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AVANT -PROPOS

— LCe suppiément informatique réunit les différents programmes créés pour
réaliser les divers calculs et de nombreuses figures de la thése.

Le 1listing de chaque programme ecst accompagné d’un exemple de fichier de
données lorsqu‘il existe, La copie d’écran est exédcutée avec le fichier de
données servant d'exemple, et les sorties sur imprimante ou sur traceur
correspondent & 1“exédcution du  programme, Dans certains cas, les
exécutions des programmes sont étroitement lides entre elles, les
résultats de 1“un servant & 1 exécution de 1“autre <(premiére, quatridme,
sixiéme, septiéme et dixiéme parties?,

Les sous-programmes de dessin sur traceur Benson 1332 & partir du
Tektronix 4054 ont été recopiés du manue) “lLogiciel Basic Tektronix Série
405X (Séries 02, 12, 32 et 42)° écrit par Benson (Juin 1981)

Dans la partie ‘exécution’ d“un programme :
une étoile signifie qu’il ¥ a effacement de 1“écran ;
tes caractéres soulignés sont des réponcses données par 1 opérateur
les lettres collées soulignées dans la marge sont des lettres tapées
au clavier mais qui n’apparaissent pas & 1“écran.

Lee notes qui suivent tonﬁernent les différents ordinateurs et imprimante
utilisés avec leurs particularités. Le point commun & ces outils est 1le.
code ASCII utilisé qui ne comprend que 127 caractéres.

'NOTES SUR LE BASIC DU ZENITH 100 :

Le BASIC du 2100 est un BASIC *Microsoft’ qui ressemble beaucoup aux BASIC
utilisés sur le micro-ordinateur IBM PC. Les modifications nécessaires
pour transposer les programmes du Zenith 100 sur 1°1BM PC ne concernent
que le graphisme @

SCREEN a,b avec a =0 ou.l {0 = mode texte, 1 = mode graphique)
et b=0oul (0 = vidéo normal, 1 = vidéo inverse)

L“écran du Zenith 100 a une hauteur de 225 lignes et une largeur de
440 points en mode graphigue. En mode texte i1 possede 80
colonnes et 23:1ignes.



NOTES SUR_LE BASIC DU TEKTRONIX 4054 :

Le BASIC du TEKTRONIX 4054 est l1égérement différent du BASIC du 2100 :

une ligne ne peut comporter qu’une seule instruction j

les noms des variables numériques sont limités & une lettre plus
éventuellement un chiffre de 0 & %, ceux des chaines de
caractéres & une seule lettre suivie de $ ;

e mot REM ne peut étre remplacé par ° ;

il est impossible d“indenter 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 1a bhande magnétique)
APPEND nn (nn = numéro de ligne ol se placera le fichier)

il est nécessaire de remettre les variables & 0 au début des
programmes par INIT ;

pour effacer 1“écran il faut utiliser 1 instruction PAGE ;

il est possible de définir 1a taille des caractéres par CHARSIZE n ¢n
de 1 384 : 1 correspond a 1a taille 1a plus petite) 3

le nombre Pl est disponible et il est possible de calculer les
valeurs des fonctions trigonométriques directement en degrés
aprés avoir écrit 1“instruction SET DEGREES ;

1“instruction READ 1it directement toutes les données d“un tableau 2
partir de lignes de DAT& : 1ligne par ligne et dans chaque ligne
colonne par colonne ;

les instructions GOTO i OF ni,n2... et GOSUB i OF ni,n2... remplacent
ON i GOTO ni,n2... et OM i GOSUB ni,n2... du BASIC “*Microsoft’,
ol i est une valeur entiére positive et nl le numéro de ligne de
branchement pour i=1, n2 pour i=2, etc. ;

1e chainage de 2 chaines de caractéres se fait avec &

17instruction SEG(a$,n,nl) extrait une sous—-chaine de nl caractéres
de la chaine A% & partir de 1a lettre n j

1“instruction STR{i?» convertit 1Te chiffre | en une chaine de
caractéres.

Certaines “lourdeurs’ sont dues au langage @
1“instruction INPUT ne peut comporter de texte : il faut donc
" généralement wutiliser 2 lignes {une avec un PRINT pour
poser la question et une autre avec INPUT pour recevoir la
réponse) ;

Lunité pour le traceur BENSON est le centimétre.

NOTES SUR L‘IMPRIMANTE “APPLE DOT MATRIX’ :

L'imprimante Apple est une imprimante d’une Targeur de 80 colonnes en
écriture Pica. Les différentes options de 1'imprimante sont contrélées jar
Ya réception de chaines de “caractéres’ bien définies, avec 1’instruction
LPRIMT en BASIC on a :

LPRINT CHR$(27)"Lnnn" : marge gauche de nnn caractéres
LPRINT CHR#$(27)"n" : 9 caractéres par pouce
LPRINT CHR$(27)"N" : 10 caractéres par pouce



LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

CHR#(27)"E" : 12 caractéres par pouce

CHR%(273"q" : 13 caractéres par pouce

CHR£(272"@" : 17 caractéres par pouce

CHR$(Z7)"Tnn" @ interligne de nn/144 pouce

CHR${(27)"A" & retour & 1“interligne 1/6 pouce

CHR$(27>"!'" : <électionne 1 écriture en caractéres gras
CHR${27)CHR${34> : stoppe 17écriture en caractéres gras
CHR${14) : célectionne 1 impression en caractéres dilatés
CHR$<15) : stoppe 1“écriture en caractéres dilatés
CHR£(27)"X" : commence le soulignage

CHR${Z73"Y" : stoppe le soulignage

CHR$(27)"Gnnnn"a% : imprime lec nnnn caractéres graphiques

contenus dans la chaine de caractéres A% et codés sous forme binaire.

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



FOREWORD

e

This ‘program’ supplement presents the different programs created to make
various calculations and many figures of the thesis,

For each program its listing and a sample of data file if needed are
shown. The screen copy of the program execution is made with the sample
data file, and the printer or plotter outputs represent the program
execution outputs. In some cases several programs executions are 1inkKed :
results af a first one is used by a second one iparts 1, 4, &, 7 and 10).

The drawing subroutires for Benson plotter 1332 from Tektronix 4054
computer have been <copied from ‘Logiciel Basic Tektronix Série 405X
(Séries 02, 12, 32 et 421 written by Benson {June 1981},

In the “execution’ part of a program :
an asterisk means that the screen is cleared j
underliined characters are answers given by the operator ;
underlined pressed letters in the margin are letters typed on the
Keyboard but not echoed on the screen,

Following notes are concerned with the uarious’computers and printer used
for this thesis and their peculiarities. The common property of these
instruments is the ASCII table whick has only 127 *characters’.

NOTES ON_ZENITH 100 BASIC :

Zenith 100 BASIC is a “Microsoft’ BASIC which is very close to the version
used on IBM micro-computers, To translate these programs for IBM-PC it is
only necessary to change a few graphic orders .: '

SCREEM a,b : a
b

0 or 1 (0
0 or 1 10

text mode, 1 = graphic mode)
normal video, ! = reverse video)

The Zenith screen has a 225 lines height and a 440 points width in
graphic mode. In text mode it has 80 columns and 25 lines,

NOTES ON TEKTRONIX 4054 BASIC :

Tektronix 4034 BASIC is slightly different from Z100 BASIC :



a line may have only one instruction j

the numerical wvariable names  are limited to one letter plus if
wanted cone number from 0 to ¢, and character variable names have
only one letter followed by % ;

the word REM can not be replaced by * ;

indentation of lines is impossible ;

arc-caosine and arc-sine functions exist

to merge a program, type @

FIND n {n = file number on the magnetic tape)
APPEND nn (nn = line number where to place the filed

it is necessary to initialize the variables at the beginning of &
program with INIT ;

the PAGE statement clears the screen ;

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

Pl number is present and it is possible to compute all trigonometric
functions in degrees by writing SET DEGREES at the beginning of
the program ;

the READ ctatement allows to read directiy all the data of a table
from DATA Ytines, line by line and inside each line column by
column ;

GOTO i OF n1,n2... and GOSUB i OF nl,n2... replace ‘Microsoft” ON |
GOT0 nil,n2... and ON i GOSUB ni,n2,.., where i is an integer
variable varying from 1 to ... and n! the line number where the
program must go when i=1 (n2 for =2, etc.) ;

to link 2 character strings one must use & ;

the GSEG(a%,n,nl) statement extracts a nl characters 1long substring
from string a%$ beginning at the nth letter ; '

STR{i) converts the number i intoc a character string.

Some ‘ponderousnesses’ come from the language !
the INPUT statement cannot have text, so one must usually use 2
Tines {one with PRINT to ask the guestion, and one with INPUT to
receive the answer)

"The unit for the BENSOMN plotter is the centimeter.

NOTES _ON THE “APPLE DOT MATRIX PRINTEB :

The

fépple printer has 80 columns when using Pica pitch., The printer

various options are controted by special “character’ strings used with
LPRINT command in BASIC :

LPRINT CHR$:273"Lnnn" : set left margin to nnn characters
LPRINT CHR%<(27)"n" : % characters per inch

LPRINT CHR$¢27)"N" : 10 characters per inch

LPRINT CHR$(27)"E" : 12 characters per inch

LPRINT CHR#(2Z7)"q" : 1% characters per inch

LPRINT CHR$:27)"Q" : 17 characters per inch

LPRINT CHR#$(27)"Tnn" : distance between lines to be nn/144 inch
LPRINT CHR#¢(27)"A" : line feed pitch of & lines per inch

LPRINT CHR#$(27)"'" : start boldface printing

LPRINT CHR${27)CHR${(34> : end boldface printing



LPRINT CHR$<14) : start headline mode

LPRINT CHR${15) : end headline mode

LPRINT CHR#(27)"X" : start underlining text

LPRINT CHR#(272"Y" : end underlining text

LPRINT CHR#$(272"Gnnnn"A% : orint the nnnn graphic characters of the
binary coded string A%,

{CHR${27» means ESCAPE)
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DES DONNEES MAGNETIQUES
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B - Copie d”écran d7un exemple d exécution du programme “NAVMAGCR’

C - Exemple de sortie sur imprimante

INTRODUCTION DES POINTS D’ANOMALIE MAGNETIQUE CORRIGEE

A& - Listing du programme ‘ANOCOREC”

B - COpié d“écran d'un ékemple d‘exécution du. programme “ANOCOREC

CALCUL DE L‘ANOMALIE MAGNETIQUE DE L ENSEMBLE DES POINTS DE MESURE
A - Listing du programme ‘MAGCOREC-
B - Copie d“écran d‘un exemple d'exécution du programme ‘MAGCOREC®

C - Exemple de sortie sur imprimante
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PROGRAM CBEAMNAV

his program has been written to put the navigation correction
arameters determined from Scripps Seabeam maps into a sequential

data file and after the input of these data to translate them into

a

T
i
<
2

Y
i
w

A

P
s
a

format easier for computational use.

he original data are 3 year (YY), month (MM), day (DD), time Cinput

n HHMM format), and differences of latitude and longitude in inches

dependent of scale) and in X.XX format ; these data will be put into
data file named SBNAVDM.DAT.

ou are allowed to‘étop introducing the data, and to resume the data
nput during another'session. Before the translation of this data you
i1l be able to correct them using the editor.

s the translated data will be used to correct the position of other
cints of the surver, and to compute the real magnetic antmaly, the
econd data file {(SBNAVDD.DAT) will have decimal year (year+day+time),
nd differences of latitude and Tongtude in degrees.

PREPARATION

INTEGER N, 1,YEAR,MONTH,DAY,TIME ,ANSWER,MONLENC 11) ,NDAY ;N1 , PAGE
REAL NSINCH,EWINCH,SCALE,MLAT,HOUR,HR,DDEC ,ML ,NSDEC , EWDEC
REAL*8 MERCP,YDEC,P1,MLATRD

CHARACTER R,TITLE®*40,TIT(40),ESC,S0,51,FF

EQUIVALENCE (TITLE,TIT)
DATA MONLEN /31,28,31,30,31,30,2#31,30,31,30/

OPEN (!, FILE=‘SBENAVOM.DAT’)
OPEN (2, FILE='SBNAVDD.DAT”, STATUS=/NEW’>
OPEN (3, FILE="PRN’)

1 to write and read the original data file
t to write and read the translated data file
s to write the original and translated data on the printer

FORMAT (1X,3¢12,1X),14,2¢1X,FS5.2))

FORMAT (1X,F10.7,2¢1X,F8.5))

FORMAT (1X,14,4X,12,5X,12,4X,12,2X,14,2(2X,F5.2),8X,F10.7,2¢2X,F8.
+5))

(20 g

* K kN * W Ok R

*

PRESENTATION

WRITE (*,7C¢A//)") ¢ PROGRAM CBEAMNAWY "
WRITE (#,/(A)“) “ This program has been written to put the nauvigat
+ion correction”’

WRITE (#,¢AY’) “ parameters determined from Scripps Teabeam maps
+into a sequential’

WRITE (*,7¢A)‘) “ data file and after the input of these data to t
+ranslate them into’

WRITE (#,7(A/)“) * a format easier for computational use.’

WRITE (*,7(A>“) ° The original data are : vear (YY), month (MM}, d
+ay {DD), time (input’

WRITE (*,/¢A2’) * in HHMM format), and differences of latitude and
+ longitude in inches’

WRITE (#,/¢(A)’) ’ (dependent of scale) and in X.XX format ; these
+data will be put into’

WRITE (*,(A/)’) “ a data file named SBNAVDM.DAT.-’

WRITE (#,7CA)’) ’ You are allowed to stop introducing the data, an
+d to resume the data’

WRITE (#,7{A)‘) “ input during another session. Before the transla
+tion of this data’

WRITE (*,7(A/)’) “ you will be able to correct them using the edit
+or .’

WRITE (#,<A)’} “ As the translated data will be used to correct t
+he position of other’

WRITE (%,7(A)’) * points of the survey, and to compute the real ma
+gnetic anomaly, the’

‘WRITE (%,”C(A)’) “ second data file (SBNAVDD.DAT) will have decimal
+ year (year+day+time),’

WRITE <, {A/4/>’) ’ and differences of latitude and longitude in d
+egrees.’

PART CHOICE : INPUT OF ORIGINAL DATA OR TRANSLATION

4 WRITE (%,7(A\)’) ’ Do you want to input original data 1) or to tr
+anslate them (2) ? “ . )
READ (%,”(I11)7) ANSWER
IF {(ANSWER .NE. 1) .AND. ¢ANSWER .NE. 2)) GOTO 4
IF (ANSWER .EQ. 2) GOTO 8

ORIGINAL DATA INPUT PART

WRITE (*,7¢/A/)’) ’ Now you will_ input your data, for the last one
+, type 0 for the YEAR’ )
WRITE (#,7¢AN)’) “ What is the number of the first point to be inp
+ut 1
READ (#,(I5)‘) N

IF (N .EQ. 1) GOTO é&

Reading the beginning of the file



DG S J={,N-1 HR=FLOAT(1FIX(HOUR))

5 READ (1,1) YEAR,MONTH,DAY ,TIME ,NSINCH,EWINCH DOEC=(HR+(HOUR-HR)> %100/40) /24
* DO 10 I=1,MONTH-1 o
% Writing the data 10 NDAY=MONLEN( I ) +NDAY
* YDEC=YEAR + (NDAY+(DAY~-1)+DDEC)~ 345
6 WRITE (*,7(/A,I5)’) © POINT “, N *
WRITE (#,”{A\)>")> * Year (YY) ? - * Computing the differences of latitudes and longitudes in degrees
READ (%,”(12)") YEAR *
IF (YEAR .EQ. 0> GOTO 7 NSDEC=NSINCH*SNGL{DCOS{DATANCMERCP*DTANLMLATRD: 1)) /2CALE
WRITE (*,7¢A\)") “ Month (MM ? ) EWDEC=EWINCH/SCALE
READ (%,”(12)’) MONTH *
WRITE (*,7¢AN)‘) / Day (DD) ? # Writing the data into the file
READ (#,/(12)‘) DAY *
WRITE (*,/¢A\)’) “ Time (HHMM) ? “ . WRITE (2,2) YDEC, NSDEC, EWDEC
READ (#,7(14>’) TIME GOTO ¢
WRITE (%,/{A\)’)> ~ NS difference (X.X) ? *
READ (%,”(F5.23/) NSINCH # Preparing the printing part
WRITE (*,7¢(A\)’) * EW difference (X.XX) ? * : *
READ (#,/(F5.2)’) EWINCH 11 ENDFILE 2
WRITE (1,1) YEAR, MONTH, DAY, TIME, NSINCH, EWINCH REWIND 1
N=N+1 ’ REWIND 2
GOTO ¢ *
* Preparing the title
7 WRITE (%,7(A\)’) * Is it the last point of the whole file (Y/N) ? *
+ DO 12 1 =40,1, -1
READ (#,/(A)’) R ] IF (TIT(I) .NE. ’ ) GOTO 13
IF ((R .NE, “Y’) .AND. (R .NE. ‘¥“)) GOTO 20 12 CONTINYE
ENDFILE 1 ®
# PRINTING PART
WRITE (*,”¢A\)“) “ Do vou want to translate the original data file # ——mmm——eeeee-
+ immediatly (Y/N) ? *
READ (*,’C(AX‘) R 13 WRITE (#*,”(//A\)’) ¢ PRINTER READY (Y/N) ? ~
IF ({R .NE. “Y“) .AND. (R .NE. ‘7)) GOTO 20 READ (*,’¢A)’) R
REWIND 1 . IF. .((R .NE. “Y’) .AND. (R .NE. ‘¥‘)) GOTO 20
*
* # Control characters for the printer
* TRANSLATION PART *
# emem—ce—ee ————— ESC=CHAR(27)
*# MERCP is the WGS72 ellipsoid parameter S0=CHAR(14)
SI=CHAR(15}
8 WRITE (*,°(/A\)’) ’ Scaie (in/deg) of the map used to measure the FF=CHAR(12)

Ed

+differences (X000 ? /
READ (#%,’(F7,3)’) SCALE

o

Printing the title and comments

WRITE ¢(*,7(A\)’) ‘ Mean latitude of the survey (DD.MMm) *
READ (%,’/(F7.3)’) MLAT WRITE ¢3,/(1X,?7A)’) ESC,’E’,ESC,’L007/,ESC,"'’,S0
WRITE (#,7¢A)’) * Title of the study C(up to 40 characters) ? ' N1=INT((40-1)/2)+1
READ (%,’(A)‘) TITLE 00 14 N =1, NI
) ) 14 "WRITE ¢3,7¢AN)*) 7 ¢
MERCP=0.99333054822 WRITE (3,(2A\)’) ESC,’X’
P1=3.141592453589887 PO 15 N=1,1
ML=FLOATCIFIX(MLAT)) 15 WRITE (3,/¢(AN)) TIT(N)
MLATRD=(ML+(MLAT-ML)*#100/40)*P1/180., WRITE (3,(2A)’) ESC,’Y’
9 READ (1,1,END=11) YEAR,MONTH,DAY,TIME ,NSINCH,EWINCH WRITE (3,(1X,3A////)’) S1,ESC,’N’
* WRITE (3,/(1X,A)’) ‘SEABEAM NAVIGATION CORRECTION DATA’
# Computing the decimal vear WRITE (3,/(1X,4A)’) ESC,”"”,ESC, E” .
» WRITE ¢3,"¢1X,A,F7.3,A)’) “Scale of the original map : °,SCALE,” i
NDAY=0 ’ tnch/deg’

HOUR=FLOAT(TIME) /100 WRITE (3,7(1X,A,F7.3,A//)’) ‘Mean latitude of the map : ‘,MLAT,



+7 deg.mm’
L

* Printing the column headings and data
» f

i=1
. PABE=1 . '
16 WRITE (3,7(1X,Am ) “POINT YEAR MONTH DAY TIME NSOIF EWDIF
+ TIME NS.DIF EW.DIF ~
WRITE ¢3,°(1X,A’)’) ’ no. Yy .. mm dd hhmm inch inch
+ dec.year degree degree ©

17 READ €1,1,END=19) YEAR,MONTH,DAY, TIME ,NSINCH, EWINCH
READ (2,2) YDEC,NSDEC,EWDEC
?Rin (3,3 1,YEAR,HONTH,DAY,TIME,NSINCH,ENINCH,YDEC,NSDEC,EUDEC
=]+
IF ((PAGE .EQ. 1) .AND. (I .LT. 49)) GOTO 17
IF ((PAGE .E@. 1) .AND, (1 .EQ. 49)) GOTO 18
) IF (I .NE. (49+(PAGE-1)#41)) GOTO 17
*
* Page changing

18 PAGESPAGE+!
© WRITE (3,(1X,A)*) FF
6070 16

END OF THE PROGRAM

x* K K K

19 UWRITE <3,’¢(/)’>
20 CLOSE (1)

CLOSE (2)

END

B
*

PROGRAX CBERNRAY

This srogram has been writlen to pui the navigation correction
parasetiers deternined from Scripps Seabean maps inio 2 sequeniial
data file and after the input of these data to translate them into
a foraat easier for computational use,

The original data are : wear (1Y}, aonth (MM}, day (DD): fime (input
in HHNN format), and differences of latitude and longitude in inches
(dependent of scale) and in X.¥¥ forsat } these data will be put inte
a data file named SBNAYDH.DAT,

You are allowed to siop introducing the data, and Lo resuse the dala
inpui during another session, Before ihe translalion of this data
you vill be able to correct thes using the editor.

fis the translated data vill be used o correct the position of other
points of the survey, and to compute the real aagnetic anomaly, the
second data file (SBHAYDD.DAT) will have decimal year {(yeartdaytiine),
and differences of latitude and longitude in degrees.

Do you vant to input original data (1) or to translate thes (2) 7 1
Now you will input your data, for the last one, type @ for the YEAR
What is the number of the first painl to be input il

YPGIHIYY) 7131
ear 4
Ronth (MH) 2 4
Day (00) ? L
Tine (HHNN) ?

HS difference (X.XX)? J%%

EV difference (X.XX) 7 U¥
POINT 2

Year (Y1) 2 22

Noath (MN) 7 4
Day (00} 7 1

Tine (HHNNN) ?
NS difference %

N
E¥ difference (X.4X) ?

3



YPBIH'(IW) o3
esr :
Nonth (MN) ?ﬂi
Bay (BD) 7 7
Tine (HHNN) ?

RS difference (X.X¥) ?
E¥ difference (X.%X) ?

YPDIMEYY) ?faz
ear ?
gonthN()M) 74
ay (0D) ?
Tine (HHHHYI?
NS difference (X.XX) ?_._ﬁ_
BV difference (X.XX) 27 15

POINT b
Year (YY) ?
gont?oégﬂg 7

y ?
Tise (HHHH'Z?
NS difference (X.XX) 7 .44
EV difference (X.24) 7 5,

POINT ]
Year (YY) ?
i |
ay ?
Tine (HHMN) ?
NS difference (X.7X) 2 .19
EV difference (X.X%) ? E:Z§

POINT 7
© Year (YY) ?
Renth (KN) ?
Dav (DD) ¢
Tine (HHNNY 7 1337
NS difference (X.XX) T .13
EV difference (X.XX) 7 -,

POIAT  1e@

Year (YY: 1

Honth (MM} 7 4

Day (DD) 2 3,

i, 0 b
1trersncs 1k, [

EW difference (X.XX) 7 =83

YPOIH}yy)lgl :

ear ?

Honth (MM} 1%&

Day (DD} ?Ti

Tine (HHEN) ? %;lk

NS difference (X.4X) 7 .88
E¥ difference (X.3%) ? THE

POINT 162
Year (YY) ?
Bonth (MK} ?
Tiee (RHNAT 354

ine )
NS difference %%TRX) ?
EV difference (X.XX) ? =0

YPEIH}Y7)123

ear ?

Ronth (MK} ?ﬂi

The (BN 19
ine :

NS difference %T!'g?t)

E¥ difference (¥.XX)

POINT 144
Year (YY) ?
Month (RNM) 7
Day (DD) 7
Tine (HHHN) ?
NS difference (X.A%) ?
EV ditference (X.AK) ?

POINT 165

Year (YY) 7 §2
Nenih (MN) 2 4
Day (DD) 7 8.
Tine (HHHN) 7 114
NS difference (X.XX) 7 -,
£V difference (X.XX) ?

"ge
cn

kil

]
-

EE:

<N
L)



POINT 166
Year (YY) ? 82
Nonth (KN) ? 4
Day (BD) 2 3,
Tine (HHRN) ? 114
NS difference (X.2X)
EV difference (X.XX)

YPOIH}W)lg

ear 2

Honth (NM) 5%&

Day (DD) ?

Tine (HHNN) ? |

NS difference (X.2))
EV difference (X.%XX)
POINT 168

Year (YY) ? ﬂi

Nonth (MM} ?

Tive tHIT 122
ine ?

NS difference *%T%X)

‘E¥ difference (X.XX)
POINT 169

Year (YY) 7 %i

Nonth (M%) ?

Day (DD) ?iib

Tine (HHUNK) 7 1484

HS difference (X.XX}
EV difference (X.XX)

POINT 178
Tear (YY) 2 &

Is it the last point of the whole file (Y/H) ? Y
Do you vant to translate the original data file iamediatly (Y/H) 2 Y

Scale {in/deg) of the map used to measure the differences (XXR.XNX) ? 88
Kean latitude of the survey (DD.NNa) 3
Title of the study (up o 48 characters) ?

COSTR RICA I SURVEY

Pt

2
?

jee

)

it

PRINTER RERDY (Y/H) ? ¥

COSTea RICA I SURVEY

SEABEAM NAVIGATION CORRECTION DATA

Scale of the original map i

Mean latitude of the map

POINT YEAR MONTH DAY

no.

VWONOU & WN -

Yy

82
a2
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
a2
82
82
82
82
82
82

82,

82
82
82
82
82
82
82
82

82

82
a2
82
82
82
82
82
82
82
82
82
82
82
82

dd

‘@00 O MO MO W NNNNNNNMNNNNNYANNNNNNYNYNNNUNNNNNNNNANANNNNNNNNN

80.000 inch/deg
9.100 deg.mm

TIME NSDIF EWDIF
inch

hhmm

800
956
1102
1148
1235
1323
1337
1344
1408
1415
1427
1450
1459
1545
1611
1645
1700
1731
1755
1820
1833
1901
1916
1929
2010
2030
2050
2115
2135
2155
2207
2215
2237
2247
2300
2325
2349
11
21
40
54
110
147
220
255
309
335
404

.00
.33
.02
.23
.40
.19
.13
.10
.02
.01
.03
.13
.10

02

.07
.21

12
.03
.28
.23
.22
.13
12
.49
.26
.16
09
.02
.06
.08
.09
.09
12
.00
.03
24
.11

.22
.29
.42
.48
.23
.13
.03
.14
.35
.27
.23

inch

.00

.21
A7
A5
.38
.25
.18
.17
.08
.12
.19

.63

49
.24
.29
.21

-.29

.05
15
.08
.02
.13
.15
31
.09
.03
W15

.89

06
.23
.27

TIME

dec.year

82

82.
82.
82.
- 82,
82.
g2.
82.
82.
82,
a2.
82.
82.
. 82,
82.
12649258
82.
82.

82

82

82

.2439269

2841476
2642732
2643607
2644502
2645415
2645481
2445852

2646271

2646404
2846432
2447079
2447241
2448114
2448411

2649543
2450133

.2650590
82,
82,
.2651846
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.

2651065
2451351

2652131
24852378
2493158
24853539
2453919

2654395

2454775
2455156
2455384
2655537
2655955
2456145
2656393
2656868
2857325
2457744
2657934
2658295
2658600
2458866
2659570

2640198

2660864
2661130

26482005

2642177

NS.DIF
degree

.00000
.00497
.00025
.00284
.00494
.00235
.00160
.00123
.00025
.00012

-.00037

-.00140

-.00123
.00025
.00084
.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
-.00140
-.00037
.00173
.00432
.00333

~ .00284

EW.DIF
degree

.00000
.00242
.00213
00188
-.00475
-.00313
~.00225
-.00213
.00100
.00150
.00237
.00788
.00862
- .00300
00342
-.00262
-.00382
00062
.00188
00075
-.00025

=.00142

-.00188

' ~.00387

-.00113
.00038
.00168
.00513
.01100
.01075
.01075
.01025
.01025
.00862
.00743
.00925
.00775
.00487
.06450
.00475
200438

-.00188

-.010008

-.01113

-.00975
.00075
.00288
.00338



POINT YEAR MONTH DAY

no.

42
50
51
32
53
34
35
Sé
57
358

59.

40
41
62
63
44
&3
46
87
48
69
70
71
72
73
74
7S
74
77
78
79
80
81
82
83
84
85
g4
87
88
89
20
?1
92
93
94
95
26
97
98
99
100
101
102
103
104
185
104
107
108
109

ry

82
82
82
82
82
82
82
a2
82
82
82
82
82
82
32
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
32
a8z
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

mm

S L pndLbLELALALLARLDAELPA,LE LR LLERL,LERARLDLRLRRBLELLEDLDLNLELLALRbELDLALARLDLENRD

dd

00 00 0 0o 0 O 0O 00 a0 000 a) oo 00wWaE O 0000 o0 e o O o oW o Mo Mo W o o

TIME
hhmm

410
420
5148
528
406
641
704
710
731
809
814
910
920
P44
250
1014
1022
1045
1101
1121
1122
1127
1140
1150
1201
1220
1245
1255
1300
1329
1335
1351
1408
1443
1450
152
1534
1345
1405
1615
1625
1640
1450
1656
1701
1702
1721
1734
1750
1810
1830
1840
1848
1857
1940
1953
2005
2020
2050
2102
2103

NSDIF
inch

-.01
-.02
-.07
W12
-.07
.33
.00
.00
.02
.24
17
=.19
-.27
-.10
-.02
-.07
-.08
=13
=-.11
-.09
.00
.19
.12
.09
~-.08
-.28

.10

.19
-.30
=31
-.13
-.06

.00

19

.26

.09
-.07
-.13
-.08
-.09
=11

.03

.09

.00
-.21

.03
-.08
=.14
-.05
-.01

.00

.23

.26
-.25
-.02
-.12
-.07
-.02

.19

.03

.02

EWDIF
inch

16
.18

27
Vs

.50
.78
.34
.10
.00
-.18

=-.10
-.16
.43
.42
.39
=11

19
.14
.05
.00
.14
.20
.23
17
.36
.34
11
.32
41
.20
.08
.00
-.37
~.13
07
.14
.20
36
.48
62
.93
44
.63
.51
.37
.43
.47
.29
.18
.00

=-.35
.19
.12
.27

dé
.32
.31
.16

TIME
dec.vear

82.248229!
82.2642481
B2.2433%44
82.2863718
82.2564498
82.26485144
82.24865401
82.26465715
82.2666115
82.2666838
82.2664933
82.2667998
82.2668189
82.2668645
82.2668740
82.2667214
82.2649348
82.2669806
82.2670110
82.2670491
82.26705190
82.2670605
82.2670852
82.2671043
82.2671252
82.2671813
82.2672089
82.267227%
82.2472374
82.2672735
82.2673040
82.2673345
82.2673448
82.2674334
82.24674447
82.2673057
82.26735342
82.24875514
82.24758%4
92.2674084
82.2676275
82.2474540
82.2676750
82.24758485
82.2676960
82.2676%979
82.2677340
82.2677626
82.2477892
§82.2678272
82.2678653
82.24678843
82.2678995
82,2479167
82.24679985
82.2480270
82.2680440
02.2480746
82.2681317
82.2481545
82.2681544

NS.DIF
degree

-.00012
-,00025
-.0008$
00142
-.00084
.00407
.00000
00000
.00025
.00294
.00210
-.0023%5
-.00333
-.00123
-.00025
-.00084
-.00099
-.00185
-.00134
-.00111
.00000
.00235
00148
00042
-.00074
-.00344
.00123
.00235
~.00370
-.00383
-.00160
-.00074
00000
.00235
.00321
.00111
-.00086
-.00140
-.00099
-.00111
-.00136
.00037
00111
.00000
-.00259
.00037
-.00099
-.00173
~-.00062
-.00012
.00000
.00284
.00321
-.00309
-.00025
-.00148
-.00086
-.00025
.00185
.00037
.0002%

EW.DIF
degree

.00200
.002235
00338
.00428
00975
.00423
00125
.00000
.00225
.00012
.00125
.00200
.00538
.00525
.00438
.00137
.00075
.00237
001735
00052
.00000
.00173
.00250
.00288
.00213
.00430
.004350
.00137
.00400
.00513
00250
.00100
.00000
00443
.00182
.00088
.00175
.00250
.00450
.00400
.007735
00662
.00530
.00788
00637
.00443
.00538
.00387
.00342
.00225
.00000
.00137
.00438
.00237
00150
.00338
.00275
.00200
.00400
.00387
.00200

POINT YEAR MONTH DAY

no.

1

111
112
113
114
115
11
117
118
119

120.

121

122
123
124
125
124
127
129
129
130
131

132
133
134
135
136
137
138
139
140
141

142
143
144
145
144
147
148
149
150
151
152
153
154
15§
156
157
158
139
160
161
162
163
144
165
166
167
148
149

Yy

82
82
g2
az
82
82
g2
82
82
82
82
82
32
82
82
82
82
32
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

82’

82
82
82
a2
82
82
82
82
82
82
82
82
82
82
92
82
a2
82
82
82
82

mm

AL AP LB LALALEDLALOEDOLHLADDAADALNRDLALARALDLOLODLRELDDARLRNRALELPLPELAERDELARLDLDLLLLES

dd

O N N0 N0 00 N0 00NN NN 000N 00N N0 NN NN 000NN N0 N N0 N0 N0 N0 NN 0 N0 N0 00 000D m MW ®D

TIME NSDIF EWDIF

hhmm

2115
2135
2154
2221
2239
2244
2255
2316
2324
2341
0
3
11
12
41
49
118
155
231
245
300
310
324
232
333
345
355
420
432
433
441
451
500
510
516
524
533
556
626
644
451
705
716
731
745
747
802
839
840
900
920
953
954
1010
1055
1147
1148
1226
1227
1404

inch

.02
.02
-.04
-.25
-.34
-.34
-.38
-.64
- .49
-.63
-.24
-.18
-.27
-.18
-.37
-.04
-.07
.37
.32
.40
.41
.4
.53
.55
.57
.29
.18
.00
-.05
.33
.39
.47
.58
-.07
-.08
-.07
.02
.02
.00
.0t
.12
.23
.24
.12
.09
.07
.00
.07
.26
.18
.23
.00
-.51
-.60
-.67
-.50
-.10
.38
It
.00

inch

.14
W14
13
.28
.43
.48
.93
.42
.46
.44
.21
.02
-.04
-.33

-.08

-.01

.04
-.13
-.1é
-.14
-.14
-.14

~.1é6 .

-.14
.15

TIME
dec.¥ear

82.2681792
82.28821723
22.2482572
82.2433048
82.26333%0
82.2433484
82.2483495
82.2484094
82.2684285
82.2484570
B2.2484932
82.2484989
82.24685141
82.2685160
82.2485712
82.2485844
82,2486377
82.2487119
82.2687804
82.2488071
82.25883546
82.24885446
82.2488851
82.2488943
82.2688984
82.2489212
82.2489403
82.2489878
92.26%90107
82.2490124
82.2490278
82.2490448
82.26%0439
82.2490830
82.2490944
82.24%91134
82.2691247
82.2691705
82.2492275
82.2492656
82.2692751
82.2493018
92.2693227
82.2693512
82.2693779
82.2693817
82.2694102
82.2694806
82.2694825
82.24895205
82.24%5584
82.24946214
82.2696233
82.24946537
82.2697393
82.2698383
82.2498402
B82.2699125
82.24899144
82.2700989

NS.DIF
degree

00022
.0002S
-.0004°
-.003c%

~.00420

-.00420
-.00469
-.00790
-.00852
-.00778
-.00296
-.00222
-.00333
-.00222
-.00457
-.0004%
-.00086
.00457
.00395
00494
.00S046
00506
00454
00679
.00704
.00338
.00222
00000
-.00082
.00407
.00481
.00580
00716
-.00084
-.00099
-.00084
.00025
.00025
.00000
00012
.00148
.00284
.00296
00148
.00111
.0008¢
.00000
.00086
.00321
.00222
.00284
.00000
-.00629
-.00741
-.00827
-.00417
-.00123
.00469
.00134
.oooce

EW.DIF
degree

00173
.g0z00
.00188
.00350
.00538
.00400
00862
.00525
.00575
.00350
00262
.00025
-.00050
-.00412
-.00062
-.00012
.00030
-.00162
-.00200
-.00200
=-.00173
~.00175
-.00200
=-.00175
.00188
.004090
.00330
.00000
-.00262
-.00487
-.00542
-.00525
~.00463
-.00538
-.00487
-.00362
-.00275
-.00062
=.00100
.00200
.00412
.00338
.00362
00362
.00425
.00088
.00000
-.00125
-.00100
-.00225
-.00062
.00000
-.00325
-.00300
-.00300
.00487
-.00325
-.00123
-.00313
.00000
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PROGRAM ORIGNAV

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.

The original data are : year (YY), month (MM), day (DD), time {input
in HHMM format), latitude and longitude in degrees.minutes, and
magnetic field ¢in nT) ; these data will be put into a data file
named ORNAVDM.DAT.

You are allowed to stop introducing the data, and to resume the data
input during another session. Before the translation of this data you
will be abte to correct them using the editor.

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 (ORNAVDD.DAT) will have
decimal year (yeartdayttime), and latitudes and longitudes in degrees.

PREPARATION

INTEGER N,1,YEAR,MONTH,DAY ,TIME ,ANSWER ,MONLEN{11) ,NDAY ,N! ,PAGE ,MAG
REAL LATDM,LONGDM,HOUR,HR,DDEC,LATDD ,LONGDD

REAL#*8 YDEC

CHARACTER R,TITLE®*40,TIT(40),ESC,S0,SI,FF

EQUIVALENCE (TITLE,TIT)
DATA MOMLEN -31,28,31,30,31,30,2%31,30,31,30/

OPEN (1, FILE=‘ORNAVDM.DAT’)
OPEN (2, FILE=‘ORNAVDD.DAT’, STATUS='NEW’)
OPEN (3, FILE="PRN")

1 : towrite and read the original data file
2 : to write and read the translated data file
3 ; towrite the original and translated data on the printer

FORMAT (1X,3(12,1%),14,1X,F7.3,1X,F8.3,1X,15)
FORMAT (1X,F10.7,1X,F9.5,1X,F10.5,1X,15)

FORMAT (1X,14,4X,12,5X,12,4X,12,2X,14,2X,F7.3,2X,F8.3,8X,F10.7,2X,
+F9.5,2X,F10.5,2X,15)

W -

® K Kk K ¥ ok kK

® ok

PRESENTATION

WRITE (%, {As72°) ¢ PROGRAM ORIGNAV '

WRITE <*,7(A)’)> * This program has been written to put the navigat
+ion of Scripps”

WRITE (#,“¢A>’)> * Seabeam maps and the recorded magnetic field int
+0 a sequential data“

WRITE (#,7¢A>’) ’ file and after the input of these data to transl
tate them into a’ ‘

WRITE (%,”{A/)’) “ format easier for computational use.’

WRITE (%,“¢A)’> ’ The original data are : vear (YY), month (MM), d
tay (DD), time (input’

WRITE (%,7(A)’) ’ in HHMM format), tatitude and longitude in degre
tes.minutes, and’

WRITE (*,7¢A)’) ’ magnetic field Cin nT) ; these data will be put
+tinto a data file’

WRITE (%,“{A/)’).’ named QORNAVDM.DAT,

WRITE (*,{A)’)> “ You are allowed to stop introducing the data, an
+d to resume the data’

WRITE (*,7{A)’) ’ input during another session. Before the transla
+tion of this data“

WRITE (*,7¢(A/)“) “ you will be able to correct them using the edit
+or.’

WRITE (%,7(A)’) “ As the translated data will be corrected using t
+he position of other’

WRITE (*,7¢A)’) ’ points of the survey from Seabeam maps, and will
+ be used to compute’ .

WRITE (*,7¢A>’)>" “ the real magnetic anomaly, the translated file ¢
+ORNAVDD .DAT> will have’

WRITE (#,”CAs/)7) ‘ decimal year tyeart+day+time) and latitudes and
+ longitudes in degrees.’

PART CHOICE : INPUT OF ORIGINAL DATA OR TRANSLATIUN

4 WRITE (*,7(A\)”") ‘ Do you want to input original data <1} or to tr

+anslate them (2) ? ~

READ (%,7(I1)’) ANSWER
IF ((ANSWER .NE. 1) .AND. (ANSWER .NE, 2)) GOTO 4
IF (ANSWER .E@. 2) GOTO 8

ORIGINAL DATA INPUT PART

WRITE (%, ¢(/&/)‘) * Now you will input your déta, for the last one
+, tvpe 0 for the YEAR/
WRITE (#,7¢(AN)’) 7 What is the number of the first point to be inp
+ut
READ (#,7(I3>‘) N

IF (N .EQ. 1) GOTO ¢

Reading the beginning of the file



*

DO 5 J=1,N-1
5 READ €1.1) YEAR,MONTH,DAY,TIME,LATOM,LONGDM MAG

*# Writing the data

*

*

§ WRITE (x,“(/a,15)*) * POINT “, N
WRITE C#,CANI*) ¢ Year (YY) ?
READ (%,°(12)°) YEAR
IF (YEAR .EQ. 0) GOTD 7
WRITE (#%,”{A%)) ¢ Month (MM) 2 *
READ (#,”¢12)4) MONTH
WRITE ¢¥*,7¢AN)Y‘) * Day (DD) ? *
READ (*,/(12)’) DAY
WRITE (*,”(AN>“) * Time (HHMM) ? ~
READ (%,7¢I14)7) TIME
WRITE ¢%,7(AN)7) “ Latitude (DD.MMm) ? *
READ (%,7(F7.3)) LATOM
WRITE (%,”¢AN)’) * Longitude (DDD.MMm} 7 *
READ (%,”¢FS8.3)’) LONGDM
WRITE (*,7(A\)“) * Magnetic field in nT COOOCO 2 ~
READ (%,”(I15)) MAG
WRITE ¢1,1) YEAR, MONTH, DAY, TIME, LATOM, LONGOM, MAG
NeN#+1
60TO &

7 WRITE (%,(A\)’)> “ Is it the Tast point of the whole file (Y/N) ?

.
READ (%, €Ad*) R

IF C(R .NE. “Y¥”) .AND. (R .NE. ‘y’)) GOTO 20
ENDFILE 1 .

WRITE (#,7¢AN)?) “ Do you want to translate the original data file

+ immediatly (Y/N) ? “
READ (¥,7{A)’) R

IF ((R .NE. ‘Y“) .AND. (R .NE, “¥”)) GOTO 20
REWIND 1

TRANSLATION PART

§ WRITE (*,“(A)’y * Title of the study {(up to 40 characters) ? -
READ (%,’¢(A)) TITLE

9 READ (1,1,END=11) YEAR,MONTH,DAY,TIME,LATDM,LONGDM ,MAG
Computing the decimal year

NDAY=0
HOUR=FLOAT(TIME)>/100
HR=FLOAT(IFIX{HOUR))
DDEC=(HR+(HOUR-HR) ¥100/60) /24
DO 10 I=1,MONTH-1

10 NDAY=MONLENCT ) +NDAY
YDEC=YEAR+(NDAY+(DAY-1)+DDEC) /345

Computing the latitudes and longitudes in decimal degrees

*

Ed

*

* ¥

»*

*

LATDD=TFIX{LATOMI+{LATOM=IF X {LATDM) » #1007 40
LONGDD=IFIX(LONGDM) + (LONGOM-IFIX(LONGDM) 1 #100./40

Writing the data into the file

WRITE (2,2) YDEC, LATDD, LONGDD, MAG
GOTO ¢

Preparing the printing part

11 ENDFILE 2
REWIND 1
REWIND 2

Preparing the title

D012 1 =40, 1, -1
IF <TITCI) .NE. 7 /) GOTO 13
12 CONTINUE

PRINTING PART

13 WRITE (%,”¢//A\)’) ¢ PRINTER READY (Y/N) 2 -
READ ¢%,7(¢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(1S)
FF=CHAR{12)

Printing the title and comments

WRITE ¢3,7(1X,9 ) ESC,"q”,ESC, L0115’ ,ESC,“E’,ESC,”!”,50
NI=INT((40-1),2) +1
DB 14 N=1, NI
14 WRITE ¢3,7¢A\)Y") 7
WRITE (3,7(2A\)7) ESC,’X’
DO 15 N=1, I
15 WRITE ¢3,7¢A\)7)> TIT(ND
WRITE ¢3,7¢2A)*) ESC,'Y’
WRITE €3,¢1X,3A////3°) SI,ESC,’N”
WRITE ¢3,7¢(1X,A’)’) “ORIGINAL NAVIGATION DATA’
WRITE ¢3,’(1X,4A>’) ESC, "’ ,ESC,’q’

Printing the column headings and data

I=1
PAGE=1
16 WRITE (3,7¢1X,A)") “POINT YEAR MONTH DAY TIME LAT
+6 TIME LAT . LONG MAG”
WRITE 3,7 (1X,A)") “ no. ry mm dd hhmm  dd.mmm
+mmm dec.year dec.deg dec.deg nT“

17 READ (1,1,END=19)> YEAR,MONTH,DAY,TIME,LATDM, LONGOM,MAG



*
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READ ¢2,2> YDEC,LATDD,LONGDD,MAG
NSXTE (3,3) I,YEAR,HONTH.DAY,TIME,LETDM,LDNGDM.YDEC.LATDD,LDNGDD.M
+A
I=1+1
IF ({PABE .EQ. 1) .AND. (I .LT. S2)) GOTQ 17
IF ((PAGE .EQ. 1) .AND. <1 .EQ. 52> GOGTO i8
IF {1 .NE. (S2+(PAGE-1)%s1)) GOTO 17

Page changing

18

PAGE=PAGE+1
WRITE (3,°(1X,A)’) FF
GOTO 16

END OF THE PROGRAM

19
20

WRITE (3,¢/%)
CLOSE (1)

CLOSE (2

END

» 0

PREGRAN ORIGHRY

This srogram has been writien {o pul the navigalion of Scrieps
Seabean maps and the recorded magnetic field inle 2 sequeniial data
file and after the input of these datas io transiate thea inlo 2
forast easier for computationai use.

The ariginal data are @ year (YY), nonth {WN), day (DD}, time (input
in HHMM format), latitude and longitude in degrees.ainutes, and
pagnetic field {in n7) § these data will be pui into 2 data file
nased ORHAYDN.DAT.

You are ziloved to stor introducing the data, and to resume the dats
input during ansiher session. Before the translatien of this data
you will be able io correct thes using the editer,

fis the translated dala will be corrbcied using the position of olher
points of Lhe surveu {roa Seabeam maps, and will be used io compute
the real magnetic anomaly, inhe transiated file (ORNAYDD.DAT) wili have
decinal year (yeartdavtiipe’ and latitudes and longitudes in degrees,

Do you want to inpul criginal data (1) or io transiate ithew (2) 7 }
Wou you will inwyl your data, for the lzsi one, iyee 8 for the YEAR
Bhat 15 the nusber of ihe first eoint o be jnpul t

POINT !
Tear (YY) 7
Honth (MR} 7.
?ag (Dga 1 ) a1s
ine (HHNM) 9
Latitude (DD,.MMa} ? 9.23¢
Longitude. (DOD. HRa} 7 -:
Magnetic field in 0¥ (

POIRT 2

Year (VYY) 7 Q2

Honth (MN) 7

Day (DD) 2 1

Tine (HHMN) ? B2
Latitude (DD.NNa} 7 9.22
Longitude (DDD.MMw) 7 -G, 088
Nagnetic field in T (XXXRX} 7 37204

POINT 3

Year (YY) ? §2

fonth (MM} ?

bay (DDY ¥ 2

Tine (HHMN) ?

tatitude (DD,.MNw) ? 9,213
Longitude (DDR.MWa) 7 -85 B13.
Magnetic fiald in nT CXXAXEY 7 37194




POINT 4
Tear {11 °?
Bonth (HH) 7
Day (B0 2 1
Tine (HUHH) 7
Latitude (DD.NBa) ? 9.2

Longitude (DDD.MMM) 7 -

Magnetic fiejd in a7 (Y
POINT O 5

fagp (YY) Y 32

Nonth (MM) 4%{ ;

Bay (DD ;"‘ﬂ,

Tine (HHNA 833

%‘-J
s
Cod
=
—
o
LA )

Latitude (DD.NMa) ? 5,2
Lingitude (00D Mn® 535 822

Ragnetic field in aT (YAKXX) ? J7{69

POINT &

Ko (%) 4

ont "1

Day (DD) ¥

Tine (HHHHT"’

Latitude (DD, HHl) 749,14

Longitude (DDD.MMN) 3'335;&.;

Magnetic field ia nT (X

PAINT h
Tegr (YY) 7 42
Nanth (WK ﬂ“_?l_‘
Gay (B0} 2 2,
Tiee (RN T
Latitude (DD Pha: 7 3,

93
2,

TARE) Y 3154

Longitude (DDD.MMe) 7 -

w831

Magnetic field ia a7 (¥

POINT ]

Tear {77 7

Konth (NH) 7

Bay (D) 2 4,

Tige {(HHNR: 7

Lalitude (DD.MMa) ? 3.1

X4y 7 37143

i3

Longitude (DDU.MMa} 7 -

L A6

Magnetic field in ni (X

PLINY 4

Year (913 7 82
gonihgéﬂﬂ) ?

av (0¥ 7 7

Tise (HHMKT™ 853

Latitude (DD.WMa) 7 3,174

T
Rl 200

Longitude (Db .MNa} %
Bagnetic fieid in nt (X

$XX) 7 3713%

POINT A28

Fear (Y7 7 12

Fonth (#RD f%z

Jav (PB 7 4

Tige (HHSHY 7 (298
Latitude (DD, WHw) ? §,177

{tude (DD, MM} T 1%
Longitude (00D, NMa} ,>_¥,¢%§2% 267

Bagnelic field in pT (XE¥¥¥:  J7421

POINT 821

fear T &
Honth (MR} 7 4
Daw (D0 7.8,
Time [HHHE: 7 j235

Latitude (DD, e > 3,19

-4
4

ﬁ
Longitude (DDD.MA) T =2 ,
Nagneti fiald in ot I<E.£§.ﬁm » 37964

FLINT cll
Year (9% 7B
Month (NN} 74
bau (0D} ? 3
Tine (HHAN 1388
Latitude (DD, MM} ? ?.193

congiiude (DDL, MNm) 7 -35.4
Eagnetit field in n? ?XXXY

o s

e3r (YYY ? &7
Honth (AR #_
Dag (DD} 7 3.

Tiwe (WRWHE: 7 {305
Latitude (DD.NHs. ? :_;

tengiiude (DDD. Mg 35‘4?3
Magnetic field in a7 (XXEXE: 7 3712

P%IHTJY 6%‘ L
Tear {11} 2
Konth (WH: 7 &
fay {OD) ?i
Tine (HHHN} ?
Latitude (DD,®Mw) 7 9,289

-

ririe

Longitude (DOD.MMm} 7 -33, 493
Magnetic field 1n nT (XXLXL 7 IT14d



POINT  B25

Tear (YY) 7 82

Month (NM) 7 4
Day (DD) 2 9

Time (HHEM) ? J31
Latitude (DD.NMa} 7 3,2
Longitude (DDD.WMm> 7 -85,43%
Hagnetic field in nT (XXXXX) ? 37144

POINT 626

Year (YY) 7
flonth (MK} °

Day (DR} ?

Tine (HHAM) 7 132
Latitude (DD.HNw) ?
Longitude (DDD.MMa) 7
Hagnetic field in n¥

PBIHIY?)Sg?
fear ¥ 2
Bonth (MM} ?_&i
fay (BD) ?

Tiae (HHNN} ? |3
Latitude (DD.MMa) ? 9.23

Longitude (DDD.MMa} 7 -§3,302
Kagnelic field in nT (XAXXX) ? 32435

VPOIHEYy)SZB
ear ?
Nonth (MM} ?&
Day (BD) 7 3
Tine (HHNN) 7
Latitude (DD.MHMa} ? 9,23

Longitude (DDD.MNm) 7 -83,.584
Kagnetic field in nT (XXXXX) 7 37149

POINT 629
fear (V¥ 7 8
1s it the last point of the whole file {7/K) ?
Do you vant to translate the original data file immediatly (Y/U) 7 §
Title of the study (up to 48 characiers) ?
COSTA RICA I SURYEY

=

Yoy

o

PRINTER READY (Y/N) ? ¥

VWO U AW -

o0t Ee WS

~a

N Hn s BB ADL S WL LW W WWW W NN R R e r —_——
SLEJTSHELSLSVBURKRRBLULEIPENINIINNGET

L]

be4

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

82

‘82

82
92
82
82
82
:rd
82

LafA L BALAARDBE LA RRAARAADARARRARLE LS LEL R AR AR PEPLDRR,RARRERRARLLRALS RS
I I N N e R I R R N N e R R R R R R N N N N R N R R A AR N EVE VR PV I

ORIGINAL NAVIGATION DATA

POINT YEAR MONTH DAY TIME
dd  hham

COSTaS RICA. SURVEY
LONG TIME AT
ddd .mem dec.year dec.deg
815 -85.004 82.2639555  9.37487
820 -B5.008 82.2639650  9.38667
825 -85.013 82,2639745  9.35500
830 -85.017 82.2639840  9.34500
835 -85.,022 82.2439935  9.33333
840 -85.024 82,2640030  9.32147
845 ~85.031 82.2540126  9.31187
851 -85.036 82.2540240  9,29833
855 -85.040 82,2640316  9,29000
900 -85.044 822640411 9.27833
904 -85.049 82.2640525  9.26847
911 -85.054 82.2640620  9.25667
916 -85.058 82,2640715  9.24500
“920 -85.062 82,2640791  9.23667
926 ~B5.067 82,2540906  9.22500
930 -85.071 82,2640982  9.21500
935 -85.075 82.2641077  9.20467
949 -85.078 82.2641172  9.19833
945 -85.082 82.2641267  9,18833
950 -85.087 82.2641362  9.17667
955 -85.091 82.2641457  9.14500
1000 -85.094 82.2441553  9.15333
1005 -85.100 822641648 9.14333
1010 -85.194 82.2641743  9.13147
1015 -85,109 82.2441838  9.12000
1020 -85.113 82.2641933  9.11000
1025 -85.117 £2.2642028  9,10000
1030 -85.12¢ 82.2442123  9.08633
1035 -83.126 82.2642218  9.07833
1040 -85,130 82.2642314  9.06667
1045 -85.134 82.2642409  9.05447
1050 -85.138 82.2642504  9,04500
1055 -85.143 82.2642599  9.03500
1100 -85.147 * B2,2642494  9.02500
1105 -85.151 82.2642789  9.01333
1118 -85.156 B2.2642884  9.00333
1115 -83.160 82.2642979  8.99167
1120 -85.165 82.2643075  8.98000
1125 -85.149 82.2443176  8.97000
13 -85.174 82.2643265  8.95833
1135 -85.178 82.2643360  8.94647
1140 -85.183 82.2443455  8.93647
1145 -35.187 82.2643550  8,72500
1150 -83.192 82.2643645  8.91500
1155 -85.196 B2.2643740  8.70500
1250 -85.207 82.2644787  8.790833
1255 -85.202 82.2444882  8.91932
1300 -85.198 82.2644977  8.92833
1305 -85.193 82.2645072  8.93833
1310 -85.189 B2.2645167  8,94833
1315 -85.184 82.2645263

8.95823

LONG
dec.deg

-85.0044¢
-B3.01334
-83.02147
-85.02833
-85.03447
-65.04333
-85.05147
-835.0600¢
~85.06667
-83.07333
-85.08147
-B3.49000
-B5.09446
-85.10332
-85.11147
-85.11833
-83.12499
-85.13000
~83.13847
-85.14500
-83.15147
-85.16000
-85.1664¢
-85.17332
-85.18147
-83.18633
-B5.19499
-83.20147
-69.21009
-85.21866
-85.22334
-85.23000

-85.22833

-65.24500
~B5.25167
-85.25999
-85.24667
~85.27500

-85.28166

-83.29001
-B85.2p467

-B5.30500

-85.31146
-85.3200¢

"~85.32667

-85.34500
-85.33467
~89.32999
-85.32167
-85.31500
-85.30486

MAG
aT

37200
37200
37194
37183
37169
37154
7145
37135
37124
37106
37083
37044
37042
37025
37019
37024
37034
37040
37049
37063
37078
37094
37103
37099
37081
37051
37018
36990
36944
36940
36918
36898
36878
34840
36849
36845
36814
36843
36828
36831
36824
36816
36808
35805
36806
36785
36778
36779
3787
36799
36810



POINT YEGR MONTH DaY TIME AT LINE bl POINT YEAR MONTH DAY TIME LT LINg TIME LT LING  MAG
LI vy i dd hhmm  cd.mem ddd.em b no. ry mn dd hhmm gd.mem  cad.mmm dec.vear dec.geg GRC.CRG nT
©  m 4 7 iy gsEr -gE.ae 0,573, 36822 40 62 4§ 60 9018 -85.%79 82.2691971  2.15000  -85.46500 38871
5 2 4 7 1324 9,569  -gS5.174 8.750 36831 541 82 4 § 615 9,107 -95.27% B2.269206¢  P.i7833  -85,44500 26508
&4 7 4 71330 83.593  -35.17% 8.%62 34839 S42 82 4 9 620  9.099 -25.27% 82.25921461 9.18500  -85.44500 38957
=5 2 ¢ 7 1336 2.000 -35.166 2, 2445662 7.00000 -35.27666 38844 543 82 4 g 825 p.09t  -g5.278 2.2892256 9.15187  -85.46333 37012
54 82 4 7 1341 9,007 -B5.182 82.26445757 9.01567 -85.27000 34853 544 82 4 9 630 9.083 -85.27 82,2492352 9.13833  -853.44333 37055
57 82 4 7 1386 9.014 -B5,159 822845852 9.02333  -85.2449% 35843 545 82 4 9 635 9.075 -85.277 82.2492447 9.12500 -89.44167 37082
58 82 4 7 1351 9.821 -B85.156 82,2845947 9.02500 -85.25999 36879 546 82 4 g 640 ?.067 -85.27% 82.2692542 §.11167  -85.46000 371060
59 82 4 7 1355 9.027 -85.153 82.2646024 9.04500 -85.25500 36902 547 82 4 9 445 9.059 -83.27% 82.2692437 9.09833  -85.45834 37091
&0 82 q 7 1401 9.035 -BS.149 £2.2446138 9.05833  -85.2483¢ 36925 548 82 4 9 & 9.050 -BS.275 82.2692751 9.08333 -85.45834 37043
1 82 4 7 1405 ?.041 -85.147 82.2646214 9.04833 -B5.24500 3495t 549 82 4 9 655 9.043 -85.274 82.2492827 9.07167 -85.43467 237013
62 82 4 ? 1416 9.047 -B5.144 82.2644309 9.07833 -85.24000 346979 550 82 4 % 700 7.035 -85.274 B2.2692922 9.05833 -B5.45467 34998
63 82 4 7 1415 9.054 -85.141 82, 2646464 9.09000 -85.23500 37003 551 82 4 g 03 $.027 -85.273 82.2693018 9.04500  -85.45500 34949
44 82 4 7 1420 9.080 -B5.138 822644499 9.10000 -B5.23000 37026 532 82 4 ? 710 9.026 -85.280 82.2693113 9.04333  -B5.46667 36946
65 B2 4 7 1425  9.067 -B5.135 82.24465%4  9.11167 -85.22501 37054 %3 82 4 % NS 9.026 -85.287 82.2693208  9.04333 -85.47834 34988
66 82 4 7 1430 9,073 -B5.131 82.2646689  9.12167 -89.21833 37088 954 B2 4 9 72 9.027 -85.294 82.2593303  9.04500  -85.4%000 37044
67 82 I 7 1835 ¢.080 -85.128 82,2646785 9.13333 -85,21333 37121 555 82 4 § 723 9.027 -85.30t §2.2693393 9.04500 -85,50167 37099
68 82 4 7 1440 9.087 -85.125 82.2644880 9.14560 -85.20834 37148 S56 82 4 g 730 9.027 -85.308 92,2693493  9.04500 -85.51233 37121
&9 82 4 7 1445 9.093  -85.122 2., 26446975 9.15500 -85.20334 37158 557 82 4 9 73 ?.027 -83.315 82.2673588 9.04500 -85.52500 37123
70 82 4 7 1450 9.100 -85.11% 82,2547070  9.16447 -85.19834 37147 558 82 4 g 740 9,027 -85.322 82.2693483  9.04500 -85,53833 37123
] 4 7 1455 9.05 -B5.124 82.2647165  9.17500 -85.20667 37135 5 82 4 9 75 9.028 -85.3% 82.2693779  9.04467 -85.55000 37125
7 8 4 7 1500 9.107 -B5.131 82.24647240  9.17833 -85.21B33 37133 S 82 4 9 750 9,033 -85.333 82.2693874  9.05500 -65.55500 37133
77 8 4 7 1505 9.100 -B5.134 82.2647355  9.16667 -85.22334 37142 S61 82 4 9 75 9.040 85332 B2.2693969  9.04667 -§5.55334 37136
74 82 4 7 15:0 9.093 -85.128 82,2647451 9.15500 -85.23000 37172 562 82 4 9 80c 9.048 -85.331 82.2694064 9.08000 -85.55147 37130
75 82 4 7 1515 9.086 -35.142 82.2647546 9.14323  -85.23666 37143 563 82 4 9 803 9.055 -B5.330 82.2694159 7.09167 -85,55000 37111
7% 82 4 7 1320 9.079 -85,145 82.2647641  9.13167 -85.20166 37146 54 82 4 9 B0 9.043 -85.329 82.2494254  9.10500 -85.54834 37072
77 82 4 7 1525 92.072 -85.149 82.2647734 9,12000 -85.20834 37131 365 82 4 ? 815 9071 -85.327 82.24%4349 9.11833 -85.54501 37022
w82 4 7 1530 9.065 -85.153 82,2447831 9.10833 -85.25500 37116 586 82 4 9 820 -9.078 -85.32% 82.2674444  9.13000 -85.54333 34962
79 B2 4 7 1535 9058 -85.157 922447926  9.09867 -B5.24147 37098 567 82 4 9 823 9,086 -85.325 82,2694540  9.14333  -85.54166 36912
80 82 4 7 1540 9.051 -@5.162 82,2448021 9.08500 -BS.27000 37070 348 82 4 9 83 9.094 -B5.324 B82.2694635 7.15667  -B5.53999 34865
8i 82 ¢ 7 1545 9,044 -85.147 §2.2648116  9.07333  -85.27834 37040 Sé9 82 4 g 835  9.101 -85.322 82.2674730 9.16833  -83.52667 34832
82 B2 4 7 1550 2,038 -85.171 92.2648212  9.06333 -85.28500 37002 570 82 4 9 B4D ?.108 -83.322 82,2694825  9.1B800  -85.53667 36Bi¢
83 82 4 7 1533 2.031  -85.175 82,2648307 9.05167 -B5.29167 34975 571 82 4 9 845 9.103 -85.327 82.2494920 9.17167 -B5.34501 34817
R4 82 4 7 1600 9.024 -89.180 B2.2448402 9.04000 -B89.30000 24955 572 82 4 9 83 9.097 -85.332 82.2695013 9.14167 -85.55334 34818
85 &2 4 7 1405 9.018 -85.184 32,2448497 9.03000 -85.20446 34938 . 573 82 4 9 835 9.092 -85.337 82.2495110 $.13333  -85.56166 34822
8 82 4 7 1610 9.011  -B5.188 82.2648592  9.01833 -85.3133d4 34931 574 82 4T 9 901 9.085 -85.342 82.2893225  9.14167  -85.57601 34833
87 @2 4 7 1615  9.005 -85.192 82.2648487  9.00833 -85.32000 34901 575 82 4 § 906 9.079 -85.347 82.2695320 9.13167 -85.57833 34847
8 82 4 7 1620 8.5%% -85.197 82.2648782  B.99833 -85.32833 34881 576 82 4 9 %10 9.075 -85.351 82.26953%6  9.12500  -85,58500 34844
g9 82 4 7 1825  8.592  -B5.201 82.2648877  8.98647 -85.3349% 24B62 377 82 4 ? 915 9.069 -85.356 82,26954%1 9.11500 -BS.59334 34884
50 82 4 7 1630 8.385 -85.206 82.2648573  B.97500 -85.3433% 36844 578 82 4 g 520 9.063 -85.341 82,2495584  7.10500 -85.60147 34904
91 82 4 7 1635 8.579 -65.210- 92.2649068  2.94500 -85.35000 34830 579 82 4 9 925 9.059 -85.344 82.269548¢ 9.09833  -85.60867. 34923
92 82 4 7 1640 B.572 -85.215 §2.2649163  B.95333 -05.35833 34815 580 8z 4 9 930 9.054 -83.348 82.2495776 9.09000 -B5.61333 34941
93 82 4 7 1645  9.545 -85.219 82.2649256  B,.94147 -85.36501 34804 o981 82 4 9 935 9.048 -85.373 82.2493871 9.08000 -85.42167 34957
94 82 4 7 1550 8.568 -85.729% 82.2649353  5.94467 -85.37500 35782 582 82 4 g 940 9.043 -85.377 B2,2699967  9.07167 -B5.42833 34975
95 82 4 7 1655 8.572 -85.732 82,2449488  8.,95332 ~85.38667 V46 83 82 - 4 g 945 9,037 -85.382 82.2696662  9.06167 -BS.43667 36992
9 82 4 7 1700 8,576 -85.238 £2.2449543  9.94000 -£5.39467 28750 S84 82 4 g 93¢ 9.032 -85.384 82.26%6157  9.05333 -85.44333 27010
97 82 4 7 1705 8,579 -85.233 82.2649639 8.96506 -85.38834 346759 - 585 82 4 9 935 9,029 -85.3% 82.2496252 9.04833  -85.45000 37027
9% 82 4 7 1710 8.584 -85.228 82.2449734  8.97333  -85.38000 34779 S8s 82 4 g 1800  9.036 -85.392 82.2696347  9.04000 -85.45333 37010
99 82 4 7 {715 8.590 -85.22¢ 82.2449829  8.98333  -85.37333. 34800 587 82 4 9 1065  9.043 -85.394 82.2694442  9.07147  -B5.45846 34918
190 82 4 7 1720 8.596 -85.719 §2.2649924 . B.99333 -85.36501 36825 . 588 . 82 4 ¢ 1010  9.050 -B5.396 . 82.2694537  9.08333  -85,44000 36832
S8y 82 4 9 1015 9,057 -85.398 82.2696632  9.09500 -BS5.46334 34748

. 5% 82 4 9 1020 9.064 -85.400 82,2696728  9.10647 -83.46667 36727

591 82 4 9 1025  9.021 -85.402 22.2494822  9.11833  -85.47000 34499

R S92 B2 4 § 1030 9.078 -85.404 B82,2894918  9.13000 -85.47333 34484

) 393 82 4 - % 1035 9.085 -85.404 82.2497013 9.14147  -B5.47667 26896

. 54 82 ¢ 9 1040 9.092 -85.408 82.2697108  9.15333  -8S5,67999 36724

¥ 82 4 9 1045 9.099 -B5.410 82.2697203  9.16500 -85.48334 34762

. 96 82 4 ? 1030  9.105 -85.412 82.2697298  9.17500 -B5.484647 36798

S¢7 82 4 9 1035 9.113 -85.4i4 82.2497393 - 9.18833  -BS.49000 364834

N 398 82 4 § 100 9,119 -85.416 82.2497489  9.19833 -B5.49334 34846

599 82 4 9 1105 9.126 -85.418 82.2697584  9.21000 -85.49444 34897

4 9 1110 9,133 -85.420 82.2697479  9.22167 : -85,70000 34928

. 400 82



POINT YEAR MONTH DAY TIME LAT LONG TIME LaT LING MAG

no. 44 mm dd hrmm dd.mem  odd.mem dec.year dec.ceg  dec.deg nT
401 82 4 9 1115 9,140 -85.422 82.2697774  9.23333  -85.70333 349535
602 82 4 g 1120 9.147 -B5.424 82.2697867  9.24500  -85.70867 35974
403 82 4 9 1125 9.154 -85.428 822697944  9.25667 ~85.71001 36994
404 B2 4 9 1130 9.161 -BS5.428 2.2698059  9.26833 -85.71333 37010
605 82 4 ? 1135 9.168  -85.430 82.2498134  9.28000 -B5.71467 37021
406 82 4 7 1140 9.176 -85.433 82.2698250  9.29333  -85.72166 37029
407 82 4 9 1145  9.183 ~-B5.436 82.2678345  9,30500 -B5.72666 37030
&8 82 4 9 1150 9.186 -85.440 82.2698440  9.31000 -85.73334 37030
0% 82 4 ? 1S5 9.179  -85.444 82,249833%  9.29833 -B5.74000 37027
&1 82 4 9 1200 9,172 -85.448 82.2698430  9.28447 -B5.74667 37023
81t 82 4 ¥ 1205  9.166 -B5.452 82.2498725  9.27447 -B5.75334 37018
612 82 4 9 1210  9.159 -85.457 B2.2498820  9.26500 -85.76167 37021
43 82 4 ? 1215 9.52 -85.461 62.2698916  9.25333 -85.74833 37028
614 82 4 ? 1220 9.148 -B5.465 82.2699011 9.24333  -85.77499 37029
815 82 4 9 1225 9.143  -B5.448 82.2699106  9.23833  -85.78001 37029
616 82 4 9 1230 9,146 -B5.470 82.2699201 9.24333  -85.78333 37020
617 82 L) 9 1235 9.153 -B5.473 82.2699296  9.25500 -85.78833 37009
418 82 4 § 1240  9.141 -85.476 82.2899391  9.26833 -85.79333 346993
619 82 4 ? 1245  9.169 -85.479 82.2699486  9.28147 -85.79832 34993
620 82 4 ? 1250 9477 -85.482 82.2699581 9.29500 -85.80334 3702t
621 82 4 § 1255  9.185 -85.484 82.2699477  9.30833 -85.81000 37044
62 82 4 ? 1300 9,193 -B5.489 82.2699772  9.32167 -85.81499 37102
623 82 4 9 1305 9.200 -BS.491 82.2699867  9.33333 -85.81833 37124
624 82 4 ? 1310 9.208 -85.495 B2.2699962  9.34647 -BS.82500 37140
25 82 4 ? 1313  9.216 -BS.498 82.2700057  9.35000 -85.83000 37144
628 82 4 ? 1321 9.225 -85.501 82.2700171 9.37500 -85.83500 37137
827 82 4 ? 1325 9.231 -85.502 82.2700247  9.38500 -BS5.83446 37135
628 82 4 ? 1330 9.239 -85.504 82.2700342  9.39833  -65,84000 37149
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PROGRAM- NAWMAGCR

This program has been written to compute the position of any point of
the ship track of a Seabeam map using the corrections needed for
Scripps Seabeam post-processing. This corrected navigation is used to
compute the magnetic anomaly of each puint from the original data.
The synthetic magnetic field is for the period 1975-1983.

This program used three files : SBNAVDD.DAT created by the program
CBEAMNAV, ORNAVDM.DAT and ORNAVDD .DAT created by the program
ORIGNAV. The program will also create a file named NAVMAGCR.DAT.

PREPARATION

INTEGER ORMAG,PHT ,ANOM, PAGE ,YEAR ,MONTH, DAY, TIME ,RMAG
REAL ORLAT,ORLONG,PI,CRLAT,CRLONG

REAL*8 SBYER1,S8YER2,0RYEAR,DTIME,ORSBOY,SBDYER
CHARACTER T1T(40),BEEP,RS,ESC,S0,S1,FF,TITLE*40 |

EQUIVALENCE (TITLE,TIT)
COMMON PI1,A2,B2

OPEN <1, FILE=’SBNAVDD.DAT)

OPEN (2, FILE=/ORNAVDM.DAT)

OPEN (3, FILE=‘ORNAVDD.DAT”)

OPEN (4, FILE=‘NAVMAGCR.DAT/, STATUS='NEW’)
OPEN (5, FILE=’PRN’)

to read the data from the decimal degrees Seabeam data file
to read the data from the original 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 corrected navigation and magnetic anomaly on the printer

FORMAT (1X,F10.7,2(1X,F8.5))

FORMAT (1X,3¢I2,1X),14,1X,F7.3,1X,F8.3,1X,I5)

FORMAT (1X,F10.7,1X,F9.5,1X,F10.5,1X,15)

FORMAT (1X,3¢12,1X),14,1X,F9.5,1X,F10.5,3¢1X,15))

FORMAT (1X,14,4X,12,5%,12,4X,12,2X,14,2X,F?.3,2X,F8.3,3¢4X,15))

PRESENTATION

WRITE (#,”(AY’) * This program has been written to compute the pos

tition of any point of’

UB!TE (%,°(A)’) “ the ship tracKk of a Seabeam map using the correc
+tions needed for~’

URITE (f,’(A)’) ‘ Scripps Seabeam post-processing. This corrected
+navigation is used to’

WRITE (*,°¢A)‘) “ compute the magnetic anomaly of each point from
+the original data.”’

WRITE (%,7(A/)’) “ The synthetic magnetic field is £ i
RO g i is for the period
WRITE (*,7CA)’) “ This program used three files : SBNAVDD.DAT crea
tted by the program’

WRITE (*,7¢A)’) ‘ CBEAMNAY, ORNAVDM.DAT and ORNAVDD.DAT created by
+ the program ‘

WRITE (*,“(A/)’) * ORIGNAV. The program will also i
mas Son DA e prog 0 create a file na

QUESTIONS

WRITE (*,7¢A)*) ~ Title of the table (up to 40 characters) : *
READ (*,/¢AX*) TITLE '
- WRITE (%,/¢//))

COMPUTATION PART

P1=3.14159245
AZ2=64378.135%%2
B2=6354.75%»2
READ (1,1) SBYER1,SBNS1,SBEWL
READ ¢1,1) SBYERZ,SBNSZ,SBEW2
é READ (3,3,END=8) ORYEAR , ORLAT , ORLONG , ORMAG
READ ¢2,2) YEAR,MONTH, DAY, TIME ,RLAT ,RLONG , RMAG
7 IF (ORYEAR .GT. SBYER2) THEN
NX=NX+ 1
SBYER1=8SBYER2
SBNS1=SBNS2
SBEW1=SBEW2
READ (1,1) SBYER2,SBNS2,SBEW2
GOTO 7
ELSE )
DTIME=ORYEAR+1900 .~1988 ,
ORSBOY=0RYEAR-SBYER1
SBDYER=SBYER2-SBYER1
CRLAT=0RLAT+SBNS1 +( SBNS2-SBNS1) # ( ORSBDY/SBDYER)
CRLONG=0ORLONG+SBEW? + ( SBEW2-SBEW1 ) #¢ ORSBDY./SBDYER)
CALL IGRF(DTIME,CRLAT,CRLONG,PHT) )
ANOM=0RMAG~PHT :
B»JDI:"RITE {4,4) YEAR,MCNTH,DAY,TIME,CRLAT,CRLWG,OR?‘IAG,PHT,ANCH
GOTO 4

.8 CLOSE (1)

CLOSE (2)
CLOSE ()
ENDFILE 4



* WM oW

REWIND 4

PRINTING PART

9 BEEP=CHAR(7)
WRITE (#,’(1X,A)’) BEEP
WRITE (%,7(AN)‘) “ Printer Ready CYN) ? °
READ (#,’(A)’) RS
1F ((RS .NE. “Y‘) .AND. (RS .NE. ‘y’)) GOTO ¢

Control characters for the printer

ESC=CHAR(27)
SO=CHAR(14)
SI=CHAR(1D)
FF=CHAR(12)

Preparing the title, printing it and the comments

00 10 I=40,1,-1
IF (TITC1) .NE. 7 ) GOTO 11
10 CONTINUE
11 WRITE (5,”(1X,7A>*) E€SC,’E’,ESC,’L01B”,ESC,”!”,50
NA=INT((40-1)/2)+1
DO 12 NC=1,NA
12 WRITE (5,7¢A\)?) * ¢
WRITE (5,7(2A\)“) ESC,’X’
DO 13 NC=1,1
13 WRITE (5,7 (AN)*) TIT(NG)
WRITE (5,/¢2A)*) ESC,”Y’
WRITE (S,”(1X,34////>*) SI,ESC,"N’
WRITE (5,(1X,A/>*) ‘CORRECTED NAVIGATION AND MAGNETIC ANOMALY’
WRITE (5,(iX,4A)’) ESC,’"*,ESC, E’

Printing the column headings and the data

I=1
PAGE=1

14 WRITE (5,¢1X,A)’) “POINT YEAR MONTH DAY TIME LAT LON

+6 MESURED COMPUTD ANOMALY’
WRITE (S,’(1X,A/)’) ’ no. Yy [
+mmm nT nT nT’

15 READ (4,4,END=17) YEAR,MONTH,DAY,TIME,CRLAT,CRLONG,ORMAG,PHT ,ANOM
WRITE (5,5 1,YEAR,MONTH,DAY,TIME,CRLAT,CRLONG,QRMAG , PHT ,ANOM
I=1+1

IF ((PAGE .EQ@. 1) .AND. (1 .LT. 48)) GOTQ IS
IF ((PAGE .E@. 1) .AND. (I .EQ. 48)) GOTO 1§
IF (I .NE. (48+(PAGE-1)%57)) BGOTO 15

dd hhem dd.mmm-  ddd.

Page changing

16 PAGE=PAGE+1
WRITE (3,’(1X,A)’) FF
6070 14

K K K oK ok K K.k
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END OF THE PROGRAM

17 WRITE (S, (N")
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) (revised in
1969>, then a version for IBM 1130 (Fortran IV) has been compiled for
use at COB including a symmetrical plot (May 1971). The last version
has been written for a Zenith 100 computer in Fortran 77 (Dec. 1984).

INTEGER AGH(80) ,PHT

REAL DGH(80),CL(8),SL(8),P(44),0(44)
REAL*8 DTIME,DPONE,DPTWO,DPTHREE,X,Y,2
CoMMON PI,A2,B82

DATA TABLES
AGH : spherical harmonic coefficients of the geomagnetic field (nT)
DGH : derivatives of coefficients with time
(the values for AGH and DGH are from IAGA Division 1, Working
Group 1, 1981)

DATA AGH /-29988,-1957,5406,-1997,3028,-2129,1642,-19%,1279,-2181 ,
~ +-335,1251,271,833,-252,938,783,212,398,-257,-419,53,199,-298,-219,
+357,46,261,149,-74,-150,-162,-78,-48,92,49,65,-15,42,93,~192,71,4,
+-43,14,-2,-108,17,70,-59,-83,2,-28,20,-5,~13,16,1,18,11,-23,-2,-10
+,20,7,7,1,-18,-11,4,-7,-22,4,9,3,16,7,-13,-1 ,-15/

DATA DBH /22.4,11.3,-15.9,-18.3,3.2,-12.7,7.,-25.2,0.,~6.5,~.2,-.7
#,2.7,1.,7.9,-1.4,%1.4,4.6,-8.2,1.6,-1.8,2.9,-5.,.4,1.5,.4,1.8,-.8
+,-.4,-3.3,0,,.2,1.3,1.4,2.1,.4,0.,-.5,3.4,-1.4,.8,0.,.8,-1.4,.3,.5
+,-.1,0.,-1.,-.8,-.4,.4,.4,.5,.2,1.6,1.4,.1,-.5,.1,-.1,0.,1.1,.8,~.
#2,=01,=23,7.77.3,0.,=.8,=.8,=02,.2,.7,.2,=.3,~1.1,1.2,.8/

COLAT=%0.,-CRLAT
ONE=COLAT*P1/180
SLAT=COS(ONE)
CLAT=SINC(ONE)
ONE=CRLONG*P1/180
CL{1)=COS(ONE)
SLC1)=SINCONE)
X=0.

Y=0.

Z=0.

L=t

Lt |

N=0
ONE=A2#CLATXCLAT



TWO=B2#SLAT#SLAT
THREE=ONE +TW0Q
FOUR=SQRT(THREE>
R=SORT((A2%ONE+B2%TWO)/THREE)>
CD=FOUR/R
SD=(A2~-B2)/FOUR*SLAT*CLAT/R
ONE=SLAT
SLAT=SLAT%CD-CLAT*SD
CLAT=CLAT*CD+0ONE#SD
RATIO=46371.2/R
P(1)=2%SLAT
P¢2)=24CLAT
P(3)=3.%3,/24SLAT*SLAT-3./2
P(4)=SART{3.%»3) *CLAT#SLAT
@¢1)=-CLAT
@¢2)=SLAT
Q¢ 3)m-3%CLAT#SLAT
Q(4)=SQRT( 3. ) #(SLAT*SLAT-CLAT*CLAT)
DO 1 K=1,44
IF (N .LT. M) THEN
M=0
N=N+1
RR=RATIO=#(N+2) - -
Fa=N
ENDIF
FM=M
IF (K .BE. 5) THEN
IF (M .EQ. N> THEN
ONE=SGRT(1-.5/)M)
J=K-N-1
P(KI=(1+1./FMI#ONE#CLAT*P(J)
QCKI=ONE#(CLAT*#Q(J) +SLAT/FM2P(J))
SL(M)=SL(M-1)#CL(1)+CL(M-1)*SL(1)
CLC(M)=CL(M~1)#CL{1)-SL(M-1)#5L(1)
ELSE
ONE=SQRT ( FARFA<FMRFM)
TUWO=SART ( (FA<1) %:#¥2-FM#FM) /ONE
THREE=( 2%FA~1)/ONE
1=K-N
JmK=23N+ |
PCK)=(FA+1) ¥ THREEASLAT/FARP (1) -TWO/ (FA-1)#P(J))
Q¢K)=THREE#({ SLAT*Q( ] ) -CLAT/FAXP( 1)) ~TWO=Q(J)
ENDIF
ENDIF
DPONE=(AGH(L) +DBH(L ) *DTIMEI #RR
IF (M ,EQ. 0) THEN
X=X+DPONE*#@(K)
2=2-DPONE#P(K)
L=L+1
ELSE
DPTWO=(AGH(L+1) +DGK(L+1) #DTIME) #RR
DPTHREE=DPONE#CL (M)+DPTWO#SL (M)
X=X+DPTHREE®Q(K)
2=2-DPTHREE#*P(K)
IF (CLAT .6T. 0.) THEN

Y=Y+ (DPONE#SL (M) -DPTWO*CL (M) ) #PMEP(K)/( (FA+1)%CLA

+T)
ELSE

Y=Y+ (DPONE #SL (M) -DPTWO%CL (M) ) #Q(K) ¥SLAT

ENDIF
L=L+2
ENDIF
M=M+1
CONT INUE
DPONE=X
X=X*CD+2*SD

2=2#CD-DPONE*SD

PHT=IDINTCDSQRT (X%X+Y#Y+2%2))

END



Es COSTA RICA I SIURVEY
*

This progras has been writien 1o compule the position of any point of
the ship track of a Seabean nap using the corrections needed for
Scripps Seabean wost-processing. This correcled navigation is used to CORRECTED NAVIGATION AND MAGNETIC ANOMALY
conpute the magnelic anomaly of each point from the original data.
The synthetic nagnetic field is for the period 1975-1985.

