.33 82.2685160 -.00222 -.00412
63 82 4 8 950 - .02 .35 82.2668760 -.00025 .00438 124 82 4 9 41 -.37 -.05 82.2685712 -.00457 -.00062
64 82 4 8 1014 -.07 -.11 82.2669216 -.00086 -.00137 125 82 4 9 49 -.04 -.01 82.2685864 -.00049 -.00012
65 82 4 8 1022 -.08 -.06 82.2669368 -.00099 -.00075 126 82 4 9 116 -.07 .04 82.2686377 -.00086 .00050
66 82 4 8 1045 -.15 .19 82.2669806 -.00185 .00237 127 82 4 9 155 .37 -.13 82.2687119 .00457 -.00162
67 82 4 8 1101 -.11 .14 82.2670110 -.00136 .00175 128 82 4 9 231 .32 -.16 82.2687804 .00395 -.00200
68 82 4 8 1121 -.09 .05 82.2670491 -.00111 .00062 129 82 4 9 245 .40 -.16 82.2688071 .00494 -.00200
69 82 4 8 1122 .00 .00 82.2670510 .00000 .00000 130 82 4 9 300 .41 -.14 82.2688356 .00506 -.00175
70 82 4 8 1127 .19 .14 82.2670605 .00235 .00175 131 82 4 9 310 .41 -.14 82.2688546 .00506 -.00175
71 82 4 8 1140 .12 .20 82.2670852 .00148 .00250 132 82 4 9 326 .53 -.16 . 82.2688851 .00654 -.00200
72 82 4 8 1150 .05 .23 82.2671043 .00062 .00288 133 82 4 9 332 .55 -.14 82.2688965 .00679 -.00175
73 82 4 8 1201 - .06 .17 82.2671252 -.00074 .00213 134 82 4 9 333 .57 .15 82.2688984 .00704 .00188
74 82 4 8 1220 -.28 .36 82.2671613 -.00346 .00450 135 82 4 9 345 .29 .32 82.2689212 .00358 .00400
75 82 4 8 1245 .10 .36 82.2672089 .00123 .00450 136 82 4 9 355 .18 .44 82.2689403 .00222 .00550
76 82 4 8 1255 .19 .11 82.2672279 .00235 .00137 137 82 4 9 420 .00 .00 82.2689878 .00000 .00000
77 82 4 8 1300 -.30 .32 82.2672374 -.00370 .00400 138 82 4 9 432 -.05 -.21 82.2690107 -.00062 -.00262
78 82 4 8 1320 -.31 .41 82.2672755 -.00383 .00513 139 82 4 9 433 .33 -.39 82.2690126 .00407 -.00487
79 82 4 8 1335 -.13 .20 82.2673040 -.00160 .00250 140 82 4 9 441 .39 -.45 82.2690278 .00481 -.00562
80 82 4 8 1351 -.06 .08 82.2673345 -.00074 .00100 141 82 4 9 451 .47 -.42 82.2690468 .00580 -.00525
81 82 4 8 1408 .00 .00 82.2673668 .00000 .00000 142 82 4 9 500 .58 -.37 82.2690639 .00716 -.00463
82 82 4 8 1443 .19 -.37 82.2674334 .00235 -.00463 143 82 4 9 510 -.07 -.43 82.2690830 -.00086 -.00538
83 82 4 8 1450 .26 -.13 82.2674467 .00321 -.00162 144 82 4 9 516 -.08 -.39 82.2690944 -.00099 -.00487
84 82 4 8 1521 .09 .07 82.2675057 .00111 .00088 145 82 4 9 526 -.07 -.29 82.2691134 -.00086 -.00362
85 82 4 8 1536 -.07 .14 82.2675342 -.00086 .00175 146 82 4 9 533 .02 -.22 82.2691267 .00025 -.00275
86 82 4 8 1545 -.13 .20 82.2675514 -.00160 .00250 147 82 4 9 556 .02 -.05 82.2691705 .00025 -.00062
87 82 4 8 1605 -.08 .36 82.2675894 -.00099 .00450 148 82' 4 9 626 .00 -.08 82.2692275 .00000 -.00100

88 82 4 8 1615 -.09 .48 82.2676084 -.00111 .00600 149 82 4 9 646 .01 .16 82.2692656 .00012 .00200
89 82 4 8 1625 -.11 .62 82.2676275 -.00136 .00775 150 82 4 9 651 .12 .33 82.2692751 .00148 .00412
90 82 4 8 1640 .03 .53 82.2676560 .00037 .00662 151 82 4 9 705 .23 .27 82.2693018 .00284 .00338
91 82 4 8 1650 .09 .44 82.2676750 .00111 .00550 152 82 4 9 716 .24 .29 82.2693227 .00296 .00362
92 82 4 8 1656 .00 .63 82.2676865 .00000 .00788 153 82 4 9 731 .12 .29 82.2693512 .00148 .00362
93 82 4 8 1701 -.21 .51 82.2676960 -.00259 .00637 154 82 4 9 745 .09 .34 82.2693779 .00111 .00425
94 82 4 8 1702 .03 .37 82.2676979 .00037 .00463 155 82 4 9 747 .07 .07 82.2693817 .00086 .00088
95 82 4 8 1721 -.08 .43 82.2677340 -.00099 .00538 156 82 4 9 802 .00 .00 82.2694102 .00000 .00000
96 82 4 8 1736 ~.14 .47 82.2677626 -.00173 .00587 157 82 4 9 839 .07 -.10 82.2694806 .00086 -.00125
97 82 4 8 1750 -.05 .29 82.2677892 -.00062 .00362 158 82 4 9 840 .26 -.08 82.2694825 .00321 -.00100
98 82 4 8 1810 -.01 .18 82.2678272 -.00012 .00225 159 82 4 9 900 .18 -.18 82.2695205 .00222 -.00225
99 82 4 8 1830 .00 .00 82.2678653 .00000 .00000 160 82 4 9 920 .23 -.05 82.2695586 .00284 -.00062

100 82 4 8 1840 .23 -.11 82.2678843 .00284 -.00137 161 82 4 9 953 .00 .00 82.2696214 .00000 .00000
101 82 4 8 1848 .26 -.35 82.2678995 .00321 -.00438 162 82 4 9 954 -.51 -.26 82.2696233 -.00629 -.00325
102 82 4 8 1857 -.25 .19 82.2679167 -.00309 .00237 163 82 4 9 1010 -.60 -.24 82.2696537 - .00741 -.00300
103 82 4 8 1940 -.02 .12 82.2679985 -.00025 .00150 164 82 4 9 1055 -.67 -.24 82.2697393 - .00827 - .00300

104 82 4 8 1955 -.12 .27 82.2680270 -.00148 .00338 165 82 4 9 1147 -.50 .39 82.2698383 -.00617 .00487

105 82 4 8 2005 -.07 .22 82.2680460 -.00086 .00275 166 82 4 9 1148 - .10 -.26 82.2698402 -.00123 -.00325

106 82 4 8 2020 -.02 .16 82.2680746 -.00025 .00200 167 82 4 9 1226 .38 - .10 82.2699125 .00469 -.00125

107 82 4 8 2050 .15 .32 82.2681317 .00185 .00400 168 82 4 9 1227 .11 -.25 82.2699144 .00136 -.00313

108 82 4 8 2102 .03 .31 82.2681545 .00037 .00387 169 82 4 9 1404 .00 .00 82.2700989 .00000 .00000
109 82 4 8 2103 .02 .16 82.2681564 .00025 .00200



PROGRAM ORIGNAV

*----------------------------------------------------------------------*
"
* *
" Jacque! ine ROUMP. Dec. 1984 "
*----------------------------------------------------------------------*

* Vou are allowed to stop introducing the data, and to resume the data
" input during another session. Before the translation of this data l'OU

* will be able to correct them using the editor.

WRITE (",'(A//)') PROGRAM ORIGNA'F
WRITE (*,'(A)') This program has been written to put the nav!gat

+ion of Scripps'
WRITE (*,'(A)') Seabeam maps and the recocded magnetic field int

+0 a sequential data'
WRITE (",'(A)') , fi le and after the input of these data to tcansl

+ate them into a'
WRITE (*,'(A/)') , format easier for computationa1 use.'
WRITE (",'(A)') , The original data are: year (YY), month (MM), d

+ay (00), time (input'
WRITE (",'(A)') , in HIfl'1 format), latitude and longitude in degre

+es.minutes, and'
WRITE (",'(A)') , magnetic field (in nT) i these data will be put

+into a data file'
WRITE (",'(A/)').' named ORNAVDM.DAT.'
WRITE (",'(A)') , Vou are allowed to stop introducing the data, an

+d to resume the data'
WRITE (*,'(A)') , input during another session. Before the transla

+tion of this data'
WRITE (*,'(A/)') , l'OU will be able to correct them using the edit

+0,.. ./

WRITE (*,'(A)') , As the translated data will be corrected using t
+he position of other'
WRITE (*,'(A)') 'points of the survey from Seabeam maps, and will

+ be used to compute'
WRITE (",'(A)')" the real magnetic anomaly, the translated file (

+ORNAVOO.DAT) will have'
WRITE (*,'(A//)') , decimal year (year+day+time) and latitudes and

+ longit.udes in degrees.'

"* PRESENTATION
'* ------------
"

PROGRAM 'ORIGNAV'

** PREPARATION
*' -----------
"

* The or i gi nal data are : year (YY), month (MM), day (DO), t ime .( input
* in HHMM format), latitude and longitude in degrees.minutes, and
* magnetic field (in nT) i these data will be put into a data file
* named ORNAVDM.DAT.

"

* As the translated data will be corrected using the position of points
" points of the survey from Seabeam maps, and will be used to compute
* the real magnetic anomaly, the translated file (ORNAVDO.DAT) will have
* decimal year (year+day+time), and latitudes and longitudes in degrees.

* This program has been written to put the navigation of Scripps
" Seabeam maps and the recorded magnetic field into a sequential data
* file and after the input of these data to translate them into a
* easier for computational use.

1.2
A

INTEGER N,l, YEAR ,Mf)llTH ,DAY ,TIME ,ANSWER,MONLENO 1> ,NDAY ,NI ,PAGE ,fi<:\G
REAL LATDM,LONGDM,HOUR,HR,OOEC,LATOO,LONGOO
REAL"8 YDEC
CHARACTER R,TITLE"40,TIT(40),ESC,SO,SI,FF

"" PART CHOICE : INPUT OF ORIGINAL DATA OR TRANSLATION
* ---------------------------------------------------
*

EGUIVALENCE (TITLE,TIT)

DATA MONLEN /31,2B,31,30,31,30,2*31,30,31,30/

OPEN (l, FILE='ORNAVDM.DAT')
OPEN (2, FILE='ORNAVOO.OAT', STATUS='NEW')
OPEN (3, FILE='PRN')

"" FORMATS
*"1 to write and read the original data file
"2 to write and read the translated data file
"3 to write the original and translated data on the printer

" 1 FORMAT (IX ,3( 12, IX), 14, IX ,F7.3, IX,FS. 3 ,lX,15)
2 FORMAT (IX,FIO.7,IX,F9.5,IX,FIO.5,IX,15)
3 FORMAT (IX,14,4X,12,5X,I2,4X,12,2X,14,ZX,F7.3,2X,FS.3,BX,FIO.7,2X,

+F9.5,2X,FIO.5,2X,15)

4 WRITE (*,'(A'l') , DO l'OU want to input original data (1) or to tr
+anslate them (2) ? '

REAO (*,'(11)') AN5WER
IF «ANSWER .NE. 1> .ANO. (AN5WER .NE. 2» GOTO 4
IF (ANSWER .EG. 2) GOTO B

** ORIGINAL DATA INPUT PART
* ------------------------
" WRITE (",'UA/)') 'Now l'OU will input l'our data, for the last one

+, type 0 for the YEAR'
WRITE (*,'(A\)') , What is the number of the first point to be inp

+ut : '
REAO (*.'(15)') N

IF (N .EG. 1) GOTO 6

** Reading the beginning of the file

"



DO 5 J=l.N-1
5 READ (1.1> YEAR,MONTH,DAY,TlME,LATON,LONGDM,MAG

* Writing the data

* 6 WRITE (*.'(/A,15)') POINT N
I,JRITE (*,'(A\)') , Year ':YY) ? '

READ <*.'(12)") YEAR
IF (YEAR .ED. 0) GOTO 7

WRITE (*,'(A\)') , Month (MM) ? '

READ (*,'(12)') MONTH
WRITE (*,'(A\)') , Day (DO) ?
READ (*,'<12)') DAY
WRITE (*,'(A\)') , Time (HHI1'1) ? '
READ (*,'(14)') TIME
WRITE (*,'(A\)') , Latitude (DD.MMm) ? '
READ (*,'(F7.3)') LATON
WRITE (*,'(A\)') , Longitude (DDD.I1Mm) ? '
READ (*,'(FS.3)') LONGON
WRITE (*,'(A\)') , Magnetic field in nT (XXX)()O ? '
READ (*,'(15)') MAG
WRITE (1,1) YEAR, MONTH, DAY, TIME, LATON, LONGON, MAG
N=N+I
GOTO 6

7 WRITE (*,'(A\)') , Is it the last point of the whole file (YIN) ?
+ '

READ (*,'(A)') R
IF «R .NE. 'Y') .l't-ID. (R .NE. 'y'» GOTO 20

ENDFILE 1

WRITE (*,'(A\)') , Do you want to translate the original data file
+ immediatly (Y/N) ? '

READ (*,'(A)') R
IF «R .NE. 'Y') .l't-ID. (R .NE. 'y'» GOTO 20

REWIND 1

LATDD=I FIX( LATON) +(LATON-I FrX(LATON» *1 00/60
LONGDD=I FIX( LONGON) +(LONGOM-! FIX( LONGOM) ) *100/60

*
* Writing the data into the file
*

WRITE (2,2) YDEC, LATDD, LONGDD. MAG
GOTO 9

*
" Preparing the printing part

" II ENDFILE 2
REWIND 1
REWIND 2

.*
* Preparing the title

*
DO 12 1 = 40, l, -1

IF (TIT<I) .NE. ' ') GOTO 13
12 CONTINUE

"* PRINTING PART
* -------------
* 13 WRITE <*,'(//A\)') , PRINTER READY (YIN) ? '

READ (*,'(A)') R
IF «R .NE. 'Y') .l't-ID. (R .NE. 'y'» GOTO 20

*
* Control characters for the printer

* ESC=CHAR(27)
SO=CHAR (14)
SI=CHAR<lS)
FF=CHAR<l2)

** Printing the title and comments
*

*
* Printing the column headings and data

WRlTE (3,'(IX,9A)') ESC,'q' ,ESC,'LOIS' ,ESC,"E' ,ESC,' l' ,50
NI=INT( (40-1 )/2) +1
DO j 4 N = l, NI

14 WRITE (3,'(A\)')
WRITE (3,'(2A\)') ESC,'X'
DO IS N = l, 1

IS WRITE (3,'(A\)') TIT(N)
WRlTE (3,'(2A)') ESC,'Y'
WRITE (3,'(IX,3A////)') SI,ESC,'N'
WRITE (3,'(IX,AI)') 'ORIGINAL NAVIGATION DATA'
WRlTE (3,'(IX,4A)') ESC,'" ,ESC,'q'

17 READ (1,1 ,END=19) YEAR,MONTH,DAY,TIME,LATON,LONGDM,MAG

*
" TRI't-ISLATICI'l PART
* ----------------
" S WRITE (*,'(A)') , Title of the studY (up to 40 characters) ? '

READ (*,'(A)') TITLE

9 READ (l, l ,END=II) YEAR ,MONTH ,DAY ,TIME ,LATON ,LDNGON ,MAG

** Computing the decimal year

* NDAY=O
HOUR=FLDAT(TIME)/IOO
HR=FLOAT(IFIX(HOUR»
ODEC=(HR+(HDUR-HR)*100/60)/24
DO 10 I=I,MONTH-I

10 NDAY=MONLEN( 1)+NDAY
YDEC=YEAR+(NDAY+(DAY-I)+DDEC)/36S

** Computing the latitudes and longitudes in decimal degrees

*

* 1=1
PAGE=I

16 WRITE (3,'(IX,A)') 'POINT YEAR
+G TIME LAT
WRITE (3,"<IX,A/)') , no. yy

+mmm dec.year dec.deg

MONTH DAY TIME
LONG MAG'

mm dd hhmm
dec.deg nT'

LAT

dd.mmm

LON

ddd.



READ (2,2) YDEC,LATDD,L~~GDD,MAG

WRITE (3,3) l ,YEAR ,MONTH, DAY, TH1E, LATON, LONGON ,'(DEC. LAn'Q. LONGDC' .~1
+AG .

1=1 +1
1F « PAGE ,EO. 1) .AND, (1 •LT. 52 GOTO 17
IF «PAGE .EO. 1) .AND. (1 .EO. 52 GOTO 18
IF (1 .NE. (52+(PAGE-l)'061)) GOTO

** Page chang i ng

* 18 PAGE=PAGE+1
WRITE (3,'(IX,A)') FF
GOTO 16

"" END OF THE PROGRAM
" ------------------
" 19 WRITE (3,'(/)')

20 CLOSE (1)
CLOSE (2)
END

8

* PRüGRA" üR!GNAV

This ~ro~ral has been vritten to ~ut the navi~ation of Scri"s
Seabeal laps and the recerded lasnetic field inte a sequenlial data
file and after the input of these data io translate thel into a
forlat easier for eOIPutationai use.

The orisinal data are: year UY), lonth (""l, OH (DOl, tile (input
in HH"" forlatl, latitude anô longitude in degrees.linutes, and
lasnetic field (in nT) ; these data ~ill he put inte a data file
naled ORNAYDn.DAi.

Vou are allewed to siop introoucins the daia, and te reSule the data
input durlns anether session. Before the translation of this data
~eu will he able ie correct thel usins the editor.

As the trans!ateâ daia will he corr~cted using the ~Gsition of other
poinis of lhe sur~ey frOI Seabeal laps, and will he used lo cOIPute
the real lasnetic anolal~, the transiated file (ûRHAYDD.DRTl viII have
decilal ~ear (~ear+da~+tile) and latitudes and longitudes in degrees.

00 'lOU want to Input original data (l) or to translate thn (2) .j l

~O~ ~ou wiii In.ut ~our data, for the iast one, t~pe 9 for the vEAR

What. IS t.he nUlber of t.he first lOolnt to be input:.L

POiNT 1
'(w' ml ., .al.
Month ("ft) ~ ..i
Oa~ (DO) ?~
Tilt (HH"") ?~
Lat.itude (00.""1) ? 9.226
Longitude. ŒDD.""') ~@4
"atnttic field in ni (jX;.1 37281

POINT 2
Year' (j'Y) ?.il
ftonth (ftft)·? J.
Day (DD) ? l
Tile {HH"ftl ? 1li
latitude (DD.~ ? 9.22'
Lontitude (DDD.""I)~
"asnetic field in nT (~? 37298

POIKT 3
Vur (H) ') J2.
"onth ("'D ? !
Da'1 (DO) ?~
Tile (HH"") ?~
latitude (DD.ftWïT ?~23
Longitude (DDD.""I) . - q
"agnetle field in nT (, XXX) . llill





ORIGINAL NAVIGATION DATA

COSTA SLIRVEY

POINT YEM HOOH DAY TIME LAT
no. yy nm dd bhnm dd.1IIIIlIl

MAG
nT

L~G

doc .deg
LAT

dec.deg

9.37667 -85.00666 37200
9.36667 -85.01334 37200
9.35500 -85.02167 37194

JO .34500 -85.02833 37183
9.33333 -85.03667 37169
9.32167 -85.04333 37154
9.31167 -85.05167 37145
9.29833 -85.06001 37135
9.29000 -85.06667 37124
9.27833 -85.07333 37106
9.26667 -85.08167 37083
9.25667 -85.09000 37064
9.24500 -85.09666 37042
9.23667 -85.10332 37025
9.22500 -85.11167 37019
9.21500 -85.11833 37024
9.20667 -85.12499 37034
9.19833 -85.13000 37040
9.18833 -85.13667 37049
9.17667 -85.14500 37063
9.16500 -85.15167 37078
9.15333 -85.16000 37094
9.14333 -85.16666 37103
9.13167 -85.17332 37099
9.12000 -85.18167 37081
9.11000 -85.18833 37051
9.10000 -85.19499 37018
9.08833 -85.20167 36990
9.07833 -85.21000 36964
9.06667 -85.21666 36940
9.05667 -85.22334 36918
9.04500 -85.23000 36B98
9.03500 -85.23833 36878
9.02500 -85.24500 36860
9.01333 -85.25167 36849
9.00333 -85.25999 36845
8.99167 -85.26667 36846
8.98000 -85.2iSOO 36843
8.97000 .-85.28166 36838
8.95833 -85.29001 36831
8.94667 -85.29667 36824
8.93667 -85.30500 36816
8.92",,00 -85.31166 36808
8.91500 -85.32000 36805
8.90500 -85.32667 36806
8.90833 -85.34500 36785
8.91833 -S5. 33667 36778
8.92833 -85.32999 36rn
8.93833 -85.32167 36787
8.94833 -85.31500 36799
8.95833 -85.30666 36810

TlME
dec .year

82.2639555
82.2639650
82.2639745
82.2639840
82.2639935
82.2640030
82.2640126
82.2640240
82.2640316
82.2640411
82.2640525
82.2640620
82.2640715
82.264079\
82.2640906
82.2640982
82.2641077
82.2641172
82.2641267
82.2641362
82.2641457
82.2641553
82.2641648
82 .2641743
82.2641838
82.2641933
82.2642028
82.2642123
82.2642218
82.2642314
82.2642409
82.2642504
82.2642599

• 82.2642694
82.2642789
82.2642884
82.2642979
82.26430iS
82.2643170
82.2643265
82.2643360
82.2643455
82.2643550
82.2643645
82.2643740
82.2644787
82.2644882
82.2644977
82.2645072
82.2645167
82.2645263

RI CA. 1

LltlG
ddd.nmn

9.226 -85.004
9.220 -85.008
9.213 -85.013
9.207 -85.0\7
9.200 -85.022
9.193 -85.026
9.187 -85.031
9.179 -85.036
9.174 -85.040
9.167 -85.044
9.160 -85.049
9.154 -85.054
9.147 -85.058
9.142 -85.062
9.135 -85.067
9.129 -85.071
9.124 -85.075
9.119 -85.078
9.113 -85.082
9.106 -85.087
9.099 -85.091
9.092 -85.096
9.086 -85.100
9.079 -85.104
9.072 -85.109
9.066 -85.113
9.060 -85.117
9.053 -85.121
9.047 -85.126
9.040 -85.130
9.034' -85.134
9.027 -85.138
9.021 -85.143
9.015 -85.147
9.008 -85.151
9.002 -85.156
8.595 -85.160
8.588 -85.165
8.582 -85.169
8.5iS -85.174
8.568 -85.178
8.562 -85.183
8.SS5 -85.187
8.549 -85.192
8.543 -85.196
8.545 -85.207
8.551 -85.202
8.557 -85.198
8.563 -85.193
8.569 -85.189
8.SiS -85.184

7 815
7 820
7 825
7 830
7 835
7 840
7 845
7 851
7 855
7 900
7 906
7 911
7 916
7 ·920
7 926
7 930
7 935
7 940
7 945
7 950
7 955
7 1000
7 1005
7 1010
7 1015
7 1020
7 1025
7 1030
7 1035
7 1040
7 1045
7 1050
7 1055
7 1100
7 1105
7 1110
7 1115
7 1120
7 1125
7 1130
7 1135
7 1140
7 1145
7 1150
7 1155
7 1250
7 12SS
7 1300
7 1305
7 1310
7 1315

4
4
4
4
4
4
4

4
4
4
4
4
4
4
4

4

•
4
4
4
4
4
4
4
4
4
4
4
4

. 4

4
4
4
4

•
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

1 82
2 82
3 82
4 82
5 82
6 82
7 82
8 82
9 82

10 92
Il 82
12 82
13 82
14 82
15 82
16 ·82
17 82
18 82
19 82
20 82
21 82
22 82
23 82
24 82
25 82
26 82
27 82
28 82
29 82
30 82
31 82
32 82
33 82
34 82
35 82
36 82
37 82
38 82
39 82
40 82
41 82
42 82
43 82
44 82
45 82
46 82
47 82
48 82
49 82
50 82
51 82

cPOINT 625
Yur IYY) ? li
ftonth Iftft) fI
Oa~ (DO) "?.1
Tile IHHftft) ? JJUJl
Latitude (OO.ft~? ~
Longitude (DOD.ftftl) ?~
ftasnetic field in nT (XXXXX) ? lL!ii

POINT 626
Year Iyn ? ll.
ftonth (ftft) '! l.
Da'l (DD) ? 9
Tile (HHftft~ 1121
Latitude (OD.ftJliT"? f1w2
Longitude (DDD.ftftl) " -
ftalnetic field in nT ( "? 1l.ill

POINT 627
Year ml ? II
ftonth (ftlD ?J:.
Oa'l <DO) ? /l_
Tile (HHftft)~ l1li
Latitude IDD.~ 9.231
LongiiudeIODD.ftll)~
"asnetic field in nT (KXXXX) ?~

POINT 628
Year (VY> ? Jl.
ftonth (ftft) ?J.
Dall (DO) ?.1
Tile (H"ftft) ? 1l1i
Latitude (OO.ft~?~
Longitude (OOD.ftftl) ? - . 4
ftagnetic field in nT ( ? J11i2

POINT 629
Vear (VY> ?J.
li it the lad ,1oint of the whole file l'ilH) , .x.
DO 'lOU want to translate the original data file illediatl'l (VIN) ?Jl
Title of the stud'l (ull to 48 characters) ?
COSTA RICA 1 SURYEY

PRIHTER REAOV (V/H) ? l



POIW YEAR MO'ITH :'AY T!ME :J;T ceNe 7iME _... : ~)% ~G POIW YEAR MeNTH DAY TH1E LAT LENG TINE LAT LCNG 'l\G
l'lo. y'! ;rrn ca ~h:m '=d.:M1Il ddd.""" cee.l'nr :ec .:eg ~e': .erg no. rY nm dd hhnm dd._ cad._ dec .yur r:l(lC .ceg cpc .ceg nT

52 82 7 ~ '=")l 8.582 -65.P9 82.2645377 ~.9?JQG -35.29833 36822 540 82 9 610 9.114 -95.279 82.2691971 9.15'000 -85.46500 36871
53 82 l326 8.5eS -85.:i4 82.2'645472 8.98000 -B5.29001 3~83: 541 82 9 615 9.107 -S5.279 82.2692066 9.17833 -85.46500 36908
54 82 7 1330 8.593 -25.171 52.2645548 S. QS833 -SS.28SDC 36839 542 82 9 620 9.099 -8S.279 82.2692161 9.16500 -85.46500 36959
55 82 1336 9.000 -B5.160 32.2645662 9.GeOna -85.27666 36846 543 82 9 625 9.091 -85.278 82.2692256 9.15167 -85.46333 37012
56 82 1341 9.007 -85.162 82.2645757 9.01167 -85.27000 36853 544 82 4 9 630 9.083 -85.278 82.2692352 9.13833 -85.46333 37055
57 82 1346 9.014 -85.159 82.2645852 9.02333 -85.26499 36863 545 82 4 9 635 9.075 -85.277 82.2692447 9.12500 -85.46167 37082
58 82 1351 9.021 -85.156 82.2645947 9.03500 -85.25999 36879 546 82 4 9 640 9.067 -85.276 82.2692542 9.11167 -85.46000 37100
59 82 1355 9.027 -85.153 82.2646024 9.94500 -85.25500 36902 547 82 4 9 645 9.059 -85.275 82.2692637 9.09833 -85.45834 37091
60 82 1401 9.035 -85.149 82.2646138 9.05833 -85.24834 36925 548 82 4 9 651 9.050 -85.275 82.2692751 9.08333 -85.45834 37043
61 82 1405 9.041 -85.147 82.2646214 9.06833 -85.24500 36951 549 82 4 9 655 9.043 -85.274 82.2692827 9.07167 -85.45667 37013
62 82 1410 9.047 -85.144 82.2646309 9.07833 -85.241100 36979 550 82 4 9 700 9.035 -85.274 82.2692922 9.05833 -85.45667 36998
63 82 7 1415 9.054 -85.141 82.2646404 9.09000 -85.23500 37003 551 82 4 9 705 9.027 -85.273 82.2693018 9.04500 -85.45500 36949
64 82 7 1420 9.060 -85.138 82.2646499 9.10000 -85.23000 37026 552 82 4 9 710 9.026 -85.280 82.2693113 9.04333 -85.46667 36946
65 82 7 1425 9.067 -85.135 82.2646594 9.11167 -85.22501 37054 553 82 4 9 715 9.026 -85.287 82.2693208 9.04333 -85.47834 36988
66 82 7 1430 9.073 -85.131 82. 264661ll' 9.12167 -85.21833 37088 554 82 4 9 720 9.027 -85.294 82.2693303 9.04500 -85.49000 37046
67 82 7 1435 9.080 -85.128 82.2646785 9.13333 -85.21333 37121 555 82 4 9 725 9.027 -85.301 82.2693398 9.04500 -85.50167 37099
68 82 7 L440 9.087 -85.125 82.2646880 9.14500 -85.20834 37148 556 82 4 9 730 9.027 -85.308 82.2693493 9.04500 -85.51333 37121
69 82 7 1445 9.093 -85.122 82.2646975 9.15500 -85.20334 37158 557 82 4 9 735 9.027 -85.315 82.2693588 9.04500 -85.52500 37123
70 82 7 1450 9.100 -85.119 82.2647070 9.16667 -85.19834 37147 558 82 4 9 7411 9.027 -85.323 82.2693683 9.04500 -85.53833 37123
71 82 7 1455 9.105 -85.124 82.2647165 9.17500 -85.20667 37135 559 82 4 9 745 9.028 -85.330 82.2693779 9.04667 -85.55000 37125
72 82 7 1500 9.107 -85.131 82.2647260 9.17833 -85.21833 37133 560 82 4 9 750 9.033 -85.333 82.2693874 9.05500 -85.55500 37133
73 82 7 1505 9.100 -85.134 82.2647355 9.16667 -85.22334 37162 561 82 4 9 755 9.040 -85.332 82.2693969 9.06667 -85.55334 37136
74 82 1510 9.093 -95.138 82.2647451 9.15500 -85.23000 37172 562 82 4 9 800 9.048 -85.331 82.2694064 9.08000 -85.55167 37130
75 82 1515 9.086 -85.142 82.2647546 9.14333 -85.23666 37163 563 82 4 9 805 9.055 -85.330 82.2694159 9.09167 -85.55000 37111
76 82 1520 9.079 -85.145 82.2647641 9.13167 -85.24166 37146 564 82 4 9 810 9.063 -85.329 82.2694254 9.10500 -85.54834 37072
77 82 1525 9.072 -85.149 82.2647736 9.12000 -85.24834 37131 565 82 4 9 815 9.071 -85.327 82.2694349 9.11833 -85.54501 37022
78 82 1530 9.065 -85.153 82.2647831 9.10833 -85.25500 37116 566 82 4 9 820 9.078 -85.326 82.2694444 9.13000 -85.54333 36962
79 82 1535 9.058 -85.157 82.2647926 9.09667 -85.26L67 37098 567 82 4 9 825 9.086 -85.325 82.2694540 9.14333 -85.54166 36912
80 82 1540 9.051 -85.162 82.2648021 9.08500 -85.27000 37070 568 82 4 9 830 9.094 -85.324 82.2694635 9.15667 -85.53999 36865
8i 82 1545 9.044 -85.167 82.2648116 9.07333 -85.27834 37040 569 82 4 9 835 9.101 -85.322 82.2694730 9.16833 -85.53667 36832
82 82 4 1550 9.038 -85.171 82.2648212 9.96333 -85.28500 37002 570 82 4 9 8411 9.108 -85.322 82.2694825 9.18000 -85.53667 36816
83 82 4 1555 9.031 -85.175 82.2648307 9.05167 -85.29167 36975 571 82 4 9 845 9.103 -85.327 82.2694920 9.17167 -85.54501 36817
84 82 4 1600 9.024 -85.180 82.2648402 9.040"00 -85.30000 369S5 572 82 4 9 850 9.097 -85.332 82.2695015 9.16167 -85.55334 36818
85 82 4 1005 9.018 -85.184 82.2648497 9.03000 -85.30666 36938 573 82 4 9 855 9.092 -85.337 82.2695110 9.15333 -85.56166 36822
86 82 4 1610 9.011 -85.188 82.2648592 9.01833 -85.31334 36921 574 82 4 . 9 901 9.085 -85.342 82.2695225 9.14167 -85.57001 36833
87 82 4 1615 9.005 -85.192 82.2648687 9.00833 -85.32000 36901 575 82 4 9 906 9.079 -85.347 82.2695320 9.13167 -85.57833 36847
88 82 4 1620 8.599 -85.1V? 82.2648782 8.99833 -85.32833 36881 576 82 4 9 910 9.075 -85.351 82.2695396 9.12500 -85.58500 36864
89 82 4 1625 8.592 -65.201 82.2648877 8.98667 -85.33499 36862 577 82 4 9 915 9.069 -85.356 82.2695491 9.11500 -85.59334 36884
90 82 4 1630 8.585 -85.206 82.2648973 8.97500 -85.34334 36846 578 82 4 9 920 9.063 -85.361 82.2695586 9.10500 -85.60167 36904
91 82 4 1635 8.579 -85.210 82.2649068 8.96500 -85.35000 36830 579 82 4 9 925 9.059 -85.364 82.2695681 9.09833 -85.60667 36923
92 82 4 1640 8.572 -85.215 82.2649163 8.95333 -85.35833 36815 580 82 4 9 930 9.054 -85.368 82.2695776 9.09000 -85.61333 36941
93 82 4 1645 8.565 -85.219 82.2649258 8.94167 -85.36501 36864 581 82 4 9 935 9.048 -85.373 82.2695871 9,08000 -85.62167 36957
94 82 4 1650 8.568 -85.225 82.2649353 8.94667 -85.37500 U782 582 82 4 9 9411 9.043 -85.377 82.2695967 9.07167 -85.62833 36975
95 82 4 1655 8.572 -85.232 82.2649448 8.95333 -85.38667 'W/66 583 82 4 9 945 9.037 -85.382 82.2696062 9.06167 -85.63667 36992
96 82 4 7 1700 8.576 -85.238 82.2649543 6.96000 -85.39667 36758 584 82 4 9 950 9.032 -85.386 82.2696157 9.05333 -85.64333 37010
97 82 4 1705 8.579 -85.233 82.2649639 8.96500 -85.38834 36159 585 82 4 9 955 9.029 -85.390 82.2696252 9.04833 -85.65000 37027
98 82 4 1710 8.584 -85.228 82.2649734 8.97333 -85.38000 W79 586 82 4 9 1000 9.036 -85.392 82.2696347 9.06000 -85.65333 37010
99 82 4 1715 8.590 -85.224 82.2649929 8.99333 -85.37333 3IIl100 587 82 4 9 1005 9.043 -85.394 82.2696442 9.07167 -85.65666 36918

100 82 4 1720 8.596 -85.219 82.2649924 8.99333 -85.36501 W25 588 82 4 9 1010 9.050 -85.396 82.2696537 9.08333 -85.66000 36832
589 82 4 9 1015 9.057 -85.398 82.2696632 9.09500 -85.66334 36768
590 82 4 9 1020 9.064 -85.400 82.2696728 9.10667 -85.66667 36727
591 82 4 9 1025 9.071 -85.402 82.2696823 9.11833 -85.67000 36699
592 82 4 9 1030 9.078 -85."04 82.2696918 9.13000 -85.67333 36686
593 82 4 ·9 1035 9.085 -85.406 82.2697013 9.14167 -85.67667 36696
594 82 4 9 10411 9.092 -850408 82.2697108 9.15333 -85.67999 36726
595 82 4 9 1045 9.099 -85.410 82.2697203 9.16500 -85.68334 36762
596 82 4 9 1050 9.105 -85.412 82.2697298 9.17500 -85.68667 36798
597 82 4 9 1055 9.113 -85.414 82.2697393 '9.18833 -85.69000 36834
598 82 4 9 1100 9.119 -85.416 82.2697489 9.19833 -85.69334 36866
599 82 4 9 1105 9.126 -85.418 82.2697584 9.21000 -85.69666 36897

• 600 82 4 9 1110 9.133 -85.420 82.2697679 9.22167 ' -85.70000 36m



POINT YEAR MONTH MY TlME LAT l(]l/G TlME LAT l(]l/G !"AG
no. yy ... dd hnmo dd ...... ddd.nmn dee .yur d.c .o.g d.c .d.g ni

601 82 4 9 1115 9.140 -85.422 82.2697774 9.23333 -85.70333 36955
602 82 4 9 1120 9.147 -85.424 82.2697869 9.24500 -85.70667 36976
603 82 4 9 1125 9.154 -85.426 82.2697964 9.25667 -85.71001 369·4
604 82 4 9 1130 9.161 -85.428 82.2698059 9.26833 -85.71333 3701D
605 82 4 9 1135 9.168 -85.430 82.2698154 9.28000 -85.71667 37021
606 82 4 9 1140 9.176 -85.433 82.2698250 9.m33 -85.72166 37029
607 82 4 9 1145 9.183 -85.436 82.2698345 9.30500 -85.72666 37030
608 82 4 9 1150 9.186 -85.440 82.2698440 9.31000 -85.73334 37030
609 82 4 9 1155 9.179 -85.444 82.2698535 9.29833 -85.74000 37027
610 82 4 9 1200 9.172 -85.448 82.2698630 9.28667 -85.74667 37023
611 82 4 9 1205 9.166 -85.452 82.2698725 9.27667 -85.75334 37018
612 82 4 9 1210 9.159 -85.457 82.2698820 9.26500 -85.76167 37021
613 82 4 9 1215 9.152 -85.461 82.2698916 9.25333 -85.76833 37026
614 82 4 9 1220 9.146 -85.465 82.2699011 9.24333 -85.77499 37029
615 82 4 9 1225 9.143 -85.468 82.2699106 9.23833 -85. 78lJ01 37029
616 82 4 9 1230 9.146 -85.470 82.2699201 9.24333 -85.78333 37020
617 82 4 9 1235 9.153 -85.473 82.2699296 9.25500 -85.78833 37009
618 82 4 9 1240 9.161 -85.476 82.2699391 9.26833 -85.79333 36993
619 82 4 9 1245 9.169 -85.479 82.2699486 9.28167 -85.79832 36993
620 82 4 9 1250 9.177 -85.482 82.2699581 9.29500 -85.8lJ334 37021
621 82 4 9 1255 9.185 -85.486 82.2699677 9.30833 -85.81000 37064
622 82 4 9 1300 9.193 -85.489 82.2699772 9.32167 -85.81499 37102
623 82 4 9 1305 9.200 -85.491 82.2699867 9.33333 -85.81833 37126
624 82 4 9 1310 9.208 -85.495 82.2699962 9.34667 -85.82500 37140
625 82 4 9 1315 9.216 -85.498 82.2700057 9.36000 -85.83000 37144
626 82 4 9 1321 9.225 -85.501 82.2700171 9.37500 -85.83500 37137
627 82 4 9 1325 9.231 -85.502 82.2700247 9.38500 -85.83666 37135
628 82 4 9 1330 9.239 -85.5D4 82.2700342 9.39833 -85.84000 37149



** PRESENTATIll'l
* -----------
*

*----------------------------------------------------------------------*
* ** PROGRAM 'NAVMAGCR' *
* ** Jacqueline ROlJ1P, Jan. 1985 *
*----------------------------------------------------------------------*

FORMATS

PROGRAMNAVHAGCR

+ition of any point of'
WRITE (*,'(A)') , the ship t~ack of a Seabeam map using the co~~ec

+tions needed fo~'

WRITE (*,'(A)') , Sc~ipps Seabeam post-p~ocessing. This co~~ected
+navigation is used to'
WRITE (*,'(A)') , compute the magne tic anomaly of each point f~om

+the o~iginal data.'
WRITE (*,'(AI)') , The synthetic magnetic field is fo~ the pe~iod

+1975-1985.'
WRITE (*,'(A),) , This p~og~am used th~ee fi.hs : SBNAVDD.DAT c~u

+ted by the p~og~am'

WRITE (*,'(A)') , CBEAMNAV, ORNAVDH.DAT and DRNAVDD.DAT c~eated by
+ the p~og~am '

WRITE (*,'(AI)') , ORI~. The p~og~am ~ill also c~eate a file na
+med NAVHAGCR.DAT.'

PI=3.14159265
A2=6378.135**2
B2=6356.75**2
READ (1,1) SBYERI,SSNSI,SBEWI
READ (1,1) SBYER2,SBNS2,SBEW2

6 READ (3.,3,END=B) ORYEAR,ORLAT ,ORLll'lG,ORMAG
READ (2,2) YEAR ,Hll'lTH,DAY, TIHE,RLAT ,RLll'lG,RMAG

7 IF (ORYEAR .GT. SBY~R2) THel
NX=NX+I
SBYERI=SBYER2
SBNSI=SSNS2
SBEWI=SBEW2
READ (1,1) SBYER2,SSNS2,SBEW2
GOlO 7

ELSE
DTIHE=ORYEAR+1900.-1980.
ORSBDY=DRYEAR-SBYERI
SBDYER=SBYER2-SBYE~1

CRLAT=ORLAT+SSNS1+(SSNS2-SBNSI)*(ORSBDY/SBDYER)
CRLONG=ORLONG+SBEWI+(SBEW2-SBEWI)*(ORSBDY/SBDYER)
CALL IGRF(DlIHE,CRLAT,CRLONG,PHT)
ANlJ'l=ORMAG-PHT
WRITE (4,4) YEAR,Hll'lTH,OAY,TIHE,CRLAT,CRLll'lG,ORMAG,PHT,ANDH

ENDIF . '
GOlO 6

WRITE (*,'(A)') , Tith of the tabh (up to 40 characters)
READ (*,'(A)') TITLE
WRITE (*,'(//)')

8 CLOSE (1)

CLOSE (2)
CLOSE (3)
elDFIlE 4

*
* QUESTIll'lS
* ---------
*

** ClI1PUTATIll'l PART
* ----------------
*

to read the data from the decimal degrees S.abeam data .fil.
to read the data from· the o~iginal deg.min nav. &mag. data file
to read the data from the original decim. deg. nav. & mag. data file
to write the corrected navigation and magnetic anomaly in a file
to write the correct.d navigation and magnetic anomaly on the printer

1 FORMAT <IX,FI0.7,2<IX,F8.5»
2 FORMAT <IX,3<12,IX),I4,IX,F7.3,IX,F8.3,IX,I5)
3 FORMAT <IX,FIO.7,IX,F9.5,IX,FIO.5,IX,15)
4 FORMAT <IX,3<I2,IX),14,IX,F9.5,IX,FI0.5,3<IX,15»
5 FORMAT <IX,14,4X,12,5X,12,4X,12,2X,14,2X,F7.3,2X,F8.3,3<4X,15»

DPel (l, FILE='SBNAVDD.DAT')
OPEN (2, FILE='ORNAVDH.DAT')
OPEN (3, FILE='ORNAVDD.DAT')
OPEN (4, FILE='NAVHAGCR. DAT', STATUS-'NEW')
OPel <5, FILE='PRN')

~ This p~og~am has been w~itten to compute the position of Any point of
* the ship t~ack of a Seabeam map using the co~~ections needed fo~

* Sc~ipps Seabeam post-p~ocessing. This co~~ected navigation is used to
* compute the magnetic anomaly of each p~int f~om the o~iginal data.
* The synthetic magnetic field is fo~ the period 1975-1985.

** This p~ogram used three files: SBNAVDD.DAT c~eated by the program
* CBEAMNAV, DRNAVDM.DAT and DRNAVDD.DAT created by the program
* ORJ~. The program will also create a fil. named NAVMAGCR.DAT.

** PREPARAlI ll'l
* -----------
*

WRITE <*,'<A)') , This program has been written to coœpute the pos

INTEGER ORMAG, PHT ,1lHOi, PAGE,YEAR ,Hll'lTH, DAY,lIHE, Rt'AG
REAL ORLAT,ORLll'lG,PI,CRLAT,CRLll'lG
REAL*8 SBYERI,SBYER2,ORYEAR,DTIHE,DRSBDY,SBDYER
CHARACTER TIT(40),BEEP,RS,ESC,SO,SI,FF,TITLE*40

EQUIVALENCE (TITLE,TIT)
CCH1ll'l PI,A2,B2

*
*
** 1* "2
* 3
* 4
* 5

1.3
A



REWIND 4

** PRINTING PART
* -------------
* 9 BEEP=CHAR(7)

WRITE (*,'(IX,A)') BEEP
WRITE (*,'(A~)') , Printer Ready (Y/N) ? '
READ (*,'(A)') RS

IF «RS .NE. 'Y') .fV!lD. (RS .NE. 'y'» GOTO 9
"*
* Control characters for the printer

* ESC==CHAR( 27>
Sl)=CHAR(I4)
SI=CHAR(15)
FF=CHAR( 12)

** Preparing the title, printing it and th, camments
* DO 10 1=40,1,-1

1F (TITO) .NE. ' ') GOTO 11
10 CONTINUE
Il WRITE (5,'(IX,7A)') ESC,'E',ESC,'LOI0',ESC,'~',SO

NA=INT«40-I)/2)+1
00 12 NC=I,NA

12 WRITE (5,'(A\)')
WRITE (5,'(ZA\)') ESC,'X'
DO 13 NC==I,1

13 WRITE (5,'(A\)') TIT(NC)
WRITE (5,'(ZA)') ESC,'Y'
WRITE (5,'(IX,3A////)') SI,ESC,'N'
WRITE (5,'<tX,A/)') 'CORRECTED NAVIGATION fV!lD MAGNETIC fV!llJ1ALY'
WRITE (5,'(IX,4A)') ESC,'" ,ESC,'E'

** Printing the column headingsand the data

* 1=1
PAGE=1

14 WRITE (5,'(IX,A)') 'POINT YEAR MONTH DAY TIME LAT LON
+G MESURED CIJ1PUTD fV!llJ1ALY'
WRITE (5,'(IX,A/)') , no. yy ~ dd hm.. dd.mmm ddd.

+mmm nT nT nT'
15 READ (4,4,ENDo=I7> YEAR,MONTH,DAY,TIHE,CRLAT ,CRLONG,ORMAG,PHT ,fV!l1J1

WRITE (5,5) I,YEAR,MONTH,DAY,TIME,CRLAT,CRLONG,QRHAG,PHT,fV!lQM
1=1 +1

IF «PAGE .EQ. 1) .fV!lD. (1 .LT. 48» GOTO 15
IF «PAGE .EQ. 1) .fV!lD. (1 .EQ. 4B» GOTO 16
IF (1 .NE. (48+(PAGE-l)*57» GOTO 15

** Page changing

* 16 PAGE=PAGE+l
WRITE (5,'(IX,A)') FF
GOTO 14

*

* END OF THE PROGRAM
* ------------------
* 17 WRITE (5,'(/)')

CLOSE (4)

END

SUBROUTINE IGRF(DTIME,CRLAT,CRLONG,PHT)

** IGRF 1980 model magnetic field

** This subroutine comes from a program computed the synthetic magnetic
* anomaly Along an oceanic profile. This program has been originally
* written by D.P. McKenzie at sea, on Argo (July 1968) (reuised in
* 1969), then a uersion for IBM 1130 (Fortran IV) has been compiled fo~

* use at COB including a symmetrical plot (May 1971). The last uersion
* has been written for a Zenith 100 computer in Fortran 77 (Dec. 1984).
* INTEGER AGH(BO),PHT

REAL DGH(BO) ,CL(8) ,SL(B) ,P(44) ,Q(44)
REAL*8 DTIME,DPONE,DPTWO,DPTHREE,X,Y,Z
ClM10N PI,A2,B2

** DATA TABLES
* AGH spherical harmonie coefficients of the geomagnetic field (nT)
* DGH: deriuatiues of coe~ficients with time
* (the ualues for AGH and DGH are from IAGA Diuision 1, Working
* Group 1, 1981)

*
DATA AGH /-2998B,-1957,5606,-1997,302B,-2129,1662,-199,1279,-21BI,

+-335,125,1,271 ,B33, -252,938, 7B3,212, 398, -257, -419 ,53,199, -29B, -219,
+357,46,261,149,-74,-150,-162,-7B,-48,92,49,65,-15,42,93,-192,71,4,
+-43,14,-2,-108,17,70,-59,-83,2,-2B,20,-5,-13,16,1,IB,Il,-23,-2,-10
+,20,7,7,1,-18,-11,4,-7,-22,4,9,3,16,7,-13,-1,-15/

DATA DGH /22.4,11.3,-15.9,-IB.3,3.2,-12.7,7.,-25.2,0.,-6.5,-.2,-.7
+,2.7,1.,-7.9,-1.4,·1.4,4.6,-B.2,1.6,-I.B,2.9,-5.,.4.1.5,.4,1.8,-.B
+,-.4,-3.3,0.,.2,1.3,1.4,2.1,.4,0.,-.5,3.4,-1.4,.B,0.,.8,-1.6,.3,.5
+,-.1,0. ,-1. ,-.8,-.4, .4, .4, .5, .2,1.6,1.4,.1,-.5,.1,-.1,0. ,1.1, .8,-.
+2,-.1,-.3,-.7, .3,0. ,-.8,-.8,-.2, .2,.7, .2,-.3,-1.1,1.2,.8/

COLAT=90 •-CRLAT
ONE=COLAT*PI/IBO
SLAT=COS(ONE)
CLAT=SIN(ONE)
ONE=CRLONG*PI/IBO
CL(1)=COS(ONE)
SL( 1)=SIN(ONE)
X=O.
Y=O.
Z"O.
LOI1
,....1
N=O
ONE=A2*CLAT*CLAT



rwD-B2*SLAT*SLAT
THREE=(J\lE+rwo
FOUR=SQRT(THREE)
RsSQRT«A2*ONE+B2*rwO)ITHREE)
CD=FOUR/R
SD=(A2-B2)/FOUR*SLAT*CLAT/R
(JIIE=SLAT
SLAT=SLAT*CD-CLAT*SD
CLAT=CLAT*CD+ONE*SD
RATI()=6371 .2/R
P( 1)=2*SLAT
P(2)=2*CLAT
P(3)=3.*3./2*SLAT*SLAT-3./2
P(4)-SQRT(3.**3)*CLAT*SLAT
Q(1)=-CLAT
Q(2)=SLAT
Q(3)--3*CLAT*SLAT
Q(4)-SQRT(3.)*(SLAT*SLAT-CLAT*CLAT)
DO ! K-! ,44

IF (N .LT. H) THEN
H=O
N=oN+!
RR=RATIO**(N+2) .
FA=N

ENDI'
FH=H

IF (K .GE. 5) THEN
IF (H .EQ. N) T"EN

QNE.SQRT(1-.5I1'tf)
J-K-N-!
P(K)·(1+1,/FH)*H*CLAT*P(J)
Q(K)=ONE*(CLAT*O(J)+SLAT/FH*P(J»
SL(H)·SL(H-l)*CL(l)+CL(H-l)*SL(l)
CL(H)=CL(H-l)*CL(l)-SL(H-l)*SL(l)

ELSE
ONE-SQRT(FA*FIl~FM)
rwo-SQRT( (FA-1> !Hf2-FH*FM)/ONE
TtlltEE-( 2*FA-l)lIiIE
I=K-N
J-K-211N+l
P(K)-(FA+1H<tliReE*SLAT/FA*P( l)-TWO/(FA-l )*P( .1»
Q(K)-THREE*<Ù'T*Q(I)-CLAUl'A*P(I»-"TWO-o(J)

ENDIF
ENDIF

DPONE"(AGH<L)+DGH(L)*OTII'ft>_
IF (H .EQ. 0) THEN

X=X+DPONE*Q(K)
Z-Z-DPONElIP<K)
L-L+!

ELSE
DPTWO=(AGH(L+!)+DGH(L+!)*DTIHE)*RR
DPTHREE"DP(JIIE*CL<I'f) +l)P1WO*SL(H)
X=X+DPTHREE*Q(K)
Z·Z-DPTHREE*P(K)

IF (CLAT .or. O.) THEN
Y-Y+<OPH*SL<I1)-DPTWO*CL(I1»*FM*P(K)/«FA+l)*CLA

+T>
ELSE

Y=Y+(DPONE*SL(H)-DPTWO*CL(H»*Q(K)*SLAT
ENDIF

L=L+2
ENDIF

11=1'1+ !
ClNTINUE
DP(JIIE=X
X=X*CD+Z*SD
Z=Z*CD-DP(JIIE*SD
PHT-IOINT(DSQRT(X*X+Y*Y+Z*Z»

END



B
C

COSTA RICA 1 SURVEY

*This ,rolral has been vrittento cOI,ute the ,osition of an~ ,oint of
the shi, track of a Seabeal la, usinl the corrections needed for
Scri,ps Seabeal ,ost-processinl. This corrected navieation is used 1.0 CORRECTED NAVIGATIll'l AND MAGNETIC ANOMALY
cOI,ute the laenetic anolalv of each ,oint frol the orilinal dat~.
The i~nthetic lalnetic field is for the ,eriod 1975-1985.

POINT YEAR MONTH DAY TIME LAT LONG MESURED COMPUTD ANOMALY

This prolru used three files: SBHRVDD.DRT created b~ the ,roeral no. yy mm dd hhmm dd.mmm ddd.mmm nT nT nT

CBERftHftV, ORHRVDft.DRT and ORHRVDD.DRT created b~ the ,rolral 1 82 4 7 815 9.377 -85.006 37200 37124 76
ORI6HRV. The ,rolral viii also create a file naled HAVftAiCR.DRT. 2 82 4 7 820 9.367 -85.013 37200 37118 82

3 82 4 7 825 9.356 -85.021 37194 37111 83

Title of the table (up 1.0 48 characters) 4 82 4 7 830 9.346 -85.028 37183 37105 78
5 82 4 7 835 9.335 -85.036 37169 37098 71COSTA RICA 1 SURYEY 6 82 4 7 840 9.323 -85.042 37154 37091 63
7 82 4 7 845 9.313 -85.051 37145 37085 60
8 82 4 7 851 9.300 -85.059 37135 37077 58
9 82 4 7 855 9.292 -85.065 37124 37072 52

10 82 4 7 900 9.280 -85.072 37106 37065 41
Il 82 4 7 906 9.269 -85.080 37083 37058 25Printer Read~ (Y/H> ? y 12 82 4 7 911 9.259 -85.088 37064 37053 11- 13 82 4 7 916 9.248 -85.095 37042 37046 -4
14 82 4 7 920 9.239 -85.102 37025 37041 -16
15 82 4 7 926 9.228 -85.110 37019 37034 -15
16 82 4 7 930 9.218 -85.116 37024 37028 -4
17 82 4 7 935 9.210 -85.123 37034 37023 Il
18 82 4 7 940 9.202 -85.128 37040 37018 22
19 82 4 7 945 9.192 -85.134 37049 37012 37
20 82 4 7 950 9.181 -85.143 37063 37005 58
21 82 4 7 955 9.169 -85.149 37078 36998 80
22 82 4 7 1000 9.157 -85.157 37094 36991 103
23 82 4 7 1005 9.147 -85.164 37103 36985 118
24 82 4 7 1010 9.135 -85.171 37099 36977 122
25 82 4 7 1015 9.123 -85.179 37081 36970 111
26 8~ 4 7 1020 9.113 -85.186 37051 36964 87
27 82 4 7 1025 9.102 -85.193 37018 36958 60
28 82 4 7 1030 9.090 -85.199 36990 36950 40
29 82 4 7 1035 9.080 -85.208 36964 36944 20
30 82 4 7 1040 9.068 -85.214 36940 36937 3
31 82 4 7 1045 9.058 -85.221 36918 36931 -13
32 82 4 7 1050 9.046 -85.228 36898 36924 -26
33 82 4 7 1055 9.036 -85.236 36878 36917 -39
34 82 4 7 1100 9.025 . -85.243 36860 36911 -51
35 82 4 7 1105 9.014 -85.250 36849 36904 -55
36 82 4 7 1110 9.004 -85.258 36845 36898 -53
37 82 4 7 1115 8.993 -85.265 36846 36891 -45
38 82 4 7 1120 8.981 -85.273 36843 36884 -41
39 82 4 7 1125 8.972 -85.280 36838 36879 -41
40 82 4 7 1130 8.960 -85.288 36831 36872 -41
41 82 4 7 1135 8.949 -85.295 36824 36865 -41
42 82 4 7 1140 8.939 -85.303 36816 36859 -43
43 82 4 7 1145 8.928 -85.310 36808 36852 -44
44 82 4 7 1150 8.918 -85.318 ·36805 36846 -41
45 82 4 7 1155 8.908 -85.326 36806 36840 -34
46 82 4 7 1250 8.912 -85.349 36785 36843 -58
47 82 4 7 1255 8.922 -85.341 36778 36849 -71



POINT YEAR MONTH DAY TIME LAT LONG MESURED C~PUTD ANOMALY POINT YEAR MDNTH DAY TIME LAT LONG MESURED COMPUTD ANOMALY
no. yy mm dd hhmm dd.mmm add.mmrn nT nT nT no. yy lMl dd hhlMl dd.mmm' , ddd.mmm nT nT nT

48 82 4 7 1300 8.932 -85.334 36779 36855 -76 561 82 4 9 755 9.067 -85.553 37136 36936 200
49 82 4 7 1305 8.942 -85.325 36787 36861 -74 562 82 4 9 800 9.080 -85.552 37130 36944 186
50 82 4 7 1310 8.951 -85.319 36799 36860 -67 563 82 4 9 805 9.092 -85.550 37111 36951 160
51 82 4 7 1315 8.961 -85.310 36810 36872 -62 564 82 4 9 810 9.105 -85.549 37072 36959 113
52 82 4 7 1321 8.972 -85.302 36822 36879 -57 565 82 4 9 815 9.119 -85.545 37022 36967 55
53 82 4 7 1326 8.982 -85.293 36831 36885 -54 566 82 4 9 820 9.130 -85.544 36962 36974 -12
54 82 4 7 1330 8.990 -85.288 36839 36890 -51 567 82 4 9 825 9.144 -85.542 36912 36982 -70
55 82 4 7 1336 9.002 -85.279 36846 36897 -:11 568 82 4 9 830 9.157 -85.541 36865 36991 -126
56 82 4 7 1341 9.013 -85.272 36853 36904 -51 569 82 4 9 835 9.169 -85.538 36832 36998 -166
57 82 4 7 1346 9.025 -85.267 36863 36911 -48 5?0 82 4 9 840 9.183 -85.538 36816 37006 -190
58 82 4 7 1351 9.036 -85.261 36879 36918 -39 571 82 4 9 845 9.175 -85.546 36817 37001 -184
59 82 4 7 1355 9.046 -85.256 36902 36923 -21 572 82 4 9 850 9.164 -85.555 36818 36995 -177
60 82 4 7 1401 9.059 -85.248 36925 36931 -6 573 82 4 9 855 9.156 -85.564 36822 36990 -168
61 82 4 7 140.5 9.069 -85.244 36951 36937 14 574 82 4 9 901 9.144 -85.572 36833 36982 -149
62 82 4 7 1410 9.079 -85.239 36979 36943 36 575. 82 4 9 906 9.134 -85.580 36847 36976 -129
63 82 4 7 1415 9.090 -85.233 37003 36950 53 576 82 4 9 910 9.128 -85.586 36864 36972 -1118
64 82 4 7 1420 9.100 -85.228 37026 36956 70 577 82 4 9 915 9.118 -85.594 36884 36966 -82
65 82 4 7 1425 9.111 -85.223 37054 36963 91 578 82 4 9 920 9.108 -85.602 36904 36960 -56
66 82 4 7 1430 9.121 -85.215 37088 36969 119 579 82 4 9 925 9.101 -85.607 36923 36956 -33
67 82 4 7 1435 9.133 -85.209 37121 36976 145 580 82 4 9 930 9.092 -85.614 36941 36951 -10
68 82 4 7 1440 9.144 -85.203 37148 36983 165 581 82 4 9 935 9.082 -85.622 36957 36945 12
69 82 4 7 1445 9.154 -85.197 37158 36989 169 582 82 4 9 940 9.073 -85.629 36975 36939 36
70 82 4 7 1450 9.165 -85.190 37147 36996 151 583 82 4 9 945 9.062 -85.637 36992 36933 59
71 82 4 7 1455 9.174 -85.198 37135 37001 134 584 82 4 9 950 9.054 -85.643 37010 36928 82
72 82 4 7 1500 9.177 -85.210 37133 37003 130 585 82 4 9 955 9.042 -85.653 37027 36921 106
73 82 4 7 1505 9.166, -85.215 37162 36996 166 586 82 4 9 1000 9.053 -85.656 37010 36927 83
74 82 4 7 1510 9.154 -85.223 37172 36989 183 587 82 4 9 1005 9.065 -85.660 36918 36934 -16
75 82 4 7 1515 9.143 -85.230 37163 36982 181 588 82 4 9 1010 9.076 -85.663 36832 36941 -109
76 82 4 7 1520 9.131 -85.236 37146 36975 171 589 82 4 9 1015 9.087 -85.666 36768 36948 -180
77 82 4 7 1525 9.120 -85.243 37131 36968 163 590 82 4 9 1020 9.099 -85.670 36727 36955 -228
78 82 4 7 1530 9.108 -85.250 37116 36961 155 591 82 4 9 1025 9.111 -85.673 36699 36962 -263
79 82 4 7 1535 9.097 -85.257 37098 36954 144 592 82 4 9 1030 9.122 -85.676 36686 36969 -283
80 82 4 7 1540 9.085 -85.266 37070 36947 123 593 82 4 9 1035 9.134 -85.680 36696 36976 -280
81 82 4 7 1545 9.074 -85.275 37040 36940 100 594 82 4 9 1040 9.145 -85.683 36726 36983 -257
82 82 4 7 1550 9.064 -85.282 37002 36934 68 595 82 4 9 1045 9.157 -85.686 36762 36990 -228
83 82 4 7 1555 9.052 -85.288 36975 36927 48 596 82 4 9 1050 9.167 -85.690 36798 36996 -198
84 82 4 7 1600 9.041 -85.297 36955 36920 35 597 82, 4 9 1055 9.180 -85.693 3683,4 37004 -170
85 82 4 7 1605 9.031 -85.303 36938 36914 24 598 82 4 9 1100 9.190 -85.696 36866 37010 -144
86 82 4 7 1610 9.019 -85.310 36921 36907 14 599 82 4 9 1105 9.202 -85.698 36897 37017 -120
87 82 4 7 1615 9.009 -85.317 36901 36901 0 600 82 4 9 1110 9.214 -85.701 36928 37025 -97
88 82 4 7 1620 9.000 -85.326 36881 36896 -15 601 82 4 9 1115 9.226 -85.703 36955 37032 -77
89 82 4 7 1625 8.988 -85.334 36862 36889 -27 602 82 4 9 1120 9.238 -85.706 36976 37039 -63
90 82 4 7 1630 8.977 -85.343 36846 36882 -36 603 82 4 9 1125 9.250 -85.708 36994 37046 -52
91 82 4 7 1635 8.967 -85.351 36830 36876 -46 604 82 4 9 1130 9.261 -85.711 37010 37053 -43
92 82 4 7 1640 8.956 -85.360 36815 36869 -54 605 82 4 9 1135 9.273 -85.714 37021 37060 -39
93 82 4 7 1645 8.944 -85.368 36804 36862 -58 606 82 4 9 1140 9.287 -85.718 37029 37069 -40
94 82 4 7 1650 8.949 -85.378 36782 36865 -83 607 82 4 9 1145 9.299 -85.722 37030 37076 -46
95 82 4 7 1655 8.955 -85.390 36766 36869 -103 608 82 4 9 1150 9.309 -85.736 37030 37082 -52
96 82 4 7 1700 8.961 -85.400 36750 36873 -123 609 82 4 9 1155 9.298 -85.743 37027 37075 -48
97 82 4 7 1705 8.966 -85.391 36759 36875 -116 610 82 4 9 1200 9.287 -85.749 37023 37069 -46
98 82 4 7 1710 8.975 -85.382 36779 36880 -101 611 82 4 9 1205 9.278 -85.756 37018 37063 -45
99 82 4 7 1715 8.984 -85.375 36800 36886 -s,s 612 82 4 9 1210 9.267 -85.764 37021 37057 -36

100 82 4 7 1720 8.994 -85.366 36825 36892 -67 613 82 4 9 1215 9.256 -85.770 37026 37050 -24
614 82 4 9 1220 9.247 -85.777 37029 37044 -15
615 82 4 9 1225 9.243 -85.781 ,37029 37042 -13
616 82 4 9 1230 9.245 -85.786 37020 37043 -23
617 82 4 9 1235 9.256 -85.791 37009 37050 -41



POINT YEAR MONTH DAY TIME LAT LONG MESURED COMPUTD ANOMALY
no. yy lIlIIl dd hhllllll dd.mmm ddd.1IlIIlI1l nT nT nT

618 82 4 9 1240 9.270 -85.796 36993 37058 -65
619 82 4 9 1245 9.283 -85.801 36993 37066 -73
620 82 4 9 1250 9.296 -85.806 37021 37074 -53
621 82 4 9 1255 9.309 -85.812 37064 37082 -18
622 82 4 9 1300 9.323 -85.817 37102 37090 12
623 82 4 9 1305 9.334 -85.820 37126 37097 29
624 82 4 9 1310 9.347 -85.827 37140 37105 35
625 82 4 9 1315 9.361 -85.832 37144 37113 31
626 82 4 9 1321 9.376 -85.836 37137 37122 15
627 82 4 9 1325 9.386 -85.838 37135 37128 7
628 82 4 9 1330 9.399 -85.841 37149 37136 13



WRITE (.,'(A)') , continue the same as long as possible, sometime!>
+ the ualue at one point'
WRITE (*,'(A)') , point must be aueraged between two others j'

WRITE (*,'(A)') , once this is done for euery point it is useful
+0 plot the differences'

WRITE (*,'(A)') , along a time axis, and if you see that !>ome esti
+mations and aueragings'

WRITE (*,'(A)') , haue been ouer- or under-estimated do the work a
+11 ouer again.'
WRITE (*,'(A)') The last step is to change the base to haue a me

+an difference along the'
WRITE (*,'(A)') whole axi!> close to zero.'
WRITE (*,'(A)') , The data file may be corrected using a text edit

+or. ~

+ CostA RicA 1 Suryey,'
WRITE (*,'(A)') , And mAY be attribuhd to diurnal yariation. The

+created data file will'
WRITE (.,'(A)') , be used by program MAGCOREC to change aIl the va

+lues of the suryey.'
WRITE (*,'(A)') , Principle of the correction method :'
WRITE (*,'(A)') , choose a first base hour and from this first pOl

+nt wrih the'
WRITE (*,'(A)') , difference of the corresponding crossing point;

+'
WRITE (*,'(A)') , choose a second point, close to one of the other

+ two, estimah the'
WRITE (*,'(A),) , difference (this difference is small during the

+night), and write the'
WRITE (*,'(A)') , difference for the corresponding crossing point

PROGRAH ANOCOREC

*----------------------------------------------------------------------*
• *• PROGRAH 'ANOCOREC' *

• ** Jacquel ine ROIJ1P, JAn. 1985 *
*----------------------------------------------------------------------*

~ This program has been written to put the corrected magnetic anomal ies
* of crossing points of the magnetic map drawn from data processed by
* program NAVMAGCR, into a sequential data file named ANOCOREC.DAT. The
• differences at crossings were up to 60 nT on the CostA Rica 1 Suryey,
* And may be attributed to diurnal YAriation. The creAted data file will
• be used by program MAGCOREC to change aIl the yalues of the suryey.
• Principle of the correction method :
* choose a first base hour and from this first point write the
* difference of the corresponding crossing point;
• choose a second point, close to one of the other two, estimAte the
* difference (this difference is small during the night), and write the
* difference for the corresponding crossing point;
* continue the same as long as pos!>ible, sometime!> the yalue at one point
* point must be ayeraged between two others ;
* once this i!> done for eyery point it i!> useful to plot the differences
* along a time axis, and if you see that some estimations and Aueragings
• haye been oyer- or under-estimated do the work aIl oyer again.
* The last step is to change the base to hAue a mean difference along the
* whole axis close to zero.
• The data file may be corrected using a text editor.

1.,4
A

** PREPARATI ON
* -----------
*

*
* QUESTIlJNS
* ---------
*

INTEGER YEAR,MONTH,DAY,TIME,ANOCOR

OPEN <1, FILE='ANOCOREC.DAT', STATUS='NEW')

** FORMATS

*
** 1 to write the corrected data into a file

FORMAT (IX,3(I2,IX) ,I4,IX,I5)

*
* PRESENTATIlJN
* ------------
* WRITE (*,'(A)') , Thi!> program has been written to put the correct

+ed magnetic anomal ies'
WRITE (*,'(A)') , of crossing points of the magnetic map drawn fro

+m data processed by'
WRITE (.,'(A)') , program NAVHAGCR, into a sequential data file na

+med ANOCOREC.DAT. The'
WRITE (*,'(A)') , differences at crossiflgs were up to 60 nT on the

WRITE (*,'(A)') , Now YOU will input your data, for the last one,
+type 0 for the YEAR'

N=I
2 WRITE (*,'(/A,I4)')' POINT' ,N

WRITE (*,'(A,)') , Year (n) ? '
READ (*,'(12)') YEAR

IF (YEAR .EQ. 0) GOlO 3
"'RITE (*,' (A"\)') , Mon th (/1'1) ?
READ (*,'(12)') MONTH
WRITE (*,'(A,)') , Day (DO) ? '
READ (*,'(12)') DAY
WRITE (*,'(A,)') , Time (HHMM) ? '
READ (*,'(14)') TIME
WRITE (*,'(A,)') , MAgnetic correction (CCCCC) ? '
READ (*,'(15)') ANOCOR
WRITE (1,1) YEAR, MONTH, DAY, TIME, ANOCOR
N=N+l
GOlO 2

** END OF THE PROGRAH
* ------------------



* 3 ENDFILE 1
CLOSE (1)
END

B

*This ,rogral has been written to ,ut the eorrected lagnetic anolalies
of cro~~ing points of the I~cnetic lap dravn frai data proce~~ed b~

,rolral NAVNAGCR, into a sequentiai data file nal'o AHOeOREe.DAT. The
diff~r~nc~s at crossinss ~~re up to 69 nT on the Costa Rica l SurVt~1
and .a~ be attributed to diurnal yariation. The created data file viII
De useO b~ ,rosral "AGCOREC io chanse all the ~alues of the surve~.
Princi,ie 0; the correction lethod :
ehoose a flrst base hour and frol this first point write the
dilference of the correspondins crossins ,oint i
choo~e a second ,oint, close to one of the other tvo, tsti.ate the
difference (thi. dif,erence is siaii during the nighi), and wrlte the
difference 'or the corre s,ondin! crossins ,oint ;
continue the sale as long as ,ossible, sOletiles the value at one ,oint
,oint lust he averaseô bet~een Iwo oihers i
once this ii done for eVeF~ ,oint it is uieful to ,lot the difference}
alons a tile axis, and if ~ou see that sOie esti.ations and averasinss
have been over- or under-esii.ated do ine work al! over asain.
The last step i. to chan~e the base tQ have a Jean difference alon~ the
whole iil. close to zero.
lhe oata flle la~ be corrected USln! a text edi\~r.
Now ~ou wi Il ln~ut ~our data, for the lasi, one, t~pe ~ for the YERR

POINT 1
'(ur mi ? il.
!\on\il \~") ?,i
[ia~ mJ ., 7
1 i le (Iil!l!~r-) 1117
~agneti( (orre(tron (GCCCO .,

!
POINT ~

~

ïear {"'(I? ~-.1 1 •

!'Ionth ("!'Ii ?
f1a~ (D(ii ?~
Tile (HH"l'Ii 'j 1128
"aSfleti ( cOrr(lctlon (CCCCCi ? !

POINT 3
'Ieir on ., ~
ftonth ("l'Il ?
Da~ (DD) ? l
lile (KK"") ? 1331
"agnetic correëtïon (CeCCCi 'j 6

POIHT 4
!(liF TI) ? s'·'
lion th ("li) ?~
Day (DD) '? 7-

Tile (HH""~ 1341
lla~Mtic correction (CeCCCl ? i



POiHT 5
Yeal' OY) , ~
ftonth ("") .,
DH CDO) , 7
Tin (HH"")"? It48
"agn~tic correc Ion (CeCeCl ? .:li

POiNT 6
Yeal' (fi) ?.et
ftonth ("") ?
Oa~ (DO) ? 7-
Tile (HH!!!!)? 1612
hrnetic correITi"On (CCCCC) ? :li

POINT
~ear ('1't) .) li
!!onth (!!", ',i
Da~ (Dn)? 1

T··· iHMI4"~ H-Hï11<' "'. "" , : dl
Nagnetic corree lOil (eeece; -, -46-

POINT 8
~ear (Hi' At
"onth i"") '/
Da,! 'Dû) ? J..-
Tile (HH"~) ? 174@

(CCCCC) -3e~agnetl( correct;or ., -
POiNT 9

'iear (l'i} ? .q
ftonth mi '/_
Day (oD) ? 7
Tile iliHl1ft)'? 1989
~agnetl c corredlon (CCerC) "j -15

POINT S5
Vear (VYl ? li
~onih (!!") '4
Day (DO) ".i
Tile (HH"") ? 4~1
~agnetic ccl'rettton (ceecc) ? ~

POiNT 5'~

'te.ar (Y'f) ? 32
M')l1tn ("ft) f!
Day (f)D ):' .i
Tile (HH"~) ? 459
~Hn.ti:= col'reWcn W:CCC) , l

POIHT 60
'iear mi ., 82
ilontn ("")'4
OH (DO) ? 9-
Tiie CHHftft'--' ~9~
ftarnetlc correëTion (cceCC) 1.1

?OIHT 61
Year cm , 82
!!onth ("!!) '1J:
Da'~ (DO) ? ~
Tile (HH""! . 5.l7
!!acnetic correë1ion (CCCCC)



POIIiT 62
Year (Yn ? li
"onth ("") ?~
Da~ (OD) ?.l
Tite (HH"") ?~
"agneiic corre~on (CCCCC) ? :li

POINT 66
ïear (H) ? li.
"onth ("ft) ?J:
Da~ (DD) ? 9
Tile (HH"")~ 919
"agnetic correë1nlon (CCCCC) ? ~

POIIIT 67
'(ur (m ? 1.



FORMATS

PROGRAH HAGCOREC

** PREPAAATIIJ'ol

* ---------
*

1 FORMAT (IX,3<I2,lX> ,I4,lX,IS)
2 FORMAT (lX,FIO.7,lX,F9.S,lX,F8.3,lX,IS)
3 FORMAT (lX,3(I2,lX>,I4,lX,F9.S,lX,FIO.S,3(lX,IS»
4 FORMAT (lX,3(I2,lX),I4,lX,F9.S,lX,FIO.S,2(lX,IS»
5 FORMAT (lX,I4,4X,I2,5X,I2,4X,I2,2X,I4,2X,F7.3,2X,F8.3,2(4X,IS»

WRITE (~,'(A)') , TitI. of th. tabl. (up to 40 charact.rs) l'
REAO (*,'(A)') TITlE
WRITE (*,'(//)')

READ (1,1> CRYEAR,CRMIJ'ol,CRDAY,CRTIME,ANOCRl
CAt.l YCMPT(CRYEAR,CRMIJ'ol,CROAY,CRTIME,YCRDCI>
READ (1,1) CRYEAR,CRMIJ'ol,CROAY,CRTIME,ANOCR2
CAll YCMPT (CRYEAR , CRMIJ'ol, CRDAY , CRTIHE ,YCRDC2)

6 REAO (2,2) YDEC
REAO (3,3) YEAR,MlNTH,DAY ,TIME,CRLAT ,CRlIJ'olG,ORMAG,PHT ,ANlI'l

7 IF (YDEC .lT. YCRDCI) THEN
CORREl>O

,ELSE
IF «YDEC .GE. YCRDCI) .AND. (YDEC .LT. YCRDC2» THEN

CORREC=ANOCRI+(YOEC-YCRDCl)/(YCRDC2-YCRDCI)*(ANOCR2-ANOC
+Rl)

WRITE (*,'(A)') , This program has b••n ~ritt.n to correct as much
+ as possible th. '
WRITE (*,'(A)') , magn.tic data aft.r th. NAVMAGCR program run. Th

+. corr.ction app.ars'
WRITE (*,'(A)') , n.c.ssary b.caus. s~. crossings sh~ as much as

+ 60 nT diff.r.nc•• '
WRITE (*,'(A!)') , Th.s. diff.r.nc.s at crossings may b. attribute

+d to diurnal variation.'
WRITE (*,'(A)') , The correction on .v.ry point of th. ~hole fil.
~GCR.OAT is made'
WRITE(*,'(A)') , by simplt interpolation b.t~un fins ~ritten in

+ a fil. nam.d'
WRITE (*,'(A)') , ANOCOREC.DAT by ANOCOREC program, and put into a

+ fil. nam.d'-
WRITE (*,'(A)') , HAGCOREC.DAT b.for. b.ing print.d on th. lin. pr

+inter. Th. file nam.d'
WRITE (*,'(A)') , O~OO.DAT is also us.d for th. date in d.cimal

+ y.ar.'
WRITE (*,'(A)') , ln fact th. ~holt fil. ~ill not b. corr.cted : t

+h. corr.ct.d b.fore'
WRITE (*,'(A)') , th. first corr.ct.d point ~ill b. 0, and th. cor

+r.ction ~ill stop'
WRITE (*,'(A!)') " a+t.r th. Iut crossing point.'

ELSE
YCROCI-YCRDC2
ANOCRl=ANOCR2
REAO O,l,END-8) CRYEAR,CRMIJ'ol,CROAY,CRTIME,ANoeR2
CAlL YCHPT(CRYSAR,~,CRPAY,CRTIHE,YCRDC2)

** COMPUTATIIJ'ol PART
* ----------------
*

** PRESENTATIIJ'ol
* ------------
*

** QUESTIIJ'ol
* --------
*

to r.ad th. crossing corr.ct.cI maga.tlc clata
to r.ad th. original clata tim. in dtcimal y.ar
lo r.acl th. data to be corr.ct.cI
to ~rlt. th. corr.ct.d data into a fil.
to ~r i te th. corr.c t.cI data on th. pr int.r

Th. corr.ction on .u.ry point of'th. whol. fil. NAVMA6CR.OAT is made
by simpl. int.rpalation b.tw••n fixes ~ritt.n in a fil.-nam.cI
ANOCOREC.DAT by ANOCOREC program, ancl put into a fil. namecl
HAGCOREC.DAT b.for. being printecl on th. 1in. print.r. The file nam.cI
O~DD.DAT is also usd for th. clate in cI.cimal Y.ar.
In fact th. ~hol. fil. will not b. corr.cted 1 th. corr.ct.cI befor.
th. first corr.ctecl point ~ill b. 0, ancl th. corr.ction ~ill stop
after th. last crossing point.

*
*
*
** 1
* 2
* 3
* 4
• 5

INTEGER CRYEAR,CRMIJ'ol,CROAY ,CRTIHE,ANOCRI ,ANOCR2 ,YEAR,HCJfl'H,OAY,TIM
+E,ORMAG,PHT,ANOM,CRANGM,PAGE

REAL CRLAT, CRl.IJ'olG
REAl*8 YDEC,YCRDCl,YCRDC2
CHAAAÇTER TI~(40),8&EP,RS,ESC,SO,SI,FF,TITlE*40

EQUIUAlENCE (TITlE,TIT)

OPEN 0, FI lE-'ANOCOREC.DAT' )
OPEN (2, FllE"'~.OAT')
OPEN (3, FIlE-'NAUMAGCR.DAT')
OPEN (4, FIlE-'HAGCOREC.OAT', STATUS-'NEW')
OPEN (S, FIlE-'PRN')

lt This program has bun writt.n to corr.ct u much as possiblt th.
* magn.tic data aft.r the NAUMAGCR program run. The corr.ction appears
* nec.ssary b.caus. som. crossings sh~ as much as 60 nT diff.r.nc••
* Thes. difhrences at crossings may b. attributed to cliurnal variation.

'*

*
*
*
*
*
*
*
*

1.5
~ *----------------------------------------------------------------------*

* ** PROGRAH 'HAGCOREC' *
* ** Jacqu.lin. ROUMP, Jan. 1985 *
*----------------------------------------------------------------------*



GOTO 7
ENDIF

ENDIF

CRANOM=ANON+JFIX<CORREC)
WRITE (4,4) YEAR,MCÎ'/TH ,DAY, TlME ,CRLAT ,CRLONG ,ANON ,CRANON
GOTO 6

8 CLOSE <l)
CLOSE (2)
CLOSE (3)
ENDFILE 4
REWJND 4

** PRINTING PART
* -------------
* 9 BEEP=CHAR( 7>

WRITE (*,'(IX,A)') BEEP
WRITE (*,'(A')') , Printer Ready (Y/N) ? '
REAC (*,'(A)') RS

IF «RS .NE. 'Y') .AND. (RS .NE. 'y'» GOTO 9

** Control characters for the printer

* ESC=CHAR(27)
SO=CHAR( 14)
SJ-CHAR<IS)
FF=CHAR( 12)

** Preparing the title, printing it and the comments

* DO 10 1"40,1,-1
IF (TIT<I) .NE. ' ') GOTO Il

10 CtJllTINUE
Il WRITE (S,'(IX,7A)') ESC,'E',ESC,'LOI2',ESC,'~',SO

NA=INT«40-1)/2)+1
DO 12 Nl>I,NA

12 WRITE (S,'(A')')
WRITE. (S,' (2A'l') ESC, 'X'
DO 13 NC=I,I

13 WRITE (S,'(A')') TIT(NC)
WRITE (S,'(2A)') ESC,'Y'
WRITE (S,'(IX,3AI///)') SI,ESC,'N'
WRITE (S,'(IX,A/)') 'MAGNETIC ANOMALIES CORRECTEO FOR OIURNAL VARI

+ATIONS'
WRITE (S,' <lX ,4A)') ESC,'·' ,ESC ,'E'

** Printing the colu.n headings and the data

* 1=1
PAGE-I

14 WRITE (5,'(IX,A)') 'POINT YEAR MtJllTH DAY TIME LAT LON
+G ANOMALY CORRECT'
WRITE <5,'(IX,A/)') , no. yy m. dd hhmm dd.nnm ddd.

+mmm nT nT'
15 READ (4,4, END-I 7> YEAR ,HtJllTH , DAY ,TlHE , CRLAT ,CRLONG ,ANON, CRANOM

WRITE (S,S) I,YEAR,MONTH,DAY,TIME,CRLAT,CRLONG,ANON,CRANON
1=1+1

IF «PAGE .EG. 1> .AND. <1 .LT. 48» GOTO IS
IF «PAGE .EG. l) .AND. <1 .EG. 48» GOTO 16
IF (1 .NE. (48+(PAGE-I)*S7» GOTO IS

** Page changing

* 16 PAGE=PAGE+I
WRITE (S,'(IX,A)') FF
GOTO 14

** END OF THE PROGRAM
* ------------------
* 17 WRITE (S,'(/)')

CLOSE (4)

END

SUBROUTINE YCMPT(YEAR,MONTH,DAY,TIME,YDEC)

* Subroutine to compute the decimal year from year, month, day and time

INTEGER YEAR,MONTH,DAY,TIME,MONLEN(II),NDAY
REAL HOUR,HR,ODEC
REAL*8 YDEC

DATAMONLEN /31,28,31,30,31,30,2*31,30,31,30/

NOAY-O
HOUR=FLOAT(TIME)/IOO
HR=FLOAT(IFIX(HOUR»
DDEC=(HR+(HOUR-HR)*100/60)/24
DO 1 l''I,MtJllTH-1

NOAY=MONLEN(I)+NDAY
YDEC=YEAR+(NDAY+(DAY-I)+DOEC)/36S

END



MAGNET 1C ANCI'1ALI ES CORRECTED FOR DI URNAL VARIATI ONS

COSTA RICA l SURVEY

POINT YEAR MONTH DAY TIME LAT LONG ANOMALY CORRECT
·no. YY mm dd hhmm dd.mmm ddd.mmm nT nT

B

*This pro~ra. has been written to correct as lU ch as possible the
lagneiic data afier the HR~~RGCR progral run. The correction appears
necessar~ because sOie crossings shov aS luch as 68 nT difference.
lhese differences ai crossings lay be attributed to diurnal variation,

The correction on every ,oint Of the .hole file HAY"AGCR.DAT is lade
by si_FIe inter,olation between fixes written in a file natea
~HOCGREC,OAT by RHOCùREC prosral! and put ioto a file naled
"AGCOREC,ûRT before beins ~rinied on the line prinier. The file nated
ORHA~DD,ORT is also used for the date in decilai year,
In fact ihe vhole file will not be corrected ; the correcied Defore
the first corrected point will be 8, and the correction viII sto~

after the lasi crossins point.

Title of the table lu, tG 48 charactersi
COSi~ RICA 1 SURYEV

Prinier Ready IY/Nl 1 Y

c

1
2
3
4
5
6
7
8
9

10
Il
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

7 815
7 820
7 825
7 830
7 835
7 840
7 845
7 851
7 855
7 900
7 906
7 911
7 916
7 920
7 926
7 930
7 935
7 940
7 945
7 950
7 955
7 1000
7 1005
7 1010
7 1015
7 1020
7 1025
7 1030
7 1035
7 1040
7 1045
7 1050
7 1055
7 1100
7 1105
7 Il Hl
7 1115
7 1120
7 1125
7 1130
7 1135
7 1140
7 1145
7 1150
7 1155
7 1250
7 1255

9.377
9.367
9.356
9.346
9.335
9.323
9.313
9.300
9.292
9.280
9.269
9.259
9.248
9.239
9.228
9.218
9.210
9.202
9.192
9.181
9.169
9.157
9.147
9.135
9.123
9.113
9.102
9.090
9.080
9.068
9.058
9.046
9.036
9.025
9.014
9.004
8.993
8.981
8.972
8.960
8.949
8.939
8.928
8.918
8.908
8.912
8.922

-85.006
-85.013
-85.021
-85.028
-85.036
-85.042
-85.051
-85.059
-85.065
-85.072
-85.080
-85.088
-85.095
-85.102
-85.110
-85.116
-85.123
-85.128
-85.134
-85.143
-85.149
-85.157
-85.164
-85.171
-85.179
-85.186
-85.193
-85.199
-85.208
-85.214
-85.221
-85.228
-85.236
-85.243
-85.250
-85.258
-85.265
-85.273
-85.280
-85.288
-85.295
-85.303
-85.310
-85.318
-85.326
-85.349
-85.341

76
82
83
78
71
63
60
58
52
41
25
Il
-4

-16
-15
-4
Il
22
37
58
80

103
118
122
III
87
60
40
20

3
-13
-26
-39
-51
-55
-53
-45
-41
-41
-41
-41
-43
-44
-41
-34
-58
-71

76
82
83
78
71
63
60
58
52
41
25
Il
-4

-16
-15
-4
Il
22
37
58
80

103
118
122
III
87
60
40
20

3
-13
-26
-39
-51
-55
-53
-45
-41
-41
-41
-41
-43
-43
-40
-33
-54
-67



POINT YEAR MONTH OAY TIME LAT LONG ANOMAL-Y CORRECT POINT YEAR MONTH OAY TINE LAT LONG ANOMAL'! CORREC
no. yy mm dd hMmm dd .mmm ddd.mmm nT nT no. y'! mm dd Mhmm dd.mmm' odd.mmm nT o.T

48 82 4 7 1300 8.932 -85.334 -76 -72 504 82 4 310 9.022 -85.460 -136 -106
49 82 4 1305 8.942 -85.325 -74 -70 505 82 4 9 315 9.022 -85.447 -136 -105
50 82 4 7 1310 8.951 -85.319 -67 -62 506 82 4 9 320 9.024 -85.434 -153 -;22
51 82 4 7 1315 8.961 -85.310 -62 -57 507 82 4 9 325 9.025 -85.420 -166 -135
52 82 4 7 1321 8.972 -85.302 -57 -52 508 82 4 9 330 9.025 -85.405 -156 -127
53 82 4 7 1326 8.982 -85.293 -54 -49 509 82 4 9 335 9.033 -85.398 -129 -103
54 82 4 7 1330 8.990 -85.288 -51 -46 510 82 4 9 340 9.043 -85.400 -94 -71
55 82 4 7 1336 9.002 -85.279 -51 -45 511 82 4 9 345 9.054 -85.404 -56 -36
56 82 4 7 1341 9.013 -85.272 -51 -45 .512 82 4 9 350 9.066 -85.407 -26 -9
57 82 4 7 1346 9.025 -85.267 -48 -44 513 82 4 9 356 9.080 -85.411 3 17
58 82 4 7 1351 9.036 -85.261 -39 -36 514 82 4 9 400 9.090 -85.414 12 24
59 82 4 7 1355 9.046 -85.256 -21 -20 515 82 4 9 405 9.101 -85.420 43 52
60 82 4 7 1401 9.059 -85.248 -6 -6 516 82 4 9 410 9.114 -85.424 70 77
61 82 4 7 1405 9.069 -85.244 14 13 517 82 4 9 415 9.127 -85.429 80 86
62 82 4 7 1410 9.079 -85.239 36 34 518 82 4 9 420 9.138 -85.435 76 81
63 82 4 7 1415 9.090 -85.233 53 49 519 82 4 9 425 9.150 -85.441 61 66
64 82 4 7 1420 9.100 -85.228 70 65 520 82 4 9 430 9.163 -85.447 16 20
65 82 4 7 1425 9.111 -85.223 91 84 521 82 4 9 436 9.171 -85.442 -34 -30
66 82 4 7 1430 9.121 -85.215 119 III 522 82 4 9 441 9.165 -85.431 27 30
67 82 4 7 1435 9.133 -85.209 145 135 523 82 4 9 446 9.159 -85.420 69 71
68 82 4 7 1440 9.144 -85.203 165 154 524 82 4 9 451 9.152 -85.409 81 82
69 82 4 7 1445 9.154 -85.197 169 156 525 82 4 9 455 9.146 -85.400 75 76
70 82 4 7 1450 9.165 -85.190 151 137 526 82 4 9 500 9.140 -85.388 53 53
71 82 4 7 1455 9.174 -85.198 134 119 527 82 4 9 505 9.145 -85.385 43 43
72 82 4 7 1500 9.177 -85.210 130 113 528 82 4 9 510 9.154 -85.389 66 68
73 82 4 7 1505 9.166 -85.215 166 148 529 82 4 9 515 9.166 -85.392 74 78
74 82 4 7 1510 9.154 -85.223 183 164 530 82 4 9 520 9.179 -85.396 59 63
75 82 4 7 IS15 9.143 -85.230 181 160 531 82 4 9 525 9.192 -85.399 17 20
76 82 4 7 1520 9.131 -85.236 171 149 532 82 4 9 530 9.205 -85.401 -39 -37
77 82 4 7 1525 9.120 -85.243 163 140 533 82 4 9 535 9.215 -85.409 -94 -93
78 82 4 7 1530 9.108 -85.250 155 131 534 82 4 9 540 9.220 -85.420 -140 -140
79 82 4 7 1535 / 9.097 -85.257 144 118 535 82 4 9 545 9.222 -85.432 -166 -166
80 82 4 7 1540 9.085 -85.266 123 96 536 82 4 9 551 9.222 -85.448 -183 -184
81 82 4 7 1545 9.074 -85.275 100 72 537 82 4 9 555 9.222 -95.457 -194 -196
82 92 4 7 1550 9.064 -85.282 68 38 538 82 4 9 600 9.215 -85.466 -183 -186
83 82 4 7 1555 9.052 -85.288 48 17 S39 82 4 9 605 9.204 -85.466 -168 -172
84 82 4 7 1600 9.041 -85.297 35 3 540 82 4 9 610 9.190 -85.466 -139 -144
85 82 4 7 1605 9.031 -85.303 24 -10 541 82' 4 9 615 9.178 -85.466 -95 -101
86 82 4 7 1610 9.019 -85.310 14 -21 542 82 4 9 620 9.165 -85.466 -36 -43
87 82 4 7 1615 9.009 -85.317 0 -38 543 82 4 9 625 9.152 -85.464 25 17
88 82 4 7 1620 9.000 -85.326 -15 -57 544 82 4 9 630 9.138 -85~464 76 66
89 82 4 7 1625 8.988 -85.334 -27 -72 545 82 4 9 635 9.125 -85.461 III 95
90 82 4 7 1630 8.977 -85.343 -36 ·80 546 82 4 9 640 9.112 -85.459 137 116
91 82 4 7 1635 8.967 -85.351 -46 -89 547 82 4 9 645 9.098 -85.456 136 115
92 82 4 7 1640 8.956 -85.360 -54. -96 548 82 4 9 651 9.085 -85.454 96 76
93 82 4 7 1645 8.944 -85.368 -58 -99 549 82 4 9 655 9.074 -85.453 73 55
94 82 4 7 1650 8.949 -85.378 -83 -123 550 82 . 4 9 700 9.061 -85.453 66 50
95 82 4 7 1655· 8.955 -85.390 -103 -142 551 82 4 9 705 9.048 -85.452 25 11
96 82 4 7 1700 8.961 -85.400 -123 -161 552 82 4 9 710 9.046 -85.463 23 Il
97 82 4 7 1705 8.966 -85.391 -116 -153 553 82 4 9 715 9.046 -85.475 65 55
98 82 4 7 1710 8.975 -85.382 -101 -137 554 82 4 9 720 9.048 -85.486 122 114
99, 82 4 7 1715 8.984 -85.375 ·86 -l21 555 82 4 9 725 9.047 -85.498 175 169

100 82 4 7 1720 8.994 -85.366 -67 -101 556 82 4 9 730 9.047 -85.510 197 193
557 82 4 9 735 9.046 -85.521 200 198
558 82 4 9 740 9.046 -85.534 200 200
559 82 4 9 745 9.048 -85.546 201 202
560 82 4 9 750 9,056 -85.554 204 208



POINT YEAR MONTH DAY TlME LAT LONG ANOMALY CORREe:
no. yy mm dd hhmm dd.mmm ddd .mmm -nT ni

561 82 4 9 755 9.067 -85.553 200 200
562 82 4 9 800 9.080 -85.552 186 194
563 82 4 9 805 9.092 -85.550 160 170
564 82 4 9 810 9.105 -85.5119 1'':1 1'1~

565 82 4 9 815 9.119 -85.545 55 69
566 82 4 9 820 9.130 -85.544 -12 4
567 82 4 9 825 9.144 -85.542 -70 -52
568 82 4 9 830 9.157 -85.541 -126 -105
569 82 4 9 835 9.169 -85.538 -166 -143
570 82 4 9 840 9.183 -85.538 -190 -165
571 82 4 9 845 9.175 -85.546 -184 -157
572 82 4 9 850 9.164 -85.555 -177 -148
573 82 4 9 855 9.156 -85.564 -168 -137
574 82 4 9 901 9.144 -85.572 -149 -115
575 82 4 9 906 9.134 -85.580 -129 -93



CALCULS DES MOUVEMENTS DE PLAQUES D'APRES

LE MODELE RM2 DE MINSTER ET JORDAN (1978)
=

A - Exemple de fichier de données

B - Listing du programme 'PLATES'

C - Copie d'écran d'un exemple d"exécution du programme 'PLATES'

D - Exemple de sortie sur imprimante et sur disque



/4 Trans:ation of 'PLATES.FOR·' Jacqueo'i irli' .~CJUI'1PI ,';ug. 1~'S7 "f/

1************************************************************************~***/

1* This program comput.s th. mean sp••d and dir.ction of plat. motions, *1
1* th. 10000er and up.p.r valu.s (confid.nc. inttrvals :70Y. or 95:~) of spud *1
1* (with th. corr.sponding dir.ction) and dir.ction (with th. corr.spond- *1
1* ing sp••d), using Mod.l RM2 (Minst.r & Jordan, 1978). *1
1* *1
/* The data must be located in a s.parat. fil. having at th. b.ginning, *1
/* on the first 1in. th. numb.r of points in Y.3d format (up to 300 points 'ft!
1* art a·l1ow.d). Th.n ther. are th. latitud. and 10ngitud. of tact) point */
1* in d.cimal d.grus (format: :-:6.3f Y.7.3f) : 3 point5per 1 int. *1

2 B

A FICHIER DE p(N'iEES : EHATPNT .DAT

30
18.678 -104.963 18.373 -104.555 17.767 -103.733
17.372 -102.778 16.965 -101.892 16.645 -101.195
16.340 -100.167 16.038 -99.358 15.773 -98.655
15.495 -97.793 15.293 -97.230 15.218 -95.813
15.007 -95.333 14.702 -94.843 14.168 -93.995
13.817 -93.317 13.483 -92.667 12.812 -91.240
12.505 -90.542 12.167 -89.583 11.777 -88.647
Il.555 -88.167 10.833 -87.218 9.815 -86.333
9.150 -85.500 8.655 -84.425 8.355 -83.868
8.178 -83.377 7.833 -82.992 7.317 -82.833

/*

1*
/*

PROGRAr1 'PLATES.C~

~/

lIinclud. <stdio.h)
lIinclud. <math .h)
lIinclud. <dir.h)

IId.fin. MAX 300 /* maximum numb.r of data points ~I

IId.fin. PI 3.141592653589887 /* pi *1
IIdefin. FPI (1'1/180)
IId.fin. ESC Oxlb 1* .scap' *1
IId.f in. es OxOS 1* backspac. *1
IId.fin. BEEP OxO? /* b.ll *1
lldefin. sign(x) «x 0) ? -1 1) /* si gn of x */

doubl. fnacos (double x); /* acos *1
doubl. fnasin (doubl. x); 1* asin *1
doubl. fndis (doubl. x, doubl. Y, doubl. z, doubl. w);
dou~l. fnisos (doubl. x, doubl. y);
doubl. fndir (doubl. x, doubl. Y, doubl. z)j

doubl. fnsid. (doubl. x, doubl. Y, doubl. z);
doub le fnt 1 iP (doub 1. x, doub1e y, doub1. z);
doublt dirtc (doubl. rlat, doublt rlong, doublt plat, doublt plong, doubl. rdis);
void posit (double si, int confin, doubl. tr[], doublt posO);
int disdir (int confin, double tr[l( doubl. tabl[J[J, doubl ••xtrl[J,

int ivaUl, doubl. vaUl, int ivarO, doubl. plat, doublt plong,
doubl. tab2[l[J, doubl ••xtr2[J, doubl. m.andis);

void cl.arscre.n (void);
void locate (int row, int column);

main ()
{

struct ffblk .ffblk;

FILE
char

*fp;
data[20J, datal[20l,
fnamin[eOl, /*
fnamou[eO]; /*

/* file point.r.toop.n
data2[20J,
nam' of input file */
nam' of output fil. */

fi lu */



int i, j, k, inpdat, fil, nI, a, confin, unit, ans, ivaH4J, ivar[3J,
jdrninl[2J, jdrnaxl[2J, jsrnaxal[2J, jsrnaxbl[2J,
jdrni n2[2J, jdrnax2[2J, jsrnaxa2[2J, jsrnaxb2[2J,
jdrnin3, jdrnax3, jsrnaxa3, jsrnaxb3,
na, nbj

static int poleU1AXJ;
float rlj 1* depend of unit to present speed *1

-73.51. -119.16, .202, 128, 16.84 , 6.34 J,

59.08, -94.75, .835, 175, 3.77, ! .9 -.
66.56, -37.-29, .356, 1"") 2.85, .98 , .~ ..... ,

-87.69, -104.80, .302, 84. 3.22, 1.26 ) ,
17.27, 46.02, .644, 133, 1.24, .66 } ,
30.82, 6.43, .260, 101, 10.02, 2.93 } ,
25.23, -i1.19, .104, 179, 4.25, .89 ,

'1

19.71, 38.46, .698, IlS, 2.72, .9 } ,
29.82, -1.64, .357, 95, 8.33, 2.45 } ,
7.08, 63.86, .469, 129, 2.51, 1.89 } ,

43.21, -95.02, .605, 179, 4.50, 2.39 } ,
9.46, -41. 70, .149, 138, 4.93, 1.45 } ,

18.67, 32.74, .673, 118, 1.39, LI ) } i

double ai, ak, al, dl, d2, drnaxH2J, dmax2[2J, drnax3[2J, dminH2Jj
double drnin2[2J, drnin3[21, 1[MA)(Jl2J, lr[MAXHI5J, maxspeed;
double optr[6J, pos[3J, smaxal[2J, smaxa2[2J, smaxa3[2J;
double smaxbl[2J, smaxb2[2J, smaxb:,2J, temp, tr[6J;
double val[4J, va[36J[3J, vb[36j[2J, vl[36J[6Jj
double v2disl[2IJ[6J, v3disl[2IJ[6J, v2dis2[2IJ[6J, v3dis2[2IJ[6J;
double v2dirl[21J[61, v3dirl[2IJ[6J, v2dir2[21J[6J, v3dir2[2IJ[6J;

/* L =data points latitudes and longitudes in deg
1* LR = data points in radians and results in deg (except 3rd column)
1* TR & OPTR = rotation pole pararneters in radians
1* VA,V8,VI,V2 .. ,V3 .. = tables to put intermediates computati'ons for
1* ellipse error
1* S o~ 0 [MIN or MAX [1 to 3JJ = table havino the intermediate and
1* final min or max distance 0; direction angles (in
/* ell ipse and values (these angles are found in 1 ine
1* number JO ... or JS ...