POINT YEAR MONTH DAY TIME LAT LONG MESURED COMPUTD ANOMALY
. - . no. ¥ mm dd hhmm dd .mmm ddd .mmm nT nT aT
This progran used three files : SBNAVDD.DAT created by the progran 7 :
gggggg%gauavon.om arluli ORNRYDD.DAT created by Lhe progran 182 4 7 815 9.377  -85.006 37200 37124 76
i i 2 82 4 7 820 ?.3467 -835.013 37200 37118 82
. The program vill 3lso create a file named RAYNAGCR.DAT, : 2 : 7 825 o356 -95.021  3pi99 ariis o
Title of the table (up to 48 characlers) : s 2 e S e Eh.0z e s 78
COSTA RICA | SURVEY 6 82 4 7 840  9.323 -85.042 37154 37091 3
7 82 4 7 845 9.313 -85.051 37145 37085 &0
8 82 L) 7 851 9,300 -85.059 37135 32077 S8
.9 82 4 7 855 9.292 -85.06S5 37124 37072 32
10 82 4 7 200 ?.280 -85.072 32104 37049 41
. 11 82 4 7 904 9.269 -85.080 37083 37058 2S
Printer Ready (Y/N) 2 ¥ 12 82 4 7 911 9,259 -85.088 37064 37053 11
- 13 82 4 7 914 9.248 -85.095 37042 37044 -4
14 82 4 7 920 9.239 -85.102 37025 37041 -16
135 82 4 7 P24 ?.228 -85.110 37019 37034 -15
16 82 4 7 230 9.218 -85.116 37024 37028 -4
17 82 4 7 235 9.210 -85.123 37034 © 37023 11
18 82 4 7 940 9.202 -85.128 37040 - 37018 22
19 82 4 7 945 ?.192 -85.134 37049 37012 37
20 - 82 4 7 930 9.181 -895.143 37063 37005 S8
21 82 4 7 9SS ?.1569 -85.149 37078 34998 80
22 82 4 7 1000 9.157 -85.157 37094 36991 103
23 82 4 7 1005 9.147 -85.164 37103 34985 118
24 82 4 7 1010 9.135 -85.171 37099 34977 122
25 82 L) 7 1015 9.123 -85.179 37081 34970 111
26 82 4 7 1020 9.113  -85.184 37051 36944 87
27 82 4 -7 1025 ?.102 -85.193 37018 34958 40
28 82 q 7 1030 9.090 -85.199 34990 34950 40
29 82 4 7 1035 9.080 -85.208 34954 34944 . 20
30 82 4 7 1040 9.048 -85.214 34940 34937 3
3t 82 4 7 1045 9.058 -85.221 34918 34931 -13
32 82 4 7 1050 9.044 -85,228 36898 ° 34924 -2
33 82 4q 7 1055 ?.036 -85.234 34878 34917 -39
34 82 4 7 1100 9.025 . -85.243 36860 3489114 -51
35 82 4 7 1105 9.014 -85.250 34849 - 36704 . =55
3 82 4 7 ti1¢ 9.004 -85.258 34845 34898 -53
37 82 4 7 1118 8.993 -85.245 34846 34891 -49
38 82 4 7 1120 8.981 -85.273 36843 34884 -41
39 82 4 7 1125 8.972 -85.280 34838 34879 -41
40 82 4 7 1130 8.940 -85.288 36831 | 34872 -41
41 82 4 ? 1135 8.949 -85.29S 36824 34845 -a1
42 82 4 7 114 8.939 -85.303 34814 346859 -43
43 82 4 7 1145 8.928 -85.310 34808 36852 ~-44
44 82 4 7 1150 8.918 -85.318 - 34805 34844 -41
45 82 q 7 1158 8.%08 -85.326 34806 34840 -34
44 82 4 7 1250 8.912 -85.349 3478% 34843 -58
47 82 4 7 125% 8.922 -89.341 367278 34849 =71



POINT YEAR MONTH DAY TIME LAT LONG MESURED CCMPUTD  ANOMALY POINT YEAR MONTH DAY TIME LAT LONG MESURED COMPUTD ANOMALY

no. Yy mm dd hhmm dd .mmm ddd .mmm nT nT nT no. Yy mm dd hhmm dd.mmm” - ddd .mmm nT nT nT
48 82 4 7 1300 8.932 -85.334 34779 34855 =28 Sé1 82 4 9 755 ?.047 -85.553 37134 34936 200
49 82 4 7 130% 8.942  -85.2325 36737 34841 -74 Sé2 82 4 ? 800 9.080 -85.552 37130 38944 186
50 82 4 7 1310 8.951 -85.3:¢9 34799 34848 -14 543 82 4 9 805 9.092 -85.550 37111 34951 160
S1 82 4 7 1315 8.961 -85.310 34810 35872 ~&2 544 82 4 e 810 9.105 -85.549 37072 34959 113
52 82 4 7 1321 8.972 -85.302 36822 34879 -57 545 82 q ? 8135 ?.119 -85,54%5 37022 38967 55
S3 82 4 7 1326 B8.982 -85.293 34831 34885 -S54 Séé 82 4 § 820 9.130 -85.544 36962 36974 -12
S4 82 4 7 1330 8.990 -85.288 34839 346890 =31 567 82 4 9 825 9.144  -85.542 346912 34982 =70
S5 82 4 7 1334 2.002 -85.279 36846 34897 =31 948 82 4 9 830 9.157 -83.541 36865 34991 -124
56 82 q 7 1341 ?.013 -85.272 36853 36904 -5t 569 82 4 9 835 9.169 -85.538 34832 34998 ~164
57 82 4 7 1344 9.025 -85.247 36843 36711 -48 570 82 4 ? 840 9.183 -85.538 36816 37006 -190
S8 82 4 7 13351 9.036 -85.261 34879 36918 -39 571 82 L} 9 845 9.175 -85.544 34817 37001 -184
59 82 4 7 1355 ?.046 -85.25¢ 34902 36923 -2t 572 82 4 9 850 9.164 -85.555 34818 34995 =177
40 82 q 7 1401 ?.059 -85.248 36925 36931 -6 573 82 4 9 855 9.156 -85.564 34822 34990 -148
é1 82 q 7 1405 9.069 -B85.244 36951 36937 14 574 82 4 9 901 9.144 -85,572 34833 346982 =149
62 82 4 7 1410 9.079 -85.239 36979 34943 36 575. 82 L) 9 904 9.134 -85.580 34847 36974 -129
63 82 4 7 1415 9.090 -85.233 37003 34950 53 576 82 4 9 910 9.128 -85.586 34864 36972 -108
64 82 4 7 1420 ?.100 -85.228 37026 38956 70 577 82 q g 915 9.118 -85.594 34884 . 34946 -82
&5 82 4 7 142§ ?.111 -85.223 37054 38943 ?1 578 82 4 9 920 9.108 -85.402 36904 36940 =56
- 82 q 7 1430 9.121 -85.215 37088 346969 119 - 579 82 4 g 925 9.101 -85.407 348923 34954 -33
47 82 4 7 1435 ?.133 -83.209 37121 348974 145 580 82 4 ? 930 9.092 -85.414 36941 34951 -19
48 82 4 7 1440 ?.144  -85.203 37148 36983 145 581 82 4 9 935 9.082 -85.622 36957 34945 12
69 82 4 7 1445 9.154 -85.197 37158 35989 169 582 82 4 9 940 9.073  -85.629 34975 36939 34
70 82 4 7 1450 ?.165 -85.19¢0 37147 36996 151 583 82 4 ? 945 9.062 -85.437 36992 36933 59
71 82 4 7 1455 ?.174 -85.198 37135 37001 134 584 82 4 9 930 ?.054 -85.443 37010 36928 82
72 82 L) 7 1500 ?.177 -85.210 37133 37003 130 585 82 4 9 955 9.042 -85.453 37027 34921 106
73 82 4 7 1505 ?.166 . -85.215 37162 36996 146 . 584 82 4 ? 1000 9.053 -BS5.456 37010 36927 83
74 82 4 7 1510 9.154 -85.223 37172 34989 183 587 82 q 9 1005 9.085 -85.640 34918 34934 -14
23 82 4 7 1515 9.143 -85.230 37143 34982 181 588 82 4 ? 1010 92.076 -B85.463 34832 36941 -109
74 82 4 7 1520 9.131 -85.234 37144 36975 1721 38¢ 82 4 ? 1015 9.087 -85.666 36748 36948 -180
27 82 4 7 1525 9.120 -85.243 37131 36948 143 590 82 4 9 1020 9.099 _ -89.470 34727 34955 -228
78 82 4 7 1530 - 9.108 -85.250 37116 34961 158 591 82 4 9 1025 9.111 -85.473 36499 36962 -263
79 82 L} ? 1535 ?.097 -85.257 37098 34954 144 592 . 82 4 9 1030 9.122 -85.474 38484 38949 -283
80 82 4 7 1540 9.085 -85.286 37070 36947 123 . S93 82 4 ¢ 1033 ?.134 -85.,480 36894 - 36976 -280
81 82 4 7 1545 9.078 -83.275 37040 36940 100 594 82 4 9 1040 ?.145 -85.483 36724 34983 ~257
82 82 4 7 1530 9.064 -85.282 37002 36934 48 595 82 - 4 ¢ 1045 9.157 -85.486 36762 36990 -228
83 82 4 7 1555 ?.052 -85.288 34975 36927 48 S94 82 4 9 1050 9.167 ~85.490 36798 34996 -198
84 82 q 7 1400 9.041 -85.297 34955 34920 35 597 82, 4 9 1055 ?.180 -85.493 36834 37004 ~-170
85 82 4 7 14605 9.031 -85.303 34938 36914 24 598 82 4 9 1100 9.190 -85.494 34844 37010 -144
86 82 L} 7 1410 9.019 -85.310 34921 36907 14 | 599 82 4 9 1105 9.202 -85.498 34897 37017 -120
87 82 4 7 16135 9.009 -85.317 36901 34901 0 600 82 4 ? 1110 9.214 -85,701 36928 37025 -97
88 82 4 7 1620 9.000 -85.326 34881 346894 -15 601 82 4 ¢ 1115 9.226 -85.703 36955 37632 =77
8¢9 82 4 7 1425 8.988 -85.334 36862 36889 =27 602 82 4 9 1120 9.238 -85.706 34976 37039 -63
90 82 4 7 1430 8.977 -85.343 34844 346882 -36 403 82 L] ? 1125 9.250 -85.708 34994 37044 ~52
91 82 4 7 1435 8.967 . -85.351 34830 36876 -4é 404 82 4 9 1130 9.261 | -85.71} 37010 37053 -43
92 82 L] 7 1440 8.956 -B85.360 346815 34847 -34 405 82 4 9 1135 9.273 -85.714 37021 37060 -39
93 82 4 7 1645 8.944 -85.348 34804 36842 -58 804 82 q 9 1140 9.287 -85.718 37029 37049 =40
94 82 4 7 1450 8.94% -85,378 34782 34865 -83 &07 82 4 ? 1145 9.299 -85.722 37030 37076 -4
9?5 82 q 7 14355 8.955 -85.3%90 34766 36849 -103 608 82 4 9 1150 9.309 -85.734 37030 37082 -52
96 82 4 7 1700 8.761 -85.400 34750 34873 -123 809 82 4 9 1185 9.298 -85.743 37027 37075 -48
97 82 4 ? 1705 8.966 -85.391 34759 36875 -116 410 82 4 9 1200 9.287 -85.749 37023 37049 -44
98 82 4 7 1710 8.975 -85.382 36779 34880 -101 611 82 4 9 1205 9.278 -85.756 37018 37043 -45
99 82 4 7 17215 8.984 -85.375 34800 36886 -84 612 82 4 9 1210 9.267 -85.744 37021 37057 -36
100 82 4 7 1720 8.994 -85.346 34825 346892 - 813 82 4 9 1215 9.254 -85.770 37026 37050 -24
’ 414 82 4 9 1220 9.247 -85.777 37029 37044 -15

. 615 82 4 9 1225 ?.243 -85.78) - 37029 37042 -13

7 414 82 4 9? 1230 9.245 -85.786 37020 37043 -23

. 817 82 q 9 1235 9.256 -85.79% 37009 37050 -41



POINT YEAR MONTH DAY TIME LAT LONG MESURED COMPUTD ANOMALY

no. Yy mm dd hbhmm  dd.mmm ddd .mmm nT nT T

é18 82 4 9 1240 9.270 -85.79¢4 346993 37058 =45
819 82 4 9 1245 9.283 -85.80! 36993 37056 =73
620 82 4 ? 1250 9.2964 -85.804 37021 37074 -53
421 82 q 9 1255 9.309 ~-85.812 37044 37082 -18
422 82 4 9 1300 9.323 -85.817 37102 37090 12
623 82 4 9 1305 9.334 -85.820 37126 37097 29
424 82 4 9 1310 9.347 -85.827 37140 37105 35
629 82 4 9 1315 9.361 -85.832 37144 37113 31
626 82 4 ? 1321 9.376 -85.834 37137 37122 15
627 82 4 9 1325 9.386 -85,838 37135 37128 7
428 82 4 9 1330 9.39% -895.841 37149 37134 13
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PROGRAM ANOCOREC

This program has been written to put the corrected magnetic anomalies
of crossing points of the magnetic map drawn from data processed by
program NAVMAGCR, into a sequential data file named ANDCOREC.DAT. The
differences at crossings were up to 40 nT on the Costa Rica 1 Survey,
and may be attributed to diurnal variation. The created data file will
be used by program MAGCOREC to change all the values of the survey.
Principle of the correction method : )

choose a first base hour and from this first point write the

di fference 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 possible, sometimes the value at one point
point must be averaged between two others ;

once this is done for every point it is useful to plot the differences
along a time axis, and if you see that some estimations and averagings
have been over- or under-estimated do the work all over again.

The last step is to change the base to have a mean difference along the
whole axis close to zero.

The data file may be corrected using a text editor.

PREPARATION

INTEGER YEAR,MONTH,DAY,TIME ,ANOCOR

OPEN (1, FILE='/ANOCOREC.DAT’, STATUS='NEW’)

1 : to write the corrected data into a file

1 FORMAT (1X,3¢12,1X),14,1X,15)

PRESENTATION

WRITE (#,°(A)’) * This program has been written to put the correct
+ed magnetic anomalies’

WRITE (%,7(A)’) ’ of crossing points of the magnetic map drawn fro
+m data processed by’

WRITE (*,°CA)’) ’ program NAWAGCR, into a sequential data file na
+med ANOCOREC.DAT. The’

WRITE (*,¢A)’) “ differences at crossings were up to &0 nT on the

*
*

*
*
*

+ Costa Rica I Survey,’

WRITE (%,”¢A)’) ’ and may be attributed to diurnal variation. The
tcreated data file will”

WRITE (#,“(A)’) ’ be used by program MAGCOREC to change all the va
tlues of the survey.’

WRITE (%,7(A)’) * Principle of the correction method :*

WRITE (#,“CA)’) ’ choose a first base hour and from this first pei
*nt write the’

WRITE (#,°CA)‘) ‘ difference of the corresponding crossing point ;
.

WRITE (*,°<A)’) “ choose a second point, close to one of the other
+ two, estimate the’

WRITE (%,7(Ad’) * difference (this difference is small during the
+night), and write the’

WRITE (#,”¢A)’) ’ difference for the corresponding crossing point
+37

WRITE (#,(A)’) ‘ continue the same as long as possible, sometimes
+ the value at one point’

WRITE (#,7(A)’) ’ point must be averaged between two others ;-
WRITE (*,/(AY’) ‘ once this is done for every point it is useful t
+0 plot the differences’

WRITE (*,°¢(A)’) ’ along a time axis, and if you see that some esti
+mations and averagings’

WRITE (#,7¢A)‘) / have been over- or under-estimated do the work a
+11 over again.”’

WRITE (%,7¢A)’) “ The last step is to change the base to have a me
+an difference along the’

WRITE (%,7(A)’) “ whole axis close to zero.’

WRITE (#,7(A)*) ’ The data file may be corrected using a text edit
tor.’

QUESTIONS

WRITE (#,7CA)’) ‘ Now you will input your data, for the last one,
ttype 0 for the YEAR-

N=1
2 UWRITE (%,7(/A,14)’> / POINT /,N
WRITE (*,7¢(AN\)‘) “ Year (YY) ? ~’
READ (%,/(12)“) YEAR
IF (YEAR .EQ. 0) 6070 3
WRITE (*,7C(AN)’) “ Month (MM) ? -
READ (#,/(12)7) MONTH
WRITE (%,’¢AN)’) “ Day (DD) ?
READ (#,/(12)‘) DAY
WRITE (%,7(AN)’) * Time (HHMM) ?
READ (%,/(14>‘) TIME
WRITE (*,”(A\)’) “ Magnetic correction (CCCCC) ? ~
READ (#,”(I5)/) ANDCOR )
WRITE (1,1 YEAR, MONTH, DAY, TIME, ANOCOR
NeN+1 ’
6070 2

END OF THE PROGRAM
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3 ENDFILE 1 This progras has been weitten to put the corrected magnetic anomalies
. CLOSE «1) of crossing points of the aagnelic map draun from data processed by
END progras NAVEAGCR, into 2 sequential dals file nawed ARDCOREL.DAT. The

differences at crossings vere up ¢ ©@ nl on the Costa Rica 1 Survey,
and may be attributed Lo diurnal variation. The created data file will
be ysed by program MAGCOREL {o change all the values of ithe suruey,
Principie of the corrsciion aethod ¢ o

choese 3 first base hour and fros this firsi point wrile the

difference of the corresponding crossing eoint 3

choose 2 second point, close to one of the other tuo, estimale the
ditference (this difference is saall during the night), and write the
difference far ihe corresponding crossing point ;

conlinue the same 25 inong as possible, sometimes ihe value ai one point
paint musi be auveraged betusen iwo others

once this is done for every point it 1s usefyl 1o plol the differences
slong 3 time 3xis, and if you see that some estimalions and averagings
have been over- or under-estigated do the work all over again,

The last step is to change ihe base o have 3 mean difference alang Lhe
vhole axis close to zero.

The data f1le way be correcied wsing 3 text editer,

Now you wilkl input wour data, for the lasi one, tupe # for the YERR

POINT i

Year (YY) 7 82
Ronih (WN) 7 4
bay Db) 7 3
Time (HMMM: 7 1117

Magnetic sarreciion (LS00 7 8
PLIKT 2

Year (YY) ? %i

Month ({NK) ?

bay (00} 7 7

Tiae (HHNNT? 1124

Magnetic correciion (D00E5Y 2 &
SPINT 2
Year (YY) ? §2

Ronih (M} 7

Day (D) 7 2

Tine (HKNM) 7 1334

Hagnetic corretiian (COCCE) 7 6

POINT 4
Year YY) 7 81
Ronth (WM} 7 4
Oay (D) 2 2
Tine [HHME: 2 134
Wagnetic correClion (CCCCC) 7 §



POINT 3
fear (YY) ? 82
Ronin (WMD) ?
Dau (B0 7 7

PRINT 38

Yoar (YY) 7 3
¥anth (M) ?i*
Day (DD) 7 3
Tine (HHNNY 7 43¢

Tine C(HHMM) 1448

Kagnetic correction (LOSC0) 7 - Ragnelic correction (LCLEC

x)
—
Lo

POINT 6 POINT 3¢
fear (YY) ° g% Year (YY) ?
Ronth (HH} 2 4 Borth (M} 7
Pay (DD} ? 7 fay (Bh: ?g
Time (HHENY ? 1612 Tige (HHNN) ¢ 1%§
Nagrelic correfitan (CLCCCY 2 - Nagnelic correction

POINT 7 POINT 97

Tear (Y1) ? 32 Year YY) T 82

Konth (AN) 7 4 Honih (MM} T4
Pl Day ibPr 2 9

-

(Logety 7

el
an
foe

63 Tine (HHNNYT? 419
clion (CLO0CY 7 -44 Magnetic correciion (LCCCLY 7 3

PGINT &

Year (71} 7 g2
Nonth (MM} ?%z
Pay (D) 7 2

Time (4HAMG 7 (748

Ragnetic copreciion (O000) 7 -38 Sagretic sorrextion (CDOCDY 7 4

A P
— o mpma a4

FOINT 8
Tear (YY) 7 22
Nanth (AM; ?%z

Daw DDy 7 2

Tine (HHNMD 1989 Tiae (HHMNDT 459
Ragnelic correThion (LLE0CY 7 -15 Eagnebis carrsciien ($D00C0) 72

. POINT ¢

. Tear {9Y) 17
Konin (MM} 74

. Day (OD) 7 3

) Tine C(HHNNY? 383 .
Magneiic correciion (LLCCE) 7 8
FOINT 8!

) Year (YY) 7 82

Konih (M) 7

Day (DD} 7 3

. Time (HHEM: 7 5%2 ’
Nagneiic correciton (CCCCTH 7 5



POIHTYY 63 )
Year (YY) 1
Month (WW) ?gj,
Bay (9D} 7 8

Tine (HHNMD ? §3
Nagnetic correciion

PRINT 43

Year (YY) 7 82
Konih (AW ?
Dav (DD) 7 3

Tine (HHWN) 7 648
Magnetic correciion

POINT 44
Year (YY) ? §%
Honth (NM) 7 4
Day (B1) 2 3
Tise (HHNM) ?
Eagneiic corret

PRINT 8

Jear {19} ? i}
Month {(WR} ¢

Day (DB 287
Tiae t(HHMNY D 703

[ -]

e
Lag 2

190 (f

(CLLecy 2

{eeice)y 2

-~
T

y
Cncd
-y
el
—

~i

Nignetic correftion (00

POINT &6
fear (1Y} ?
Ronth (MN) ?
Day (DDY * 9
Tine (HHMRT? 319
Nagnetic correTlion

POINT o7

Year YY)y 7 4

{Cecce) 2

L]
—
L~

)
Lo
[ %]

1
-
L~

1]
o)
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PROGRAM “MAGCOREC”

Jacqueline ROUMP, Jan. 1985
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PROGRAM MAGCOREC

This program has been written to correct as much as possible the
magnetic data after the NAVMAGCR program run. The correction appears
necessary because some crossings show as much as 60 nT difference.

These differences at crossings may be attributed to diurnal variation.

The correction on every point of ‘the whole file NAVMAGCR.DAT is made-
by simple interpalation between fixes written in a file named
ANDCOREC.DAT by ANOCOREC program, and put into a file named

MAGCOREC.DAT before being printed on the line printer. The file named

ORNAVDD.DAT is also used for the date in decimal year.

In fact the whole file will not be corrected : the corrected before
the first corrected point will be 0, and the correction will stop
after the last crossing point,

PREPARATION

INTEGER  CRYEAR ,CRMON,CRDAY ,CRTIME ,ANOCR1 ,ANOCR2 , YEAR ,MONTH, DAY , TIM

+E ,0RMAG , PHT ,ANOM , CRANGM , PAGE
REAL CRLAT,CRLONG

REAL¥8 YDEC,YCRDC1,YCRDC2

CHARACTER TIT(40),BEEP,RS,ESC, 50,81 ,FF, TITLEX40

EQUIVALENCE (TITLE,TIT)

OPEN (1, FILE=’ANOCOREC.DAT’)

OPEN (2, FILE='ORNAVDD.DAT’)

- OPEN (3, FILE="NAVMAGCR.DAT’)

OPEN (4, FILE=’MAGCOREC.DAT’, STATUS=/NEW’)
OPEN (5, FILE='PRN’)

FORMATS

to read the crossing corrected magnetic data
to read the original data time in decimal rear
to read the data to be corrected

to write the corrected data into a file

to write the corrected data on the printer

S B WN -
o we sees o

FORMAT (1X,3(32,1X),14,1X,1%)

FORMAT (1X,F10.7,1X,F?.95,1X,F8.3,1X,IS5)

FORMAT (1X,3¢12,1X),14,1X,F?.5,1X,F10.5,3¢(1X,13))

FORMAT (1X,3¢12,1X),14,1X,F9.5,1X,F10.5,2(1X,13))

FORMAT (1X,14,4X,12,5¢,12,4X,12,2X,14,2X,F7.3,2X,F0.3,2¢4X,135))

BDWN -

* PRESENTATION

WRITE (%,°CA)’) ‘ This program has been written to correct as much
+ as possible the

WRITE (#,”(A)’) ’ magnetic data after the NAVMAGCR program run. Th
+e correction appears’

WRITE (#,°(A)’) ‘ necessary because some crossings show as much as
+ &0 nT difference.’

WRITE (*,°C(A/)’) * These differences at crossings may be attribute
+d to diurnal variation.’

WRITE (#,°CA)’) “ The correction on every point of the whole file
+NAVWMAGCR.DAT is made’

WRITE (%,°CA)’) * by simple interpolation between fixes written in
+ a file named’

WRITE ¢*,7CA)’) * ANOCOREC.DAT by ANOCOREC program, and put into a
+ file named’”

WRITE (#,7(A)’) ’ MAGCOREC.DAT before being printed on the )ine pr
tinter, The file named’

WRITE (%,7(A)’) “ ORNAVDD.DAT is also used for the date in decimal
+ year.’

WRITE (#,’CA)’) ’ In fact the whole file will not be corrected : t
+he corrected before’

WRITE (#,”(A)’) ’ the first corrected point will be 0, and the cor
+rection will stop’

WRITE (*,C(A/)’) “ after the last crossing point.’

QUESTION

WRITE (%,°CA)’) ’ Title of the table (up to 40 characters) 3
READ (#,7¢A)’) TITLE
WRITE (#,°¢C//)*)

COMPUTATION PART

7

READ ¢1,1) CRYEAR,CRMON,CRDAY,CRTIME,ANOCR1
CALL YCMPT(CRYEAR,CRMON,CRDAY,CRTIME,YCRDC1)
READ (1,1) CRYEAR,CRMON,CROAY ,CRTIME,ANOCR2
CALL YCMPT(CRYEAR,CRMON,CRDAY ,CRTIME,YCRDC2)

READ (2,2) YDEC .
READ ¢3,3) YEAR,MONTH,DAY,TIME,CRLAT,CRLONG,0RMAG ,PHT ,ANOM
IF (YDEC .LT. YCROC1) THEN
CORREC=0 ’
ELSE .
IF <((YDEC .GE. YCRDC1) .AND. (YDEC .LT. YCRDC2)) THEN
CORREC=ANOCR1 +¢YDEC-YCRDC1)/(YCRDC2-YCRDC1 ) #*(ANOCR2-ANOC

ELSE
YCRDC1=YCRDC2
ANOCR1=ANOCR2
READ (1,1,END=8) CRYEAR,CRMON,CRDAY,CRTIME ,ANOCR2
CALL YCMPT{(CRYEAR,CRMGM ,CRDAY ,CRTIME,YCRDC2)



6OTO 7 WRITE (5,5) 1,YEAR,MONTH,DAY,TIME,CRLAT,CRLONG ,ANOM , CRANOM

P

- ENDIF I=1+1 .
ENDIF IF ((PAGE .EG. 1) .AND. (1 .LT. 48)) GOTO 1S
IF ((PAGE .EG. 1) .AND. (I .EQ. 48)) GOTO 16
CRANDM=ANOM+ I F1X<(CORREC) IF (1 .NE. (48+(PAGE-1)%57)) GOTO 15
WRITE (4,4) YEAR,MONTH,DAY,TIME,CRLAT,CRLONG ,ANOM,CRANOM *
GOTO & *# Page changing
*
8 CLOSE (1) 16 PAGE=PAGE+1
CLOSE <2) WRITE ¢(5,7¢i1X,A)’) FF
CLOSE (3 6070 14
ENDFILE 4
REWIND 4 *
* END OF THE PROGRAM
*
PRINTING PART *
i e ————— 17 WRITE (5,°¢/)")
CLOSE (&)
9? BEEP=CHAR(?)
WRITE (#%,’(1X,A)’) BEEP END
WRITE (¥, '(A\)’) / Printer Ready (Y/N) ? “
READ (*,’(A)’) RS
IF ((RS ,NE. ‘Y’) .AND. (RS .NE. “y’)) GOTO 9 SUBROUTINE YCMPT(YEAR,MONTH,DAY,TIME,YDEC)
*
* Control characters for the printer * Subroutine to compute the decimal vear from year, month, day and time
*
ESC=CHAR(27) INTEGER YEAR,MONTH,DAY,TIME,MONLEN(11),NDAY
S0=CHAR(14) ) REAL HOUR,HR,DDEC
SI=CHAR(13) REAL#8 YDEC
. FF=CHAR(12) )
» DATA MONLEN /31,28,31,30,31,30,2%31,30,31,30/
# Preparing the title, printing it and the comments
* NDAY=0
DO 10 I=40,1,-t HOUR=FLOAT (TIME)/100
‘IF (TITCI) .NE. “ ‘) GOTO 11 HR=FLOAT( IFI1X(HOUR))
10 CONTINUE DDEC=(HR+(HOUR-HR)%100/40)/24
11 WRITE (S,/(1X,?A)’) ESC,’E’,ESC,’L012”,ESC,”',S0 00 1t 1=1,MONTH-1
NA=INT((40-1)/2)+1 1 NDAY=MONLENC 1) +NDAY
DO 12 NC=1,NA YDEC=YEAR+(NDAY+(DAY-1)+DDEC) /345
12 WRITE (5,'(A\)') [
WRITE (5,7(2A\)”) ESC,’X’ END
00 13 NC=1,1

13 WRITE (5,°¢A\)”) TITINC)
WRITE (S,/(2A)’)> ESC,’Y’
WRITE ¢5,/(1X,3as///)’) SI1,ESC,’N’
WRITE (5,7¢1X,A/)’) ’MAGNETIC ANOMALIES CORRECTED FOR DIURNAL VARI
+ATIONS’
WRITE (S5,’(1X,4A)’) ESC,’"’,ESC,’E”
*
% Printing the column headings and the data
*
I=1

PAGE=1

14 WRITE (5,7¢1X,A)’) ‘POINT YEAR MONTH DAY TIME LAT LON
+6 ANOMALY CORRECT’
WRITE ¢(5,’(1X,A/>’) ’ no. b2 4 (] dd hhmm  dd.mmm ddd.
+rmm nT nT’

15 READ (4,4,END=17) YEAR,MONTH,DAY,TIME,CRLAT ,CRLONG ,ANOM, CRANOM



B
*

This program has been wriiten to correct 35 much as possible the .
nagneiic data afier the HAYMAGLR program run. The correciion appears COSTaS RICAS I SURVEY
necessary hecause some crossings show 3s amuch as 68 nT difference.

These differences at crossings #ay be attributed to diurnal varialion.

The correction on every point of the whole file HAVMAGCR.DAT is aade

by sisple interpalation betveen fixes written in a file named MAGNETIC ANOMALIES CORRECTED FOR DIURNAL VARIATIONS
RNOCOREC.DAT by AMOCCREC erogram, and puf inte a file named

NAGCOREC.DAT before being prinied on the line printer, The file named POINT YEAR MONTH DAY TIME AT LONG  ANOMALY CORRECT
SRHAYDD.DAT 15 also used for the date in decimal wear. no. vy mm  dd hbam  dd.mmm ddd.mmm 0T T

In fact the vhole file will not be carrecied : the corpected before

the first corrected poini will be 8, and the rorrection will stor : o N 7 o AT _ggg‘l’g 2 4
after the last crossing point. 3 82 4 7 825  9.356 -85.021 83 83
4 82 4 7 830 9.346 ~85.028 78 78
“Title of ihe iable {up ic 48 characters) ¢ 2 gg 3 ; ggg Zggg -gggag Z; Z;
o 2 [ 9. -83.04
LLQTR RXER l SURVEY ? 82 4 7 845 ?.313 -85.051 40 40
8 82 4 7 851 ?.300 -85.059 58 58
b4 82 4 7 8SS ?.292 -85.045 S2 52
10 82 4 7 900 ?.280 ~85.072 41 41
11 82 4 7 204 ?.2469 -85.080 25 23
Ipindar 4 A’ ¥ b 12 82 4 7 711 9.259 -85.088 11 11
Printer Ready (Y/N) l 13 82 4 7 916  9.248 -85.095 -4 -4
14 82 4 7 920 9.239 -85.102 -16 - -16é
15 82 L) 7 926 ?.228 -85.110 -13 -15
16 82 4 7 930 ?.218 -83.114 -3 -4
17 82 L) 7 935 ?.210 -85.123 11 11
18 82 4 7 9?40 9.202 -85.128 22 22
19 82 4 7 945 9.192 -85.134 37 37
20 82 4 7 950 9.181 -83.143 S8 S8
21 82 4 7 935 ?.189  -85,149 80 89
22 82 4 7 1000 ?.157 -85.157 103 103
23 82 L) 7 1005 9.147 -895.144 118 118
24 82 4 7 1010 ?.135 -85.171 122 122
25 82 4 7 1015 9.123 -85.179 111 111
24 82 4 7 1020 ?.113 -85.188 87 a7
27 82 4 7 1025 ?.102 -85.193 é0 40
28 a2 4 7 1030 9.0%90 -83.199 40 40
29 32 4 7 10335 9.080 -85.208 20 20
30 82 4 7 1040 9.048 ~85.214 3 3
3t 82 4 7 1045 ?.058 -85.221 -13 -13
3z 82 4 7 1050 ?.046 -85.228 -26 -26
33 82 4 7 1055 ?.634 -85.23¢8 -39 -39
34 82 4 7 ti100 9.025 ~-85.243 -5t =351
35 82 4 7 1105 ?.014 -85.250 -95 -85
36 82 4 7 1119 9.004 -85,.258 -53 -93
37 82 4 7 1115 8.993 -85.265 -435 -435
et:3 82 4 7 1120 8,981 -85.272 -41 -41
39 82 L) 7 1125 8.972 -85.280 -41 -41
40 82 4 7 1130 8.940 -85.288 -41 -41
41 82 4 7 1135 g.949 -85.295 -41 | -41
a2 82 4 7 1140 8.939 -85.303 -43 -43
43 82 4 7 1145 8.728 -85.310 ~-44 -43
44 a2 4 7 1150 8.%18 -§5.318 -41 =40
45 82 4 7 1155 8.908 -85.328 =34 -33
44 82 4 7 1250 8.912 -85.34¢9 -58 -54
47 82 4 7

1255 8.922 -85.341 =71 ~67



POINT YEAR MONTH Davy

ne.

48
49
S0
51
52
53
54
55
Sé
57
58
59
80
41
62
63
44
43
6
47
48
49
70
21
72
73
74
73
76
77
78
79
80
81
82
a3
84
35
86
87
88
87
90
91
92
93
94
95
96
97
98

99.

100

vy

82
82
82
82
82
82
82
82
82
82
82
82
82
82
g2
82
82
82
82
82
82
82
82
82
82
a2
82
a2
82
a2
82
82
82
82
82
82
82
82
82
82
82
82
82
g2
82
82
82
82
82
82
82
82
82

mm
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dd

NNNNNNNNNANANNNNNNNNANNNYNNNNANNNYNNANANNANANNSNNANANNNANNNNNANN SN NN NN

TIME
rhmm

1300
1305
1310
1319
1321
13246
1330
1334
1341
1344
1351
1355
1401
140S
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1500
1505
1510
1515
1520
1529
1530

1535

1540
1545
1550
1555
1600
1605
1610
1615
1620
1625
1630
1435
1640
1645
1650

1455~

1700
1705
1710
1715
1720

LAT
dd .mmm

8.932
8.942
8.951
8.981
8.972
8.982
8.990
?.002
?.013
9.025
9.036
9.044
%.059
9.069
2.079
7.090
9.100
9.111
?.121
9.133
9.144
?.154
$.145
?.174
9.177
?.184
9.194
9.143
9.121
?.120
9.108
9.097
?.08S
?.074
9.084
9.052
9.041
?.031
9.019
2.009
9.000
8.988
8.977
8.967
8.936
8.944
8.949
8.955
8.941
8.944
8.975
8.984
8.994

LONG
ddd .mmm

-85.334
-83.32%
-85.319
~85.310
-85.302
-85.293
-85.288
-85.279
-85.272
-85.247
-83.241
~85.254
-83.248
-85.244
-85.23%9
-85,233
-85.228
-85.223
-85.219
-85.209
-85.203
-85.197
-83.190
-85.199
~85.210
-85.215
-85.223
~-85.230
-85.236
-85.243
-83.250
~85.257
-83.246
-835,275
-835.282
-85.288
-85.297

-85,303

-835.310
-85.317
-85.324
-85,334
-85.343
-83.351
-85.360
-85.348
~-85.378

-85.3%0

~85.400
-85.391
-85.382
-85.375
-B85.366

ANOMALY

aT

-7
-74
-&7
-62
-57
-54
-51
~51
-51
-48
-39
-21

-é

14

34

53-

70
91
119
145
143
149
151
134
130
186
193
181
171
163
155
144
123
100
- 48
48
a5
24
14
0
-15
-27
-35
-44

-54.

-58
-3
-103
-123
-114
-101
-84
=67

CORRECT

nT

-10
=21
-38
37
-72

~89

¥4

-99
-123
-142
=161
-133
-137
-121
-101

POINT YEAR MONTH DAY

no.

504
505
504
507
508
509
510
Sit
<12
513
514
515
3516
517
518
519
520
521
S22
523
524
S25
524
527
528
529
330
531
532
533
534
535
536
537
538
539
'S49
541
542
543
544
545
546
547
548
549
550
931
§52
SS3
554
S35
356
557
558
559
540

vy

32
32
32
8z
8z
82
82
82
a2
82
82
82
82
82
82
82
82
82
82
82
82
82
a2
82
g2
g2
82
82
82
82
82
82
82
82
82

- 82

82

82’

82
82
82
82
82
82
82
82

82’

82
82
82
g2
a2
82
82
82
82
82

mm

L ADLDERDLLEDLDDBELLEALAELLEREDLEDDLALALERLRELELLESELLRLLDSEPRPLELDDLDLELRDDALLERDDLEDAEDDRLEDLEDDLD R

dg

~0‘0‘%)'(}!‘4:"‘0‘_0'0~0'47l“0‘0\0'0‘0‘0“O‘('l’o'0*0*0‘0‘0'0~00‘0"0‘43‘{!‘0‘45"0‘0‘0*0“0‘0“0‘0‘0‘0‘0‘0‘0'”4:!‘0‘0’00‘00’%:!"0*0‘4’!

TIME
hhmm

310
315
320
325
330
339
340
345
330
356
400
4035
410
415
420
425
430
434
441
444
431
455
500
S0S
S10
515
S20
525
530
S35
540
545
531
955
400
0S5
610
6135
620
425
630
435
440
449
431
455
700
705
710
7S
720

725 |
730 -

735
740
745
750

WU W e N

[N ST VI VI |

LONG

- gdd.mmm

-385.440
-85.447
-85.434
-85.420
-85.405
-85.398
-85.400
-85.404
-85.407
-85.411
-85.414
~B85.420
-85.4249
-85.429
-85.435
-85.441
-85.447
-85.442
-85.431
-85.420
-85.409
-85.400
-85.388
-85.385
-85.389
-85.392
-85.398
-85.39%
-85.401
-85.409
-85.420
-85.432
-85.448
-85.457
-85.444
-85.454
-85.466
-85.466
-85.486
-85.464
-85.444
-85.461
-85.459
-85.454
-85,454
-85.453
-85.453
-85.452
-85,443
-85.475
-85.484
-85,498
-85.510
-85.521

~-85.534.

-85.544

-85.554

ANOMAL v
nT

-i3s
-13¢
=132
144
=158
-129
-94
=54
-26
3

12
43
70
80
76
é1
14
-34
27
69
81
75
S3
43
66
74
59
17
-39
~-94
-140
-16é
-1823
-194
-183
-148
-139
=99
-34
25
76
111
137
136
96
73
-]
25
23
45
122
175
197
200
200
201
204

CORRECT
nT

-10s
=103
122
-135
=127
-103
-7t
-34
-9
17
29
52
77
86
81
64
20
=30
30
71
8z
76
33
43
48
78
43
20
-37
-93
-140
=164
-184
-194
-184
=172
~144
=101
-43
17
68
95
114
118
74
55
50
11
11
55
114
149
193
192
200
202
208



POINT YERR MONTH DAY

no.

581
562
543
564
585
588
567
568
54%
570
571
572
573
S74
575

Yy

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

mm

L6 DL RheDALLELDLER

dd

00 0 0WWNYYOY0 OO0 O

TIME
hhmm

758
200
8035
810
815
820
825
830
835
840
845
850
853
901
906

LAT
dd .mrmm

7.067
9.080
?.092
?.105
?.119
9.130
?.144
?.157
?.149
9.183
9.175
9.164
9.156
9.144
9.134

LONG
ddd.mmm

-85.553
-85.552
-85,350
-85.5a9
-85.545
-85.544
-835.542
-85.541
-85.538
-85.538
-85.544
-85.555
-85.544
-85.572
-83.580

ANOMALY

-nT

200
184
140
112
53
-12
=70
-126
-166
-1%90
-184
=177
-148
~-149
-129

CORRECT
nT

200
194
170
125
34

4
-52
-105
-143
-143
-157
-148
-137
=145
-93



CALCULS DES MOWEMENTS DE PLAQUES D“APRES
P . ]
LE MODELE RM2 DE MINSTER ET JORDAN (1978)

- Exemple de fichier de données

Listing du programme “PLATES”

Copie d"écran d’un exemple d'exécution du programme “PLATES’

- Exemple de sortie sur imprimante et sur disque



P L I e P P T T T Y PP P L I T P I T T T TP PP PP T P LT TP TP PRI TS PP P PP DR Py

l\ i SR *.

HIER : TPNT . DAT /% PROGRAM “PLATES.C- ®/
z Py

30 ) /% Translation of “PLATES.FOR’ Jacgueline ROUMP, Aug. 198F  #/
18.678 -104.943 18.373 -104.555 17.767 -103.733 PRI I I T I I T PP R I TR E I E T I L P T P R IS Y T

17.372 -102.778 14.965 -101.892 14.445 -101.195
16.340 -100.187 16,038 -99.358 15.773 -98.455

15.495 -97.793 15,293 -97.230 15.218 -95.813 4] This program computes the mean speed and direction of plate motions, #/
15.007 -95.333 14.702 -94.843 14,148 -93.995 /% the lower and upper values (confidence intervals : 70 or ?54) of speed #*/
13.817 -93.317 13.483 -92.6467 12.812 -91.240 /% (with the corresponding direction) and direction f(with the correspond- */
12,505 -90.542 12.167 -89.583 11.777 -88.447 /% ing speed), using Model RMZ (Minster & Jordan, 1%78), */
11,555 -88.147 10.833 -87.218 9.815 -84.333 Vé] : . */
9.150 -85.500 8.855 -84.425 8.355 -83.848 I The data must be located in a separate file having at the beginning, %/
8,178 -83.377 7.833 -82.9%92 7.317 -82.833 /% on the firet line the number of peints in “3d format (up to 308 points %/

/% are allowed). Then there are the latitude and longitude of each point */

/% in decimal degrees (format : ¥&6.3f %7.3%) : 3 points per line. ®/

#include (stdio.h}
#include <math.h>
#include {dir.h>

#define MAX 300 /% maximum number of data points ®/

fidefine PI 3.141592453589887 S* pi %/
#define FPI <PI/180) -

#define ESC 0Oxib . /% escape */
#define BS 0x08 /% backspace #/
#define BEEP 0x07 A% bell ®/
#define sign(x) {(x ¢ 0 ? =1 : 1) /#% sign of x */
double fnacos (double x); /% acos #/
double fnasin (double x); A% asin ®/

double fndis (double x, double y, double z, double w);

double fnisos (double x, double ¥);

double fndir (double x, double ¥, double z);

double fnside (double x, double y, double 2);

double fnelip (double x, double y, double 2);

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

void posit {double si, int confin, double tr[], double pos{l);

int disdir ¢int confin, double tr{}, double tabif{3[], double extril],
int ivalll, double valll, int ivar(], double plat, double plong,
double tab2l1[), double extr2[1, double meandis);

void clearscreen. (void);

void tocate <(int row, int column);

main )
{
struct féblk ffblk; /% to read directory using dir.h #/
FILE #¢fp; /% §ile pointer to open files #/
char datal20], data1{20], data2(20],

fnaminl80], /% name of input file =/
fnamou(80]; /% name of output file »/



iz constant values */ { =73.51, -119.14, ,202, 128, 14.84, 5.34 3,
% iaiateieintatatidtaintainied */ { 959.08, -94.75, .344, 175, 3.77, 1.9 I,
char cil2104]1 = { "70%", "95u" - /% confidence interual % { 68,98, -37.29, .3%54, 172, 2.85, .99 I,
char spdl21[8] = { “cm/¥r” “km/MY' X /% speed unit ¥/ { ~87.8%, -104.80, .302, 84, 3.22, 1.2& %,
{ 17.27, 44.02, .444, 133, 1.24, .&& 3,
/% table of the plate couple names */ { 30.82, é.43, ,2680, 101, 10,02, 2.93 7,
/% */ { 28.23, -z1.19, .104, 179, 4.25, .89 I,
char name{271130) = { *North America - Pacific*,"Cocos - Pacific*, { 19. 71, -38.46, .498, 115, 2.72, .9 3,
"Nazca - Pacific","Eurasia - Pacific*,"India - Pacific", { 29.82, -1.64, .357, 95, 8.33, 2.45 1},
*Antarctica - Pacific","Cocos - North America", ¢ 7.08, 63.86, .,44%, 129, 2.51, 1.89 3,
*Africa -~ North America‘,'Eurasia - North America*, { 43.21, -95.02, .405, 179, 4.50, 2.39 3,
"North America - Caribbexi*,"Cocos - Caribbean®, { 9.4, =-41,70, .149, 132, 4.93, 1.45 3,
"Nazca - Caribbean®,"Cocos - Nazca', { 18.47, 32.74, .473, 118, 1.39, 1.1 ) I
"North America - South America”,"Caribbean - South America",
"Nazca - South America”*,"Africa - South America®, /% L = data points latitudes and longitudes in deg */
"Antarctica - South America®,"India - Africa®,"Arabia - Africa", /% LR = data points in radians and results in deg (except 3rd column) ®/
"Africa - Eurasia”,"India - Eurasia®,"Arabia - Eurasia”," /% TR & OPTR = rotation pole parameters in radians &/
*India - Arabia","Nazca - Antarctica","Africa - Antarctica®, /% VA, UB,V1,V2,,,V3,. = tables to put intermediates computations for */
*India - Antarctica® }; S ellipse error */
, /% S or, D {MIN or MAX [1 to 3]] = table having the intermediate and */
/% CONFIN = confidence interval choice number *®/ /% final min or max distance or direction angles (in */
/% UNIT = speed unit choice number */ S ellipse and values {these angles are found in line *®/
/% JID or SIMIN or MAX {1 or 2111 : tables to put the line number (in a ¥/ /% number JD... or JS... */
Vs table) of best value for point considered and alse ®/
/% for preceding point (if any) 1.7 double ai, ak, al, d1, d2, dmax1[2], dmax2[2], dmax3[2], dmini[2);
/% POLE = table giving the pole to use for next computations 0 = normal */ double dmin2[21, dmin3121, 1IMAXIT2], 1r[MAXIT15], maxspeed;
Vs 1 = opposite position *,0 double optr(é}, pos(3}, smaxall2l, smaxa2[21, smaxa3(2];
) double smaxb1[2), smaxb2[2), smaxbii2), temp, tr{él;
int i, i, k, inpdat, fil, nl, a, confin, unit, ans, ivall4l, ivari3], double valld), val34103], vbl3&3(2], v1[3&81[4];
Jjdmin1€2), jdmax1{2), jsmaxai{2), jsmaxbll[2], double v2disil211£48], v3dist[21118), v2dis2[211L6), v3dis2{211041;
Jamin2[2], jdmax2[2), jsmaxa2{2], jsmaxb2[2], double v2dir1(211041, v3dirl{213041, v2dir2021108), v3dir2021104];
Jdmin3, jdmax3, jsmaxa3, jsmaxb3,
na, nb;
static int polelMAX];
float rlj /% depend of unit to present speed %/ I PRESENTATION */
/% =sta=s=c==== %/
S* table of the plate motion parameters : */
/% *®/ clearscreen ();
Ve rotation vector : 1 = lat., of the pole, 2 = long. of the pole, */ printf {"\n PROGRAM PLATES \n\n ");
/% 3 = speed of rotation in deg. per million years *®/ printf (* Thic program computes the mean speed and direction of *);
/% error ellipse : 4 = Azimuth of the major axis in degrees from ®/ printf (“plate motion, the \niower and upper values (confidence ");
/% North toward East, 5 = length of the major axis in degrees, ¥/ printf (“intervals : 70% or 95! of speed (with the \ncorresponding ");
/% 6 = length of the other axis in degrees %/ printf ("direction) and direction (with the corresponding speed), using *);
printf ("\nModel RM2 (Minster & Jordan, 1973), \n\n");
float t0271(41 = ¢ { 48,77, -73.91, .852, 109, 1.3, 1.08 3, printf (" The data must be located in a separate file having at the ");
{ 38.72, -107.,39, 2.208, 143, 1.00, .43 3, printf (*beginning, on the\nfirst line the number of points in {3d *);
{ 56.44, -87.88, 1.539, 9, 1.91, .96 3, printf ("format (up to 300 points are allowed)., “nThen there are the ");
{ 60.64, -78.92, .977, 102, 1.5%, 1.02 3, printf ("latitude and longitude of each point in decimal degrees “n");
¢ -60.71, 174,21, 1.244, 98, .90, .76}, printf ("(format : {46.3F 0(7.3f) : 3 points per line. \n");
{ -64.67, 99.77, .%44, 52, 1.11, .75},
{ 29.80, -121.28, 1.489, 105, 1.84, .99 3,
{ 80.43, ©56.36, .258, 84, 5.88, 1.31 3,
{ 65.85, 132.44, .231, 144, 6.36, 1.39 3, /% INPUT OF THE DATA INTO THE PROGRAM AND GUESTIONS */
{ -33.83, -70.48, .219, 167, 9.42, .97 ), /% ®/
{ 23.40, -115.55, 1.543, 117, 2.24, 1.21 3},
{ 47,30, -97.57, .711, 141, 5.59, 2.67 3,
( 5.83, -124.,40, .972, 89, 2.40, 1.4 3, S® 01d data file or new one ? #/
{

25.57, =-53.82, .17, 164, 7.22, 5.49 3, /% ®/



do ¢ printf {*\n\n\n Do vou want to ute an old Zats file ©1> “n%);

printf (" or to create 3 new one 12y : "Iy
scanf (°Xd",&inpdat);

Y while ¢ Cinpdat '= 1) && (inpdat != 2) )

if {inpdat == 1)

{ .
I4] asking old data filename and verifying
ré ~
do (
printf ("\n Name of your old data file : ");
scanf {("Xs", fnamin);
fi) = findfirst (fnamin,&ffblk,0);
if (Fil =0
printf (" File not found\n®);
Y while (£il);
/% writing of text explaining what the program is doing
/% ~
clearscreen ()
locate (20,1);
printf (° READING THE DATA \n");
fp = fopen (fnamin,"r");
/% reading the numb of pts & then the lat & long of ez~ point
/%
fscanf (fp,'ZBd', &nldy
for (i=0; i<nl; i++)
(
fscanf (fp,"¥s %s ", datal, data2);
10iH0) = atof (datal);
1Lill1] = atof (data2);
}
fclose (fp);
3}
eise
(
ré i new data file
7% et 0 ettt e P P00
S input of file name and number of data points
/® "

do { printf ("\n Name to give to your new datafile : ");
scanf ("Xs*, &fnaminl;
fil = findfirst (fnamin,&ffblKk,0);
if (Fi1 =0
{

printf (* File already exist\n®);

printf (* Do you want to overwrite it (YN) : *);

while ¢ (ans = getchar()) == “\n" )

continue;

*/
*/

*/
*/

*/
*/

*/
L4

*/
*/

H
Ywhile ( Cfil == 0) && vans != ‘Y’ &% (ans '= “¥')
do { printf ("“n Number of data points <up to ¥d » : *, MAX);
scant ("¥d", &nl);
Ywhile ¢ (nt » MAXO 1) (nl {= 02 23

/% input of the data point latitudes and longitudes
7% e

printf ("\n");
for Ci=0; idnl; i++)
{
printf (" POINT i2d
scanf ("¥s", data);
10i1L0) = atof fdata);
printf (* tongitude ¢ ");
scanf ("¥s", data);
10ill1Y = atof (datal;
}l

latitude : ", i+1);

/*® writing the data file to disk
% .

do { printf (“\n DISK READY {Y/N) : °®);
while ( (ans = getchar¢)) == ‘\n’)
continue;
} while ¢ Cans !'= “Y‘) & (ans !'= “y’) );

fp = fopen (fnamin, "w");
fprintf (£p,“%3d “n", nl);

i =0;
while (i { nl)
{
fprintf Cfp," 4&.2¢ %7.2¢*, 1LilL0], 1CilCID);
i++;

if € (i %3 =0 i==nl "
fprintf (fp,"\n*); :
i)
fclase (fply
>

/r Choice of the plate couple by its number
/% -

clearscreen ();

printf (* LIST OF THE PLATE COUPLES :\n\n");
i=0; :
while (i <'27)
{
printf (® ¥2d : %-29s ", i+l, &namefil(01);
i++;

ifFCWiZ2y=0 11 i =27
printf ("\n");
3

do { printf ("\n Give the number of the plate couple you have chosen

174
174

*/
*/

®/
®/

"3



scanf ("Xd*, &a);
T while €& < 1)} fa > 27 )3

/¥ Transformation of the plate couple param., from deg. into rad. *
N I e e E L PSR P L L L P P R PR PR L */

for (i=03; i<8; i++)
tr(il = tla-13Lil1 * FPI;

/¥ Filling the opposite pole parameter table *®/
/% *®/
optrl0) = -trl0];

optrii] = trlil - PI;

if (optrlll ¢ =PI
optril] += 2xP1;

for (i=2; i&; i++)
optrlil = trlil;

/* Choice of the confidence interval for the error ellipse ®/
/% computation using Minster & Jordan values %/
/% ./

do { printf ("\n What confidence interval do you want : 203 (1) or ")
printf ("9500 {2y 1 ")
scanf (*Xd*, &confinyy

} while ( (confin !'= 1) & (confin != 2) );
/% Choice of the unit to print the results */
S¥ ®/
do { printf ¢(*\n Do you want the results in cm/yr (1) or km/my (2) : ")

scanf ("/d", &unit);
while ¢ C(unit != 1) &% Cunit != 2) );

()

if (unit = 2)

rl=.1.3
else

rl = .13
Vs AsKing the name of the output file %/
/% ®/

do { printf ("\n Name of the file to put data + results : ");
scanf ("Y/s*, &fnamou);
fil = findfirst (fnamou,xffblk,0);
if (£i1 = 0)
{

printf ¢° File already exist\n");

printf (° Do you want to overwrite it (Y/N) : ®);

while ¢ (ans = getchar()) == ‘\n’ )

continue;

A’
VL]
¥

for
{

Ywhile ¢ ¢fi) == @) && tans -'= ‘Y’) && (ans != “y') ),

Translation of the lat. & long. of the data points from degrees %7
into radianz (74
—m———m——————— %/

Ci=0; i{nly i+4)

1rfil00] = V1Li300] * FPI;

Irlil1l 10i301) = FPI;
)
/% COMPUTATION PART 1 : BEST FITTING POLE VALUES */
2] ®/
lad Writing of text explaining what the program is doing while */
/% replacing the preceding text */
V4 -— */
clearscreen (2;
locate (20,1);
printf (“COMPUTING THE MAIN RESULTS \n");
/¥ Distance fror the pole of rotation to each point in radians */
e - */
for (im0 i<nl; i+
¢ :
1rfil02Y = fndis (tr(0Y,tr013,1rCi3L00,1r0ill10);
if (irlildl2]1 > PI/20)
{
1r0i3{2) = fndis Coptr{0],optrl13,1r{ill0),1rlil(1D);
polelil = 1;
3
3
Irf0303) = 0.0
1rL0304] = 0.0
if (n) !=1)
{ ) .
/¥ distance from each point to the first one in km L 74
/¥ > ’ il %/
for (i=1; i{nlj i++)
Ir(i103] = $ndis C(1rC0IL0],1rL0301),10€i300),1rCill1])/FP1%10000/90;
A% distance from each point to the preceding one in Km ®/
/% wrressnestrers poom roeon %/
for Ci=1; id{nlj i++)
Irlill41=Fndic(1rli=-1300],1rCi-13013,0r[id00],1rCil01])/FPI*10000/90;
)



S
S*

for

/*

/*
/¥

for

'z
/%

/%
/%
/%
/%

Speed in cm/yr or Km/MY using the angle of rotation in deg/MY

(i=0; i{ni; i++)
1e0i10SY = fnisos C(1rLil021,tr{2)) / FPI * 10000/90 % ri;

Direction in degrees (from North toward East) of the rotation
at each point, which is normal to the line pole of rotation-
point on the plates Vimit

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

if (poleli] = B .
1r(illé] = direc C(tr{0J,trl1),1rCil00],1r0id0L],IrLidL2]);
else .
Irfillé8] = direc Coptrl0),optrl1),Ir(ill0],1rLidE1d,1r0il{2));

/% fo have the mean direction in degrees
Vi3

1rLildI8] = 1rlill8) / FPI;

COMPUTATION PART 2 : ERROR ELLIPSE

Writing of text explaining what the program is doing, replacing
the preceding text and giving the number of the point being
computed

clearscreen ()}
locate ¢(20,1);
printf ("ERROR ELLIPSE COMPUTATIONS : Point No. ")

/¥
/%

for
{

Position of the 34 points, 10 deg apart on the error ellipses

(k=0; k<(=350; k=K+10)

J=K / 10;
ai = k * FPI;
posit (ai, confin, tr, pos);

valjlf0l = pos(0l;
valfjl{1] = posiil;
valjll2] = pos[2];
if. (j €18

{

vb{j+181101 = -pos(0];
vb[j+181{1) = optrl1] + (trl1] - posiil);
}

®/

®/
*®/
L 74
*®/

*/
*/

*/
*/
*®/

®/
*®/

®/
*/

else

1
.

vb{ -18110] = -posif];
vb[j=18]011 = optri1) + (trl1) - posf1));
3
)
/* Max imum speed of plate couple (70 deg from rotation pele)
S -
maxspeed = tr[2] / FPI # 10000./90. * rl;
/% Loop on each paoint to compute min & max speeds and directions
Ve
for (i=0; idnl; it4)
{
/¥ writing the number of the point under process
/¥
printf ("XcXcX2d", BS, BS, itl);
V] initialization of vl table with the nearest pole of rotation
S ~er
if (poteli) == 0)
for (j=0; j4{364; Jj++)
{
viljI[0] = valjllol;
Twiljif1) = valjll1lg
vi[jII5] = valjl(2];
y
else
for (j=0; j(3&8; jt+)
{
vi1ljI00) = vbljlL0];
vi1Lj11]) = vbl[jlL1];
viljI03] = valjll2];
3
/% if the point is within the error ellipse (the distance to
/% the pole is shorter than the small axis of the ellipse)
/% no computation
VZs

dl = ¢ndis QIrl[ilL0], 1,LidC1, vI[01L0], v1COI[1]);
al = fndir (di, 1rlilL2), confinxtr[d4]);
if Arlill1) > ((polelil == 02 ? trl[1]) : optrl1l1))

al = 2 *# P] - al;
d2 = fnelip (confin*tr(43, al, confin*tr[51);
it (Irlidf2) <= d2) : .

{ for (j=7; j{15; j¢#)

1rLillj) = 0.0;
continue;
}

*/
*/

®/
*/

®/
*®/

%/
L 24

(74
&/
. 74
®/



/% distance between points on the ellipse and the data points *®/
Iz - - e e e e e e P e hy

for (j=0; Jj{36; y++)
viljl{2) = fndis (1rCidE0Y,trLid01d,v10jI003,v10 30120

/% angle center of ellipse - point - ellipse border */
/% * %/

for (j=0; j<363 j¢+)
vi[j1[31 = fndir C(vilj1LS),1r{id02], wi1lj2L2));

/% search for the minimum and maximum distances *®/
Vi ] %/
daminlf0] dmax1[0] = 0,0;

dminil1l = dmaxi1[1) = v1{01(2];
jdminif1] = jdmax1[1] = 1;

for(j=0; j{36; j++)
¢

if (viljiC2] € dminil1D)
{
dminll0] = j » 10;
dminil1] = v1[Jj1L2};
Jjaminil1l = j + 13
}
if CWILJIL2] > dmaxi[ID)
{
dmax1{01] J ¥ 10;
dmax1[1] viljlr2d;
Jdmax1{1] = j + 1
3

b
dminil1] = dmini(i] / FPI;
dmaxi[1) = dmax1[1] / FPI;

/% search for the two separate maximum angles *®/
/% *®/

if (w1l13033 >= v1001[31)
{

/% shape of curve is up-down-up-down-up */

i=1

while (v1[j1[3] »>= vi[j-11L3])

4 /% searching for 1st maximum %/

smaxailol = j * 10.;
smaxall1) = v1[jI[3];
Jjemaxallll = j + 1;

Jrts
3
while (viLj131 < vilj-11{3D /% going to 1st minimum %/
FARE
while (vi[jI[3] »= vi[j-11(3D)
(¢ /% searching for 2nd maximum %/

smaxbi(0) = j # 10,;
smaxbil1] = v1(jl[3);
jsmaxbi(1) = j + 1;

s )

Jte;
M
3
else
{
/% shape of cyrve is down-up-down-up~down *®/
i= _ '
whi!e WI0§I03) < wilj-13[3D /% going to 1st minimum »/
4

while (vifjI{3] »>= vi1lj-11[3])
{ /% searching for 1st maximum %/
smaxall0) = j * 10,;
smaxalli] = v1[jI[3]);
Jsmaxall1l = j + g;
Jteg
)
while (viIljII3] < v10j-1103) && j ¢ 34)

Jtd; ) /% going to 2nd mini *
if (j-1 = 35 going to 'd minimum */
{

smaxbll0) = 0,;
smaxbil1] = v1{01[3);
Jsmaxpif1l = {;

else

(
while (vI1[jI03] >= v1[j-13[3) && j ¢ 34)
{ .

/% searching for 2nd maximum %/
smaxbl(0] = j % 10,; .

smaxbil1] viljli3l;
Jsmaxbi{1) = j + 1;
Jt4;

3
if (j-1 == 39 /% 2nd maximum might be last L7
{ ) /% but must be compared to first %/
if (o1003L3] > smaxbil11) /% valye {(j =0
¢ .
smaxbl{Q) = 0,;
smaxbi(1] = v1[01[3);
Jsmaxbil1] = 1;

)
)
3
3
ivarf2] = 0; /% initialization */
/% min distance (ellipse border points 1 deg apart) */

if f(i > 1) & (polelil == poleli-11) && (jdminll0) == jdminiL11))
ivar{2) = 1;

ivall0l = jdminil1]; ivalf1l = 38; ivall2) = 1; jvall3} = 0;

vall0l = 350.0; wvallil) = dmini[0)} - 10,0; ] = dmi H
i1 = o) ; i vall2] = dmini[01 + 10.0;
ivar[0] =13 ivarf1l = 03

idmin2[1] = disdir (confin, ((polelil == Q) 2 tr : optr), vi, dmini,

ival, val, ijvar, IrCileol, 1rfillt), v2disl, dmin2, rLill21);

®/

*/



/% min distance (ellipse border points 0.1 deg apart) */

i e

if (i > 1) & (poleli) = poleli-11) && (jdminl[0] == jominl[1])
& (jdmin2[0) == jdmin2{11))
ivarf2) = 1;
ivalf0] = jodmin2011; ivall1) = 103 ivalf2) = 11; ivail3] = 1;
vall0] = 359.0; wvalfll = v2disl[jdmin2[11=-2]10) / FPI;
vall2] = v2disi{jdmin2{111L0) / FPI; wall3] = 0.1;
ivar{0) = =13 ivarl1) = 0;
jdmin3 = disdir (confin, {(poleli) == 0) ? tr : optr), v2dis!, dmin2,
ival, val, ivar, 1rLilL0}, 1rCill1], v3disl, dmin3, 1rlill2));

;* max distance Cellipse border peints 1| deg apart) *®/
*
*/

if (Ci > 1) & (poleli) == poleli=-11) & {jdmax1[0) == jdmax1(1]1))

ivarl2] = 1;
ivall0) = jdmaxi[il); ivall{1l = 34; ivall2) = {; ivall3] = 0;
valldl 350.03 wvalll) = dmax1{0) - 10.0; wvall2] = dmax1[0] + 10.0;
vall3] 1.0 R
ivarf0) = 1; ivarl(l) = 0;
Jdmax2{1) = Qisdir (confin, ((poleli) == 0) ? tr : optr), vi1, dmaxi,

ival, val, ivar, 1rCil00), 1r[ilE1], v2dic2, dmax2, 1rLidJE21);

/% max c‘stance (ellipse border points 0.1 deg apart) ®/
7% PO %/

if CCGi > 1) & (poleli) == poleli-11) && (jdmax1[0) == jdmax1(1))
&& (jdmax2[0] == jdmax2[11))
ivarf2] = 1
ivall0] = jomax2{1l; ivall1) = 10; ivall2] = 11; ivall3] = 1;
vallQ) = 359.0; wvalli) = v2dis2(jdmax2[11-2][0] / FPI;
vall2] = v2dis2{jdmax2013100] / FPI; wvall3]1 = 0.1;
ivari0] = 1; ivarfl) = 0;
Jjomax3 = qisqir (confin, ((polelil == 0) ? tr : optr), v2dis2, dmax2,
ival, val, ivar, 1rLi}003, 1rLid{1], v3dis2, dmax3, 1rlil(2));

s 1st max angle (ellipse border points 1 deg apart) ®/
/% L4

if (¢i > 1) && (poleflil == poleli-11) && (jsmaxalf0] == jsmaxalf11))

ivar[2} = 13
ivallol = jsmaxalf1l; ivallll = 34; ivall2) = 1; ivalf3) = 0;
valld) = 350.0; wvalll) = smaxalf0) - 10.0; wvall2) = smaxalf{0) + 10.0;
vall3]l = 1.0;
ivarl0) = 15 ivar(1] = 1;
Jjsmaxa2f1} = qisdir (confin, ((poleli) = Q) ? tr : optr), w!, smaxal,

ival, val, ivar, 1rLil[0), 1rLilL1), v2dirl, smaxa2, ir[ill2));

/¥ tst max angle (ellipsé border points 0.1 deg apart) */
V] */

if (Ci > 1) & (polelil == poleli-1]) && (jsmaxall0] == jsmaxallll)
&& (jsmaxa2l0] == jsmaxa2f11))
ivarf2) = 13
ivall0} = jomaxa2(1); ivall1l = 10} ivall2) = 11; jvall3} = {;
vall0] = 359.0; vallll = v2dirlljsmaxa2l11-21{0) / FPI;

valf2] = vadiri[jsmaxa2(131100) / FPI; wvall31 = 0.1;

ivari0l = 1; ivarlll = 1 .

jsmaxa3 = disdir (confin, ({polelil == 0} % tr ot optr), v2dirl, smaxal,
jval, val, ivar, 1r[id001,1P0i101], w3dirl, smaxa3d, 1rli)I2]);

S* 2nd max angle (ellipse border points 1 deg apart) 174
i* ~ ~ ~ */

P (i Y 1) & (polelil) == poleli-1)) &% (jsmaxbl{0] == jsmaxbi{1]))

ivarl2] = 1;
ivall0l = jsmaxbil1l; ivalf1l = 34; ivall2] = 1; ivalfdl = 0;
vall0] = 350.0; valli) = smaxbil0] - 10.0; vall2] = smaxb1[0) + 10.0;
vall3] = 1.0;
jivar[0d = 13 ivarli]l = 1;
jsmaxb2[1) = disdir Cconfin, <((poleli)l == 0) ? tr : optr), v1, smaxbi,

ivai, val, ivar, lrl[idE01, 1rDild{11, v2dir2, smaxb2, 1rlill21);

/¥ 2nd max angle (ellipse border points 0.1 deg apartf L4
/% x/

if (Ci > 1) & (poleli) == poleli-11) & ¢(jsmaxbll0]l == Jjsmaxb1l1d)
&% (jemaxb2[0] == jsmaxb2{11))
ivart2] = 13
ival{01 = jemaxb2[11; ival{1l = 10; ivall2] = 11; ivall3]1 = 1;

vall0l = 359.0; valll) = v2dir20jsmaxb2{11-21{0] / FPIL;

vall2] = v2dir2[jsmaxb2{11100] / FPI; wall3] = 0.1;

ivarf03 = 1; ivarlil = 1;

jsmaxb3 = disdir (confin, ((polelil == 0) ? tr : optr), v2dir2, smaxb2,
ival, val, ivar, 1r[iJ[01, ¥rLil2[1), v3dir2, smaxb3, rLill21);

S translation of dist. in deg into speeds in the chosen unit */

V2 " e */

1rLilL7] = fnisos (dmin3[11%FP1,tr[21) / FPI % 10000./90. * rl;
1rLi1L9) = fnisos (dmax3[11#FP1,tr{2)) / FPI * 10000./90, ¥ rl;
1rfil012) = fnisos Cv3diriljsmaxa3-11031,tr{2)) / FPI = 10000./90, #* rl;
irli){14] = fnisos (u3dir2ljsmaxb3-11[31,tr(2)> / FPI # 10000./90. % rl;

/% corrections of max speed when close to 90 deg distance */
/% from pole of rotation (because of ellipse error) */
/% *

if (v3dis2ljdmax3-11[3] = P1/2)
1rli)L?] = maxspeed;

/% directions computations for min & max speeds */
/% ®/

1rLi1E8] = direc (v3disi{jdmin3-13[11, v3disi{jdmin3-1102],
1rLi100), 1rLid01Y, v3disi{jdmin3d-11031);

1rLi1010] = direc (v3dis2[jdmax3-1111, v3dis2[jdmax3-1){2],
Yelidrod, VelidC13, v3dis2ljdmax3-11031);

1r(ilL8) /= FP1;
1rLil010]1 /= FPL;

/n directions conpﬁtations for maximum angles */
Vs s ’ ®/




Irfi3011) = direc (v3dirll{jsmaxa3-11(11, vadirif{jemaxad-12{22, /% PRINTING PART

*,7
Fef+H0Y, 1rLill13, v3dirilismaxa3-1]033); /% s===m=s=cooo—c */
1rLil0131 = direc (v3dir2ljsmaxb3-1301], v3dir2{jsmaxb3-11021,
1rLilI0Y, Ir[i101), v3dir20jsmaxb3-11{31);
do { printf ("\n\nPRINTER READY (Y/N) : ¥c", BEEP);
1rlill11) /= FPI; while ( (ans = getchar()) == “\n’)
Irlil{13] /= FPI; continue;-
Y while ¢ Cans !'= “Y‘) && (ans '= “y’) );
/% correcting min and max directions if on the same side N 4
/% of mean */
/% */ /% Preparing the printer */
s - : *®/
if (signCIrlillé)-1rlill113) = signCirfillé2-1rLil[13]))
4 /% max values on same side of mean ¥/ fp = fopen{"PRN","w")}
if {fabs(fabsC1rli108]-1r(il[11]) - v3dirliljsmaxa3-11{41/FPI) < 0.01) fprintf (fp,"¥cn clL009 ¥c!\n", ESC, ESC, ESC);
¢ .
if Qrlillé) - 1rCilLI31 < O
1rfill13) —= 180, /% Printing the title and the subtitle ' */
else /% */
1PLiI013Y += 180.;
3 na = (44 - strien{&namela-11001) ) ~ 2;
else for (nb=0; nb<{na; nb++)
{ fprintf (fp," ");
if CIeCidE8) = ¥rlill11] < 02 fprintf (fp,"XcXPLATE COUPLE : %s\n", ESC, &namela-1][01);
1rlilE11] -= 180.; fprintf (fp,"XcY4c\"%cl013 \n\n\n\n", ESC, ESC, ESC);
else fprintf (fp,"Confidence interval is %s. \n*, &cilconfin-13[01);
Irfill11] += 180.; fprintf (fp,®%cq “cl013 \n\n", ESC, ESC);
3
3 . .
/% Printing the column headings */
/% putting the min direction in col 11 and the max in col 13 *®/ r’zs Y4
/% =/ :
fprintf (fp," LAT . LONG DPOLE D1ST DEACH SPEED DIR  SPDMN®);
if (Iplild113 > 1e0id0LI3D fprintf (fp,® WSPDMN SPDMX VSPDMX DIRMN SDIRMN DIRMX SDIRMX \n");
{ fprintf (fp,”  deg deg deg Kkm km %Ss deg %5Ss",
temp = 1r{i2[11]; . &spdlunit-11001, &spdlunit-11001);
Wwlilf11d = 1rlill131 fprintf (fp,* deg X3s deg deg ¥%5s deg #%Ss\n\n®,
1r(ill13] = temp; ' " &spdlunit-1100], &spdiunit-1100]1, &spdlunit-11{01);
temp = 1rfill14);
IrfilC14] = 1r{ill12]; ]
1rLilI12} = temp; /% Printing the data and results ) 74
) /% : ’ ®/
/% 1 : lat of the point ; 2t long of the point j; 3 : distance to the pole
/% putting the results aside to be compared with next loop »/ # 4 1 distance from the first point ; 5 : distance from the preceding pnt.
/% */ * 6 ¢ speed of motion ; 7 : direction of motion ;
% 8 1 min speed within conf. interval ; 9 : its associated direction
Jdminil0] = jdminil1l; *# 10 : max speed within conf. interval ; 11 : its associated direction
jamin2[0) = jdmin2[1}; %# 12 : min direction within conf. inter. ; 13 : its associated speed
Jjamax1{0] = jdmax1[1); * 14 : max direction within conf. inter. ; 15 : its associated speed %/
Jjdmax2[0] = jamax2[1);
Jemaxail0) = jsmaxallll; ’ for (i=0; i(nl; i+4)
Jemaxa2l0] = jsmaxa2(1]; 4 ’
Jemaxbll0] = jsmaxbl{i]; ) fprintf (§p,"%7.3f %8.3f X6.2f %5.0 ¥%5.0*, 1Li}{0], VCLil(1],
Jsmaxb2[0) = jsmaxb2[1]; TrLid{21/FPT, 1FCIE3D, Y1rLill4));

for (j=5; j<iS5; j++)



fprintf (fp," Y6.2¢7, 1rLillj1s;
fprintf (fp,*\n");
¥

/% Looking for the existence of a point within the error ellipse *®/
r4] */

for (i=0; idnl; i+4
if C1rlidl9) = 0.0)

{
S printing explanations if the maximum speed is zero */
/¥ */
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 erﬁgr ellipse.\n");
break; /% end the test on existence of a point inside ellipse #»/

3

fprintf (fp,"\n");

¥ Writing the data and the results into a file */
/¥ *®/

fp = fopen {(fnamou,"w");

fprintf (fp,"PLATE COUPLE : X%s\n", &namela-11101);
fprintf (fp,"Confidence interval is ¥%s.\n", &cilconfin-11001);

fprintf ¢(fp," LAT LONG DPOLE DIST DEACH SPEED DIR SPDMN®)

fprintf (fp,” VUSPDMN  SPDMX VSPOMX DIRMN  SDIRMN DIRMX  SDIRM(\n*);

fprintf (fp,° deg deg deg Km km %58 deg Z3s",
&spdlunit-11001, &spdlunit-11[01);

fprintf (fp," deg #5s deg deg %5s deg #Ss\n*,

&spdlunit-11001, &spdlunit-11{01, &spdiunit-13000);

for (=03 i{nl; i++)
{
fprintf (fp,"%7.3f XB8.3 Z&.3F X5.04 ¥%5.0¢", 1[il00], 1CilC1],
IrCilL21/FPY, 1pLi3E33, IrLill4));
for (j=5; j<15; j++)
fprintf (fp,* X7.4%, IP[idL[j1);
fprintf (£p,"\n");
)

fclose (fp);
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/*® %/
/¥ DEFINITION OF FUNCTIONS : SPHERICAL TRIGONOMETRY ®/
/® */

/*************!***i**********i******i!*******‘************!!i****!***********/

/

/

rgs
/% Arc-cosine of angles with test on the value of the cosine
S* -—- ————

double fnacos (double x1J
{
double returnvalue;

if ( {x <1,0) &% (x > -1.0) )
returnvalue = acos (x2}

else B
{
if (x >=1.0)
returnvalue = 0.0;
else

if (x <= -1.0)
returnvaiue = PI;

3
return (returnvalue);
)
/
/%
/% Arc-sine of argles with test on the value of the sine
/%

double fnasin (double x)
{
double returnvalue;

if ¢ (x £,1.0) & (x > -1.00 )
returnvalue = asin{x);
else
4
if (x = 1.00
‘returnvalue = PI/2;
else
if (x {= -1.0)
returnvalue = -P1/2;

b
return (returnvalue);

)
/
/%
/¥ Distance between two points on the Earth (in radians)
S X = lat of point t, Y = long of point 1,
I4] 2 = lat of point 2, W = long of point 2
/% with X, ¥, Z & W in radians
/%

double fndis (double x, double y, double 2, double w)

*./
*/

*®/
*/
*/
*/
*/
*/
*/



{ .
return (fnacos {sinfx)%siniz} ¢ cosix)¥cos(2)*costu-v)) )}

3
7/ */
s ] R *7
S 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) *®/
/% */
double fnisos (double x, double ¥)
{
return { fnasin (sin{fabs(x)) # sin{(fabs{(»))) );
3 .
7/ */
/% */
/% For any triangle, value (in radians) of the angle facing the L4
/¥ side with length X, the other side being of lengths Y and Z *®/
/*® (X, Y & 2 are given in radians) *®/
S* x/
double ¢ndir (doubie x, double y, double 2)
(
return ( fnacos ((cos(fabs(x))~cos({fabs(y))*cos(fabs(z))) /
{sin{fabs(y))*sin(fabs(2)))) );
3
/ */
/% */
/%  For any triangle, length (in radians) of the side facing angle 2, */
/% with other sides of lengths X and Y (X, Y & 2 in radians) »
Vs - - */
double fnside (double x, double y, double 2)
{
return (fnacos (cos(fabs(x))*cos(fabs(y)) +
sin{fabs(x))*¥sin{fabs(y))*cos{fabs(z))) );
}
/ 7
/% */
s Distance ellipse center-ellipse border as a function of the angle *®/
/% Y, axis 1 length X, axis 2 length Z (X, Y & 2 are in radians) */
/% */

double fnelip (double x, double y, double 2)
<
return (x # z- / sqrt (z#2%sin{y)*sin{y)+x*x#cos(y)*cos(y)) )}
3}
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/%
/¥
S *
/%

/%
Fgs
V4 ]
/%

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

RLAT & RLONG : lat & long of the rotation pole

PLAT & PLONG : lat & long of the data point

RDIS : distance between the data point and the rotation pole
RDIR : direction

L 74
%/
%/
%/
*/

*/
*/
®/
*/

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

{

double rdir, ak, akil, deltalong;

/¥ angle made by the 3 points : rotation pole - point - North pole */
/% ~ */
akl = fndir (Pl/2-fabs(rlat), rdis, PI/2-sign{rlat)*plat);
/% to have the direction of plate motion from 0 to Pl */
/% */
deitalong = rlong-plong;
if (fabs(deltalong) > PI)
deltalong = -(deltalong - sign{deltalong)*PI);
if (akl &= P1/2)
{
if {deltalong®*rlat >= 0)
rdir = akl + P1/2;
else
rdir = PI/2 - aki;
) -
else
<
if (deltatong®*rlat >= 0)
rdir = akt - P1/2;
else
rdir = PI - (akl - P1/2);
3
return (rdir);
3} /% direc */
/ *
/% */
/% Computation of the position (lat & long) of one point on the ®/
4] ellipse border given the angle from an origin axis on the ellipse */
Ve */



/% the origin axis is the first main axis of the ellipse from N * /% VALLO) : 350 (ivall3)=0) or 359 (ivall3)=1) Py
/¥ toward E *® /% VAL[1) : value of minimum angle of interval to search into L2
S the angle is given clockwise from the axis * e VALL2] : value of maximum angle of interval to search into 7
S# 81 : angle */ /* VALL3] : angle between individual pointe on ellipse horder (1 or 1) %/
/% POS : lat & Tong of the point on the ellipse border, and distance * /% IVARIO] : -1 = search for a minimum, 1 = search fer a maximum */
S from center to border * S IVAR[1] : 0 = search for distance, ! = search for an angle */
/* TR. : parameter table of nearest ellipse L4 SE IVARI2] : 0 = complete computations, 1 = partial computatians */
Vs CONFIN : confidence interval 't 1 for 70%, 2 for 951 */ /% CONFIN : confidence interval : 1 for 70X, 2 for 95% */
void posit (double si, int confin, double trl}, double posl]) int disdir (confin, tr, tabl, extri, ival, val, ivar, plat, plong, tab2, extr2, meandis)
{
double ang, delta; int confin, ivalll, ivarll;
double trf), tabi[1[é], extril}, valfl, plat, plong, tab2[1[4}, extr2(], meandis;
/¥ length of the radius of the ellipse for the given angle /
/% ’ */ {
int js, jjs
pos(2]1 = fnelip (confin*tr{3], si, confin*tr{4]); double sji, tabi[3];
/* latitude of the point on the ellipse border */ /% filling up some of the cells of the output table */
/% */ /% . */
if (trf01 < 0.0D if Civar{2] == @)
ang = trl[3] - PI1; {
else ’ tab2[{101[0] = extr1[0] * FPI;
ang = trl3]; tab2[10101] = tabifivalf0}-1){ivall331;
tab2{101[2] = tabllivall01-11{1+ivall3]];
posf0) = sign (tr(0)) * (PI/2 ~ fnside {posl2],Pl/2-fabs(tr(C)),fabs(sitang))); tab2(18](5) = tabi[ivalf0l-11(53;
/% longitude of the point on the ellipse border */ if (extr1l0) == 0.0
/% ®/
tab2(0110] = vall0) * FPI;
delta = fndir (pos{2],Pl/2-fabs¢tr{0])),P1/2-fabs(pos(01)); ) tab2[01301) = tabilivallll-11Civalf31];
if ¢ fmod (tr[31+si,2#P1) <= Pl ) tab2(0102) = tabilival{1)-11[1+ivall3])];
posl1} = trl1} + delta; tab2{01(S) = tabilivall11-11(5]1;
else }
pos[1) = trl1] - delta; else
{
} /% posit ¥/ . tab2[0}(0) = valli) * FPI;
tab2[01{13 = tabllivalf01-23[ivall313;
tab2[0][2} = tabllivall01-21C1+ivall(31];
/ » = * tab2{01{5] = tabilivall01-21[5];
/% * 3
/* Computation of min or max distance or max angle for points %/
/% on a given portion of ellipse border to data points */ if Cextril[0) == valfol)
/% */ {
. tab2[201{01 = 0.0;
/% JJ : variable returned */ tab2{20111] = tabilivall2}-11livall31l;
S TR : parameter table of nearest ellipse ®/ tab2{201(2) = tabllival(21-12[1+ivall3)];
/% PLAT & PLONG : point l1atitude and longitude */ ) tab2[201LS) = tabi{ivall21-1](5];
4 TAB! & EXTRI : results of preceding pass */ )
/¥ TABZ & EXTR2 : results of present pass */ else
/% MEANDIS : distance point-center of ellipse */ 4
/% IMALIO) : line number of angle with best value from preceding pass #/ tab20201(0] = vall2] = FPI;
/¥ IVALL1] : Vine number of maximum angle of interval to copy if */ tab2020101] = tabilivalf03)livall31];
/% ivall0] gives a value of 0 degree L tab2(201[2] = tabilivall0)I[1+ivall3]];
S* IVALL2) : line number of minimum angle of interval to copy if ®/ tab2(2011{5]1 = tabilivalf011(5);
/% ivall0) gives a value of VALLOD] */ b

/% IVALL3] : pass number (0 for 1 deg interval, 1 for 0,1 deg interval »/ : . 3



/% position of the other points on the ellipse border
/% e

sjl = tab2[03[01;

for (js=1; js{10; js++)

{ .
tab2{js1C0] = fmod (sji+js#vall(31%FPI, 2xP1);
posit (tab2[jsll[0),confin,tr,tabl);

tab2ljsi[1] = tabli{0l;
tab2ljs112] = tabli1l;
tab2ljs1L5] = tabi[2);

b

if ((sjt/FPI) == vallOD)
sjl = -vall3) * 10 * FPI;

for (js=11; js{20; js++)

{
tab2Ljsl0] = fmod (sji+js*val [3I*FPI,2%PI);
posit (tab2[jslf0]),confin,tr,tabl);
tab2ljs1f1] = tabl1(0];
tab2(js)f2) = tabi{il;
tab2[js]IS) = tabl1{2];

3

/% cocmputing distance between points on ellipse and data points
/%

for (js=0; js{21; js++)
tab2ljs1l3] = ¥ndis (plat,plong,tab2(jsil11,tab2{jsl[2]);

/¥ angle in deg center of ellipse-point-border
/%
/* test on distance vs. direction computation

if Civarl1) = 0O
{
for (je=0; js{21; jst+)
tab2(jsll4]1 = fndir (tab2[jsl(5),meandis,tab2(jsl(3]);
)

/* search for min Cor max) distance (or direction)
Vs

extr2(0] = tab2(01(0];
extr2f1) = tab210)[3+ivarl1l];
id = 03
for (je=1; js(21; js++)
{
if ((tab2[jsll3+ivarf1)I%ivar(0)) > extr2(1l*ivariol)
{
extr2(0] = tab2fjsl(0];
extr2(1) = tab2(Jjs)I3+ivari]ll;
Ji = js;
3

=
*/

L 74
L74

*/
%/

174

®/
%/

3
extr2{0) = extr2{0) 7 FPI;
extr2l1) = extr2[1) / FPI;

ivar{2] = 0;
return (jj + 123
H
/ #*
/% ®/
/% CLEARSCREEN (VOID) : ANSI sequence ESC [2J */
/% ®/
void clearscreen (void)
{
printf (*%cf2J" ,ESC);
H
/ */
/% */
/% LOCATE (ROW,COLUMN) ; ANSI sequence ESC [ row */
/¥ %/

void locate (int row, int cotumn)

{

printf (*XclXd;*dH" ,ESC,row,column:;



O

* .