1* PRESENTATION
1* -=__.-===

*.1
*/

a *.1
*.1
*1

o = normal *1

/* confidence interval :;.:/
/* speec un i t */

table of the plate couple names

constant values

ci[2Jl4J = ( "70%", "95;~");

spd[ 2Jl 6J = ( •cm/yr', "km/MY' );

name[27H30J = ('North Ame·rica - Pacific','Cocos - Pacific',
'Nazca - Pacific','Eurasia - Pacific','lndia - Pacific',
'Antarctica -Pacific','Cocos - North America',
'Africa - North America','Eurasia - North America',
'North America - Caribtle:.;,·,'Cocos - Caribbean' ,
'Nazca - Caribbean','Cocos - Nazca',
'North America - South America' ,'Caribbean - South America',
'Nazca - South America','Africa - South America',
'Antarctica - South America','lndia - Africa','Arabia- Africa',
'Africa - Eurasia','lndia - Eurasia','Arabia - Eurasia','
'India - Arabia' ,'Nazca - Antarctica','Africa - Antarctic··a",
'India - Antarctica' );

/*
/*

char
char

/*
1*
char

/* CONF IN = confidence interval choice number
/* UNIT = speed unit choice number
/* J[O or S[MIN or MAX [1 or 2JJJ : tables to put the line number (in
/* table) of best value for point considered and also
/* for preceding point (if any)
/* POLE table giving the pole to use for next computations
1* 1 = op~osite position

cl earscreen ();
printf (',n PROGRAM PLATES ,n\n ');
printf (' This program computes the mean speed and direction of ');
printf ('plate motion, the ,nlower and upper values (confidence ');
printf ('intervals : 70% or 95:D of speed (.. ith the \ncorresponding ');
printf ('direction) and direction (.. ith the corresponding speed), using ');
printf ('\nMode1 RM2 (Minster & Jordan, 1978). \n,n');
printf (' The data must be located in a separate file having at the ');
printf ('beginning, on the,nfirst 1ine the number of points in ;C~3d ') j
printf ('format (up to 300 points are allowed), \nThen there are the ');
printf ('latitude and longitude of each point in decimal degrees ,n'li
printf ('(format: %%6.3f %%7.3f) : 3 points per 1ine. ,n');

/* tabl e of the plate motion parameters :
1* *-------------------------------------
1* rotation vector : 1 = 1aL of the pole, 2 = long. of the pole,
1* 3 = speed of rotation in deg. per mill ion years
/* error ell i l'se : 4 = Azimuth of the maj or ax is in degrees frorn
1* North toward East, 5 = length of the major axis in degrees,
1* 6 = length of the other ax i s in degrees

float U27Jl6J = ( 48.77, -73.91, .852, 109, 1.3 , 1.08 ) ,
38.72, -107.39, 2.208, 143, 1.00, .63 ) ,
56.64, -87.88, 1.539, 9, 1.91, .96 } ,
60.64, -78.92, .977, 102, J .51, 1.02 } ,

-60.71, 174.21, 1.246, 98, .90, .76 } ,
-64.67, 99.77, .964, 52, 1.11 , .75 } ,
29.80, -121.28, 1.489, 105, 1.84, .99 ) ,
80.43, 56.36, .258, 86, 5.88, 1.51 } ,
65.85, 132.44, .231, 166, 6.36, 1.39 } ,

-33.83, -70.48, .219, 167, 9.42, .97 } ,
23.60, -115.55, 1.543, 117, 2.24, 1.21 },
47.30, -97.57, .711 , 161, 5.59, 2.67 ) ,
5.63, -124.40, .972, 89, 2.60, 1.4 } ,

25.57, -53.82, .167, 166, 7.22, 5.49 } ,

INPUT OF THE DATA INTO THE PROGRAM AND QUESTIONS

Old data file or ne.. one? *l
*l



do { pri~tf C-'n'n\n Do you want te ~!e an old data file (11 'n M
);

printf CM or to create a new one (2) : ft)';

sc.nf ("~d",&inpdat);

whih ( (inpdat != 1) && (inpdat != 2) );

if (inpdat = 1)

(

asking old data filename and ve~ifying
N**N*** __*H __*N__**ftNN_N**ft*_NN**NN_NN

do (
p~intf ("'n Name of YOu~ old data file ");
scanf ("~s", fnamin);
fil = findfi~st (fnamin,&ffblk,O);
if (fil '= 0)

p~intf (" File not found\n");
while (fil);

w~iting of text explaining what the p~og~am is doing** *_* **N* ** *N * _

)

wh i 1e ( (f i 1 == 0) && (arl s ~ = .. ,y .. ) && (a.n s 1= ;.'.' ) :

do p~intf ("'n Numbe~ of data points (up to ~d ) MAX);
scanf (~Xda, &n1);
while «n1 ) MAX) Il (ni <=0»);

p~intf ("\n");
fo~ (i=O; i(nl; i++)

(

p~intf (" POINT %2d latitude i+I);
scanf ("~s", data);
l[iJ[OJ = atof (data);
p~intf (" longitude ");
scanf ("%s", data);
l[iJ[IJ = atof (data);

c1ea~sc~een ();
1oc a te (20,1);
p~intf (" READING THE DATA \n");
fp fopen (fnamin,"~");

~eading the numb of pts & then the lat & long of e;~' point______N*** NN* * *N N* * H* __N* __

do p~intf ("\n DISK READY (YIN) : ");
while ( (ans = getcha~(» == '\n')

continue;
while ( (ans != 'Y') && (ans '= 'y') );

fscanf (fp,"%3d", &nl);
fo~ (i=O; i<nl; i++)

(

ficanf (fp,";~s~s" datai, data2);
l[iJ[OJ atof (datai);
HiHIJ = atof (data2);

)

fclose (fp);

else

fp = fopen (fnamin, "w");
fp~intf (fp,"~3d.\n", nI);
i =0;

wh i 1e (i < nI)
(

fp~intf (fp,' ~6.2f ~7.2f', l[iJ[OJ, l[i][IJ);
i++;
if ( « i % 3) = 0) " i = nI)

fp~intf (fp,"\n');
,)

fclose (fp);

1*
1*

do

new data file

input of file name and numbe~ of data points___________________* N _

p~intf ("\n Name to give to you~ ne", data~ile ');
sc.nf ("%s", &fnamin);
fil = findfi~st (fnamin,&ffblk,O);
if (fil = 0)

(

p~intf (" File al~eadY exist\n");
p~intf (" Do you want to ove~w~ite it (YIN) ");
while ( (ans = getcha~(» = '\n' )

continue;

Choice of the plate couple by its numbe~

cl ea~sc~een ();
p~intf (" LIST OF THE PLATE COUPLES :\n\n');
i = 0;
wh i 1e (i < 27>

(

p~intf (" %2d : %-29s i+I, &name[i][O]);
i++;
if ( «i % 2) = 0) Il i = 27)
p~ intf ("\n");

do p~intf ("\n Give the numbe~ of the plate couple YOU have chosen



scanf ('Yod', &a);
wh i 1e ( (a < 1) Il (a l 27) l l

) wh; le (f i 1

TransfoMnation of the plate couple param. from deg. into rad. •
*,/ •.1 •

Translation. of the lat. &: long. of the data points fr,~m de9rees
into radians

for (i=O; i<6; i++)
trCil ~ tCa-llCil * FPI;

for (;=0; i<nl; i++)
{

1*
1*

Filling the opposite pole parameter table

lrC i HOl
1rC i H Il

lCiHOl * FPli
lC i H Il * FP 1 ;

=============

Writing of text explaining what the program is doing whi1e
r,eplacing the preceding text

optrCOl = -trCOl;
optrCll = trCll - PI;
if (optrCll < -PI)

optrCll += 2*PI;
for (i=2; i <6; i++)

optrCil = trCil;

COMPUTATION PART 1 BEST FITTING POLE VALUES

1* Choice of the confidence interual for the error el1 ipse *1
1* computation using Minster &: Jordan ualues .1
1* ------------------------------------------------------- *1

do printf ("n What confidence interual do you want : 70r.x (1) or ');
printf (·95'1.'l. (2): 'li
scanf ('Yod', &confin>r
while ( (confin '= 1) && (confin '= 2) );

cl earscreen () i
1oc a t e (20, 1) ;

printf ('COMPUTING THE MAlN RESULTS 'nO);

1* Distance' fr,:..~ là. pole of rotation to each point in radians
/* -----~-----------------------------------------------------

1* Choic. of the unit to print the results
1* ---------------------------------------

do printf ("n Do YOU want the results in cmlyr (1) or kmlmy (2)
scanf ('Yod', &:unit);
while ( (unit != 1) && (unit != 2) );

if (unit = 2)
ri 1.;

.lse
ri .1;

Asking the name of the output file

.);

for (i=O; i<n1i i++)
{

lrCiH2l = fndis (trCOl,trCIl,lrC;HOl,lrCiHIJ>i
if (lrCilC2l PI/2.)

{

IrCilC2l fndis (optrCOl,optrCIl,lrCilCOl,lrCilCIl)j
poleCil = 1;

lrCOH3l = 0.0 i
IrCOH4l = 0.0;
if (nI != 1)

(

distance from each point to the first one in km
_NN_N _

do printf ("n Name of the file to put data + results
scanf ('Yos', &fnamou);
fil = findfirst (fnamou,&ffblk,O);
if (fil = 0)

(

printf (' File alreadY exist'n');
printf (' Do YOU want to ouerwrite it (YIN)
while ( (ans'" getchar(» = "n' )

cont i nue;

·)i for (i=l; i<nl; i++)
IrCiH3l = fndis (1rCOHOl,lrCOHIl,lrCilCOl,lrCiHIl)/FPI*IOOOO/90;

distance from each point to the preceding one in km

---------------------------------------------------
for (i=1 i i <nI i i++)

1rC i lC4l=fndi s(1rC i-1 HOl ,IrC i -1 lC Il,l rC i HOl ,1rC i lC 1J>/FPI*IOOOO/90;



for (i=O; j<nl; iu)
IrEiJESJ = fnisos (IrEiJE2J,trE2J) 1 FPI * 10000/90 * ri j

1*
1*

Speed in cm/yr or km/MY using the angle cf rotation in de~'MY *1
*/

else
{

trb{ j--1-8 HO J
vbEj-ISHIJ

-posCO];
optrEIJ + (trEIJ - posEIJ);

1*
1*
1*
/*

Di~ection in degrees (from North toward East) of the rotation
at Rach point, which is normal to the 1ine pole of rotation
point on the plates 1 jmit *1

*1

1* Maximum speed of plate couple (90 deg from rotation pole)
1* ---~--------------~--------------------------------------

maxspeed = trE2J 1 FPI * 10000.190. * ri;

for (i=O; i<nlj iu)
(

for (i =0 j i <nI; i U)

{

if (poleCiJ
IrCilE6J

el se
IrCilE6J

== 0)
direc (trEOJ,trCIJ,lrCiJCOJ,lrCiJCIJ,lrCiJC2J)j

direc (optrCOJ,optrCIJ,lrCiJCOJ,lrCi]CI],lrCi]C2]);

1*
1*

Loop on each point to compute min & max speeds and direct.ions

to have the mean direction in degrees 'II
V

1* ,
1*

writing the number of the point under processNN _

IrCilE6] = IrC;lE6] 1 FPI;
printf ("XcXcX2d", BS, BS, i+I);

1*
1*

initial ization of vi table with the nearest pole of rotation 'II
**********************--*-*--**-**********************--*--* 'II

1*
1*

COI1PUTATI ON PART 2 ERROR ELLI PSE *1
'II

if (poleCiJ == 0)
for (j=Oj j<36j j++)

(

cl earscreen () 1
locate (20,1);
printf ("ERROR ELLIPSE COMPUTATIONS Point No.

vaCjHO] j
vaCjlEI] j

= vaCjlE2Ij1*
1*
1*
1*

Writing of text expla.ining what the program is doing, replacing *1
the preceding text and giving the number of the point being 'II
computed 'II

--------------------------------------------------------------- 'II

v!CjlEO]
v!CjlEI]
v!Cj lES]

)'

else
for (j=O; j<36j j++)

(

vICj]CO] = vbCj]CO];
vICj]CI] vbEjJCI];
vICj]CS] vaCj]C2];

1* Position of the 36 points, 10 deg apart on the error ellipses
1* -----------~-----------------------------------------------~-

for (k=O; k<=3S0; k=k+IO)
(

'II
'II

1*
1*
1*
/*

if the point is within the error ell ipse (the distance to
the pole is shorter than the small axis of the ell ipse) 1

no computation
---------------------------------------------------------

j = k / 10;
ai = k * FPI;
posit (ai, confin, tr, pos);
vaCj]CO] posCO];
vaCj]CI] = posCI];
vaCjlC2l = posC2lj
if (j < 1B)

(

vbCj+18lCOl = -posCO];
vbCj+18]CIl = optr[l] + (trCll - posCll>;

dl = fndis (JrCiHOl, IrCiHI], v!COHOl, v!COHll);
al = fndir (dl, IrCi]C2l, confin*trC4l);
if (IrE i HIJ > «poleE i 1 = 0) ? trCl] : optrCl])

al =2 * PI - al;
d2. fnelip (confin*trE4l, al, confin*trCSl)j
if (lrCi]C2] <= d2)

( for (j=7; j<IS; j++)
IrCilEjl = 0.0;

cont inue j



distance bet"'eenpoinh on the ell ipse and the data poin~s */
_~ N N __~ 8 ~ */

j ++;

search for the minimum and maximum distances

angle center of ellipse - point - ellipse border______________N N _

search for the t",o separate maximum angles
------------------------------------------

for,(j~O; j{36; j++)
{

1* going to Ist minimum *1

1* 2nd maximum might be last j *1
1* but must be compared to first *1

smaxbl[ll) 1* ualue (j = 0)

>- ul[j-IH3l)
1* searching for Ist maximum *1

< ul[j-ll[3l && j < 36)
1* going to 2nd minimum *1

smaxbHOl - O.;
smaxbl[ll - vl[Ol[3l;
jsmaxbHIl = 1 j

if (uHOH3l
(

smaxaHOl = j * 10.;
smaxal[ll = ul[jl[3l;
jsmaxal[ll = j + 1;
j++j

}

If (j-I = 35)
{

shape of curue is down-up-down-up-down
j = 1;
while (ul[jl[3l < ul[j-il[3l)

j++ ;
"'hile (uHjH3l

{

}

while (uHjH3l
j++;

if (j-I = 35), (

}

el se
(

}

el se
(

while (ul[jl[3l )= vl[j-ll[3l && j < 36)
( 1* searching for 2nd maximum *1

smaxbl[Ol - j * 10.;
smaxbl[ll = vl[jl[3l;
jsmaxbHIl - j + Ij
j++ ;

smaxbHOl = O.;
smaxbl[ll - ul[Ol[3l;
jsmaxbHIl = 1;

dmaxH 1l)

dminHIJ)

dminHIJ 1 FPlj
dmax 1[ 1l 1 FPI;

dmax1[Ol j * 10;
dmaxl[ll ul[jl[2l;
jdmaxl[ll - j + 1;

if (uHjH2l
(

)

if (ul[jH2l
(

if (ul[ll[3l >- vl[Ol[3l)
{

dminl[Ol - j * 10;
dminl[ll ul[jl[2l;
jdminHll - j + 1;

)

dminHll
dmaxHll

for (j-O; j{36; j++)
ul[jl[3l - fndir (ul[jl[5l,lr[il[2l, ul[jl[2l)j

dminlLOl - dmaxl[Ol - 0.0;
dminl[ll - dmaxl[ll - ul[Ol[2l;
jdmin1[ll - jdmaxl[ll - 1;

for (j-O; j<36; J++)
ul[jH2l = fndis (lr[ i HOl,lr[ i HI] ,ul[jHOl,ul[jl[lJ) j

smaxbl[Ol = j * 10.;
smaxbl[ll - ul[jl[3l;
jsmaxbl[ll - j + 1;

1* shape of curve is up-dCloln-up-dcwn-up *1
j - 1;
",hile (ul[jl[3l >= u1[j-ll[3l)

( 1* searching for 1st maximum *1
smaxal[Ol - j * 10.;
smaxal[ll - vl[jl[3l;
jsmaxal[ll = j + 1;
j++j

>- ul[j-lH3l>
1* searching for 2nd maximum *1

if «i > 1) && (pole[il = pole[i-Il) && (jdminl[Ol = jdminl[ll»
iuar[2l-1;

ival[Ol - jdminl[ll; ival[ll = 36; ival[2l = Ij ival[3l = 0;
val[Ol - 350.0; ual[ll - dminl[Ol - 10.0; val[2l - dminl[Ol + 10.0;
ual[3l - 1.0;
ivar[Ol - -1; ivar[ll - 0;
jdmin2[1l - disdir (confin, «poltC i l - .0) ? tr 1 optr), ul, dntinl,

iual, ual, .iuar, Ir[iHOl, Ir[iHIl, u2disl, dntin2, Ir[iH2l);

*1
*1

1* initial ization *1iuar[2l - 0;

1* min distance (ellipse border points 1 deg apart)
/* ------------------------------------------------

1* going to Ist minimum *1< ul[j-IH3l)
)

while (uHjH3l
j++;

while (uHjH3l
(



max c;stance (ellipse border points 0.1 deg apart)

---~----------------------------------------------

min distance (ellipse border points 0.1 dlg apart)NNNNNNNNNNNNNNNNNN _

Ist max angle (111 ipse border points 1 deg apart)
-------------------------------------------------

ivar[ll=lj
disdir (confin, «pole[il == 0) ? tr : optr), vi, smaxbl,
ival, val, ivar, lr[iH01, lr[iHll, v2dir2,.smaxb2, lr[iH21);

directions computations for min & max speedsN _

if (v3dis2tjdmax3-11[31 )= P1/2)
Ir[ilt9J = maxsp~ed;

if «i ) 1) && (pole[il == pole[i-ll) && (jsmaxbl[Ol == jsmaxbl[ll)
&& (jsmaxb2[01 == jsmaxb2(11)

ivar[21=1;
ival[Ol = jsmaxb2[11; ival[ll = 10; ival[2l = II; ival[31 1;
val[Ol = 359.0; val[ll = v2dir2[jsmaxb2tll-21[01 1 FPlj
val[21 = v2dir2[jsmaxb2tlll[01 1 FPI; val[31 = 0.1;
ivar [ 01= 1; ivar [l 1 = 1;
jsmaxb3 = disdir (confin, «pole[il == 0) ? tr : optr), v2dir2, smaxb2,

ival, val, ivar, lr[iH01, lr[iHll, v3dir2, smaxb3, IrtiJ(21);

Ir[ iH71 = fnisos (dmin3[l1*FPI ,tr(21) 1 FPI * 10000.190. * ri;
Irtil[91 = fnisos (dmax3tll*FPI,trt21) 1 FPI * 10000./90. * ri;
lrtil[121 fnisos (v3dirl[jsmaxa3-llt31,trt21) 1 FPI * 10000./90. * ri;
Irti}tl41 = fnisos (v3dir2tjsmaxb3-ll[31,tr[21) 1 FPl * 10000./90. * ri;

if «i ) 1) && (pole[il == pole[i-ll) && (jsmaxbl[Ol == jsmaxbl[ll»
ivar[21 = 1;

ival[Ol = jsmaxbl[ll; ival[ll = 36; ival[21 = 1; ival[31 = 0;
val[Ol = 350.0; val[ll = smaxbl[Ol - 10.0; valt21 = smaxbl[Ol + 10.0;
vaH31 = 1.0;
ivar[Ol = 1;
j smaxb2[ 11 =

translation of dist. in dlg into speeds in the chosen unit__________________________N ----

corrections of max speed when closl to 90 dlg distance
from pole of rotation (because of 111 ipse error)

-----------------------------------.---~---------------

val[21 = v2dirl[jsmaxa2[lll[01 1 FPI; valr31 = 0.1;
ivarrOl 1; ivarrll = 1;
jsmaxa3 = disdir (confin, «pole[il == 0) ? tr : optr), v2dirl, Wlaxa2,

ival, val, ivar, Ir[ i HOl ,lr[ iHll, v3dirl, smaxa3, lr[ i H2J);

ivar[11 = 1;
disdir (confin, «pole[ i 1 == 0) ? tr : optr) ,vi, maxal,
ival, val, Ivar, IrtiHOl, lrtiJ[ll, v2dirl, 5I1Iaxa2, Ir[iH2]);

max distanci (ell ipse border points 1 deg apart)
------------------------------------------------

if «i ) 1) && (poletil == poll[i-ll) && (jsmaxaltOl == jsmaxaltll»
ivart21 = 1;

ival[Ol =jsmaxaHll; ivaHll = 36; ivaH21 = 1; ivaH31 = 0;
valtOl = 350.0; val[11 = smaxaltOl - 10.0; val[21 = smaxaltOl + 10.0;
vaH31 = 1.0;
ivar[Ol = 1;
jSlllaxa2t 11 =

if «i ) 1) && (poll[il == poleti-Il) && (jdmaxl[Ol == jdmaxl[ll)
&& (jdmax2tOl == jdmax2tll»

ivar[21=1;
ival[Ol = jdmax2[11; ival[ll = 10; ivalt21 = Il; ivalt3J 1;
valtOl.= 359.0; valtll = v2dis2[jdmax2[ll-21tOl 1 FPI'
valt21 = v2dis2tjdmax2tl11[01 1 FPI; valt31 = 0.1' '
ivartOl = 1; ivar[ll = 0; ,
jdmax3 = ~is~ir (con~in, «pole[il == 0) ? tr : optr), V2dis2, dmax2,

Ival, val, Ivar, lr[IJ[Ol, lr[iH1J, v3dis2, dmax3, lr[iJ(21);

if «i ) 1) && (pole[il == pole[i-ll) && (jdminlrOl == jdminl[ll)
&& (jdmin2[Ol == jdmin2UJ))

ivar[2l = 1;
ivaHOl = jdmin2Ul; ivaHll = 10; ivaH21 = 11; ivaH3l 1;
val[Ol = 359.0; valtll = v2disltjdmin2tl1-21tOl 1 FPI'
valt21 = v2disltjdmin2tllltOl 1 FPI; valt31 = 0.1' '
ivartOl = -1; ivartll = 0; ,
jdmin3 = disdir (con~in, «polet il == 0) ? tr : optr), v2disl, dmin2,

Ival, val, Ivar, lrtiH01, IrtiHll, v3disl, dmin3, lr[iJ(21);

if «i ) 1) && (pole[il == poll[i-Il) && (jdmaxl[Ol == jdmaxl[ll»
ivar[21 = 1;

ivaltOl = jdmaxl[ll; ival[ll = 36; ival[21 = 1; ivalt31 = 0;
val[Ul = 350.0; val[ll = dmaxl[Ol - 10.0; valt21 = dmaxl[Ol + 10.0;
val[31 = 1.0; ,
ivar[Ol = 1; ivar[ll = 0;
jdmax2[11 = disdir (confin, «pole[il == O)? tr: optr), vi, dmaxl,

ival, val, ivar, lr[iH01, Ir[iHI1, v2dis2, dmax2, Ir[iH21);

1* lst max angle (ellipse border points 0.1 dlg apart)
/* ---------------------------------------------------

if «i ) 1) && (poleri] == poll[i~I]) && (jsmaxal[O] == Jsmaxal[I])
&& (jsmaxa2tO] == jsmaxa2tl]»

ivart2] -1;
ival[O] = jsmaxa2tl]; ivaltl] = 10; ivalt2] = Il; ivalt3] = 1;
valtO] - 359.0; val[l] - v2dirltjsmaxa2tl]-2]tO] 1 FPI;

Ir[i][Sl = direc (v3disl[jdmin3-1][ll, v3disltjdmin3-1][2],
lr[i][O], lrti]tl], v3disl[jdmin3-1][3]);

Ir[iHIOl = direc (v3dis2[jdmax3-1J[ll, v3dis2[jdmax3-IH2],
Irti][O], Ir[i][ll, v3dis2[jdmax3~I]t3]);

Ir[ i ][Sl 1= FPI;
Ir[i]tl0] 1= FPI;



lr[il[lll = direc

1r[ i J[ 131 di rec

(~3dirl[jsmaxa3-ll[ll, v3dirl[jsmaxa3-1][2 l

4p[+HOJ, lr[iHI1, v3dlrl[jsrr.axa3-!H3;
(v3dir2[jsmaxb3-ll[IJ, v3dir2[jsmaxb3-IJ[2 ,

1r[ iH01, lr[ iHIJ! v3dir2[jsmaxb3-IH3J

/*
/*

PRINTING PART */

*1

1r [ i H Il J /= FP 1 j

lr[iHl31 /= FPI;

if (sign(lr[i H61-1r[ iHIIJ) == sign(}r[ iH61-1rf iHI3J»
( /* max values on same side of mean */

if (fabs(fabs(lr[iJ[6J-1r[iJ[111) - ~3dirl[jsmaxa3-ll[4J/FPI) < 0.01)
{

fp = fopen('PRN',·w');
fprintf (fp,'%cn %cL009 %c!'n', ESC, ESC, ESC)j

do { printf ("n'nPRINTER READY·(Y/N) ; %c', BEEP)j
whi1e ( (ans = getchar(» == "n')

continue,
while «ans!= 'Y') && (ans!= 'y'»j

*/
*/

Preparing the printer/*
/*

correcting min and max directions if on the same side
of mean

/*
/*
/*

- 1r[ i ][131 < 0)
180. ;

- 1r[iHIIl < 0)
180. ;

J
else

{

na = (44 - strlen(&name[a-I][O]) ) / 2;
for (n~Oj nb<na; nb++)

fprintf (fp,' ');
fprintf (fp,'%cXPLATE COUPLE: %s'n', ESC, &name[a-ll[Ol);
fprintf (fp,'%c~/'c"%cLOI3 'n'n'n'n', ESC, ESC, ESC)j
fprintf (fp,'Confidenceinterval is %s. 'n', &ci[confin-IJ[Ol)j
fprintf (fp,~%cq %cLOI3 'n'n', ESC, ESC);

*/
*/

Printing the title and the subtitle/*
/*

180. ;

180. ;

if (lr[iH61
1r[ i H 13J

else
1r[iH131 +=

if (}r[i][61
1r[iH1I1

else
1r[iHIIl +=

/*
/*

putting the min direction in col Il and the max in col 13_NNNN __N _

/*
/*

Printing the column headings */
*/

jdminUOl = jdminUI1;
jdmin2[OJ jdmin2[1];
jdmaxl[Ol = jdmaxl[ll;
jdmax2[0] jdmax2[ll;
jsmaxal[O] = jsmaxal[I];
jsmaxa2[0] = jsmaxa2[ll;
jsmaxbl[Ol = jsmaxbl[I];
jsmaxb2[01 = jsmaxb2[1]1

if (lr[il[IIJ ) lr[il[13])
(

temp = lr[i][111;
1r[i][lll = lr[il[13];
lr[il[13] = temp;
temp = 1r[ i ][141;
lr[iHl41 1r[iHI21;
lr[il[121 = temp;

for (i=O; i(nl; i++).
{

fprintf (fp,'%7.3f %8.3f %6.2f %5.0f %5.0f', l[i][Ol, l[i][ll,
1r[iH21/FPI,. lr'[i][3], lr[i](41);

for (j=5; j<15; j++)

lat of the point; 2 : long of the pointj 3 : distance to the poh
distance from the first point; 5 ; distance from the preceding pnt.
speed of motion j 7 : direction of motion;
min speed within conf.interva1 ; 9 : its usociated direction

max speed within conf. interval 1 Il : its associated direction
min direction within conf. inter. ; 13 its issociated speed
max direction within conf. inter. ; 15 : its. associahd speed */

Printing the data and results */

----------------------------- */

/*
/*

/* 1
* 4
* 6
* 8
* 10

* 12
* 14

fprintf ({p,' LAT LONG DPOLE DIST DEACH SPEED DIR SPDNN');
fprintf (fp,' VSPDMN SPOMX VSPDMX DIRMN SDIRMN DIRMX SDIRMX 'n');
fprintf (fp,· deg deg deg km km %5s deg %5s',

&spd[unit-I][OJ, &spd[unit-I][Ol)j
fprintf (fp,' deg %5s deg deg %5s deg %5s'n'n' ,

&spd[un i t-I ][01, &spdIun i t-I ][0], &spd[un i t-I ](01);

*1
*/

putting the resulh aside to be compared with nextloop
-------------------------------------------------------

/*
/*



for (i=O; i (n 1; i++)
if ( 1r[il[91 == 0.0)

{

fprintf (fp,'\n%cE\n', ESC);
fprintf (fp,'\nThe zeros in columns 8 through 15 mean that the ');
fprintf (fp,'point is inside the pole of\nrotation errl?r ell ipse.\n');

fprintf (fp,' %6.2f', lr[i][j]);
fprintf (fp,'\n');

Looking for the existence of a point within the error el1 ipse

==-- =----=*/
*i

*/
*/

Arc-cosine of angles with test' on the value of the cosine

if ( (x ( 1.0) && (x ) -1.0)
returnvalue = acos (x);

el se
{

/ ....================

if (x )= 1.0)
returnvalue = 0.0;

else
if (x (= -1.0)

returnvalue PI;

/*
/*
/*

double fnacos (double x)
{

double returnvalue;

/* end the test on existence of a point inside ellipse */

printing explanations if the maximum speed is zeroNN _

break;

/*
/*

/*
/*

fprintf (fp,'\n'); return (returnvalue);

fprintf (fp,' LAT LONG DPOLE DIST DEACH SPEED DIR SPDMN');
fprintf (fp,' VSP~ SPDNX VSPDNX DIRI'f.I SDIRI'f.I DIRMX SDIRMX\n');
fprintf (fp,' deg deg deg km km :l.5s deg :l.5s' ,

&spd[unit-ll[OI, &spd[unit-ll[OI);
fprintf (fp,' deg :l.5s deg deg :l.5s deg :l.5s\n' ,

&spd[un i t-I HOl, &spd[unit-ll[OI, &spd[unit-lJ[OI);

return (returnvalue);

====================-*/
*/
lt/
lt/

if (x )= 1.0)
. returnvalue = PI/2;

el se
jf (x (= -1.0)

returnvalue -PI/2;

if ( (x (,1.0) && (x ) -1.0)
returnvalue = asin(x);

el se
{

double fnasin (double x)
{

double returnvaluej

/*=======
/*
/* Arc-sine of œ~gles with test on the value of the sine
/* -----------------------------------------------------

*/
*/

fprintf (fp,':l.7.3f :l.8.3f :l.6.3f :l.5.0f :l.5.0f', l[il[OI, l[iJ[II,
lr[iH21/FPI, lr[iH3J, lr[iH4J);

for (j=5j j(15; j++)
fprintf (fp,' %7.4f', lr[il[jl);

fprintf (fp,'\n');

/* Writing the data and the results into a file
/* --------------------------------------------

fprintf (fp,'PLATE COUPLE: %s\n', &name[a-ll[OI);
fprintf (fp,'Confidence interval is %s.\n', &ci[confin-IHOJ);

fp = fopen (fnamou,'w');

for (i=O; j(nl; i++)
{

-----------------------------------------~-------------

double fndis (double x, double Y, double z, double w)

Distance between two points on the Earth (in radians)
X = lat of point l, Y = long of point l,
Z = lat of point 2, W= long of point 2
with X, Y, Z & W in radians

fclose (fp);

/****************************************************************************/
/* */
/* DEFINITION OF FUNCTIONS : SPHERICAL TRIGONttlETRY */
/* */
/****************************************************************************/

/*'*====================-=-==-
/*
/*
/*
/*
/*
/*

==*/
lt/
lt/
*/
*/
*/
*/



*/

-=======-========*/
V
*1
*1
*1

rotation pole
data point
point and the rotation pole

RLONG : lat & long of the
PLONG 1 lat & long of the
distance between the data
direct ion

Computation of the direction of plate motion at one data point
given the rotation pole

RLAT &
PLAT &
ROIS
RDIR 1

SUBROUTlNES
1*
1*
1*
1* *1
1****************************************************************************/

*/
*/ 1*-
*1 1*
*1 1**1 1*

1*

1*
1*
1*
1*

Half length (in radians) of the side facing angle Y in an
isosceles triangle with other sides of equal length X
(X & Y are in radians)

.,

return ( fnasin (sin(fabs(x» * sin(fabs(y») );

/*====- ==========*/

double fnisos (double x, double y)
(

1*'*============================*1
1* *1
1* For any triangle, value (in radians) of the angle facing the */
/* side with length X, the other side being of lengths Y and Z */
/* (X, Y& Z are given in radians) *1
1* ------------------------------------------------------------ *1

double direc (double rlat, double rlong, double plat, double plong, double rdis)
{

double ~dir, ak, akl, deltalong;

1* angle made by the 3 points: rotation pole - point - North pole *1
/* ~~~~-~~~~~~~~~~~~~-~~~~~~~~-~~~~~~-~~~--~~~~~---~~~-------~----*1

doubfe fndir (double x, double y, doublez)
(

akl fndir (PI/2~fabs(rlat), rdis, PI/2-sign(rlat)*plat);

return ( fnacos «cos(fabs(x»-cos(fabs(y)*cos(fabs(z») 1
(sin(fabs(y»*sin(fabs(z»» ); /*

1*
to have the direction of plate motion from 0 to Pl
--------------------------------------------------

/*,============================""*1
1* */
/* For any triangle, length (in radians) of the side facing angle Z, */
/* with other sides of lengths X and Y (X, Y & Z in radians) *1
/* ----------------------------------------------------------------- *1

double fnside (double x, double y, double z)
(

return (fnacos (cos(fabs(x»*cos(fabs(y» +
sin(fabs(x»*sin(fabs(y»*cos(fabs(z») );

deltalong = rlong-plong;
if (fabs(deltalong) ) Pl)

deltalong =-(deltalong - sign(deltalong)*PI);

if (akl <= PI/2)
{

if (deltalong*rlat )= 0)
rdir aki + PI/2;

else
rdir = PI/2 - akl;

)

el se
(

1*'*-===0=....=========....=================*/
/* */
1* Distance ellipse center-ellipse border as a function of the angle */
1* Y, axis 1 length X, axis 2 length Z (X, Y & Z are in radians) */
1* ----------------------------------------------------------------- *1

double fnel ip (double x, double y, double z)
(

if (deltalong*rlat )= 0)
rdir = akl - PI/2;

el se
rdir PI - (akl - PI/2);

return (rdir);
1* direc *1

return (x * zl sqrt (z*z*sin(y)*sin(y)+x*x*cos(y)*cos(y» );

/****************************************************************************1

/*'*==....======.....=====================*/
/* */
/* Computation of the position (lat & long) of one point on the */
1* ellipse border given the angle from an origin axis on the ellipse */

/* ----------------------------------------------------------------- */



/ll the origin axilS ilS the firlSt main ax i lS of the ell ipse from N */ /ll VAUOl 350 (i ~aH3l=0) or 359 ( ivaH3J=1) *//ll tOlNard E -!Iô' /ll VAU Il value of minimum a~le of jnter~al to lSe ar~h irdo */
/ll the angl e IS gi~en clocKwise from the ax 1S */ /* VAL[2J ~alue of maximum angle of ,nter"a1 to sea,..-c:h ;nto */
/ll SI : angle li! /ll VAU3J angl e between individual point! on e11 i plSe oc!"o:::!er- (1 01' .1) *!/ll POS : lat ole long of the point on the el1 iplSe boraer, and dilShnce li! /* IVARCOJ : -1 = search for a minimum, 1 = search for a max imum *!
/* fram center to bordel' *1 1* IVAIHIJ : o = search for distance, 1 = lSearch for an angle *1
/* TR : pal'ameter table of nearest ell ipse */ /* IVARC2J : o = complete compu ta t ions, 1 = partial computations *1
/ll CONFIN : confidence inhr~al : 1 for 70Y., 2 for 95Y. */ /* ClI-lFIN : conf idence inhr~al : 1 for 70Y., 2 for 95"/. */

~oid posit (double si, int confin, double tr[], double pos[])
(

int disdir (confin, tr, tabl, ntrl, i~al, val, i~ar, plat, plong, tab2, ntr2, meandis)

double ang, delta;

length of the radius of the ell ipse for the given angle_N N_~_N_N _

int conf in, ivaHl, ivarCJ;
double trCJ, tablClC6l, extrlCJ, valCl, plat, plong, tab2CJC6J, extr2CJ, meandis;

posC2J = fnel ip (confinlltrC5l, si, confinlltrC4l) j
int js, jj;
double sjl, tabl[3J;

latitude of the point on the ellipse border
~------------------------------------------

fi 11 ing up some of the ce 11 s of the output table
------------------------------------------------

if (trCOJ ( 0.0)
ang = trC3l - Pl;

else
ang = trC3J;

posCOl sign (trCOl) * (PI/2 - fnside (posC2J,PI/2-fabs(trCOl),fablS(si+ang»)j

if (i~arC2l == 0)
(

tab2(l 0H 01
tab2CIOHIl =
tab2(lOH2l
tab2C IOH5J

extrltOl li FPI;
tabl[ivalC01-11Ci~aIC3Jl;

tablt ival COJ-IH l+ival C3lJ;
tabICivaICOl-IlC5l;

longitude of the point on the ell ipse border
-------------------------------------------- if (extrlCOJ == 0.0)

(

tab2COHOJ
tab2COHIl =
tab2COH21
tab2tOH51 =

val COl li FPI;
tablt iva 1C1J-1 J[ iva1C3ll ;
tablt ivaHIJ-IHI+·ival C3ll;
tabICivaltll-1lC5l;

vaHIl li FPI;
tabl[i~alCOl-2JCivalC31J;

tabICj~altOl-2Jtl+i~aIC3JJ;

tabltivaltOl-2JC5l;

= 0.0;
tablCj~alt21-ll[i~alC3lJ;

tabltivalC2l-IJCI+i~alt3JJ;

tabltivalt2l-IJC5l;

~al[21 * FPI;
• tablti~alCOJJtivalC3Jl;

tabICivaltOJ1Cl+i~alC3JJ;

tablti~altOllt5J;

tab2t 20 H 01
tab2t 20 H Il
tab2t20H2J
tab2t20H5J =

hb2t20HOl
tab2C20H Il
t&b2t20H2l
tab2t20H5J =

if (extrHOl
(

)

el se
(

tab2COHOl
hb2COH Il
tab2COH2J
1ab2COH5J

)

el se
(

delta = fndir (posC2J,PI/2-fabs(trCOl),PI/2-fabs(posCOJ»;
if ( fmod <trC3J+si ,2*PIl (= Pl )

posCll = trCIl + delta;
else

posCll trCIl - delta;

/ll posi t ll/

JJ : variable l'eturned
TR ; parameter table of nearest ellipse
PLAT ole PLlI-lG 1 point latitude and longitude
TABI ole EXTRI ; r.sultlS of pr.ceding pass
TAB2 8< EXTR2 1 l'nul ts of presen.t pass
MEANDIS distanc. point-c.nt.r of ell ips.
IVALCOl lin. number of angle with b.st ~alu. from pl'.c.ding pass
IVAUIJ 1ine number of maximum angle of interval to COPy if

ivalCOl gives a ~alu. of 0 degr••
IVAU21 1ine number of mini.- angle of interval to COPy if

jualtOl gi~es a val~ of YALtOJ
IVAU3J ; pass number (0 for 1 deg inttr~al, 1 for 0 .• 1 deg inttr~al

/·~ll========='-========="" __===_"'===*/
/ll 1I/

/ll Computation of min or max distance or max angle for points 1I/
/ll on a given portion of ellipse border to data points 1I/

/ll ---------------------------------------------------------- 1I/



position of the other points on the el1 i~se border_MNM _

sjl = tab2[Ol[Ol;

for (js=l; js<10; js++)
(

tab2[js][Ol • fmod (sjl+js*ual[3l*FPI, 2*PI>;
posit (tab2tjsl[Ol,confin,tr,tabl);
tab2tjsltll tabltOl;
tab2tjs]t2] tabltllj
tab2tjs]tSl = tablt2l;

if «sjI/FPI> ... ualrO])
sjl = -ualt3l * 10 * FPlj

for (js=l1; js(20j js++)
(

tab2tjsltO] = fmod (sjl+js*ualt3l*FPI,2*PI)j
posit (tab2tjSHOl,confin,tr,tabl)j
tab2tjsltll tabltOlj
tab2tjslt2l tabltll;
tab2tjsltSI = tablt2l;

cc~putjng distance between points on ellipse and data points
------------------------------------------------------------

for (js=O; js<21j js++)
tab2tjslt3] = fndis (plat,plong,tab2tjsl[ll,tab2tjsl[2l)j

test on distance us. direction computation

if (iuartll != 0)
{

for (j1=0; js<21 j js++)
tab2tjllt4] = fndlr (tab2tjl]tS],meandis,tab2tjs][3]);

s.arch for min (Dr max) distance (Dr dir.ction)

extr2tO] • tab2tO]tO];
extr2tl] = tab2tO]t3+iuartl]];
jj =Oj
for (js=lj js(21; js++)

(

if «tab2tjl]t3+i~6r[I]]*iuartO])) .xtr2tl]*iuartO])
(

extr2tOl = tab2tjs]tOI;
extr2tl] = tab2[js]t3+iuartl]];
jj • js;

)

extr2[~l = extr2[Ol / FP!;
extr2[IJ • ~xtr2[ll / FPI;
ivar[2l =0;

return (jj + 1);

1*'*================================*1
1* *1
1* CLEARSCREEN (VOID) : ANSI sequence ESC [2J *1
1* ------------------------------------------ *1

uoid clearscreen (uoid)
(

printf ("Xct2J",ESC)j

1".==============================*1
n W
1* LOCATE (ROW,COLUMN) : ANSI sequence ESC [ row j column H *1
1* -------------------------------------------------------- *1

uoid locate (int row, int co1umn)
(

printf ("XctXdjXdH",ESC,row,column:;



c•
PROGRA~1 PLATES

This program computes the mean speed and direction of plate motion, Hie
lower and upper values (confidence inter\.'als : 7013r 95:;' of sJ:'eed (with the
corresponding direction) and direction (with the corresponding speed), usin;
Model RM2 (Minster & Jordan, 1978).

The data must be located in a separate file having at the beginning, on the
first lin" the number of points ln ~~3d format <up to 300 points are al1owed).
Then there are the 1a t i tude and long i tude of each po in tin deci m~.l degrees
(format: %6.3f %7.3f) : 3 points per 1 ine.

00 you want to use an .old data file (1)
or to crea te a new one (2)

Nameof your old data file: FMATPNT.DAT

* READING THE DATA

*COMPUTING THE MAIN RESULTS

*
ERROR ELLIPSE COMPUTATIONS

*ERROR ELLIPSE COMPUTATIONS

*ERROR ELLIPSE COMPUTATIONS

Point No.

Point No. 2

Point No. 29

*
1
3
~

7
9

Il
13
15
17
19
21
23
25
27

LIST OF THE PLATE COUPLES

North America - Pacifie:
Nazca - Pacific
JndLA - Pac i fic
Cocos - North America
Eurasia - North America
Cocos - Caribbean
Cocos - Nazca
Caribbean - South America
Africa - South America
India -Africa
Africa - Eurasia
Arabi. - Eurasia
Nazca - Antarctica
India - Antarctica

2
4
6
8

10
12
14
16
18
20
22
24
26

COCO:- - Pè-C; f c
Eur~si~ - Pac fiC

Anta~-~~jc~ - ~c~~ic

Africa - North Amer;c:a
Nor th Amer; ca. - ClI.r' bbean
Nazca - Caribbean
North Ame~ica - South Am~rica

Nazca - South America
Antarctica - South America
Arabi. - Afr i ca
India - Eurasia
India - Arabla
Afric:a - Antarctica

*.
ERROR ELLIPSE COMPUTATIONS

PRINTER REAOY (Y/N) : y

Poi nt No. 30

Give the number of the plate couple YOU have chosen : 7

What confidence interval do YOU want : 70% (1) or 95% (2) 1-

00 you want the ,resul ts in cm/yr (1) or km/my (2) : 1

Name of the file to put data + results : FMATPNTl.DAT



0 PLATE COUPLE Cocos FICHIER DE DONNEES : c'1ATPi'.fT! •l'RN- North America

PLAiE COUPLE : Coco~ - North l'mer i ca
Confidence inter"a! is 70%.

LAT LONG OPOLE O!ST DEACH SPEEO DIR SPt'ffi 'JSPtffi SPr«X \)SPrf'tX DIRttI SDIIffi Dlliffi SD!!!!'!X
Confidence intli'rva,l is 70:~ • deg deg deg km km cm/yr deg cmlrr ceg cmlyr cleg deg Cm!yr deg calrr

18.678 -104.963 18.539 0 0 5;2598 39.9337 4.7726 41.2825 5.7442 38.7474 36.5726 5.4057 43.5294 5.0519
18.373 -104.555 19.031 55 55 5.394440.0197 4.9084 41.3264 5.8774 38.8643 36.7413 5.5399 43.5200 5.1891

LAT LIHl DPOlE D1ST llEACH SPEED DIR SPIHl VSPIX'tl SPIltlX VSPllHX DIlttI 50IlttI DIRMX SDIF.MX 17.767 -103.733 20.019 165 110 5.6633 40.1628 5.1798 41.3997 6.143439.0586 37.0389 5.8087 43.4855 5.~11

deg deg deg kil kil CIlIyr d.g CIIIyr d.g CIIIIyr deg deg cmlyr deg cm!yr 17.372 -102.778 20.971 273 110 5.9206 39.6980 5.4384 40.8200 6.3990 38. ô85ô 36.7275 ô.0606 42.8422 5.n6!
16.965 -101.89221.883 376 104 6. 1658 39.3860 5.685240.4319 6.6419 38.4503 36.5457 6.3013 42.3803 5.9775

18.678 -104.963 18.54 0 0 5.26 39.93 4.77 41.28 5.74 38.75 36.57 5.41 43.53 5.05 16.645 -101.195 22.602 458 82 6.357939.1605 5.878840.1405 6.8323 38.2700 36.4147 6.4905 42.0467 6.1743
18.373 -104.555 19.03 55 55 5.39 40.02 4.91 41.33 5.88 38.86 36.74 5.54 43.52 5.19 16.340 -100.167 23.561 571 115 6.6126 38.5584 6.135! 39.4506 7.084937.755535.9371 6.7374 41.3016 6.4381
17.767 -103.733 20.02 165 110 5.66 40.16 5.18 41.40 6.14 39.06 37.04 5.81 43.49 5.46 16.038 -99.358 24.358 663 93 6.8228 38.2307 6.3471 39.0606 7.2929 37.4790 35.7007 6.9430 40.8704 6.6M1
17.312 -102.778 20.97 273 110 5.92 39.70 5.44 40.82 6.40 38.69 36.73 ô.06 42.84 5.73 15.773 -98.655 25.053 743 81 7.0053 37.9698 6.53!3 38.7448 7.4733 37.2567 35;5139 7.121340.5260 6.8420
16.965 -101.892 21.88 376 104 6.17 39.39 5.69 40.43 6.64 38.45 a6.55 6.30 42.38 5.98 15.495 -97.793 25.880 839 97 7.2207 37.5956 6.7488 38.3176 7.686336.940835.2235 7.3311 40.0572 7.0639
16.645 -101.195 22.60 458 82 6.36 39.16 5.88 40.14 6.83 38.27 36.41 6.49 42.05 6.17 15.293 -97.230 26.433 904 64 7.3642 37.3986 6.8939 38.0840 7.8279 36.7676 35.0784" 7.471339.8021 7.2118
16.340 -100.167 23.56 571 115 6.61 38.56 6.14 39.45 7.08 37.76 35.94 6.74 41.30 6.44 15.218 -95.813 27.572 1045 152 7.6572 36.2806 7.189336.8534 8.1180 35.7536 34.0731 7.7496 38.5552 7.5209
1ô.038 -P9.358 24.36 663 93 6.82 38.23 6.35 39.06 7.29 37.48 35.70 6.94 40.87 6.65 15.007 -95.333 28.O?1 1102 57 7.784536.2091 7.318436.7631 8.2434 35.6977 34.0401 7.8748 38.4414 7.6512
15.773 -98.655 25.05 743 81 7.01 37.97 6.53 38.74 7.47 37.26 35.51 7.12 40.53 6.84 14.702 -94.843 28.633 1164 63 7.927436.2717 7.4635 36.8099 8.3838 35.7734 34.1422 8.0169 38.4615 7.7955
15.495 -97.793 25.88 839 97 7.22 37.60 6.75 38.32 7.69 36.94 35.22 7.33 40.06 7.06 14.168 -93.995 29.611 1271 109 8.1741 36.3820 7.714336.9019 8.6261 35.9048 34.3174 8.2626 38.5024 8.0455
15.293 -97.230 26.43 904 64 7.36 37.40 6.89 38.08 7.83 36.77 35.08 7.47 39.80 7.21 13.817 -93.317 30.349 1354 83 8.3586 36.3596 7.9019 36.8528 8.8074 35.8989 34.3426 8.4448 38.4285 8.2332
15.218 -95.813 27.57 1045 152 7.66 36.28 7.19 36.85 8.12 35.75 34.07 7.75 38.56 7.52 13.483 -92.667 31.056 1433 79 8.5341 36.3356 8.0803 36.8111 8.9797 35.8958 34.3620 8.6185 38.3577 8.4118
15.007 -95.333 28.07 1102 57 7.78 36.21 7.32 36.76 8.24 35.70 34.04 7.87 38.44 7.65 12.812 -91.240 32.573 1605 171 8.9064 36.2070 8.4592 36.6407 9.3449 35.8029 34.3208 8.9857 38.1348 8.7915
14.702 -94.843 28.63 1164 63 7.93 36.27 7.46 36.81 8.38 35.77 34.14 8.02 38.46 7.80 12.505 -90.542 33.304 1688 83 9.0835 36.1222 8.6396 36.5358 9.5186 35.7356 34.2753 9.1600 38.0077 8.9124
14.168 -93.995 29.61 1271 109 8.17 36.38 7.71 36.90 8.63 35.90 34.32 8.26 38.50 8.05 12.167 -89.583 34.260 1798 111 9.3131 35.91~- <.8734 36.29!4 9.7436 35.5560 34.1153 9.3851 37.7436 9.2081
13.81? -93.317 30.35 1354 83 8.36 36.36 7.90 36.85 8.81 35.90 34.34 8.44 38.43 8.23 Il.777 -88.647 35.231 1908 III 9.5434 35~7H 5.108336.1477 9.9689 35.4559 34.0385 9.611537.5706 9.4433
13.483 -92.667 31.06 1433 79 8.53 36.34 8.08 36.81 8.98 35.90 34.36 8.62 38.36 8.41 11.555 -88.167 35.742 1966 58 9.6636 35. 75:;2 9.2310 36.0979 10.0865 35.4273 34.0258 9.7301 37.5104 9.5658
12.812 -91.240 32.57 1605 171 8.91 36.21 8.46 36.64 9.34 35.80 34.32 8.99 38.13 8.79 10.833 -87.218 36.920 2094 131 9.9374 35.9912 9.511336.3294 10.3538 35.6754 34.3103 10.0043 37.7000 9.8413
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8.355 -83.868 41.05 2547 70 10.86 36.60 10.46 36.91 11.26 36.31 35.06 10.93 38.16 10.77
8.178 -83.377 41.54 2604 57 10.97 36.50 10.57 36.80 11.36 36.22 34.98 Il.03 38.05 10.88
7.833 -B2.m 42.06 2660 57 11.08 36.61 10.68 36.91 11.47 36.33 35.10 11.15 38.14 11.00
7.317 -82.833 42.49 2703 60 11.17 36.98 10.78 37.30 11.56 36.69 35.49 11.24 38.51 11.09



CONVERSIONS D"ECHELLES FRACTICN"oIAIRES
=

EN POUCES-PAR-DEGRE DE LONGITUDE
=

ET 1NVERSEHENT
L

A - Listing du programme 'SCALE~

==

B - Copi' d~"cran d~un premier exemple do'ex"cution du programme 'SCALE~

C - Sortie sur traceur du r"sultat de cette premi~re ex"cution

D - Copie d~"cran d~un second exemple do'ex"cution du programme o'SCALE~

E - Sortie sur traceur du r"sultat de cette seconde ex"cution



3
A 10 REM z ~ ac••••••z.=-- =.=.=======

20 RE'"
30 RE'" PROGRA'" SCALE'
40 REM
50 REM JACQUELINE ROUHP, AUG. 1984
60 REM ============~========================================= ========
70 PAGE
80 INIT

.90 SET DEGREES
100 REM PRESENTATION OF THE PROGRAM
110 REJ1 •••----===-===========-=
1~ CHARS IZE 4
130 PRINT ' SCALE'
140 PRINT
150 PRINT
160 CHARSIZE 3
170 PRINT 'PROGRAM TO COMPUTE SCALE IN MERCATOR PROJECTION FROM'
180 PRINT 'INCHES PER DEGREE TO l/X AND FROM I/X TO INCH/DEG'
190 PRINT
200 PRINT 'ELLIPSOID • WGS 72'
210 PRINT 'ALL NUHBERS MUST BE >0'
220 PRINT
230 REM ----------------------------------------------~----------------
240 REM
250 REM QUESTIONS AND VERIFICATIONS
260 REM ==========••=====...=======
270 PRINT 'TITLE • "
280 INPUT TS
290 PRINT
300 REM
310 REM LATITUDES
320 REM ---------
330 PRINT 'BEGIN LATITUDE COO.HM) • "
340 INPUT A
350 C9.,A
360 CS='Y'
370 IF A.>O THEN 400
380 Gosue 1660
390 GOsue 470
400 AO=A- INTI A)
410 IF AO<0.6 THEN 440
420 GOsue 1700
430 GOsue 470
440 IF A<=SO THEN 490
450PRINT 'LATITUDE >= 90 DEGREES'
460 GOSUB 1620
470 IF BS=CS THEN 280
480 GO TO 1880
490 PRINT 'END LATITUDE CDD.MM) • "
500 INPUT Al
510 IF Al.,>O THEN 540
520 GOSUB 1660
530 GOSUB 610
540 A9=AI-INTCAl)
550 IF A9<O.6 THEN 5BO
560 GOSUB 1700
570 IOOSUB 610
580 IF Al<-9O THEN 630
590 PRINT 'LATITUDE >90 DEGREES'
600 GOSUB 1620

610 IF BS=CS THEN 490
620 GO TO 1880
630 IF A=Al THEN 850
640 PRINT 'INCREMENT ·CDD."'M) • "
650 INPUT A2
660 IF A2>0 THEN 680
670 A2=-A2
680 A5=A2-INTCA21
690 IF A5<0.6 THEN 720
700 GOSUB 1700
710 GOsue 790
7~0 B=CA-INTCA».100/60+INTCA)
730 Bl=CAl-INTCAl)I.100/60+INTCAI)
740 B2=CA2-INTCA2)1.100/60+INTCA2)
750 CO=ABSCBI-B)-B2
760 IF CO=>O THEN 810
770 PRINT 'INCREMENT> LATITUDE DIFFERENCE'
780 GOsue 1620
790 IF BS=CS THE~ 640
800 GO TO 18èO
810 PRINT
820 REM
830 REM SCALE
840 REM
850 PRINT 'SCALE • "
860 INPUT A3
870 PRINT 'TYPE OF SCALE ? CIN/DEG OR III • "
880 INPUT ES
890 IF A-Al=>O THEN 910
900 A2=-A2
910 PRINT'AT LATITUDE COO.MM) ? "
920 INPUT LI
930 Ll=INTCLl1+CLl-INTCLl1).1'00/60
940 RE'" -----------------~--~------------~---_--------------------------
950 REM
980 REM CdMPUTATION PART
970 REM ==.,=============
980 REM EQUATORIAL RADIUS = 6378.135 KM
990 REM LENGTH OF A DEGREE AT THE EQUATOR
1000 F3=0.g9333056822
lOlO F=6378.135.2.PI/360
1020 REM ONE INCH =2.54 CM, SO 1 INCH/DEGREE = 11 •
1030 F2=F.100000/2.54
1040 IF Ll.0 THEN 1070
1050 Sl.,A3/COSCATNCF3.TANCLl1)1
1060 GO TO 1080
1070 SI.A3
1080 IF ABSCA-AII>O THEN 1190
1090 REM
1100 REM ONE SCALE VALUE
1110 REM ---------------
1120 B=CA_INTCA».100/60+INTCA)
1130 X=F2.COSCATNCF3dANC'Bl) I/SI
1140 PRINT 'LAT COO.HM) = ',A,'SCALE = ''x
1150 GO TO 6860
1160 REM
1170 REM MORE THAN ONE SCALE VALUE
1180 REM -------------------------
1190 J.ABSCINTCCB-Bl+l.DE-5)/B2»+1
1200 DIM TlJ,8)



1210 La1
1220 REM ----------
1230 FOR B9=B TO B1 STEP B2
1240 TlL.7)=ll9
1250 X=F2.COSIATNlF3.TANIB9»)/S1
1260 TlL.8)=X
1270 TlL.11=INTCB9+1.0E-5)
12BOB8=CB9+1.0E-5-TCL.1».s0
1290 TlL.3)=INTlBS+1.0E-5)
1300 VS=l BS+1.0E-5-Tl L.3) 1.100
1310 IF VS-INTlVSl>0.5 THEN 1340
1320 TlL,41=INTlVS)
1330 GO TO 1350
1340 TlL.4)=INTlVS)+1
1350 VS=I89-TlL,1».1000
1360 IF VS-INTlVS»0.5 THEN 1390
1370 TCL,21=INTlVS)
13S0 GO TO 1400
1390 TlL,21=INTIVS)+1
1400 TlL.51=INTIXl
1410 V7=X-INTlX)
1420 IF E$='IN/DEG' THEN 1490
1430 IF V7<0.9995 THEN 1450
144~ TIL.51=TlL,51+1
1450 VS=V7.1000
1460 GO TO 1500
1470 IF V7<0.95 THEN 1420
1480 TlL.5)=TlL,51+1
1490 VS=V7.10
1500 IF VS-INTlVS»0.5 THEN 1530
1510 TlL.6)=INTlVS)
1520 GO TO 1540
1530 TlL,6)=INTlVS)+1
1540 L=L+1
1550 NEXT B9
1560 REM ------~--
1570 GO TO 1770
15S0 REM -------------------
1590 REM
1600 REM SUBROUTINES FOR ERRORS
1610 REM =========a=~======sc=
1620 PRINT 'TRY AGAIN lY/N)'
1630 INPUT B$
1640 RETURN
1650 REM ---------
1660 PRINT 'NUMBER < 0'
1670 GOSUB 1620
16S0 RETURN
1690 REM ------------.------
1700 PRINT '.MM>=.60'
1710 GOSUB 1620
1720 RETURN
1730 REM --------------------
1740 REM
1750 REM QUESTIONS FOR THE GRAPH
1760 REM ====s=z=======-as=z====
1770 PRINT 'SEGIN LAT loo.M1'Il .. ',C9,' END LAT 1DD.M1'I 1 a ',Al
17BO M-Tl1,7) MIN 89
1790 NaITl1,7) MAX 89)-82
lSoo PRINT 'TICKS AND LABELS EVERY , TIClCS ON LAT AXIS'

lS10 llPUT R9. V9
lS20 R=IR9-INTlR91).100/60+INTCR9)
lS30 V=IV9-INTlV9».100/SO+INTlV9)
1S40 PRINT 'NUMBER OF DECIMAL CHARACTERS TO PRINT THE LATITUDES , "
1850 INPUT V1
1860 PRINT
lS70 PRINT 'SCALE FROM ',Tl1.S),' TO 'IX
lS80 PRINT 'SMALLER SCALE, LARGER SCALE'
1890 INPUT O,P
1900 IF O<P THEN 1950
1910 PRINT 'LARGEA SCALE<SMALLEA SCALE'
1920 GOSUB 1620
1930 IF B$=C$ THEN 1B70
1940 GO TO 6860
1950 PRINT 'TICKS AND LABELS EVEAY , TICKS ON SCALE AXIS'
1960 INPUT S.O
1970 PAINT 'NUMBER OF DECIMAL CHARACTERS TO PRINT THE SCALE • "
19S0 INPUT V2
1990 MO..N-M
2000 PO..P-O
2010 REM ---------------------------------------------------------------
2020 REM
2030 REM PRINTING PART
2040 REM ========
2050 PAINT
2060 PRINT 'PLACE THE PEN AT THE LEFT END OF THE PLOTTER'
2070 GOSUB 6910
2OS0 Z4=0.35
2090 Z5=0.4
2100 Z9=270
2110 Z2---D
2120 GOSUB 6950
2130 REM
2140 REM PRINTING THE TITLE TVICE
2150 REM -----------------------_
2160 ZO=26.7
2170 ZS=T$
21S0 Z3..LENlZSl
2190 Z1=-11+Z3/2.Z4
2200 GOSUB' 6920
2210 GOSUB 6940
2220 Z1=-11.01+Z3/2.Z4
2230 GOSUB 6920
2240 GOSUB 6940
2250 REM
2260 REI1 NEW CHARACTERS AND PRINTING OF THE ORIGINAL SCALE
2270 REM -----------------------~-------------------------
2280 Z4=0.2S
2290 Z5=0.2
2300 GOSUB 6950
2310 YSooSTRIA3)
2320 IF ES='1/' THEN 2360
2330 XS.'SCALE ,'lY$
2340 X$~XSl' IN/OEG'
2350 GO TO 2390
2360 Z3aLENlZ$1
2370 YS..SEGIYS,2,Z3-1)
2380 XS='SCALE , 1/'lYS
2390 XS=XSl' AT'
2400 YS=STRlL11



FIRST PAGE OF ONE l.INE OF 3 PAGES

PRINTING THE TITL.E OF THE THREE COl.UI1NS

SETTING CHARACTER TYPE FOR THE TASl.E PRINTING

SEGINNING OF THE l.OOP TO DRAW ONE l.INE OF 3 PAGES

3010 GOSUB 6940
3020 ZO=ZO-0.6
3030 REI1
3040 REI1 PRINTING THE l.ATITUDE IN DEGREES' MINUTES
3050 REM -~----------------------------------------
3060 Z$=STRITCl..l»
3070 Z3=l.EN(Z$)
3080 ZI=-3-C2-Z3).Z4
3090 GOSUS 6920
3100 GOSUS 6940
3110 ZS=STRCTfl.;3»
3120 Z3=l.ENCZ$)
3130 Z1=-3-15-Z3).Z4
3140 GOSUS 6920
3150 GOSUS 6940
3160 Z$=·.·
3170 Z3=1
3180 Z1=-3-5.Z4
3190 GOSUS 6920
3200 GOSUS 6940
3210 Z$=STRITfl..4»
3220 Z3=l.ENCZS)
3230 IF Z3=3 THEN 3300
3240 IF Z3=2 THEN 3270
3250 Z$=·OO·
3260 GO ra 3310
3270 ZS=SEGIZS.2.1)
3280 ZS=·O·'Z$
3290 GO TO 3310
3300 ZS=SEGIZS.2.2)
3310 Z3=2
3320 ZI=-3-6.Z4
3330 GOSUB 6920
3340 GOSUB 6940
3350 REI1
3360 REI1 PRINTING THE DECIMAL. l.ATITUDE VAl.UE
3370 REI1 -----------------------------------
3380 ZS=STRfTCl..1»
3390 Z3=l.ENCZSI
3400 Z1=-3~(15-Z3).Z4

3410 GOSUS 6920
3420 GOSUB 6940
3430 ZS=·.·
3440 Z3=1
3450 Z1=-3-15.Z4
3460 GOSUS 6920
3470 GOSUB 6940
3480 Z$=STR(T(l..21)
3490 Z3=l.ENCZS)
3500 IF Z3=4 THEN 3610
3510 IF Z3=3 THEN 3580
3520 IF Z3=2 THEN 3550
3530 ZS=·OOO·
3540 GO TO 3620
3550 Z$=SEGIZS.2.1)
3560 Z$=·OO·'Z$
3570 GO ra 3620
3580 ZS=SEGIZS.2.2)
3590 ZS=·O·'ZS
3600.GO TO 3620

IN/DEG·DD.DOD

l.ATlTUOE

SETTING NEW ORIGIN

DRAWING THE FRAME

2410 XS-XS&YS
2420 XS=XS,· DEG.·
2430 ZO=23.7
2440 Z1=-3
2450 ZS=XS
2460 Z3=l.ENCZS)
2470 GDSUS 6920
24S0 GOSUB 6940
2490 Y9=-5
2500 REI1
~10 REI1
2520 REI1
2530 Z4=0.2
2540 Z5=0.2
2550 GOSUB 6950
2560 ZO=O
2570 Z1=0.
2580 GOSUB 6920
2590 REI1
2600 REI1
2610 REI1
2620 l.=1
2630 REI1 FIRST PAGE OF ONE l.INE OF 3 PAGES
2640 1=1
2650 REI1
2660 REI1
2670 REI1
2680 REI1
2690 REI1
2700 REI1
2710 GOSUS 6930
2720 REI1
2730 REI1
2740 REI1
2750 ZO=29.7
2760 Z2=1
2770 GOSUB 6920
2780 Z1=-21
2790 GOSUS 6920
2800 ZO=O
2810·GOSUB 6920
2820 Z1=0
2830 GOSUB 6920
2840 REI1
2850 REI1
2860 REI1
2870 Z2=0
2880 Z0=26.7+Y9
2S90 Z1=-3
2900 ZS=·l.ATITUOE
2910 Z3=l.ENIZSI
2920 GOSUB 6920
2930 GOSUB6940
2940 IF ES=·1/· THEN 2970
2950 ZS=·DD 1111.1111 00.000
2960 GO TO 2980
2970 ZS=·DD 1111.1111
2980 Z3=l.ENI ZS 1
2990 ZD=ZO-0.5
3000 GOSUS 6920



NEW PAGE

NEW LINE

THE TITLE

NEW OAIGIN

ORAWING THE FRAME

4210 REM
4220 REM TEST 1 L[NE OF 3 PAGES FULL-
4230 REM ---------------------------
4240 [F [>3 THEN 4310
4250 ZO=O
4260 Zl=-26
4270 GOSUB 6920
42BO ZI=O
4290 Y9=0
4300 GO TO 2710
4310 ZO=32 .
4~2O Zl=-52
4330 GOSUB 6920
4340 ZO=O
4350 Zl=O
4360 GO TO 2640

:~~~ =~~ ---------------------------------------------------------------
4390 REM ORAW[NG PART
4400 REM ============
4410 REM TEST. LINE OF3 PAGES FULL
4420 REM
4430 1=1+1
4440 IF 1>3 THEN 4570
4450 REM
44S0 REM
4470 REM
4480 ZO=O
4490 Zl=-26
4500 GOSUB 6920
4510 Zl=O
4520 GOSUB 6930
.530 GO TO 4690
4540 REM
4550 REM
4560 REM
4570 ZO=32
4580 Zl=-52
4590 GOSUB 6920
4600 REM
4610 REM
4620 REM
4630 ZO=O
4640 Zl=O

, 4650' GOSUB 6930
4660 REM
4670 REM
4680 REM
4690 ZO=29.7
4700 Z2=1
4710 GOSUB 6920
4720 ZI=-21
4730 GOSUB 6920
4740 ZO=O
4750 GOSUB 6920
4760 Zl=O
4770 GOSUB 6920
4780 Z2=0
.790 REM
4800 REI1

3610 ZSzSEGCZS.2.31
3620 13.3
3630 Zl=-3-16.Z4
3640 GOSUB 6920
3650 GOSUB 6940
3660 REM
3670 REM PRINTING THE SCALE VALUE
3680 REM ------------------------
3690 ZS=STRlTlL.511
3700 Z3=LENlZS)
3710 IF' ES='IN/OEG' THEN 3740
3720 Zl=-3-130-Z3).Z4
3730 GO TO 3750
3740 Zl=-3-(34-Z3).Z4
3750 GOSUB 6920
3760 GOSUB 6940
3770 ZS.,'.'
3780 Z3=1
3790 IF ES='INIOEG' THEN 3820
3800 Zl=-3-30.Z4
3810 GO TO 3830
3820 ZI=-3-34.Z4
3830 GOSUB 6920
3840 GOSUB 6940
3850 ZS=5TR(TCL.6)1
3860 Z3=LENC ZS 1
3870 IF ES='IN/OEG' THEN 4030
3880 IF Z3=4 THEN 3990
3890 IF Z3=3 THEN 3960
3900 IF Z3=2 THEN 3930
3910.ZS='OOO'
3920 GO TO 4000
3930 Z$=SEGlZS.2.11
3940 Z$='OO'&1$
3950 GO TO 4000
3960 ZS=SEG(ZS.2.2)
3970 Z$='O'&Z$
3980 GO TO 4000
3990 ZS=SEGCZS.2.31
4000 Z3=3
4010 ZI=-3-31.Z4
4020 GO TO 4090
4030 IF Z3=2 THEN 4060
4040 ZS='O'
4050 GO TO 4070
4060 ZS=SEGlZS.2.1)
4070 Z3=1
4080 ZI=-3-3~Z4

4090 GOSUB 6920
4100 GOSUB 6940
4110 L=L+I
4120 REM TEST 1 END OF THE TABLE
4130 REM
4140 IF L>J THEN 4390
4150 ZO=ZO-0.4
4160 REM TEST. PAGE FULL
4170 REM
4180 [F ZO<3 THEN 4200
4190 GO TO 3060
'200 [.1+1



4810 REM ---------
4820 REM SETTING CHARACTER TYPE FOR THE TITLE
4830 REM
4840 Z4=0.35
4850 Z5=0.4
4860 GOSUB 6950
4870 REM PRINTING THE TIT~E

4880 REM
4B90 ZO=26.7
4900 ZS=TS
4910 Z3=~EN(ZSl

4~20 ZI=-II+Z3/2.Z4
4930 GOSUB 6920
4940 GOSUB 6940
4950 ZI=-11.01+Z3/2.Z4
4960 GOSUB 6920
4970 GOSUB 6940
4980 REM CHARACTERS A~O PRINTING OF THE ORIGINA~ SCA~E

4990 REM
5000 Z4=0.25
5010 Z5=0.2
5020 GOSUB 6950
5030 YS=STRlA31
5040 IF ES='I/' THEN 5080
5050 XS='SCA~E ,'&YS
5060 XS=XS&' IN/OEG'
5070 GO TO 5110
5080 Z3=~EN(YS)

5090 YS=SEGCYS.2.Z3-1)
5100 XS='SCA~E. lr&yS
5110 XS=XS&' AT'
5120 YS=STRC~I)

5130 XS=X$&YS
5140 XS=XS&' OEG.'
5150Z0=23.7
5160 ZI=-3
5170 ZS=XS
5180 Z3=~EN(ZS)

5190 GOSUB6920
5200 GOSUB 6940
5210 REM GOING TO THE ORIGIN OF THE VERTICA~ AXIS
5220 REM
5230Z0=4
5240 ZI=-4
5250 GOSU8 6920
5260 REM SETTING CHARACTER SIZE
5270 REM
5280 Z4=0.2
5290 Z5=0.2
5300 GOSUB 6950
5310 REM VERTICA~ AXIS
5320 REM -------------
5330 REM SETTING THE PRINTING FORMAT OF NUMBERS
5340 REM
5350 Z7=V2
5360 IF Z7<>0 THEN 5380
5370 Z7=-1
5380 REM SETTING PARAMETERS
5390 REM
5400 ~=17.5

5410 GO=PO/S/~

5420 Jl=INTCPO/Sl
5430 Z115l=0/S
5440 REM ORAWING THE AXIS ANO TICK MARKS. AND PRINTING THE ~ABE~S

5450 REM
5460 FOR K=1 TO Jl+l
5470 ZO=4+(K-l)/GO
5480 Z2=1
5490 GOSUB 6920
5500 ZI=-4+0.2 .
5510 GOSUB 6920
5520 IF K-l-INTI CK-Il/Z( 15 ll.ZC 15 )<>0 THEN 5710
5530 Z8=0+CK-l).S
5540 Z8=INT(Z8l+INTC(Z8~INT(Z8».10tZ71/10tZ7

5550 Y8=Z8-INTlZ8)
5560 VS"STRlY8l
5570 X7=~EN(VSl

5580 IF X7=Z7+3 THEN 5660
5590 WS="
5600 FOR J2=1 TO Z7+3-X7
5610 WS=WU'O'
5620 NEXT J2
5630 ZS=STRIZ8l
5640 Zs=zuws
5650 GO TO 5670
5660 ZS=STRCZ8)
5670 ZI=ZI+0.2+1~EN(ZSl-0.5).Z4

5680 Z2=0
5690 GOSUB 6920
5700 GOSUB 6960
5710 ZI=-4
5720 GOSUB 6920
5730 NEXT K
5740 REM ORAWING THE END OF THE AXIS
5750 REM
5760 Z2=1
5770 ZO=4+~

5780 GOSUB 6920
5790 REM PRINTING THE TIT~E

5800 REM .
5810 Z2=0
5820 Z$='SCA~E'

5830 Z3=~ENCZS)

5840 ZO=4+~+1

5850 ZI=-4+Z3/2.Z4
5860 GOSUB 6920
5870 GOSUB 6940
5880 IF ES='IN/OEG' THEN 5910
5890 ZS='IN/OEG'
5900 GO TO 5920
5910 ZS~'I/'

5920 Z3~ENlZS)

5930 ZO=4+~+0.5

5940 ZI=-4+Z3/2.Z4
5950 GOSUB 6920
5960 GOSUB 6540
5970 REM
5980 REM HORIZONTA~ AXIS
5990 REM ---------------
6000 REM SETTING THE PRINTING FORMAT OF NUMBERS



-i
-,

DRAWING THE CURVE

6610 GOsue 6940
6620 REM
6630 REM
6640 REM
6650 GO=PO/17
6660 Gl=MO/15
6670 REM GOING TO THE FIRST POINT
6680 REM
6690 ZO=4+(T(I,81-01/GO
6700 ZI=-4-(T(l,71-MI/GI
6710 GOSUB 6920
6720 Z2=1
6730 REM DRAWING THE WHOLE CURVE
6740 REM
6750 FOR 1=2 TO J
6760 ZO=4+CT(I,81-01/GO
6770 Zl=-4-(T(I,71-MI/GI
6780 GOSUB 6920
6790 NEXT 1
6800 REM GOING OUT OF THE PAGE
6810 REM
6820 ZO=32
6830 Zl=-25
6840 Z2=O
6850 GOsue 6920
6B60 END
6870 REM'------------------------~----------- ---------
6880 REM
6890 REM BENSON PLOTTER SUBROUTINES
6900 REM ==========================
6910 GO TO 6980
6920 GO TO 7220
6930 GO TO 7510
6940 GO TO 7570
6950 GO TO 7670
6960 GO TO 78io
6970 REM
6980 REM INITIALIZATION OF THE BENSON 1332 PLOTTER
6990 REM -----------------------------------------
7000 DIM 2(251,Z$(801
7010 ON SRQ THEN 7200
7020 PRINT -BENSON ADDRESS ? -,
7030 INPUT Z(251
7040 PRINT OZ(25).-76 ,-,
7050 Z$=CHR(34)
7060 PRINT OZ(251.Z$,-'$%&'( ln,-./0123456789.,<=>?-,
7070 PRINT OZ(251,-OABCDEFGHIJKLMNOPQRSTUVWXYZ[\Jt.-,
7080 PRINT OZ(251, USING -A/L-'- 
7090 PRINT OZ(251'-76
7100 PRINT OZ(25)'-
7110 PRINT 02(25). USING IA/L-'- 1

7120 Z( 11=0
7130 Z(2)=0
7140 Z(31=200
7150 Z(51=60
7160 Z(61=0
7170 Z<l31=0
71BO Z(201",Z(31
7190 Z(211.Z(3)
7200 RETURN

6010 REM
6020 Z7=VI
6030 IF Z7<>0 THEN 6070
6040 Z7=-1
6050 REM GOING TO THE ORIGIN OF THE AXIS
6060 REM
6070 ZO=4
6080 ZI=-4
6090 GOSUB 6920
6100 REM SETTING PARAMETERS
6110 REM
6f20 L=15
6130 GO=MO/R/15
6140 JI=INT(MO/R+1.0E-5)
6150 ZlI51=V/R
6160 REM ORAWING THE AXl$ liNO TICK MARKS, AND PRINTING THE LABELS
6170 REM
6180 FOR K=I TO JI+I
6190 Z2=1
6200 ZI=-4-(K-II/GO
6210 GOSUB 6920
6220 ZO=4-0.2
6230 GOSUB 6920
6240 IF K-I-INTl (K-ll/l(fS'1 !l'tZ( 151<>0 THEN 6380
6250 01=INTlC91
6260 02=«C9-INT(C911.1~(K-I).Rl.60/100

6270 03=INT(02.100/60+1~1

6280 04=(02.1DO/60-INT(~/6011.60/100
6290 IF 04<0.6 THEN 63I~

6300 04=0
6310 Z8=01+03+INTCD4.1OQ+1.Q[-51/100
6320 ZS=STR(Z81
6330 ZO=ZO-0.2-1.5.Z5
6340 ZI=ZI+(LEN(Z$1/2~.51.24

6350 Z2=0
6360 GOSUB 6920
6370 GOsue 6960
6380 ZO=4
6390 Zl=-4-CK-l1/GO
6400 GOsue 6920
6410 NEXT K
6420 REM ORAWING THE END OF THE AXIS
6430 REM
6440 Z2=1
6450 ZI=-4-L
6460 GOSUB 6920
6470 REM PRINTING THE TITLE
6480 REM
6490 Z2=0
6500 ZS=-LATITUDE
6510 Z3=8
6520 ZO=4-o.2-5.5.Z5
6530 ZI=-4-L+Z3.Z4
6540 GOSUB 6920
6550 GOSUB 6940
6560 Z$=-OO.MM-
6570 Z3=5
6580 20=4-0.2-7.5.Z5
6590 ZI=-4-L+6.S.Z4
6600 GOSUB 6920



1210 REM
1220 REM MOVING THE PEN
1230 REM --------------
1240 Z(1)=INTIZO.ZI20))
1250 ZI81=INTIZl.Z(21))
1260 ZIS)=ZI11-ZII)
1210 ZII0)=ZI8)-ZI2)
1280 Zl 1I=ZI 1 1
12S0 Z121=Z181
1300 Z(1)=ABSIZISII
1310 ZI81=ABSIZII01)
1320 IF Z11l>163B3 THEN 1410
1330 IF Z18l>16383 THEN 1410
1340 Z111=0
1350 Zll1 )=Zl S)
1360 Z1121=Z1101
1310 PRINT OZI2SI.'PL ',Z(11),ZI12),Z2,
1380 PRINT OZI2S), USING 'AIL'.' ,
13S0 IF~Z(1»1 THEN 1300
1,400 RETURN
1410 ZI11=INTIIZI11+16383l/163841
1420 ZI81=INTIIZI8l+163831/163841
1430 IF Z111>Z181 THEN 14S0
1440 Z111=Z18l
14S0 ZI111=INTIZISI/ZI1Il
1460 ZI121=INTIZII0)/ZI111
1410 ZISI=ZISI-Zlll)
1480 ZI101=ZI101-Z112l
1490 GO TO 1310
1S00 REM
1SI0 REM CHANGING THE ORIGIN~

1S20 REM -------------------
1S30 ZI11=INTIZO.Z(201)
1540 ZI21=INTIZl.Z{21Il
1SS0 RETURN
1560 REM
1510 REM WRITING A STRING OF CHAAACTERS
1580 REM ------------------------------
1590 PRINT OZI251.'TX ',Z3,' ',ZS,
1600 PRINT OZI2SI. USING 'AIL'.' ,
1610 Zlll=Zlll+ZISI.Z3
1620 ZI21=ZI21+Z161.Z3
1630 PRINT OZI2SI.'NT ',ZISI.Z3,' ',ZI61.Z3,
1640 PRINT OZI2SI. USING 'AIL'.' ,
1650 RETURN
1660 REM
1610 REM INITIALIZATION OF CHARACTER TYPE ANO ORIENTATION

1680 REM ------------------------------------------------
1690 ZI51=Z4.COSIZSI
1100 ZI61=Z4.SINIZS)
1110 ZI161=INTI4.Z{SI.ZI201/3l
1120 ZI111.INTI-4.Z5.Z1201.SINIZSI/31
1130 ZI181=INTI4.Z161.Z1211/3l
1140 ZllSl=INTI4.ZS.Z1211.COSIZSI/31
11S0 PRINT OZI2SI.'SZ ',ZI16l,' ',ZI111,' ',ZI181,' ',ZllSI,
1160 PR INT OZ125 loU,lH NG ' AIL' .' ,
1110 ZISl=INTIZISI.ZI2011
1180 ZI61=INTIZI61.Z12111
11S0 RETURN
1800 REM

1810 REM PRINTING OF NUMBERS
1820 REM -------------------
1830 Z1=INTIZ11
1840 ZIS)=ABSIINTIZ1»)
1850 IF Z1>-2 THEN 8030
1860 IF ZISI<10 THEN 1880
7810 Z(9)=9
1880 ZS=STRIZIS»)
18S0 ZS=ZU'E'
7S00 ZISI=ZISI+1
1S10 IF Z8>0 THEN 1S50
1920 ZISI=ZISI+l
7S30 PRINT OZI2S).'TX ',ZIS),' "
1S40 GO TO 7S60
7SS0 PRINT OZI2S),'TX ',Z(9),
7960 PRINT OZ1251. USING ZS'Z8,
7S70 PRINT OZI2SI. USING 'AIL',' ,
1S80 Zlll=ZI11+ZISI.ZIS1
1990 ZI21=ZI2l+ZISI.Z(6)
8000 PRINT OZI2SI.'NT ',ZISI.ZIS),' ',ZIS).ZI6),
8010 PRINT OZ(25). USING 'AIL',' ,
8020 RETURN
8030 ZI1l=INTILGTIABSIZ8)+0.SI)+1
8040 IF Z171>0 THEN 8060
8050 Z(7)=1
8060 IF Z8=>0 THEN 8080
8010 Zl 1 I=ZI 1)+1
8080 ZS=STRI Zl 1 1)
80S0 ZS=ZU'O'
8100 IF Z1>-1 THEN 8130
8110 Zl SI=ZI 1 1
8120 GO TO 1S30
8130 ZI81=LENIZSl+2
8140 ZS=ZS&'. 0'
81S0 IF ZISI<~ THEN 8170
8160 ZIS)=S
8170 GO TO ZISI+l OF 8180.8200.8220.8240.8260.8280.8300.8320.8340.8360
8180ZS=REP(' '.Z(8)+l,l)
81S0 GO TO 8310
8200 ZS=REPI'I'.Z(8),I)
8210 GO TO 8310
8220 ZS=REP('2',ZI8I,11
8230 GO TO 8310
8240 ZS=REP('3',ZI8),ll
8250 GO TO 8310
8260 ZS=REPI'4',Z(8),11
8210 GO TO 8370
8280 ZS=REPI'S',ZI8I,ll
82S0 GO TO 8310
8300 ZS=REP('6' , Z18 ), Il
8310 GO TO 8370
8320 ZS=REPI'1'.Z(8),11
8330 GO TO 8310
8340 ZS=REPI'8',Z(8),11
83S0 GO TO 8310
8360 ZS=REPI'S',ZI8I,l)
8310 ZIS)=ZI91+Z111+1
8380 GO TO 1930



c
EQUATOR ~ 35 DEGREES

SCA~E • 16 IN/CEG AT 0 CEG.

B
* SCALE

PRQGRAM TO COMPUTE SCALE IN MERCATOR PRDJ[CTIDN FROM
INCHES PER DEGREE TO llX AND FROM I/X TD INCH/OEC

ELLIPSDIO : wGS 72
ALL NUMBERS MUST BE >0

TTTLE , ÈQUATOR - 35 DEGREES

BEctN LATITUDE (OO.MMI ,Jl
END LATITUDE (DD.nMl , 30
INCREMENT (OD.MMI '.!. -
SCALE : l6..
TYPE OF' ~ALE ? (IN/DEC OR 111 1~
AT LATITUDE lDO.MMI ? Jl
BECIN LAT lOD.MMl : 0~ND LAT (DD.MMI = 35
TICKS AND LABELS EVERY ? TICKS ON LAT AXIS

~BER OF' DECIMAL C~ARACTERS TD PRINT THE LATITUDES

SCALE FROM 273915.g83g73 TD 224871.138578
SMALLER SCALE, LARCER SCALE
l!l!8010. ZB0@Ii!la
fftks AND LABELS EVERY ? TICKS ON SCALE AXIS
~
~DECIMAL CHARACTERS TO PRINT THE SCALE .JL
PLACE THE PEN AT THE LEFT END OF THE PLOT TER
8ENSON ADORES$ ? ~

LATITUDE
00 MM.MM
o 0.00
1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00

la 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 O~OO

18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00
26 0.00
27 0.00
28 0.00
29 0.00
30 0.00
31 0.00
32 0.00
33 0.00
34 0.00
35 0.00

LATITUDE
00.000

0.000
1.000
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000
11.000
12.000
13.000
14.000
15.000
16.000
17.000
J8.000
19.000
20.000
21.000
22.000
23.000
24.000
25.000
26.000
27.000
28.000
29.000
30.000
31.000
32.000
33.000
34.000
35.000

SCALE
lIX

273915.0
273874.8
273751.3
273545.6
273257.6
272887.4
272435.2
271901.1
271285.2
270587.6
269808.7
268948.5
268007.3
266985.4
265882.0
264700.4
263438.0
262096.1
260675.1
259175.3
257597.2
255941.2
254207.7
252397.3
250510.3
248547.4
246509.1
244395.0
242208.6
239947.5
237613.4
235206.9
232728.8
230179.6
227560.1
224871.1



EQUATOR - 35 DEGREES

SCAL.E. 18 IN/CEG AT a CEG.

SCALE
II

280000

200000 -t-T"""1~"""T"""T"""'I-'-""'-r-"ïT"""T"""T"""'I-'-....,..-r-ïT""""T""T"""1-'-.....-r-T"""'I""""T""""""ï1

270000

260000

250000 -

240000

230000

220000

210000

o 10 15 20 30 35

UlTlnŒ
DO.II'I

D

* SCALE

PROGRAM TO COMPUTE SCALE IN MERCATOR PROJECTION FROM
INCHES PER QECREE TO llX AND FROM I/X TO INCHIOEC

ELLIPSOIO , WCS 72
ALL NUMBERS MUST BE >0

TITLE, ~ARIBBEANS

BEGIN LATITUDE 10D.MMI 'JL
ENO LATITUDE (00./'1111 1 ~ 

INCREMENT (00. MMI '.!
SCALE ,~
TYPE OF ~? IIN/OEe OR III 1 Il
AT LATITUDE lDD.MMI ? ~
BEGIN LATIOO.MMI .. 0 ~D LAT IDD.MMI .. 35
TICKS AND LABELS EVERY ? TICKS ON LAT AXIS

~Â~ER OF DECIMAL CHARACTERS TO PRINT THE LATITUDES, jL

SCALE FROM 18.4143666238 TO 15.11726161
SMALLER SCALE. LARCER SCALE

~ AND LABELS EVERY ? TICKS ON SCALE AXIS
~
ROHBER OF DECIMAL CHARACTERS TO PRINT THE SCALE ,JI
PLACE THE PEN AT THE LEFT END OF THE PLOTTER
BENSON ADDRESS ? ~



E
CARI88EANS CARI88EANS

SCALE . 1/200000 .'\T 33 OEG •
SCALE . 1/200000 AT 33 OEG •

SCAl.E

lN/DEG

LATITUDE LATITUDE SCALE 18

DO MM.MM 00.000 lN/DEG

0 0.00 0.000 18.414
1 0.00 1.000 18.412
2· 0.00 2.000 18.403
3 0.00 3.000 18.389
4 0.00 4.000 18.370
5 0.00 5.000 18.345
6 0.00 6.000 18.315
7 0.00 7.000 18.279
8 0.00 8.000 18.238 17
9 0.00 9.000 18.191

10 0.00 10.000 18.138
11 0.00 11.000 18.080
12 0.00 12.000 18.017
13 0.00 13.000 17.948
14 0.00 14.000 17.874
15 0.00 15.000 17.795
16 0.00 16.000 17.710
17 0.00 17.000 17.620
18 0.00 18.000 17.524
19 0.00 19.000 17.423 16

20 0.00 20.000 17.317
21 0.00 21.000 17.206
22 0.00 22.000 17.089
23 0.00 23.000 16.968
2~ 0.00 24.000 16.841
25 0.00 25.000 16.709
26 0.00 26.000 16.572
27 0.00 27.000 16.430
28 0.00 28.000 16.283
29 0.00 29.000 16.131
30 0.00 30.000 15.974 15

31 0.00 31.000 15.812
32 0.00 32.000 15.646

.33 0.00 33.000 15.474
34 0.00 34.000 15.298
35 0.00 35.000 15.117

15

o 10 15 20 25 30 35

LATITUDE
DD.t1t1



PROFIL DU FOND DU
=

FOSSE D'AHERIQUE CSNTRALE
Cgc = =

4.1 - CREAT! ONDES FI CHIERS DE OIJ'flEES DE POINTS LE LONG DU FOSSE

A - Exemple de fichier de donn~es original ~crit en BASIC

B - Listing du programme 'RANPRDFL J de conversion du fichier de
donn~es ~crit en BASIC en deux fichiers de données à acc~s

aléatoire

C - Copie dJ~cran dJun exemple dJex~cution du programme 'RANPROFLJ

4.2 - CALCUL DE LA POSITION DES POINTS LE LONG DU PROFIL

A - Listing du programme 'PRDFILEJ

C - Exemple de sortie sur imprimante*

4.3 - DESSIN DU PROFIL

A - Listing du programme 't1ATPRDFILE J .

B - Copie d'écran de l'exécution du programme 'MATPROFILEJ

C - Sortie sur traceur réduite de 71 %

* les lettres a à g de la partie B correspondent à des sorties sur
imprimante (partie C) portant le m~me nom.



8.101,-83.215,1500
8.05,-83.149,1900
7.285,-82.549,3150
7.16,-82.413,3400
7.123,-82.228,3250
7.118,-82.199,2750
7.057,-82.15,2950
6.563,-81.578,2900
6.566,-81.518,1300
6.52,-81.446,1700
6.504,-81.363,1900
6.479,-81.30,2050
6.466,-81.215,2300
6.461,-81.149,2550
6.462,-81.082,3000
6.455,-81.016,3300

9.073,-85.30,3500, 9.074,-85.296,3450
9.077,-85.282,3400, 9.077,-85.279,3350
9.077,-85.26,3550, 9.079,-85.242,3600
9.072,-85.207,3700, 9.034,-85.122,3700
9.012,-85.09,3700, 9.004,-85.066,3650
8.593,-85.046,3600, -8.579,-85.029,3600
8.522,-84.519,355n, 8.527,-84.491,3600
8.466,-84.366,3500, 8.456,-84.351,3450
8.442,-84.335,3300, 8.428,-84.316,3200
8.416,-84.301,3100,8.409,-84.29,2800
8.392,-84.253,2750, 8.389,-84.25,2800
8.357,-84.213,2900, 8.351,-84.207,2850
8.334,-84.172,2750, 8.312,-84.131,2600
8~30,-84.115,2450, 8.295,-84.094,2450
8.244,-84.012,2250, 8.239,-84.003,2200
8.226,-83.566,2100, 8.228,-83.546,2000
8.206,-83.51,1750, 8-.195, -83.478,1750
8.185,-83.438,1850, 8.139,-83.29,1850
8.134,-83.276,1500, 8.126,-83.271,1800

2800 DATA 9.073,-85.31,3550,
2810 DATA 9.074,-85.294,3400,
2820 DATA 9.077,-85.275,3350,
2830 DATA 9.077,-85.232,3650,
2840 DATA 9.023,-85.109,3700,
2850 DATA 9.001,-85.06,3600,
2860 DATA 8.546,-84.562,3550,
2870 DATA 8.48,-84.387,3600,
2880 DATA 8.45,-84.344,3350,
28?0 DATA 8.423,-84.312,3150,
29nO DATA 8.395,-84.259,2750,
2910 DATA 8.38,-84.242,2900, 
2920 DATA 8.341,-84.189,2800,
2930 DATA 8.304,-84.123,2500,
2940 DATA 8.285,-84.066,235n,
2950 DATA 8.232,-83.588,2150,
2960 DATA 8.213,-83.521,1750,
2970 DATA 8.189,-83.449,1750,
2980-DATA 8.136,-83.281,1750,
2990 DATA'8.104,-83.24,1800
3000 DATA 8.107,-83.226,1500, 8.104,-83.219,1500,
3010 DATA 8.10, -83 .204, 1750, -8.079, -83.163,1900,
3020 DATA 7.50,-82.595,2000, 7.365,-82.566,2750,
3030 DATA 7.242,-82.535,3250, 7.22,-82.52,3350,
3040 DATA 7.147,-82.35,3400, 7.134,-82.292,3300,
3050 DATA 7.122,-82.219,3000, 7.12,-82.209,3000,
3060 DATA 7.115,-82.19,2800, 7.08,-82.168,2900,
3070 DATA 7.018,-82.11,3050, 6.572,-82.018,3050,
3080 DATA 6.566,-81.55,2850, 6.567,a81.541,2800,
3090 DATA 6.564,-81.497,1500,6.542,-81.469,1650,
3100 DATA 6.51,-81.422,1750, 6.509,-81.388,1850,
3110 DATA 6.50,-81.35,1950, 6.49,-81.326,2000,
3120 DATA 6.469,-81.259,2150, 6.468,-81.231,2250,
3130 DATA 6.466,-81.196,2450, 6.463,-81.176,2500,
3140 DATA 6.46,-81.124,2750, 6.462,-81.107,2900,
3150 DATA 6.462,-81.037,3200, 6.457,-81.021,3250;
3160 DATA 6.46,-80.594,3350, 6.529,-79.503,3350

along the

17.46,-103.44
16.204,-100.10
15.176, -97 .138
14 . 101 ,-93 •597
12.303,-90.325
10.50,-87.131
8.213,-83.521
7.118, -B2. 199

at 16 inches/degree

Jacquel ine ROUNP, Aug. 1984

number of br~ak points
number of po~nts along the profile

18.224,-104.333,
16.387,-101.117,
15.297,-97.476,
14.421,-94.506,
12.487,-91.144,
11 .333 , -88 •10 ,
8.393,-84.255,
7. 19, -82 •50 ,

'NI
-'N2

DATA 'MATRENCH'

18.407,-104.578,
16.579,-101.535,
15.464,-98.393,
15.004,-95.20,
13.29,-92.40,
Il.466,-88.388,
9.09,-85.30,
7.50,-82.595,
6.529,-79.503

DATA FOR THE PROFILE TABLE

DATA FOR THE BREAKPOINT TABLE

18.462,-105.038,
17.223,-102.467,
16.023,-99.215,
15.131,-95.488,
13.49,-93.19,
12.10,-89.35,
9.489,-86.20,
B.I07,-83.226,
6.566,-81.518,

The data are latitude, longitude and depth of points
Middle America Trench axis.

The latitude and longitude are in degrees.minutes
the degrees are the integer part of the ualue,
the two first decimal are the minutes
and the third is the tenth of minute

The data are essentially from Seabeam maps
scale, with a 50 m contour interual.

This file must be saued this Way : SAVE "MATR~CH.DAT",A
The data must be put in two sequential data files, by the program"

'RANPROFL' before being used by the program 'PROF_LE' for the"
computation."

500 '
510 '
520 '
530 '
540 '
550 '
560 '
570 '
580"
590 '
600 '
610 '
620 '
630 '
640 '
650 '
660 '
670 '
680 '
690 '
700 '
710 ,-------------------------------------------------------------------------
720 '
730 Nl=34
740 N2=650
750 '
760 ,-------------------------------------------------------------------------
770
780 '
790 '
800 '
810 DATA
820 DATA
830 DATA
840 DATA
850 DATA
860 DATA
870 DATA
880 DATA
890 DATA
900 '
910 ,-------------------------------------------------------------------------
920 '
930 '
940 '
950 '
960 DATA 18.462,-105.038,5000, 18.423,-104.596,5000, 18.411,-104.582,4500
970 DATA 18.403,-104.574,4500, 18.40,-104.573,4550, 18.265,-104.418,4550
980 DATA 18.239,-104.368,4500, 18.231,-104.351,4450, 18.217,-104.315,4250
990 DATA 18.216,-104.313,4300, 18.20,-104.296,4300, 18.186,-104.288,4200
1000 DATA 18.156,~104.279,4350, 18.148,-104.274,4350, 18.134,-104.265,4350
1010 DATA 18.104,-104.24,4400, 18.101,-104.237,44~0, 18.089,al04.222,4550
1020 DATA 18.085,-104.21,4650, 18.065,-104.174,4150, 18.034,-104.10,4850
1030 DATA 18.007,-104.051,4850, 17.599,-104.037,48$0, 17.594,-104.029,4900
1040 DATA 17.561,-103.568,4900, 17.43,-103.422,49&0, 17.396,-103.351,4850
1050 DATA 17.372,-103.29,4800, 17.359,-103.253,4150, 17.344,-103.215,4750

4. 1
A



'140
5150' Reading the p~oiile points data
5160' -------------------------------
5170 ,---------------
5180 FOR 1=1 TO N2
5190 REAO PNTS(I ,1> , PNTS(I,2>, PNTS(I,3>
5200 NEXT 1
5210 ,---------------
5220 ' --------------~--------------------------------------------------------
52-30 '
5240' CREATION OF THE RANOIJ1 ACCESS DATA FILE FOR BREAPOINTS
5250 '
5260' Opening the file
5270' -----------------
52S0 OPEN "R", MI, "SRKPROFL.DAT",S
5290 FIELD Il, 4 AS AS, 4 AS BS
5300 '
5310' Input oi the b~eakpoints numbe~ into the fi~st ~eco~d oi the file
5320' -----------------------------------------------------------------
5330 LSET At=MKSS(NI)
5340 LSET BS=MKSS(NI)
5350 PUT Il,1
5360
5370' Input of the data into the file
53S0 ------------------------------
5390 ,---------------
5400 FOR IY~I TO NI
5410 LSET AS=NKSS(BRK(I%,l»
5420 LSET BS=MKSS(BRK(I%,2»
5430 PUT Il,1%+1
5440 NEXT IY.
5450 ,---------------
5460 '
5470' Closing the iile
54S0' ----------------
5490 CLOSE Il
5500 '
5510 ' -----------------------------------------------------------------------
5520 '
5530' CREATION OF THE RANDON ACCESS DATA FILE FOR PROFILE POINTS
5540 '
5550' Opening the file
5560' ----------------
5570 OPEN "R", Il, "PNTPROFL.DAT" , 10
55S0 FIELD Il, 4 AS AS, 4 AS BS, 2 AS CS
5590 '
5600' Input oi the p~oiile points numbe~ into the fi~st ~eco~d oi the iile
5610' --------------------------------------------------------------------
5620 LSET At=MKSS(N2)
5630 LSET BS=MKSS(N2)
5640 LSET CS=NKIS(N2)
5650 PUT Il,1
5660
5670' Input oi the data into the iile
56S0' ------------------------------
5690 ,---------------
5700 FOR 1%=1 TO N2

Jacque! ine ROUMP, Sept. 1984

'b~eakpoints table
'p~oiile points table

'me~ging the data file
"jXS

PROGRAM 'RANPROFL'

READING THE DATA

PLACE FOR THE DATA FILE

INPUT OF THE DATA INTO THE PROGRAM

PRESENTATION

B 10 '
20 '
30
40 '
50 '
60 '
70 '
SO·CLEAR : CLS : OPTION BASE
90 '
100 '
110 '
120 PRINT" This p~og~am will Joad a data iile and put it in a ~andom"

130 PRINT "access data iile to be used then by the p~og~am 'PROFILE'.
140 PRIIIIT
150 PRINT" The o~iginal final must begin with line 500, and the last 1 ine"
160 PRINT "must not exceed 4999"
170 PRINT
ISO PRINT" The iile begins with the two ua~iab1es NI and N2 containing the"
190 PRINT "numbe~ oi b~eakpoints along the p~oiile (NI), and the numbe~ oi"
200 PRINT "points of the p~ofile (N2).
210 PRINT
220 PRINT" The b~eakpoints data a~e only Latitudes and Longitudes in"
230 PRINT "deg~ees.minutes (OO.MNM)=deg~ees.minutes and tenths oi minute."
240 PRINT
250 PRINT" The points data a~e Latitudes and Longitudes in OO.MMM, and"
260 PRINT "depths in ~ound mete~s."

270 PRINT
2S0
290 '
300 '
310 INPUT "OISK REAOY (YIN) (ii the data haue al~eady been !oaded type 0 "jRS
320 RS=LEFTS(RS,I) IF RS(>"Y" AND RS()"y" AND RS<)"O" THEN 310
330 IFRS="O" THEN 410
340 PRINT
350 PRINT "Names oi the da ta fil u on the di sk : "
360 FILES "*.dat" 'list oi the disk data iiles
370 PRINT
3S0 INPUT "Name oi YOu~ data iile
390 CHAIN MERGE XS,500,ALL
400 '
410 '
420 '
5000 ' -----------------------------------------------------------------------
5010 '
5020 '
5030 '
5040 OIM BRK(NI,2)
5050 OIM PNTS(N2,3)
5060 '
5070' Reading the breakpoints·data
50S0' ----------------------------
5090 ,---------------
5100 FOR 1=1 TO NI
5110 REAO BRK(I,I), BRK(I,2)
5120 NEXT l
5130 ,---------------



5710 LSET A$=HKSS(PNTS(I%,I»)
5720 LSET BS=MKSS(PNTS(I%,2»
5730 LSET C$=HKIS(PNTS(I%,3»
5740 PUT III, 1%+1
5750 NEXT 1%
5760 ,---------------
5770 '
5780' Closing the file
5790' ----------------
5800 CLOSE III
5810 '
5820 END

c
* This ,rocral yill load a data file and ,ut it in a randol
access data file to be used then b~ the ,rogral 'PROFILE'.

The oricinal final lust becin vith line 588, and the last line
IUst not exceed 4999

The file becins vith the tyO variables Hl and H2 containing the
nUlber of breakpoints alons the profile (HI), and the nUlber of
,oints of the ,rofile (H2).

The breakpoints data are onl~ Latitudes and Longitudes in
decrees.linutes <DD.NNN>=decrees.linutes and tenths of lioute.

The ,oints data are Latitudes and Lonsitudes in DO.""", and
de,ths in round leters.

DISK RERDV CVIN) (i f the data have alread~ been 1oaded t~"e 8 ?1.
Males of the data files on the disk :
IIRTREHCH.DRT

IIale of your data file: ? NRTREHCH.DRT



210 PRINT "and depth of aIl the points of the profile,"
220 PRINT
230 PRINT" The latitude and longitude are in degrees &minutes and ..ritten"
240 PRINT "in a special format: -104.358 means 104"W 35.8' (the minus sign is

10 '
20
30 PROGRAN' PROFI LE'
40
50 Jacque 1ine ROlJ1P. Aug. 1984
60 '
70
80.CLEAR : CLS : OPTION BASE 1
90 '
100' PRESENTATION OF THE PROGRAM ON THREE PAGES
110 '
120' Page 1
130
140 PRINT
150 PRINT" This program computes the position of points along a profile and

160 PRINT "and .. il1 give a schematic line dra.. ing of this profile."
170 PRINT
180 PRINT" The data are 10cated in a separate file. First data having the"
190 PRINT "latitude and longitude of brea~ points and other important points"
200 PRINT "along the profile, and then data containing the latitude, longitude

540 PRINT 'depth in meters,"
550 PRINT
560 PRINT" Then YOU .. ill have a printed list of the lat and long of the"
570 PRINT "brea~ points in degrees and minutes, and in decimal degrees, the'
580 PRINT "distance in ~m bet..een the point and the preceding one, and the'
590 PRINT "cumulated sum computed from the points along the profile, the last"
600 PRINT "column .. il1 give the distance along the profile from the first"
610 PRINT "point,"
620 PRINT
630 PRINT" You may use another feature of this program : have the distance"
640 PRINT 'from the origin of points crossing meridians and paraI leI , spaced'
650 PRINT "by a chosen interval,'
660 '
670 LOCATE 25,20 : SCREEN 0,1
680 PRINT '( PRESS ANY KEY TO CONTINUE )"
690 A$-INKEYS : IF AS=" THEN 690
700 SCREEN 0,0 : CLS
710 '
720' Page 3
730 '
740 PRINT
750 PRINT" The profile .. ill be drawn on the screen .. ithout any indication,"
760 PRINT "it is just done for YOU to have a schematic vie.. , the length of"
770 PRINT "the screen .. ill shoo.oo only a profile 640 ~m long, If the section is"
780 PRINT 'longer it .. ill be bro~en, and .. ill be read from top to bottom of"
790 PRINT "screen,'
800 PRINT
810 PRINT' You .. ill be a11c..ed to ma~e a screen COpy on the 1ine printer,'
820 PRINT 'but it .. i11 ta~e about half and hour, If your profile need more"
830 PRINT 'than one screen it .. ill loop until the end, and you .. ill be"
840 PRINT "allowed to ma~e copies,"
850 PRINT
860
870' INPUT OF THE DATA INTO THE PROGRAN
880 '
890 INPUT "OISK REAOY (Y/N) "jRS : RS=LEFTS(RS,n
900 IF RS<)"Y" AND RS<)"y· THEN 890
910 PRINT'
920 PRINT "Names of the data files on the dis~ : "
930 FILES "*,DAT" '1 ist of the dis~ fi les
940. PRINT
950 INPUT "Name of your breakpoints data file: "jXS
960 INPUT "Name of your profile points data file: ";YS
970 CLS
980 '
990' INPUT OF THE DATA
1000 '
1010' Input of the brea~points data
1020' -----------------------------
1030' opening the file
1040' - _ .

1050 OPEN "R", fI, XS, 8
1060 FIELD fI, 4 AS AS, 4 AS es
1070

1080' ~~~~!~~.~~~_~~~~~~_~!.~~!~~.~~:~~~~
1090 '
1100 GET fl,1
1110 Nl=CVS(AS)

screen

'last 1 ine, middle ;
)"

'enter any character
'normal video, clear

Page 2

250 PRINT "for South latitude and West longitude),"
260 PRINT
270 PRINT" The first 1ine of the data file must be numbered 500 and must"
280 PRINT "read the values of the two variables NI and N2 containing : for NI"
290 PRINT "the number of brea~ points, and for N2 the number of points along"
300 PRINT "the profile. For example :"
310 PRINT
320 PRINT "500 Nl=30 1 N~O'
330 PRINT
340 PRINT" Th.lftt line number must not exceed 4999. The data file name"
350 PRINT "must -"9 .DAT as extension, and must have been saved in an ASCII"
360 PRINT "fo~'~'

370 '
380 LOCATE 25,JD : SCREEN 0,1
390 PRINT "( PRESS ANY KEY TO CONTINUE
400 APINKEY$ : IF AS=" THEN 400
410 SCREEN 0,0 : CLS
420 '
430
440 '
450 PRINT
460 PRINT" This data file must be put into two random access data files by"
470 PRINT "the program 'RANPROFL' before any processing within this program,'
480 PRINT
490 PRINT" The program will give .YOU a 1ist on the 1ine printer of the lat"
500 PRINT "and long of the points along the profile in degrees and minutes,"
510 PRINT "and in decimal degrees the distance from one point to the next,"
520 PRINT "and the distance from the first, corrected by the distance bet~en"

530 PRINT "brea~ points, and the depth. The distances are in ~m, and the"

4"2
A



midd1e screen'clear screen

How many points in the table with irregular interva

FOR J=I TO SI
PRINT' Point ';J;

INPUT' Lat in degrees & minutes ';SI(J,I)
PRINT SPC(20) ;

INPUT' Long in degrees and minutes 'j51(J,2)
NEXT J
,---------~-----

,---------------

Subtitle : '; S$(I)
What kind : irregular intervals (1) (only one)

or regular intervals (2) 'i5<1,l>
IF 5(1,1)(>1 AND 5(1,1)(>2 THEN BEEP : GOTO 1800
IF 5(1,1)=2 THEN 2050
IF 1=1 THEN 1890
IF 1=2 THEN IF 5(1,1)=2 GOTO 1890 ELSE 1800
IF 1=3 ~HEN IF S(I,I)=2 AND 5(1,2)=2 THEN 1890 EL5E 1800

tables with regular intervals

table with irregular intervals

INPUT '

COMPUTATI ON PART

GOTO 2140

Transformation of the làtitudes and longitudes in degrees & minutes

DIM 51<SI,6)
S( 1,2)=0

PRINT SPC(5);
INPUT' Are the data Latitudes (1) or Longitudes (2) ';5(1,2)

IF S(I,2)()1 AND 5(1,2)(>2 THEN BEEP : GOTO 690
INPUT' first value (DD.MM) 'iS(I,3)
INPUT' lut value (DO.MM> ';S(I,4>

IF S(I,4)-S(I,3»0 THEN 5(1,9)=1 ELSE 5(1,9)=-1
IF S(I,2)=LL THEN 2110 EL5E 2120
IF S(I,9)(>DIR THEN PRINT 'Exchange first and last values'

: GOTO 2050
INPUT' interval (DD.MM) 'j5<1 ,5)

1F S<I ,4) (S<I ,3) THEN 5<1,5)=-5<1 ,5)

~---------------
FOR 1=1 TO N

PRINT
PRINT 'TABLE

INPUT •
INPUT '

RS=LEFT$(RS,I) : IF RS(>'Y' AND RS()'y' AND RS()'N' AND RS(>'n' THEN 1670
IF R$='N' OR R$='n' THEN 2170

PRINT
INPUT 'How many tables do yoU want to create (up to 3) 'jN

IF N(O OR N>3 THEN BEEP : GOTO 1730

1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800

1810
1820
1830
1840
1850
1860
1870
1880
1890
15 ';51
1900
1910
1920
1930
1940
1950
1960
1.970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
20"90
2100
2110

2120
2130
2140 NEXT
2150 ,---------------
2160 '
2170 CL5 LOCATE 12,5
2180 PRINT 'PLEA5E, WAIT
2190 '
2200 ,------------------------------------------------------------------------
2210 '
2220 '
2230 '
2240 '

1120 DIM BRK(Nl,7)
1130 '
1140' reading the value records
1150' . - - - - - .. - - - - -

1160 ,--------------
1170 FOR 1%=2 TO Nl+1
1180 GET U, 1%
1190 BRK(I%-I,I)=CV5(AS)
1200 BRK(I%-1,2)=CV5(BS)
1210 NEXT IX
1220 ,--------------
1230 CL05E fi 'closing the file
1240 '
1250' Input of the profile points data
1260' --------------------------------
1270' opening the file
1280' - .. _----.---- .. -
1290 OPEN 'R', U, YS, 10
1300 FIELD fi, 4 A5 AS, 4 A5 BS, 2 A5 CS
1310 '
1320' reading the number of value records
1330' - - - - - - - - . - .. - - - - - - - .. - - - - - - - - - - - - - .
1340 GET U ,1
1350 N2=CV5(AS)
1360 DIM PNT5(N2,7)
1370 '
1380' ~:~~~~~_~~:_~~~~:.~:~?~~~
1390 '
1400 ,--------------
1410 FOR 1%=2 TO N2+1
1420 GET fi, IX
1430 PNT5(1%-I,I)=CV5(AS)
1440 PNTS(IX-l,2)=CVS(BS)
1450 PNT5(IX-l,3)=CVI(C$)
1460 NEXT IX
1470 ,--------------
1480 CLOSE fi 'closing the file
1490 ' -----------------------------------------------------------------------
1500 '
1510' ADDITIONAL QUESTION5
1520 '
1530 PRINT : PRINT
1540 INPUT 'TITLE ';TS
1550 PRINT
1560 PRINT 'Are the data continously increasing or decreasing along'
1570 INPUT' Latitudes (1) or along Longitudes (2) : ';LL
1580 IF LL()1 AND LL(>2 THEN 1550
1590 PRINT 'Are the ';
1600 IF L=1 THEN PRINT 'Latitudes '; ELSE PRINT 'Longitudes ';
1610 INPUT 'increasing (1) or decreasing (2) along the profile: 'JDIR
1620 IF DIR 01 AND DIR 02 THEN 1590
1630 IF DIR=2 THEN DIR=-1
1640 '
1650' Creation of tables of particular points
1660' ---------------------------------------
1670 PRINT
1680 PRINT 'Would YOU like to have up to 3 tables (1 with irregular intlrvals'
1690 INPUT ~and 2 with regular intervals of lat or long) (YIN) ';RS



'PII180

Definition of fonctions to compute the distance between two points
on the Ear th

GOTO 3160

Summing the distance along the profile between breakpoints

Summing up the distances along the profile smoothed by using
the distance between breakpoints

2790 '
2800
2810 J=2
2820 ,---------------
2830 FOR 1=2 TO N2
2840 IF PNTS<I,3+LL)*DIR>8RK<J,2+LL)*DIR THEN J=J+I
2850 E=PNTS<I,4)+<8RK<J-I,3)-PNTS<I,4»/2
2860 IF 1=N2 THEN 2900
2870 IF 8RK(J,6)=0 THEN H=<8RK<J-I,3)-PNTS<I,4»*Y ELSE 2890
2880 L=(8RK(J-I,4)-PNTS(I,5»*FNC(E): D=SGR(H*H+L*L) : GOTO 2930
2890 IF PNTS(I+I,3+LL)*DIR<=8RK<J,2+LL)*DIR THEN 2920
2900 E=PNTS<I,4)+(PNTS(I,4)-8RK(J,3»/2: H=(PNTS<I,4)-BRK(J,3»*Y
2910 L=(BRK(J,4)-PNTS(I,5»*FNC(E): D=SGR(H*H+L*L)+PNTS(I,6) : GOTO 2930
2920 D=PNTS(I,6)
2930 BRK(J,6)=BRK(J,6)+D
2940 NEXT 1
2950 ,---------------
2960 '
2970' Summing up the distance betw"n breakpoints along the profi le
2980' -------------------------------------------------------------
29908RK(I,7)=0
3000 ,---------------
3010 FOR 1=2 TO NI
3020 BRK(I,7)=8RK(I-I,7)+8RK(I,5)
3030 NEXT 1
3040 ,---------------
3050 '
3060 '
3070 '
3080 '
3090 J=2
3100 PNTS(I,6)=0 : PNTS(I,7>=O
3110 ,---------------
3120 FOR 1=2 TO N2
3130 IF PNTS(I,3+LL)*DIR>8RK(J,2+LL)*DIR THEN J=J+I
3140 IF PNTS(I,3+LL)=BRK(J,2+LL) THEN PNTS<I,7)=8RK(J,7)
3150 PNTS(I,7)=PNTS(I-I,7>+PNTS(I,6)*BRK(J,5)/BRK(J,6)
3160 NEXT 1
3170 ,---------------
3180
3190' Building up the irregular interval table
3200' ----------------------------------------
3210 ,---------------
3220 FOR 1=1 TO 3
3230 1F S<I ,1>=1 THEN 3280
3240 NEXT 1
3250 ,---------------
3260 GOTO 3520
3270 '
3280' transformation of lat- and long in degrees.minutes into decima1 degrees
3290' - - - - - - - - - - - - - - - - - - - • - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3300 ,---------------
3310 FOR J=ITO SI
3320 TI=SI<J,I): T2=SI(J,2)
3330 SI(J,3)=FIX(Tl)+(TI-FIX(TI»*100/60
3340 SI(J,4)=FIX(T2)+(T2-FIX(T2»*100/60
3350 NEXT J
3360 ,---------------

2550 '
2560' Distance between the breakpoints
2570' --------------------------------
2580 cn, 5)=0
2590 ,---------------
2600 FOR 1=2 TO NI
2610 Df=FNA(BRK(I,3),BRK(1,4),BRK(1-1,3),BRK(1-1,4»
2620 BRK(1,5)=FNB(Df)
2630 NEXT 1
2640 ,---------------
2650 '
2660' Distance between the profile points, angular distances being usually
2670' tao small for the precision of Z100 the Pythagoras theorem is used
2680' ta compute the distance
2690' --------------------------------------------------------------------
2700 ,---------------
2710 FOR 1=2 TO N2
2720 E=PNTS(I-I,4)-PNTS(1,4)
2730 H=E*Y
2740 L=(PNTS(I-I,5)-PNTS(1,5»*FNC(E/2+PNTS(1-1,4»
2750 PNTS(I,6)=SGR(H*H+L*L)
2760 NEXT 1
2770 ,---------------
2780 '

FNA(X,Y,Z,W)=SlN(X*FPlf>*SlN(Z*FPlf)+COS(X*FPlf>*COS(Z*FPlf)*COS«W-Y
'cosine of the angular distance between a point of X lat and

y long and a point of Z lat and W long
2520 DEF FNB(X)=(-ATN(x/SGR(I-X*X»+1.570796327f)/FPlf*10000/90

'distance in km for and angular distance of X
2530 Y=6378.135*FPlf 'length of one degree of longitude at the Equator
2540 DEF FNC(X)=COS(ATN(.99333056822f*TAN(X*FPlf»)*Y

'length of one degree of longitude at latitude X

2250' of the breakpoints table into decimal degrees
2260' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - .. -

2270 ,---------------
2280 FOR 1=1 TO NI
2290 Bl=BRK<I, 1) : 82=BRK<I,2)
2300 BRK<I,3)=FIX(BI)+(BI-FIX(BI»*100/60
2310 BRK(I,4)=FIX(B2)+<B2-FIX(B2»*100/60
2320 NEXT 1
2330 ,---------------
2340 '
2350' Transformation of the latitudes and longitudes in degrees & minutes
2360' of the profile points table into decimal degrees
2370' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2380 ,---------------
2390 FOR 1=1 TO N2
2400 Pl=PNTS<I , n : P2=PNTS<I,2)
2410 PNTS(I,4)=FIX(PI)+(PI-FIX(PI»*100/60
2420 PNTS(I,5)=FIX(P2)+(P2-FIX(P2»*100/60
2430 NEXT 1
2440 ,---------------
2450 '
2460 FPlf=3.14159265358~887f/180

2470 '
2480 '
2490 '
2500 '
2510 DEF
)*FPlf>



D

in km

Deach

'p~inting the subti t'le

in decimal deg~eesin deg~ees-minutes

P~inting of the b~eakpoints table

PRINTING OF THE RESULTS ON THE LINE PRINTER

INPUT "Ready to p~int the table with the b~eak points (Y/N) ";RS
RS=LEFTS(RS,I) : IF RS<>"Y" AND RS<>"y" THEN 4290

3940 ,---------------
3950 GOTO 4210
3960 '
3970 S(I,6)=FIX(S(I,3»+(5(1,3)-FIX(S(I,3»)/60*100
3980 S(I,7)=FIX(S(I,4»+(5(I,4)-FIX(S(I,4»)/60*100
39905(1,8)=FIX(S(I,5»+(S(I,5)-FIX(5(1,5»)/60*100
4000 S3=AB5( (S<I ,6) -S<I ,7»/S<I ,8» +1
4010 S3(1 ,1>=5(1 ,3)
4020 53(1,2)=5(1,6)
4030 1N=5<1,8)
404~ ,---------------
4050 FOR J=2 TO S3
4060 S3(J,2)=S3(I,2)+(J-l)*IN
4070 S3(J,I)=FIX(S3(J,2»+(S3(J,2)-FIX(S3(J,2»)*60/100
4080 NEXT J
4090 ,---------------
4100 J=1 -
4110 T=3+S<I,2)
4120 ,---------------
4130 FOR K=2 TO N2
4140 IF PNTS(K,T)*S(I,9)(S3(J,2)*S(I,9) THEN 4170
4150 S3(J,3)=PNTS(K-l,7)+(S3(J,2)-PNTS(K-l,T»*(PNTS(K,7)-PNTS(K-I,7»/(PNT
S(K,T)-PNTS(K-l,T»
4160 IF J<S3 THEN J=J+l ELSE 4210
4170 NEXT K
41BO ,-----------~---

4190 ,------------------------------------------------------------------------
4200 '
4210 '
4220 '
4230 '
4240 BEEP
4250 PRINT : PRINT
4260 '
4270 '
4280 '
4290
4300
4310 '
4320' p~epa~ing the p~inte~

4330' -----------------_.--
4340 LPRINT CHR$(27)"E"CHR$(27)"LOI2"CHRS(27)"!"CHRS(27)"n"
4350 LPRINT SPC(30-LEN(TS)/2)CHRS(27)"X"TS 'p~inting the title
4360 LPRINT CHRS(27)"Y" : LPRINT CHRS(27)"N"
4370 LPRINT : LPRINT : LPRINT
4380 LPRINT" B~eak points along the p~ofile"

4390 LPRINT CHRS(27)"E" : LPRINT CHRS(27)CHRS(34)
4400 LPRINT
4410 '
4420' ~~~~~~~~_~~!_~~!~~~_~!~?~~~~
4430 '
4440 LPRINT "Point Latitude Longitude Latitude Longitude
cumul Disto~g"

4450 LPRINT " No.
in km in km"
4460 '
4470' p~inting the point distances
4480' ._---------------.-._-------

::370 K=1
3380 ,---------------
3390 FOR J=1 TO N2
3400 IF SI(K,2+LL)*DIR)PNTS(J,3+LL)*DIR THEN 3490
3410 IF SI(K,2+LL)=PNTS(J,3+LL) THEN SI(K,5)=PNTS(J,7) GOTO 3470
3420 E=PNTS(J-l,4)+(SI(K,3)-PNTS(J-l,4»/2
3430 H=(PNTS(J-I,4)-SI(K,3»*Y
3440 L=(SI(K,4)-PNTS(J-l,5»*FNC(E)
3450 D=SQR(H*H+L*L)
3460 SI(K,5)=D*(PNTS(J,7)-PNTS(J-l,7»/PNTS(J,6)+PNTS(J-l,7)
3470 K=K+l
3480 IF K)SI THEN 3520
3490 NEXT J
3500 ,---------------
3510 '
3520' 8uiding.the ~egula~ inte~ual tables
3530' -----------------------------------
3540' table S2
3550' --------
3560 ,---------------
3570 FOR 1=1 TO 3
3580 1F S( 1,1)=2 THEN 3630
3590 NEXT 1
3600 ,---------------
3610 GOTO 4210
3620 '
3630 S(I,6)=FIX(S(I,3»+(S(I,3)-FIX(S(I,3»)/60*100
3640 S(I,7)=FIX(S(I,4»+(S(I,4)-FIX(S(I,4»)/60*100
3650 S(I,8)=FIX(S(I,5»+(S(I,5)-FIX(S(I,5»)/60*100
3660 52=ABS«S(I,6)-S(I,7»/S(I,8»+1
3670 OIM 52(S2,3)
3680 S2(1,1)=S(I,3)
3690 S2(1,2)=5(1,6)
3700 IN=S<I, 8)
3710 ,---------------
3720 FOR J=2 TO 52
3730 52(J,2)=S2(1,2)+(J-l)*IN
3740 S2(J,I)=FIX(S2(J,2»+(52(J,2)-FIX(52(J,2»)*60/100
3750 NEXT J
3760 ,-------------~
3770 J=1
3780 T=3+5<1, 2)
3790 ,---------------
3800 FOR K=2 TO N2
3810 IF PNT5(K,T)*S(I,9)<52<J,2)*5(1,9) THEN 3840
3820 52<J,3)=PNT5<K-l,7)+<52(J,2)-PNTS<K-l,T»*(PNTS(K,7)-PNTS(K-l,7»/(PNT
5(K,T)-PNT5(K-l,T»
3830 IF J<52 THEN J=J+l ELSE 3870
3840 NEXT K
3850 ,---------------
3860 '
3870' table S3
3880' -----._-
3890 IF 1=3 THEN 4210
3900 ,---------------
3910 FOR 1=1+1 TO 3
3920 IF S(I,I)=2 THEN 3970
3930 NEXT 1



, .,

oistorg'
in km'

'printing the subtitle

THEN 5120

to print the first table with regular intervals
S$(l1j : INPUT.' (YIN) 'jRS

R$=LEFTS(RS,I) : IF RS<)'Y' AND RS<)'y' THEN 5580

PRINT : PRINT
PRINT 'Ready to print the table with irregular intervals : ';

SS( Il; : INPUT • (YIN) ';RS
R$=LEFTS(RS,I) : IF RS<)'Y' AND RS<)'y' THEN 5580

5590
5600 '

51411
5150
5160' preparing the printer
5170' ---------------------
5180 LPRINT CHRS(27)·E·CHRS(27)·LOI2~CHRS(27)·!·CHRS(27)·n·

5190 LPRINT SPC(30-LEN(T$)/2)CHRS(27)'X'T$ 'printing the title
5200 LPRINT-CHRS(27)·Y·.: LPRINT CHRS(27)'N'
5210 LPRINT : LPRINT : LPRINT
5220 LPRINT' ';S$(I)
5230 LPRINT CHRS(27)'E' : LPRINT CHRS(27)CHRS(34)
5240 LPRINT
5250 '
5260' printing the column headings
5270' ----------------------------
5280 LPRINT 'Point Lati tude Longi tude Lati tude Longi tude
5290 LPRINT ' ND. in. degrns-minutes in decimal degrees
5300 '
5310' printing the point distances
5320' - - - - - - - - - - - - - - - - - - - - - - . - - - - -
5330 LPRINT
5340 ,----------------
5350 FOR J=I To SI
5360 A=S1<J,1>: B=S1<J,2)
5370 LPRINT USING 'ffE ';J;
5380 LPRINT USING' ff";FIX(A);
5390 LPRINT USING 'ff.f' ';(A-FIX(A»*100;
5400 LPRINT USING 'ffff";FIX(B)j
5410 LPRINT USING 'ff.E' ';ABS(B-FIX(B»*IOO;
5420 LPRINT USING' ff.fEE' 'jSl(J,3);
5430 LPRINT USING 'EEfE.fff' ';SI(J,4);
5440 LPRINT USING' ffEf.Ef';SI(J,5)
5450 N!XT J
5460 ,----------------
5470 '
5480' Printing of the first table with regular intervals
5490' --------------------------------------------------
5500 ,---------------
5510 FOR 1=1 To 3
5520 IF S<I,I)=2 THEN 5570
5530 NEXT 1
5540 ,---------------
5550 GOTo 6360
5560 '
5570 PRINT : PRINT
5580 PRINT 'Ready

5050 ,---------------
5060 FOR 1=1 TO 3
5070 IF S<I, 1>=1
5080 NEXT 1
5090 ,---------------
5100 GoTO 5480
5110
5120
5130

4490 LPRINT
4500 ,---------------
4510 FOR 1-1 To NI
4520 A=BRK<I ,1> : B=BRK<I, 2)
4530 LPRINT USING 'EEE ';1;
4540 LPRINT USING' EE";FIX(A);
4550 LPRINT USING ·EE.E' ';(A-FIX(A»)*100;
4560 LPRINT USING 'EEEE";FIX(B);
4570 LPRINT USING ·EE.E' ';ABS(B-FIX(B»*100;
45Bo LPRINT USING' EE.EEE· ';BRK(I,3);
4590 LPRINT USING ·EEff.fff' ';BRK(I,4);
4600 LPRINT USING' fff.ff ';BRK(I,5);
4610 LPRINT USING' fff.Ef ';BRK(I,6);
4620 LPRINT USING' ffff.ff·;BRK(I,7)
4630 NEXT 1
4640 ,---------------
4650 '
4660' Printing of t~e profile table
4670' -----------------------------
4680 PRINT : PRINT
4690 INPUT 'Ready to print tile table with ail the profi le points (YIN) • jRS
4700 R$=LEFT$(RS,I) : IF RS<)'Y' AND RS<)'y' THEN 4690
4710 '
4720' preparing the printer
4730' .--------------------
4740 LPRINT CHRS(27)'E'CHRS<27)'LOI2'CHRS(27)'!'CHRS(27)'n'
4750 LPRINT SPC(30-LEN(T$)/2)CHRS(27)'X'T$ 'printing the title
4760 LPRINT CHRS(27)'Y' : LPRINT CHRS(27)'N'
4770 LPRINT : LPRINT : LPRINT
4780 LPRINT' AlI the points of the profile' 'printing the subtitle
4790 LPRINT CHRS(27)'E' : LPRINT CHR$(27)CHRS(34)
4800 LPRINT
4810 '
4820' printing the column headings
4830' ---------------------.--.---
4840 LPRINT 'Point Lati tude Longitude Lati tude Longi tude Deach Di
storg Depth'
4850 LPRINT • ND. in degrees-minutes in decimal degrns in km in

km in m'
4860 LPRINT
4870 ,---------------
4880 FOR 1=1 TO N2
4890 A=PNTS(I,I): B=PNTS(I,2)
4900 LPRINT USING 'Eff ';1;
4910 LPRINT USING' ff";FIX(A);
4920 LPRINT USING ·ff.f' ';(A-FIX(A»*100;
4930 LPRINT USING 'ffff";FIX(B);
4940 LPRINT USING ·ff.f' ';ABS(B-FIX(B»*100;
4950 LPRINT USING' ff.fff· ';PNTS(I,4);
4960 LPRINT USING ·ffff.fff· ';PNTS(I,5);
4970 LPRINT USING • fff.ff 'jPNTS(I,6);
4980 LPRINT USING' ffff.ff ';PNTS(I,7);
4990 LPRINTUSING' fUf' ;PNTS<I ,3)
5000 NEXT 1
5010 ,---------------
5020 '
5030' Printing of the irregular intervals table

5040' -----------------------------------------



'printing the subtitle

'printing the subtitle

'C in reverse ui~eo

Di storg"
in km"

• ;-SlS;·
decim. deg

" ;SIS;"
in deg-mi n

Presentation and questions

DRAWING OF THE PROFILE ON THE SCREEN

6180 LPRINT "Point
6190 LPRINT " No.
6200 '
6210' printing the point distances
6220 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6230 LPRINT
6240 ,---------------
6250 FOR K=I TO 53
6260 A=S3(K,I)
6270 LPRINT USING "fff ";Kj
6280 LPRINT USING" ff"";FIX(A);
6290 LPRINT USING "ff.f' ";A8S«A-FIX(A»)*100;
6300 LPRINT USING" ff.fff" ";S3(K,2);
6310 LPRINT USING" ffff.ff"jS3(K,3)
6320 NEXT K
6330 ,---------------
6340 ,------------------------------------------------------------------------
6350
6360 '
6370
6380 CLS
6390 '
6400 '
6410 '
6420 PRINT
6430 PRINT "New YOU will see the drawing of the profile on the screen."
6440 PRINT
6450 PRINT "The screen is 640 points wide : what distance in km do YOU want"
6460 INPUT "between 2 points: ";SL
6470 PRINT "The screen is 225 1ines high : what distance in m do YOU want"
6480 INPUT "between 2 1ines : ";SH
6490 PRINT
6500 '
6510 PRINT "You will haue the choice between : "
6520 PRINT" Make a cOPy of the screen on the printer"
6530 PRINT " Change the parameters"
6540 PRINT" Or end the program"
6550 PRINT "If YOU wan t to make a coPy on the pr inter : keep the pr inter'
6560 PRINT "ready, and type ";
6570 SCREEN 0,1 : PRINT "CO; : SCREEN 0,0
6580 PRINT " (no echo will appear on the screen)."
6590 PRINT "If YOU want to change the parameters : type ";
6600 SCREEN 0,1 : PRINT "Po; : SCREEN 0,0 'P in reuerse uideo
6610 PRINT "Typi ng any other key will end the program"
6620 PRINT" If the profile is too long to be drawn on only one screen'
6630 PRINT "page, a small dot" : PRINT "will appear at the bottom left of"
6640 PRlNT "the screenand yOU will hear a beep :"
6650 PRINT "if YOU want to make a copy on the printer type ";
6660 SCREEN 0,1 : PRINT "C" : SCREEN 0,0
6670 PRINT "if YOU want to change the parameters type ";
6680 SCREEN 0,1 : PRINT "P" : SCREEN 0,0
6690 PRINT "if YOU want to Ste the nut part of the profi le type ";
6700 SCREEN 0,1 : PRINT "N" : SCREEN 0,0
6710 '
6720 LOCATE 25,10 : SCREEN 0,1 . 'Iast line, reuerse uideo
6730 PRINT "( PRESS ANY KEYTO HAVE THE DRAWING AND 8E PATIENT )'
6740 AS=INKEYS : IF AS="· THEN 6740 'enter any character
6750 '

the title

IF S( 1,2)=1 THEN SIS="Lat i tude " ELSE SIS="Longi tu.de"

6030
6040 '
6050' preparing the printer
6060' ---------------------
6070 LPRINT CHRS( 27> "E"CHRS( 27>" LOI2" CHRS( 27)" ! "CHRS( 27>" n"
6080 LPRINT SPC(30-LEN(TS)/2)CHRS(27)"X"TS 'printing
6090 LPRINT CHRS(27)"Y" : LPRINT CHRS(27)"N"
6100 LPRINT : LPRINT : LPRINT
6110 LPRINT" ";5$(1)
6120 LPRINT CHRS(27)"E' : LPRINT CHRS(27)CHRS(34)
6130 LPRINT
6140 '
6150' ~~~~~~~~.~~!_~~!~~~_~!~~!~~~
6160 '
6170

5610' preparing the printer
5620' --.----.-----.-------
5630 LPRINT CHR$(27) "E"CHR$(27)"LOI2"CHRS(2n" 1 "CHRS(27) "n"
5640 LPRINT SPC(30-LEN(TS)/2)CHRS(27)"X"TS 'printing the title
5650 LPRINT CHRS(27)"Y" : LPRINT CHRS(27)"N"
5660 LPRINT : LPRINT : LPRINT
5670 LPRINT" ";SS(I)
5680 LPRINT CHRS(27)"E" : LPRINT CHRS(27)CHRS(34)
5690 LPRINT
5700 '
5710·' printing the column hudings
5720' ---- .. -----.----._- .. -------
5730 IF 5(1,2)=1 THEN SIs=" Latitude" ELSE SIS="Longitude"
5740 LPRINT "Point ";SIS;" ";SIS;" Distorg"
5750.LPRINT " No. in deg-min decim. deg in km"
5760 '
5770' printing the point distances
5780' ----------------------------
5790 LPRINT
5800 ,---------------
5810 FOR K=! TO S2
5820 A=S2(K,I)
5830 LPRINT USING "fff ";K;
5840 LPRINT USING" ffff"";FIX(A);
5850 LPRINT USING "ff.f' ";A8S«A-FIX(A»)*100;
5860 LPRINT USING "ffff.fff" ";S2(K,2);

'5870 LPRINT USING" ffff.ff";S2(K,3)
5880 NEXT K
5890 ,---------------
5900 '
5910' is there a second table with regular interuals ?
5920' ---------------------------.--------------------
5930 IF 1=3 THEN 6360
5940 FOR 1=1+1 TO 3
5950 IF S(I,I):2 THEN 6010
5960 NEXT 1
5970 GOTO 6360
5980 '
5990' Printing of the second table with regular interuals
6000' ---------------------------------------------------
6010 PRINT : PRINT
6020 PRINT "Ready to print the second table with regular interuals ";

SS( 1); : INPUT " (Y/N) ";RS
RS=LEFTS(RS,I> : IF RSO"Y" AND RSO"Y" THEN 5580



NEXT JS
NEXT JS

1 NEXT JS
NEXT JS

'printing the subtitle

LPRINT CHR$(27)"E"
'setting the printer baek to eharaeter printing

, to test a new eharaeter entry on" th-e keyboard

: LPRINT CHR$(27)"T02"
'setting the printer for graphies

FOR JS=O TO 159 : Xll=Xl$+CHR$(POINT(JS,IS)/7) :
FOR JS=160 TO 319 X2$=X2$+CHR$(POINT(JS,IS)/7)
FOR JS=320 TO 479 : X3t=X3t+CHR$(POINT(JS,IS)/7)
FOR JS=480 TO 639 : X4l=X4$+CHR$(POINT(JS,IS)/7)

,---------------

,---------------

'reading eaeh point along one 1 ine from 0 to 639
~ W R W W M ~ _ ••• • __ •• _

" The drawing is";640/SL;"km wide,"
" It is 221 1 ines high, one interual
SH;·m.·
CHRS( 27>"p"

SCREEN COPY ON THE LINE PRINTER

7650 GOTO 7200
7660
7670 '
7680 '
7690 SCREEN 0
7700 END

7450
7460' Copy 1ine after 1 ine of the 640 dots of eaeh 1 ine
7470' ------------------------------------------------
7480 ,---------------
7490 FDR IS=O TO 222
7500 Xl$=": X2$=" : X3t=.. : X4$="
7510
\'520
7530
7540
7550
7560
7570
7580
7590
7600 LPRINT CHR$(27)"G0640·Xl$X2$X3tX4$
7610 NEXT IS
7620 ,------~-------
7630 '
7640 LPRINT CHR$(27)"A"

7310
7320
7330 '
7340 LPRINT CHR$(27)"E"CHR$(27)"L012"CHR$(27)"!"CHR$(27)"n"

'setting the left margin and the eharaeter type for the title
7350 LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"Tl 'printinQ the title
7360 LPRINT CHR$(27)"Y" : LPRINT CHR$(27)"N" -
7370 LPRINT : LPRINT : LPRINT
7380 LPRINT" Sereen eopy of the profile"
7390. LPRINT CHRS(27)CHR$(34)
7400 LPRINT
7410 LPRINT
7420 LPRINT
7430 LPRINT
7440 LPRINT

'elears the sereen
, new frame

'first point of the 1ine

FOR I=J+I TO K
LI~ -(PNTS(I,7)/SL-PNTS(J,7)/SL,PNTS(I,3)/SH+D-HIN/SH+5)

'drawing of the 1ine 1 inking the points of the profile

8EEP : GOTO 7200
PSET (O,PNTS(J,3)/SH+D-HIN/SH+5)
,------------_..-

7110 NEXT 1
7120 ,---------------
7130 O=D+(HAX-HIN)/SH+5

'distance on the sereen from the top
IF K<N2 THEN 68507140

7150 '
7160' inquiring about the next work to do : continue to draw the lines
7170' on the sereen, change the parameters of the drawing, eopy
7180' the drawing on the printer
7190' ----------------------------------------------------------------
7200 Al=INKEY~ : IF Al="" THEN 7200
7210 IF A$="N' OR AS='n" THEN 0=0 ELSE 7250
7220 CLS
7230 LINE (0,0)-(639,222),,8 : GOTO 7070
7240 GOTO 7070
7250 IF Al="P' OR A$='p' THEN CLS ELSE 7280
7260 SCREEN 0
7270 GOTO 6450
7280 IF A$='C" OR At='e' THEN 7310 ELSE 7690
7290 ,------------------------------------------------------------------------
7300 '

7060
7070
7080
7090
7100

6760 SCREEN 1,0 : CLS 'setting the sereen to graphies and clearing it
6770 '
6780' Drawing
6790 '
6800 LINE (0,0)-(639,222),,8 'drawing of the frame
6810 '
6820' ~~~~~~9_~!_!~!.!~~!=
6830 '
6840 J=1 : 0=0 : GOTO 6900 'first 1ine
'850 J=K 'other 1 ines
6860 '
6870' Jooking for the last point of the 1ine
6880' --------------------------------------
6890 ,---------------
6900 FOR I=J TO N2
6910 IF PNTS(I,7)/SL<~640+PNTS(J,7)/SL) THEN 6930
6920 K=I-l : GOTO 6980
6930 NEXT 1
6940 1f< 1~1!"1 ?HEN K=N2
6950 '
6960' 100king for the minimum and maximum depths of the line
6970' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
6980 HIN=PNTS(J,3) : HAX=PNTS(J,3)
6990 ,---------------
7g.o0 FOR 1=J+ 1 Til K
7010 IF PNTS(I,3)<MIN THEN MIN=PNTS(I,3)
7020 IF PNTS(I ,3»MAX THEN MAX=PNTS<I ,3)
7030 NEXT 1
7040 ,---------------
7050 IF D+(HAX-HIN)/SH+5>221 THEN PSET (0,224) ELSE 7070

'if the last 1 ine goes out of the sereen



DI5K READY ('UHl ? 1

Hales of the data files on the disk :
"ATRENCH.DAT BRKPROFL.DAT PHTPROFL.DAT

Hale of your break,oints daia file: ? BRKPROFL.DAT
Hale of your ,rofile ,oints data ,Ile: ? pRTpROFL.~RT

1be ,roîile will be drawn on the screen without any indication,
it 1S just done for you to haue a schelatic view, the lenlth,of ,
the screen will show only a ,rofile 648 ~I long. If the section IS
longer it will be broken, and will'be read frOI to, to bottol of
screen.

You will De allowed to lake a screen co,~ on the line ,rinter,
but it will take about half and heur. If your profile need lore
than one sereen it will 100' uni il the end, and you Il i II be
allol/ed to lake co,ies.

Subtitle : ? Ci rcl , Seçttoos ,
Uhat kind : irregu ar ln eruals (1) (only ooei

or relular intervals (2) ? l
,How lany points in the table with irresular interuals ? 11

Point 1 Lat in degrees &linuies ?~
Lons in degtees and linutes ? -184.578

Point 2 Lat in desrees &linutes ? 16.1
Long in destees and linutes?"'"':'99.41S

Point 3 Lat in delteeS &linutes ? 16.23
Long in degtees and linutesl~ iiI.fl5

Point 4 Lat in degrees &li~utes? •
Long in degrees and linute-;~:- .48

Point 5 Lat in degrees &ainutes ? 15.
lons in degrees and linutes ~ - ~

Point 6 Lat in degrees & linutes ?~3
Lons in degtees and linutes ,- 1.

Foint 7 Lat in delteeS &linutes ? 18. 8
Long in delrees and linutes . - t

Point 8 Lat in degrees &linutes ?~
Lons in delrees and linutes ?~

Point 9 Lat in degtee~ & linute~ ?~34
l.ong in delteeS and linutes '.- .1'2

Point 18 Lat in delrees &linutes? •
Lon! in delrees and linutes '~

TITLE ? ftI~DLE AftERICR TRENeH aXIS

Rr~ the data continou~L~ increasing or decreaslng along
Latitudes (1) or along Longitudes (2) : ? ~

Rre the Lonsitudes increasin! (I) or decreasins (2) alons~he profile ? 1.
Wovld YO~ like to have u, to 3 tables (1 vith irresvlar interva!s
and 2 uith regulal" iniervals of lat or long) (,fiN) ?J.

How lan~ tables do ~ou uant io create lU' to J) ? JL
TABLE !

This ,rOlral COI,U\@S th~ ,osition of ,oi~t~ alo~c a ,rofil@ and
and will gi~e a schelatic Ilne drawlng of thl> profIle.

The data are located in a se,arate file. First data ha~in~,the
latitude and lonsitude of break points,and other il,ortant ,oInts
alon! the ,rofile, and then data contalnln! the latitude, 10n!ltude
and de,th of ail the ,oints of the ,rofile.

The latitude and lonliiude are in degrees &linut@s ~nd wr;tten
in a s,ecial forlat : -194.358 I@ans 194'W 35.8' (the Ilnu. Slgn 1.
for South latitude and Vest longitude).

The first line of the data file lust be nUlbered 589 and lust
read the values of the two variables Hl and H2 containing : for HI
the nUlber of break ~oinis, and for H2 the nUlber of ~olnts alons
the ,rofile. For exal,le

599 Nl=J9 : H2=569

lhe last line nUlber IUSt not exceed 499'. The data,file nal!
lUst have .DAT as extension, and lust have heen saved ln an ASCiI
forut.

* This data file luSt be put into two randol acciss data files by
the progru 'RANPROFL' before any ,rocessing lIithin ihis ,rOlru.

The progral will giue ~ou a list on the line printer of the lat
and Ions of the poinis alons the profile in desre~s and linutes,
and in decilal degrees the distance frol one point to the next,
and the distance frol the first, corrected b~ ihe disiance beil/een
break ,oints. and the de,th. The distances are in kit and the
de,th in leters.

Then ~ou will have a ,rinted list oi the lat and long of the
break point~ in degree~ and linute~1 and in decilal degree~, tne
distance in kl betueen the ,oint and the ,tecedins one, and the
cUlulated SUI cOlputed frol the points along the ,rofile, the last
coluln lIill sive the distance alons the ptofile frol the first
point.

You layuse anoiher feature of ihis ,rOlral : haue the distance
frol the origin of ,oints crossins leridians and ,arallel, spaced
b~ a chosen interval.

B

*



You viii have the choice betveen :
"ake à cop~ of the screen on the printer
Chanse the paraaeters
Or end the progral

If ~ou vant to lake a co,~ on the ,rint@r : k@ep the printer
r@ady, and t~pe 1 (no @cho viii appear on the sere@n).
If ~ou vant to chang@ the paral@ters : i~pe 1
lyping an~ olher key viii end the progral

If the profile is too lon~ to be dralln on only one sereen
pase, a slall dot
Il i Il ap!Dur at the bottol 1eft of
the screen and ~ou viii h@ar a b@@p :
if ~QU want to aake a copy on the ,rint@r t~pe 1
if you want to change the paralet@rs t~pe 1
if ~ou vant to see the n@xt part of the ,rofil@ type •

~----------"-'-----..-------

~
L~~.............~~.J>·---..J'"o-J"

r
1

*....-----------------------,

e~
p
-- The screen is 648 ,oints vide : Ilhat distance in ka do ~ou want

between 2 po ints : ? J.
The screen is 225 lines hish : vhat distance in 1 do ~ou vant
betveen 2 lines : ? 11

TRBLE 2

*

Subtitle : ? Lonlitudel
Yhat kind : irresular Intervals (1) (onl~ one)

or relular intervals (2) ?~
Are the dah lat itudes (1) or Lons itudes (2) . l.

first value (DD.ftft) ?~
last value (DD."ft) ? :l1
interval COD."") ? l

PLEASE, WAIl ...

Read~ to print the table vith the break points (Y/H) ?JL
a

R.ad~ to ,rint the table vith ail the profile points (Y/H) ? JL
b

R.ad~ to print the taol. vith irresular intervals : Circl. Sections (Y/H) ?~
C

Read~ to print the fi l'st table uith regular intervals : lonlitudes (Y/M) ? Jl
d

*leu wou uill s•• lh. driuinc of lh. ,rofil. on lh. ~cr••n.

The screen is 648 ,oints vide : vhat distance in kl do ~ou vant
belveen 2 po ints : ? J.
The scrten is 225 lines hiSh : Ilhat distance in 1 do ~ou liant
betlleen 2 1ines : ? 1!
You lIill have the choite betlleen

"ake a cop~ of the screen on the 'l'inter
Change the paraleters
Or end the 'l'Oirai

If ~ou vant tOlake a co,~ on the 'l'inter: kee, the printer
read~, and t~pe 1 (no echo viii a"ear on the screen).
If ~ou uant to chanse the ,araleters : t~,e 1
T~pins an~ ether ke~ lIill end the ,rosral

If the profile is too lont ~. t" dravn on onl~ one scrnn
,ace, a siaii dol
viii ap,ear ai ihe bottai left of
the screen and ~ou will hear a beep :
if ~ou vant to aake a co,y on the printer type 1
if ~ou liant ta chanse the paraaeters t~pe •
if ~ou liant to see the next part of the ,rofile t~pe •



Break points along the prof il e

Point Latitude Longitude Latitude Long i tude Deach Dcumul Distorg
No. in degrees-minutes in decimal degrees in Km in Km in Km

1 18'46.2' -105' 3.8' 18.770' -105.063' 0.00 0.00 0.00
2 18'40.7' -104'57.8' 18.67S· -104.963' 14.74 14.68 14.74
3 18'22.4' -104'33.3' 18.373' -104.555' 54.73 55.42 69.48
4 17'46.0' -103'44.0' 17.767' -103.733' 109.86 113.06 179.34
5 17'22.3' -102'46.7' 17.372' -102.778' 110.24 112.17 289.58
6 16'57.9' -101'53.5' 16.965' -101.892' 104.41 106.13 ~93.98
7 16'38.7' -101'11.7' 16.645' -101.195' 82.19 82.95 . 476.17
8 16'20.4' -100'10.0' 16.340' -100.167' 114.64 117.19 590.81
9 16' 2.3' -99'21.5' 16.038' -99.358' 92.45 94.12 683.26

10 15'46.4' -98'39.3' 15.773' -98.655' 80.58 83.18 763.84
Il 15'29.7' -97'47.6' 15.495' -97.793' 97.22 101.30 861.06
12 15'17.6' -97'13.8' 15.293' -97.230' 64.31 68.81 925.37
13 15'13.1 ' -95'48.8' 15.218' -95.813' 152.07 154.15 1077.44
14 15' 0.4' -95'20.0' 15.007' -95.333' 56.47 57.12 1133.91
15 14'42.1 ' -94'50.6' 14.702' -94.843' 62.48 63.78 1196.39
16 14'10.1 ' -93'59.7' 14.168' -93.995' 108.74 111.28 1305.12
17 13'49.0' -93'19.0' 13.817' -93.317' 82.77 84.55 1387.90
18 13'29.0' -92'40.0' 13.483' -92.667' 79.28 81.37 1467.18
19 12'48.7' -91'14.4' 12.812' -91.240' 171.44 174.73 1638.62
20 12'30.3' -90'32.5' 12.505' -90.542' 82.95 83.91 1721.57
21 12'10.0' -89'35.0' 12.167' -89.583' 110.56 113.94 1832.13
22 11"46.6' -88'38.8' 11.777' -88.647' 110.61 111.70 19.42.74
23 11'33.3' -88'10.0' Il .. 555' -88.167' 57.65 58.21 2000.39
24 10'50.0' -87'13.1' 10.833' -·87.218' 130.78 132.36 2131.17
25 9'48.9' -86'20.0' 9.815' -86.333' 148.86 150.82 2280.03
26 9' 9.0' -85'30.0' 9.150' -85.500' 117.39 127.91 2397.42
27 8'39.3' -94'25.5' 8.655' -84.425' 130.13 134.99 2527.55
28 8'21.3' -83'52.1' 8.355' -83.868' 69.65 71.37 2597.20
29 8'10.7' -83'22.6' 8.178' -83.377' 57.40 58.81 2654.60
30 7'50.0' -82'59.5' 7.833' -82.992' 57.11 58.47 2711.71
31 7'19.0' -82'50.0' 7.317' -82.833' . 59.91 60.76 2771.62
32 7'11.8' -82'19.9' 7.197' -82.332' 56.90 57.12 2828.52
33 6'56.6' -81'51.8' 6.943' -81.86'3' 58.73 62.75 2887.25
34 6'52.9' -79'50.3' 6.882' -79.838' 223.48 229.62 3110.73

g~

C
a MIDDLE AMERICA TRENCH AXIS



b
MIDDLE AMERICA TRENCH AXIS

Ail the points of the prof i le

•

Point Latitude Longitude Latitude Longitude Deac:h Distorg Depth
No. in degrees-minutes in dec:imal degrees in km in km in m

1 18'46.2' -105' 3.8' 18.770' -105.063' 0.00 0.00 5000
2 18'42.3' -104'59.6' 18.705' -104.993' 10.34 10.38 5000
3 18'41.1 ' -104'58.2' 18.685' -104.970' 3.32 13.72 4500
4 18'40.3' -104'57.4' 18.672' -104.957' 2.05 15.74 4500
5 18'40.0' -104'57.3' 18.667' -104.955' 0.58 16.31 4550
6 18'26.5' -104'41.8' 18.442' -104.697" 37.01 52.86 4550
7 18'23.9' -104'36.8' 18.398' -104.613' 10.04 62.77 4500
8 18'23.1 ' -104'35.1' 18.385' -104.585' 3.34 66.07 4450 623 6'57.2' -82' 1.8' 6.953' -82.030' 18.97 2869.79 3050
9 18'21. 7' -104'31.5' 18.362' -104.525' 6.85 72.73 4250 624 6'56.3' -81"57.9' 6.938' -81.963' 7.55 2876.86 2900

10 18'21.6' -104'31.3' 18.360' -104.522' 0.40 73.12 4300 625 6'56.6' -81'55.0' 6.943' -81.917' 5.19 2881.72 2850
Il 18'20.0' -104'29.6' 18.333' -104.493' 4.22 77 .22 4300 626 6'56.7' -81'54.1' 6.945' -81.902' 1.67 2883.28 2800
12 18'18.6' -104'28.8' 18.310' -104.480' 2.96 80.09 4200 627 6'56.6' -81'51.8' 6.943' -81.863' 4.24 2887.25 1300
13 18'15.6' -104'27.9' 18.260' -104.465' 5.79 85.71 4350 628 6'56.4' -81' 49.7' 6.940' -81.828' 3.88 2891.03 1500
14 18-14.8' -104'27.4' 18.247' -104.457' 1.73 87.39 4350 629 6'54.2' -81·46.~' 6.~03' -81.782' 6 •.58 28.97.43 1650
15 18'13.4' -104'26.5' 18.223' -104.442' 3.04 90.35 4350 630 6"52.0' -81'44.6' 6.867' -81.743' 5.88 2903.16 1700
16 18'10.4' -104"24.0' 18.173' -104.400' 7.10 97.25 4400 631 6'51.0' -81'42.2' 6.850' -81.703' 4.79 2907.83 ·1750
17 18'16.1 ' -104'23.7' 18.168' -104.395' 0.77 97.99 4450 632 6'50.9' -81'38.8' 6.848' -81.647' 6.27 ·1913.92 1850
18 18' 8.9' -104'22.2' 18.148' -104.370' 3.46 101.35 4550 633 6'50.4' -81'36.3' 6.841)' -81.605' 4.70 l~18i50 1900
19 18' 8.5' -104'21.0' 18.142' -104.350' 2.24 103.53 4650 634 6"50.0' -91'35.0' 6.833' -81.583' 2.51 2920.94 1950
20 18' 6.5' -104'17.4' 18.168' -104.290' 7.35 116.68 4750 635 6'49.0' -81"32.6' •• 817' -81.543' 4.80 2'25.60 2006
21 18" 3.4' -104'10.6' 18.057' -104.167' 14.27 124.55 4850 636 6'47.9' -81'30.0' 6.798' -81.500' 5.21 2930 .67 2050
22 IS' 0.7' -104' 5.1 ' 18.012' -104.085' 9.99 134.26 4850 637 6'46,9' -al' 25.9' 6.782' -81.432' 7.78 2938.24 2150
23 17'59.9' -104' 3.7·' 17.998' -104.062' 2.88 137.06 4850 638 6'46.8' -81"23.1 ' 6.780' -81.385' 5.16 2943.27 2250
24 17'59.4' -104' 2.9' 17.990' -104.048' 1.69 138.70 4900 639 6'46.6' -81'21.5' 6.777' -81.358' 2.97 2946.16 2300
25 17'56.1 ' -103'56.8' 17.935' -103.947' 12.39 150.74 4900 640 6'46.6' -81'19.6' 6.777' -81.327' 3.50 2949.56 2450
26 17'43.0' -103'42.2' 17.717' -103.703' 35.43 185.55 4900 641 6'46.3' -81'17.6' 6.772' -81.293' 3.73 2953.19 2500
27 1-7'39.6' -103'35.1' 17.660' -103.585' 14.05 199.36 4850 642 6'46.1' -81'14.9' 6.76S' -81.248' 4.99 295S.05 2550
28 17'37.2' -103'29.0' 17.620' -103.483' 11.67 210.83 4800 643 6'46.0' -81'12.4' 6.767' -81.207' 4.61 2962.53 2750
29 17'35.9' -103'25.3' 17.598' -103.422' 6.98 217.69 4750 644 6'46.2' -SI·10.7' 6.770' -81.178' 3.15 2965.60 2900
30 17'34.4' -103'21.5' 17.573' -103.358' 7.28 224.84 4750 645 6'46.2' -81' 8.2' 6.770' -81.137' 4.61 2970.09 3000
31 17"24.3' -102'55.0' 17.405' -102.917' 50.48 274.45 4750 646 6'46.2' -81' 3.7' 6.770' -81.062' 8.29 2978.16 3200
32 17'23.7' -102'52.5' 17.395' -102.875' 4.57 278.94 4700 647 6"45.7' -81' 2.1 ' 6.762' -81.035' 3.09 2981.16 3250
33 17"23.1 ' -102'50.0' 17.385' -102.833' 4.57 283.43 4600 648 6'45.5' -81' 1.6' 6.758' -81.027' 0.99 2982.13 3300
34 17'22.8' -102'49.7' 17.380' -102.828' 0.77 284.19 4500 649 6'46.0' -80'59.4' 6.767' -80.990' 4.16 2986.18 3350
35 17'20.9' -102'42.6' 17.348' -102.710' 13.06 297.04 4500 650 6'52.9' -79'50.3' 6.882' -79.838' 127.98 3110.73 3350
36 17'14.1 ' -102'31.2' 17.235' -102.520' 23.81 320.46 4550
37 17'12.3' -102'28.8' 17.205' -102.480' 5.41 325.78 4550
38 17'10.0' -102'27.4' 17.167' -102.457' 4.94 330.64 4550
39 17' 9.6' -102'26.6' 17.160' -102.443' 1.60 332.22 4550
40 17' 9.4' -102'26.3' 17.157' -102.438' 0.65 332.85 4500
41 16'59.5' -101'59.6' 16.992' -101.993' 50.78 382.81 4550
42 16'56.4' -101'47.5' 16.940' -101.792' 22.24 404.84 4800
43 16'54.8' -101'43.8' 16.913' -101.730' 7.21 411.98 4850
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MIDDLE AMERICA TRENCH AXIS

d
MIDDLE AMERICA TRENCH AXIS

Circle Sect ions Longi tudes

Point Latitude Longitude Latitude Longitude Distol"g Point Longitude Long i tude Distol"gNo. in degl"ees-minutes in decjmal degl"ees in km No. in deg-min dec im. deg in km

1 18'40.7' -104'57.8' 18.678' -104.963' 14.73 1 -105' 0.0' -105.000' 9.392 16'10.0' -99'41. 8' 16.167' -99.697' 644.89 2 -104' O.D-' -104.000' 144.423 16'23,0' -99'21.5' 16.383' -'99.358' 683.26 3 -103' 0.0' -103.000' 265.094 15'13.1 ' -95'48.8' 15.218' -95.813' 1077.44 4 -102' 0.0' -102.000' 382.065 15' 0.4' -95'20.0' 15.007' -95.333' 1133.91 5 -lOI" 0.0' -101.000' 497.406 11'33.3' -88'10.0' 11 .555' -88.167' 2000.39 6 -100' 0.0' -100.000' 610.637 10'50.3' -87'13.4' 10.838' -87.223' 2130.40 7 -99' 0.0' -99.000' 725.248 8'21.3' -83'52.1' 8.355' -83.868' 2597.20 8 -98' 0.0' -98.000' 837.389 7'13.4' -82'29.2' 7.223' -82.487' 2810.27 9 -97' '0.0' -97.000' 949.8610 6'52.9' -79'50.3' 6.882' -79.838' 3110.73 10 -96' 0.0' -96.000' 1056.72
11 -95' 0.0' -95.000' 1175.97
12 -94' 1),0' -94.000' 1304.26
13 -93' 0.0' -93.000' 1425.93
14 -92' 0.0' -92.000' 1549.75
15 -91' 0.0' -91.000' 1667.31
16 -90' 0.0' -90.000' 1784.83
17 -89' 0.0' -89.000' 1901.13
18 -88' il.o' -88.000' 2021.38
19 -87' 0.0' -87.000' 2166.20
20 -86' 0.0' -86.000' 2329.97
21 -85' 0.0' -85.000' 2455.63
22 -84' 0.0' -84.000' 2579.68
23 -83' 0.0' -83.000' 2710.45
24 -82' 0.0' -82.000' 2872.98
25 -81' 0.0' -81.000' 2985.07,
26 -80' 0.0' -80.000' 3093.25
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MIDDLE AMERICA TRENCH AXIS

Sereen eopy of the profile

The "drawing is 640 km wide.
It is 221 1 ines high, one interval between two 1 ines represents 50 m.

f
MIDDLE AMERICA TRENCH AXIS

Sereen eopy of the profile

The drawing is 640 km wide.
It is 221 1 ines high, one interval between two 1 ines represents 25 m.
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Sereen eopy of the profile

The drawing is 640 km wide.
It is 221 1 ines high, one interual between two 1 ines represents 25 m.



4.3
A 10 REM ================================================================

15 REM
20 REM PROGRAM MATPROFILE'
25 REM
30 REM JACQUELINE ROUMP. AUG. 1984
35 REM ================================================================
40 PAGE
45 INIT
50 SET OEGREES
55 CHARS IZE 4
sa PRINT ' MAT PROFILE'
65 PRINT
70 PRINT
75 CHARS IZE 3
80 REM
85 REM PRESENTATION
90 REM ==c=========
95 PRINT 'PROGRAM TO OR~W THE MIDDLE AMERICA TRENCH AXIS PROFILE FROM '
100 PRINT 'DATA PROCESSED ON A ZENITH 100 COMPUTER'
105PRINT 'THE PROFILE WILL BE DRAWN ON A BENSON 1332 PLOTTER, USING '
110 PRINT 'COLORED OR BLACK PENS , IF BLACK PUT BLACK PENS IN THE 3'
115 PRINT 'PENHOLDERS. IF IN COLOR, YOU MUST KNOW THAT "
120 PRINT' PEN OIS USED FOR THE AXES'
125 PRINT' PEN 1 FOR THE TITLE, THE BREAKPOINTS ANO THE CIRCLE LIMITS'
130 PRINT' PEN 2 FOR THE PROFILE ITSELF'
135 PRINT' PEN 2, AFTER CHANGED TO 4TH COLOR IS USED FOR THE COMMENTS'
140 PRINT ' ALONG THE PROFILE (MAIN FEATURES AND SURVEYS)'
145 REM
150 REM DATA TABLES
155 REM ===========
160 REM
165 REM TABLE OF THE DATA DISTANCES AND DEPTHS ALONG THE PROFILE

170 REM --------------------------------------------------------
175 NO=650
IBO DIM A<NO,2)
185 DATA 0,5000,10.38,5000,13.72,4500.15.74,4500,16.31,4550,52.86.4550
190 DATA 62.77,4500,66.07,4450,72.73.4250,73.12.4300,77.22,4300
195 DATA 80.09,4200,85.71,4350,87.39,4350,90.35,4350,97.25,4400
200 DATA 97.99,4450,101.35,4550,103.53,4650,110.68,4750,124.55,4850
205 OATA 134.26,4850, 137.06,4B50, 138.7,4900, 150.74,4900, 185.55,4900
210 DATA 199.36,4850,210.•83,4800,217.69,4750,224.84,4750,274.45,4750
215 DATA 278.94,4700,283.43.4600,284.19,4500,297.04.4500,320.46.4550
220 DATA 325.78,4550,330.64,4550,332.22,4550,332.85.4~,382.81,4550

225 DATA 404.84,4800.411.98,4850.415.59,4900,421.71,4950,436.63,5000
230 DATA 474.84,5000,477.24,5050,479.12,5100,480.34,52$Q,49300l,5250
235-DATA 485.47,5250,507.55,5300,510.52,5300,515.26,5Z$Q,52boI5,5300
240 DATA 522059,5400,524.74,5550,536.69,5550,538.68,5510,596.35,5550
245 OATA 588.49,5500,589.63,5400,602.41,5300,604032,5200,605.39,5250
250 DATA 610.44,5250,611.78,5250,614.78,5300,620.93,5300,621.46,5350
255 DATA 633.22,5350,638.03,5300,640.88,5300.644.89,53$0,653.73,5350
260 DATA 658.8,5400,678.84,5400,680.97 ,5300.683.26,5250.• 691091 ,5300
265 DATA 693.51,5300,699.93,5250,708.14,5150,714.88,5100,722.03,5000
270 DATA 730.94,4900,736.18,4800,738.08,4750,739.61,4750.743.88,4850
27'5 DATA 748.87,4900,757.98,4900,761.97.4900,763.84,4800,768.7,5300
280 DATA 770.25,5350,775.12,5350,780.61,5300,791.98,5250,790.86,5250
285 DATA 796.57,5200,799.75,5150,800.3,5100,904.99,5100.814.11,5100
290 DATA 814.65,5Ioo,815.58,5300,825.21,5300,827.72.52SD.836.16,5200
295 DATA 836.87,5150,837.9,5150,838.41,5150,861.08,5000.164.9,5100
300 DATA 869.0'5,5200.970.73,5250,879.22,525O,883.05.S200,891.26,5000
305 DATA 893.33,4950,896.26,4950,901.45,505O,905.76.50s0,908.69,5050

•

•
•

700 DATA 2310.39,4300.2315.79,4250,2320.47,4200,2321.68,4200,2323,4200
705 DAT 2324.36,4150,2325.21,3900,2325.99,3900,2326.42,4000,2331.61,4000
710 DAT 2334.67,3950,2345.01,3900,2348.26,3850,2350.77,3800,2352.06,3750
715 DAT 2353.49.3750,2354.72,3800.2356.04,3800,2356.88.3750.2360.01,3750
720 DATA 2360.87,3900,2363.99,3800,2372.25,3700,2373.6,3700,2380.33,3700
725 DATA 2396.94,3600,2392.74.3550,2397.42,3500,2398.15,3450,2398.5,3400
730 DAT 2400.69,3400,2401.22,3350,2401.93,3350,2404.57,3550.2407.77,3600
735 DAT 2409.58,3650.2414.08,3700.2430.56,3700,2433.58,3700,2437.48,3700
740 DATA 2441.95.3650,2443.14.3600.2446,3600,2449.91,3600.2463.13,3550
745 DATA 2471.86,3550,2476.89.3600,2497.1,3600,2501.58,3500,2504.78,3450
750 DATA 2506.42,3350,2508.56,3300,2512.74.3200,2513.89,3150,2516.2,3100
755 DAT 2518.51,2800,2524.54,2750.2525.74,2750,2526.51,2800.2528.68.2900
760 DAT 2535.33.2900,2536.86.2850.2540.56,2800,2543.85,2750,2552.21.2600
765 DAT 2554.24,2500,2'555.85.2450,2559.72,2450,2565.05,2350,2577.24.2250
770 DATA 2579.09,2200,2582.06.2150,2586.15.2100,2589.75,2000.2597.2,17'50
775 DAT 2599.54,1750,2605.61,1750,2610.92,1750.2613.02,1850,2640.82,1850
780 DATA 2642.52,1750,2643.49,1500,2645.19,1800.2652.03,1800,2654.6.1500
785 DAT 2655.97,1500.2656.87,1500.2658.85.1750,2667.13,1900,2672.95,1900
790 DAT 2711.71,2000,2736.96,2750,2751.92.3150,2760.18,3250,2765.04.3350
795 DAT 2787.57,3400.2799.37,3400,2810.27.3300,2822.18,3250.2823.84,3000
800 DAT 2825.71,3000,2828.52,2750,2830.15.2800,2937.32,2900,2842.37,2950
805 DAT 2852.04,3050,2869.79,3050,2876.86,2900,2881.72.2850,2883.28,2800
810 DAT 2887.25,1300,2891.03,1500.2897.43,1650,2903.16,1700.2907.83,1750
815 DATA 2913.92,1850.2918.5,1900,2920.94,1950,2925.6.2000,2930.67,2050
820 DAT 2938.24.2150,2943.27,2250,2946.16,2300,2949.56.2450,2953.19.2500
825 DATA 2958.05.2550,2962.53.2750.2965.6,2900,2970.09.3000,2978.16,3200
830 DATA 2981.16.3250,2982.13,3300.2986.18,3350.3110.73.3350
835 READ A-
840 REM
845 REM TABLE OF BREAK POINTS NUMBERS AND DISTANCES ALONG THE PROFILE
850 REM -------------------------------------------------------------
855 NI=34
860 DIM B1Nl,2)
B65 DATA 1,0.2,14.74,3,69.48,4.179.34,5,289.58,6,393.98,7.476.17
B70 DATA 8.590.81,9.683.26,10.763.84.11,861.06,12,925.37.13,1077.44
875 DATA 14.1133.91,15.1196.39.16.1305.12.17.1387.9.18.1467.18
880 DATA 19.163B.62.20,1721.57,21,1832.13,22,1942.74.23.2000.39
885 DATA 24,2131.17.25,2280.03,26,2397.42,27.2527.55.28.2597.2
890 DATA 29,2654.6.30,2711.71,31,2771.62,32,2828.52.33.2B87.25
895 DATA 34,3110.73
900 READ B
905 REM



910 REM TABLE OF THE ~ONGITUDES NUMBERS AND OISTANCES A~ONG THE PROFI~E

915 REM ---------------------------------------------------------------
920 N2=26
925 DIM CCN2.21
930 OATA -105.9.39.-104.144.42.-103.265.09.-102.382.06.-101.497.4
935 OATA -100.610.63.-99.725.24.-98.837.38.-97.949.86.-96.1056.72
940 DATA -95.1175.97.-94.1304.26.-93.1425.93.-92.1549.75.-91.1667.31
945 OATA -90.1784.83.-89.1901.13.-88.2021.38.-87.2166.2.-86.2329.97
950 DATA -85.2455.63.-84.2579.68.-83.2710.45.-82.2872.98.-81.2985.07
955 DATA -80.3093.25
960 READ C
965 REM
970 REM TABLE OF THE CIRC~E SECTIONS ~IMITS NUMBERS AND DISTANCES

975 REM ---------------------------------------------------------
980 N3=10
9B5 DIM DCN3.21
990 DATA 1.14.73.2.644.B9.3.6B3.26.4.1077.44.5.1133.91.6.2OO0.39
995 DATA 7.2130.4.8.2597.2.9.2810.27.10.3fI0.73
1000 READ 0
lOlO REM --------------------------------------------- ~ _
1020 REM
1030 REM INITIA~IZATION OF THE BENSON P~OTTER

1040 REM ====================================
1050 PRINT
1060 PRINT '~OTTER READY CY/NI ? "
1070 INPUT RS
1080 RS=SEGCRS.I.II
1090 IF RS<>'Y' THEN 1060
1100 GOSUB 5090
1110 ZI=ACI.Il/IOO
1120 ZO=ACI.21/1000
1130 Z2=0
1140 REM
1150 REM GOING TO THE FIRST POINT OF THE PROFI~E POSITION IN CM
1160 REM ------------------------------------------------------
1170 GOSUB 5310
1180 REM
1190 REM INITIA~IZATION OF THE PEN
1200 REM -------------------------
1210 Z2=1
1220 REM
1230 REM INITIA~IZATION OF WRITING TYPE AND ORIENTATION
1240 REM ----------------------------------------------
1250 Z6=2
1260 GOSUB 5840
1270 REM
1280 REM DRAWING OF THE PROFI~E

1290 REM ======================
1300 FOR 1=1 TO NO
1310 ZI=AII.II/IOO
1320 ZO=AII.21/1000
1330 GOSUB 5310
1340 NEXT 1
1350 Z6=0
1360 GOSUB 5840
1370 REM
1380 REM TOP HORIZONTA~ AXIS
1390 REM ===================
1400 Z4=0.2
1410 Z5=0.3

1420 Z9=90
1430 GOSUB 5700
1440 XO=O
1450 YO=O
1460 ~=AINO.I)/IOO

1470 VO=O
1480 Vl=IOO
1490 GO=I.
1500 TS='OISTANCE IN KM'
1510 1=1
1520 Z7=-1
\530 REM DRAWING OF THE AXIS WITH ABOVE PARAMETERS
1540 REM
1550 GOSUB 6520
1560 REM
1570 REM ~EFT VERTICA~ AXIS
1580 REM ==================
1590 XO=O.
1600 YO=O
1610 ~=10000/1000

1620 VO=O
1630 VI=lODO
1640 GO=I
1650 TS='DEPTH IN M'
1660 1=0
1670 Z7=-1
1680 REM DRAWING OF THE AXIS WITH ABOVE PARAMETERS
1690 REM
1700 GOSUB 6520
1710 REM
1720 REM BOTTOM HORIZONTA~ AXIS
1730 REM ======================
1740 Z2=0
1750 ZO=IOOoo/IOOO
1760 ZI=O
1770 REM
1780 REM GOING TO THE FIRST POINT OF THE AXIS
1790 REM ------------------------------------
1800 GOSUB 5310
IBI0 REM
1820 REM DRAWING THE AXIS. THE TICK MARKS AND PRINTING THE ~ABE~S

1830 REM --------------------------------------------------------
1840 FOR K=I TO N2
1850ZI=C(K.21/100
1860 Z2=1
1870 GOSUB 5310
1880 ZO=10000/10oo+0.2
1890 GOSUB 5310
1900 IF CCK.II/2=INTICCK.II/21 THEN 1980
1910 Z2=0
1920 Z8=t( K.1l
1930 YS=STRCZBI
1940 ZO=10000/1000+0.2+1.5.Z5
1950 ZI=C(K.21/100-~ENCYSI/2.Z4

1960 GOSUB5310
1970 GOSUB 5930
1980 ZO=IOOOO/IOOO
1990 ZI=C(K.2l/100
2000 GOSUB 5310
2010 NEXT .K



RIGHT VERTICA~ AXIS

PRINTING OF THE TIT~E

ORAWING THE END OF THE AXIS

ORAWING THE END OF THE AXIS

===================================================

====================================================

BREAK POINTS TICK MARKS ORAWING AND ~ABE~S PRINTING

CIRC~E SECTIONS TICK MARKS ORAWING AND NAME PRINTING

2620 REM
2630 T$='M'
2640 ZI=ZI+I~ENIT$I+~ENIZ$l+4).Z4

26S0 Z2=0
2660 GOSUB 5310
2670 Z$=T$
26BO Z3=~ENCZ$1

2690 GOSUB 5600
2700 ZO=XO
2710 ZI=YO
2720 REM
2730 REM
2740 REM
2750 Z2=0
2760 Z5=O.25
2770 GOSUB 5700
2780 Z6=1
2790 GOSUB 5B40
2800 1=1
2810 ZO=8000/1000
2B20 ZIsO
2B30 GOSUB 5310
2840 FOR K=2 TO NI
2850 Z2=0
2860 ZO=BOOO/I000
2870 ZB=BCK-I.ll-l
2BBO YS=STRCZBl
2B90 IF C~ENIY$l+ll.Z4>IBCK.21-BIK-I.2)1/100 THEN 2930
2900 ZI=BIK-I.2l/100+IBCK.2)-BIK-I.2)1/2/100-~ENCY$)/2.Z4

2910 GOSUB. 5310
2920 GOSUB 5930
2930 ZI=BIK.2)/I00
2940 GOSUB 5310
2950 Z2=1
2960 ZO=8000/IQoo-0.25
2970 GOSUB 5310
29BO ZO=8000/1000
2990 GOSUB 5310
3000 NEXT K
3010 Z4=o.25
3020 Z5=0.3
3030 GOSUB 5700
3040 Z$='EARTHQUAKES SECTIONS AND BREAK POINTS'
3050 Z3~ENIZ$1

3060 ZO=8000/1000+3.Z5
3070 ZI=ZI-CZ3+ll.Z4
30BO Z2=O
3090 GOSUB 5310
3100 GOSUB 5600
3110 ZO=XO
3120 ZI=YO
3130 Z2=0
3140 Z4=0.2
3150 GOSUB 5700
3160 REM
3170 REM
3180 REM
3190 Z2=0
3200 ZO=1 00011000
3210 21=0

2020 REM
2030 REM
2040 REM
2050 Z2=1
2060 ZI=ACNO.II/I00
2070 GOSUB 5310
20BO REM
2090 REM PRINTING OF THE TIT~E

2100 REM ---------------------
2110 Z$='~ONGITUOES'

2120 Z3=~ENCZ$1

2130 ZO=10000/I000+0.2+4.Z5
2140 ZI=ZI-Z3.Z4
2150 Z2=0
2160 GOSUB 5310
2170 GOSUB 5600
2180 ZO=XO
2190 Z1=YO
2200 Z2=0
2210 REM
2220 REM
2230 REM
2240 Z2=0
2250 GO=1
2260 ~=IOOOO/I000

2270 ZI=AINO.II/100
22BO ZO=O
2290 REM
2300 REM GOING TO THE ORIGIN OF THE AXIS
2310 REM -------------------------------
2320 GOSUB 5310
2330 ZI151=INTC1.5/GOl+1
2340 J=INTC~/GOI

2350 REM
2360 REM ORAWING THE AXIS AND TICK MARKS. AND PAINTING THE ~A8E~S

2370 REM --------------------------------------------------------
2380 FOR K=1 TO J+I
2390 ZO=XO+IK-ll.GO
2400 Z2=1
2410 GOSUB 5310
2420 ZI=AINO.ll/100+0.2
2430 GOSUB 5310
2440 IF K-I-INTCCK-ll/Z115l).ZI151<>0 THEN 2510
2450 ZB=VO+Vl.IK-ll
2460 Z$=STRIZBI
2470 ZI=ZI+Z4
2480 Z2=0 .
2490 GOSUB 5310
2500 GOSUB 5930
2510 ZI=AINO.lI/100
2520 GOSUB 5310
2530 NEXT K
2540 REM
2550 REM
2560 REM
2570 Z2=1
2580 ZO=XO+~

2590 GOSUB 5310
2600 REM
2610 REM



3220 GOSUB 5310
3230 FOR K=I TO N3
3240 ZO=IOOO/IOoo
3250 ZI=0IK.2)/100
3260 GOSUB 5310
3270 Z2=1
3280 ZO=1000/1000-0.3
3290 GOSUS 5310
3300 ZO=IOoo/looO
3310 GOSUS 5310
3320 Z2=0
3330 IF K/2=INTIK/2) THEN 3490
3340 GD To (K+l)/2 OF 3350.3370.3390.3410.3430
3350 Z$='NORTHERN SET'
3360 GO TO 3440
3370 Z$='NORTHERN MIDDLE SET'
3380 GO TO 3440
3390 Z$='SOUTHERN MIDDLE SET'
3400 GO TO 3440
3410 Z$='SOUTHERN SET'
3420 GO TO 3440
3430 Z$='PANAMA FZ-80W'
3440 Z3=LENIZ$)
3450 ZO=IOOO/IOOO
3460 ZI=oCK.2)/100+10IK+I.2)-0IK.2»/2/100-Z3/2.Z4
3470 GOSUS 5310
3480 GOSUS 5600
3490 NEXT K
3500 Z4=0.25
3510 GOSUS 5700
3520 Z2=0
3530 Z$='CIRCLES SECTIONS'
3540 ZO=1000/I000+3.Z5
3550 Z3=LENIZ$)
3560 ZI=Z4.2
3570 GOSUS 5310
3580 GOSUS 5600
3590 REM
3600 REM TITLE PRINTING (oOUBLEo)
3610 REM ========================
3620 ZO"XO
3630 ZI=YO
3640 Z2=0
3650 Z$='MIoOLE AMERICA TRENCH AXIS'
3660 Z3"LENIZ$)
3670 Z4=0.35
3680 Z5=0.45
3690 GOSUS 5700
3700 ZO=-4.Z5
3710 GOSUS 4880
3720 ZI=ZI+0.02
3730 GOSUS 4880
3740 Z4=0.2
3750 Z5=0.25
3760 GOSUS 5700
3770 ZOzO
3780 ZI=O
3790 GOSUB 5310
3800 REM
3810 REM MAIN .FEATURES POSITIONS

3820 REM =======================
3830 A$=CHRC13 )
3840 PRINT A$
3850 PRINT 'CHANGE PEN IN PENHOLoER #2 INTO THE 4TH COLOR'
3860 INPUT A$
3S70 Z6=2
3S80 GOSUS 5840
3890 ZO,,5OO0/1000
3900 Z$='FRACTURE ZONE'
3910 Z3=LENIZ$)
3920 ZI=1150/Ioo-Z3/2.Z4
3930 Z2=O
3940 GOSUS 4880
3950 Z$='TEHUANTEPEC'
3960 Z3=LENIZ$)
3970 ZO=50oo/looo-2.Z5
3980 ZI=1150/100-Z3/2.Z4
3990 GOSUS 48S0
4000 Z$='COCOS'
4010 Z3=LENIZ$)
4020 ZO=3200/10OO
4030 ZI=2630/Io0-Z3/2.Z4
4040 GOSUS 4880
4050 Z$='R lOGE'
4060 Z3=LENIZ$)
4070 ZO=3200/1OO0+2.Z5
4080 ZI=2630/100-Z3/2.Z4
4090 GOSUS 4880
4100 ZO=3500/Ioo0+2.Z5
4110 ZI=2920/100-Z3/2.Z4
4120 GOSUS 4880
4130 Z$='COISA'
4140 Z3=LENCZS)
4150 ZO=3500/10oo
4160 ZI=2920/IUO-Z3/2.Z4
4170 GOSUB 4880
4180 REM
4190 REM MAIN SURVEYS POSITIONS
4200 REM ======================
4210 REM
4220 REM PRINTING OF THE NAMES OF THE SURVEYS
4230 REM ------------------------------------
4240 Z$='MEXICO'
4250 Z3=LENCZ$)
4260 ZO=4600/1000-4.Z5
4270 ZI=795/100-Z3/2.Z4
4280 GOSUS 4880
4290 ZS='GUATEMALA'
4300 Z3=LENCZ$)
4310 ZO=5800/Ioo0-4.Z5
4320 ZI=1685/100-Z3/2.Z4
4330 GOSUB 4880
4340 Z$='COSTA RICA Il'
4350 Z3=LENIZ$)
4360 ZO=4700/1000
4370 ZI=2300/100
4380 GOSUS 4880
4390 Z$='COSTA RICA l'
4400 Z3=LENIZ$)
4410 ZO=3500/1000-4.Z5



w,
w,

==========================
BENSON PLOTTER SUBROUTINES

~RITING ~ STRING OF CH~R~CTERS

5020 REM ------------------------------- _
5030 REM
5040 REM
5050 REM
5060 REM
5070 REM INITI~LIZ~TION OF THE BENSON 1332 PLOTTER
5080 REM ---------------------------------- _
5090 OIM Z(25).Z$(80)
5100 ON SRC THEN 5290
5110 PRINT wBENSON ~OOAESS ? w,
5120 INPUT Zl251
5130 PRINT OZ(251.w76 I W ,

5140 Z$=CHR( 341
5150 PRINT OZ(25).Z$,W,U8.'( ln.-./0123456789,,<=>?W,
5160 PRINT OZ(251'WO~BCOEFGHIJKLMNOPCRSTUV~XYZ[\]I-W'

5170 PRINT OZ(251. USING w~/Lw,w w

51S0 PRINT OZ(25) ,'76
5190 PRINT OZ(25),W
5200 PRINT OZ(25). USING w~/L',w w

5210 Z( 1 )=0
5220 Z(2)=0
5230 Z(3)=200
5240 Z(5)=60
5250 Z(6)=0
5260 Z(13)=0
5270 Z(20)=Zl3)
5280 Zl21 )=Z(3l
5290 RETURN
5300 REM
5310 REM MOVING THE PEN
5320 REM --------------
5330 Z(7)=[NTlZO.Z(20»
5340 Z(8)=INT(ZI.ZI21»
5350 Z(9l=Zl7)-Zll)
5360 ZII0)=Z(81-Zl2)
5370 Z( Il=Z( 7 l
5380 Z(2)=ZI8J
5390 Z(7)=~BS(ZI9l)

5400 Z(8)=~BSlZII0)l

5410 IF Z(7»16383 THEN 5500
5420 IF Z(B»16383 THEN 5500
5430 Z(7)=0
5440 ZIIII=ZI91
5450 Z(121=ZIIOl
5460 PRINT OZ(251. wPL w,Zllll,ZlI2),Z2'
5470 PRINT OZ(25l. USING '~/Lw,' w

54S0 IF Z(7»1 THEN 5390
5490 RETURN
5500 Zl71=INTI(Zl7)+163831/163S4)
5510 ZI81=[NTlIZIS)+16383)/163841
5520 IF Z(7l>ZISI THEN 5540
5530 ZI71=Z(SI
5540 Zl Il )=INTlZl9)!Zl711
5550 Z(12)=INTlZlIOl/Z(71)
5560 Zl91=Zl91-ZII11
5570 ZII01=Z(10)-ZI12)
55S0 GO TO 5460
5590 REM
5600 REM
5610 REM

4420 ZI=2400/100-Z3/2.Z4
4430 GOSUB 4B80
4440 Z$=wSURVEYw
4450 Z3=LEN(Z$)
4460 ZO=3500/1000-2.Z5
4470 ZI=2400/100-Z3/2.Z4
4480 GOSUB 4B80
4490 ZO=4700/1000+2.Z5
4500 ZI=2315/100+3.Z4
4510 GOSUB 4880
4520 ZO=5BOO/I000-2.Z5
4530 ZI=1685/100-Z3/2.Z4
4540 GOSUB 48BO
4550 ZO=4600/1000-2.Z5
4560 ZI=795/100-Z3/2.Z4
4570 GOSUB 48BO
45BO REM
4590 REM OR~~ING OF THE LIMITS OF THE SURVEYS
4600 REM ------------------------------------
4610 ZO=4600/1000
4620 ZI=710/100
4630 GOSUB 4930
4640 ZI=880/100
4650 GOSUB 4930
4660 ZO=5800/1000
4670 ZI=1650/100
4680 GOSUB 4930
4690 ZI=1720/100
4700 GOSUB 4930
4710 ZO=3800/1000
4720 ZI=2300/100
4730 GOSUB 4930
4740 ZI=2330/100
4750 GOSUB 4930
4760 ZO=3500/1000
4770 ZI=2350/100
4780 GOSUB 4930
4790 ZI=2450/100
4BOO GOSUB 4930
4BIO Z2=0
4820 ZI=O
4830 ZO=O
4840 GOSUB 5310
4850 END
4860 REM ---------------------------------------------------------------
4870 REM
4880 REM SUBROUTINES
4890 REM ===========
4900 GOSUB 5310
4910 GOSUB 5600
4920 RETURN
4930 REM --------------
4940 Z2=0
4950 GOSU8 5310
4960 Z2=1
4970 ZO=ZO-0.2
4980 GOSUB 5310
4990 ZO=ZO+0.2
5000 GOSUB 5310
5010 RETURN



AXIS DRA~ING

5620 PRINT OZ(25),WTX w,Z3,w w,ZS,
5630 PRINT OZ(25), USING wA/Lw,w W
5640 Z{I)=Z(II+ZI51.Z3
5650 ZI21=Z{21+Z(6).Z3
5660 PRINT OZ(251,WNT W,Z(5).Z3,w W,Z(6).Z3,
5670 PRINT OZ(25). USING wA/Lw,w W
5680 RETURN
5690 REM
5700 REM INITIALIZATION OF CHARACTER TYPE AND ORIENTATION
5710 REM ------------------------------------------------
5720 Z(5)=Z4.CQS(Z91
5730 Z(6)=Z4.SIN(Z9)
5740 Z(16)=INT(4.Z{5).Z{20)/31
5750 Z(17)=INT{-4.Z5.Z(20).SIN(Z91/3)
5760 Z{181=INT(4.Z(6).Z(21)/31
5770 Z(19)=INT(4.Z5.Z(211.COS(Z91/3)
5780 PRINT OZ(25I'WSZ W,Z(16),W W,Z(17I,W W,Z(181'W W,Z(19),
5790 PRINT OZ(25). USING wA/Lw,w W
5800 Z(51=INTlZ(5).Z(20»
5810 Z(6)=INT(Z(61.Z(2111
5820 RETURN
5830 REM
5840 REM INITIALIZATION OF A PEN
5850 REM -----------------------
5860 Z(14)=INT(A8S(Z61)-3.INT(INT(A8S(Z611/31
5870 IF Z(141=ZI13) THEN 5910
5880 PRINT OZ(25),WNP W,Z(141,
5890 PRINT OZ(251, USING wA/Lw,w W
5900 Z(13)=Z{141
5910 RETURN
5920 REM
5930 REM ~RITING OF NUM8ERS
5940 REM ------------------
5950 Z7=INTlZ71
5960 Z(91=A8S(INT(Z71)
5970 IF Z7>-2 THEN 6150
5980 IF Z(91<10 THEN 6000
5990 Z(9)=9
6000 ZS=STR{Z(91)
6010 ZS=ZSll.wEw

6020 Z(9)=Z(9)+7
6030 IF Z8>0 THEN 6070
6040 Z(9)=Z(9)+1
6050 PRINT OZ(2SI,WTX W,Z(9),W w,
6060 GO TO 60BO
6070 PRINT OZI2S),WTX W,Z(9),
6080 PRINT OZ(2S). USING ZS'Z8,
6090 PRINT OZ(2S1. USING wA/Lw,w W
6100 Z( 1 )=Z( 1 I+Z( 9 I.Z{ 5 1
6110 Z(2)=ZI21+Z(91.Z161
6120 PRINT OZ(2S1. wNT W,Z(9).Z(S),' W,Z(9).Z(61,
6130 PRINT OZ(2S1, USING wA/Lw,w W
6140 RETURN
6150 Z(7)=INT(LGT(ABSlZ81+0.S1)+1
6160 IF Z(7»0 THEN 6180
6170 Z(71=1
6180 IF Z8=>0 THEN 6200
6190 Z(7)=Z{7)+1
6200 ZS=STR{Z(7»
6210 ZS=ZSll.wDw

6220 IF Z7>-1 THEN 6250
6230 Z( 9 )=Z{ 7)
6240 GO TO 6050
6250 Z(81=LEN(ZSI+2
6260 ZS=ZSll.w• DW

6270 IF Z(9)<10 THEN 6290
6280 Z(9)=9
6290 GO TO Z(91+1 OF 6300.6320.6340.6360.6380.6400.6420.6440.6460.6480
6300 ZS=REP(W w.Z{81+1.1)
6310 GO TD 6490
6320 ZS=REP(Wl w.Z(81.ll
6330 GO TO 6490
6340 ZS=REP(W2'.Z(81.11
6350 GO TO 6490
6360 ZS=REP('3'.Z{8).ll
6370 GO TO 6490
6380 ZS=REP('4'.Z(8).ll
6390 GO TO 6490
6400 ZS=REP('S'.ZI81.1)
6410 GO TO 6490
6420 ZS=REP('6'.Z(8).ll
6430 GO TO 6490
6440 ZS=REP(W7'.Z(8).ll
6450 GO TO 6490
6460 ZS=REP{WBw.Z(81.1)
6470 GO TO 6490
6480 ZS=REP(W9'.Z(8).ll
6490 Z(9)=Z(9)+Z(71+1
6500 GO TO 6050
6510 REM
6520 REM
6530 REM
6540 REM
6550 ZO=XO
6560 ZI=YO
6570 Z2=0
6580 GOSUB 5310
6590 Z(151=INT(I.S/GOI+I
6600 J=INT(L/GO)
6610 FOR K=I TO J+I
6620 ZO=XO+(K-II.(I-ll.GO
6630 ZI=YO+(K-II.I.GO
6640 Z2=1
6650 GOSUB 5310
6660 ZO=ZO-I.0.2
6670 ZI=ZI-{I-II.0.2
6680 GOSUB 5310
6690 IF K-I-INT«K-II/Z{IS)I.ZIIS)<>O THEN 6770
6700 Z8=VO+VI.(K-ll
6710 YS=STR( ZB)
6720 ZO=XO+(K-II.(I-I).GO-I.2.Z4
6730 ZI=YO+lK-Il.I.GO-(I-II.lLEN(YS)+2).Z4-1.{LENlYS)/21.b4
6740 Z2=0
6750 GOSUB 5310
6760 GOSUB 5930
6770 ZO=XO+(K-ll.(I-I).GO
6780 ZI=YO+(K-II.I.GO
6790 GOSUB 5310
6BOO NEXT K
6810 Z2=1



6820 ZO=XO+ll-!I.L
6930 Zl=YO+I.L
6840 GOSUS 5310
6850 ZO=ZO-I.LENCTSI.O.l
6a60 ZI=ZI-I.LENCTS1.Z4-(!-I).ILENlTS)+LENIYS)+31.Z4
6870 Z2=0
6aeo GOSUa 5310
6990 Z$:U
6900 Z3=LENlZS)
6910 GOSUS 5600
6920 ZO=XO
6930 ZI=YO
6940 Z2=0
6950 RETURN

B

* MAT PROFILE

PROGRAM TO ORAU THE MIDDLE AMERICA TRENCH AXIS PROFilE FROM
DATA PROCESSEO ON A ZENITH 100 COMPUTER
TH~' PROFILE UILL BE DRAUN ON A BENSON 1332 PlOTTER. USING
COlORED OR BLACK PENS , IF BLACK PUT BLACK PENS IN THE 3 .
PE.NHOlOERS. ! F ,1 N COlOR. VOU MUST KNOW THA T ,

PEN 0 15 USED FOR THE AXES
PEN 1 FOR THE TITlE. THE BREAKPOINT5 ANO THE CIRClE lIMITS
PEN Z. FOR THE PROFILE ITSElF
PEN l. AFTER CHANGED TO 4TH COlOR 15 USED FOR THE COMMENT5

ALONG THE PROFilE {MAIN FEATURES AND SURVEYSI

PLOTTER READY (y INI ?.:t.
BENSON ADDRESS ? ~

CHANGE PE.N TN PENWOlDER -2 INTD THE 4TH COlOR
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RECHERCHE DE CENTRES DE CERCLES

SUR LA SPHERE

5.1 - RECHERCHE EN UTILISANT LA DISTANCE

A - Exemple de fichie~ de données

B - Listing du p~og~amme 'DISSMCRC'

C - Cop i e d' éc~an dl un exemp le d' exécu t i on du p~og~amme 'DI SSMCRC·' *
D - Exemple de so~tie su~ imprimante*

5.2 - RECHERCHE EN UTILISANT LA DIRECTION DES STRUCTURES

A - Exemple de fichier de données

B - Listing du p~ogramme 'DIRSMCRC'

C - Copie d'éc~an d'un exemple d'exécution du p~og~amme 'DIRSMCRC·'+

D - Exemple de sortie sur imp~imante+

* et + : les lett~es a à c de la pa~tie C co~~espondent à des sorties sur
imp~imanh (pa~tie D) po~tant le même nom.