PROGRAM PLATES COMPUTING THE MAIN RESULT

Thig program computes the mean speed and airection of plate motion, the
lower and upper values (confidence interuvals ¢ 7013r 95 of speed (with the
corresponding direction) and direction {(with the corresponding spesd), using
Mode! RM2 (Minster & Jordan, 1978). A ¢

The data must be located in 2 separate file having at the beginning, on the ERROR ELLIPSE COMPUTATIONS : Point No. 1
~first line the number of points in X3d format (up to 300 points are allowed).
Then there are the latitude and longitude of each point in decima) degrees
(format : %$,3% ¥7.3f) : 3 points per line.

*

Do you want to use an old data file (12 ERROR ELLIPSE COMPUTATIONS : Point No. 2
. ar teo create a new one (2> : 1

Name of your old data file : FMATPNT.DAT i

READING THE DaTR *
ERROR ELLIPSE COMPUTATIONS : Point No. 29

LIST OF THE PLATE COUPLES : * -
ERROR ELLIPSE COMPUTATIONS : Point No. 30

1 : North America - Pacific 2 s+ Cocos - Pacific

3 : Nazca - Pacific 4 : Eurasis - Pazis .
S : India - Pacific 4 1 @mrarotices - Sroific ,PRINTER READY (Y/N> : ¥
7 : Cocos - North America & : Aafrica - North éamerica

9 : Eurasia -~ North America 10 ¢ North America.— Caribbean

11 : Cocos - Caribbean 12 ¢ Nazca - Caribbean

12 ¢ Cocos - Nazca 14 : Nerth Aamerica — South america

1S : Caribbean - South America 1é : Nazca - South America

17 :+ Africa - South America 12 : Antarctica - South America
19 : India -~ Africa 20 : Arazbia - Africa
21 : Africa - Eurasia 22 : India - Eurasia
23 : arabia - Eurasia 24 : India - @Arabia
2% : Nazca - Antarctica 246 : Africa - Antarctica
27 : India - Antarctica

Give the number of the plate couple »ou have chosen : 7
What confidence interval do you want : 70% (1) or 954 (2 3 1.
Do you want tho'results in em/yr (1) or Km/my <2) : 1

Name of the file to put data + results : FMATPNT1.DAT



LAT
deg

Confidence

PLATE COUPLE : Cocos — MNorth America

interval

is 70,

LONG  DPOLE DIST DEACH SPEED DIR

deg

18.478 -104.943
18.373 -104.555
17.747 -103.733
17.372 -102.778
16.965 -101.892
16,643 -101.195
16,340 ~100.167

16.038
15.773
15.495
15.293
15.218
15.007
14.702
14.148
13.817
13.483
12.812
12,505
12.167
11.777
11.535
10.833
9.815
9.150
8.455
8.355
8.178
7.833
7.317

-99.358
-98.655
-97.793
-97.230
-%3.813
-95.333
~94.843
-93.995
-£3.317
~92.467
-91.240
=99.542
-8%.583
-88.447
-88.167
-87.218
-86.333
-85.500
-84.425
-83.848
-83.377
-62.992
-82.833

deg

18.54
19.83
20.02
20.97
21.88
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10.73
10.86
18.97
11.08
11.17

deg

39.923
40.02
40.16
39.78
39.39
39.16
38.56
38.23
37.97
37.60
37.90
36.28
36.21
35,27
35.38
38.36
36.34
36,21
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10.32
10.44
10,57
10.468
19.78

41.28
41.33
41.40
40.82
40.43
40.14
39.45
39.06
38.74
38.32
38.08
34.85
36.76
36.81
36.90
36.85
34.81
36,64
34,54
36.29
36.15
36.10
36.33
36.89
37.08
35.94
.01
36.80
36.91
37,3
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deg

38.75
38.86
39.06
38.49
38.45
38.27
37,76
37.48
37.26
36.94
36.77
35.75

DIRMN SDIRMN

deg cw/yr
36,57 5.41
36.74 5.54
37.04 §.81
36.73  6.06
88,55 46.30
36.41  6.49
35.94 4.74
35.76  4.94
35.51  7.12
%.22 7,33
35.08 7.47
34.07 7,75
34.04 7.87
34.14 8,02
34.32 8.2
34,34 B.44
34,36 8.62
34.32  8.99
34,28 9.18
34.12  9.39
34.04 9.41
34.03 9.73
34.31 10,00
34.91 10.31
35.14 10.54
35.06 10.79
35.06 10.92
34.98 11.03
35.10 11.15
35.49 11.24

DIRMX SDIRMX

deg om/yr
43,33 §.05
43.52 5.49
43.49 S.4¢
42.84 35.73
42.38  5.98
42,05 6.17
41,30  4.44
40.87  4.43
40,53 4.84
40.06 7.06
39.80 7.21
38.56 7.52
38.44  7.65
38.46 7.80
38.50 8.05
38.43 8.23
38.3¢ 8.4!
38.13  8.7%
38.01 8.97
37.74 5.2
37.57  9.44
37,5t  9.57
37.70  9.84
38.21 10.14
38.36 10.38
38.20 10.é4
38.16 10.77
38.05 10.88
38.14 11.00
38,51 11.09

EICHIER DE OONNEES : FMATONT] PRN

PLATE COUPLE : Cocoe - North America.
Confidence interval is 70%.
LONG  DPOLE D1ST DEACH

LAT
deg
18.678
18.373
17.762
17.372
16.963
16.445
16.340
15.038
15.773
15.495
15,293
15.218
15.007
14,702
14.148
13.817
13.483
12.812
12.505
12,167
11.777
11.5%%
10.833
9.815
9.150
8.655
8.355
8.178
7.833
7.317

deg deg
-104.943 18.33%
~104.555 19.031
-103.733 20.019
-102.778 20.%71
-101.892 21.883
-101.195 22.402
-100,167 23,561

'-99.358 24.358

-98.455 25,053
-97.793 25.880
-97.230' 26.433
-95.813 27,572
-95.333 28.071
-94.,843 28,633
-93.995 29,611
-93.317 30,349
-92.667 31.056
-91.240 32,573
-90.542 33.304
-89.583 34,260
-88.5647 35,231
-88.167 35.742
-87.218 36.920
-84.333 38,224
-85.500 39.280
-84.425 40,427
~83.848 41,049
-83.377 41.544
-82.992 42,056
-82.833 42,491

Km
8
55
165
273
374
458
57t
663
743
839
904
1045
1102
1144
1271
1354
1433
1605
1468
1798
1908
1968
2094
2232
2348
2478
2547
2604
2660
2703

Km
0
55
1o
110
104
82
15
93
81
97
é4
152
57
3
109
83
79
171
83
i
1
58
131
149
117
130
70
57
57

&

SPEED  DIR SPDMN  USPDMN
eyt deg cmyr deg
5.2598 39.9337 4.7725 41.2825
5.3944 40,0197 4.9084 41,3264
5.6633 40.1428 5.1798 41.3997
5.9204 39.4980 5.4384 40.8200
4.1458 39.3840 5.4852 40.4319
4.3579 39.1605 5.8788 40.1405
4.6126 38.5584 4.1351 39.4506
4.8228 38,2307 6.3471 39,0606
7.0053 37.9698 4.53t2 38,7448
7.2207 37.5956 6.7488 38,3176
7.3442 37.3986 4.8937 38.0840
7.4572 35.2806 7.1893 34,8534
7.7845 36,2091 7.3184 36,7431
7.9274 34.2717 7.4425 38.8099
8.1741 26,3820 7.7143 34.9019
B.3584 34.35%6 7.9019 34.8528
8.5341 34.3356 8.0803 34.8111
8.9044 36.2070 B.4592 36.4497
9.0835 34.1222 8.4396 34.5358
'9.3131 35.9177 £.B734 34.2914
9.5434 35,765 5.1083 34,1477
9.4636 35.7532 9.2310 36.097%9
9.9374 35.9912 9.5113 34,3294
10,2359 3¢.5472 9.8173 34,8909
16,4738 34.7382 10.0412 37.0772
10.7281 34.6202 10,3218 36.9348
10.8440 35.6007 10.4613 3¢4.9115
10.9716 36.5037 10.5715 34.8002
11.0817 36.4133 10.5849 36.9103
11.1747 36.9849 10.7809 37.2975

SPOMY  YSPOMY  DIRMN
em/yr  deg  deg
5.7442 38.7474 34.5726
5.8774 38.8643 36.7413
6.1434 39.0586 37.038%
6,3990 38.6856 36,7279
6.6M19 38.4503 34.5457
6.8323 38,2700 34.4147
7.084% 37.7555 35.9371
7.2929 37.4790 35.7007
7.4733 37,2567 35.5139
7.4863 34.9408 35.2235
7.8279 34,7676 35.0784
8.1180 35.7536 34.8731
B.2434 35,4977 34.0401
8.3838 35.7734 34.1422
B8.6261 35.9048 34.3174
8.8074 35.8989 34.3426
8.9797 35.8958 34,3420
9.2449 35,8029 34,3208
9,586 35.7356 34.2753
9,7436 35.5540 34.1153
9.9689 35.4559 34.0385
10,0865 35.4273 24.0258
10.3538 35.4754 34.3103
10,6444 36,2202 34,9103
10,8760 34.414% 35,1375
11.1237 36.3168 20.0402
11,2559 34.3071 35.0411
11.3806 36.2185 34,9809
11.4475 36,3273 35.1049
11.5574 34,4888 35,4850

SOIRMN  DISMX
c/yr  deg
5.4057 43.5294
3.5399 43.5200
5.8087 43.4855
6.0606 42,8422
6.3013 42,3803
6.4905 42.0467
6.7374 41.3016
6.9430 40,8704
7.1213 40.5240
7.3311 40.0572
7.4713 39.8021
7.74%9¢ 38.5552
7.8748 38.4414
8.0169 38.4415
8.2424 28.5024
8.4448 38.4285
8.6185 38.3577
8.9857 38.1348
9.1660 38.0077
9.3851 37.7434
9.6115 37.5704
9.7301 37.5104
10.0043 37,7000

EO10M(

w/yr
5.0529
S.1891
J.4811
5.7261
5.9775
6.1743
6.4381
6.4541
6.8420
7.0439
7.2118
7.5209
7.6512
7.7955
8.0455
8.2332
8.4118
8.7915
8.9724
9.2081
9.4433
9.5658
9.8413

10.3045 38.2112 10,1381

10.5442 38,3647
10.7949 38.2034
10,9294 28.1624
11.0348 38.047¢
11.1454 38,1423
11,2419 38.5060

10.3771
10.63465
10.7745
10.8849
10.9951
11,0852



CONUERSIONS D’ECHELLES FRACTIONNAIRES

EN POUCES—PAR -DEGRE DE LONGITUDE

ET INVERSEMENT

Listing du programme “SCALE“

Copie d’écran d“un premier exemple d“exécution du programme “SCALE
Sortie sur traceur du résultat de cette premidre exécution

Copie d“écran d“un second exemple d“exécution du programme *SCALE’

Sortie sur traceur du résultat de cette seconde exécution



A 10 REM 610 IF BS$=CS THEN 490
20 REM 620 60 TO 1880 .
30 REM PROGRAM SCALE’ 630 IF A=Al THEN 850
40 REM 640 PRINT “INCREMENT (DDeMM) s )
S0 REM JACQUELINE ROUMP, AUG. 1984 X 650 INPUT A2
60 REM 660 IF A2>0 THEN 680
70 PAGE 670 A2=-A2
80 INIT 680 AS=A2-INT(A2)
90 SET DEGREES 690 IF AS<D.6 THEN 720
100 REM PRESENTATION OF THE PROGRAM 700 GOSUB 1700
110 REM 710 GOSUB 790
120 CHARSIZE 4 720 B=(A-~INT(A))%100/60+INT(A)
130 PRINT ~ SCALE” 730 B1=(A1-INT(AL1))%100/60+INT(AL)
140 PRINT 740 B2=(A2-INT(A2))%100/60+INT(A2)
150 PRINT 750 CO=ABS(B1-B)-82
160 CHARSIZE 3 760 IF CO=>0 THEN 810
170 PRINT “PROGRAM TO COMPUTE SCALE IN MERCATOR PROJECTION FROM~ 770 PRINT “INCREMENT > LATITUDE DIFFERENCE”
180 PRINT ~INCHES PER DECREE TO 1/X AND FROM 1/X TO INCH/DEG” 780 GOSUB 1620
180 PRINT 790 IF B$=C$ THEN 640
200 PRINT “ELLIPSOID + WGS 72~ : 800 GO TO 1880
210 PRINT “ALL NUMBERS MUST BE >0~ 810 PRINT
220 PRINT 820 REM
230 REM - 830 REM SCALE
240 REM 840 REM --———-
250 REM  QUESTIONS AND VERIFICATIONS 850 PRINT “SCALE &+ =»
260 REM 860 INPUT A3
270 PRINT “TITLE «+ *» 870 PRINT “TYPE OF SCALE ? (IN/DEG OR 1/) o+ ~»
280 INPUT TS 880 INPUT ES
230 PRINT 890 IF A-A1=>0 THEN 910
300 REM 900 A2=-A2 )
310 REM  LATITUDES 910 PRINT “AT LATITUDE (DDeMM) 7 *»
320 REM  wememmeee 920 INPUT L1 )
330 PRINT “BEGIN LATITUBE (DD.MM) « 7 930 L1=INT(L1)+(L1~INT(L1))%100/60
240 INPUT A 940 REM -
350 C9=A 950 REM
360 C8="Y~ 980 REM COMPUTATION PART
370 IF A=>Q THEN 400 970 REM =====s===s======
390 COSUB 1660 980 REM EQUATORIAL RADIUS = 63780135 KM
390 GOSUB 470 990 REM LENGTH OF A DEGREE AT THE EQUATOR
400 AO=A-INT{A) 1000 F3=0.99333056822
410 IF AD<0.6 THEN 440 1010 F=63784135x2xP1/360
420 GOsuB 1700 ~-1020 REM ONE INCH =2,54 CM, SO 1 INCH/DEGREE = 1/ o
430 GOSUB 470 1030 F2=Fx100000/2.54
440 IF A<=90 THEN 490 1040 IF L1=0 THEN 1070
450 PRINT “LATITUDE >= S0 DEGREES” 10S0 S1=A3/COS(ATN(F3sTAN(L1)))
460 GOSUB 1820 1060 GO TO 1080 )
470 IF BS=CS THEN 280 1070 S1=A3
480 60 TO 1880 : 1080 IF ABS(A-A1)>0 THEN 1190
490 PRINT “END LATITUDE (DDaMM) o« *» 1090 REM
S00 INPUT Al 1100 REM ONE SCALE VALUE
510 IF A1=>0 THEN S40 - 1110 REM [ —
S20 GOSUB 1660 i 1120 B=(A=INT(A))}n100/60+INT(A)
530 GOsUB 610 1130 X=F2xCOS(ATN(F3xTAN(B)))/S1
540 A9=A1-INT(A1) 1140 PRINT “LAT (DD.MM) = “sA,"SCALE = X
S50 IF A9<0.6 THEN 580 1150 €0 TO €860
560 GOSUB 1700 i 1160 REM :
S70 GOSUB 610 . 1170 REM MORE THAN ONE SCALE VALUE
580 IF A1<=30 THEN 630 1180 REM -
580 PRINT “LATITUDE > 90 DEGREES” 1190 J=ABS{ INT((B-B1+140E-5)/B2))+1

600 GOSUB 1620 ' ' 1200 DIM T(J.8)



1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
13680
1370
1380
1390
1400
1410
1420
1430
1448
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540
1550
1560
1570
1580
1580
1600
1610
1620
1620
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800

L=1

REM ———ememee

FOR BS=B TO B1 STEP B2
T(L.7)=89
X=F2uCOS(ATN(F3xTAN(BS))}/S1
T(L.8)=X
T(L,1)=INT(BS+1,0E-S)
B8=(B9+1«0E-S-T(L,1))=60

T(L,3)=INT(B8+1.0E-5)
V8=(B8+1.0E-5-T(L.3))=100
[F VB-INT(V8)>0.S THEN 1340
T(L,4)=INT(VB)

GO TO 1350

T(L,4)=INT(VB)+1
v8=(B9-T(L.,1))%1000

IF VB-INT(V8)>0.5 THEN 1380
T(L.2)=INT(V8)

60 TO 1400

T(L,2)=INT(VE)+1
T(L,S)=INT(X)

V72X~ INT(X)

IF E$="IN/DEG” THEN 1490

IF V7<0.9985 THEN 1450
T(L,S5)=T(L,S)+1

V8=V7%1000

GO TO 1500

IF V7<0.95 THEN 1420
T(L,S)=T(L.,5)+1

v8=V7x10

IF VB8-INT{VB)>0e5 THEN 1530
T(L.6)=INT(V8)

GO TO 1S40

T(L,6)=INT(VB)+1

L=bL+1

NEXT B9

REM --=——- ——

G0 TO 1770

REM
REM
REM SUBROUTINES FOR ERRORS
REM
PRINT “TRY AGAIN {Y/N)*
INPUT BS

RETURN

PRINT “NUMBER < 0%
GOSuUB 1820

RETURN

REM
PRINT ~.MM>=460"
GOSUB 1620
RETURN

REM
REM
REM QUESTIONS FOR THE GRAPH
REM
PRINT “BEGIN LAT (DDsMM) = ~sC9s” END LAT (DDeMM) = “sAl
M=T(1,7) MIN B9

N=(T(1.7) MAX 89)-82

PRINT ”TICKS AND LABELS EVERY ? TICKS ON LAT AXIS”

1810
1820
1830
1840
1850
1860
1870
1880
1890
1800
1810
1820
1930
1940
1950

" 1960

1970
1980
1930
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
2290
2300
2310
2320
2330
2340
2350
2360
2370
2280
2390
2400

INPUT R9.,V9

R=(RI-INT(RI) )=100/60+INT(RS)

V=(V9~INT(V9))=100/60+INT(VS)

PRAINT “NUMBER OF DECIMAL CHARACTERS TO PRINT THE LATITUDES o *»
INPUT V1

PRINT .

PRINT “SCALE FROM 7»T(1.8)»* T0 “»X

PRINT ~“SMALLER SCALE. LARGER SCALE~”

INPUT O.P

IF. 0<P THEN 1950

PRINT “LARGER SCALE<SMALLER SCALE”

GOSUB 1620

IF B$=C€ THEN 1870

G0 TO 6860

PRINT “TICKS AND LABELS EVERY ? TICKS ON SCALE AXIS”

INPUT S.D

PRINT “NUMBER OF DECIMAL CHARACTERS TO PRINT THE SCALE ¢ ~»
INPUT V2 *

MO=N-M

PO=P-0

REM

REM

REM PRINTING PART

REM Z=s=Es=======

PRINT

PRINT “PLACE THE PEN AT THE LEFT END OF THE PLOTTER”
GOSUB 6310

Z4=0.35

Z5=0.4

29=270

22=0

60SUB 6950

REM
REM PRINTING THE TITLE TWICE

REM

20=2647

28=T$

Z3=LEN(ZS)

21=-11+23/2x74

60SUB’ 6920

€0sup 63940

Z1=-11:01+23/2xZ4

GOSUB 6920

GOSUB 6340

REM

REM NEW CHARACTERS AND PRINTING OF THE ORIGINAL SCALE
REM
2420425
25=0.2
GOSUB 6950
Y$=STR(A3)

IF ES="1/ THEN 2360
X$="SCALE +"8YS
X$=X$8~ IN/DEG”

GO TO 2390
Z3=LEN(Z8)
Y$=SEG(YS,2,23-1)
X$="SCALE « 1/°8Y$
X$=X$8" AT”
Y$=STR(L1)




2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2550
2600
2610
2620
2620
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2916
2320
2930
2940
2950
2960
2970
2980
2990
2000

XS=XSLYS

X$=X$2" DEG.*

20=23.7

21=-3

78=X$

Z3=LEN(Z$)

G0sSuUB 6920

GOSUB 63940

Y9=-5

REM

REM SETTING CHARACTER TYPE FOR THE TABLE PRINTING
REM
24=0.2
25=0.2
GOSUB €950

20=0

Z1=0

GOSuUB 6920

REM

REM FIRST PAGE OF ONE LINE OF 3 PAGES
REM
L=1
REM FIRST PAGE OF ONE LINE OF 3 PAGES

I=1

REM

REM BEGINNING OF THE LOOP TO DRAW ONE LINE OF 3 PAGES
REM
REM
REM SETTING NEW ORIGIN

REM e

GOSUB 6920

REM

REM DRAWING THE FRAME

REM ————————————

20=29.7

72=1

GOSUB 6920

21=-21

GOsSuUB 6920

20=0

GOSUB 6920

Z1=0

GOsSuB 6920

REM

REM PRINTING THE TITLE OF THE THREE COLUMNS
REM

22=0
20=2647+Y9
Z1=-3
2$="LATITUDE LATITUDE SCALE”
23=LEN(ZS)

GOsUB 6920

GOSUB €940

IF E$="1/" THEN 2970

29="DC MM.MM 0D.0DD /X"
60 TO 2980

28="D0 MM.MM DD.D0D IN/DEG”
Z3=LEN(Z$)

20=20-0.5

GOsuB 6920

3010
3020
3030
2040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
2150
3160
3170
3180
3190
3200
3210
3220
2230
3240
3250
3260
3270
3280
2290
3300
3310
3320
2330
3340
3350
3380
3370
2280
3330
3400
3410
3420
3430
3440
3450
3460
3470
3480
3430
3500
510
3520
3520
3540
3550
3560
3570
3580
3590
2600

GOSUB 6840
20=20-0.6
REM
REM
REM

PRINTING THE LATITUDE IN DEGREES & MINUTES

Z8=STR(T(L.,1})

Z3=LEN(ZS)

Z1=-3-(2-23 %24

GOSUB 6920
GOSUB 6340

28=STR(T(L.3))

Z3=LEN(Z$)

Z1=-3-(5-23)n24

GOSUB 6920
GOSUB 6940
25="o"
Z3=1
Z1=-3-5xZ4
GOSUB 6920
GOSUB 6940

28=STR(T(L.4})

Z3=LEN(ZS$)

IF 23=3 THEN 3300
IF Z3=2 THEN 3270

78="00"
GO TO 3310

Z$=SEG(Z8.2,1)

28="0"8Z%
GO TO 3310

Z$=SEG(ZS,2,

23=2
Z1=-3-6xZ4
GOSUB 6920
C0SUB 6940
REM
REM.
REM

2)

PRINTING THE DECIMAL LATITUDE VALUE

Z$=STR(T(L,1))

Z3=LEN(Z$)

Z1=-3-(15-231x24

GOSUB 6920
GOSUB 6340
28="o"

23=1
Z1=-3-15xZ4
GOSUB 6920
GOSUB 6940

Z8=STR(T(L.,2M

Z3=LEN(ZS8)

IF Z3=4 THEN 3610
IF Z3=3 THEN 3580
IF Z3=2 THEN 3550

2%$="000"
€0 TO 2620

Z$=SEG(ZS,2,

2$="00"82%
GO0 TO 3620

28=SEG(28.2,

2$="0722%

60 TO 3620

1)

2)



3610 2$=SEG(Z$.2,3) 4210 REM

3620 Z3=3 4220 REM TEST « LINE OF 3 PAGES FULL- -
" 3630 2i=-3-16mZ4 4230 REM

3640 GOSUB €920 4240 IF >3 THEN 4310
3650 GOSUB 6940 4250 Z0=0

3660 REM 4260 Z1=-26

3670 REM PRINTING THE SCALE VALUE 4270 6OSUB 6320

3680 REM 4280 21=0

3690 Z$=STR(T(L.S)) 4290 Y8=0

3700 Z3=LEN(ZS) 4300 GO TO 2710

3710 IF E$="IN/DEG~ THEN 3740 4310 Z0=32

3720 Z1=-3-(30-73)»Z4 4320 Z1=-52

3730 GO TO 3750 4330 GOSUB 63920

3740 Z1=-3-(34-23)x24 4340 20=0

3750 GOSUB 6920 4350 21=0

3760 GOSUB €840 4380 GO TO 2640

3770 Z8="o" 4370 REM

3780 7321 4380 AEM

3790 IF E$="IN/DEG~ THEN 3820 4390 REM DRAWING PART
3800 Z1=-3-30x24 4400 REM =z=cessz=sss
3810-G0 TQ 3830 4410 REM  TEST « LINE OF I PAGES FULL
36820 Z1=-3-34x24 4420 REM

3830 GOsus 6320 4430 I=l+1

3840 GQSUB 6940 4440 IF [>3 THEN 4570
3850 Z$=STR(T(L.6)) 4450 REM

23860 Z3=LEN(ZS) 4460 REM NEW PAGE
3870 IF E$="IN/DEG~ THEN 4030 4470 REM e
2880 IF Z3=4 THEN 3990 4480 Z0=0

3890 IF Z3=3 THEN 3960 4490 Z1=-28

3900 IF Z3=2 THEN 3930 4500 GOSUB €920

3910 28="000" 4510 Z1=0

2920 GO TO 4000 4520 GOSuB 6330

3930 Z$=SEG{Z%,2.1) "~ 4530 GO TO 4880

3940 Z3$="00"81% 4540 REM

3950 GO TO 4000 . 4550 REM NEV LINE
3960 Z$=SEG(Z$.2,2) 4560 REM
3970 78="0"8Z% 4570 20=32

3980 GO TO 4000 4560 Z1=-52

3990 Z$=SEG(Z$.2.3) 4590 GOSUB 6920

4000 Z3=3 . 4600 REM

4010 Z1=-3-31xZ4 4610 REM NEW ORIGIN
4020 GO TO 4080 . 4620 REM ——eoeo
4030 IF Z3=2 THEN 4060 4630 20=0

4040 Z$="0" 4640 21=0

4050 GO TO 4070 . 4650° GOSUB 6930

4060 Z$=SEG(Z8.2,1) 4660 REM .
4070 23=1 4670 REM DRAWING THE FRAME
4080 Z1=-3-35x24 4680 REM oo
4090 GOSUB 6920 46390 Z0=29.7

4100 GOSUB 6940 ) 4700 Z2=1

4110 L=L+l 4710 GOSUB €920

4120 REM  TEST « END OF THE TABLE 4720 21=-21

4130 REM 4730 GOSUB €920

4140 IF L>J THEN 4380 4740 Z0=0

4150 Z0=20-0.4 4750 GOSUB 6820

4160 REM TEST « PAGE FULL 4780 Z1=0

4179 REM 7 4770 GOSuB €920

4180 [F 20<3 THEN 4200 4780 Z2=0

4190 GO TO 3060 4780 REM

4200 Isl+1 : 4800 REM  THE TITLE



4810 REM ——————— 5410 GO=PQ/S/L

4820 REM  SETTING CHARACTER TYPE FOR THE TITLE 5420 J1=INT(PO/S)

4830 REM 5430 Z(15)=0/S

4840 Z4=0035 $440 REM DRAWING THE AXIS AND TICK MARKS. AND PRINTING THE LABELS
4850 25=0.4 5450 REM

4860 GOSUB 6950 5460 FOR K=1 TO Jl+1

4870 REM PRINTING THE TITLE 5470 Z20=4+(K-1)/G0

4880 REM 5480 Z2=1

4890 20=26.7 5490 GOSUB 6920

4900 728=T$ 5500 Z1=-4+0a2

4910 Z3=LEN(ZS$) 5510 GOSUB 6920

4920 Z1=-11+23/2x14 . 5520 IF K-1-INT((K=-1)/2(15))xZ(15)<>0 THEN 5710
4930 GOSUB 6920 5530 Z8=0+(K-1)%S i
4940 GOSUB 6940 5540 Z8=INT(Z8)+INT((Z8-INT(Z8))=10127)/10tZ7
4950 Z1=-11.01+23/2n24 5550 Y8=Z8-INT(28)

4960 GOSUB 6920 S560 V$=STR(Y8)

4970 GOSUB 6940 5570 X7=LEN(VS$)

4980 REM  CHARACTERS AND PRINTING OF THE ORIGINAL SCALE 5580 IF X7=27+3 THEN 5660

4990 REM 5590 W$="*

S000 24=0.25 5600 FOR J2=1 YO 27+3-X7

5010 Z5=002 S610 WS=WEL~0~

5020 GOSUB 6950 5620 NEXT J2

5030 Y$=STR(A3) 5630 2$=STR(Z3)

S040 IF €$="1/7 THEN 5080 5640 Z$=752WS

S050 X$="SCALE +~2Y$ 5650 60 TO S670

S060 X$=X$8* IN/DEG~ 5660 Z$=STR(Z8)

S$670 GO TO 5110 5670 Z1=Z1+0,2+(LEN(Z8)-0.5)%Z4
S0B0 Z3=LEN(YS) 5680 Z2=0

5090 Y$=SEG(Y$.2,23-1) 5690 GOSUB 6920

5100 X$="SCALE « 1/72Y$ 5700 €0SUB 63960

5110 X$=X$R” AT~ : 5710 Z21=-4

5120 Y$=STR(L1)} S720 GOSUB €920

5130 X3=XS_YS 5730 NEXT K

S140 X$=X$8“ DEG.~ 5740 AREM DRAWING THE END OF THE AXIS
5150 .Z0=23.7 $750 REM

5160 Z1=-3 5760 22=1

5170 Z$=X$’ 5770 20=4+L

5180 Z3=LEN(Z$) $780 GOSUB €920

S$190 GOSUB. 6920 . 5790 REM  PRINTING THE TITLE
5200 GOSUB 6940 5800 REM -

5210 REM GOING TO THE ORIGIN OF THE VERTICAL AXIS 5810 Z2=0

5220 REM . 5820 Z$="SCALE”

5230 Z0=4 5830 Z3=LEN(ZS$)

5240 Z1=-4 5840 20=4+L+1

5250 GOSUB 6920 5850 Z1=-4+Z3/2x24

5260 REM  SETTING CHARACTER SIZE . S860 GOSUB 6920

5270 REM - $870 GOSUB 6940

5280 Z4<=0.2 5880 IF E$="IN/DEG~ THEN 5910
5290 ZS=0.2 5890 28="IN/DEG”

S300 GOSUB 6350 : ' 5800 GO TO 5920

5310 REM VERTICAL AXIS 5910 28="1/"

5320 REM = ———ccemmemee- 5920 Z3=LEN(ZS$)

S330 REM  SETTING THE PRINTING FORMAT OF NUMBERS $930 Z0=4+L+045

5340 REM 5940 Z1=-4+23/2mZ4

S350 27=v2 5950 GOSUB 6920

S380 IF Z7<>0 THEN S380 : 5960 GOSUB €340

5370 27=-1 $870 REM

5380 REM  SETTING PARAMETERS 5980 REM HORIZONTAL AXIS
5390 REM S990 AREM = ——mmmweeemeeeee

S400 L=17.5 6000 REM SETTING THE PRINTING FORMAT OF NUMBERS



6010 REM 6610 GOSUB 6940

6020 Z7=V1 . 6620 REM

6030 IF Z7<>0 THEN 6070 - 6630 REM DRAWING THE CURVE
6040 Z7=-1 ‘ 6640 REM —oeecmaeee
6050 REM  GOING TO THE ORIGIN OF THE AXIS 6850 GO=P0/17

6060 REM 6660 G1=M0/15

6070 Z0=4 6670 REM  GOING TO THE FIRST POINT
6080 Z1=-4 6680 REM

6030 GOSuUB 6920 6690 Z0=4+(T(1,8)-0)/60

6100 REM  SETTING PARAMETERS 6700 Z1=-4-(T(1,7)-M)/G1

6110 REM 6710 GOSUB €320

6120 L=15 6720 Z2=1

6130 GO=MO/R/1S 6730 REM  DRAWING THE WHOLE CURVE
6140 J1=INT(MD/R+1.0E-5) 6740 REM

6150 Z(15)=V/R : 6750 FOR I=2 10 J

6160 REM  ORAWING THE AXIS AND TICK MARKS., AND PRINTING THE LABELS 6780 Z0=4+(T(1,8)-0)/G0

6170 REM 6770 Z1=-4-(T(1.7)-M)/G1

6180 FOR K=1 TQ J1+1 . 6780 GOSUB 6920

6190 Z2=1 6790 NEXT I

6200 Zi=-4-(X-1)/G0 6800 REM  GOING OUT OF THE PAGE
6210 GOSUB 6920 6810 REM

6220 Z0=4-0.2 6820 20=32

6230 GOSUB 6320 6830 Z1=-25

€240 IF K-1-INT((K-1)/2(3%9)%Z(15)<>0 THEN 6380 6840 Z2=0

6250 D1=INT(CS) 6850 GOSUB €920

6260 D2=((C9-INT(CS) )m1 0080+ (K-1)wR)n60/100 6860 END

6270 D3=INT(D2%100/60+1afE~5) 6870 REM’

6280 D4=(D2x100/60-INT(L2RLDN/60))x60/100 k 6880 REM
6290 IF D4<0.6 THEN 63f .~ - 6890 REM BENSON PLOTTER SUBROUTINES
6300 D4=0 B 6900 REM
6310 28=D1+D3+INT(D4n10D+1+DE-5)/100 6910 GO TO €980
6320 2$=STR(Z8) S 6920 GO-TO 7220
6330 20=20-0.2-1.5%Z5 6930 GO TO 7510
6340 Z1=Z1+(LEN(ZS)/2-045 )uZ4 . 6940 GO TO 7570
6350 22=0 . 6950 GO TO 7670
6360 GOSUB 6920 6960 GO TO 7810
6370 GOSUB 6960 6970 REM
6380 20=4 6980 REM INITIALIZATION OF THE BENSON 1332 PLOTTER
6390 Z1=-4-(K-1)/60 6990 REM
6400 GOSUB 6920 ’ 7000 DIM Z{25),Z$(80)
6410 NEXT K ) 7010 ON SRQ THEN 7200
5420 REM  DRAWING THE END OF THE AXIS 7020 PRINT "BENSON ADDRESS 7 *»
£430 REM ’ 7030 INPUT 2(25)
' 6440 Z2=t 7040 PRINT 0Z(25):776 17,
6450 Z1=-4-L 7050 ZS=CHR(34)
6460 GOSUB 6920 7060 PRINT 0Z(25)128,7#$%R'( )u+,-s/012345678915<=>7")
6470 REM  PRINTING.THE TITLE 7070 PRINT 0Z(25) «*QABCDEFGHI JKLMNOPGRSTUVWXYZL\]1t+"
6480 REM : 7080 PRINT 0Z(25)« USING "A/L"+" ~ )
6490 22=0 ’ 7090 PRINT 0Z(25):¢~76 . “)
6500 Z$=~"LATITUDE~ 7100 PRINT 0Z(25):~ "
6510 23=8 7110 PRINT 0Z(25)s USING "A/L":” ~
6520 Z0=4-0.2-5.5%25 . 7120 Z(1)=0
6530 Z1=-4-L+Z3%24 7130 Z2(2)=0
6540 COSUB 63920 7140 Z(3)=200
€550 COSUB 6940 . 7150 2(S)=60
6560 Z$="DD.MM* 7160 Z(8)=0
8570 Z3=5 7170 2(13)=0
6580 Z0=4-0,2-7.5uZS 7180 Z(20)=2(3)
6590 21=-4-L+6.5xZ4 7190 2(21)=2(3)

6600 GOSuUB 6320 ’ 7200 RETURN



7210 REM 7810 REM PRINTING OF NUMBERS

7220 REM MOVING THE PEN 76820 REM = ———mmcmemmemmmee
7230 REM = c—emmmem—eeme 7830 Z7=INT(Z7)

7240 Z(7)=INT(Z0wxZ(20)) 7840 Z(9)=ABS({INT(27))

7250 Z(8)=INT(Z1xZ(21)} 7850 IF 27>-2 THEN 8030

7260 2(9)=2(7)-2(1) ' 7860 IF Z(8)<10 THEN 7880

7270 2(10)=2(8)-Z{2) 7870 2(9)=9

7280 Z(1)=2(7) ) 7880 2$=STR(Z(9))

7290 Z(2)=2(8) ' 7890 Z$=7$87E”

7300 Z(7)=ABS(Z(9)) 7900 Z(9)=Z(9)4+7

7310 Z(8)=ABS(Z(10)) 7910 IF 28>0 THEN 7950

7320 IF 2(7)>16383 THEN 7410 7820 2(9)=2(9)+1

7330 IF Z(8)>16383 THEN 7410 7930 PRINT 0Z(25)y7TX ~,Z(9)s* *,
7340 2(7)=0 7940 GO TO 7960

7350 Z(11)=Z(9) 7950 PRINT 0Z(25)17TX 7,Z(9),
7360 Z(12)=Z(10) 7960 PRINT 0Z(25)+« USING Z§+Z8»
7370 PRINT QZ(25)"PL ~»Z(11),2(12),22) 7970 PRINT ©Z(25)1 USING “A/L"1" ~
7380 PRINT 0Z(25)s USING “A/L7" = 7980 Z(1)=Z(1)+Z(9)%Z(5)

7380 IF Z{7)>1 THEN 7300 7990 Z(2)=Z(2)+Z(S)xZ(6)

7400 RETURN 8000 PRINT 0Z(25)”NT ~»2(9)%2(5)s~ #32(9)xZ(6)»
7410 Z(7)=INT((Z(7)+16383)/16384) 8010 PRINT 0Z(25)s USING ~A/L" ¢ =
7420 Z(8B)=INT((Z(8)+16383)/16384) 8020 RETURN

7430 IF 2(7)>Z(8) THEN 7450 8030 Z(7)=INT(LGT(ABS(Z8)+0s5))+1
7440 2(7)=2(8) : 8040 IF Z(7)>0 THEN 8060

7450 Z(11)=INT(Z(9)/Z(7)) 8050 Z(7)=1

74680 Z(12)=INT(Z(10)/2(7)) 8060 IF Z8=>0 THEN 8080

7470 2(9)=2(9)-Z(11) } 8070 Z(7)=Z(7)+1

7480 Z(10)=Z(10}~Z(12) 8080 Z$=STR(Z(7))

7490 GO TO 7370 . 8090 28$=2$87D"

7500 REM 8100 IF Z7>-1 THEN 8130

7510 REM CHANGING THE ORIGIN 8110 2(9)=s2(7)

7520 REM = ———=omemm e 8120 GO TO 7930

7530 Z(1)=INT(ZOnZ(20)) 8130 Z(8)=LEN(Z$)+2

7540 Z(2)=INT(Z1xZ{21)) 8140 7$=2$8". D"

7550 RETURN 8150 IF Z(9)<}0 THEN 8170

7560 REM 8160 Z(9)=9 .
7570 REM WRITING A STRING OF CHARACTERS 8170 GO TO Z(9)+1 OF 8180.8200,8220,8240.,8260.8280.8300,8320,8340,8360
7580 REM 8180 Z$=REP(” ”,Z(8)+1,1)

7590 PRINT 0Z(25)¢"TX ~,23,7 ~»Z8%) 8190 GO TO 8370

7600 PRINT 0Z(25)s USING "A/L"" ~ 8200 Z$=REP("17.2(8).1)

7610 Z(1)=Z(1)+Z(5ImZ3 8210 GO TO 8370

7620 Z(2)=Z(2)+Z(6)%Z3 8220 Z$=REP("2%,2(8),1)

7630 PRINT 0Z(25)1"NT ”,Z(S5)xZ3s” *,2(6)aZ3s 8220 GO TO 8370

7640 PRINT 0Z(25)s USING “A/L”«" ~ 8240 Z$=REP(~37,Z(8),1)

7650 RETURN . 8250 GO 7O 8370

7660 REM 8260 Z$=REP(”4”,Z(8),1)

7670 REM INITIALIZATION OF CHARACTER TYPE AND ORIENTATION 8270 GO TO 8370

7680 REM 8280 Z$=REP(“5”.2(8),1)

7690 Z2(5)=24xC0S(Z9) : 8290 GO TO 8370

7700 2(6)=Z4=SIN(Z3) ) 8300 Z$=REP("6”,2(8),1)

7710 Z(16)=INT(4nZ(S)nZ(20)/3) 8310 GO TO 8370

7720 Z{17 )=INT(-4n2S=Z(20)&SIN(Z9)/3) 8320 Z$=REP("77.Z(8),1)

7730 Z(18)=INT(4wZ(E)nZ(21)/3) 8330 GO TO 8370

7740 Z(19)=INT(4wZ5xZ(21)xC0S(29)/3) 8340 Z$=REP(”87.Z(8),1)

7750 PRINT 0Z(25)¢7SZ “»2(18)3" *3Z2(17)s" *»Z2(18)s% "»Z(19)s 8350 GO TO 8370

7760 PRINT ©Z(25)s USING ~A/L"1" ~ : 8360 Z8=REP(”9”,Z2(8).1)

7770 Z(S)=INT(Z{5)wZ(20)) 8370 2(9)=Z(9+Z(7)+1

77680 Z(B)=INT(Z(6)%Z(21)) 8380 GO TO 7930

7790 RETURN
7800 REM



* M

SCALE
PROGRAM TO COMPUTE SCALE IN MERCATOR PROJECTION FROM
INCHES PER DEGREE TO 1/X AND FROM t/X TO INCH/DEG

ELLIPSOID : WGS 72
ALL NUMBERS MUST BE >0

TITLE : EQUATOR - 35 DEGREES
BEGIN LATITUDE (DO.MM) .5g

END LATITUDE (DD.nM3 . 35
INCREMENT (DD.PAMY ., 1

SCALE : )

TYPE OF ALE ? (IN/DEG OR 1/3 . IN/DEG

AT LATITUDE (DD.MM) ?

BEGIN LAT (DD.MM} = @ ND LAT (DD.MM} = 35
TICKS AND LABELS EVERY ? TICKS ON LAT AXIS

NUSBER OF DECIMAL CHARACTERS TO PRINT THE LATITUDES : @

SCALE FROM 273915.0983073 10 224871.138578
SMALLER SCALE, LARGER SCALE
L]}

AND LABELS EVERY ? TICKS ON SCALE AXIS
1800
ﬁﬁﬁﬁtn-ur’ozcanL CHARACTERS TO PRINT. THE SCALE : @,

PLACE THE PEN AT THE LEFT END OF THE PLOTTER
BENSON ADDRESS ? 4]

SCALE

LATITUDE

2]

WONON_ENND—-O

MM MM

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

EQUATOR - 35 DEGREES

18 IN/DEG AT O DEG.

LATITUDE
00.00D

0.000
1.000
2.000
3.000
4.000
5.000
6.000
74000
8.000
9.000

10.000
11.000
12,000
13.000
14.000
15.000
16.000
17.000
18.000
19,000
20,000
21.000
22,000
23.000
24,000
25,000
26.000
27.000
28.000
23,000
30,000
* 31,000
32,000
33,000
34.000
35.000

SCALE
/X

273915.0
273874.8
273751.3
273545.6
273257 46
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
2505103
248547 .4
248509.1
244395.0
24220846
239947.5
237613.4
235206.9
23272848
230179.6
22756041
224871.1



EQUATOR - 35 DEGREES

SCALE '+ 18 IN/DEG AT O DEG.

280000

270000

250000

~ 240000

230000

220000

210000

SCALE
1/

LRI

T 1
15

LRI

20

1

LB
25

T

T
30

T 111
35

LATITUDE
DO

*» O

SCALE

PROGRAM TD COMPUTE SCALE IN MERCATOR PROJECTICN FROM
INCHES PER DEGREE TO 1/X AND FROM 1/X TQ INCH/DEG

ELLIPSOID : WGS 72
ALL NUMBERS MUST BE >0

TITLE . CARIBBEANS

BEGIN LATITUDE (DB.MM)
END LATITUOE (DO.MM
INCREMENT (DOD.RM} .

SCALE ]

TYPE OF ALE ? (IN/DEG OR 1/} . 1/

AT LATITUDE (DO.nM) ? -

BEGIN LAT (DO.MM) = O 0 LAT (DD.mM) = 35

TICKS AND LABELS EVERY ? TICKS ON LAT AXIS

1 .

ﬁﬁ%ﬁER OF DECIMAL CHARACTERS TO PRINT THE LATITUDES : @

SCALE FROM .18.4143666238 TO 16.11726181
SMALLER SCALE. LARGER SCALE

I;CKg AND LABELS EVERY ? TICKS ON SCALE AXIS -
i R OF BECIMAL CHARACTERS TO PRINT THE SCALE . @

PLACE THE PEN AT THE LEFT END OF THE PLOTTER
BENSON ADORESS ? 41



SCALE

LATITUDE
03 MM.MM

GONOUNARNN~»O

0400
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

0.00 .

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CARIBBEANS

17200000 AT 33 DEG.

LATLTUDE SCALE
00.000 IN/OEG
0.000 184414
1.000 18.412
2.000 18.403
3.000 18.389
4.000 18.370
S.000 184345
6.000 184215
7,000 18.279
8.000 18.238
9.000 184191
10,000 184138
11.000 18.080
12000 18.017
13,000 17.948
14,000 17.874
15.000 17.795
16.000 174710
17,000 17.620
18.000 17.524
19.000 17.423
20.000 174317
21.000 17.208
22.000 17.089
23,000 16.968
24,000 16.841
25,000 164708
26.000 164572
27.000 . 16.430
28,000 16.283
29,000 164131
30,000 15.974
31.000 15.812
32,000 15.646
33,000 15.474
34,000 1S.298
35.000 15117

CARIBBEANS

SCALE +« 1,/200000 AT 33 DEG.

SCALE
[N/DEG

18

17

15

15

.

| I N

revryrrreyrrrrraTrT Ty rrirT Ty r T T e rTr il

LATITUDE
00 MM



4.1 ~

4.2 -

4.3 -

PROFIL DU FOND DU

FOSSE D“AMERIQUE CENTRALE

e e+

CREATION DES:FIQHIERS‘DE DONNEES DE POINTS LE LONG DU FOSSE
A - Exemple de fichier de données original écrit en BASIC

B - Listing du programme “RANPROFL‘ de conversion du fichier de
donnédes écrit en BASIC en deux fichiers de données & accés
aléatoire

C - Copie d’écran d’un exemple d‘exécution du programme ‘RANPROFL-

CALCUL DE LA POSITION DES POINTS LE LONG DU PROFIL
A& - Listing du programme *PROFILE-
B -~ Copie d’écran d“un exemple d’exécution du programme ‘PROFILE”*

C - Exemple de sortie - sur imprimante¥*

DESSIN DU PROFIL
A - Listing du programme “*MATPROFILE’ -
B - Copie d’écran de 1“exécution du programme “MATPROFILE’

C - Sortie sur traceur réduite de 71 %

*# les lettres a 4 g de l1a partie B correspondent & des sorties sur
imprimante (partie C) portant le méme nom.



4.1
A s

510
529
S3¢
540
530
560
570

580°

590
600
610
620
630
640
430
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
840
870
880
. 890
900
210
920
930
240
950
960
970
980
990

DATA “MATRENCH’

Jacqueline ROUMP, Aug. 1984

The data are latitude, longitude and depth
Middle America Trench axis. :

The latitude and tongitude are in degrees.minutes :
the degrees are the integer part of the value,
the two first decimal are the minutes
and the third is the tenth of minute

The data are essentially from Seabeam maps at a 16 inches/degree
scale, with a 50 m contour interval.

of points along the

This file must be saved this way : SAVE ‘MATRENCH.DAT',A
The data must be put in two sequential data files, by the program®
‘RANPROFL’ before being used by the program ‘PROFILE’ for the®
computation.®

F N T T N N T N NN

N1=34
N2=650

Nt
“N2

number of

bréak points

number of points along the profile

’ DATA FOR THE BREAKPOINT TABLE

DATA 18.462,-105.038, 18.407,-104.578,
DATA 17.223,-102.467, 16.579,-101,535,
DATA 16.023,-99.215,
DATA 15.131,-95.488,
DATA 13.49,-93.19,
DATA 12.10,-89.35,
DATA 9.489,-86.20,
DATA B.107,-83.226,
DATA 6.566,-81.518,

15,444 ,-98.393,
15.004,-95.20,
13.29,-92.40,
11.446,-88.388,
9.09,-85.30,
7.50,-82.595,
$.529,-79.503

15.297,-92
14.421,-94
12.487,-91
11.333,-88

8.393,-84.235,
7.19,-82.50,

18.224,-104.333, 17.46,-103.44
16.387,-101.117, 16.204,-100.10

476, 15.176,-97.138
.508, 14.101,-93.597
.144, 12.303,-90.325
.10, 16.50,-87.131

8.213,-83.521
7.118, -B2.199

N s s s

DATA FOR THE PROFILE TABLE

DATA 18.462,-105,038,5000, 18.423,-104,594,5000,
DATA 18.403,-104.574,4500, 18.40,-104.573,4550,
DATA 18.239,-104.348,4500, 18.231,-104.351,4450,
DATA 18.216,-104.313,4300, 18.20,-104.294,4300,

1000 DATA
1010 DATA
1620 DATA
1030 DATA
1040 DATA
1050 DATA

18.156,-104.279,4350,
18.104,-104.24,4400,
18.085,-104.21,4650,
18.007,-104.051 ,4850,
17.561,-103.548,4900,
17.372,-103.29,4800,

18.148,-104,274,4350,
18.101,-104.237,4450,
18.065,-104.174,42%0,
17.599,-104.037,4850,
17.43,-103.422,4900,

17.359,-103.253,47%0,

18.411,-104,582,4500
18.245,-104.418,4550
18.217,-104,315,4250
18.186,-104.288,4200
18.134,-104.245,4350
18.089,-104.222,4550
18.034,-104.10,4850
17.594,-104.029,4900
17.396,-103.351,4830
17.344,-103.215,4750

2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2940
2970

2980-

2990
3009

- 3010

3020
3030
3040
3050
3060
3070
3080
3090
3100

3110

3120
3130
3140
3150
3160

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA’

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

9.073,-85.31,3550,
9.074,-85.294,3400,
9.077,-85.275,3350,
9.077,-85,232,3450,
9.023,-85.109,3700,
9.001,-85.06,3400,
8.544,-84,542,3550,
8.48,-84.387,3400,
8.45,-84.344,3350,
8.423,-84.312,3150,
8.395,-84.259,2750,
8.38,-84.242,2900,
8.341,-84,189,2800,
8.304,-84,123,2500,
8.285,-84.046,2350,
8.232,-83.588,2150,
8.213,-83.521,1750,
8.189,-83.449,1750,
8.134,-83.281,1750,
8.104,-83,24,1800
8.107,-93.226,1500,
8.10,-83.204,1750,
7.50,-82.595,2000,
7.242,-82.535,3250,
7.147,-82.35,3400,
7.122,-82,219,3000,
7.115,-82.19,2800,
7.018,-82,11,3050,
4.566,-81.55,2850,
6.564,-81.497,1500,
6.51,-81.422,1750,
6.50,-81.35,1950,
6.469,-81,259,2150,
6.466,-81.196,2450,
§.46,-81.124,2750,
6.462,-81.037,3200,
6.46,-80,594,3350,

9.073,-85.30,3500,
9.077,-85,282,3400,
9.077,-85.24,3550,
9.072,-85,207,3700,
9.012,-85.09,3700,
8.593,-85.046,3400, -
8.522,-84,519,3550,
8.486,-84.344,3500,
8.442,-84.335,3300,
8.416,-84.301,3100,
8.392,-84.253,2750,
8.357,-84,213,2900,
8.334,-84,172,2750,
8.30,-84.115,2450,
8.244,-84,012,2250,
8.224,-83.546,2100,
8.206,-83.51,1750,
8.185,-83.438,1850, |
8.134,~83.274,1500,

8.104,-83.219,1500,

‘8.079,-83.163,1900,

7.365,-82.586,2750,
7.22,-82.52,3350,
7.134,-82,292,3300,
7.12,-82.209,3000,

$7.08,-82.148,2900,

6.572,-82.018,3050,
6.567,-81.541,2808,
6.542,-81,469,1650,
6.509,-81.388,1850,
6.49,-81.326,2000,

4.468,~81.231,2250,
6.463,-81.176,2500,
6.462,-81.107,2900,
6.457,-81.021,3250
6.529,-79.503,3350

9.074,-85.294,3450
9.077,-85.279,3350
9.079,-85.242,3400
9.034,-85,122,3700
9.004,-85,0484,3450
8.579,-85.029,3400
8.527,~84.4%1,32400
8.454,-84.351,3450
2.428,-84.314,3200
8.409,-84,29,2800

8.389,-84.25,2800

8.351,-84.207,2850
8.312,-84.131,2400 -
8.295,-84.094,2450
8.239,-84,003,2200
8.228,-83.546,2000

8.195,-83.478,1750

8.139,-83.29,1850

8.124,~83.271,1800

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
4.563,-81.578,2900
4.564,-81.518,1300
4.52,-81.444,1700
6.504,-81,363,1900
6.479,~81,30,2050
6.464,-81,215,2300
6.461,-81.149,2550
6.462,-81,082,3000
4.455,-81.016,3300



20

30

40

S50

40

70

80.
90

100
110
120
130
140
150
140
170
180
190
200
210
220
230
240
250
2460
270
280
290
300
310
3z2¢
330
340
350
340
370
380
390
400
410
420
5000
5010
5020
5030
5040
5050
5040
5070
5080
5090
5100
5110
S120
5130

N B R LR )

PROGRAM *RANPROFL”

Jacqueline ROUMP, Sept. 1984

LEAR : CLS : OPTION BASE 1

y PRESENTATION

-}

PRINT * This program will Joad a data file and put it in a random”
PRINT "access data file to be used then by the program ‘PROFILE‘.

PRINT * The original final must begin with line 500, and the last line"
PRINT "must not exceed 4999"

PRINT

PRINT * The file begins with the two variables NI and N2 containing the”

PRINT ®number of breakpoints along the profilte (Ni), and the number of®*
PRINT “points of the profile (N2).

PRINT * The breakpoints data are only Latitudes and Longitudes in"
PRINT ®degrees.minutes (DD.MMM)=degrees.minutes and tenths of minute.®

PRINT * The points data are Latitudes and Longitudes in DD.MMM, and®
PRINT "depths in round meters.”

‘ INPUT OF THE DATA INTO THE PROGRAM

INPUT "DISK READY (Y/N) (if the data have already been toaded type 0 ";R$
R$=LEFTS(R$,1) : IF R${I"Y" AND R$(>"y" AND R$<>"0" THEN 310
IF R$="0" THEN 410
PRINT
PRINT *Names of the data files on the disk : *
FILES "#*.dat*® : ‘list of the disk data files
PRINT
INPUT °Name of your data file : “;X$

CHAIN MERGE X$,500,ALL ‘merging the data file

’

‘ PLACE FOR THE DATA FILE .

READING THE DATA

E— — —————— 3
DIM BRK(N1,2)
DIM PNTS(N2,3)

.
’
‘breakpoints table

‘profile points table

’

Reading the breakpoints data

FOR I=1 TO Nt
READ BRK(I,1), BRK(I,2)
NEXT 1

%140
3150
5140
5170
5180
5190
5200
5210
5220
5230
5240
5250
5240
5270
5280

Reading the profile points data

FOR 1=1 TO N2
READ PNTS(I,1), PNTS(I,2), PNTSCI,3)
NEXT 1

CREATION OF THE RANDOM ACCESS DATA FILE FOR BREAPOINTS

‘ Opening the file
4

OPEN "R", #1, "BRKPROFL.DAT",8

5290 FIELD #1, 4 AS A%, 4 AS BS

5300 -

5310 - Input of the breakpoints number into the first record of the file
§320 -

5330 LSET A$=MKS$(N!1)

5340 LSET B$=MKS$(N1)

5350 PUT #1,1

5360

5370 Input of the data into the file
5380

5390 ¢ ew———mmme—mm——ea

5400 FOR 1¥=1 TO Ni

5410 LSET A#=MKS$(BRK(I1¥,1))

5420 LSET B$=MKS3$(BRK(1X,2))

5430 PUT #1,1%+1

5440 NEXT 1%

5450 ‘=====mmm—e—o——a

3440 -

5470 - Closing the file

5480 4 = ——mmm—mmmmmee—ee

5490 CLOSE #1

5500

5516 -

53520

53936 CREATION OF THE RANDOM ACCESS DATA FILE FOR PROFILE POINTS
5540

5950 - Opening the file

5560 e e ]

5570 OPEN "R", #1, "PNTPROFL.DAT", 10
5980 FIELD #1, 4 AS A%, 4 AS B$, 2 AS C$
5590

5600 Input of the profile points number into the first record of the file
Sé10

5620 LSET A3=MKS3$(N2)

5630 LSET B3$=MKS3(N2)

5640 LSET C3=MKI$(N2)

S&50 PUT #1,1

5460

5670 - Input of the data into the file
5480 ¢ ?

5490 /=mmmmmcccecm———

5700

FOR IX=1 TO N2



5710 LSET A$=MKS3(PNTS(IX,1)}
5720 LSET B$=MKS3{PNTS{I1X,2))
5730 LSET Cs$=MKI$(PNTS(I%,3))
5740 PUT #1, 1%+l

5750 NEXT 1%

G760 ‘=—=m———mmm—m———e—

5770 ¢

5780 Closing the file

§790 4 = —eemmemcsmescooe-

5808 CLOSE #i

5810

5820 END

C
*

This erogras vill load a data file and put it in a randos
access data file Lo be used then by the program ‘PROFILE’.

The original final must begin uxth line 388, and the last line
aust noit exceed 4999

The file begins with the two varxables L and N2 containing the -
nuaber of breakpoints along the proflle (N1)y and the nuaber of
paints of the erofile (N2).

The breakpoints data are only Latitudes and Longitudes in
degrees.ninutes (DD, MMM)=degrees.ninuies and tenths of minute,

The points data are Latitudes and Longitudes in DD, HHH, and
depths in round meters,

DISK READY (Y/K) (if the data have already been loaded tupe g7y

Hames of ihe data files on the disk :
HHIREHCH DRT

Hame of vour data flle + 7 NATRENCH.DAT



4.2
A 1w

20
30
40
S50
60
70
80.
90
100
110
120
130
140
150

N

SEY S v v N

140
170
180
190
200

210
220
230
240

250
2540
270
280
290
300
310
320
330
340
350
360
370
330
390
400
410
420
430
440
450
440
470
480
490
500
510
S20
336

PROGRAM “PROFILE-

Jacqueline ROUMP, Aug. 1984

LEAR : CLS : OPTION BASE 1|

‘ PRESENTATION OF THE PROGRAM ON THREE PAGES

’

’

.

PRINT
PRINT * This program computes the position of points along a profile and
PRINT "and will give a schematic line drawing of this profile.”

PRINT

PRINT " The data are located in a separate file, First data having the®
PRINT "latitude and longitude of break points and other important points”®
PRINT ®"along the profile, and then data containing the latitude, longitude

PRINT ®"and depth of all the points of the profile.”

PRINT

PRINT * The latitude and longitude are in degrees & minutes and written®
PRINT *in a special format : -104,358 means 104"W 35.8‘ (the minus sign is

PRINT *for South latitude and West longitude)."

PRINT

PRINT * The first line of the data file must be numbered 500 and must"
PRINT *"read the values of the two variables N1 and N2 containing : for N1*
PRINT "the number of break points, and for N2 the number of points along”
PRINT ®"the profile. For example :* :

PRINT

PRINT "S00 Ni=30 : N2=340"

PRINT

PRINT * The lagt line number must not exceed 499%9. The data file name*

PRINT “must Ngee .DAT as extension, and must have been saved in an ASCII®
PRINT "fornat®."

LOCATE 25,28 : SCREEN 0,1 ‘last line, middle ; reverse video
PRINT *{ PRESS ANY KEY TO CONTINUE >*
Ae=INKEYS : IF A$="" THEN 400 ‘enter any character

SCREEN 0,0 : CLS ‘normal video, clear screen

’ Page 2
PRINT
PRINT “ This data file must be put into two random access data files by"

PRINT "the program “RANPROFL’ before any processing within this program.”®
PRINT

PRINT * The program will give you a list on the line printer of the lat”
PRINT "and long of the points along the profile in degrees and minutes,”
PRINT "and in decimal degrees the distance from one point to the next,”
PRINT ‘"and the distance from the first, corrected by the distance between"
PRINT *break points, and the depth. The distances are in km, and the”

540
550
540
570
580

PRINT “"depth in meters.®

PRINT
PRINT * Then you will have a printed list of the lat and lona of the”
PRINT "break points in degrees and minutes, and in decimal degrees, the"

PRINT “distance in Km between the point and the preceding cne, and the®

590 PRINT “cumulated sum computed from the points along the profile, the last"
600 PRINT “coiumn will give the distance along the profile from the first"®
610 PRINT “point.”

4620 PRINT

430 PRINT * You may use another feature of this program : have the distance®
640 PRINT "from the origin of points crossing meridians and parallel, spaced"
430 PRINT “by a chosen interval."

640 ¢

470 LOCATE 25,20 : SCREEN 0,1

480 PRINT *< PRESS ANY KEY TO CONTINUE »>*

4690 AS=INKEY$S 3 IF A$="" THEN 490

700 SCREEN 0,0 : CLS

710 -

720 Page 3

730 1 mmeeee

740 PRINT

750 PRINT * The profile will be drawn on the screen without any indication,”
760 PRINT "it is just done for you to have a schematic view, the length of*
770 PRINT "the screen will show only a profile 440 km long. I+ the section is®
780 PRINT "longer it will be broken, and will be read from top to bottom of*®
790 PRINT "screen."

800 PRINT

810 PRINT ° You will be allowed to make a screen copy on the line printer,”
820 PRINT "but it will take about half and hour, If your profile need more"
830 PRINT “than one screen it will loop until the end, and you will be"

840 PRINT “aliowed to make copies.”

850 PRINT

840 ~ -

870 - INPUT OF THE DATA INTO THE PROGRAM

880 -

890 INPUT "DISK READY (Y/N) ";R$ : R$=LEFT$(R$,1)

9200 IF R$"Y® AND R$<>"y" THEN 890

910 PRINT

920 PRINT °"Names of the data files on the disk : "

930 FILES "#%.DAT" ‘list of the disk files

240. PRINT

950 INPUT "Name of your breakpoints data file : ";X$

260 INPUT *Name of your profile points data file : ";¥$

270 CLS

980 “

990 INPUT OF THE DATA

1000 / Emmeee

1010 Input of the breakpoints data

1620

1030 © opening the file

1040 ¢ “TTnurmettootecs

1050 OPEN "R*, £1, X%, 8

1060 FIELD £1, 4 AS A$, 4 AS B$

1070 -

1080 ‘ reading the number of value records

1090 ¢+ "ot otmnemnemTomStemsmesommoonne

1100 GET £1,1

1110 N1=CVS(AS)



1120 DIM BRK{(N1,7) 1700 R$=LEFT$(R$,1) : IF R${>*Y" AND R$<>"y" AND R$<>*N* AND R$<>"n" THEN 1470

1130 1710 IF Re="N" OR R$="n* THEN 2170

1140 ° reading the value records 1720 PRINT

1150 < "TTTTTTTTTTToTmTToTmomTes 1730 INPUT "How many tables do ryouy want to create (up to 3) ";N

1180 *===—==mmm————- 1740 IF N<O OR N>3 THEN BEEP : GOTD 1730

1170 FOR I%=2 TO Ni+1 1750 ‘—m—memmece—————

1180 GET £1, IX , 1760 FOR 1=t TO N

1190 BRKC(IX-1,1)=CVS(A%) . 1770 PRINT

1200 BRK(1%-1,2)=CVS(B%) 1780 PRINT *"TABLE *;I

1210 NEXT 1% 1790 INPUT * Subtitle : "; S$(I)

1220 /=-—mmmmmmemeeee 1800 INPUT * What kind : irreguliar intervals (1) (only one)
1230 CLOSE £1 ‘ctosing the file or regular intervals (2) *;SCI,1)

1240 - 1810 IF SCI,1)¢>1 AND S§¢I,1)¢<>2 THEN BEEP : GOTO 1800

1250 Input of the profile points data 1820 1IF S(I,1)=2 THEN 2050

1240 1830 IF I=1 THEN 1890

1276 * opening the file 1840 IF 1=2 THEN IF S(1,1)=2 GOTG 1890 ELSE 1800

1280 »+ “"TotTTTTTeRTTTT : 1850 IF I=3 THEN IF S(1,1)=2 AND §(1,2)=2 THEN 1890 ELSE 1800
1290 OPEN "R"*, £1, Y$, 10 1840 ’

1300 FIELD £1, 4 AS A%, 4 AS B$, 2 AS C$ 1870 / table with irregular intervals

1310 - 1880 P e i e g

1320 © reading the number of value records 1890 INPUT * How many points in the table with irregular interva
1336 ¢ ~TTTTTToToTTTTTTTTmTooTomsTossemees 1s ";81 :

1340 GET £1,1 19200 DIM S1¢(S1,8)

1350 N2=CVS(AS) 1910 S(1,2)=0

1340 DIM PNTS(N2,7) 1920 00 fmmmmmmemmeeeeo

1370 1930 FOR J=1 TO S1

1380 * reading the value records 1940 PRINT * Point ";J;

| K14 B 1950 INPUT * Lat in degrees & minutes ";S1<J,1)

1400 /===oemmwmeee-- 1940 PRINT SPC(20) ;

1410 FOR 17=2 TO N2+1 1970 INPUT * Long in degrees and minutes *;S1(J,2)

1420 GET £1, IX 1980 NEXT J

1430 PNTS(1%-1,1>=CVS(A%) 1990 -

1440 PNTS(1%~-1,2)=CVS(B$) 2000 GOTC 2140

1450 PNTS(IX%-1,3)=CVI(CS) 2010 4 .

1440 NEXT I 2020 - tables with regular intervals

1470 % =—=-=mewomm—ae 2030 R L

1480 CLOSE £l ‘closing the file 2040  PRINT SPC(S);

1490 ¢ 2050 INPUT * Are the data Latitudes (1) or Longitudes (2) ";S(I, 2)
1500 ~ 2060 . IF S(1,2)<>1 AND S(1,2)¢>2 THEN BEEP : GOTO &4%0

1510 - ADDITIONAL QUESTIONS 2070 INPUT * flrst vatue (DD.MM) ";S¢1,3)

1520 - 2080 INPUT = last value (DD.MM) *;SCI,d

1530 PRINT : PRINT 2090 IF 8¢1,4)-S(1,3)>0 THEN S(I,9)=1 ELSE S(I,%)=-1

1540  INPUT °TITLE ";T$ 2100 IF S¢1,2)=LL THEN 2110 ELSE 2120

1530 PRINT 2110. IF S(1,9)CO)DIR THEN PRINT "Exchange first and last values "
1540 PRINT *Are the data continously increasing or decreasing along” ) : GOTO 2050

1570 INPUT " Latitudes (1) or along Longitudes ¢(2) : *;LL 2120 INPUT " interval (DD.MMY *;S(1,5)

1580 IF LL<>1 AND LL<>2 THEN 1550 2130 IF S¢1,4)<S8(1,3) THEN S(I,5)=-S(I,5)

1590 PRINT *Are the "; 2140 NEXT 1

1460 IF L=1 THEN PRINT "Latitudes ®; ELSE PRINT “Longitudes *; 2150 ‘mmme—e———ce————

1610  INPUT "increasing (1) or decreasing (2) along the profile : ";DIR 2140 * )

1620 IF DIR <>1 AND DIR <>2 THEN 1590 2170 CLS : LOCATE 12,5 ‘clear screen ; middie screen
1430 IF DIR=2 THEN DIR=-1 . 2180 PRINT "PLEASE, WAIT ...

1640 * 2190 ¢ ‘

1650 Creation of tablies of particular points 2200 -

1660 * 2210

1670 PRINT 2220 - COMPUTATION PART

1680 PRINT ‘Would you like to have up to 3 tables (1 with irregular intervais® 2230 7 —— ;

1690 INPUT "and 2 with regular intervals of lat or long) (Y/N) *;R$ _ 2240 ‘ Transformation of the latitudes and longitudes in degrees & minutes



2250 ¢ of the breakpoints table into decimal degrees
D I L T S L EEEEP TR
2270 ‘——mem—mmemeeeaa
2280 FOR I=1 TO Ni
2290 B1=BRK(I,1) : B2=BRK(I1,2)
2300 BRK{I1,3)=FIX(B1)+(B1-FIX{B1))#100/40
2310 BRK(1,4)=FIX(B2)+(B2-FIX(B2))*100/40
2320 NEXT I
2330 ‘—m——mmmmmme—eee
2340
2350 © Transformation of the latitudes and longitudes in degrees & minutes
2380 ‘° of the profile points table into decimal degrees
& {1 NG
2380 ‘ -~——m—mmmmm—ee
2390 FOR I=1 TG N2
2400 P1=PNTS(1,1) : P2=PNTS(1,2)
2410 PNTSCI ,,4)=FIX(P1)+{P1-FIX(P1))#*100/60
2420 PNTS(I,5)=FIX(P2)+(P2-FIX(P2))%100/40
2430 NEXT 1
2440 ‘-—mmemmmcmmeeee
2450
2440 FPI£=3.141592453589887£/180 ’P1/180
2470
2480 - Definition of fonctions to compute the distance between twc points
2499 - on the Earth
2500
2510 DEF FNACX,Y,Z ,W)=SIN(X*FPI£)%SINC(Z*FPI£)+COS(X*FPI£)*COS(Z*FPI£) *COS((W-Y
Y%FPI£) ‘cosine of the angular distance between a point of X lat and
Y long and a point of Z 1at and W long
2520 DEF FNB(X)=(-ATN(X/SQR{1-X%X))+1.570796327£)/FP1£%10000/90
‘distance in km for and angular distance of X
2530 Y=4378.135*FPI1¢ ‘length of one degree of longitude at the Equator
2540 DEF FNC(X)=COS(ATN(,99333054822£ *TAN(X*FPI£)) ) %Y
“length of one degree of longitude at latitude X
2550
2540 Distance between the breakpoints
2570
2580 C(1,5)=0
2590 ‘ =mmmmem——m—————
2400 FOR I=2 TO N1
25810 DE=FNA(BRK(I,3) ,BRK(1,4),BRK(1-1,3),BRK(I~1,4))
2620 BRK(I,S)=FNB(D£)
2630 NEXT I
2640 ‘—m———mem—me——ee
2450
26460 / Distance between the profile points, angutar distances being usually
2470 ° too small for the precision of 2100 the Pythagoras theorem is used
2480 ’ to compute the distance
b3 1 e
2700 ‘-~—-o-m—mee—ees
2710 FOR I=2 TO N2
2720 E=PNTS{I-1,4)~-PNTS(1,4)
2730 H=E*Y
2740 L=(PNTS(I-1,5)~-PNTS(1,5) ) *FNC(E/2+PNTS(I-1,4))
2750 PNTS(1,6)=SQR(H*H+L%L) .
27680 NEXT 1
2778/ mmmmmmmemmeeeee

2780

2790
2800
2810
2820
2830
2840
28350
2840
2870
2880
2890
2900
2910
2920
2930
2940
29350
2940
2970
2980
2990
3000
3010
3020
3030
3040
3030
3040
3070
3080
3090
3100
3110
3120
3130
3140
3130
3160
3170

Summing the distance along the profile between breakpoints

FOR I=2 TO N2

IF PNTS(1,3+LL)Y*DIRYBRK(J,2+4LL)*DIR THEN J=J+1
E=PNTS(1,4)+(BRK(J-1,3)-PNTS(1,4)).,/2
IF I=N2 THEN 2900
IF BRK(J,4)=0 THEN H=(BRK(J-1,3)-PNTS(I,4))*Y ELSE 2890
L={BRK(J~-1,4)-PNTS(I,5))*FNC(E) : D=SER(H¥H+L*L) : GOTC 2930
IF PNTS(I+1,3+4LL)#DIR(=BRK(J,2+LL)*DIR THEN 2920
E=PNTS(I,4)+(PNTS(I,4)-BRK(J,3))/2 : H=(PNTS(I,4)-BRK(J,3))*Y
L=(BRK(J,4)-PNTSCI,5))#FNC(E) : D=SQR(H*H+L*L)+PNTS(I,4) : GOTO 2930
D=PNTS(1,4)
BRK(J,8)=BRK(J,6)+D
NEXT 1
! Summing up the distance between breakpoints along the profile

FOR I=2 TO N1
BRK(1,7)=BRK(I-1,7)+BRK(],S)
NEXT I. .

Summing up the distances along the profile smoothed by using
the distance between breakpoints

Y

J=2
PNTS(1,6)=0 : PNTS(1,72)=0

’

FOR 1=2 TO N2
IF PNTSC1,3+LL)*#DIRYBRK(J,2+LL)*DIR THEN J=J+i
IF PNTS(I,3+LL)=BRK(J,2+LL) THEN PNTS{1,7)=BRK(J,7) : GOTG 3140
PNTS(1,7)=PNTS{I1-1,7)+PNTS(1,4)*BRK(J,5)/BRK(J,4) ’ .