BIO
20 ..
30 ' PROGRAN 'DISSMCRC'
40
50 ' Jacque 1ine ROUMP. Oc t.1984
60' =
70 '
80 CLS CLEAR: OPTION SASE
90 "
100 ' PRESENTATION
110 '
120 PRINT " This program has been written to help YOU to find the pole"
130 PRINT "fitting best to points distributed on a small circle."
140 PRINT
150 PRINT" The program will read the data in a data file beginning with 1ine"
160 PRINT "500, and haying a yariable named N giYing the numb.r of data"
170 PRINT "points. Then each data 1ine must haye first the latitude of the"
180 PRINT "point, then the longitude. The last lin. number must not exce.d"
190 PRINT "999."
200 PRINT
210 PRINT " The program w.i 11 ask YOU the lati tude and longi tude of the pol."
220 PRINT "YOU haye chosen to test. Then it will compute the sum of the"
230 PRINT "squares of the differences betw.en the real distance and the mean"
240 PRINT "distance from the pole to each point. This yalue must be as close"
250 PRINT "to zero as possible, so th. program will loop and test points fram"
260 PRINT "2 degrees to 0.01 degree to the point haYing the smallest"
270 PRINT "deyiation. The results will be yerified and a graph will be"
280 PRINT "on the screen, and YOU will be allowed to COPy this graph on the"
290 PRINT "printer."
300 PRINT
310 INPUT "Disk ready ";RS : RS=LEFTS<RS,I)
320 IF RS(>"Y" AND RS(>"y" THEN 310
330 PRINT "Nam. of the data files on the disk :"
340 FILES "It.DAT" '1 ist of the disk data files
350 PRINT
360 INPUT "Name of your data file: "IXS
370 CHAIN.MERGE XS,500,ALL 'merging the data file
380' -----------------------------------------------------------------------
390' PLACE FOR THE DATA FILE
1000 ' -----------------------------------------------------------------------
1010 '
1020 ' READING OF THE DATA FILE AND QUESTIONS
1030 '
1040 OIM T<N,4> 'data table
1050 ,---------------
1060 FOR 1-1 TO N
1070' ---------------
1080 FOR J=I TO 2
1090 REAO T<I,J)
1100 NEXT J
1110' ---------------
1120 NEXT 1
1130 ,---------------
1140 '
1150 PRINT "Titi. of the tabl. and of the plot
1160 INPUT TS

a==

JacQuel ine ROlJ1P. Oct. 1984

=

DATA 'OSSCMATI'

18.67,-104.97
18.45,-104.67
18.21,-104.45
18.07,-104.17
17.83,-103.75
17.62,-103.33
17.37,-102.83
17.17,-102.33
16.94,-101.83
16.83,-101.5
16.67,-101.17
16.5,-100.67
16.33,-100.17
16.17, -99 .67

Th.s. data are to b. used by the program OISSMCRC.
Th.y are the latitud. and longitude of the first set of points along

the Middl. Am.rica Tr.nch : fram off Manzanillo to SE of Acapulco

500 '
510 '
520
530
540
550 '
560 '
570 '
580 '
590 '
600 '
610 N=14
620 DATA
630 DATA
640 DATA
650 DATA
660 DATA
670 DATA
680 DATA
690 DATA
700 DATA
710 DATA
720 DATA
730 DATA
740 DATA
750 DATA

5. 1
A



GOTO 1870

Computing the sum of the squares of the differences

Computing the mean distance from the points to the pole

FOR J=I TO N
V3(J,ll=VI(J.I)-0IST(I)

NEXT J .

Computation of the par~ters of the first basic grid of each steo

Difference between the real distance to the pole
and the mean distance

FOR J=I TO N
SIGN=SGN(T(J,I)+LAT(I» 'sign of the computation
KM=FNC(SIGN*90-LAT(I),VI(J,I),SIGN*90-T(J,I»

IF KM).9999999999999999M THEN K=O : GOTO 2090
K=FN8(KM)
V2(J,I)=90+K*SGN(LONG(I)-T(J,2»

IF V2(J,I)(0 THEN V2(J,I)=180+V2(J,I) GOTO 2120
IF V2(J,I»180 THEN V2(J,I)=V2(J,I)-180

NEXT J

Direction of the small circ!e in degrees from North toward East
at each point

OIST( /)=SUM/N

Computing the distance between each point and the pole

SUM=O

FOR J=I TO N
SUM=SUM+V1( J , 1)

NEXT J

FOR J=I TO N
KM=FNA(LAT( 1) ,LONG( /) ,T(J, 1) ,T( J ,2»

IF KM).9999999999999999M THEN VI(J,I)=O
Vl(J,I)=FN8(KM)

NEXT J

GOTO 2340

FOR 1=1 TO 9
GOSU8 1800

NEXT 1

SUM(I)=O

1700
1710
1720
1730 '
1740
1750
1760
1770 '
1780
1790 '
1800
1810
1820
1830
1840
1850
1860
1870
1880 '
1890 '
1900 '
1910 '
1920
1930
1940
1950
1960
1970 '
1980
1990 '
2000 '
2010 '
2020
2030 '
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130 '
2140 '
2150 '
2160
2170 '
2180 '
2190
2200
2210
2220 '
2230 '
2240 '
2250 '
2260
2270 '

'PI/I BO degrees

Latitude of the pole YOU want to test ';LAT
Long i tude of the pol e ' jLCt4G

COMPUTATI ON PART

Step ';Ej' (O· ';O(E);' deg)'
'to indicate what the program is doing

LAT(2)=CINT«LAT(I)+0(E»*100)/100 : LONG(2)=LCt4G(I) 'setting the lat
LAT(3)=LAT(2) : LONG(3)=CINT«LONG(I)+0(E»*100)/100 'and long of the
LAT(4)=LAT(I) : LONG(4)=LONG(3) 'nine points of
LAT(5)=CINT«LAT(I)-0(E»*100)/100 : LONG(S)=LONG(3) 'the basic grid
LAT(6)=LAT(S) LONG(6)=LONG(I) 'of computation
LAT(7)=LAT(5) LONG(7)=CINT«LONG(I)-0(E»*100)/100
LAT(8)=LAT(I) LONG(8)=LONG(7)
~T(9)=LAT(2) LONG(9)=LONG(7)

INPUT '
INPUT '

1620
1630
1640
1650
1660
1670
1680
1690

1310 OEF
1320 OEF
PU»
1330 '
1340' Distance from each point to the preceding one
1350' ---------------------------------------------
1360 ,---------------
1370 FOR J=2 TO N
1380 KII=FNA(T(J-I ,1> ,T(J-I,2) ,T(J,I> ,T(J,2»
1390 IF KM).9999999999999999M THEN T(J,3)=0 GOTO 1410
1400 T(J,3)=FNB(KM)
1410 NEXT J
1420 ,---------------
1430 '
1440' Table of the distances in degrees for each computation step
1450' -----------------------------------------------------------
1460 OIN D(4)
1470 0(1)=2 : 0(2)=1.5 : 0(3)=1
1480 D(4)=.7 : 0(5)=.5 : 0(6)=.35 : 0(7)=.2 : 0(8)=.15 : 0(9)=.1
1490 0(10)=.07 : 0(11)=.05 : 0(12)=.03 ; 0(13)=.02 : 0(14)=.01
1500 '
1510' Initial ization of latitude, longitude and loop number
1520' -----------------------------------------------------
1530 LAT(I)=LAT LONG(I)=LONG
1540 L=I 'Ist loop (the second is to uerify the first one results)
1550 '
1560' Nain loop
1570' ---------
1580 ,--------------~
1590 FOR E=I TO 14
1600 PRINT
1610 PRINT 'LOOP ';L;'

1170
1180
1190 ' -----------------------------------------------------------------------
1200 '
1210
1220
1230 OIN S(N)
1240 OIN VI(N,9),V2(N,9),V3(N,9)
1250 FPI1s3.1415926539M/180
1260 '
1270' Definition of fupctions to compute distances and directions
1280' using spheric trigonometry
1290' -----------------------------------------------------------
1300 OEF FNA(X,Y,Z,W)=SIN(X*FPIM)*SIN(Z*FPIM)+COS(X*FPIM)*COS(Z*FPIM)*COS«W-Y
)*FPIM) 'cos of the distance between two points: X and Y = lat and long

of the first point, Z and W= lal and long of the second point
FN8(X)=(-ATN(X/SQR(-X*X+I»+1.5708)/FPIM 'arcosine in degrees
FNC(X,Y,Z)=(COS(X*FPIM)-COS(Y*FPIM)*COS(Z*FPIM»/(SIN(Y*FPIM)*SIN(Z*F

'cos of the angle facing X, with other lengths equal to Y and Z



FOR J=I TO N
SUM(I)=SUH(I)+V3(J,I)*V3(J,I)

NEXT J

LAT(6)=LAT(4) : LONG(6)=LONG(4) : DIST(6)=DIST(4) : SUH(6)=SUH(4)
FOR J=1 TON: Vl(J,6)=VI(J,4):V2(J,6)=V2(J,4):V3(J,6)=V3(J,4): NEXT J
LAT(7)=LAT(1) : LONG(7)=LONG(1) : OIST(7)=DIST(1) : SIJ1(7)=SUH<I)
FOR J=I TO N : Vl(J,7)=VI(J,I):V2(J,7)=V2(J,I):V3(J,7)=V3(J,I): NEXT J
LAT(8)=LAT(2) : LONG(B)=LONG(2) : DIST(S)=DIST(2) : SUH(S)=SUH(2)
FOR J=I TO N : VI<J,S)=VI<J,2):V2(J,S)=V2(J,2):V3(J,8)=V3(J,2): NEXT J
LAT(I)=LAT(3) : LONG<I)=LONG(3) : DIST<I>=DIST(3) : SUH(I>=SUH(3)
FOR J=1 TO N : Vl(J,I)=Vl(J,3):V2(J,I)=V2(J,3):V3(J,I)=V3(J,3): NEXT J
LAT(2)=CINT«LAT(I)+D(E»*100)/100 : LONG(2)=LONG(I)
LAT(3)=LAT(2) LONG(3)=CINT«LONG(I)+D(E»*100)/100
LAT(4)=LAT(I) : LONG(4)=LONG(3)
LAT(S)=LAT(6) : LONG(S)-LONG(3)
LAT(9)=LAT(2) : LONG(9)=LONG(8)
1=2 : GOSUB ISOO

LAT(5)=LAT(4) : LONG(5)=LONG(4) : DIST(5)=DIST(4) : SUM(5)=SUH(4)
FOR J=I TO N : Vl(J,S)=VI(J,4):V2(J,S)=V2(J,4):V3(J,S)=V3(J,4): NEXT J
LAT(6)=LAT(1) : LONG(6)=LONG( 1) : DIST(6)=DIST( 1) : Slt1(6)=SUH( 1)
FOR J=1 TO N : VI<J,6)=VI<J,I):V2(J,6)=V2(J,I):V3(J,6)=V3(.J,I): NEXT J
LAT(7)=LAT<8) : LONG(7)=LONG(S) : DIST(7)=DIST(S) : SUH(7)=SUH(S)
FOR J=1 TO N : VI(J,7)=VI(J,S):V2(J,7)=V2(J,S):V3(J,7)=V3(J,S): NEXT J
LAT(S)=LAT(9) : LONG(8)=LONG(9) : DIST(S)=DIST(9) : SUH(S)=SUH(9)
FOR J=I TO N : Vl(J,S)=VI(J,9):V2(J,S)=V2(J,9):V3(J,S)=V3(J,9): NEXT J
LAT(I)=LAT(2) : LONG(I)=LONG(2) : DIST(I>=DIST(2) : SUH(I)=SUH(2)
FOR J=1 TO N : VI<J,I)=VI<J,2):V2(J,I>=V2(J,2):V3(J,I>=V3(J,2): NEXT J
LAT(4)=LAT(3) : LONG(4)=LONG(3) : DIST(4)=DIST(3) : SUH(4)=SUH(3)
FOR J=I TO N : Vl(J,4)=Vl(J,3):V2(J,4)=V2(J,3):V3(J,4)=V3(J,3): NEXT J
LAT(2)=CINT«LAT(I)+0(E»*100)/100 : LONG(2)=LONG(I)
LAT(3)=LAT(2) : LONG(3)=LONG(4)
LAT(9)=LAT(2) : L~G(9)=LONG(7)

1=2 : GOSUB ISOO
1=3 : GOSUB ISOO
1=9 : GOSUB ISOO
GOTO 2340

'minimum sum in position 6 (S)

'minimum sum in position S (SE)

NB=6

NB=5

NB=4 'minimum sum in position 4 (El

LAT(9)=LAT(2) : LONG(9)=LONG(2) : DIST(9)=DIST(2) : SUH(9)=SUH(2)
FOR J=J TO N : Vl(J,9)=VI(J,2):V2(J,9)=V2(J,2):V3(J,9)=V3(J,2): NEXT J
LAT(S)=LAT(I) : LONG(S)=LONG(I) : DIST(8)=DIST(1) : SU1(S)=Sl.t1(1)
FOR J=1 TO N : VI(J,8)=VI(J,I):V2(J,S)=V2(J,I):V3(J,S)=V3(J,I): NEXT J
LAT(7)=LAT(6) : Ltt-IG(7)=LONG(6) : DIST(7)=DIST(6) : SU1(7)=SU1<6)
FOR J=I TO N : VI(J,7)=Vl(J,6):V2(J,7)=V2(J,6):V3(J,7)=V3(J,6): NEXT J
LAT(6)=LAT(5) : LONG(6)=Ltt-IG(S) : DIST(6)=DIST(S) : SUM(6)=SUM(S)
FOR J=1 TO N : Vl(J,6)=VI(J,S):V2(J,6)=V2(J,S):V3(J,6)=V3(J,5): NEXT J
LAT(I)=LAT(4) : Ltt-IG<I)=LONG(4) : DIST(I>=DIST(4) : SU1(I)=SlII1(4)
FOR J=1 TO N : VI(J,I)=Vl(J,4):V2(J,I)=V2(J,4):V3(J,I)=V3(J,4): NEXT J
LAT(2)=LAT(3) : LONG(2)=LONG(3) : DIST(2)=DIST(3) : SUM(2)=SUH(3)
FOR J=I TO N : VI(J,2)=VI(J,3):V2(J,2)=V2(J,3):V3<J,2)=V3(J,3): NEXT J
LAT(3)=LAT(2) : Ltt-IG(3)=CINT«Ltt-IG(I)+D(E»*100)/100
LAT(4)=LAT(I) : LONG(4)=LONG(3)
LAT(5)=LAT(6) : LONG(S)=Ltt-IG(3)
1=3 : GOSUB ISOO
1=4 : GOSUB ISOO
1=5 : GOSUS ISOO
GOTO 2340

1=3 GOSUB ISOO
1=4 GOSUS ISOO
I=S GOSUB 1800
1=9 GOSUS ISOO
GOTO 2340

LAT(9)=LAT(S). : LONG(9)=LONG(S) : DIST(9)=DIST<S) : SUH(9)=SUH(S)
FOR J=1 TO N : VI<J,9)=VI<J,S):V2(i,9)=V2(J,S):V3(J,9)=V3(J,S): NEXT J
LAT(2)=LAT(1) : LONG(2)=LONG( 1> : DIST(2)=DIST( 1> : SUH(2)=SUH( 1>
FOR J=1 TO N : Vl(J,2)=Vl(J,I):V2(J,2)=V2(J,I):V3(J,2)=V3(J,I): NEXT J
LAT(3)=LAT(4) : Ltt-IG(3)=LONG(4) : DIST(3)=OIST(4) : SUH(3)=SUH(4)
FOR J=1 TO N : Vl(J,3)=Vl(J,4):V2(J,3)=V2(J,4):V3(J,3)=V3(J,4): NEXT J

LAT(2)=LAT(4) : Ltt-IG(2)=LONG(4) : DIST(2)=DIST(4) : SUM(2)=SUH(4)
FOR J=1 TO N : Vl(J,2)=VI(J,4):V2(J,2)=V2(J,4):V3(J,2)=V3(J,4): NEXT J
LAT(9)=LAT(1) : Ltt-IG(9)=LONG(1) : DIST(9)=DIST(I) : SUM(9)=SUM(1)
FOR J=I TO N : VI<J,9)=VI<J,I):V2(J,9)=V2(J,I):V3(J,9)=V3(J,I>: ·NEXT J
LAT(8)=LAT(6) : LONG(8)=LONG(6) : DIST(S)=DIST(o) : SUM(S)=SUH(6)
FOR J=I TO N : VI(J,S)=VI(J,6):V2(J,S)=V2(J,6):V3(J,S)=V3(J,6): NEXT J
LAT(I)=LAT(S) : LONG(I)=LONG(5): DIST(I)=DIST(5) : SUM(I)=SUH(S)
FOR J=I TO N : Vl(J,I)=VI(J,S):V2(J,I)=V2(J,5):V3(J,I)=V3(J,5): NEXT J
LAT(3)=LAT(2) : LONG(3)=CINT«LONG(I)+D(E»*100)/100
LAT(4)=LAT(1) : Ltt-IG(4)=LONG(3)
LAT(5)=CINT«LAT(I)-D(E»*100)/100 : Ltt-IG(S)=LONG(3)
LAT(6)=LAT(5) : LONG(6)=LONG(I)
LAT(7)=LAT(S) : LONG(7)=LONG(S)
1=3 GOSUS ISOO
1=4 GOSUS ISOO
1=5 GOSUS ISOO
1=6 GOSUS ISOO
1=7 GOSUS ISOO
GOTO 2340

2830
2S40
2850
2860
2S70
2SS0
2890 '
2900 '
2910
2920
2930
2940
29'50
2960
2970
298.0
2990
3000
3010

.3020
303.0
3040
3050
3060
3070
30S0
3090
3100 '
3110 '
3120 '
3130
3140
3150
3160
3170
31S0
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320 '
3330 '
3340 '
3350·
3360
3370
3380
3390
3400

'minimum sum in position 2 (N)

'minimum sum in position 3 (NE)

NB=2

NB=3

RETURN

2280
2290
2300
2310' ---------------
2320
2330
2340 ' LooKing for the point having the smallest deviation
2350 ' ---------------------------------------------------
2360 SUM=SUH(I): NB=I
2170' ---------------
2380 FOR 1=2 TO 9
2390 IF SUH<I)(Sl.t1 THEN SUM=SUH<I) N8=1
2400 NEXT 1
2410' ---------------
2420 IF NB=I THEN 4210 'last point of a step
2430 ON NB-I GOTO 2450,2670,2B90,3110,3330,3550,3770,3990 'the pntwrth the

smallest dev. is not the central pnt of the basic grid so computation of the
missing values of the new grid after having moved its center on the pnt with
min dev.

2440 '
2450 '
2460 '
2470
24S0
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660 '
2670
26S0
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2S10
2S20



LAT(4)=LAT(5) : LONG(4)=LONG(S) : 0IST(4)=0IST(S) : SLt'1(4)=SUM(5)
FOR J=I TO N : VI(J,4)=VI(J,5):V2(J,4)=V2(J,5):V3(J,4)=V3(J,S): NEXT J
LAT<l)=LAT(6) : LONG(I)=LONG(6) : 0IST(I)=0IST(6) : SLJM(J)=SUM(6)
FOR J=I TO N : VI(J,I)=VI(J,6):V2(J,I)=V2(J,6):V3(J,I)~J3(J,6): NEXT J
LAT<S)=LAT(7) : LONG(8)=LONG(7) : OIST(S)=OIST(7) : SlJM(S)=SUM(7)
FOR J=I TO N : Vl(J,B)=VI(J,7):V2(J,B)=V2(J,7):V3(J,8)=V3(J,7): NEXT J
LAT(5)=CINT«LATO )-O(E»*IOO )/1 00 : LONG(5)=LONG( 3)
LAT(6)=LAT(5) : LONG(6)=LONG(1)
LAT(7)=LAT(5) : LONG(7)=LONG(8)
1=5 GOSU8 1800
1=6 : GOSU8 1800
1=7 : GOSU8 1800
GOTO 2340

LAT(3)=LAT(2) : LONG(3)=LONG(2) : 0IST(3)=0IST(2) : SUM(3)=SUM(2)
FOR J=l TO N : VI(J,3)=VI(J,2):V2(J,3)=V2(J,2):V3(J.3)=V3(J,2): NEXT J
LAT(4)=LATO) : LONG(4)=LONG(l) : 0IST(4)=0IST(I): SlJI'l(4)=St.I'l(1)
FOR J=I TO N : Vl(J,4)=VI(J,l):V2(J,4)=V2(J,I):V3(J,4)=V3(J,l): NEXT J
LAT(5)=LAT(6) : LONG(5)=LONG(6) : 0IST(5)=0IST(6) : SUM(5)=SUM(6)
FOR J=I TO N : Vl(J,5)=Vl(J,6):V2(J,5)=V2(J,6):V3(J,S)=V3(J,6): NEXT J
LAT(6)=LAT(7) : LONG(6)=LONG(7) : 0IST(6)=0IST(7) : SUM(6)=SlJM(7)
FOR J=I TO N : Vl(J,6)=Vl(J,7):V2(J,6)=V2(J,7):V3(J,6)=V3(J,7): NEXT J
LAT(l)=LAT(S) : LONG(l)=LONG(8) : OIST(1)=OIST(B) : .SUM(l)=SUM(S)
FOR J=l TO N : Vl(J,1)=Vl(J,S):V2(J,1)=V2(J,S):V3(J,I)=V3(J,S): NEXi J
LAT(2)=LAT(9) : LONG(2)=LONG(9) : 0IST(2)=0IST(9) : SUM(2)=SUM(9)
FOR J=I TO N : V1<J,2)=VI<J,9):V2(J,2)=V2(J,9):V3(J,2)=V3(J,.9): NEXi J
LAT(7)=LAT(S) LONG(7)=CINT«LONG(1)-0(E»*100)/100
LAT(S)=LAT(l) : LONG(B)=LONG(7)
LAT(9)=LAT(2) : LONG(9)=LONG(7)
1=7 GOSUB lS00
I=S : GOSU8 IBOO
1=9 : GOSUB IBOO
GOTO 2340

LAT (2)=LAT( S) : LONG( 2)=LONG( 8) : 'DI ST( 2)=01 ST( 8) : SUM( 2)=SUM( B)
FOR J=I TO N : VI(J,2)=Vl(J,S):V2(J,2)=V2(J,8):V3(J,2)=V3(J,8): NEXT J
LAT(3)=LAT(1) : LONG(3)=LONGO) : 0IST(3)=0IST(l) : SUM(3)=5t.1'lO)
FOR J=l TO N : Vl(J,3)=V1<J,l):V2(J,3)=V2(J,l):V3(J,3)=V3(J,l): NEXT J
LAT(4)=LAT(6) : LONG(4)=LONG(6) : 0IST(4)=0IST(6) : SUM(4)-Sl.t1(6)
FOR J=l TO N : Vl(J,4)=VI(J,6):V2(J,4)=V2(J,6):V3(J,4)=V3(J,6): NEXT J
LAT(l)=LAT(7) : LONGO)=LONG(7) : 0ISTO)=0IST(7) : SUM(l)_$II'I(7)
FOR J=I TO N : Vl(J,l)=VI(J,7):V2(J,l)=V2(J,7):V3(J,1)=V3(J,7): NEXT J
LAT(5)=CINT«LAT(1)-0(E»*100)/100 : LONG(5)=LONG(3)
LAT(6)=LAT(5) LONG(6)=LONG(1)
LAT(7)=LAT(5) LONG(7)=CINT«LONG(I)-0(E»*100)/100
LAT(S)=LAT(I) LONG(S)=LONG(7)
LAT(9)=LAT(2) LONG(9)=LONG(7)
1=5 GOSUB lS00
1=6 GOSUB IBOO
1=7 GOSUB IBOO
I=S GOSUB lS00
1=9 GOSUB IBOO
GOTO 2340

LAT(4)=LAT(2) : LONG(4)=LO'IG(2) : 0IST(4)=015T(2) : SUM(4 =S'-~1(2)

FOR J=I TO N : VI<J,4)=\II(,!,2):V2(J,4)=\/2':·J,2):V3(J.4)=\/3 .J.2': NE~ï J
LAT(5)=LAT(1) : LONG(5)=LONG(J) : 0IST(5,=DI5T':I) : SUI'1':5 =SUMU)
FOR J=! TO N : 'JI<J,5)-'v'I(J,l:):'v'2(J,S)~./2(J,l):'v'3(J.5)=\/3 ,T,::>: NEXT
LAT(6)=LAT<S) : LONG(6)=LONG(B) : 0IST(6)=0IST(S) : SLJM<é. =SUr1(8)
FOR J=l TO N : Vl(J,6)=Vl(J,8):V2(J,6)=V2(J,8):V3(J,6)=V3 J,8): NEXT J
LAT(I)=LAT<9) : LONGO)=LONG(9) : 0IST(I)=0IST(9) : SUMO =SUM(9)
FOR J=l TO N : Vl(J,1)-VI(J,9):V2(J,I)=V2(J,9):V3(J,l)=V3 J,9): NEXT J
LAT(2)=CINT«LAT(1)+0(E»*IOO)/I00 : LONG(2)=LONG(1)
LAT(3)=LAT(2) LONG(3)=LONG(4)
LAT(7)=LAT(5) : LONG(7)=CINT«LONG(1)-0(E»*IOO)/100
LAT ( B)=LAT( 1) : LONG( S)=LONG( 7)
LAT(9)=LAT(2) : LONG(9)=LONG(7)
1=2 GOSUB IBOO
1=3 GOSUB 1800
1=7 GOSUB ISOO
1=8 GOSUB 1800
1=9 GOSUB 1800·
GOTO 2340

PRINT km'
PRINT ' km'

is distance'

, t i t 1e

LPRINT CHRS(27)'!'

'to print the title only once

'jR$ RS=LEFTS(RS,I)
THEN 4380

'minimum sum in position 9 (NI~)

'Lat = 188.II';LAT(I);
, Long = 8888.II';L~4G(I)

Mean distance = 188#.I#"jOIST(!)*10000/90;
Standard deviation = 81.1#';SOEV*10000/90;

Printing the result of the subloop on the sereen

N8=9

Standard deviation in degrees

PRINTING PART

SOEV=SQR(SUM(I)/(N-I»

IF L)I THEN 4590
BEEP : PRINT

INPUT 'PRINTER REAOY (YIN)
IF R$()'Y' AND R$()'y'

PRINT USING
PRINT USING
PRINT USING
PRINT USING '

NEXT E

3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
41S0
4190
4200 '
4210 '
4220 '
4230
4240 '
4250
4260
4270
42S0
4290
4300
4310
4320 ,-------~-------
4330
4340
4350
4360 '
4370
4380
4390
4400
4410
4420' Preparing the printer
4430' ---------------------
4440 LPRINT CHR$(27)'n' : LPRINT CHRS(27)'LOI7'
4450
4460' Printing the title and subtitle
4470 -------------------------------
4480 T=INT(72-17-10-LEN(T$»/2
4490 LPRINT TAB(T) CHRS(27)'X' T$
4500 LPRINT CHR$(27)'E' : LPRINT CHR$(27)'Y'
4510 LPRINT : LPRINT
4520 LPRINT 'Looking for the best fitting pole: criterion
4530 LPRINT CHR$(27)CHR$(34) : LPRINT CHR$(27)'N'
4540 LPRINT
4550 LPRINT USING 'Position tested: Lat = III.II';LAT;
4560 LPRINT USING' Long = 8811.18';LONG

'minimum sum in position S (W)

'minimum sum in position 7 (SW)N8=7

N8=S

3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550 '
3560 '
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760 '
3770 '
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980 '



Maximum = 'jMAX*10000/90
'jMIN : MIN=MIN*90/10000
'jMAX : MAX=MAX*90/10000
';ST : ST=ST*90/10000

':RS : RS=LEFTS(RS, 1)
RS()·y· THEN 5400

'setting the sereen for graphies

• jMIN*1 0000/90 j'
value on the graph
value on the graph
for label printing

IF VI (l, 1) (MIN THEN MIN=Vl (J, 1)

1F VI( l, l)MAX THEN MAX=VI (l ,1)

Draw ing the 70X-error- in terva IIi nes and pr int i n'g the pere en tage

5130
5140
5150 NEXT 1
5160 ,---------------
5170 IF DIST-2*SDej<MIN THEN MIN=DIST-2*SD~

5180 IF DIST+2*SDEV>MAX THEN MAX=DIST+2*SO~

5190 '
5200' Asking questions for the graph
5210 ------------------------------
5220 PRINT : PRINT
5230 PRINT "Minimum =
5240 INPUT "Minimum
5250 INPUT "Maximum
5260 INPUT' step
5270 PRINT
5280 '
5290' Instructions to modify and COPy the graph on the 1 ine printer
5300' -------------------------------------------------------------
5310 PRINT • Now the program wi 11 display a graph of the distance from the'
5320 PRINT 'pole to the points and the mean distance.·
5330 PRINT ' 8y pressing the <G)key while the graph is being displayed you·
5340 PRINT 'be able to change the parameters of the graph.·
5350 PRINT • 8y pressing the <cr key a coPy of the screen will be made on the'
5360 PRINT 'printer, it will take about half an hour to complete, but before'
5370 PRINT 'do not forget to change the paper."
5380 PRINT • The program will end by pressing any other key.·
5390 PRINT : PRINT
5400 INPUT 'READY (YIN)
5410 IF RS()·Y· AND
5420 SCREEN 1 : CLS
5430 '
5440' Drawing the axis
5450' ----------------
5460 LINE (69,21)-(69,172) 'distance-between-points axis drawn twice to have
5470 LINE (70,21)-(70,172) 'a line as heavy as the distance-to-the-pole axis
5480 LINE -(560,172) 'draw the distance-to-the-pole axis
5490 '
5500' 'Drawing of the 1 ine 1 inking the rul data
5510' -----------------------------------------
5520 PSET «VI(I,I)-MIN)*490/(MAX-MIN)+70,S(I)*151/S+21)
5530 ,---------------
5540 FOR 1=2 TO N
5550 LINE -«Vl(I,I)-MIN)*490/(MAX-MIN)+70,S(I)*151/S+21)
5560 NEXT 1
5570 ,---------------
5580 '
5590' Drawing the 1 ine of the mean distance to the pole three times
5600' -------------------------------------------------------------
5610 LINE «DIST-MIN)*490/(MAX-MIN)+69,21)-«DIST-MIN)*490/(MAX-MIN)+69,172)
5620 LINE «DIST-MIN)*490/(MAX-MIN)+70,21)-«DIST-MIN)*490/(MAX-MIN)+70,172)
5630 LINE «DIST-MIN)*490/(MAX-MIN)+71,21)-«DIST-MIN)*490/(MAX-MIN)+71,172)
5640 '
5650 '
5660
5670 UNE « Dl ST-SDEV-MIN) *490/(MAX-MIN) +69,21) -< (Dl ST-SDEV-MIN>*490/(MAX-MIN)
+69,172)
5680 LOCATE 2, INT( «DIST-SDEV-MIN) *490/(MAX-MIN) +69)/8). : PRINT '70X'

LPRINT " km"

DDIST'
km'

'latitude
'longitude
'distance to the pole
'di st. between points
'computed direction
'distance d.viation

CDIR
deg -

Il.II·jSDEV*10000/90j

DEACH
km

DPOLE
km

LONG
deg

'111.11 ';T(J,I)j
'1111.11 'jT(J,2)1
"1111.1 'jVl(J,I)*10000/90j
'1111.1 'jT(J,3)*10000/90j
'1111.11 'jV2(J,I)1
·111.II·jV3(J,I)*10000/90

ORAWING PART

Preparing the next 100p

4570 LPRINT
4580
4590' Printing of the results of each loop on the J ine printer
4600 -------------------------------------.------------------
4610 IF L=I THEN 4650
4620 IF CINT(LAT<n*IOO)=CINT(LAT*IOO) AND CINT(LDNG<I)*IOO)=CINT(LONG*I
00) THEN 4930 'are the results of the two last looos the same ?
4630 LPRINT
4640 LPRINT "Loop ';L
4650 LPRINT USING "Center position: Lat = 111.II"jLAT(I);
4660 LPRINT USING" Long = 1111.II"jLONG(I)
4670 LPRINT USING "Mean distance to the pole 1111.11";OIST(I)*10000/90j
4680 LPRINT " km"
4690 LPRINT LPRINT
4700 LPRINT" LAT
4710 LPRINT" deg
4720 LPRINT
4730 ,---------------
4740 FOR J=I TO N

.4750 LPRINT USING
4760 LPRINT USING
4770 LPRINT USING
4780 LPRINT USING
4790 LPRINT USING
4800 LPRINT USING
4810 NEXT.J
4820 ,---------------
4830 LPRINT : LPRINT
4840 LPRINT USING "Standard deviation
4850 LPRINT
4860 '
4870 '
4880
4890 L=L+I
4900 LAT=LAT(I) : LONG=LONG(I) : OIST=OIST(1)
4910 GOlO 1560
4920 LPRINT
4930 LPRINT "Results verified." 'the two last 100ps show the same results
4940 ' --------------------------------------------_--------------------------
4950
4960 '
4970 '
4980 '
4990' Sum of the distance between points, just for the plot
5000' -----------------------------------------------------
5010 5=0 : SU )=0
5020 ,---------------
5030 FOR 1=2 TO N
5040 5=S+T(I.3): S(I)=S
5050 NEXT 1
5060 ,---------------
5070 '
5080' Looking for the minimum and maximum distance to the pole
5090 --------------------------------------------------------
5100 MIN=OIST : MAX=MIN
SIlO ,---------------
5120 FOR 1=1 TO N



NEXT J
NEXT J
NEXT J
NEXT J

printfr back to printing mode
thf nfxt kfyboard fntry
screfn back to printing modf

~waitinc to change the craon
: LOCATE-24.1 : GOTO 5200 .

CHRS(27) 'E'
'sftting thf
'towait for
'setting thf

LPRINT

SCREEN COpy

LOCATE 1,1
OS=INKEYS : IF QS=" THEN 6260

IF Q$="G" OR O$="g' THEN iCREEN 0
IF O$()'C' AND O$()'c' THEN 6520

6510 GOTO 6250
6520 SCREEN 0
6530 ENO

6250
6260
6270
6280
6290
6300
6310
6320 '
6330' Preparing thf printfr for graphics
6340 ----------------------------------
6350 LPRINT CHRS(27)'p' : LPRINT CHRS(27)'T02'
6360 '
6370 Reading thf scrffn ualufs point after point, 1inf aftfr 1ine
6380' and printing the linfs onf aftfr thf othfr
6390' ------------------------------------------------------------
6400 ,---------------
6410 FOR 1=0 TO 224
6420 Xl ...": X2S=" : X3S=" : X4S="
6430 FOR J=O TO 159 : XlS=XlS+CHRS(POINT(J,I)/7)
.6440 FOR J=160 TO 319 : X2S=X2S+CHRS(POINT(J.I)/7)
6450 FOR J=320 TO 479 : X3S=X3S+CHRS(POINT(J;I)/7)
6460 FOR J=480 TO 639 : X4S=X4S+CHRS(POINT(J,I)/7)
6470 LPRINT CHRS(27)'G0640'XlSX2SX3SX4S
6480 NEXT 1
6490 ,---------------
6500 LPRINT CHRS(27)'A'

5690 LINE «OIST+SOEV-MIN)*490/(MAX-MIN)+69.21)-«DIST+SOEV-MIN)*49 0/(MAX-MIN)
+69,172)
5700 LOCATE 2. INT« (DIST+SDEV-MIN)*490/(MAX-MIN) +69)/8) : PRINT • "'O:·~·

5710
5720 Drawing thf 95%-frror-inhrval 1infS and printing thf pfrcfnUgf
5730 ----------------------------------------------------------------
5740 LINE «OIST-2*SOEV-MIN)*490/(MAX-MIN)+69,21)-«DIST-2*SOEV-MIN)*49O/(MAX-
MIN) +69,172)
5750 LOCATE 2,INT«(OIST-2*SOEV-MIN)*490/(MAX-MIN)+69)/8) : PRINT '9~~'

57.60 LINE «OIST+2*SOEV-MIN)*490/(MAX-MIN)+69,21)-«OIST+2*SOEV-MIN)*490/(MAX
MIN)+69,172)
5770 LOCATE 2,INT«(DIST+2*SOEV-MIN)*490/(MAX-MIN)+69)/8) : PRINT ·9~·

5780
5790 Orawing the tick marks along the-distancf-bftwffn-points axis
5800' and printing the point numbfrs
5810 -------------------------------------------------------------
5820 ,---------------
5830 FOR 1=1 TO N
5840 LINE (60, S( 1) *1511S+21 )-( 70, S( 1) *1511S+21)
5850 LOCATE INT«S(l)*151/S+21)/9)+1,5 : PRINT USING •••·;1
5860 NEXT 1
5870 ,---------------
5880 '
5890' Printing the distance-to-the-points axis titlf
5900' ----------------------------------------------
5910 LOCATE 1,6 : PRINT 'POINT'
5920 LOCATE 2,6 : PRINT 'NUM8ER'
5930 '
594Q Printing thf POlf position and mfan distancf
5950' --------------------------------------------
5960 LOCATE 1,15
5970 PRINT USING 'POLE POSITION: LAT = 111.'I·:LAT(I);
5980 PRINT USING " LONG = 1111.11·;LONG(I);
5990 PRINT USING " DIST = 1.11.1·;0IST*10000/90; : PRINT • KM'
6000 '
6010' Orawing thf tick marksalong the distance-to-the-pole axis twiCf
6020 and printing the labels
6030' ----------------------------------------------------------------
6040 ,---------------
6050 FOR I=MIN TO MAX STEP ST
6060 LINE (69+(I-MlN)*490/(MAX-MIN),172)-(69+(I-MIN)*490/(MAX-MIN),178)
6070 LINE (70+(I-MIN)*490/(MAX-MIN),172)-(70+(I-MIN)*490/(MAX-MIN),178)
6080 LOCATE 21,(70+(I-MIN)*490/(MAX-MIN»/8-2
6090 PRINT USING '1111';1*10000/90
6100 NEXT 1
6110 ,---------------
6120 '
6130' Printing the distance-to-the-pole axis title and unit
6140' -----------------------------------------------------
6150 LOCATE 19,72 : PRINT 'OISTANCE'
6160 LOCATE 21,75 : PRINT 'KM'
6170
6180' Printing thf title and underl ining it
6190' -------------------------------------
6200 LOCATE 23,(40-LEN(TS)/2) : PRINT TS
6210 LINE «39-INT(LEN(TS)/2»*8,210)-STEP(LEN(TS)*8,0)
6220 '
6230 Waiting for and analysing the keyboard entry
6240 --------------------------------------------



c
*

Thi~ prolral ha~ been written to help ~ou to f!nd the pole
fittin, best to points distributed on a slall clrcle.

The prOlral will read the data in a data file belinninl wi\h line
51', and havin, a variable naled K,ivinl the nUlber of data
points. The. each data line IU~t have fir~t the latitude of the
point, then the lonlitude. The la~t line nUIber IUS\ not exeeed
9".

The prolral will ask ~OU the latitude and lonlitude of the pole
~OU have eho~en to test. Then it will cOIPute the SUI of the
S1uares of the differences between the real distance and the lean
distance frol the pole \0 each point. This value lUst be as close
to zero as possible, so the prosral will loop and test points frol
2 desrees to 1.11 desree.to the po!n~ havins the slal~est
deviation. The re~ult~ Will be verlfled and a sraph Will be
on the serten, and ~ou will be allott4 to c.,v thi~ ,rlPh 1ft tht
printer.

Di~k read':l ? J..
Kilt of the data files on the di~k :
"RTREtC". OtT DRSURT5. DAT DRSCNRT4. DAT "SCUT2. DAT DtSCUTl.DfIT tlSeIRl3. NT
DRSCEPRl.DRT DRSCRIYE.DAT DSSC"AT2.DRT DSStRAT1.DRT DSSCRRT3.DRT DSSCIRT5.DAT
DSSCNRT4.DRT DSSCRlYE.DRT BRKPROFL.DAT PNTPROFL.DRT DRSCRlTR.DAT

Nale of ~our data file 1 ? »SSC"RTI.DRT
Ti\le of the \able and of the plot :
? "IODLE AKERlCR TREN~H : NORT HERN S~T

Latitude of the po e ':lOU want toe~t ? 11
Lonsitude of the pole ? ;j1

LlI0P 1 Shp 1 (0 = 2 41.,>
Lat = 3.... Lonl = -95.'8
Itan distance = 1611.46 k.
S\aftd.rd devi.\i.n· 4.71 h.

LOOP 1 Step 2 <0: 1.5 de,)
Lat: 3.... Lon, = -95."
lean di~tance = 1611.46 kl
Standard deviation = 4.71 k.

LOOP 1 Ste, 3 (0 = 1 des)
Lat = 29." Lons = ·96.88
lean di~tanee = 1468.41 kl
Standard deviation = 3.41 kl

LOOP 1 SttP 4 (0 = .7 de,)
Lat = 29." Lonl: -96.8'

Rean di~tance : 1468.41 kl
Standard deviation = 3.41 kl

Leop 1 Step 5 (0 = .5 def)
Lat = 29.80 Lon. = ·96.80
I.an distance = 1468.41 kl
Standard deviation = 3.41 kl

LOOP 1 Step 6 (0 = .35 des)
Lat = 29.35 Lonl: -95.65

Rean di~tanee : 1518.42 kl
Standard deviation = 3.37 kl

LOOP 1 Step 7 (D = .2 dei)
Lat = 29.75 Lonl = -95.45
Itan distance • 1566.24 hl
St.nd.rd '-viation = 3.16 kl

LOOP 1 Ste, 8 (0 = .15 dei)
Lat = 2'.75 Lonl = -95.45

Rean di~tance = 1566.24 kl
Standard deviatlon = 3.16 kl

LOOP 1 Step 9 (0: .1 des)
Lat = 29.95 Lonl = -95.35
Rean distance = 1598.15 kl
Standard devia\ion = 3.11 k.

LOOP 1 Ste, 18- (0 = .87 dei)
Lat: 29.95 Lons = -95.35

Rean di~tance = 1598.15 kl
Standard de~iation: 3.11 kl

LOOP 1 Step Il <0: .'5 des)
Lat = 29.95 Lonl = -95.35
lean distance = 1591.15 kl
StaAdard'deviation = 3.11 k.

LOOP 1 Step 12 (D: ••3 des)
Lat = 38.1' Lons = -95.26
lean distance = 16'8.77 kl
Standard deviation = 3.89 k.

LOOP 1 Step 13 (D = .82 dei)
Lat = 38.32 Lonl = -95.12
Rean distance = 1636.45 k.
Standard deviation = 3.88 kl

LOOP 1 Ste, 14 <D = .81 des)
Lat = 38.34 Lonl = -95.11
Itan di~tance = 1638.84 k.
Shndard deviation =3.88 kt



PRINTER RERDY (Y/H) ? Ya -
LOûr Z Ste~ 1 (0: 2 des)
Lat: 39.34 Lons: -95.11
Rean distance: 1638.84 kl
Standard deviation: 3.88 kl

LOOP 2 Ste, 2 (D: 1.5 deSI
Lat: 38.34 Lons: -95.11

Rean distance: 1638.84 kl
Standard deviation: 3.98 kl

LOOP 2 Ste, 3 (D: 1 des)
Lat: 38.34 Lons: -95.11
"fan distance 2 1638.84 kl
Standard deviation = 3.18 kl

LOOP 1 Step 4 <0: .7 des)
Lat: 39.34 Lons: -95.11

Rean distance: 1638.84 kl
Standard deviation: 3.98 kt

LOOP 2 Ste, 5 (D = .5 des)
Lat: 39.34 Lons: -95.11
"ean distance: 1638.84 kt
Standard deviation: 3.98 kt

LDOP 2 Step 6 (D: .35 desl
Lat: 39.34 Lons: -95.11

Rean distance: 1638.84 kt
Standard deviation: 3.98 kt

LOOP 2 Step 7 (D: .2 des)
Lat = 38.34 Lons = -95.11

Rean distance: 1638.84 kt
Standard deviation: 3.88 k.

LOOP 2 Ste, S (D: .15 des)
Lat: 39.34 Lons: -95.11

Rean distance: 1638.84 kt
Standard deviation: 3.98 kt

LOOP 2 Step 9 (D = .1 des)
Lat: 38.34 Lons: -95.11

Rean distance: 1638.84 kt
Standard deviation: 3.88 kl

LOOP 2 Slip 19 (D: .87 des)
Lai: 30.34 Lons: -95.11
"ean distance = 1638.84 kl
Standard deviation: 3.88 kt

LOOP 2 Step 11 (D: .95 des)
Lat: 39.34 Lons: -95.11
"ean distance: 1638.94 k.
Standard deviation: 3.88 ka

LOOP 2 Ste, 12 (D = .93 des)
Lat: 39.34 Lons: -95.11

Rean distance: 1638.84 kt
Standard deviation·: 3.98 kt

LOOP 2 Ste, 13 (D: .92 des)
Lat: 39.34 Lons: -95.11

Rean distance: 1638.84 kt
Standard deuiation: 3.88 kl

LOOP 2 Ste, 14 (0: .81 des)
Lat: 38.34 Lons: -95.11
"ean distance: 1638.84 kt
Standard deviation: 3.98 kl

RERDY (YIN) ? Y-



1649

39.34, LONG = -95.11. DIST : 1638.8 K"
79Z 95Z

1635

POLE POSmON
95Z

1

1

1

1

1 DISTANCE+-__---"'__--,---"' --''--.--';;:O'----.J. -i

1645 Kil
14

1630

POINT
NUIŒER
1
2
3
4
5
6

7

S
9

18
Il

12
13

POINT POLE POS mON : LRT = 38.34, LONG = -95.11, DIS! = 1638.8 K"
NUIlBH 95% 78% 784 95%
1

1
1

2
3
4
5

1
6 r7

1
s

,

19
18

1Il

12
13

DISTANCE
14

1638 1632 1634 1636 1638 1648 1642 1644 Kil

"IDOLE R"ERICR TRE"tH : "ORTMER" SET "IDOLE RIlERltR TREMtH MGRTHERN SET
G
Ilinilui = 1638 Ilaxilui = 1645
Ilinilui value on the sra,h ? 1ill
llaxilYI ualye on the gra,h ? 1i!l

ste, for label printing ?JL
Now the ,rosral will dis,la~ a gra,h of the distance frol the

,ole to the ,oints and the lean distance.
B~ pressins the <G> ke~ uhile the sra,h is beins dis,la~ed ~ou

be able to chanse the ,araleters of the sra,t.
B~ pressins the (Cl ke~ a co,~ of the sereen will be lade on the

,rinter, it will take about half an hour to cOI,lete, but before
do not forset to chanse the paper.

The ,rogral will end by ,res.ing any other key.

cC

READY (YIN) ?r



o
a MIDDLE AMERICA TRENCH NORTHERN SET

POLE POS mON
95~

LAT = 39.34, LONG = -95.11, DIST = 1638.8 K"
7U 7U 95~

Looking for the best fitting pole criterion is distance

Position tested: Lat = 30.00 Long = -95.00

Center position: Lat = 30.34 Long = -95.11
Mean distance to the pole: 1638.84 km

1648

HORTHERH SET

1635

"IDOLE A"ERICA TREHCH

OOIST
km

-5.08
-3.17
6.09
3.20
2.85
1.03
0.67

-2.79
-1. 38
-3.71
-0.11
-0.64
0.58
2.47

COIR
deg

125.61
124.34
123.24
122.20
120.56
118.97
117.08
115.26
113.39
112.22
110.97
109.18
107.39
105.61

0.0
39.8
35.2
33.2
51.7
50.1
59.7
57.5
58.9
37.2
39.3
56.4
56.5
56.1

OPOLE OEACH
km km

1633.8
1635.7
1644.9
1642.0
1641.7
1639.9
1639.5
1636.1
1637.5
1635.1
1638.7
1638.2
1639.4
1641 .3

LONG
deg

-104.97
-104.67
-104.45
-104.17
-103.75
-103.33
-102.83
-102.33
-101.83
-101 .50
-101.17
-100.67
-100.17
-99.67

LAT
deg

18.67
18.45
18.21
18.07
17.83
17.62
17.37
17.17
16.94
16.83
16.67
16.50
16.33
16.17

Standard deviation

b Results verified.

3.08 km



Jacouel 'ne ROUMP, Oc:. 1984
==============

===-=-=-====

Jacoue 1i ne ROI.'l'1P, Oc t. 1984

'1 ist of the disk data files

'data table

PROGRAM 'DIRSMCRC'

READING OF THE DATA FILE AND QUESTIONS

PRESENTATION

---============,====-

" The program ... ill ask you the latitude and longitude of the pole"
'YOU have chosen to test. Then it ... il1 compute the sum of the'
'squares of the differences between the real value and the azimuth"
"of the small circle at each point. This value must be as sma11 as'
'possible so the program ... ill Joop and test points ... ithin 2"
"degrees to 0.01 degree of latitude and longitude of the point'
'having the smallest deviation. The results ... i11 be uerified and'
'a graph ... ill displayed on the screen, and you ... i11 be allowed to'
"COpy this graph on the printer.·

" This program has been written to help YOU to find the pole"
'fitting best to directions of features distributed on a small"
·circ1e."

" The program ... ill read the data in a data file beginning ... ith 1 ine'
'500, and having a variable named N giving the number of data'
·points. Then each data 1 ine must have first the lati tude of the"
"point, then the longitude, and at last the azimuth of the feature.·
'The last 1 ine number must not exceed 999.'

CLEAR : OPTION BASE 1

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

INPUT 'Disk ready 'jRS : RS-LEFTS(RS,I)
IF RS()'Y' AND RS()'y' THEN 320
'Name of the data files on the disk :'
·*.DAT·

10
20
30
40
50
60 '
70 '
SO.CLS
90 '
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
2S0
290
300
310
320
330
340 PRINT
350 FILES
360 PRINT
370 INPUT 'Name of your data file: "jXS
380 CHAIN MERGE XS,500,ALL 'merging the data file
390' -----------------------------------------------------------------------
400' PLACE FOR THE DATA FILE
1000 ' ------------------~----------------------------------------------------
lOlO '
1020 '
1030 '
1040 DIM T<N,5)
1050 ,-------------~-
1060 FOR 1=1 TO N
1070 ---------------
1080 FOR J=l TO 3
1090 READ T(I,J)
1100 NEXT J

1110 ---------------
1120 NEXT 1
1130 ,---------------
1140 '
1150 PRINT 'Title of the table and the plot

8
=========::::

'number of points

DATA 'DRSCNATI'

18.45,-104.67,123
18.07,-104.17,120
17.62,-103.33,119
17.17,-102.33,118
16.83,-101.5,112
16.5, -1 00.67,108

These data are to be used by the program DIRSMCRC.
They are the latitude and longitude of the first set of points along

the Middle America Trench : from off Manzanillo to SE of Acapulco, the
third number is the azimuth East from North of the trench axis

500
510
520 '
530
540
550
560 '
570
580
590 '
600
610
620 N=6
630 DATA
640 DATA
650 DATA
660 DATA
670 DATA
680 DATA

5.2
A



FOR J=1 TO N

SLt1(I)=O

Computing the sum of the squares of the differences

Computing the mean distance from the points to the pole

LAT(9)=LAT(2) : lONG(9)=lONG(7)

FOR J=1 TO N
V3(J,I)=T(J,3)-V2(J,I)

NEXT J

Difference between the real azimuth and the computed azimuth

FOR J=1 TO N
SIGN=SGN(T(J,I)+LAT(I» 'sign of the computation

, KI=FNC(SIGN*90-LAT( 1) ,VI (J, 1) ,SIGN*90-T(J, 1»
IF KI> ,99'99999999999991 THEN K=Q : GOTO 2100

K=FNB(KI>
V2(J,I)=90+K*SGN(LONG(I)-T(J,2»

IF V2(J,I)(0 THEN V2(J,I)=180+V2(J,I) GOTO 2130
IF V2(J,I»180 THEN V2(J,I)=V2(J,I)-180

NEXT J

Direction in degrees from North toward East of the tangent
to the small circle at each point

Computation of the parameters of the first basic grid of each steo

FOR J=1 TO N
KI=FNA(LAT< 1) ,lONG<I) ,T(J, 1) ,T( J ,2»

IF KI) ,99999999999999991 THEN Vl(J,I)=O GOTO 1880
VI( J ,I)=FNB( KI>

NEXT J

OIST( 1)=Slt1/N

Computing the distance between each point and the pole

GOTO 2340

FOR 1=1 TO 9
GOSUB 1810

NEXT 1

SIJ"I=O

FOR J=1 TO N
SIJ"I=SLt1+Vl(J,I)

NEXT J .

1700
1710
1720
1no
1740
1750
1760
1770
1780
1-790
1800 '
1810 '
1820
1830
1840
1850
1860
1870
1880
1890 '
1900 '
1910
1920 '
1930
1940
1950
1960
1970
1980
1990
2000 '
2010 '
2020 '
2030 '
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140 '
2150 '
2160 '
2170 '
2180 '
2190
2200
2210
2220 '
2230
2240
2250 '
2260
2270
2280

'P1/180 degrees

latitude of the pole yoU want to test ':lAT
longitude of the pole ";lONG

COI1PUTATI ON PART

'cos of the distance between two points: X and Y = lat and long
of the first point, Z and W= lat and long of the second point

FNB(X)=(-ATN(X/SQR(-X*X+l»+1.5708)/FPII 'arcosine in degrees
FNC(X,Y,Z)=(COS(X*FPII)-COS(Y*FPII)*COS(Z*FPII»/(SIN(Y*FPII)*SIN(Z*F

'cos of the angle facing X, with other lengths equal to Y and Z

Step "jE;" (0 = "iO(E>;" deg)"
'to indicate what the program is doing

LAT(2)=CINT«LAT(I)+0(E»*100)/100 : lONG(2)=lONG(I) 'setting the lat
LAT(3)=LAT(2) : lONG(3)=CINT«lONG(I)+0(E»*100)/100 'and long of the
LAT(4)=LAT(I) : lONG(4)=lONG(3) 'nine points of
LAT(5)=CINT«LAT(I)-0(E»*100)/100 : lONG(5)=lONG(3) 'the basic grid
LAT(6)=LAT(5) lONG(6)=LONG(I) 'of computation
LAT(7)=LAT(S) LONG(7)=CINT«LONG(I)-0(E»*100)/100
LAT(8)=LAT(I) LONG(8)=LONG(7)

INPUT 1$

INPUT "
INPUT "

1630
1640
1650
1660
1670
1680
1690

1320 OEF
1330 OEF
Pli»
1340 '
1350' Distance from each point to the preceding one
1360' ---------------------------------------------
1370 ,---------------
1380 FOR J=2 TO N
1390 KI=FNA(T< J-l ,1) ,T(J-l ,2),T(J, 1> ,T(J ,2»
1400 IF KI).99999999999999991 THEN T(J,4)=0 GOTO 1420
1410 T(J,4)=FNB(KI)
1420 NEXT J
1430 ,---------------
1440 '
1450' Table of the distances in degrees for each computation step
1460 -----------------------------------------------------------
1470 OIM 0(14)
1480 0(1)=2 : 0(2)=1.5.: 0(3)=1
1490 0(4)=.7 : 0(5)=.5 : 0(6)=.35 : 0(7)=,2 : 0(8)=.15 : 0(9)=.1
1500 0(10)=,07 : 0(11)=.05 : 0(1~)=,03 : 0(13)=.02 : 0(14)=.01
1510 ' .
1520' Initial ization of latitude; longitude and loop number
1530' -----------------------------------------------------
1540 LAT(I)=LAT lONG(I)=lONG
1550 l=1 'lst Joop (the second is to verify the first one result)
1560 '
1570' Main loop
1580' ---------
1590 ,---------------
1600 FOR E=1 TO 14
1610 PRINT
1620 PRINT "lOOP ";li"

1160
1170
1180
1190
1200 '
1210 '
1220
1230 '
1240 OIN SeN)
1750 OIM V1(N,9),V2(N,9),V3(N,9)
1260 FPI1=3.14159265391/180
1270 '
1280' Definition of functions to compute distances and directions
1290' using spheric trigonometry
1300' -----------------------------------------------------------
1310 OEF·FNA(X,Y,Z,W)=SIN(X*FPII)*SIN(Z*FPII)+COS(X*FPII)*COS(Z*FPII)*COS!(W-Y
)*FPII)



SUM(I)=SUM(I)+V3(J,I)*V3(J,I)
NEXT J

LAT(6)aLAT<4) : LONG(6)=LONG(4) : DIST(6)=DIST<4) : SUM(6)-SUM(4)
FOR J=I TO N : Vl(J,6)=VI(J,4):V2(J,6)=V2(J,4):V3(J,6)=V3(J,4): NEXT J
LAT(7)=LAT<l) : LONG(7)=LONG(l) : DIST(7)=DIST(I) : SUM(7)=SUM(l)
FOR J=I TO N : Vl(J,7)=VI(J,I):V2(J,7)=V2(J,I):V3(J,7)=V3(J,1): NEXi J
LAT(B)=LAT(2) : LONG(8)=LONG(2) : DIST(B)=DIST(2) : SUM(8)=SUM(2)
FOR Jal TON: VI(J,B)=Vl<J,2):V2<J,8)=V2(J,2):V3(J,S)=V3<J,2): NEXT J
LAT ( l)=LAT(3) : LONG( l)=LONG(3) : DIST( I)=DIST( 3) : SUM( l)=SUM( 3)
FOR J=I TO N : VI(J,1)=VI(J,3):V2(J,I)=V2(J,3):V3(J,1)=V3(J,3): NEXT J
LAT(2)=CINT«LAT(I)+D(E»*100)/100 : LONG(2)=LONG(I)
LAT(3)=LAT(2) LONG(3)=CINT«LONG(I)+D(E»*100)/100
LAT(4)=LATO) : LONG(4)=LONG(3)
LAT(5)=LAT(6) : LONG(5)=LONG(3)
LAT(9)=LAT(2) : LONG(9)=LONG(8)
1=2 GOSUB 1810
1=3 : GOSUB 1810

LAT(5)=LAT(4) : LONG(5)=LONG(4) : DIST(S)=DIST(4) : SUM(5)=SUM(4)
FOR J=I TO N : VI(J,5)=VI(J,4):V2<J,S)=V2(J,4):V3(J,5)=V3<J,4): NEXT J
LAT(6)=LAT<l): LONG(6)=LONG(I) : DIST(6)=DIST(l) : Sl'1(6)..SUM(I)
FOR J=I TO N : VI(J,6)=VI(J,I):V2(J,6)=V2(J j l):V3(J,6)=V3(J,1): NEXT J
LAT(7)=LAT(B) : LONG(7)=LONG(B) : DIST(7)=DIST(8) : Sl'1(7)=SUM(B)
FOR J=I TO N : VI<J,7)=Vl(J,8):V2(J,7)=V2<J,B):V3(J,7)=V3<J,B): NEXT J
LAT(B)=LAT(9) : LONG(B)"LONG(9) : DIST(B)=DIST(9) : SUM(8)=SUM(9)
FOR J=I TO N : VI(J,8)=Vl(J,9):V2(J,8)=V2(J,9):V3(J,8)=V3(J,9): NEXT J
LAT< l)=LAT(2) : LONG! n=LONG(2) : DI ST( l)=DISi( 2) : SUM(I )=SUM(2)
FOR J=l TO N : VI(J,1)=VI(J,2):V2(J,1)=V2<J,2):V3(J,1)=V3(J,2): NEXT J
LAT(4)"LAT<3) : LONG(4)=lONG(3) : DIST(4)=DIST(3) : SUM(4)=SUM(3)
FOR J=I TO N : VI(J,4)=VI(J,3):V2(J,4)=V2(J,3):V3(J,4)=V3(J,3): NEXT J
LAT(2)=CINT«LAT(I)+D(E»*100)/100 : LONG(2)=LONG(1)
LAT(3)=LAT(2) : LONG(3)=LONG(4)
LAT(9)=LAT(2) : LONG(9)=LONG(7)
1=2 : GOSUB 1810
1=3 : GOSUB 1810
1=9 : GOSUB IBIO
GOTO 2340

'minimum sum in position 6 (S)

'minimum sum in positicn 5 (SE)

N8=6

N8=5

N8=4 'minimum sum in oosltion 4 E)

LAT(9)=LAT(S) : LONG(9)=LONG(B) : DIST(9)=OIST(S) : SUM(9)=SI.I1(S)
FOR J=I TO N : VI(J,9)=VI(J,8):V2(J,9)=V2(J,B):V3(J,9)=V3(J,S): NEXT J
LAT(2)=LAT(1) : LONG(2)=LONG(1) : DIST(2)=DIST(1) : SI.I1(2)=SLI'1(1)
FORJ=I TD N : VI(J,2)=VI<J,I):V2(J,2)=V2(J,I):V3(J,2)=V3(J,I): NEXT J
LAT(3)=LAT(4) : LONG(3)=LONG(4) : DIST(3)=DIST(4) : SUM(3)=SUM(4)
FOR J=I TD N : VI(J,3)=VI(J,4):V2(J,3)=V2(J,4):V3(J,3)=V3(J,4): NEXT J
LAT(4)=LAT(S) : LONG(4)=LONG(S) : DIST(4)=OIST(S) : SUM(4)=SUM(5)

1=4 GOSUB IBI0
1=5 GOSUB 1810
1=9 GOSUB 1810
GOTO 2340

LAT(9)=LAT(2) : LONG(9)=LONG(2) : DIST(9)=DIST<2) : SUM(9)=SUM(Z)
FOR J=I TO N : VI(J,9)=VI(J,2):V2(J,9)=V2(J,2):V3(J,9)=V3(J,2): NEXT J
LAT(S)=LAT(l) : LONG(B)=LONG(l) : DIST(B)=DIST(I) : SlJI1(S)=SlJI1(1)
FOR J=I TD N : VI(J,B)=VI(J,I):V2(J,8)=VZ(J,I):V3(J,B)=V3(J.I): NEXT J
LAT(7)=LAT<6) : LONG(7)=LONG(6) : DIST(7)=DIST(6) : SlJI1(7)=SUN(6)
FOR J=I TD N : VI(J,7)=VI(J,6):V2(J,7)=V2(J,6):V3(J,7)=V3(J,6): NEXT J
LAT(6)=LAT(5) : LONG(6)=LONG(5) : DIST(6)=DIST(S) : SLtH6)=SI.JM(S)
FOR J=I TO N : VI(J,6)=VI(J,5):V2(J,6)=VZ(J,5):V3(J,6)=V3(J,5): NEXT J
LAT(I)=LAT<4). : LONG(I)=LONG(4) : DIST(I)=DIST(4) : SUM(l)=SI.JM(4)
FOR J=I TO N : VI(J,I)=VI(J,4):V2(J,I)=VZ(J,4):V3(J,I)=V3(J,4): NEXT J
LAT(2)=LAT(3) : LONG(Z)=LONG(3) : DIST(2)=DIST(3) : SUM(2)=SUM<3)
FOR J=I TO N : VI(J,2)=VI(J,3):V2(J,2)=V2(J,3):V3(J,Z)=V3(J,3): NEXT J
LAT(3)=LAT(Z) : LONG(3)=CINT«LONG(I)+D(E»*100)/100
LAT(4)=LAT<1) : LONG(4)=LONG(3)
LAT(5)=LAT(6) : LONG(5)=LONG(3)
1=3 : GOSUB IBIO
1=4 : GOSUB IBIO
1=5 : GOSUB ISIO
GOTO 2340

LAT(2)=LAT(4) : LONG(2)=LONG(4) : DIST(Z)=DIST(4) : SUM(Z)=SUM(4)
FOR J=l TO N 1 VI(J,2)=VI(J,4):V2(J,2)=V2(J,4):V3(J,Z)=V3(J,4): NEXT J
LAT ( 9)=LAT( 1) : LONG( 9)=LONG( 1) : DI ST( 9)=01 ST<t) : SUN( 9)=SUM(I)
FOR J=I TO N : VI(J,9)=VI(J,t):V2(J,9)=V2(J,I):V3(J,9)=V3(J,P: NEXT J
LAT(8")=LAT(6) : LONG(S)=LONG(6) : OIST(S)=OIST(6) : SUM(B)=SUM(6)
FOR J=I TO N : VI(J,B)=VI(J,6):V2(J,S)=V2(J,6):V3(J,S)=V3(J,6): NEXT J
LAT<I)=LAT(S) : LONG(I)=LONG(S) : DIST<I)=OIST(5) : SlJI1(I)=SUM(5)
FOR J=I TO N : VI(J,1)=VI(J,S):VZ(J,1)=V2(J,5):V3(J,I)=V3(J,S): NEXT J
LAT(3)=LAT(2) : LONG(3)=CINT«LONG(I)+D(E»*100)/100
LAT(4)=LAT(I) : LONG(4)=LONG(3)
LAT(S)=CINT«LAT(I)-D(E»*IOO)/IOO : LONG(5)=LONG(3)
LAT< 6)=LAT< 5) : LONG(6)=LONG( 1)
LAT(7)=LAT(5) : LONG(7)=LONG(S)
1=3 GOSUB ISIO
1=4 GOSUB IBIO
I=S GOSUB ISIO
1=6 GDSUB 1810
1=7 GOSUB IBIO
GOTO 2340

2840
2850
2860
2S70
2880
2890 1

2900
2910
2920
2930
2940
2950
2960
2970
29S0
2990
3000
3010
3020
3030
3040
3050
3060
3070
30aO
3090
3100 '
3110 '
3120
3130
3140
3150
3160
3170
31BO
3190
3200
3210
3220
3230
3240
3250
3260
3270
32BO
3290
3300
3310
3320 '
3330 '
3340 '
3350
3360
3370
33BO
3390
3400
3410

'minimum swm in position 3 (NE)

'minimum sum in position 2 (N)

N8=3

N8=2

RETURN

2290
2300
2310
2320
2330
2340 ' Looking for th. point having th. small.st d.viation
2350 ' ---------------------------------------------------
2360 SUM=SUM(I): N8=1
2370' ---------------
2380 FOR 1=2 TO 9
2390 IF SUM<I) <SUM THEN SUM=SUM( I> N8=1
2400 NEXT 1
2410' ---------------
242D IF N8=1 THEN 4200 'last point of a step
2430 ON NB-I GOTO 2450,2670,2B80,3100,3320,3540,3760,3980 'th. pnt with th.

small.st dev. is not the central pnt of the basic grid 50 computation of the
missing values of the new grid after having moved its center on the pnt with
min dev.

2440 '
2450 '
2460 '
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660 '
2670 '
2680 '
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2S00
2SI0
2820
2830



FOR J=I TO N : VI<J,4l=V1<J,5):',J2(J,4l=V2(J.5l:',J3(J.4'=\!3 ,f,5l: NEXT.}
LAT(I)=LAT(6l : LONG(Il=LONG<6l : 0IST(ll=DIST(6l : SUM<l =SlJM(6l
FOR J=l TO N : Vl<J,I)=VI(J,6l:V2(J,ll=V2(J,61:')3(J,ll=')3 J.6l: NEXT·]
LAT<8l=LAT(7l : LONG(8l=LONG(7l : DIST(8)=DIST(?) : SUM(S =SUt1(i)
FOR J=I TO N : VI(J,S)=VI<J,7):V2(J,S)=V2(J.?):V3(J,8l=V3 J,?l: NEXT ~

LAT<S)=CINT« LAT ( 1) -D(E» *100)/1 00 : LONG( 5l=LONG( 3l
LAT(6)=LAT(5) : LONG(6l=LONG(1l
LAT(7)=LAT(5) : LONG(7)=LONG<8)
1=5 GOSUB 1810
1=6 : GOSUB 1810
1=7 : GOSUB 1810
GOTO 2340

LAT(2)=LAT<8) : LONG(2)=LONG(8) : DIST(2)=DIST(8) : SUM(2)=SUM(8)
FOR J=I TO N : VI(J,2)=VI(J,8):V2(J,2)=V2(J,8):V3(J,2)=V3(J,S): NEXT J
LAT(3)=LAT<1l : LONG(3)=LONGO) : DIST(3)=DIST<1l : SUM(3)=SUMO)
FOR J=I TO N : VI<J,3)=VI<J,I):V2<J,3)=V2<J,I):V3(J,3)=V3(J,I): NEXT J
LAT(4)=LAT(6) : LONG(4)=LONG(6) : DIST(4)=DIST(6) : SUM(4)=SUM<6)
FOR J=I TO N : VI(J,4)=VI(J,6):V2(J,4)=V2(J,6):V3(J,4)=V3(J,6)' NEXT J
LAT(Il=LAT(7) : LONG(Il=LONG(7) : DIST(Il=DIST(7) : SUM(Il=SUM(7)
FOR J=I TO N : VI(J,I)=VI(J,7):V2(J,I)=V2(J,7):V3(J,I)=V3(J,7): NEXT J
LAT(5)=CINT«LAT(I)-D(E»*100)/100 : LONG(5)=LONG(3)
LAT(6)=LAT(5) LONG(6)=LONG(1)
LAT(7)=LAT<5) LONG(7)=CINT«LONG<I)-D(E»*100)/100
LAT(8)=LAT(I) : LONG(8)=LONG(7)
LAT(9)=LAT(2) : LONG(9)=LONG<7)
1=5 GOSUB 1810
1=6 GOSUB 1810
1=7 GOSUB 1810
1=8 GOSU8 1810
1"9 GOSUB 1810
GOlO 2340

=SUM( 2)
J.2l: NEXT
=SUM!; 1)
,) • 1 .~: NEXT
=SUM( 8)
.j .8): NEXT J
=SUMOl
J,9l: NEXT J

, t i t 1e

LPRINT CHRS(27)'"

'to print the title only once

"jR$ RS=LEFH( RS, 1)
THEN 4390

Standard deviation in degrees

PRINTING PART

LAT ( 4)=LAT( 2) , LONG( 4)=LONI3< 2) : DI ST(4)=DI ST( 2l : SUM':4
FOR J=I TO N : VI(J,4)='.)J(J;2l:'.J2(J.4l=V2(J,2l:'n':J.4)=\!3
LAT(5)=LAT<I) : LONG( 5)=LONG( Il : Di ST( 5l=DI STn) :' SUN( 5
FOR ~T=l TC N : VI (J ,S)=Vl (J, 1) :'.)2(J ,5)=~.)2(J~ l} :1,)3<J .5)::1,,)3
LAi(6l=LAT':S) : LONG(6)=LONG(S) : Dli:T(ol=DIST(SI : S~~1d

FOR J=I TO N : VI(J,6l=\!I(J,S):V2(J,6)=\!2(J.Sl:'.'3(J.6.l='.i3
LAT(I)=LAT(9l : LONG(I)=LONG(9) : DIST(ll=DIST(9l : 'SUM(I
FOR J=I TO N : VI(J,I)=VI(J,9):V2<J,1)=V2(J,9l:V3<J,ll=V3
LAT(2)=CINT«LAT(1)+D(E»*100)/100 : LONG(2)=LONG(1)
LAT(3)=LAT<2) LONG(3)=LONG(4)
LAT ( 7)=LAT<5) : LONG(7)=CINT( <LONG( 1)-D<E» *1 00 )/100
LAT(8)=LAT(I) : LONG(8)=LONG(7l
LAT(9)=LAT(2) : LONG(9)=LONG(7)
1=2 GOSUB 1810
1=3 GOSUB 1810
1=7 GOSUB 1810
1=8 GOSUB 1810
1=9 GOSUB 1810
GOTO 2340

SDEV=SQR<SUM(I)/(N-I»

1F L> 1 THEN 4590
BEEP.: PRINT

INPUT 'PRINTER READY <Y/N)
IF RS(>'Y' AND RS(>'y'

4010
4020
4030
4040
4050
4060
4070
4080
4090
4Ul0
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200 '
4210
4220 '
4230
4240
4250 Printing the results of the subloop on the screen
4260 -------------------------------------------------
4270 PRINT USING 'Lat = MMM.MM·jLAT<I)j
4280 PRINT USING • Long = MMMM.MM·jLONG<llj
4290 PRINT USING • Mean distance = MMMM.MM· ;DIST<ll*10000/90j : PRINT " Km'
4300 PRINT USING •Standard dey ia t ion = MM. MM" jSDEV j , PRINT " deg"
4310 NEXT E
4320 ,---------------
4330 -------------------------------------------------------------------
4340 '
4350 '
4360
4370
4380
4390
4400
4410 '
4420' Preparing the printer
4430' ---------------------
4440 LPRINT CHR$(27)"n' : LPRINT CHR$(27)'L014'
4450
4460' Printing the title and subtitle
4470' --------~-~--------------------
4480 T=INT<72-14-5-LEN<TS»/2
4490 LPRINT TAB<T) CHR$(27)'X' TS
4500 LPRINT CHR$(27)'E' : LPRINT CHR$(27l"Y"
4510 LPRINT : LPRINT
4520 LPRINT TAB(5) 'LooKing for the but fitting pole: criterion is azimuth'
4530 LPRINT CHRS<27lCHR$(34) : LPRINT CHR$<27l'N'
4540 LPRINT
4550 LPRINT USING 'Position tested : Lat = M#M.MM·jLATj
4560 LPRINT USING' Long = MMMM.MM·jLONG
4570 LPRINT'minimum sum in position 9 (NW)

'minimum sum in position 7 <SW)NB=7

NB=8 'minimum s,. in position 8 <W)
------------------------------~------------------

LAT(3)-LAT<2) :LONG(3)"LONG<2) : DIST(3)=D1ST(2) : SUM(3)=SUM(2)
FOR J=I TO N : VI(J,3)=VI<J,2):V2<J,3)=V2(J,2):V3<J,3)=V3(J,2): NEXT J
LAT(4)=LAT(1l : LONG(4)=LCI'>/G(1) : DIST(4)=DIST(1) : SUM(4)=SUM(1)
FOR J=I TO N : Vl<J,4)=Vl<J,I>:V2(J,4)=V2(J,I>:V3(J,4)=V3<J,Il: NEXT J
LAT(5)=LAT(6) : LONG(S)=LIJ'lG(6) : DIST(5)=DIST<6) : SUM(5)=SUM<6)
FOR J=I TO N : Vl(J,5)=VI(J,6):V2(J,5)=V2<J,6):V3<J,5)=V3(J,6): NEXT J
LAT(6)=LAT(7) : LONG(6)=LIJ'lG<7) : DIST(6)=DIST<7) : SUM(6)=SUM(7)
FOR J=I TO N : VI<J,6)"'V!<J,7):V2(J,6)=V2<J,7):V3(J,6)=V3(J,7>: NEXT J
LAT<I)=LAT(8) : LONG(P-LONG(8) : DIST<I)=DIST<8) : SUM(I>=SUM<8)
FOR J=I TO N : VI<J,I)=VI(J,8):V2(J,1)=V2<J,8):V3(J,I)=V3(J,8): NEXT J
LAT(2)=LAT<9) : LONG(2)sLONG(9) : 0IST(2)=DIST<9) : SUM(2)=SUM<9)
FOR J=I TO N : VI(J,2)=VI<J,9):V2<J,2)=V2<J,9):V3(J,2)=V3(J,9): NEXT J
LAT(7)=LAT( 5) LONG< 7)=CINT< <LONG( 1) -D<E) )*100)/100
LAT(8)=LAT(I) : LONG(8)=LONG(7)
LAT(9)=LAT<2) : LONG<9)=LONG<7)
1=7 GOSUB 1810
1=8 : GOSUB 1810
1=9 : GOSUB 1810
GOlO 2340

NB=9

3420
3430
3440
3450
3460
3470
3480
3490
3500
3~10

3520
3530
3540 '
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760 '
3770 '
3780 '
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990 '
4000 '



, ;MAX

'draw distance-between-points axis twice to haue
'a line as heauy as the direction axis
'draw the direction axis

• ;RS : Rt=LEFTt<Rt,P
RS<>"y· THEN 5450

'setting the screen for graphies

·;MIN;' Maximum =
ualue on the g~aph ";MIN
value on the graph ';MAX
for label printing ·;ST

1F T( 1,3) (MIN THEN MIN=T( 1,3)
IF TU .3»MAX THEN MAX=l(i .3)

Drawing the axis

AsKing questions for the graph

LINE ~69,21)-(69,172)

LINE (70,21)-<70,172)
LlNE -( 560,172)

PRINT, : PRINT
PRINT "Minimum =

INPUT ·Minimum
INPUT ·Max imum
INPUT" step

PRINT

FOR 1=1 TO N
1F V2( 1,1) -2*SDEV<MIN THEN t11N='J2( 1,1) -2*SDFJ
IF V2(1,1)+2*SDEV}MA)( THEN MAX=V2(1 ,1)+2*SD~J

5140
5150
5160 NEXT 1
5170 ,--------------
5180 ---------------
5190
5200
5210
5220 NEXT
5230 ,--------.------
5240 '
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340' Instructions to modify and copy the graph on the 1 ine printer
5350 -------------------------------------------------------------
5360 PRINT" New the program will display a graph of the original direction"
5370 PRINT 'and the computed direction."
5380 PRINT" 8y pressing the (G) Key while the graph is being diplayed you'
5390 PRINT 'wi 11 be able to change the parameters of the graph."
5400 PRltfT' 8y pressing the (C) Key a COPy of the screen will be made on'
5410 PRINT "the printl!r, it will taKe about half an hou'r to complete, but'
5420 PRINT "before do not forget to change the paper.'
5430 PRINT' The program will end by pressing any other Key."
5440 PRINT : PRINT
5450 INPUT 'READY (Y,~)

5460 IF RS(}'Y' AND
5470 SCREEN l' : CLS
5480
5490 '
5500
5510
5,520
5530
5540
5550' Drawing of the 1ine 1inKing the real data
5560 -----------------------------------------
5570 PSET «T<t ,3)-MIN)*490/(J·IAX-M.lN)+70,S(I)*151/S+21l
5580 '---------------
5590 FOR 1=2 TO N
5600 LlNE -«T( 1, 3) -MIN) *490/(MAX-MIN) +70, sn >*1 51/S+21)
5610 NEXT 1
5620 ,---------------
5630
5640 Drawing of the 1ine 1in'King the computed directionthree times
5650 --------------------------------------------------------------
5660 PSET «V2(1,1)-MIN)*490/(MAX-MIN)+70,S(I)*151/S+21)
5670 ,---------------
5680 FOR 1=1 TO N
5690 LINE -«V2(1,1)-MIN)*490/(MAX-MIN)+70,S(I)*151/S+21)
5700 NEXT 1
5710 ,---------------

DDIR"
deg"

CDIR
deg

'latitude
'longi tude
'direction
'distance to the pole
'dist. between points
'computed direction
'direction deuiation

LPRINT • deg"

DEACH
Km

**.MfI· ;SDEV;

OPOLE
Km

OOIR
deg

LONG
deg

'***.** ';T(J,I);
'*11*11.1111 ';T(J,2)j
'****.*11 ";T(J,3);
'1111**.11 'jVl(J,I)*10000/90;
'11***.11 ';T(J.4)*10000190;
"11*1111.11* ';V2(J f l);
'***.II*·;V3(J,I)

DRAWING PART

Preparing the next loop

4580
4590 Printing of the results of each 1000 on the 1ine prlnter
4600' --------------------------------------------------------
4610 IF L=I THEN 4650
4620 1F CINT( LAT ( 1) '" 100 )=CINT( LAT* 100) AND CIm( L:JNG( 1) *1 00 )=C PiT' LOt4G* l
00) THEN 4940 'are the results of the tl~o last 1000s tr,e same "
4630 LPRINT
4640 LPRINT 'Loop ';L
4650 LPRINT USING 'Center position: Lat = ***.**';LAT(I):
4660 LPRINT USING· Long = ****. *11· ; LONG( 1) ,

4670 LPRINT USING ·Mean distance to the pole ****.**";DIST(I)*10000/90;
4680 LPRINT • Km·
4690 LPRINT LPRINT
4700 LPRINT· LAT
4710 LPRINT· deg
4720 LPRINT
4730 ,---------------
4740 FOR J=I TO N
4750 LPRINT USING
4760 LPRINT USING
4770 LPRINT USING
4780 LPRINT USING
4790 LPRINT USING
4800 LPRINT USING
4810 LPRINT USING
4820 NEXT J
4830 ,---------------
4840 LPRltfT : LPRINT
4850 LPRINT USING ·Standard deuiation
4860 LPRINT
4870 '
4880 '
4890
4900 L=L+I
4910 LAT=LAT<t) : LONG=LONG(I) : DIST=OIST(1)
4920 GOTO 1570
4930 LPRINT
4940 LPRINT 'Results uerified.· 'the two last loops show the same results
4950 ' ---------------------------------------------------------------.-------
4960 '
4970
4980
4990 '
5000' Sum of the distance between points, Just for the plot
5010 -----------------------------------------------------
5020 5=0 : S(I)=O
5030 ,---------------
5040 FOR 1=2 TO N
5050 5=S+T<I,4): S(P=S
5060 NEXT 1
5070 ,---------------
5080 '
5090' LooKing for the minimum and maximum direction
5100' ---------------------------------------------
5110 MIN=T(I, 3) : MAX=MIN
5120 ,---------------
5130 FOR 1=1 TO N



·POLE POSITION: LAT = .WW.MW·;LAT(I)j
., LONG = •••••••·;LONG(I);
., DIST = W•••• W·;DIST*10000/90; : PRINT • KM·

NEXT J
NEXT J
NEXT J
NEXT J

SCREEN COPV

6290 Printing the distance-between-points axis title
6300' -----------------------------------------------
6310 LOCATE 1.6 : PRINT ·POINT"
6320 LOCATE 2.6 : PRINT ·NIJ1BER"
6330
6340 Printing the pole position and mean distance
6350 --------------------------------------------
6360 LOCATE 1,15
6370 PRINT USING
6380 PRINT USING
6390 PRINT USING
6400 '
6410' Drawing the tick marks along the direction axis twice
6420' and printing the labels
6430' -----------------------------------------------------
6440 ,---------------
6450 FOR I=MIN TO MAX STEP ST
6460 LINE (69+(I-MIN)*490/(MAX-MIN),172)-(69+(I-MIN)*490/(MAX-MIN),178)
6470 LINE (70+(I-MIN)*490/(MAX-MIN),172)-(70+(I-MIN)*490/(MAX-MIN) ,178)
6480 LOCATE 21,(70+(I-MIN)*490/(MAX-MIN»/8-2
6490 PRINT USING ·WWW.W·;I
6500 NEXT 1
6510 ,---------------
6520 '
6530' Printing the direction axis title
6540 ---------------------------------
6550 LOCATE 19,72 1 PRINT ·DIRECTION·
6560 LOCATE 21,75 : PRINT ·DEG·
6570 '
6580' Printing the title and underlining it
6590' -------------------------------------
6600 LOCATE 23,(40-LEN(TS)/2) : PRINT TS
6610 ~INE «39-INT(LEN(TS)/2»*8,210)-STEP(LEN(TS)*8,0)
6620
6630' Waiting for and analysing the keyboard entry
6640' --------------------------------------------
6650 LOCATE 1,1
6660 Q$=IN~EYS : IF Q$= •• THEN 6660 'waiting to change the graph
6670 IF Q$=·G· OR Q$=.g. THEN SCREEN 0 : LOCATE 24,1 1 GOTO 52~0

6680 IF Q$()·C· AND Q$()·c· THEN 6920
6690 ' -----------------------------------------------------------------------
6700 '
6710
6720 '
6730' Preparing the printer for graphics
6740' ----------------------------------
6750 LPRINT CHR$(27)·p· 1 LPRINT CHR$(27)·T02·
6760 '
6770' Reading the screen ualues point after point, 1ine after '1 ine
6780 and printing the 1Ines one after the other
6790' ------------------------------------------------------------
6800 ,---------------
6810 FOR 1=0 TO 224
6820 Xl$=··: X2$=·· : X3S=·· : X4$=··
6830 FOR J=O TO 1~9 1 XI$=XlS+CHR$(POINT(J,I)/7) :
6840 FOR J=160 TO 319 X2$=X2S+CHR$(POINT(J,I)/7)
68~0 FOR J=320 TO 479 X3S=X3$+CHR$(POINT(J,I)/7)
6860 FOR J=48~ TO 639 X4$=X4S+CHR$(POINT(Jjl)/7)

~720 PSET «V2(I,I)-MIN)*490/(MAX-MIN)+69,S(I)*151/S+21)
5730 ,---------------
5740 FOR 1=1 TO N
5750 LINE -«V2(I,I)-MIN)*490/(MAX-MIN)+69,S(ll*151/S+2Il
5760 NEXT 1
5770 ,---------------
5780 PSET «V2(I,I)-MIN)*490/(MAX-MIN)+7I,S(I)*151/S+21)
~790 ,---------------
5800 FOR 1=1 TO N
5810 LINE -«V2(1 ,1)-MIN)*490/(MAX-MIN)+71 ,S(I)*151/S+21)
5820 NEXT 1
~830 ,---------------
5840 '
5850' Drawing the 70X-error-interual 1 ines and printing the percentage
5860' ----------------------------------------------------------------
5870 LOCATE 2, INT« (V2<l ,1> -SDEV-MIN) *490/(MAX-MIN) +71)/8) : PRINT· 70;~·
5880 PSET «V2(1,1)-SOEV-MIN)*490/(MAX-MIN)+71,S(I)*151/S+21)
5890 ,---------------
5900 FOR 1=1 TO N
5910 LINE -«V2(1 ,1)-SDEV-MIN)*490/(MAX-MIN)+71 ,S(I)*151/S+21)
5920 NEXT 1
5930 ,---------------
5940 LOCATE 2, INT« (V2( 1 ,1> +SOEV-MIN) *490/(MAX-MIN) +71)/8)
5950 PSET «V2(1 ,1)+SDEV-MIN)*490/(MAX-MIN)+71 ,S(I)*151/S+21)
5960 ,---------------
5970 FOR 1=1 TO N
5980 LINE -«V2(1 ,1)+SOEV-MIN)*490/(MAX-MIN)+71 ,S(I)*151/S+21)
5990 NEXT 1
6000 ,---------------
6010 '
6020' Drawing the 9SX-error-interual lines and printing the percentage
6030 ----------------------------------------------------------------
6040 LOCATE 2,INT«(V2(1,1)-2*SDEV-MIN)*490/(MAX-MIN)+71)/8)
6050 PSET «V2<l, 1)-2*SDEV-MIN) *490/(MAX-MIN) +71 ,S<l) *151/S+21>
6060 ,---------------
6070 FOR 1=1 TO N
6080 LINE -«V2(1,1)-2*SDEV-MIN)*490/(MAX-MIN)+71,S(I)*151/S+21)
6090 NEXT 1
6100 ,---------------
6110 LOCATE 2,INT«(V2(1 ,1)+2*SDEV-MIN)*490/(MAX-MIN)+71)/8) : PRINT ·9SX·
6120 PSET «V2(1 ,1)+2*SDEV-MIN)*490/(MAX-MIN)+71 ,S(I)*151/S+21)
6130 ,---------------
6140 FOR 1=1 TO N
6150 LINE -«V2(1,1)+2*SDEV-MIN)*490/(MAX-MIN)+71,S(I)*151/S+21)
6160 NEXT 1
6170 ,---------------
6180 '
6190' Drawing the tick marks along the distance-between-points axis
6200' and printing the point numbers
6210 -------------------------------------------------------------
°6220 ,---------------
6230 FOR 1=1 TO N
6240 LINE (60,S(I)*151/S+21)-(70,S(I)*151/S+21)
62~0 LOCATE INT«S(I)*151/S+21)/9)+1.5 : PRINT USING ·"·;1
6260 NEXT 1 .

6270 "---------------
6280 '



6910 GOTO 6620
6920 SCREEN 0
6930 END

6870 LPRINT CHRS(27)"G0640"XI'X2SX3'X4,
6880 NEXT 1
6890 ,---------------
6900 LPRINT CHRS(27)"A" : LPRINT CHRS(27)"E"

'setting the printer bacK to orin '"g mode
'to wait for the next keyDOarO en ry
'setting the screen back to print ng mode

c
*This ,rOlril hiS been yritten to ~el, vou to find the ,ole

fittin( best to directions of features distributed on a siali
circl••

The ,rOlral will read the data in a data file belinninl with line
588, and havins a variable naled Hsivins the nUlber of data
,oints. Then each data line luSt have first the latitude of the
,oint, then the lonsitude, and at last the aziluth of the feature.
The last line 'nulber IUSt not exceed 999.

The ,rOlral will ask ~ou the latitude and longitude of the ,ole
~ou have chosen to test. Then it will cOI,ute the SUI of the
squares of the differences between the real value and the aziluth
of the siaii circle at each ,oint. This value IUSt be as slall as
,ossible so the ,rOlral yill 100' and test ,oints Yithin 2
desrees io 8.81 desree of latitude and lonlitude of the ,oint
havine the sl.llest deviation. The results will be uerified and
a era,h will dis,laved on the screen, and vou will be allowed to
co'v this era,h on the ,rinter.

Disk readv ? Y
Hile of the dita files on the dlsk :
ftRTREHCH.DftT DRSCftRT5.DRT DRSCftftT4.DAT DRSCftftT2.DftT DRSCftftTl.DAT DRSCftftT3.DAT
DRSCEPRI.DRT DRSCRIVE.DRT DSSCftRT2.DRT nSSCftRTI.DRT DSSCftRT3.DRT DSSCftHT5.DRT
DSSCftRT4.DRT DSSCRIYE.DRT BRKPROfL.DRT PHTPROfL.DRT DRSCRITR.DRT

Hale of vour data file: ? D'Sr"RTI.RRT
Title of the table and the po:
? "IDOLE R"ERICR TREHïH : KORTHER~ SET

Latitude bf the po e vou want 0 test? 38
Lonlitude of the pole? ;jj ...

lOOP! Ste, 1 (D = 2 des)
lat = 38~8e Lons = -95.99 ftean distance = 1619.88 kl
Standard deviation = 2.31 des

LOOP 1 Ste, 2 (0 = 1.5 diS)
Lat z 33.88 lonl = -93.58 Rean distance = 1968.31 k.
Standard deviation: 1.75 dei

LOOF! Ste, 3 (D = 1 dei)
Lai = 33.88 Lons = -93.58 "ean distance = 1968.31 kl
Standard deviation = 1.75 des

lOOP 1 St" 4 (0 = .7 diS)
Lat: 33.88 Lons: -93.58 "ean distance: 1968.31 k.
Standard deviation: 1.75 dei

lOOP 1 Ste, 5 (D = .5 des)
Lat = 33.88 Lons = -93.58 "ean disiance = 1968.31 kl
Standard deuiation = 1.75 deI



LOOf 1 Ste, 6 (D: .35 degl
Lat = 33.88 Lonl = -93.58 Rean distance = 1968.31 kl
Standard deviation = 1.75 deg

LOOP 1 Ste, 7 (D = .2 des)
Lat: 31.88 Lons: -94.38 Rean distance: 1815.95 ka
Standard deviation: 1.65 des

LOOP 1 Ste, 8 (D: .15 dei)
Lat = 31.58 Lonl = -94.45 "tan distance = 1788.16 kl
Standard deviation = 1.64 des

lOOP 1 Ste, 9 (D: .1 des)
lat: 31.58 Lons: -94.45 Rean distance = 1788.16 ka
Standard deviation = 1.64 des

LOOP 1 Ste, 18 (D: .87 des)
Lat: 31.51 LoftS = -94.45 Rean distance: 1788.16 k.
Standard deviation = 1.64 des

LOOP 1 Ste, 11 (D: .85 desl
Lat = 31.58 Lons: -94.~5 Rean distance = 1788.16 kl
Standard deviation: 1.64 des

LOOf 1 Ste, 12 (D = .93 des)
Lat = 31.59 Lons = -94.45 ftean distance = 1788.16 kl
Standard deviation = 1.64 des

LOOP 1 Ste, 13 (D = .82 des)
Lat = 31.50 Lons = -94.45 ftean distance = 1780.16 kl
Standard deviation = 1.64 des

LOOP 1 Ste, 14 (D = .81 desl
Lat = 31.51 Lons = -94.45 Rean distance = 1781.12 kl
Standard deviation: 1.64 des

~ PRIMTER RERDY (YIN) ?Jl

LOOP 2 Ste, 1 (0: 2 des)
Lat: 31.51 Lons: -94.45 Nean distance: 1781.12 kl
Standard deviation: 1.64 des

lOOP 2 Ste, 2 (D: 1.5 des)
lat = 31.51 long = -94.45 Rean distance = 1781.12 k.
Standard deviation ~ 1.64 des

LOOP 2 Ste, 3 (D: 1 des)
Lat: 31.51 Lons: ·94.45 Rean distance: 1781.12 kl
Standard deviation: 1.64 dei

lOOP 2 Ste, 4 (D: .7 deI)
Lat = 31.51 Lonl = -94.45 Rean distance = 1781.12 kl
Standard deviation: 1.64 des

LOOP 2 Ste, 5 (D = .5 oesl
Lat = 31.51 Lons = -94.45 ftean distance = 1781.12 kl
Standard deviation = 1.64 des

LOOP 2 Ste, 6 (D = .35 des)
Lat = 31.51 Lons = -94.45 ftean distance = 1781.12 kl
Standard deviation = 1.64 des

LOOP 2 Ste, 7 (D = .2 des)
Lat: 31.51 Lons: -94.45 ftean distance: 1781.12 ka
Standard deviation: 1.64 des

LOOP 2 Ste, 8 (D: .15 des)
Lat = 31.51 Lons = -94.45 Rean distance = 1781.12 kl
Standard deviation = 1.64 des

LOOP 2 Ste, 9 (D: .1 des)
Lat: 31.51 Lons: -94.45 Ne an distance: 1781.12 kl
Standard deviation: 1.64 des

LOOf 2 Ste, 19 (D: .97 dei)
Lat = 31.51 Lons = -94.45 Rean distance = 1781.12 kl
Standard deviation = 1.64 des

LOOP 2 Ste, Il (D: .95 des)
Lat: 31.51 Lons: -94.45 Rean distance: 1781.12 kl
Standard deviation: 1.64 des

LOIP 2 Ste, 12 (D: .83 des)
Lat = 31.51 Lons = -94.45 Rean distance = 1781.12 k.
Standard dev~ation: 1.64 des

LOOf 2 Ste, 13 (D = .92 des)
Lat = 31.51 Lonl: -94.45 Rean distance = 1781.12 kl
Standard ~eviation: 1.64 des

LOOP 2 Ste, 14 (D: .81 des)
lat: 31.51 lons: -94.45 Rean distance: 1781.12 kl
Standard deviation: 1.64 des

b
"inilul: 186.2616 "axilul: 126.5746
Ninilui value on the sra,h ?~
"axilui value on the Ira,h ? 127

ste, for label ,rinting ?~

How the ,rosral will dis,la~ a gra,h of the orisinal direction
and the cOI,uted direction.
.B~ ,ressins the (G) ke~ while the sra,h is beins di,la~ed ~ou

Will be ab!e to change the ,araleters of the gra,h.
B~ ,resslns the (C) ke~ a cop~ of the screen will be .ade on

the ,rinter, it will take about half anhour to cOI,lete, but
before do not forset to chanse the ,a,er.

The ,rogral will end b~ ,ressing an~ other ke~.



RERDY (Y/lO ? l

125.8128.8115.8118.8

DIRECTION
-+---"'"-""'~"'T--,"---.Il~"""T'"---"""T""---"""T""----,

138.8 DEG
6

185.8

5

POINT POLE POSITION: LAT = 31.51. LONG = -94.45, DIST = 1181.1 Kil
HUIIBER 1n '5~
1

2

POINT POLE POSITION: LRT = 31.51, LONG = -94.45, DIST = 1181.1 Kil
NUIIBER 1n '5~
1

2

5

3

4

-+-"""""'-c;....-...~~-'----,.-----....------r-- DIRECTION6
185.8 118.8 115.8 128.8 125.8 DEG

IIIDDLE AIIERltA TRENtH : NORT HERN SET !lIDDLE AIIERltA TRENtH : NORTHERH SET
G
lIinilul = 185 lIaxilul = 121
lIinilul value on the cra,h ? !il
lIaxilul value on the craph ? j]j

step for label printinc ?r
Nov the procral will displa~ a sraph of the orisinal direction

and the cOIPuted direction.
B~ pressins the <G> ke~ while the sraph is beins dipla~ed ~ou

viII be able to chanse the paraleters of the craph.
B~ pressins the (C) ke~ a cop~ of the screen viiI be lade on

the printer, it viii take about half an hour to cOlplete, but
before do not forcet to chanse the paper.

The prosral viii end b~ pressins an~ other ke~.

RERDY (YIN) ? 1.



Posi t i on tested : Lat = 30.00 Long = -95.00

Center position : Lat = 31.51 Long = -94.45
Mean distance tO.the pol e : 1781.12 km

LAT LONG OOIR OPOLE OEACH COIR ODIR
deg deg deg km Km deg deg

18.45 -104.67 123.00 1776.9 0.0 123.30 -0.30
18.07 -104.17 120.00 1784.3 67.5 121.36 -1.36
17.62 -103.33 119.00 1783.4 101.9 118.43 0.57
17.17 -102.33 118.00 1780.3 117.2 115.05 2.95
16.83 -101.50 112.00 1779.5 95.9 112.29 -0.29
16.50 -100.67 108.00 1782.3 95.7 109.53 -1. 53

Standard dev i at i on 1.64 deg

b Resu 1ts verified.

Looking for the best fitting pole criterion is azimuth

o
a MIDDLE AMERICA TRENCH NDRTHERN SET C

POINT POLE POS mON
NU"BER
1

2

3

4

5

DIRECTION
6
195.9 119.9 115.9 129.9 125.9 139.9 DES

"IDOLE RftERICR TREHCH : NORTHERN SET



RELATION
= ,= ====

PROFONDEUR-OU-FOSSE

RAYON-OU-CERCLE- =-- =-=

6.1 - CALCUL DE LA PROFONDEUR MOYENNE DE SEGMENTS DE PROFILS

A - Listing du programme 'MEANDEPT'

B - COD i e d'écran d'un exemp le d' exécu t i on du programme '~1EANDEPT'*

C - Exemple de sortie sur imprimante*

6.2 - DESSIN DU GRAPHIQUE MONTRANT LA RELATION PROFONDEUR-OU-FOSSE 
RAYON-OU-CERCLE

A - Lis tin g du pr ~gr amme 'RADEPTW

8 - Copie d'écran de l'exécution du programme 'RADEPTH{

C - Sortie sur traceur réduite de 67 %

* les lettres a et b de la partie B correspondent à des sorties sur
imprimante (partie C) portant le m~me nom.



• ;LL

'closing the file

'section table

data continously increasing or decreasing along'
Latitudes (1) or along Longitudes (2)

LL02 THEN 970

ADD Il1ONAL QUEST IONS

570 - - - - - - - - -- - - - - - - - - - -, - --
580 ,---------------
590 FOR IX=2 TO NI+I
600 GEl fI, IX
610 BRK( I;~-I ,1 )=CVS(AS)
620 8RK(IX-I,2)=CVS(8$)
630 NEXT I;~

640 ,---------------
650 CLOSE fi
660
670' Input' of the profile points data
680' -----------------------------
690' opening the file
700' ----------------
710 OPEN 'R', fi, YS, 10
720 FIELD fi, 4 AS AS, 4 AS 8$, 2 AS Cs
730
740' reading the number of value records
750' - - - - - - - - - - - - - - - - - - - - - - - - - - - .. - - - - - - -
760 GEl fl,l
770 N2=CVS(A$)
780 DIM PNTS(N2,7)
790 '
BOO reading the value records
810 - .. - - - - - - - - - - - - - - - - - - - - - --

820 ,---------------
830 FOR IX=2 TO N2+1
840 GEl fi, IY-
850 PNTS(IX-I,I)=CVS(AS)
860 PNTS(IX-I,2)=CVS(B$)
870 PNTS(IY--I,3)=CVI(CS)
880 NEXT IX
890 ,---------------
900 CLOSE fi 'closing the file
910 ' ------------------------------------------------------------------------
920 '
930 '
940 '
950 PRINT ': PRINT
960 INPUT 'TITLE ';TS
970 PRINT
980 PRINT 'Are the
990 INPUT'
1000 IF LL<>I AND
lOlO PRINT 'Are the 'j

1020 IF L=I THEN PRINT 'Latitudes 'j ELSE PRINT 'Longitudes 'j

1030 INPUT 'increasing (1) or decreasing (2) along the profile: ';DIR
1040 IF DIR 01 AND DIR 02 THEN lOlO
1050 IF DIR=2 THEN DIR=-I
1060 '
1070 Table of the 1imi t points
1080' -------------------------
1090 PRINT : PRINT
1100 INPUT 'How many sections for which YOu want the mean depth ';SI
1110 IF SI<I THEN 1090
1120 DIM SI(2*SI,6)
1130 ,---------------
1140 FOR J=I TO SI

==

PROGRAM 'MEANDEPT'

INPUT OF THE DATA

INPUT OF THE DATA INTO THE PROGRAM

PRESENTATION OF THE PROGRAM

Jacquel ine ROUMP, Sept. 1984
============~==

10
20 '
30
40 '
50 '
60 '
70 '
80 CLEAR : CLS : OPTION BASE 1
90
100 '
110 '
120 PRINT : PRINT
130 PRINT' This program computes the mean depth of sections of a profile'
140 PRINT 'and its standard deviation.·
ISO PRINT
160 PRINT' The first part of the computation is the same as ;n the program'
170 PRINT "PROFILE' : longitude, latitude and depth of points along the'
180 PRINT 'profile, and position of break points,'
190 PRINT
200 PRINT' The program first computes the distance along the profile, then'
210 PRINT 'computes the mean depth of each sections, andat last the standard'
220 PRINT 'deviation,'
230 PRINT
240 PRINT' Two tables are printed : first the distances of the sections'
250 PRINT '1 imits, then the mean depth and standard deviation of each section'
260
270 PRINT : PRINT
280 '
290 '
300 '
310 INPUT 'DISK READY (YIN) ';RS : RS=LEFTS(RS,I)
320 IF RS<>'Y' AND RS<>'y' THEN 310
330 PRINT
340 PRINT 'Names of the data files on the disk : •
350 FILES ·*.DAT" '1 ist of the files of the disk
360 PRINT
370 INPUT 'Name of your breakpoints data file: 'jXS
380 INPUT 'Name of your profile points data file: ';YS
390 CLS
400 '
410 '
420 '
430' Input of the breakpoints data
440' -----------------------------
450' opening the file
460' ----------------
470 OPEN 'R', fi, XS, 8
480 FIELD fI, 4 AS AS, 4 AS 8$
490 '
500' reading the number of value records
510' -----------------------------------
520 GEl f 1,1
530 NI=CVS(AS)
540 DIM BRK(NI,7)
550 '
560' re.ding the value records

6. 1
A



Long in degrees.minutes ·jSl(J*2,2)

Long in degrees.minutes ';SI(J*2-1,2)

Oefinition of fonctions to compute the distance between two points
on the Earth

GOTO 2260

Summi~g up the distances along the profile smoothed by using
the distance between breaKpoints

Summing the distance along the profile of profile point distances
between breaKpoints

1690 FOR 1=2 TO NI
1700 OE=FNA<BRK<I ,3) ,BRK<I ,4) ,BRK(I-l ,3) ,BRK(I-l ,4»
1710 BRK<I,5)=FNB<DE)
1720 NEXT 1
1730 ---------------
1740
1750 Distan~e between the profile points, angular distances being usual1y
1760' too small for the precision of Z100 the Pythagoras theorem is used
1770' to compute the distance
1780' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1790 ,--------------
1800 FOR 1=2 TO N2
1810 E=PNTS<I-l,4)-PNTS(I,4)
1820 H=E*Y
1830 L=<PNTS<I-l,5)-PNTS<I,5»*FNC<E/2+PNTS(I-l,4»
1840 PNTS<I,6)=SQR<H*H+L*L>
1850 NEXT 1
1860 ---------------
1870 '
1880 '
1890 '
1900
1910 J=2

1920 ---------------
1930 FOR 1=2 TO N2
1940 IF PNTS<I,3+LL)*DIR)BRK(J,2+LL)*DIR THEN J=J+l
1950 E=PNTS(I,4)+<BRK<J-l ,3)-PNTS<1 ,4»/2
1960 IF 1=N2 THEN 2000
1970 IF BRK(J,6)=0 THEN H=<BRK<J-l ,3)-PNTS(1 ,4»*Y ELSE 1990
1980 L=(BRK(J-l,4)-PNTS<I,5»*FNC<E): D=SQR(H*H+L*L) : GOTO 2030
1990 IF PNTS<I+l,3+LL)*DIR<=BRK(J,2+LL)*DIR THEN 2020
2000 E=PNTS<I,4)+(PNTS<I,4)-BRK<J,3»/2: H=(PNTS(I,4)-BRK(J,3»*Y
2010 L=(BRK(J,4)-PNTS<I,5»*FNC<E): D=SQR<H*H+L*L)+PNTS<I,6) : GOTO 2030
2020 D=PNTS(I,6)
2030 BRK(J,6)=BRK<J,6)+D
2040 NEXT 1
2050 ,---------------
2060 '
2070' Summing up the breaKpoint distances, along the profi le

2080' -------------------------------------------------------------
2090 BRK< 1,7)=0
2100 ---------------
2110 FOR 1=2 TO NI
2120 BRK(I,7)=BRK<I-l,7)+BRK<I,5)
2130 NEXT 1
2140 ,---------------
2150 '
2160 '
2170
2180 '
2190 J=2
2200 ~S<I,6)=0 : PNTS<I,7)=0
2210 ---------------
2220 FOR 1=2 TO N2
2230 IF PNTS(I,3+LL)*0IR)BRK<J,2+LL)*DIR THEN J=J+l
2240 IF PNTS<I,3+LL)=BRK<J,2+LL) THEN PNTS<I,7)=BRK<J,7)
2250 PNTS<I,7)=PNTS<I-l,7)+PNTS<I,6)*BRK<J,5)/BRK<J,6)
2260 NEXT 1
2270 ---------------

'PII180 degrees

Cl»1PUTATION PART

FNA(X,Y,Z,W)=SIN(X*FPIE)*SIN<Z*FPIE)+COS<X*FPIE)*COS(Z*FPIE)*COS«W-Y
'cosine of the angular distance between a point of X lat and Y
long and a point of Z lat and W long

1610 DEF FNB<X)=<-ATN(X/SQR(I-X*X»+! .570796327E)/FPlf*10000/90
'distance in Km for an angular distance of X

1620 Y=6378.135*FPlf 'length of one degree of longitude at the Equator
1630 DEF FNC<X)=COS<ATN(.99333056B22f*TAN(X*FPlf»)*Y

'length of one degree of longitude at latitude X
1640 '
1650' Distance between the breaKpoints
1660' --------------------------------
1670 CO, 5)=0
16BO ,---------------

1150 PRINT
1160 PRINT· Interval .;J;

'1170 INPUT· First point Lat in degrees.minutes • ;SHJ*2-1 ,li
1180 PRINT SPC(25) ;
1190 INPUT •
1200 PRINT SPC(15) i
1210 INPUT· Second Point: Lat in degrees.minutes ';SI(J*2,1)
1220 PRINT SPC(25)
1230 INPUT •
1240 NEXT J
1150 ,---------------
1260 CLS: LOCATE 12,5 : PRINT ·PLEASE, WAIT .•.•
1270
1280 '
1290 '
1300 '
1310 '
1320
1330 Transformation of the latitudes and longitudes in degrees & minutes
1340' of the breaKpoints table into decimal degrees
1350' ------------------------------------------------------------------
1360 ---------------
1370 FOR 1=1 TO NI
1380 81.,BRK<I ,1> : B2=BRK< 1,2)
1390 BRK<I,3)=FIX<Bl)+(BI-FIX<BI»*100/60
1400 BRK<I,4)=FIX<B2)+(B2-FIX<B2»*100/60
1410 NEXT 1
1420 ---------------
1430
1440 '
1450 '
1460 '
1470 ,---------------
1480 FOR 1-1 TO N2
1490 Pl=PNTS<I,I): P2=PNTS<I,2)
1500 PNTS(I,4)=FIX(Pl)+(PI-FIX(PI»*100/60
1510 PNTS(I,5)=FIX<P2)+(P2-FIX(P2»*100/60
1520 NEXT 1
1530 ,---------------
1540 '
1550 FPIE=3.141592653589BB7E/IBO
1560 '
1570 '
1580 '
1590
1600 DEF
)*FPIO



Di storg"
in km Il

'printing the subtitle

standard deviation

PRINTING PART

INPUT "R.ady to print the 1 imits table (YIN) "jRS
RS=LEFTS(RS,I) : IF RS<>"Y" AND RS(>"y" THEN 3440

3310
3320

2790 MEAND(J)-AREA(J)/(SI(J*2,5)-SI(J*2-1,5»)
2800
2810 ~~~~~~~~~~_~~_~~~_~~~~~~~~
2820
2830 IF SI(J*2-1,2+LL)*DIR=PNTS(I,3+LL) THEN ST(J)=O

ELSE ST(J)=(DI-HEAND(J»"2
2840 FDR 12=1 TO 11-1
2850 ST(J)=ST(J)+(PNTS(I2,3)-HEAND(J»-2
2860 NEXT 12
2870 IF S1(J*2,2+LL>*DIR=PNTS(II-I,3+LL)*DIR

THEN ST(J)=ST(J)+(PNTS(I2-1,3)-HEAND(J»-2
ELSE ST(J)=ST(J)+(D2-HEAND(J»-2

2880
2890
2900
2910 STDEV(J)=SGR(I/(II-I-I)*ST(J»
2920 1=11-1
2930 NEXT J
2940 ,--------------.
2950 '
2960 '
2970 '
2980 '
2990 '
3000 '
3010 8EEP
3020 PRINT : PRINT
3030 '
3040 '
3050 '
3060
3070
3080 '
3090 ~~!~~r~~~_~~~_~~~~~~~
3100 '
3110 LPRINT CHRS(27)"E"CHRS(27)"LOI5"CHRS(27)"!"CHRS(27)"n"
3120 LPRINT SPC(30-LEN(TS)/2)CHR$(27)"X"TS 'printing the title
3130 LPRINT CHRS(27)"Y" : LPRINT CHRS(27)"N"
3140 LPRINT : LPRINT : LPRINT
3150 LPRINT "Limits table"
3160 LPRINT CHRS(27)"E" : LPRINT CHRS(27)CHRS(34)
3170 LPRINT
3180 '
3190' ~~~~~~~~_~~!_~~!~~~_~~~~~~~~
3'200 '
3210 LPRINT "Section Latitude Longitude Latitude Longitude
3220 LPRINT" No. in degrees-minutes in decimal degrees
3230 '
3240' ~~~~~~~~_!~~_~~~~!_~~~!~~~~~
3250 '
3260 LPRINT
3270 ,---------------
3280 FOR J=I TO SI*2
3290 A=Sl<J,t>: B=Sl<J,2)
3300 IF J MOD 2=1 THEN LPRINT USING" ff ";INT(J/2)+lj

ELSE LPRINT " ";
LPRINT USING" ff"";FIX<A);
LPlINT USING "ff.f' ";(A-FIX(A»*IOO;

IF PNTS(II,3+LL)*DIR=SI(J*2,2+LL)*DIR THEN 11=11+1
: GOTO 2790 'last point of a section

NEXT Il
,---------------

Building up th. 1imits table

Computing the mean depth for each interval

, mean d.pth of a s.ction
-----------------------

2630
2640

2740
2750
2760
2770
27BO

;Z280 '
2290 '
2300 '
2310 ' transformation of lat and long from degrees-minutes to decimal degrees
2320 ' ----------.--~---.---------------------.---.----------._._ ... ----------
2330 ,---------------
2340 FOR J=I TO SI*2
2350 TI=SI(J,I) 1 T2=SI(J,2)
2360 SI(J,3)=FIX(TI)+(TI-FIX(TI»*100/60
2370 SI(J,4)=FIX(T2)+(T2-FIX(T2»*100/60
23"80 NEXT J
2390 ,---------------
2400 K=1
2410 ' distance of each segment 1 imits along the profile
2420 ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2430 ,---------------
2440 FOR J=1 TO N2
2450 IF Sl<K,2+LU*0IR>PNTS(J,3+LU*0IR THEN 2540
2460 IF SI(K,2+LL)=PNTS(J,3+LL) THEN SI(K,5>=PNTS<J,7) GOTO 2520
2470 E=PNTS(J-l,4)+(SI(K,3)-PNTS(J-I,4»/2
2480 H=(PNTS(J-I,4)-Sl<K,3)>*Y
2490 L=(SI(K,4)-PNTS(J-I,5»*FNC(E)
2500 D=SGR(H*H+L*L)
2510 SI(K,5)=D*(PNTS(J,7)-PNTS(J-l,7»/PNTS(J,6)+PNTS(J-I,7)
2520 K=I<+I
2530 IF K>SI*2 THEN 2570
2540 NEXT J
2550 ,---------------
2560 '
2570 '
2580 '
2590 1=1
2600 ,---------------
2610 FOR J=1 TO SI
2620 IF SI(J*2-1,2+LL)*DIR>PNTS(I,3+LL)*DIR THEN 1=1+1 1 GOTO 2620

'looking for the first point
IF SI(J*2-1,2+LL)=PNTS(I,3+LL) THEN AREA(J)=O : GOTO 2670
IF 1=1 THEN DI=PNTS(I,3)

ELSE DI=PNTS(I ,3)-(PNTS<I ,3)-PNTS<I-1 ,3»*(PNTS(I ,7)-SI<J*2-1,
5»/(PNTS(I,7)-PNTS(I-I,7» 'depth of the first point
2650 AREA(J)=(PNTS(I,7)-SI(J*2-1,5»*DI
2660 ,---------------
2670 FOR 11=1+1 TO N2
2680 IF PNTS(II,3+LL)*DIR<=SI(J*2,2+LL)*OIR THEN 2720

. 'point of the section
2690 D2=PNTS(II,3)-(PNTS<II,3)-PNTS(II-I,3»*(PNTS(II,7)-SI(J*2,
5»/(PNTS(II,7)-PNTS(II-I,7» 'depth of the last point
2700 AREA(J)=AREA(J)+(SI<J*2,5>-PNTS(I-I,7»*02
2710 GOTO 2790
2720 AREA(J)=AREA(J)+(PNTS(II,7)-PNTS(II-l,7»*(PNTS(II,3)+PNTS(
11-1,3»/2
2730



m'

Lat in degrees.linutes ?~
Long in decrees.linutes ? -
lat in degrees.linutes ?
Long in degrees.linutes ? -99.418

Lat in degrees.linutes ? ~.6•.Long in degrees.linutes ? -
Lat in degrees.linutes ? 1
Long in degrees •• inutes ? -

Lat in decrees.linutes ?~
Long in decrees.linutes ? -
lat in decrees.linvtes ? 1 .3
Lons in desrets.linutes ? .:!!.J

Interval 3 First point

Second Point

Interval 1 First point

Second Point

Intervil 2 First point

Second Point

Two tables are printed : first the distances of the sections
lilits, then the lean depth and standard deviation of each section

Thi~ ,rocral rOI,ute~ the lean de,th of ~ection~ of a ,rofile
and its standard deviation. -

Are the data.continousl~ increasing or decreasing along
latitudes (1) or alons Longitudes (2) : ?~

Are the Longitudes increasing (1) or decreasing (2) alonc the profile

BISK READY (YIN) ?1
Hales of the data files on the disk
HATREHCH.DAT BRKPROFl.DAT PHTPROFl.DAT

Hue of Ijour breall,o ints data fi 1e : ?BRl<PROFL. DIll
Kale of Ijour profile points data file: ? pHTpRO~[.DAT

How tanlf sections fol' which \lOU want thelun d.,th ? j,

The first part of the cOIPutation is the sale as in the progral
'PROFILE' : longitude, latitude and de,th of points along the
profile, and position of break ,oints.

The ,rogral fir~t cOlputes the distance alone the ,rofile, then
cOI,utes the lean de,th of each sections, and at last the standard
deviation.

*TITlE ? nIDDLE AMERICA TRENeH AXIS

B

*

in

Max.

the title

in m

Min. Depth

in m

Standard Dev.

HH" ;MEAND(J);
HH" ;STDEV(J);

EEEE";MEAND(J)-STDEV(J);
EEEE";MEAND(J)+STDEV(J)

in m

3610 '
3620' printing the point distances
3630' - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3640 LPRINT
3650 ,---------------
3660 FOR J=I TO SI
3670 LPRINT USING" EE';J;
3680 LPRINT USING •
3690 LPRINT USING "
3700 LPRINT USING"
3710 LPRINT USING "
3720 NEXT J
3730 ,---------------
3740 END

3450
3460 '
3470 preparing the printer
34BO' ---------------------
3490 LPRINT CHR$(27)"e"CHR$(27)"LOI5"CHR$(27)"!"CHR$(27)"n"
3500 LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"T$ 'printing
3510 LPRINT CHR$(27)'Y" : LPRINT CHR$(27)"N"
3520 LPRINT : LPRINT : LPRINT
3530 LPRINT "Results'
3540 LPRINT CHR$(27)"E" : LPRINT CHR$(27)CHR$(34)
3550 LPRINT
3560 '
3570' printing the column headings
3580' - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3590 LPRINT "Section Mean Depth
Dep th"
3600 LPRINT" No.

3330 LPRINT USING "EEEE"";FIX(B);
3340 LPRINT USING "EE.E' ";ABS(B~FIX(B»*IOO;

3350 LPRINT USING" EE.fEE" ";SI(J,3);
3360 LPRINT USING "EEEE.EEE" ";SI(J,4);
3370 LPRINT USING" EEEE.fE";SI(J,5)
3380 NEXT J
3390 ,---------------
3400 '
3410' Printing the results
3420' --------------------
3430 PRINT : PRINT
3440 INPUT "Ready to print the results

Mean Depth and Standard Deviation (YIN) ";RS
RS=LEFT$(RS,I) : IF R$<)"Y" AND R$<)"y" THEN 3440



Read':! to IIrint the ii.its table <Y/Hl ?~

Read':! to ,rint the results :
han De,th and Standard DeYiation (YIN) ? J.

a

b

Interval 4 First point

Second Point

Interyal 5 First point

Second Point

*
PLEASE 1 UA Il , ..

: Lat in detrees,.inutes ?4t
Lonl in delrees,.inutes ? - , 4

: Lat in delrees,.inutes ? 8,
Lonl in degrees •• inutes ? -

Lat in detrees,.inutes ? 7.134
Lons in desrees,.inutes?~
Lat in desrees •• inutes ? i. 2
Lons in desrees •• inutes ? - , 83

C
a MIpDLE AMERICA TRENCH AXIS

Limi ts table

Section Latitude Longitude Latitude Long i tude Distorg
No. in degrees-minutes in decimal degrees in km

IB'40.7' -104'57.B' IB.67B' -104.963' 14.73
16'10.0' -99·4t.B' 16.167' -99.697' 644.B9

2 16'23.0' -99'21.5' 16.3B3· -99.35B' 6B3.26
15'13.1' -95·4B.B' 15.2IB· ~95.813· 1077.44

3 15' 0.4' -95'20.0' 15.007' -95.333' 1133.91
Il'33.3' -BB·10.0' Il.555' -B8.167· 2000.39

4 10'50.3' -87'13.4' 10.B3B· -B7.223· 2130.40
8'46.6' -B4·36.6' B.777· -B4.610· 2501.58

5 7'13.4' -B2·29.2' 7.223' -B2.4B7" 2810.27
6'52.9' -79'50.3' 6.BB2· -79.B38· 3110.73



b MIDDLE AMERICA TRENCH AXIS

R.sults

Section Mean Depth Standard Deu. Min. Depth Max. Depth
No. in m in m in m in m

1 4885 396 4489 5281
2 5181 212 4969 5392
3 6108 317 5791 6424
4 4301 630 3671 4931
5 2897 678 2219 3574



610 REM ORAWING PART
620 REM ============
630 REM
640 REM PREPARING THE P~OTTER

650 REM ---------------------
660 PRINT ·P~ACE THE PEN AT THE RIGHT END OF THE P~OTTER·

670 PRINT
680 PRINT ·P~OTTER READY (Y/Nl 7 .,
690 INPUT RS
700 RS=SEGIRS,I,11
710 IF RS<>·Y· THEN 680
720 PRINT
730 GOSU8 5310
740 REM
750 REM DRAWING THE FRAME
760 REM -----------------
770 ZO=21
780 ZI=O
790 Z2=1
800 GOSUB 5320
810 ZI=29.7
820 GOSUB 5320
830 ZO=O
840 GOSU8 5320
850 ZI=O
860 GOSUB 5320
870 REM
880 REM TIT~E

890 REM
900 REM SETTING CHARACTER TYPE AND ORIENTATON AND CO~OR

910 REM
920 Z4=0.3
930 Z5=0.35
940 Z9=0
950 GOSUB 5340
960 REM
970 Z6=1
980 GOSUB 5350
990 REM
1000 REM PRINTING THE TIT~E TWICE
lOlO REM
1020 ZS=·MIDD~E AMERICA TRENCH·
1030 Z3=21
1040 Z2=0
1050 ZI=27
1060 ZO=II-Z3/2.Z4
1070 GOSUB 5320
1080 GOSUB 5330
1090 ZO=ZO+0.02
liDO GOSUB 5320
III0 GOSUB 5330
1120 REM
1130 REM CHANGING THE CO~OR

1140 REM
1150 Z6=0
1160 GOSUB 5350
1170 REM
1180 REM VERTICA~ AXIS
1190 REM -------------
1200 REM SETTING THE NEV CHARACTER TYPE

PROGRAM RAOEPTH'

DATA

COARECTED MEAN DEPTH FOR THE PANAMA FZ TO 80W SECTION

10 REM =================================================================
20 REM
30 REM
40 REM
50 REM JACQUE~INE ROUMP, SEPT, 1984
60 REM =================================================================
70 REM
80 PAGE
90 INIT
100 REM
110 REM PRESENTATION
120 REM ============
130 CHARS IZE 4
140 PRINT
150 PRINT ·DEPTH VERSUS RADIUS·
160 PRINT
170 PRINT
180 CHARS IZE 3
190 PRINT ·PROGRAM TO DRAW THE MEAN DEPTH OF 'SECTIDNS THE MIDD~E·

200 PRINT ·AMERICA TRENCH VERSUS THE RADIUS OF THESE CIRC~E SECTIONS·
210 PRINT
220 PRINT ·THE DATA HAVE BEEN COMPUTED ON A ZIOO COMPUTER IN PROGRAMS·
230 PRINT • DISSMCRC' AND DIASMCRC' FOR THE RADIUS VA~UES, AND IN·
240 PRINT ·PROGRAM MEANDEPT' FOR THE MEAN DEPTHS AND THEIR STANDARD·
250 PRINT ·DEvIATIONS.·
260 PRINT
270 PRINT ·IF YOU WANT A CO~ORED P~OT~

280 PRINT • PUT A B~ACK PEN (FOR AXES, COMMENTSI INTO THE PEN HO~DER '0·
290 PRINT • A RED PEN (FOR CROSSES) INTO THE PEN HO~DER '1·
300 PRINT • YOU WI~~ HAVE TO CHANGE THE B~UE PEN OF PEN HO~DER '2·
310 PRINT • SY A GREEN PEN ~ATER TO DRAW ~INES·

320 PRINT
330 PRINT ·IF YOU WANT A P~OT IN B~ACK, PUT 3 B~ACK PENS·
340 PRINT • INTO THE 3 PEN HO~ERS·

350 REM ----------------------------------------------------------------
360 REM
370 REM
380 REM
390 REM
400 REM FOR EACH POINT, MEAN DEPTH, MEAN DEPTH - STANDARD DEVIATION,
410 REM MEAN DEPTH + STANDARD DEVIATION, RADIUS OF DIRECTION CIRC~E,

420 REM RADIUS OF AZIMUTH CIRC~E

430 REM
440 DATA 4885,4489,5281,1639,1781
450 DATA 5181,4969,5392,784,1103
460 DATA 6108,5791,6424,3224,3177
470 DATA 4301,3671,4931,679,925
480 DATA 2897,2219,3574,277,396
490 DATA 4300,3800,4800,535,BI9
500 REM
510 REM CREATING AND READING THE DATA TAB~E

520 REM
530 DIM A16,51
540 RE AD A
550 REM
560 REM
570 REM
580 A5=38oo
590 REM ----------------------------------------------------------------
600 REM

6.2
A



DATA DRAWING

HORIZONTAL AXIS

SETTING PARAMETERS

GOING TO THE ORIGIN OF THE AXIS

ISIO REM
IS20 REM
IS30 REM
IS40 REM
lB50 REM
IS60 ZO=4
1870 ZI=1l.5
18S0 GOSUB 5320
1890 REM
1900 REM
1910 REM
1920 L=15
1930 GO=3500/500/15
1940 JI=3500/500
1950 Z(15)=1
1960 REM
1970 REM DRAWING THE AXIS AND TICK MARKS. AND PRINTING THE LASELS
19S0 REM
1990 FOR K=1 TO JI+l
2000 Z2=1
2010 ZO=4+(K-I)/GO
2020 GOSUB 5320
2030 ZI=ll.5-0.2
2040 GOSUB 5320
2050 IF K-I-INT«K-I)/Z(15».Z(151<>0 THEN 2130
2060 ZS=(K-l).500
2070 ZS=STR(Z8)
2080 ZI=ZI-0.2-1.5.Z5
2090 ZO=ZO-CLENCZS)/2-0.5).Z4
2100 Z2=0
2110 GOSUB 5320
2120 GOSUB 5360
2130 ZI=II.5
2140 ZO=4+CK-I)/GO
2150 GOSUB 5320
2160 NEXT K
2170 REM
2180 REM DRAWING THE END OF THE AXIS
2190 REM
2200 Z2=1
2210 ZO=4+L
2220 GOSUB 5320
2230 REM
2240 REM PRINTING THE TITLE AND UNIT
2250 REM
2260 Z2=0
2270 ZS='RADIUS'
22S0 Z3=6
2290 ZI=II.5-0.2-5.5.Z5
2300 ZO=4+L-Z3.Z4
2310 GOSUB5320
2320 GOSUB 5330
2330 ZS='KM'
2340 Z3=2
2350 ZI=II.5-0.2-7.5.Z5
2360 ZO=4+L-4.Z4
2370 GOSUB 5320
2380 GOSUS 5330
2390 REM
2400 REM

1210 REM
1220 Z4=0.2
1230 Z5=0.2
1240 GOSUB 5340
1250 REM
1260 Z7=-1
1270 REM
12S0 REM GOING TO THE ORIGIN
1290 REM
1300 ZO=4
1310 ZI=Il.5
1320 GOSUB 5320
1330 REM
1340 REM SETTING PARAMETERS
1350 REM
1360 L=12
1370 GO=(6500-2000)/500/L
13S0 Jl=(6500-2000)/500
1390 Z(15)=1
1400 REM
1410 REM ORAWING THE AXIS ANO TICK MARKS. ANO PRINTING THE LABELS
1420 REM
1430 FOR K=1 TO JI+l
1440 ZI=II.5+IK-l)/GO
1450 Z2=1
1460 GOSUB 5320
1470 ZO=4-0.2
14S0 GOSUB 5320
1490 IF K-I-INT«K-I)/Z(15».ZCI5)<>0 THEN 1560
1500 ZS=2000+(K-l).500
1510 ZS=STR(ZS)
1520 ZO=ZO-0.2-ILEN(ZS)-0.5).Z4
1530 Z2=0
1540 GOSUB 5320
1550 GOSUB 5360
1560 ZO=4
1570 GOSUB 5320
15S0 NEXT K
1590 REM
1600 REM ORAWING THE ENO OF THE AXIS
1610 REM
1620 Z2=1
1630 ZI=Il.5+L
1640 GOSUB 5320
1650 REM
1660 REM PRINTING THE TITLE AND UNIT
1670 REM
16S0 Z2=0
1690 Z$:'DEPTH'
1700 Z3=5
1710 ZI=II.5+L+I
1720 ZO=4-Z3/2.Z4
1730 GOSUS 5320
1740 GOSUS 5330
1750 ZS='M'
1760 Z3=1
1770 ZI=II.5+L+0.5
17S0 ZO=4-Z3/2.Z4
1790 GOSUS 5320
1800 GOSUB 5330



CHANGING THE PEN AND DRAWING THE CROSSES

DRAWING THE CORRECTED PANAMA FZ-80W CROSS

BEST FITTING LINES DRAWING AND LABELLING

SUBROUTINES TO DRAW THE END OF THE CROSS ARMS

3010 ZO=4+AC5.51/GO
3020 GOSUB 5320
3030 GOSUB 3270
3040 Z2=0
3050 ZO=4+(A(5.41+A(5.511/2/GO
3060 ZI=ll.5+(A5-20001/GI-0.2
3070 GOSUB 5320
3080 Z2=1
3090 ZI=II.5.(A5-20001/Gl.0.2
3100 GOSUB 5320,
3110 REM
3120 REM CHANGING THE PEN AND PRINTING THE LABEL
3130 REM
3140 Z6=0
3150 GOSUB 5350
3160 Z2=0
3170 Z$='5"
3180 Z3=2
3190 ZO=ZO-0.4
3200 ZI=II.5.(A5-20001/Gl.0.3
3210 GOSUB 5320
3220 GOSUB 5330
3230 GO TO 3420
3240 REM
3250 REM
3260 REM
3270 ZI=ZI-0.12
3280 GOSUB 5320
3290 ZI=ZI.0.24
3300 GOSUB 5320
3310 ZI=ZI-0.12
3320 GOSUB 5320
3330 RETURN
3340 REM
3350 ZD=ZO-0.12
3360 GOSUB 5320
3370 ZO=ZO.0.24
3380 GOSUB 5320
3390 ZO=ZO-0.12
3400 GOSUB'5320
3410 RETURN
3420 REM
3430 RE!"!
3440 REM
3450 REM SETTING NEW CHARACTER TYPE
3460 REM
3470 Z4=0.3
3480 Z5=0.3
3490 GOSUB 5340
3500 REM
3510 REM FIRST LINE
3520 REM
3530 Z6=2
3540 GOSUB 5350
3550 Z$='A'
3560 Z3=1
3570 ZO=4.0.1
3580 ZI=II.5.C3652-2000)/GI.0.2
3590 GOSUB 5320
3600 GOSUB 5330

2410 REM
2420 REM SETTING NEW CHARACTER TYPE
2430 REM
2440 Z4=0.25
2450 Z5=0.25
2460 GOSUB 5340
2470 REM SETTING PARAMETERS
2480 GO=3500/15
2490 Gl=(6500-2000l/12
2500 REM
2510 REM
2520 REM
2530 Z6=1
2540 GOSUB 5350
2550 FOR K=1 TO 6
2560 ZO=4.A(K.4l/GO
2570 ZI=ll.5.(AIK.l1-20001/GI
2580 GOSU8 5320
2590 Z2=1
2600 GOSU8 3270
2610 ZO=4.AIK.51/GO
2620 GOSUB 5320
2630 GOSUB 3270
2640 Z2=0
2650 ZO=4.(A(K.41.A(K.5l1/2/GO
2660 ZI=II.5.(AIK.2)-20001/GI
2670 GOSUB 5320
2680 Z2=1
2690 GOSUB 3340
2700 ZI=ll.5.IA(K.3l-20001/GI
2710 GOSUB 5320
2720 GOSUB 3340
2730 Z2=0
2740 NEXT K
2750 REM
2760 REM CHANGING THE COLOR AND PRING THE LABELS
2770 REM
2780 Z6=0
2790 GOsue 5350
2800 REM
2810 FOR K=1 TO 6
2820 ZO=4.IACK.4l.A(K.5l)/2/GO-0.7
2830 ZI=II.5.CAIK.II-20001/Gl.0.3
2840 Z$=STRCKl
2850 Z3=LENIZ$)
2860 GOSUB 5320
2870 GOSUB 5330
2880 NEXT K
2890 REM
2900 REM
2910 REM
2920 REM CHANGING THE PEN ANO DRAWING THE CROSS
2930 REM
2940 Z6=1
2950 GOSUB 5350
2960 ZO=4.AC5.4l/GO
2970 ZI=ll.5.CA5-2000l/GI
2980 GOSUB 5320
2990 Z2=1
3000 GOsue 3270



1.295 • DEPTH - 4714'

PRINTING OF LEAST SQUARE LINES EQUATIONS AND CORRELATION

3610 ZO=4
3620 ZI=II.5+(3652-20001/GI
3630 GOSUB 5320
3640 Z2=1
3650 ZO=4+15
3660 ZI=II.5+(6324-2000l/GI
3670 GOSUB 5320
36BO Z2=0
3690 ZO=4+15-0.3
3700 Z1=11.5+(6324-20001/GI-0.45
3710 GOSUB 5320
3720 GOSUB 5330
3730 REM
3740 REM SECOND LINE
3750 REM
3760 A$=CHR(7)
3770 PA INT A$
37BO PRINT 'PUT THE PEN ~ITH THE RIGHT COLOR IN PEN HOLDER '2'
3790 INPUT A$
3BOO Z$='B'
3B10 ZO=4+0.4
3B20 Z1=11.5+(3651-2000l/GI+0.35
3830 GOSUB 5320
3B40 GOSUB 5330
3B50 ZO=4
3B60 Z1=11.5+C3651-2000l/GI
3870 GOSUB 5320
3B80 Z2=1
3890 ZO=4+15
3900 ZI=11.5+(6311-20001/GI
3910 GOSUB 5320
3920 Z2=0
3930 ZO=4+15-0.6
3940 ZI=II.5+<6311-20001/GI-0.75
3950 GOSUB 5320
3960 GOSUB 5330
3970 REM
3980 REM THIRD LINE
3990 REM
4000 Z6=1
4010 GOSUB.5350
4020 Z$='C'
4030 ZO=4+0.01
4040 ZI=II.5+(3584.5-20001/GI-0.35
4050 GOSUB 5320
4060 GOSUB 5330
4070 ZO=4
4080 ZI=II.5+(3584.5-20001/GI
4090 GOSUB 5320
4100 Z2=1
4110 ZO=4+15
4120 ZI=11.5+(6336-2000l/G1
4130 GOSUB 5320
4140 Z2=0
4150 ZO=4+15-0.35
4160 ZI=11.5+(6336-20001/GI+0.1
4170 GOSUB 5320
41BO GOSUB 5330
4190 REM
4200 REM TEXT PAINTING

4210 REM
4220 REM GOING TO THE FIRST LETTER POSITION
4230 REM
4240 ZO=4
4250 ZI=9.9
4260 GOSUB 5320
4270 REM
4280 REM SETTING NE~ CHARACTER TYPE AND COLOR
4290 REM
4300 Z4=0.22
4310 Z5=0.22
4320 GOSUB 5340
4330 REM
4340 Z6=0
4350 GOSUB 5350
4360 Z$='I ,NORTHERN SET'
4370 GOSUB 5190
43BO Z$='2 • NORTHERN MIDDLE SET'
4390 Z1=ZI-0.45
4400 GOSUB 5190
4410 Z$='3 'SOUTHERN MIDDLE SET'
4420 ZI=ZI-0.45
4430 GOSUB 5190
4440 Z$='4 ,SOUTHERN SET'
4450 ZI=ZI-0.45
4460 GOSUB 5190
4470 Z$='5 ,PANAMA FZ TO BO~'

4480 Z1=ZI-0.45
4490 GOSUB 5190
4500 Z$='5' • PANAMA FZ TO 80~ (CORRECTEDI'
4510 ZI=Z1-0.45
4520 GOSUB 5190
4530 Z$='6 ,RIVERA FZ CDEPTH ESTIMATEDl'
4540 ZI=21-0.45
4550 GOSUB 519D
4560 REM
4570 REM
4580 REM
4590 REM SETTING NE~ CHARACTER TYPE AND COLOR
4600 REM
4610 Z4=0.26
4620 Z5=0.26
4630 GOSUB 5340
4640 Z6=2
4650 GOSUB 5350
4660 Z$=' LEAST SQUARE FITTING LINES'
4670 ZI=Z1-0.B
46BO GOSUB 5190
4690 REM
4700 REM SETTING NE~ CHARACTER TYPE AND COLOR
4710 REM
4720 26,,0
4730 GOSUB 5350
4740 Z4=0.22
4750 Z5=0.22
4760 GOSUB 5340
4770 Z$:'LINE...... , POINTS 1. 3. 4. 5' ,6'
47BO Z1=Z1-0.6
4790 GOSUB 5190
4800 Z$=' RADIUS



4810 ZI=ZI-0.45
4820 GOSU8 5190
4830 Z$=' KM M KM'
4840 ZI=ZI-0.25
4850 GOSUB 5190
4860 Z$=' CORRELATION COEFFICIENT RI2 0.9886'
4870 ZI=ZI-0.45
4880 GOSUB 5190
4890 REM
4900 Z$='LINE BB POINTS 1. 3. 4'
4910 ZI=ZI-0.6
4920 GOSU8 5190
4930 Z$=' RADIUS 1.310 • OEPTH - 4776'
4940 ZI=ZI-0.45
4950 GOSUB 5190
4960 Z$:' KM M KM'
4970 ZI=ZI-0.25
4980 GOSUB 5190
4990 Z$=' CORRELATION COEFFICIENT RI2 0.9961'
5000 ZI=ZI-0.45
5010 GOSUB 5190
5020 REM
5030 Z$='L1NE CC ,POINTS l, 3, 4, 5"
5040 ZI=ZI-0.6
5050 GOSU8 5190
5060 Z$=' RADIUS 1.268 • OEPTH - 4535'
5070 ZI=Zl-0.45
5080 GOSUB 5190
5090 Z$:' KM M KM'
5100 ZI=ZI-0.25
5110 GOSUB 5190
5120 Z$=' CORRELATION COEFFICIENT RI2 = 0.9960'
5130 ZI=ZI-0.45
5140 GOSUB 5190
5150 ZO=24
5160 ZI=O
5170 GOSUB 5320
5180 END
5190 REM
5200 REM PRINTING TEXT SU8ROUTINE
5210 REM ------------------------
5220 Z3=LENlZ$)
5230 GOSUB 5320
5240 GOSUS 5330
5250 RETURN
5260 REM -------------------------------------------~-------------------
5270 REM
5280 REM BENSON PLOTTER SUBROUTINES
5290 REM ==========================
5300 REM
5310 GO TO 5380
5320 GO TO 5620
5330 GO TO 5910
5340 GO TO SOlO
5350 GO T06150
5360 GO TO 6240
5370 REM
5390 REM INITIALIZATION OF THE BENSON PLOTTER
5390 REM ------------------------------------
5400 OIM Z(25),Z$(80)

5410 ON SRC THEN 5600
5420 PRINT 'BENSON AORESS ? "
5430 INPUT Z(25)
5440 PRINT OZ(25),'76 ",
5450 Z$=CHR(34)
5460 PRINT OZ(25),Z$,"$%&'( )u,-./0123456789.,<=>?',
5470 PRINT OZ(25),'OABCOEFGHIJKLMNOPCRSTUVwXYZ[\JI·',
5490 PRINT OZ(25), US[NG 'AIL'" ,
5490 PRINT OZ(25) ,'76 "
5500 PRINT OZ(25),' "
5510 PRINT OZ(25), USING 'AIL'" ,
5520 Z( 1 )=0
5530 Z(21=0
5540 Z(3)=200
5550 Z(5)=60
5560 Z(6)=0
5570 Z(13)=0
5580 Z(20)=Z(3)
5590 ZI21 )=ZI3)
5600 RETURN
5610 REM
5620 REM MOVING THE PEN
5630 REM --------------
5640 Z(7)=INTIZO.ZI20)1
5650 ZI81=INTlZl.Z(21»
5660 Z(9)=Z(7)-Z(I)
5670 Z(10)=ZI8)-Z(2)
5680 Zel)=Z(7)
5690 Z(2)=Z(Bl
5700 Z(7)=ABSlZI9»
5710 Z(Bl=ABS(Z(101)
5720 IF Z(7»163B3 THEN 5810
5730 IF Z(8»16383 THEN 5810
5740 Z( 7>=0
5750 Z(I1)=ZI9)
57S0 Z( 12)=ZI 10)
5770 PRINT OZ(25Io'PL ',Z(l1 ),Z(12),Z2,
5780 PRINT OZ(25), USING 'AIL'" ,
5790 IF Z(7»1 THEN 5700
5800 RETURN
5810 Z(7)=INT(IZ(7)+16383)/16384)
5820 Z(8)=INT(IZI8)+16383)/16384)
5830 IF Z(7»Z(8) THEN 5850
5840 Zl 7>=ZI 8)
5850 ZIII)=INTIZ(9)/Z(7»
5860 Z(121=INTIZ(101/Z(7»
5870 Z(9)=Z(9)-ZIII)
5980 Z(10)=Z(101-Z112)
5890 GO TO 5770
5900 REM
5910 REM ~RITING A STRINC OF CHARACTERS
5920 REM ------------------------------
5930 PRINT OZ(251,'TX ',Z3,' ',Z$,
5940 PRINT OZ(25), USING 'AIL',' ,
5950 Z(1 )=ZII)+Z(5).Z3
5960 Z(2)=ZI2)+Z(6).Z3
5970 PRINT OZ(251,'NT ',Z(5).Z3,' ',Z(6).Z3,
5980 PRINT OZ(25), USING 'AIL',' ,
5990 RETURN
6000 REM



6010 REM INITIALIZATION OF CHARACTER TYPE ANO ORIENTATION
6020 REM ------------------------------------------------
6030 ZlSI=Z4.COSIZSl
6040 ZI61=Z4.SINIZSl
60S0 ZI161=INTI4.ZISI.Z1201/31
6060 ZI17l=INTI-4.ZS.Z1201.SINIZSl/3l
6070 ZIISI=INTI4.Z(61.Z121l/31
60S0 ZIISl=INTI4.ZS.Z(21l.COSIZSI/3l
60S0 PRINT OZ(2SI,WSZ w,Zl16l,w w,Zl17l,w w,ZllSl,w w,ZllSl,
6100 PRINT OZI2SI. USING wA/Lw,w w
6110 ZIS)=INTIZeSI.Ze20l1
61'20 Zl 6)= INT< ze 6 I.Ze 21 l 1
6130 RETURN
6140 REM
61S0 REM CHANGING THE PEN
6160 REM ----------------
6170 ZI14l=INT(ABSIZ6l1-3.INT(INTIABS(Z61l/31
61S0 IF Z1141=Zl131 THEN 6220
61S0 PRINT OZe2SI. wNP w,Zl14l,
6200 PRINT OZ(2Sl, USING wA/Lw,w w
6210 Zl 13 I=Ze 14)
6220 RETURN
6230 REM
6240 REM PRINTING OF NUMBERS
62S0 REM -------------------
6260 Z7= INT< Z7 1
6270 ZISl=ABSIINTlZ7l1
62S0 IF Z7>-2 THEN 6460
62S0 IF ZISI<10 THEN 6310
6300 Z(SI=S
6310Z$=STRl Zl SIl
6320 Z$=Z$gwEw
6330 ZISl=ZISI+7
6340 IF ZS>O THEN 63S0
63S0 Z(Sl=Z(SI+1
6360 PRINT OZI2S).wTX W,Z(S),W w,
6370 GO TO 63S0
63S0 PRINT OZ(2Sl,WTX W,Z(SI,
63S0 PRINT OZe2SI, USING Z$'ZS,
6400 PRINT OZI2Sl. USING wA/Lw,w •
6410 ZII).ZIII+ZIS).ZIS)
6420 ZI21=ZI21+ZeSl.ZI6l
6430 PRINT OZC2Sl,·NT ·,Z(SI.Z(SI,· ·,ZeS).ZI6l,
6440 PRINT OZ(2Sl, USING WAIL·'· w
64S0 RETURN
6460 ZI71=INTILGTeABSIZSI+0.Sl)+1
6470 IF Z171>0 THEN 64S0
64S0 ze7l=1
64S0 IF ZS=>O THEN 6SI0
6S00 ZI7l=Z(7)+1
6S10 Z$=STRIZI7l)
6S20 Z$=ZS&·Ow
6S30 IF Z7>-1 THEN 6S60
6S40 ZlSI=Z(71
6SS0 GO TO 6360
6S60 ZISl=LEN(Z$)+2
6S70 Z$=Z$gw. O·
6SS0 IF Z(SI<10 THEN 6600
6SS0 Z(S)=S
6600 GO TO ZeSl+l OF 6610.6630.66S0.6670.66S0.6710.6730.67S0.6770.67S0

6610 Z$=REPC· w.ZISl+l.l l
6620 GO TO 6S00
6630 Z$=REPl·l·.Z(SI.I)
6640 GO TO 6S00
66S0 Z$=REPlw2w.ZISI.11
6660 GD ra 6S00
6670 Z$=REPlw3·,ZISl,l)
66S0 GO TO 6S00
66S0 Z$=REPlw4w.Z(SI.1 1
6700 GO TO 6S00
6710 ZS=REPI·S';ZIS).j)
6720 GO TO 6S00
6730 Z$=REPI·6·.ZISI.ll
6740 GO TO 6S00
67S0 Z$.REPI·7w.ZeSI.11
6760 GD TO 6S00
6770 Z$=REPlwS·.ZISI.11
67S0 GO TO 6S00
67S0 Z$=REP( wS·. Zl Shi 1
6S00 ZISI=ZISI+ZI7l+1
6SI0 GO TO 6360



B

*D~PTH VERSUS RADIUS

c MIDDLE AMERICA TRENCH

1 • NORTHERN SET
2 1 NORTHERN M[OOLE SET
3 1 SOUTHERN MIDDLE SET
4 1 SOUTHERN SET
5 1 P"'N"'M'" FZ TO 80Y
5' 1 P"'N"'M'" FZ TO 80Y (CORRECTEOl
S 1 R[VER... FZ (OEPTH EST[M...TEO)

PROGRAM TO DRAW THE MEAN DEPT~ OF SECTIONS THE MIDDLE
AMERICA TRENCH VERSUS THE RADIUS OF THESE CIRClE SECTIONS

THE DATA HAVE BECN COMPUTED ON A 2100 COMPUTER IN PROGRAMS
'OISSMCRC' AND 'OIRSMCRC' FOR THE RADIUS VALUES, AND IN

PROGRAM 'MEANDEPT' FOR THE MEAN DEPTHS AND THEIR STANDARD
OEVIATIONS

IF YOU WANT A COLORED PLOT
PUT A BLACK PEN (FOR AXES, COMMENTSI INTO THE PEN HOlDER -0

A RED PEN rrOR CROSSESI INTO THE PEN HOlDER -,
YOU WilL HAVE Ta CHANGE THE BLUE PEN OF PEN HOlDER -2

BY A GREEN PEN LATER TO DRAY llNES

Ir TOU WANl A PLOT IN BLACK, PUT 3 BLACK PENS
INTO THE 3 PEN HOLDERS

PLACE THE PEN AT THE R1GHT END OF THE PlOTTER

PLDtTER REAOY (Y/NI ? ~

BENSON ADRESS ? ~

PUT THE PEN VITH THE RIGHT COlOR IN PEN HOlDER -2

DEPTH
M

ssoo

SOOO

5500

5000

4500

4000

3500

3000

2500

2000

0 500 1000 1500 2000 2500 3000 3500
1l·...OlUS

KM

LEAST SQUARE FITTING LINES
L[NE 1 POINTS [, 3, 4, S',6.

R O[US
KM

= 1.295. OEPTHM - 4714
KM

CORREL...TION COEFF[CIENT Rt2 =0.9886

LINE BB 1 POINTS [, 3, 4
R...OIUS

KM
= 1.310 • OEPTHM - 4776

KM
CORREL...TION COEFF[CIENT Rt2 = 0.9961

LINE CC 1 POINTS 1, 3, 4, S'
R...OIUS

KM
= 1.268 • OEPTH

M
- 4535

KM
CORREL...TlON COEFFICIENT Rt2 =0.9960



POSITIONS DE POINTS EN FONCTION DE LA DI STANCE
== == r= = = La====: E

ET DE LA DIRECTION, SUR LA SPHERE, DISTANCE
=

LE LONG DE DROITES, DE POINTS PROJETES
= - • =

7.1 - CALCUL DE LA POSITION DE POINTS SUR LA SPHERE EN FONCTION DE LA
DISTANCE ET DE LA DIRECTION

A - Exemple de fichier de données

B - Listing du programme 'POINTS'

C - Copie d'écran d'un exemple d'exécution du programme 'POINTS'

o - Exemple de sortie sur imprimante

7.2 - CALCUL DE LA DISTANCE LE LONG DE DROITES DE POINTS PROJETES

A - Listing du programmê ·'PROPOINT·"

B - Copie d'écran d'un exemple d'exécution du programme 'PROPOINT'

C - Exemple de sortie sur imprimante



BIO
20
30 ' PROGRiW1 'POINTS'
40 '
50 ' Jacque] ine ROUMP, Sept. 1984
60 '
70 '
80 c.\.S CLEAR: OPTION SASE
90 .,
100 ' PRESENTATION
110 '
120 PRINT 'Program to compute the positions of the points ·locat.d on a 1iM'
130 PRINT 'passing through the giuen point: the first point will be W of the'
140 PRINT 'giuen point and the sHond E of it, the 1ine is giuen by its'
150 PRINT 'direction clockwise from North i the points on the 1ine are'
160 PRINT 'located by their distance from the giuen point.'
170 PRINT
180 PRINT 'Your data must haue been written in another file, a data file'
190 PRINT '(ext.nsion of the fihname =.OAT) that has been saued in an ASCII"
200. PRINT 'forma t. The 1ine number of the da ta file. mus t go from 500 to 1ess'
210 PRINT 'than 1000. The first 1ine of the file must read : 'N=x : 0$="
220 PRINT '(x=number of giuen points) for OS YOU mustwri·t. K if the'
230 PRINT 'distances are in km, M if they are in nautica1 milles or 0 if'
240 PRINT '.they are in degrees·
250 PRINT
260 PRINT 'Then the data must be organized this way :'
270 PRINT' Ist number latitude of the point in decimal degrees'
280 PRINT' 2nd numbH longitude of the point in decimal degrees'
290 PRINT' 3rd number distance in km, nautical miles or degrees to the'
300 PRINT ' W point, the unit is in uariable 0$'
310 PRINT' 4th number distance in km, nauto miles or deg. to the E point'
320 PRINT' 5th number angle of the line clockwise from the North in deg.'
330 PRINT 'For example : 1ine 200 could be: 200 DATA 21.66,-107, .5,5,68'
340 PRINT
350 '
360 INPUT 'OISK REAOY (Y/N) 'lYS
370 1" LEFTS(YS,I)()'Y' AND LEFTS(YS,I)()'y' THEN 360
380 PRINT
390 PRINT 'Name of the data files on the disk :'
400 FILES'*.DAT' '1 ist of the disk data files
410 PRINT
420 INPUT 'Name of your data file: ';XS
430 CHAIN MERGE XS,500,ALL 'merging the data file
440' -----------------------------------------------------------------------
450 ' PLACE FOR THE DATA FILE
1000 ' -------.---------------------------------------------------------------
1010 '
1020 ' READING THE DATA AND QUESTIONS
1030 '
1040 OIM T(N,II) 'creating the table T
1050 '
1060' Putting the data into the table
1070' -------------------------------
1080 ,---------------
1090 FOR 1=1 TO N
1100 ' ---------------

Jacque] ine ROUMP, Sept.1984

'number of points
'distances are in degrees

DATA 'MATPNTSS. DAT'

500 ' --.....----....---...----.........-==-==-=-==--=
510 '
520 '
530 '
540 '
550
560 '
570 ' These data are for the program POINTS. The points are along the Middle
580 ' America Trench axis with directions paraI leI to mean oceanic fracture
590 ' zones direction, to be used for earthquake cross sections 1imits.
600 ' The data are the latitude and longitude of the point in decimal degrees,
610 ' then the distance to the west point, and then to the east point, the
620 ' last ualue is the direction of the line passing through the 3 points
630 ' clockwise from North.
640 ' This file must be saued in an ASCII format
650 '
660 N=28
670 0$='0'
680 '
690 DATA 18.68,-104.96,.5,5,43
700 DATA 18.37,-104.55,.8,5,43
710 DATA 17.77,-103.73,1.1,5.1,43
720 DATA 17.37,-102.78,1.4,5.2,43
730 DATA 16.96,-101.89,1.7,5.3,43
740 DATA 16.64,-101.19,1.7,5.4,43
750 DATA 16.34,~IOO.17,1.7,5.5,43

760 DATA 16.04,-99.36,1.7,5.6,43
770 DATA 15.77,-98.65,1.7,5.7,43
780 DATA 15.49,-97.79,1.7,5.8,43
790 DATA 15.29,-97.23,1.6,5.9,43
800 DATA 15.22,-95.81,1.5,6,43
810 DATA 15,-95.33,1.5,6,43
820 DATA 14.7,-94.84,1.6,5.8,43
830 DATA 14.17,-93.99,1.7,5.6,43
840 DATA 13.81,-93.32,1.8,5.4,43
850 DATA 13.48,-92.67,1.9,5.2,43
860 DATA 12.81,-91.24,2,5,43
870 DATA 12.5,-90.54,2,5,43
880 DATA 12.17,-89.58,2,5,43
890 DATA Il.78,-88.65,2,5,43
900 DATA Il.55,-88.17,2,5,43
910 DATA 10.83,-87.22,2,5,43
920 DATA 9.81,-86.33,2,5,43
930 DATA 9.15,-85.5,2,5,43
940 DATA 8.65,-84.42,2,5,43
950 DATA 8.35,-83.87,2,5,43
960 DATA 7.32,-82.83,2,5,43

7, 1
A



10lat

Point W

deg

Angle

LPRINT CHR$(27)·'"

.• ;ASj·• JAS;8longlat
long·

PRlNTING PART

COMPUTATION PART

1780
1790' Cornputiiig the positions of the points
IBOO -------------------------------------
IBI0 ,---------------
IB20 FOR 1=1 TO N
1B30 KII=FNA(T( l ,10) ,90-T(I,5»
IB40 IF KM>,5'999999999999999M THEN T(I ,6)=T(I,I)-90: GOTO 1860
1850 T(I ,6)=T(I ,I>-FNB(KM)
1860 KII=FNC(T(I ,10) ,90-T(I,5»
1870 T(I,7)=T(I,2)-KM
1880 KII=FNA(T<I ,Il) ,90-T<I ,5»
1890 IF KM>.9999999999999999M THEN T(I ,8)=T(I ,1)+90: GOTO 1910
1900 T( 1, 8)=T(I ,1 l+FN8( KM)
1910 K~FNC(T(I ,II> ,90-T(I ,5»
1920 T(I,9)=T(I,2)+KM
1930 NEXT 1
1940 ,---------------
1950 -----------------------------------------------------------------------
1960
1970 '
1980 '
1990 iEEP : PRINT
2000 INPUT 'PRINTER READY (Y/N)';R$
2010 . IF R$O'Y' AND R$O·Y· THEN 2000
2020 '
2030' Prepa~ing the p~inte~

2040' ---------------------
2050 LPRINT CHR$(27)'n" : LPRINT CHR$(27)"L009'
2060 '
2070' P~inting the title
2080' ------------------
2090 T=INT(72-9~LEN(T$»/2

2100 LPRINT TAS(T) CHR$(27)"X' Tf
2110 '
2120' P~inting the column headings
2130 ----------------------------
2140 LPRINT CHR$(27)'E" : LPRWT CHR$(27)"LOI2'
2150 LPRINT CHR$(27)'Y· : LPRINT CHR$(27)CHR$(34)
2160 LPRINT 'No POINT OW 0 E

Point E"
2170 LPRINT'
ng lat
2180 LPRINT
2190 '

1680
165'0
1700 '
1710' Definition of functions of sphe~ical t~igonomet~y of ~ectangle

1720 t~iangle to dete~mine the latitude and longitude of the points
1730' --------------------------------------------------------------
1740 FPI~3,14155'2653585'887M/180 'PI/180
1750 OEF RNA(X,Y)=(SIN(X*FPIM)*SIN(Y*FPIM» 'sin of the delta latitude,

X = length of the side facing the ~ight angle,
y = angle facing the side RNA

1760 OEF FNB(XM)=(ATN(XM/SGR(-XM*XM+l»)/FPIM 'a~csine

1770 OEF FNC(X,Y)=ATN(TAN(X*FPIM)*COS(Y*FPIM»/FPIM 'delta longitude,
X = length of the side facing the ~ight angle,

y = angle facing adjacent side to side RNA

'clea~ing the sc~een

GOTO 1520
GOTO 1320
GOTO 1420

OR [)$='d' THEN A$='deg'"
OR [)$='K' THEN A$=' Km'
OR [)$='m' THEN A$=' nm'

FOR J=1 TO 5
READ T<I,J)

NEXT J

1110
1120
1130
1140 '
1150 NEXT
1160 ,---------------
1170 '
1180' Test to see if DS is co~~ect

115'0,' and to assign the unit label fo~ the p~inting

1209' ---------------------------------------------
1210 [)$=LEFT$(D$,I)
1220 IF [)$='O'
1230 IF [)$='K'
1240 IF [)$='M'
1250 '
1260' AsKing fo~ a ne~ unit label

1270 ( ---------------------------
1280 PRINT 'Unit of distance: K fo~ Kilornete~s, M fo~ nautical miles,'
125'0 INPUT ·o~ D fo~ deg~ees (=60 nm)· j DS
1300 GOTO 1210
1310 '
1320' Un i t i sKi 1orne t e~

1330 ----------------
1340 ,---------------
1350 FOR 1=1 TO,N
1360 T(I,10)=T(I,3)*90/10000
1370 T(I,II)=T(I,4)*90/10000
1380 NEXT 1
1390 ,---------------
1400 GOTO 1610
1410 '
1420' Unit is nautical mile
1430' --------------------
1440 ,---------------
1450 FOR 1=1 TO N
1460 T(I,10)=T(I,3)/60
1470 T(I,11)=T(l,4)/60
1480 NEXT 1
1490 ,---------------
1500 GOTO 1610
1510 '

1520' ~~~~_~:_~~2~!~
1530 '
1540 ,---------------
1550 FOR 1=1 TO N
1560 T(I ,10)=T(I ,3)
1570 T(I ,11>=T(I ,4)
1580 NEXT 1
1590 ,---------------
1600
1610 PRINT
1620 INPUT 'TITLE : ·;T$
1630 '
1640 CL5
1650 LOCATE 15,5 : PRINT "COMPUTING,

1660 ' -----------------------------------------------------------------------
1670 '



'angle of the 3 points 1 ine

"po i nt numbu
'latitude of the original point
'longitude of the original point

4th nu.ber
5th nUlber

For exu,le :

2200' Printing the data and results table
2210' -----------------------------------
2220 ,---------------
2230 FOR 1=1 TO N
2240 LPRINT USING "1111 '; 1 j
2250 LPRltfT USING "111111.111111 ';T(I,I);
2260 LPRltfT USING '11111111.111111 "iT(I,2);
2270 ' ---------------
228n FOR J=3 TO 4
229~ LPRINT USING '1111111111.1111 'iT(I,J)j
2300 NEXT J
2310 ' ---------------
2320 LPRINT USING '11111111.1111 'iT(I,5);
2330 ' ---------------
2340 FOR J=6 TO 9
2350 LPRINT USING '11111111.111111 ";T(I,~)i

2360 NEXT J
2370 ' ---------------
2380 LPRINT
2390 NEXT 1
2400 ,---------------
2410 '
2420 END

'distance W, and E to the
'searched points

'lat. and long. of the W
'point, then the E point

c
*PrOgral to cOIPute the positions ot th~ points !ocated on 1 line

,a~~ing thraugh thE giuen ,oint: the first point will be Yoi thE
iiuen point ind lhe second E of il, the line is giuen b~ ils
direction clockwise frol North j the poinis on the line are
located b~ lheir distance frol the giuen point.

Your data lust have been vrillen in another flle, a data file
'extension of the filenale =.DATI that has been saued in an ASCII
forlit. The line nUlber of the data file lust gO frol 588 10 less
than 1998. The first line of the fil~ Iust read : 'N=x : DS='
(x=nulber of giver. points) for OS you lust write K if the
distances are in kl, " if they are in nautical lilies or 0 if
the~ are in degrees

T~en the data lust be organized this vay :
lst nutber latitude of the ,oint in decilal degrees
lnd nUlber lonsitude of the ,oint in decilal desrees
3rd nuaber distance in kl, nautical liles or degrees to the

y point. the unit is in variable DS
distance in kl, Raut. liles or deg. to the Epoint
anSle of the line clockvise frol the Horih in des.

line 688 could be 688 DRTR 21.66,-187,,5,5,68

DISK RERVY (Y/if l ? l
Hale of the data files on the di~k :
ERSQUAKE.DRT ftaTPNTSS.DRT ftRTPNTFZ.DRT ftRTPNTTA.DAT ftRTPNTR".&RT RIVPNTSS.DAT
RIVPHTPl.DRT DISCftAT3.DAT DISC"AT2.DAT ftATPHTSl.DRT DISC"AT4.0AT OrSC"ATl.DAT
KATPHiPL.DAi R!YPOIHT.DAT

Hale of your data file: ? "ATPHTSS.~RT

TITlE : ? "IDOLE A"ERICA TREHCH : EARTHQUAKES SECTIONS LIftlTS

* COftPIJTIHG

PRIHTER READY (y/Hl?.:L



D
MIDDLE AMERICA TRENCH EARTHQUAKES SECTIONS LIMITS

No POINT o W o E Angl e Point W Point E
lat long deg deg deg lat long lat long

1 18.680 -104.960 0.50 5.00 43.00 18.314 -105.301 22.335 -101.545
2 18.370 -104.550 0.80 5.00 43.00 17.785 -105.096 22.025 -101.135
3 17.770 -103.730 1.10 5.10 43.00 16.966 -104.480 21.498 -100.247
4 17.370 -102.780 1.40 5.20 43.00 16.346 -103.735 21.171 -99.228
5 16.960 -101.890 L70 5.30 43.00 15.717 -103.050 20.834 -98.270
6 16.640 -101.190 1. 70 5.40 43.00 15.397 -102.350 20.587 -97.501
7 16.340 -100.170 1. 70 5.50 43.00 15.097 -101.330 20.360 -96.413
8 16.040 -99.360 1. 70 5.60 43.00 14.797 -100.520 20.133 -95.534
9 15.770 -98.650 1. 70 5..70 43.00 14.527 -99.810 19.936 -94.756

10 15.490 -97.790 1. 70 5.80 43.00 14.247 -98.950 19.728 -93.827
11 15.290 -97.230 1.60 5.90 43.00 14.120 -98.321 19.601 -93.199
12 15.220 -95.810 1.50 6.00 43.00 14.123 -96.833 19.604 -91.710
13 15.000 -95.330 1.50 6.00 43.00 13.903 -96.353 19.384 -91.230
14 14.700 -94.840 1.60 5.80 43.00 13.530 -95.931 18.938 -90.877
15 14.170 -93.990 1.70 5.60 43.00 12.927 -95.150 18.263 -90.164
16 13.810 -93.320 1.80 5.40 43.00 12.494 -94.548 17.757 -89.631
17 13.480 -92.670 1.90 5.20 43.00 12.091 -93.966 17.281 -89.118
18 12.810 -91.240 2.00 5.00 43.00 11.347 -92.604 16.465 -87.825
19 12.500 -90.540 2.00 5.00 43.00 11.037 -91.904 16.155 -87.125
20 12.170 -89.580 2.00 5.00 43.00 10.707 -90.944 15.825 -86.165
21 11.780 -88.650 2.00 5.00 43.00 10.317 -90.014 15.435 -85.235
22 11.550 -88.170 2.00 5.00 43.00 10.087 -89.534 15.205 -84.755
23 10.830 -87.220 2.00 5.00 43.00 9.367 -88.584 14.485 -83.805
24 9.810 -86.330 2.00 5.00 43.00 8.347 -87.694 13.465 -82.915
25 9.150 -85.500 2.00 5.00 43.00 7.687 -86.864 12.805 -82.085
26 8.650 -84.420 2.00 5.00 43.00 7.187 -85.784 12.305 -81.005
27 8.350 -83.870 2.00 5.00 43.00 6.887 -85.234 12.005 -80.455
28 7.320 -82.830 2.00 5.00 43.00 5.857 -84.194 10.975 -}9.415



GOTO 10SO

GOTO 9BO

, a of y=a*x+b
'b of y=a*x+b

TMAX=B(I,I>
THIN=B< 1,1)

LMAX,.,B( l ,3)
LMIN=B( 1,3)
a1AX=B(I,2)
GMIN=B(I,2>

Definition of the parameters of the 1 ines bearing the sides
of the po1ygon

570' WGS72 ell ipsoid parameters and definition of functions
580' for the transformation of latitudes into Y positions
590' ------------------------------------------------------
600 BI=SQR(.006669431781)
610 FPI1=3.14159265391/180
620 DEF FNX(X)=<LOG<TAN«45+)(/2)*FPII»-BI/2*LOG«I+BI*SIN(X*FPII))/(I-BI*SIN(
X*FPII») )/FPII
630 '
640' Transformation of the latitude of the corners to be projected,
650' in to Y pos i t ion
660' --------------------------------------------------------------
670 ,---------------
680 FOR 1=1 TO NS
690 B<I , 3)=FNX( B<I ,1» .
700 NEXT 1
710 ,---------------
720 '
730' Search for the maximum and minimum. Y positions and longitudes
740' of the corners
750' -------------------------------------------------------------
760 TMAX=B( 1,1) THIN=TMAX·
770 a1AX=B<I,2) : GMIN=a1AX
7BO LMAX=B(I,3) : LMIN=LMAX
790 ,---------------
800 FOR 1=2 TO NS
BIO IF B(I,3»LMAX THEN
B20 IF B(I,3)(LMIN THEN
B30 1F B( 1,2) >a1AX THEN
B40 IF B(I,2)(GMIN THEN
850 NEXT 1
860 ,---------------
870 '
8BO '
890 '
900 '
910' from the first to the last point
920' -------------------------------
930 ,---------------
940 FOR I~I TO·NS-I
950 IF B(I,2)=B(I+I,2) THEN 1.1(1)=1 : GOTO 1000
960 IF B<I ,2»B<I+1 ,2) THEN XI<I)=B(J ,2>·: X2(1)=B(!+1,2)
970 XI(I)=B(I+I,2): X2(1)=B(I,2)
9BO C(I)=(B(I,3)-B(I+I,3»/(B(I,2)-B(I+I,2»
990 D(J)=B(J ,3)-B·(J ,2)*C(J)
1000 NEXT 1
1010 '--~----~-------
1020 '
1030' from the lut to the first point
1040' --------------------------------
1050 IF B<I,2)=B<NS,2) THEN W(NS)=I : GOTO 1110
1060 IF B(NS,2»B(I,2) THEN XI(NS)=B(NS,2) :·X2(NS)=8(1,2)
1070 XI<NS)=B<I,2) : ·X2<NS)=B<NS,2)
1080 C(NS)=(B<NS,3)-B(1 ,3»/(B<NS,2)-B(1 ,2»
1090 D(NS)=B(NS,3)-B(NS,2)*C<NS)
1100 '
1110' Definition of functions to compute the distance between 2 points
1120' ----------------------------------------------------------------
1130 CT..6378.135*FPII 'number of km per degre. of long
1140 F.... 99333056822. 'corre.ction factor for lat .<WGS 72 ell ipsoid)

Jacquel ine ROUMP, Sept. 1984

"; B(I,2)long

PROGRAM 'PROPOINT'

COMPUTATI ON PART

PRESENTATI()II AND QUESTI()IIS

"This program computes the distances in km along projection 1 ines'
"(up to 5) of up to 10 points. These points may be the corners of"
'polygons in which earthquakes are sorted to draw cross-sections'
'(see SEISSORT).'

Latitude and longitude of the two points necessary for the definition
of the projection 1 ine
---------------------------------------------------------------------

Latitude and longitude of each corner of the polygon
----------------------------------------------------

INPUT 'How many lines of projection (up to 5> : ";LP
IF LP>5 THEN PRINT "Only 5 different 1 ines of projection" : GOTO 340

INPUT "TITLE: ";TITLEs
PRINT

INPUT 'NUMBER OF SIDES of the polygon (up to 10) : ";NS
IF NS>IO THEN PRINT "Only up to 10 sides' : GOTO 200

10 '
20 '
30 '
40 '
50 '
60 '
70 '
80 >CLS CLEAR: OPTI()II BASE 1
90 '
100 '
110 '
120 PRINT
130 PRINT
140 PRINT
150 PRINT
160 PRINT
170'
180
190
200
210
220 '
230 '
240 '
250 ,---------------
260 FOR 1=1 TO NS
270 PRINT" Corner ";1;" lat ';
280 INPUT B(I,I)
290 INPUT '
300 NEXT 1
310 ,---------------
320 PRINT
330 '
340
350
360 '
370 '
3BO '
390 '
400 PRINT
410 ,---------------
420 FOR 1=1 TO LP
430 ~RINT "LINE OF PROJECTION ';1
440 INPUT" Name (up to 4 letters) ';LPS<I): LPS(I)=L~FTS<LPS<I>,4)

450 INPUT" Ist point (origin> lat ";LAT(I)
460 INPUT " long "; L()IIG( 1)
470 INPUT" 2nd point lat ";LAT(I+5)
480 INPUT" long' ; LONG<I +5)
490 PRINT
500 NEXT 1
510 ,---------------
520 CLS : LOCATE 15,5 : PRINT "COMPUTING
530 ' ------------------------------------------------------------------------
540 '
550 '
560 '

7"2
A



Printing the projection 1ine t~o points latitude and longitude

'number
'latitude
, longi tude

NEXT 1

NEXT

..,

..,

'distance along each projection
'1 ine from the origin to each
'projected point

deg

Long

..,

LPRINT CHRS(27)'q' : LPRINT CHRS(27)'Y'
LPRINT CHRS(27)'LOI2'CHRS(27)CHRS(34)
LPRINT 'PROJECTION LINE';
,---------------

1720
1730
1740
1750
1760 FOR 1=1 TO LP
1770 LPRINT SPC(5+(LEN(LPS(I»)/2);LPS(I)jSPC(6+LEN(LPS(I»-(LEN(LPS(I»)/2
) ;
1780 NEXT 1
1790 ,---------------
1800 LPRINT
1810 LPRINT • • ;
1820 FOR 1=1 TO LP LPRJNT 'Lat
1830 LPRINT
1840 LPRINT • ';
1850 FOR 1=1 TO LP LPRINT 'deg
1860 LPRINT
1870 LPRINT' Origin
1880 ,---------------
1890 FOR 1=1 TO LP
1900 LPRJNT USING' ••••••• ';LAT(I);
1910 LPRINT USING • 'HH'."'·;LONG(I);
1920 NEXT 1
1930 ,---------------
1940 LPRINT
1950 LPRINT' Other point·;
1960 ,---------------
1970 FOR 1=1 TO LP
1980 LPRINT USING' ••••••• ';LAT(I+5)j
1990 LPRINT USING •••••••••·;LONG(I+5);
2000 NEXT 1
2010 ,---------------
2020 lPRINT
2030 '
2040' Pr iOn t ing the resu 1ts
2050' --------------------
2060 LPRINT CHRS(27)'N'
2070 LPRINT 'Corners Distances' : LPRINT
2080 LPRINT 'Pnt Lat Long ';
2090 FOR J=I TO LP 1 LPRINT' ';LPS(J)j : NEXT J
2100 LPRINT
2110 LPRINT • No deg deg';
2120 FOR 1=1 TO LP 1 LPRINT' km';: NEXT 1 : LPRINT
2130 ,---------------
2140 FOR 1=1 TO NS
2150 LPRINT USING •••• ';Ij
2160 LPRINT USING •••••••• ';8(1,1);
2170 LPRINT USJNG ••••••••• ';8(1,2);
2180 ' ---------------
2190 FOR J=I TO LP
2200 LPRJNT USJNG ••••• ';8(I,J+2);
2210 NEXT J
2220 ' ---------------
2230 LPRJNT
2240 NEXT J
2250 ,---------------
2260 '
2270 END

'arc casine

PRINTJNG PART

IF A8S(D'».9999999999999999. THEN L5=O 1 SOTO 1500
L5=FNC(DII)
L2zATN(TAN(Ll*FPII)*COS(L5*FPI.»/FPI.

IF L5=O AND 0.(0 THEN L2=-L2
8(I,J+2)=L2*CT.

NEXT J

1150 DEF FNA(X)-ATN(F.*TAN(X*FPI.»/FPI. 'corrected lat in degrees
1160 DEF FN8(X,Y,Z,W).SIN(X*FPI.).SIN(Z*FPI.)+COS(X*F'I.)*COS(Z*FPI.)*COS«W-Y
)*FPII)
1170 DEF FNC(X)=(-ATN(X/SQR(-X·2+1»+1.5708)/FPI.
1180 '
1190' 8uilding up the table containing the Y positions of the 2 projection
1200' points and the distance between these points
1210' -------------------------------------------------------------------
122.P DIM L(5)
1230 ,---------------
1240 FOR 1=1 TO LP
1250 L(I)=FNA(LAT<I»
1260 L(I+5)=FNA(LAT(I+5»
1270 L(I+10)=FNC(FN8(L(I),LONG(I),L(I+5),LONG(I+5»)
1280 NEXT 1
1290 ,---------------
1300 '
1310' Distance bet~een the point from table A and the 2 points of the
1320' line of projection (LI and L7), angle betw.en the line and the
1330' point (L5), distance a10ng the 1ine frlll1l the origin to the
1340' projection in degrees (L2), and in km (B(I,5 to 10»
1350' ---------------------------------------------------------------
1360 ,---------------
1370 FOR 1=1 TO NS
1380 L3=FNA(8(1,1»
1390 ' ---------------
1400 FOR J=I TO LP
1410 L4=FNB(L(J),LONG(J),L3,8(1,2»
1420 IF L4=1 THEN 8(I,J+2)=0 : GOTO 1530
1430 Ll=FNC(L4)
1440 L6=FN8(L(J+5),LONG(J+5),L3,8(1,2»
1450 IF L6=1 THEN L2=L(J~10) : GOTO 1520
1460 L7=FNC(L6)
1470 D#=(COS(L7*FPI.)-COS(Ll*FPt.)*COS(L(J+10)*FPI.»/(SIN(LI*FPIH)*S
IN(L(J+IO)*FPI.»
1480
1490
1500
1510
1520
1530
1540 '
1550 NEXT
1560 ,---------------
1570 ,---------------------~--------------------------------------------------
1580 '
1590 '
1600 '
1610 PRINT 1 8EEP
1620 INPUT 'PRINTER READY (Y/N) ';RS
1630 IF LEFTS(RS,I)()'Y' AND LEFTS(RS,I)()'y' THEN 1610
1640 '
1650' Preparing the printer and printing the title
1660' --------------------------------------------
1670 LPRINT CHRS(27)'n'CHRS(27>' ~ 'CHRS(2n"L009'
1680 LPRJNT TAB«60-9-4-LEN(TITLES»/2) CHR5(27)'X' TJTLES
1690 '
1700 '
1710 '



? ,
.~

Pnt Lat Long
No deg deg Km

1 15.397 -102.350 -209
2 20.587 -97.501 561
3 20.360 -96.413 619
4 15.097 -101.330 -163

B

* This proIrai cOIPutes the distances in kl alonl projection lines
(up to 5) of up to 18 points. These points la~ be the corners of
pol~lons in which earth~uakes are sorted to draw cross-sections
(Set SE 1SSORT).

TIlLE: ? Mil
HU"BER OF SIDES of the ,ol~son (up to 18)

Corner 1 lat?~
lonc ?~

Corner 2 lat 128.587
Ions f31Je 1

Corner 3 lat? 28.36
Ions?~Corner 4 lat?
Ions? - .r~

How lany lines of projection (up to 5)

LiNE Of PROJECTiON 1
Hue (up to 4 lettersl ?_
lst point (orisin) 1 lat ? ~

Ions ?~-.8.68
2nd ,oint : lat ?