3180 -

3190
3200
3210
3220
3230
3240
3250
3240
3270
3280
3290
3300
3310
3320
3330
3340
3350
3340

FOR I=1 TO 3
IF 8{I,1)=1 THEN 3280

GOTO 3520

’

‘transformation of lat-and long in degrees.minutes into decimal degrees

FOR J=1 TO S1
T1=81¢J,1) : T2=81(¢J,2)
§1¢J,3)=FIX(T +(T1-FIX(T1))%100/40
§1¢J,4)=FIXCT2) +(T2-FIX(T2)) ¥100/40
NEXT J



3370 K=1
L

3390 FOR J=1 TO N2

3400 IF S1¢K,2+LL)*DIRIPNTS(J,3+LL)*DIR THEN 3490

3410 IF S1¢K,2¢LL)=PNTS(J,3+LL) THEN S1(K,5)=PNTS(J,7) : GOTO 3470

3420 E=PNTS(J-1,4)+(S1(K,3)~-PNTS(J-1,4))/2

3430 H=C(PNTS(J-1,4)-51CK,3)) Y

3440 L=(S1(K,4)-PNTS¢J-1,5))*FNC(E)

3450 D=SQR(H*H+L*L)

3440 S1(K,5)=D#*(PNTS(J,7)-PNTS(J=-1,7))/PNTS(J,4)+PNTS{J~1,7)
3470 K=K+1

3480 IF K>S1 THEN 3520

3490 NEXT J

3500 ‘-—=--=memcecaea-

3510 -

3520 - Buiding. the regular interval tables

3530

3540 ¢ table 52

3550 4+ T

3560 ‘ ==—mmmmmmeeceaa

3570 FOR I=1 TO 3

3580 IF 5(1,1)=2 THEN 3430

3590 NEXT I

3600 M wmm—memmememeeea

3610 GOTO 4210

3420

3630 S(I,8)=FIX(S(1,3))+(8(1,3)-FIX(S(I,3)))/60%100
3640 SCI,7)=FIX(S(I,4))+(5(1,4)~FIX{S¢1,4)))/60%100
3450 S(1,8)=FIX(S(1,5))+(S(1,5)-FIX(S(1,5)))/40%100
3840 $2=ABS({S{I,8)-8(1,7))>/5(1,8))+}

3470 DIM 52¢(S52,3)

3480 S2(1,1>=S(1,3

3490 52(1,2)=5(1,8)

3700 IN=5(1,8)

3710
3720 FOR J=2 TO S2

3730 §2(J,2)=82¢1,2)+(J-1)*IN

3740 §2¢J,1)=FIX(82(J,2))+(S82(J,2)~-FIX(S52(J,2)))*%40/100

3750 NEXT J

3780 ‘——mmmmmm————— --

3770 J=1

3780 T=3+5(1,2)

3790 memeemcmcccceea

3800 FOR K=2 TO N2 .

3810 IF PNTS(K,T)*#S(1,92¢(S2(J,2)%S(1,9) THEN 3840

3820 §2(J,3)=PNTS{K-1,7)+(S2¢(J,2)-PNTS{K=1,T) ) *#(PNTS(K,7?)~PNTS(K-1,7))/(PNT
S(K,T)-PNTS(K-1,T))

S

3830 IF J<S2 THEN J=J+{ ELSE 3870
3840 NEXT K

3850 ‘---memmemmeeeae

3840

3870 ¢ table 83

3e80 ¢ T

3890 IF 1=3 THEN 4210

3900 /-——-—=me————=ae

3910 FOR I=I+1 TO 3

3920 IF S(1,1)=2 THEN 3970

3930 NEXT 1

3950 GOTO 4210

3940 7

3970 SC1,8)=FIX(S(1,3))+(SC1,3)-FIX(S(1,3)))/40%100
3980 S(I,7)=FIX(S(1,4))+{S(1,4)-FIX(S(1,4)))/60%100
3990 S(I,8)=FIX(S{I,5))+(5(1,5)-FIX(S(I1,5)))/60%100
4000 S3=ABS((S(1,48)~5(1,7))/5(1,8))+1

4010 S3(1,1)=8(1,3)

4020 $3(1,2)=5(I,4)

4030 IN=S(I,8)

4050 FOR J=2 TO 83

4040 §3(J,2)=83(1,2)+(J-1)%IN

4070 S$3(J,1)=FIX(83¢J,2))+(83¢J,2)-FIX(83(J,2)))*460/100
4080 NEXT J

5
o
Y
@

~

4100 J=1

4110 T=3+5(1,2)

4130 FOR K=2 TO N2

4140 IF PNTS(K,T)#5¢I,92<S3¢J,2)#5¢1,9) THEN 4170

4150  S3(J,3)=PNTS(K-1,7>+(S§3¢J,2) -PNTSCK-1,T)) #¢PNTSCK, 7) ~PNTS(K~1,7) 3 /CPNT

SCK,TY-PNTS(K-1,T))

4140 IF J(53 THEN J=J+1 ELSE 4210

4170 NEXT K

4180 /=mmmmmmmmmemeee

4190 ¢

4200 -

4210 ©  PRINTING OF THE RESULTS ON THE LINE PRINTER
’

H
—
N
o

~

4220

4230

4240 BEEP
4250 PRINT : PRINT

4250 )

4270 Printing of the breakpoints table
4280
4290 INPUT "Ready to print the table with the break points (Y/N) ";R$
4300 R$=LEFT$(R$,1) : IF R$<>"Y" AND R$<{>"y" THEN 4290

4310 -

4320 ‘° preparing the printer

4330 4 "TTTTRTRTToooTooocees

4340 LPRINT CHR${27)"E"CHR$(27)"LB12"CHR$(27)*!"CHR$(27)"n"

4350 LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"T$ ‘printing the title
4380 LPRINT CHR$(27)°Y" : LPRINT CHR$(27)"N*

4370 LPRINT : LPRINT : LPRINT

4380 LPRINT * Break points along the profile” ‘printing the subtitle
4390 LPRINT CHR${27)"E® : LPRINT CHR${27)CHR$(34)

4400 LPRINT

4410

4420 ‘ oprinting the column headings

LEE B ,

4440 LPRINT °Point Latitude Longitude Latitude Longitude Deach D
cumul Distorg®

4450 LPRINT " No. in degrees-minutes in decimal degrees in km
in km in km" ’

4440 ~

4470 * printing the point distances

4480 4 Tttt STTTTTomomesess



Di

in

4490 LPRINT

4500 ‘~-v~=mm—m——————

4510 FOR I=1 TO N1

4520 A=BRK(1,1) : B=BRK(I,2)

4530 LPRINT USING "£€£ ";I;

4540 LPRINT USING ™  RE£"";FIX(A);

4550 LPRINT USING "££.£’ "3;{A-FIX(A))*100;

4560 LPRINT USING “££££°";FIX(B);

4570 LPRINT USING "££.£’ ";ABS(B~FIX(B))*100;

4580 LPRINT USING ® ££.£££° *;BRK(I,3);

4590 LPRINT USING "f££££.£££° ";BRK(I,4);

4400 LPRINT USING " £££.££ “;BRK(!,5);

4410 LPRINT USING * £££.£€£ *";BRK(I,&);

4420 LPRINT USING ® ££££.££";BRK(I,7)

4430 NEXT I

4440 /—m—mmmmmemeee

4450

4450 ¢ Printing of the profile table

4470 ¢ -

4480 PRINT : PRINT

4490 INPUT "Ready to print tihe table with all the profile points {Y/N) *;Rs
4700 R$=LEFT$(R$,1) : IF R$<>"Y" AND R$<>"y" THEN 4490
4710

4720 / preparing the printer

4730 - "ToTTTTTTTTTesmmesses

4740 LPRINT CHR$(27)"E"CHR$(27)"L012"CHR$(27)"!"CHR$(27)"n"

4750 LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"T$ ‘printing the title
4740 LPRINT CHR$(27)"Y" : LPRINT CHR$(27)"N*"

4778 LPRINT : LPRINT : LPRINT

4780 LPRINT * All the points of the profile” ‘printing the subtitle
4790 LPRINT CHR${(27)°E" : LPRINT CHR$(27)CHR$(34)

4800 LPRINT

4810 ~

4820 * printing the column headings

4830 ¢+ ~TTTTTTTTTTTTTTmomommomemes

4840 LPRINT “Point Latitude Longitude Latitude Longitude Deach
storg Depth"

4850 LPRINT " No. in degrees-minutes in decimal degrees in Km
Km in m*

4840 LPRINT

4870 ‘-==mmemmcmee—ea

4880 FOR I={ TO N2

4890 A=PNTS(1,1) : B=PNTS(I,2)

4900 LPRINT USING "£££ ";I;

4910 LPRINT USING *  ££"";FIX<A);

4920 LPRINT USING “££.£’ *;(A-FIX(A))*100;

4930 LPRINT USING "££££°";FIX(B);

4940 LPRINT USING “££.£’ ";ABS(B-FIX(B))*100;

4950 LPRINT USING * ££.£££" ";PNTS{1,4);

4960 LPRINT USING *££££.£E££° “{PNTS(I,5);

4970 LPRINT USING " E££.££ " ;PNTS(1,8);

4980 LPRINT USING " ££££.££ " ;PNTS(1,?);

4990 LPRINT USING *  ££££";PNTS(I,3)

5000 NEXT 1!

5010 ‘—m=mmmmmmm e

5020 -

5030 - Printing of the irregular intervals table

5S040

5050

5S040 FOR 1=t TO 3

5070 IF 5(1,1)=1 THEN 5120

5080 NEXT 1

S090 ‘==mm—mmmemem——ae

5100 GOTO 5480

S110 ¢

5120 PRINT : PRINT

5130 PRINT "Ready to print the table with irregular intervals : *;
S$(I); : INPUT " (Y/N) *;R$

5140 R$=LEFTS(R$,1) : IF R$<I*Y" AND R$<>"y" THEN 5580

5150

5160 * preparing the printer

5120 ¢+ "TTTTerte TTTETEeRees ' - :

5180 LPRINT CHR$<27)"E"CHR$(27)"L0O12"CHR$(27)" ' "CHR$(27)"n"

S190 LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"Ts ‘printing the title

5200 LPRINT -CHR$(27)"Y" : LPRINT CHR$(27)"N"

95210 LPRINT : LPRINT : LPRINT .

5220 LPRINT * ";8%() : . “printing the subtitle

5230 LPRINT CHR$(27)"E* : LPRINT CHR$(27)CHR$(34)

5240 LPRINT

5250 o

5280 / printing the column heéadings

§270 ¢ TTTTTTTTTTToTeToTmomomomoces o

5280 LPRINT "Point Latitude Longitude Latitude Longitude Distorg®

5290 LPRINT * No. in degrees-minutes in decimal degrees in Km"

5300 ~ )

5310 / printing the point distances

9320 ¢4 Tt TTTTTTTTomeosmosecmnes

5330 LPRINT

5340 ‘~-=emmmmmmmmmemae

5350 FOR J=1 TO S1

5340 A=S1(J,1) ¢ B=S1(J,2)

5370 LPRINT USING "f£££ ";J;

5380 LPRINT USING " ££"";FIX(A);

S53%0 LPRINT USING "f£.£” ";(A~-FIX(A))*100;

5400 LPRINT USING "f££££°";FIX(B); .

5410 LPRINT USING "££.£° *;ABS(B-FIX(B))%100;

5420 LPRINT USING * ££.£££° ";51(J,3);

5430 LPRINT USING "££££.£££° *;S1¢J,4);

5440 LPRINT USING *  ££££.££";51¢J,5)

5450 NEXT J

5460 ‘mmmm—m—mme———e——

5470 - )

5480 Printing of the first table with regular intervals

5490 - - -

5500 ‘ ~~-——mmmmeemaee

5510 FOR I1=1 TO 3

3529 IF S§¢I,1)=2 THEN 5570

5530 NEXT 1

9540 ‘ e—mmmmmmmemmee

5550 GOTO 4340

5560 -/

SS76 PRINT : PRINT

5580 PRINT "Ready to print the first table with reqular intervais : *;
S$(1); ¢ INPUT. ® (Y/N) ";R$

5590 R$=LEFT$(R$,1) : IF R${O"Y* AND R$()>"y" THEN 5580

5660



5610
5420
3430
5640
5650
5649
5470
9480
3490
5700

5710
5720

3730

’

preparing the printer

LPRINT CHR$(27)"E"CHR$(27)"L012"CHR$(27)" ! *CHR$(27)"n"

LPRINT SPC(30-LEN(TS$)/2)CHR$(27)*X"T$ ‘printing the title
LPRINT CHR$(27)*Y" : LPRINT CHR$(27)°N*
LPRINT : LPRINT : LPRINT

LPRINT * "3S%CD)

LPRINT CHR$(27)*E" : LPRINT CHR$(27)CHR$(34)
LPRINT

‘printing the subtitle

’

printing the column headings

IF §{1,2)=]1 THEN S1$=" Latitude® ELSE Si$="Longitude®

5740 LPRINT "Point ®;Sis;" ";S1%;" Distorg®

5750 .LPRINT * No. in deg-min  decim. deg in Km*

5760

5770 © printing the point distances

§780 4 TTTTTTTTTTToTTosomoonomeses

5790 LPRINT

5800 ‘--—=m————emoem

5810 FOR K=1 TO S2

5820 A=S2(K, 1)

5830 LPRINT USING "£££  *;K;

5840 LPRINT USING *  ££££°";FIX(A);

5850 LPRINT USING "££.£’ ";ABS{(A-FIX(A)))>*100;

5860 LPRINT USING " £E££.£££° *;52(K,2);

- 5870 "LPRINT USING * £LEL.E£%;82(K, D)

5880 NEXT K

5890 /--——mem—mm e

5900

5910 * is there a second table with regular intervals ?

S920 ¢ TS

5930 IF 1=3 THEN &340

3940 FOR I=I+t T0 3

5950 IF S5¢I,1)=2 THEN 4010

5940 NEXT 1

5970 GOTO 4360

5980 ¢

5990 Printing of the second table with regular intervals

6000 -

4010 PRINT : PRINT

6020 PRINT "Ready to print the second table with regular intervals : *;
S$CI); : INPUT * (Y/N) ";R$

4030 RE=LEFT$(R3,1) : IF R${>“Y" AND R3<>"y" THEN 5580

6040 - :

6050 * preparing the printer

-1 - A

6070 LPRINT CHR$<27)"E"CHR$(27)"L012"CHR${27)" '"CHR$(27)*n"

4080 LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"T$ ‘printing the title

46090 LPRINT CHR$(27)"Y" : LPRINT CHR$(27)"N"

6100 LPRINT : LPRINT : LPRINT

6110 LPRINT "  *;S#(D) ‘printing the subtitle

6120 LPRINT CHR$(27)"E® : LPRINT CHR$(27)CHR$(34)

6130 LPRINT

4140

6150 * printing the column headings

[-2%-1) I

6170 IF 8{I,2)=1 THEN Si$="Latitude " ELSE S1$="Longi tude"

4180
6199
4200
4210
6220
4230
6240
46250
6260
4270
6280
6290
4300
4310
4320
4330
4340
43350
4340
4370
4380
6390
4400
4410
4420
4430
4440
4450
46440
6470
6480
4490
6500
6510
4520
6530
4540
4390
6340
4370
4380
43590
4600
4610
6620
4630
66490
6430
8860
4670
6680
4690
4700
4710
6720
6730
6740

6750

LPRINT *Point ":S1%3" 518" Distorg"
LPRINT ® Neo. in deg-min decim. deg in kKm®
‘ printing the point distances
LPRINT
FOR K=1 TO 83
A=53(K,1)
LPRINT USING "£££ ";K;
LPRINT USING * ££" " FIXCA);
LPRINT USING "££.£° " ;ABS((A-FIX<A)))*100;
LPRINT USING * £E.EEE°  ";S3(K,2);
LPRINT USING *  £E£££.££";83(K,3)
NEXT K
‘ DRAWING OF THE PROFILE ON THE SCREEN
CLs
‘ Presentation and questions
PRINT
PRINT "Now you will see the drawing of the profile on the screen.®
PRINT
‘PRINT "The screen is 640 points wide : what distance in km do you want”
INPUT “"between 2 points : *;SL
PRINT °"The screen is 225 lines high : what distance in.m do you want®
INPUT “between 2 lines : ";SH
PRINT
PRINT °*You will have the choice between : *
PRINT * Make a copy of the screen on the printer"
PRINT * Change the parameters®
PRINT * Or end the program"
PRINT "1f you want to make a copy on the printer : Keep the printer®
PRINT. "ready, and type *;
SCREEN 0,1 : PRINT °C"; : SCREEN 0,0 ‘C in reverse video
PRINT * (no echo will appear on the screen).”
PRINT "1f you want to change the parameters : type ";
SCREEN 0,1 : PRINT "P*; : SCREEN 0,0 ‘P in reverse video
PRINT “Typing any other key will end the program®
PRINT * 1+ the profile is too long to be drawn on only one screen’
PRINT "page, a small dot" : PRINT “will appear at the bottom left of"
PRINT "the screen and you will hear a beep :* ’
PRINT "if you want to make a copy on the printer type *;
SCREEN 0,1 : PRINT "C* : SCREEN 0,0
PRINT "if you want to change the parameters type ";
SCREEN 0,1 : PRINT "P" : SCREEN 0,0 )
PRINT "if you want to see the next part of the profile type ";
SCREEN 0,1 : PRINT °"N* : SCREEN 0,0
,
LOCATE 25,10 : SCREEN 0,! "“last line, reverse video
PRINT "< PRESS ANY KEY TO HAVE THE DRAWING AND BE PATIENT >*
AS=INKEY$ : IF A$="° THEN &4740 ‘enter any character



6760
&770
4780
6790
4800
4810
6820
46830
4840
6850
4840
4870
4880
4890
6900
4910
4920
6930
46940
6950
4940
6970
46980
4990
7000
7010
7020
7030
7040
7050

7040
7070
7080
7090
7100

7110
7120
7130

7140
7130
7140
7170
7180
7190
7200
7210
7220
7230
7240
7250
7260
7270
7280
7290
7300

SCREEN 1,0 : CLS ‘setting the screen to graphics and clearing it
: Drawing

EINE :a:a;:2639,222),,8 ‘drawing of the frame

, drawing of the lines

J=1 : D=0 : GOTO 4900 ‘first line

f=K ‘other lines

‘ looking for the last point of the line
T

FOR I=J TO N2

IF PNTS(1,7)/5L<<{440+PNTSC(J,7)/5L) THEN 4930
K=I-1 : GOTO 4980
NEXT 1
IF I=aN2+1 PHEN K=N2

’

’

looking for the minimum and maximum depths of the line

FOR I=J+1 7O K
IF PNTSCI,3)<MIN THEN MIN=PNTS(I,3)
IF PNTS(I,3)>MAX THEN MAX=PNTS(I,)

IF D+(MAX-MIN)/SH+5>221 THEN PSET (0,224) ELSE 7070
“if¥ the last line goes out of the screen
BEEP : GOTQ 7200
‘first point of the tline

FOR T=J+1 TO K
LINE -(PNTS(I,7)/SL-PNTS(J,7)/SL,PNTS(1,3)/SH+D-MIN/SH+5)
‘drawing of the line linking the points of the profile
NEXT 1
D=D+ (MAX-MIN)/SH+S
‘distance on the screen from the top to the min. depth of the next line
IF K<N2 THEN &850
‘ inguiring about the next work to do : continue to draw the lines
 on the screen, change the parameters of the drawing, copy
‘ the drawing on the printer
AS=INKEY$ : 1F As$="" THEN 7200
IF A$="N*" OR A$="n" THEN D=0 ELSE 7250
CLs ‘clears the screen
LINE (0,0)-¢(63%,222),,8 : GOTO 7070 ‘new frame
G0T0 7070
IF A$=“P® OR As$="p" THEN CLS ELSE 7280
SCREEN 0 ‘normal screen
-60TO 6430
IF A$="C" OR A®="c" THEN 7310 ELSE 7490

.

7310
7320
7330
7340

7350
7360
7370
7380

7399,

7400
7410
7420
7430
7440

7450
7460
7470
7480
7490
7500
7510
7520
7530
7540
7550
7560
7570
7580
7590
7400
74810
7820
7630
7440

7650
7860
7670
7680
7690
7700

‘ SCREEN COPY ON THE LINE PRINTER

.

LPRINT CHR$(27)"E"CHR$(27)°LO12"CHR$(27)" ! "CHR$(27)"n"

‘setting the left margin and the character type for the title
LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"T$ ‘printing the title
LPRINT CHR$(27>"Y* : LPRINT CHR$(27)“N"
LPRINT : LPRINT : LPRINT
LPRINT * Screen copy of the profile*
LPRINT CHR${27)CHR$(34)

LPRINT

LPRINT * The drawing is"®;640/SL;"Km wide."
LPRINT * It is 221 lines high, one interval between two lines represents"”
LPRINT SH;*m."
LPRINT CHR$(27)"p*

‘printing the subtitie

: LPRINT CHR%(27)"T02"
‘setting the printer for graphics

s

.

Copy line after line of the 440 dots of each line

FOR 18=0 TO 222

Xig="" : X2%="" ; X3I$=""  X4=""*
‘reading each point along one line from 0 to 43%
FOR JS=0 TO 15% : X13=X1%+CHR${POINT(JS,I18)/7) : NEXT JS
FOR JS=140 TO 319 : X2%$=X2$+CHR$(POINT(JS,15)/7) : NEXT J§S
FOR JS=320 TO 479 : X33=X3$+CHR3(POINT(JS,18)/7) : NEXT JS~
FOR JS=480 TO 439 : X43$=X4$+CHR$(POINT(JS,158)/7) : NEXT JS
LPRINT CHR$(27)"60440"X13$X23X3%$X4%
NEXT IS
LPRINT CHR$(27)"A* : LPRINT CHR$(27)"E"

‘setting the printer back to character printing

GOTO. 7200 “to test a new character entry on the Kerboard
’ The end

SCREEN 0 ‘setting the screen back to normal

END



B
*

This prograe conpuies the position of points along a profile and
and vill give a scheaatic line draving of thisprofile.

The data are located in a separate file. First dala having the
latitude snd longitude of break points and other imporiant points
along the profile, and then data containing the latitude, longitude
and depth of all the poinis of the profile,

The latitude and longitude are in degrees & minutes and writien
in a special format @ -184.358 means 194°¥ 35,37 {the winus sign is
for South latitude and est longilude).

The first line of the data file sust be nuabered 588 and must
read the values of the tus variables N1 and N2 containing ! for Kl
ihe nuaber of break poinis, and for NZ ihe nuaber of roints along
the profile. For sxample :

500 K1=38 @ H2=568

The 1ast line number musi not exceed 4999, The data file naee
sust have .DRT as exiension, and must have been saved in an RSCQI
foraat,

This data file sust be wut inlo tvo random access data files by
the srogras 'RANPROFL’ before any processing within this progras.

The prograa will give you 3 lisi on the line prinier of {he lat
and long of the soinis along the profile in degress and minules,
and in decimal degress the distance from one point to the nexi,
and the distance froa ithe firsi, correcied by the distance between
break points, and the deeth., The distances are in ke, and the
depth in selers,

Then you will have 2 printed list of the lat and long of the
bresk points in degrees and minutes, and in deciaal degrees, the
distance in ke between the point and the preceding one, and the
cunulated sua coaputed frow the points along the profile; the last
co!u:n vill give the distance along the profile fros the first
point,

You aay use another feature of this program ¢ have the disiance

fros ihe origin of points crossing seridians and parallel, spaced
by a chesen interval.

*

The profile will be drawn on the screen without any indicatisn,
it 15 Just done for you {0 have a3 schewatic viev, the lengih of
the screen will shov only a profile 648 wa long. If the section is
longer it will be broken, and vill be read from top to boilom of
screen,

You vill be allowed to aske 2 screen copy on the line printer,
but 1t will take about half and hour. If your profile need sore
than one screen il will loop until the end, and you will be
alloved to make copies.

DISK READY (Y/N) 7 %

Hames 0f the dgaty files on the disk ¢
NATRENCH,DAT BREPROFL_DAT PNTPROFL.DRTY

Kame of your breakpoinils data file ¢ ? BRKPROFL.DART
Name of your profile poinis data file ¢ 7 PHIPRUFL.DRT

TITLE ? HIDDLE AMERICA TRENWCH RXIS

fire the data conlincusly increasing or decreasing along
tatitudes (1) or along Longitudes {2) ¢ 7

“fre the Longitudes increasing {1) or decressing (2) along the profile

Bould vou like to have ue to J tables {1 with irregular intervals

and 2 wilh regular intervals of lal or long) (V/H} 73

How many iables do vou vani to create (up 1o 3) 7 2

TRBLE + .. ,
Sublitle & ? ﬁj;gjf_ﬁg;i%gni
Uhat kind ¢ irregular 1niervals {1) (only one}
or regular intervals (2) 7 |
‘How many points in the table with irregular intervals 7 1§
Point | Lat in degrees & sinutes ? {§.487
Long in degrees and minutes 7 -184.578

Point 2 Lal in degrees & minutes ? 16,

Long in degrees and minutes 7 -93.413
Paint 3 Lat in degrees & minuiss ? 16,23

Long in degrees and minuies 7 -99,215
Point 4 Lal in degrees & minutes 7 §5.]

Long in degrees and minutes © -9),488
Paini § Lal in degreés & sinutes ? 13, M

Long in degrees and ainutes 7 95,2
Point 6 Lat in degrees & ainutes ? J],333

Long in degrees and minules ? -84.{
Faint 7 Lat in degrees & minutes ? 18,3

Long in degrees and sinutes 7 -3/ 1

Point 8 Lat in degrees & minutes ? §.7{3
Long in degrees and minuies 7 -83,33]

Point 9 Lal in degrees & minutes 7 7,134
_ Long in degrees and minutes ? -87,292
Point 18 Lal in degrees & minutes 7 5.3,
Long in degrees and minutes ¥ -73.583




TABLE 2 )
Subtitie ¢ ? Longit
Yhat kind : irregular intervals {1} (only one}
or regular intervals (2)_?15
Are the data Latitudes (1) or Longitudes (2) ? 2

first value (DD.MM) 7 -103
last value (DD.MM) 7 -8@
interval (DD.WM) 7 1

*
PLERSE, WRIT ...

Ready o print the table with the break points (V/H) 7 y
Ready to print the table with all the profile points (Y/N) 7 ¥

Ready to print the first table wilh regular intervals ! Longitudes (Y/H) 7 Y
*

Kou you will ses Lhe draving of the profile on the screen.

o o o 0

The screen is 648 points wide ! vhat distance in ka do you wani
betueen 2 points & ?

The screen is 225 lines high : what distance in s do you want
betwesn 2 lines : 7 3§

You will have the choice betuyeen !
Nake 3 copy of the screen on ihe prinier
Change the parameters
Gr end the progran
If you vani Lo make 3 copy on the prinier ! keep the printer
ready; and type B (no echo will appear on the screen).
I# you vant Lo change the paraseters : type B
Typing any ciher key will end the progran
If the erofile is {00 lomg . t: drawn on only one screen
page, 2 small dot
vill appear at the botlos left of
the screen and you vill hear a beep !
if you wani to make 3 copy on ihe printer tuype i
it you want to change the paraselers type §
if you want to see the next pari of the profile type B

Ready to print the table with irregular intervals ¢ Circle Sections (Y/H) ? Y

(-1l

The screen is 648 points vide ¢ what distance in ka do you want
betueen 2 poinds ! 7 |

The screen 1§ 225 lines high @ wvhal distance in » do you vant
betveen 2 lines ¢ 7 25

You vill have the cheice betyeen !
Make 3 copy of the screen on the printer
{hange the parameters
Or eond the progras
If you want to make a copy on the erinter ¢ keep the printer
readu, and tupe B (no echo will apeear on ihe screen),
If you vani to change the sarameters @ type §
Tuping any other key will end the prograa
1f the profile is too long {o be drawn an only one screen
page, 3 shall dot
viil appear al the boiiom left of
the screen and you will hear a beep !
if you vant to sake 2 copy on the printer type
if you vani to change the paraneters tupe §
if vou vant to see the next part of Lhe profile tupe
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Break points along the profile
™~ 'w"l‘\
i
‘ Van! _,"’ﬂ;“‘\‘_," @ Poi . . . R R
) L A . M oint Latitude Longitude Latitude Longitude Deach Dcumul Distorg
P - "q‘\_l\-\__" ‘-ﬂ\‘ \ No. in degrees-minutes in decimal degrees in Km in km in km
!
%, 1 18%44.2° -105" 3.8 18.770* -105.043" 0.00 0.00 0.00
\ 2 18%40.7” -104°57.8° 18.4678" -104,%43" 14.74 14.48 14.74
L 3 18922.47 -104"33,3~ 18.373" -104,555" 54,73 55.42 69.48
Ay 4 17°46,0 -103"44.0° 17.767* -103.733" 109.86  113.046 179.34
] ue— S 17%22.3° -102744.7 17.372" -102,778° 110.24 112.17 289.58
A A M s é 16"°57.9° -101°53.5  14.965" -101.892°  104.41 _ 106.13 93,98
KJWf‘f\h\fb#‘HJ —t 7 16"38.7° -101"11,7~ 16.445" -101.195° 82.19 82.95 476.17
a ANy A [ 8 16%20.4° ~100"10.0" 16.340° -100.167* 114.64  117.19 590.81
B ﬁ_;f s - 9 16" 2.3 -99721.5% 16.038" ~99.358° ?2.43 ?4.12 683.24
10 15744.47 -98°39.3/ 15.773" -98.,455" 80.358 83.18 763.84
11 19°29.7¢ -97%47.4" 15.495* -97.793* 97.22 101.30 841.06
12 15%17.4° -97"13.8” 13.293* -97.230" 464,31 48.81 925.37
13 15713.1° -95"48,8~ 15.218° -95.813" 152.07 154.15 1077.44
14 15" 0.4/ -95°20.0" 15.007" ~95.333" 54.47 57.12 1133.91
15 14%42,1° -94°50.4° 14.702* ~94.843* 42.48 63.78 1196.39
14 14*10.1° -93°59.7° 14,148" -93.995" 108.74 111,28 1305.12
s 17 13%49.0 -93*19.0” 13.817" ~-93.317* 82.77 84.55 1387.%0
i i 18 13°2%.0° -92%40,0/ 13.483* -92.867" 79.28 81.37 1467.18
) ) 19 12%48.7° -?1%14.4 12.812" -91.240" 171,44 174.73 1438.62
A 7 20 12°30.3° -90°32,5/ 12.505" -90,542* 82.95 83.71 1721.357
.\__}_,_,_\__/ 21 12°10.0  -89°35.0°  12.167° -89.583°  110.56  113.94  1832.13
22 11°44.6° -88°38.8~ 11.777* ~88.647° 110.41 111,70 1942.74
Fi, 23 11°33.3¢ -88"10.0” 11,555 -88.147° 57.45 58.21 2000.39
H 24 10°50.0 -87"13.1’ 10.833" -87.218° 130.78 132.346 2131.17
r},fﬂ 25 9%48.9 -84°20.0” ?.815" -86.333" 148,84 150.82 2280.03
fﬂ . 28 9t 9.0 ~-85*30.0/ ?.150" -85.500° 117,39 127.91 2397.42
i, 27 8°3%.3” -84°25.5 8.455* -84,425* 130.13 134.99 . 2527.55
ﬂa_JﬁM——f; 28 8°21.3 -83"52.1~ 8.355" ~83.848° 69.65 71.37 2597.20
ﬁ_J/ 29 8710.7” -83%22,4 8.178" -83.377" 57.40 58.81 2654.60
[\"—hq_,—/\b 30 7°50.0°  -82°59.5 7.833"  -82.992" 57.11 58.47  2711.71
J 31 7"19.0” -82°50.0" 7.317° ~82.833" T 5%9.91 80.76 2771.62
?’#J 32 7*11.87 -82"19.9~ 7.197* -82.332* 54.90 57.12 2828.52
: ﬁ 33 6"54.67 -81°51,8” 6.943" ~81.843" 38.73 62.75 2887.25
ﬂ i\\ 34 6*52.%9 -79°50,3" 4.882° -7%.838" 223.48 229.82 3110.73
E { . . .
i t— {
/ \
r ' ! \
/ \ | \
3
\ "'\\___x” AN
i \\_ -~ \.____—




All

Point

SO SN O A B WO N e

MIDDLE AMERICA TRENCH AXIS

the points of the

Latitude Longitude
in degrees-minutes

18%44.2° -105" 3.8’
18742.3° -104"59.4’
18"41.1° -104"58.27
18°40.3’ -104°57.4°
18°40.0 -104°57.37
18°24.5’ -104741.8/
18%23.9° -104"36.8°
18°23.1° -104"35.17
18°21.7” -104°31.5"
18"21.46 ~-104"31.3°
18°20.0° -104°2%.6"
18°18.6” -104°28.8°
18°15.6 ~-104°27.9’
18°14.8” -104"27.4~
18°13.4° -104°28.57
18°10.4° -104*24.0°
18°16.1° -104"23.7°
18" 8.9/ -104°22.2’
18* 8.5’ ~-104"21.0”
18* 4.5’ -104"17.4°
18* 3.4° -104'10.0
18* 0.7 ~-104° 5.1~

17°59.9 -104" 3.7° -

17°59.47 -104" 2.9“
17°56.1 -103°54.87
17%43.0° -103"42.27
17°39.6° -103"35.1
17°37.2° -103*29.0°
17"35.9° -103"25.3"
17°34.4° -103°21.5"
17°24,3 -102*55.90°
17°23.7° -102"52.5°
17°23.1’ -102°S0.0’
17°22.8° -102°49.7°
17°20.97  ~102%42.6°
17°14.17 -102°31.2°
17°12.3” -102°28.8“
17"16.0° -102°27.4°
17 9.47 ~-102°26.8"
17% 9.4° -102°246.3°
16*59.57 -101°59.6’
16°56.4° -101"47.5°
14°54.8’ -101°43.87

profile
Latitude Longitude
in decimal degrees
18.770" -105.043"
18.705" -104.993"
18.485* -104.970°
18.672* -104.957*
18.667° -104.995"
18.442° -104.497"
18.398" -104.413"
18.385* -104.583"
18.342° -104.525"
18.350" -104.522"
18.333* -104.493"
18.310° -104.480"
18.240" ~104.445°
18.247° -104.457"
18.223" -104.442°
18.173* ~104.400"
18.148* -104.395°
18.148* -104.370°
18.142° -104.350*
18.108° -104.2%0°
18.057* -104.167"
18.012* =-104.085"
17.998° -104.042°
17.990* -104.048"
17.935" ~-103.947°
17.717* -103.703"°
17.660° -103.585"*
17.620° -103.483"
17.598° -103.422°
17.573* -103.358"
17.405* -102.917°
17.395* =-102.875"
17.385* -102.833"
17.380" -102.828"
17,348° -102.710°
17.235° ~-102.520°
17.205* -102.480"
17.167% -102.457°
17.160° -102.443°
17.157" -102.438°
16.992* -101.993°
16.940* -101.792°
14.913" -101.730*

Deach
in Km

0.00
10.34
3.32
2.05
0.58
37.0t
10.04
3.34
6.85
0.40
4.22
2.96
5.79
1.73
3.04
7.10
0.77
3.44
2.24
7.35
14.27
?.99
2.88
1.489
12.39
33.43
14.03
11.67
6.98
7.28
50.48
4.57
4.57
0.77
13.06
23.81
S.41
4.94
1.60
0.65
90.78
22.24
7.21

Distorg
in km

0.00
10.38
13.72
15.74
16.31
52.86
62.77
66.07
72.73
73.12
77.22
80.09
85.71
87.39
90.35
97.25
97.99

101.35
103.53
110.48
124.55
134.26
137.06
138.70
150.74
185.55
199.36
210.83
217.49
224.84
274.45
278.94
283,43
284.19
297.04
320.44
325.789
330.44
1332.22
332.85
382.81
404,84
411.98

Depth
inm

5000

5000

4500
4500
4550
4550
4500
4450
4250
4300
4300
4200
4350
4350
43S0
4400
4450
4550
4450
4730
4850
4850
4850
4900
4900
4900
4850
4800
4750
4750
4750
4700
4600
4500
4500
43550
4350
4550
4530
4500
4550
4800
4850

623
624
425
624
827
4628
429
4630
631
432
433
634
635
836

...637
638

439
640

4°97.27
4"56.37
6°56.67
6°56.7°
6"368.67
6°56.4¢
6°54.2°
6"52.0
6°S1.0°
6"90.97
6°50 .47
6°50.0/
6°49.0/
4°47,9

6°44:9

8744.8/
8"46.6°
6"46.6°
6"44.3
6°46.17
6°44.07
4°46.2°
6"46.27
6"46.2°
6°45.7°
6°45,5
4"44.0°
6"52.9/

-82* 1.8’
-81°97.8°
-81"55.07
-91°54.1”
-81"51.8”
-81°49,7°
-81%44.97
-81"44.4’
-81°42,2
-81"38.8
-§1%34.37
-81°35.0°
-81%32.4"
-81"30.0"

. -81"25.9”

-81°23.1°
-81%21.5"
-81"19.4”
-81°17.6’
-81714.9~
-81°12.4
-81°10.7/
-81* 8.2
-81°* 3.7
-81* 2.1’
-81° 1.6
-80°59.4/
-79"50.3°

6.953"*
6.938"
6.943°
6.945"
6.943"
6,940
6.903"
6.867°
4.850°
é.848"
4.840°
4.833"
$.817°
é.798"

6.782"

6.780"
§.777°
8.777°
6.772°
é6.748"
6.787°
4.770°
6.778"
6.770°
6.762"

6.758*

8.767"
6.882°

-82.,030°
-81.943"
-81.917"
-81.902"
-81.843*
-81.828°
-81.782"
-81.743"
-81,703"
-81.647"
-81.605"
-81.583"
-81.543
-81.500°
-81.432"
-81.,385"
-81.358"
-81.327°
-81.293*
-81.248*
-81.207°
-81.178"
-81.137*
-81.,042"
-81.035"*
-81.027"
-80.990°
-79.838"

18.97
7.55
5.19
1.47
4.24
3.88
6.58
5.88
4.79
.27
4.70
2,951
4.80
5.2t
7.78
5.16
2.97
3.50
3.73
4.99
4.61

3.15.

4.61
8.29
3.09
0.99
4.16
127.98

2869.79
2876.86
2881.72
2883.28
2887.25
28%91.03

© 2897.43

2%03.1¢4
2907.83

2913.92

2918.50
2920.94
2925.60
2930.67

.2938.24

2943.27

.2946.14

2949.56
2953.19

2958.0S°

2962.93

2965.60.

2970.09
2978.14
2981.16

. 2982.13

2986.18
3110.73

3050
2900
2830
2800
1300
1500
1630

T 1700
- 1730

1850
1900
1950
2000
2030
2150
2230
2300
2430
2500
2530
2750
2900
3000
3200
3250
3300
3350
3350



MIDDLE AMERICA TRENCH AXIS MIDOLE AMERICA TRENCH AXIS
Circle Sections Longi tudes
Point Latitude Longitude Latitude Longitude Distorg Point Longi tude Longi tude Distorg
No. in degrees-minutes in decimal degrees in Km No. in deg-min decim. deg in Km
1 18°40.7° -104"57.8° 18.478° ~104.943" 14,73 1 -105° 0.0/ -105.000" 2.39
2 16*10.0° -99%41.8/ 16.147" -99.4692° 444,89 2 -104° 0.0 -104.000° 144.42
3 14°23.07 -99*21.5/ 16.383"° -99.358"° 483.26 3 -103* 0.0 -103.000° 245.09
4 15°13.1° ~-95°48.8/ 15.218° -93.813"* 1077.44 4 -102* 0.0 -102.000° 1 382.04
S 15" 0.4 -95%20.0” 15.007" -95.333" 1133.91 5 -101* 9.0~ -101.000° 497.40
é 11°33.3/ -88°10.0 11.5585° -88.147° 2000.3% é -100" 0.0° -100.000" ) 610.43
7 10°50.3 -87"13.4° 10.838° -87.223" 2130.40 7 -99* 0.0 -99.,000°" 725.24
8 8°21.3/ -83°52.1~ 8.355* -83.848" 2597.20 8 -98* 0.0 -98.000° 837.38
9 7°13.4/ -82729.2/ 7.223*  -82.487° 2810.27 9 -972" 0.0/ -97.000"° 949.86
10 6°952.9° ~79%50.3 6.882° -79.838° 3110.73 . 10 -94" 0.0 -96.000" 1056.72
. 11 -95¢ 0.0’ ~-95.000" 1175.97
12 -94* 0.0’ -94,000* 1304.24
13 -93* 0.0 -93.000" 1425.93
14 -92* 0.0 -92.,000" ©1549.75
15 -91* 0.0’ ~91.000° - 1467.31
16 -9¢* 0.0 -90.000" '1784.83
1?7 -89* 0.0 -89.000" 1901.13
18 -88* 0.0 -88,000" 2021.38
19 -87° 0.07 -87.000° 2166.20
20 -84 0.0/ -86.000" 2329.97
21 -85" 0.0” -85.000" 2455.63
22 © -84* 0.0” -84.000" 2579.48
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



MIDDLE AMERICA TRENCH AXI1S MIDDLE AMERICA TRENCH AXIS

.Screen copy of the profile Screen copy of the profile
The drawing is &40 km wide. The drawing is 440 km wide.
It is 221 tines high, one interval between two lines represents S0 m. It is 221 lines high, one interval between two lines represents 20 m.
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MIDDLE AMERICA TRENCH AX1S

Screen copy of the profile

The drawing is 440 Km wide.
It is 221 lines high, one interval between two lines represents 25 m.




4.3

10
15
20
25
30
35
40
45
S0
SS
60
65
70
75
80
85
90
95

REM
REM
REM PROGRAM MATPROF ILE’

REM

REM JACQUELINE ROUMP, AUG. 1984
REM
PAGE
INIT
SET DEGREES

CHARSIZE 4

PRINT ~ MAT PROFILE”
PRINT

PRINT

CHARSIZE 3

REM

REM PRESENTATION

REM s=g======za==x

PRINT “PROGRAM TO DRAW THE MIDOLE AMERICA TRENCH AXIS PROFILE FROM ~

100 PRINT “DATA PROCESSED ON A ZENITH 100 COMPUTER”

105 PRINT ~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 “PENHOLDERSs. IF IN COLOR, YOU MUST KNOW THAT «~

120 PRINT ~ PEN 0 .IS USED FOR THE AXES”

125 PRINT ~ PEN 1 FOR THE TITLE, THE BREAKPOINTS AND 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 =zzzses===x

160 REM

165 REM TABLE OF THE DATA DISTANCES AND DEPTHS ALONG THE PROFILE

170 REM

175 NO=650

180 DIM A(NO.2)

185 DATA 0,5000,10438,5000,13.72,4500.15474,4500.16431,4550,52.86.4550
190 DATA 62477,4500,66.07,4450,72.73,4250,73412,4300.,77 22,4300

195 DATA 80.09.4200,85.71,4350,87:39,4350,90+35,4350,97 25,4400

200 DATA 97.99.4450,101.35,4550,103453,4650,110.68,4750,124.55,4850
205 DATA 134.26.4850.137.06,4850, 138+7,4900, 150+74,4900. 185.55,4300
210 DATA 199,36.,4850,210083.4800,217.69,4750,224.84.,4750,274.45,4750
215 DATA 278.94.4700,283.43.4600,284.19,4500,297 504 ,4500 320446 ,4550
220 DATA 325.78,4550,330.64,4550,332.22,4550,332485,4500,382.81,4550
225 DATA 404.84.4800.411,98.4850.415.59,4900,421.71,4850.436.63,5000
230 .DATA 474.84,5000,477.24,5050,479412.5100,480.34, 550, 483,01 5250
235 DATA 485.47.5250,507.55,5300.,510452,5300.515.26,5250.520.15,5300
240 DATA 522.59,5400.524.74,5550,536469,5550,538.68,55%0.586435,5550
245 DATA 588.49.5500.589.63.5400,602.41,5300,604,32,5200,605.33,5250
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%50,653.73,5350
260 DATA 658.8,5400.678484.5400,680.97 ,5300,683.26,5250,691.81.5300
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
275 DATA 748.87,4900,757.98,4900,761497,4900,763.84,4800,768+7 .5300
280 DATA 770025,5350.775.12,5350,780061,5300,781.98.5250,790.86,5250
285 DATA 796.57.5200,798475,5150,800.3.5100,804.99,5160,814.11.5100
290 DATA 814.65.5100,815.58,5300,825+21,5300,827 .72, 52%0-836. 16,5200
295 DATA 836.87.5150,837.9,5150,838.41,5150.861.06,5000,86443.5100
300 DATA 869.05.5200.870.73,5250,879422.5250,883.05,5200,891426,5000
305 DATA 893.33,4950.896426,4950.901.45,5050,905.76,5050,908.68,5050

700
705
710
715
720
725
730
73S
740
745
750
755
760
765
770
775
780
785
790
795
800
80S
810
815
820
825
830
835
840
845
830
855
860
865
870
875
880
885
8390
835
900
905

DATA 2310.39.4300,2315.78,4250,2320.47 ,4200,2321.68,4200,2323,4200
DAT 2324436,4150,2325.21,3900,2325.89.3800,2326.42,4000,2331.61,4000
DAT 2334,67,3950,2345.01,3900,2348.26,3850,22350.77 - 3800,2352.06,3750
DAT 2353.49,3750,2354.72,3800.2356.04,3800,2356.98.3750,2360.01,3750
DATA 2360487 .3800,2363.99,3800,2372425,3700,2373.6,3700,2380033,3700
DATA 2386494.,3600,23920.74,3550,2397.42,3500,2398415.3450,2398.5,3400
DAT 2400.69.3400,2401.22,3350,2401.93,3350,2404.57 ,3550.,2407 .77 , 3600
DAT 2409.58.3650,2414.08,3700,2430.56,3700,2433.58,3700.,2437.48,3700
DATA 2441,95,3650,2443.14,3600.,2446,3600,2449,91,3600,2463,13,35350
DATA 2471.86,3550,2476.89,3600,2497.1,3600.2501.58,3500,2504.78.3450
DATA 2506.42.3350,2508.56,3300,2512474.,3200,2513089,3150,251602,3100
DAT 2518051,2800,2524.54,2750.2525.74,2750,2526.51 ,2800,2528.68,2900
DAT 2535,33,2900,2536.86,2850,2540.56,2800.2543,85,2750,2552.21,2600
DAT 2554.24,2500,2555.85.2450,2559472,2450,2585.05.2350,2577 « 24,2250
DATA 2579.09,2200,2582.06,2150,2586015.2100,2589.75,2000,2597.2,1750
DAT 2598.54,1750,2605.61,1750,2610.92,1750,2613.02.,1850,2640.82,1850
DATA 2642452,1750,2643048,1500,2645.18,1800.,2652.03,1800,2654.6,1500
DAT 2655.97,1500.2656.87,1500,2658085,1750,2667 .13, 1900,2672.95,1900
DAT 2711.71,2000,2736.96,2750,2751.92,3150,2760.18,3250,2765.04 ,3350
DAT 2787.57,3400.2793.37,3400,2810027 -3300,2822.18,3250,2823.84,3000
DAT 2825.71,3000,2828.52,2750,2830415,2800,2837.32,2900,2842,37,2350
DAT 2852,04,3050.2869.79,3050,2876.86,2300.2881.72.2850,2883,28,2800
DAT 2887,25,1300,2891.03,1500-2897.43,1650,2903.16,1700,2907.83,1750
DATA 2813,92,1850.2918.5,1300,2320034 - 1950,2925.6,2000,2930.67 , 2050
DAT 2938.24,2150,2943.27,2250,2946.16.,2300,2949.56,2450,2953. 19,2500
DATA 2958,05,2550,29624.53,2750,2965.6.2900, 2970409, 3000,2978. 16,3200
DATA 2981,16,3250,29824.13,3300,2986.18,3350,3110.73,3350

READ A

REM

REM TABLE OF BREAK POINTS NUMBERS AND DISTANCES ALONG THE PROFILE
REM
N1=34
DIM B(N1.,2)

DATA 1.0,.2,14074,3,69.48,4,179:34,5,289.58,6,393.98,7,476.17
DATA 8,590.81.9,683026,10.763.84,11,861.06,12,925:37,13,1077 .44
DATA 14.1133.91,15,1196239,16,1305.12,17,1387.9,18,1467.18

DATA 19,1638.62.20.,1721:57,21,1832013,22,1942.74,23.,2000.39
DATA 24,2131017,25,2280,03,26,2397.42,27,2527.55,28,2597.2
DATA 29,2654.6,30.2711471,31,2771462,32,2828,52.33,2887.25

DATA 34.3110.73

READ B

REM




910 REM TABLE OF THE LONGITUDES NUMBERS AND DISTANCES ALONG THE PROFILE
915 REM

920 N2=26

925 DIM C(N2.2}

930 DATA -105,9.39,-104,144042.-103,265.09,-102,382.06,~101,497.4
835 DATA -100,610063,-99,725.24,-98,837.38,-97,949,86,-96,1056.72
840 DATA -95,1175097,-94,1304.26.-93,1425:93,-92,1549,75,-91. 166731
945 DATA -90,1784.83,-89,1901013,-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 CIRCLE SECTIONS LIMITS NUMBERS AND DISTANCES
875 REM
980 N3=x10
985 DIM D(N3.2)
990 DATA 1,14+73,2,644089,3,683.26,4,1077044,5,1133.91.6,2000.39
995 DATA 7,213004.8.2597.2,9,2810:27,10.3110.73
1000 READ D
1010 REM
1020 REM
1030 REM INITIALIZATION OF THE BENSON PLOTTER
1040 REM
1050 PRINT
1060 PRINT ”PLOTTER READY (Y/N) ? *»
1070 INPUT RS
1080 R$=SEG(RS.1,1)
1090 IF RS$<>7Y” THEN 1060
1100 GOSUB S090
1110 Z1=A(1,1)/100
1120 Z0=A{1,2)/1000
1130 Z22=0
1140 REM
1150 REM GOING TO THE FIRST POINT OF THE PROFILE POSITION IN CM
1160 REM
1170 GOSUB 5310
1180 REM
1190 REM INITIALIZATION OF THE PEN
1200 REM
1210 22=1
1220 REM
1230 REM INITIALIZATION OF WRITING TYPE AND ORIENTATION
1240 REM
1250 Z6=2
1260 GOSUB S840
1270 REM
1280 REM DRAWING OF THE PROFILE
1290 REM
1300 FOR I=1 TO NO
1310 Z1=A(1.1)/100
1320 Z0=A(1,2)/1000
1330 GOSuB S310
1340 NEXT I
© 1350 Z6=0
1360 GOSUB S840
1370 REM
1380 REM TOP HORIZONTAL AXIS
1390 REM =mzsssssssss====szas
1400 Z4=0.2
1410 Z5=0.3

1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1520
1540
1550
1560
1570
1580
1580
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840

1850-

1860
1870
1880
1890
1800
1910
1920
1930
1940
1950
1860
1970
1980
1990
2000
2010

29=90

GOsuB S700

X0=0

Y0=0

L=A(NG,1)/100

v0=0

Vi=100

GO=¢

T$="DISTANCE IN KM”

I=1

Z7=-1

REM  DRAWING OF THE AXIS WITH ABOVE PARAMETERS
REM

GOSuUB 6520

REM

REM LEFT VERTICAL AXIS

REM s=zsss=zsssss=zzss

X0=0,

Y0=0

L=10000/1000

v0=0

V1=1000

GO=1

T$="DEPTH IN M”

I=0 .

7=-1

REM  DRAWING OF THE AXIS WITH ABOVE PARAMETERS
REM '

G0sSuB 6520

REM

REM BOTTOM HORIZONTAL AXIS

REM
22=0
20=10000/1000

21=0 .

REM

REM GOING TO THE FIRST POINT OF THE AXIS
REM
GOSUB S310

REM

REM DRAWING THE AXIS, THE TICK MARKS AND PRINTING THE LABELS
REM
FOR K=1 TO N2

21=C(X,2)/100

22=1

GOsuB 5310

Z0=10000/1000+0+2

GOsSuB S310

IF C(K,1)/2=INT(C(K,1)/2) THEN 1980
22=0

Z8=C(K,1)

Y$=STR(Z8)

Z0=10000/1000+002+125%Z5
21=C(K,2)/100-LEN(YS)/2xZ4

GOsSuUB- 5310

GOSUB 5930

Z0=10000/1000

21=C(K,2)7100

GOSUB $310

NEXT K




2020 REM 2620 REM

2030 REM DRAWING THE END OF THE AXIS 2630 T$="M"

2040 REM 2640 Z1=Z1+(LEN(TS)+LEN(ZS)+4)nZ4
20S0 Z2=1 26850 Z2=0

2060 Z1=A(NO.1)/100 2660 GOSUB S310

2070 GOSUB S310 2670 Z$=T$

2080 REM 2680 Z3=LEN(ZS$)

2090 REM PRINTING OF THE TITLE 2690 GOSUB 5600

2100 REM 2700 Z20=Xx0

2110 Z$="LONGITUDES" 2710 Z1=Y0

2120 Z3=LEN(ZS) 2720 REM

2130 Z0=10000/1000+0.2+4%ZS 2730 REM BREAK POINTS TICK MARKS DRAWING AND LABELS PRINTING
2140 Z1=71-23%Z4 2740 REM

2150 Z2=0 2750 Z2=0

2160 GOSUB 5310 2760 Z5=0.25

2170 GOSUB S600 2770 GOSUB S700

2180 Z0=X0 2780 Z6=1

2190 Z1=Y0 2790 GOSUB S840

2200 Z2=0 2800 I=1

2210 REM 2810 Z0=8000/1000

2220 REM RIGHT VERTICAL AXIS 2820 Z120

2230 REM zz=zcszszsssssszsss 2830 GOSUB S310

2240 Z2=0 2840 FOR K=2 TO N1

2250 GO=1 2850 Z2=0

2260 L=10000/1000 268680 Z0=8000/1000

2270 Z1=A(NO,1)/100 2870 Z8=B(K-1,1)-1

2280 Z0=0 2880 Y$=STR(Z8)

2280 REM 28380 IF (LEN(YS$)+1)%Z4>(B(K,2)-B(K-1,2))/100 THEN 2930
2300 REM GOING TO THE ORIGIN OF THE AXIS ’ 2900 Z1=B(K-1,2)/100+(B(K,2}-B(K-1,2))/2/100-LEN(YS)/2uZ4
2310 REM 2910 GOSUB S31i0

2320 GOSUB S310 2920 GOSUB 5930

2330 Z(15)=INT(145/G0)+1 2930 Z1=B(K.2)/100

2340 J=INT(L/GO) 2940 GOSUB S310

2350 REM 2950 72=1

2360 REM DRAWING THE AXIS AND TICK MARKS. AND PRINTING THE LABELS 2960 20=8000/1000-0425

2370 REM ’ 2970 GOSUB S310

2380 FOR K=1 TO J+1 2980 Z0=8000/1000

2390 Z0=X0+(K~1)mGO 2990 GOsSuB 5310

2400 Z2=1 3000 NEXT K

2410 GOSUB S310 3010 Z4=0.25

2420 Z1=A(N0O,1)/100+0.2 3020 Z5=0.3

2430 GOSUB 5310 2030 GOsuB 5700

2440 IF K-1-INT((K-1)/Z2(15))%2(15)<>0 THEN 2510 3040 ZS="EARTHQUAKES SECTIONS AND BREAK POINTS”
2450 Z8=V0+Vimi(K-1) 3050 Z3=LEN(ZS$)

2460 Z$=STR(Z8) : 3060 Z0=8000/1000+3%Z5

2470 Z1=Z1+Z4 3070 21=Z21-(Z3+1)mZ4

2480 Z2=0 3080 Z2=0

2490 GOsSuUB 5310 3090 GOSUB 5310

2500 GOsSuB 5930 3100 GOSUB Se00

2510 Z1=A(NO,1)/100 3110 Z0=X0

2520 GOsuB 5310 3120 Zi=Y0

2530 NEXT K 3130 Z2=0

2540 REM 2140 Z4=0.2

2550 REM DRAWING THE END OF THE AXIS 3150 GOSUB 5700

2560 REM 3160 REM

2570 Z2=1 3170 REM CIRCLE SECTIONS TICK MARKS DRAWING AND NAME PRINTING
2580 ZO0=X0+L 3180 REM

2580 GOSUB 5310 3180 Z2=0

2600 REM 3200 Z0=1000/1000

2610 REM PRINTING OF THE TITLE 3210 Z1=0



3220 GOSUB S310 2820 REM

3230 FOR K=1 TO N3 2830 AS=CHR(13)

3240 20=1000/1000 3840 PRINT AS

3250 21=0(K.2)/100 2850 PRINT “CHANGE PEN IN PENHOLDER #2 INTO THE 4TH COLOR®
3260 GOSUB S310 3860 INPUT AS

3270 22=1 3870 Z6=2

3280 20=1000/1000-043 3880 GOSUB S840

2290 GOSUB 5310 3890 Z0=5000/1000

2300 20=1000/1000 3900 ZS="FRACTURE ZONE”
3310 GOSUB S310 3910 Z3=LEN(ZS)

2320 22=0 3920 Z1=1150/100-Z3/2x24
3330 IF K/2=INT(K/2) THEN 3490 3930 22=0

3340 GO TO (K+1)/2 OF 3350,3370,3390,3410,3430 3940 COSUB 4880

3350 Z$="NORTHERN SET~ 3950 Z$="TEHUANTEPEC”
3360 GO TO 3440 3960 Z3=LEN(ZS)

3370 Z$="NORTHERAN MIODLE SET~ 2970 20=5000/1000-2x25
3380 GO TO 3440 3980 Z1=1150/100-23/2%Z4
3390 Z$="SOUTHERN MIOOLE SET~ 3990 GOSUB 4880

2400 GO TO 3440 4000 Z$="COCOS”

3410 2$="SOUTHERN SET~ 4010 Z3sLEN(ZS)

3420 GO TO 3440 4020 Z0=3200/1000

3430 ZS="PANAMA FZ-80W~ 4030 Z1=2630/100-23/2%24
3440 Z3=LEN(ZS) 4040 GOSUB 4880

2450 Z0=1000/1000 4050 Z$="RIDGE”

3460 21=D(K.2)/100+(D(K+1,2)-D(K,2))/2/100~23/2x24 4080 Z3=LEN(ZS$)

2470 GOSUB 5310 4070 Z0=3200/1000+2x25
2480 GOSUB S600 4080 Z1=2630/100-23/2x24
3430 NEXT K 4030 GOSUB 4880

3500 24=0425 4100 Z0=3500/1000+2x25
3510 GOSUB 5700 4110 Z1=2920/100-Z3/2x24
3520 22=0 4120 GOSUB 4880

3530 2$="CIRCLES SECTIONS* ' 4130 Z$="COIBA"

2540 Z0=1000/1000+3%25 4140 Z3=LEN(2S$)

3550 Z3=LEN(ZS$) 4150 20=3500/1000

3560 Z1=Zaw2 4160 21=2920/100-Z3/2eZ4
3570 GOSUB S310 4170 GOSUB 4880

2580 GOSUB S600 4180 REM

3590 REM 4130 REM MAIN SURVEYS POSITIONS
2600 REM TITLE PRINTING (DOUBLED) , 4200 REM

3610 REM 4210 REM ,
2620 20=X0 . 4220 REM PRINTING OF THE NAMES OF THE SURVEYS
2630 Z1=Y0 : 4230 REM

2640 22=0 4240 Z$="MEXICO”

3650 2$="MIDDLE AMERICA TRENCH AXIS” 4250 Z3=LEN(ZS)

3660 Z3sLEN(ZS) 4260 20=4600/1000-4%Z5 °
3670 24=0435 4270 Z1=795/100-23/2%24
3680 29=0,45 : 4280 GOSUB 4880

3630 GOSUB 5700 4230 Z$="GUATEMALA”

3700 Z0=-auZS 4300 Z3<LEN(ZS)

3710 GOSUB 4880 4310 Z0=5800/1000-dx25
3720 71=21+0.02 4320 21=1685/100-23/2%Z4
3730 GOSUB 4880 4330 GOSUB 4880

3740 24=0,2 4340 23="COSTA RICA 11~
3750 25=0.25 4350 Z3=LEN(ZS$)

3760 GOSUB 5700 4360 Z0=4700/1000

3770 20=0 4370 21=2300/100

2780 21=0 4380 GOSUB 4880

3790 GOSUB 5310 4390 Z$="COSTA RICA I
3800 REM 4400 Z3=LEN(ZS)

3810 REM MAIN FEATURES POSITIONS 4410 Z0=3500/1000~4%Z5



4420
4430
4440
4450
4480
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4800
4610
4620
4630
4640
4650
4660
4870
4680
4680
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4830
4300
4910
4920
43930
4840
4950
4960
4370
4980
4990
5000
5010

21=2400/100-23/2x24
GOSUB 4880
Z$="SURVEY”
Z3=LEN(ZS)
Z0=3500/1000-2xZ5
71=2400/100-23/2x24
£OSUB 4880
70=4700/1000+2%Z5
21=2315/100+3x24
GOSUB 4880
Z0=5800/1000-2%Z5
21=1685/100-23/2%Z4
GOSUB 4880
20=4600/1000-2%Z5
Z1=795/100-23/2x24
GOSUB 4880 )
REM

REM DRAWING OF THE LIMITS OF THE SURVEYS

REM
Z0=4600/1000
21=710/100
GOSUB 4330
Z1=880/100
GOSUB 43930
20=5800/1000
21=1850/100
GOSuUB 4930
71=1720/100
GOSUB 4830
Z0=3800/1000
Z1=2300/100
GOSUB 4330
21=2330/100
G0SUB 4930
Z0=3500/1000
Z1=2350/100
GOSUB 4830
21=2450/100
GOSUB 4930
Z2=0

Z1=0

Z0=0

GOSUB 5310
END
REM

REM

REM SUBROUT INES
REM Tmzzzzzz===
GosuB 5310

GOsSUB Se00

RETURN

REM - ——
22=0

GOSUB S310

22=1

20=20-0a2

GOsSUB S210
20=20+0.2

GOsSuB 5310

RETURN

5020
S030
5040
5050
5060
S070
5080
S090
S100
5110
5120
5130
5140
5150
5160
5170
5180
S180
5200
5210
Se20
5230
S240
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
S400
5410
S420
5430
S440
5450
S460
S470
5480
5490
5500
SS10
5520
3530
5540
5550
5560
5570
5580
5590
5600
5610

REM
REM
REM BENSON PLOTTER SUBROUTINES
REM
REM
REM INITIALIZATION OF THE BENSON 1332 PLOTTER
REM
DIM Z(25).Z2%(80)

ON SR@ THEN 5280

PRINT 7BENSON ADDRESS 7 ~»

INPUT Z(23)

PRINT 0Z(25)¢%76 %)

2$=CHR(34)

PRINT 0Z(25)428,%28%R " ( )x+,-0/0123456789v,<=>7"

PRINT 0Z(2S) 1“0ABCOEFGHI JKLMNOPGRSTUVWXYZI\]t+~)
PRINT 0Z(25)s USING “A/L" 7 ~

PRINT 02(25)4"76 )
PRINT 0Z(25)«~ “»
PRINT ©Z(25)¢ USING "A/L%:" ~

Z(1)=0

2(21=0

2(3)=200

2(5)=60

2(6)=0

2(13)=0

2120)=2(3)

2(21)=2(3)

RETURN

REM

REM MOVING THE PEN

REM mmemmmemee -

Z(7)=INT(Z0OxZ(20))
Z{8)=INT(Z1xZ(21))
Z(9)=2(7)-Z(1)
Z(103=2(8)-2(2)

2011)=2(7)

2(2)=2(8)

2(7)=ABS(Z()
2(8)=ABS(Z(10))

IF Z(7)>16383 THEN 5500

IF Z{8)>16383 THEN S500
2(7)=0

2411)=2(9)

2(12)=2(10) ’
PRINT 0Z125)4*PL ~)Z(11),2(12),22)
PRINT 0Z(25)1 USING ~A/L”«" ~
IF Z(7)>1 THEN S390

RETURN
Z07)=INT((Z(7)+16383)/16384)
Z(8)=INT((Z(8)+16383)/16284)
IF Z(7)>Z(8) THEN 5540
2(7)=2(8)
Z(11)=INT(Z(9¥/Z2(7))
Z(12)=INT(Z(10)/2(7))

2(9)=Z(9)-2(11)

2(10)=2(101-2(12)

GO TO 5460

REM

REM WRITING A STRING OF CHARACTERS
REM




5620 PRINT 0Z(25)¢"TX *123,7 7»I%» 6220 IF Z7>-1 THEN 62350

SE30 PRINT 02(25)¢ USING “A/L7+" ~ 6230 2(9)=2(7)

S640 Z(1)=Z(1)+Z(5)xZ3 6240 GO TO 6050

S650 Z(2)=Z(2)+Z(6)xZ3 6250 Z(8)=LEN(Z$)+2

SE60 PRINT DZ(25)¢"NT ~sZ(5)%Z3s" ~1Z(6)%Z3/ 6260 7$=7$87. D~

S670 PRINT 0Z(25)+ USING “A/L"1” ~ 6270 IF 2(9)<10 THEN 6290
S680 RETURN 6280 2(9)=9

S690 REM 6290 GO TO Z(9)+1 OF 6300.6320.6340.6360.65380,6400,6420.6440,6460,6480
5700 REM INITIALIZATION OF CHARACTER TYPE AND ORIENTATION 6300 ZS=REP(” <,Z(8)+1.1)
5710 REM €310 GO TO 6480

$720 Z(S)=Z4xC0S(Z9) 6320 Z$=REP(717,Z(8),1)
S730 Z(6)=24aSIN(ZS) 6330 GO TO 6430

S740 Z(16)=INT(4»Z(5)nZ(20)/3) 6340 ZS=REP("27,Z(8),1)
5750 Z(17)=INT(-4uZ52Z(20)=SIN(29)/3) 6350 GO TO 6430

S760 Z(18)=INT(4xZ(6)xZ(21)/3) 6360 Z$=REP(*37,Z(8),1)
5770 Z(19)=INT(4xZS=Z(21}%COS(Z9)/3) 6370 GO TO 6480

5780 PRINT 0Z(25)47SZ *yZ(16)27 “5Z(17)»" =»2(18)s% *)Z(19)) 6380 Z$=REP(~47.Z(8),1)
$790 PRINT 0Z(25)s USING ~A/L7:* = 6390 GO TO 6490 .
5800 2(5)=INT(Z(5)»Z(20)) 6400 ZS<=REP(*S*.Z(8),1)
5810 Z(6)=INT(Z{6)=Z(21)) 6410 GO TO 6430

5820 RETURN 6420 Z$=REP(~6*.2(8),1)
5830 REM 6430 GO TO 6480

5840 REM INITTALIZATION OF A PEN 6440 Z$<REP(~77.Z2(8),1)
5850 REM 6450 G0 TO 6430

5860 Z(14)=INT(ABS(ZE))-3xINT( INT(ABS(Z6))/3) 8460 Z$=REP(~8~.Z(8),1)
S870 IF Z(14)=Z(13) THEN 5910 6470 GO TO 5430

5880 PRINT 0Z(25)1”NP 7Z(14)) 6480 Z$=REP(~9”,Z(8),1)
5890 PRINT 0Z(25)s USING "A/L7¢” ~ 6430 2(9)=2(9)+Z(7)+1
5900 Z(13)=Z(14) 6500 GO TO 6050

5910 RETURN 6510 REM

S920 REM 6520 REM AXIS DRAWING
5930 REM WRITING OF NUMBERS 6530 REM ——————mmmmmme
S940 REM = ———mm—mmmmmmmmmee 6540 REM

S950 27=INT(Z7) . 6550 Z0=X0

5960 Z(9)=ABS(INT(Z7)) 6560 Z1=Y0

5970 IF 27>-2 THEN 6150 6570 22=0

5980 IF Z(9)<10 THEN 6000 §580 GOSUB 5310

5990 Z(9)=8 6590 Z(15)=INT(1.5/60)+1
6000 Z8=STR(Z(9)) 6600 J=INT(L/GO)

6010 Z$=Z5R"E" £610 FOR K=1 TO J+1

6020 2{9)=Z(9)+7 8620 Z0=XO+(K-1)x(1-1)%G0
6030 IF 28>0 THEN 6070 6630 Z1=Y0+(K-1)xI#CD
6040 Z(9)=2(9)+1 8640 Z2=1

60S0 PRINT 0Z(25)s*TX “1Z(9)s" ") €650 GOSUB 5310

6080 GO TO 6080 6660 Z0=20-1x0.2

6070 PRINT 0Z(25)+"TX "1Z(89)s 6670 Z1=Z1-(1-1)x0s2

6080 PRINT DZ(25): USING Z$:28) €680 GOSUB 5310

6090 PRINT 0Z(25)s USING "A/L< " ~ 6690 IF K-1-INT((K-1)/Z(15))xZ(15)<>0 THEN 6770
£100 Z(1)=Z(1)+Z(2)=Z(S) 6700 ZB=VD+V1ix(K-1)

6110 Z(2)=2(2)+Z(9)%Z(6) 6710 Y$=STR(Z8)

6120 PRINT 0Z(25)e"NT ~sZ(9)xZ(5)}7 712(9)nZ(6)s 6720 Z0=XO+(K-1)%(1-1)%C0-1x2%24
6130 PRINT 0Z(25)+ USING "A/L7s* ~ 6730 Z1=Y0+(K-1)wI=GO-( 1~ %(LEN(YS)+2)uZd-Tx(LEN( Y§)/2)xZd
6140 RETURN 6740 72=0

6150 Z(7)=INT(LET(ABS(28)+0.5))+1 6750 GOSUB S310

6160 IF 2(7)>0 THEN 6180 6760 GOSUB 5930

6170 Z(7)=1 6770 Z0=XO+(K-1)m(1~I }GO
6180 IF 28=>0 THEN 6200 6780 Z1=Y0+(K-1)wIxGO
6190 Z(7)=Z(7)+1 67390 GOSUB 5310

6200 Z$=STR(Z(7)) 6800 NEXT K

6210 Z$=2%$R"D" . 6810 Z2=t



6820
6830

- 6840

6850
6860
6870
6880
6890
6900
6910
6920
§930
6940
6950

* @

Z0=XD+(1-T)ul
21=Y0+I=l

GOsSuUB 5310
Z0=Z0-I»LEN( TS )=001
Z1=Z1-TnLEN(TE)2Z4-(1-T)m(LEN{ TS )+LEN(YS)+3)nZ4
22=0

GOsuB 5310

28=T$

23=LEN(ZS)

GOsSuB 5800

Z0=X0

Z1=Y0

22=0

RETURN

MAT PROFILE

PROGRAM TO DRAW THE MIDOLE AMERICA TRENCH AXIS PROFILE FROM
DATA PROCESSED ON A ZENITH 10@ COMPUTER
THE PROFILE WILL BE DRAWN ON A BENSON 1332 PLOTTER, USING
COLORED OR BLACK PENS : IF BLACK PUT BLACK PENS [N THE 3 °
PENHOLDERS. IF IN COLOR, YOU MUST KNOW THAT

PEN @ IS USED FOR THE AXES

PEN | FOR THE TITLE, THE BREAKPOINTS AND THE CIRCLE LIMITS

PEN 2 FOR THE PROFILE ITSELF

PEN 2. AFTER CHANGED 7O 4TH COLOR S USED FOR THE COMMENTS

ALONG THE PROFILE (MAIN FEATURES AND SURVEYS]

PLOTTER READY (Y/N} ? X
BENSON ADDRESS 2 41

CHANGE PEN TN PENHOLDER #2 INTO THE 4TH COLOR



MIDOLE AMERICA TRENCH AXIS
DISTANCE IN KM
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4000 L. 4000
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6000 . | L. 6000
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i EARTHQUAKES SECTIONS AND BREAK POINTS
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LONGITUDES



RECHERCHE DE CENTRES DE CERCLES

SUR LA SPHERE

5.1 - RECHERCHE EN UTILISANT LA DISTANCE

A

Exemple de fichier de données

B - Listing du programme ‘DISSMCRC’

C - Copie d’écran d‘un exemple d‘exécution du programme “DISSMCRC-*

D - Exemple de sortie sur imprimante#
5.2-R ERCHE _EN UTILIS LA DIRECTION DES STRUCTURES
A - Exemple de fichier de données
B - Listing du prbgramme *DIRSMCRC~
C - Copie d’écran d’un exemple d‘exécution du programﬁé *DIRSMCRC +
D -.Exemple de sortie sur imprimante+

* et + 1 les lettres 3 & ¢ de la partie € correspondent 3 des sorties sur
imprimante (partie D) portant le méme nom.



5.1
A so00

510
520
530
540
550
540
570
580
590
400
410
620
430
440
450
460
470
480
490
700
7160
720
730
740
750

DATA “DSSCHMATL’

Jacqueline ROUMP, Oct. 1984

L N N Y

N=14
DATA
DATA
DATA
paTA
pATA
DATA
DATA
DATA
DATA
DATA
paTA
DATA
DATA
DATA

These data are to be used by the program DISSMCRC.
They are the latitude and longitude of the first set of points along

the Middle America Trench

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,-99,47

from off Manzanillo to SE of Acapulco

‘number of points

B
20
30
49
S0
60
70
80
?0
100
110
120
130
140
130
140
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
1000
1010
1020
1030
1040
1030
1040
1070
1080
1090
1100
1110
1120
1130
1140
1150
1140

N IR R RS

PROGRAM “DISSMCRC”

Jacqueline ROUMP, (Oct.1984

LS : CLEAR : OPTION BASE 1!

‘ PRESENTATION
‘ s==ssosono=—
PRINT * This program has been written to help you to find the poie*
PRINT ®“fitting best to points distributed on a small circle.”
PRINT
PRINT * The program will read the data in a data file beginning with line®
PRINT *500, and having a variable named N giving the number of data"
PRINT "points. Then each data line must have first the latitude of the"
PRINT "point, then the longitude. The last line number must not exceed"
PRINT =999.°
PRINT
PRINT * The program will ask you the latitude and longitude of the pole"
PRINT ®"you have chosen to test. Then it will compute the sum of the®
PRINT ®squares of the differences between the real distance and the mean®
PRINT "distance from the pole to each point. This value must be as close®
PRINT *to zero as possible, so the program will loop and test points from"
PRINT *2 degrees to 0.01 degree to the point having the smallest”
PRINT *deviation. The resuits will be verified and a araph will be”
PRINT ®on the screen, and you will be allowed to copy this graph on the"
PRINT “printer."
PRINT

INPUT "Disk ready ";R$ : RS=LEFT$(R$,1)

IF R$OO"Y" AND R$<>"y* THEN 310

PRINT “Name of the data files on the disk :*
FILES **,.DAT" ‘list of the disk data files
PRINT

INPUT °"Name of your data file : “;X$

CHAIN.MERGE X$,500,ALL ‘merging the data file

‘ PLACE FOR THE DATA FILE

READING OF THE DATA FILE AND GUESTIGNS’

DIM T(N,4) ‘data table

- o e e e

FOR J=1 TO 2
READ T¢I,d)
NEXT J

PRINT "Title of the table and of the plot : *
INPUT Ts



1170 INPUT * Latitude of the pole you want to test *iLAT

1180 INPUT * Longitude of the pole “;LONG

1190 ~ ——-- ——--

1200

1210 COMPUTATION PART

1220 - o

1230 DIM S<KND

1240 DIM VICN,9) ,V2(N,?) ,V3(N,9)

1250 FPI#=3.14159245394/180 ‘P1/180 degrees

1260 ~

1270 - Definition of fupctions to compute distances and directions

1280 - using spheric trigonometry

1290

1300 DEF FNACX,Y,2 ,W)=SINCX*FPTR) #SINCZ*FPI#) +COS(X*FPI#) xCOS(Z*FPI#) ¥COS((W-Y

YRFPI®) ‘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

1310 DEF FNBQ(=(-ATN(X/SQR(-X#X+1))>+1.3708)/FPI# ‘arcosine in degrees

1320 DEF FNC(X,Y,Z)=(COS{X*FPI1#)~-COS(Y*FPI#)»COS(Z*FPI#)/(SINCY*FPI#) *SIN(Z%F

PI¥)) ‘cos of the angle facing X, with other lengths equal to Y and 2
- 1330

1340 - Distance from each point to the preceding one

1350

1340 #==m—mmmmm e

1370 FOR J=2 TO N

13890 Ki=FNACT(J-1,1),T(J-1,2),T¢J,1),T4J,2))

1390 IF K#),99999999999999994 THEN T(J,3)=0 : GOTO 1410

1400 T{J,3)=FNBCK#)

1410 NEXT J

1420 ¢ =-meocmmmmmeee

1430 -

1440 - Table of the distances in degrees for each computation step

1450

14460 DIM D(14)

1470 D(1)=2 : D(2)=1.5 : D(3)=1

1480 D(4)=.,7 : D(S)=.5 : D(6)=.35 : D(?)=.2 : Di(B)=.15 : D{?=.1

1490 D(10)=,07 : D(11)=.05 : D(12)=.03 : D{13>=,02 : D{14)=.01

1500 -

1510 - Initialization of latitude, longitude and loop number

1520 “

1530 LAT{1)=LAT : LONG(1)=LONG

1540 L=1 “1st loop (the second is to verify the first one results)

1550 -

1540 Main loop

1570 4 ==s=meee-

1980 ‘----=mcmmem—e—-

1590 FOR E=1 TO 14

1600 PRINT

1410 PRINT "LOOP *;L;° Step ";E;* <D = *;DC(E);" deg)*

‘to indicate what the program is doing

1620 LATC2)=CINT((LAT{1)+DC(E))*100)>/100 : LONG(2)=LONG(1) ‘setting the lat

1430 LAT(3)=LAT(2) : LONG(3)=CINT((LONG(1)+D(E)>>#100)>/100 “and long of the

1440 LAT(4)=LAT(1) : LONG(4)=LONG(3) ‘nine points of

1450 LAT(S)=CINT((LAT(1)-D(E))>*#100)/100 : LONG(S)=LONG(3) ~‘the basic grid

1440 LAT(8)=LAT(S5) : LONG(S)=LONG(1) ‘of computation

1470 LAT(7)=LAT(S) : LONG(?)=CINT(C(LONG{1)-D(E))>#*100)/100

14680 LAT(8)=LAT(1) : LONG(8)=LONG(?7)

1690 LAT(PI=LAT(2) : LONG(?)=LONG(?7)
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Computation of the parameters of the first basic arid of each step
FOR I=1 TO ¢
Gosus 1300
NEXT 1
GOTO 2340
Coﬁputing the distance between each point and the pole
FOR J=1 TO N
K#=FNACLATCI) ,LONGCD)Y T¢I, 1),T¢J,20)
IF K#>,99999999999999994 THEN V1(J,1)=0 : GOTO 1870
V1(J, D)=FNB(K#)
NEXT J
Computing the mean distance from the points to the pole
SuM=0
FOR J=1 TO N
SUM=SUM+V1(J, 1>
NEXT J
DIST(I)=SM/N
Direction of the small circle in degrees from North toward East
at each point
FOR J=t TO N
SIGN=SGN(T(J,1)+LATC(I)) ‘sign of the computation
K#=FNC(SIGN#90-LAT(I) ,V1<J, 1) ,SIGN%90~T(J, 1))
. IF K#).9999999999999999% THEN K=0 : GOTO 2099
K=FNB{K#)
V2(J,1)=90+K*SBNCLONG(1)-T{J,2))
IF ¥2¢J,1)¢0 THEN V2(J,1)=180+V2¢J,1) : GOTO 2120
IF V2¢J,1)>180 THEN V2(J,1)=V2¢J,1>~180
NEXT J
Difference between the real distance to the pole
and the mean distance
FOR J=1 TO N
V3(J, DH=V1¢J, 1D -DIST(])
NEXT J
Computing the sum of the squares of the differences
SUMCIY=0



2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430

~
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FOR J=t TO N
SUM{T)=SUM{ 1) +V3(J,1)®3(J, 1)
NEXT J

Looking for the point having the smallest deviation

SUM=SUM(1) : NB={
FOR 1=2 TO ¢
IF SUMCI)CSUM THEN SUM=SUM(I) : NB=I
NEXT 1
IF N8=1 THEN 4210 ‘last point of a step
ON NB-1 GOTO 2450,2670,2890,3110,3330,3550,3770,3990 “the pnt with 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 dew.
2440
2450 NB=2 ‘minimum sum in position 2 (N)
2440
2470 LAT(S)=LAT(4) : LONG(S)=LONG(4) : DIST(5)=DIST(4) : SUM(S)=SUM(4)
2480 FOR J=1 TO N : V1(J,5)=V14J,4):V2(J,5)=V2(J,4) :V3(J,5)=V3(J,4): NEXT J
2490 LAT(E=LAT(L) : LONGCSI=LONG(1) : DIST(&)=DIST(1) : SUM(4)=SUM(1)
2500 FOR J=1 TO N : V1<J,6)=V1(J,1):V2¢J,4)=V2(J,1):V3(J,8)=V3(J,1): NEXT J
2510 LATC(7)=LAT(8) : LONG(7)=LONG(8) : DIST(7)=DIST(8) : SUM(7)=SUM(8)
2520 FOR J=1 TO N : VM1(J,7>=V1(J,8):V2(J,7)=V2(J,8) :U3(J,7)=V3(J,8)1 NEXT J
2530 LAT(8)=LAT(9) : LONG(8)=LONG{(?) : DIST(B)=DIST(9 : SUM(8I=SUM(?)
2540 FOR J=1 TO N : V1¢J,8)=V1(J,9)V2(J,8)=V2(J,9):V3(J,8)=V3(J,9): NEXT J
2550 LATC(DI=LAT(2) & LONG(1)=LONG(2) : DIST(1)=DIST(2) : SUM{1)=5UM(2)
2560 FOR J=1 TO N : V1(J,1)=V1(J,2) :V2(J,1)=V2(J,2) :V3(J,1)=V3(J,2): NEXT J
2570 LAT(4)=LAT(3) 1 LONG(4I=LONG(3) : DIST(HO=DIST(I) : SUM(HH=SIM(D
2580 FOR J=1 TO N : V1(J,4)=V1(J,32:V2(J,4)=V2(J,3) :V¥3(J,4)=V3(J,3): NEXT J
2590 LAT(2)=CINT(CLAT{1)+0(E))%100)/100 : LONG(2)=LONG(1)
2600 LAT(3)=LAT(2) : LONG(3)=LONG(4)
2610 LAT(?)=LAT(2) : LONG(?)=LONG(7)
2620 1=2 : GOSuB 1800
2630 1=3 : GOSUB 1800
2440 I1=9 : GOSUB 1800
2450 GOTO 2340
2660
2878 ¢ N8=3 ‘minimum sum in position 3 (NE)
2480
2490 LAT(8)=LAT(4) : LONG(S)>=LONG(4) : DIST(&)=DIST(4) : SUM(4)=SM(4)
27090 FOR J=1 TO N : V1(J,4)=V1(J,4):V2(J,4)=V2(J,4):\3(J,6)=V3(J,4): NEXT J
2718 LATC7)=LAT(1) @ LONG(7)=LONG(1) : DIST(7)=DIST(1) : SUM(7)=SUM(1) .
2720 FOR J=1 TO N : V1<{J,7)=V1(J,1):V2(J,7)=V2¢J,12:V3¢J,7)=V3(J,1): NEXT J
2730 LAT(8)=LAT(2) : LONG(8)=LONG(2) : DIST(8)=DIST(2) : SUM(8)=SUM(2)
2740 FOR J=t TO N : VI1(J,8)=V1(J,2) :V2(J,8)=U2(J,2)1V3(J,3)=V3(J,2): NEXT J
2750 LATC(1)=LAT(3) ¢ LONG(1)=LONG(3> : DIST(1)=DIST(3) : SUM{1)=SUM(3)
2740 FOR J=1 TO N-: V1(J,1)=V1(J,3):V2(J,1)=V2(J,3) :V3(J,1)=V3(J,3): NEXT J
2770 - LAT(2)=CINT((LATC(1)+D(E))%100)/100 : LONG(2)=LONG(1)
2780 LAT(3)=LAT(2) @ LONG(3)=CINT((LONG(1)>+D(E))*108)/100
2790 LAT(4)=LAT(1) : LONG(4)=LONG(3)
2800 LAT(S)=LAT(4) : LONG(S)=LONG(3)
2810 LAT(?)=LAT(2) : LONG(?)=LONG(8)
2820 1=2 : GOSUB 18060

2830
2840
2850
2840
2870
2880
2890
2900
2910
2920
2930
2949
2950
2940
2970
2980
2990
3000
3010

3020

3030
3040
3050
3060
3070
3080
3090

3100

3110
3120
3130
3140
313¢
3160
3170
3180
3196
3200
3210

3220 .

3236
3240
3250
3260
3279
3280
3290
3300
3310
3320
3330
3340

3350 -

3340
3370
3380
3390
3400
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I=3 : GOSUB {800
I=4 : GOSUB 1800
I=5 : GOSUB 1800
I=9 : GOSUB 18086
GOTQ 2340

NB8=4 ‘minimum sum in position 4 (E:

LAT(9I=LAT(2) : LONG(PI=LONG(2) : DIST(9I=DIST(2) : SUMCPI=SUM(2)

FOR J=1 TO N : V1(J,99=V1(J,2) :V2¢J,9)=VU2(J,2) :V3(J,9)=U3¢J,2): NEXT J
LAT(8)=LAT(1) : LONG(B)=LONG(1) : DIST(8)=DIST(1) : SUM(8)=SUM(1)
FOR J=1 TO N : VI¢J,8)=V1(J,1):V2(J,83=V2¢J, 1) :V3¢J,8)=V3(J, 1) NEXT
LAT(?)=LAT(6) : LONG(7)=LONG(4) : DIST(7)=DIST(4) : SUM(7)=SUM(4)
FOR J=1 TO N : VI(J,7d=V1¢J,6) sV2(J,7)=V2(J,4) :V3(J, 7)=U3(J, 8> : NEXT
LATC(SI=LAT(S) : LONG(&)=LONG(S) : DIST(4)=DIST(S) : SUM(E)=SUM(S)
FOR J=1 TO N : V1{(J,86)=V1(J,5) V2(J,8)=V2(],5) :¥3(J,6)=V3(J,5): NEXT J
LAT(1)=LAT(4) 1 LONG{(1)=LONG{4) : DIST(1)=DIST(4) : SUM{1)>=SUM(4)
FOR J=1 TO N 3 V1(J,1)=01¢J,4) 1V2¢J,1)=U2¢], 4) ;V3(J, 1)=V3(J, 4> 1 NEXT
LAT(2)=LAT(3) : LONG(2)=LONG(3) : DIST(2)=DIST(3) : SUM(2)=SUM(3)
FOR J=1 TO N : V1(J,2)=U1(J,3) :V2(J,2)=V2(J,3) 1¥3(J,2)=V3¢(J,3) : NEXT J
LATC3)=LAT(2) : LONBC3)=CINT((LONG(1)+D(E))>*100)/100

LAT(4)=LAT(1) : LONGC4)=LONG(3)

LATCS5)=LAT(4) : LONGES)=LONG(3)

1=3 : GOSUB 1800

1=4 : GOSUB 1800

I=5 : GOSUB 1800

GOTO 2340
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NB=S ‘minimum sum in position S (SE)

LAT(2)=LAT(4) : LONG(2)=LONG(4) : DIST(2)=0IST(4> : SUM(2)=5UM(4)

FOR J=1 TO N : V1(J,2)=V1{J,4):1V2¢J,2)=V2(J,4) :1V3(J,2)=V3(J,4) : NEXT J
LAT(9)=LAT(1) : LONG(?)=LONG(I) : DIST(9)=DIST(1) : SUM(PI=SUM(1)
FOR J=1 TO N : V1(J,?)=V1(J,1)1V2(J,9)=V2¢J, 1) :V3(J,9)=VU3(J, 1) 1 NEXT
LAT(8)=LAT(4) : LONG(8)=LONG(S) : DIST(8)=DIST(&) : SUM(8)=5UM(&)
FOR J=1 T8 N : V1(J,8)=V1(J,6) :V2(J,8)=V2(J,6) 1V3(J,8)=V3(J,86): NEXT J
LAT(=LATC(S) : LONGC1I=LONG(S) : DISTC(1)=DPIST(S) : SUM(1)=SUM(S)

FOR J=1 TO N : V1(J,1)=U1(J,5) :V2¢J,1)=V2(J,5) 1V3(J,1)=V3(J,5) : NEXT J
LAT(3)=LAT(2) : LONG(3)=CINT{(LONG(1)+D(E))*100)/100 )
LAT(4)=LAT(1) : LONG(4)=LONG(3I)

LAT(5)=CINT(C{LAT(1)-D{E))*100)/160 : LONG{S)=LONG(3}

LAT(8)=LAT(S) : LONG(S)=LONG(1)

LAT(7)=LAT(3) : LONG(7)=LONG(8)

.