Ions ? :....w....il

* COllPUTlH6

PRIHTER READY (Y/H) ? Y

c

PROJECTIlIl UNE

Drigin
Other point

Corners

Lat LllIlg
deg deg

16.500 -100.680
20.155 -97.265

Distances



REPRESBNTATION GRAPHIQUE
===== ===

DES RESULTATS SUR DIAGRAMMES X-Y

8.1 - DESSIN pE POINTS SUR UN DIAGRAMME X-y

A - Exemple de fichier de données

B - Listing du programme "POINT PLOTTING"

C - Copie d'écran d'un exemple d'exécution du programme 'POINT
PLOTTING'

D - Exemple de sortie sur traceur réduite de 63 %

8.2 - DESSIN DE LIGNES SUR UN DIAGRAMME X-Y

A - Exemple de fichier de données

B - Listing du pro9rammè'LWEDRAt~.8AS···

C - Copie d"écran d"un exemple d"exécution du programme
'LINEDRAI..</. BAS"

D - Exemple de sortie sur traceur réduite de 71%



B ID REM ================================~================================

20 REM
30 REM PROGRAM POINT PLOTTING'
40 REM
50 REM JACQUELINE ROUMP. DEC. 1984
60 REM =================================================================
70 REM
80 INIT
90 PAGE
100 REM PRESENTATION AND FIRST QUESTIONS
11~ REM =========--======================
120 CHARS IZE 4
130 PRINT
140 PRINT ' POINT PLOTTING'
150 PRINT ' X-Y GRAPH'
160 PRINT
170 PRINT
180 CHARS IZE 3
190 PRINT' THIS PROGRAM PLOTS DATA POINTS. THE DATA MAY 8E '
200 PRINT 'REPRESENTED 8Y 8 DIFFERENT SYM80LS AND 3 DIFFERENT COLORS.'
210 PRINT' THE DATA ARE LOCATED IN ANOTHER FILE. THIS FILE MUST 8E'
220 PRINT 'NAMED A. AND IT MUST HAVE rwo VARI~BLES. AO AND Al THAT MUST'
230 PRINT 'READ THE NUMBER OF LINES (AO) AND THE NUMBER OF LINES (AIl'
240 PRINT 'OF THE TABLE.'
250 PRINT' THE LAST LINE OF THE DATA FILE MUST BE READ A'.'
260 PRINT
270 PRINT' EXAMPLE OF FILE , '
280 PRINT '10 AO=3'
290 PRINT '20 Al=2'
300 PRINT'30 D~T~ 1.2.3.4.5.6'
310 PRINT '40 DIM A(~0.A1)'

320PRINT '50 READ A'
330 PRINT
340 PRINT' THE PLOT WILL BE DRAWN ON A BENSON 1332 PLOTTER IN AN'
350 PRINT '21.29.7 CM FORMAT.'
360 PRINT
370 PRINT 'WHAT IS THE NUMBER OF YOUR DATA FILE? (IF THE FILE HAS'
380 PRINT 'ALREADY BEEN LOADED TYPE 0) "
390 INPUT N
400 IF N=O lHEN 470
410 PRINT ' IS THE TAPE READY (Y/Nl ? "
420 INPUT RS
430 RS=SEG(RS.1.1l
440 IF RS<>'Y' THEN 410
450 FIND N
460 APPEND 510
470 PRINT

480 REM ----------------------------------------------------------------
490 REM PL~CE FOR THE DAT~ FILE
500 REM

510 REM ---------------------------------------------------------------
520 REM
530 REM ~DDITIONAL QUESTIONS
540 REM ====================
550 PRINT
560 PR1NT ' TITLE .OF THE PLDT ? "
570 INPUT TS
580 PRINT 'SUBTITLE ? "
590 INPUT SS
600 PRINT

DATA CRI MAGNETIC DEVIATION'

10 REM ===========================z====================================
20 REM
30 REM
40 REM
50 REM J~CQUELINE ROUMP, J~N. 1985
60 REM ================================================================
70 REM
80 REM T~BLE OF THE GREENWICH TIME OF THE OAY VERSUS MAGNETIC OEVIATION
90 REM (OIURNAL VARIATION) FOR THE COSTA RICA 1 SURVEY.
100 REM
11~ REM AO = NUMSER OF POINTS
leo REM Al = TIME IN DECIMAL HOUR + MAGNETIC DEVI~TION

.130 AO=66
140 ~1=2

150 DIM A(~O.All

160 DATA 11.2833.0.11.3333,0.13.5167.-6.13.6833.-6.14.8.14,16.2.36
170 DATA 16.4167,46.17.6667.30.19,15.20.16667, 13.20.25, 13.20.4167.13
180 OATA 20.5,12.20.75.12.21.6167,10.22.25.7.23.6667,0,0.1667.-2.0.3667
190 DAT -2.0.5167.-3.è.6667.-3,0.8.-4.0.8833,-4.0.9667,-5,1.15,-5.1.2667
200 DATA -6.6.7667.-43.7.05,-45.8.3333.-33,9.4667,-3.9.8167.-14.10.1167
210 D~TA -23.11.3667.-9,12.7167,7,13.3.0.13.9167.3.14.0667.5.14.1667.7
220 DATA 14.25.6.14.3333.5.16.3333.51.16.7167.60.17.3333.41.17.6.37
230 DATA 17.9167.33.19.7333,16.19.9,14,20.0833.9.20.3333.8.21.7,0.22.-2
240 DATA 1.35.-21.3.4167.-32,3.9167.-15.4.0167,-12.4.1333.-8.4.3167.-6
250 DATA 4.6667.-4.4.8333.-2.5.0833.0,5.2833.-5.6.5.10,6.6667.22
260 DATA 6.8667.20.7.0833.15,9.1667.-38
270 READ A

8. 1
A



QUESTIONS FOR THE GRAPH

NUMBER OF DECIMAL CHARACTERS , .,

NUMBER OF DECIMAL CHARACTERS , .,

2ND LINE (IF NONE PRESS THE SPACE BAR AND RETURNI ,.

X MAX = ·,X2
y MAX = ·,Y2

Y MIN " Y MAX' .,

..IST LINE

4TH LINE (IF NONE PRESS THE SPACE BAR AND RETURNI ,.

3RD LINE llF NONE PRESS THE SPACE BAR AND RETURN) ,.

1210 X2=X2 MAX A(J,Bll,ll)
1220 Yl=YI MIN A(J,Bll,2l)
1230 Y2=Y2 MAX A(J,Bll,2l1
1240 NEXT J
1250 NEXT 1
1260 REM
1270 REM
1280 REM
1290 REM MAXIMUM AND MINIMUM VALUES
1300 REM
13tO PRINT
1320 PRINT ·X MIN = ·,Xl,·
-1330 PRINT ·y MIN = .,Yl,.
1340 PRINT
1350 PRINT· FOR THE GRAPH , X MIN " X MAX' .,
1360 INPUT X3,X4
1370 PRINT •
1380 INPUT Y3,Y4
1390 PRINT
1400 IF X3<X4 THEN 1440
1410 XO=X4
1420 X4=X3
1430 X3=XO
1440 IF Y3<Y4 THEN 1510
1450 YO=Y4
1460 Y4=Y3
1470 Y3=YO
1480 REM
1490 REM TICK MARKS AND LABELS
1500 REM
1510 PRINT • X AXIS, TICK MARKS AND LABELS EVERY , UNITS .,
1520 INPUT X5,X6
1530 PRINT •
1540 INPUT X7
1550 PRINT • Y.AXIS , TICK MARKS AND LABELS EVERY , UNITS .,
1560 INPUT Y5,Y6
1570 PRINT •
1580 INPUT Y7
1590 REM
1600 REM LtNES OF COMMENTS
1610 REM
1620 PRINT ·00 VOU IIANTTO PRINT SOME LINES OF COMMENTS lUP TO 8) lY/N)·
1630 INPUT RS
1640 RS=SEG(RS,I,11
1650 IF RS=·Y· THEN 1680
1660 0=0
1670 GO TO 1880
1680 PRINT •
1690 INPUT AS
1700 0=1
1710 PRINT •
1720 INPUT BS
1730 LS=· •
1740 IF BS=LS THEN 2030
1750 0=2
1760 PRINT •
1770 INPUT CS
1780 IF CS=LS THEN IB80
1790 0=3
1800 PRINT •

610 PRINT ·THIS TABLE HAS ·,AO,· LINES AND ·,AI,· COLUMNS.·
620 PRINT
630 PRINT ·NUMBER OF X-Y DATA SETS TO PLOT' .,
640 INPUT N
650 PRINT ·TITLE OF THE X AXIS " AND UNIT' .,
660 INPUT XS,vS
670 PRINT ·TITLE OF THE Y AXIS " AND UNIT' .,
680 INPUT YS,IIS
690 PRINT
700 PRINT ·YOU IIILL NEED 3 PENS ON THE PLOTTER, ALL 8LACK, OR IN COLOR·
71i PRINT • PEN 0 IS FOR THE AXES·
720 PRINT • PEN 1 IS FOR THE TITLE·
730 PRINT • PEN 2 IS FOR THE SU8TITLE·
740 REM
750 REM QUESTIONS ABOUT THE COLUMNS AND LINES TO PLOT,
760 REM IIHICH KIND OF SYM80L TO USE AND IIHICH COLDR
770 REM ----------------------------------------------
780 DIM 8(N,6)
790 FOR 1=1 TO N
800 CHARS IZE 3
810 PRINT ·OATA SET ·,1
820 CHARSIZE 2
830 PRINT· COLUMN NUM8ER FOR THE X VARIA8LE , .,
840 INPUT B(I,I)
850 PRINT· COLUMN NUMBER FOR THE Y VARIABLE' .,
e6D INPUT B(I,2)
e70 PRINT· 00 VOU liANT TO USE ALL THE LINES OF THE TABLE lY/N) , .,
880 INPUT RS
890 RS=SEG{RS,I,I)
900 IF RS<>·Y· THEN 940
910 B(I,3)=1
920 B(I,4)=AO
930 GO TO 980
940 PRINT· NUMSER OF THE FIRST LINE TO PLOT' .,
950 INPUT B(I,3)
960 PRINT· NUMBER OF LINES TO BE USEO , .,
970 INPUT Bll,4)
980 PRINT· CHOOSE AMONG THESE TYPES OF SYMBOL FOR THE POINTS ••
990 PRINT "1 • + 1 2 1 • 1 3. /1 1 4 1 $ 1 5. a"

1000 PRINT ·6 • 0, 7. S, 8' X, 9. Z·
1010 INPUT B(I,5)
1020 PRINT· IN IIHICH COLOR (0 TO 2) , .,
1030 INPUT Bll,6)
1040 PRINT
1050 NEXT 1
1060 REM
1070 NO=O
1080 FOR 1=1 TO N
1090 NO=NO+Bll,41
1100 NEXT 1
1110 REM
1120 REM SEARCH FOR THE X AND Y MINIMUM AND MAXIMUM VALUES
1130 REM -------------------------------------------------
1140 Xl=AlBl 1,3),Bl 1.1) 1
1150 X2=Xl
1160 Yl=AlBl 1,3),B( 1.2»
1170 Y2=Yl
1180 FOR 1=1 TO N
1190 FOR J=B(I,3) TO Bll,3)+BlI,4)-1
1200 Xl=Xl MIN AlJ,Bll,I)1



TIfLE

VERTICAL AXIS

1810 INPUT OS
1820 IF DS=LS THEN 2030
1830 0=4
1840 PRINT ' 5TH LINE (IF NONE PRESS THE SPACE 8AR AND RETURNI "
1850 INPUT ES
1860 IF ES=LS THEN 2030
1870 0=5
1880 PRINT ' 6TH LINE (IF NONE PRESS THE SPACE BAR ANO RETURN) "
1890 INPUT FS
1900 IF FS=LS THEN 2030
191~ 0=6
1920 PRINT ' 7TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) "
1930 INPUT GS
1940 IF GS=LS THEN 2030
1950 0=7
1960 PRINT ' 8TH AND LAST LINE (IF NONE PRESS THE SPACE BAR,RETURN)'
1970 INPUT HS
1980 IF HS=LS THEN 2030
1990 0=8
2000 REM
2010 REM TABLE OFTHE POINTS CHARACTERISTICS
2020 REM ----------------------------------
2030 DIM C(NO,4)
2040 K=I
2050 FOR 1=1 TO N
2060 FOR J=B(I,31 TO B(I,31+B(I,4)-1
2070 C( K.lI=Al J,B<I, Il )
20BO C(K,21=AIJ,B(I,211
2090 C(K,3)=B(I,51
2100 C(K,41=B(I,61
2110 K=K+I
2120 NEXT J
2130 NEXT 1
2140 REM ---------------------------------------------------------------
2150 REM
2160 REM DRAWING PART
2170 REM ============
2180 CHARS IZE 3
2190 PRINT
2200 PRINT 'PLACE THE PEN AT THE RIGHT END OF THE PLOTTER'
2210 PRINT 'READY TO PLOT (Y/NI ? "
2220 INPUT RS
2230 RS=SEG(RS,I,11
2240 IF RS<>'Y' THEN 2210
2250 REM
2260 REM INITIALIZATION OF THE PLOTTER
2270 REM -----------------------------
2280 GOSUB 5220
2290 REM
2300 REM DRAWING THE FRAME
2310 REM -----------------
2320 Z2=1
2330 ZO=21
2340 11=0
2350 GOSUB 5230
2360 ZI=29.7
2370 GOSUB 5230
2380 ZO=O
2390 GOSUB 5230
2400 ZI=O

2410 GOSUB 5230
2420 REM
2430 REM
2440 REM
2450 REM SETTING CHARACTER TYPE ANO ORIENTATION, ANO COLOR
2460 REM
2470 Z4=0.3
2480 Z5=0.35
2490 Z9=0
2500 GOSUB 5250
25~0 REM
2520 Z6=1
2530 GOSUB 5260
2540 REM
2550 REM PRINTING THE TITLE TWICE
2560 ZS=T$
2570 Z3=LEN(ZSI
2580 Z2=0
2590 ZI=27
2600 ZO=II-Z3/2.Z4
2610 GOSUB 5230
2620 GOSUB 5240
2630 ZO=ZO+0.02
2640 GOSUB 5230
2650 GOSUB 5240
2660 REM
2670 REM PRINTING THE SUBTITLE
26BO REM
2690 Z4=0.25
2700 Z5=0.2
2710 GOSUB 5250
2720 ZO=4.5
2730 ZI=25
2740 GOSUB 5230
2750 Z6=2
2760 GOSUB' 5260
2770 ZS=SS
2780 Z3=LEN(ZSI
2790 GOSUB ,5240
2BOO REM
2810 REM CHANGING THE COLOR
2820 REM
2830 Z6=0
2840 GOSUB 5260
2850 REM
2860 REM
2870 REM
28BO REM SETTING THE NEW CHARACTER TYPE
2890 REM
2900 Z4=0.2
2910 Z5=0.2
2920 GOSUB 5250
2930 REM
2940 Z7=Y7
2950 IF Z7<>0 THEN 2980
2960, Z7=-1
2970 REM
2980 REM GOING TO THE ORIGIN
2990 REM
3000 ZO=4.5



3010 ZI=4+O.0.45
3020 GOSUB 5230
3030 REM
3040 REM SETTING PhRhMETERS
3050 REM
3060 L=17.5-0.0.45
3070 GO=(Y4-Y31/Y5/L
3080 Jl=(Y4-Y31/Y5
3090 Z(15)=Y6/Y5
3100 REM
311~ REM DRAWING THE AXIS AND TIeK MARKS. hND PRINTING THE LA8ELS
3i20 REM
31~0 FOR K=I TO Jl+1
3140 Z2=1
3150 ZI=4+D.0.45+(K-ll/GO
3160 GOSUB 5230
3170 ZO=4.5-0.2
31BO GOSUB 5230
3190 IF K-I-INT((K-II/i(15)I.Z(151<>0 THEN 3260
3200 Z8=Y3+(K-l).Y5
3210 GDSUB 4140
3220 ZO=ZO-0.2-(LEN(Z$)-0.51.Z4
3230 Z2=0
3240 GOSUB 5230
3250 GOSUB 5240
3260 ZO=4.5
3270 GOSUB 5230
3280 NEXT K
3290 REM
3300 REM DRAWING THE END OF THE AXIS
3310 REM
3320 Z2=1
3330 ZI=4+D.0.45+L
3340 GOSUB 5230
3350 REM
3360 REM PRINTING THE TITLE AND UNIT
3370 REM
3380 Z2=0
3390 Z$=Y$
3400 Z3=LEN(Z$)
3410 ZI=4+D.0.45+L+I
3420 ZO=4.5-Z3/2.Z4
3430 GOSUB 5230
3440 GOSUB 5240
3450 Z$=W$
3460 Z3=LEN(Z$)
3470 ZI=4+D.0.45+L+0.5
3480 ZO=4.5-Z3/2.Z4
3490 GOSUB 5230
3500 GOSUB 5240
3510 REM
3520 REM HORIZONTAL AXIS
3530 REM ---------------
3540 REM GOING TO THE ORIGIN OF THE AXIS
3550 REM
3560 Z7=X7
3570 IF Z7<>0 THEN 3590
3580 Z7=-1
3590 ZO=4.5
3600 ZI=4+D.0.45

3610 GOSUB 5230
3620 REM
3630 REM SETTING PARAMETERS
3640 REM
3650 L=14.5
3660 GO=(X4-X31/X5/L
3670 Jl=(X4-X31/X5
3680 Z(15)=X6/X5
3690 REM
3700 REM DRAWING THE AXIS hND TIeK MARKS. AND PRINTING THE LhBELS
371tl REM
3720 FOR K=1 TO Jl+l
3730 Z2=1
3740 ZO=4.5+(K-l)/GO
3750 GOSUB 5230
3760 ZI=4+D.0.45-0.2
3770 GOSUB 5230
3780 IF K-I-INT((K-I)/Z(15)I.Z(151<>0 THEN 3860
3790 Z8=X3+(K-II.X5
3800 GOSUB 4140
3810 ZI=ZI-0.2-1.5.Z5
3820 ZO=ZO-(LEN(Z$I/2-0.5).Z4
3830 Z2=0
3840 GOSUB 5230
3850 GOSUB 5270
3B60 ZI=4+D.0.45
3870 ZO=4.5+(K-ll/GO
3880 GOSUB 5230
3890 NEXT K
3900 REM
3910 REM DRhWING THE END OF THE AXIS
3920 REM
3930 Z2=1
3940 ZO=4.5+L
3950 GOSUB 5238
3960 REM
3970 REM PRINTING THE TITLE AND UNIT
3980 REM
3990 Z2=0
4000 Z$=X$ .
4010 Z3=LEN(Z$)
4020 ZI=4+D.0.45-0.2-S.5.Z5
4030 ZO=4.5+L-Z3.Z4
4040 GOSUB 5230
4050 GOSUB 5240
4060 Z$=V$
4070 Z3=LEN(Z$1
4080 ZI=4+D.0.45-0.2-7.5.Z5
4090 ZO=4.5+L-(LEN(X$)/2+LEN(Z$l/2l.Z4
4100 GOSUB 5230
4110 GOSUB 5240
4120 GO TO 4340
4130 REM
4140 REM SUBROUTINE TO PRINT LhBELS hLONG THE hXES
41S0 REM -----------------------------------------
4160 Z8=INT(Z8+1.0E-SI+INT«(Z8-INT(Z8+1.0E-S)I.10tZ7+1.0E-S1/10tZ7
4170 Z$=STR(Z8)
41BO V8=Z8-INT(Z8)
4190 QS=STR(V8)
4200 V7=LEN(Q$1
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4810 ZO=ZO+O.1
4820 RETURN
4830 REM
4840 REM
4850 REM
4860 IF 0=0 THEN 5140
4870 ZO=4.5
48BO Z6=0
4890 GOSUB 5260
4900 FOR 1=1 TO 0
49~ ZI",4+0.0.45-2-I.0.45
4920 GOSUB 1 OF 49BO.5000.5020.5040.5060.5080.5100.5120
4930 Z3=LENlZ$)
4940 GOSUB 5230
4950 GOSUB 5240
4960 NEXT 1
4970 GD TO 5140
49BO Z$=II$
4990 RETURN
5000 Z$=B$
5010 RETURN
5020 Z$=C$
5030 RETURN
5040 Z$=O$
5050 RETURN
5060 Z$=E$
5070 RETURN
5080 Z$=F$
5090 RETURN
5100 Z$=G$
5110 RETURN
5120 Z$=H$
5130 RETURN
5140 ZO=24
5150 ZI=O
5160 GOSUB 5230
5170 END
51BO REM ---------------------------------------------------------------
5190 REM
5200 REM,' BENSON PLOTTER SUBROUTINES
5210 REM ================"'=========
5220 GO TO 5290
5230 GO TO 5530
5240 GO TO 5820
5250 GD TO 5920
5260 GO TO 6060
5270 GO TO 6150
5280 REM
5290 REM INITIIILIZIITION OF THE BENSON 1332 PLOTTER
5300 REM -----------------------------------------
5310 OIM ZC251.Z$CBOI
5320 ON SRQ THEN 5510
5330 PRINT wBENSON IIOORESS 7 w,
5340 INPUT ZC251
5350 PRINT CZ(25).w76 'W,
5360 Z$=CHRC341
5370 PRINT cze 25 1.Z$,W,U&· Clu.-.10123456789. '<=>7·',
53BO PRINT CZl25I,·CflBCOEFGHIJKLMNOPQRSTUVWXYZ[\JI·w,
5390 PRINT CZC25l' USING 'fl/LW,W W
5400 PRINT CZC251,'76

4210 IF V7=Z7+3 THEN 4310
4220 IF V8<>0 THEN 4260
4230 M$=w.w
4240 V7=3
4250 GO TO 4270
4260 M$=wW
4270 FOR J2=1 TO Z7+3-V7
4280 M$=M$&*Ow
4290 NEXT J2
4300 Z$=Z$&M$
4310 Z3=LENlZ$1
4320 RETURN
4330 REM
4340 REM
4350 REM
4360 REM
4370 GO=CX4-X31/14.5
4380 Gl=CY4-Y31/CI7.5-0.0.451
4390 Z4=0.2
4400 Z5=0.2
4410 GOSUB 5250
4420 FOR 1=1 TO NO
4430 REM
4440 ZO=4.5+CCCI.II-X31/GO
4450 ZI=4+0.0.45+CCCI.2)-Y31/GI
4460 GOSUB 5230
4470 Z6=CCI.41
44BO GOSUB 5260
4490 GOSUB CCI.31 OF 4560.4590.4620.4650.4680.4710.4740.4770.4800
4500 ZI=ZI-0.1
4510 Z3=LENCZ$)
4520 GOSUB 5230
4530 GOSUB 5240
4540 NEXT 1
4550 GO TO 4B40
4560 Z$=w+w
4570 ZO=ZO+0.08
4580 RETURN
4590 Z$"'w.w
4600 ZO",ZO+0.08
4610 RETURN
4620 Z$=w,.
4630 ZO",ZO+O.I
4640 RETURN
4650 Z$=W$W
4660 ZO=ZO+O.1
4670 RETURN
46BO Z$=w.w
4690 ZO=ZO+0.04
4700 RETURN
4710 Z$=wO·
4720 ZO=ZO+O.1
4730 RETURN
4740 Z$=wsw
4750 ZO=ZO+O.I
4760 RETURN
4770 Z$=wxw

4780 ZO=ZO+O.1
4790 RETURN
4BOO Z$:wzw



5410 PRINT Oz(25)," ",
5420 PRINT OZ(25), USING "AIL"'" "
5430 Z( 1 )=0
5440 Z(2)=0
5450 Z(3)=200
5460 Z(5)=60
5470 Z(6)=0
5480 Z(13)=0
5490 Z(20)=Z(3)
5500 Z( 21l=Z( 3)
55.0 RETURN
5520 REM
5530 REM MOVING THE PEN
5540 REM --------------
5550 Z(7)=INTeZO.Z(20»
5560 Z(8)=INT(ZI.Z(21»
5570 Z(9)=Z(7)-Z(I)
5580 Z(10)=Z(8)-Z(2)
5590 Z( 1 )=Z(7)
5600 Z(2)=Z(8)
5610 Z(7)=ABS(Z(9»
5620 Z(B)=ABS(Z(IO»
5630 lF Z(7»16383 THEN 5720
5640 lF Z(8»16383 THEN 5720
5650 Z(7)=0
5660 Z(II)=Z(9)
5670 ZeI2)=Z(10)
5680 PRINT OZ(25),"PL ",Z(II),Z(12),Z2,
5690 PR1NT. OZ(25), USING "AIL"," "
5700 IF Z(7»1 THEN 5610
5710 RETURN
5720 Z(7)=lNT«Z(7)+163B3)/16384)
5730 Z(8)=INT«Z(8)+16383)/16384)
5740 IF Z(7»Ze8) THEN 5760
5750 Z(7)=Z(8)
5760 Z(II)=lNT(Z(9)/Z(7»
5770 Z(12)=INT(Z(10)/Z(7»
5780 Z(9)=Z(9)-Z(II)
5790 Z(10)=Z(10)-Z(12)
5800 GO TO 5680
5BIO REM
5B20 REM WRITING A STRING OF CHARACTERS
5830 REM ------------------------------
5B40 PRINT OZ(25),"TX ",Z3," ",Z$,
5850 PRINT OZ(25), USING "AIL',' •
5860 Z(I)=Z(I)+Z(5).Z3
5870 Z(2)=Z(2)+Z(6).Z3
5B80 PRINT OZ(25) ,"NT ·,Z(5).Z3,· ·,Z(6).Z3,
5B90 PRINT OZ(25), USING "AIL',' "
5900 RETURN
5910 REM
5920 REM INITIALIZATION OF CHARAC1ER TYPE AND ORIENTATION

5930 REM ------------------------------------------------
5940 Z(5)=Z4.COS(Z9)
5950 Z(6)=Z4.SIN(Z9)
5960 Z(16)=INT(4.Z(5).Z(20)/3)
5970 Z(17)=INT(-4.Z5.Z(20).SIN(Z91/3)
5980 Z(IBl=INT(4.Z(6).Z(21)/3)
5990 Z(19)=INT(4.Z5.Z(21).COS(Z9)/3)
6000 PRINT OZ(25)"SZ ',Z(16),' ',Z(17),' ',Z(18),' ',Z(19),

6010 P~INT OZ(25), USING "AIL',' "
6020 Z(5)=INTIZI5).Z(20)1
6030 Ze61=[NTIZ(6).Z(21)1
6040 RETURN
6050 REM
6060 REM CHANG[NG THE PEN
6070 REM ----------------
6080 Z( 14)=INTeA8S(Z6) i-3.[NTI INTc.ABS(Z6) )/31

6090 IF Z(14)=Z(131 THEN 6130
6100 PRINT OZ(25),'NP ",Z(14),
61àO PRINT OZ(25), USING 'A/L',' •
6120 Z(13)=Z(141
6130 RETURN
6140 REM
6150 REM PRINTING OF NUMBERS
6160 REM -------------------
6170 Z7=INT(Z7)
6180 Z(9)=ABseINTeZ7»
6190 IF Z7>-2 THEN 6370
6200 IF Z(9)<10 THEN 6220
6210 z(9)=9
6220 Z$=STR(Ze91)
6230 Z$=Z$&'E"
6240 Z(9)=Ze9)+7
6250 IF Z8>0 THEN 6290
6260 Z(91=Ze9)~1

6270 PRINT OZ(25I,"TX ',Z(9),' ",
6280 GO TO 6300
6290 PRINT OZ(25),'TX ',Z(9),
6300 P~INT OZe251, US[NG Z$,Z8,
6310 P~INT OZ(25), US1NG 'A/L"'" "
6320 Z( 1 )=Z( 1 I+ze 9 ).Z( 5)
6330 Z(2)=Ze2)+Ze9).Ze6)
6340 PRINT OZ(25I'"NT ·,Z(9).Z(5),· ·,Z(9).Z(6),
6350 PRINT OZ(25), USING 'A/L',' •
6360 RETURN
6370 Z(7)=INT(LGT(ABS(Z8)+0.5»+1
6380 IF Z(7»0 THEN 6400
6390 Z(7)=1
6400 IF Z8=>0 THEN 6420
6410 Z(7)=Z(7)+1
6420 Z$=STR(Z(7»
6430 Z$=Z$&'O'
6440 IF Z7>-1 THEN 6470
6450 Z(9)=Ze7)
6460 GO TO 6270
6470 Z(8)=LEN(Z$)+2
6480 Z$=Z$&·. O'
6490 lF Z(9)<10 THEN 6510
6500 Ze91=9
6510 GO rD Z(9)+1 DF 6520.6540.6560.6580.6600.6620.6640.6660.6680.6700
6520 Z$=REP(' ·.Z(8)+I.I)
6530 GO TO 6710
6540 Z$=REPe·I".Z(8).11
6550 GO TO 6710
6560 Z$=REP(·2".Z(8).1)
6570 GO TO 6710
65BO Z$=REP(·3".Z(8).1)
6590 GO ro 6710
6600 Z$=REP(·4·.Z(8).I)



6610 GO TO 6710
6620 Z5=REPC'S',Z(Sl,l)
6630 GO TO 6710
6640 Z5=REPC'6',ZCS),ll
66S0 GO TO 6710
6660 Z5=REP('7',Z(Sl,ll
6670 GO TO 6710
66S0 Z5=REPC'S',ZCSl,l)
6690 GO TO 6710
6700 Z5=REPC'9',ZCS),I)
67'0 Z(9)=Z(9)+Z(7)+1
6720 GO TC 6270

c
* POINT PLOTTING

X-y GRAPH

THIS PROGRAM PLOTS DATA POINTS. THE DATA MAY BE
REPRESENTED BY B DIFFERENT SYMBOLS AND 3 DIFFERENT COLORS.

THE DATA ARE LOCATED IN ANOTHER FILE, THIS FILE MUST BE
NAMED A, AND IT MUST HAVE TWO VARIABLES, A0 AND AI THAT MUST
READ THE NUMBER OF LINES IA0) AND THE NUMBER OF LINES lAll
or THE T"BLE..

THE. LAST LINE OF THE DATA FILE MUST BE 'READ A'.

EXAMPLE OF FILE
10 A0~3

20 Al =2
30 DATA 1,2.3,4,5,6
40 DIM AlA0,Al1
50 READ A

THE PLOT WILL BE DRAWN ON A BENSON 1332 PLOTTER IN AN
21J29.7 CN FORMAT. '

WHAT IS THE NUMBER OF YOUR DATA FILE 7 liF THE FILE HAS
ALREADY BEEN LOADED TYPE 0J ~

15 THE TAPE READY IYINI 7::t.

TITLE OF THE PLOT 7 COSTA RICA 1 MAGNETIC DEVIATION
SUBTITLE 7 GREENWICH TIME

THIS TABLE HAS 66 LINES AND 2 COLUMNS.

NVMBER OF X-y DATA SETS TO PLOT 7 ~
TITLE OF THE x AXIS 7, AND UNIT ?~
HOUR
TIfLE OF THE Y AxIS 7, AND UNIT 7 DEVIATION
!:!.!
YOV WILL 'NEED 3 PENS ON THE PLOTTER, ALL BLACK, OR IN CCLOR

PEN 0 15 FOR THE AXES
PEN 1 15 FOR THE TITLE
PEN 2 IS FOR THE SUBTITLE

DATA SE T 1
(OlUf1N tf\JMBE" FOR THE X V~RI ABLE ? .L
~~ =(~oFf:E T~L \~RlÎ:~~ ~AHE T~BLE un.,. 1 N

NUMBER or TIoIE FIAS' lfNE TO PlOT ? 1 -

~~f.~tI~~~E~l~EB~'T~~OO; itte~FD~ T~E POINTS 1

f:ti 2:11: 5.lIi 4.'; 5:.1' 0; 7. s; 8,'; g, l

IN vttltU COLCIR UJ TO 21 ,..!.
DATA SE.T 2.

COlUtiN NlJ'19ER fOR THE l( YAR 1ABlE 7~
COLUnl'f MUt1BE.R fOR THE Y YARIA91E '?
00 YOU "'ANt Ta USE A.ll TfoIE. LINES 0 HE T~9LE 'YINI ? J1
=~: : ~~~J~TBkJ~~~O?PL~l ?.!.L

CttOOSE AnQNG THES[ TYPES OF i4f,;Ol FOR tHE POfNTS
1 : t: 2 l '; l,.; "'.'; 5 1 •

6,0; ?St: D.Xi D,l

.. ,. ".ICH tOl.lJll Il lO 21 • .!



DATA SET 3
COL"",, NlnU FOR TM[ X 'A.'ABlE 1);
COLUf'lN Nl.I'eER FOR lHE .., VARIABLE?
DO YOU VAIIIT la USE. ALL 11-1[ lllllES 0 HE TABLE tYlNI ? J1
~~: gr ~~~~r~~TB~J~~O?PlgT_?.al.

CHQOSE At1'JtfC lfo1ESE lYPES OF" tfr.8OL FOR 1"'[ POINTS
1:1'; 21' 3,., 4' !i ••
6-0; 7,S e.x; g z
... JN "t'leM COLOR ua 10 21 ?.!.

o COSTA RICA

GREENiJICH TIME

MAGNETIC DEVIATION

PLACE THE PEN AT THE RIGHT END OF THE PLOTTER
REAOY TO PLOT IY/NI ? Y
BENSON ADDRE5S ? il -

X MIN.: 0.1"' x "...X .. 23.&&1;7
Y "JN = -~!5 y J'tAX .. Ge

151 L1NE

W' ({J'Vtt NOME PRESS TI-€ SPlct BAR AlliO REIURN'

. 'iA' Chl"fr MJN( PRESS THE sPACE 8"A "NO ftETUR~1

. 'ÇfN ,!Nt"" NONE PRESS THE SP,ICE 810ft ANO RE lURNl

FOR TtfE GRAPJ4 • ~ ~:: ~; ~ ~:= ;W>"
X AXIS 1 TlC,c. "ARI<S ~ L,aBE.lS [VERy? UNITS 1.2

y ~xrs l ':Yg~~J~s~~"t~Eir:R~;~~~S??"'TS ;-;'.
00 YOU 1tAN~un,.ge~R?~T~"tI~:R~I~:"~tdI r;-;' 8)

..:L
IYINI

DEVIATION

NT

ro~
60

50

40

30

20

10

0 ,
-10

-20

-30

-40

" 1
"+ "

" ...
"

"

+

+

"+

+

o 2 4 6 8 10 12 14 16 18 20 22 24

TIME
HOUA

+ , "PAIL 7 1982
" , APAIL 8 1982

, APAIL 9 1982



PRINT

PRINT

UNE DRAWING'
X-Y PLOT'

" f

GOTO 280

'data table

PRINT
This program draws 1ines on an X-Y plot from data input direct]

PRINT "

Data input from the keYboard

Data input from the kerboard

==========c==:== =====----==
PRESENTATION AND FIR5T QUESTIONS

****~*********~*************************************** *******************

""" PROGRAt1 'UNEDRAW.BAS' "

" "" adaptation of 'UNE DRAl4ING' on Tektronix for a Benson 1332 pIotter, "
"made in Sept. 1984 Jacquel ine ROUNP, June 1987 *
*******************************************.******************************

10
20
30
40
50
60
70
80
90 KEY OFF: WIDTH 80 : SCREEN 0,0,0
100
110
120
130 '
140 PRINT
150 PR 1t.fT '
160 PRINT
170 PRINT '
).'

180 PRINT "to this program (and saved in a file) or frorn an old data file.'
190 PRWT
200 PRlt.fT " The data file can be created and must be corrected using a"
210 PRINT 'text editor. The first 1ine has the number of 1ines, followed b~'"

220 PRINT 'the number of columns. The subsequent 1ines have the X and Y'
230 PRINT 'coordonates : YOu may have several Y for one X value
240 PRINT
250 PRINT' The plot wi II be drawn on a HP 7475A compatible pIotter in the"
260 PRINT '21"29.7 cm format.'
270 PRINT : PRINT
280 INPUT "Do YOU want to create a new data set (1) or to use an old data file

(2) : ',ANS
290 1F ANS 0 1 AND ANS-<)2 THEN BEEP
300 IF ANS:2 THEN 720
310 '
320 '
330 '
340 '
350 PRINT : PRINT : PRINT 'DATA INPUT"
360
370
380
390 '
400 INPUT 'Number of 1ines : ',LN
410 INPUT "Number of columns : ",04
420 DIN DATASET(LN,On
430 FOR 1=1 TO LN
440 PRINT
450 PRINT "Column ';1
460 FOR J=I TO 04
470 PRINT " 1ine ';J;"
480 INPUT ,DATASET(J,I)
490 NEXT J
500 NEXT 1
510 PRINT
520 PRINT "Name of the data files on the default disk
530 FILES '*.DAT'

B
30 39
18.68 -104.96 0 5.2633.1554.77335.3965.744 31.041 29.3035.50837.3634.9834.2843

7.78 6.225 29.028 25.748 5.723 42.003
4.6793.2824.492.6224.9393.93423.90718.0423.216 31.152 3.124 1.95625.1324.583

23.184 11.0752.88838.6782.78
18.37 -104.55 55 5.396 33.117 4.91 35.3155.87931.03529.355.64537.2245.1194.4223

7.641 6.35829.04625.8695.86541.74
4.8173.42324.932.76425.4574.077 24.282 18.766 3.376 31.3283.264 2.102 25.792 4.72

4 23.514 12.211 3.076 38.524 2.925
17.77 -103.73 1655.66332.9885.1835.1146.14330.961 29.385.91636.9085.3864.694

37.342 6.619 29.03 26.036 6.141
41.196 5.086 3.708 25.608 3.051 26.268 4.359 24.857 19.932 3.689 31.538 3.541 2.39 26.7

71 5.004 24.045 14.042 3.437 38.154
3.215
17.37 -102.78 272 5.921 32.2045.43834.2196.39930.26628.7646.17435.927 5.644 4.95

3 36.353 6.872 28.406 25.567 6.402
39.9825.3453.99525.1553.341 25.7644.64424.443 19.8963.98530.6383.8342.68226.

253 5.285 23.661 14.492 3.762 36.682
3.527
16.96 -101.89 377 6.167 31.587 5.686 33.528 6.643 29.725_28.291 6.42235.1445.8915.20

235.5447.11427.91225.2196.653
39.0035.5954.26924.8883.61725.4874.914 i4.186 19.974 4.269 30.009 4.111 2.9625.9

68 5.552 23.413 14.969 4.07 35.604
3.818
16.64 -101.19 459 6.36 31.121 5.881 32.9966.834 29.304 27.929 6.615 34.557 6.084 5.398
34.952 7.303 27.542 24.95 6.848
38.2755.794.48324.679 3.833 25.275 5.126 23.995 20.006 4.49 29.546 4.326 3.178 25.75

75.761 23.21i 15.273 4.311 34.835
4.043
16.34 -100.175706.61230.1526.13531.9447.08428.418 27.102 6.868 33.425 6.338 5.65

233.7987.55126.72624.2497.102
36.9556.0464.771 23.8684.12424.395.41 23.242 19.4884.7828.4154.6223.472 24.773
6.041 22.507 15.065 4.614 33.314
4.354
16.04 -99.36662 6.822 29.541 6.34631.2737.29227.85726.5957.07832.6966.5495.866
33.0537.75626.20723.8347.315
36.0896.2575.00823.4624.36423.9595.64422.857 19.2985.02227.784.861 3.71424.3

5 6.272 22.141 15.107 4.869 32.41
4.604
15.77 -98.65 7447.00729.041 6.53330.72 7.475 27.394 26.181 7.26332.1 6.7346.05432

.4537.93625.78923.4967.50235.381
6.4445.21623.1464.57523.631 5.84922.55219.1565.23427.2825.071 3.92724.01 6.47

4 21.847 15.152 5.095 31.7 4.821

7.83 -82.992660 11.0823.602 10.68624.81311.46822.37521.83211.34625.44810.8181
0.27826.02 Il.842 21.141 20.136

11.60827.377 10.5529.8221.4469.26522.075 10.3620.74619.4479.97823.5359.6258.
69622.636 10.884 19.984

17.525 10.086 25.72' 9.398
7.32 -82.83 2703 11.1724.067 10.781 25.288 11.55822.83722.301 11.438 25.91 10.91 10.

377 26.495 11.920 21.591 20.607
:1.701 27.833 10.644 9.91722.0659.36522.722 10.45521.34220.079 10.084 24.144 9.716
8.79823.314 10.077 20.56
18.172 10.204 26.325 9.485

8.2
A



Questions about the colu~'s and the lines to plot,
which kind of line 10 u,. -nd which color

, ,A

" ,xt1IN
, ,xt1AX
, ,YNIN
, ,YMAX

the X variable: ',LINPAR(I,I)
the Y var i able : ',L1NPAR<J ,2)
aIl the 1 ines of lhe table (Y/tO

X min
X max
Y min
y max

X max = "; xtiAX
y max = ";YMAX

'parameter table

of the f irst 1 ine to plot: ',L1NPAR<J ,3)
of 1 ines to be used : ',L1NPAR(1 ,4)
among these 6 types of 1 ine drawing
1 full 1 ine'
2 very short dashes (0.8 mm)'
3 short dashes (1.2 mm)'
4 medium dashes (1.6 mm)"
5 long dashes (2.1 mm)"
6 very long dashes (2.8 mm)'

Number
Number
Choose

For the graph

IF OATASET(J,LINPAR(I,I»)XMAX THa~ xt1AX=DATASET(J,LINPAR(I,I»
IF OATASET(J,LINPAR(I,2»<YNIN THEN YMIN=OATASET(J,LINPAR(I,2»

Questions for the graph

maximum and minimum values

Search for the X and Y minimum and maximum values

At~=LEFT$(AN$,I)

IF AN$O"Y' AND At~O"Y' At~D AN$O"N' At~D AN$O'n' TH~ 1180
IF AN$='Y' OR AN$='y' TH~ L1NPAR<J ,3)=1 : L1NPAR(I,4)=LN : GOTO 12

L1NPAR(NSET ,6)
1=1 TO NSET
PRINT PRINT "DATA SET'; 1
INPUT" Column number f'T
INPUT Col umn number . '_'f

INPUT" Do you want te, '''.

1120
1130 DIN
1140 FOR
1150
1160
1170
llBO
Nf
1190
1200
1210
40
1220 INPUT
1230 INPUT
1240 PRINT '
1250 PRItH
1260 PRINT '
1270 PRINT "
1280 PRINT '
1290 PRINT '
1300 PRINT '
1310 INPUT L1NPAR<J ,5)
1320 INPUT' ln which color (1 to 3) : ",L1NPAR(1 ,6)
1330 NEXT
1340 '
1350 '
1360
1370 '
1380 XNIN=DATASET(LINPAR(I,3),LINPAR(I,I» : XNAX=XMIN
1390 YNIN=DATASET(L1NPAR( 1,3) ,L1NPAR( 1,2» : YMAX=YNIN
1400 FOR 1=1 TO NSET
1410 FOR J=L1NPAR( 1,3) TO L1NPAR( J ,3)+L1NPAR( 1,4)-1
1420 IF DATASET<J,L1NPAR<J,Il)(xt1IN THa~ XMIN=DATASET<J,L1NPAR<J,I»

: GOTO 1440.
1430
1440

: GOTO 1460
1450 IF DATASET(J,LINPAR(I ,2»}YNAX THEN Y~~=OATASET(J,LINPAR(I,2»

1460 NEXT J
1470 NEXT
1480 '
1490
1500 '
1510 '
1520
1530 '
1540 PRINT
1550 PRINT 'X min = ';xt1IN;'
1560 PRINT 'y min = ';YMIN;'
1570 PRINT
1580 INPUT '
1590 INPUT '
1600 INPUT '
1610 INPUT '
1620 PRINT
1630 IF xt1AX<XNIN TH~ SWAP XNIN,XHAX
1640 IF YMAX<YMIN THal SWAP YMIN,YMAX
1650 '

PRINT

",FILNANE$

'data table

Data input from a file

ADOITIONAL QUESTIONS

540 PRINT : INPUT 'Name of your data file
550 OPEN "O',f1,FILNANE$
560 PRINT fl,LN,CN
570 FOR 1=1 TO LN
580 A$=""
590 FOR J=I TO CN
600 LENA=LEN(A$)
610 PLU$=STR$(OATASET(I,J»
620 LENP=LEN(PLUS)
630 IF LENA+La~p(125 THEN A$=A$+PLU$ GOTO 660
640 PRINT fl,A$
650 A$=PLU$
660 NEXT J
670 IF LEN(A$)()O THEN PRINT fl,A$
680 NEXT 1
690 CLOSE
700 GOTO 890
710
720
730 '
740
750 PRItH
760 PRINT "Name of the data fi les on the dehul t disk : "
770 FILES '*.DAT"
780 PRINT : INPUT 'Name of your data file: ',FILNANE$
790 opa~ 'I",El,FILNANÉ$
800 INPUT fl,LN,CN
810 DIM DATASET(LN,CN)
820 FOR 1=1 TO LN
830 FOR J=I TO CN
840 INPUT fi ,DATASET<J ,J)
850 NEXT J
860NEXT 1
870 CLOSE
BBO '
B90
900
910
920 PRINT
930 INPUT 'Title of the plot: ',TlH
940 INPUT 'Sublitle : ',SUBTIT$
950 PRINT
960 PRINT 'This table has ';LN;" lines and ';CN;' columns.'
970 PRINT
9BO INPUT 'Number of X-Y data sets to plot: ",NSET
990 INPUT 'Title of the X axis: ',XTIT$
1000 INPUT' and unit ',XUNIT$
lOlO INPUT 'Tille of the Y axis ",YTIT$
1020 INPUT ' and un i t ' ,YUNIT$
1030 PRINT : PRINT
1040 PRINT 'Vou will need 3 pens on the piotter, aIl black or in color :'
1050 PRINT ' Pen 1 is for the axes and the comments'
1060 PRINT • Pen 2 is for the t i t le'
1070 PRINT ' Pen 3 is for the subtitle'
10BO
1090 '
1100
1110 '



'choosing the pen

'mouing pen to X,Y

'mouing pen to X,Y
'printing the title
'moujng pen to X,Y
'printing the title

'mouing pen toX,Y
'wr i t i nglabe 1
'mouing pen to X,Y

'cha~acter width and height
'mouing pen to X,Y
'choosing the pen

'printing the subtitle

'character width and height

'rnouing pen to X,Y
'drawing tick mark

THEN2770
, 1Abe 1 prepara t ion

printing the subtitle

setting the new character type
••••• _ ~ _ •• "••• __ u •• _ •• _ •••• '"

drawing the axis and tick marks, and printing the labels

changing the color

Vertical axis

setting parameters

90in9 to the origin

2220 CHAINN$=TITf : LTIT=LS4(TITl)
2230 PEt.r1=O
2240 X=II-LTIT/2*SIZEH : Y=27 : GOSUB 4720
2250 GOSUB 4790
2260 X=X+.02 : GOSUB 4720
2270 GOSUB 4790
2280
2290 '
2300
2310 SIZEH=.25 : SIZEV=.2 : GOSU8 4840'
2320 X=4.5 : Y=24.5 : GOSUB 4720
2330 Pa4Nl="3" : GOSUB 4910
2340 CHAINt4l=SUBTITf
2350 GOSUB 4790
2360
2370
2380 '
2390 PENNl="I" : GOSU8 4910
2400
2410 '
2420 '
2430 '
2440
2450 '
2460 SIZEH=.2 : SIZEV=.2 : GOSUB 4840
2470 '
2480
2490
2500 NPUIS=YOEC
2510 IF NPUIS<)O THEN 2540
2520 NPUIS=-1
2530 '
2540 '
2550 '
2560 X=4.5 : Y=4+NCOM*.45 : GOSUB 4720
2570 '
2580 '
2590
2600 LENG~17.5-NCOM*.45
2610 STPT=(YMAX-YMIN)/YTICK/LENG
2620 NSTPT=(YMAX-YMINl/YTICK
2630 NSTP=YLA8L1YTlCK
2640 '
2650 '
2660 '
2670 FOR K=I TO NSTPT+l
2680 PENt1=1
2690 Y=4+NCOM*.45+(K-ll/STPT : GOSUB 4720
2700 X=4.5-.2 : GOSUB 4720
2710 IF K-l-ItIT«K-Il/NSTP+.OOOOll*NSTPOO
2720 NlJ18=YMIt4HK-ll*YTlCK : GOSU8 3410
2730 X=X-.2-(LEN(CHAINt4l»*SIZEH
2740 PE!'I'1=O
2750 GOSU8 4720
2760 GOSUB 4790
2770 X=4.5 : GOSUB 4720
2780 NEXT K
2790 '

", YOEC

• ,XOEC

'character width and height
'choosing the pen

tick marks euery ? units : ',YTICK
labels euery ? units : ",YLABL
number of decimal characters for the labels

Initial ization of the piotter

ORAWING PART

tick marks and labels

linn of comments

--~----------------_.--------

Ti tle

"COM1:9600,S,7,I,RS,CS65535,OS,CO" AS 2
'opening communication 1 ine with the pIotter (seriaI interface)

2080 PRINT !2,"IN R090 IP IW"; 'initialisation + rotation
2090 CENOl=CHR$(3) 'character marking end of label
2100 PRINT E2 ," DT" CEN()$;
2110 '
2120 '
2130 '
2140 '
2150 '
2160 '
2170 SIZEH=.3 : SIZEV=.35 : GOSUB 4840
2180 Pa4N$="2" : GOSUB 4910
2190 '
2200 '
2210 '

1660 '
1670
1680 INPUT "X axis: tick marks euery? unih : ",XTlCK
1690 INPUT" labels euery ? units : ",XLABL
1700 INPUT" number of decimal characters for the labels
1710 PRINT
1720 INPUT "Y axis
1730 INPUT "
1740 INPUT "
1750 '
1760 '
1770
1780 PRINT : PRltIT
1790 INPUT "Do you want to print sorne lines of comments (up to 10 ) (YIN)
ANf
1800 ANl=LEFTf(ANf,I)
IB10 IF ANfO"Y" AND ANfO'y" p~'~ ANfO"W AND ANlO"n" THEN 1790
1820 IF ANl="W OR ANf='n' THEtJ :'C'OM=O : GOTO 1930
1830 PRINT " Ist 1 ine : " : 1·;, .,r CIJ1t1l(1) : NCli'1=1
1840 PRINT " 2nd 1ine (i f no more 1 i ne press on 1y RETURN)"
1850 INPUT CQMHf(2l : IF CQMMl(2)=" THS4 1930 ELSE NC0M=2
lB60 PRINT " 3rd 1 ine (if no more l,ne press only RETURNl"
1870 INPUT COMNl(3) : IF COMNf(3)="' THEN 1930 ELSE NC0M=3
1880 FOR 1=4 TO 10
lB90 PRINT" ";1 ;"th 1 ine (if no more 1 ine press only RETURNl"
1900 INPUT CIJ1t1l(I) : IF COMMf(I)='" THEN 1930 ELSE NCOM=I
1910 NEXT 1
1920 '
1930 ' -----------------------------------------------------------------------
1940 '
1950 '

'1960 '
1970 '
1980 PRINT : PRINT
1990 INPUT "PLOTTER REAOY (YIN) : ",ANf
2000 ANl=LEFTl(At4l,I)
2010 IF ANf<)"Y" AND At4l<)"Y" AND ANl<)"N" AND ANl<)"n" THEN 1990
2020 IF AN$="N" OR ANl="n" THEN 1990
2030
2040 '
2050 '
2060
2070 OPEN



'writing unit of axis

1 ines drawing loop .

D.ata draw ing

Subroutine to print labels along the axis

;drawing the line segments

X=4. 5+(DATASET(L1NPAR(!,3) ,L1NPAR( 1,1) )-XHIN)/XSCAL
Y=4+NCOM* .45+(DATASET(L1NPAR( 1,3) ,L1NPAR( l ,2l'-YMIrV/YSCAL
BOSLIa 4720 'moving pen to.X,Y
PEN'~$=RIGHH(STRf(L1NPAR(I,6»,1) : GOSLIB 4910 'choosing pen
PENM=I
11=0 : L2=O

;going to the first point of the 1 ine

3380 GOSLIa 4720 : GOSLIa 4790
3390 GOTO 3600
3400
3410
3420
3430
3440 NPlIl=-NPlIIS-3
3450 NUMB=NUM8+10'NPUI
3460 IF NPlIlS=<O THEN CHAI~$=STRf(INT(NUMa» : IF NUMa)=O THEN CHAltftS:RIGH
H,CHAIrM,LEN(CHAINN$)-1) : GOTO 3580 ELSE GOTO 3580
3470 CHm=STRS(NUMa) : IF NlIMa)=O THEN CHN$=RIGHH(CHm,LEtHCHN$)-I)
3480 POINTPOS=INSTR(CHNf,".")
3490 CHAHHN$=STRS(INT(NUMa»+·."
3500 IF POINTPOS=O THEN CHAININ$=CHN$+"." : CHAINDEC$="· : GOTD 3540
3510 CHAINDEC$=MID$(CHm,POINTPOS+I)
3520 IF LEN(CHAINDEC$)(NPLIIS THEN 3540
3530 CHAINDEC$=LEFT$(CHAINDEC$,NPlIIS) : GOTO 3570
3540 FOR J2=1 TO NPLIIS-LEN(CHAINDECS)
3550 CHAINDEC$=CHAINDEC$+·O"
3560 NEXT J2
3570 CHAI~S=CHAININf+CHAINDECf

3580 RETLIRN
3590 '
3600 '
3610
3620 '
3630 XSCAL=(XHAX-l(J'1IrV/14 ..5
3640 YSCAL=(YMAX-YNIN)/(17.5-NCON*.45)
3650
3660
3670 '
3680 FOR 1=1 TO NSET
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810 FOR J=L1NPAR<J ,3)+1 TO L1NPAR<J ,3)+L1NPAR( 1,4)-1
3820 ON LINPAR(I,5) GOSLIa 3880,3970,3990,4010,4030,4050
3830 NEXT J
3840 PEN'1=O
3850 NEXT 1
3860 GOTO 4520
3870 '
3880 subroutine to draw full ;".es
3890 ' .. _ _ .

3900 X=4. 5+ (DATASET< J ,L1NPAR( 1,1) )-XMIN)/XSCAL
3910 Y=4+NCOM*.45+(DATASET(J,LINPAR(I,2»-YMIN)/YSCAL
3920 GOSLIa 4720 'moving pen to X,Y
3930 RETLIRN

'moving pen to X,Y

'character width and height

'moving pen to X,Y

X=4.5+LENG-LEN(CHAINN$)*SIZEH
'writing title of axis

X=4.5+la~G-(L~(XTITS)/2-LEN(CHAINN$)/2)*SIZE

printing the title and unit

Hor izon t a1 ax i s

drawing the end of the axis

pr int ing the t i t le and un i t

drawing the end of the axis

2800 '
2810 '
2820 PEt-t1=1
2830 Y=4+NCOM*.45+LENG : GOSLIa 4720
2840
2850 '
2860
2870 PENM=O
2880 CHAINNS=YTITf
2890 Y=4+NCOM*.45+La~G+I : X=4.5-LEN(CHAINNf)/2*SIZEH
2900 GOSLIa 4720 : GOSLIa 4790 'writing title of axis
2910 CHAINNS=YLlNlTf
2920 Y=4+NCOM*.45+LENG+.5 : X=4.5-LEN(CHAINN'5)/2*SIZEH
2930 GOSLIa 4720 : GOSua 4790 'writing unit of axis
2940
2950 '
2960 '
2970 '
2980 going to the origin of the axis
2990 ----.----.-.---------
3000 NPlIlS=XDEC
3010 IF NPlIIS()O THEN 3030
3020 NPlIlS=-1
3030 X=4.5 : Y=4+NCON*.45 : GOSLIa 4720
3040
3050 ' setting parameters
3060 ' - - - - -. - --
3070 LENG=14.5
3080 STPT=(~~-XMIN)/XTICK/LENG

3090 NSTPT=(XMAX-XMIN)/XTICK
31 00 NSTP=XLAaUXT1CK
3110
3120 drawing the. axis and tick marks, and printing the labels3130 .. - - _ - .. -... . - - - - - - - - .. -- --

3140 FOR K=I TO NSTPT+I
3150 PEt-t1=1
3160 X=4.5+(K-I)/STPT: GOSLIa 4720 'moving pen to X,Y
3170 Y=4+NCOM*.45-.2 : GOSLIa 4720 'drawing tick mark
3180 IF K-I-ltIT«K-I)/NSTP+.OOOOI)*NSTP()O THEN 3220
3190 Nl.t1B=XMIN+(K-1)*XTICK: GOSUB 3410 'label preparation
3200 Y=Y-.2-1.5*SIZEV : X=X-LEN,'·';;:\INNf)/2*SIZEH
3210 PENr1=O: GOSLIa 4720 : GOSU:, , ·90 'wr i t i ng 1abe 1
3220 Y=4+NCOM*.45 : X=4.5+(K-I), ~lpr : GOSlI8 4720 'moving pen to X,Y
3230 NEXT K
3240 '
3250 '
3260 '
3270 PEt-t1=1
3280 X=4.5+LENG : GOSLIa 4720
3290 '
3300 '
3310 '
3320 PEtfl=O
3330 CHAINNS=XTIH
3340 Y=4+NCOM*.45-.2-5.5*SIZEV
3350 GOSLIa 4720 : GOSLIa 4790
3360 CHAINNS=XUNITS
3370 Y=4+NCOM*.45-.2-7.5*SlZEV
H



L = length of a segment
L2 = left pieee of dash f~om p~eeeding segment, to be d~awn in

segment
K8 and K9 = 1engthof a dash al ong the X and V axes
L3 = length left to be d~awn afte~ the d~awing of L2 length
NDASH = numbe~ of dashes to be d~awn plus spaees between them

'ehoosing pen

'mouing pen to X,V
'w~iting the comment 1ine

-- -==-- --====
PLOTTER SUBROUTINES

END

Initial ization of eha~aete~ type and o~ientation

W~iting a st~ing of eha~aete~s

XX=(X-IHI01612.54 : VV=(Y-I)*F;! ,'2.54
IF PE~O THEN PRINT f2,'PU';XK;YY; ELSE PRINT f2 , 'PD';XX;YV;

RETURN

4510 '
4520 IF NC~~O THEN 4620
4530 PEt~~'='I' : GOSU84910
4540 X=4.5
4550 FOR 1=1 TO NCOM
4560 Y=4+NC~1~.45-2-1*.45

4570 CHAI~$=COMMt(I)

4580 GOSU8 4720
4590 GOSU8 4790
4600 NEXT 1
4610
4620
4630
4640
4650 END
4660 '
4670 ' ----------------------------------------------------------------------
4680
4690 '
4700
4710
4720 '
4730
4740
4750
4760
4770
4780
4790 '
4800 '
4810 '
4820 PRINT f2,'LB';CHAI~;CENDt

4830
4840 '
4850
4860
4870 SIZEHH=SIZEH~2/3

4880 PRINT f2,'SI';SIZEHH;SIZEV;
4890 RETURN
4900 '
4910
4920 '
4930 '
4940 PRINT f2,'SP';PENNt;
4950 RETURN

'mouing pen to X,V

'mouing pen to X,V

GOSU8 4080

GOSU8 4080

GOSU8 4080

GOSUB 4080

GOSU8 4080

Comment p~inting

3940
3950 '
3960 '
3970 LLEN=. 08
3980 RETURN
3990 LLEN=. 12
4000 RETURN
4010 LLEN=.16
4020 RETURN
4030 LLEN=.21
4040 RETURN
4050 LLEN=. 28
4060 RETURN
4070
4080 '
4090 '
4100 '
4110 '

4120
4130 '
4140
4150 '
4160 G5=L1NPAR( l, 1) : G6=L1NPAR( 1,2)
4170 L=SQR«(DATASET(J,G5)-OATASET(J-I,G5»/XSCAL)'2+«DATASET(J,G6)-DATASET(J
-1,G6»/VSCAL)'2)
4180 K8=(DATASET(J,G5)-DATASET(J-I,G5»/XSCALIL
4190 K9=(DATASET(J,G6)-DATASET(J-I,G6»/VSCALIL
4200 IF L2=O THEN 4320
4210 IF L)=L2 THEN 4270
4220 X=4.5+(OATASET(J,G5)-XMIN)/XSCAL
4230 V=4+NCOM*.45+(DATASET(J ,G6)-YMIN)/VSCAL
4240 GOSU8 4720
4250 L2=L2-L
4260 GOTO 4470
4270 X=4.5+(DATASET(J-I,G5)-XMIN)/XSCAL+L2*K8
4280 V=4+NCOM*.45+(DATASET(J-I,G6)-VMIN)/VSCAL+L2*K9
4290 GOSU8 4720 'mouing pen to X,V
4300 IF PENM=O THEN PE~I : GOTO 4320
4310 PE~O

4320 LJ=L-L2
4330 NDASH=INT(L3/LLEN+.00001)
4340 IF L3(LLEN THEN 4420
4350 FOR K=I TO NDASH
4360 X=4.5+(DATASET(J-I,G5)-XMIN)/XSCAL+L2*K8+K*LLS~~~A

4370 V=4+NCOM*.45+(DATASET(J-I,G6)-YMIN)/VSCAL+L2*K9+K*LLEN*K9
4380 GOSU8 4720 'mouing pen to X,V
4390 IF PE~O THEN PENM=I : GOlO 4410
4400 PENM=O
4410 NEXT K
4420 L2=LLEN-(L3~~OASH*LLEN)

4430 IF L2=O THEN 4470
4440 X=4.5+(DATASET(J,G5)-XMIN)/xSCAL
4450 V=4+NCOM*.45+(DATASET(J , G6)-YMIN)/ySCAL
4460 GOSU8 4720
4470 RETURN
4480 '
4490 '
4500 '



UNE DRAt.JING
X-Y PLOT

ln which color (1 to 3) :.!.

This prooram draws 1ines on an X-Y plot from data input directly
to thls program (and saved in a filel or from an old data file.

The data file can be created and must be correct.d usino a
text editor. The first 1 ine l'las the number of 1Ines, followed by
the number of columns. The subsequent 1 ines have the X and Y
coordonates : you may have several Y for one X value

The plot '"i 11 be drawn on a HP 7475A compatible pIotter in the
21*29.7 cm format.

DATA SET 2
Column number for the X variable : ~
Column number for the Y variable : ~
Do you want to use ail the lines of the table (YIN) : N
Number of the flrst_ llne to plot: .!.
Number of 1 ines to be used : ~
Choose among the se 6 types of line drawino

1 fuilline -
2 very short dashes (0.8 mm)
3 short dashes (1.2 mml
4 medium dashes (1.6 mm)
5 long dashes (2.1 mm!
6 very long dashes (2.8 mml

This table l'las 30 1 ines and 39 columns.

Name of your data file: tiATPLATE.DAT

Title of the plot: MIDDLE AMERICA TRENCH
Subtitle SPEED: COCOS-NORTH AMERICA & COCOS-CARJ8BE~~ COUPLES

Do YOu want to creat. a n.w data set (1) or to us. an old data fil. (2) l

Name of the data fil.s on th. default disk :
number for the X variable : ~
number for the Y variable: Jl
want to use aIl the 1 ines of the table (Y/N) :.!;!.
of the first 1 ine to plot:.l
of 1 ines to be used : ~
among these 6 types of 1 ine drawlng
1 fu 11 1 i ne
2 very short dashes (0.8 mm)
3 short dashes (1. 2 mm)

4 medIum dashes (1.6 mm)
5 long dashes (2.1 mm)
6 very long dashes (2.8 mm)

number· for the X variable :~

number for the Y variable : ~
want to use aIl the 1 ines of the table (Y/t4> :!:!.
of the first 1 ine to plot: 1
of 1 ines to b. used : ~
among the se 6 types of l,ne drawlng
1: full line
2 very short dashes (0.8 mm)
3 short duhes (1.2 mm)
4 medium dashes (1.6 mm)
5 long dashes (2.1 mm)
6 very long dashes (2.8 mm)

ln which color (1 to 3) : 1

ln which color (1 to 3) : 1-

SET 3
Column
Column
Do you
Number
Numbe.r
Ch Dose

ln which color (l to 3) : J.

DATA SET 5
Column number for th. X varlabl. :J.
Column numb.r for th. Y variable: JJl
{lo YOu want to use al' th. 1in.s of th. table (YIN) :!:!..

DATA

DATA SET 4
Column
Column
Do y~U
Number
Number
Choose

table (YIN) :.!;!.

:~

:J,
of th.
: 1-

: DISTANCE
m.
SPEED
CM/YR

MATPLATE. DAT

number for the X variable
number for the Y variable
want to use ail the 1 ines
of the f irst 1 ine to plot
of 1 i ne s to be used :.J.i.
among these 6 types of llne drawing
1 full 1 ine
2 very short duh.s (0.8 mm)
3 short dash.s (1.2 mm)
4 medium dashes (1.6 mm)
5 long dashes (2.1 mm)
6 v.ry long dash.s (2.8 mm)

DATA SET 1
Column
Column
Do yoU

Number
Number
Choose

MI DAMEPL. DAT

You Will need 3 pens on the pIotter, aIl black or in color
Pen 1 is for tne axes and the comments
Pen 2 IS for the title
Pen 3 is for the subtitle

Number of X-Y data sets to plot
Tltle of the X axis

and uni t
TitI. of the Y axis

and un i t

? 1



Number o~ the ~irst line to plot : ~
Number o~ 1 ines to be used : ~
Ch DOS' among th.s. 6 typ.s o~ 1 ine drawing

1 ~ull' in.
2 v.ry short dash.s <0.8 mm)
3 short dash.s (1.2 mm)
4 m.dium dashes (1.6 mm)
5 long dashn (2.1 mm)

6 very long dash.s (2.8 mm)

Choos. among th.s. 6 typ.s o~ 1in. drawing
1 ~ull 1 in.
2 v.ry short dash.s <0.8 """,
3 short dashes (1.2 mm)
4 m.dium dash.s (i.6 mm)
5 lono dash.s (2.1 mm)
6 ver; long dash.s (2.8 mm)

ln which color (1 to 3) : 1-
ln which color (1 to 3) : !.

SET 9
Column numb.r ~or th. X variabl. : ~
Column numb.r ~or th. Y variable : ~
[lo YOu want to use aIl the 1 in.s of the tabl. (YIN> :..!1
Numb.r of the first 1 ine to plot : ~
Numb.r of lin.s to b. us.d : !f
Choos. among tbes. 6 typ.s of lin. drawing

1 fu 11 1 in.
2 v.ry short dashes (0.8 mm)
3 short dashes (J.2 mm)
4 m.dium dash.s (1.6 mm)
5 long dashes (2.1 mm)
6 very long dashes (2.8 mm!

ln which color (J to 3) : .1.

[\ATA

tabl. <YIN) :..!i

: 3
:~
of the
: 13-

number for th. X variable
numb.r for th. Y variabl.
want touse ail the 1 ines
of th. first lin. to plot
of 1 i n•.s to b. us.d : 18
among th.s. 6 types o~-rina drawing
1 full 1 in.
2 very short dash.s (O •• mm)

3 short dash.s (1.2 mm)
4 medium dash.s (1.6 mm)
5 long dashes (2.1 mm)
6 very long dash.s (2.8 mm)

SET 6
Column
Column
Do YOU

Number
Number
Choost

DATA

?~
ln which color (J to 3) :1.

table (YIN) : J:!.

:J.
:~
of the
~

X max 2703
y mu = 10.977

o
4.284

ln which color (J to 3) : 1.
?~

X min
y min

DATA SET 10
Column number for th. X variabl.
Column numb.r for th. Y variabl.
Do you want to us. aIl th. 1 ines
Numb.r of th. first 1 in. to plot
Number of 1 ines to b~ us.d : J.!.
Choose among thes. 6 typ.s of lin. drawing

1 full 1in.
2 v.ry short dashes (0.8 mm)
3 short dash.s (1.2 mm)
4 medium dashes (1.6 mm)
5 long dàsh.s (2.1 mm)
6 v.ry long dash.s (2.8 mm)

tabl. (Y/N) : N-
:~

:.'1
of th.
:.1.1

numb.r ~or th. X variable
numb.r ~or th. Y variabl.
want to us. aIl th. 1in.s
of th. ~irst 1 in. to plot
of 1 ines to b. used : a
among th.s. 6 typ.s of line drawing
1 ~u Il Ifn.
2 very short dash.s (0.8 mm)
3 short dash.s (1.2 mm)
4 m.dium dash.s (1.6 mm)
5 long dash.s (2.1 mm)
6 v.ry long dash.s (2.8 mm)

ln which color (1 to 3) : J.

DATA SET 7
Column
Column
[lo YOU

Number
Number
Choost

For the graphDATA SET 9
Column numb.r ~or th. X variabl.
Column numb.r for th. Y variabl.
Do YOU want to us. aIl th. lin.s
Numb.r of th. first lin. to plot
Number of 1 ines to be used : ~

table (YIN)

X aXIs

X min: 0
X max: 2900
y min: L
y max : .!.l.

tick marks .v.ry ? units : ~
labels .v.ry ? units :~
numb.r of d.cimal charact.rs for th. labels :~

y ax is tick marks .v.ry ? units : ~
lab.ls .v.ry ? units : 2
nunber of decimal charaëters for th. labels : ~



Do YOU wa.nt to print sorne 1ines of comments (up to 10 ) (Y/N) ::!.
Ist 1ine

? FIRST GROUP : COCOS-NORTH AMERICA PLATES COUPLE
2nd 1ine (if no more line press only RETURN)

? SECOND GROUP : COCOS-CARI~BEAN PLATES COUPLE
3rd i ine (i f no mor-e 1ine press on 1yRETURN)

? FULL LINE : MEAN SPEED
4 th 1ine (if no more 1ine press only RETURN)

? SHORT ClASHES: CONFIDENCE 1NURVAL 70%
• 5 th 1i ne (if no more 1ine press on 1y RETURN)

? LONG ClASHES : CONF 1DENCE INTERVAL 95::
6 th line (if no more 1ine press only RETU~~)

?

PLOTTER READY (Y/N) : Y-

o

SPEED

SPEEO

CM/YR
12

10

B

6

2

MIDDLE AMERICA TRENCH

COCOS-NORTH AMERICA & COCOS-CARIBBEAN COUPLES

............

o 1500 1000 1500 2000 2500

DISTANCE
KM

FIRST GROUP: COCOS-NORTH AMERICA PLATES COIJ'LE
SECON:l GROUP: COCOS-CARIBBEAN PLATEs COUPLE
FULL LlNE: MEAN SPEEO
SHORT DASHES: CONFIDENCE INTERVAL 701
LONG DASHES _: CONFIDENCE INTERVAL 951



REPRESENTATION GRAPHIQUE
= =

DES RESULTATS SUR CARTES
=

9.1 - DESSIN DE POINTS SUR UNE CARTE EN PROJECTION DE MERCATOR

A - Exemple de fichier de données

B - Listing du programme 'MERCATOR'

C - Copie d'écran d'un exemple d'exécution du programme 'MERCATOR'

D - Exemple de sortie sur traceur réd~it2 de 55 %

9.2 - DESSIN DE VECTEURS SUR UNE CARTE EN PROJECTION DE MERCATOR

A - Exemple de fichier de données

B - Listing du programme 'MERVECTR.BA8'

C - Copie d'écran d'un exemple d'exécution du programme
., t'1ER~)ECTR . BAS'

D - Exemple de sortie sur traceur réduite de 71%



MERCATOR PROJECTION MAP AND PLOTTING OF POINTS'

PEN 1 FOR THE TITLE'
PEN 2 FOR THE SUBTITLE'
PEN 0 FOR THE FRAME. TICK MARKS.'

LABELS AND COMMENTS'

PROGRAM MERCATOR'

QUESTIONS

PLACE FOR THE DATA FILE

PRESENTATION

LOADING THE DATA FILE

El ~g =~~ ====.===ssc====.=.=.==...===s.==~==s=s===========================
30 REM
40 REM
50 REM JACQUELINE ROUMP, OCT. 1984
SO REM =================================================================
70 REM
80 REM
90 REM
100 INIT
110 PAGE
leu SET DEGREES
130 CHARS IZE 4
140 PRINT '
150 PRINT
ISO PRINT
170 CHARSIZE 3
180 PRINT 'PROGRAM TO PLOT POINTS ON A MERCATOR PRO~ECTION MAP (VGS72'
190 PRINT 'ELLISOIDI USING UP TO 9 SYMBOLS ANO 3 COLORS. THE POINTS MAY'
200 PRINT 'BE LABELLED BUT ONLY VITH NUMBERS.'
210 PRINT
220 PRINT 'THE DATA TABLE HAS BEEN CAEATEO IN ANOTHER FILE ANO NAMEO A.'
230 PRINT 'THIS DATA FILE MUST HAVE AT LEAST 2 COLUMNS , TVO FOR THE'
240 PRINT 'LATITUDE AND LONGITUDE OF THE POINTS. A THIRO ONE MAY'
250 PRINT 'CONTA IN A NUMBER VHICH MAY BE PRINTED ON THE MAP.'
260 PRINT' THIS FILE MUST ALSO HAVE TVO VARIABLES. AO AND. Al VHICH'
270 PRINT 'CONTAIN THE NUMBER OF LINES OF THE TABLE IAO) AND ITS HUMBER'
280 PRINT 'OF COLUMNS (AI). THE FILE MUST ALSO HAVE TVO LINES WHICH'
290·PRINT 'ARE' OIM A(AO.AI). AND READ A•. THE FIRST LINE CAN 8E PLACED'
300 PRINT 'ANYWHERE WITHIN THE FILE BUT BEFORE THE L1NE READ. THIS LAST'
310 PRINT 'LINE MUST BE PLACED AFTER THE DATA LINES.'
320 PRINT' THE SCALE OF THE MAP IS IN INCHES PER DEGREE AT THE'
330 PRINT 'EQUATOR. THE LATITUDES AND LONGITUDES ARE IN DECIMAL DEGREES'
340 PRINT
350 PRINT' iHE PROGAAM USE 3 PENS •
3S0 PRINT '
370 PRINT '
3BO PRINT '
390 PRINT
400 PRINT ~VHAT IS THE NUMBER OF YOUR DATA FILE (IF LOADED TYPE 0) ? ,',
410 INPUT W
420 IF W=O THEN 520
430 PRINT 'IS THE TAPE READY (YIN) ? "
440 INPUT RS
450 RS=SEG(RS.l.l)
460 IF RS<>'Y" THEN 430
470 REM
480 REM
490 REM
500 FIND W
510 APPEND SSO
520 REM ---------------------------------------------------------------
530 REM
540 REM
550 REM
560 REM

570 REM --------------------------------------------------------~------
5BO REM
590 REM
600 REM

9. 1
A 10 REM ===============================-================================

20 REM
30 REM DATA CIRCLES'
40 REM
50 REM JACQUELINE ROUMP, OCT. 1984
SO REM ================================================================
70 REM
80 REM POSITION OF POINTS ALONG THE MIDDLE AMERICA TRENCH AND OF
90 REM CENTER OF THE CIRCLES COMPUTED BY THE PROGRAMS o ISSMCRC, AND
100 REM o1RSMCRC,
110 REM AO • NUMBER OF POINTS
120 REM Al • NUMBER OF COLUMNS (LAT & LONG)
130 AO=SS
140 A1=2
ISO DIM A(AO.A1)
ISO REM
170 REM POSITIONS OF POINT ALONG THE TRENCH FOR DIRECTION CIRCLES
180 REM
190 DATA IB.4S.-104.S7,18.07.-104.17.17.S2.-103.33,17.17._102.33
200 DATA IS.83.-101.S.1S.S.-100.S7
210 DATA IS.97.-99.17.1S.S2.-98.17.1S.38.-97.S.1S.3._9S.S
220 DATA 14.77.-9S.14.33.-94.42.14.-93.S7.13.67.-93.13.1._91.92
230 DATA 12.6S.-9O.83,12.3.-90.11.98.-89.17.11.SS.-88.42
240 DATA 10.4.-B6.83.9.38.-85.92.8.9S.-85.8.S.-84.17
250 DATA 7.07.-82.22.6.78.-81.42.6.7S.-80.75.S.82.-80.28
260 REM
270 REM POSITIONS OF SUPPLEMENTARY POINTS FOR DISTANCE CIRCLES
280 REM
290 DATA 18.67.-104.97.18.21.-104.45.17.83.-103.75.17.37._102.83
300 DATA IS.94.-101.83.1S.S7.-101.17.1S.33.-100.17.1S.17._99.S7
310 DATA IS.0S.-99.3S.15.7S.-98.S7,IS.47.-97.7S.1S.32._97.27,IS.22.-95.B
320 DATA 14.97.-95.28.14.S7.-94.83.14.18.-94.13.7S.-93.32,13.47.-92.65
330 DATA 12.8.-91.22.12.S.-90.S3.12.17,-89.S8.11.78._88.SS.11.S3.-88.17
340 DATA 10.83.-87.22.9.83.-86.33.9.1S.-85.S,8.S7.-84.48.8.37._83.85
350 DATA 7.28.-82.5
360 REM
370 REM POSITIONS OF CIRCLE CENTEAS
380 REM
390 DATA 30.34.-95.11.22.29.-95.84.38.58.-76.22.14.24._82.01.9.23.-80.54
400 DATA 31.S1.-94.45.25.08.-94.98.38.04.-7S.1S.1S.82._80.3.10.32.-80.74
410 REM
420 READ A



610 AEM
620 ~AINT" TITLE OF THE ~LOT 7 ",
630 IN~UT TS
640 ~AINT "SUBTITLE 7 ",
650 IN~UT SS
660 ~AINT

670 ~AINT "THE TABLE HAS ",AO," LINES ANO ·,Al,· COLUMNS."
6BO ~AINT "HOW MANY DATA SETS DO YOU WANT TO ~LOT 7 ",
690 IN~UT N
700 ~AINT "DO YOU WANT TO ~AINT A NUMEAICAL LABEL NEAA THE ~OINT"

711 ~AINT "(YIN) 7 ",
720 [N~UT CS
~30 IF CS="Y" THEN 760
740 OIM BCN.6)
750 GO TO 770
760 OIM BCN.7)
770 AEM
7BO AEM 'CUESTIONS ABOUT THE COLUMNS AND LINES TO ~LOT.

790 AEM WHICH SYMBOL AND WHICH COLOA TO USE
800 AEM ----------------------------------------------
810 ~AINT

820 FOA 1=1 TO N
830 CHAASIZE 3
840 ~AINT "OATA SET ",1
850 CHAASIZE 2
860 ~AINT" COLUMN NUMBEA FOA LATITUOE 7 ",
870 [N~UT B(I.l)
8BO ~AINT" COLUMN NUMBEA FOA LONGITUOE 7 .,
890 [N~UT B(I.2)
900 IF CS<>"Y" THEN 930
910 ~AINT" COLUMN NUMBEA FOA THE NUMBEA 7 ",
920 IN~UT BCI.7)
930 ~AINT" 00 VOU WANT TO USE ALL THE LINES OF THE TABLE CY/N) 7 ",
940 [N~UT AS
950 AS=SEGCAS.l.l)
960 IF AS<>"Y" THEN 1000
9708CI.3)=1
980 BCI.4)=AO
990 GO TO 1040
1000 ~AINT "NUMBEA OF THE FIAST LINE TO BE ~LOTTEO 7 ",
1010 IN~UT BCI.3)
1020 ~AINT "NUMBEA OF LINES TO ~LOT 7 .,
1030 INPUT B(I.4)
1040 PAl "CHOOSE AMONG THESE TY~ES OF SYMBOL FOA THE ~OINTS LOCATION ,.
1050 ~AINT "1 , ., 2'''' 3. 1/, 4, S,s' ."
1060 PAINT "6 , 0, 7. S, 8' X, 9. Z"
1070 IN~UT B(I.5)
10BO ~AINT ·IN WHICH COLOA (0 TO 2) 7 .,
1090 IN~UT B( 1.6) •
1100 IF B(I.6)<0 OA B(I.6»2 THEN 1080
1110 ~AINT

1120 NEXT 1
1130 AEM
1140 REM SEAACH FOA saN LAT AND Wa E LONG LIMITS AND
1150 AEt1 THE MIN AND MAX SPEED IN THE DATA TABL.E

1160 AEM ----------------------------------------------
1170 DIM X(71.YI71
1180 Xll)=AIB(I.31.B(I.I»
1190 X121.XI II
1200 Ylll.AlBI 1.31.Bll.211

1210 Y(2)=YC 1)
1220 FOA 1=1 TO N
1230 FOA J=BII.3) TO BII.3).BC [.4)-1
1240 XC 1)=XC Il MIN AC J.BI 1.1»)
1250 X(2)=XC2) MAX ACJ.B(I.I»)
1260 YC 1)=Y( 1) MIN AC J.B( 1.2»
1270 Y(2)=YC2) MAX A(J.B( [.2»)
12BO NEXT J
1290 NEXT 1
1300 IF Y(2)-Y(I)<=IBO THEN 1340
13~0 YC 3 )=YC 1)
12120 YC 1)=Y( 2)
1330 Y(2)=YC3)
1340 AEM
1350 AEM CUESTIONS FOA THE GAA~H

1360 AEM -----------------------
1370 ~AINT ·LAT S = ·,XCl),· LAT N = ·,X(2)
13BO ~AINT ·LONG W=·,YCl),· LONG E = ·,Y(2)
1390 ~AINT

1400 AEM
1410 AEM LIMITS
1420 AEM
1430 ~AINT ·FOA THE GAA~H • LAT S 7 LAT N 7 LONG W7 LONG E 7 .,
1440 IN~UT X(3).X(4).YI3).Y(4)
1450 IF X(3)<XC4) THEN 1500
1460 XO=X(4)
1470 X(4)=XC3)
14BO X(3)=XO
1490 AEM
1500 AEM SCALE
1510 AEM
1520 ~AINT ·WHAT SCALE (IN INCHES ~EA DEGAEE) FOA THE MA~ 7 .,
1530 [N~UT S
1540 Y9=Y(4)-YC3)
1550 IF Y9>0 THEN 1570
1560 Y9=360.Y9
1570 [F S,.Y9<=34 THEN 1620
15BO ~AINT ·MA~ TOO LONG 1 ·,S,.Y9'· INCHES INSTEAO OF 34 INCHES"
1590 ~AINT ·CHANGE THE SCALE OR AEDUCE THE LONGITUOE"
1600 ~AINT ··INTEAVAL·
1610 GO TO 1370
1620 IF Y(4»Y(3) THEN 1660
1630 L9=1
1'640 YC 4 )=Y( 4 ).360
1650 GO TO 1670
1660 L9=0
1670 ~RINT

16BO AEM
1690 REM GRID LINES
1700 AEM
1710 ~~INT "DO VOU WANT GAID LlNES IY/NI 7 .,
1720 IN~UT N$
1730 NS=SEG(NS.l.1)
1740 IF NS<>"Y· THEN 1800
1750 ~RINT "INTERVAL IN DECIMAL DEGREES ALONG LAT 7 ALONG LONG 7 .,
1760 I~UT X(S).Y(51
1770 REM
1780 REM TIOK MARKS
1790 REM
1800 PRINT "00 VOU WANT TICK MARKS CY/NI 7 ",



1810 INPUT M$
1820 MS=SEG(M$.I.I)
1830 IF M$<>'Y' THEN 1890
1840 PRINT 'INTERVAL IN OECIMAL OEGREES ALONG LAT? ALONG LONG? "
1850 INPUT X(61.Y(6l
1860 REM
1870 REM LABELS
1880 REM
1890 PRINT '00 VOU WANT LABELS (Y/NI ? "
1900 INPUT L$
19tJ L$=SEGlL$.I.ll
1920 IF L$<>'Y' THEN 1950
1930 PRINT 'INTERVAL IN DECIMAL DEGREES ALONG LAT. ALONG LONG? "
1940 INPUT X(71.Yl7)
1950 PRINT
1960 REM
1970 REM LINES OF COMMENTS
1980 REM
1990 PRINT 'DO VOU WANT TD PRINT LINES OF COMMENT lUP TO 81 lY/Nl ? "
2000 INPUT R$
2010 R$=SEG(R$.I.I)
2020 IF RS='Y' THEN 2050
2030 0=0
2040 GO TC 2370
2050 PRINT ' IST LINE , '
2060 INPUT A$
2070 0=1
2080 PRINT ' 2ND LINE lIF NONE PRESS THE SPACE BAR AND RETURN) "
2090 INPUT B$
2100 KS=' ,
2110 IF B$=K$ THEN 2370
2120 0=2
2130 PRINT ' 3RD LINE lIF NONE PRESS THE SPACE BAR AND RETURN) "
2140 INPUT C$
2150 IF C$=K$ THEN 2370
2160 0=3
2170 PRINT ' 4TH LINE lIF NONE PRESS THE SPACE BAR AND RETURN) "
21BO INPUT 0$
2190 IF D$=K$ THEN 2370
2200 0.,4
2210 PRINT ' ·STH LINE lIF NONE PRESS THE SPACE BAR AND RETURNI "
2220 INPUT E$
2230 IF E$=KS THEN 2370
2240 0=5
2250 PRINT' 6TH LINE lIF NONE PRESS THE SPACE BAR AND RETURN) "
2260 INPUT F$
2270 IF FS=K$ THEN 2370
22BO 0=6
2290 PRINT ' 7TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) "
2300 INPUT GS
2310 IF G$=K$ THEN 2370
2320 0=7
2330 PRINT' BTH & LAST LINE (IF NONE PRESS THE SPACE BAR. RETURN)"
2340 INPUT H$
2350 IF HS.,KS THEN 2370
2360 0.,8
2370 PRINT

2380 RE" ---------------------------------------------------------------
2390 RE/'I
2.ao RE" COtPUTATION PART

2410 REM ================
2420 REM
2430 REM WGS72 EXCENTRICITY AND DEFINITION OF FUNCTION TO DETERMINE
2440 REM Y POSITION OF LATITUDES
2450 REM ----------------------------------------------------------
2460 AO=SQRlO.006669431781
2470 DEF FNBlX)=AO.SINlXI
2480 DEF FNA(X)=LDG(TAN(4S+X/2)I-AO/2.LOGl(I+FNB(Xl)/(I-FNBiXl)1
2490 REM
2500 REM FRAME LIMITS IN CM FOR THE PLOT

2~10 REM -------------------------------
2~20 DIM XOl2.2)

.2530 FOR 1=1 TO 2
2540 XO(2.1)=0
2550 XOlI.I)=(FNAlX(4»-FNAlXl3)1).180/PI.S.2.S4
2560 XOlI.2)=0
2570 XOl2.21=Y9.S.2.S4
2SBO NEXT 1
2590 REM
2600 REM TABLE OF THE X & Y POSITIONS ON THE PLOT FOR THE GRID LINES
2610 REM -----------------------------------------------------------
2620 IF N$<>'Y' THEN 2760
2630 XS=INTl(Xl4)-Xl3»/XlSl+I.OE-41+1
2640 VO=X(4)-lXl4)/XlS)-INTlXl41/X(S)+I.OE-411.X(SI
2650 DIM XI< XS)
2660 FOR 1=1 TO XS
2670 XI(I)=lFNA(X(4»-FNA(VO-lI-II.X(S)I).IBO/PI.S.2.S4
2680 NEXT [
2690 YS=INTl(Yl4l-Y(3»/Y(S)+I.OE-4l+1
2700 YO=Y(3)+(Y(3l/Y(S)-INT(Yl3)/Y(SI+I.OE-4)I.Y(SI
2710 DIM YI<YSl
2720 FOR 1=1 TO YS
2730 YI(I)=lYO+(I-I).YlS)-Yl3)I.S.2.S4
2740 NEXT 1
2750 REM
2760 REM TAaLE OF THE X & Y POSITIONS ON THE PLOT FOR THE TICK MARKS
2770 REM -----------------------------------------------------------
2780 IF M$<>'Y' THEN 2920
2790 X6=INTl(X(4)-X(3l)/Xl6l+I.OE-41+1
2BOO VO=X(4)-(Xl41/XI6l-INT(X(41/X(6)+I.OE-4».Xl6)
2810 D[M X2lX6)
2820 FOR 1=1 TO X6
2830 X2lI)=(FNA(X(4)I-FNAlVO-lI-II.X(6»I.IBO/PI.S.2.S4·
2840 NEXT 1
2850 Y6=INT< <Y( 4 )-Yl 3) l/Y( 6 )+1.0E-4 )+1
2860 YO=Yl 3 )+<Y( 3 )/Yl6 )-INT< V( 3 l/Vl 6 )+1.0E-4 1).Vl 6 1 .
287.0 DIM V2(V61
2880 FOR 1=1· TO Y6
2B9O V2( 11=1 VO+( I-Ll.VI 6 )-Yl 3) ).5.2.54
2900 NEXT 1 .
2910 REM
2920 RE" TABLE OF THE.X &V POSITIONS ON THE PLOT FOR THE LABELS2930 REM M _

2940 IF L$<>'V' THEN 3120
2950 X7=INT< IXI41-X(31 I/X(7)+I.OE-4)+1
2960 VO.X(4)-(X(4)/XI7)-INTIXI41/XI7)+1.0E-4).XI71
2970 DIM X31X7.21
29BO FOR 1=1 TD X7
~ X3II.II.IFNAIXI.II-FNAIVQ-II~I).XI71)1.180IPI.S.2.54
3000 X3II,21.VQ-II-II.X(7)



3010 NEXT 1
3020 Y7=INTI(Y(4l-YI311/Y(7l.I.OE-4l.1
3030 YO=Y(3l.IYC31/YC7)-INTCYC3l/Y(7l.I.OE-4ll.Y(7l
3040 DIM Y3CY7.21
305D FOR 1=1 TD Y7
3060 Y3(I.ll=CYO.(I-ll.Y(7)-YC3ll.S.2.54
3070 Y3(I.21=YO.( I-ll.YC7l
3080 IF Y3CI.2l<=180 THEN 3100
3090 Y3(I.21=Y3II.21-360
3100 NEXT 1
31iO REM ---------------------------------------------------------------
3420 REM
3130 REM DRAI/ING PART
3140 REM ============
3150 REM
3160 PRINT 'PUT THE PEN AT THE RIGHT END OF THE PLOTTER'
3170 PRINT 'PLOTTER READY (Y.N) ? "
3180 INPUT RS
3190 RS=SEGCRS.I.II
3200 IF RS<>'Y' THEN 3170
3210 REM
3220 REM INITIALIZATION OF THE PLOTTER
3230 REM -----------------------------
3240 GOSU8 6220
3250 REM
3260 REM TITLE AND SU8TITLE
3270 REM ------------------
3280 REM SETTING CHARACTER TYPE. ORIENTATION AND COLOR
3290 REM
3300 Z4=0.35
3310 Z5=0.4
3320 Z9=90
3330 GOSU8 6260
3340 Z6=1
3350 GOSU8 6270
3360 REM
3370 REM PRINTING THE TITLE TI/ICE
3380 REM
3390 ZS=TS
3400 Z3=LEN(lS)
3410 Z2=0
3420 ZO=O
3430 ZI=O
3440 GOSU8 6230
3450 GOSU8 6250
3460 ZO=ZO.O.02
3470 GOSUB 6230
3480 GOSU8 625.0
3490 REM
3500 REM PRINTING THE SU8TITLE
3510 REM
3520 Z4=O.3
3530 Z5=0.3
3540 GOSU8 6260
3550 ZO'02
3560 ZI=O
3570 GOSU8 6230
3580 Z6=2
3590 GOsue 6270
3600 ZS=SS

3610 Z3'OLENlZSl
3620 GOSU8 6250
3630 REM
3640 REM CHANGING THE COLOR
3650 REM
3660 Z6=0
3670 GOSU8 6270
3680 REM
3690 REM CHANGING THE ORIGIN
3700 REM
3710 ZO'04.5
3720 ZI'OO
3730 GOSU8 6230
3740 ZO=O
3750 ZI=O
3760 GOSU8 6240
3770 REM
3780 REM DRAI/ING THE FRAME
3790 REM ------------ _
3800 ZO'OXOCI.II
3810 Z2'OI
3820 GOSU8 6230
3830 ZI'OXOC2.2l
3840 GOSU8 6230
3850 ZO=O
3860 GOSU8 6230
3870 ZI'OO
3880 GOSU8 6230
3890 Z2=0
3900 REM
3910 REM DRAI/ING THE GRID LINES
3920 REM ----------------------
3930 IF NS<>'Y' THEN 4180
3940 ZO=O
3950 ZI=O
3960 GOSU8 6230
3970 FOR 1=1 TO X5
3980 IF XI(I)<=O OR XI(Il'O>XO(I.ll THEN 4060
3990 ZO=XI( 1)
4000 n'Oo'
4010 GOSU8 6230
4020 ZI=XO(2,2l
4030 Z2=1
4040 GOSU8 6230
4050 Z2=0
4060 NEXT 1
4070 FOR 1=1 TO Y5
4080 IF YlIIl<=O OR Yl(Il'O>XOC2,2l THEN 4160
4090 ZO'OO
4100 Zl=YI( 1)'
4110 GCSU8 6230
4120 ZO=XO( 1.1l
4130 Z2=1
4140 GOSU8 6230
4150 Z2=0
4160 NEXT
4170 REM
4180 REM DRAI/ING THE TIeK MARKS

4190 ReM ----------------------
4200 IF MS<>'Y' THEN 4650



4210 ZO=O
. 4220 ZI=O

4230 GOSUB 6230
4240 FOR 1=1 TO X6
4250 IF X2(1)<0 OR X2(1»XO(I.I) THEN 4330
4260 ZO=X2(1)
4270 ZI=O
4280 GOSUB 6230
4290 ZI=ZI-0.3
4300 Z2=1
43'0 GOSUB 6230
4320 Z2=0
4330 NEXT 1
4340 FOR 1=1 TO Y6
4350 IF Y2(1)<0 OR Y2(1»XO(2.2) THEN 4430
4360 ZO=XOll.l)
4370 ZI=Y2(I)
4380 GOSUB 6230
4390 ZO=ZO+O.3
4400 Z2=1
4410 GOSUB 6230
4420 Z2=0
4430 NEXT 1
4440 FOR 1=1 TO Y6
4450 IF Y21I)<0 OR Y2(I»XOI2.2) THEN 4530
4460 ZO=O
4470 ZI=Y21I)
4480 GOSUB 6230
4490 ZO=ZO-0.3
4500 Z2=1
4510 GOSUB 6230
4520 Z2=0
4530 NEXT 1
4540 FOR 1=1 TO X6
4550 IF X21I)<0 OR X21I»XOll.l) THEN4630
4560 ZO=X21I)
4570 ZI=XOI2.2)
4580 GOSUB 6230
4590 ZI=ZI+0.3
4600 Z2=1
4610 GOSUB 6230
4620 Z2=0
4630 NEXT
4640 REM
4650 REM PAINTING THE GRID ~AlELS

4660 REM ------------------~-~---
4670 IF ~S<>wYw THEN 5070
46BO FOR 1=1 TO X7
4690 IF X3( 1.11<0 OR X3( 1.1 »XO( 1.1) THEN 4760
4700 ZS=STRlX3(I.2»
4710Z3=~ENlZS)

4720 ZO=X311,1)
4730 ZI=-0.5-(Z3+1).Z4
4740 GOSUB 6230
4750 GOSUB 6250
4760 NEXT 1
4770 FOR 1=1 TO Y7
4780 IF Y31I.ll<0 OR Y311.1»XO(2.2) THEN 4850
4790 ZO=XOI 1.1 1+0.8+Z5
4800 ZI=Y3(I.II-lZ3-ll/~Z4

4810 GOSUB 6230
4B20 ZS=STRlY3(I.2»
4830 Z3=~ENIZSl

4840 GOSUB 6250
4850 NEXT 1
4860 FOR 1=1 TO Y7
4870 IF Y3( 1.1)<0 OR Y3( 1.1»XO(2.2) THEN 4940
4880 ZS=STRlY3(I.2»
4890 Z3=~ENlZS)

4900 ZO=-0.8
4910 Zl=Y3(I.I)-IZ3-11/2.Z4
4.9~0 GOSUB 6230
4930 GOSUB 6250
4940 NEXT 1
4950 FOR 1=1 TO X7
4960 IF X31I.I)<O OR X3<I.I»XOll.l) THEN 5050
4970 ZS=STRIX3(I.2»
4980 Z3=~ENIZSl

4990 ZO=X3(I.I)
5000 ZI=XOI2.2)+0.5
5010 GOSUB 6230
5020 ZS=STRlX3(I.2»
5030 Z3=~ENlZS)

5040 GDSUB 6250
5050 NEXT 1
5060 REM
5070 REM COMPUTATION OF THE POSITION OF EACH DATA POINT AND P~OT

5080 REM -------------------------------------------------------
5090 Z4=0.2
5100 Z5=O.2
511 0 GOSUB 6260
5120 DIM C(I.5)
5130 FOR 1=1 TO N
5140 FOR J=BlI.31 TO B(I.3)+B(I.4)-1
5150 Cl 1.1 )=1 FNA( X( 4) )-FNA( AU.B( I.r 1) ) ).180/PhS.2.54
5160 IF ~9=0 OR A(J.B(I.2»=>0 THEN 5180
5170 AlJ.Bl 1.2) )=360+A(J.B( 1•.2))
5180 Cl 1.2 )=1 A( J.B( 1.2) )-Yl 3 1I.S..2.54
5190 C( 1.3 )=B( 1.5)
5200 C( 1.4 >'=Bl 1.6)
5210 IF QS<>wyw THEN 5230
5220 C(I.51=AlJ.B(I.7»
5230 IF Cll.I)<O OR C(I.I»XO(I.11 THEN 5400
5240 IF C(I.2)<0 OR C(1.21>XO(2.21 THEN 5400
5250 ZO=C(I.I)
5260 Zl=C(I.2)
5270 GOSUB 6230
5280 Z6=C(I.4)
5290 GOSUB 6270
5300 GOSU~ C(1.3) OF 5460.5490.5520.5550.5580.5610.5640.5670.5700
5310 ZI=ZI-O.l
5320 Z3=~N( ZS)
5330 GOSUB 6230
5340 GOSUB 6250
5350 IF QS<>wyw THEN 5400
5360 ZS=STRlC(1.5»
5370 ZS=' 'iZS
5380 Z3=~ENlZS)

5390 GOSUB 6250
5400 NEXT J



OISPLAYING THE PLOT

5410 NEXT 1
5420 GO TO 5730
5430 REI1
5440 REI1 POINT SYI1BOLS
5450 REI1 -------------
5460 ZI='+'
5470 ZO=ZO+O.OB
5480 RETURN
5490 ZI='.'
5500 ZO=ZO+0.08
5'10 RETURN
5520 ZI:''''
5530 ZO=ZO+O.1
5540 RETURN
5550 ZS='S'
5560 ZO=ZO+O.1
5570 RETURN
5580 ZSoi'.'
5590 ZO=ZO+0.04
5600 RETURN
5610 ZI='O'
5620 ZO=ZO+O.1
5630 RETURN
5640 ZI='S'
5650 ZO=ZO+O.1
5660 RETURN
5670 ZI='X'
5680 ZO=ZO+O.1
5690 RETURN
5700 Z$='Z'
5710 ZO=ZO+O.1
5720 RETURN
5730 REM
5740 REI1 PAINTING OF THE COI1I1ENTS
5750 REM ------------------------
5760 ZO=XO(I.I)+1.5
5770Z1=O
5780 GOSUS 6230
5790 IF 0=0 THEN 6130
5800 Z6=O
5810 GOSUS 6270
5820 Z4=0.3
5830 Z5-0.3
5840 Gosua 62S0
5850 ZO=O
5860 ZI=O
5870 Gosua 6240
5880 FOR 1=1 TO 0
5890 GOSUB 1 OF 5960.5980.6000.6020.6040.6060.6080.6100
5900 ZO=ZO+O.5
5910 GOSUS 6230
5920 Z3=LENI Z$ )
5930 GOSUB 6250
5940 NEXT 1
5950 GO TO 6130
5960 Z$=A$
5970 RETURN
5980 Z$=8$
5990 RETURN
6000 ZSSCS

6010 RETURN
6020 Z$=OI
6030 RETURN
6040 Z$=E$
6050 RETURN
6060 ZI=FI
6070 RETURN
6080 ZI=G$
6090 RETURN
6100 Z$=H$
6aO RETURN
6120 REI1

-6130 REI1
6140 REI1
6150 ZO=ZO+1
6160 GOSU8 6230
6170 ENO
6180 REI1 ----------------- _

6190 REI1
6200 REI1 8ENSON PLOTTER SU8ROUTINES
6210 REI1 ==========================
6220 GO TO 6300
6230 GO TO 6540
6240 GO T06830
6250 GO TO 6890
6260 GO TO·6990
6270 GO TO 7130
6280 GO TO 7220
6290 REI1
6300 REI1 INITIALIZATION OF THE 8ENSON 1332 PLOTTER
6310 REI1 ------------------------------- _
6320 0111 Z(25).ZI(80)
6330 ON SRC THEN 6520
6340 PRINT 'BENSON AOORESS 7 "
6350 INPUT Z(25)
6360 PRINT OZ(25) ,'76 ",
6370 Z$=CHR(34)
6380 PRINT OZ(25loZI,"$:et·( )u.-./0123456789 ,,<=>7',
6390 PRINT OZ(25),'OABCOEFGHIJKLI1NOPCRSTUVWXYZC\J!.',
6400 PRINT 'OZ(25), USING 'AIL',' ,
6410 PRINT OZ(25),'76
6420 PRINT OZI 25) "
6430 PRINT OZ(25), USING 'AIL',' ,
6440 Z(I)=O
6450 Z(2)=0
S460 Z(3)=200
6470 Z(5)=60
6480 Zl 6 )=0
6490 Z(13)=0
6500 Z(20)=Z(3)
6510 Z(21)=Z(3)
6520 RETURN
6530 REI1
6540 REI1 110VING THE PEN
6550 REI1 --------------
6560 Z(7)=INTIZO.ZI20»
6570 Z(8)=INTlZl.Z(21»
6580 Z(9)=ZI7)-Z(I)
6590 Z(10)=Z(8)-Z(2)
6600 Z( ll=Z( 7)



6610 Z(2)=ZI81
6620 Z(7)=A8SIZCSll
6630 ZC81=A8SIZI1011
6640 IF ZC71>16383 THEN 6730
6650 IF Z(81)16383 THEN 6730
6660 Z(7)=0
6670 Z( 11l=Z( S l
6680 ZCI21=Z(101
66S0 PRINT OZI25l.'PL ',Z(lll,Z(121,Z2,
6700 PRINT OZ125l. USING 'AIL'.' ,
67JO IF Z(7»1 THEN 6620
6720 RETURN
6730 ZI71=INT(CZC7)+16383)/163841
6740 ZI81=INTCCZ(8)+163831/16384l
6750 IF Z171>Z181 THEN 6770
6760 Z171=Z181
6770 ZCl11=INTIZISI/ZC7ll
6780 ZCI21=INTIZII0I/Z(7»
6790 ZCSl=ZCSl-ZIIII
6800 ZCIOI=ZCIOI-ZCI2l
6810 GO TC 6690
6820 REM
6830 REM CHANGING THE ORIGIN
6840 REM -------------------
6850 ZC 1I=INTIZO.Z(20) 1
6860 ZC21=INTIZI.Z(21»
6870 RETURN
6880 REM
68S0 REM WRITING A STRING OF CHARACTERS
6S00 REM ------------------------------
6SI0 PRINT OZ(2S1.'TX ',Z3,' ',Z$,
6S20 PRINT OZC2SI. USING'A/L'.' ,
6S30 ZIII=ZIII+ZCSl.Z3
6S40 ZC21=ZI21+Z(6).Z3
6S50 PRINT OZI2SI.'NT ',Z(5).Z3,' ',ZC6l.Z3,
6S60 PRINT OZI2SI. USING 'AIL'" ,
6S70 RETURN
6S80 REM
6SS0 REM INITIALIZATION OF CHARACTER TYPE ANO ORIENTATION
7000 REM ------------------------------------------------
7010 ZC51=Z4.COSIZSI
7020 Z(6)=Z4.SINIZSl
7030 Z(16)=INTI4.ZCSI.ze20l/31
7040 Z(17)=INTl-4.ZS.Z1201.SINIZSI/31
7050 ZI181=INTI4.Z161.ZC2Il/3)
7060 ZIISI=INTI4.ZS.Z(21).COSCZSI/3l
7070 PRINT OZC2SI.'SZ ',ZCI61,' ',zeI71,' ',Z(18),' ',ZCIS),
7080 PRINT OZ1251. USING 'AIL'.' ,
70S0 ZISI=INTeZI5l.Z(20)l
7100 ZI61=INTeZI61.Z(21)1
7110 RETURN
7120 REM
7130 REM CHANGING THE PEN
7140 REM ----------------
7150 Zl 14)=INTlA8SeZ6l )-3.INTl INTlA8SlZS1 1/3)
7160 IF zeI41=Z(13) THEN 7200
7170 PRINT OZI25l.'NP ',ZI141,
7180 PRINT OZI25I. USING 'AIL'.' ,
71S0 ZI131=Z(14)
7200 RETURN

7210 REM
7220 REM PRINTING OF NUMBERS
7230 REM -------------------
7240 Z7=INTlZ71
7250 zeSI=ABseINTIZ7l)
7260 IF Z7>-2 THEN 7440
7270 IF zeSl<IO THEN 72S0
7280 ZISl=S
72S0 Z$=STRIZCSll
7300 ZS=Z$&'E'
7~0 ZeSI=ZCSI+7
7320 IF Z8>0 THEN 7360

-7330 ZISI=ZIS)+1
7340 PRINT OZI2SI.'TX ',ZISI,' "
7350 GO TO 7370
7360 PRINT Oze2Sl.'TX ',zes),
7370 PRINT OZI2S1. USING ZS.Z8,
7380 PRINT oze251. USING 'AIL'" ,
73S0 ZCII=ZCI)+zeSI.ZCSI
7400 Z(2)=ZI2)+zeSI.ze61
7410 PRINT OZI251.'NT ',ZCSl.zeSl,' ',ZISI.ZI61,
7420 PRINT OZ1251. USING 'AIL'" ,
7430 RETURN
7440 ZI71=INTILGTIABSIZ81+0.SI1+1
7450 IF ZC71>0 THEN 7470
7460 Z(7)=1
7470 IF Z8=>0 THEN 74S0
7480 ze71=ZC71+1
74S0 Z$=STReZe7l)
7500 Z$=Z$&'Q'
7510 IF Z7>-1 THEN 7540
7520 ZISI=z(7)
7530 GO TC 7340
7540 ZC81=LENeZ$)+2
7550 Z$=ZS&'. ~'

7560 IF ZISI<IO THEN 7580
7570 ZCSI=S
7580 GOTO ZCSl+I OF 759O.7610.7630.7650.7670.76S0.7710.7730.7750.7770
75S0 ZS=REPI' '.ZC81+1.1)
7600 GO TO '7780
7610 ZS=REPe'I'.ZI81.ll
7620 GO TO 7780
7630·ZS=REPI'2'.ZC81.ll
7640 GO TC 7780
7650 Z$=REPe'3'.Z(8).11
7660 GO TC 7780
7670 ZS=REP( '4' .ZI81.l)
7680 GO TO 7780
7690 ZS=REPC'5'.ZI81.1)
7700 GO TO 7780
7710 ZS=REPI'6'.Z(8).11
7720 GO TO 7780
7730 ZS=REPC'7'.ZI8l.11
7740 GO TO 7780
7750 Z$=REPI'8'.ze81.11
77SO GO TO 7780
7770 ZS=REPI'S'.Ze81.11
7780 ZCS)=ZISI+ZC7l+1
77S0 GO TO 7340



PROCRAM TO PLOT POINTS ON A MERCATOR PROJECTION MAP IllGS72
ELLISOIO) USING UP TO 9 STMBOL5 AND 3 COLORS. THE POINTS MAY
BE LABELLED BUT ONLT WITH NUMBERS.