I=3 : GOSUB 1800
I=4 : GOSUB 1800
I=5 : GOSUB 1800
I1=4 : GOSUB 1800
1=7 : GOSUB 1800
GO0TO 23490
NB=4 ’ " “minimum sum in position & (S)

LAT(?)=LAT(8) : LONG(P)=LONG(8) : DIST(9)=DIST(8) : SUM(P)=SM(S)
FOR J=1 TO N : V1(J,9)=V1(J,8) :V2(J,7)=V2¢(J,8) :¥3(J,9)=U3{J,8): NEXT J
LAT(2)=LAT(1) : LONGC2)=LONG(1) : DIST(2)=DIST{1} : SUM{2)=SUM(1)
FOR J=1 TO N 1 V1(J,2)=V1(J,1):V2(J,2)=V2(J,1):Vv3(J,2)=U3(J,1): NEXT J
LAT(3)=LAT(4) : LONG(3)=LONG(4) : DIST(I)=DIST(4) : SUM(3)=SUM(4)
FOR J=1 TO N : VI(J,3)=V1(J,4) :V2(J,3)=V2(J, 4) :V3(J, 3)=V3(J,4): NEXT J



3410
23420
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3440
3450
3440
3470
3480
3490
3500
3510
3520
3530
3540
3550
3540
3570
3580
3590
3600
3410
3620
3630
3440
3450
3640
3670
3480
3490
3700
3710
3720
3730
3740
3750
37240
3770
3780 -
3790
3800
3810
3820
3830
3840
3830
3840
3870
3880
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3900
3910
3920
3930
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3950
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LAT(4ISLAT(S) @ LONGCS)=LONG(S) : DIST(4)=DIST(S) : SUM(4)=SUM(S)
FOR J=1 TO N : VI(J,$=V1(J,5):¥2¢J,8)=92(J,5) :¥3(J,4)=V3¢J,5) 1 NEXT J
LATC1I=LATIS) @ LONGC1)=LONG(S) : DIST(1)=DIST(4> : SUM(1)>=SUM(&>

FOR J=1 TO N & V1GJ,10=V1(J,48) tV2(J,1)=Y24J,6) 130J,1>=U3¢ 0,65 ¢ NEXT I
LAT(S)=LAT(7) : LONG(B)=LONG(7) : DIST(8)=DIST(7} : SUM(S)=3UM?)

FOR J=t TO N : V1¢J,8)=V1¢J,7) iV2CJ,8)=V2(J, 71 V3], 8)=v3(J 7 1 NEXT J
LAT(5)=CINT(CLAT(1)-D(E))*#100)/160 : LONG{S)=LONG(3)

LAT(&)=LAT(S) : LONGC(&)=LONG(1)

LAT(7)=LAT(5) : LONG(7)=LONG(8)

1=5 : GOSUB 1800

1=6 : GOSUB 1800

1=7 : GOSUB 1800

GOTO 2340

NB=7 ‘minimum sum in position 7 (SW)

LATC2)=LAT(8) : LONG(2)=LONG(8) : DIST(2)=DIST(8) : SUM(2)=SUM(8)

FOR J=1 TO N : V1(J,2)=V1(J,8) :V2(J,2)=V2(J,8) :V3(J,2)=V3(J,8): NEXT J
LAT(3)=LAT(1) @ LONG(3)=LONG(1) : DIST{3)=DIST(1) : SUM(3)=5uM(1)

FOR J=1 TO N : V1(J,3)=V1(J,1):V2¢J,3)=V20(J,1):V34J,2)=V3(J,1) s NEXT J
LAT(4)=LAT(4) : LONG(4)=LONG(4) : DIST(4)=DIST(4) : SUM(4)=SuM(é)

FOR J=1 TO N : V1(J,4)=V1(J,48) V2(J,4)=V2(J,8) :V3(J,H)=Y3(J,4): NEXT J
LATC(1)=LAT(7) @ LONG(1)=LONG(7) : DIST(1)=DIST{7) : SUM{1)Y=SUM(?7)

FOR J=1 TO N : VIKJ,1D=V1(J,7):V2(J, 1)=V2(J,7) V3], 1)=V3¢J,7): NEXT J
LAT(S)=CINT((LAT(1)-D(E))*100>/100 : LONG(3)=LONG(3)

LAT(8)=LAT(S) : LONG(4)=LONG(1)

LATC(?)=LAT(S) : LONG(7)=CINT((LONG(1)-D(E)>)>*100)/100

LAT(8)=LAT(1) : LONG(8)=LONG(?)

LAT(9)=LAT(2) : LONG(9)=LONG(?)

+ GOSuB 1800

: GOSUB 1800

: GOSUB 1800

—

: GOSUB 1800
: GOsSuB 1800

—
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NB=8 ‘minimum sum in position 8 (W)

LAT()=LAT(2) : LONG(3)=LONG(2) : DIST(3)=DIST(2) : SUM(3)=SUM(2)

FOR J=1 TO N 1 V1(J,3)=V1(J,2):V2¢J,3)=V2(J,2) tV3(J,=V3(J,2): NEXT J
LAT(4)=LAT(1) : LONG(4)=LONG(1} : DIST(4)=DIST(1): SUM(4)=SUM(1)

FOR J=1 TO N : V1(J,4)=V1(J,1):42(J,4)=V2(J,1) :V3(J,4H=V3¢J,1): NEXT J
LAT(S)=LAT(4) : LONG(S)=LONGC(S) : DIST(S)=DIST(S) : SUM(SI=SUM(4)

FOR J=1 TO N : Vi(J,5)=V1(J,6):V2(J,5)=V2¢J, ) :V3(J,5)=V3¢J,4): NEXT J
LAT()=LAT(7) : LONGC&)=LONG(?) : DIST(4)=DIST(7) : SWM(4)=SUM(7)

FOR J=1 TON : V1(J,8)=V1(J,7):V2(J,82=V2(J,7):V3(J,6)=V3(J,7): NEXT J
LAT(1)=LAT(8) : LONG{1)=LONG(8) : DIST(1)=DIST(8) : SUM(1)=SUM(8)

FOR J=1 TO N : V1¢J,1)=U1(J,8) :V2(J,1)=V2¢J, 8 :V3(J, 1)=V3(J,8): NEXT J
LAT(2)=LAT(?) : LONG(2)=LONG(?) : DIST(2)=DIST(9) : SUM(2)=SM(P)

FOR J=1 TO N : V1(J,2)=V1{J,9):02¢J,2)=V2(J,9) :V3(J,2)=V3(J,9) 1 NEXT J
LAT(7)=LAT(S) : LONG{7)=CINT{{LONG(1)~D(E))>*100)/100

LAT(B)=LAT(1) : LONG(8)=LONG(?7)

LAT(9)=LAT(2) : LONG(?)=LONG{?7)

I=7 : GOSUB 1800
1=8 : GOSUB 1800
1=9 : GOSUB 1800
GOTO 2340

3990
4000
4010
4020
4030
4040
4050
4040
4070
4080
4090
4100
4110
4120
4130
4140
4150
4140
4170
4180
4190
4200
4210
4220
4230
4240
4250
4240
4270
4280
4290
4300
4310
4320
4330
4340
4350
4340
4379
4380
4390

4400

4410
4420
4430
4449
4450
4440
4470
4480
4490
4500
4510
4520
4530
4540
45350
4540

‘ NB=9 ‘minimum sum in position ? (NW)
LATCA)=LAT(2) : LONG(4I=LONG(2)y : DIST¢41=DISTi2) : SUM:4)=SUM{2)
FOR J=1 TO N : VI1{Jd,9)=0140,22:02¢0,41=0200,211020J,4 =43 v
LAT(S)=LATCL) ¢ LONG(S)=LONG(1) : DIST¢S:=DISTe1)
FOR J=1 TO N : V1{J,30=1(J, 1) V240, 5=024J, 120300, 5)=, Tedos NEXT J
LAT(4)=LAT(8) : LONG(&)=LONG{B) : DIST(4)=DIST{3> : SUM(i=5UMR)
FOR J=1 TO N : V1(J,48)=U1(J,8):1V2¢J,48)=V2(J,8):V3(J,48)=U3(J,8): NEXT J
LAT(1)=LAT(9) : LONG{1)=LONG(9) : DIST(1)=DIST(9) : SUM(1)=SUM(?)
FOR J=1 TO N 1 VI<J,1)=Ui(J, 9 1V2(J,1)=V2(J,9) V3¢, 1)=03{(J,9): NEXT J
LATC2)=CINT((LATC1)+DCE)»*100)/100 : LONG(2)=LONG(1)
LAT(3)=LAT(2) : LONG(3)=LONG(4)
LAT(?)=LAT(S) : LONG(?)=CINTC((LONG(1)=-D(E))*100)>/100
LAT(B)=LAT(1) : LONG(B)=LONG(?)
LAT(9I=LAT(2) : LONG(9)=LONG(?)
1=2 : GQSUB 1800
I=3 : GOSUB 1800
I=7 : GOSUB {800
1=8 : GOSUB 1800
I1=9 : GOSUB 1800 -
GOTO 2340
‘ Standard deviation in degrees
SDEV=SQAR(SUM{1)/(N=-1))
’ Printing the result of the subloop on the screen
PRINT USING "Lat = #84.88";LAT(1);
PRINT USING * Long = ####H . HB" LONGC( L)
PRINT USING * Mean distance = HH##.H#4#";DIST(1)%10000/%0; : PRINT * km®
- PRINT USING ° Standard deviation = ##.##";SDEV%10000/90; : PRINT * km*"
EXT E
‘ PRINTING PART
4 , S
: IF L>1 THEN 4590 ‘to print the titlie only once
BEEP : PRINT
INPUT "PRINTER READY (Y/N) “;R$ : R$=LEFT$(R$,1)
IF R$CX"Y" AND R${>"y" THEN 4380
’ Preparing the printer
LPRINT CHR$(27)°n“ : LPRINT CHR$(27>"L017" : LPRINT CHR$(27)"'"

’

’

Printing the title and subtitle

T=INT(72-17-10-LEN(T$))/2

LPRINT TAB(T) CHR$(27)"X" T$
LPRINT CHR$(27)*E"
LPRINT :

‘“title
i LPRINT CHR3(27)*Y"
LPRINT

LPRINT “Looking for the best fitting pole : criterion is distance®
LPRINT CHR${27)CHR$(34) : LPRINT CHR$(27)*N"
LPRINT

LPRINT USING "Position tested :
LPRINT USING "

Lat = H#8.#8°;LAT;
Long = HE#H. #4" ;LONG



43570
4580
4590
45600
4410
4620

00) THEN 4930

4430
4640
4450
4440
4670
4480
4490
47900
471¢
4720
4730
4740
.4750
4740
4770
4780
4790
4800
4810
4820
4830
4840
4850
4840
4870
4880
4890
4900
4910
4920
4930
4949
4950
4940
4970
4980
4990
5000
5010
5020
5030
5040
5050
5040
5070
5080
5090
5109
5110
5120

LPRINT

I

Printing of the results of each igop on the line printer

.

1F L=1 THEN 4450

IF CINT(LAT(1)#100)=CINT{LAT#100) AND CINTCLONG:1)#100)=CINT(LONG#*1
“are the results of the two last loops the same ?
LPRINT

LPRINT ®Loop "jL

LPRINT USING "Center position : Lat = #4#.#¥";LAT(1);

LPRINT USING " Long = #%##, 88" ;LONGC1)

LPRINT USING "Mean distance to the pole : ##H#, BH";DIST(1)%10000/90;
LPRINT * Kkm* .

LPRINT : LPRINT

LPRINT * LAT LONG DPOLE DEACH EDIR poIST”

LPRINT * deg deg km Km degq ~ Km*

LPRINT

FOR J=1 TO N
LPRINT USING "###.48# °";T<(J,1); “latitude
LPRINT USING "H##H. #% *;TCJ,2); “1ongi tude
LPRINT USING *4####.4 ";V1(J,1)%10000/90; ‘distance to the pole
LPRINT USING "Hu###. % ";T¢J,3)%10000/90; ‘dist. between points
LPRINT USING °H#t## ## ";u2{J,1); ‘computed direction
LPRINT USING *###.##" ;V3{(J,1)%10000/90 ‘distance deviation

NEXT .J

LPRINT : LPRINT

LPRINT USING “Standard deviation : ##, 84" ;SDEV%10000/90; : LPRINT * Km"
LPRINT

‘ Preparing the next loop

=L+]

LAT=LAT(1) : LONG=LONG(1) : DIST=DIST(!)
60T 1540

LPRINT

LPRINT “Results verified.”

’the two last loops show the same resylts

DRAWING PART
e

Sum of the distance between points, just for the plot

’
’
.
s
.
’

S=0 : S(1)=0
FOR I=2 TO N

§=6+T(1,3) : S(I)=§

FOR I=1 TON

5130 IF V1C¢I,1)<MIN THEN MIN=V11{1,1]

5140 IF V1(1,12MAX THEN MAX=U1{1,1)

5150 NEXT I

5160 7 —m=mmmmemme—ee

5170 IF DIST-2%SDEV{MIN THEN MIN=DIST-2#SDEV

5180 IF DIST+2#SDEVMAX THEN MAX=DIST+2#SDEV

5190 -

5200 - Asking questions for the graph

5219 ¢

5220 PRINT : PRINT

5230 PRINT *"Minimum = " ;MIN%10000/90;" Maximum = " ;MAX*10000.790

5240 INPUT "Minimum value on the graph *;MIN : MIN=MIN*90/10000

52350 INPUT "Maximum value on the graph ";MAX : MAX=MAX*70/10000

5260 INPUT * step for label printing ";ST : ST=5T*90/10000

5270 PRINT

5280 -

5290 - Instructions to modify and copy the graph on the line printer

5300

5310 PRINT * Mow the program will display a graph of the distance from the"
-5320 PRINT "pole to the points and the mean distance."

3330 PRINT " By pressing the <G> Key while the graph is being displayved you"
5340 PRINT "be abile to change the parameters of the graph.”

5350 PRINT " By pressing the <C> Key a copy of the screen will be made on the*
5360 PRINT *printer, it will take about half an hour to compiete, but before®
3370 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 (Y/N) "iR$ : R¥=LEFT$(R$,1)

5410 IF R$<>"Y" AND RE(>"y" THEN 5400

5420 SCREEN 1 : CLS “setting the screen for graphics

5430

5440 - Drawing the axis

5450 ¢/ @ —m—ememc—eee——ee

5440 LINE (69,21)-¢49,172) ‘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 -(540,172) ‘draw the distance-to-the-pole axis

5490

5500 ¢ ‘Orawing of the line 1inKing the real data

5510 -

5520 PSET ({V1(1,1)-MIN)#490/(MAX-MIN>+70,5(1)*151/5+21)

5530 ‘==———mmmmomme—e .

5540 FOR I=2 TO N

5550 LINE ={<{V1(I,1)=-MIN) %490/ (MAX-MIN)>+70,5(1)*151/5+21)

5560 NEXT 1! '

5570 ‘=-—memmmm—meaa-

5580 ~

5590 Drawing the line of the mean distance to the pole three times

5400

5610 LINE ((DIST-MIN)*490/(MAX~-MIN)+4%,21)-{(DIST-MIN) #4920/ (MAX-MIN)+49,172)
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

5450 - Drawing the 70X-error-interval lines and printing the percentage
5640 -

5670 LINE ((DIST-SDEV-MIN) %490,/ (MAX-MIN)+49,21) -((DIST-SDEV-MIN) #4920,/ (MAX-MIN)
+69,172) :

5680 LOCATE 2,INT(({DIST-SDEV-MIN) %490/(MAX-MIN) +49)/8) : PRINT *70%"



5690 LINE {({(DIST+SDEV-MIN)#490./ (MAX-MIN)+469,21)-((DIST+SDEV-MIN) %490/ (MAX-MIN)
+69,172)

S700 LOCATE 2,INT({<DIST+SDEM-MIN)#490./(MAX-MIN)+4%92/8) : PRINT *70x"

5710 -

3720 - Drawing the 95Y-error-interval lines and printing the percentage
5730 - --
5740 LINE ((DIST~2%SDEV-MIN)*490/(MAX-MIN)+69,21)-((DIST-2#SDEV-MIN) %490/ {MAX~
MIN) +69,172)

5750 LOCATE 2,INT(((DIST-2%SDEV-MIN) £490/(MAX-MIN)+69)/8) : PRINT "95¢"

5760 LINE ((DIST+2%SDEV-MIN) #490/ (MAX-MIN) 49,21 ) ~( {DIST+2#SDEV-MIN) #490./ (MAX-
MIN) +49,172)

5770 LOCATE 2, INT{({{DIST+2%SDEV-MIN) #490/(MAX-MIN) +49)/8) : PRINT 95

5780 ¢

3790 Drawing the tick marks along the-distance-between-paints axis
5800 - and printing the point numbers

5819 - -

5820 ¢ --=m—mmrmemeono

5830 FOR I=1 TO N

3840 LINE (&40,S(1)#151/5+21)-(70,5¢(1)*151/8+21)

8850 LOCATE INT((S(I)*151/5+21)/9>+1,5 1 PRINT USING "##°;1
5880 NEXT !

S870 /———emmmmrm——ee

5880

5890 - Printing the distance-to-the-points axis title

5900 -
5910 LOCATE 1,6 : PRINT "POINT®

5920 LOCATE 2,6 : PRINT “NUMBER"

3930 -

5940 - Printing the pole position and mean distance
5950 -
59460 LOCATE 1,15

5970 PRINT USING "POLE POSITION : LAT = HHH#. #8#";LAT(1);

5980 PRINT USING ", LONG = HH##. B#° ;LONG(1);

5990 PRINT USING ", DIST = ####.4#";DIST#10000/90; : PRINT ° KM"
4000 -

4010 - Drawing the tick marks along the distance-to-the-pole axis twice
6020 and printing the labels

4030

6040 /~ee--m—mmme————e

4050 FOR I=MIN TO MAX STEP ST

46060 LINE 49+ (1-MIN)#490/(MAX-MIN) ,172)-(49+{]-MIN) #490/(MAX-MIN) ,178)
6070 LINE (70+CI-MIN) %490/ <(MAX-MIND ,172)~{70+(]-MIN) #4920/ (MAX-MIN) ,178)
4080 LOCATE 21,¢70+{1-MIN) %490/ (MAX-MIN))/8-2

6090 PRINT USING "####°;1#10000/90

46100 NEXT 1

6110 ¢ —memmmm e

6120

6130 Printing the distance-to~the-pole axis titie and unit

6140 ¢
4150 LOCATE 19,72 : PRINT "DISTANCE"

4160 LOCATE 21,75 : PRINT "KM®

é170

4180 Printing the title and underlining it
61%0
6200 LOCATE 23,(40-LEN(T$)/2) : PRINT T$

6210 LINE ((39-INT(LEN{T$)/2))%8,210)-5TEP(LEN(T$)%8,0)
6220

4230 - Waiting for and analysing the Kkeyboard entry
4240

6250
6240
4270
4280

6290 -

LOCATE 1,1

Q3=INKEY$ : IF @3="" THEN 4250 ‘waitting to change the grapn

4300 -

6310
6320
6330
6340
4350
6340
4370
4380
6390
6400
4410
6420
6430

..6449

6450
6460
6470
6480
4490
6500

6310
6520
6930

IF @$="6" OR Q$="g" THEN SCREEN 0 : LOCATE 24,1 : GOTO 5200
IF @%¢>"C" AND (%<3"“c* THEN 4520
7 SCREEN COPY
4 £
! Preparing the printer for graphics
LPRINT CHR$(27)"p" : LPRINT CHR$(27)*T02"
’ Reading the screen values point after point, line after line
’ and printing the lines one after the other
FOR I=0 TO 224
Xis="" @ X2¢="" ; X3%="" : X4g=""
FOR J=0 TO 159 : X1$=X1$+CHRSC{POINT(J,I1)/7) : NEXT J
FOR J=140 TO 319 : X23$=X2$+CHR$(POINT(J,1}/7) : NEXT J
FOR J=320 TO 479 : X3%=X3%+CHR$(POINT(J,I12/7) : NEXT J
FOR J=480 TO 439 : X43$=X4$+CHR$(POINT(J,1)/?) : NEXT J
LPRINT CHR$(27)"G0440"X1$X2$X3$X43
NEXT I
LPRINT CHR$(27>"A" : LPRINT CHR$(27)"g"

‘setting the printer back to printina mode

GOTO 4250 ‘to wait for the next Kevboard entry
SCREEN 0 ‘setting the screen back to printing mode
END -



C
*

This progran has been written to help you Lo find the pole
fitting best to points distribuled on a small circle.

The progran vill read the data in a data file beginning with line
508, and having a variable named N giving the nusber of daia
points. Thea each data line ausi have first ihe latitude of the
point, then the longitude. The last line nuaber musi not exceed

The progras vill ash vou the latitude and longitude of the pole
you have chosen to test, Then it will compute the sum of the
squares of the differences betveen the real distance and the mean
distance froam the pole to each point. This value must be as close
to zero as possible, so the progran will loop and test poinis fros
2 degrees to 0,81 degree to the point having the smallest
deviation, The resulis will be verified and a graph vill be
on'th screens and you vill be alloved to copy this grarh on the
printer.

Dish ready ? 1

Naee of the data files on the disk ¢

NATRENCH.DAT DRSCMRTS.DAY DRSCHAT4.DAT BRSCHAT2.DAT DRSCMATI.DAT DRSCHATI.DAT
DRSCEPR].DAT DRSCRIVE.DAT DSSCNATZ.DAT DSSCHATI.DAT DSSCMATI.DAT DSSCHATS.DAT
DSSCNAT4.DRT DSSCRIVE.DAT BRKPROFL.DAT PNTPROFL.DAT DRSCRITA.DAT

Nane of your data file : ? Esscnglg,ogg
Title of Lhe table and of ithe plot ¢
7 HIDDLE AMERICA TREH%H ¢ _NORTHERN 551
atitude of the pole you vant to tesi ? 3@
Longitude of the pole ? =93

Lagp 1 Step 1 (D= 2 deg)
Lat = 39.88 Long = -935.84

Nean distance = 1611.46 ka
Standard deviation = 4.71 ha

LooP | Step 2 (D= 1.5 deg)
Lat = J0.88 Long = -935.08

Hean distance = 1611.46 ka

Standard deviation = 4.71 ka

LooP | Step 3 (D=1 deg)
Lat = 29.088 Long = -96.68
Mean distance = 1468.41 ka
Standard deviation = .41 ka

LooP 1 Step 4 (D= .7 deg)
Ltat = 29.80 Llong = -96.08

Nean distance = 1468.41 ka
Standard deviation = J.41 ks

Leor 1 Step 5 (D= .7 deg)
Lat = 29,08 Long = -96.08

Nean distance = 1468.41 ka

Standard deviation = 3.41 ka

Loor 1 Step 6 (D= .35 deg)
Lat = 29.35  Long = -95.6%

Mean distance = 1518.42 ka

Standard deviation = 3.37 ka

Logp 1 Step 7 (D= .2 deg)
tat = 29.75 Long = -93.43

Hean distance = 1566.24 ka
Standard deviation = 3.16 ke

LooP | Step § (D= 15 deg)
Lat = 29.7% Long = -95.43
Hean distance = 1566.24 ka .
Standard deviation = 3.16 ka

Loop | Step 9 (D= .1 desg)
Lat = 29.95 Long = -93.33

Nean distance = 1590.15 k»

Standard deviation = 3.11 ka

LooP 1 Step 18 (D = .87 deg)
Lat = 29,95 Long = -95.33

fean distance = 1598.15 ka

Standard deviation = 3.11 ka

Lgop | Step 11 (D= .83 deg)
Lat = 29.95 Long = -95.3%

Nean distance = 1594.15 k»

Standard deviation = 3.1 ke

Loop | Step 12 (D= .08] deg)
Lat = J4.18 Long = -95.26
Nean distance = 1688.77 ko

Standard deviation = 3.89 kn

Leor 1 Step 13 (D= .82 deg)
Lat = 38.32 Long = -95.12

Hean distance = 1636.45 ka

Standard deviation = 13.08 ka

Loop 1 Step 14 (D= .81 deg)
lat = 38,34  Long = -93.11

Nean distance = 1638.84 ka

Standard deviation = 3.98 ke



PRINTER RERDY (Y/N) ? Y

Lagr 2 Step 1 (D= 2 deg}
Lat = 38.14 Long = -95.11

Mean distance = 1638.84 ka
$tandard deviation = J.88 ka

LogP 2 Step 2 (D= 1.5 deg}
Lat = 18.34 Long = -93.11

Mear gistance = 1638.84 ka

Standard deviation = 3,88 kn

. LeoP 2 Step 3 (D= 1 degd
Lat = 30,14 Long = -33.11

Mean distance = 1638.84 ka
$tandard deviation = 3.88 ka

(9gp 2 Step 4 (D= .7
Lat = 38,34 Llong = -95.ii
Nean distance = 1638.84 ka

S{andard deviation = 3.88 ke

Logp 2 Step § (D= .5 deg)
Lat = JB8.M4 Long = -95.11

Hean distance = 1638.834 ka
Standard deviation = 3.88 ke

LagP 2 Sdep & (D= .33 deg}
Lat = 34.34 Long = -95. 11

fean distance = 1638.84 ka

S{andard deviation = J.95 ka

Logr 2 Step 7 (b= .2 deg)
tat = 30.34 Long = -95.11

Mean distance = 1638.84 ka
Standard deviation = 3,88 kn

Loor 2 Ster § (D= .15 deg)
lat = 30,34 Long = -95.11

Hean distance = 1638.84 ka

§tandard deviation = J.88 ke

Loor 2 Step 9 (D= .1 deg}
lat = 10.34 long = -93.11

fean distance = 1638.84 ka
Standard deviation = 3,98 &

deg)

Logr 2 Step 18 (D= .97 deg)
Lat = J8.34 Long = -95.1!

Mean distance = 1638.34 kn

Standard deviation = 3,88 k»

Loge 2 Step 11 (D = B3 deg)
Lat = 30,14 Long = -93.i!

Hean dislance = 1638.34 ke

Standard deviation = J.88 ks

LO0P 2 . Step 12 (D = .93 deg)
Lat = 38.34 Leng = -95,11

Mean distance = 1038.84 ka

Standard deviation = 13.89 ks

Loor 2 Step 13 (D = .87 deg)
Lat = 38.34 Long = -95.11

Nean distance = 1638.84 ha

Standard deviation = J3.83 ke

Logr 2 Step 14 (D= .81 degy
Lat = 38,34 Long = -95.1!¢
fean distance = 1635.84 ka .
Siandard deviation = 3,68 ks

b

Hinisus = 1632.685 Haximum = 1644.99%
Hininus value on the ¢raph ? 1638
Maxinue value on the graph ?

step for label printing ? 2

Hov the program will display a gramh of the distance from the -
pole to the points and the sean distance, .
By pressing the (6) key while the graph is being dxsplaged gou

be able to changs the parameters of the graph.

By pressing the (0> key a copy of the screen will be sade on ihe
printer, it will take about half an hour Lo complete, but beforD
do not forget 1o change the paper.

The progras will end by epressing any other key.

RERDY (Y/M) 7 ¥



DISTANCE
KN

POIRT  POLE POSITION ¢ LAY = J18.34, LONG = -95.11, DIST = 1633.% KA
NUNBER 95% 78% 16% 95%
7 ] BN
3-
4‘
5 »
6 /,;ﬂ"
7 L~
- F:fzg;f,.ua
i ]
] =]
11 - T ———
rd
12 ]
li- (\1\
14 1 1 T Y T ’ 1
1638 1532 1634 1638 1638 1648 1642 1644
MIDDLE AMERICA TRENCR : NORTHERW SET
G
Ninisua = 1638 Baxiaus = 1843

Hinisuk value on the graph ? 1538

Maxisua value on the graph ?
step for label wrinting ¥

-ﬁ§i§

Now the progran will display 3 gragh of the distance from the

pole to the peints and the sean distance.

By pressing the (GY key while the grarh is being displayed vou

pe able to change the paramsters gof the grah,
By pressing the ({7 key a copy of lhe screen will be made on ihe

printer, it will iake about half an hour to complete, but before
do not forget to change the paper,
The progran will end by eressing any other key,

READY (Y/H) 7 %

POINT POLE POSITION @ LRT = 38.34, LONG = -95.11, DIST = {63
HUNEER 95% 78% 16% 95%
1 7
;o
14
g N
§ /,x’j
? o
i —T
3
; - :>
18 - =]
12 7 “
13 4 ‘\‘_i
14 |  pu—
1638 1635 {648 1645
MIDDLE AMERICA TRENWCH : NORTHERN SET

8.8 ki

DISTARCE
KN



a MIDDLE AMERICA TRENCH : NORTHERN SET

C poINT  POLE POSITION : LAT = 30.34, LOWG = -99.11, BIST = 1638.3 K
952 78% T8 95%

KUNBER
l —
Looking for the best fitting pole : criterion is distance 2
I - pp—
4 i
3 4 ]
Position tested : Lat = 30.00 Long = -9%5.00 6
Center position : Lat = 30.34 Long = -%5.11 7 -
Mean distance to the pole : 1538.84 km
3
. LAaT LONG DPOLE DEACH CDIR DDIST 1; 7
deg deg . Kkm Km deg Km 1 = {‘—ﬂ
183.67 -104.%97 14533.8 0.0 125.41 -5.08 -
18.45 -104.487 1435.7 9.2 124.24 -3.17 12 Q\
18.21 -104.45 15447 35.2 123,24 6.09 13 4
18.07 -104.17 1842.0 33,2  122.20 3.20 DISTRNCE
17.83 -103.75 1&41.7 51.7 120.58 2.85 , 1 i : _
17.862 =-103.323 1439,7% 50.1 118,77 1.03 1638 1633 1648 1645 KN
17.37 =-102.283 1639.5 9.7 117,08 0.47
17.17 -102.33 163é.1  57.5 115.26 -2.79 ; NIDDLE AMERICA TRENCH : NORTHERN SET
16.94 =-101.83 14837.5 58.9 112,39 -1.38
16.83 -101.50 143S.1 37.2 112,22 -3.71

16.67 -101.17 1&38.7 3%9.3 110.%7 -0.11
16.50 -100.47 1838.2 96.4 109.18 -0.464
16.23 -100.17 183%.4 S5é.3 107.3% 0.58
18.17 -99.587 1541.2 Sé.1 105. 41 2.47

Standard deviation : 3.08 Km

b Recults verified.



5.2

A soo

510
520
530
540

550

560
570
580
590
400
610
620
430
440
6350
440
670
680

! DATA “DRSCMAT!

Jacqueline ROUMP, Jct. 1984

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

NN N v s N

N=6 ‘number of points
DATA 18.45,-104.467,123

DATA 18.07,-104.17,120

DATA 17.62,-103.33,119

DATA 17.17,-102,33,118

DATA 16.83,-101.5,112

DATA 16.5,-100.467,108

B 10 -
20 -
30 ¢
an ¢
S0 -
60
70 ¢

%0
100
110
120
130
140
150
140
170
180
190
200
210
220
230
240
250
280
270
280
290
300
310
320
330
340
330
360
370
380
390
400
1000
1010
1020
1039
1040
1050
1040
1070
1080
1090

1100
1110

1120
1130
1140
1150

PROGRAM “DIRSMCRC”

Jacqueline ROUMP, Qct. 1934

’

.

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

80 CLS : CLEAR : OPTION BASE 1!

PRESENTATION

" This program has been written to help you to find the pole"
“fitting best to directions of features distributed on a smail"”
“circle.”

" The program will read the data in a data file beqinning with line"”
“500, and having a variable named N giving the number of data®"
"points. Then each data line must have first the latitude of the"
"point, then the lonqitude, and at last the azimuth of the feature."
*The last line number must not exceed 999."

“ The program will ask vou the latitude and longitude of the pole"
“vyou have chosen to test. Then it will 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 small as”
"possible so the program will loop and test points within 2¢
"degrees to 0.01 degree of latitude and longitude of the point®
“having the smallest deviation. The results will be verified and"
"a graph will displared on the screen, and you will be allowed to*
"copy this graph on the printer,”

INPUT *Disk ready “;R$ : R$=LEFT${R$,1)

PRINT
FILES
PRINT

INPUT “"Name of your data file
CHAIN MERGE X$,500,ALL

IF R$"Y® AND R${>"y" THEN 320
"Mame of the data files on the disk :*
"#.DAT" ‘list of the disk data files

HER ¢
‘merging the data file

’

PLACE FOR THE DATA FILE

.
.
’
s

READING OF THE DATA FILE AND QUESTIONS

‘data table

FOR J=1 TO 3

READ T{1,J)

NEXT J

PRINT "Title of the table and the plot : "



1140 INPUT T$ 1700 LAT(?)=LAT(2) : LONG{?)=LONG(?)

1120 INPUT * Latitude of the pole you want to test ":LAT 1710 - -
::gg INPUT *  Longitude of the pole *;:LONG :?gg ‘ Computation of the parameters of the first basic grid of each step
e e e e T 7 g - .
1200 * 1740 ¥ ——ecmecmeememea
1210 ¢ COMPUTATION PART 1750 FOR I=1 TO 9
1220 S , 1740 GOSUB 1810
1230 ¢ 1770 NEXT 1!
1240 DIM S(N) 1780 ¢ —=—mmeeeemeeooe
1250 DIM Vi(N,9),V2(N,9) ,V3(N,9) 1790 GOTO 2340
1260 FPI#=3.141592453%4/180 ‘P1/180 degrees 1800 -
1270 1810 Computing the distance between each point and the pale
1289 - Definition of functions to compute distances and directions 1820 -
1290 ¢ usinh spheric trigonometry 1830 ¢ --—-eeeecco-eme-
1300 1840 FOR J=1 TON
1310 DEF -FNACX,Y,Z,W)=SINCX*FPI#) %SINCZ*FPI#)+COS(X*FPI#) COSCZ*FPI#) %#COSL (W-Y 1850 K#=FNACLAT(T) ,LONGCT) , TCJ,1),T(J,2))
y*FPI#) ‘cos of the distance between two points : X and Y = lat and long 1840 IF K#>.9999999999999999# THEN V1(J,1)=0 : 60TO 1880
of the first point, 2 and W = lat and iong of the second point 1870 V1¢J, )=FNB(K#)
1320 DEF FNBOO=(-ATN(X/SAR(-X*X+1))+1.5708)/FP1# “arcosine in degrees 1880  NEXT J
1330 DEF FNC(X,Y,2)=(COS(X*FPI1#)-COSCY*FPI#) *COSCZ*FPI#))/{SINCY*FPI#) *SIN(2*F 1890 ©  ~omememe—em—eo—o
PI#)) ‘cos of the angle facing X, with other iengths equal to Y and 2 1900 -
1340 1910 - Computing the mean distance from the points to the pole
1350 Distance from each point to the preceding one 1920 -
1340 ¢ 1930 SM=0
1370 ‘~mmmmme——————— 1940 ¢ =~
1380 FOR J=2 TO N 1950 FOR J=1 TO N
1390 KR=FNACT(J-1,1),T¢I-1,2),T(J,1),T4J, 20 1960 SUM=SUM+U1(J, 1D
1400 IF K#) .9999999999999999% THEN T¢J,4)=0 : GOTO 1420 1970 NEXT J
1410 T(J,4)=FENB(KN) 1980 ¢  ---ceemeeeeeoe-
1420 NEXT J 1990 DIST(I)=SUM/N
1430 ‘ m=mm———m——————— 2000 -
1440 2010 - Direction in degrees from North toward East of the tangent
1450 ’ Table of the distances in degrees for each computation step gggg ‘ to the small circle at each point
1460 - ‘
1470 DIM D(14) 2040 ¢ mooeeeme———ceoe
1480 D<1)=2 : D{2)=1.5 : D(3)=} 2050  FOR J=1 TO N
1490 DC(4)=.7 : D(S)=.5 : D(&)=,35 : D(7)=,2 : D(8)=.15 : D(P)=.1 2040 SIGN=SONCT(J , 1) +LATCI)) ‘sign of the computation
1500 DC10)=.07 : DC11)>=.05 : 0C12)=.03 : D{13)=.02 : D(14)=.01 2070 . KH=FNC(SIBN¥90-LAT(1),V1(J,1) ,SIGN¥90-T(J, 1))
1510 * _ 2080 IF K#).9999999999999999% THEN K=0 : GOTO 2100
1520 Initialization of latitude, longitude and lcop number 2090 K=FNB(K#)
1530 ¢ 2100 V2(J, 1)=90+K£SEN(LONGC(1)~T(J,2))
1540 LAT¢1)=LAT : LONG(1)=LONG 2110 IF V2(J,1)<0 THEN V2¢J,1)=180+V2¢J,1) : GOTO 2130
1550 L=1 ‘ist loop (the second is to verify the first one result) 2120 IF V2¢J,13>180 THEN V2¢J,1)=02¢J,1)-180
1540 ¢ 2130 NEXT J
1570 - Main loop 2140 ¢ —mmeemoe—eeceoe
1580 ¢ mmmm————— . 2150 ¢
1S90 /mmmmmmm————— 2160 ¢ Difference between the real azimuth and the computed azimuth
1600 FOR E=1 TD 14 2170 ¢
1610 PRINT 2180 7 ~mmemm—me—meeee
1620 PRINT *LOOP *;iL;*  Step "3E:* ( D = *;DCE);* deq)® 2190 FOR J=1 TO N
“to indicate what the program is doing 2200 V3¢, D=TJ, H-vad,
1630 LATC(2)=CINTC(LATC(1)+DCE) ) *100)100 : LONG(2)=LONG(1) ‘setting the tat 2210  NEXT 4
1840  LATC(I=LATI2) : LONG(3)=CINT((LONG(1>+DCE)>#100)/100 ‘and long of the 2220 ¢ —mmmmmmomome—ee
1450  LATC4)=LATC1) : LONGC4)=LONG(3) ‘nine points of 2230 -
1660  LAT(S)=CINT((LAT(1)-D(E)>#100>/100 : LONG(S5)=LONG(3) ~the basic grid 2240 - Computing the sum of the squares of the differences
1670 . LAT(E)=LAT(S) : LONGC&Y=LONGC(1) ‘of computation 2250 ¢
1480  LAT(7)=LAT(S) : LONGC?)=CINT{LONG(1)-DCE))>*100)/100 : 2260  SUM(I)=0
1690 LAT(B)=LAT(I) : LONG(B)=LONG(?) 2270 ¢ —mmmmmmememeeee

2230 FOR J=1 TO N



2290
2300
2310
2320

2330

2340
2350
2340
2370
2380
2399
2400
2410
2420
2430

SUMCT)=SUM(T)+V3(J, 1D ®3(J, D)
NEXT J

Looking for the point having the smallest deviation

SUM=SWM(1) : NB=!

FOR 1=2 TO ¢
IF SUM(I){(SUM THEN SUM=SUM(I) : NB=I

NEXT 1

IF NB=1 THEN 4200 “last point of a step
ON NB-1 GOTO 2450,2670,2880,3100,3320,3540,3760,3980 ‘the pnt with 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

2830

min dev.
2440 -
2450 NB=2 ‘minimum sum in position 2 (N)
2440 -
2470 LAT(S)=LAT(4) : LONG(S)=LONG(4)> : DIST(3)=DIST(4) : SUM(5)=SUM(4)
2480 FOR J=1 TO N : VI(J,5)=V1(J,4):V2(J,5)=V2(J,4) :V3(J,5)=V3(J,4) : NEXT J
2490 LATCS)=LAT(L) : LONG(4)=LONG(1) : DIST(&)=DIST(1) : SUM{&I=SUM{1)
2500 FOR J=1 TO N : VI(J,6)=V1(J,1):V2(J,8)=V2(J;1):1V3(J,8)=V3(J,1): NEXT J
2510 LATCZ)=LAT(8) : LONG(7)=LONG(8> : DIST(7)=DIST(8) : SUM(7)=SUM(8)
2520 FOR J=1 TO N : V1idJ,?7)=V1(J,8) :V2¢J,7)=V2(J,8) 1W3(J,7)=V3(J,8): NEXT J
2530 LAT(B)=LAT(?) : LONG(8)=LONG(9) : DIST()=DIST($) : SUM(B)=S1M(?F)
2540 FOR J=1 TO N : V1{J,8)=V1(J,9)V2(J,8)=V2(J,9) 1V3(J,8)=V3(J,?>: NEXT J
2550 LATC1)=LAT(2) : LONG¢I)=LONG(2) : DIST(1)=DIST(2) : SUM{1)=SUM(2)
2540 FOR J=1 TO N : VIWJ,1)=V1(J,2)1V2¢J,1)=V2(J,2) :V3(J,1)=U3(J,2): NEXT J
2570 LAT(4)=LAT(3) : LONG{4)=LONG(3) : DIST(4)=DIST(3) : SUM{4)=SUM(3I)
2580 FOR J=1 TO N : V1(J,)=V1{J,3):V2(J,4)=V2(J,3) :V3(J,HH=Y3(J,3): NEXT J
2590 LAT(2)=CINTC(LATC(1)+DCE)>*108)/100 : LONG(2)=LONG(1)
2400 LAT(3)=LAT(2) : LONG(3)=LONG(4)
2610 LAT(?)=LAT(2) : LONG(P)=LONG(?7)
2620 I=2 :; GOSUB 1810
2630 1=3 : GOSUB 1810
2440 I=? : GOSUB 1810
2450 GOTO 2340
2640 ¢
2470 7 NB=3 ‘minimum sum in position 3 (NE)
2680
2490 LAT(S8)=LAT(4) : LONG(S)=LONG(4) : DIST(&)=DIST(4) : SUM($)=SUM(4)
2700 FOR J=1 TO N : V1(J,8)=V1(J, 4)1V2(J,4)=V2(J, 4):V3(J, $)=3(J,4): NEXT J
2710 LAT(7)=LAT(1) : LONG(7)=LONG(1) : DIST(7)=DIST(1) : SUM(7)=SUM(1)
2720 FOR J=1 TO N : V1<J,7)=V1(J,1):V2(J,2)=V2(J,1):V3(J,2)=U3(J,1): NEXT J
2730 LAT(8)=LAT{2) : LONG(8)=LONG{2) : DIST(8)=DIST(2) : SUM(B)=SUM(2)
2740 FOR J=1 TO N.: V1(J,8)=U1(J,2):1V2(J,8)=V2¢J,2) :V3(J,5)=V3(J,2): NEXT J
2750 LATC(I)=LAT(3) : LONG(1)=LONG{3) : DIST(1)=DIST(3) : SUM(1)=SUM(3)
2740 FOR J=1 TO N : V1{J,1)=V1(J,3):V2(J,1)=V2(J,3) :V3(J,1)=V3(J,3) 1 NEXT J
2770 LATC(2)=CINT((LATC(1)+0CE) ) #100)/100 : LONG(2)=LONG(1)
2780 LATC(3)=LAT(2) : LONG(I)=CINT((LONG(1)+D(E)>)#100)/100
2790 LAT(4)=LAT(1) : LONG(4)=LONG(3)
2800 LAT(S)=LAT(4) : LONG(S)=LONG(3)
2810 LAT(P)=LAT(2) : LONG(9)=LONG(8)
2820 1=2 : GOSUB 1810

1=3 : GOSUB 1810

~

-

“

s

.

~

~

I=4 : GOSUB 1810
I1=5 : GOSUB 1810
1=% : GOSUB 1810
GOTO 2340

NB=4 ‘minimum sum in position 4 “E?

LAT(?)=LAT(2) : LONG(P)=LONG(2) : DIST(?)=DIST{(2) : SUM(PI=SUM(2)

FOR J=1 TO N : V1{J,?)=U1(J,2):V2(J,9)=V2(J,2):V3(J,MH=V3(J,20: NEXT J
LAT(8)=LAT(1) : LONG(8)=LONG{1) : DIST(8)=DIST{1) : SUM(BI=SUM(1)

FOR J=1 TO N : VI1(J,8)=V1(J,1):V2¢J,3)=V2(J,1):03(J,8)=U3(J,1>: NEXT J
LAT(7)=LAT(4) : LONG(?7)=LONG(S> : DIST(7)=DIST(4) : SUM(7I=SUM(4)

FOR J=1 TO N : V1(J,7)=V1(J,8):V2¢J,7)=V2(J,8) V3(J,7)=U3(J,4): NEXT J
LATCEI=LATC(S) : LONG(SI=LONG(S) : DIST(4)=DIST(S) : SUM{4>=SUM(3)

FOR J=1 TO N : VI1(J,4)=V1(J,3)V2(J,8)=V2(J,3) 143(J,46)=V3(J,5): NEXT J
LAT(1)=LAT(4). : LONGC(1)=LONG(4)> : DIST(1>=DIST(4) : SUM(1)=SUM{4

FOR J=1 TO N : VI1(J,10=V10J,4):V2(J,11=2(J,4) :V3{J,1)=V3(J,4): NEXT J
LAT(2)=LAT(3) : LONG(2)=LONG(3) : DIST(2)=DIST(3) : SUM(2)=SLM(

FOR J=1 TO N : VI{J,2)=V1(J,3):V2(J,2)=V2{J,3):V3(J,2)=3(J,3): NEXT J
LAT(3)=LAT(2) : LONGC(3)=CINTC({LONGC(1)+D(E)>*100)/100

LATC4)=LAT(1) : LONG(4)=LONG(3)

LAT(S)=LAT(S) : LONG(S)=LONG(3I)

1=3 : GOsSuB 1810

I=4 : GOSUB 1810

I1=5 : GOSuUB 1810

GOTO 2340

NB=5 ‘minimum sum in positica 3 (SE)

LAT(2)=LAT(4) : LONG(2)=LONG(4) : DIST(2)=DIST(4) : SUM(2)=SUM(4)

FOR J=1 TO N : V1(J, 2)=V1(J,4):V2(J,2)=V2(J,4)1V3(J,2)=V3(J,4) : NEXT J
LAT(?)=LAT(1) : LONG(?)=LONG(1) : DIST(?)=DIST{1) : SUM(?I=SUM(1)

FOR J=1 TO N : V1(J,9=V1(J,1):V2(J,9)=V2(J,1):V3(J,?=U3(J 1) : NEXT J
LAT(N=LAT(4) : LONG(8)=LONG(S) : DIST(8)=DIST(4) : SUM(B)=SUM(4)

FOR J=1 TO N : VI(J,8)=V1(J,8):V2(J,8)=V2(J,4) :V3(J,8)=U3(J,46): NEXT J
LATC1)=LAT(S) : LONG(1)=LONG(S) : DIST(1)=DIST(S) : SUM(1)=5UM(S)

FOR J=1 TO N : V1¢J,1)=V1(J,3):V2(J,1)=V2(J,5) :V3(J,1)=V3(J,5): NEXT J
LATC(3)=LAT(2) 1 LONGC<3)=CINT((LONG(1)+D(E)>%100>/100

LATC(4)=LAT(1) : LONG(4)=LONG(3)

LAT(S)=CINT((LAT(1)>-DCE) ) #100)/100 : LONG{S)=LONG(3I)

LATC(S)=LAT(S) : LONG(¢S)=LONG(1)

LAT(7)=LAT(S) : LONG(7)=LONG(8)

1=3 : GOSuB 1810

I=4 : GOsSus 1810
I=5 : GOSuUB 1810
I=6 : GOSUB 1810
I1=7 : GOSU8 1810
GOTO 2340
NB=4 ‘minimum sum in position & (S)

LAT(9)=LAT(8) : LONG(?)=LONG(8) : DIST{?)=DIST(8) : SMM(P)=SUM(8)
FOR J=1 TO N : V1{J,9)=01(J,8) :V'2¢J,9)=V2(J,8) :V3(J,9=V3{J,8): NEXT J
LAT(2)=LAT(1) : LONG(2)=LONG{(1)> : DIST{(2)=DIST(1)> : SUM{2)=SUM(1)
FOR J=1 TO N : V1(J,2)=V1(J,1):V2(J,2)=V2(J,1)1V3(J,2)=V3{J,1)>: NEXT J
LAT(3=LAT(4) : LONG(3)=LONG{4) : DIST(3)=DIST(4) : SUM(3)=SUM(4)
FOR J=1 TO N : V1(J,)aV1(J,4):V2(J,30=V2¢J,4) :V3(J,3D=Y3{J,4>: NEXT J
LATC(H)=LAT(S) : LONGC4)=LONG(S) : DIST(4)=DIST(S) : SUM(4)=SUM(S)



3420
3430
3440
3450
3440
3470
3480
3490
3500
3510
3sae
3530
3540
3839
3560
3570
3580
3390
3400
3610
3620
3430
3640
3450
3840
3670
3680
34690
3700
3710
3720
3730
3740
3750
3740
3770
3780
3790
3800
3810
3820
3830
3840
3856
3840
3870
3880
3890
3%00
3910
2920
3938
3940
3950
3940
3970
3980
3990 ¢
4000

~

~

~

~

FOR J=1 TO N : Vi{J,Dd=1(J,5) 2], 4)=42(J,5) 43I, 4=U300,5) 1 NEXT J

LAT(1=LAT(8) ¢ LONG(I)=LONG{S) : DIST(1>=DIST(4) : SUMC1)=8UMIS)
FOR J=1 TO N : V1(J,1)=V1¢J,8) V200, 10=42(J, 8230, 10=Y3( S é):
LAT(8)=LAT(?) : LONG(8)>=LONG(?) : DIST(8)=DIST(?)
FOR J=1 TO N
LATC(S)=CINTC({LAT{1)~DC(E))>*100).7100
LAT(6)=LAT(S) : LONG(&)=LONG(1)
LAT(Z7)=LAT(S) : LONG(7)=LONG(8)
1=5 : GOSUB 1810

I1=6 : GOSUB 1810

1=7 : GOSuB 1810

GOTO 2340

1 SUMBr=5UMCT

+ LONG(S)=LONGI3)

NB=7 ‘minimum sum in position 7 (SW)

LAT(2)=LAT(8) : LONG(2)=LONG(8) : DIST(2)=DIST(8) : SUM(2)=SM(B)
FOR J=1 TO N : V1{J,2)=\"1(J,8):1V2(J,2)=V2(J,8) 1V3(J,2)=V3(J,8) s NEXT
LAT(3)=LAT(1) @ LONG(3)=LONG(1) : DIST(3)=DIST(1) : SUM(3)=StM(1)
FOR J=1 TO N : VI{J,)=V1(J,1):V2(J,33=2(J,1):V3(J,3D=V3(J, 1) NEXT
LATC(4)=LAT(8) : LONGCA)=LONG(S) : DIST(4)=DIST(&) : SUM(4)=SUM(4)
FOR J=1 TO N : V1(J,$d=V1(J,8):V2(J,4)=V2(J,4):1V3(J,4)=V3(J,8): NEXT
LAT(1)=LATC(?7) @ LONG(1)=LONG(?7) : DIST(1)=DIST(7) : SUM(1)=SUM(?7)
FOR J=1 TO N : V1C(J,1)=V1(J,7)192(J,1)=V2(J,7)1V3(J,1)=u3(J,7): NEXT
LAT(S)=CINT(C(LAT(12=D{E))*100>/100 : LONG(5>=LONG(3)

LAT(8)=LAT(3) : LONG(4)=LONG(1)

LAT(?)=LAT(S) : LONG(7)=CINTC((LONG(1>-D(E))>*100)/100

LAT(8)=LAT(1) : LONG(8)=LONG(?)

LAT(?)=LAT(2)  LONG(2)=LONG{7)

i1=5 : GosuB 1810

I=6 : GOSUB 1810

1=7 : GOsuUB 1810

I=8 : GOsus 1819

I=% : GOsSuUB 1810

GOTO 2340

NB=8 ‘minimum syp in position 8 (W)

LAT(3)=LAT(2) : LONGCI=LONG(2) : DIST(3)=DIST(2) : SUM(3)=5UM(2)
FOR J=1 TG N : VI(J,3)=V1(J,2) :v2¢J,3)=V2¢J,2) 130, DH=V3(J,2) 1 NEXT
LATCH=LAT(1) : LONGCA)=LONG(1) : DIST(@)=DIST(1) : SUM(4)=SUM(1)
FOR J=1 TO N : M1(J,4)=V1¢Jd, 1) 1V2(J,)=V2(J, 1) V3¢ ], )=U3C(J, 1 : NEXT
LAT(S)=LAT(4) : LONGCS)SLONGCS) : DIST(S)=DIST(4) : SUM(S)I=SUM(&)
FOR J=1 TO N : V1{J,5)=V1(J,8) 192(J,5)=V2¢J,4) :¥3(J ,5)=U3¢J, 8> : NEXT
LAT(EI=LAT(?) & LONGC)=LONG(7) : DIST(&)=DIST(7) : SUM(4)=SUM(7)
FOR J=1 TO N : V1(J,8)8V1(J,7) 1V2(J,4)2V2(J,7) :V3(J,8)=V3(J, 7 : NEXT
LAT(1)=LAT(8) : LONG(1)=LONG(S) : DIST(1)=DIST(8) : SUM(1)=SUM(8)

FOR J=1 TO N : V1(J,1)=V1¢J,8):1V2(J,1)=V2(J,8):V3(J,1)=V3(J,8) s NEXT.

LAT(2)=LAT(9) : LONG(2)=LONG(?) : DIST(2)=DIST(9) : SUM(2)=SUM(P
FOR J={ TO N : V1(J,2)=V1{J,92:1V2(J,2)=V2(J,9):1V3(J,2)=V3(J,9) : NEXT

LAT(?)=LAT(S) : LONG(7)=CINT((LONG(1>-D{E})>%1002/100
LATC8)=LAT(1) : LONG(B8)=LONG(?)
LAT(?)=LAT(2) : LONG(Z)Y=LONG(7)
1=7 : GOSUB 1810
1=8 : GOSus 1810
I=9 : GOSUB 1810
GOTC 2340
NB=9 ‘minimum sum in position ? (NW)

HEXT .

VIS,V 7)Y V24T, 800200, ) sV, 8)=U3100, 70 NEXT

4010
4020
4030
4040
4050
4050
4070
4080
4090
4100
4110
4120
4130
4149
4150
4140
4170
4180
4190

-4200

4210
4220
4230
4240
4250
4240
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4440
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570

LAT()=LATL2)
FOR J=1 TO N
LAT(S)=LAT(1)
FOR J={ TO N
LAT (8)=LATI()
FOR J=1 TO N :
LAT(1)=LAT(?)

t LONG{4>=LONG(2)

+ LONG(S)=LONG¢ 1)
PV, 5= (T, 10 3V20J,50=02¢
t LONG(8)=LONG(3?

t LONG(1)=LONG(?>

: DIST(4)=DIST2)

¢ DIST{5)=015T:1)
J, 10 taed, =
: DIST(&)=DISTI(E) : SUM

VG, 812010, 8) V2, 8220200, 82 1V30J, &)
: DIST(1)=DIST(P)

¢ SUMcdy=SiMo2)

P VLGS, =T 2 V20T, 40=0200, 2D 130, )SV30 T 2) : NEXT
UMD

1 SMCL)H)=SUM(P)

FOR J=f TO N : V1(J,1)=V1(J,9):V2(J,1)=V2(J,9)1V3(J,1)=V3{J,?): NEXT
LAT(2)=CINTCC(LATCI)+DCEX ) #100),/100 ¢ LONG(2)=LONG(1)

LAT(3)=LAT(2)
LAT(Z)=LAT(S)
LAT(8)=LAT(1) : LONG(8)=LONG(7>
LAT(?)=LAT(2) : LONG(9)=LONG(?7)
i1=2 : GOSUB 1810

1=3 : GOsSuB 1810

1=7 : GOSUB 1810

I1=8 : GOSUB 1810

1= : GOSUB 1810

GOTO 2340

: LONG(3)=LONG(4)

~

~

Standard deviation in degrees

~

SDEV=SQR(SUM(1)/{N-1))

¢ LONG(7)=CINT((LONG{1>-DCE>%100)/100

Printing the resylts of the subloop on the screen

PRINT USING "Lat = H#H.H8";LAT(1);
PRINT USING * Long = BH##H#.#8" ;LONG(1);

PRINT USING * Mean distance = #H#H#, 84" ;DIST(1)#10000/90;

PRINT USING "Standard deviation = ##,H##";SDEV;

PRINT * deqg"

s PRINT * ¥m*

! PRINTING PART

IF L>1 THEN 4590
BEEP ¢ PRINT
INPUT *PRINTER READY (Y/N) “;R$ : R$=LEFT3(Rs$,1)
IF R$O"Y" AND R$<>"y" THEN 4390

Preparing the printer

7

LPRINT CHR$(27)>"n“ t LPRINT CHR${27)"L014"

’ Printing the title and subtittle
T=INT(72-14-5-LENC(T$))/2

LPRINT TAB(T) CHR$(27)°"X°* T3

LPRINT CHR$(273"E" : LPRINT CHR3(27)"Y"

LPRINT : LPRINT .
LPRINT TAB(S) "Looking for the best fitting pole
LPRINT CHR${27)CHR$(34) : LPRINT CHR$(27)"N"
LPRINT o

LPRINT USING "Position tested : Lat = ###.#4";LAT;
LPRINT USING * Long = H##K 48" ;LONG

LPRINT

‘title

i criterian

1 LPRINT CHR$(27)"!*

is azimuth"

“to print the title oniy once



4580 -

4590
4400
4510
4420

00) THEN 4940

4630
4440
4550
4660
4470
4480
4690
4700
4710
4720
4730
4740
4750
4740
4770
4780
47990
4800
48160
4820
4830
4840
4850
4840
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000

5010 ¢

5020
5030
5040
5050
5040
5070
5080
5090
5100
5110
5120
5130

4 Printing of the results of each looo an the line printer
IF L=1 THEN 4450
IF CINT(LAT(1)#100)=CINT{LAT*100) aND CIMTILING: %100 =CINT A LONGS!

LPRINT
LPRINT "Loop ";L
LPRINT USING "Center position :

LPRINT USING " Long = HBHH#, #8°;LONG(1)

“are the results of the two last loops the same 7?

Lat = ###. 8% ;LATCL)

CDIR
deg deg"

DDIR®

‘latitude

‘longi tude

‘direction

“distance to the pole
‘dist. between points
‘computed direction
‘direction deviation

LPRINT USING "Mean distance to the pole : MHHH#.H##Y;DIST(1)%10000/90;
LPRINT * km*
LPRINT : LPRINT
LPRINT * LAT LONG 0DIR DPOLE DEACH
LPRINT * deg deg deg km km
LPRINT
FOR J=1 TO N
LPRINT USING "HH#. B8 *;T(J,1);
LPRINT USING "HN##.4#8 ";T(J,2);
LPRINT USING “Hu##.#4 “;7(J,3);
LPRINT USING “H###.#% “;V1(J,1)%10000/90;
LPRINT USING "####. 4 *;T(J,4)%10000/90;
LPRINT USING “#H#B#. 48 *;V2(J,1);
LPRINT USING "H##.H##";V3¢J,1)

LPRINT : LPRINT

LPRINT USING "Standard deviation : ##.H##";SDEY;
LPRINT

‘ Preparing the next loop

L=L+t .

LAT=LATC(1) : LONG=LONG(1) : DIST=DIST(1)

60T0 1570
LPRINT
LPRINT “"Results verified.”

’

‘the two

last loops show the same results

: LPRINT ° deg*

. DRAWING PART
. sSSrm——mcsnw==
’

Sum of the distance between points,

Jjust for

the plot

FOR I=2 TO N
S§=84T(1,4) : S(1)=§

direction

FOR I=1 TON

IF T(I,3Y{MIN THEN MIN=T{(],3)
IF T(I,3)>MAX THEN MAX=F{1,3)

IF W2¢1,1)-2%SDEVCMIN THEN MIN=U2(1,1)-Z#3DE/
IF U241,1)+2%SDEVIMAX THEN MAX=U2(1,1)+2*SDEV
NEXT 1
’ Asking questions for the graph

PRINT. : PRINT

PRINT “Minimum = " ;MIN;" Maximum = “;MAX
INPUT "Minimum value on the graph ";MIN
INPUT “Maximum value on the graph *;MAX
INPUT * step for label printing “;ST

PRINT

e Instructions to modify and copy the graph on the line printer

’

PRINT ® Now the program will display a graph of the original direction”
PRINT ®and the computed direction.”
PRINT * By pressing the (G> kKey while the graph is being diplared vou"
PRINT “will be able to change the parameters of the graph.”
PRINT * By pressing the {C> Key 3 copy of the screen will be made on*
PRINT “the printer, it will take about half an hour to complete, but"
PRINT “before do not forget to change the paper.”
PRINT * The program will end by pressing any other Key."
PRINT : PRINT

INPUT "READY (Y/N) ";R$ : R$=LEFT$(R$,!)
. IF R$CX"Y" AND R$<{>"y" THEN 5450 .
SCREEN 1" : CLS ‘setting the screen for graphics

! Drawing the axis
LINE (69,21)-¢(69,172)
LINE (70,21)-¢70,172)
LINE -(540,172)

‘draw distance-between-points axis twice to have
‘a ltine as heavy as the direction axis
‘“draw the direction axis

’ Drawing of the line linking the real data

.

FOR 1=2 TO N
LINE ~((T¢I,3)-MIN) %490/ (MAX~-MIN)+70,S¢1)%151,/5+21)
NEXT 1 :
* Drawing of the line linking the computed directior three fimes

FOR I=1 TON : B
LINE -((V2(1,1)-MIN) %490/ (MAX-MIN) +70,5(1) *151/5+21)
NEXT 1 '



5720
5730
5740
5750
3740
5770
5780
5790
5800
5810
5820
5830
5849
3850
3840
5870
5880
5890
5900
5910
5920
3930
5940
3950
5940
5970
5980
5990
4000
4010
4020
4030
4040
4050
4040
4070
4080
4090
4100
8110
4120
4130
6140
6150
6160
4170
6180
6190
46200

6210

6220
6230
4240
4250
6240

6270 -

4280

PSET <((V2¢1,1)-MIN)#490/(MAX-MIN) +49,5(1)%151/5+21)
FOR I=1 TO N

LINE -¢(V2(1,10-MIN) #4920/ {MAX-MIN) +49,5( 1) *#151/5+21)
NEXT I

FOR I=1 TO N
LINE ~((V2(I,1)-MIN) 490/ (MAX-MIN) +71,S(1)#151/8+21)
NEXT 1

’ Drawing the 70X -error-interval lines and printing the percentage

’

LOCATE 2, INT(({V2¢1,1)-SDEV-MIN) 490/ (MAX-MIN)+71)/8) : PRINT *70%"
PSET ({V2(1,1)-SDEV-MIN}*490/{MAX-MINY+71,8(1)*151/8+21)

FOR I=1 TO N

LINE =({V2(1,1)-SDEV-MIN)*490/(MAX-MIN)+71 ,S(I)#1S1/5+21)

NEXT 1

LOCATE 2, INT(((Y2¢1,1)+SDEV-MIN) #490/(MAX-MIN)+71)./8)

PSET ((Y2(1,1)+SDEV-MIN) 490/ (MAX-MIN>+71,5(1)#151/5+21)

~

FOR I=1 TON
LINE ~{(U2(1,1)+SDEV-MIN) #4920/ ({MAX-MIN) +71,S(1)*#151/8+21)
NEXT 1

’

Drawing the ?5X-error-interval lines and printing the percentage
LOCATE 2, INT(((V2(1,1)=2%SDEV-MIN) 490/ (MAX-MIN)+71)/8)
PSET ((U2{(1,1)-2*%SDEV-MIN) #490/ (MAX-MIN)+71,5(1)#151/5+21)

FOR I=1 TO N
LINE -({V2(],1)-2%SDEV-MIN) #490/(MAX-MIN) +71,5(1) *#151./5+21)

FOR I=1 TO N .
LINE ~((V2(1,1)+2%SDEV-MIN)*#490/(MAX~-MIN)+71 ,S(1) *151/5+21)

Drawing the tick marks along the distance-between-points axis
and printing the point numbers

FOR I=1 TO N

LINE (40,5(1)*151/5+21)=¢70,5¢1)#151/5+21)

LOCATE INT((S(1)%151/5421)/9)+1,5 : PRINT USING “##";I
MEXT 1 :

.

62720
6300
4310
6320
4330
6340
4350
4340
4370
6380
4390
6400
6410
6420
4430
6440
4450
4449
4470

.. 6480

4490
4300
6510
4520
43530
6540
4550
4540
4370
4380
6390
4600
4610
6420
6630
6640
44850
4860
6670
4480
6690
4700
4710
6720
4730
6740
4750
6740
47270
4780
6790

. 6800

4810
46820
4830
4840
48350

4840

’ Printing the distance~between-points axis title
LOCATE 1,5 : PRINT "POINT”®
LOCATE 2,6 : PRINT *NUMBER"

‘ Printing the pole position and mean distance
LOCATE 1,15

PRINT USING °*POLE POSITION : LAT = ###.88° ;LAT(1);

PRINT USING ", LONG = H#N#. 88" ;LONG(1);

PRINT USING ", DIST = ####.#°;DIST*#10000/90; : PRINT " KM"

’

Drawing the tick marks along the direction axis twice
’ and printing the labels

’

FOR I=MIN TO MAX STEP ST
LINE €49+(I-MIN) %490/ (MAX-MIN) ,172) =69+ (1 -MIN) %490/ (MAX~-MIN) ,178)
LINE (704CI-MIND #490/(MAX-MIND , 172) =70+ 1-MIN) ¥490,/ (MAX-MIN) ,178)
LOCATE 21,(70+¢1-MIN) #490. (MAX-MIN) ) /82
PRINT USING *##t#.#";1

NEXT 1

’

Printing the direction axis title
LOCATE 19,72 1 PRINT "DIRECTION®
LOCATE 21,75 : PRINT “DEG"

.

© Printing the title and underlining it

.

LOCATE 23,(40-LEN(T$)/2) : PRINT T3

LINE ((39-INT(LEN(T$)>/2))#8,210)-STEP(LEN(T$)%8,0)

’ Waiting for and analysing the Keyboard entry

LOCATE 1,1

@$=INKEYS '3 IF @3="" THEN 6440 ‘waiting to change the graph
IF G%$="G" OR @3="g" THEN SCREEN 0 : LOCATE 24,1 : GOTO 5250
IF @${>"C" AND @3<>"c" THEN 4920

SCREEN COPY

3 .
Preparing the printer for graphics

PRINT CHR$(27)*p" : LPRINT CHR$<(27)"T02"

Reading the screen values point after peint, line after line
and printing the lines one after the other

L T T Y

FOR I=0 TO 224
X1$="" : X2%="" : X3$="" : X43=""
FOR J=0 TO 1359 : X13=X13+CHRS(POINT(J,1)/7) : NEXT J
FOR J=140 TO 319 : X28=X2$+CHRS(POINT(J,1)/7) : NEXT J
FOR J=320 TO 479 : X33=X3$+CHRS(POINT(J,1)/7) : NEXT J
FOR J=480 TO 439 : X4$=X4$+CHRS(POINT(J,1)/7) : NEXT J



4870 LPRINT CHR$(27)"G0&40"X13X29X38X43

6880 NEXT 1
4900 LPRINT CHR$(27)"A"
4910 GOTQ 4420

6920 SCREEN 0
4930 END

¢ LPRINT CHR$(27)"E"

“setting the printer back to printing mode
‘to wait for the next kevboard entry
‘setting the screen back to printing mode

C
*

This erogras has been written to helr you to find the pole
f@tting best 1o directions of features distributed on a saali
cirele, .

The progras will read ihe data in a data file beginning with line
508, and having a variable nased N giving the nusber of dala
points, Then each data line must have first the latitude of the
point, then the longitude, and al last the azimuth of the feature.
The last line number must not exceed 999,

The progran will ask you the latitude and longitude of the pole
you have chosen to test. Then it will compute the sum of the
squares of the differences between the real value and the azimuih
of the small circle at each point. This value wust be as saall as
possible so the program will loop and test points within 2
degrees Lo 0.8] degree of latitude and longitude of the point
having the smallest deviation. The resulls vwill be verified and
a graph will displayed on the screen, and vou will be allowved to
copy this graph on the srinter.

Disk ready ? ¥

Hame of the data files on the disk !

NATRENCH,.DAT DRSCHATS.DAT ORSCHAT4.DAT DRSCNATZ.DAT DRSCMATI.DAT DRSCHATI.DAT
DRSCEPRI.DRAT DRSCRIYE,DAT DSSCHRTZ.DAT DSSCHATL.DAT DSSCMATI.DAT DSSCHRTS.DAT
DSSCMAT4,DAT DSSCRIVE,DAT BRXPROFL.DAT PNTPROFL.DARY DRSCRITA.DAT

Name of your data file :

? n%&ghﬁTl.QﬁT
Txtle of the table and the
7 MIDDLE AKERICA TREH%H HQRTHER? SET
Latitude bf ihe pole you want to test ? 38
Longitude of ihe pole ? 293
Loop . ! Step I (D=

Lat = 360.86 Long = -93. BG Hean distance = 1619.98 ka

Standard deviation =

Laop | Step 2
Lat = 33.00 Long =
Standard deviation =

LOOF ! Step 3
Lat = 33.08 Long =
Standard deviation =

Logr i Step 4
Lat = 33.88 Long =
$tandard deviation =

LooP | Step 3
Lat = 33.88  Long =
Standard deviation =

2,31 deg

(D= 1.5 desg)
-93.58 Mean distance
1,75 deg

(D= deg}
-93. 50 Hean distance
1.79 deg

(D= .7 deg!
-93.58 Mean disiance
1.7 deg

(D= .5 deg)
-93.58 Mean distance
1,73 deg

1968.31 hn

196§.3! ka

1968.31 ka

1968, 31 ks



LooP i lep 6
Lat = 33.08 Long =
Standard deviation =

Loop i Step 7
lat = 31.88 Long =
Standard deviation =

LooP i Step 8
Lat = J1.58 Long =
Standard deviation =

Loor | Siep 9
Lat = 31.56 Long =
Standard deviation =

Loor 1 Step 18
Lat = 31.58 Long =
Standard deviation =

LOOP Step 1
fat = 31,58 Long =
Standard deviation =

LOOF 1 Ster 12
fat = J31.38 Long =
Standard deviation =

LogP 1 Step 13
Lat = 31.38 Long =
Standard deviation =

LOOP ) Step 14
Lat = 3t.51 Long =
Standard deviation =

(D= 315 deg)
-93.9¢ Mean distance
1.75 deg

(5= ,2 deg)
-94,38 Hean distance
1.6 deg

(D= .19 deg:
-94.43 Hean distance
1.64 deg

{0= .1 deg}

-94.43 Mean dislance
1.64 deg

(D= .87 deg)

-94.45 Nean distance
{.64 deg

(D= .85 deg)
-94,45 Nean distance
.64 deg

(D= ,B] deg)
-94.45 Mean distance
1.64 deg

(D= .02 deg)
-94.45 Mean distance
1.64 deg

(D= .81 deg)
-94.45 Nean disiance
1,64 deg

PRINTER READY (Y/N) ? %

Loor 2 Step |
Lat = 31,51 Long =
Standard deviation =

Logr 2 Step 2
Lat = 31.51 Long =
Standard deviation =

Loop 2 Step 3
Lat = 31.51 Long =
Standard deviation =

LogP 2 Step 4
Lat = 31.51 Long =
Standard deviation =

(D= 1 deg)
-94.45 Mean disiance
1.64 deg

(D= 1.5 deg)
~94.45 Nean distance
1.64 deg

(D= | deg)
-94.435 Nean distance
1.64 deg

{D= .7 deg)
-94.45 Rean distance
{.64 deg

1968.31 kn

1813.93 ka

1788.1¢6 ka

1788.16 ka

1788.16 ha

1788.16 ka

178,16 ka

1786.16 ka

1781.12 ka

1781.12 kn

1781.12 ka

1781.12 kn

1781.12 ka

Loop 2 Step 3
Lat = 31.3¢ Long =
Standard deviation =

LOOP 2 Step 6
Lat = 31.51 Long =
$iandard deviation =

LegP 2 Step 7
Lat = 31.51 Long =
Standard deviation =

Loop 2 Step 8
tat = 31.51 Long =
Standard devistion =

Loof 2 Step 9
tat = 3.3 Long =
Standard deviation =

LooP 2 Step 19
Lat = 31,31 Long =
Standard deviation =

LOgP 2 Step 11
Lat = 3.3 Long =
Standard deviation =

Loer 2 Step 12
Lat = 31.51 Long =
Standard deviation =

Loor 2 Ster 13
Lat = 31.51  Llong =
Standard deviation =

Logr 2 Slep 14
Lat = 31.31 Long =
Standard deviation =

b
Nininun = 1862616

(0= .3 deg)
-94,45 Nean distance = 1781.12 ks
1.64 deg .

(D= .35 deg)
-94.45 Nean distance = 1781.12 ks
1.64 deg

(D= .7 deg)
-94.45 Mean distance = 1781.12 ka
1.64 deg

(D= .15 deg!
~94,43 Kean distance = 1781.12 kn
1,64 deg

(D= .1 deg)
-94.43 Mean disfance = 1781.12 kn
1.64 deg

(D= .07 deq)
-94,45 Mean distance = 1781.12 ka
1.64 deg

(D= .83 deg)
-94.43 Yean distance = 1781.12 ka
1.64 deg

(D= .83 deg)
-94.45 Mean distance = 1781.12 kn
1.64 deg

(b= .82 deg)
-94.45 Nean distance = 1781.12 kn
1.64 deg

(D= .81 deg)
-94.45 Nean distance = 1781.12 kn
{.864 deg

Naxisum = 126,5746

Ninisus value on the graph 7 185
Naxinum value on the graph 7 127
step for label printing ?

Now the program wvill

display a graph of the original direction

and the computed direction,
By pressing the (G) key while the graph is being diplaved you

vill be able to change

the paraneters of the graph,

By pressing the () key 2 copy of the screen vill be made on
the printer, it will take aboul half an hour to coaplete, bui
before do not forget to change the paper.

The program will end

by pressing any other key.



READY (Y/H) 72 Y

POINT  POLE POSITION : LAT = 3{.51, LONG = -94.45, DIST = 1781.1 KN
781 951

?HHBER
2 4
3-1
4 =
3
DIRECTION
6 T T T T
1085.¢ 118.¢0 115.9 120.9 125.9 DEG
NIDDLE RMERICA TRENCH : NORTHERN SET
G
Rinisus = 185 Haxiaum = 127

Ninimun value on the graph 7 183
Baxinus value on the graph ? %gg
step for label printing 7 3

Nov the program will display a graph of the original direction
and the coaputed direction.

By pressing the {G) key while the graph is being diplayed wou
will be able to change the paraneters of the graph.

By pressing the (C) key a copy of the screen vill be made on
the printer, it vill take about half an hour to complete, but
before do not forget 1o change the paper.

The progran will end by pressing any other key,

READY (Y/W) 7 Y

POIRT

HUNBER

5

2—1

POLE POSITION ¢ LAT = 31,51, LONG = -94.43, DIST = 1781.1 KN
181 951

L

DIRECTION

6
195.8

1 LN Ll ]
116,98 113.8 128.9 125.9
KIDDLE AMERICA TRENCH : NORTHERN SET

—
138.8 DEG



» O

MIDDLE AMERICA TRENCH : NORTHERMN SET C

POINT ~ POLE POSITION : LAY = 31,51, LOKG = -94.45, DIST = 1781.1 KN
NUNBER 781 951

Looking for the best fitting pole : criterion is azimuth I ,f///
2

Position tested : Lat = 30.00 Long = -?5.00
Center position : Lat = 31,351 Long = -94.45 I
Mean distance to.the pole : {721.12 km

LAT LONG ODIR DPOLE DEACH CDIR DDIR 4 ﬂ

deg deg deg Km Km deg deg

18,45 -104.57 123.00 1776.9 0.0 123.30 -0.30 5

18.07 -104.17 120.00 1784.3 &7.5 121.38 =-1,38 ]

17.42 -103.32 119.00 1722.4 101.% 118.43 a.57 P

17.17 ~-102,23 118.00 1780.3 117.2 115,05 2.7

16.83 -101.50 112,00 1779.95 ?5.7 112,29 -0.2% 6 1/ 1 T DIRECTION

16.50 -100.47 108.00 1782.3 95.7 109.53 ~-1.53 195.8 0.9 158 12{8 uga 135'0 0BG
Standard deviation : 1.44 deg MIDDLE AMERICA TRENCH ! NORTHERN SET

t) Regulits verified,



RELATION

o

PROFONDEUR-DU-FOSSE -

]

RAYON-DU-CERCLE

6.1 - CALCUL DE LA PROFONDEUR MOYENNE DE SEGMENTS DE PROFILS

A ~ Listing du programme “MEANDEPT~
B - Copie d“écran d'un exemple d'exécution du programme “MEANDEPT-=*
€ - Exemple de sortie sur imprimante#

6.2 - DESSIN DU_GRAPHIGUE MONTRANT LA RELATION PROFONDEUR-DU-FOSSE -
RAYON-DU-CERCLE

A - Listing du programme “RADEPTH”
B - Copie d’'écran de 1 exécution du programme ‘RADEPTHY

€ - Sortie sur traceur réduite de &7 ¥

# les lettres a et b de la partie B correspondent & des sorties sur
impr-imante {partie €) portant le méme nom.



6.1

10

20

30 PROGRAM “MEANDEPT”

40

S50 Jacqueline ROUMP, Sept. 1984
40 ¢

70 ¢

80 CLEAR : CLS : OPTION BASE i

?0

100 - PRESENTATION OF THE PROGRAM

110 -

120 PRINT : PRINT

130 PRINT * This program computes the mean depth of sections of a profile”
140 PRINT "and its standard deviation."

150 PRINT ) -
1640 PRINT *  The first part of the computation is the same as in 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, and .at last the standard®
220 PRINT "deviation.”

230 PRINT

240 PRINT " Two tables are printed : first the distances of the sections®
250 PRINT "limits, then the mean depth and standard deviation of each section®
240 :
270 PRINT : PRINT

280 ¢

290 ¢ INPUT OF THE DATA INTO THE PROGRAM

300 ¢

310 INPUT “DISK READY (Y/N) ";R$ : R$=LEFT$(R$,1)

320 IF R${>"Y" AND R$<{>"y" THEN 310

330 PRINT

340 PRINT °"Names of the data files on the disk : *

350 FILES "#*,DAT" ‘list of the files of the disk

350 PRINT

370 INPUT ®"Name of your breakpoints data file : ";X$

380 INPUT "Name of your profile points data file : ";¥$

390 CLS .

400 ¢

410 ¢ INPUT OF THE DATA

420 smess————seoooeoo .

430 - Input of the breakpoints data

440 -

450 * opening the file

460 ¢+ ToTTTTTTTToTTTT

470 OPEN "R*, £1, X3, 8

480 FIELD £1, 4 AS A%, 4 AS BS

490 -

500 © reading the number of value records

-3 1 I

$20 GET £1,1

530 N1=CVS(AS)

540 DIM BRK(N1,7)

550 ¢

560 ' reading the value records

570
580
590
400
610
420
30
640
630
660
670
4890
490
700
710
720
730
740
730
740
770
780
790
800
810
820
830
840
850
860
870
8¢
890
00
910
920
930
940
930
240
970
980
290
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

FOR 1%=2 TO N1+t

GET £1, IX
BRK{IX-1,1)=CVS{A%)
BRK(1¥-1,2)=CMS{B%)
NEXT I
CLOSE £1 ‘closing the file
’ Input of the profile points data
‘ opening the file
OPEN *R*, £1, Y3$, 10

FIELD £1, 4 AS A%, 4 AS B, 2 AS Cs

.

reading the number of value records

GET £1,1
N2=CUS(AS)
DIM PNTS(NZ2,7)

’

reading the value records

FOR 1%=2 TO N2+t

GET £1, 1%
PNTS(IX-1,1)=CVS(AS)
PNTS(I%-1,2)=CVS{B3$)
PNTS(I¥-1,3)=CVI(C$)

CLOSE f£1 | ‘closing the file

.

4 ADDITIONAL QUESTIONS

s

PRINT *: PRINT
INPUT *TITLE *;T¢
PRINT

PRINT "Are the data continously increasing or decreasing along"
INPUT * Latitudes (1) or along Longitudes <2) : *;LL
IF LL<{>1 AND LL<>2 THEN 970
PRINT *Are the ";
IF =1 THEN PRINT "Latitudes *; ELSE PRINT "Longitudes ";
INPUT "increasing (1) or decreasing {2) along the profile : ";DIR
IF DIR <>1 AND DIR (>2 THEN 1010
IF DIR=2 THEN DIR=-1

‘ Table of the limit points
PRINT : PRINT
INPUT "How many sections for which you want the mean depth *;S1
IF S1{1 THEN 1090

’sectioﬁ table

FOR J=1 TO Si



1150
1160
1170
1188
1190
1200
1210
1220
1230
1240
1230
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1440
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600

PRINT

PRINT * Interval *"jJ;
INPUT ° First point 1 Lat in degrees.minutes ";S1{J%2-1,1)

PRINT SPC(25) ;
INPUT *

PRINT SPC{15) ;
INPUT * Second Point : Lat in degrees.minutes ";51(J*2,1)

PRINT SPC(25) ;
INPUT *

NEXT J

CLS : LOCATE 12,5 : PRINT "PLEASE, WAIT ..."

Long in degrees.minutes “;S1(J#2-1,2)

Long in degrees.minutes ";S51{J%2,2)

COMPUTATION PART

B a

Transformation of the latitudes and longitudes in degrees & minutes
of the breakpoints table into decimal degrees

[ Y

FOR I=1 TO N1
Bi=BRK(I,1) : B2=BRK(I,2)
BRK(],3)=FIX(B1)+(BI-FIX(B1))#100/40
BRK(1,4)=FIX(B2)+(B2-FIX(B2))#100/40

TE;nsformation of the latitudes and lonqitudes in degrees & minutes
of the profile points table into decimal degrees

FOR I=1 TO N2
P1=PNTS{I1,1) : P2=PNTS(1,2)
PNTS(I,4)=FIX(P1)+(P1-FIX(P1))*100/60
PNTS(I,5)=FIX(P2)+(P2-FIX(P2))%100/40
NEXT 1

FPI£=3.141592453589887£/180

‘

‘P1/180 degrees
’ Definition of fonctions to compute the distance between two points
’ on the Earth

.

DEF FNACX,Y,Z,W)=SIN(X*FPI£)*SIN(Z*FPI£) +COS(X*FPI£)%*COS(Z*FPI£) xCOSC (W-Y

Y*FPIE) ‘cosine of the angular distance between a point of X lat and Y
tong and a point of Z lat and W Tong
1610 DEF FNB(X)=(~-ATN(X/SQR(I-X*X))+1.570794327£)/FPI£*10000/90

14620
1630

1440
1450
1640
1470

‘distance in Km for an angular distance of X
Y=6378.,135%FPI¢ “length of one degree of longitude at the Equator
DEF FNC(X)=COSCATN( . 993330548228 *TANCX#FPI£) ) ) %Y
“Yength of one degree of longitude at latitude X

‘ Distance between the breakpoints

C(1,5)=0

FOR 1=2 TO Ny
DE=FNACBRK(],3) ,BRK(1,4) ,BRK(1-1,3) ,BRK{1-1,4))
BRK(1,5)=FNB{D£) .

Distance between the profile points, angular distances being usually
too small for the precision of 2100 the Prythagoras theorem is used
to compute the distance

FOR 1=2 TO N2
E=PNTS(I-1,4)-PNTS(I, 4>
H=E*Y
L=(PNTS(1-1,5)-PNTS{1,5))*FNC(E/2+PNTS(1-1,4))
PNTS(I,4)=SQR(H*H+L*¥L)

NEXT 1

mmmmmmmnmeme s

’ Summing the distance along the profile of profile point distances
‘ between breakpoints

IF PNTSCI,3+LL)*DIRYBRK(J,2+¢LL)*DIR THEN J=J+1
E=PNTS(I,4)+{BRK(J-1,3)-PNTS5(1,4))/2

1F 1=N2 THEN 2000

IF BRK(J,4)=0- THEN H=(BRK(J-1,3)-PNTS{1,4))#Y ELSE 1990
L=(BRK(J-1,4)-PNTS(1,3))#FNCCE) : D=SQR(H*H+L#*L) : GOTO 2030

IF PNTSCI+1,3+LL)*DIR¢(=BRK(J,24LL)*DIR THEN 2020
E=PNTS(I,4)+(PNTS(1,4)-BRK(J,3))>/2 : H=(PNTS(1,4)-BRK(J,3)) %Y
L=(BRK(J,4)-PNTS(1,5) )¥FNCC(E) : D=SQR(H*H+L*L)+PNTS(1,4) : GOTO 2030
D=PNTS(1,4)
BRK(J,8)=BRK(J,4)+D

FOR I=2 T0O NI
BRK(1,7)=BRK(1-1,7)+BRK(1,5)
NEXT I

Summing up the distances along the profile smoothed by using
the distance between breakpoints

.

J=2
PNTS(1,8)=0 : PNTS(1,7)=0
FOR I=2 TO N2
IF PNTS(I,3+LL)*DIR>BRK(J,2+LL)*DIR THEN J=J+1
IF PNTS(1,3+LL)=BRK(J,2+LL) THEN PNTS(I1,7)=BRK(J,?) : GOTO 2240
PNTS(1,7)=PNTS(1~1,7)+PNTS(1,4) *BRK(J,5)/BRK(J,4)
NEXT 1




2280 2790 MEANDCJ)=AREACJ)/(S1(J#2,5)-51<J*2-1,5))

2290 ¢ Building up the 1imits table 2800
2300 ¢ 2810 ‘ computation of the variance:
2310 ‘ transformation of lat and long from degrees-minutes to decimal degrees 2820 PR fuihpup e upuupipi g e
L 2830 IF S1(J%2-1,2+LL)#DIR=PNTS(I,3+¢LL) THEN ST<J)=0
2330 ‘---wmmmmmom——eo ELSE ST(J)=(D1-MEAND(J)}"2
2340 FOR J=1 TO S1#2 2840 FOR I2=I TO I1-1
2350 Ti=81¢J,1) : T2=51¢J,2) 2850 STCJI=ST{J) +(PNTS(12,3)-MEAND(J)) “2
2340 S1¢J, D=FIX(TH+(TI-FIX(T1))*100/40 2860 NEXT 12
2370 S1¢J,4)=FIX(T2)+(T2-FIX(T2))%100/40 2870 IF S1(J#2,2¢LL)*DIR=PNTS(I1~-1,3+LL)*DIR
2380 NEXT J © THEN STC(J)=ST(J)+(PNT5(12-1,3)-MEAND(J))"2
2390 ‘—mmmmme—m—meeee ELSE ST(J)=ST(J)+(D2-MEAND{J)) "2
2400 K=1 2880 ‘
2410 ’ distance of each segment limits along the profile 2890 ‘ gtandard deviation
L 71 A 2900 4 TEmmmesommoesmmoee
2430 /-—-mmmommomemee 2910 STDEV(J)=SAR(1/(11~1-1)#ST(I)
2440 FOR J=1 TO N2 2920 I=11-1
2450 IF S1(K,2+LL)*DIRYPNTS(J,3+LL)*DIR THEN 2540 : 2930 NEXT J
2440 IF S1(K,2+LL)=PNTS(J,3+LL) THEN S1<{K,5)=PNTS(J,?) : GOTO 2520 D L — -
2470 E=PNTS(J-1,43+(S1(K,3)-PNTS(J-1,4))/2 2950 ¢
2480 H=¢PNTS(J-1,4)-51(K,3)) %Y 2940 ¢
24%0 L=¢S1(K,4)-PNTS¢J-1,5) ) *FNC(E) 2970 -
2300 D=SAR(H*H+L*L) 2980 PRINTING PART
2510 S1¢K,5)=Da(PNTS(J,7>=-PNTS(J-1,7))/PNTS(J,6) +PNTS(J-1,7) 2990 * omcmmes
2520 K=K+1 3000
2530 IF K>S1%2 THEN 2570 3010 BEEP
2540 NEXT § 3020 PRINT : PRINT
2350 ‘=eemmmommmmmeo— 3030 :
2540 ’ 3040 Limits table
2570 - Computing the mean depth for each interval 50 4 2= ——mmm———mee—
2580 3048  INPUT "Ready to print the limits table (Y/N) ";R$
2590 1=1 3079 R$=LEFTS(R$,1) : IF RE"Y" AND R$¢>°y" THEN 3440
2600 /mmmmmemmmmmmeeee 3080
2610 FOR J=1 TO St 3090 ° opreparing the printer
2420 IF S1(J%2-1,2+4LL)*DIRIPNTSCI,3+LL)*DIR THEN I=I1+1 : GOTD 2420 3100 ¢ CTotEmtTmmsssmsasse-
‘looking for the first point 3110 LPRINT CHR$(27)"E°CHR$(27)*L015*CHR$(27)" ! "CHR$(27)"n"

2430 IF S1¢J*2-1,2+LL)=PNTS(I,3+LL) THEN AREA(J)=0 : BOTD 2670 3120 LPRINT SPC(30-LEN(T$)/2)CHR$(27)*X"T$ ‘printing the title
2640 IF I=1 THEN DI=PNTS(1,3) ) 3130 LPRINT CHR$(27)"Y" : LPRINT CHR$(27)°N*

ELSE Di=PNTS(I,3)-(PNTS(I,3)-PNTS(I-1,3))*(PNTS(I,7)—SI(J*2-1, 3140 LPRINT : LPRINT : LPRINT
9))/(PNTS(1,7)-PNTS(1-1,7)) ‘depth of the first point © 3150 LPRINT “Limits table”® ‘printing the subtitle
2650 AREA(JI=(PNTS(1,7>-51(J*¥2-1,5) ) *D1 3160 LPRINT CHR$(27)"E" : LPRINT CHR$(27)CHR$(34)
26460 Mttt 3170 LPRINT
2470 FOR I1=1+1 TO N2 3180
2680 IF PNTS(CI1,3+LL)*DIR<=S1(J*2,2+LL)*DIR THEN 2720 3190 < printing the column headings

R ‘point of the sectioen 3200 / "TT T TTTTTTosTTeescsssssc--
2490 D2=PNTS{11,3)-(PNTS(I1,3)-PNTS(I1~1,3))*(PNTS(11,7)-S1¢J*2, 3210 LPRINT "Section Latitude Longitude Latitude Longitude Distorg®
3))/(PNTS(11,7)-PNTS(11-1,7)) ‘depth of the last point 3226 LPRINT * No. in degrees-minutes in decimal degrees in Km®
2700 AREA(J)=AREACJ) +(S1(J%2,5)~PNTS¢1-1,7))%D2 3230 ¢
2710 GOTO 2790 3240 ‘ printing the point distances
2720 AREACJI=AREACJI) + (PNTSCT1,7)-PNTS(11-1,7) ) ®*(PNTS{11,3) +PNTS( 3250 ¢/ TTTTUTeTetmemesesscsesse---o-
11-1,)/2 : 3240 LPRINT
2730 IF PNTSCI1,3+LL)%DIR=S1(J*2,2+4LL)*DIR THEN I1=I1+} 77 R —
s GOTO 2790 “last point of a section 3280 FOR J=1 TO Si*2

2740 NEXT 11 3290 A=S14J,1) : B=S1(J,2)
2750 M 3300 IF J MOD 2=1 THEN LPRINT USING * ££ . ";INT(J/2)+1;
2740 ’ ELSE LPRINT * *;
2770 ‘. mean depth of a section 3310 LPRINT USING "  ££°°;FIX(A);

2780 ¢ TTTTTTTTTTTeTmTmmTees 3320  LPRINT USING "££.6/ *;(A-FIX(A))*100;



3330 LPRINT USING "£EEE£"" ;FIX(B);
3340 LPRINT USING "££.£° ™;ABS(B-FIX(B))#100;
3350 LPRINT USING " ££.££€° ™;S1¢J,3);
3340 LPRINT USING “££££.£££" ";S1(J,4);
3370 LPRINT USING * £E££,££"351¢J,D)
3380 NEXT J
3390 ‘---m—mrmmm—e——
3400
3410 Printing the results
3420 ¢
3430 PRINT : PRINT
3440 INPUT "Ready to print the results :
Mean Depth and Standard Deviation (Y/N) ";R$
3450 Re=LEFT$(R$,1) : IF REO"Y" AND R${>"y" THEN 3440
3440 ¢
3470 ’ opreparing the printer
fcL.1:11 B
3490 LPRINT CHR$(27)"E"CHR${27)"LO15"CHR$(27)" ' "CHR$(27)"n"

33500
3510
3520
3530
3540
3530
3540
3570

3580

3596

LPRINT SPC(30-LEN(T$)/2)CHR$(27)"X"T$ ‘printing the title
LPRINT CHR$(27)"Y" : LPRINT CHR$(27)"N"® ’
LPRINT : LPRINT : LPRINT

LPRINT "Results"

LPRINT CHR$¢(27)"E" : LPRINT CHR$(27)CHR$(34)

LPRINT

‘ printing the column headings

LPRINT *Section Hean Depth Standard Dev. Min. Depth Max.

Depth”

3400
m*
34610
3420
3630
3440
3450
3640
3670
3680
3670
3700
3710
3720
3730
3740

LPRINT * No. inm inm . inm in

~

/ printing the point distances

FOR J=1 TO S1
LPRINT USING *  ££";J;
LPRINT USING * £EEE" JMEANDCS) ;
LPRINT USING * EEEE" ;STDEMD)
LPRINT USING® £EEE" JMEANDCJ) -STDEV(J) 5
LPRINT USING * EEE£E" ;MEAND(J) +STDEV(J)

B
*
This srogran cosputes the mean depth of sections of 3 profile

and its standard deviation.

The firsi part of the computation is the same as in the program
‘PROFILE’ @ longitude, latitude and depth of points along the
profile, and position of break points,

The progran first coapules the distance along ihe profile, then
50|gutgs the sean depth of each sections, and al last the siandard
eviation,

_ Two tables are printed : first the distances of the sectiens
timits, then the mean depth and standard deviation of each section

DISK RERDY (Y/M) 2 ¥

Hames of the data files on the disk :
NATRENCH.DAT BRKPROFL.DAT PHTPROFL.DAT

Name of uour breakpoints data file ¢ 7 BRKPROFL,.DRT
Nane of your profile points data file :" 7 PHIPKCFL.DAT

*
TITLE 7 HIDOLE AMERICA TRENCH AXIS

fire the data.continousiv increasing or decreasing along
Latitudes (1) or along Longitudes (2) : ? 2.
Are the Longitudes increasing (1) or decrzasing (2) along the profile

Hov sany sections for which you vant the mean depth 7 §

Interval | First point : Lat in degrees.minutes ? [§,487
Long in degrees.aninutes ? -194.578

Second Point : Lat in degrees.minutes ? |

Long in degrees.minutes 7 -99.418

Interval 2 First point ¢ Lal in degrees.minutes ? 14,
Long in degrees.einutes ? -

Second Point ! Lal in degrees.ainuies 7 19,

Long in degrees.minuies 7 293,488

Interval 3 First point ¢ Lal in degrees.minutes ? %?5%;?
3

A

_ Long in degrees.ninutes ?
Second Point @ Lat in degrees.ainutes ? 1i.
Long in degrees.minutes 7 =88]

21



b

Interval 4 First point ¢ Lal in degrees.ninutes 7 |8

34

Long in degrees.ninutes 2 -

Second Poini ! Lal in degrees.ainules ? §-

19

Long in degrees.minutes 7 -

Interval § First point ! Lai in degrees.ainutes ? 7,

34

Long in degrees.minutes 7=

1337

Second Point  Lat in degrees.ninutes ? 4,529

Long in degrees.sinutes 7 -

*
PLERSE, WAIT ...

Ready to print the limits table (Y/) 7 Y

Ready to prini the resulis @
Kean Depth and Standard Deviation (Y/M) 7 ¥

383

»O

MIDDLE AMERICA TRENCH aXI1S

Limits table

Section
No.

1

2

Latitude Lonai tude
in degrees-minutes

18"40.7 -104°57.8”
16*10.0° -99%41.8"
16°23.07 -99"21.5°
15°13.1° -95"48.8°
15° 0.4° -95°20.0"
11°33.37 -88"10.0°
10°50.37 -87%13.4°
8"46.6" -84°38.67
7"13.4/ -82°29.2°
6"52.9° ~79"50.37

Latitude Longitude
in decimal degrees
18.678° -104,943°
16.167° -99.697°
16.383° ~-99.358"
15,218° <95.813"
15.007° -95.333"
11.585° -88.147"
10.838° -87.223"

8.777" -84,610"
7.223* ~82.487"
4.882° -79.838"

Distorg
in Km

14,
644,
683,

1077,
1133.
2000.
2130.
2501.
2810.
3110,

73
89
24



MIDDLE AMERICA TRENCH AX1S

Results
Section Mean Depth Standard Dev. Min. Depth Max. Depth
No. ’ inm inm inm inm
1 . 4885 396 4489 5281
2 5181 212 4949 5392
3 6108 317 5791 6424
4 4301 ) 4630 3671 4931
-9 . 2897 678 2219 3574



6.2

A

10
20
30
40
50
60
70
80

100
110
120
130
140
150
180
170
180
180
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
380
370
380
390
400
410
420
430
440
450
460
470
480
490
500
S10
520
530
540
S50
S60
S70
S80
S90
600

REM
REM
REM PROGRAM RADEPTH’

REM .

REM JACQUEL INE ROUMP., SEPT. 1884
REM s===zz=zs=s===sz=sss=s==ss=s=sz==== == ==
REM

PAGE

INIT

REM

REM PRESENTATION

REM
CHARSIZE 4

PRINT

PRINT “DEPTH VERSUS RADIUS”

PRINT

PRINT

CHARSIZE 3

PRINT “PROGRAM TO ORAW THE MEAN DEPTH OF "SECTIONS THE MIDDLE”
PRINT 7AMERICA TRENCH VERSUS THE RADIUS OF THESE CIRCLE SECTIONS”
PRINT

PRINT “THE DATA HAVE BEEN COMPUTED ON A Z100 COMPUTER IN PROGRAMS”
PRINT ~ DISSMCRC' AND DIRSMCRC' FOR THE RADIUS VALUES., AND IN”
PRINT "PROGRAM MEANDEPT' FOR THE MEAN DEPTHS AND THEIR STANDARD ~
PRINT ~"DEVIATIONS:*

PRINT

PRINT ~IF YOU WANT A COLORED PLOT~

PRINT ~ PUT A BLACK PEN (FOR AXES., COMMENTS) INTO THE PEN HOLDER #0~7
PRINT ~ A RED PEN (FOR CROSSES) INTO THE PEN HOLDER #17

PRINT ~ YOU WILL HAVE TO CHANGE THE BLUE PEN OF PEN HOLDER #27
PRINT ~ B8Y A GREEN PEN LATER TO DRAW LINES”

PRINT

PRINT “IF YOU WANT A PLOT IN BLACK, PUT 3 BLACK PENS”

PRINT * INTO THE 3 PEN HOLDERS”
REM

REM

REM DATA

REM ===z

REM

REM FOR EACH POINT, MEAN DEPTH, MEAN DEPTH - STANDARD DEVIATION,
REM MEAN DEPTH + STANDARD DEVIATION., RADIUS OF DIRECTION CIRCLE.
REM RADIUS OF AZIMUTH CIRCLE

REM

DATA 4885.4489,5281,1639.1781

DATA S5181.4969.5392,784,1103

DATA 6108,5791.6424,3224,3177

DATA 4301,3671,4831,679.925

DATA 2897.2219.3574.277.396

DATA 4300-3800.4800.535.819

REM

REM  CREATING AND READING THE DATA TABLE

REM

DIM A{6.,5)

READ A

REM

REM CORRECTED MEAN DEPTH FOR THE PANAMA FZ TO 80W SECTION
REM

AS=3800

REM

REM

€10
620
630
640
650
660
670
680
€90
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
830
900
910
920
930
940
950

‘960

970

980

930

1000
1010
1020
1030
1040
1050
1060
1070
1080
1080
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200

REM DRAWING PART
REM ==z==Ss=z====

REM

REM PREPARING THE PLOTTER
REM

PRINT ~“PLACE THE PEN AT THE RIGHT END OF THE PLOTTER”
PRINT

PRINT ~PLOTTER READY (Y/N) ? 7»
INPUT RS

RS=SEG(AS,1.1)

IF R$<>7Y” THEN 680

PRINT

GOsue 5310

REM

REM DRAWING THE FRAME
REM  cemmmmmmceeeee
20=21

Z1=0

22=1

GOSUB 5320

21=29.7

GOSUB 5320

20=0

GOsSuUB 5320

21=0

GOsSUB S320
AEM

REM TITLE

REM  ————-

REM  SETTING CHARACTER TYPE AND ORIENTATON AND COLOR
REM

242003
25=0635

29=0
GOSUB 5340

REM

Z6=1
GOSUB 53S0
REM

REM  PRINTING THE TITLE TWICE
REM

2$="MIDOLE AMERICA TRENCH”
23=21

22=0

11=27

20=11-23/2%Z4

GOsSuB 5320

6osuB 5320

20=20+0.02

GOsuUB 5320

GOsuB S330

REM

REM  CHANGING THE COLOR
REM

26=0

GOsSUB S350

REM

REM VERTICAL AXIS

REM  ——cmmmmceee

REM  SETTING THE NEW CHARACTER TYPE



1210
1220
1230
1240
1250
1260
1270
1280
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
1580
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800

REM

242052

252002

GOsSUB 5340

REM

27=-1

REM

REM  GOING TO THE ORIGIN
REM

20=4

Z1=11.5

GOsSuB 3320

REM

AEM  SETTING PARAMETERS
REM

L=12

G0=(6500-2000)/500/L
J1=(6500-2000)/500
2(15)=1

REM

REM  DRAWING THE AXIS AND TICK MARKS. AND PRINTING THE LABELS
REM

FOR K=1 TO J1+!
21=11.5+(K-1)/G0

22=1

GOsSuB 5320

20=4-0.2

GOsus 5320

IF K-1-INT((K-1)/2(15))%Z2(15)<>0 THEN 1560
28=2000+(K-1)%500
Z8=STR(Z8)
20=20-002-(LEN{Z$)-0.5)x24
22=0

GosuB 5320

©GosuB 5360

20=4

GOSuUB 5320

NEXT K

REM

AEM  DRAWING THE END OF THE AXIS
REM

Z2=1

Z1=11.5+L

GOSuUB S320

REM

REM  PRINTING THE TITLE AND UNIT
REM

22=0

2$="DEPTH”

23=S

Z1=11.5+L+1

20=4-73/2x24

GOsSuB 5320

GOsSuUB S330

28="M"

3=1

Z1=11e5+L+0:5
20=4-23/2»24

GOsuB 5320

GosuB S330

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
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400

REM

REM HORIZONTAL AXIS

REM  ——mmmmmmeem

REM GOING TO THE ORIGIN OF THE AXIS
REM

20=4

21=11,5

GOsuBs 5320

REM

REM SETTING PARAMETERS

REM

L=13

60=3500/500/15

J1=3500/500

2(15)=1

REM

REM DRAWING THE AXIS AND TICK MARKS. AND PRINTING THE LABELS
REM

FOR K=1 TO J1+1

22=1

20=4+(K-1)/G0

Gosus 5320

Z1=11e5-0.2

GOsSUB 5320

IF K-1-INT((K-1)/2(15))%xZ(151<>0 THEN 2130

28=(K-1)%500
28=STR(Z8)
21=Z1-042-145%25
20=20-(LEN(Z8)/2-045)m24
22=0

60suB 5320

GosuB S3e0

Z1=11.5
20=4+(K-1)/60

GOSUB 5320

NEXT K

REM

REM  ORAWING THE END Of THE AXIS
REM

22=1

20=4+L .

GOSuUB 5320

REM

REM  PRINTING THE TITLE AND UNIT
REM

22=0

23="RADIUS”

23=6
Z1=11+5-002-S.5#25
20=4+L-73x24

GOsSUB 5320

GOsuB 5330

28="KM"

23=2
21=1145~042-7.5%25
Z20=4+L-4mZ4

GOSUB 35320

GOSUB S330

REM

REM DATA DRAWING



2410 REM  ——omemmemeee 3010 20=4+A(S5.5)/G0

2420 REM  SETTING NEW CHARACTER TYPE 3020 GOSUB 5320

2430 REM 3030 GOSUB 3270

2440 24<0.25 3040 22=0

2450 25=0.25 3050 20=4+(A(S,4)+A(5,5))/2/60
2460 GOSUB S340 3060 Z1=1165+(A5~2000)/61-062
2470 REM  SETTING PARAMETERS 3070 GOSUB 5320

2480 €0=3500/15 3080 22=1

2490 €1=(6500-2000)/12 3090 21=1105+(AS5-2000)/G1+0.2
2500 REM 3100 GOSUB 5320

2510 REM  CHANGING THE PEN AND DRAWING THE CROSSES 3110 REM

2520 REM 3120 REM CHANGING THE PEN AND PRINTING THE LABEL
2530 26=1 3130 REM

2540 GOSUB 5330 3140 26=0

2550 FOR K=1 TO 6 : 3150 GOSUB 53S0

2560 Z0=4+A(K.4)/G0 3160 22=0

2570 Z1=1145+(A(K,1)-2000)/G1 2170 25=5'"

2580 GOSUB. 5320 3180 23=2

2590 72=1 3190 20=20-0.4

2600 GOSUB 3270 3200 Z1=11a5+(AS5-2000)/61+0.3
2610 20=4+A(K.5)/G0 3210 GOSUB 5320

2620 GOSUB 5320 3220 GOSUB 5330

2630 GOSUB 3270 3230 GO TO 3420

2640 22=0 3240 REM

2650 Z0=4+(A(K,4)+A(K,5))/2/G0 3250 REM  SUBROUTINES TO DRAW THE END OF THE CROSS ARMS
2660 Z1=11.5+(A(K,2)-2000)/G1 3260 REM

2670 GOSUB 5320 3270 21=21-0.12

2680 Z2=1 3280 GOSUB 5320

2690 GOSUB 3340 3290 21=Z21+0024

2700 Z1=11e5+(A(K,3)-2000)/G1 3300 GOSUB 5320

2710 GOSuUB 5320 3310 Z1=21-0a12

2720 GOSUB 3340 3320 GOSUB S320

2730 72=0 ] 3330 RETURN

2740 NEXT K 3340 REM

2750 REM 3350 20=20-0.12

2760 REM  CHANGING THE COLOR AND PRING THE LABELS : 3360 GOSUB 5320

2770 REM 3370 20=20+0.24

2780 26=0 3380 €0SUB 5320

2790 GOSUB S350 3390 20=20-0.12

2800 REM 3400 GOSUB 'S320

2810 FOR K=1 TO & - 3410 RETURN

2820 Z0=4+(A(K,4)+A(K,5))/2/60~0a7 2420 REM

2830 Z1=11.5+(A(K,1)-2000)/61+0.3 3430 REM BEST FITTING LINES DRAWING AND LABELLING
2840 Z$=STR(K) 3440 REM

2850 Z3=LEN(ZS$) 3450 REM  SETTING NEW CHARACTER TYPE
2860 GOSUB 5320 3480 REM

2870 GOSUB 5330 3470 24=003

2880 NEXT K 3480 75=0.3

2890 REM 3490 GOSUB S340

2900 REM  DRAWING THE CORRECTED PANAMA FZ-80W CROSS 3500 REM

2910 REM 3510 REM  FIRST LINE

2920 REM CHANGING THE PEN AND DRAWING THE CROSS 3520 REM

2930 REM 3530 Z6=2

2940 26=1 3540 GOSUB S350

2950 GOSUB S350 3550 Z$="A"

2960 20=4+A{5,4)/G0 3560 23=1

2970 Z1=11,5+(A5-2000)/61 . : 3570 20=4+0.1

2980 GOSUB 5320 3580 Z1=11.5+(3652-2000)/61+0.2
2990 22=1 3590 GOSUB 5320

3000 GOSuB 3270 3600 GOSUB S330



3810
3620
3630
3640
3850
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
2870
3880
3890
3900
3910
3920
3930
33840
3950
3960
3970
3980
3980
4000
4010
4020
4030
4040
4050
40680
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4180
4200

20=4
21=11,5+(3652-2000)/G1
Gosue S320

22=1

20=4+13
Z1=11,5+(6324-2000)/6G1
€0suB S320

22=0

20=4+15-0,3
21=11.5+(6324-2000)/G1-0.45
GOsuB 5320

€osuBs S330

REM

REM  SECOND LINE

REM

AS=CHR(7)

PRINT AS

PRINT “PUT THE PEN WITH THE RIGHT COLOR IN PEN HOLDER #27
INPUT AS

15="8"

20=4+0.4
Z1=1125+(3651-20001/G1+0035
GOsSuB 5320

GOsuB S330

20=4
21=1105+(3651-2000)/G1
GOSuB 5320

22=1

Z20=4+15
21=11.5+(6311-2000)/61
GosuB 5320

22=0

20=4+15-0.6
Z1=11.5+(6311-2000)/61-0675
GOSuB 5320

GOsSuUB 5330

REM

REM  THIRD LINE

REM

Z6=1

GOSUB. 5350

2%="C"

20=4+0,01
21=1145+(3584.5-2000)/6G1-0.35
GOsuB 5320

GOSUB S330

20=4
Z1=11,5+(3584.5-2000)/G1
€0suB 5320

22=1

20=4+15
21=11,5+(6336-2000)/G1
GOSUB 5320

22=0

20=4+15-0.35
21=11,5+(6336-2000}/G1+0.1
GOsSuUB 5320

GOSUB 5330

REM

REM TEXT PRINTING

4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380

- 4380

4400
4410
4420
4430
4440
4450
4480
4470
4480
4490
4500
4510
4520
4530
4540
4350
4560
4570
4580
4590
46800
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
47350
4780
4770
4780
4790
4800

REM
REM
REM
Z0=4

21=9.9
GOsSuUB S320

REM
REM
REM

GOING TO THE FIRST LETTER POSITION

SETTING NEW CHARACTER TYPE AND COLOR

24=0.22
25=0022
GOSUB 5340

REM
26=0

GOsuB 5350

2%="1

+ NORTHERN SET”

GOSUB S190

2%="2

+ NORTHERN MIDOLE SET”

21=21-0045
GOSUB S190

2$="3

+ SOUTHERN MIDDLE SET~

21=21-0045
GOSUB S190

28="4

v SOUTHERN SET~

Z1=71-0.45
€0suB 5190

Z8="5

+ PANAMA FZ TO 80V~

Z1=71-0a45
GOsSUB 5190
28="5’
21=21-004S
GOSUB 5180

28="6

v PANAMA FZ TO 80W (CORRECTED)”

+ RIVERA FZ (DEPTH ESTIMATED)”

21=21-0.45
GOSUB 5190

REM
REM
REM
REM
REM

PRINTING OF LEAST SGUARE LINES EQUATIONS AND CORRELATION

SETTING NEW CHARACTER TYPE AND COLOR

Z24=0026
25=0.26
GOSUB 5340

26=2

GOsuB S350

%="

LEAST SQUARE FITTING LINES~

Z1=Z1-0.8
GOSUB 5190

REM
REM
REM
26=0

SETTING NEW CHARACTER TYPE ANO COLOR

GOSUB 5350

24=0.22

25=0422

GOsSuUB 5340

Z8="LINE AA « POINTS 1. 3. 4, 5'.67
21=21-0.6

GOSUB 5190

78="

RADIUS = 1.295 = DEPTH - 47147



4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4810
4920
4930
4940
4950
4960
4970
4880
49380
5000
5010
S020
5030
S040
5050
S060
5070
5080
5090
5100
5110
5120
S130
5140
S51S0
5160
5170
5180
$190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5280
5300
5310
5320
S330
S$340
5350
5360
5370
S380
5380
S400

71=21-0045

GOSUB 5190

2%8=" KM M KM~
Z1=21~0.25

GOsSuUB 5190

28=" CORRELATION COEFFICIENT Rt2 = 0.9886"

Z1=21-0.45

GOsSuB S190

REM

2%="LINE BB 1 POINTS 1, 3, 47

21=21-0.6

GOSuB 5190

78=" AADIUS = 10310 = DEPTH - 4776~
21=21-0045

GOsSuB 5190

2%8=" KM M KM~
21=21-0625

Gosue Sisc

28=" CORRELATION COEFFICIENT Rt2 = 0,9961~
21=21-064S

cosue S180

REM

28="LINE CC « .POINTS 1, 3. 4, S'~
21=21-0.6

GOsSuUB 5190

2%=" RADIUS = 10268 = DEPTH - 4535"
Z1=71-0045

GOsSuUB 5180

28=" KM M KM~
21=21-0.25

GOSuUB S130

28=" CORRELATION COEFFICIENT Rt2 = 0.9960"
Z1=21-0045

GOSUB 5130

20=24

21=0

GOSUB 5320

END

REM

REM  PRINTING TEXT SUBROUTINE

REM
23=LEN(Z$)
60SuUB 5320
GOSuUB 5330
RETURN

REM

REM

REM BENSON PLOTTER SUBROUTINES
REM
REM
GO TO 5380

GO TO S620

GO TO 5310

GO TO €010

60 70 6150

G0 TO 6240

REM

REM INITIALIZATION OF THE BENSON PLOTTER
REM
DIM 2(25).28(80)

5410
5420
5430
S440
5450
5460
5470
5480
5490
5500
5510
5520
SS30
5540
5550
5560
5570
5580
5590
5600
S610
5620
5630
5640
5650
5680
5670
5680
5680
5700
5710
5720
5730
S740
5750
5760
5770
5780
5790
5800
5810
5620
5830
5840
5850
5860
5870
5880
5890
5800
5810
5920
5930
5940
5950
5960
5970
5880
5890
6000

ON SRQ THEN S800

PRINT ”BENSON ADRESS ? “7
INPUT Z(25)

PRINT 0Z(25)¢"76 17,
Z$=CHR(24)

PRINT QZ(25):28,7#3%R " ( )x+,~-2/0123456789¢;<=>7";
PRINT ©Z(25)+”0ABCOEFGHTJKLMNOPQRSTUVWXYZ[\]1t+",

PRINT 0Z(25)¢ USING ~A/L"+" ~
PRINT 02(25):776

PRINT 0Z(25)¢”

PRINT 0Z(25)« USING “A/L":" ~
2(1)=0

2(21=0

2(3)=200

2(5)=60

2(6)=0

Z2(13)=0

20201=2(3)

2021)=2(3)

RETURN

REM

REM  MOVING THE PEN

211 N —
Z(7)=INT(Z0Z(20))
Z(8)=INT(Z1%Z(21))
2$=2(7)-2(1)
2(101)=2(8)-2(2)

Z01)=2(7)

2(2)=2(8)

2(7)=ABS(Z(9))
Z(8)=ABS(Z(10))

IF 2(7)>16383 THEN S810

IF 2(8)>16383 THEN 5810
2(7)=0

20113=2(9)

2012)=2(10)

PRINT ©Z(25)¢”PL "5Z(11)52(12),22)
PRINT 0Z(25)¢ USING “A/L"t” ~
IF 2(7)>1 THEN 5700

RETURN
Z(7)=INT((Z(7)+16383)/16384)
2(8)=INT((Z(8)+16383)/16384)
IF 2(7)>Z(8) THEN 5850
2(7)=2(8)
Z(11)=INT(Z(9)/2(7))
Z(12)=INT(Z(10)/2(7))
209)=2(9)-2(11)
2(10)=2(10)-2(12)

€0 TO 5770
REM
REM WRITING A STRING OF CHARACTERS

REM
PRINT 0Z(25)«"TX %123»" 729

PRINT 0Z(25)¢ USING "A/L7:~ 7
201)=2(1)+2(5)%Z3

2(2)=2(2)+2(6)1m23

PRINT ©Z(25)«"NT ~,2(5)%xZ3»” *»2(6)1%13,
PRINT 0Z2(25)¢ USING ~A/L* ¢~ ~

RETURN

REM




6010 REM INITIALIZATION OF CHARACTER TYPE AND ORIENTATION 8610 Z$=REP(” ~,Z(8)+1,1)

6020 REM 6620 GO TO 6800

6030 Z(S5)=24%C0S(29) 6630 Z$=REP(~1~.Z(8).1)
6040 Z(6)=Z4xSIN(Z9) 6840 GO 70 6800

6050 Z(16)=INT(4xZ(5)x2(20)/3) 6650 Z$=REP(~27,2(8).1)
6060 Z(17)=INT(-4»Z5xZ(20)xSIN(Z9)/3) 6660 GO TO 6800

8070 Z(18)=INT(4=xZ(B6)x2{21)/3) 6670 Z$=REP(~37,Z(8),1)
6080 Z(19)=INT(4xZ5%2(21)%C05(29)/3) 6680 GO TO 6800

6090 PRINT ©Z(25)47SZ ~sZ(16),7 "»ZU17)s” 732(18)s% ")2(19},s 6690 Z$=REP(747,Z(8),1)
6100 PRINT ©Z(2S)s USING “A/L7 " 7 . 6700 GO TO 6800 .

6110 Z(S)=INT(Z(5)%2(20)) 6710 Z$=REP(~5~,Z2(8).1)
6120 Z(6)=INT(Z(6)=Z(21)) : 6720 €O TO 6800

6130 RETURN 6730 Z$=REP(~6~,Z(8).1)
6140 REM 6740 GO .TO €800

6150 REM CHANGING THE PEN 6750 Z$=REP(*7~,Z(8).1)
6160 REM  ————cmmmmee 6760 GO TO €800

6170 Z(14)=INT(ABS(ZB))-3xINT(INT(ABS(Z6))/3) 6770 Z$=REP(787,2(8).1)
6180 IF Z(14)=Z(13) THEN 6220 6780 60 TO 6800

6190 PRINT 0Z(25):"NP ~,2(14)» 6790 Z$=REP(~9~,Z(8),1)
6200 PRINT 0Zi25)1 USING "A/L7* 7 6800 Z(9)=2(9)+Z(7)+1
6210 Z(13)=Z(14) 6810 GO TO 6360

6220 RETURN

6230 REM

6240 REM PRINTING OF NUMBERS

6250 REM  ———mmemmme

6260 Z7=INT(27)

6270 Z(9}=ABS(INT(27))

6280 [F Z7>-2 THEN B6460

6290 IF Z(9)<10 THEN B310

6300 2(9)=9

68310 Z$=STR(Z(9))

6320 2$=7$2"E”

6330 2(8)=2(9)+7

6340 IF Z8>0 THEN 6380

8350 Z(91=Z(9)+1

6360 PRINT 0Z(25)¢”TX ~1Z(9)s7 “»
6370 GO TO 6390

6380 PRINT 0Z(25)+7TX ~71Z(9)s

6390 PRINT 0Z¢25)« USING Z$:28/
6400 PRINT ©Z(25) ¢ USING "A/L7+7 7
6410 Z(1)=2(1)+Z(9)=%2(5)

68420 2(2)=2(2)+2(9)=2(6)

6430 PRINT 0Z(25)¢”NT ",Z(9)mZ(S)s” 7sZ(9)n1(6))
6440 PRINT 0Z(25)+ USING "A/L" " 7
6450 RETURN

6460 Z(7)=INT(LET(ABS{Z8)+8:5))+1
6470 IF Z2(7)>0 THEN 6490

6480 2(7)=1

6490 IF Z8=>0 THEN 6510

6500 Z(7)=2(7)+1

6510 7$=STR(Z(7))

6520 Z$=2$:7D"

6530 IF Z7>-1 THEN 6560

8540 2(9)=2(7)

6530 GO TO 6360

6560 Z(8)=LEN(Z%)+2

6570 7$=2%$2". D~

6580 IF Z(91<10 THEN 6600

6590 2(8)=9

6600 GO TO Z(9)+1 OF 8610.,6630.6650.6670,6690.6710,6730,6750,6770.6790



C MIDDLE AMERICA TRENCH
B
*

DEPTH VERSUS RADIUS

DEPTH

PROGRAM TO DRAW THE MEAN DEPTH OF SECTIONS THE MIDDLE M
AMERICA TRENCH VERSUS THE RADIUS OF THESE CIRCLE SECTIONS 6500 _

THE DATA HAVE BEEN COMPUTED ON A Z18@ COMPUTER IN PROGRAMS

‘DISSHCRC' AND ‘DIRSMCRC’ FOR THE RAD[US VALUES, AND IN
- PROGRAM ‘MEANDEPT' FOR THE MEAN DEPTHS AND THEIR STANDARD 6000
DEVIATIONS

IF YOU WANT A COLORED PLOT
PUT A BLACK PEN (FOR AXES, COMMENTS) INTO THE PEN HOLDER #@
A RED PEN (FOR CROSSES) INTO THE PEN HOLDER =i
YOU VILL HAVE TO CHANGE THE BLUE PEN OF PEN HOLDER #2
BY A GREEN PEN LATER TO DRAW LINES 5000

5500

IF YOU WANT A PLOT [N BLACK, PUT 3 BLACK PENS
. INTO THE 3 PEN HOLDERS 4500
PLACE THE PEN AT THE RICHT END OF THE PLOTTER
PLOTTER READY (Y/N) ? Y
4000
BENSON ADRESS ? 41

PUT THE PEN WITH THE RIGHT COLOR IN PEN HOLDER #2

3000 S

2500 .

2000

T T T T T T n
~ 500 1000 1500 2000 2500 3000 3500

RADIUS
KM

o

+ NORTHERN SET

« NORTHERN MIDDLE SET

+ SOUTHERN MIDOLE SET

« SOUTHERN SET

v PANAMA FZ TO 80V

1+ PANAMA FZ TO 80V (CORRECTED)
+ RIVERA FZ (DEPTH ESTIMATED)

LEAST SQUARE FITTING LINES
LINE. AA ¢« POINTS 1., 3, 4, S'.B.

1 = a T - 4
HADIUSKH : 1,295 = DEP HM 714KM
CORRELATION COEFFICIENT Rt2 = 0.9886

LINE BB + POINTS 1, 3, 4
= 1s H -4
RADIUSKH 1.310 = DEPT M 776KH
CORRELATION COEFFICIENT Rt2 = 0,9961

LINE CC « POINTS 1, 3, 4, S’

= H, - 4
RAD[USKH 1268 = DEPTI " 535KH

CORRELATION COEFFICIENT Rt2 = 0,9960

DAY L WD~



POSITIONS DE POINTS EN FONCTION DE LA DISTANCE
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ET DE L& DIRECTION, SUR LA SPHERE, DISTANCE

e —— & —— . — ]

LE LONG DE DROITES, DE POINTS PROJETES

7.1 - CALCUL DE LA PUSITION/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

b Exemple de sortie sur imprimante

7.2 - CALCUL DE LA DISTANCE LE LONG DE DROITES DE POINTS PROJETES

& - Listing du programmeé “PROPOINT-
B - Copie d’écran d’un exemple dexécution du programme “PROPOINT-

C - Exemple de sortie sur imprimante



7.1
l\ 500

516
320
530
540
530
560
570
380
590
600
610
420
430
640
4350
660
679
480
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
840
870
889
890
900
210
920
930
940
950
9460

DATA “MATPNTSS.DAT”

Jacqueline ROUMP, Sept.1984

These data are for the program POINTS. The points are along the Middle
America Trench axis with directions paraltel to mean oceanic fracture
zones direction, to be used for earthquake cross sections limits.
The data are the latitude and longitude of the point in decimal degrees,
then the distance to the west point, and then to the east point, the
last value is the direction of the line passing through the 3 points
clockwise from North.

This file must be saved in an ASCI!! format

N=28 ‘number of points
‘distances are in degrees

DATA 18.48,-104.94,.5,5,43
DATA 13.37,-104.55,.3,5,4
DATA 17.77,-103.73,1.
paTA 17.37,-102.78,1
DATA 16.96,-101.89,1
DATA 16.64,-101.19 1
DATA 14.34,<100.17,1
DATA 16.04,-99.36,1.
DATA 15.77,-98.45,1.
DATA 15.49,-97.79,1.
DATA 15.29,-97.23,1
DATA 15.22,-95.81,1
DATA 15,-95.33,1.5,
DATA 14.7,-94.84,1.
DATA 14.17,-93.99,
DATA 13.81,-93.32,
DATA 13.48,-92.47,
DATA 12.81,~91.24,
DATA 12.5,-90.54,2
DATA 12.17,-89.58,
DATA 11.78,-88.45,
DATA 11.55,-88.17,
DATA 10.83,-87.22,
DATA 9.81,-86.33,2
DATA 9.15,-85.5,
DATA 8.65,-84.42
DATA 8.35,-83.87
3

2,
)2
,2
DATA 7.32,-82.83,2

B
20 -
30
40
50
60
70

o n o om e

PROGRAM *POINTS~

Jacqueline ROUMP, Sept. 1984

80 CLS : CLEAR : OPTION BASE 1

0 ¢
100
110
120
130
140
150
160
170
180
190
200
2190
229

’ PRESENTATION

s

PRINT "Program to compute the positions of the points located on a line"
PRINT "passing through the given point : the first point will be W of the®
PRINT "given point and the second E of it, the line is given by its”
PRINT “direction clockwise from North ; the points on the line are”

PRINT "located by their distance from the given point.”

PRINT -

PRINT "Your data must have been written in another file, a data file"
PRINT “"(extension of the filename =.DAT) that has been saved in an ASCII"
PRINT *format. The line number of the data file must go from S00 to less”
PRINT "than 1000. The first line of the file must read : “N=x : D$='"
PRINT "(x=number of given points) for D$ you must write K if the”

230 PRINT “"distances are in km, M if they are in nautical milles or D if*®
240 PRINT "they are in degrees”

250 PRINT

240 PRINT *Then the data must be organized this way :*

270 PRINT * 1st number : latitude of the point in decimal degrees”

280 PRINT " 2nd number : 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 variable D%"

310 PRINT * 4th number : distance in Km, naut. miles or deg. to the E point*
320 PRINT * Sth number : angle of the line clockwise from the North in deg.”
330 PRINT "For example : line 200 could be : 200 DATA 21.44,-107,.5,5,48°
340 PRINT

350

340 INPUT "DISK READY (Y/N) ®;¥$

370 1R LEFT$¢Y$,1)<>"Y* AND LEFT$(Y$,1)<>"y" THEN 340

380 PRINT

390 PRINT 'Name of the data files on the disk :"

400 FILES"#*.DAT" ‘list of the disk data files

410 PRINT

420 INPUT "Name of vour data file : ®*;X$

430 CHAIN MERGE X%,500,ALL ‘merging the data file

440 - -

450 PLACE FOR THE DATA FILE

1000

1010 -

1020 ~ READING THE DATA AND QUESTIONS

1030 -

1040 DIM T(N,11) ‘creating the table T

1050 7

1060 Putting the data into the table

1070

1080 ‘~——===—=——ea=--

1090 FOR I=f TO N

1100

’ ———————————



1110
1120
1130
1140
1150
1140
1170
1180

1190

1208
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
13460
1370
1380
1390
1400
1410
1420
1430
1440
1450
1440
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
15%0
1400
1610
1620
1430
1440
1650
1660
1670

FOR J=1 TO 5
READ T(I,J)
NEXT J

Test to see if D$ is correct
and to assign the unit label for the printing

D$=LEFTS(D$, 1) _
IF D$="D" OR D$="d" THEN A$="deg" : GOTO 1520
IF Ds="K" OR D$="k* THEN As$=' km* : GOTO 1320
IF D$="M" OR D$="n* THEN As=" nm* : GOTO 1420

’

.

Asking for a new unit label

L4

PRINT "Unit of distance : K for Kilometers, M for nautical miles,”
INPUT "or D for degrees (=40 nm)* ; D$

60TO 1210

/ Unit is Kilometer

F NN N NN AN NN

FOR I=1 TO N
TCI,10)=T(1,3)%90/10000
T(1,11)=T(1,4)%90-10000

NEXT 1

GOTO 1410

.

Unit is nautical mile

FOR I=1 TO N
T(I,100=T(1,3>/40
T¢I1,11)=T(1,4)/40

GOTO 14610
’

/ Unit is degreée

FOR I=1 TO N
T(1,100=T¢1,3)
TLLL,1)=T(1,4)

PRINT

INPUT *TITLE : ";T$
CLs “clearing the screen
LOCATE 15,5 : PRINT “COMPUTING ..."

’

.

1480

COMPUTATION PART

1490 e

1700 -

1710 * Definition of functions of spherical trigonometry of rectangle

1720 * triangle to determine the latitude and longitude of the points

1730 - ---

1740 FPI#=3.1415928535898874,/180 ‘P1/180

1750 DEF FNACX,Y)=(SIN(X*FPI#)*SINCY*FPI#)) ‘sin of the deita latitude,

1740

X = length of the side facing the right angle,
S Y = angle facing the side FNA
DEF FNB(X#)=CATNC(X#/SER( -XH#*X#+1)))/FPI1# ‘arcsine

1770 DEF FNC(X,Y)=ATN(TAN{(X*FPI#)*COS(Y%FPI#))/FPI# ‘detta lengitude,

X = length of the side facing the right angle,
Y = angle facing adjacent side to side FNA

1780

1790 - Computing the positions of the points

1800 -

1810 ‘~~wmemcee—eeeee

1820 FOR I=1 TO N

1830 Ki=FNAC(TC1,10),90-T(1,5))

1840 IF K#>.99999999999999998# THEN T{1,8)=T(1,1)-90: GOTO 1840

1850 TCI,8)=T(1,1)-FNB(K#)

1840 K#=FNC{T(1,10),%90~T(1,5»)

1870 T, 7)=T(1,2)-K#

1880 K#=FNA(T(1,11),920-T(I,5)) ’ ;

1890 IF K#).99999999999999994 THEN T<I,3)=T{I,1)+90: GOTO 1910

19200 T, 8)=T(I,1)+FNB(K#H)

1910 K#=FNC(T(1,11),90-T(1,5))

1920 TLIL,9=T(I,2)+K8

1930 NEXT 1

1940 M ==mememm e

1950 -

1940

1970 ¢ PRINTING PART

1980 P )

1990 BEEP : PRINT

2000 INPUT *PRINTER READY (Y/N)";R$

2010 . IF R$<H>™Y® AND R3(>"y” THEN 2000

2020

2030 Preparing the printer

2040 - -

2050 LPRINT CHR$(27)"n”" : LPRINT CHR$(27)"L009" : LPRINT CHR$(27)"'"

2060

2070 - Printing the title

2080 - -

2090 T=INT(72-9-LEN(T$))/2

2100

2110

2120
2130
2140
2150
2160

2170
ng

2180
2190

LPRINT TAB(T) CHR$(27)*X" T%

k4

‘ Printing the column headings

LPRINT CHR$(27)"E" : LPRINT CHR3(27)"L012"

LPRINT CHR$(27)°Y" : LPRINT CHR$(27)CHR$(34)

LPRINT "No POINT bW DE Angle Point W
Point E*

LPRINT" Tat long "iAS:” T 3 deq Tat 1o

lat long*
LPRINT

.



C
*

gggg  Printing the data and results table Program Lo coapute the sositions of the points localed on 3 line
2290 ¢ mmmmmmm oo passing through the given point § the first point wili be ¥ of the
2230 FOR I=1 TO N given point and the cecand E of it, the line is given by its

2240 LPRINT USING "## *;I; ‘point number direction clockwise from North § the points on the line are

2250 LPRINT USING "H##.#84 *;T(1,1); ‘latitude of the original point located by their distance fros the given point,

2240 LPRINT USING "H####.H#88 ";T(1,2); “longitude of the original point

2270 4 mmommm—m——m—m—- Your data musi have been written in another filey 2 dats file

2280 FORJ=3To 4 textension of the filename =.DAT) thal has been saved in an ASCII
gggg NEX#P§INT USING “Hinss 48 ";T(1,0); ‘distance W, and E to the forat, The line nuaber of the data file must g0 frul 388 1o less
2300 ¢ e searched points than 1688, The firsi line of the file musi read : ' BN

{x=nuaber of giver poinis) for D$ vou musi write & lf ihe

§§§3 , LPRINT USING "#HRH.H% *;TC1,5)5 ‘angle of the 3 paints Tine distances are in hay W if ihey are in nautical milies or § if
2340 FOR J=4 TO 9 they are in degrees
FEvh - A S A TR Then the data sust be crganized this
‘point, then the E point en ] IU rganize 15 way
2370 ¢ =mmmmemeoeeooes 1st nusber : latitude of the point in decimal degrees
Bon N T Ind nusber ¢ longitude of the poini in decimal degrees
3800 ? oo Ird nuaber 3 distance in key nautical miles or degrees {o the
2410 - ¥ pointy the unil is in variable D$
2420 END , 4ih number @ disiance in ka, naut. miles or deg. o the E point

Sth nusber i angie of ihe line clockwise from the Horlh in deg,
For exanpie * line 588 could be ¢ 688 DATA 21.86,-187,.5,3.68

DISK RERDY (v/¥) 7 ¥

Hane of the data files on the disk !}

ERSQURKE.DAT MATPHTSS.DAT NATPNTFZ.OAT MATPNTTA.DAT MATPHTRA.DAT RIVPHRTSS.DAT
RIVPHIPL.DAT DISCHATI.DAT DISCHATZ.DAT MATPHTSI.DAT DISCHAT4.DAT DISCHATI.DAT
AATPNTPL.DAT ﬁ!?PGXHT.Dﬂt

Hawe of your data file :+ Y MATRFHTSS.DAT

TITLE ¢ 7 WIDOLE AMERICA TREWCH : ERRTHQUAKES SECTIONS LINITS

CONPUTING ...
PRINTER RERDY (¥/NI? L



Z
=]

00N O N IR

MIDDLE AMERICA TRENCH : EARTHQUAKES SECTIONS LIMITS

POINT D W DE Angle Point W Point E
Tat long deg deg deg Tat tong Tat long
18.4680 ~104.960 0.50 5.00 43.00 18,314 -105.301 22,335 -101.545
18.370 -104.550 0.80 5.00 43.00 17.785 -103.096 22.025 -101.135
17,770 -103.730 1.10 5.10  43.00 14,946 -104,480 21,498 -100.247
17.370 -102.780 1.40 5.20 43.00 16.346 -103.735 21.171 -99,228
16.960 -101.8%0 1.70 5.30 43.00 15.717 -103.050 20.834 -98.270
16.640 -101.190 1.70 5.40 43.00 15,397 -102,350 20.587 -97.501
16.340 -100.170 1.70 5.50 43.00 15,097 -101.330 20.360 -96.413
14.040 -99.340 1.70 5.80 43.00 14,797 -100.526 20,133 -95.534
15.776 -98.450 1.70 3.70  43.00 14,527 -99.810 19.938 =-94.7548
15.490 -~97.7%90 1.70 5.80 43.00 14.247 -98.950 19.728 -93.827
15.290 -97.230 1.40 5.90 43.00 14.120 -98.321 19,601 -93.199
15,220 -95.810 1.59 6.00 43.00 14,123 -96.833 19.404 -91.710
15.000 -95.330 1.90 6.00 43.00 13,903 ~96.353 19.384 -91.230
14.700 -94.840 1.40 5.80 43.00 13.530 -99.931 18.938 -%0.877
14.170 -93.990 1.70 5.40 43.00 12.927 -95.150 18,263 -90.144
13.810 -93.320 1.80 5.40 43.00 12.494 -94.548 17,757 -89.431
13.480 -92.470 1.90 5.20 43.00 12,091 -9P3.986 17,281 -89.118
12.810 -91.240 2.00 5.00 43.00 11,347 -92.404 18.445 -87.825
12,500 -%0.540 2,00 5.00 43.00 11,037 -91.904 146,155 -87.125
12.170 -89.580 2.00 5.00 43.00 10.707 -90.944 15,825 -~Bé.183
11,780 -88.450 2.00 5.00 43.00 10,317 -90.014 15.435 =-B5.235
11.55¢ -88.170 2.00 5.00 43.00 10,087 -89.534 15.205 -84.755
10.830 -B7.220 2.00 5.00 43.00 9.367 -88.584 14,485 -83.805

?.810 -85.330 2.00 5.00 43.00 8.347 -87.5%94 13.445 -82.915
9.150 -85.500 2.00 5.00 43.00 7.487 -86.864 12,809 -82.0835
8.650 -84.420 2.00 5.00 43.00 7.187 -85.784 12,305 -81.005
8.350 -83.870 2.00 5.060 43.00 6.887 -85.234 12.005 -80.435
7.320 -82.830 2.00 5.00 43.00 5.857 -84.194 10,975 ~79.415



7.2

10

20

30 PROGRAM *PROPOINT

40

S0 Jacqueline ROUMP, Sept. 1984
40 ¢

70

80 CLS : CLEAR : OPTION BASE 1

94 -

100 PRESENTATION AND QUESTIONS

110 7

120 PRINT *This program computes the distances in km along projection lines"
‘130 PRINT *{up to 5) of up to 10 points. These points may be the corners of"
140 PRINT "polygons in which earthquakes are sorted to draw cross-sections®
150 PRINT "(see SEISSORT)."

160 PRINT

170 ~

180 INPUT *TITLE : ";TITLES

190 PRINT

200 INPUT *"NUMBER OF SIDES of the polygon (up to 10) : ";NS

210 IF NS>0 THEN PRINT "Only up to 10 sides® : GOTO 200

220 ¢

230 - Latitude and longitude of each corner of the polygon

240 ¢

250 ‘--=-meme——m—ae-

260 FOR I=1 TO NS

270 PRINT * Corner *;I;"* lat *;

280 INPUT BC(I,D)

296 INPUT * long *; B(I1,2)

300 NEXT I

310 ‘-===memme——eae—

320 PRINT

330 -

340 INPUT "How many lines of projection (up to 5) : ";LP

350 IF LP>5 THEN PRINT "Only 5 different lines of projection™ : GOTO 340
360 .
370 ¢ Latitude and longitude of the two points necessary for the definition
380 of the projection line

390 “

400 PRINT

410 ‘/we—mm—m—— ——————

420 FOR I=1 TO LP

430 PRINT "LINE OF PROJECTION ";I

440 INPUT * Name (up to 4 letters) ";LP$C(I) : LPS$C(II=LEFTS(LP$(I),q)
450 INPUT * 1st point C(origin) : lat *;LAT(D)

440 INPUT * Tong “;LONG(I)

470 INPUT * 2nd point 3 lat ";LAT(I+S)

480 INPUT * long ";LONG(1+5)

490 PRINT

S00 NEXT I

510 /=—emmmmmmmeeee—s

520 CLS : LOCATE 15,5 : PRINT °"COMPUTING ..."

330

540 ¢ V

550 ¢ COMPUTATION PART

Sé0 7’ ]

570 7 WGS?2 ellipsoid parameters and definition of functions

580 for the transformation of latitudes into Y positions

590 -

600 B#=SQR(.00866%43178#)

610 FP1%#=3.14159246539#/180

620 DEF FNX(X)=(LOG(TAN{ (45¢X/2)%FP1#))-BH/2%L0OG((1+BR®SINCX%FPI#))/(1-B#*SIN(
X%FPI#))))/FP1# :

430 ¢

640 Transformation of the latitude of the corners to be projected,
450 into Y position

660

670 ———mmmmmmm e

680 FOR I=1 TO NS

490 B(1,3)=FNX(B(1,1)) .

700 NEXT 1 .

710 /mmmm e

720 ¢ ) .

730 Search for the maximum and minimum Y positions and longitudes
740 of the corners :

750

760 TMAX=B(1,1) : TMIN=TMAX-

770 GMAX=B(1,2) : GMIN=GMAX

780 LMAX=B(1,3) : LMIN=LMAX

790 ‘—wmmmmemmm— e .

800 FOR I=2 TO NS . B

810 IF B(1,3)>LMAX THEN LMAX=8(I,3) : TMAX=B(I,1)

820 IF BCI,3)<IMIN THEN LMIN=B(1,3) : TMIN=B(I,1)

830 IF B(1,2))BMAX THEN GMAX=B(Il,2) .

849 IF B(I,2)<GMIN THEN GMIN=B(I,2)

850 NEXT 1

860 ’~mm—m—mmmmmme—e—

870 - . :

880 Definition of the parameters of the lines bearing the sides
890 - of the polygon

900 -

910 4 from the first to the last point

920

930 ‘m=mmmmmmm——e

940 FOR I=1 TO NS-1

950 IF 8(1,2)=B(1+1,2) THEN W(I)=1 : GOTO 1000

260 IF B(I,2)>B(1+1,2) THEN X1(I)=B{1,2) : X2¢(I1)=B(I+1,2) : GOTO 980
970 X1¢1)=B(1+1,2) : X2¢(I1)=8(1,2) ]

980 C(I1)=(B(1,3)-BC1+1,3))/(B(1,2)-B(1+1,2)) ‘a of y=a*x+b

990 DCI)=B(1,3)-B(1,2)#C(1) ‘b of y=a#xtb

1000 NEXT I

1010 ‘=-cmmmmimcmuaae

1020 .

1030 * from the last to the first point

1040 . ’

1050 IF 8(1,2)=B(NS,2) THEN W(NS)=1 : GOTO 1110

1060 IF B(NS,2))B(1,2) THEN X1(NS)=B(NS,2) : X2(NS)=B(1,2) : GOTO 1680
1070 X1(NS)=B(1,2) : 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#=4378.135#FPIN ‘number of Km per degree of long

1140 Fi=,99333056822# ‘correction. factor for tat (WGBS 72 ellipsoid)



1150 DEF FNACX)=ATN(FH*TANCX*FPIR))/FP1# ‘corrected lat in degrees

1160 DEF FNBCX,Y,2 ,W)=SINCX®FPIN) *SINCZ#FPI#) +COS(X#FPLIN) #COS(Z#FP1#) #COSC (W-Y 1720 LPRINT CHR$(27)°q* : LPRINT CHR$¢27)"Y*

Y%FPIN) 1730 LPRINT CHR$¢27)"L012"CHR$(27)CHR$¢34)

1170 DEF FNC(X)=(~-ATN{(X/SQR(-X"2+1))+1,5708)/FPI# ‘arc cosine 1740 LPRINT *"PROJECTION LINE";

1180 1750 ‘~—mmmme e

1190 - Building up the tabie containing the Y positions of the 2 projection 1740 FOR I=1 TO LP

1200 points and the distance between these points 1770 LPRINT SPC(S+(LEN(LP$<1))>)/2) ;LP$(1) ;SPCCS+LENCLP$(1))~(LENCLP$(I)))/2
1210 - )5

1229 DIM L(135) 1780 NEXT 1

1230 / ==mmme—ccccca——- 1790 /memme—mmee e

1240 FOR 1=f TO LP 1800 LPRINT

1250 LCI=FNACLATCID) 1810 LPRINT * "3

12460 L(I+S)=FNA(LAT(I+5)) 1820 FOR I=1 TO LP : LPRINT "Lat Long "y s NEXT I
1270 LCI+10)=FNCC(FNBCLSI) ;LONGCT) ,LCI+5) ,LONG(I+5))) 1830 LPRINT

1280 NEXT 1 1840 LPRINT * "5

1290 /===—=-——emmoee— 1850 FOR I=1 TO LP : LPRINT "deg deg "; ¢ NEXT I
1300 18460 LPRINT -

1310 - Distance between the point from table A and the 2 points of the 1870 LPRINT * Origin "

1320 line of projection (L1 and L7), angle between the line and the 1880 ‘~----eo——m—mmee

1330 point (LS), distance along the line from the origin to the 1890 FOR I1=1 TO LP

1340 - projection in degrees (L2), and in Km (B(I,5 to 10) 1900 LPRINT USING ° #¥N.##E ";LAT(D);

1350 / - 1910 LPRINT USING " ####,#88" ;LONGC(I);

P 7T P — 1920 NEXT 1

1370 FOR I=1 TO NS 1930 / ~=——memmmm e

1380 L3=FNACB(1,1)) 1940 LPRINT

1390 /' =  mmmmemmeeem——ee 1950 LPRINT * Other point®;

1400 FOR J=1 TO LP 1960 ‘-———-mmmmm e

1410 Ld=FNB(L(J) ,LONG(J?>,L3,B(1,2)) 1970 FOR I=1 TO LP

1420 IF L4=1 THEN B(I,J+2)=0 : GOTO 1530 1980 LPRINT USING " ###.40H ";LAT(1+3);

1430 LI1=FNC(LY) 1990 LPRINT USING " ###8. 888" ;LONGCI+3);

1440 L&=FNB(L(J+5) ,LONG(J+5) ,L3,B(1,2)) 2000 NEXT 1

1450 IF Lé=1 THEN L2=L(J+10) : GOTO 1528 2010 ‘~———mmmmmmmmeem

1440 L7=FNC(L&) 2020 LPRINT

1470 Dé#={COS(L7%FPI#)-COSCL1*FPI#) #COSCL(J+10) xFPI#))/(SINCL1*FPI1#)%S 2030 - .

INCLCJI+10) »FPIH)) 2040 Printing the results

1480 IF ABS(D#)).9999999999999999# THEN LS=0 : 60TO 1500 2050

1490 LS=FNC(D#) 2040 LPRINT CHR$(27)"N"

1500 L2=ATNCTANCL1 #FPI#) *COSC(LS*FPI#))/FPI# 2070 LPRINT “"Corners Distances® : LPRINT

1510 IF L5=0 AND DH#<0 THEN L2=-L2 2080 LPRINT *Pnt Lat Long *;

1520 B(I,J+2)=L2%CTH . 2090 FOR J=1 TO LP : LPRINT " *;LP$¢J)>; : NEXT J

1530 NEXT J 2100 LPRINT

1540 ¢ =  —memeeeeecemeeee 2110 LPRINT * No deg deg”;

1550 NEXT 1 2120 FOR I=1 TO LP : LPRINT " Km"; + NEXT 1 : LPRINT

1560 /memmmmemmee——em 2130 ’~mmmmmmmmm—meae

1570 ¢ 2140 FOR I=1 TO NS

1580 2150 LPRINT USING "### "1 “number
1590 ¢ PRINTING PART 2160 LPRINT USING "##%.K#8 *;BCI,1); “latitude
1600 ¢ ———— 2170 LPRINT USING *NH#H.H## *;B¢1,2); “1ongi tude.
1410 PRINT : BEEP 2180 4 mmeememeeo

1620  INPUT "PRINTER READY (Y/N) *;R$ ; 2190 FOR J=1 TO LP “distance along each projection
14630 IF LEFT$(R$,1)<)"Y* AND LEFT$(R$,1)>"y" THEN 1410 2200 LPRINT USING *##8# *;B(1,J+2); “line from the origin to each
1640 * 2210 NEXT J ‘projected point
1650 Preparing the printer and printing the title 2220 4 = —emmmmemee—eeee

1660 * - 2230 LPRINT

1670 LPRINT CHR$<(27)*n"CHR$(27)*!'*CHR$(27)"L00?" 2240 NEXT 1

1480 LPRINT TABC(460-9-4-LENCTITLES))/2) CHR$(27)"*X" TITLES . 2230 ‘mmmmemmeme—e—ee

1690 “ 2240 *

1700 ’ Printing the projection line two points latitude and longitude 2270 END

17210



* 0

This progras coaputes the distances in ke along projection lines
{up Lo 5) of up to 18 points. These points mau he the carners of
polygons in which earthquakes are sorted to dravw cross-sections
{see SEISSORT).

TITLE ¢ 2 WAT &
NUMBER OF SIDESlof theﬁpolg%on {up to 18) ¢ 7 4
at ?

Corner lat -
long ’%ﬂi

Corner 2 lat 7 28,587

long 7 =

lat ? 26,36

long ? -

lat ?

long 7 -141,33

Hou many lines of projection (up to 3} ¢ 2}
LIHE OF PROJECTION I

Hame (up to 4 letters) 7.
1st point (origin) ¢ lat ? 13,5

jong ? -168,6
2nd point ¢ lat ?
long 7 -97.7¢6

(&)

Corner

o

Corner

L=~

wn

*
CONPYUTING ...

PRINTER READY (Y/M) 2 ¥

MAT &
PROJECTION LINE
Lat Long
deg deq
Origin 16,560 -100.480
Other point 20.155 -97,245
Corners Distances
Pnt Lat Long
No dea dea Km
1 15.397 -102.350 -209
2 20.587 -97.501 Sé1
3 20.380 -946.413 619
4 15.097 -101.330 -163



REPRESENTATION GRAPHIQUE

¢}

DES RESULTATS SUR DIAGRAMMES X-Y

8.1 - DESSIN DE POINTS SUR UN DIAGRAMME X-Y

8.2 -

A

B

Exemple de fichier de données
Listing du programme “POINT PLOTTING

Copie d’écran d’un exemple d‘exécution du programme “POINT
PLOTTING

Exemple de sortie sur traceur réduite de 43 ¥

DESSIN DE LIGNES SUR UN DIAGRAMME_ X-Y

2

B

cC

D

Exemple de fichier de données
Listing du prdgrammé *LINEDRAW . BASS

Copie d'écran d'un exemple d’eﬁécution du programme
*LINEDRAW.BAS”

Exemple de sortie sur traceur réduite de 71X



8.1

© 40

10 REM
20 REM
30 REM DATA CRI MAGNETIC DEVIATION®

REM
SO REM JACBUELINE ROUMP, JAN. 1885
60 REM
70 REM
80 REM TABLE OF THE GREENWICH TIME OF THE DAY VERSUS MAGNETIC DEVIATION
90 REM (DIURNAL VARIATION) FOR THE CDSTA RICA [ SURVEY.
100 REM
11Q REM AD = NUMBER OF POINTS
120 REM Al = TIME [N DECIMAL HOUR + MAGNETIC DEVIATION
130 AO=68
140 A1=2
150 DIM A(AD.A1)
160 DATA 11,2833,0.1103333,0,13.5167,-6,13.6833.~6,1448,14,16.2,36
170 DATA 16.4167,46,17,6667,30,18,15,20.16667,13,20+25,13.2004167,13
180 DATA 20a5.12,20675,12,21.6167,10,22:25,7,23.6667,0,001667,-2,0.3667
190 DAT -2,065167,-3.006667,-3,008,~4,0.8833,-4,0:9667,-5,1015,=5, 12667
200 DATA -6,647667,-43,7,05,-45,803333,-33,904667,~3,9.8167,-14,10-1167
210 DATA -23.1103667,-9,1207167:7,1303+0,13.9167,3,1400667,5,14,1667.,7
220 DATA 14.25,6,1403333,5,1603333.51,1607167,60,17+3333,41,17.6.37
230 DATA 17,.9167.33,19.7333,16,19.9,14,200.0833,9,20.3333,8,21,7,0.22.-2
240 DATA 1.35.-21,304167,-32,309167,-15,4.0167,-12.4.1333,-8,4,3167.-6

250 DATA 4.6667,-4,4.8333,-2,50.0833,0.5.2833.-5,6.5,10.6.6667.22

280

DATA 6,8667.20,7.0833,15,9.1667.-38

270 READ A

10
20
30
40
S0
60
70
80
S0
100

110 REM

120
130
140
150
180
170
180
180
200
210
220
230
240
250
260
270
280
290
300
310
320
320
340
350
360
370
380
330
400
410
420
430
440

450.

480
470
480
490
S00
S10
520
530
S40
S50
560
570
580
580
600

REM
REM
REM PROGRAM POINT PLOTTING’

REM

REM JACQUELINE ROUMP, DEC. 1984
REM
REM
INIT
PAGE
REM PRESENTATION AND FIRST QUESTIONS

CHARSIZE 4

PRINT

PRINT ~ POINT PLOTTING”

PRINT ~ X=Y GRAPH”

PRINT

PRINT

CHARSIZE 3

PRINT #  THIS PROGRAM PLOTS DATA POINTS. THE DATA MAY BE ~

PRINT ~REPRESENTED BY 8 DIFFERENT SYMBOLS AND 3 DIFFERENT COLORS.”
PRINT #  THE DATA ARE LOCATED IN ANOTHER FILE. THIS FILE MUST BE”
PRINT ”NAMED A, AND IT MUST HAVE TWO VARIABLES. AQ AND Al THAT MUST~
PRINT “READ THE NUMBER OF LINES (AQ) AND THE NUMBER OF LINES (A1)"

PRINT ~OF THE TABLE.”

PRINT #  THE LAST LINE OF THE DATA FILE MUST BE READ A'a"
PRINT

PRINT = EXAMPLE OF FILE « 7

PRINT ~10 AO=3"

PRINT 720 Al=27

PRINT #30 DATA 1.2.3.,4,5.6%

PRINT 740 DIM A(AO,A1)”

PRINT 750 READ A*

PRINT

PRINT = THE PLOT WILL BE DRAWN ON A BENSON 1332 PLOTTER IN AN"
PRINT ~21%29,7 CM FORMAT.”

PRINT

PRINT “WHAT IS THE NUMBER OF YOUR DATA FILE ? (IF THE FILE HAS”
PRINT ~ALREADY BEEN LOADED TYPE 0) “»

INPUT N

IF N=0 THEN 470

PRINT ” IS THE TAPE READY (Y/N) ? 7,

INPUT RS

R$=SEC(RS,1,1)

IF R$<>*Y” THEN 410

FIND N

APPEND 510

PRINT

REM
REM PLACE FOR THE DATA FILE
REM
REM
REM
REM ADDITIONAL QUESTIONS
REM
PRINT
PRINT ~ TITLE OF THE PLOT ? 7»
INPUT TS

PRAINT ~SUBTITLE ? *»

INPUT S$

PRINT




1210 X2=X2 MAX A(J,B(I.,1))

610 PRINT “THIS TABLE HAS “sA0,~ LINES AND “,A1," COLUMNS.” 1220 Yi=Y1 MIN ACJ.B(I.21)

620 PRINT
630 PRINT “NUMBER OF X-Y DATA SETS TO PLOT ? <, 1230 Y2=Y2 MAX A(J.B(I.2))
1240 NEXT J
640 INPUT N 1250 NEXT I
650 PRINT ~TITLE OF THE X AXIS 7. AND UNIT 7 ~»
660 INPUT X8.,VS 1260 Ren
670 PRINT *TITLE OF THE Y AXIS 7. AND UNIT 7 = 1270 REM  QUESTIONS FOR THE GRAPH
680 INPUT YS.W$ 1280 Ren
S anpuT Y- 1290 REM MAXIMUM AND MINIMUM VALUES
700 PRINT ~YOU WILL NEED 3 PENS ON THE PLOTTER. ALL BLACK. OR IN COLOR” gfg 2§TNT :
718 PRINT ~ PEN O IS FOR THE AXES” 1320 PRINT "X MIN = “)X1»" X MAX = "sX2
720 PRINT PEN 1 1S FOR THE TITLE 1320 PRINT ~Y MIN = <,Y1,~ Y MAX = "sY2
730 PRINT = PEN 2 IS FOR THE SUBTITLE” =T =
re0 1340 PRINT
750 REM  QUESTIONS ABOUT THE COLUMNS AND LINES TO PLOT, Lo e g O THE GRAPH « X MIN 7, X MAX 7 7
760 REM WHICH KIND OF SYMBOL TO USE AND WHICH COLOR 1370 PRINT - Y OMIN 7. Y MAX 7 *
770 REM
1380 INPUT Y3,Y4
780 DIM B(N,6) 1
790 FOR I=1 TO N 1890 PRINT
1400 IF X3<X4 THEN 1440
800 CHARSIZE 3 1410 X0ex4
810 PRINT ~DATA SET ~»1 -
1420 X4=X3
820 CHARSIZE 2 1430 X3.x0
830 PRINT =  COLUMN NUMBER FOR THE X VARIABLE ? *» 1440 IF Y3<Y4 THEN 1510
840 INPUT B(1,1) 1450 Y0<Ya
850 PRINT ~ COLUMN NUMBER FOR THE Y VARIABLE 7 ~» =
1460 Y4=v3
860 INPUT 8¢I,2) 1470 YZoY0
870 PRINT * DO YOU WANT TO USE ALL THE LINES OF THE TABLE (Y/N) 7 =) 1480 FEm
880 INPUT R$ 1430 REM TICK MAAKS AND LABELS
890 R$=SEG{RS,1,1) 1500 REM
900 IF R§<>7Y" THEN 540 1S10 PRINT = X AXIS « TICK MARKS AND LABELS EVERY 7 UNITS *»
910 B(I,3)=1
T 1520 INPUT XS5.X6
»4)= 1530 PRINT ~ NUMBER OF DECIMAL CHARACTERS 7 =)

930 GO TO 980

940 PRINT # NUMBER OF THE FIRST LINE TO PLOT ? 7»
850 INPUT B(I.3)

960 PAINT * NUMBER OF LINES TQO BE USED ? ~:

1540 INPUT X7
1550 PRINT * Y .AXIS « TICK MARKS AND LABELS EVERY ? UNITS =,
1560 INPUT YS.Y6

970 INPUT B(I.4) ig;g T:;g; ;7 NUMBER OF DECIMAL CHARACTERS 7 ~»
980 PRINT ~  CHOOSE AMONG THESE TYPES OF SYMBOL FOR THE POINTS « ~
990 PRINT ~1 « + » 2 cx 3oy 4 v 8% St e” i:gg gg: LINES OF COMMENTS
1000 PRINT "6 « O » 7 1S 8 1+ X s 9 ¢ 2"
1010 INPUT B(I.5) 1610 REM
1020 PRINT * IN WHICH COLOR (O TO 23 2 ~» 1620 PRINT ~DO YOU WANT TO PRINT SOME LINES OF COMMENTS (UP TO 8) (Y/N)”
1630 INPUT R$
1030 INPUT B(I,6}
1040 PRINT 1640 R$=SEG(RSE.1,1)
1650 IF R$="Y~” THEN 1680
1050 NEXT 1
1060 REM 1660 D=0 .
1070 NO=0 1670 GO T9 1880
= 1680 PRINT ~ 1ST LINE « =
1080 FOR I=1 TO N reodivlig
1090 NO=NO+B(1,4)
1100 NEXT I 1700 D=1
1110 REM 1710 PRINT ~ 2ND LINE (IF NONE PRESS THE SPACE BAR AND RETURN) -
1120 REM SEARCH FOR THE X AND Y MINIMUM AND MAXTMUM VALUES :;?,g ::’_’ET’N
1130 REM =
1140 X1=A(B(1,3),B(1,1)) :;gg [[,EZBS'LS THEN 2030
1150 x2-x1 1760 PRINT ~ 3RD LINE (IF NONE PRESS THE SPACE BAR AND RETURN) 1”
1160 Yi=A(B(1,3),B(1,2)) . ;
1170 Y2=Y1 1770 INPUT C$ .

1180 FOR I=1 TO N 1780 IF CS$=L$ THEN 1880

1790 D=3
1190 FOR J=B(I,3) TO B([,3)+B(I,4)-1 N " .
1200 X1=X1 MIN A(J.B(I.1)) ) 1800 PRINT 4TH LINE (IF NONE PRESS THE SF‘ACE BAR AND RETURN}



1810
1820
1830
1840
1850
1860
1870
. 1880
1890
1900
1919
1820
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2080
2100
2110
2120
2130
2140
2150
2160
2170
2180
2180
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2380
2400

INPUT D%

IF D$=L$ THEN 2030

D=4

PRINT ~ S5TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) ¢~
INPUT ES

IF E$=L$ THEN 2030

D=5

PRINT - 6TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) 7
INPUT F$

IF F$=LS THEN 2030

D=6

PRINT ~ 7TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) 1~
INPUT GS

IF 6%$=L$ THEN 2030

D=7

PRINT ~ 8TH AND LAST LINE (IF NONE PRESS THE SPACE BAR,RETURN)~
INPUT H$

IF H$=L$ THEN 2030

D=8

REM

REM TABLE OFTHE POINTS CHARACTERISTICS

REM -
DIM C(NO.4)

K=1

FOR [=1 TO N

FOR J=B(I1.,3) TO B(I,3)+B(I.4)-1
C(K,1)=A(J,B(I.1))
CiK,2)=AJ,B(1,2))
C(K.3)=B(1.,5)

C(K,4)=B(1,6)

K=K+1

NEXT J

NEXT I

REM

REM

AEM DRAWING PART

CHARSIZE 32

PRINT

PRINT ~“PLACE THE PEN AT THE RIGHT END OF THE PLOTTER”
PRINT “READY TO PLOT (Y/N) ? ~»

INPUT RS

R$=SEG(RS-1.1)

IF R$<>”Y” THEN 2210

REM

REM INITIALIZATION OF THE PLOTTER

REM
60suB 5220

REM

REM DRAWING THE FRAME
REM e
22=1

20=21

21=0

GOSuUB 5230

21=29.7

GOSUB 5230

20=0

GOsSuB 5230

21=0

2410
2420
2430
2420
2450
2460
2470
2480
2490
2500
2540
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
2730
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
23970
2380
23990
3000

GasuB S230

REM

REM TITLE

REM  —-eee :

REM SETTING CHARACTER TYPE AND ORIENTATION, AND COLOR

REM

24=0.3

25=0a35

29=0

GOSUB 5250

REM

Z6=1

GOsSUB S260

REM

REM PRINTING THE TITLE TWICE
28=T%

Z3=LEN(Z$)

22=0

21=27

20=11-23/2%24

GOsSUB 5230

GOSUB S240

20=20+0.02

GOsSUB 5230

GOsSUB 5240

REM

REM PRINTING THE SUBTITLE
REM :

24=0.25

25=062

GOsSuUB 5250

20=4.5

21=25

GOsSUBs 5230

26=2 .