THE DATA TABLE HA5 BEEN CREATEO IN ANOTHER FILE AND NAMED A.
THIS DATA FILE MUST HAVE AT LEAST 2 COLUMNS , TI/a fOR THE
LAn TUDE AND LONGITUDE OF THE POINTS', A THIRD ONE MAY
CONTAIN A NUMBER WHICH MAY BE PRINTED ON THE MAP.

THIS FILE MUST ALSO HAVE TWO VARIABLES, A0 AND AI WHICH
CONTAIN THE NUMBER OF LINES OF T~E TABLE (A01 AND ITS NUMBER
Of COLUMN5 (Al). THE FILE MUST ALSO HAVE TWO LINES WHICH
ARE: OIM A(A0.Al). AND REAO A. THE FIRSl LINE CAN BE PLACED
ANYWHERE VITHIN THE FILE BUT BEF ORE THE LINE READ. THIS LAST
LINE MUST BE PLACED AFTER THE DATA LINES.

THE SCALE OF THE MAP IS IN INCHES PER DEGREE AT THE
EQUATOR. THE LATITUDES AND LONGITUDES ARE IN DECIMAL DEGREES

THE PROGRAN USES 3 PENS ,PEN FOR THE TITLE
PEN 2 FOR THE SUBTITLE
PEN 0 FOR THE FRAME, TICK MAR~S.

LABELS AND CDMMENTS

WHAT 15 THE NUMBER OF TOUR DATA FILE IIF LOADED TYPE 0) ? :~

IS THE TAPE READY (y/NI ?:t.
TITLE or THE PLOT ? MIODL~, AMERICA TRENCH

SUBTITLE ? CIRCLES

THE TABLE HA 5 66 LI NES ANO 2 COlUMNS.
HOW MANT DATA SETS DO YOU VANT TO PLOT? l4
DO YOU WANT TO PRINT A NUMERJCAL LABEL NEAR THE POINT
(liN) ? Ji

DATA SET 1
COL'- _ "'" UtUUDE ? •

~= ~~DF:EL~I~Li.is (S M r"'E IV,"I ?
_Il 0' TNt: F1ASf L!Nt: to 8< PlOTTEO 7.Jo Jl
~:::\: ~.,~~~s'c# iTlt80L FOl TItE POlflTS LOCAllON •
':.~ ,.,; 3."; 4 1 1 SI.
, : 0 ; ,.: 1 ; •• t ; 0 ,- z
Th WH[tH CCM.OIl '1 TO 2' ?.!
DATA SET 2

~~t:::=~:: t~~l~?r
DO 10U VMlT 10 USE ALL THt ll~ Of' TH( TAllE. l'Inn ? JI.=:: ~~~J~Tp~~?TO eE ,PLOnEO ?.z.

eMllOSl ._ !IIESE Tn'ES tr STfl80L FOR .... POINTS LOCAlION :
1:+; 2,:1; 3,.; 4.', &,.
':0, 7:'; 8,Xi O.l

ia WlIICH tOLOR Il 10 21 ? oL
DATA SET 3

~~=:~~~:~?r
!Xl TOU VANr ro USE A1.L TIlE L~ OF TtlE T.BLE (TINI • Ji==: ~rt..~I~T.t~';E;O 8E 'LOTTEO ?.u

CtlOOSE _ TllESE ""' ~ S'1'f8OL FOIf TME 'Olt"$ LOtAlION :
1 : +;: 2,,. J JI.; 4,.; ~. '.
5:0; 7 1 5, l,X; ':Z

il. ....".. COl.CIlI II 10 21 '.1

c
* MERCATOR PROJlCTION MAP AND PLOTTING OF POINTS DATA SET"

COlUMIl NuneER fOR LAT HUlIE 1~
COlIMN IMl9EA F~ LONGI TUlE
DO "00 V4NT ro USE AlL THE LI OF tlolE TABLE l'tINI ? N

:U~::= ~~~I~~T"t~~.,TO BE PLOT1ED ".D, -
CtfQOSE AnOIIÇ THE!.E. TYPES ~Sl'n9OL FOR TtfE PDI,..'S LDc.ltTION ,
'l'l' 2:*,. J:_. 4;' !Il,
6:0; 7:&; 8 1 X; V,Z

-ft. IIH[Ctl COLOR II TO 21 1 e
DATA SET 5 -

tOLUnN foIUl18E... rOR LA1 ITUOE ?f.;&
COLUI1N N~8EA F~ LONG 1TUDE
00 TOU VANT TO USE ALL TtlE LI or M TABlE n INI 7 N

~=: ~ ~~~I~~T,.tb;E?TO BE PLOnEO ? J.l, -
CHOO$( ""0", THt5E 'TP[$ tf Syrt90L FOP TtE. PO"1I15 LOCATJ.OH 1

1:'; 2:'~ 1:11; 4.' SI.
&10; 7.5; 81X; 8,Z

ih ""leM COlOR II TO 21 l.!.

DATA SET"

~:= ::r.,:: :: t~~~~r
DO TOU VANT TO use ALL TME u;ih OF THE U91E ITINI 1Ji.=::; ~~~,,~r,tt'r/oBE .....aTtEO':4.

(MOUSE AI10NG ......SE TrpE~ 1 SYJeOL FOR lHt POINTS LOtAiJOff !

1:+; 2:t. 31-' 4:C; 51.
6:0, 7:5; &rl; 0.2

ir. ,,"!CH COLOA Il TO 21 ?.L
DATA SET 7

COLunN N\.I18[1\ rD~ L,UlNOE ?~
COLUf1N tU'1BE.R FDR: LONGl1l1Df! .
00 '1'00 VANl TO USE All ,~ LI OF Tt€ TABLE IYINI ?.M-=: l: ltNE~[~~F"::~;E;O BE PlOTlEo ? Ji.

CWOOSl AnDt«; TH(5E T"l'f'ES ~!Y"BOL rOfl TH[ POINTS LDCArJON l

1:1';: 2:';: 5 •• ; 4,. & •.
6,0; 7_.5; S.X: CI.l

-fi. lIH'CH COLOA le TO 21 'oL
DATA SET 8

COlUl'lN NUrt8€a FoP LAT'TlJ)E l~
COL..... _'R 'OR LONCITl.Œ .
00 you VAprlT fO USE ALL Tf.E li OF 1llE TA81E IY/NI ? A== g: l~~IV~T..tb;t?TO BE PlOTlEO ?~

tHDQS[ ~noHG THE5E TYPES AVtIBOl- FOR THE POINTS LOC"l1O'f
11+; a: .. ; J,Il; 4 li ~,.
6':0; 7:_SJ 8.Jl; 9 Z.

-fi, ....ICM COLM le Ta 21 ? 1

DATA SET 9 -

~~:;:~:== ~g: t~1~?r
00 'OUVANT TO USE AU TtlE u.ll! OF THE ,"BLE ITINI 1.t1.== ~ ~~[~~Tpt~;t?lO BE PLontO 1 J.I.

CMOQS( AtOIG THESE. TYPES ci-SYrt8OL. F'0It TJ€ POl.,rs LOcATrON ,
11+; 2,'; 5:-; 4 1 ': ".

':0; 7.5i e,x; D,t

1ft liIIlCN COLOA CI 10 21 ?.L
DATA SET 10

COl.__R fOR LATitUDE ?~
COLUN< _R 'OR LONGnuœ
00 'OU •••" TO USE .LL !>lE LI OF TH[ '"BLE I~INI ?.Il.== ~ ~~I~T"::br:?TO IlE PLOTTEO 1.a

CtIOOSE ._ THESE TYPES arSTIIIJOL fOA TtlE 'OINTS LOCATION

l, ; : : ~;:: ::;: ::: J , 1 •

it. lMlCH c;"01\ .1 ro 21 1.1



MIDDLE AMERICA TRENCH
DATA SET 11

~:= == ~g: t~r~[ 1';"
DO VOU "'ANY '0 UR AlL tHE \.I~ OF THE 'fU-L.E ('tIM) l' fil

Nur&R OF THE FIItST UNE TO BE. PlOfTE.D ? J,l -=: ~'~ll' ~~~S?cr SYl1llOl. FllII THE POIIITS LOCAflOII '.
1 : "'; 2 : • ; 1 1 .; 4 J '. !t 1 •':0, 7.S; e.ll; Q,2

-j,. ".ICII COLOR li TO 21 ?.I.
DATA SET 12

COLU'" JiunlI(R FOR LATITUOE ?~
ttA.UttM NUI"IilER FOR LONG 1TUDE .
DO vOU W'ANt to uu. N.l THE: LI OF TH[ TABlE eY/N' '? A==: ~~Jn\tl:f?TO Il€ P\.OlTEO?JL

CHOOSE NtUNG TtlE!.[ TyPES cl- SY"BOl FOR tHE POINTS lOCA' ION
11f; 21': 1 •• ; ... 5 ••
6:01 7:$; 8:X; 9 1

iJ. ""le" COLM 411 TO 21 ? ...

lJ\l S Il 6.15 LAT N .5,8.'8
lONG v = "184.97 LCI'IC E ...76.15

~o:,Trl~"n'N:l~~:~~"~~E~~ORv,~L=~~~ .. -11. -ZI.
00 YDU VANl 'RIO LINES l '""HI "';
DO VOU "AHT Tf0 """"'ft ruton ?
INIUYAL IN OEC'NAL DEGREE' AL LAT ? ALONG LONI: ? J"J".
~J~':A~~ h~~~~L (~~~E~r~ONG LAt ~ ALONe LDN(i ")~

DO YOU VANT Ta PRINT LlN($ OF" ComtENT IUP TO" (YIN_ ? JI.
PVT THE PEN AT 1,"" R.1G~' EHO OF THE PLonER

~~R'::2;5 ';-'~1 ?.L

D
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*******************************************************11****1***1*******
* ** PROGRAN 'MER'JECTR.BAS' *
* ** adaptation of 'MERVECTOR' on Tektronix for a Benson 1332 pIotter, *
* made in Oct. 1984 Jacquel ine ROUMP, May 19B7 *
******************************************************11**1*1*1**1*******

" ,ON

PRItIT

PRINT

'data table

MERCATOR PROJECTI~l HAP FOR VECTOR DRAWING"

~===--====

PRESEtITATI ml

"Name of the data fihs on the default disk : •
"*.DAT·
: INPUT "Name of your data file: ',FILNAME$

Oata input from the kerboard

Data input ~rom the keyboard

10
20
::'0
40
50
60
70
80
90 KEY OFF: WIDTH 80 : SCREEN 0,0,0
100 '
110
120
130 '
140 PRINT PRINT"
150 PRltIT PRINT
160 PRINT" Program to draw vectors on a Mercator projection map (WGS72"
170 PRltH "ell ipsoid)."
180 PRINT
190 PRINT " The data file can be created and must be corrected using a"
200 PRINT "text editor. The first line has the number of lines, fol1owed by"
210 PRINT "the number'of columns. The subsequent 1ines have the LAT and Lm~G"

220 PRINT "of the data point followed br the direction of the vector and its"
230 PRINT ·magnitude."
240 PRINT
250 PRINT" The plot will be drawn on a HP 7475A compatible pIotter in the"
260 PRltIT '21*29.7 cm format."
270 PRltIT : PRINT
280 INPUT "Do YOU want to create a new data set (1) or to use an old data file

(2) : ",ANS
290 IF ANSOI AND ANS02 THEN BEEP : GOTO 280
300 1F ANS=2 THEN 730
310 '
320 '
330 '
340
350 PRINT : PRINT : PRltIT "DATA INPUT"
360 '
370 '
380 '
390 '
400 INPUT "Number of lines : ",LN
410 INPUT 'Number of columns (at hast 4 for lat, long, dir and length)
420 IF QN<4 TH~N BEEP : GOTO 410
430 DIM OATASET(LN,CN)
440 FOR 1=1 TO LN
450 PRltIT
460 PRltH 'Column";1
470 FOR J=I TO ON
480 PRINT" line";J;' :";
490 INPUT ,OATASET(J,I)
500 NEXT J
510 NExT 1
520 PRINT
530 PRINT
540 FILES
550 PRltIT

9.2 BA
FiCHIER DE C>ONNEES : MID;:lMEPL.DA;

t,to 4

:8.678 -104.963 5.259S 39.9337
18.373 -104.555 5.3944 40.0:97

17.767 -103.733 5.6633 40.1628
17.3ï2 -lD2.T'8 5.9206 39.6980
16.965 -101.892 6.1658 39.3860
16.645 -101.195 6.3579 39.1605
16.340 -100.167 6.6126 38.5584
16.038 -99.358 6.8228 38.2307
15.773 -98.655 7.0053 37.9698
15.495 -97.793 7.2207 37.5956
15.293 -97.230 7.3642 37.3986
15.218 -95.813 7.6572 36.2806
15.007 -95.333 7.7845 36.2091
14.702 -94.843 7.9274 36.2717
14.168 -93.995 8.1741 36.3820
13.817 -93.317 8.3586 36.3596
13.483 -92.667 8.5341 36.3356
12.812 -91.240 8.9064 36.2070
12.505 -90.542 9.0835 36.1222
12.167 -89.583 9.3131 35.9122
Il.777 -88.647 9.5434 35.7890
11.555 -88.167 9.6636 35.7532
10.833 -87.218 9.9374 35.9912
9.815 -86.333 10.2359 36.5472
9.150 -85.500 10.4738 36.7382
8.655 -84.425 10.7281 36.6202
8.355 -83.868 10.8640 36.6007
8.178 -83.377 10.9716 36.5037
7.833 -82.992 11.0817 36.6133
7.317 -82.833 11.1747 36.9849

15.007 -95.333 6.1137 Zi.3836

7.317 -B2.833 9.9170 31.1104
19.700 -77.000 1.9658 B3.2951
19.200 -80.000 1. 9636 80.1974
18.900 -81.200 1.9614 78.9481
18.167 -81.667 1.9454 7B.3701
17.500 -83.000 1.9356 76.9160
16.900 -85.000 1.932774.i981
17.000 -B5.600 1.9391 74.2223
16.800 -85.900 1.9362 73.8837
16.400 -87.000 1.9341 72.7120
15.467 -ôl8 .~ôE3 1.9243 iO .8439
15.683 -89.000 1.9322 iO.5918
15.292 -89.933 1.9306 69.5928
14.833 -90.000 1.9200 69.4043
14.933 -91.000 1.931468.4i85
15.400 -91.633 1.9484 68.0143
15.40il -92.800 1.959366.9329



Questions about the columns and the 1ines to plot,
which I<ind of 1ine to use and which color

',A

IF DATASET(J,LINPAR(I,2»)LOMAX THEN LOMAX=DATASET<J,LINPAR(I,2»
IF DATASET<J,Llt~PAR(I,3»<VMIN THEN VMIN=DATASET(J,LINPAR<I,3»

1F DATASEH J, LI NPAR 0 ,1» >LAt1AX THEN LAMAX=DATASET( J, LINPARO , J) )

IF DATASEH J ,LINPAR(J ,2» (LOMIN THEN LllMIN=DATASET<J ,LI NPAR ( 1,2»

Search for the S & N Lat and W& E Long limits and
the min and max vector length in the data table

ANS=LEFTS(ANS,I)
IF ~<>'Y' AND ANSO·y' AND ANSO'N' AND ANSO'n' THEN 1190
IF AN$='Y' OR ANS='y' THEN LWPAR( 1,5)=1 : LINPAR( l ,6)=LN : GOTO 12

1=1 TO NSEl
PRINT PRINT 'DATA SET ';1
INPUT· Column number for latitude: ',LINPAR(I,I)
INPUT' Column number for longitude: ·,LINPAR(I,2)
INPUT' Column number for vector length : ',LINPAR(I,3)
INPUT' Column number for vector direction: ',LINPAR(I,4)
INPUT' Do YOU want to use aIl the lines of the table (Y/N)

INPUT· Number of the first line to plot 1 ·,LINPAR(I,5)
INPUT' Number of 1ines to be used l ',LINPAR(I,6)
PRINT 'Choose arnong these types of dots for the points location :'
PRINT '1 1 +; 2: *; 3 E 4 $; 5 1

PRINT '6 1 0; 7: s; 8: x 9 : 2'
PRINT '10 : no sign'
INPUT LINPAR(I,7)

IF LINPARO ,7>010 THEN 1320
LINPAR(I,9)=0 1 GOTO 1340
INPUT' ln which color (J to 6) 1 • ,LINPARO ,9)

IF LINPAR(I,9)(1 OR LINPAR(I,9»6 THa~ BEEP : GOTO 1320
PRltrr ' Choose among these 6 types of line drawing
PRINT' 1 fullline'
PRINT 2 very short dashes (O.B mm)'
PRItrr ' 3 short dashes (1.2 mm)'
PRltrr' 4 medium dashes (1.6 mm)·
PRIt~T ' 5 long dashes (2.1 mm)'
PRINT ' 6 very 10nQ dashes (2.B mm)'
INPUT LINPAR(I,B) -

IF LINPAR(I ,B)(O OR LINPAR(l.è, '6 THEN BEEP : GOTO 1340
INPUT' ln whjch color (1 l. -.' l ',LINPAR(I,IO)

I~ LINPAR(I,IO)(1 OR LINPAR(I,10»6 THa~ BEEP 1 GOTO 1430
1

1130 FOR
1140
1150
1160
1170
1180
1190
Nt
1200
1210
l220
50
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450 NEXT
1460
1470
1480
1490 '
1500
1510 LAMIN=DATASET(LINPAR(I,5>,LINPAR(I,I» 1 LAMAX=LAMIN
1520 LOMIN=DATASET(LINPAR(I,5),LINPAR(I,2» : LOMAX=LOMIN
1530 VMIN=DATASET(LINPAR(I,5),LINPAR(1 ,3» : VtiAX=VMIN
1540 FOR 1=1 TO NSET
1550 FOR J=LINPAR(I,5) TO LINPAR(I,5)+LINPAR(1 ,6)-1
1560 IF DATASET(J,LINPAR(I,I»(LAMIN THEN L~1Itr-DATASET(J,LINPAR(I,I»

: GOTO 15BO
1570
1580

: GOTO 1600
1590
1600

GOTO 1620
1610 1F DATASET (J, LWPAR(J ,3) ) >VtiAX THEN Vt1AX=DATASEH J, LINPAR(I,3»
1620 NEXT J
1630 NEXT 1
1640 IF LOMAX-LOMIN(~laQ THEN 1660
1650 SWAP YMIN,YMAX
1660 '

PRINT

'data table

'parameter tabl e

===========----==
ADDITlœ~L QUESTI~S

Data input frorn a file

560 OPEN 'O',EI,FIU~ES

570 PRINT EI,LN,CN
580 FOR 1=1 TO LN
590 AS='·
600 FOR J=I TO O~

610 LENA=LEN(AS)
620 PLUS=STRS(DATASET(I,J»
630 LENP=LEN(PLUS)
640 IF LENA+LENP(125 THEN AS=AS+PLUS GOTO 670
650 PRINT El,AS
660 As=PLUS
670 NEXT J
6BO IF LEN(AS)(>O THEN PRINT EI,AS
690 NE::<T 1
700 CLOSE
710 GOTO 920
720 '
730 '
740 ..
750
760 PRINT
770 PRINT 'Name of the data files on the default disl< : '
7BO FILES '*.DAT'
790 PRINT 1 INPLIT 'Name of your data file: ',FILNANEs
BOO OPEN '1',El,FILNANES
BIO INPUT EI,LN,O~

820 DIN DATASET(LN,CN)
B30 FOR 1=1 TO ~
B40 FOR J=I TO CN
850 INPUT EI,DATASET(I,J)
860 NEXT J
870 NEXT 1
BBO CLOSE
890 '
900
910 '
920 '
930 '
940 '
950 PRINT
960 INPUT ·Ti tle of the plot: ',TITS
970 INPUT 'Subtitle : ',SUBTITS
9BO PRINT
990 PRINT 'This table has ';LN;' 1ines and ';O~;· columns.'
1000 PRINT
lOlO INPUT 'Number of X-Y data sets to plot: ·,NSET
1020 PRINT 1 PRINT
1030 PRINT 'You will need 3 pens on the pIotter, aIl black or in color l'

1040 PRINT ' Pen 1 is for the axes and the comments'
1050 PRltrr ' Pen 2 is for the title'
1060 PRINT ' Pen 3 is for the subtitle·
1070
1080 '
1090
1100 '
1110
1120 DIN LINPAR(NSET,IO)



maxImum and minimum values

: ROT=!
the rnap i s too large .: "; LHE! GH
have to save on the scalt' and/o

LABELS{)"y" TH~ 2670
dt'c imal degrees along the 1at i tudes : ",LINLAT
decimal characters : ',LINLATOEC
decimal dt'grees along the lçlRgi tudes : ",LlNL~~G

dec imal characars: • ,L1NLONGOEC

COMPUTATION PART

labels

t i cK marKs

Tables of the X & Y positions on tht' map for the grid 1ines

-----------------------------------------------------------------------

2230 XO(2,2)=OELTL~~G*SCALE*2.54

2240 LHE 1GHT="ü ,; 1 , : .,. 5. 5+NCOM
2250 LWIOTH=XO(2,2)+2
2260 LQUOT=LHEIGHT/LWIOTH
2270 IF LHE!GHT=(27 AND LWIOTH=<40 THEN 2350
2280 IF LGUOT)27/40 TH8~ SWAP LHEIGKT,LWIDTH
2290 IF LHEIGHT)27 THa~ PRINT "The height of
Ti" instead of 27 cm i " : PRINT" YOU wi Il
l' on tht' comment 1 iMS"
2300 IF LWIOTH)40 TH~ PRINT "The width of the map is too large: ";LWIOTH;"

instead of 40 cm ;" : PRINT" YOU will have to save on the scale"
2310 ROT=O : INPUT ·00 YOU want to save only on the scale (1) or also on the c
omments (2) : ",ANS
2320 IF ANS{)I AND ANS{)2 TH~ BEEP : GOTO 2310
2330 IF ANS=I TH~ 2050 ELSE GOTO IB80
2340 '
2350 grid l ines
2360 ' ----------
2370 PRINT : PRINT
2380 INPUT ~Do YOU "'ant grid lines (YIN) : ",GRIOl
2390 GRI~LEFTl(GRIDl,l)

2400 IF GRIDl{)"Y" AND GRIDl{)"y· AND GRIDl{)"N" AND GRIDl<)"n" TH~ BEEP
GOTO 2380
2410 IF GRIDl{)"Y' AND GRIDl{)"y" THEN 2450
2420 INPUT" Interval in decimal degrees along the latitudes: ",GINLAT
2430 INPUT" Interval in decimal degrees along the longitudes: ·,GINLO,NG
2440 '
2450 '
2460 '
2470 PRINT
2480 INPUT "Do you "'ant ticK marKs (YIN) : ",TICKl
2490 TICKl=LEFTl(TICK$,I)
2500 IF TICKS{)"Y" AND TICK$()·y· AND TICKl{)"N" AND TICKl{)"n" THa~ BEEP
GOTO 2480
2510 IF TICKl{)"Y" AND TICK${)·y" THa~ 2550
2520 INPUT" Interval in decimal dt'grees along the latitudes: ",TlNLAT
2530 INPUT" Interval in decimal dt'grees along the longitudes: ",TINLONG
2540 '
2550 '
2560 '
2570 PRINT
2580 INPUT "Do yoU "'ant labels (YIN) : ",LABELS
2590 LABELS=LEFTl(LABEL$,I)
2600 IF LABELS{)"Y" ~~D LABEL${)"y" AND LABELl()"N· AND LABELl{)"n" THEN BEE
P : GOTO 2580
2610 IF LABELl{)"Y" AND
2620 INPUT" 1nterva 1 in
2630 INPUT" number of
2640 INPUT' 1nterva 1 in
2650 iNPUT" number of
2660 '
2670
2680
2690 '
2700 '
2710 '
2720
2730 '

Lat S : ",LAMIN
Lat N : ",LAMAX
Long W : ",LOMIN
Long E : ",LOMAX

Lat N = ·;lAMAX
Long E = ";LOMAX

LAM IN, LAMAX

For the graph

Questions for the graph

scalt'

PRINT
PRINT "Lat S= ";LAMIN;"
PRINT "Long W= ";LOMIN;"
PRINT
INPUT "
INPUT "
INPUT "
INPUT "
PRINT

IF LAMAX{lAMIN TH~ SWAP

1670
1680
1690
1700 '
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820 '
1830 ' vector lt'ngth
1840 ' -------------
1850 PRINT "Min vector length : ";VMIN;" Max vt'ctor lt'ngth : ";VMAX
1860 INPUT,"What lt'ngth in cm for a vt'ctor one unit long: ",VLEN
1870
1880 ' 1ines of commen t s
1890 ' -----------------
1900 PRINT : PRINT
1910 INPUT "Do YOU "'ant to print somt' 1ines of comments (up to 10 ) (YIN)
ANs
1920 ANS=LEFT$(AN1.::
1930 IF ANSO"Y" Co':: I"\N$O"y' AND ANSO"N" AND ANlO"n" TH~ 1910
1940 IF AN$="N" OR AN$="n" TH~ NCOM=O : GOTO 2050
1950 PRINT " Ist 1int' : " : INPUT COMM$(I) : NCOM=I
1960 PRINT " 2nd 1 ine (i f no more 1ine press on 1y REïURN)"
1970 INPUT CQMM$(2) : IF COMM$(2)="" THEN 2050 ELSE NC0M=2
1980 PRINT " 3rd 1ine (if no more 1ine press only RETURN)"
1990 INPUT COMM$(3) : IF CQMMS(3)="" TH~ 2050 ELSE NC0M=3
2000 FOR 1=4 TO 10
2010 PRINT" " ; 1;" th 1i ne (if no more 1 ine prt'ss on 1y RETURN) "
2020 INPUT COMM$(I) : IF C~1Ml(I)="' TH~ 2050 ELSE NCOM=I
2030 NEXT 1
2040 '
2050
2060
2070 PRINT : PRINT
2080 INPUT "What scale (in inches pt'r degrt'e) for the map : ",SCALE
2090 '
2100 WGS72 excentricity and definition of function to determine
2110 ' Y position of latitudn

2120 ' ----------------------------------------------------------
2130 FEXC~II=SQR( .0066694317811)
2140 FP11I=3.14159265358988711/1S0
2150 DEF FNB(X)=FEXC~II*SIN(X*FPIII)

2160 DEF FNA(X)=LOG(TAN(45*FPIII+X*FPIII/2»-FEXCa~1I/2*LOG«I+FNB(X»/(I-FNB(X»

)

2170 '
21S0 ' frame 1i /Il i t sin cm for the plo t
2190 ' -------------------------------
2200 OELTLONG=LOMAX-LOMIN
2210 IF OELTLONG{O TH~ OELTLONG=OELTLONG+360
2220 XO(I,I)=(FNA(LAMAX)-FNA(LAMIN»/FPIII*SCALE*2.54



3320 ANS=LEFTS(AN$,I)
3330 IF ANl<)"Y' AND AN',)'!' AND.~~l<)'N' AND AN1<)'n' TH~4 3310
334Q IF ANS='W OR AN5="n' THEN 33:0

'moving pen to X,Y

'printing the subtitle

'moving pen in X,Y
'printing the title
'moving pen in X,V
'printing the title

'choosing the pen

'character width and height
'moving pen in X,Y
'choosing the pen

'lst s de
'2nd s de
'3rd s de

Ir,itialization of the pIotter

Orawing the frame

Changing the origin

Title

'COMl:9600,S,7,1,RS,CS65535,OS,CO' AS Z
'opening commucation 1ine for the p10tter (seriaI interface)

PRINTIIZ,'PSO'; 'A3 paper
IF ROT=O THENPRINT IIZ,'IN"; GOTO 3430 'initial isation

PRINT 112,'IN R090 IP IW'; + rotation
CENO$=CHRt(3) 'character marking end of label
PRINT IIZ,'OT" CENDS;

33SC 1

3360
3370
3380
3390 OPEN

3400
3410
3420
3430
3440
3450
3460
3470 '
3480 '
3490 setting character type and orientation, and color
3500 ' N _

3510 SIZEH=.Z5 : SIZEV=.3 : GOSUB 6440 'character width and height
3520 PENN1='Z' : GOSUB 6510 'choosing the pen
3530 '
3540 ' printing the title twice
3550 ' ------------------------
3560 CHAINN$=TITl : LTIT=LEN(TITS)
3570 PENH=O
3580 IF ROT=O THENY=Z7 ELSE Y=39
3590 X=2.5 : GOSUB 63Z0
3600 GOSUB 6390
3610 X=X+.OZ : GOSUB 6320
36Z0 GOSUB 6390
3630 '
3640 ' p~inting the subtitle
3650 ' ---------------------
3660 SIZEH=.25 : SIZEV=.Z : GOSUB 6440
3670 X=Z.5 : Y=Y-I.5 : GOSUB 6320
3680 PENN$='3" : GOSUB 6510
3690 CHAINN5=SUBTITl
3700 GOSUB 6390
3710 '
3720 changing the color
3730 ' ------------------
3740 PENNS='I' : GOSUB 6510
3750 '
3760 '
3770 '
3780 '
3790 '
3800 XXOR=Z.5 : YOR=27~1 .5-1 .5-XO(I,I)
3810 X=.~<OR : Y=YOR : GDSUB 63Z0
3820
3830 '
3840 '
3850 '
3860 Y=YOR+XO(l ,Il. : PENM=I GOSUB 6320
3870 X=XXOR+XO(2,Z) : GOSUB 63Z0
3880 Y=YOR : GOSUB 6320

Z740 '
Z750 IF GRIOS<)'Y' ~~O GRIOS<)'y' THEN 2890
2760 G~INT«LAMAX-LAMIN)/GINLAT+.OOOI)+1

2770 GLAFST=LAMIN+(LAMINIGINLAT-INT(LAMlt~GINLAT+.OOOI»*GINLAT

2780 OIH GLAT(GLAN)
2790 FOR 1=1 TO GLAN
2800 GLAT( 1)=( -FNA(LAMIN) +FNA(Gl .."T+( 1-1 )*GINLATl )/FPlf*SCALE*2 .54
2810 NEXT 1
2820 GLDN=INT«LOMAX-LOHIN)/GINLONG' .,"01)+1
2830 GLOFST=LDMIN+(LDMINIGINLDNG-INT(LDHINIGINLDNG+.OOOI»*GINLDNG
2840 OIM GL~~G(GLON)

2850 FOR 1=1 TO GLDN
2860 GLDNG(I)=(GLOFST+(I-I)*GINL~4G-LDHIN)*SCALE*2.54

2870 NEXT 1
2880 '
2890 ' Tables of the X & Y positions on the map for the tick marks
2900 ' -----------------------------------------------------------
2910 '
2920 IF TICK1<)'Y' AND TICK1<)'Y' THEN 3060
2930 TLAN=INT«LAMAX-LAMIN)/TINLAT+.OOOI)+1
2940 TLAFST=LAMINH LAMIN/TINLAT-INT( LAMINITINLAT+ .0001» *TINLAT
2950 OIM TLAT(TLAN)
2960 FOR 1=1 TO TL~~

2970 TLAT(I)=(-FNA(LAMIN)+FNA(TLAFST+(I-I)*TINLAT»/FPlf*SCALE*2.54
2980 NEXT 1
2990 TLDN=INT«LOMAX-LOMIN)/TINLDNG+.OOOI)+1
3000 TLOFST=LDMIN+(LDMlt4ITINLONG-INT(LDMIN/TINL~4G+.0001»*TINL~4G

3010 OIM TLDNG(TLDN)
3020 FOR 1=1 TO TLDN
3030 TL~~G(I)=(TLOFST+(I-I)*TINL~~G-LOMIN)*SCALE*2.54

3040 NEXT 1
3050 '
3060 ' Tables of the X & Y positions and values on the map for the labels
3070 ' ------------------------------------------------------------------
3080 '
3090 IF LABELSO'Y' AND LABELSO'y' THEN 3240
3100 LLAN=INT«LAMAX-LAMIN)/LINLAT+.OOOI)+1
3110 LLAFST=LAMIN+ (LAMINlLlNLAT-INT<LAMIN/LlNLAT+ .ooon )*L1NLAT
3120 DIM LLAT(lLAN,2)
3130 FOR 1=1 TO LL~~

3140 LLAT(I,I)=(-FNA(LAMIN)+R~(LLAFST+(I-I)*LJNLAt»/FPlf*SCALE*2.54

3150 LLAT(I,2)=LLAFST+(I-I)*LINLAT
3160 NEXT 1
3170 LLDN=INT«LOMAX-LOMIN)/LINL~~G+.OOOI)+1

3180 LLOFST=LDMIN+(LOMIN/LINLDNG-INT(LOMIN/lINLDNG+.OODl»*LINLDNG
3190 OIH LLDNG(LLON,2)
3200 FOR 1=1 TO LLDN
3210 lLDNG(I,I)=(LLOFST+(I-I)*LINL~~G-LDMIN)*SCALE*2.54

3220 LLDNG(I,2)=LLOFST+(I-I)*LINL~~G

3230 NEXT 1
3240 '
3250 ' -----------------------------------------------------------------------
3260 '
3270 ' ORAWING PART
3280 '
3290 '
3300 PRINT PRINT
3310 INPUT 'PLOTTER READY (YIN) ',~



'preparing label

.' prepar i ng 1Abe 1

'printing label
'on bottorn side

'printing label
'on r i gh t s i de

'printing label
'on le ft si de

'choos ing si If of symbo' s

'label to be printed

'i nteger part
CHAINDECS=" : GOTO 4870

'decimal part

Subroutine to prepare labels for latitudes and longitudes

Computing the X & Y positions of each data point
before plotting it

4470 LENCH=LEN(CHAINNS)
4480 Y=YOR+LLAT(I,I): X=XXOR-.5-LENCH*SIZEH
4490 GOSUB 6310 : GOSUB 6380
4500 NEXT 1
4510 FOR 1=1 TO LLON
4520 IF LLONG(I ,1)(0 OR LLONG(I,I»XO(2,2) THEN 4570
4530 NUNB=LL~4G(I,2) l NPUIS=LINLONGDEC : GOSUB 4740
4540 LENCH=LEN(CHAINNS)
4550 Y=YOR+XO(I,I)+.7: X=XXOR+LLONG(I,I)-LENCH*SIZEHl2 'printing label
4560 GOSUB 6310 : GOSUB 6380 'on top side
4570 NEXT 1
4580 FOR 1=1 TO LL~4

4590 JF LLONG(J, 1)(0 OR LLONG( 1,1 »XO( 2,2) THB4 4640
4600 NI118=LL~4G( 1,2) : NPUI S=LINLONGDEC : GOSUB 4740
4610 LENCH=LEN(CHAINNS)
4620 Y=YOR-.7 : X=XXOR+LLONG(I,I)-LENCH*SIZEH/2
4630 GOSUB 6310 l GOSUB 6380
4640 NEXT 1
4650 FOR 1=1 TO LLAt4
4660 IF LLAT(I,I)(O OR LLAT(I,I»XO(I,I) THEN 4710
4670 NUN8=LLAT(I,2): NPUIS=LINLATDEC : GOSUB 4740 'preparing label
4680 LENCH=LEN(CHAI~3)

4690 Y=YOR+LLAT(I,I): X=XXOR+.5+XO(2,2)
4700 GOSUB 6310 : GOSUB 6380
4710 NEXT 1
4720 GOT') ..no
4730
4740
4750 '
4760
4770 NPUI=-NPUIS-3
4780 NUM8=NUMB+IO·NPUI
4790 IF NPUIS=(O THEN CHAI~3=STRS(JNT(NUMB» : IF NI.t1B)=O THEN CHAIN'3=RIGH
TS(CHAINNS,LEN(CHAINNS)-!) l GOTO 4910 ELSE GOTO 4910
4800 CHNS-STRS(NUMB) : IF NUNB)=O THEN CHNS=RIGHTS(CHNS,LEN(CHNS)-I)
4BIO POINTPOS=INSTR(C~4S.·.·)

4820 CHAININS=STRS(INT(NUHB»+'.'
4830 1F POINTPOS=O THB4 CHAINIt3=CHN$+'.'
4840 CHA t'NDECS--M10$( CIf4S, POINTPOS+ 1)
4B50 IF LEN(CHAINDECS)(NPUIS THEN 4870
4860 CHAINDECS=LEFTS(CHAINDECS,NPUIS) : GOTO 4900
4B70 FOR J2=1 TO NPUIS-LEN(CHAINOECS)
4880 CHAINOECS=CHAINOECS+'O'
4890 NEXT J2
4900 CHAINNS=CHAININS+CHAINOECS
4910 RETURN
4920 '
4930
4940
4950 '
4960
4970 SIZEH=.2 : SIZEV=.24 : GOSUB 6430
4980 '
4990
5000
5010 '
5020 DIH CHAR(IO)
5030 FOR 1=1 TO NSET

'drawino tick marks
'along ~ight side

'moving pen to X,V

'moving pen to X,Y

'4th side

4200
'drawing tick marks
'along left side

Orawing the grid lines

Drawing the tick marks

Printing the labels

3890 X=XXOR : GOSUB 6310
3900 PEtfl=O
3910
3920
3930
3940
3950 IF GRIOS()'Y· AND GRIO$()'y' THEN 4100
3960 X=XXOR : Y=YOR : GOSUB 6310
3970 FOR 1=1 TO GLAN
3980 IF GLAT(I)(=.OOOOI OR GLAT(I»=XO(I,I)-.OOOOI THEN 4020
3990 X=XXOR: Y=YOR+GLAT(I) : GOSUB 6310 'drawing grid 1ines
4000 X=XXOR+XO(2,2): PB~I : GOSUB 6310 'along parallels
40 10 PEtf1=O
4020 NEXT 1
4030 FOR 1=1 TO GLON
4040 IF GL~4G(I)(=.00001 OR GLONG(I»=XO(2,2)-.00001 THEN 4080
4050 Y=YOR : X=XXOR+GLONG(I) : GOSUB 6310 'drawing grid 1 ines
4060 Y=YOR+XO(I,I): P~I : GOSUB 6310 'Along meridians
4070 PBf1=O
4080 NEXT 1
4090 END
4100 '
4110 '
4120 '
4130 IF TICKS()'Y' AND TICKS()'y' THEN 4400
4140 X=XXOR : Y=YOR : GOSUB 6310
4150 FOR 1=1 TO TL~4

4160 IF TLAT(I)(O OR TLAT(I»XO(I,I) THEN
4170 Y=YOR+TLAT(I): X=XXOR : GOSUB 6310
4180 X=X-.2 : PEtf1=1 : GOSUB 6310
4190 PBf1=O
4200 NEXT 1
4210 FOR 1=1 TO TLON
4220 IF TLONG<J)(O OR TL~4G( 1»."~,, 2,2) THEN 4260
4230 Y=YOR+XO(I,I): X=XXOR+TL~4G(I) : GOSUB 6310 'drawing tick marks
4240 Y=Y+.2 : PEtf1=1 l GOSUB 6310 'along top side
4250 PEtf1=O
4260 NEXT 1
4270 FOR 1=1 TO TLON
4280 IF TLONG(I)(O OR TLONG(I»XO(2,2) THEN 4320
4290 Y=YOR : X=XXOR+TLONG(I) : GOSUB 6310 'drawing tick marks
4300 Y=Y-.2: PBf1=1 : GOSUB 6310 'along bottom side
4310 P~O

4320 NEXT 1
4330 FOR 1=1 TO T~4

4340 IF TLAT(I)(O OR TLAT(I»XO<I,I) tHEN 4380
4350 Y=YOR+TLAT(J): X=XXOR+XOU,2) : GlJSutl 6310
4360 X=X+.2: PENH=I : GOSUB 6310
4370 PBf1=O
4380 NEXT 1
4390 '
4400
4410 '
4420 '
4430 IF LABELS()'Y' AND LABELS()'y' THeN 4720
4440 FOR 1=1 TO LLAN
4450 IF LLAT(I,I)(O OR LLAT(I,I»XO(I,I) THEN 4500
4460 NI.t18=LLAT(J ,2) : NPUIS=UNLATOEC : GOSUB 4740 'pr.paring label



Y=Y-,12

full 1 ine

Point symbols

'going to mlddl. point

'going to middl. point

'choosing th. dash l.ngth
'going to .nd of v.ctor

'choosing p.n
'character size and height

'going to s.cond .nd of v.ctor

'numb.r of dash.s br 1/2 v.ctor

6440

+CHRRé7 : GOSUB 6320
-CHARi: 1 '
) -CHAR~ ·r·:....

Printing the comments

L.ngth of th. dash.s in cm

IF NCOM=O THEN 6220
X=XXOR
pEr..tn=· l' : GOSUB 6510
SIZEH=.3 : SIZEV=.3 : GOSUB
FOR 1=1 TO NCOt1

5590 Y=YOR+CHAR 6) : x=:(X
5600 Y=YOR+CHAP 1)-ICHARI
5~.1 0 ·;(=XXOR+C~A (2) -( ~HAR

5620 PENM=l : G SUB 6320
5630 pENM=O
5640 RETURN
5650
5660 brok.n 1in.s5670 ' NNN UNN _

5680 ON CHAR(4) GOSUB 5980,6000.6020,6040,6060
5690 Y=YOR+CHAR(6) : X=XXOR+CHAR(7) : GOSUB 6320
5700 NNDASH=CHAR( 9) *VLEN/DASHLEN
5710 pENM=1
5720 NDASH=INT(NNDASH+.OOOOI)
5730 FOR J2=1 TO NDASH
5740 .X=X+ ICHAR(2) -CHAR( 7»/NNDASH
5750 '(=Y+(CHAR(I)-CHAR(6»/NNDASH
5760 GOSUB 6320 'drawing on. dash or rnoving to n.xt dash
5770 IF pErolM=O THEN PENM=I ELSE PENM=O
5780 NEXT J2
5790 Y=YOR+CHAR(I) : X=XXOR+CHAR(2) : GOSUS 6320
5S00 PENM=O
5810 X=XXOR+CHAR(2)-(CHAR(7)-CHAR(2»
5820 Y=YOR+CHAR(I)-(CHAR(6)-CHAR(I»
5830 GOSUB 6320
5840 PENN=l
5850 FOR J2=1 TO NDASH
5860 Y=Y-(CHAR(I)-CHAR(6»/NNDASH
5870 X=X-(CHAR(2)-CHAR(7»/NNOASH
5880 GOSUB 6320 'drawing on. dash or moving to n.xt dash
5890 IF PENM=O THEN PENM=I ELSE PENM=O
5900 NEXT J2
5910 '(=YOR+CHAR(I) X=XXOR+CHAR(2) 1 GOSUS 6320
5920 pENM=O
5930 RETURN .
5940
5950 '
5960 '
5970
5980 DASHLEN=. 05
5990 RETURN
6000 DASHLEN=. OS
6010 RETURN
6020 OASHLEN=.12
6030 RETURN
6040 DASHLEN=. 17
6050 RETURN
6060 OASHLEN=.23
6070 RETURN
6080 '
6090 '
6100
6110
6120
6130
6140
6150
6160

Vector drawing subroutine

CHAR( 3)=L1NpAR( 1,7)
CHAR(4)=LINpAR(I,S)
CHAR(5)=LINpAR(I,9)
CHAR(S)=L1NpAR<I.IO)
FOR J=LINpAR(I,5) TO LINpARél,5)+LINpAR(I,6)-1

CHAR( 1)=( FNA( DATASET (J, LiNPAR( l ~ 1) ) ) -FNA( LA~1It-n )/FP! ~*SCALE*2.5a
IF TYP=O OR DATASET(J,LINpARél,2»)=0 THEN 5120

DATASET(J,LINpAR(1 ,2»=DATASET(J,LINpAR(1 ,2»+360
CHAR(2)=(DATASET(J,LINpAR(I,2»-LOMIN)*SCALE*2.54
CHAR(6)=CHAR(I)+COS(OATASET(J,LINpAR(I,4»*FpIM)*DATASET(J,LINpAR

5040
5050
5060
5070
50S0
5090
5100
5110
5120
5130
(J, 3) l*VLEN
5140 CHAR( 7)=CHAR(2) +SIN(DATASET( J ,L1NpAR( 1,4» *Fplll)*DATASET(J ,L1NpAR
(J ,3) l*VLEN
5150 CHAR(9)=OATASET(J,LINpAR(I,3»
5160 CHAR(10)=DATASET(J,LINpAR(I,4»
5170 IF CHAR(1)(0 OR CHAR(I»XO(I,I) TH~~ 5280
51S0 IF CHAR(2)(0 OR CHAR(2»XO(2,2) THEN 5280
5190 X=XXOR+CHAR(2) : '(=YOR+CHAR(I) : GOSUB 6320
5200 IF CHAR(5)=0 THEN 5210
5210 pENNS=RIGHTS(STRi(CHAR(5»,1) : GOSUB 6510
5220 IF CHAR(3)()10 THe~ 5240
5230 IF J=LINpAR(I,5) THEN 5260 ELSE GOTO 5270
5240 ON CHAR(3) GOSUB 5350,5370,5390,5410,5430,5450,5470,5490,5510
5250 X=X-,I 1 GOSUB 6320 : GOSUB 6390
5260 pENNS=RIGHTS(STRS(CHAR(S»,I) : GDSUB 6510
5270 ON CHAR(4) GOSUB 5570,5660,5660,5660,5660,5660,5660,5660
52S0 NEXT J
5290 NEXT 1
5300 GOTO 6090
5310 '
5320 '
5330
5340 '
5350 CHAINNS='+' Y=Y-,12
5360 RETURN
5370 CHAINNS-'*' Y=Y-,12
5380 RETuRN
5390 CHAI~~S='M' Y=Y-.144
5400 RETURN
5410 CHAINN1='S' '(='(-,144
5420 RETURN
5430 CHAINNS=',' Y=Y-.014
5440 RETURN
5450 CHAINNS='o'
5460 RETURN
5470 CHAINNS='s' '(=Y-,12
54S0 RETURN
5490 CHAINNSs'x' Y=Y-,12
5500 RETURN
5510 CHAINNSs'z' Y='(-.12
5520 RETURN
5530 '
5540 '
5550 '
5560 '
5570 '
5580 '



Name of the data files on the default disK

This table has 47 lines and 4 columns.

Name of your data file: MlDAMEPL.DAT

Number of X-Y data sets to plot 2

MATPLATE. DAT

t1ERCATOR PROJECTION MAP FOR '·JECTOR DRAWING

Th. plot will be drawn on a HP 7475A compatibl. pIotter in th.
21*29.7 cm format.

Program to draw ~ectors on a Mercator projection map (WGS72
ell ipsoid).

The data file can b. created and must be corrected using a
hxt editor. Th. first line has th. numbH of lin.s, followed br
th. number of columns. Th. subseQuent 1in.s ha~e th. LAT and LONG
of th. data point followed br th. direction of the ~ector and its
magn i tud•.

MI DAMEPL. DAT

00 you want to er-Pah a nPl4 data Ht (1) or to use an old data file (2) : l.

You wi 11'need 3 pens on the plottH, a_Il blacK or in color
Pen 1 is for the ax.s and the comments
Pen 2 is for the title
Pen 3 is for the subtitle

Ti th of the plot: MIDDLE AMERICA REGION
Subtit!e "COCOS-NORTH AMERICA' COCOS-ÇARIBBEAN & CARIBBEAN-NORTH AMERICA"

*
c6170 Y=YOR-1.5-1*.5

6180 CHA1N'lS=COI'1!'1$(J)
6190 GOSUB 6320 : GOSUB 6390 'p~:nting the cornrnent hnn
6200 NEXT 1
6210 '
6220 End
6230
6240 '
6250 ENO
6260 '
6270 ' -----------------------------------------------------------------------
6280 '
6290 PLOTTER SUBROUTINES
6300 '
6310 '
6320 ' Hoving the pen
6330 ' --------------
6340 '
6350 XX=(X-l>*1016/2.54 : 1Y=(Y-l>*1016/2.54
6360 IF ~ENM=O THEN PRINT 12,"PU";XX;1Y; ELSE PRINT 12,"PO";XX;1Y;
6370 RETURN
6380 '
6390 ' Writing a string of characters
6400 ' ------------------------------
6410 '
6420 PRINT 12,"LB";CHAINNS;CENOS
6430 '
6440 ' Initial ization of charachr type and orientation
6450 ------------------------------------------------
6460 '
6470 SIZEHH=SIZEH*~'3

6480 PRINT 12,"SI";SIZEHH;SIZEV;
6490 RETURN
6500 '
6510 ' Changing the pen
6520 ----------------
6530 '
6540 PRINT 12,"SP";PENNS;
6550 RETURN

DATA SET 1
Colullln nUl1l~r for latitude: J.
Column number for longitude : ~
Column numaer for ~ector length :~

Colullln nUlllber for l'ettor direction : ~
00 you want to use aIl the lines of the table (YIN) :J1
Number of the first 1 ine to plot :.1
NUI1Iber of 'i nes to be used : .1.l

Choose among these types of dots for the points location
1:+; 2 *; 31 4 $ 5:
6 : 0; 7-: s; 8: x 9 : z
10 : no sign
?J.

ln which color (1 to 6) :.Jo



ln which calaI' (1 ta 6) :.l.Chaos. among th.s. 6 typ.s of 1in. drawlng
1 full 1in.
2 v.ry short dash.s (0.8 mm)
3 short dash.s (1.2 mm)
4 m.dium dash.s (1.6 mm)
5 long dash.s (2.1 mm)
6 u.ry long dash.s (2.8 mm)

?J.
ln which calaI' (1 ta 6) ;.!.

Lat S = 7.32
Long 101 '"' -104.96

For th. graph

Lat N = 19.7
Long E '"' -n

Lat S ; 2.
Lat N : ~
Long 101 : .;UJl
Long E :~

DATA SET 2
Column numb.r for latitude: J.
Col umn numb.r for long i tude : J.
Co1umn number for "ec tOI' 1ength : ~
Column numbel' for "ector direction:.i
Do you want ta use ail th. lines of the table (YIN) :~

Numb.r of the first lin. ta plot: lL
Number of 1i nn ta be und :.!.i

Choos. among these jypes of dots for the points location
1:+; 2 *; 3" 4 $ 5:
6:0; 7:s; 8:x 9:z
10 : no sign
?J.

ln which calaI' (1 ta 6) : 1
Choose among th'5e 6 typ.s Of line drawing

1 full 1 in.
2 v.ry short dashes (0.8 mm)
3 short dash.s (1.2 mm)
4 medium dashes (1.6 mm)
5 long dashes (2.1 mm)
6 very long dashes (2.8 mm)

ln whlch calaI' (1 to 6) ;~

DATA SET 3
Column numb.r for latitud. : J.
Column number for longitud. :.1
Column numbt'r for v.ctor length :~

Column number for vector direction:.i
Do you want ta us. aIl th. lin.s of th. table (YIN) :ji
Humb.r of th. first lin. ta plot : ~
Number of lints ta b. us.d : 16

Choost among thn. typnof dot~ f'Or" the points location
1;+; 2 * 3 Il 4;$ 5:
610; 7;s; B:x 9:z
10 : no sign
?J.

ln which c4?lor (1 ta 6) :.J.
Chaast among thest 6 types of 1 in. drawing

1 fu II 1 in.
2 very short dashes (0.8 mm)
3 short dashes (1.2 mm)
4 medium dashts (1.6 mm)
5 long dash.s (2.1 mm)
6 vtry long dashes (2.8 mm)

Min vector length 1.92 Max v.ctor length: 9.917
What length in cm for a "ector one unit long ; ~

Do you want ta print some 1 inn of comments (up ta 10 ) (YIN) :.l
1st 1 in.

? FULL LINE : COCOS-NORTH AMERICA ME~f VALUES
2nd 1 in. (if no mol" line pr.ss only RETURN)

? LONG DASHES : COCOS-CARIBBEAN MEAN VALUES
3rd line (if no mol" lin. press only RETURN)

? SHORT DAHES ; CARIBBEAN-NORTHAMERICA MEAN VALUES
4 th 1 in. ~ if no more 1 iM prns onlY RETURNI

? SCALE : 0.4 INIDEG
5 th line (if no mol" line pr.ss only RETURN)

? SPEED : 2 MM = ICM/YR
8 "tn ,. ne ( 1f no mol" 1 in. pr.ss on 1y RETURN)

?

I~hat scah (in inches p.r degrt.) for th. map .4

Do YOU want .gr id 1 in.s <Y/Nl :.a
Do YOU wan t t ick marks (YIN) ;.:1-

Interval in decimal degren along the latitudes: 1
Inhrval in decimal degren along th. longitud.s :2.

Do you wan t 1ab.1 s (yIN) : 1.
Interval in decimal d.grrrs along the latitud.s ;~

number of d,clmal charact.rs ;~

Inhrval in decimal degrers along th. longitud.s :~
number of d.cima1 characttrs :~

PLOTTER READY (YIN) ;~
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SEISMES :
A

CARTE DES MAGNITUDES ET COUPES
=

10.1 - ENTREE DES DONNEES DE SEISMICITE

A - Listing du pr'ogramme'SEISEDIT'

-====-= ==

8 - Copie d"écr'an d"exemples dlexécutic.n du programme 'SEISEDITl
81 - création du fichier de données
82 - correction du fichier de données

10.2 - TRANSFORMATION DU FICHIER DE DONNEES A ACCES SEQUENTIEL EN UN
FICHIER DE D~4NEES A ACCES ALEATOIRE

A - Listing du programme 'ERSQEDIT'

8 - Copie d'écran d'un exemple d'exécution du programme 'ERSQEDIT'

10.3 - CALCUL DE LA MAGNITUDE AUX NOEUDS D'UNE GRILLE GEOGRAPHIQUE

A - Listing du programme 'SEI91ES"

8 - Copie dlécran d'un exemple d'exécution du programme 'SEISMES'

C - Exemple de sortie sur imprimante

10.4 - TRI DES SEISMES DANS UN POLYGONE POUR LES COUPES DE SEISMES

A - Listing du programme 'SEISSORT l

s' - Copie d'écran d"un exemple d"exécution du programme 'SEISSORT'*

C - Exemple de sortie sur imprimante*

10.5 - DESSIN DES COUPES DE SEI~1ES

A - Exemple de fichier de données



B - Listing du programme 'CRDSSECTIDN'

C - Copie d'écran d/un exemple d'exécution du programme
'CRDSSECTIDN'

D - Exemple de sortie sur traceur réduite de 63 /,

* les lettres a et b de la partie 8 correspondent à des sorties sur
imprimante (partie C) portant le m~me nom.



to correc t the 1 ine on 1y'

'EDF = end of file

TH~ 600
THEN 1120
THEN 1020
TH~ 650
TH~ 1030

GOTO 740

: PB=P

To chànge a whole 1 ine and to insert 1 Ines

To modify the old data file

Tests on the characters

To cnange the values one by one

IF A$='I' OR A$='j' AND (C$='J" OR C$='j')
TH~ PRINT 'Press N if good, or another key

: GOTO 780
IF A$='J' OR A$='j"
IF A$="N' OR A$='n"
IF A$='I' OR A$="j'
IF A$='S' OR A$="s'
IF A$='W' OR A$='w'

IF A$='I' THEN 920 ELSE 930
INPUT 'Lat ';T : GOTO 740

~F A$='2' TH~ 940 ELSE 950
INPUT 'Long ';G : GOTO 740

IF A$='3' TH~ 960 ELSE 970
INPUT "Magn ';M 1 GOTO 740

IF A$='4' TH~ 980 ELSE 1080
INPUT 'Depth ';P : GOTO 740

TB=T : GB=G : MB=M
INPUT 'Lat' jT
INPUT 'Long ';G
INPUT 'Magn ';M
INPUT "Depth ';P

570
580
590 N=I
600 INPUT 'Do YOU want any modification to the old file (YIN) ";R$
610 IF LEFT$(R$,I)='Y' DR LEFT$(R$,I)='y' THa~ 620 ELSE 1310
620 PRINT
630 PRINT 'Approximate number from the beg.nning of the file to the data"
640 INPUT 'to modify ';0
650 IF EOF(I) TH~ 1370
660
670' Data go from the disk to the memory
680' -----------------------------------
690 INPUT MI,T,G,M,P : IF N<O TH~ 1120
700 '
710' And from memory to the screen when wanted
720' -----------------------------------------
730 PRINT N
740 PRINT T;' 'jG;' ';M;' ';P
750
760' Waiting for the character input
770' -------------------------------
780 A$=INKEY$ : IF A$=" TH~ 780
790 '
800 '
8111 '
820

830
840
850
860
870
880 '
890
900
910
920
930
940
950
960
970
980
990 '
1000 '
1010
1020
1030
1040
1050
1060
1070 '
1080' Wrong key

1090' ---------
1100 BEEP : GOTO 780
1110 '
1120 '
1130 '

Jacouel ine ROUHP, Sept. 1984

PROGRAM 'SEISEDIT'

J to jump'
N to continue to next line'
1 to insert a 1 ine before the 1ut 1 ine on the screen"
S to suppress the whole 1 ine'
W to change the whole 1 ine'
1,2,3 or 4 to change the Ist, 2nd, 3rd or 4th number'

'The program SEISSORT will be used to sort earthquakes in a chosen'
'area that may have up to 10 sides, depth and magnitude ranges'
'being other cri teria of sorL'
'The program SEISMES is used to compute the mean magnitude in an'
'area on a geographical-l ike grid,'

'The program ERSOEDIT will translate the sequential data file in a'
'random access data file that can be used by the programs SEISSORT'
'and SEI SMES'

READING AND MODIIl'fING THE OLO DATA AND COPYING THEM INTOTHE NEW FILE

PRESENTATI ON

................:0=.......-===....=====-=======----=--==,=-=-=====-======10 '
20 '
30 '
40 '
50
60
70 '
80 ON ERROR GOTO 1720
90 CLS
100
110
120 '
130 PRINT 'PROGRAM TO CREATE A SEOUENTIAL DATA FILE FOR EARTHOUAKE DATA AND'
140 PRINT 'TO MOOIFY IT'
150 PRINT
160 PRINT
170 PRINT
180 PRINT
190 PRINT
200 PRINT
210 PRINT
220 PRINT
230 PRINT
240 PRINT
250 PRINT
260 PRINT 'PART 1 : to create the earthquake data file and to modify the file'
270 PRINT '(to add data at the end of the old file see Part 2)'
280 PRINT : PRINT
290 PRINT 'Press
300 PRINT '
310 PRINT
320 PRINT '
330 PRINT '
340 PRINT '
350 '
360 INPUT 'Disk reaœy (YIN) ';R$ : RS=LEFT$(R$,I)
370 IF R$<)'Y' AND R$<)'y' TH~ 360
380 PRINT 'Names of the data files of the disk l'

390 FILES '.,DAT'
400 INPUT 'What is yCur earthquakes sequential data file
410 PRINT
420 N=I
430 ,-----------------.-.--------------------------------------------------.--
440 '
450 '
460 '
470 '
480' Opening the data files490 J --- ••__~__

500 Y$='ERSOAK.DAT'
510 FILES 'ERSOAK.DAT'
520 OPEN 'l',MI,X$
530 PRINT 'Give a name for the inteM8êdiate data file (one that does not'
540 INPUT 'exist l ';YS
550 OPEN 'O',M2,YS
560

10. 1
A



1140 PRINT 12,T;G;H;P
11~0 Cs-AS
1160 """"+1
1170
1180' 1nsert ing other 1ines ?

1190 -----------------------
1200 IF HB<>O THEN 1210 ELSE 650
1210 INPUT 'Do YOU want to insert another 1ine (Y/N) ';8$
1220 IF B$='Y' OR B$='y' THEN 1030
12~0 T=TB : G=GB : H=HB : P=PB : T8=O : G8=O :H8=O : P8=O
1240 GOTD 710
1250 '
1260' Closing the old data file
1270 -------------------------
1280 CLOSE Il
1290 PRINT 12,TjG;HjP : GOTO 1380
1300 '
1310' Copying the whole sequential data file and erasing it
1320' -----------------------------------------------------
1330 IF EOF(I) THEN 1370
1340 INPUT Il,T,G,H,P
1350 PRINT 12,TlGlH;P
1360 GOTO 1330
1370 CLOSE 111
1380 KILL XS
1390 PRINT1400 , ~ a -------------_- _

1410 '
1420' PART 2 : NEW DATA
1430
1440
1450 ------------
1460 PRINT 'PART 2 : to add new earthqu~ke data'
1470 PRINT 'To exit, enter 1000 at the querry 'Lat
1480
1490' Data input frOlll the keYboard, and verifications1500' a_

1510 PRINT 'N = ';N
1520 INPUT 'Lat 'j T : IF T=1000 THEN 1630
1530 INPUT 'Long 'l G
1540 INPUT 'Hagn 'j H
1550 INPUT 'Oepth '; P
1560 '
1570' Writing the new data into the new data file
1580' -----------------------------~-------------
1590 PRINT 12,T;G;H;P
1600 N=N+1
1610 GOTO 1510
1620
1630' Closing the new data file
1640' -------------------------
1650 CLOSE 112
1660 '
1670' Changing the filename back to old one
1680' -------------------------------------
1690 NAME YS AS XS
1700 ENO
1710 '

1720' Only error treatment : the new file does not exist yet
1730 ------------------------------------------------------
1740 IF ERR=53 AND ERL=510 THEN RESUME 520
1750 IF ERR=53 AND ERL=520 THEN RESUME 1760 ELSE 1770
1760 FILES 'ERSGAK.DAT'
1770 IF ERR=53 AND ERL=1760 THEN 1780 ELSE 1800
1780 OPEN 'O',1I2,'ERSGAK.DAT' : RESUME 1460
1790 '
1800' Other errors
1810' ------------
1820 CLOSE: PRINT 'ERROR NUM8ER = ';ERR;' LINE NUM8ER = ';ERL
1830 END



8

* PIOGRA" TO CREftTE ft SEOUENTIftL DATA FILE FOR EARTHOUAIE DATA AND
TO ftODIFY n
The l'rOlral ERSQEDIT will translate the se~utntial data file in a
rlndol Itce" dltl file thlt can be u,ed by the ,rOlral' SEISSORT
and SEISftES

The ,rogral SEISSORT will be used to sort earthquakes in a chosen
area that lay have u, to 18 sides, de,th and lasnitude ranges
blinc other criteria of sort.
Th. ,rosral SEISftES is used to COlput. th. lean lasnitud. in an
area on a seogra,hical-like Irid.

PART 1 : to crea te the earthquake data file and ~o lodif~ the file
(~o add data at the end of the old file see Part 2)

Pr." : J to JUI,
ft to continue ~o next line
1 to in,ert 1 line befere the last line on the screen
S to su"ress the whole 1ine
Wto chanse the whole line
1,2,3 or 4 to chanse the lst, 2nd, 3rd or 4th nUIber

Disk ready (Y/H) ? J..
8 1 HaItS of the data files of the disk : ..

ERSQUAKE.DAT "ATPHTSS.DAT ftATPNTFZ.DAT ftATPNTTA.DAT KATPMTRK.DAT RIVPMTSS.DAT
RIYPHTPl.DAT DISC"AT3.DAT DISCftAT2.DAT ftATPHTSl.DRT DISCftAT4.DAT DISCftATl.DRT
NATPHTPL.DAT RIVPOIHT.DAT
Yhat is your earthquakes sequential data file: ? fARTHQRK.DAT

PRRT 2 : to add new earthquake data
To exit, enhl' 18tt at the ~Uerl''1 "Lat'
N = 1

. t:~I??)
Nasn ?
De,th ?
N: 2
Lat ?~long . -
Kagn? •
De,th ?7
H = 3
la~ ? 17
Lons ?-='94 •.5
"asn ? r.r
D.,th 1'11.

N = 4
La~ ? 6.8
Long ?-::11
Nasn ? Us
DfPth~
N = 5 
La~ ? -3.1
Lons ?""=n.9
Rlsn?~
Df,th ?ï'r
ft = 6 -
Lat? ~I
Lons ? -
"asn? •
D'l'th ?'1!
H= 7
lat? Jt7lons ? -
ftasn ?
De,th ? ill
H= S
Lat ?~lons ? -
Kasn? i:.11
Depth ? 11
N = 9
lat ? .:.li
lons ?---:Ii
Rasn ? r.T
De,th?"1!
H = 19
lat? 11
Long? ::l1.
NaIn ?LI
Depth ? .ll
N = 11
Lat? 19ee



E3 ~ Nales oi the data iiles oi the disk :
ERSGUAKE.DAT NRTPNTSS.DAT NATPNTFZ.DRT NRTPNTTR.DRT NRTPNTRN.DRT RIVPNTSS.DRT
RIVPHTPl.DRT DISCNAT3.DAT DISCNAT2.DRT NATPHTSI.DAT DISCNAT4.DAT DISCNATl.DAT
"RTPHTPL.DRT RIYPOINT.DftT ERRTHGRK.DRT
Yhat is '4our earth~uakes se~uent ia1 data i il e : ? EARTHGRK .0111

6ive a nale for the interlediate data file (one that does RGt
exist : ? TENP.DAT
Do ~ou ~ant an~ lodificaiion to the old fil@ (YIN) ? J.
A"roxilate nu.ber frol the be,innin, of the file to the data
to lodih ? 2
2 -

N ~.5 -81 6.5 9
- .J

N 17 -94.5 6.9 158
_4

l 6.8 -BI 6.75 55
- lat? -6.8
N -6.~ -=rr 6.75 55
- 5
N-3.! -89.9 6.5 27
- 6
S -~.! -89.9 6.5 27- ':.

N 12.7 -87.3 6.5 J38
_7
1 8.199901 -82.9 6.75 30
- Lat? lLi

lon, '?-:nJ.
lIagn ?1ûepth ?
13.6 - 2.5 6.5 37

Do '4OU vant to insert another line (Y/Hl ? n
8 -

N 8.188881 -82.9 6.75 38
- 9
N -i: -79 6.7 39

W
17 -79 6.7 39

- lat? 17
l ?~~ ••ons.~
NaIn ? L
Depth ? .u.

N 17 -99.6 7 48

PART 2 : to add nev earth~uake datâ
To exit, enter 1888 at the ~uerr'4 'lat '
"= l!Lü ? q ~

Loni ?~
~agn ?l.Jl
Dellth ? 11
H = 12
lat ?~
Long ') -
"asn ?.Afl
Dellth : .,)'J
u _ ,,-
n - ....
Lat? i..l
Lon1 ?"""'liJ.
!hln ? i...ll
Depth ? .ll
H: 14
Lat? 5.2
Long ~
"agn ? ~
DeiOth ?
H: 15
Lat ? l.a.l
lons ? -$3.5
"asn ?.iJl
Depth ., 33
H: 16-

Lat ?1P','lon. ? -
Na,n ?
Dellth ? .li
H = 17 .

lat?:tLon, ? -
"agn ?
De,th .
H: 18
lat·? ~Q;
Lons ? -
Il '\-aln :U
Depth ? Jl
H = î9
Lat? l!!!.



READING AND MOOIFYINGTHE OLD DATA AND COPYING THEM INTO THE NEW FILE

Reading the number of records of the randorn acctss data file
--------------------.---------------------------------------

10.2

PART 1 : to modify the sequential earthquake data file"
"and to put the data in a random access data file,"
"To add new data: see Part 2,"

data fil e"

R$=LEFT$(R$,I )

": CVS(H)

end of fil e'EOF

ELSE 1200

THEN 760
THEN 1450
THEN 1330
THEN 1080

"jM2
• ;P• ;M;-

wi 11 becorne
• ;G;·

1F EOF( 1) THEN 1700

Erasing 1 ines

Tests on the characters

And frorn memory to the screen when asked

To modify the old data file

Waiting for the character input

IF A$="I" OR A$="i" AND (C$='J' OR C$="j
THEN PRINT "PRESS N IF GGOD, OR ANOTHER KEY TD CORRECT THE LINE ONLY"

: GOTO B90
IF A$="J' OR A$="j"
IF A$='N' OR A$='n"
IF A$="I' OR A$="i"
IF A$='S" OR A$="s"

INPUT 'How many 1 ines do YOU want to suppress "jU
IF U=I THEN 830

INPUT "Do you want any modification to the sequential data file (YIN) "j

GET 112,1
PRINT "Last record of the rando~ access data file
PRINT

PRINT N; "
PRINT Tj'
PRINT '

IF LEFT$(R$,I)='Y' OR LEFT$(R$,I)='y" THEN 800 ELSE 1610
PRINT 'Approximate number from the beginning of the sequential

INPUT "to the data to modify "jQ
PRINT

1030
1040
1050
1060
1070 '
1080 '
1090 '
1100
1110

570
580
590
600
610 Looking at the random access data file
620 --------------------------------------
630 PRINT "Wh i ch record of the random access da ta fil e do yoU wan to see"
640 INPUT ·(type 0 if none) ";S
650 1F 5=0 THEN no
660 ·GET 112,S+1
670 PRINT
680 PRINT CVS(T$),CVS(G$),CVS(M$),CVI(P$)
690 PRINT
700 INPUT '00 you want to see another record (YIN) "jR$
710 IF R$='Y" OR R$="y" THEN 630
no PRINT
730 PRINT "Number of the record of the random access data file to begin"
740 INPUT "to CoPy the sequential data file "jM2
750 '
760
770 '
780
R$

790
800
810
820
830
840 '
850 Data go from the disk to the memory
860' ------------------------------- _
870 INPUT III,T ,G,M,P
880 IF N<Q THEN 1450
890
900 '
910
920
930
940
950
960
970
980 A$=INKEY$ : 1F A$=" THEN 980
990
1000 '
1010 '
1020

3rd or 4th number"
4 depth)"

Jacouel ine ROLNP, Sept, 1984

to next 1 ine"
1 ine before the lut 1 ine on the screen"

PROGRAM 'ERSQEDIT'

J to jump"
N to continue
1 to insert a
S to suppress the who!e 1 ine"
W to change the whole 'ine"
1,2,3 or 4 to change the Ist, 2nd,
(1 : lat, 2 : long, 3 : magnitude,

"The program SEISSORT will be used to sort earthquakes in a chosen"
"area that may haue up to 10 sides, depth and magnitude ranges"
"being other criteria of sort,"
"The program SEISMES is used to compute the mean magnitude in an"
"area on a geographical-I ike grid,"

"PROGRAM TO MOOIFY EARTHQUAKE SEQUENTIAL DATA FILE'
'AND TO TRANSLATE IT INTO A FINAL RANDON ACCESS DATA FILE"
'USED BY THE PROGRAMS 'SEISSORT' AND 'SEISMES'"

PRESENTATION

A 10
20
30 '
40 '
50
60 '
70 '
80.ON ERROR GOTO 2090
90 CLS
100
110 '
120 '
130 PRINT
140 PRINT
150 PRINT
160 PRINT
170 PRINT
180 PRINT
190 PRINT
200 PRINT
210 PRINT
220 PRINT
230 PRINT
240 PRINT
250 PRINT
260 PRINT
270 PRINT 'Press
280 PRINT •
290 PRINT "
300 PRINT "
310 PRINT "
320 PRINT "
330 PRINT "
340 PRINT
350 '
360 INPUT 'Disk ready (YIN) ";R$ : R$=LEFT$(R$,I)
370 IF R$<>"Y' AND R$<>"y" THEN 360
380 PRINT "Data files of the disk :"
390 FILES "•• DAT"
400 INPUT "Name of your earthquake sequential data file: ";X$
410 INPUT "Name of your earthquake random access data file: "jY$
420 N=I
430 MB=O
440 ,-------------------------------------------------------------------
450 '
460 '
470 '
480
490' ODening the data files
500' ---~------------------
510 OPEN "1',III,X$ 'sequential data file
520 OPEN 'R",1I2,Y$,14 'randorn access data file
530 FIELD 112, 4 AS T$, 4 AS G$, 4 AS M$, 2 AS P$
540 '
550 '
560 '



LSET P$=MKU(P)

LINE NUMBER = 'jERL

IF T=1000 THEN 1990

PART 2 : NEW DATA

Closing the sequential data file

Data input from the keyboard, and verifications

PRINT
PRINT 'N = 'jM2

INPUT 'Lat '; T :
INPUT 'Long '; G
INPUT 'Magn '; M
INPUT 'Oepth '; P

1700
1710
1720 CLOSE III
1730 PRINT : PRINT
1740 ,------------------------------------------------------------------------
1750
1760 '
1770 '
1780
179~ PRINT' PART 2 : ta add new earthquake data ta the random access file'
1800 PRINT 'Ta exit, enter 1000 at the querry 'Lat ,.
1810 INPUT 'Random access file record number to write the next record ';M2
1820
1830 '
1840
1850
1860
1870
1880
1890
1900
1910
1920' Writing the new data into the new data file
1930 -------------------------------------------
1940 LSET TS=MKSS(TJ : LSET Gt=MKSS(GJ : LSET MS=MKS$(MJ
1950 PUT 112,M2+1
1960 N=N+I : M2=M2+1
1970 GOTO 1850
1980
1990' Writing the number of records of the random access data file
2000 in the first record and closing the file
2010' ------------------------------------------------------------
2020 LSET Tt=MKS$(M2-IJ LSET GS=MKSS(M2-IJ
2030 LSET MS=MKS$(M2-J) : LSET PS--MKU(M2-1)
2040 PUT 112,1
2050 CLOSE 112
2060 END
2070 '
2080 'Only error treatment : the random access file does not exist yet
2090 ----------------------------------------------------------------
2100. IF ERR=53 AND ERL=510 THEN OPEN 'R',M2,Y$,14 ELSE 2140
2110 GET 112,1 : PRINT 'Last record in the file = ';CVS(TS)
2120 RESLttE 1790
2130
2140' Other errors
2150' ------------
2160 CLOSE: PRINT 'ERROR NUMBER = ';ERR;'
2170 END

R$=LEFTS(RS, J)

LSET P$=MKI$(P)

LSET P$=MKU(P)

LSET MS=MKSS(M)

1300

1280

1410

1260

IF A$='W' OR A$='w' THEN 1360

Wrong key

To change the values one by one

IF A$='I' THEN 1250 ELSE
INPUT 'Lat ';T : GOlO 930

IF A$='2' THEN 1270 ELSE
INPUT 'Long ';G : GOTO 930

IF Â$='3' THEN 1290 ELSE
INPUT 'Magn ';M : GOTO 930

IF A$='4' THEN 1310 ELSE
INPUT 'Depth ';P : GOTO 930

1120 ,---------------
1130 FOR 1=1 TO U
1140 IF EOF(IJ THEN 1700
1150 INPUT MI,T,G,M,P
1160 NEXT 1
1170 ,---------------
Il 80 GOTO 830
1190
1200
1210 '
1220 '
1230 '
1240
1250
1260
1270
1280
1290
1300
1310
1320 '
1330' To change a wh01e 1ine and to insert 1ines
1340' ------------------------------------------
1350 T8=T : G8=G : MB=M : P8=P
1360 INPUT 'Lat ';T
1370 INPUT 'Long ';G
1380 INPUT 'Magn ';M
1390 INPUT 'Depth ';P GOTO 930
1400 '
1410 '
1420
1430 BEEP : GOTO 960
1440
1450 ' Writing the data in the new file
1460 ' --------------------------------
1470 LSET Tt=MKSS(TJ : LSET GS=MKSS(GJ : LSET MS=MKS$(MJ
1480 PUT 112 ,M2+ 1
1490 C$=A$
1500 N=N+l : M2=M2+1
1510 '
1520' Inserting other 1ines ?

1530' -----------------------
1540 IF MB(>O THEN 1550 ELS~ 830
1550 INPUT 'Do YOU want ta insert another 1ine ? (YINJ';RS
1560 IF R$='Y' OR R$='y' THEN 1360
1570 T=TB : G=GB M=MB P=PB
1580 T8=O : G8=O : M8=O : P8=O
1590 GOlO 920
1600 '
1610' Writing the wh01e sequential data file
1620' --------------------------------------
1630 IF EOF(IJ THEN 1700
1640 INPUT MI ,T ,G,M,P
1650 LSET TS=MKSS(TJ : LSET Gt=MKSS(GJ
1660 PUT M2,M2+1
1670 M2=M2+1
1680 GOTO 1630
1690 '
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*PROGRAI TO 100lFY EARTHQUAKE SEQUEMTIAL ORTA FILE
RMD TO TRANSLATE IT INTO AFINAL RANDOI ACCESS DATA FILE
USED 8Y THE P~06RAftS 'SEISSORl' RND 'SEISftES'

The ,rogral SEISSORT will be used to sort earth,uakes in a chosen
area that la~ haye up to 18 sides, depth and lacnitude ranges
being other criteria of sort.
The ,rogral SEISftES is used to cOIPute the lean lagnitude ln an
area on a ceorra,hical-like (rid.

PART 1 : to lodif~ the se,uential earth,uake data file
and to put the data in a randol access data file.
To add new data: iee Part 2.

Press : J to jUlP
Nto continue to next line
1 to insert a line before the last line on the sereen
S to su"ress th. whol. line
Uto chaRI' th. whol. lin.
1,2,3 Of 4 to chanle the l,t, 2nd, 3rd Of 4th nUlbef
(1 : lat, 2 : lonll 3 : lalnitudf, 4 dfpth)

Disk rnd'4 (Y/H) ?:L
Data files orthe disk :
ERSQUAKE. DilI "ATPNTSS. DAT "ATPNTFZ. DIIT KATPNTTII.DAT KATPNTR". DAT RIYPNTSS. DAT
RIYPK1Pl.OIIT 0ISC"IIT3.DRT DISCftIlT2.DRT "ATPMTS\.DRT DISCftRT4.DRT DISCftRTI.DRT
NATPHTPL.DAT RIVPOINT.DRT EARTH9AK.DAT
IIl1e of ~our farihquaM se,uential data file : ~ RRTHGRK.D
Nale of ~our earth,uake randol access data file: ' ~~~
Last record of the randol access data file: e
Uhich record of the randol access data file do ~OU want to see
(t~~e 8 if none) ? !
NUlber of the record of the randol access data file to be,in
to COP1j the se"uential data fi h ? J.
Do 'lOU liant an'4 IltdHication to the s.quential data file (YIN) ? l.
Rp,roxilate nUlbfr ftel the belinninl of the i.qUfntial data file
1.0 the data to lodif, ? !!

11 IIill b.cOle Il
17 -99.6 7 ••

N
Il lIil! becne Il
17.2 -99.5 7.13 33

N
12 \Ii 11 becolt 12
7.4 -82.7 6.75 33

N-n "ill beeole 13
2 5.2 76.4 6.75 69

-Lons? -n.:
5.2 - • 6.75 "

14 IIill brcolr 14
! 5.2 -76.4 6.75 6'

Kow lan'l lines do 'lOU want to suppress ; 1
14 "Ill Decole 14 -
2.1 -23.5 6.63 33

~ 15 lIil! becou IS
5.4 -82.5 6.5 33

1
-lai? Li

Lon.' ?~.".ltasn ?
Del'th !

7.5 - ~.3 ? 33
N
-Do \jOU want 1.0 insert another 1ine ? ('ilN)? .!!.

16 will becole 16
. 5.4 -82.5 6~S· 33

N
- 17 "ill becole I?

16.3 -82.5 6.5 33
Yi.

lat? 1i..l
Lon, ?~
hln ., 7":"ïr
Depth f1T"

16.3 ':'9'5.8 7.25 29
N
- 18 will becole 18

-9.175999 -78.823 7.8 43
!:!