GosuB 5260

28=5%

Z3=LEN(Z$)

GOsSuUB 5240

REM

REM CHANGING THE COLOR
REM

26=0

Gosue 5260

REM

REM VERTICAL AXIS
REM ————— e
REM SETTING THE NEW CHARACTER TYPE
REM - ) :
Z4=002

25=0.2

GosuB 5250

REM

27=Y7

IF Z7<>0 THEN 2980
27=-1

REM

REM GOING TO THE ORIGIN
REM

20=4.5



3010 Z1=4+Dx044S 3610 GOSUB 5230

3020 GOSUB 5230 3620 REM

3030 REM 3630 REM SETTING PARAMETERS

3040 REM SETTING PARAMETERS 3640 REM

3050 REM 3650 L=14,5

3060 L=17.5-Dx0045 2660 GO=(X4-X3)/XS/L

3070 GO=(Y4-Y3)/YS/L 3670 J1=(X4-X3)/XS

3080 J1=(Y4-Y3)/YS 3680 Z(15)=X6/X5

3080 2(15)=Y6/Y5 3690 REM

3100 REM 3700 REM DRAWING THE AXIS AND TICK MARKS, AND PRINTING THE LABELS
311D REM DRAWING THE AXIS AND TICK MARKS. AND PRINTING THE LABELS 3715 REM

3120 REM 3720 FOR K=1 TO J1+1

3130 FOR K=1 TO J1+1 3730 Z2=1

3140 Z2=1 3740 20=4.5+(K-1)/60

3150 21=4+Dx0045+(K-1)/60 3750 GOSUB 5230

3160 GOSUB 5230 3760 Z1=4+D%0.45-0.2

3170 Z0=4.5-002 3770 GOSUB 5230

3180 GOSUB 5230 3780 IF K-1-INT((K-1)/2(15))%Z(15)<>0 THEN 3860
3180 IF K~-1-INT((K-1)/Z(15))%Z(15)<>0 THEN 3280 3790 Z8=X3+(K~1)mXS

3200 Z8=Y3+(K-1)xYS 3800 GOSUB 4140

3210 COSUB 4140 3810 21=21-002-1.5225

3220 20=20-002-(LEN(2$)-0.5)8Z4 3820 20=20-(LEN(Z$)/2-0.5)%24

3220 22=0 3830 22=0

3240 GOSUB 5230 3840 GOSUB 5230

3250 COSUB 5240 3850 GOSUB 5270

3260 20=4.5 3860 Z1=4+Dx0a4S

3270 GOSUB 5230 3870 Z0=4.5+(K-1)/60

3280 NEXT K 3880 COSUB 5230

3290 REM 3890 NEXT K

3300 REM DRAWING THE END OF THE AXIS 3900 REM

3310 REM 3910 REM ODRAWING THE END OF THE AXIS
3320 Z2=1 3920 REM

3330 Z1=4+Dx0045+L 3930 Z2-1

3340 GOSUB 5230 3940 Z0=4.5+L

3350 REM 3850 GOSUB 5238

3360 REM PRINTING THE TITLE AND UNIT 3960 REM

3370 REM 3970 REM PRINTING THE TITLE AND UNIT
3380 22=0 3980 AEM

3390 2$=Y$ 3990 22=0

3400 Z3=LEN(Z$) 4000 Z$=X$ ’

3410 Z1=4+D%0c45+L+1 4010 Z3=LEN(Z$)

3420 Z0=4.5-73/2xZ4 4020 Z1=4+D%0245-002-5.5%Z5

3430 GOSUB 5230 ' 4030 Z0=4.5+L-Z3xZ4

3440 GOSUB 5240 4040 GOSUB 5230

3450 Z$=w$ 40S0 GOSUB 5240

3480 Z3=LEN(Z$) 4060 Z$=V$

3470 Z1=4+D%0a45+L+0.5 4070 Z3=LEN(Z$)

3480 Z0=4.5-23/2xZ4 4080 Z1=4+D%0045-0:2-7.5225

3490 GOSUB 5230 4090 20=4.5+L-(LEN(X$)/2+LEN(Z$)/2)%24
3500 GOSUB 5240 4100 GOSUB 5230

3510 REM 4110 GOSUB 5240

3520 REM HORIZONTAL AXIS 4120 GO TO 4340

3530 REM  ———mmmmmmemeee 4130 REM

3540 REM GOING TO THE ORIGIN OF THE AXIS 4140 REM SUBROUTINE TO PRINT LABELS ALONG THE AXES
35S0 REM 4150 REM

3560 27=X7 4160 Z8=INT(Z8+1a0E-5)+INT((Z8~INT(Z8+1.0E~5))x101Z7+1.0E-5)/10t27
3570 IF 27<>0 THEN 3580 4170 Z8=STR(28) .
3580 Z7=-1 4180 v8=Z8-INT(Z8)

3590 20=4.5 4190 QS=STR(V8)

3600 Z1=4+0=0.45 4200 V7=LEN(QS$)



4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4330
4400
2410
4420
4430
4440
4450
2480
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4580
4600
4810
4520
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4730
4800

IF V7=27+3 THEN 4310
IF v8<>0 THEN 4260
ME="o"

V7=3

GO TO 4270

ME=""

FOR J2=1 T0 27+3-V7
M$=MSR70”

NEXT J2

735=2%8M$%

Z3=LEN(ZS)

RETURN

REM

REM DATA DRAWING
REM e
REM

GO=(X4-X2)/14.5
G1=(Y4-Y3)/(17:5-0%0,45)
24=0.2

25=0¢2

GOSUB 5250

FOR I=1 TO NC

REM
20=4.5+(C(1,1)-X3)/G0
Z1=4+D%0045+(C(1,2)-Y3)/G1
GOSUB 5230
Z6=C(1,4)

G0SuB 35260

GOSUB C(I,3) OF 4560,4590,4620.,4650,4680,4710,4740.4770.4800
21=21-0.1
23=LEN(2%)

GOSUB 5230

GOSUB 5240

NEXT I

GO TO 4840

28="+"

20=20+0.08

RETURN

13="="

Z0=20+0.08

RETURN

Z8="4a"

20=20+0x1

RETURN

2%="%"

20=20+0.1

RETURN

28="o"

20=20+0.04

RETURN

2%="0"

20=20+001

RETURN

28="5"

20=20+0.1

RETURN

28="X"

20=20+0a1

RETURN

2%="2"

4810
4820
4830
4840
4850
4860
4870
4880
4830
4300
4910
4920
4830
4940
4950
4960
4370
4980
4980
S000
S010
5020
5030
5040
S0S0
5060
5070
5080
5090
5100
5110
5120
5130
5140
5150
5160
S170
5180
5190
S200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
S310
5320
5330
5340
5350
5360
S§370
5380
5380
5400

20=20+0.1

RETURN

REM

REM COMMENTS PRINTING
REM  —cmmmmmmmememe
IF D=0 THEN S140

20=4,5

26=0

GOsSuUB S260

FOR I=1 TO D

21=4+D%0045-2- 120045
60SuUs I OF 4980,5000,5020,5040,5060.5080.5100.5120
Z3=LEN(Z$)
G0SUB S230
GOSUB S240
NEXT I

60 TO S140
Z3=A%
RETURN
7%=B%
RETURN
2%=Cs
RETURN
78=D%
RETURN
Z%$=E$
RETURN
28=F§%
RETURN
73=G%
RETURN
28=HS
RETURN
Z0=24

21=0 .
GOSUB 5230
END

REM
REM
REM_ © BENSON PLOTTER SUBROUTINES
REM
GO TO 5290

G0 TQ SS30

GO TO 5820

G0 TO 5920

GO0 TO 6060

GO TO 6150

REM

REM INITIALIZATION OF THE BENSON 1332 PLOTTER
REM
DIM Z(25).7$(80)

ON SAQ THEN S510

PRINT ~BENSON ADDRESS 7 *»

INPUT 2(25)

PRINT 0Z(25)¢%76 17

Z$=CHR(34)

PRINT 0Z(25)128s"#$%8 " ( )x+,-0/01234567891s<=>7";
PRINT 0Z(25) +*OABCDEFGH[ JKLMNOPQRSTUVWXYZL\]t ="}
PRINT 0Z(25)¢ USING “A/L":1" ~

PRINT 0Z(25):776 "y




S410 PRINT 0Z(25)¢” ” 6010 PRINT 0Z(25)+ USING 7A/L7 (" 7

5420 PRINT 0Z(25)¢ USING "A/L":* ~ 6020 Z(S5)=INT(Z(S)xZ(20)!

5430 2(1)=0 6030 Z(8)=INT(Z(61xZ(21))

5440 Z(2)=0 6040 RETURN

5450 2(3)=200 6050 REM

5460 Z(5)=60 6060 REM CHANGING THE PEN
5470 Z(6)=0 68070 REM ccmcmmmmmmeme o
5480 2(13)=0 6080 Z{14)=INT(ABS(Z6))-3xINT{ INT(ABS(Z6))/3)
5480 2(201=2(3) 6090 IF Z(14)=Z(13) THEN 6130
5500 Z(21)=2(3) 6100 PRINT QZ(25)+"NP ~";Z(14);
5530 RETURN 6120 PRINT BZ(25)« USING "A/L7¢” 7
5520 REM 6120 Z(13)=Z(14)

5530 REM MOVING THE PEN 6130 RETURN

5540 REM = —cceeemmee—e 6140 REM

5550 Z(7)=INT(Z0%Z(20)) 6150 REM PRINTING OF NUMBERS
5560 Z(8)=INT(Z1x2(21)) 6160 REM —~—m—mmemmemmmee o
5570 Z2(89)=Z(7)-Z(1) 6170 Z7=INT(27)

5580 2(10)=Z(8)-Z(2) _ 6180 Z(9)=ABS(INT(Z7))

5590 2(1)=2(7) 6190 IF Z7>-2 THEN 8370

5600 Z2(2)=2(8) 6200 IF Z(9)<10Q THEN 6220

S610 Z(7)=ABS(Z(9)) 6210 2(9)=9

5620 Z(8)=ABS(Z(10)) 6220 Z$=STR(Z(9))

S630 [F Z(7)>16383 THEN 5720 6230 Z$=Z$R"E"

5640 [F Z(8)>16383 THEN 5720 6240 2(9)=2(9)+7

5650 Z(7)=0 8250 IF 28>0 THEN 6290

S660 Z2(11)=2(9) 6260 Z(9)=Z(9)+1

S670 Z(12)=2(10) 6270 PRINT QZ(25)¢"TX %;2(8)s" 7;
5680 PRINT BZ(25)+7PL “1Z(11),2(12),22/ 6280 GO TQ 6300

5690 PRINT. 0Z(25)+ USING “A/L7 7 ~ 6290 PRINT @Z(25)47TX ~:2(9),
S700 IF Z(7)>1 THEN S610 6300 PRINT 0Z(25)1 USING Z$128»
5710 RETURN 6310 PRINT QZ(25)+ USING ~A/L7+" 7
S720 Z{7)=INT((2(7)+16383)/16384) 6320 Z(1)=Z(1)+Z(9)IxZ(S)

5730 Z(8)=INT((2(8)+16383)/16384) 8330 Z(21=2(2)+Z(9)x2(8)

5740 IF Z(7)>Z(8) THEN 5760 6340 PRINT QZ(25)«"NT “:Z(2)%Z(5)s” "1Z(3)xZ(6),
5750 2(7)=2(8) 6350 PRINT QZ(235)+ USING "A/L"¢” 7
S7680 Z(11)=INT(Z2(9)/2(7)) 63680 RETURN .

S770 Z(12)=INT(Z(10)/2(7}) 6370 Z(7)=INT(LGT(ABS(Z8)+0:5))+1
57680 Z(9)=2(9)-2(11) 6380 IF Z{7)>0 THEN 6400

5790 Z(10)=Z(10)-Z(12) 63390 Z(7)=1

5800 €0 TO 5680 6400 IF Z8=>0 THEN 6420

5810 REM 6410 Z(7)=Z(7)+1

5820 REM WRITING A STRING OF CHARACTERS 6420 Z$=STR{Z(7))

5830 REM 6430 7$=7%:7D"

5840 PRINT 0Z{(25)«"TX 7»Z3:+” "12$) 6440 [F Z7>~1 THEN 6470

5850 PRINT @Z(25)« USING "A/L7:¢” ~ 6450 2(9)=2(7)

S860 Z(1)=Z(1)+Z(5)%Z3 6460 GO TO 6270

5870 Z(2)=Z(2)+Z(6)%Z3 6470 Z(8)=LEN(Z$)+2

5880 PRINT QZ(25)¢”NT "Z(35)x23)" ",2(6)%213, 6480 7%$=2%8"7, D~

5880 PRINT 0Z(25)t USING "A/L”"” ~ 6490 IF Z(9)<10 THEN 6510

S900 RETURN 6500 Z(9)=9

S910 REM 6510 GO TO Z(9)+1 OF 6520.6540,6560,6580,6600,6620,6640,6660,6680.,6700
5820 REM INITIALIZATION OF CHARACTER TYPE AND ORIENTATION 6520 Z$=REP(” ~,Z(8)+1,1)

5930 REM 6520 GO TO 6710

5940 Z(S5)=Z4x%C0S(Z9) 6540 Z$=REP(~17,2(8).1}

S950 Z2(6)=Z4xSIN(Z9) 6550 63 T0 6710

S960 Z(16)=INT(4%Z2(5)%xZ(20)/3} 6560 Z$=REP(~27.,Z(8),1)

5870 Z(17)=INT(-d4=Z5»Z(20)%SIN(Z9)/3) 6570 GO TO 6710

5980 Z(18)=INT(4%Z2(6)x2(21)/3) 6580 Z$=REP(”37,Z(8),1)

5990 Z(19)=INT(4%Z5x2(21)%C0S(Z29}/3) 6590 GO TO 6710

6000 PRINT QZ(25)47SZ ~1Z(16)s7 “)Z(17)s" *4Z(18)s7 %,2(19) 6600 Z$=REP(74”,Z(8),1)



6610
6620
6630
6640
6650
6660
6670
6680
6630
6700
6710
6720

GO TO 6710
Z8=REP("5%,Z(8),1)
G0 70 6710
Z$=REP(767,2(8),1)
G0 TO 6710
Z8=REP(777,Z(8}),1)
GO TO 6710
Z$=REP(787,Z(8),1)
GO TQ 6710
Z$=REP(79~,Z(8),1)
2(9)=Z(8)+Z(7)+1
GO TO 6270

* O

POINT PLOTTING
X-Y GRAPH

THIS PROGRAM PLOTS DATA POINTS. THE DATA MAY BE
REPRESENTED BY B DIFFERENT S5YMBOLS AND 3 DIFFERENT COLORS.

THE DATA ARE LOCATED IN ANOTHER FILE. THIS FILE MUST BE
NAMED A, AND IT MUST HAVE TWO VARIABLES, A@ AND Al THAT MUST
READ THE NUMBER OF LINES (A@) AND THE NUMBER OF LINES (A1)
OF THE TABLE.

THE LAST LINE OF THE DATA FILE MUST BE "READ A°

EXAMPLE OF FILE
10 AQ=3
20 Al=2
30 DATA 1,2.3,4,5,6
42 DIM A(AD,AY)
58 READ A

THE PLOT WILL BE DRAWN ON A BENSON 1332 PLOTTER IN AN
21%29.7 CH FORMAT,

WHAT IS THE NUMBER OF YOUR DATA FILE ? (IF THE FILE HAS
ALREADY BEEN LOADED TYPE @) 13
IS THE TAPE READY (Y/N) ? Y

TITLE OF THE PLOT ? COSTA RICA [ MAGNETIC DEVIATION
SUBTITLE ? GREENWICH TIME

THIS TABLE HAS 66 LINES AND 2 COLUMNS.

NUMBER OF X-Y DATA SETS TG PLOT ? 3,
TITLE OF THE X AXIS ?, AND UNIT ? TIHE

HOUR
TITLE OF THE Y AXIS ?, AND UNIT ? DEVIATION
NI

YOU WiLL NEED 3 PENS ON THE PLOTTER, ALL BLACK, OR IN COLOR
PEN @ IS FOR THE AXES
PEN 1 IS FOR THE TITLE
PEN 2 IS FOR THE SUBTITLE

DATA SET

tuLU"N NUMBER FOR THE X VARIABLE 7 L
OLUNIN NUMBER FOR THE Y VARTABLE ﬁ
DO YOU WAN! 10 USE ALL THE LINES OF THE TABLE (Y/NT ? N
NUNBER OF THE FIRST LINE TO PLO
NUMBER OF LINES TO BE USEOD ?
CWU 3 AHON" ‘l-ll:SE VPES oF DL FOR THE POINTS
2 3 4 8 E

=

1:¢t, H

6 :0; 7 .s ; 8 x H 8.1z
IN VHICH COLOR 10 10 2) ? @

DATA SET 2

COLUNN NUMBER fOR THE X VARIABLE ;:
HE TABLE (Y/N1 2 N
CHOOSE ANONG THESE TYPES OF 0L FOR THE POINTS
1: ¢ 2, % 3. e 4 .8 ; 5.
6:0; ?.8: 8. x; Q2
le WHICH COLOR (P YO 21 ?_l_



DATA SET 3

COLUNN NUMBER FOR THE X VARIABLE 7

COLUMN NUPBER FOR TME Y VARIABLE ’t

00 YOU WANT 10 USE ALL TME LINES 0 HE TABLE (Y/N) ? N
NUMBER OF THE FIRST LINE TO -
NUHMBER OF LINES 10 BE USED ? |

CHOOSE m.mc vussc WPEs oF 0L FOR THE POINTS «
Pt 2 - L] 4.4 S, .,

1 .
6 -0; 7. 5 : (] ’ X : 9.2
;lN ¥HICH COLOR (B 70 2) 78,

X HIN = 0.1667 X MAX s 23 8667

Y fi[N = «43 Y MAX » 6@

FOR THE GRAPH , X HIN ?, X MAX ?
Y MIN ?, Y MAX ? S "]
X AX1S . TICK RARKS AND LABELS EVERY ? UNITS 1.2
MBER OF DECH“AL CHARACTERS 7
Y AXIS 1 TTCK MARKS AND LABELS EVERY ? 153518
NUNBER OF DECIMAL CHAFAC'EES
00 YOU VWANT TO PRINT SOME LINES OF COMME! WP 70 8) 1Y/N)
15T LINE

NONE PRESS THE SPACE BAR AND RETURNY

;E* ti* iii NONE PRESS THE SPACE BAR AND RETURN) .
Eiﬁ tiﬂé i" NONE PRESS THE SPACE BAR ANO RETURN) .

PLACE THE PEN AT THE RIGHT END OF THE PLOTTER
READY TO PLOT (Y/N) ? Y
BENSON ADDRESS ? 41

COSTA RICA

GREENWICH TIME

DEVIATION
NT

70 -

60

S0 4

40

20

10 4

-20

-30 4

-40 |

-30

[ MAGNETIC DEVIATION

+ ¢ APRIL 7 1982
x 1+ APRIL 8 1982
= ¢ APRIL 9 1982

T 7
12

T T 1t 1 1. 1T 1 11
14 16 18 20 22 24

TIME
HOUR



8.2
A »

39
18.68 -104.96 0 5.26 33.155 4.773 35,394 5.744 31.041 29.303 5.508 37.343 4.983 4.284 3

2.78 6.225 29.028 25.748 5.723 42,003 B 10 - RN RN AR F R AR R AR RA R R AR F XS RERRRNEFRERRRRERR NN ERRRRXREERRRARERNRR

4,679 3.28 24.49 2.62 24.939 3.93d 23,907 18.042 3.214 31.152 3.124 1.954 25.132 4.583 20 7 % *
23.184 11.075 2.888 38.478 2,78 30 ¢ # PROGRAM *LINEDRAW.BAS’ *
18,37 -104.55 55 5.396 33.117 4.91 35.315 5.879 31.033 29.35 5.445 37.224 5,119 4,422 3 an ¢ » *
7.641 6.358 29.046 25.849 5.845 41.74 . , .
4.817 3.423 24,93 2.764 25,457 4,077 24,282 18.768 3.376 31.328 3.244 2.102 25.792 4.72 50 - % adaptation of “LINE DRAWING’ on Tektronix for a Benson 1332 plotter, =&
4 23.514 12.211 3.074 38,524 2,925 40 * * made in Sept. 1984 Jacqueline ROUMP, June 1987
17.77 -103.73 165 5.643 32.988 S5.18 35.114 6,143 30.961 29.38 5.916 36.908 5.384 4.694 O EEEEEEEEEEEFREERRRERRER R R AR ER SRR ER IR ERINERRREARRAT AR ERRRRH RN
37.342 4.619 29.03 26.038 4.141 80 - -
41.196 5.085 3.708 25.408 3.051 26.248 4.359 24.857 19.932 3.689 31.538 3,541 2.39 24.7 .
71 5.004 24.045 14,042 3.437 38.154 90 KEY OFF : WIDTH 80 : SCREEN 0,0,0
3.2135 100 ~
17.37 -102.78 272 S.921 32.204 5.438 34.219 6,399 30.286 28.764 4.174 35,927 5.444 4.95 110 PRESEMTATION AND FIRST QUESTIONS
3 34,353 6.872 28.404 25.547 4.402 120 :
39.982 5.345 3.995 25,155 3.341 25.744 4.46494 24.443 19.8946 3.985 30.838 3,834 2.482 26. 130 ¢ .
253 5.285 23.461 14.492 3.762 35.482 <
3.527 140 PRINT : PRINT " LINE DRAWING"
16.96 -101.89 377 6.187 31.587 5.484 33.528 4,443 29.725 28.2%1 6.422 35.144 5.891 5.20 150 PRINT * X=Y PLOT"
2 35.544 7,114 27,912 25,219 4,453 160 PRINT : PRINT .
39.003 5.595 4.249 24.866 3.417 25.487 4.914 24,185 19.974 4.24% 30.009 4.111 2.94 25.9 : i - i i
48 5.552 23.413 14.949 4.07 35.404 1?0 PRINT " This program draws lines on an X-Y piot from data input directl
3.818 b4 :
16.64 -101.1% 459 4.3 31.121 5.881 32.996 6.834 29,304 27,929 4.615 34.557 6.084 5.398 180 PRINT "to this program ¢and saved in a file) or from an old data filte.”
34.952 7.303 27.542 24.95 4.848 190 PRINT
38,275 5.79 4,483 24.479 3,833 25.275 5.128 23.995 20.004 4.49 29.544 4.326 3.178 25.75 " i must b rrected using a*
7 5.761 23.212 15.273 4.311 34.835 200 PRINT The data file can be created and must be co 9.
4,043 210 PRINT "text editor. The first line has the number of lines, followed by
16.34 -100.17 S70 8.612 30.152 6.135 31.944 7.084 28,418 27.102 6.848 33,425 6.338 5.45 220 PRINT "the number of columns. The subsequent lines have the X and Y*
2 33.798 7.551 26.726 24,249 7.102 230 PRINT "“coocrdonates : you may have several Y for one X value ....”"
36.955 4.046 4.771 23,868 4.124 24,39 5.41 23,242 19.488 4,78 28.415 4.622 3.472 24.773 240 PRINT . )
:.g;; 22307 13.063 4,414 33.514 250 PRINT * The plot will be drawn on a HP 74754 compatible plotter in the®
16.04 -99.36 862 6.822 29.541 4.346 31.273 7.292 27.857 26.595 7.078 32.496 4.549 5,856 260 PRINT "21%29.7 cm format.®
33.053 7.756 24.207 23.834 7.315 270 PRINT : PRINT
36.089 4.257 5.008 23.482 4.344 23.959 5.444 22,857 19.298 5.022 27.78 4.841 3.714 24.3 280 INPUT “Do you want to create a new data set (1) or to use an old data file
§ 4,272 22.141 15.107 4.84% 32.4) (2) : *,ANS
4.604 : . ¢
15.77 -98.65 744 7.007 29.041 4,533 30.72 7,475 27.394 26.181 7.263 32.1 6.734 6.054 32 290 IF ANS()1 AND ANS<)2 THEN BEEP : G60TO 280
453 7.934 25.789 23.496 7.502 35.38) 300 IF ANS=2 THEN 720
§.444 3,214 23,144 4.575 23.631 5.849 22.552 19.156 5.234 27.282 5.071 3.927 24.01 6.47 310
4.21.347 15.152 5.095 31.7 4.821 320 ¢ Pata input from the Keyboard
330
. 340 . .
350 PRINT : PRINT : PRINT "DATA INPUT" : PRINT
. 340 ¢ - ’ '
. 370 ¢ Data input from the Keyboard
380 -
. 390 ) ) )
400 INPUT *Number of lines : “,LN
- 410 INPUT “Number of columns : ",CN
420 DIM DATASET(LN,CN) ‘data table
- 430 FOR I=1 TO LN
?.83 -82.99 2460 11.08 23.602 10.684 24.813 11.448 22.375 21.832 11.344 25.448 10,818 1 440 PRINT
0,278 26.02 11.842 21,141 20.136 o ",
11.608 27,377 10.552 9.82 21.446 9.265 22.075 10.36 20744 19.447 9.978 23,535 9.425 &, :zg ig;"]_lc%u'&: i
494 22.636 10.884 19,984 - . . N "
17.525 10.086 25.727 9.39% 470 PRINT * line "3J3 HIH
7.32 -82.83 2702 11.17 24.067 10.781 25.288 11.558 22,837 22,301 11,438 25.%1 10.%1 10, 480 INPUT ,DﬁTASET(J,])
377 26.495 11,929 21.591 20.607 499 NEXT J
11.701 27.833 10.644 9,917 22,085 ¥.365 22.722 10.455 21.342 20.079 10.084 24,144 9.716 =00 NEXT |
£.798 23,314 10.977 20,56 ot d
18.172 10,204 24.32% 9.48% 510 PRINT

520 PRINT "Name of the data files on the default disk .: " : PRINT
530 FILES "#.DAT® : . : .



540
550
5S40
570
580
590
400
é10
620
630
640
630
660
470
4680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
830
840
870
880
890
900
?10
920
930
940
930
940
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110

PRINT : INPUT "Name of your data file : " ,FILNAME$
OPEN "0",£1,FILNAMES

PRINT £1,LN,CN

FOR 1=1 TD LN

Ag=""
FOR J=1 TO CN
LENA=LEN(AS)
PLUS=STR${DATASET(I,J))
LENP=LEN<PLUS)
IF LENA+LENP(123 THEN A$=A3%+PLU% : BGOTO 440
PRINT £1,A%
A$=PLUS
NEXT J
IF LENC¢A$) (>0 THEN PRINT £1,A%
NEXT 1
CLOSE
GOTO 890
’ Data input from a fite
PRINT

PRINT “Name of the data files on the default disk : “ : PRINT
FILES "%.DAT"
PRINT : INPUT "Name of your data file : “,FILNAMES
OPEN "1",£1,FILNAMES ‘
INPUT £1,LN,CN
DIM DATASET(LN,CN)
FOR I=1 TO LN
FOR J=1 TO CN
INPUT €1 ,DATASET(1,d)
NEXT J
NEXT 1
CLOSE

‘data table

’ ADDITIONAL QUESTIONS

’

.

PRINT

INPUT *Title of the plot ¢ “,TIT$

INPUT "Subtitle : = ,SUBTITS

PRINT

PRINT *This table has ";LN;” lines and ";CN;* celumns.”
PRINT

INPUT "Number of X-Y data sets to plot : *,NSET

INPUT *Title of the X axis : ",XTIT$

INPUT and unit : " ,XUNIT$
INPUT *Title of the Y axis : ",YTITS
INPUT * and unit : ", YUNITS

PRINT : PRINT

PRINT *You will need 3 pens on the plotter, all black or in color :*
PRINT * Pen 1 is for the axes and the comments"

PRINT * Pen 2 is for the title"

PRINT " Pen 3 is for the subtitle®

‘ Questions about the coluwtz and the lines to plot,

‘ which Kind of line to u:¢ -nd which color

. .-

1120 -

1130 DIM LINPARINSET,6)

‘parameter table

1140 FOR I=} TO NSET

1150 PRINT : PRINT *DATA SET *;I

1140 INPUT * Column number f-r the X variable : " ,LINPAR(I,1)
1170 INPUT " Cotumn number ..t the Y variable : " ,LINPARCI,2)
1180 INPUT " Do you want tc v:- al} the lines of the table (Y/N) : ",A
NE

1190 ANS=LEFT$(ANS,1)

1200 IF AN CO"Y" AND ANS O "y" AND AN$()"N" AND AN$<>“n" THEN 1180
1210 1IF AN$="Y" OR ANS$="y" THEN LINPAR(I,3)=1 : LINPAR(I,4)=LN : GOTO 12
40

1220 INPUT * Number of the first line to plot : *,LINPARC(I,D)
1230 INPUT Number of lines to be used : ",LINPAR(I,4&)

1240 PRINT * Choose among these & types of line drawing : *
1250 PRINT " 1 : full tine” ’

1260 PRINT * 2 : very short dashes 0.8 mm)"®

1270 PRINT " 3 : short dashes (1.2 mm)"

1280 PRINT 4 : medium dashes (1.4 mm)"

1270 PRINT * 5 : long dashes (2.1 mm)"

1300 PRINT * é t: very long dashes (2.8 mm)"

1310 INPUT LINPARC(IT,S)

1320 INPUT * In which cotor ¢t to 3) : “,LINPAR(],&)

1330 NEXT 1

1340

1350 - Search for the X and Y minimum and maximum values

1360

1370

1380 XMIN=DATASET(LINPAR(1,3) ,LINPAR(1,1)) : XMAX=XMIN
1390 YMIN=DATASET(LINPAR{1,3),LINPAR{1,2)} : YMAX=YMIN
1400 FOR I=1 TO NSET

1410 FOR J=LINPAR(1,3) TO LINPAR(I,3)+LINPAR(I,4)-1

1420 IF DATASET(J,LINPARCT, 13 (XMIN THEN XMIN=DATASET(J,LINPAR(I, 1))
: GOTO 1440,

1430 IF DATASET(J,LINPARCI,1))>XMAX THEN XMAX=DATASET(J,LINPAR(I,1))

1440 IF DATASET(J,LINPAR(1,2))<{YMIN THEN YMIN=DATASET(J,LINPAR(1,2))
t GOTO 1440

1450 IF DATASET(J,LINPARCI,2))>YMAX THEN YMAX=DATASET(J,LINPAR(I,2))

1460 NEXT. J

1470 NEXT 1

1480

1490 - Questions for the graph

1500

1510

1520 - maximum and minimum values

1530 P A S

1540 PRINT

1556 PRINT "X min = "§XMIN;*® X max = " ;XMAX

1560 PRINT *Y min = *;YMIN;" Y max = “;YMAX

1570 PRINT

1580 INPUT " For the graph X min @ ",XMIN

1590 INPUT * X max & " ,XMAX

1400 INPUT ° : Y min : *,YMIN

1610 INPUT * ) Y max : ",YMAX

1620 PRINT -

1630 IF XMAXCXMIN THEN SWAP XMIN,XMAX

1640  IF YMAXCYMIN THEN SWAP YMIN,YMAX

1650



1440 ¢ tick marks and labels

1670 R e

1480 INPUT *X axis : tick marks every ? unlts t ' XTICK

1490 INPUT * labels every ? units : " ,XLABL

1700 INPUT * number of decimal characters for the labels : " ,XDEC
1710 PRINT

1720 INPUT "Y axis : tick marks every ? units : *,YTICK

1730 INPUT * tabels every ? units : *,YLABL

1740 INPUT " number of decimal characters for the labels : ",YDEC
1750

1760 7 lines of comments

1970 ¢ o Dt

1780 PRINT : PRINT

1790

1809
1810
1820
1830
1840
1850
1840
1870
1880
1890
1900
1910
1920
1930
1940
1950
1940
1970
1980
1990
2000
2010
2020
2030
2040
2050
2049
2070

2080
2090
2100

INPUT "Do you want to print some lines of comments {up to 10 ) (Y/N) :

ANS=LEFTS(ANS , 1)
IF ANS(X"Y" AND AN$(2"y
IF ANS="N" OR AN$="n" THEN '&TOM=0 : GOTO 1930
PRINT * fst line : ® & 1.7 .7 COMMSC1) : NCOM=1
PRINT * 2nd Vine (if no more line press only RETURND"®
INPUT COMM$(2) : IF COMM3(2)="" THEN 1930 ELSE NCOM=2
PRINT * 3rd line ¢(if no more Yine press only RETURN)*
INPUT COMM$(3) : IF COMM$(3)="" THEN 1930 ELSE NCOM=3
FOR I=4 70 10
PRINT * ";I13"th line Cif no more line press only RETURN)®
INPUT COMMS(I) : IF COMMS$<I)="" THEN 1930 ELSE NCOM=I
NEXT 1

"ot ANS(OUNT AND ANS()"n* THEN 1790

Y

DRAWING PART

szom==smooo=

PRINT ¢ PRINT

INPUT "PLOTTER READY (Y/N) : " ,AN%

ANS=LEFT$(ANS,1)

IF ANS Y™ AND ANS (O y" AND AN (>°N" AND AN3<(>"n" THEN 1990
IF AN3="N" OR AN$="n" THEN 1990

Initialization of the plotter

s
’
’
.

OPEN “COM1:9400,5,7,1,RS,C545535,D5,CD" AS 2

“opening communication line with the plotter {serial interface)
PRINT €2,"IN ROP0 IP IW"; ‘initialisation + rotation
CEND$=CHR$(3) ‘character marking end of label
PRINT £2,"DT® CEND%;

2110

2120
2130
2140
2150
2160
2170
2180

4 settlng character type and orlentatlon, and color

S1ZEH=.3 : SIZEV=.35 : GOSUB 4840
PE‘W%='2' : GOSUB 4910

‘character width and height
‘choosing the pen

2190 °

2200
2210

‘ prrntlng the title twlce

. [

2220 CHAINNS=TIT$ : LTIT=LEN(TITS)

2230 PENM=0

2240 X=11-LTIT/2%S1ZEH : ¥=27 : GOSUB 4720 ‘moving pen to X,Y
2250 GOsSuB 4790 ‘printing the title
2240 X=X+.02 @ GOSUB 4720 ‘moving pen to X,Y
2270 GOSUB 4790 ‘printing the title
2280 ¢ .

2290 ¢ printing the subtitle

2300 ORI A ’
2310 SI2EH=.25 : SIZEV=.2 : GOSUB 4840 ““character width and height
2320 X=4.5 : ¥Y=24,5 : GOSUB 4720 ‘moving pen to X,Y
2330 PENN$="3" : GOSUB 47910 ‘choosing the pen

2340 CHAINN$=SUBTIT$ .

2350 GOSUB 4790 ‘printing the subtitie
2340 ¢

2370 ¢ changing the color

2380 - S et -

2390 PENN$="1" : GOSUB 4710 ‘choosing the pen

2400 : :

2410 ¢ Vertical axis

2420 4 @ mmmmem—mmeeee

2430

2449 7 setting the new character type

2450 ¢ bt TS e . )

2440 SIZEH=.2 : SIZEV=.2 : GOSUB 4840 ‘character width and height
2470

2480 - setting the number of decimal characters for numbers

2490 - ORI Sttt il o g el

2500 NPUIS=YDEC

2510 IF NPUIS(>0 THEN 2540

2520 NPUIS=-1 '

2530

2540 ¢ going to the origin

2550 ¢ R LA ‘

25460 X=4.5 i Y=4+NCOM#*.45 : GOSUB 4720 ‘moving pen to X,Y
2570 .

2580 setting parameters

2590 * BOIDGA- I i b

2400 LENG=17.5-NCOM*.45

2610 STPT=(YMAX-YMIN)./YTICK/LENG

2620 NSTPT=(YMAX-YMIN)/YTICK

2630 NSTP=YLABL/YTICK

2440 ¢ ' .
2450 “ drawlng the aX|s and t;ck marks, and inting the labels
2640 P AV ST
2870 FOR K=1 TO NSTPT+1

2480 PENM=1 . -
26%0 Y=44NCOM*, 45+ (K-1)/8TPT : GDSUB 4720 ‘moving pen to X,Y
2700 X=4.5~-.2 : GOSUB 4720 ‘drawing tick mark
2710 IF K=1-INT¢(K-1)/NSTP+.00001)*NSTP{>0 THEN 2770

2720 NUMB=YMIN+(K-1)%YTICK : GOSUB 3410 ‘1abel preparatlon
2730 =X-.2-C(LEN(CHAINNS))*S1ZEH

2740 PENM=0

2750 GOSUB 4720 ‘moving pen to X,Y
2748 GOSuB- 4790 ‘writing labet i
2770 X=4.5 : 6OSUB 4720 ‘moving pen to X,Y
2780 NEXT K :

2790 ¢



2800 drawlng the end of the axns

2810 ¢ o TTomTe

2820 PENM=1

2830 Y=4+NCOM#*,45+LENG : 60SUB 4720 ‘moving pen to X,Y
2840 -

2850 7 prlntlng the title and un|t

28640 ¢ TrmTmmmmmmomee

2870 PENM=0

2880 CHAINNS=YTIT$

2890 Y=4+NCOM*,dS+LENG+1 : X=4.5-LEN{CHAINNS)/2%SIZEH

2900 G60SUB 4720 : GOSUB 4790 ‘writing title of axis
2910 CHAINNS=YUNITS

2920 Y=4+NCOM%.45+LENG+.5 @ X=4,5-LEN(CHAINNS)/2%SIZEH

2930 GOSUB 4720 : GOSUB 4790 ‘writing unit of axis
2940 ¢

2950 ¢ Horizontal axis

2940 ¢ —m=mmmmmomme——-

2970 ¢

2980 - go;ng to the orugln of the axns

2990 - - SR i

3000 NPUIS=XDEC

3010  1F NPUIS<>0 THEN 3030

3020 NPUIS=-1

3030 X=4.5 : Y=4+NCOM%,45 : 6OSUB 4720 “character width and height
3040 -

3050 - setting parameters

2040 e el

3070 LENG=14.5 :

3080 STPT=(XMAX-XMIN)/XTICK/LENG

3090 NSTPT=(XMAX-XMIN)/XTICK

3100 NSTP=XLABL/XTICK

3110

3120 drawing the.axis and tick marks, and printing the Vabels
3130 - DR SR e e R et S Ao U R
3140 FOR K=1 TO NSTPT+1

3150 PENM=1

3140 X=4.5+(K-1)/STPT : GQSUB 4720 ‘moving pen to X,Y
3170 Y=44NCOM#*,45-.2 : GOSUB 4720 ‘drawing tick mark
3180 IF K-1-INT((K-1)/NSTP+.00001)*NSTP{>0 THEN 3220

3190 NUMB=XMIN+{K~-1)%XTICK : GOSUB 3410 ‘label preparation
3200 Y=Y-,2-1,5%S12EY : X=X-LEN(VVAINNS) /2%STZEH

3210 PENM=0 : GDSUB 4720 : GOSL: - ‘90 ‘writing label

3220 Y=4+NCOM%.45 : X=4.5+(K-1). :7FT : GOSUB 4720 ‘moving pen to X,Y
3230 NEXT K

3240

3250 drawnng the end of the axls

3240 e DRSSt A

3270 PENM=1

3280 X=4.S5+LENG : GOSUB 4720 ‘moving pen to X,Y
3290 ¢

3300 ¢ prlntlng the tltle and unit

3310 ¢ T T .

3320 PENM=0

3330 CHAINNS=XTITs$

3340 Y=4+NCOM*.45-,2-5,5%S12EV 1 X=4,.5+LENG-LENCCHAINNS ) #SIZEH

3350 GOSUB 4720 : GOSUB 4790 ‘writing title of axis
3360 CHAINNS=XUNITS

3370 Y=4+NCOM%,45-,2-7 .5%S12EV : X=4,5+LENG-C(LENCXTITS)/2-LEN(CHAINNG) /2) *S1ZE

H

3380
3390

GOSUB 4720 : GOSUB 4790 ‘writing unit of axis

GOTOD 3400

3400 ¢

3410 -
3420 -

3430

Subroutine to print labels along the axis

’

3440 NPUI=-NPU]S-3

3450
3440

NUMB=NUME+ 10 “NPU]

IF NPUIS={0 THEN CHAINN3=STR${INT(NUMB)) : IF NUMB>=0 THEN CHAINN$=RIGH

T${CHAINNS ,LENCCHAINNS$)-1) : GOTO 3580 ELSE GOTO 3580

3470
3480
3499
3500
3510
3520
3530
3540
3550
3540
3570
3580
3590
3600
3610
3420
3430
3440
2650
3840
3670
3480
3690
3700
3710
3720
3730
3740
3750
3760
3720
3780
3790
3800
3s10
3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930

CHN$=STRH(NUMB) : IF NUMB>=0 THEN CHN#$=RIGHT$(CHN$,LEN(CHNS)-1)
POINTPOS=INSTRICHNS ,".")
CHAININS=STR$ CINTC(NUMB) ) +" . * -

IF POINTPOS=0 THEN CHAININ$=CHN$+"." : CHAINDEC$="* : GOTO 3540
CHAINDECS=MID%(CHNS ,POINTPOS+1)

1F LENCCHAINDEC®){NPUIS THEN 3540 -
CHAINDEC3=LEFT$(CHAINDECS ,NPUIS) : GOTC 3570
FOR J2=1 TO NPUTS-LEN(CHAINDECS)

CHAINDEC$=CHAINDEC$+"0"

NEXT J2 :
CHAINN$=CHAININS +CHAINDECS
RETURN

’
.

Data drawing

XSCAL={XMAX-XMIN) 14,5
YSCAL=(TMAX~YMIN).# (17 ,S-NCOM% . 45)
‘ lines drawing loop

FOR I=1 TO NSET

’gofng to the first point of the line

X=4.5+(DATASET{LINPARCI, 32 ,LINPARC]T 1)) -XMIN) /XSCAL
Y=4+NCOM*., 45+(DATASET(LINPAR(] H, LINPAR(I 233-YMIN) /YSCAL
60SUB 4720 ‘moving pen toeX,Y’
PENN%—RIGHT%(STRﬁ(L]NPAR(1 623,12 3 GOSUB 4910 ‘choosing pen
PENM=1
L1=0 : L2=0
‘drawing the tine segments
FOR J=LINPAR(1,3)+1 TO LINPARCI,3)+LINPAR(I,4)-1
ON LINPAR(1,S) GOSUB 3880,3%70,39%0,4010,4030,4050

NEXT J
PENM=0

NEXT 1

GOTO 4520

’ subhout{ne to draw full iines

*=4.5+(DATASET(J,LINPARCI , 1)) -XMIN)/XSCAL

Y=44NCOM*, 45+(DATA5ET(J LlNPAR(],Z))-YMlN)/YSCAL
GOSuB 4720 ‘moving pen to X,Y
RETURN



3940

3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4040
4070
4080
4090
4100
4110

4120
4130
4140
4150
4160
4170

‘ to set the length of the dashes for interrupted lines

LLEN=.08 : GOSUB 4080

RETURN

LLEN=.12 : GOSUB 4080

RETURN

LLEN=.14 : G0SUB 4080

RETURN

LLEN=.21 : GOSUB 4080

RETURN

LLEN=.28 : GOSUB 4080

RETURN

‘ subroutine to draw dashes .. segments forming one line

‘L = length of a segment

L2 = left piece of dash from preceding segment, to be drawn in the
segment )

* K8 and K? = length of a dash along the X and Y axes

“ L3 = length left to be drawn after the drawing of L2 length

’ NDASH = number of dashes to be drawn plus spaces between them

GS=LINPARCI,1) : G&=LINPAR(I,2)

L=8QR( ((DATASET(J,G5)-DATASET(J~1,55) ) /XSCAL) * 2+ ( {DATASET (J, 66 -DATASET(J

-1,68))/YSCALY"2)

4180
4190
4200
4210
4220
4230
4240
4250
4240
4270
4280
4290
4300
4310
4320
4330
4340
4350
4340
4370
4380
4390
4400
4410
4420
4430
4440

4450

4440
4470
4480
4490
4500

K8=(DATASET(J,65)-DATASET(J-1,65) »/XSCAL/L
K9={DATASET(J,66) -DATASET(J-1,64))/YSCAL/L
1F L2=0 THEN 4320
IF L>=L2 THEN 4270
X=4 .54 (DATASET(J,65) -XMIN) /XSCAL
Y=44NCOM#* .45+ (DATASET(J,66) -YMIN) /YSCAL
GOSUB 4720 .
L2=L2-L
GOTO 4470
X=4,5+(DATASET(J-1,65)~XMIN) /XSCAL +L2*K8
Y=4+4NCOM* . 45+ (DATASET(J-1,G48) ~YMIN) /YSCAL+L2%K?
GOSUB 4720 ‘moving pen to X,Y
1F PENM=0 THEN PENM=1 : GOTO 4320
PENM=0
L3=L-L2
NDASH=INT(L.3/LLEN+.00001)
IF L3<LLEN THEN 4420
FOR K=1 TO NDASH

‘moving pen to X,Y

X=4.5+(DATASET(J-1,65) ~XMIN) /XSCAL+L2*KB+ K%L LEI2¥8
Y=4+NCOM%, 45+ (DATASET(J~1,64) —YMIN) /YSCAL+L2%KP+K£LLEN#*K?
Gosue 4720 ‘moving pen to X,Y
IF PENM=0 THEN PENM=1 : GOTO 4410
PENM=0
NEXT K
L2=LLEN-(L3-NDASHXLLEN)

1F L2=0 THEN 4470
X=4 .5+ (DATASET(J,G5) -XMIN) /XSCAL
Y=4+NCOM#*, 45+ (DATASET(J,G6) -YMIN) /YSCAL
6osuB 4720 ‘moving pen to X,Y
RETURN

’ Comment printing

4510
4520
4530
4340
4550
4550
4570
4580
4590
4400
4410
4420
4430
4440
4450
4660
4670
4480
4590
4700
47190
4720

4730

4740
4750
4740
4770
4780
4790
4800
4810
4820
4830
4840

4839 ¢

4860
4870
4880
4890
4900

4910 -

4920
4930
4940
49350

IF NCOM=0 THEN 4420

PENNS="1" : GOSUB 4910 “choosing pen
¥=4.,5
FOR I=1 TO NCOM

(=44NCOM#%,45-2-1%.45

CHAINNS=COMM$ (1)

60SUB 4720 ‘moving pen to X,Y

GOsSuB 4790 ‘writing the comment line
NEXT 1

END

PLOTTER SUBROUTINES

L N TR
4
o

Moving the pen

XX=(X=-1)%1014/2.54 3 YY=(r-1)%15--2,54
1F PENM=0 THEN PRINT £2,"PU"{3(;vY; ELSE PRINT £2,°PD";XX;YY;
RETURN

‘ Writing a string of characters

.

’

PRINT £2,"LB" ;CHAINNS ;CEND3

’ lﬁitialization of character type and orientation

.

SIZEHH=SIZEH*2/3
PRINT £2,"S1*;S12EHH;SIZEY;
RETURN

Changing the pen

PRINT £2,°SP" ;PENNS;
RETURN



Cx LINE DRAWING In which color €1 to 3) : 1

X=Y PLOT
DATA SET 2
. . . . Column number for the X variable : 3
t t:;h's program(dr;ws ";9? oen :'.‘l-";* p":t ":’: :?;adézgu:i?;rectly Cotumn number for the ¥ variable : &
o this program {and caved in a file) or from . Do you want to use all the lines of the table (Y/N) : N
. ) Num : -
The data file can be created and must be corrected vusing a \umber. ot ﬂf'e first. Tine to plot -l-
i ) j - Number of lines to be used :
text editor. The first line has the number of lines, followed by Choose among these & types of Tine drawing :
the number of columns, The subsequent lines have the X and Y 1 ?ull Vine P s
coordonates : vou may have several Y for one X value .... 2 : very short dashes (0.8 mm)
) ) . . 3 : short dashes (1.2 mm
2]*2;h§ plo: '::ll]‘; te drawn on a HP 74754 compatible plotter in the 4 : medium dashes (1.6 mm)
?.7 cm format. S : long dashes <2.1 mm)
é : very long dashes (Z.8 mm)
. ? 3
Do vou want to create a new data set (1) or to use an old data file (2) : 2 = In which color €1 to 3) : 1
MName of the data files on the default disk : paTA SET 3

Column number for the X variable : 3
- Column number for the Y variable : & ’
Ml PL.DA MATPLATE.DAT
DaME T E Do vou want to use all the lines of the table (Y/N) : N
Number of the first line to plot : }
) Number of lines to be uged : 13 :
M ta f 1 MATPLATE.DAT
ame of your data file : MATPLATE.DAT Choose among these 6 types of line drawing :

Title of the plot : MIDDLE AMERICA TRENCH 3 5 fullline :
Subtitle : SPEED : COCOS-NORTH AMERICA & COCOS-CARIBBEAN COUPLES : very short dashes (0.8 mm)
3 1 short dashes (1.2 mm)
This table has 30 lines and 39 columns. 4 1 medium dashes (1.6 mm)
S : long dashes (2.1 mm)
Number of X-Y data sets to plot : 10 23 ¢ ¢ very long dashes (2.8 mm)
Title of the X axis : DISTANCE : .
e :nd it m—w— In whichr color 1 to 32 :L
Title of the ¥ axis : SPEED :
and unit : CM/YR DATA SET 4 B
— Column number for the X variable : 3

Column number for the Y variable : j4

You will need 3 pens on the plotter, all black or in color : Do you want to use all the lines of the table (Y/N) : N
Number of the first line to plot e

Pen 1 is for the axes and the comments !
Number of lines to be used : 13

Pen 2 15 for the title e L
Pen 3 is for the subtitle Choose among these & tvpes of line drawing ¢

1 ¢ full line .
2 : very short dashes (0.8 mm)
DATA SET 1 ; S
Column number for the X variable : 3 3 short dashes (1.2 mm)
Column number for the Y variable : 4 medium dashes (1.6 mm)
Do vou want to use all the lines of the table (YD :_N_ 3 long dashes 2.1 mm? ‘
Mumber of the first line to plot :‘l- 5 6 @ very long dashes (2.8 nm)
Number of lines to be used : 13 k .
Choose among these & types of line drawing : In which coler (1 to 3> : L
1 : full line . i
2 : very short dashes (0.8 mm) DATA SET 5
3 : short dashes (1.2 mm) Column number for the X variable :_3.
4 : medium dashes 1.4 mm) Column number for the Y variable : 14
5 } long dashes €2 l'm) Do you want to use all the lines of the table <Y/N) : N
é : very long dashes (2.8 mm)



Choose among these 6 types of line drawing :

Number of the first line to plot : 1 1 : ful) line -
Number of lines to be used : 13 2 ¢ verv chort dashes ¢0.8
Choose among these & types of line drawing : 2 : short dashes (1.2 mm)
1t full tine . 4 : medium dashes ¢1.6 mm)
2 3 very short dashes (0.8 mm) % : lono dashes (2.1 mm)
3 : chort dashes (1.2 mm) & : very long dashes (2.8 mm)
4 : medium dashes (1.4 mm) e}
S ¢ long dashes (2.1 mm) In which coler ¢1 to 3) : 1
6 : very long dashes (2.8 mm) -~
?3 DATA SET 9
In which color (1 to 3y : 1 Column number for the X variable : 3
Column number for the Y variable : 32 )
DATA SET & Do vou want to use all the lines of the table (Y. : N
Column number for the X vwariable : 3 Number of the first line to plot :_l_g
Column number for the Y variable : 22 Number of tines to be used : 18
Do vou want to use all the lines of the table (Y/N) : N Choose among these é types of line drawing !
Number of the first line to plot :'1_3_ 1 ¢ full line .
Number of lines to be used : 18 . 2 : very short dashes (0.8 mm?
Choose among these & types of Vine drawing @ 3 : short dashes <1.2 mm)
1 : full line 4 : medium dashes (1.6 mm)
2 & very short dashes (0.8 am) S : long dashes (2.1 mm)
3 : short dashes (1.2 mm) 4 : very long dashes (2.8 mm)
4 : medium daches (1.6 mm) . 3
S : long dashes (2.1 mm) In which color (1 to 3) ¢ 1
‘ 4 : very long dashes (2.8 mm)
74 DATA SET 10
In which color (1 to 3) : 1 Column number for the X variable : 3
Column number for the Y variable : 24
DATA SET 7 Do vou want to use all the lines of the table (Y/N) : N
Column aumber for the X variable : 3 Number of the first line to plot : 13 ’
Column number for the Y variable : 24 Number of lines to be used : 18
Do you want to use all the lines of the table {(Y/N) _r_~l_ Choose among these 6 types of line drawing
Number of the first line to plot : 13 1 : full line
Number of lines to be used : " 2 i very short dashes (0.8 mm)
Choose among these & types of line drawing : 3 : short dashes (1.2 mm)
1 ¢ full line 4 : medium dashes (1.4 mm)
2 ¢ very short dashes (0.8 mm) S : long dashes (2.1 mm)
3 : short dashes (1.2 mm) ~ 6 : very long dashes (2.8 mm)
4 : medium dashes (1.4 mm) 25
5 : long dashes (2.1 mm) = In which color (1 to 3 : 1
é : very long dashes (2.8 mm) : -
?3 Xmin= 0 X max = 2703
In which color (1 to 3) : 4 Y min = 4.284 Y max = 10,977
DATA SET 8 For the graph X min 3 0
Column number for the X variable : 3 X max : 2800
Column number for the Y variable : 24 Y min : 0
Do you want to use all the lines of the table (Y/N) : N Y max : 12
Number of the first line to plot : 13 -
Number of lines to be used : 18 X axis 3 tick marks every ? units : 100

labels every ? units : 500
number of decimal characters for the labeis :_0_

Y axis : tick marKs every ? units @ _5
labels every ? units :_2_ )
number of decimal characters for the labeis : 0



MIDDLE AMERICA TRENCH

Do you want to print some lines of comments Cup to 10 > (Y/N) & Y
1st line :

? FIRST GROUP : COCOS-NURTH AMERICA PLATES COUPLE
2nd line (if no more line press only RETURN)

? SECOND GROUP : COCOS-CARIBBEAN PLATES COUPLE

SPEED : COCOS-NORTH AMERICA & COCOS-CARIBBEAN COUPLES

3rd line (if no more line press only (2Bl
? FULL LINE : MEAN SPEED
4 th Tine (it no more line press only RETURN) SPEED
? SHORT DASHES : CONFIDENCE INTERVAL 707 CM/YR
S th line (if no more line press only RETURN)
? LONG DASHES : CONFIDENCE INTERVAL 95% 12 o

6 th line {if no more line press only RETURN)
?

L1 1

PLOTTER READY (Y/N) 1 X
’ 10

) I R

.
-
4 4
2 4
-

°|||||rTl|1—lllll|11—rrlfTrl1||

0 500 1000 1500 2000 2500
DISTANCE
KM

FIRST GROUP : COCOS-NORTH AMERICA PLATES COUPLE
SECOND 6ROUP : COCOS-CARIBBEAN PLATES COUPLE
FULL LINE : MEAN SPEED

SHORT DASHES : CONFIDENCE INTERVAL 70%

LONG DASHES : CONFIDENCE INTERVAL 95%



9.2 -

REPRESENTATION GRAPHIQUE

DES RESULTATS SUR CARTES

ESSIN DE _POINTS _SUR_UNE CARTE EN PROJECTION DE MERCATOR

Exemple de fichier de données
Listing du programme ‘MERCATOR’
Copie d“écran d'un exemple d’exécution du programme “MERCATOR’

Exemple de sortie sur traceur réch;its de 55 %

DESSIN DE VECTEURS SUR UNE_CARTE EN PROJECTION DE MERCATOR

A

B

D

Exemple de fichier de données
Listing du programme “*MERVECTR.BAS”

Copie d“écran d“un exemple d“exécution du programme
“MERVECTR.BAS”

Exemple de sortie sur traceur réduite de 71%



9.1

10
20
30
40

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
230
300
310
320
330
340
350
380
370
380
390
400
410
420

REM
REM
REM DATA CIRCLES'

REM

REM JACQUELINE ROUMP, OCT, 1984
REM
REM
REM POSITION OF POINTS ALONG THE MIDDLE AMERICA TRENCH AND OF

REM CENTER OF THE CIRCLES COMPUTED BY THE PROGRAMS DISSMCRC' AND
REM DIRSMCRC’

REM AD  NUMBER OF POINTS

REM Al + NUMBER OF COLUMNS (LAT & LONG)

AO=66

Al=2

DIM ACAO.AL)

REM

REM POSITIONS OF POINT ALONG THE TRENCH FOR DIRECTION CIRCLES

REM

DATA 1B445,-104:67,18007,-104017,17262,-103033,17417,-10233

DATA 16¢83,-10105,1645.,-100.67

DATA 15497,-99:17,15262,-98417,15038,-97:5,15+3,~96.5

DATA 14.77,-85,14033,-94042,14,~93:67,13e67.-93,1301,~91.92

DATA 12465,-90483,1243,-90,11.98,-89417,11465.-88,42

DATA 10s4,-86483,3038,-85092,8495,-85,8+5,-84417

DATA 7.07,-82422,6478,-81042,6075,-80075.6082,-80.28

REM

REM POSITIONS OF SUPPLEMENTARY POINTS FOR DISTANCE CIRCLES

REM

DATA 18e67.,-104497,18421,-104445,17:83,-103475,17037.,-102.83

DATA 16494.,-101683,16467,~101017,16433,-100017,16417,-99.67

DATA 16405,-99435,15475,-98467,15047,-97475,15432,-9727,15022,-35.8
DATA 14497,~95428:14467,-94083,14418,-94,13475,-93,32, 13247, -92.65
DATA 1248,-91422,1245.-80453,12417,-89458,11:78,-88465,11+53,-88.17
DATA 10683,-87422.9:83,-86433,9415,-85.5.8.67,-84448.8037,-83,85
DATA 7.28.-82.5

REM

REM POSITIONS OF CIRCLE CENTERS

REM

DATA 30434.-95411,22429,-95.84,38458,~76a22,14424,-82401,9.23,-80.24
DATA 31451,-94445.25,08.-94.98,38.04,-76:15,15.82, 803, 10432,-680474
REM

READ A

B

10 REM

20 REM

30 REM PROGRAM MERCATOR’

40 REM

50 REM JACQUEL INE ROUMP, OCT. 1984

60 REM

70 REM
80 REM PRESENTATION

90 REM

100
110
1eu
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
290
400
410
420
430
440
450
460
470
480
490
S00
510
S§20
530
540
SS0

570
$80
S90

INIT

PAGE

SET DEGREES

CHARSIZE 4

PRINT ~ MERCATOR PROJECTION MAP AND PLOTTING OF POINTS®

PRINT

PRINT

CHARSIZE 3 .

PRINT ~PROGRAM TO PLOT POINTS ON A MERCATOR PROJECTION MAP (WGS72~
PRINT ~ELLISOID) USING UP TO 9 SYMBOLS AND 3 COLORS. THE. POINTS MAY”
PRINT “BE LASELLED BUT ONLY WITH NUMBERS.” -

PRINT

PRINT “THE DATA TABLE HAS BEEN CREATED IN ANOTHER FILE AND NAMED Ac”
PRINT “THIS DATA FILE MUST HAVE AT LEAST 2 COLUMNS + TWO FOR THE”
PRINT ~LATITUDE AND LONGITUDE OF THE POINTS, A THIRD ONE MAY<

PRINT “CONTAIN A NUMBER WHICH MAY BE PRINTED ON THE MAP.”

PRINT =  THIS FILE MUST ALSO MAVE TWO VARIABLES, AO AND Al WHICH~
PRINT ~CONTAIN THE NUMBER OF LINES OF THE TABLE (AO) AND ITS NUMBER”
PRINT ~OF COLUMNS (Al)e THE FILE MUST ALSO HAVE TWO LINES WHICH”

-PRINT “ARE + DIM ACAQ,Al), AND READ Ao THE FIRST LINE CAN BE PLACED”

PRINT “ANYWHERE WITHIN THE FILE BUT BEFORE THE LINE READ. THIS LAST~”
PRINT "LINE MUST BE PLACED AFTER THE DATA LINES.”

PRINT  THE SCALE OF THE MAP IS IN INCHES PER DEGREE AT THE”
PRINT ~EQUATOR. THE LATITUDES AND LONGITUDES ARE IN DECTMAL DEGREES”
PRINT

PRINT ~  THE PROGRAM USE 3 PENS « PEN 1 FOR THE TITLE”

PRINT * PEN 2 FOR THE SUBTITLE”

PRINT * PEN O FOR THE FRAME, TICK MARKS,*
PRINT ~ LABELS AND COMMENTS”
PRINT

PAINT “WHAT IS THE NUMBER OF YOUR DATA FILE (IF LOADED TYPE Q) 7 1=,
INPUT W _

IF V=0 THEN 520

PRINT 7IS THE TAPE REAOY (Y/N) 7 *»
INPUT RS

R$=SEG(RS,1,1)

IF R$<>~Y* THEN 430

REM

REM LOADING THE DATA FILE

REM
FIND ¥
APPEND S60
REM
REM
REM PLACE FOR THE DATA FILE
REM
REM
REM
REM
REM QUESTIONS

AEM azsac==c=




610
620
630
640
650
660
670
680
690
700
718
720
730
740
750
760
770
780
780
800
810
820
830
840
8S0
860
870
880
890
900
210
920
930
940
950
960
970
980
980
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110

REM
PRINT © TITLE OF THE PLOT 7 7»

INPUT TS
PRINT 7SUBTITLE ? 7,

INPUT S$
PRINT
PRINT 7THE TABLE HAS “»A0,” LINES AND 7sA1,” COLUMNS.™
PRINT 7HOW MANY DATA SETS DO YOU WANT TO PLOT ? 7»

INPUT N
PRINT “DO YOU WANT TO PRINT A NUMERICAL LABEL NEAR THE POINT”
PRINT “(Y/N) ? 7,

INPUT Q%

IF Q$="Y" THEN 760
DiM B(N.B)
G0 70 770
DIM B(N.7)
REM
REM  ~ QUESTIONS ABOUT THE COLUMNS AND LINES TO PLOT,
REM WHICH SYMBOL AND WHICH COLOR TO USE
REM
PRINT
FOR I=1 TO N
CHARSIZE 3
PRINT 7DATA SET “»l
CHARSIZE 2
PRINT =  COLUMN NUMBER FOR LATITUDE ? 7
INPUT B(I,1)
PRINT -  COLUMN NUMBER FOR LONGITUDE ? ”»
INPUT B(I.,2)

IF @8<>~Y” THEN 930
PRINT ~  COLUMN NUMBER FOR THE NUMBER 7 ~»
INPUT B(I,7)
PRINT ~
INPUT R$
R$=SEG(RS,1-1)

[F R$<>7Y” THEN 1000
B(I[,3)=1
B(I,4)=A0
GO TO 1040

PRINT “NUMBER OF THE FIRST LINE TO BE PLOTTED ? “»
INPUT B(I,3)

PRINT “NUMBER OF LINES TO PLOT ? ”»

INPUT B(I.4)

PRI “CHOOSE AMONG THESE TYPES OF SYMBOL FOR THE POINTS LOCATION «*

PRINT "1 v + 2 v %2 T sy 4 +98 S v "
PRINT “6 « O » 7 «S 3 8 ¢+ X s 9« 2"

INPUT B(I.5)

PRINT “IN WHICH COLOR (0 TO 2} 7 *»

INPUT B(1.6} '

IF B(1.6)<0 OR B(I.6)>2 THEN 1080

PRINT

1120 NEXT I

1130
1140
1150
1160
1170

REM

REM SEARCH FOR S & N LAT AND W 8 E LONG LIMITS AND
REM THE MIN AND MAX SPEED IN THE DATA TABLE

REM
DIM X(7).Y(7)

1180 X{(1)=A(B(1,3}).B(1.,1))
1190 X(2)=X(1)
1200 Y(1)=A(B(1,3),B(1,2))

BO YOU WANT TO USE ALL THE LINES OF THE TABLE (Y/N} ? *»

1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1340
1320
1330
1340
1350
1380
1370
1380
1330
1400
1410
1420
1430
1440
1450
1460
1470
1480
1430
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1720
1740
1750
1760
1770
1780
1790
1800

Y(2)i=Y(1)

FOR I=1 TO N

FOR J=B{I.3) TO B(I,3)+B(I.,4)-1
X(1)=X(1) MIN A(J,B(I,1))
X(2)=X(2) MAX A(J,B(I,1))
Y{1)=Y(1) MIN A(J,B(I,2))
Y(2)=Y(2) MAX A(J,B(I.2))
NEXT J

NEXT I

IF Y(2)-Y(1)<=180 THEN 1340
Y(31=Y(1)

Y(1)=Y(2)

Y(2)=Y{3)

REM

REM QUESTIONS FOR THE GRAPH
REM
PRINT “LAT S = “;X(1),”" LAT N = 7Xx(2)

PRINT “"LONG W = "»Y(1),” LONG E = *5Y(2)

PRINT '

REM

REM  LIMITS

REM

PRINT 7FOR THE GRAPH ¢« LAT S ? LAT N 2 LONG W ? LONG E ? ”»
INPUT X(3).X(4),Y(3),Y(4)

IF X(3)<X(4) THEN 1S00

X0=X(4}

X(4)=X(3)

X(3)=X0

REM

REM  SCALE

REM

PRINT “WHAT SCALE (IN INCHES PER DEGREE) FOR THE MAP ? 7»
INPUT S -

Y9=Y(4)-Y(3)

IF Y9>0 THEN 1570

Y8=360+Y9

IF SmYS<=34 THEN 1620

PRINT “MAP TOO LONG « ~sSeY9s” INCHES INSTEAD OF 34 INCHES”
PRINT "CHANGE THE SCALE OR REDUCE THE LONGITUDE”
PRINT 7 INTERVAL”

GO TO 1370

IF Y(4)>Y{3) THEN 1660

LS=1

Y(4)=Y(4}+360

GO TO 1670

L9=0

PRINT

REM

REM  GRID LINES

REM

PRINT ~“DO YOU WANT GRID LINES (Y/N} 7 ~»

INPUT NS

NS=SEG(NS,1.1)

[F N§<>"Y~ THEN 1800

PRINT “INTERVAL IN DECIMAL DEGREES ALONG LAT 7 ALONG LONG 7 *»
INPUT X(5),Y(S)

REM

REM  TICK MARKS

REM

PRINT “DO YOU WANT TICK MARKS (Y/N) ? *,



1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1957
1920
1920
1940
1950
1960
1970
1880
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2180
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
23%0
2400

INPUT M$

M$=SEG(MS$.,1.,1)

[F M$<>7Y~” THEN 1890

PRINT “INTERVAL IN DECIMAL DEGREES ALONG LAT 7 ALONG LONG ? *»
INPUT X(B6).Y(6)

REM

REM  LABELS

REM

PRINT 700 YOU WANT LABELS (Y/N) ?-

INPUT LS

LS=SEG(LS,1,1)

[F L$<>7Y~ THEN 1950

PRINT ~INTERVAL IN DECIMAL DEGREES ALONG LAT, ALONG LONG ? 7,
INPUT X(7),Y(7)

PRINT

REM

REM LINES OF COMMENTS

REM

PRINT “D0 YOU WANT TO PRINT LINES OF COMMENT (UP TO B) (Y/N) 7 ”»
INPUT R$

A$=SEG(RS,1.1)

IF R$="Y¥ THEN 2050

D=0

GO0 TO 2370

PRINT * 1ST LINE » 7

INPUT AS

D=1

PRINT ~ 2ND LINE (IF NONE PRESS THE SPACE BAR AND RETURN) 7
INPUT B%

K$=" ~

IF B$=K$ THEN 2370

D=2

PRINT ~ 3RD LINE (IF NONE PRESS THE SPACE BAR AND RETURN) 1”
INPUT CS

[F C$=K$ THEN 2370

D=3

PRINT ~ 4TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) ¢~
INPUT DS )

IF D$=K$ THMEN 2370

D=4 .

PRINT < ‘STH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) ~
INPUT ES ’

IF E$=KS THEN 2370

D=5

PRINT ~ 6TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) «*
INPUT F$

IF F$=K$ THEN 2370

D=6

PRINT ~ 7TH LINE (IF NONE PRESS THE SPACE BAR AND RETURN) i~
INPUT G$ -

IF G$=K$ THEN 2370

D=7

PRINT ~ 8TH & LAST LINE (IF NONE PRESS THE SPACE BAR, RETURN)«”
INPUT H$

IF H$=K$ THEN 2370

D=8

PRINT

REM

REM

REM COMPUTATION PART

2410
2420
2430
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
2680
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2680
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980

RE" SEZ=EZSEZSSIISE=SSE
REM
REM WGS72 EXCENTRICITY AND DEFINITION OF FUNCTION TO DETERMINE

REM Y POSITION OF LATITUDES
REM
AO=5GR(0.00666943178)

DEF FNB(X)=AOxSIN(X)

DEF FNA(X)=LOG{ TAN(45+X/21)~A0/2wLOG( { 1+FNB(X) )/({1-FNB(X)))
REM

REM  FRAME LIMITS IN CM FOR THE PLOT

REM
DIM X0(2,2)

FOR I=1 TO 2

X0(2,13=0

X0(1,1)=(FNACX(4))-FNA(X(3)))x180/P[nSu2.54

X0(1,2)=0

X0(2,2)=Y9xSx2.54

NEXT 1

AEM _ _ :

REM  TABLE OF THE X & Y POSITIONS ON THE PLOT FOR THE GRID LINES
REM
IF N$<>*Y” THEN 2760

XS=INT((X(4}-X(3))1/X(5)+1eDE-4)+1
VO=X(4)=(X(4}/X{5)-INT(X(4)/X(5)+1.0E~ d))lX(S)

DIM X1(XS)

FOR I=1 TO XS

X1(I)=(FNA(X(4))-FNA(VO-(I- 1)-X(5))):180/PI15:2-54

NEXT [

Y5-INT((Y(4)-Y(3))/Y(5)+l.0E 4)+1

YO=Y(3)+(Y{3)/Y{5)~ INT(Y(3)/Y(5)+1-0E—4))lY(S)

DIM Y1(Y5)

FOR I=1 TO Y5

YICD)=(YO+(I-1)%¥(5)= Y(3))!S!2 S4

NEXT 1

AEM

REM  TABLE OF THE X & Y POSITIONS ON THE PLOT FOR THE TECK MARKS
REM
IF MS<>=Y~ THEN 2920

X6=INT({X(4)=X{3))}/X(8)+100E-4)+1
VO=X(4)=(X(4)/X{6)~INT{X{(4)/X(6)+1s0E-4) )}=X(E)

BDIM X2(X6)

FOR I=1 T0 X6. .

X2([)= (FNA(X(d))—FNA(VO—(I—l)lX(S)))llBO/P[!SlZ-S‘

NEXT 1

YB=INT((Y(4)=Y(3))/Y(6)+10E- 4)+l
YO=Y({3)+(Y(3)/Y(B)-INT(Y(3)/Y(E)+1.0E-4))xY(E)

DIM Y2(Y6)

FOR I=1 T0 Y6

Y2(I)=(YD+( - l)lY(S) Y(3))ISIZ-54

NEXT I

REM : : e

REM  TABLE OF THE.X & Y POSITIONS ON THE PLOT FOR THE LABELS
REM
IF LS<>"Y~ THEN 3120
X7=INT((X(4)=-X{3))/X(7)+1a0E=4)+1
VO=X(4)=(X{4)/X(7)=-INT(X(4)/X{7)+1.0E-4))mX(7)

DIM X3(X7,2)

FOR I=1 TO X7 :
X3CL,1)m(FNACX(4) )=FNA(VO=( 121 )mX(7)) )u1BO/PInSm254
X3(1,2)aV0-(I-1)eX{7) '




3010
3020
3030
3040
2050
3060
3070
3080
3090
3100
3140
3120
3120
3140
3150
3160
3170
3180
3180
3200
2210
3220
3230
"3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
2450
3460
2470
3480
3490
3500
3510
3520
3530
3540
3550
3560
2570
3580
3590

NEXT I

Y7=INT({Y(4)-Y(3))/Y(7)+1e0E-4)+1
YO=Y(3)+(Y(3)/Y(7)=INT(Y(3)/Y(7}+1a0E-4))xY(7)
DIM Y3(Y7,2)

FOR I=1 TO Y7

YL, 1)=(Y0+(I-1)%Y{(7)-Y(3) )xSu2:54
Y3(1,2)=Y0+([-1)xY(7)

IF Y3(1.2)<=180 THEN 3100

Y3(1,2)=Y3(1,2)-360

NEXT I

REM

REM

REM DRAWING PART

REM ==zzzzs=zzz=cz

REM . :
PRINT “PUT THE PEN AT THE RIGHT END OF THE PLOTTER”
PRINT “PLOTTER READY (Y.N) ? “»
INPUT RS

RE=SEG(RS.,1,1)

IF R$<>7Y" THEN 3170

REM

REM INITIALIZATION OF THE PLOTTER
REM
GOSUB 6220

REM

REM TITLE AND SUBTITLE

REM  ———m

REM  SETTING CHARACTER TYPE, ORIENTATION AND COLOR
REM

24=0435

25=0.4

29=90

GOSUB 6260

Z6=1

G0SuUB 6270

REM

REM  PRINTING THE TITLE TWICE
REM

78=T$

Z3=LEN(Z$)

22=0

20=0

Z1=0

GOSuB 6230

GOSUB 6250

20=20+0.02

GOSuUB 6230 .

GOSuUB 6250

REM

REM  PRINTING THE SUBTITLE
REM

Z4=0.3

252003

GOSUB 6260

20=2

21=0

60sSuB 6230

26=2

GOsuB 6270

28=S8

3610
3620
3630
3840
3650
3660
3870
3880
3690
3700
37800
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
2860
3870
3880
3890
3300
3910
33920
3930
33940
3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080

Z3=LEN(2%)

GOsuB 6250

REM

REM  CHANGING THE COLOR
REM

26=0

GOsSuUB 6270

REM

REM  CHANGING THE ORIGIN
REM

Z0=4.5

21=0

GOsSUB 6230

20=0

Z1=0

GOsSUB 6240

REM

REM DRAWING THE FRAME
REM  ——eme e o
20=X0(1,1)

22=1

GOsuUB 6230

Z1=X0(2.2)

GOsSUB 6230

20=0

GOSUB 6230

21=0

GOsSUB 6230

22=0

REM

REM DRAWING THE GRID LINES
REM

IF N$<>~Y~ THEN 4180
Z20=0

21=0 .

GOSUB 6230

FOR I=1 TO XS

IF X1(I)<=0 OR X1(I)=>X0(1,1) THEN 4060
Z0=X1( 1)

21=0

GOsSuUB 6230

21=X0(2,2)

22=1

GOSUB €230

22=0 :

NEXT I

FOR I=1 TQ YS

IF Y1(I)<=0 OR Y1(I)=>X0(2.2) THEN 4160

4090 Z0=0

4100 Z1=Y1(I)’

4110 GCSUB 6230

4120 Z0=X0(1,1)

4130 Z2=1

4140 GOSUB 6230

4150 22=0

4160 NEXT [

4170 REM

4180 REM DRAWING. THE TICK MARKS
4190 REM -

4200 IF M$<>7Y~ THEN 4650



4210
-+ 4220
4230
4240
4250
4260
4270
4280
42380
4300
4340
4320
-4330
4340
4350
4360
4370
4380
4330
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4580
4600
4810
4820
4630
4840
4650

© 4660

4870
4680
4690
4700

4710

4720
4730
4740
4750
47860
4770
4780
47380
4800

20=0

21=0

GOSUB 6230

FOR 1=1 TO X6

IF X2(1)<0 OR X2(I)>X0(1,1) THEN 4330
20=X2(1)

21=0

GOSuUB 6230

Z1=21-0s3

Z2=1 .

GOSUB 6230

22=0

NEXT I

FOR I=1 TO Y8

IF Y2(1)<0 OR Y2([)>X0(2.2) THEN 4430
20=X0{1,1)

Z1=Y2(1)

GosuB 6230

Z20=Z0+0.3

22=1

GOSuUB 6230

72=0

NEXT I

FOR I=1 TO Y6

IF Y2(I)<0 OR Y2(I)>X0(2.2) THEN 4530
20=0

21=Y2(1)

GOSUB 6230

20=20-0.3

Z2=1

GOSUB 6230

22=0

NEXT 1

FOR I=1 TO X6

IF X2(I)<0 OR X2(1)>X0(1,1) THEN 4630
20=X2( 1)

21=X0(2,2)

GOsSuB 6230

Z1=Z1+0e3

22=1

GOSuB 6230

22=0

NEXT T

REM

REM PRINTING THE GRID LABELS

REM <
IF LS<>"Y” THEN S070

FOR I=1 TO X7

IF X3(I,1)<0 OR X3([,1)>X0(1,1) THEN 4760
2$=STR(X3{1.,2))

Z3=LEN(Z3)

Z0=X3(1,1)

21=~-005-(23+1)xZ4

GOSUB 6230

G0SuUB 6250

NEXT I

FOR I=1 TO Y7

IF Y3(1,1)<0 OR Y3(1.,1)>X0(2.2) THEN 4850
20=X0(1,1)+08+Z5

Z1=Y3(1,1)-(Z23-1)/2nZ4

4810
4820
4830
4840
4850
4860
4870
4880
4890
4300
4910
asho
4930

4940
4950
4980
4970
4980
4990
S000
S010
5020
5030
5040
5050
5080
5070
5080
5080
5100
S110
5120
5130
5140
S150
5160
S170
5180
5180
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300

5310

5320
5330
5340
5350
5360
S370
5380
5380
5400

GOSUB 6230

28=STR(Y3(1,2))

Z3=LEN(Z$)

GOSUB 6250

NEXT I

FOR I=1 TO Y7

IF Y3(1,1)<0 OR Y3(I,1)>X0(2,2) THEN 4940
Z$=STR(Y3(1,2))

Z3=LEN(ZS$)

20=-048

21=Y3(1,1)-(23-1)/2nZ4

GOsSuB 6230

GOSUB 6250

NEXT I

FOR I=1 TO X7

IF X3(1,1)<0 OR X3(1,1)>X0(1,1) THEN S050
Z$=STR(X3(1,2))

Z3=LEN(Z$)

Z0=X3(1,1) .
21=X0(2,2)+045

GOSUB 6230

28=STR(X3(1,2))

Z3=LEN(Z$)

GOSUB 6250

NEXT I

REM

REM COMPUTATION OF THE POSITION OF EACH DATA POINT AND PLOT
REM
Z4=002
2520.2
GOSUB 6260

DIM C(1,5)

FOR I=1 TO N

FOR J=B(I,3) TO B(I.3)+B(I,4)-1
C{1,1)=(FNA(X{4))-FNACACJI,B(1,1))))%180/P1xSn2.54
IF L9=0 OR A(J,B(I,2))=>0 THEN S180
ACJ.B(I,2))22360+A(J,B(1,2))
C(1,2)=(A(J,B(1,2))-Y(3))mSx2.54

C(1,3)=B(1,5)

C(1,4Y=8B(1,6)

IF @8<>~Y~ THEN 5230

C{1,5)=A(J,B(1,7))

IF C(1,1)<0 OR C(1,1)>X0(1,1) THEN S400

IF C(1,2)<0 OR C(1,2)>X0(2,2) THEN 5400

20=C(1,1)

21=C(1,2)

GOSUB 6230

26=C(1,4)

GOSUB 6270

GOSUB C(1.3) OF 5460.5490.5520.5550,5580.5610,5640,5670,5700
21=21-0s1

Z3=LEN(ZS$)

GOSUB 6230

GOSUS 6250

IF @8<>~Y~ THEN 5400

28=STR(C(1,5))

78=" ~_I$

Z3=LEN(2$)

GOSuUB 6250

NEXT J




5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5310
$520
5530
5540
SSS0
9580
5570
5580
5590
5600
5610
5620
5630
. 5640
5650
5660
5670
5680
5690
5700
S710
5720
5730
S740
5750
S760
5770
S780
5790
5800
5810
5820
5830
S840
S850
- 5860
5870
5880
5830
. 5800
5910
5920
5930
5940
5950
5960
$970
5980
$990
6000

NEXT 1

G0 TO 5730
REM

REM POINT SYMBOLS
REM e
28=7+7
20=20+0.08
RETURN
28="2"
Z0=20+0.08
RETURN

4 2of o
20=20+0.1
RETURN
28="%"
20=20+0.1
RETURN
I8="."
20=20+0.04
RETURN
28="0"
20=Z0+041
RETURN
28="5"
20=20+041
RETURN
28="X"
Z20=20+0.1
RETURN
18="2"
20=20+0a1
RETURN

REM

REM PRINTING OF THE COMMENTS
REM
20=X0(1,1)+14S

21=0

GOsSuUs 6230

IF D=0 THEN €130

26=0

GOsuB 6270

Z24=043

25=0e3

GOSUB 6260

20=0

21=0

GOSUB 6240

FOR I=1 TO D

GOSuB I OF 5960,5980.6000,6020.6040,6060,6080,6100
20=Z0+05

GOSuUB 6230

23=LEN(ZS)

G0suUB 6250

NEXT I

G0 TO 6130

28=A%

RETURN

28=83

AETURN

2$=CS

6010
6020
6030
8040
6050
6060
6070
6080
6090
6100
6140
6120

-6130

6140
6150
6160
6170
6180
6180
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
8340
6350
6360
6370
6380
6390
6400
6410
6420
6430
6440
6450
6460
6470
6480

‘6490

8500
6510
6520
6530
6540
6550
6560
6570
6580
6530
6600

RETURN

28=0%

RETURN

28=E%

RETURN

I8=F%

RETURN

73=G$

RETURN

28=H9%

RETURN

REM

REM DISPLAYING THE PLOT
REM e
20=20+1

GosuB 6220

END
REM

REM

REM BENSON PLOTTER SUBROUTINES
REM
60 TO 6300

GO TO 6540

GO TO 6830

GO TO 6890

G0 TO 6990

GO TO 7130

GO TO 7220

REM .