PRRT 2 : to add nell earth,uake data to the randol access file
To exit, enter 118& at the querr\j 'lat'
Randol at'cess file ret'ord nUlber to IIrite the nut record? 11
li = 19
Lat? lY!Z.AA
Lonl? ~.
Ita,n , 11
Oepth ? !i

"= 29
Lat? 7tfm1
Lons? -
hln? .6 .
Depth ""1l
"= 21
Lat ? .11!!



subtit1e : ·;S$

Questions about the geographical 1 imih o~ the study

INPUT ·DISK READY (YIN) ";RS : RS-LEFT$(RS,J)
IF RS<>"Y· AND RS<>"y' THEN 370

550 PRINT ·North latitude in degrees (use + for the northern hemisphere"
560 INPUT ·and - for the southern'hemisphere) ·;LAn~

570 INPUT ·South latitude: ·;LATS
580 IF LATN>LATS THEN 600
590 SWAP LATN,LATS 'exchange LATN and L~TS

600 PRINT
610 PRINT ·West longitude in degrees (use + East of Greenwich and - West of"
620 INPUT ·Greenwich) : ·;LONGW
630 INPUT ·East longitude: ·;LONGE
640 WIDS=LONGE-LONGW
650 IF WIDS<O THEN WIDS=360+WIDS
660 PRINT ·The width of the grid is ·;CINT(WIDS*IOO)/IOO;· degrees.";
670 INPUT· Is it OK (YIN) ·;RS : R$=LEFT$(RS,I)
680 IF RS<>·Y· AND RS<>·y" THEN 610
690 IF LONGE<LONGW THEN LL=I '180 deg of longitude flag
700 IF LL=I THEN LONGE=360+LONGE
710 W=INT«450/(LATN-LATS+.6)-.8)*5)/5
720 NSETS=INT«WIDS-.8)/w)+1

'number of tables to create to couer the who!e area
730 PRINT
740 PRINT "The program will haue to read the data file on the disk "jNSETS
750 PRINT "TIMES and to print ";NSETSj" sets o~ results."
760 PRINT
770 '
780' Questions about the magnitude choice
790' ------------------------------------
800 PRINT "MAGNITUDE CHOICE : number of interuals (up to 10), type 0 if any"
810 INPUT ·magnitude : ";NM
820 IF NM=O THEN 900
830 IF NM(O OR NM>IO THEN PRINT "Number from 0 to 10,' GOTO 800
840 ,---------------
850 FOR 1=1 TO NM
860 PRINT "Interual ·;1;" minimum included "j : INPUT MI(I)
870 INPUT'" maximum excluded "; MA(I)
880 NEXT 1
890 ,---------------
900 PRINT
910 '
920' Questions about the depth choice
930' --------------------------------
940 PRINT "DEPTH CHOICE : number of interuals (up to 10), type 0 if aIl"
950 INPUT "depths (depths. of 0 and 33 km mean undef ined depth) : ";ON
960 IF ON=O THEN 1060
970 IF ON<O OR ON>IO THEN PRINT "Number from 0 to 10," : GOTO 940
980 ,---------------
990 FOR 1=1 TO ON
1000 PRINT "Interual ·;1;" : minimum included "; : INPUT 01(1)
lOlO INPUT" maximum excluded ";DA<I)
1020 NEXT 1
1030 ,---------------
1040 ,------------------------------------------------------------------------
1050 '
1060 ' READING AND COMPUTATION PART
1070 '
1080 '
1090 GMI=LONGW 'GMI = W long of th, first set of table
1100 IF WIDS>(W+.8) THEN GM2=GMI+W+.8 ELSE GM2=LONGE

'GM2 = E long of the first set of table

·between the earthquake regional magnitude and body-waue magnitude,·
·and follows the method byMarkus BATH described in two articles :.
"'Seismic Energy Mapping appl ied to Sweden' , 1982, Teetonophysics,·
"uol. 81, p. 85-98, and 'Earthquake Data Analysis : an Example ~rom"

"Swed,n', 1983, Earth-Science Reuiews, uol. 19, p. 181-303. Two·
"mod if icat ions haue beell introduced : there is no area corree t ion"
·in this uersion used for locations close to the Equator, and the"
·earthq~~~e magnitude is distributed on the grid in a gaussian way.·

250 PRINT
260 PRINT
270 PRINT
280 PRINT
290 PRINT
300 PRINT
310 PRINT
320 PRINT
330 PRINT
340 PRINT· A fan-~olded paper is recommanded.·
350 PRINT
360 '
370
380
390 PRINT
400 PRINT ·Data ~iles on the disk :.
410 FILES "*.DAT·
420 PRINT
430 INPUT ·What is.your data file· ;X$
440 PRINT
450 '
460' Questions about the titI, and subtitle
470' --------------------------------------
480 INPUT "Title : ";W$
490 PRINT
500 INPUT"
510 PRINT
520 '
530 '
540 '

10.3
A 10'

20
30 ' PROGRAM 'SEISMES'
40 '
50 ' Jacque! ine ROUMP, Oct, 1984
60 '
70 '
80 CLS CLEAR: OPTION BASE 1
90 '
100 ' PRESENTATION AND QUESTIONS
110 '
120 '
130 PRINT· Program to compute th.e auerage sei5l1lic magni tude in an area.·
140 PRINT
150 PRINT· The data are read in a random access data ~ile, created by the·
160 PRINT ·programs SEISEDIT and ERSQEDIT, The results are presented on a·
170 PRINT ·geographical-l ike table: the magnitude is computed ~or euery knot·
180 PRIN" ·o~ a 0.2 degree grid, i~ the ualue is zero the sign is a period.·
190 PRINT
200 PRINT· The assignation o~ a magnitude to a knot o~ the grid is·
210 PRINT ·di~~erent i~ the earthquake has taken place uery close to a knot,·
220 PRINT ·on a 1 ine between two knots or elsewhere.·
230 PRINT
240 PRINT· The program uses the re 1a t ions be tween magn i tude and energy, and



1240 '
1250' Reading the number of records in the data file
1260' ----------------------------------------------
1270 GET Il, 1
1280 N=CVS(T$)

10ngi tude 1 ine

longitude line
Bl=B-1

Earthquake close to a latitude line but not to a longitude 1 ine

Earthquake close to a grid knot

Earthquake close to a longitude 1 ine but not to a latitude 1 ine

Earthquakes not close to a knot nor a grid line

---------------------------------------------------------------

IF ABS<G)*10-INT<ABS<G)*10».5 THEN 1940
'to determine the knots longitudes

O=B+l

O=B-I

O=B+l

O=B-I

MAG<A,B)=MAG<A,B)+E
MAG<A+l,B)=MAG<A+I,B)+El2 : MAG<A-l,B)=MAG<A-I,B)+El2
MAG<A,B+I)=MAG<A,B+l)+El2 1 MAG<A,B-l)=MAG<A,B-I)+El2
MAG<A+I,B+l)=MAG<A+I,B+I)+El4 MAG<A+l,B-I)=MAG<A+I,B-I)+El4
MAG<A-l,B+l)=MAG<A-l,B+l)+El4 1 MAG<A-l,B-l)=MAG<A-I,B-I)+El4
GOTO 2100

IF Tl*10-INT(Tl*10)(.5 THEN 1690 'to determine the knots latitudes
C=A+I Al=A-I: Cl=C+l : GOTO 1700

'the earthquake is closer to the lower grid latitude 1 ine
C=A-I ': Al=A+l : CI=C-l

'the earthquake is closer to the upper grid lati tude 1 ine
IF ABS<G)*10-INT(ABS<G)*10».5 THEN 1720

'to determine the knots longitudes
BI=B-l : 01=0+1 1 GOTO 1730

'the earthquake is closer to the left grid longitude 1 ine
Bl=B+l : 01=0-1

'the earthquake is closer to the right grid longitude 1 ine
MAG(A,B)=MAG<A,B)+E -1 MAG<C,D)=MAG(C,D)+E
MAG<A,D)=MAG<A,D)+E : MAG(C,B)=MAG(C,B)+E
MAG(Cl,B)=MAG(Cl,B)+El4 MAG(Cl,D)=MAG(Cl,D)+E/4
MAG(C,Bl)=MAG<C,Bl)+El4 MAG(A,81)=MAG<A,Bl)+~'4

MAG<Al,D)=MAG<Al,D)+El4 MAG<AI,B)=MAG<AI,B)+El4
MAG<A,Dl)=MAG(A,DI)+El4 MAG<C,DI)=MAG<C,Dl)+El4
~OTO 2100

01=0+1 : GOTO 1950
'the earthquake is closer to the left

Bl=B+l 01=0-1
. 'the earthquake is closer to the right

MAG<A,B)=MAG<A,B)+E 1 MAG(A,D)=MAG(A,D)+E
MAG<A+I ,B)=MAG(A+l ,B)+El2 : MAG(A-l ,B)=MAG<A-l ,B)+El2
MAG<A+I,D)=MAG<A+l,D)+El2 : MAG<A-l,D)=MAG<A-l,D)+E/2
MAG<A,Bl)=MAG(A,Bl)+El4 : MAG<A,Dl)=MAG(A,Dl)+El4
GOTO 2100

1930

1690

1700

1940

1950
1960
1970
1980
1990
2000 '
2010 '
2020 '
2030
2040

2050

IF TI*10-INT(TI*10)(.5 THEN 2050 'to determine the knots latitudes
C=A+l Al=A-1 CI=C+I: GOTO 2060

'the earthquake is closer to the lower latitude line
C=A-l : Al=A+ 1 : Cl=C-l

'the earthquake is closer to the upper latitude 1 ine
2060 MAG(A,B>=MAG<A,B)+E: MAG(C,B)=MAG(C,B)+E
2070 MAG(A,B+l)=MAG<A,B+l)+El2: MAG<A,B-I)=MAG(A,8-1)+El2
2080 MAG<C,B+I)=MAG<C,B+I)+El2: MAG(C,B-I)=MAG<C,B-I)+El2
2090 MAG <Al ,B>=MAG<Al ,B)+El4 1 MAG<CI ,B)=MAG<Cl ,B)+El4
2100 X=O: Y=O
2110 NEXT IY.
2120 ,---------------

1720

1710

1730
1740
1750
1760
1770
1780
1790
1800 '
1810 '
1820 '
1830
1840
1850
1860
1870
1880
1890 '
1900 '
1910 '
1920

1650 '
1660 '
1670
1680

'number of 1 ines of the table
'table sets counter
'page counter

'number of columns of this set of table
'table for the values on the grid knots

'the earthquake is outside the selected depth classes
'closest 1 ine number in th. table
'closest column number in the table

'XS is the name of the data file used here
4 AS GS, 4 AS M$, 2 AS P$

'TS=lat, 6$=long, MS=magnitude, PS=depth

'the earthquake ls outside the selected magnitude classes

NEXT 1

FOR 1=1 TO ON
IF P)=D.I<I> AND P(DA<I) THEN 1560

FOR 1=1 TO NM
IF M)=MI<I> AND M(MA<l) THEN 1480

NOO 1

IF X=I
IF X=I
IF Y=1

Reading th. value records

GOTO 2100
P=CVI(P$)

IF ON=O tHEN 1560

GOTO 2100
A=CINT<T! *5) +2
B=CINT<G*5)-GMI*5+2
E=(JO· <2 .57*M»

'energy releas.d by the earthquake <2.57 from M. BATH <1982 & 1983»
IF CINT<TI*IO) MOD 2=0 THEN X=1 ELSE X=O

'if X=1 earthquake close to an horizontal grid line
IF CINT(ABS(G)*IO) MOD 2=0 THEN Y=I ELSE Y=O

'if Y=I earthquake close to a vertical grid line
ANDY=I THEN 1830
THEN 1920
THEN 2030

FOR IY.=2 TO N+l
GET Il, IY.

IF CVS(TS)(LATS OR CVS<T$)}LATN THEN 2100
T!=CVS<T$) -LATS
G=CVS<GS)

IF LL=1 AND G(O THEN 6c360+G
IF G(GMI OR G)GM2 THEN 2100

M=CVS(M$)
IF NM=O THEN 1480

,---------------

1600

1590

1610
1620
1630
1640 '

1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580

1110 LM=(LATN-LATS)*5+3
1120 NTIMES=1
1130 NP=1
1140 GM=CINT«GM2-GMl)*5+3)
1150 DIM MAG(LM,GM)
1160 PRINT
1170 PRINT ·The program will use the disk for the ·;NTIMES;" TIME,";
1180 INPUT" are you ready (YIN) ·;RS 1 RS=LEFTS(RS,I)
1190 IF RS()·Y· AND RS()·y· THEN 1170
1200 CLS 1 LOCATE 15,5 : PRINT ·READING AND COMPUTING THE ENERGY"
1210 PRINT
1220 OPEN ·R·,II,XS,14
1230 FIELD Il, 4 AS TS,



'latitude value

GOTO 2750..,

2690 FOR J=LM TO 1 STEP -1
2700 LPRINT USING •••••• ';<J+LAfS*5-2)/5;
2710 ' ---------------
2720 FOR I=N TO NI
2730 IF MAG(J,I)=O THEN LPRINT •
2740 LPRINT USING •••.•• ";MAG(J,I);
2750 NEXT 1
2760 ' ---------------
2770 LPRINT
2780 NEXT J
2790 ,---------------
2800 '
2810' Pr.paring th. n.xt page of th. table
2820' ------------------------------------
2830 LPRINT CHR$(12) 'CHRS(12)=form f••d to th. top of n.xt page
2840 N=N+21 : Nl=Nl+21 : NP=NP+l
2850 IF Nl>=GI1 THEN Nl=GI1
2860 IF N)=GI1 THEN 2920
2870 LPRINT
2880 GOTO, 2360
2890 '
2900' Pr.paring th. n.xt table
2910' ------------------------
2920 GI11=GMl+W : GM2=GM2+W 'W d.grees is to assure an overlapping

of the differ.nt tables (on. table is W+0.8 d.grees wide only beeause of
1 imited size memory)

2930 IF GI12)LONGE THEN GM2=LONGE
2940 IF GMl>LONGE THEN 2960
2950 ERASE MAG : NTJME5=NTIMES+1 : GOTO 1140 'the table mustbe erased to

ereate another one if the last on. was not large .nough to finish to eov.r
th. area

2960 END

2130 CLOSE .1
2140 '
2150' Conv.rting th. eumulat.d .n.rgy into magnitude
2160' ----------------------------------------------
2170 CLS : LOCATE 15,5 : PRINT 'COMPUTING THE MAGNITUDE
2180 ,---------------
2190 FOR 1=1 TO LM
2200 ' ---------------
2210 FOR J=1 TO GI1
2220 IF MAG(I,J)=O THEN 2240.
2230 MAG(I,J)=(LOG(MAG(I,J»/LOG(10»/2.57

'2.57 from M. BATH (1982 & 1983)
2240 NEXT J
2250 ' ---------------
2260 NEXT
2270 ' -----------------------------------------------------------------------
2280 '
2290 ' PRINTING PART
2300 '
2310 BEEP,: CLS : LOCATE 15,5
2320 INPUT 'PRINTER READY (YIN) ';RS : RS=LEFT$(RS, J)
2330 IF RS()'Y' AND RS()'y' THEN 2320
2340 N=1 : IF GI1)21 THEN Nl=21 ELSE Nl=GI1

'21 is th. maximum numb.r of eolumns for 1 page
2350 '
2360' Printing th. titI., subtitl. and eharaet.risties
2370' ------------------------------------------------
2380 LPRINT CHRS(27)'n' TA8(34) ·pag.·;NP
2390 LPRINT CHRS(27)'" : LPRINT CHR$(27)'Z'R' : LPRINT
2400 LPRINT TAB«72-LEN(W$»/2) CHRS(27)'X' W$ 'printing th. titI.
2410 LPRINT CHRS(27)'N' : LPRINT CHRS(27)'Y' : LPRINT
2420 LPRINT TAB(5) S$ 'printing th. sllbti tl.
2430 LPRINT CHRS(27)CHRS(34)
2440 LPRINT ·Magnitud. Choie. : ';
2450 IF NM=O THEN LPRINT ·all. magnitud.s· GOlO 2470
2460 FOR 1=1 TO NM : LPRINT '['jMI(I);'-"jMA(I>;'],'j NEXT
2470 LPRINT
2480 LPRINT ·O.pth Choie. : ';
2490 IF ~O THEN LPRINT 'all d.pths· : GOTO 2510
2500 FOR 1=1 TO ON : LPRINT '[';DI(I);'-';DA(I)j'],'; NEXT
2510 LPRINT
2520 '
2530' Printing th. longitud.s
2540' -----------------------
2550 LPRINT CHRS(27)'Q'
2560 LPRINT • 'j
2570 ,---------------
2580 FOR I=N TO NI
2590 LG=<GI11*5-2+1)/5 'Iongitud. valu.
2600 IF LL=1 ANO LG)180 THEN LG=ABS(360-LG) ELSE LG=ABS(LG)
2610 LPRINT USING •••••• ';LG;
2620 NEXT 1
2630 ,---------------
2640 LPRINT : LPRINT
2650 '
2660' Printing th. latitud.s and th. data
2670' -----------------------------------
2680 ,---------------
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* Profral to cOI,ute the averafe seislic lafnitude in an aFea.
Th. diti i'. "id in i 'indol iCC'ii diti til., c,.i\.d by th.

,rOlral~ SEISEDIT and ERSQEDI1. The ,eiulti a,e ,reiented on a
seosra,hical-lik, table: the lasnitude ii cOI,uted for ,very knot
of a 8.2 desree srid, if the value is zero the sisn is a ,eriod.

The assisnation 01 a lasnitude to a knot 01 the srid is
di Herent il the earth~uake has taken , lace v,rll close to a knot,
on a line betveen two knots or elsewhere. This ,rosral uses the
lethod ilasined by Markus BATH, lodified to have a saussian
distribution 01 the lasnitude of an earthquake on the srid.

Afan-folded ,a,er is recol.anded.

DISK READY (Y/H) ?.l
Data files on the disk :
ERSQURKE.DRT HATPNTSS.DAT HATPNTFZ.DRT HRTPNTTR.DRT "RTPNTRH.DAT RIVPNTSS.DAT
RIYPNTPL.DRT DISCHRTJ.DR1 DISCHRT2.DRT HRTPNTSI.DRT DISCMRT4.DRT DISCMATI.DRT
HRTPNTPL.DftT RIYPOINT.DftT

Yhat is your data file? ERSQUR~E.DRT

Title : ? Ill!
subtitl. : ? For listing illustration

North latitude in decrees (use + for the northern helis,here
and - for the southern helis,herel : ? 21
South 1at itude : ? li -
Y,st loncitude in decrees (use + East of Greenwich and - West of
Grelnwich) : ? -112
East lonsitude r-r-~
The vidth of the sridis 7 desrees. Is ii OK ('ilH) ? 1.

The ,rosral viII have to read the data fil, on the disk 1
TlftES and to ,rint 1 sets ot results.

MAGNITUDE tHOltE : nUIber of intirvais (U, to 18), ty,e 9 if" any
usnitude : ?.!
DEPTH CHOICE : nu.ber of intervals (v, to tl), ty,e 1 if aIl
de,ths (de,tns 01 8 and 33 kl lean undtfined de,th) : ? 1-
The ,rosral will use the disk lor the 1 TI"E, are vou ready (Y/H) ?jL

* RERDIN' RND CO"PUTIN' THE ENERûY

* CO"PUTIN6 1HE "R'NITUDE

* PRIHTER RERDY (Y/Hl ? Y



C page 1 page 2

!&il TEST

For 1 isting illustration For 1 isting illustration

Magn i tude Choi ee : aIl magn i tudes Magnitude Choiee : ail magnitudes

Oepth Choiee : aIl depths Oepth Choi ee : ail depths

182.2182.0 101.8101.6101.4111.2101.0 1BD.8 100.6 180.4 180.2 100.0 99.8 99.6 99.4 99.2 99.0 98.8 98.6 98.4 98.2 98.8 97.8 97.6 97.4 97.2 97.0 96.8 96.6 96.4 96.2 96.0 95.8 95.6 95.4 95.2 95.0 94.8

21.2 21.2
21.0 21.1
28.8 4.88 4.88 28.8
20.6 4.n S.30 5.40 S.27 21.6
20.4 S.39 5.50 5.38 28.4 3.97
20.2 5.38 5.39 5.27 S.38 5.27 28.2 4.08 4.28 4.08
20.0 5.27 S.50 5.51 5.28 21.8 4.08 4.28 4.08
19.8 5.39 MO 4.98 19.8 3.97
19.6 4.98 4.98 4.78 19.6 4.38 4.38
19.4 5.37 4.87 5.10 5.10 4.87 4.17 19.4 4.27 4.50 4.50 5.27
19.2 M8 5.60 M9 4.97 4.71 4.98 4.99 4.40 4.29 4.07 4.18 4.07 19.2 4.38 5.38 5.58 5.38
19.0 5.48 5.60 5.50 S.09 S.13 5.09 4.71 4.89 4.51 4.07 4.18 4.31 4.20 19.0 3.n 3.88 3.n S.38 S.58 5.38
18.8 5.37 '-04 5.18 S.32 5.31 5.17 5.13 5.04 4.73 S.37 4.08 4.21 4.12 3.67 18.8 3.88 4.00 3.88 S.27 3.58 3.47
18.6 4.17 4068 4.91 S.OI S.21 S.35 5.33 5.34 5.15 6.65 S." 5.60 5.48 4.54 4.39 4.17 4.28 4.26 4.87 3.n 4.39 18.6 4.39 3.92 3.67 4.47 4.47 3.n 6.97 4.17 4.29 4.18 3.58
18.4 4.45 4.57 4.82 4.90 5.13 5.27 M3 S.50 6.76 6.88 6.76 5.62 5.50 5.09 4.62 4.69 4.41 4.99 5.10 4.99 4.51 18.4 4.52 4.35 4.14 4.47 4.74 4.n 7.08 7.20 7.08 4.07 4.32 4.40 4.29 3.47
18.2 4.51 4.62 4.53 4.99 5.41 5.42 5.41 5.57 6.76 6.88 6.76 5.48 5.30 5.31 5.12 4.92 4.79 4.99 5.10 4.99 4.44 18.2 4.42 4.25 4.22 4.48 4.n 4.82 7.08 7.20 7.08 4.30 4.36 4.47 4.64 4.58 3.57
18.0 4.37 4.48 4.87 5.33 7.48 7.48 5.30 5.29 5.49 6.65 4.95 5.07 S.30 5.31 5.15 S.02 4.79 3.82 4.87 4.41 4.29 18.0 3.67 4.10 4.08 3.74 4.58 4.65 4.47 6.97 4.08 4.30 4.46 4.67 4.78 4.n 4.47 4.67 3.68
17.8 4.57 4.n 7.37 7.60 7.60 7.37 S.58 4.95 5.79 5.79 4.98 5.17 5.19 5.11 5.12 4.87 4.33 4.29 4.28 4.17 17.8 3.68 3.80 3.68 3.57 4.57 4.68 4.57 3.48 3.60 4.07 4.48 4062 4.n 4.64 4.81 4.91 4.78
17.6 4.68 4.88 4.85 S.IB 7.48 7.48 6.78 6.81 6.59 6.47 5.90 6.04 5.15 5.17 5.15 5.12 5.13 5.18 4.68 3.40 3.67 17.6 3.79 3.80 3.68 3.87 4.68 4.88 4.68 3.37 3.98 5.38 5.38 4.49 5.19 4.95 4.81
17.4 4.68 4.80 4.68 4.93 S.28 6.67 6.90 6.93 6.81 6.59 6.16 6.25 6.13 7.01 7.01 5.41 5.32 5.32 5.18 5.37 3.98 17.4 3.95 3.91 4.82 4.17 4.59 4.69 4.57 5.27 5.50 5.50 5.39 5.47 5.40 4.47
17.2 4.57 4.91 5.14 5.27 6.78 6.81 6.60 6.48 6.15 6.25 6.97 7.17 7.15 6.90 S.46 5.31 5.50 5.60 M9 17.2 5.,06 4.99 4.30 4.40 4.46 4.34 4.09 3.n 3.65 3.79 5.38 S.38 5.39 5.50 5.54 5.27
17.0 4.38 4.50 4.99 4.99 4.56 5.97 5.97 5.47 5.59 6.39 6.91 7.13 7.08 5.61 5.41 5.11 5.50 5.61 S.52 17.0 5.33 5.31 5.21 4.49 4.49 4.42 4.41 4.33 3.n 4.97 4.97 4.21 4.48 5.27 5.52 5.50 5.27
16.8 4.38 4.58 4.39 4.10 4.33 4.31 4.80 4.92 4.98 5.16 6.79 6.90 6.n 5.64 5.22 5.06 5.26 5.46 S.34 16.8 5.41 6.98 6.98 5.18 4.78 4.44 4.58 4.55 4.97 5.20 5.20 4.97 4.29 4062 5.27 5.27 3.57
16.6 4.27 3.87 3.87 4.80 4.ft 4.96 5.21 5.32 5.38 5.64 5.n 5.61 6.38 6.38 5.30 5.33 S.30 16.6 6.87 7.10 7.10 6.87 5;15 5.38 S.38 4.76 4.97 5.20 5.20 7.82 4.60 4.82 4.83 4.69 4.47
16.4 4.79 4.98 4.99 5.20 5.31 S.21 5.20 5.52 6.27 6.50 6.50 6.27 5.48 '-33 16.4 5.20 6.98 6.98 5.42 5.53 5.63 5.68 5.64 5.47 5.30 7.13 7.25 7.13 4.90 4.86 4.78 4.59
16.2 4.79 4.88 4.92 5.12 4.83 5.39 S.50 S.40 6.38 6.38 S.36 S.44 S.37 16.2 6.17 6.27 6.13 5.44 5.58 5.66 7.67 7.78 7.67 S.57 7.13 7.25 7.13 5.04 5.22 5.28 5.15
16.0 4.87 5.10 5.12 4.92 5.38 5.51 5.48 5.05 5.05 5.23 5.33 S.78 16.0 6.20 6;28 6.15 5.28 5.41 5.48 7.78 7.98 7.78 5.64 5.58 7.02 5.05 5.18 5.37 5.42 5.28
15.8 4.87 5.18 5.11 4.91 6.27 6.27 4.98 4.82 4.63 4.81 4.97 ".7 15.8 5.88 6.08 4.82 4.55 4.89 5.86 7.67 7.78 7.67 5.48 5.52 S.60 5.SI 5.38 5.48 5.38 5.19
15.6 3.88 3.88 4.97 4.97 4.87 4.87 6.27 6.58 6.58 6.27 4.47 4.49 4.43 4.68 4.n 15.6 4.80 4062 4.86 4.58 . 4.27 4.75 5.15 5.15 4.74 S.48 S.82 5.92 5.82 5.47 5.33 5.07
15.4 3.n 4.00 4.97 S.20 5.28 4.97 3.48 6.27 6.58 6.50 6.27 3.90 4.61 4.59 4.21 4.62 15.4 4.61 4.91 S.03 4.91 3.97 4.28 4.65 5.n S.88 s.n 5.98 6.02 5.92 5.53 5.30 5.07
15.2 3.88 4.97 S.20 5.20 4.97 3.97 4.27 6.27 6.27 4.48 4.47 4.70 4.70 4060 4.n 15.2 4.71 4.90 5.01 4.88 3.97 4.20 4.61 5.88 6.00 5.88 5.n 5.90 5.81 5.35 5.19 4.08
IS.I 4.97 4.97 4.20 3.97 4.38 4.43 3.90 3.97 4.59 4.58 4.09 4061 1". 4.60 4.14 4.n 4.08 4.98 5.00 S.n·5.88 5.n 5." 5.81 5.20 5.19 4.43 4.14
14,8 3.97 3.97 3.78 3.78 3.67 3.n 14.8 3.n 4.19 4.60 4.58 4,87 S.IO 5.1B 4,88 4.47 4,88 4,88 4.18 4.18
14.6 4.37 14.6 4.37 4.57 4.80 4.80 4.•58 4.28 4.98 4.98 4.n
14.4 3.47 3.58 3.47 4.37 4.41 14.4 4060 4061 4.81 4,81 4.59 4.48 4.28 4.88 5." 4,88
14.2 3.58 3.71 3.58 4.37 4.41 14.2 4061 4.37 4.57 4.57 4.17 4.28 4.17 4,88 5.11 -4.88
14.0 3.47 3.58 3.47 4.37 14.1 4.37 4.17
13.8 13.8



PROGRAM 'SEISSORT'

Latitude and longitude of the two points necessary for the definition
of the projection 1 ine

INPUT 'How many 1ines of projection (up to 5) : ';LP
IF LP)5 THEN PRINT 'Only 5 differ.nt 1ines of projection' : GOTO 370

'Program to sort earthquaKes : criteria are geographical <polygon'
'with up to 10 sides), magnitude, and depth, and projection along'
'up to 5 directions giuen by two points. Geographical sort is from'
"A Long Way from Eucl id' bY C. Reid, p. 174,'
'The data haue been collected in a sequential data file by the'
'program SEISEDIT (lat and long of the point in decimal degrees,'
'magnitude (Richter scale) and depth in Km) before being put in a'
'random access data fi h by the program 'ERSGEDIT' "

580 INPUT 'MAGNITUDE CHOICE number of classes (up to 10), type 0 if any m
agn J tude : .;Nt1
590 IF NN=O THEN 690
600 IF NM>O AND NN(IO THEN 630
610 PRINT "Integer number between 0 and 10" GOTO 580
620 ,---------------
630 FOR 1=1 TO NN
640 PRINT "Interual ';1;' minimum included "j
650 INPUT MI(I)
660· INPUT' maximum excluded ';MA(I)
670 NEXT 1
680 ,---------------
690 PRINT
700 '
710 Choie. of depth interuals
720 ' -------------------------
730 INPUT 'OEPTH CHOICE : number of classes (up to 10), type 0 if aIl depth
5 : "jON
740 1F ON=O THEN 830
750 IF ON(O OR ON>IO THEN PRINT 'Number betwe.n 0 and 10' : GOTO 730
760 ,---------------
770 FOR 1=1 TO ON
780 PRINT 'Interual ';1;' minimum included ';
790 INPUT 01(1)
800 INPUT' maximum excluded ';DA(I>
810 NEXT 1
820 ,---------------
830 PRINT
840 INPUT 'OISK READY (YIN) ';RS : RS=LEFT$(RS,I>
850 IF RS(>'Y' AND RS()'y' THEN 840
860 PRINT : FILES '*.DAT' '1 ist of the data files of the disK
870 PRINT : INPUT 'Name of your da ta fil e "jX$
880 ,-------------------------------------------------------------------------
890
900 CII1PUTATION PART
910
920' Definition of function and parameters for the transformation of
930' latitude into Y positions (Mercator, WGS72, projection)
940 ---------------------------------------------------------------
~50 B#=SQR(.00666943178M) 'square root of the Earth excentricity
960 FPI#=3.1415926539M/180 'PI/180
970 DEF FNX(X)=<LOG(TAN«45+x/2)*FPIM»-BM/2*LOG«I+BI*SIN(X*FPIM»/(1-81*SIN(
X*FPIM») )/FPIM
980 '
990' Transformation of the corner longitudes into Y positions
1000' --------------------------------------------------------
1010 ,---------------
1020 FOR 1=1 TO NS
1030 LT(I)=FNX(T<I»
1040 NEXT 1
1050 ,---------------
1060
1070' Search for the minimum and maximum corners latitudes and longitudes
1080' -------------------------------------------------------------------
1090 TMAX=T(I) : TMIN=T(I) : GMAX=G(I) : GMIN=G(l) : LMAX=LT(l) : LMIN=LT(I)
1100 ,---------------
1110 FOR 1=2 TO NS
1120 1F LT( IJ >LMAX THEN LMAX=LT( IJ TMAX=T ( J)

JacQu.l i ne ROUNP, Oc t. 1984

============================

'; G( IJlong

Corner '; 1;" 1at ';

PRESENTATION AND QUESTIONS

Choice of magnitude int.rua1s

10.4
A 10

20
30
40
50
60
70 '
80 CLS CLEAR: OPTION BASE 1
90 '
100 '
110 '
120 PRINT
130 PRINT
140 PRINT
150 PRINT
160 PRINT
170 PRINT
180 PRINT
190 PRINT
200 PRINT
210 INPUT 'TITLE : ';TITLES
220 PRINT
230 INPUT 'NUHBER OF SIOES of the polygon (up to 10) : 'jNS
240 IF NS>10 THEN PRINT 'Only up to 10 sides' : GOTO 230
250 '
260' Latitude and longitude of each corner of the polygon
270' ----------------------------------------------------
280 ,---------------
290 FOR 1=1 TO NS
300 PRINT'
310 INPUT T(I)
320 INPUT •
330 NEXT 1
340 ,---------------
350 PRINT
360 '
370
380
390 '
400 '
410 '
420 '
430 PRINT
440 ,---------------
450 FOR 1=1 TO LP
460 PRINT 'LINE OF PROJECTION ';1
470 INPUT' Name (up to 4 1etters> • ;LP$( IJ : LP$<I )=LEFTS(LPS( IJ ,4)
480 INPUT' Ist point (origin) lat ';LAT(I)
490 INPUT • long • ;LONG< IJ
500 INPUT' 2nd point lat ';LAT(I+5)
510 INPUT • long • ;LONG<I+5>
520 PRINT
530 NEXT 1
540 ,---------------
550 '
560 '
570 '



'informing the U5.r of the fil. reading

'latitude in degre.s
'longitude in d.grees
'magn i tude
'depth in km

GOTO 1990

THEN 2160
, y=a*x+b

'a of y=a*x+b
'b of y=a*x+b

'table of earthquakes inside the polygon

NEXT J

FOR J=1 TO NS
IF W(J)=1 THEN 2160
1FA<I , 2l>X 1< J) OR A( 1,2) <X2( J)

Y=C(J)*A(I,2)+0(J)
IF Y<=A(I,I) THEN 5=5+1

FOR K=I TO 5
S·(H,K)=A( 1,K)

NEXT K

SORT 2 : test to compute hOloO many t imes the urthquake i s North of
a polygon side, if the total number is odd the earthquake is inside
the polygon, if it is eyen it is outside

SORT 2 : inside the polygon, creating table S

transformation of the latitude of the selected data into Y position

def. of the param.ters of the 1 ines bearing the sidn of the polygon______ M _

IF 5 MOO 2=0 THEN 2250
H=H+l

1700
1710 PRINT 'Sort 1 :"jNR-1j'urthquakes' 'number of nrthquakes inslde

the rectangle of max and min latitudes and longitudes of the polygon
1720
1730 LOCATE 15,5 : PRINT 'SEARCH FOR THE EARTHQUAKES INTD THE pOLYGm~'

1740
1750 '
1760
1770 ,---------------
1780 FOR 1=1 TO NR
1790 A<I,I)=FNX<A<I,I»
1800 NEXT 1
1810 ,---------------
1820 '
1830 '
1840
1850
1860
1870 ,---------------
1880 FOR 1=1 TO NS-1
1890 IF G<1>=G<I+1> THEN W(J)=1 : GOTO 1940
1900 IF G(I»G(I+1) THEN Xl(I)=G(I) X2(I)=G(I+1): GOTO 1920
1910 Xl<I)=G(I+l): X2(1)=G(I)
1920 C(I)=(LT(I)-LT(I+l»/(G(I)-G(I+1»
1930 D(I)=LT(I)-G(I)*C(I)
1940 NEXT 1
1950 ,------~--------
1960 IF G<I)=G<NS) THEN W(NS)=1 : GOTO 2010
1970 IF G<NSl>G( 1> THEN X1<NS)=G<NS) : X2(NS)=G(1l
1980 Xl(NS)=G(I) : X2(NS)=G(NS)
1990 C(NS)=(LT(NS)-LT()) )/(G(NS)-G( 1»
2000 O(NS)=LT(NS)-G(NS)*C(NS)
2010 0IM.8(450,9)
2020·
2030 '
2040
2050 '
2060
2070 ,---------------
2080 FOR 1=1 TO NR
2090 5=0
2100 '
2110
2120
2130
2140
2150
2160
2170 '
2180
2190
2200 '
2210
2220
2230
2240 '
2250 NEXT 1
2260 ,---------------

, a11 magn i t.udes

'aIl d.pths

TMIN-T(I)IF LT(I)<LMIN THEN LMIN=LT(I)
1F G( 1) >GMAX THEN GMAX=G< 1)
IF G(I)<GMIN THEN GMIN=G(I)

1130
1140
1150
1160 NEXT
1170 ,---------------
I1S0
1190' SORT 1 : inside th. lat-long interyal, and the magni tud. and depth
1200' intlryals, cruting table A
1210' ------------------------------------------------------------------
1220 DIM A(1500,5) '1500 i5 th. optimum siz. for this program
1230 CLS : LOCATE 15,5
1240 PRINT 'READING THE DATA FILE'
1250 N=1 : NR=O
1260 OPEN 'R',Ml,XS,14
1270 FIELD Ml,4 AS TS,4 AS GS,4 AS MS,2 AS PS

'TS=lat, GS=Long, MS=magnitud., PS=depth
12S0 '
1290' reading th. number of yalue records
1300' -----------------------------------
1310 GEl Ml, 1
1320 N=CVS(TS)
1330 '
1340' reading the yalue records
1350' ------------------------
1360 ,---------------
1370 FOR IX=2 TO N+l
13S0 GEl Ml, IX
1390 T=CVS(TS)
1400 IF T<TMIN OR T>TMAX THEN 1640
1410 G=CVS(GS)
1420 IF G<GMIN OR G>GMAX THEN 1640
1430 M=CVS(MS)
1440 IF MN=O THEN 1510
1450 ' ---------------
1460 FOR 1=1 TO MN
1470 IF M>=MI(I) AND M<MA(I) THEN 1510
1480 NEXT 1
1490 ' ---------------
1500 GOTO 1640 'the earthquake is out5ide th. chosen magnitude cla5s,s
1510 P=CVI(PS)
1520 IF ON=O THEN 1590
1530 ---------------
1540 FOR 1=1 TO ON
1550 IF P>=DI<1> AND P<!)A(1) THEN 1590
1560 NEXT 1
1570 ' -----~---------
15S0 GOTO 1640 'th••arthquak. is outsid. th. chosen d.pth class.s
1590 NR=NR+1
1600 A(NR,I)zT
1610 A(NR,2)=G
1620 A(NR,3)sM
1630 A(NR,4)=P
1640 NEXT IX
1650 ,---------------
1660 '
1670 .nd of th. 5.arch in th. random aCC'S5 fil.
16S0' -------------------------------------------
1690 CLOSE Ml 'closin9 th. data fil.



IF ABS(DI».99999999999999991 THEN L5=O : GOTO 2710
L~FNC(OI)

L2=ATN(TAN(LI*FPIII)*COS(L5*FPII»/FPII
IF L~O AND DI<O THEN L2=-L2

B(I,J+4)=L2*CTI
NEXT J

Printing the lAt and long of the projection 1ines points

Long'
deg'

"-;1;

Lat
deg

'.,
LPRINT 'Lat Long '. NEXT LPRINT,

, .
1

LPRINT 'deg deg '. NEXT LPRINT1

'.1

111.1111 ';LAT(I) ; LPRINT USING ' 'l''.III';LONG(I);

PRINTING PART

Printing the number of events

PRINT : BEEP
INPUT 'PRINTER READY (Y/N) 'lRS

IF LEFTS(RS.I)()·Y· AND LEFTS(RS.I)()'y· THEN 2790

2790
2800
2810
2820 '------------------------------------------------------------------------
2830
2840 '
2850
2860' PrepAring the printer And printing the title
2870' --------------------------------------------
28BO LPRINT CHRS(27)'n'CHRS(27)'!'CHRS(27)'L009'
2890 LPRINT TAB«72-9-4-LEN(TITLES»/2) CHRS(27)'X' TITLES
2900 '
2910' Printing the lAtitudes and longitudes of the polygon corners
2920' ------------------------------------------------------------
2930 LPRINT CHRS(27)'E' : LPRINT CHRS(27) 'Y'
2940 LPRINT CHRS(27)'LOI2'CHRS(27)CHRS(34)
2950 LPRINT 'CORNERS OF THE POLYGON: No.
2960 LPRINT '
2970 ,---------------
2980 FOR 1=1 TO NS
2990 LPRINT USING '
3000 LPRINT USING' III.III';T(I);
3010 LPRINT USING' IIII:III';G(I)
3020 NEXT 1
3030 ,---------------
3040 '
3050
3060
3070 LPRINT CHRS(27)'q'
3080 LPRINT 'PROJECTION LINE'j
3090 ,---------------
3100 FOR 1=1 TO LP
3110 LPRINT SPC(5+(LEN(LPS(I»)/2);LPS(I);SPC(6+LEN(LPS(I»-(LEN(LPS(I»)/2
) i
3120 NEXT 1
3130 ,---------------
3140 LPRINT
3150 LPRII:(T ,
3160 FOR 1=1 TO LP
3170 LPRINT '
3180 FOR 1=1 TO LP
3190 LPRINT' Origin
3200 ,--------------~
3210 FOR 1=1 TO LP
3220 LPRINT USING '
3230 NEXT 1 : LPRINT
3240 ,---------------
3250 LPRINT' Other point';
3260 ,---------------
3270 FOR 1=1 TO LP
3280 LPRINT USING' '1'.'11 ';LAT(I+5)j
3290 LPRINT USING ' 111•.••I·;LONG(I+5);
3300 NEXT 1 : LPRINT
3310 ,---------------
3320 '
mo
3340
3350 LPRINT CHR$(27)'N'

2430 DIM L( 15)
2440 ,---------------
2450 FOR 1=1 TO LP
2460 L(I)=FNA(LAT(I»
2470 L(I+5)=FNA(LAT(I+5»
2480 L(I+10)=FNC(FNB(L(I),LONG(I),L(I+5),LONG(I+5»)
2490 NEXT 1
2500 ,---------------
2510 '
2520' Distance between the point from table A And the 2 points of the 1 ine
2530' of projection LI and L7, angle between the 1 ine and the point L5,
2540' distance aJong the 1 ine from the origin to the projection in-degrtes
2550' L2, and in km B<I,5 to 10)
2560' --------------------------------------------------------------------
2570 ,---------------
2580 FOR 1=1 TO H
2590 LJzFNA(B(I,I»
2600 ---------------
2610 FOR J=I TO LP
2620 L4=FNB(L(J),LONG(J),L3,B(I,2»
2630 IF L4=1 THEN B(I,J+4)=0 : GOTO 2740
2640 LI=FNC(L4)
2650 L6=FNB(L(J+5),LONG(J+5),L3,B(I,2»
2660 IF L6=1 THEN L2=L(J+IO) : GOTO 2730
2670 L7=FNC(L6)
26BO DI=(COS(L7*FPII)-COS(LI*FPII)*COS(L(J+IO)*FPII»/(SIN(LI*FPII
)*SIN(L(J+IO)*FPII»
2690
2700
2710
2720
2730
2740
2750 '
2760 NEXT
2770 ,---------------
2780 '

2270
2280 PRINT 'Sort 2 :';H;'earthquakes' 'number of earthquakes inside the Dolyg
on
2290
2300 LOCATE 15,5 PRINT 'CEt1PUTING THE DISTANCES ALONG THE PROJECTiON ~It'ES"

2310 '
2320' Def. of pArAmeters And functions for the computation of distances
2330 using spherical trigonometry
2340' -----------------------------------------------------------------
235D CTI=6378.135*FPll 'number of km per degree of long
2360 FI=.993330568221 'correction factor for lAt (WGS 72 el1 ipsoid)
2370 DEF FNA(X)=ATN(F.*TAN(X*FPI.»/FPI. 'corrected lat in degrees
2380 DEF FNB<X,Y,Z,W)=SIN(X*FPII)*SIN(Z*FPI.)+COS(X*FPII)*COS(Z*FPI.)*COS«W-Y
)*FPII) 'distance between point A (lat = X, long = y) and point B

(lAt. Z, long. W)
2390 DEF FNC(X).(-ATN()(/SQR(~X·2+1»+1.5708)/FPII 'arc cosine
2400 '
2410' Computing the distance betwten the two points on the projection t ine
s
2420' --------------------------------------------------------------------



*

B

*PrOfral to sort earth~uakes : criteria are feofra~hicil (~olvgon
with up to 18 sides), lacnitude, and depth, and projection alonc
u~ to 5 directions siven by tuo ~oints. Geosraphical sort is tfOI
'A Lont Va~ ;rol Euciid' b~ C. Reid, Il. 174.
The data have been collected in a se~uential data file b~ the
~rosral SEI5Et!1 tlat and Ions of the point in decilal desrees,
lagnitude (Richter scale) and de,th in kl) before being 'ut in a
randol access data file by the ,rogral 'ERSGEDIT'. '

TIlLE: ! lli.i
HU"BER OF SIDES 01 the pol~ton \UP to 19) ? ~

Corner 1 lat 'j ll..ill
Ions? -192.35

Corner 2 lat 1~.
Ions ? - 1

Corner 3 lat? 28.36
long '""3t"413

Corner 4 lat? 15.897 '
ions? -111.3'3

How lan~ lines o( projection Cu, tG 51 7 1

LIME OF PROJECTION 1
liue (U, to 4 leUers) ,_
lst ,oint (origin) lat? 1iJ..

long ? ~8.M
2nd point : lat ?2~

10IlS ? .:î.Z.Jll
IfAGHITUDE CHOIeE nUlber of classes (uI' to 19), t'lpe e if an'l IisnitlJde ?!
OEPTH eHOleE : nUlber of classes (u, to 10), ty~e 9 if aIl de~ths : ? JL
DISK READY (YlNl ? 1.

ERSQURKE.DRI ftRIPHlSS.DRl"RlPHlFZ.DRl "RIPHilR.DRi "RIPHIR".DAT RlVPMTSS.DAT
RIYPNTPl.DAT DISCIfRT3.DRT DISCftftT2.DRT IfRTPHTSl.DRT DlSCIfRT4.DRT DISChRTI.DRT
"AIPMIPl.DAl RIVPOIH1.DAl

Hale of YOlJr data file? ERSQUAKE.OAT

'page title

'distanc.s

'number
'latitude
'longi tud.
'magn i tude
'depth

Page ';13

DISTANCES"

'changing the page param.ters

'number o~ th. first 1in.
'number o~ th. last 1in. o~ the ~irst page
, page number
'test ~or the last 1in.

Printing th. r.sults

3360 LPRINT Hi' earthquak.s· LPRINT
3370 LPRINT • POINTS
3380 LPRINT
3390
3400
3410 '
3420 11=1
3430 12=33
3440 13=1
345D IF H<12 THEN I2=H
3460 '
3470' columns h.ading and unit3480' NN N_NNNN __NNNNNNNN_NN

3490 LPRINT • No Lat Long Mag Dep·;
3500 FOR J=I TO LP : LPRINT· ·;LPS<J); : NEXT J : LPRINT
3510 LPRINT • deg d.g km·;
3520 FOR J=I Ta LP : LPRINT· km·;: NEXT J : LPRINT
3530 '
3540' printing the .arthquake data and distanc.s3550' NNN_N_NN_N N _

3560 ,---------------
3570 FOR 1=11 Ta 12
3580 LPRINT USING ·MMI ·;1;
3590 LPRINT USING ·IMM.MMM ·;B<I,I);
3600 LPRINT USING ·IMMM.MMM ·;B<I,2);
3610 LPRINT USING ·M.MM ·;B<I,3);
3620 LPRINT USING ·MMM • ;B< 1,4);
3630 ' ---------------
3640 FOR J=I Ta LP
3650 LPRINT USING ·IMMM ·;B<I,J+4);
3660 NEXT J
3670 ' ---------------
3680 LPRINT
3690 NEXT 1
3700 ,---------------
3710 '
3720' end o~ a page and b.ginning o~ the next on.3730' __ N __NNNNNNN__NNNN__NNN NN N_N_NNNNN

3740 1F H= 12 TfiEN 3830
375.0,11=12+1 : 12=12+53 : 13=13+1
3760 PRINT
3770 PRINT ·CHANGE THE PAPER FOR PAGE ·;13;·, PRESS /W'( KEY WHEN READY·
3780 At=INKEYS : IF At=•• THEN 3780
3790 LPRINT CHRS(27)·!· TITLES CHRS(27)CHRS<34) •
3800 LPRINT
3810 GOlO 3450
3820 '
3830 END

READING THE DATA FILE

* SERRCH fOR THE ERRTHQUAKES IHTO THE POlYGOH
Sort 1 : 571 earth~ua~es



* COftPU11M6 lHE DIS1RHCES RLOMG lHE PROJEC110H LIMES
Sort 2 : 82 earthquakess
PRIHTER READY (Y/Hl? 1a
CHANGE THE PAPER FOR PAGE 2 1 PRESS ANY KEY UHEN READY

b

C
MAT 6

a
CORNERS OF THE,POLYGON No. Lat Long

deg deg
1 15.397 -102.350
2 20.587 -97.501
3 20.360 -96.413
4 15.097 -101.330

PROJECTI tN L1NE
Lat Long
deg d.g

Origin 16.500 -100.680
Other point 20.155 -97.265

82 earthquakes

POINTS DISTANCES

No Lat Long Mag Dep
deg deg km km

1 17.143 -99.600 7.00 40 130
2 17.351 -99.500 7.13 33 154
3 17.455 -100.000 6.25 54 127
4 17.808 -100.273 5.90 41 137
5 17 ..322 -100.189 5.70 52 103
6 17.170 -99.735 6.60 36 122
7 18.499 -98.600 5.10 55 312
8 17.559 -100.200 5.10 91 122
9 17.768 -99.700 5.13 57 174

10 17.73..1 -100.235 5.10 60 134
Il 17.826 -99.289 5.10 77 208
12 17.234 -99.811 5.20 50 122
13 18.326 -99.687 5.30 7i 221
14 16.968 -99.777 5.00 51 103
15 17:514 -100.482 5.80 40 98
16 17.381 -99.507 5.20 35 156
17 16.664 -100.034 5.30 42 59
18 17.143 -99.600 4.60 51 130
19 17.351 -100.100 4.60 62 112
20 17.143 -99.600 4.80 33 130
21 16.529 -100.424 4.90 33 20
22 16.569 -100.358 4.50 33 28
23 18.226 -99.324 4.50. 98 239
24 16.940 -100.219 4.60 54 69
25 17.052 -100.262 4.90 33 75
26 17.381 -99.470 4.50 33 158
27 16.740 -100.600 4.50 33 26
28 17.143 -100.077 4.70 33 96
29 16.607 -100.156 4.50 33 46
30 17.735 -99.779 4.80 80 166
31 17.360 -99.909 4.80 65 126
32 17.449 -100.004 4.50 78' 126
33 18.249 -99.519 4.70 84 227



b MAT 6 Page 2

No Lat Long Mag Dep
deg deg Km Km

34 17.468 -99.315 4.90 41 177
35 18.282 -99.241 4.90 86 249
36 17.212 -99.792 4.80 75 122
37 17.190 -99.836 4.80 33 117
38 16.785 -99.953 4.70 33 75
39 16.604 -100.602 4.90 33 14
40 16.728 -100.300 4.20 33 46
41 17.351 -99.800 4.30 33 133
42 17.664 -99.800 4.00 33 159
43 16.832 -100.000 4.00 33 75
44 17.455 -100.400 4.40 33 99
45 17.768 -100.300 4.40 74 132
46 17.143 -99.700 4.10 33 123
47 17.143 -99.700 4.40 58 123
48 17.559 -99.900 4.10 98 143
49 17.247 -99.800 4.30 98 124
50 17.143 -100.800 4.10 56 45
51 16.832 -99.900 4.00 87 83
52 17.247 -99.900 4.40 47 117
53 17.247 -99.800 4.10 60 124
54 17.247 -99.500 4.30 33 145
55 18.604 -98.700 4.20 79 314
56 16.902 -100.431 4.10 40 51
57 16.963 -99.888 4.10 34 94
58 19.234 -98.841 4.30 6 356
59 17.770 -99.951 4.20 95 157
60 18.487 -99.517 4.30 112 247
61 17.127 -100.396 4.10 33 72
62 17.702 -100.100 4.40 73 141
63 17.355 -99.735 4.30 63 138
64 18.606 -99.047 4.40 102 290
65 17.070 -100.008 4.40 33 95
66 16.916 -99.913 4.40 59 89
67 17.072 -100.026 4.20 33 94
68 17.486 -99.610 4.30 80 157
69 17.450 -99.569 4.00 87 157
70 17.872 -99.500 3.60 117 197
71 19.024 -98.700 3.90 153 348
72 17.351 -100.300 3.80 33 98
73 17.977 -99.400 3.80 154 213
74 18.290 -99.000 3.60 163 267
75 18.290 ~99.800 3.50 89 211
76 17.288 -99.845 3.80 36 124
77 17.455 -99.700 3.70 86 148
78 17.664 ~99.300 3.70 118 194
79 17.089 -99.752 3.90 33 114
80 17.373 -100.497 3.80 33 86
81 17.737 -99.631 3.90 26 177
82 18.253 -98.697 3.80 136 285



B 10 REM =====a._:_==============_=======================================
20 REM
30 REM PROGRAM CROSSECTION'
40 REM
50 REM JACQUELINE ROUMP. JAN. 1985
60 REM ================================================================
70 PAGE
80 INIT
90 SET DEGREES
100 REM PRESENTATION
110 REM ============
120 CHARS IZE 4
130 PRINT ' CROSSECTIONS'
140 PRINT
150 PRINT
160 CHARS IZE 3
170 PRINT 'PROGRAM TO DRAW EARTHQUAKE CROSSECTIONS'
180 PRINT 'THE DATA FILE MUST HAVE ALL THE NUMERICAL DATA CONCERNING'
190 PRINT 'THE PLOT "
200 PRINT 'A TABLE A3 WITH A4 NUMBER OF CORNERS. READING THE LAT AND'
210 PRINT 'LONG OF EACH CORNER.'
220 PRINT 'A TABLE AS WITH A6 NUMBER OF PROJECTION LINES. REAOING THE'
230 PRINT 'LAT AND LONG OF THE ORIGIN POINT AND THE SECOND POINT.'
240 PRINT 'A TABLE A7 READING THE MAXIMUM AND MINIMUM DISTANCES ON EACH'
250 PRINT 'PROJECTION LINES OF THE CORNERS.'
260 PRINT 'A TABLE A WITH AO EARTHQUAKES. -READING THE MAGNITUDE. DEPTH.'
270 PRINT 'AND DISTANCES ON THE PROJECTION L!NES.'
280 PRINT 'THE SECTIONS WILL BE DRAWN ON A BENSON 1332 PLOTTER.'
290 PRINT 'THERE WILL BE UP ro 2 PAGES C29.7.42 CM FORMAT). THE FIRST'
300 PRINT 'PAGE WILL HAVE THE TITLE. THE LEGEND. AND THE TWO FIRST'
310 PRINT 'SECTIONS. THE SECOND PAGE THE REST OF THE SECTIONS.'
320 PRINT 'THE PLOTTER WILL USE 3 PENS "
330 PRINT ' PEN 0 FOR THE LEGEND AND THE SECTIONS'
340 PRINT ' PEN 1 FOR THE TITLE AND SUBTITLES'
350 PRINT' . PEN 2 FOR THE MAIN COMMENTS'
360 PRINT 'THE THREE PENS MAY BE OF THE SAME COLOR OR OF 3 DIFFERENT'
370 PRINT 'COLORS'
380 PRINT
390 PRINT 'ALL THE COMPUTATIONS PREVIOUS TO THIS PLOT HAVE BEEN MADE'
400 PRINT 'WITH VARIOUS PROGRAMS ON A ZENITH 100 COMPUTER.'
410 PRINT
420 PRINT 'WHAT IS THE NUMBER OF YOUR DATA FILE (IF ALREADY LDADED,'
430 PRINT 'TYPE 01 7 "
440 INPUT C
450 IF C=O THEN 580
460 PRINT 'IS THE TAPE REAOY (YIN) 7 "
470 INPUT RS
480 RS=SEGCRS.l.l)
490 IF R$<>'Y' THEN 460
500 PRINT
510 FlND C
520 APPEND 580
530 PRINT
540 REM ---_------------------------------------------------- _
550 REM
560 REM PLACE FOR THE DATA FILE
570 REM
580 REM

590 REM ---------------------------------------------------------------
600 REM

OATA MAT 6'

10 REM ================================================================
20 REM
30 REM
40 REM
50 REM JACQUELiNE ROU~D. DEC, :924
60 REM ================================================================
70 REM
80 REM OATA FOR THE PROGRAM CROSSECTIONS'
90 REM
100 REM NUMBER OF CORNERS OF THE POLYGON
110 A4=4
120 OIM A3CA4.2l
130 REM LAT. AND LONG. OF THE CORNERS OF THE POLYGON
140 DATA 15.097.-101.33.20.36.-96.413.20.587.-97.501.15.397.-102.35
150 REAO A3
160 REM NUMBER OF PROJECTION LINES
170 A6=1
180 DIM A5CA6.4l
190 REM LAT. AND LONG. OF .THE ORIGIN & 2ND POINT OF THE PROJECTION LINE.
200 DATA 16.5.-100.68.20.155.-97.265
210 READ A5
220 REM
230 DIM A7CA6.21
240 DATA -209.619
250 READ A7
260 REM EARTHQUAKE NUMBER
270 AO=82
280 Al=2+A6
290 REM EARTHQUAKE DATA' MAG. DEPTH. AND DISTANCES FROM ORIGIN"TO LINES
300 DIM ACAO.All
310 DATA 7.40.118.7.13.33.141.6.25.54.114.5.9.41.123.5.7.52.90
320 DATA 6.6.36.110.5.1.55.296.5.1.91.109.5.13.57.160.5.1.60.120
330 DATA 5.1.77 .194.5.2.50.110.5.3.71.206.5.51 .91.5.8.40.85.5.2.35.143
340 DATA 5.3.42.49.4.6.51.118.4.6.62.99.4.8.33.118.4.9.33.10.4.5.33.18
350 DATA 4.5.98.223.4.6.54.58.4.9.3~.64.4.5.33.146.4.5.33.15.4.7.33.84

360 OATA 4.5.33.36.4.8.80.152.4.8.65.113.4.5.78.114.4.7.84.211
370 DATA 4.9.41.164.4.9.86.233.4.8.75.110.4.8.33.105.4.7.33.64.4.9.33.4
380 DATA 4.2.33.35.4.3.33.120.4.33.145.4.33.65.4.4.33.86.4.4.74.118
390 DATA 4.1.33.111.4.4.58.111.4.1.98.130.4.3.98.112.4.1.56.33.4.87.72
400 DATA 4.4.47.105.4.1.60.112.4.3.33.133.4.2.79.297.4.1.40.40.4.1.34.83
410 DATA 4.3.6.337.4.2.95.143.4.3.112.230.4.1.33.60.4.4.73.127
420 DATA 4.3.63.125.4.4.102.273.4.4.33.83.4.4.59.77.4.2.33.82.4.3.80.144
430 DATA 4.87.144.3.6.117.183.3.9.153.330.3.8,33.85.3.8.154.198
440 DATA 3.6.163.251.3.5.89.195.3.8.36.112.3.7.86.135.3.7.118.180
450 OATA 3.9.33.103.3.8.33.73.3.9.26.163.3.8.136.270
460 READ A

10.5
A



THESE , •
4 • $ ,
9 • Z ,

·THE OEEPEST EARTHQUAKE IS A~ ·,M7,· KM·
• GIVE THE MAXIMUM DEPTH OF THE PLOT? .,
M7

610 REM QUESTIONS
620 REM =========
630 REM
640 REM ASKING FOR THE TITLE, THE CROSSECTlON NUMBER. THE Sû8T[TLES
650 REM --------------------------------------------------- -----
660 PRINT ·TITLE OF THE PLOT? .,
670 INPUT Ti
680 PRINT
690 PRINT ·THE TA8LE HAS ·,A6,· PROJECTION LINES·
700 PRINT· HOV MANY CROSSECTIONS 00 YOU VANT TO PLOT? .,
710 INPUT N
720 IF N>A6 THEN 690
730 REM SU8TITLES
740 OIM COIN)
750 FOR 1=1 TO N
760 PRINT ·NUM8ER OF THE CHOSEN CROSSECTION ·,1,· ? .,
770 INPUT COlI 1
780 PRINT ·SU8TITLE OF THE CROSSECTION ·iI,· , .,
790 GO TO 1 OF 800,820,840.860.890
800 INPUT A$
810 GO TO 890
820 INPUT 8$
830 GO TO 890
840 INPUT C$
850 GO TO 890
860 INPUT 0$
870 GO TO 890
880 INPUT E$
890 NEXT 1
900 REM
910 REM SEARCH FOR THE MINIMUM AND MAXIMUM CORNER OISTANCES
920 REM ---------------------~---------~ _
930 MO=O
940 M9=0
950 FOR 1=1 TO N
960 IF A7ICOII),II>MO THEN 980
970 MO=A7ICOIIl.II
980 IF A7ICOCIl.21<M9 THEN 1000
990 M9=A7ICOCIl.2)
1000 NEXT 1
lOlO PRINT
1020 PRINT ·THE EXTREME MINIMUM AND MAXIMUM DISTANCES OF THE VHOLE·
1030 PRINT ·CROSSECTIONS ARE' ·,MO,· KM AND .,M9,. KM·
1040 PRINT· VHAT MINIMUM AND MAXIMUM DISTANCES 00 YOU VANT AS A FRAME·
1050 PRINT· IEACH SECTION VILL BE ORAVN VITH ITS REAL LIMITS VITHIN·
1060 PRINT· THE SAME FRAME TO ALLOV A COMMON SCALE) ? .,
1070 INPUT MI.M8
1080 IF MI<M8 THEN 1130
1090 M2=MI
1100 MI=M8
1110 M8=M2
1120 REM
1130 REM SEARCH FOR THE MAXIMUM OEPTH
1140 REM ---------~---~--------------
1150 M7=AII.2)
1160 FOR 1=2 TO AO
1170 IF AII.2)=33 THEN 1200
1180 IF AII,2)<M7 THEN 1200
1190 M7=AI 1.2)
1200 NEXT 1

1210 PRINT
1220 PRINT
1230 PRINT
1240 INPUT
1250 PRINT
1260 REM
1270 REM ASKING FOR THE GRlD CHARACTERISTICS
1280 REM -----------------------------------
1290 REM
1300 REM STEP TO PLOT
1310 PRINT ·GIVE THE STEP TO ORAV THE CONTOUR OF THE SECTION·
1·320 PRINT ·IAN INTEGER NUMBER OF KM) ••,
1330 INPUT MS
1340 REM
1350 REM LABELS AND TICK MARKS
1360 PRINT
1370 PRINT ·DISTANCES IN ROUND KM BETVEEN TICK MARKS ALONG 80TH AXES CA·
1380 PRINT ·MULTIPLEOF THE DRAVING STEP) ? .,
1390 INPUT M2
1400 IF M2/M5-INTCM2/M5»0.01 THEN 1370
1410 PRINT ·DISTANCES IN ROUND KM BETVEEN LA8ELS ALONG 80TH AXES CA·
1420 PRINT ·MULTIPLE OF THE DISTANCE 8ETVEEN TICK MARKS) ? .,
1430 INPUT M3
1440 IF M3/M2-INTIM3/M2l>0.01 THEN 1410
1450 M2= INTC M2 1
1460 M3=INTCM3)
1470 PRINT
1480 REM
1490 REM ASKING FOR THE LIMITS. SIGNS AND COLORS OF EARTHQUAKE CLASSES
1500 REM -------------------------------------------------------------
1510 M4=AC 1d )
1520 MS=M4
1530 FOR 1=2 TO AO
1540 IF AII.Il>M4 THEN 1570
1550 M4=AC Id 1
1560 GO TO 159'0
1570 IF ACI,I)<M6 THEN 1590
1580 M6=ACI,I)
1590 NEXT 1
1600 PRINT,
1610 PRINT ·THE MINIMUM AND MAXIMUM MAGNITUDES ARE. ·,M4,· AND ·,M6
1620 PRINT· HOV MANY CLASSES OF MAGNITUDE DO YOU VANT (UP TO 10) ? .,
1630 INPUT NO
1640 DIM C3INO.4)
1650 CHARS IZE 2
1660 FOR 1=1 TO NO
1670 PRINT
1680 PRINT ·CLASS ·,1
1690 PRINT • MINIMUM INCLUOED ? .,
1700 INPUT C3CI.Il
1710 PRINT • MAXIMUM EXCLUDED ? .,
1720 INPUT C3{1.2l
1730 PRINT· SIGN NUMBER CHOSEN AMONG
1740 PR rNT ·1 , ., 2'''' 3'"
1750 PRINT ·6 , 0, 7. S, 8, X ,
1760 INPUT C31I.3l
1770 PRINT • IN VHICH COLOR CO TO 2) ? .,
1780 INPUT C311.4)
1790 NEXT 1
1800 REM ---------------------------------------------------------------



1810 REM
1820 REM COI1I1ENTS ~INES CREATION
1830 REM ====z==================
1840 REIl
1850 REM ~GEND FOR THE MAGNITUDE C~ASSES

1860 REM --------------------------------
1870 FOR 1=1 TO NO
1880 XS=- • c-
1890 GO TO 1 OF 1900.1930.1960.1990.2020.2050.2080.2110.2140.2170
1900 GOSUB 2210
19.a FS=XSa-C-
1920 GO TO 2190
-1930 GOSU8 2210
1940 GS",XU-C-
1950 GO TO 2190
1960 GOSUB 2210
1970 HS..XSa-C-
1980 GO TO.2190
1990 GOSU8 2210
2000 IS=XU-C-
2010 GO TO 2190
2020 GOSUB 2210
2030 Js=xsa-c-
2040 GO TO 2190
2050 GOSU8 2210
2060 KS=XU-C-
2070 GO TO 2190
2080 GOSUB 2210
2090 ~S=XU-C-

2100 GO TO 2190
2HO GOSU8 2210
2120 MS=XU-C-
2130 GO TO 2190
2140 GOSU8 2210
2150 NS=XSa-c-
2160 GO TO 2190
2170 GOSU8 2210
2180 os=xsa-c-
2190 NEXT 1
2200 GO TO 2280
2210 YS=STRIC3CI.l»
2220 xs=xsays
2230 XS=XU-.-
2240 YS=STRIC311.2»
2250 XS=XUYS
2260 RETURN
2270 REIl
2280 REM CORNER ~AT a ~ONG ~INE

2290 REM ----------------------
2300 PS=-CORNERS • -
2310 QS=- -
2320 SS",- -
2330 VS=--
2340 FOR 1=1 TO A4
2350.GOSUB 2440
2360 GO TO 1 OF 2370.2370.2370.2390.2390.2390.2390.2410.2410.2410
2370 ps",psavs
2380 GO TO 2420
2390 QS=QUVS
2400 GO TO 2420

2410 SS=SUVS
2420 NEXT 1
2430 GO TO 2780
2440 VS=--
2450 IF A3CI.I)<0 THEN 2480
2460 XS=-N-
2470 GO TO 2490
2480 XS=-S-
2490 VS=VSlXS
2500 XS=STRCA8SCA3CI.II»
2~0 X9=~ENCXSI

2520 XS=SEGCXS.2.X9-11
.2530 IF X9<=7 THEN 2550
2540 XS=SEGIXS.I.71
2550 VS=VSlXS
2560 VS=VSl---
2570 IF A311.21<0 THEN 2600
2580 XS=-E-
2590 GO TO 2610
2600 X$=-I/-
2610 vs=vsaxs
2620 XS=STRCA8SCA311.2111
2630 X9=LENCXSI
2640 XS=SEGCXS.2.X9-11
2650 IF X9<=8 THEN 2670
2660 XS=SEGeXS.I.71
2670 V$=vSlXS
2680 IF 1=3 THEN 2720
26S0 IF 1=7 THEN 2720
2700 IF [=10 THEN 2720
2710 V$=VSi&- -
2720 RETURN
2730 REM -------------------------------- _
2740 REM
2750 REM CDMPUTATION AND DRAI/ING PART
2760 REM ============================
2770 REM
2780 REM COMPUTING THE POSITION OF THE SECTION
2790 REM ------------------------------.-----__
2800 ~=2a637IaSINCCM9-MOla90/10000/21

2810 H=6371-e6371-M7IaCOSCCMS-MO)aSO/I0000/21
2820 R=H/~

2830 IF R>0.38 THEN 2860
2840 S=Ll21
2850 GO TO 2870
2860 S=H/8
2870 Z7=-1
2880 YO=12.1
2890 YI=-2.4-C8-H/SI/2
2900 REM
2910 REM READYING THE PLOTTER
2920 REM --------------------
2930 CHAflSlZE 3
2940 PRINT - PLACE THE PEN HOLOERS AT THE LEFT END OF THE PLOTTER.
2950 PRINT -PLOTTER READY (Y/NI ? -,
2960 INPUT RS
2970 RS.SEGCRS.I.I 1
2980 IF RS<>-Y- THEN 2950
2990 REM
3000 REM PLOTTER INITIA~IZATION



3010 lôOSUB 7690
3020 REM
3030 REM ORAW[NG THE F[RST FRAME
3040 REM -----------------------
3050 Z2=0
3060 GOSUB 3100
3070 Z2=0
30BO GO TO 3270
3090 REM
3100 REM SUBROUT[NE TO DRAW A 29.7.42 CH FRAME
31'0 REM -------------------------------------
3120 ZO=O
-3130 ZI=O
3140 GOSUB 7710
3150Z2=1
3160 ZI=-42
3170 GOSUB 7700
31BO ZO=29.7
3190 GOSUB 7700
3200 ZI=O
3210 GOSUB 7700
3220 ZO=O
3230 GOSUB 7700
3240 Z2=0
3250 RETURN
3260 REM
3270 REM T[TLE AND MA[N COMMENTS PR[NT[NG (T[TLE DOUBLED)
32BO REM ------------------------------------------------
3290 Z9=0
3300 Z4=0.6
3310 Z5=0.6
3320 GOSUB 7730
3330 Z6=1
3340 GOSUB 7740
3350 Z$=TS
3360 Z3=LENC ZS)
3370 ZI=-2.B
33BO ZO=29.712-Z3/2.Z4
3390 GOSUB 5420
3400 20=20+0.02
3410 GOSUB 5420
3420 Z4=0.4
3430 25=0.4
3440 GOSUB 7730
3450 Z6=2
3460 GOSUB 7740
3470 ZI=-5.3
34BD ZO=3
3490 ZS=wEARTHQUAKES·~ROSSECT[ONSW

3500 GOSUB 5420
3510 ZS=wNUl1BER OF EARTHQUAKES • w
3520 VSsSTRCAOI
3530 ZS=zsavs
3540 ZI=-6.4
3550 GOSUB 5420
3560 ZI=-7.5
3570 ZS..PS
35BO Z4=0.3
3590 Z5..0.35
3600 GOSUB 7730

3610 lôOSUB 5420
3620 ZI=-8.1
3630 ZS=QS
3640 GOSUB 5420
3650 ZI=-8.7
3660 ZS=SS
3670 GOSUB 5420
3680 REM
3690 REM DRAW[NG OF THE F[RST SECTION
3700 REM ----------------------------
37AO M=1
37l!0 ZO=3
3730 ZI=-9.7
-3740 GOSUB 7700
3750 Z$=AS
3760 GOSUB 5490
3770 REM
3780 REM DRAWING OF THE SECOND SECTION
3790 REM -----------------------------
3800 [F N<2 THEN 3880
3810 M=2
3820 ZI=-11.9
3830 ZO=O
3840 GOSU8 7700
3850 Z$=B$
3860 GOSUB 5490
3870 REM
3880 REM PR[NT[NG OF THE LEGEND
3890 REM ----------------------
3900 Z6=2
3910 GOSUB 7740
3920 24=0.4
3930 Z5=0.4
3940 GOSUB 7730
3950 Z$=wMAGN[JUDE CLASSES , W

3960 ZI=-12.6
3970 ZO..O
3980 GOSUB 5420
3990 24=0.35
4000 Z5=O.35
4010 GOSU8 7730
4020 Z6=O
4030 GOSUB 7740
4040 FOR [=1 TO NO
4050 GOSUB C3([.3) OF 4210.4230.4250.4270.4290.4310.4330.4350.4370.4390
4060 GDSUB C3([.41+1 OF 4410.4430.4450
4070 GOSUB 7740
4080 GOSUB [ OF 4470.4480.4490.4500.4510.4520.4530.4540.4550.4560
4090 GOSUB [ OF 4170.4190.4170.4190.4170.4190.4170.4190.4170.4190
4100 GOSUB 5420
4110 Z6=0
4120 GOSUB 7740
4130 GOSUB [ OF 4570.4600.4630.4660.4690.472O.4750.47BO.4B10.4840
4140 GOSUB 5420
4150 NEXT [
4160 GO TO 4900
4170 ZO=O
4180 RETURN
4190 ZO=9.1
4200 RETURN



SECOND PAGE

SUBROUTINES

GOING TD. THE NEY ORIGIN AND DRAYING THE FRAME

4210 Z5='+'
4220 RETURN
4230 ZS=·..•
4240 RETURN
4250 ZS=·"
4260 RETURN
4270 Z$:'S'
4280 RETURN
4290 ZS=·.·
4300 RETURN
43010 ZS='O'
4320 RETURN

_4330 ZS='S'
4340 RETURN
4350 ZS='X'
4360 RETURN
4370 ZS='Z'
4380 RETURN
4390 Z$='H'
4400 RETURN
4410 Z6=0
4420 RETURN
4430 Z6=1
4440 RETURN
4450 Z6=2
4460 RETURN
4470 ZI=-14
4480 RETURN
4490 ZI=-15
4500 RETURN
4510 ZI=-16
4520 RETURN
4530 ZI=-18
4540 RETURN
4550 ZI=-19
4560 RETURN
4570 ZS=FS
4580 ZO=0.7
4590 RETURN
4600 ZS=G$
4610 ZO=9.8
4620 RETURN
4630 ZS=HS
4640 ZO=0.7
4650 RETURN
4660 ZS=IS
4670 ZO=9.8
4680 RETURN
4690 ZS=JS
4700 ZO=0.7
4710 RETURN
4720 ZS=KS
4730 ZO"9.8
4740 RETURN
4750 Z$=LS
4760 ZO=0.7
4770 RETURN
4780 2$=M$
4790 ZO=9.8
4800 RETURN

4810 ZS=N$
4820 ZO=0.7
4830 RETURN
4840 Z$=O$
4850 ZO=9.8
4860 RETURN
4870 REM
4880 REM PRINTING THE DEPTH LINE COMMENT
4890 REM ------------------------ _
4900 ZS='ALL EARTHQUAKES PLOTTEO AT THE SURFACE HAVE A NORMALIZED DEPTH'
4~ID ZO=O
4920 ZI=21-1.3

. 4930 GOSUB 5420
4940 ZS='(O OR 33 KMI'
4950 ZI=ZI-0.8
4960 GOSUB 5420
4970 IF N<3 THEN 5360
4980 REM
4990 REM
5000 RE"!
5010 REM
5020 REM
5030 ZI=-23
5040 ZO=-2
5050 GOSUB 7700
5060 GOSUB 3100
5070 REM
5080 REM THIRO ·SECTION
5090 REM ------------
5100 M=3
5110 ZI=-2.9
5120 ZO=3
5130 GOSUB 7700
5140 Z$=C$
5150 GOSU8 549El
5160 lF N<4 THEN 5360
5170 REM
5180 REM FOURTH SECTION
5190 REM -------------
5200 M=':
5210 ZI=-11.9
.5220 ZO=O
5230 GOSUB 7700
5240 Z$=OS
5250 GOSUB 5490
5260 IF N<>5 THEN 5360
5270 REM
5280 REM FIFTH AND LAST SECTION
5290 REM ----------------------
5300 M=5
5310 ZI=-11.9
5320 ZO=O
5330 GOSUB 7700
5340 ZS=E$
5350 GOSUB 5490
5360 ElliD
5370 REM ------------------------------~---------- --- _
5380 REM
5390 REM
5400 REM



SECOND POINT '

5410 REM
5420 REM SUBROUT[NE TO PR[NT TEXT
5430 REM ------------------------
5440 Z3=l.ENlZS)
5450 GOSUB 7700
5460 GOSUB 7720
5470 RETURN
5480 REM
5490 REM SUBROUT[NE TO ORA~ A SECTION

5500 REM ----------------------------
5510 ZO=O
5520 ZI=O
5530 GOSUB 7710
5540 REM
5550 REM SUBT[TLE PR[NT[NG
5560 REM
5570 Z4.0.4
5580 Z5=0.4
5590 GOSUS"7730
5600 Z6=1
5610 GOSUB 7740
5620 ZI=-0.4
5630 GOSUB 5420
5640 REM
5650 REM PROJECTION L[NE 'COMMENT CREAT[ON AND PR[NT[NG
5660 REM - - - - - - - - - - - - - - - - - - - - - - _
5670 ZS='PROJECT[ON L[NE. OR[G[N'
5680 F9=0
5690 GOSUB 5760
5700 ZS=Z$lVS
5710 ZS=ZS&'
5720 F9=2
5730 GOSUB 5760
5740 ZS=ZS&VS
5750 GO TO 6010
5760 Vs."
5770 [F A51M.l+F9)<0 THEN 5800
5780 XS='N'
5790 GO TO 5810
5800 XS='S'
5810 VS=V$lXS
5820 XS=STRlASSlA51M.l+F9»)
5830 X9=LENlXSI
5840 XS=SEGlXS.2.X9-1)
5850 [F X9<=7 THEN 5870
5860 XS=SEGlXS.l.7)
5870 VS=V$lXS
5880 VS=VS&'-'
5890 [F A51M.2+F9)<0 THEN 5920
5900 XS='E'
5910 GO TO 5930
5920 XS='~'

5930 vS=V$lXS
5940 XS=STRlASSlA5IM.2+F9»)
5950 X9=LENIXS)
5960 XS=SEGIXS.2.X9-1)
5970 [F X9<=8 THEN 5990
5980 XS=SEGIXS.l.7)
5990 VS=v$lXS
6000 RETURN

6010 ZI=-1.2
6020 Z4=0.3
6030 Z5=0.35
6040 GOSUB 7730
6050 Z6=2
6060 GOSUB 7740
6070 GOSUB 5420
60BO REM
6090 REM SECTION ORA~[NG

6100 REM - - - - - - - 
6110 Z4=0.3
6-120 Z5=0.3
6130 GOSliB 7730
6140 Z6=0
6150 GOSUB 7740
6160 ZO=YO
6170 ZI=YI
6180 N5=[NTlM9)-[NTIP'IQ)+1
619003=MO-llM8-Ml)/2+MI)
6200 N6= [NT< M7 )
6210 REM
6220 REM TOP OF THE SECTION
6230 06=0
6240 K=I
6250 GOSUB 6390
6260 REM
6270 REM RIGHT SIOE
62S0 GOSUB 6850
6290 REM
6300 REM LEFT SIOE
6310 06=M7
6320 K=-I
6330 GOSUB 6850
6340 REM
6350 REM BOTJOM OF THE SECTION
6360 GOSUB 6390
6370 GO TO 7340
6380 REM
6390 REM TOP AND BOTTOM ORA~[NG SUBROUTINE
6400 REM '- - - - - - - - - - - - -- - - 
6410 ZO=YO+16371-06).S[NI03.90/10000)/S
6420 ZI=YI-16371-(6371-06).COS(03.90/10000»/S
6430 GOSUB 7700
6440 Z2=1
6450 03=[NTIMO/MS+I ).M5-11P18-MI)/2+MI)
646007=[NTIMO/M5+1).M5
6470 ZO=YO+16371-061.SINI03.90/10000)/S
6480 ZO=YI-16371-16371-06).COS(03.90/10000»/S
6490 FOR [=0 TO N5 STEP MS
6500 El=103+[).90/10000
6510 ZO.YO+16371-06).S[NlEl)/S
6520 ZI=YI-16371-16371-06).COSIEI»/S
6530 GOSUB 7700
6540 REM
6550 [F ASSH07+[ )/P12-INT«D7+[ )/"12) »0.1 THEN 6790
6560 ZI=ZI+~0.2.CDS(EI)

6570 ZO=ZO+K.0.2.SINlEI)
6580 GOSUB 7700
6590 [F ABSII07+[ I/M3-[NTII07+[)/M3»>O.1 THEN 6750
6600 Z2=0



6610 Z8=07.[
6620 ZS.STRIZ81
6630 Z3=l.EN(ZII
6640 ZO=ZO-0.I.S[N(El1-iZ3-11/2.Z4
6650 ZI=ZI.K.O.l.COSCEII
6660 [F K=I THEN 6680
6670 ZI=ZI-Z5
6680 GOSUB 7700
6690 GOSUB 7750
6700 [F K=1 THEN 6720
6710 ZI=ZI.Z5
6720 ZO=ZO.0.I.S[NiEl1.(Z3-11/2.Z4
6730 ZI=ZI-K.0.l.COSiEl1
6740 GOSUB 7700
6750 Z2=1
6760 ZO=YO.i6371-061.S[NiEl1/S
6770 ZI=Yl-16371-i6371-061.COSiElll/S
6780 GOSUB 7700
6790 NEXT [
6BOO ZO=YO.(6371-QSl.SINI (03.i M9-MO 11.90/10000 Ils
6810 Zl=Y1-16371-(6371-061.COSl103.M9-MOl.90/100001l/S
6820 GOSUB 7700
6830 Z2=0
6840 RETURN
6B50REM LEFT ANO RIGHT SIOES SECTION ORAY[NG SUBROUTINE
6B60 REM - - - - - - - - - - - - - - - - - - - - - - - -
6870 N6=INTCM71
6880 IF K=-1 THEN 6910
6890 L=M9
6900 GO TO 6920
6910 L=MO
6920 09=(L-l(MB-Mll/2.Mlll.90/10000
6930 04=S[NI091
6940 05=COSl091
6950 ZO=YO.6371.04/S
6960 Zl=Yl-l6371-6371.051/S
6970 GOSUB 7700
6980 Z2=1
6990 FOR 1=0 TO N6 STEP M5
7000 ZO=YO.(6371~Il.04/S

7010 ZI=Yl-(6371-16371-Il.051/S
7020 GOSUB 7700
7030 [F ABSlI/M2-[NTiI/M211>0.1 THEN 7270
7040 ZI=Zl-K.0.2.04
7050 ZO=ZO.K.0.2.05
7060 GOSUB 7700
7070 [F ABS(I/M3-INTiI/M311>0.1 THEN 7230
7080 22=0
7090 28=1
7100 IF K=1 THEN 7150
7110 ZI=STRIIl
7120 Z3--LENiZSl
7130 ZO=ZO+K.0.l.05-Z3.Z4
7140 GO TO 7160
7150 ZO=ZO.K.0.l.05
7160 GOSUB 7700
7170 GOSUB 7750
7180 IF K=1 THEN 7210
7190 ZO=ZO-K.0.1.05.Z3.Z4
7200 GO TO 7220

7210 ZO=ZO-K.0.1.05
7220 GOSUB 7700
7230 Z2=1
7240 ZO=YO.16371-[l.04/S
7250 Zl=Y1-16371-16371-[I.051/S
7260 GOSUB 7700
7270 NEXT l
7280 Zù=YO.(6371-M71.04/S
7290 Zl=Y1-16371-16371-M71.051/S
7300 GOSUB 7700
7310 Z2=0
7~20 RETURN
7330 REM
7340 REM EARTHQUAKES PLOTTING
7350 REM - - - - - - - - - 
7360 FOR 1=1 TO AO
7370 IF Al 1.21<>33 THEN 7390
7380 AlI.21=0 •
7390 IF A([.21>M7 THEN 7570
7400 FOR J=l TO NO
7410 IF A( [.1 I<C3( J.1 1 THEN 7570
7420 IF AiI.ll=>C3IJ.21 THEN 7450
7430 G=J
7440 GO TO 7460
7450 NEXT J
7460 [F AlI.M.21<M1 THEN 7570
7470 [F AlI.M.2l>M8 THEN 7570
7480 E1=(AlI.M.21-(lM8-M11/2.M11l.90/10000
7490 ZO=YO.(6371-AI [.211.SINlEll/S
7500 Zl=Yl-16371-i6371-A(I.2)l.COSIEll1/S
7510 ZO=ZO-0.15
7520 GOSUB C3(G.3l OF 7590.7590.7610.7610.7630.7610.7610.7610.7610.7610
7530 GOSUB C3(G.3l OF 4210.4230.4250.4270.4290.4310.4330.4350.4370.4390
7540 GOSUB C3lG.41.1 OF 4410.4430.4450
7550 GOSUB 7740
7560 GOSUB 5420
7570 NEXT [
7580 RETURN
7590 ZI=ZI-0.12
7600 RETURN
7610 ZI=ZI-0.15
7620 RETURN
7630 ZI=ZI-0.06
7640 RETURN
7650 REM -------------~------------------------------------- ---------
7660 REM
7670 REM BENSON PLOTTER SUBROUTINES
76BO REM ==========================
7690 GO TO 7790
7700 GO TO 8030
7710 GO TO 8320
7720 GO TO 83BO
7730 GO TO 8480
7740 GO TO 8620
7750 GO TO 8710
7760 REM
7770 REM [NITIALIZATION OF THE aENSON 1332 PLOT TER .
7780 REM -----------------------------------------
7790 OIM Zi251.ZS(BOl
7800 ON SRQ THEN 7990



7810 !>RINT 'BENSON "OORESS , "
7820 INPUT Z(251
7830 !>RINT OZ(25),'76 ",
7840 Z$=CHR(34)
7850 PR[NT OZ(25),Z$,'#$%&'C 1-..-./012345678S,,<=>,',
7B60 PRINT OZ(25),'O"BCOEFGHIJKLMNOPQRSTUVwXYZ[\Jt·',
7870 PRINT OZ(25), USING '''IL',' ,
7880 PRINT OZ(25) "76 "
7890 PRINT OZI 25)0' "
7900 PRINT OZ(25I. USING '''IL',' ,
7910 ZIII=O
7!l20 Z121=0
7930 Z131=200
7940 Z151=60
7950 Z161=0
7960 Z(131=0
7970 ZI201=Z(31
7980 ZC 211=Z( 3)
7S90 RETURN
8000 REM
8010 REM MQVING THE PEN
8020 REM -------------
8030 Z(71=INTIZO.Z(20)1
8040 Z(8)=INT(ZI.Z(21»
8050 Z(SI=Z(71-ZCII
8060 ZII01=Z(8)-ZC21
8070 ZIII=Z(7)
8oeO Z(21=Z(81
8090 ZI71="8S(ZC9)1
8100 ZC81="8SCZII0Il
8110 IF ZC71>16383 THEN 8200
8120 IF ZC81>16383 THEN 8200
8130 Z(71=0
8140 Z(II)=Z(91
8150 Z(12)=ZCIO)
8160 PRINT OZ(25I"!>L ',ZCIII,Z(12I,Z2,
8170 PRINTOZ(25I, USING '"IL''' '"
8180 IF Z171>1 THEN 8090
8190 RETURN
8200 ZI71=INT«ZC7)+163831/163841
8210 ZI8l=INTIIZ(8l+163831/163841
8220 IF Z(71)ZC81 THEN 8240
8230 Z(71=Zc81
8240 ZIIII=INT(ZISI/ZI7)1
8250 ZI121=INT(Z(IOl/Z(711
82S0 ZI91=ZI91-ZII11
8270 Z( 10 I=ZIIO l-Z( 121
82B0 GO TO 81S0
8290 REM
8300 REM CH"NGING THE ORIGIN
8310 REM ------------------
8320 Zl 11=INTIZO.ZI201 1
8330 ZI21=INTIZI.Z(211)
8340 RETURN
8350 REM
83S0 REM wRITING" STRING OF CHt\R"CTERS
8370 REM ------------------------------
8380 PRINT OZ(25I,'TX ',Z3,' ',Z$,
8390 PRINT OZ(2SI, USING '''IL',' ,
8400 ZIII=Zlli+ZISl.Z3

8410 Z(2)=Z<2)+Z(SI.Z3
8420 PRINT OZ<251,'NT ',Z(5).Z3,' ',Z(6;.Z3,
8430 PRINT oze251, USING '"IL''' ,
8440 RETURN
8450 REM
84S0 REM INIT["UZt\TiON OF CH"~R"CTE:; T"'=E~NO O"'iE'JT~T iON
8470 REM ------------------------------------------------
8480 Z<51=Z4.COS(ZSI
8490 ZISl=Z4.SIN(ZS)
8500 ZllSI=INTC4.Z151.Z(201/31
8510 ZCI7)=INT(-4.Z5.ZC201.SIN(ZS)/31
8520 Z(18)=INTI4.ZIS).Z(211/31
8530 Z(19)=INTI4.Z5.ZC21).COS<ZSI/31
8540 PRINT OZC25l,'SZ ',zel61,' ',ZCI7),' ',ZCI8),' ',ZCISl,
8550 PRINT OZ(251, USING '"IL''' ,
8560 Z(51=INTCZC51.Z(2011
8570 Z(6)=INTIZC61.Z(211)
8580 RETURN
8590 REM
8600 "REM CH"NGING THE PEN
8610 REM ----------------
8620 ZCI4l=INT("SSCZ6)1-3.INT(INTI"SSCZ61)/3)
8630 IF ZCI4)=Z(131 THEN 8670
8640 PRINT OZ(25I,'NP ',ZCI4l,
8650 PRINT OZ(251. USING '"IL''' ,
8660 ZeI3)=ZCI41
8670 RETURN
8680 REM
8690 REM PRINTING OF NUMSERS
8700 REM -------------------
8710 Z7= INT< Z7)
8720 Z<91="SS( [NTIZ7»
8730 IF Z7>-2 THEN 8910
8740 IF Z(9l<10 THEN 8760
8750 ze91=S
8760 Z$=STReZCSll
8770 Z$=ZU'E'
8780Z(9)=ZISl+7
8790 IF Z8>0 THEN 8830
8800 ZC91=Z(9)+1
8810 PRINT OZ(25),'TX ',Z(91)' "
8820 GO TO 8840
8830 ?RINT OZ(25) ,'TX ',ZCSl,
8840 PRINT OZ(251, USING Z$'Z8,
8esO PRINT OZ(25), USING '"IL''' ,
8860 ZIII=ZIII+Z(S).ZC51
8870 ZC21=Z(2)+ZISl.ZC6)
8880 PRINT OZl25l,'NT ',Z191.Z151,' ',Z(91.Z(6I,
8$90 PRINT OZ(25), USING '"IL''' ,
8900 RETURN
&910 Z(71=INTILGT("SSIZ81+0.51)+1
8920 IF Z(7»0 THEN 8940
8930 Z(7)=1
8940 IF Z8=>0 THEN 8S60
8950 Z(71=ZI71+1
8960 Z$=STRCZ(71)
8970 Z$=ZS&'O'
8980 IF Z7>-1 THEN 9010
8990 Z(91=ZC7)
9000 GO TO 8810



9010 Z(B)~EN(ZS)+2

9020 ZS=ZS&', 0'
9030 IF Z(91<10 THEN 9050
9040 Z(91=9
9050 GO TO Z(91+1 OF 90S0.90S0.9100.9120.9140.91S0.91S0.9200.9220.9240
90S0 Z$=REPC' ·.Z(SJ+1.1)
9070 GO TO 9250
90BO ZS=REP('I',Z(Bl,11
9090 GO TO 9250
9100 ZS=REPI'2',Z(BI,11
9110 GO TO 9250
9i20 ZS=REPl'3',Z(BI,11
9130 GO TO 9250
9140 ZS=REPl'4',ZlBI,11
9150 GO TO 9250
91S0 ZS=REPI'5',ZlBI,I)
9170 GO TO 9250
91BO ZS=REP('S',Z(BI,I)
9190 GO TO 9250
9200 ZS=REP('7',ZlBl,l)
9210 GO TC 9250
9220 ZS=REP('S',ZlSI,11
9230 GO TO 9250
9240 ZS=REP('9',ZlSI,I)
9250 Z(91=Z(91+Z(7)+1
9260 GO TO SSIO

c
* CROSSECTIONS

PROGRAM TO ORAW EARTHOUAKE CROSSECTIONS
THE DATA FILE MUST HAVE ALL THE NUMERICAL DATA CONCERNING
THE PLO'r: , .
A TABLE A3 VITH A~ NUMBER OF CORNERS. READING THE LAT AND
LONG OF EACH CORNER. .
A TABLE A5 VITH A6 NUMBER OF PROJECTION LINES. READING THE
LAT AND LONG OF THE ORIGIN POINT AND THE SECOND POINT.
A TABLE A7 READING THE MAXIMUM AND MINIMUM DISTANCES ON EACH
PROJECTION LINES OF THE CORNERS.
A TABLE A VITH A0 EARTHOUAKES. READINC THE MACNITUDE. DEPTH;
AND DISTANCES ON THE PROJECTION LINES.
THE SECTIONS WILL BE DRAVN ON A BENSON 1332 PLOTTER.
THERE I/ILL BE UP TO 2 PACES <29.1*42 CM FORMAT!. THE FIRST
PACE WILL HAVE THE TITLE. THE LEGEND, AND THE TWO FIRST
SECTIONS. THE SECOND PACE THE REST OF THE SECT IONS.
THE PLOT TER WILL USE 3 PENS :

PEN 0 FOR THE LEGENO AND THE SECTIONS
PEN 1 FOR THE TITLE AND SUBTITLES
PEN 2 FOR THE MAIN COMMENTS

THE THREE PENS MAY BE OF THE SAME COLOR OR OF 3 DIFFERENT
COLORS

ALL THE COMPUTATIONS PREVIOUS TO THIS PLOT HAVE BEEN MADE
IIITH VARIOUS PROCRAMS ON A ZENITH 100 COMPUTER.

ilHAT IS THE NUMBER OF YOUR DATA FILE IIF ALREADY LOADED.
TYPE 01 1~
15 THE TAPE READY IYINI ?.l.

TITLE OF THE PLOT? MIDOLE AMERICA TRENCH 6

THE TABLE HAS 1 PROJECTION LINES
HOII MANY CROSSECTIONS DO YDU liANT TD PLOT '.1

NUMBER OF. THE CHOSEN CROSSECTION 1 '.1
SUBTlTLE OF THE CRDSSECTIDN 1 • MAT 6

THE EXTREME MINIMUM AND MAXIMUM DISTANCES OF THE WHOLE
(ROSSECTIONS ARE t -209 KM AND 619 KM .

WHAT MINIMUM AND MAXIMUM DISTANCES DO YOU I/ANT AS A FRAME
(EA(H SECTION I/ILL BE DRAI/N WITH ITS REAL LIMITS VITHIN
THE SAME rRAME TD ALLOW A COMMON SCALEI ? -300,700

THE DEEPEST EARTHQUAKE IS AT 163 KM
CiVE THE MAXIMUM DEPTH.OF THE PLOT? !Ë!

CI VE THE STEP TO DRA Il THE CONTOUR OF THE SECTION
(A~ INTEGER NUMBER OFKMI .~

DISTANCES IN ROUND KM BETI/EEN TICK MARKS ALONG BOTH AXES lA
MuLTIPLE Of THE DRAVING STEP) ? ~
DISTANCES IN ROUND KM BETI/EEN LA~S ALONG BOTH AXES lA
MUlTIPLE OF THE DISTANCE BETVEEN TICK MARKS) ? JJUL

THE MIN1MUM AND MAXI"UM MAGNITUDES ARE. 3.5 ANO 7.13
HOII MANY CLASSES OF MAGNITUDE 00 YOU WAHT (OP TO III ?-i



MIDDLE AMERICA TRENCH 6

CORNERS 1 N150097~WI01033 N20036-W960413 N200587-W970501
N150397-W 102035

-200 -100 0 100 200 300 400 500o :5:L.-L.0:LL.L...L-l--'HMo---w-"''-'-~~'-'---!.-L:+f:-l....L-LL..LJ-CLL...L-L..é.G:t0~0 0

EARTHQUAKES CROSSECTIONS

NUMBER OF EARTHQUAKES 82

SECOND POINT N200155-W970265
MAT 6
PROJECTION LINE 1 ORIGIN N1605-WI00068

o
el. :

'1 , H.

5 .. ;
•• 1 tt.

1 ~ . i
.. • H.

l , • ,
.. , H,

THE LEFT END OF THE PLOTTER

CUSI ,
"'NUll" 'llCLweo 1Ln'IIl'Jnun [XCUŒ.D ,
"'M lIllIlIUI CIfOS[N rll[SE •

~ ;~: J::': 1:;: ::;;
.L IN 1IfI10! COLllA Il '0 21 '.1.
ClA" 2

"INIIUI 'NCllllf.O • iP..c"A)I""," EXCltlDEO ?
SIG'" NUI'IIlR CtOSiN 'tCSE 1

.,tl 2", S,.; 4 •• ,
1101 7:5a 8,.: I.Z:

J. 'N .""'C~ COU" Il ro 2' ? ...

CLU5"
"""_ 'IlCLUŒII •~""" 'lUI ElICllAlEO •
••'"~ OlOSEN Tll[SE •

1ft: 2"i 1 •• ; 4,1:
6: 0; 7 1 S: • -: X; t 1 Z •

~ '" ""C_ COI.OII ,. ra 21 ?~
CLAn 1

""'ltUt ftltLtalfD 'PL
"AX'_Ello:llllf.O'
• "N IURR CIIOSEN rl€SE ,

1 : + J 2.:,: J.I.: 4 1 • ;
5:., 7:S1 1.1, 1,1:

~ IN V~IOl ClILCIII '1 '0 21' ~
PLACE THE PEN HOLOERS AT

PLOTTER REAOY (Y/NI ?.'L
BENSON ADDRESS 7 ~

100 100

200 200

300 300

-200 -100 o 100 200 300 400 500 GOO

MAGNITUDE CLASSES
,-

o

Il

1 [ 3, 4[

[ 405, 5[

+ 1 [ 4, 405[

1 [ 5, 8[

ALL EARTHQUAKES PLOTTED AT THE SURFACE HAVE A,NORMALIZED DEPTH
<0 OR 33 KM>

~'