REM INITIALIZATION OF THE BENSON 1332 PLOTTER
REM
OIM Z(25),28(80)

ON SRQ THEN €520

PRINT ~BENSON ADDRESS 7 *»

INPUT Z(25)

PRINT 0Z(25)4776 17,

Z$=CHR(34)

PRINT 0Z(25)¢28»"#$XR *( )x+,-2/01234567891,<=>7")
PRINT 0Z(25) +*OABCDEFGHIJKLMNOPGRSTUVWXYZEN]t="
PRINT '€Z(25)s USING “A/L":" =

PRINT 02(25):*786 "
PRINT 0Z(25)«" "
PRINT ©Z(25)+ USING “A/L"«” *

2(1)=0

2(2)=0

2(3)=200

2(5)=60

Z(6)=0

2(13)=0

2(20)=2(3)

2(21)=2(3)

RETURN

REM

REM MOVING THE PEN

AEM  —ememeeeee o

Z(7)=INT(Z0mZ(20))

2(8)=INT(Z1xZ(21))

2(9)=Z(7)-2(1)

2(10)=2(8)-Z(2)

2(1)=2(7)




6610
6620
6630
6640
6850
6680
6670
6680
6690

6700

€730
6720
6730
6740
8750
6760
6770
6780
67390
6800
€810
6820
6830
6840
6850
6860
€870
6880
6890
6900
6910
6920
8930
6940
6950
6960
6970
6980
6990
7000
7010
7020
7030
7040
7050
7060
7070
7080
7080
7100
7110
7120
7130
7140
7150
7160
7170
7180
7190
7200

2(2)=2(8)

Z(7)=ABS(Z(9))

2(8)=ABS(Z(10))

[F Z(7)>16383 THEN 6730

IF Z(8)>16383 THEN 6730

2(7)=0

2(11)=Z2(8)

2(12)=2(10)

PRINT 0Z(25)+"PL ~,2(11)22(12),22»
PRINT 0Z(25)s USING “A/L" ¢~ ~

IF Z(7)>1 THEN 6620

RETURN

2(71=INT((Z(7)+16383)/16384)
Z(8)=INT((Z(8)+16383)/16384)

IF Z(7)>Z(8) THEN 6770

2(7)=2(8)

Z0112=INT(Z(9)}/2(7))
Z(12)3=INT(Z(10)/72(7 )

2(91=Z(9)-2(11)

2(10)=Z(10)-Z(12)

G0 TO 6630

REM

REM CHANGING THE ORIGIN

REM B
Z(1)=INT(ZOwZ(20))

2(2)=INT(Z1xZ(21))

RETURN

REM

REM WRITING A STRING OF CHARACTERS
REM
PRINT 0Z(25)47TX “:Z3:" ~128,

PRINT 0Z(25)« USING ~"A/L"7 " <
2(1)=Z(1)+Z(S5)IxZ3

2(2)=Z(2)+2(6)%23

PRINT 0Z(25)«"NT "32(5)nZ3s” ~)1(8)%Z3»
PRINT 0Z(25)« USING “A/L" " ~

RETURN
REM
REM INITIALIZATION OF CHARACTER TYPE AND ORIENTATION
REM

2(5)=Z4=C0S(29)

2(8)=Z4=SIN(Z9)

Z2016)=INT(4wZ(5)%2(20)/3)
Z(17)=INT(-4wZ5xZ( 20 )%SIN(29)/3)
Z(18)=INT(4xZ(6)=xZ(21)/3)
Z2(19)=INT{4%Z5xZ(21)%C0S(Z9)/3)

PRINT 0Z(25147SZ *,Z(16)s7 722(17)2" "32(18)1" ~,2(19)s
PRINT 0Z(25)« USING "A/L"¢" *

Z(S)=INT(Z(5)%Z(20))
Z{6)=INT(Z(6)xZ(21))

RAETURN

REM

REM CHANGING THE PEN

AEM e
Z(14)=INT(ABS(Z5))-3xINT(INT(ABS(Z61)/3)

IF Z(14)=Z(13) THEN 7200
PRINT 0Z(25)+"NP *sZ(14)s
PRINT 0Z{25)« USING 7A/L"¢” *
2(13)=2(14)

RETURN

7210
7220
7230
7240
7250
7260
7270
7280
7290
7300
740
7320
-7330
7340
7350
7360
7370
7380
7330
7400
7410
7420
7430
7440
7450
7460
7470
7480
7490
7500
7510
7520
7530
7540
7350
7560

. 7570

7560
7590
7600
7610
7620

7630

7640
7650
7660
7670
7680
7630
7700
7710
7720
7730
7740
7750
7760
7770
7780
7790

REM

REM PRINTING OF NUMBERS
REM  mmmmeeemem e
27=INT(27)

Z(9)=ABS(INT(27))

IF 27>-2 THEN 7440

IF 2(9)<10 THEN 7290

2(9)=9

Z8=STR(Z(9))

2$=258~E~

2(9)=2(9)+7

IF 28>0 THEN 7360
2(8)=Z(9)+1

PRINT 0Z(25)¢"TX *»Z(9),% *»
G0 TO 7370

PRINT 0Z(25)¢"TX ~»2(9))
PRINT 02(25)¢ USING Z$:28)
PRINT 0Z(25)s USING “A/L"+" <
201)=2(1)+Z(9)wZ(5)
2(2)=2(2)+2(9)%2(B)

PRINT 0Z(25)¢"NT “»Z(9)%Z(5)s” "1Z(9)wZ(B)»
PRINT 0Z(25)+ USING “A/L* " ~
RETURN
Z(7)=INT(LET(ABS(Z8)+0a5))+1
IF Z(7)>0 THEN 7470

2(7)=1

IF Z8=>0 THEN 7490
2(7)=Z07)+1

Z8=STR(Z(7))

7$=788"0"

IF Z7>-1 THEN 7540
2(9)=2(7)

G0 TO 7340

2(8)=LEN(Z$}+2

23=28". 07

[F 2(9)<10 THEN 7580

2(9)=9

GO TG 2(9)+1 OF 7580.7610.7630.7650,7670,7690.7710,7730,7750,7770
Z$=REP(~ ~.,2(8)+1.1)

G0 T0 7780
Z$=REP(”17,2(8),1)

G0 TO 7780 .
Z$=REP(~2%,2(8).1)

G0 TO 7780
Z$=REP(*37.2(8),1)

G0 TO 7780 ‘
Z$=REP(747,Z(8),1)

G0 TO 7780
Z$=REP(*S*.Z2(8),1)

G0 TO 7780
Z$=REP(~6~,2(8),1)

G0 TO 7780
28=REP(~77,2(8).1)

G0 TG 7780
Z3=REP(~8~,Z(8),1)

G0 TO 7780
Z$=REP(~97,2(8).1)
2(9)=2(9)+Z(7)+1

GO TO 7340



*
MERCATOR PROJECTION MAP AND PLOTTING OF POINTS

PROGRAM TO PLOT POINTS ON A MERCATOR PROJECTION MAP (WGS72
ELLISOID) USING UP TO 9 SYMBOLS AND 3 COLORS. THE POINTS MAY
BE LABELLED BUT ONLY WITH NUMBERS.

THE DATA TABLE HAS BEEN CREATED IN ANOTHER FILE AND NAMED A.
THIS DATA FILE MUST HAVE AT LEAST 2 COLUMNS . TWO FOR THE
LATITUBE 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, AP AND Al WHICH
CONTAIN THE NUMBER OF LINES OF THE TABLE  (A@) AND 1TS NUMBER
OF COLUNMNS (A1) . THE FILE MUST ALSQ HAVE TWO LINES WHICH
ARE : DIM A(AD,A1), AND READ A. THE FIRST LINE CAN BE PLACED
ANYWHERE WITHIN THE FILE BUT BEFORE THE LINE READ, THIS LAST
LINE HUST BE PLACED AFTER THE DATA LINES.

THE SCALE OF THE MAP IS IN INCHES PER DEGREE AT THE
EQUATOR. THE LATITUDES AND LONGLITUDES ARE IN DECIMAL DEGREES

THE PROGRAM USES 3 PENS : PEN 1 FOR THE TITLE
PEN 2 FOR THE SUBTIJTLE
PEN B FOR THE FRAME, TICK HMARKS,
LABELS AND COMMENTS

WHAT |S THE NUMBER OF YOUR DATA FILE (IF LOABED TYPE @) ? :i5
IS THE TAPE READY (Y/N} ?

TITLE OF THE PLOT ? NIODLE, AﬂERlCA TRENCH
SUBTITLE ? CIRCLES

THE TABLE MAS 66 LINES AND 2 COLUMNS.
HOW MANY DATA SETS DD YOU WANT TO PLOT ?

DO YOU WANT TO PRINT A NUMERTCAL LABEL NEAR THE POINT
(YrN) ? 4

DATA SET 1

UM NIBER FOR LATITUDE 7 &
COLW NUMBER FOR LOMGITUDE '&
N\M‘"Y USE ALL_THE L. OF THE TaBLE IY/N) 7 N
lﬂmk F THE FIRSV LINE TO BE P\.O"’ED L5
NUNBER OF LINES T 0T d_
CHOQSE ANONG v!Si TYPgS SVHBM.. Fm‘ THE Pgmvs LOCATION
LA RS : .

1 ¢ 2.8

6:0; 1:8; 8. x; 02
v wirn coor @ 10 2) 78

DATA SET.2

COLUMN WMIFEER FOR LATJTUDE ?
COLUNN MSBER FDR LONGITUDE é
DO YOU WANT 10 USE ALL THE L OF THE TABLE v/ ? N
NUMBER OF THE FIRST LINE TO BE PLOTIED 2.2,
NOWBER OF LINES 1D PLOT d,
&I'!}DSE AFONG 'IOESE 'IVPESS S"Blll.4 FOI‘? THE PglNTS LOCATION :
v [ « .

digy it oerxi o8l
WICH COLOR (8 TO 2) 7.8,
DATA SET 3

COLLMIN MUNBER FOR LATIYUDE ?

COLUMN NUMBER FOR I.ON(‘.H‘II}El"is

mvw VANT TO USE ALL THE OF THE TABLE (W/NI ? N
NEER OF OEFIRST LlllE Y0 BE PLOTIED ? L)
WR“LIMSTD T ?

mmc THESE TYPES SYMBOL FOR THE POINTS LOCATION °

|: 2. ¥ 3.0 ; 446 L I
¢io; 7.8, 8% 9:2

witn COLOR (8 TO2) T g

DATA SET 4
COLUMN NUMDER FOR LATITUGE ?
COLLMN NUHMBER LONGTTUDE

FOR
DO YOU WANT TO USE aLL T

oF ‘PEITABLE /N PN

NUMBER OF THE FIRSY LINE 'IO BE PLOT1ED ?

llﬂ'l‘l Of LINES TO PL 'Ié.
C‘NOO AHOW TH SE TY”E’ . S\'HBOL FOR

60! 7:5; 8.x} v‘z
‘illuulcu COLOR (B TO 20 7 8
DATA SET 5

COLUMN NUIGER FOR LATITUI’.‘E ?
COLUMN NUMBER FOR LONG] TUD
DO YOU VANT TO USE ALL E

NWTBER OF THE FIRST LIIE T0 BE PLDTTEU

NUMBER OF LINES TO PLO

CNOOSE unnml; THESE "PES SVHBOL FW
. s .

s;o 7-s, 8. X ; .
WHICH COLOR (6 TO 2) 1 8
DATA SET 6

COLVMN NUNMBER FOR LATITUDE 2

?
CHDOSE AMONG THESE TYPES SVI‘B(X. ﬂ‘.lﬂ

1: ¢ ; 2: 7% ; 3"
6:0, 7:8; 9 x; o.z
WHICH COLOR (@ TO 2) 2 g

DATA SET 7

COLUMY NUMBER FOR LATITUDE ?

COLUNN NUMBER FOR LONGI

00 YOU VANT TQ USE ALL THE L
NUMBER OF THE FIRST LINE TO BE P\.ONEB
NUMBER OF LIMES TO PLOT 7
CHOOSE ANONG THESE Y‘PES SVHBDL l’Oﬁ

D4 2: 8 » '
6,0, 7 S ; e.x.- ﬂrl
WHICH COLOR (0 10 2) 2 @

DATA SET 8

COLUVIN NUMBER FOR LATITUDE ?

R OF LINES r"&
cuoosz AMONG niss rvvss YHEOL  FOR
s a: : 4 1 8
6:0:; 7:5, e.x; 0.2
'f'hwlcu COLOR (@ To 2) ? 0
DATA SET ©

COLUNM NUMBER FOR LATITUDE ?

COLUAN NUMBER FOR LMHUDE

00 YOU WaNT TO USE aLL THE tI
NUTBER (F THE FIRST LlNE TO BE PLOTTED ?
NUHBER OF LINES 10 PLOT
CHOUSE AMONG '(H%SE TVPES SY"DOL an

2
dioi Fisi ek R
WHICH COLOR (8 TO 2) 2 9
DATA SET 10
Cﬂl.\lﬂ NUMBER FOR LATITUDE ?
FoB LONGiTLOE

UNMN NOMBER
Vou VANT TO USE ALL THE LI of

W
NEIBER OF TuE FIRS\’ LHI TO BE PLOTTED
NURRER OF LINES TO PLOT ?6’.
CHOOSE ‘ml "E'SE TYPE SYNBOL FOF:
] (L] s

4
1 [ 3 '1:5: .:X; ﬂll
%’wll’.“ COLOR 10 YO 2) 2. 8§

"NE Pglrﬂs LOCATION

DF THE TABLE (Y/A) 704
- -

'I‘NE Pgl’NYS LOCATION ;
.

OF THE TABLE (Y/N) 7N
28

‘IN{ PglN"S LOCAT]ON .
[ .

OF THE TABLE (T/N) ? 8,
? 2,

THE PglNYS LOCATION -

Of ;HiLTA!lE Y/l ? N

THE wgmrs LOCATION
H .

OF 1M TARLE (Y/) T
b

"E Pglll\'S LOCATION
t .

TVE TaBLE () 70
28

THE PgINTS LOCATION
Ce



DATA SET 11

COLUNN NUMBER FOR LATLTUDE ?
cauime WUMGER FOR LONGITUDE
D0 YOU VANT TO USE ALL THE i oF THE TABLE (/M) ? X
NURBER OF THE FIRSY LINE TO SE PLD"E.D * &1
w-e:l OF LINES 10 PLOT ?
1 HOOSE AMONG THESE TVPf’.S SVHBOI.‘ FM; THE PDINTS LOCATION ¢
: % e e
6: 0} .8 8. X; 9.2

WHICH COLOR 1@ TO 2) 7 8,
DATA SET 12

COLUMN MUMBER FOR LATITUDE ?
COLUMN NUMBER FOR LONGITUDE
W VDU WANT 10 USE ALL THE L | OF THE TABLE (Y/M? ’A
THE FIRST LINE 7O BE PLOTTED ? 62
R OF LINES 10 PLOT ?
CHOOSE AMONG THESE TYPES SYNBOL FOR YHE POINYS LOCATION ,
1:4¢; 2.0 3.8, 4.0 ; 5. .

6:0; 7:8; 8:x; 8.2
VHICH COLDR {0 T0 2} 73,

LAT S £ 6.75  LAT N = 30.98

LONG V = ~104.97 LONG E = ~76.15

FOR THE GRAPH : LAT $ 2 LAT N 2 LONG ¥ ? LONG € ? -
VHAT SCALE (IN INCHES PER DEGREE) FOR THE HAP LTy

DD YOU WANT GRID LINES LY/N) ?
0 YOU WANT TICK MARKS (Y/N) ?$
]NIERVAL lN DECIMAL DEG?EE‘ A LAT ? ALONG LONG ? 11

T LABELS (Y/N)
INYERVM. IN DECIttaL KGREE ALONG LAT, ALONG LONG 2 5,5

DO YOU VANT TO PRINT LINES OF COMMENT (UP TO &) (Y/N) ?
PUT THE PEN AT ‘I'E RIGHT END OF THE PLOTTER

PLOTTER READY (YM] 2L
BENSON ADDRESS 7' 41

40

35

30

25

20

1S

10

MIDOLE AMERICA TRENCH

. CIRCLES

-110 -105 -100 -95 -390 -85 -80 -75 -70
I T T T TN T O N N A A A Ay Y Y O Y T N T S o | |

- 3 -

i -

1 " -

~ -

N .., N

E I
- o, |
]

: LEP o . » =

- ‘uu- + -

: ‘u, :

: Se + :

‘e,

. LI -

- L

~ -
rrryrrterrTr T T T T Tt T eI ¥
-110 -105 -100 -95 -30 -85 -80 =75 -70

40

33

30

25

20



9.2
A

FICHIER DE DONMEES : MIDAMEFL , DAY

~88.167
-§7.218
-86.333
-83.500
-84.425
-83.868
-82.377
-82.992
-62.832
-935.333

-82.833
-77.000
-80.000
-31.200
-81.667
-83.000
-85.000
-85.400
-85.900
-37.000
-88.332
-8%.000
-89.932
-%0,000
-91.000
-91.633
-92.800

5.3%44
$5.6433

S.7206 C

$.14358
6.3579
8.6124
6.8228
7.0083
2.2207
7.3642
7.4972
7.7845
7.9274
8.1741
8.3586
8.5341
8.9044
9.0835
9.3131
9.9434
9.64638
§.9374
10,2359
10.4738
10,7281
10.3640
10.971&
11,0837
11,1747
6.1137

9.9170
1.9458
1.9436
1.9614
1.9454
1.9356
1.9327
1.9391
1.9362
1.9341
1.9243
1.9322
§.9308
1.9200
1.9314
1,9484
1.9593

5.259% 2

38.5534
38.2307
37.9498
37.5954
37.398¢
35,2808
36.2091
35,2717
36,3820
36,3598
34.3358
36.2070
38.1222
35.912z2
33.7890
35.7532
35.9712
38.5472
38,7282
36.8202
38.6007
35.5037
36.6133
36.784%
27.283¢

31.1104
83.2951
80.1974
78,9481
78.3701
76,9140
74,7981
74,2223
73.8837
72,7120
70,8439
70.5918
é9.592¢8
49.4042
48.478%
68.0142
64,9329

10 7
20 -
ol L
40 -
50 ¢
40 ¢
70 ¢
80
f0 K
too

110

120 -

130
140
150
160
170
180
190
200
210
220
220
240
250
260
270
280
(2)
290
300
310
320
330
340
350
360
370
3so
350
400
410
420
430
440
450
440
470
480
490
500
510
520
930
540
550

P T L T T T e R YT RS2 ST 2 22 22 22 22 22 22 L2 La i bt bbbl Lhty
PROGRAM ‘MERVECTR.BAS’

adaptation of ‘*MERVECTOR’ on Tektronix for a Benson 1232 plotter,

*
*
*
*
made in Dct. 1984 Jacqueline ROUMP, May 1987 *

L

RN FEEEE AN RN RN R R RN R AN TR R RN ER R AN AR RN AR RRNR AR ANER LR ARRRARRRRERENEH
EY OFF : WIDTH B0 : SCREEN 0,0,0

‘ PRESENTATION

PRINT : PRINT * MERCATOR PROJECTION MAP FOR VECTOR DRAWING"
PRINT : PRINT

PRINT * Program to draw vectors on a Mercator projection map {WG572"
PRINT “ellipsoid).”

PRINT )

PRINT » The data file can be created and must be corrected using a"
PRINT "text editor. The first line has the number of lines, followed by"

PRINT *the number 0f columns. The subsequent lines have the LAT and LONG®
PRINT *"of the data point followed by the direction of the vector and its”
PRINT “magnitude.”
PRINT :
PRINT = The plot will be drawn on a HP 7475A compatible piotter in the”
PRINT "21%29.7 cm format.®
PRINT : PRINT
INPUT "Do vou want to create a new data set (1) or to use an old data file
+ " ,ANS
IF ANS(>1 AND ANS{>2 THEN BEEP : GOTO 280
IF ANS=2 THEN 730

Data input from the Keyboard

PRINT : PRINT : PRINT "DATA INPUT® : PRINT
! Data input from the Kerboard

’

INPUT "Number of tines : " ,LN
INPUT "Number of columns <at least 4 for lat, long, dir and length) : ",CN
IF CN<4 THEN BEEP : GOTO 410
DIM DATASET(LN,CN) ‘data table
FOR I=1 TO LN
PRINT
PRINT *Column®;l
FOR J=1 TO CN
PRINT * line "j;J3™ "3
INPUT ,DATASET(J, D)
NEXT J
NEXT 1
PRINT .
PRINT "Name of the data files on the default disk : * t PRINT
FILES "#.DAT"
PRINT : INPUT "Name of your data file : “,FILNAMES



540
570
580
570
400
410
820
630
440
450
540
470
480

840
€50
840
870
889
890
00
910
920
930
%40
950
&0
970
280
#90
1000
1010
1020
1030
1040
1050
1040
1070
1080
1090
1100
1110
1120

OPEN "0°,£1,FILNAMES
PRINT £1,LN,CN
FOR I=1 TO LN
Ap=t
FOR J=1 TO CN
LEMNA=LEN(AS)
PLUS=STR${DATASET(1,J)
LENP=LEN{PLU$)
IF LENA+LENP<125 THEN AS=AS+PLUS$ : GOTO 470
PRINT £1,A%
AS=PLUS
NEXT
- IF LEN(A$)<>0 THEN PRINT £1,As
NEXT 1
CLOSE
60TO 920

’

‘ Data input from a file

s

.

PRINT

PRINT “Name of the data files on the default disk : “ : PRINT

FILES "#.DAT"
PRINT : INPUT "Name of your data file : ",FILNAMES
OPEN *I*,£1,F1LNAMES :
INPUT £1,LN,CN
DIM DATASETC(LN,CN) ‘data table
FOR I=1 TO LN

FOR J=1 TO CN

INPUT £1,DATASETC1,J)

NEXT J
NEXT 1
CLOSE

ADDITIONAL QUESTIONS

[N

.

PRINT

INPUT *Title of the plet : ",TIT$

INPUT “Subtitle : *,SUBTITS

PRINT

PRINT "This table has ";LN;" lines and “;CN;" columns.®
PRINT

INPUT "Mumber of X-Y data sets to plot : *,NSET

PRINT : PRINT

PRINT "You will need 3 pens on the plotter, all black or in color :*
PRINT * Pen 1 is for the axes and the comments”

PRINT * Pen 2 is for the title”

PRINT * Pen 3 is for the subtitle"

‘ Quecstions about the columns and the 1ines to plot,

‘ which Kind of line to use and which color

DIM LINPAR(NSET,10) ‘parameter table

1130 FOR 1=1 TO NSET

1140
1150
1140
1170
1180
1190
NE

1200
1210
1220
S0

1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440

1440
1470
1480
1490
1500

1450 NEXT 1

PRINT : PRINT “DATA SET *;I

INPUT * Column number for latitude : ",LINPAR(I,!)

INPUT * Column number for longitude : *,LINPARCI,2)

INPUT * Column number for vector length : *,LINPAR(],3)

INPUT * Column number for vector direction : ",LINPAR(],4)

INPUT * Do you want tc use all the lines of the table (Y/N) : *,A

AN$=LEFT$(AN%, 1)
IF ANSCOY® AND ANS("y" AND ANS{(>"N* AND AN$(>"n" THEN 1190
IF AN$="Y" DR ANS$="y" THEN LINPAR(I,5)=1 : LINPAR(I,é)=LN : GOTO 12

INPUT Number of the first line to plet : ",LINPAR(I,3)

INPUT * Number of lines to be used : *,LINPAR(I,é8)

PRINT *“Choose among these types of dots for the points leocation :"
PRINT *1 : ¢+ 2 % 3 £ 41 % 3 5 ."

PRINT "6 : o 7183 8 :x 3 9 3 2"

PRINT *10 : no sign”

INPUT  LINPAR(I,?)

IF LINPAR(],72<{>10 THEN 1320
LINPARCT ,9)=0 : GOTO 1340
INPUT In which color {1 to &) : °,LINPARC],®)

IF LINPAR(1,9)¢1 OR LINPAR(I,9)>6 THEN BEEP : 60TO 1320
PRINT * Choose among these & types of line drawing : °
PRINT * 1 3 full line"

PRINT " : very short dashes (0.8 mm)>*
PRINT * 3. : short dashes (1.2 mm)"
PRINT * 4 : medium dashes (1.6 mm)"
PRINT * 5 t long dashes (2.1 mm)*

PRINT * 4 : very long dashes (2.8 mm)"

INPUT LINPAR{I,8)

IF LINPAR(1,8)¢0 OR LINPARC],::*é THEN BEEP : GOTO 1340
INPUT In which color (1 t_ - 3 °,LINPARC(I, 10}

IF LINPARCI,10)0<] DR LINPAR¢1,10)>4 THEN BEEP : GOTO 1430

Search for the S & N Lat and W & E tong limits and
the min and max vector length in the data table

1510 LAMIN=DATASET{LINPAR(1,5) ,LINPAR(1 1)) : LAMAX=LAMIN
1520 LOMIN=DATASET(LINPAR(1,5) ,LINPARC] ,2)) : LOMAX=LOMIN
1530 UMIN=DATASET(LINPAR(1,5) ,LINPARL1,3)) : UMAX=UMIN
1540 FOR 1=1 TO NSET

1550 FOR J=LINPAR(I,5) TO LINPARCI,S5)+LINPARCI,4)-1

1540 IF DATASET(J,LINPARCI,1))<LAMIN THEN LAMIN=DATASET(J,LINPAR(I  13)
+ GOTO 1580 . ‘

1570 IF DATASET(J,LINPARCI, 1)) 2LAMAX THEN LAMAX=DATASET(J,LINPAR(],1))

1580 IF DATASET(J,LINPAR(!,2))<LOMIN THEN LOMIN=DATASET(J,LINPAR(I,2))

1 GOTO 1400

1590 IF DATASET(J,LINPARCI,2))>LOMAX THEN LOMAX=DATASET(J,LINPAR(I,2))

1600 IF DATASET(J,LINPAR(I,3)) (UMIN THEN VMIN=DATASET(J,LINPAR(],3)) :
GOTO 1620

1410 IF DATASET(J,LINPARCI,3)))UMAX THEN UMAX=DATASET(J,LINPAR(I,3))

1620 NEXT J - ‘

1420 NEXT 1

1640

IF LOMAX-LOMINCG=180 THEN 14860

1450 SWAP YMIN,YMAX

1660 ¢



1670

1480 7

1490 7

1700
1710
1720
1730
1740
1750
1760
1770
1730
1790
1800
1810
1820
1830
1840
1850
1840
1870
1880
1890
1900
1910
ANS

1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2040
2070
2080
2090
2100
2110
2120
2130
2149
2150
2160

2170
2180
2190
2200
2210
2220

’ Questions for the graph
! maximum and minimum values
PRINT
PRINT “Lat & = “;LAMIN;" Lat N = *;LAMAX
PRINT "Long W = *;LOMIN;"® ‘Long E = *j;LOMAX
PRINT -
INPUT * For the graph Lat S : *,LAMIN
INPUT * Lat N : *,LAMAX
INPUT * Long W : *,LOMIN
INPUT * Long £ : “,LOMAX
PRINT

IF LAMAX{LAMIN THEN SWAP LAMIN,LAMAX
’ vector length
PRINT "Min vector length @ *;VMIN;* Max vector length : ";'Max

INPUT *tdhat length in cm for a vector one unit long : " ,VLEN

s

lines of comments
PRINT : PRINT
INPUT "Do vou want to print some lines of comments {up to 10 > (Y/N) : ",

ANS=LEFTS(ANE , (.
IF ANB(OAY® =nil ANS(O"y" AND ANS{2>"N" AND AN${>“n" THEN 1710
IF ANE="N® OR ANS$="n" THEN NCOM=0 : GOTO 2050
PRINT * 1st tine : " 1 INPUT COMM®(1) : NCOM=1
PRINT * 2nd line ¢{if no more }ine press only RETURN)"
INPUT COMMS$(2) : IF COMM®(2)="" THEN 2050 ELSE NCCM=2
PRINT * 3rd line (if no more line press only RETURN)"
INPUT COMM$(3) : IF COMMS(2)="" THEN 2050 ELSE NCOM=3
FOR 1=4 TO 10
PRINT * "3sI3"th line C(if no more line press only RETURM)"
INPUT COMMS(I> : IF COMMS$(I)="" THEN 2050 ELSE NCOM=I
NEXT 1
4
’ scale
PRINT : PRINT
INPUT ®"What scale (in inches per degree) for the map : " ,SCALE

4 WG572 excentricity and definition of function to determine
’ Y position of latitudes
FEXCENH=SQR( .006649431784)

FPI#=3,1413924535898874/180
DEF FNB(X)=FEXCEN#*SIN(X*FPI#)
DEF FNAGO=LOG(TAN(4S£FPI#+X%FPI#/2) ) -FEXCENH/2#L0GC (1+FNB{X) )/ {1 -FNB(X))

.

’ frame limits in cm for the plot
DELTLONG=LOMAX-LOMIN

IF DELTLONG¢0 THEN DELTLONG=DELTLONG+240
X0¢1,1)=CFNACLAMAX) ~FNACLAMIN) ) /FP1#%SCALE*2.54

2230
2240
2250
2240
2270

Py
2280

22%0
T;*
r on
2300

ingtead of 4C cm ;* 3 PRINT *

2310

instead of 27 cm ; * i PRINT *

X04(2,2)=DELTLONG*SCALE*2,54
LHEIGHT=x01, 1245, S+NCOM
LWIDTH=X0(2,21+2
LOUOT=LHEIGHT/LWIDTH

IF LHEIGHT=<27 AND LWIDTH={40 THEN 2350

IF LGUOT>27-40 THEN SWAP LHEIGHT ,LWIDTH 3 ROT=1

IF LHEIGHT>27 THEN PRINT "The height of the map ic too large : "jLHEIGH
you will have to save on the scaie and‘o
the comment lines"

IF LWIDTH>40 THEN PRINT “The width of the map is too large : ";LWIDTH;*
you will have to save on the scale"
ROT=0 : INPUT "Do you want to save only on the scale ¢1) or also on the c

omments (2) : “,ANS

2320 IF ANS{>1 AND ANS<{>2 THEN BEEP : GOTO 2310

2330 IF ANS=1 THEN 2050 ELSE GOTO 1880

2340 ¢

2350 grid lines

2340 iidatdiniieiated

2370 PRINT : PRINT

2380 INPUT 9Do you want grid lines (Y/N) : ",GRID%

2390 GRIDS=LEFT$(GRIDS,1) .
2400  IF GRIDS(>*Y" AND GRIDS<>"y" aND GRIDS<>“N“ AND GRIDZ<{>"n® THEN BEEP :
G0TO 2380

2410  IF GRID$(>"Y" AND GRID$<{>“w¥" THEN 2450

2420 INPUT " Interval in decimal degrees along the latitudes : ",GINLAT
2420 INPUT * Interval in decimal degrees along the longitudes : “,GINLONG
2440

2430 ¢ tick marks

2440 ¢ ittt

2470 PRINT

2480 INPUT “Do vou want tick marks (Y/N) : ", TICKS

2490 TICKE=LEFT$(TICKS$,1)

2500  IF TICKSC>"Y" AND TICK3<>"y" AND TICK$<{>"N* AND TICK3>*n" THEN BEEP :
GOTO 24380

2510 IF TICK$<O*Y* AND TICK3(>"y* THEMN 2550

2520 INPUT * Interval in decimal degrees along the latitudes : *,TINLAT
2530 INPUT * Interval in decimal degrees along the lengitudes : *,TINLONG
2540

2550 ¢ + labels

2560 it

2370 PRINT :

2580 INPUT *Do you want labels (Y/N) : " LABEL®

2590 LABELS=LEFT$(LABEL%,1)

2600 IF LABELB)"Y" AND LABEL$<>*y" AND LABEL$¢>*N" AND LABEL${>"n" THEN BEE
P : GOTO 2580

2610 IF LABELS(>"Y" AND LABEL3(>"¥" THEN 2470

2620 INPUT * 1nterval in decimal degrees along the latitudes : ",LINLAT
2630 INPUT * number of decimal characters : ",LINLATDEC

2440 INPUT °  Interval in decimal degrees along the longitudes : *,LINLONG
2430 INPUT " number of decimal characters : “,LINLONGDEC

2860 ¢

2870

2580

2690 COMPUTATION PART

2700 ¢ s==c==s=========

2710 ¢

2720 ¢ Tables of the X & Y positions on the map for the grid lines
2730 ¢



2740
2750
2740
2770
2780
2790
2800
2810
2820
2830
2840
2850
2840
2870
2880
2890
2900
2910
2920
2930
2940
29350
2940
2970
2980
2990
3000
3010
3020
3030
3040
3050
3040
3070
3080
3090
3100
31190
3120
3130
3140
3150
3146
3170
3180
3190
3200
3210
3220
3230
3240
3230
32460
3270
3280
3290
3200
3310

IF GRID$<>*Y" AND GRID$<>"y" THEN 2890

GLAN=INT ¢ ( LAMAX-LAMIN) /GINLAT+.0001 14}
GLAFST=LAMIN+ (LAMIN/GINLAT-INT(LAMIN/GINLAT+.0001) ) #GINLAT
DIM GLAT{GLAN)
FOR I=1 TO GLAN

GLATC1)={ -FNACLAMIN) +FNALGLEn- 3T+ (1-1) *GINLAT) ) /FP1 £ %SCALE*2.,54
NEXT 1
GLOM=INT ( CLOMAX-LOMIN) /GINLONG+ .13 1)+
GLOFST=LOMIN+ CLOMIN/GINLONG-INT(LOMIN/GINLONG+.0001) ) *GINLONG
DIM GLONG(GLON)
FOR I=1 TO GLON

GLONG¢ 1)=(BLOFST+<1-1)*GINLONG-LOMIN) *SCALE*2.54
NEXT 1

Tables of the X'& Y positions on the map for the tick marks

IF TICK$<>"Y" AND TICK$(}"y" THEN 3040

TLAN=INT ¢ (LAMAX-LAMIN) /TINLAT+.0001)+}
TLAFST=LAMIN+ (LAMIN/TINLAT-INT{LAMIN/TINLAT+.0001) ) *TINLAT
DIM TLAT(TLANY
FOR I=1 TO TLAN

TLATC )= -FNACLAMIND +FNACTLAFST+<1-1) *TINLAT) ) /FPI £*SCALE*2.54
NEXT 1 .
TLON=INT( {LOMAX-LOMIN) /TINLONG+.0001)+1
TLOFST=LOMIN+ CLOMIN/TINLONG~INT (LOMIN/TINLONG#+ .0001 ) ) *TINLONG
DIM TLONG(TLON)
FOR 1=t TO TLON

TLONGCI)=(TLOFST+{1-1)*TINLONG-LOMIN) *SCALE*2,34
NEXT 1

Tables of the X & Y positions and values on the map for the labels

’
’
7

IF LABEL$(>"Y" AND LABEL${)>"y" THEN 3240
LLAN=INTCCLAMAX-LAMIN) /LINLAT+.0001 ) +}
LLAFST=LAMIN+ (LAMIN/L INLAT-INT (LAMIN/LINLAT+.0001) ) L INLAT
DIM LLATC(LLAN,2)
FOR I=1 TO LLAN
LLATCI, 12=(-FNACLAMIN) +FNACLLAFST+(1-1) *LINLAT) ) /FPI1£#5CALE*2.54
LLAT(I,2)=LLAFST+(1-1)*LINLAT
NEXT I
LLON=INT ( (LOMAX-LOMIN) /L INLONG+.0001)+1
LLOFST=LOMIN (LOMIN/LINLONG-INT{LOMIN/LINLONG+ .0001) ) #L INLONG
DIt LLONGCLLON,2)
FOR 1=1 70 LLON
LLONG¢1,1)=(LLOFST+{I-1)*L INLONG-LOMIN) *SCALE%2.54
LLONGC],2)=LLOFST+(1-1)%LINLONG

DRAWING PART

==—mxsemsros

NEXT 1

’

PRINT : PRINT :
INPUT *PLOTTER READY (Y/N) : ",AN$

3320
333¢
33490

335¢

380 ¢

3370

ANS=LEFT$(ANS , 1)
IF ANECO"Y® AND ANS(I"y" AND ANZ{M"N® AND AN${3"n® THEN 3216
IF ANE=*N" OR AN3="n® THEN 3310

.

Initialization of the plotter

.

3380

3390

3400
3410
3420
3430
3440
3450
3440
3470
3480
3490
3500
3510
3520

3530

3540
3550
3540
3570
3580
3590
3400
3410
3520
3830
3440
3450
3660
3670

. 3480

3490
3700
3710
3720
3730
3740
3750
3740
3770
3780
3790
3800
3810
3820
3830
3840
3850
3840
3870
3880

OPEN °COM1:9400,5,7,1,RS5,C565535,05,CD0° AS 2
‘opening commucation line for the plotter (serial interface)
PRINT #2,"PS0"; ‘A3 paper
IF ROT=0 THEN PRINT #2,"IN"; : GOTO 3430 ‘initialication
PRINT #2,°IN RO%0 IP IW®°; ‘4 rotation

CEND3=CHR3${2) ‘character marking end of label

PRINT #2,“DT" CEND3%;

‘ Title

‘ setting character type and orientation, and color

SIZEH=.25 : SIZEV=.3 : GOSUB 6440 ‘character width and height
PENNS="2" : GOSUB 4510 ‘choosing the pen

’ printing the title twice

CHAINNS=TITS : LTIT=LEN(TITS)

PENM=0
IF ROT=0 THEN. Y=27 ELSE Y=3%
X=2.5 & GOSUBR 4320
GosuB 4390
X=X+.02 : GOSUB 4320
GOSUB 4370

“moving pen in X,Y
‘printing the title
‘moving pen in X,Y
‘printing the title

.

printing the subtitle

.

SIZEH=.25 : SIZEV=.2 : GOSUB &440
X=2.5 : Y=Y-1.5 : GOSUB 4320

‘character width and height
‘moving pen in X,Y

PENNS="3" : GOSUBR 4310 ‘choosing the pen
CHAINN$=5SUBTITS : :

GOSUB 6390 ‘printing the subtitte
’ changing the color

.

PENNS="1" : GOSUB 4510 ‘choosing the pen

Changing the origin

[N

’

¥X0R=2.5 : YDR=27-1.5-1.5-X0¢1,1)

X=XX0R : Y=YOR : GOSUE 4320 ‘moving pen to X,¥

s

Drawing the frame

.

’

‘1st side

Y=YOR+X0¢1,1). : PENM=1 : GOSUB 4320
X=3XOR+X0(2,2) : GOSUB 4320 © *2nd side
Y=YQOR : GOSUB 4320 ‘3rd side



. 38%0
3900
3910
3920
3930
3740
2959
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4179
4180
4190
4200
4210
4220
4230
4249
4250
4240
4270
4280
4290
4300
4310
4320
4330
4340
4350
4340
4370
4380
43%0
4400
4410
4420
4430
4440
4450
4460

X=XXOR : GOSUB 4310 ‘4th side
PENM=0
‘ Drawing the grid lines
IF GRID$(>"¥" AND GRID$<>"y" THEN 4100
X=XXOR : Y=YOR : GOSUB 4310 ‘moving pen to X,Y
FOR I=1 TO GLAN
IF GLAT(I3<=.00001 OR GLAT{1)»=X0¢1,1)-.00001 THEN 4020
X=XXOR : Y=YOR+GLAT(1) : GOSUB 4310 ‘drawing grid lines
X=XXOR+X0¢2,2) : PENM=1 : GOSUB 4310 ‘along parallels
PENM=0
NEXT 1
FOR 1=1 TO GLON

IF GLONG(I)<{=.,00001 OR GLONG(I)>=X0(2,2)-.00001 THEN 4080

Y=YOR : X=XXOR+GLONG(I) : GOSUB 4310 ‘drawing grid lines
Y=YOR+X0(1,1) : PENM=1 : GOSUB 4310 ‘along meridians
PENM=0

NEXT 1

END

‘ Drawing the tick marks

IF TICK${>"Y" AND TICK${(>"y" THEN 4400
X=XXOR : Y=YOR : GOSUB &310 ‘moving pen to X,Y

FOR I=1 TO TLaN

IF TLAT¢I)<0 OR TLAT(I)>X0(1,1) THEN 4200
Y=YOR+TLAT(I) : X=XXOR : BOSUB 4310 ‘drawing tick marks
X=X-.2 : PENM=1 : GOSUB 4310 ‘along teft side
PENM=0
NEXT 1
FOR I=1 TO TLON
IF TLONG(I)><0 OR TLONG(I) .7 2,2) THEN 4240
Y=YOR#X0¢1,1) : X=XXOR+TLONG(1) : GOSUB 4310 ‘drawing tick marks
Y=Y+.2 : PENM=1 : GOSUB 4310 ‘along top side
PENM=0
NEXT 1
FOR I=1 TO TLON
IF TLONG(I)<0 OR TLONGYI)>X0(2,2) THEN 4320
Y=YOR : X=XXOR+TLONG(I) : GOSUB 6310 ‘drawing tick marks
Y=Y-,2 : PENM=1 : GOSUB 4310 ‘along bottom side
PENM=0
NEXT 1
FOR 1=1 TO TLAN

IF TLAT(1><0 OR TLAT(I)>X0(1,1) THEN 4380

=YOR+TLAT(I) : X=XXDR+X0(2,2) : GOSUB 6310 ‘drawing tick marks
¥=X+,2 : PENM=1 : GOSUB 6310 ‘along right side
PENM=0

NEXT 1

’ Printing the labels

IF LABEL$(>"Y" AND LABEL$(>"vy" THEN 4720
FOR I=1 70 LLAN

IF LLAT(I,1)¢0 OR LLATC(I,1)3X0¢1,1) THEN 4500
NUMB=LLAT(1,2? : NPUIS=LINLATOEC : GOSUB 4740 ‘preparing label

4470
4480
4490
4500
4510
4520
4530
4540
4550
4540
4570
4580
4590
4400
4610
4620

44620

44490
44650
4640
4670
4480
4490
4700
4710
4720
4730
4740
4750
4740
47790
4780
4790

LENCH=LENCCHATNNS)
Y=YOR+LLAT(1,1) : X=XXOR-~.3-LENCH*SIZEH
GOSUB 4310 : GOSUB 4380 )
NEXT 1
FOR I=1 TO LLON
IF LLONG(I,1)<0 OR LLONG(I,1)2>X0¢(2,2) THEN 4570
NUMB=LLONG?1,2> : NPUIS=LINLONGDEC : GOSUB 4740
LENCH=LEN{CHAINNS)
Y=YOR+X0(1,1)+.7 : X=XXOR+LLONG¢I,1)-LENCH%SIZEH/2 ‘printing label
GOSUB 4310 : GOSUB 4380 ‘on top side
MEXT 1
FOR 1=] TO LLON
IF LLONGCI,12<0 OR LLONG(IT,12>X0(2,2) THEN 4440
NUMB=LLONG(1,2) : NPUIS=LINLONGDEC : GOSUB 4740
LENCH=LEN{CHATNN%)
Y=YOR-.7 t X=XXOR+LLONG(I,1)-LENCH*SIZEH/2
60SUB 6310 : GOSUB 4380
NEXT 1
FOR 1=1 TO LLAN :
IF LLAT(I,140 OR LLATCI,1)2X0¢1,1) THEN 4710

‘printing label
‘on left side

‘preparing label

“preparing label

“printing label
‘on bottom side

NUMB=LLAT{1,2) : NPUIS=LINLATDEC : GOSUB 4740 ‘preparing label
LENCH=LENY CHAINNS)
Y=YOR+LLAT(I 1) ¢ X=XXOR+.5+X0(2,2) ‘printing labe)
GOSUB 6310 : GOSUB 6380 ‘on right side
NEXT I
B6OTD 3930
’ Subroutine to prepare labels for latitudes and longitudes
NPUI=-NPUIS-3

NUMB=NUMB+10 "NPUI
IF NPUIS=<0 THEN CHAINN$=STR$CINT(NUMB)) : IF NUMB)=0 THEN CHAINN$=RIGH

TSCCHAINNG LEN{CHaINNS)-1) : GOTO 4910 ELSE GOTO 4910

4800
4810
4820
4830
4840
4850
4840
4870
4880
48%0
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5600
S010
5020
030

CHN$=STR$(NUMB) : IF NUMB>=0 THEN CHN%$=RIGHT$(CHN3$ ,LEN(CHNS)~1)
POINTPOS=INSTR{CHNS ,*.")
CHAININS=STR$ CINTCNUMB) Y +" . " ‘integer part

IF POINTPOS=0 THEN CHAININ$=CHN$+"." : CHAINDEC3="" : GOTO 4870
CHAINDEC3=MID${CHNS ,POINTPOS+1) ‘decimal part

IF LEN(CHAINDECS) (NPUIS THEN 4870
CHAINDEC$=LEFT$(CHAINDEC$ ,NPUIS) : GOTO 4900
FOR J2=1 TO NPUIS-LEN(CHAINDECS)

CHAINDEC$=CHAINDEC$+"0"

NEXT 42 .
CHATNN3=CHAININ$+CHAINDEC% “label to be printed
RETURN

Computing the X & Y positions of each data point

before plotting it

SIZEH=.2 : SIZEV=.24 : GOSUB 6430 ‘choosing size of symbols

’ preparing the parameters for each symboﬁ and vector
’ and then printing the svmbol and drawing the vector
DIM CHAR(10D

FOR I=1 TO NSET



5040
5050
5040
5070
5080
5090
5100
5110
5120
5130
1,3
5140
1,3
5150
5140
5170
5180
5190
5200
5210
5220
5230
5240
5250
5240
5270
5280
5290
5300
5310
5320
5330
5340
5350
5340
5270
5380
5390
5400
5410
5420
5430
5440
5450
5440
5470
5480
5490
5500
5510
5520
5530
5540
550
5540
5570
5580

CHAR{3)=LINPAR(1,7)
CHAR(A)=LINPAR(],8)
CHAR(SI=SLINPARCT,?)
CHAR(8)=LINPAR(I,10)
FOR J=LINPAR(I,5) TO LINPARCI,S)+LINPAR(I, &)1

CHARC1I=(FNACDATASET(J ,LINPARIT 1)) 1 ~FNALAMING ) /FPI 4%#STALEX2, 54

IF TYP=0 OR DATASET(J,LINPAR{I,2))3»=0 THEN 5120
DATASET(J,LINPAR(I ,2))=DATASET(J,LINPAR(I ,2))+340
CHAR{2)=(DATASET{(J ,LINPARCI ,2) ) -LOMIN) #SCALE»2,54

CHAR(8)=CHAR(1)+COS(DATASET(J,LINPAR(I ,4)) *FPI#) *DATASET(J, LINPAR

) #JLEN

CHAR(7)=CHAR(2) +SINCDATASET(J ,LINPAR(I ,4)) #FP1#) *DATASET(J ,LINPAR

JEVLEN
CHAR(?)=DATASET(J,LINPAR(1,3))
CHAR(10)=DATASET(J,LINPAR(I,4))
IF CHAR(1)<0 OR CHAR(1XXXC{1,1> THEN 5280
IF CHAR(2)<0 OR CHAR(2)>X0(2,2> THEN 5280
X=XXOR+CHAR(2) : Y=YOR+CHAR(1) : GOSUB 6320
IF CHAR(S)=0 THEN 5210
PENNS=RIGHT$(STR$(CHAR(5))>,1) : GOSUB 4510
IF CHAR(3)><>10 THEN S240
IF J=LINPAR(C1,S) THEN 5240 ELSE G6OTO 5270

ON CHAR(3) GOSUB 5350,5370,5390,5410,5430,5450,5470,54%90,5510

X=X-.,1 1 GOSUB 4320 : GOSUB 4390
PENNS=RIGHT3(STR$(CHAR(®>),1) : GOSUB 4510
ON CHAR(4) GOSUB 5570,5640,5640.5850,5440,5640,5660,54840
NEXT J
NEXT 1
GOTO 4090

‘ Point symbols

CHAINNS="+" : Y=Y-,12

RETURN

CHATNNg="%" : Y=Y-,12
RETURN

CHAINNS="8" : Y=Y-,144
RETURN

CHAINNE="%" : Y=Y-,144
RETURN

CHATNNS="." : Y=Y-,014
RETURN

CHAINNS="0" : Y=Y-,12
RETURN

CHAINNS="s" : ¥=Y-,12
RETURN

CHAINN$="x" : Y=Y-,12
RETURN

CHAINMNS="2" : Y=Y-,12
RETURN

Vector drawing subroutine

full line

2o 1t e s s 0 o e

Y=VOR+CHAR( ) 1 X=HMOR+CHAR(TY @ GBOSUB 8320
OR+CHAR 1 3= CHARY 1 ~CHAR 1 )
WEMKOR+CHART 2) - {CHARL 7)Y ~CHARS 27+
PEMM=1 : GOSUB 4320

PENM={

RETURN

.

broken lines
ON CHAR(4) GOSUB 5980,4000,4020,4040,4060
Y=YOR+CHAR({S) : X=XXOR+CHAR(?) : GD3UB 4320
NNDASH=CHARY 9) WLEN/DASHLEN
PENM=1
MDASH=TNT(NNDASH+.00001)
FOR J2=1 TO NDASH
X=X+ (CHAR(2) -CHAR( 7)) /NNDASH
Y=Y+ {CHAR{1)-CHARY &) ) /NMNDASH
GOSUB 4320
1F PENM=0 THEN FENM=1 ELSE PENM=0
NEXT J2 ’
Y=YOR4CHAR(1) : X=XXOR+CHAR{2) : GOSUB 4320
PENM=0
X=XX0R+CHAR(2) -(CHAR(7) -CHAR 2))
Y=YOR+CHARY 1) -{CHAR{ &) -CHARC 1))
GOSUB 4320
PENM=1
FOR J2=1 TO NDASH
Y¥=Y-C(CHAR{ 12 -CHAR{ &) )./ NNDASH
H=X-C(CHARC2) -CHARC 7) ) /NNDASH
GOSUB s320
IF PENM=0 THEN PENM=1 ELSE PENM=0
NEXT J2
Y=YOR+CHAR( L)
PENM=0
RETURN °

1 X=XXOR+CHAR{2) : GOSUB 4320

’ Length of the dashes in cm

.

.

DASHLEN=.0S
RETURN
DASHLEN=.08
RETURN
DASHLEN=.1Z
RETURN
ODASHLEN=,17
RETURN
DASHLEN=,23
RETURN

Printing the comments

I
.
’

IF NCOM=0 THEN &£220
*=XXOR
PENN$="1" : GOSUB 4510
SIZEH=.3 : SIZEV=.3 :

GOSUB 64490
FOR I=1 TO NCOM .

‘drawing $irst nal

2
iy

CErawir

+ wvector

: secznd hald vectgr

fchoosing the dash length
‘going to end of vector

‘drawing one dash or moving to

‘going to middle

‘going to second end

‘drawing one dash or moving to

‘going to middle

‘choosing pen

‘number of dashes by 1/2 vector

next dash

point

of vecter

next dash

point

‘character size and height



46170 Y=YOR-1.,5-1%.5 ) C

8180 CHATNNS=COMM$ (1) R
8150 G0SUB 4320 : GOSUEB 4399 “printing the comment l-inee ’ if MERCATOR PROJECTION MAF FOR VECTOR DRAWING
4200 NEXT 1
4210 )
6220 : End Program to agraw vectors on a Mercator projection map (WGS?2
6230 " ellipsoid).
4240
6250 END The data file can be created and must be corrected using a
6260 , text editor. The first line has the number of lines, followed by
6270 , the number of columns. The subsequent lines have the LAT and LONG
6280 of the data point followed by the directicn of the vector and its
4290 - PLOTTER SUBROUTINES magni tude .
6300
310 : . The plot will be drawn on a HP 74735A compatible plotter in the
6320 Moving the pen 21529.7 cm format.
6330 Y memree—me—mee-
4340 -
4350 XX=(X-1)%1014/2.54 : YY=(Y-1)%1016/2.54 Do . i y o
you want to create a new data set ¢1) or to use an old data file 2> : 2

4340 IF RENM=0 THEN PRINT #2,"PU";XX;YY; ELSE PRINT #2,"PD*;XX;YY; -
4370 RETURN
4380 ) .

N f the d fil he default K ¢
4390 7 Writing 2 string of characters éme of the data files on the defau dis
4400 ¢
4410
6420 PRINT 2,°LB" ;CHAINNS ; CENDS MIDAMEPL . DAT MATPLATE . DAT
6430
6440 ¢ Initialization of character type and orientation Name of your data file : MIDAMEPL.DAT
6450 - | c————
6440 ¢ . , :

Title of the plot : MIDDLE AMERICA REGION
6470 SIZEHH=S1ZEH%2/3 i .. - = "
6480 PRINT #2,°S1®;SIZEHH;SIZEV; Subtitie : 1COCOS-NORTH AMERICA, COCOS-CARIBBEAN & CAR]BBEAN-NORTH AMERICA
:ggg 8ETURN This table has 47 1lines and 4 columns.
::;g . SE?QE:?E_EEi_Ei? Number of X-Y data sets to plot : 3
4530
4540 PRINT #2,°SP" ;PENN%;
4550 RETURN 2,"SP™5P ! You will-need 3 pens on the plotter, 211 black or in color :

Pen 1 is for the axes and the comments
Pen 2 is for the title
Pen 3 is for the subtitle

DATA SET 1
Column number for latitude : |
Column number for longitude : 2
Column number for vector length : 3
Column number for vector direction : & .
Do you want to use all the lines of the table (Y/N) : N
Number of the first line to plot L |
Number of tines to be used : 13

Choose among these types of dots for the points location :
11 ¢ 2 %, 3 : ¥ 4 : % 9.

é6 0} 7t 83 8 : x 92z

10 : no sign

?1

In which color (1 to &) 1 1



Choose among these é types of line drawing @ In which color (1 to 6 & L

1 : full line

2 : very short dashes (0.8 mm) Lat § = 7.32 Lat N= 19.7

3 : short dashes (1.2 mm) Long W = -104.96 Long E = -77
4 ; medium dashes (1.4 mm)

5 : long dashes (2.1 mm} For the graph Lat § : 5
6 1 very long dashes (2.8 mm) Lat N : 20

23 tong W : =110
In which color 1 to &) 3 1 Long E : -25,

DATA SET 2 Min vector length : 1.92 Max vector length : 9.917
Column number for latitude : j What length in cm for a vector one unit long : .
Column number for longitude : - -
Column number for vector length : 3
Column number for vector direction : 4 Do vou want to print some lines of comments (up to 10 ) (Y/N) : X
Do you want to use all the tines of the table (Y/N) :_N_ 1st lipe :

Number of the first line to plot : 31 ? FULL LINE : COCOS-NORTH AMERICA MEAN VALUES
Number of lines to be used : 18 2nd line (if no more line press only RN

Choose among these types of dots for the points location : ? LONG DASHES : COCOS-CARIBBEAN MEAN VALUES

1+ 2%y 3: 8 5 413 5: . 3rd line (it no more line press only RETURND

é 1o} 718 8:rx ;3 911z ? SHORT DAHES : CARIBBEAN-NORTH AMERICA MESN VALUES

10 : no sign 4 th line <{if no more line press only

74 ' ? SCALE : 0.4 IN/DEG -

In which color (1 to &) 3 1 S th Tine (if no more line press only RETURN)

Choose among these 6 tvpes of line drawing @ ? SPEED : 2 MM = 1CM/YR

1 : full tine ihe (if no more line press only RETURN)
2 1 very short dashes (0.8 mm) ?
3 : short dashes (1.2 mm)
4 : medium dashes 1.6 mm)
S : long dashes (2.1 mm) What scale ¢in inches per degree) for the map : .4
é : very long dashes (2.B mm) -

’a
In which color €1 to &) : L Do you want grid lines (Y/N) : R

DATA SET 3 Do rou want tick marks (Y/N) : :

Column number for Jatitude : } Interval in decimal degrees along the latitudes : 1

Column number for longitude : 2 Interval in decimal degrees along the Jongitudes : 1
Column number for vector length : 3 ’ . ’
Column number for vector direction : 4 Do you want labels (YA & Y

Do you want to use all the lines of the table (Y/MN) : N Interval in decimal degrees along the latitudes : 5

Number of the first line to plot : 49 number of decimal characters : 0

Number of lines to be used : 16 Interval in decimal degrees along the longitudes : 5

Choose among these types of dot: for the points location : number of decimal characters : 0

13+ 23 %3 3+ 4 3 43 S .

6103 7183 B :x 9z

10 : no sign R PLOTTER READY <Y/M) : ¥

4’ —

In which color (1 to &) : 1

Choose among these & types of line drawing :
1 : full line
2 3 very short dashes (0.8 mm)
3 : short dashes (1.2 mm)
4 : medium dashes (1.5 mm)
S :+ long dashes (2.1 mm)
é : very long dashes (2.8 mm)
?3



D

20

15

10

'MIDDLE AMERICA REGION

COCOS—-NORTH AMERICA, COCOS—-CARIBBEAN & CARIBBEAN-NORTH AMERICA

-110 =105 =100
L i L L 1 1 1 ! ! H bl i
-1 ////
-
=
T T T T T 1 T T T T T T T
-110 ~105 -4100

FULL LINE : COCOS-NOATH AMERICA MEAN VALUES

LONG DASHES : COCUS-CARIBBEAN MEAN VALUES

SHORT DASHES : CARIBBEAN-NORTH AMERICA MEAN VALUES
SCALE : 0.4 IN/DEG

SPEED : 2 MM = 4 CM/YR

20

18

10



SEISMES :

]

CARTE DES MAGNITUDES ET COUPES

10.1 -~ ENTREE DES DONNEES DE SEISMICITE

& - Listing du programme “SEISEDIT”

B - Copie d'écran d'exemples d'exécution du programme “SEISEDIT 1
Bl - création du fichier de données
B2 - correction du fichier de données

10.2 - TRANSFORMATION DU FICHIER DE DONMEES A ACCES SEQUENTIEL EN UN
FICHIER DE DONNEES & ACCES ALEATOIRE

A& - Listing du programme “ERSGEDIT~

B - 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 ‘SEISMES”
B - Copie d“écran 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-
B - Copie d“écran d“un exemple d'exécution du proaramme “SEISSORT #*

£ - Exemple de sortie sur imprimante#*

10.5 - DESSIN DES COUPES DE SEISMES

A - Exemple de fichier de données



B - Listing du programme “CROSSECTION

C - Copie d’'écran d’un exemple dexécution du programme
*CROSSECTION-

D - Exemple de =ortie sur traceur réduite de 43 %

*# les lettres a et b de 1a partie B correspondent & des sorties sur
imprimante {partie C) portant le méme nom.



10.

A

1

10

20

30

40

S0

60

70

80

90

100
110
120
130
140
150
140
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
440
479
480
490
S00
510
520
530
540
550
560

PROGRAM “SEISEDIT”

Jacqueline ROUMP, Sept, 1984

Y

ON ERR
CLs

’

OR GOTQ 1720

PRESENTATION

4 e

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

INP

PRINT
FILES
INP
PRINT
N=1

*"PROGRAM TO CREATE A SEQUENTIAL DATA FILE FOR EARTHQUAKE DATA AND*®
"TO MODIFY IT*"

*The program ERSQEDIT will translate the sequential data file in a"
*random access data file that can be used by the programs SEISSORT"
"and SEISMES"

"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 criteria of sort.”

*The program SEISMES is used to compute the mean magnitude in an"
"area on a geographical-like grid."

"PART 1 : to create the earthquake data file and to modify the file"

“{to add data at the end of the old file see Part 2)"
t PRINT
"Press : J to jump*
" N to continue toc next line"
. 1 to insert a line before the last line on the screen®
. S to suppress the whole line"
" W to change the whole tine"
. 1,2,3 or 4 to change the Ist, 2nd, 3rd or 4th number®
UT *Disk ready (Y/N) ";R$ : R$=LEFT$(R$,!1)

IF R$<>*Y" AND R$<>"y" THEN 340

*Names of the data files of the disk :"

*x,DAT"
UT *"What is your earthquakes sequential data file : ";X$

READING AND MODIFYING THE OLD DATA AND COPYING THEM INTO THE NEW FILE

f$="E
FILES
OPEN
PRINT
INP!
OPEN

Opening the data files

RSGAK . DAT®
“ERSOAK .DAT"
10,81 ,X% :
“Give a name for the intermediate data file {one that does not®
UT ®exist : *3Y$
"0",#2,Y$

570 - To modify the old data file
580 -
S70 N=1 .
400 INPUT *Do vou want any modification to the old fite (Y/N) ":iR$
410 IF LEFT$(R$,1)="Y" OR LEFT${R$,1)="y" THEN 420 ELSE 1310
420 PRINT
430 PRINT “Approximate number from the beginning of the file to the data"
640 INPUT *"to modify ";Q
650 IF EOF(1) THEN 1370 ‘EOF = end of file
640
870 ¢ Data go from the disk to the memory
680 ¢
4690 INPUT #1,T,G,M,P : IF N<@ THEN 1120
700
7210 ¢ And from memory to the screen when wanted
720 ¢
730 PRINT N
740 PRINT Ti™ ";G;" “;M;* ";P
750 -
760 Waiting for the character input
770 ¢
780 AS=INKEY$ : IF As="" THEN 780
790
800 * . Tests on the characters
810
820 IF A3="1" OR A$="i" AND (C3$="J" OR C$="j")
THEN PRINT ®Press N if good, or .another Key to correct the line only®
¢ 6GOTQ 780
830 IF As$="J" OR A$=",* THEN 400
840 IF A3="N" OR As$="n" THEN 1120
850 IF A3="1" OR As$="i" THEN 1020
860 - IF A$="S" OR As$="5" THEN 450
870 IF A$="W" OR As$="w" THEN 1030
88g -
890 - To change the values one by one
900
910 IF As$="1" THEN 920 ELSE 930
920 INPUT ®"Lat *;T : GOTOD 740
930 IF A$="2" THEN 940 ELSE 950
940 INPYT "Long "6 : GOTO 740
?50 IF A$="3° THEN 940 ELSE 970
940 INPUT “Magn ";M : GOTO 740
970 IF A$="4" THEN 980 ELSE 1080
980 INPUT "Depth ";P : GOTO 740
© 990 .
1000 - To change a whole line and to insert lines
1018 -

1020 TB=T : GB=G : MB=M : PB=P

1030
1040
1050
1060

1070 -
1080
1090

INPUT *Lat ;T

INPUT "tong *;G

INPUT *Magn *;M

INPUT "Depth *;P : GOTO 740

Wrong Key

1100 BEEP : GOTO 780

1110 ¢
1120
1130

Writing the data in the new file




1140 PRINT #2,T;G;M;P 1720 * Only error treatment : the new file does not exist vet

1150 Cs=as 1730 ~
1140 N=N+1 1740 IF ERR=53 AND ERL=510 THEN RESUME 520

1170 1750 IF ERR=53 AND ERL=520 THEN RESUME 1740 ELSE 1770

1180 - Inserting other lines ? 1740 FILES "ERSGAK.DAT®

1190 ~ 1770 IF ERR=53 AND ERL=1760 THEN 1780 ELSE 1800

1200 IF MB<>Q THEN 1210 ELSE 450 1780 OPEN "0 ,#2,"ERSGAK.DAT® : RESUME 1440

12160 INPUT "Do vou want to insert another line (Y/N) ";B$ 1790 ¢

1220 IF B$="Y" OR B$='y" THEN 1030 1800 ©  Other errors

1230 T=TB : G=6B : M=MB : P=PB : TB=0 : GB=0 :MB=0 : PB=0 1810 ¢ mmmmmmmmemee

1240 GoTO 210 1820 CLOSE : PRINT "ERROR NUMBER = ";ERR;*  LINE NUMBER = ";ERL
1250 1830 END

1260 ~ Ciosing the old data file

1270 -

1280 CLOSE #1
1290 PRINT #2,T;6;M;P : GOTO 1380

1300

1310 - Copying the whole sequential data file and erasing it
1320

1330 IF EOF(1) THEN 13790

1346 INPUT #1,T,6,M,P
1350 PRINT #2,T;6;M;P
1360 GOTO 1330

1370 CLOSE #1

1380 KILL X$

1390 PRINT

1400 ¢
1410
1420 PART 2 : NEW DATA

1430 - se=mms———c—mmmmee

1440

1450 ©  ==cemmmeeee-

1440 PRINT "PART 2 : to add new earthquake data"

1470 PRINT "To exit, enter 1000 at the querry ‘Lat ‘"
1480 ¢

1490 Data input from the kevboard, and verifications
1500
1510 PRINT *°N = "N

1520 INPUT "Lat ®; T : IF T=1000 THEN 1430

1530 INPUT "Long *; G

1540 INPUT "Magn "; M

1550 INPUT "Depth *; P

1560 ¢

1570 ~ Writing the new data into the new data file
1580 -
1590 PRINT #2,T;G;M;P

1400 N=N+1

1610 6OTO 1510

1620 -

1430 Closing the new data file
1440 ¢
1650 CLOSE #2
1860
1670 ¢ Changing the filename back to old one
1480

1696 NAME Y$ AS X3

1700 END

1710




*

B1

;502&0! T0 CREHTE R SEQUENTIAL DATA FILE FOR EARTHQUAKE DATA AKD

The erogram ERSQEDIT will iranslate the sequential data file in 2
ragdgglgﬁg§ss data file that can be used by the programs SEISSORT
an

The program SEISSORT will be used to sori earihquakes in 3 chosen
area that say have up to 18 sides, depth and magnitude ranges
being other criteria of sort.

The program SEISKES is used to compule the mean magnitude in an
area on a geographical-like grid.

PART | : to create the earthquake data file and o modify the file
(to add data at the end of the old file see Part 2}

Press : J to juap
H to continue Lo next line
I to insert a line before the last line on the screen
§ to suppress the vhele line
¥ to change the whole line
15243 or 4 1o change the 1si, 2nd, 3rd or 4ih nuaber
Disk ready (Y/N) ?
Names of the data files of the disk @
ERSQUAKE.ORT NATPNTSS.DAT MATPNTFZ. DRT KATPNTTA.DAT HRTPHTRH DRAT RIVPHTSS.DAT
RIVPHTPL.DAT DISCHATI.DAT DISCMAT2.DAT NATPNTS!.DAT DISCHAT4.DAT DISCNATI.DAT
HATPHTPL.DAT RIVPOINT.DAT
Bhat is your earthquakes sequential data file ¢ 7 EARTHGAK.DRT

PART 2 t to add nev earthquake data
go exit. enter 1889 at the querry “Lat ’

~tat ?
Leng ? -
Nagn ?
Depth ?
= 2

Lat ?
Long ?

Nagn 7
Depth 7:E'

Lat ’ i7
Long ? -
Nagn ?

Derth ?'m




B 2 Nanes of the data files of the disk :
ERSQUAKE.DAT KATPNTSS.DAT KATPHNTFZ.DAT NATPHTTA.DAT MATPHTIRN.DAT RIVPRTSS,DAT
RIVPRTPL.DAT DISCNATI.DAT DISCHAT2,DAT MATPNISI.DAT DISCAATA.DAT DISCHATL.DAT

PART 2 ¢ to add nev earthquake data
;o_ex;}, enter 1809 at the querry ‘lat -

HATPNTPL.DAT RIVPOINT.DAT EARTHGAK.DAT it 1 9 9
What is your earihquakes sequential data file : 7 EARTHOAK.DAT Egng-?'_ b -
. . . . fagn 7 .13

Give a name for the intermediate data file (one thal does not
exist ¢ 7 TEAP.DAT berth 705

Bo you vanf any wodification to the old file (Y/H) 2 Y

fipproximate nusber from the beginning of the file 1o the dails
tg nodify 7 2,

Lat 7 13.6
Long ?L?_'ﬂ.j.

Ragn 7
Bepth ?ﬁ
1.6 -9.5 &5 W
Do you want to insert another line (Y/N) 7 p

8
g.lﬁﬂﬁ@l -32.9  6.73 0

N

N -%g -79 6.7 34

w Lgf ) ﬁ? Ba7 39
X

-4

17 %% 7 4

Lat ? E:4
Long 7 -
Hagn ? by 3
Senth

= |

]
- wate

7.5 -1 65 @ K= 13
N - Lat 7 35,
N I7HE 6 1se Lons é_%%ig
N, fagn 2
I I TR LI ferth * 89
- Lat ? -5.8 B} tat 7 3.2
N R e A
- 3
N WS 6s T hagr, 2 &
A S T IR B lat 28,0
N ERJREHIE B S S Lons 7 -5,1
N, Nagn

T BL60E 829 67 3




250
240
270
280
290
300
310
320
330
340
350
340
370
380

400
410
420
430
440
450
440
470
480
490
500
510
529
530
540
530
369

NN

PROGRAM “ERSGEDIT”

Jacqueline ROUMP. Sept. 1984

.ON ERROR GOTO 20%0

CLs

’ PRESENTATION

E o ———————

PRINT “PROGRAM TO MODIFY EARTHGUAKE SEQUENTIAL DATA FILE™

PRINT *AND TO TRANSLATE IT INTO A FINAL RANDDM ACCESS DATA FILE"

PRINT *"USED BY THE PROGRAMS “SEISSORT’ AND ‘SEISMES‘"

PRINT

PRINT "The program SEISSORT will be used to sort earthquakes in a chosen”®
PRINT *"area that may have up to 10 sides, depth and magnitude ranges”
PRINT "being other criteria of sort.”

PRINT "The program SEISMES is used to compute the mean magnitude in an"
PRINT "area on a gecgraphical-like grid,"

PRINT
PRINT * PART 1 : to modify the sequential earthguake data file”
PRINT ®"and to put the data in a random access data file."

PRINT "To add new data : see Part 2."

PRINT
PRINT “Press : J to jump®
PRINT * N to continue to next line®
PRINT * 1 to insert a line before the last tine on the screen”
PRINT * S to suppress the whole iine*
PRINT * W to change the whotle line®
PRINT * 1,2,3 or 4 to change the 1st, 2nd, 3rd or 4th number”
PRINT * (1 : Tat, 2 : long, 3 : magnitude, 4 depth)"
PRINT

INPUT "Disk ready (Y/N) "iR$ : R$=LEFT$(R%$,1)

IF R${>"Y" AND RSO "»" THEN 340

PRINT "Data files of the disk :*

FILES "%.DAT"
INPUT “®Name of vour earthquake sequential data file : ";X%
INPUT "Name of your earthquake random access data file : *
N=1
MB=0

’

Htd

READING AND MODIFYING THE OLD DATA AND COPYING THEM INTO THE NEW FILE

[N

Opening the data files
OPEN "I",#1,X$ ‘sequential data file
OPEN “"R",H2,Y3,14 ‘random access data file
FIELD #2, 4 AS T#, 4 AS 5%, 4 AS M$, 2 AS P$

‘ Reading the number of records of the random access data file

’

570 GET #2,1
580 PRINT “Last record of the random access data file : “: CUS({T$)
590 PRINT
400 -
é10 - Looking at the random access data file
620 ¢
630 PRINT "Which record of the random access data file do you wan to see”
440 INPUT “C(type 0 if none) ";S
450 IF §=0 THEN 720
660 -GET #2,5+1
470 PRINT
480 PRINT CVUS(T$),CVS(G%$),CVS(M$),CVI(PS)
690 PRINT
700 INPUT “Do you want to see another record (Y/N) ";R$ : R3$=LEFT$(R$,1)
710 IF R$="Y" OR R$="y" THEN 430
720 PRINT .
730 PRINT "Number of the record of the random access data file to begin®
740 INPUT "to copy the sequential data file ";M2
750
7640 7 To modify the old data file
770 ¢ -—--
;20 INPUT "Do you want any modification to the sequential data file (Y/N) *;
790 IF LEFT$(R$,1)="Y" OR LEFT$(R$,{)="y* THEN 800 ELSE 1410
800 PRINT *Approximate number from the beginning of the sequential data file”
[:3Y] INPUT "to the data to modify ";Q
820 PRINT
330 IF EOF(1) THEN 1700 “EOF = end of file
840
850 - Data qo from the disk to the memory
840 ———-
870 INPUT #1,T7,6,M,P
880 IF N<Q@ THEN 1450
890 - .
900 ¢ And from memory to the screen when asked
210 -
920 PRINT N; * wil) become *;M2
930 PRINT T;* *;G;" " ;M;* ";P
240 PRINT '
950 -
?60 Waiting for the character input
970 -
980 A3=INKEY$ : IF As$="" THEN 980
990 -
1000 - Tests on the characters
1010
1020 IF A$="1" OR A$="i" AND (C$="J" OR C3="j
THEN PRINT "PRESS N IF GGOD, OR ANOTHER KEY TO CORRECT THE LINE ONLY®"
+ GOTO 890
1030 IF A$="J" OR A$="," THEN 740
1040 IF A$="N" OR A$="n" THEN 1450
1050 IF As="1" OR A$="i" THEN 1330
1040 IF A%="S" OR A$="s" THEN 1080 ELSE 1200
1070 -
iosc Erasing lines
1090 ¢ eemmemmmee
1100 INPUT *How many lines do vou want to suppress ";U
1110 IF U=1 THEN 830



;}gg ;6;';;;';6'6"" 1700 - Closing the sequential data file

1710
1140 IF EOF(1) THEN 1700 1720 CLOSE %1
1150 INPUT #1,T,G,M,P
1730 PRINT : PRINT
1160 NEXT I ‘ -
1740 e e L
1170 < w=mm—semm—m———— 1750 - ;
:igg GOTO 830 1760 ©  PART 2 : NEW DATA
4 Ssesmmsnmooooooos
1200 IF A$="W" OR A$="w” THEN 1340 ;;;g ,
:g;g : T h th i b 1790 PRINT * PART 2 : to add new earthquake data to the random access file”
1230 ¢ 0 change € vajues one by one 1800 PRINT *To exit, enter 1000 at the querry “Lat ’"
. N H LTl
1240 IF A$="1" THEN 1250 ELSE 1240 ig;g ENPUT Random access file record number to write the next record "3;M2
1250 INPUT °"Lat *;T : 6OTO 930 , . S .
1240 IF a$="2" THEN 1270 ELSE 1280 i:zg ’ Data input from the keyboard, and verifications
1270 INPUT "Long *3:6 : GOTO 930 1850 PRINT
1280 IF A$="3" THEN 1290 ELSE 1300 N =
1290  INPUT *Magn ®;M : GOTO 930 1860 PRINT *N = "2
H : L} ", .
1300 IF A$="4" THEN 1318 ELSE 1410 1870 INPUT .Lat i T ¢+ IF T=1000 THEN 1990
1310 INPUT *Depth *;P : GOTO 930 1880 INPUT "Long °; G
1920 - PER T 1890 INPUT *Magn *; M
1330 To change a whole line and to insert lines :Z?g . INPUT *Depth *; P
1340 ¢ . . . ,
1350 TB=T : GB=G : MB=M : PB=P };gg ’ Writing the new data into the new data file
1340 INPUT "Lat ;7
! 1940 LSET T$=MKS#$(T) : LSET G3=MKS$(G) : LSET M$=MKS$(M) : LSET P$=MKI$(P)

1370 INPUT "tong *;G

1380 INPUT "Magn *;M 1950 PUT #2,M2+1

1940 N=N+1 @ M2=M2+1

1390 INPUT "Depth ";P : GOTO 9?30 1970 GOTO 1850

1400 -
. 1980 *

::;g . 82329_5fz 1990 ° Writing the number of records of the random access data file

1430 BEEP : GOTO 940 gg?g i in the first record and closing the file o

}:g“ : Writine the data in t . 2020 ‘LSET T$=MKS$(M2-1) : LSET Gs=MKS$iM2-1)

1463 . fting the data in the new file 2030 LSET M$=MKS$(M2-1) : LSET P$=MKIS(M2-1)

1470 LSET T$=MKS$(T) : LSET G#=MKS$(G) : LSET M$=MKS$(M) : LSET P$=MKI${(P) gg;g Zggsgzé;

1480 PUT #2,M2+1 2040 END

1490 C3=A% 2070 ’

}g?g §=N+l i M2=M2+1 2080 - Only error treatment : the random access file does not exist vet
’ ; ; 20998 -

1520 7 Inserting other lines ? 2100. IF ERR=53 AND ERL=510 THEN OPEN *R*,42,Ys,14 ELSE 2140

1540 IF MB<>0 THEN 1550 ELSE 830 giég gg;uzé,i7;oPRlNT Last record in the file = ";CVUS(T$)

1550 INPUT "Do you want to insert another line ? (Y/N)";R$ : R$=LEFT$(R$,1) 2130 -

1540 IF Re="Y" OR R$="y" THEN 1340 40 ¢

1570 T=TB : G=GB : M=MB : P=PB §}sg ,  Other errors

1580 TB=0 : GB=0 : MB=0 : PB=0 2160 CLOSE : PRINT "ERROR NUMBER = *;ERR;*  LINE NUMBER = *;ERL

1596 GOTO 920 2170 END

1400

1610 Writing the whole sequential data file

1620

1630 IF EQF{1> THEN 1700

1640 INPUT #1,T,G,M,P
1650 LSET T4=MKS$(T) : LSET G$=MKS$(G) 1 LSET M$=MKS$(M) : LSET P$=MKIS(P)
1660 PUT #2,M2+1

1470 M2=M2+1

1680 GOTO 1630

1690 ¢
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PROGRAN T0 MODIFY EARTHGUAKE SEQUENTIAL DATA FILE
AND TO TRAMSLATE IT INTO A FINRL RANDOM RCCESS DATA FILE
USED BY THE PROGRANSG ‘SEISSORT’ RND ‘SEISRES’

The prograe SEISSORT will be used {o sort earthquakes in 2 chosen
area that may have up to 18 sides, depih and magnitude ranges
being other criteria of sort.

The progras SEISHES is used tc cospute the mean magnitude 1n an
area on a geographical-like grid.

PART 1 ¢ to sodify the sequential earihquake data file
and 1o put the datz in a random access data file,
To add new data : see Part Z.

Press ¢ ] to juap
N to continue 1o next line
I to insert a line before the last line on the screen
S to suppress the vhole line
¥ to change the vhole line
§92:3 or 4 to change the 1st; 2nd, Ird or 4ih number
(1% laty 2 ¢ long, 3 ¢ magnitude, 4 depih)

Dish ready (Y/8) 7 1

Data files of the disk ¢

ERSQUAKE.DRT NATEWTSS.DAT MATPNTFZ.DAT MATPNTTR.DAT NATPKTRN.DAT RIVPNTSS.DRT
RIVPHTPL,DRT DISCHRTI.DAT DISCHRT2.0AT HATPHTS!,OAT DISCMAT4.DAT DISCNATL,DAT
NATPHTPL.DAT RIYPOINT.DAT EARTHEAK.DAT

Hame of uour earihauake sequential data file ! ? EARTHAAK,
Name of your earthquake random access dala file + % SEIN.T
Lasi record of the random access data file : @

Uhich record of the random access dats file do vou want to see
{type @ if none) 7 §

Nusber of ihe record of the randomn access data file to begin

Lo copy ihe sequeniial data file ?

Do you want any modification to the sequential data file (Y/N) 7 ¥
Rpproxinate number frem the beginning of the sequential data Tile
to the data Lo sodify ? 18

18 will become 180
17 -99.% 1 48
%1 pill become 1)

AR ¢ T 0 & R X

12 will become 12
7.4 -82.7 635 13

13 will become 13
3.7 76.4 6.75 89

umﬁ-qA
512 - . 6-75 . ‘9

14  will become 14
s 3.2 -76.4 £.7 £9
How many lines do you uant 1o suppress 7 1
14 i}l becoae 14
2.1 -21.5% 6.63 17

N 19 uill becose 15
5.4 -82.5 &5 33

|
“lat 7 L5

Long 7 -§2.3

Nagn ?

Denth ?

1.3 -3 ? 13

Do you vant to xnsert another line ? (1/4)? n
16 will become 16
N 5.4 -82.5 65 1

= 17 will become 17 -
16,3 -82.5 6.3 i

Lat 7 }5.3
Long ? - *gg
Hagn {2
Depth T 20
N 16,3 ~=95.8 1,25 8

18 will becons 18
N-s.nseeq -78.823 7.8 43

PART 2% to add nev earthauzke dala Lo the random access file
To exit, enter 1898 al the querry ‘Lat
Random access file record nuaber to write the nexti record 7 1§

K= 19

Lat ? }E?
Long "Lgﬂ 98

3
Long 7 -]181,276
Ragn ? (.5
Depth 743

K= 21
Lat 7 1088



10.3

10
20
30
40
S0

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240

250
260
270
280
290
300
310
320
330
340
350
360
370
380
398
400
410
420
430
440
430
440
470
480
490
500
510
520
3530
540

PROGRAM “SEISMES”

Jacqueline ROUMP, Oct. 1984

LS : CLEAR : OPTION BASE 1

N BRI

’ PRESENTATION AND QUESTIONS

s

’

PRINT * Program to compute the average seismic magnitude in an area.”
PRINT ‘

PRINT * The data are read in a random access data file, created by the"
PRINT "programs SEISEDIT and ERSBEDIT. The results are presented on a”
PRINT “geographical-like table : the magnitude is computed for every Knot"
PRINT ®of a 0.2 degree grid, if the value is zero the sign is a period.*
PRINT

PRINT * The assignation of a magnitude to a Knot of the grid is"

PRINT "different if the earthquake has taken place very ciose to a knot,"
PRINT ®on a line between twoc knots or elsewhere.”

PRINT

PRINT * The program uses the relations between magnitude and energy, and

PRINT *between the earthquake regional! magnitude and body-wave magnitude,”
PRINT "and follows the method by Markus BATH described in two articles :*
PRINT "‘Seismic Energy Mapping applied to Sweden’, 1982, Tectonophysics,”
PRINT *vol. 81, p. 85-98, and ‘Earthquake Data Analysis : an Example from”
PRINT “Sweden”, 1983, Earth-Science Reviews, vol. 19, p. 181-303. Two"
PRINT "modifications have been introduced : there is no area correction”
PRINT ®*in this version vused for locations close to the Equator, and the®
PRINT *earthquske magnitude is distributed on the grid in a gaussian way."
PRINT

PRINT * A fan-folded paper is recommanded.”

PRINT

INPUT “DISK READY (Y/N) ";R$ : Re=LEFTS$(R$,1)
IF R${>"Y" AND R$<{>"y® THEN 370

PRINT
PRINT “Data files on the disk :*
FILES “*.DAT* ‘data files of the disk
PRINT
INPUT °"What is your data file ";X%
PRINT
4 Questions about the title and subtitle
INPUT *Title : ";uWs
PRINT
INPUT® subtitie : ";S%
PRINT
’ Questions about the geographical limits of the study

.

550 PRINT "North latitude in degrees (use + for the northern hemisphere”
560  INPUT ®and - for the southern hemisphere) : ";LATN

570 INPUT "South latitude : ";LATS
580 IF LATN>LATS THEN 400

S90 SWAP LATN,LATS

400 PRINT

410 PRINT "West longitude in degrees (use + East of Greenwich and - West of"
820 INPUT *“Greenwich) : °;LONGW

4630 INPUT "East longitude : ";LONGE

440 WIDS=LONGE-LONGW

650 IF WIDS<O THEN WIDS=340+WIDS

640 PRINT °®The width of the grid is ®;CINT(WIDS#100)/100;° degrees.”;

670 INPUT * Is it OK (Y/N) ";R$ : Re$=LEFT$(R$,1)

‘exchange LATN and LATS

480 IF R$<>*Y" AND R$(>"y" THEN 610
690 IF LONGE<LONGW THEN LL=1 ‘180 deg of ltongitude flag
700 IF LL=1 THEN LONGE=360+LONGE

710 W=INT{{450/(LATN-LATS+.8)~.8)%5)/5
720 NSETS=INT((WIDS-.8)/W)+1

‘number of tables to create to cover the whole area
730 PRINT
740 PRINT "The program will have to read the data file on the disk *;NSETS
750 PRINT “TIMES and to print ";NSETS;" sets of results.”
760 PRINT
770 -
780 Questions about the magnitude choice
790 -
800 PRINT "MAGNITUDE CHOICE : number of intervals (up to 10), type 0 if any"
810 INPUT "magnitude : " ;NM

820 IF NM=0 THEN ?00 -
830 IF NM<O OR NM>10 THEN PRINT “Number from 0 to 10." : GOTO 800
840 ¢ =mm—rmmmmmm—eae

850 FOR I=1 TO NM

860 PRINT “Interval *;I;" : minimum included "; & INPUT MICD)
870 INPUT * maximum excluded "; MACI)

880 NEXT 1 '

890 ‘==—-- ——————————

200 PRINT

910 '

920 “ Questions about the depth choice

930 ¢
940 PRINT "DEPTH CHOICE : number of intervals (up to 10), type 0 if all®
950 INPUT "depths (depths of 0 and 33 km mean undefined depth) : ";DN
940 IF DN=0 THEN 1040

970 1F DN<O OR DN>10 THEN PRINT “Number from & to 10." : GOTO 940

990 FOR I=1 TO DN ’
1000 PRINT "Interval *;I;® : minimum included "; : INPUT DICI)
1010 INPUT * maximum excluded ®;DA(I)

1020 NEXT 1

1030 /—-——==wemeeeee-

1040

1050
1040
1070
1080
1090 GMI=LONGW . ‘6M1 = W long of the first set of table
1100 IF WIDS>(W+.8) THEN. GM2=GM1+W+.8 ELSE GM2=LONGE .

‘6M2 = E long of the first set of table -

READING AND COMPUTATION PART

R



111¢
1120
1130
1140
11350
1140
1170
1180
1190
1200
1210
1220

LM=(LATN-LATS) ¥5+3 ‘number of lines of the table
NTIMES=1 “table sets counter
NP=1 ‘page counter
GM=CINT({BM2-6M1)*3+3) ‘number of columns of this set of table
OIM MAG(LM,GM) ‘table for the values on the gric knots
PRINT
PRINT *The program will use the disk for the *j;NTIMES;" TIME,";

INPUT * are you ready (Y/N) ";R$ : Re=LEFTS$(R$,1)

IF R$<>"Y" AND R$(>"y" THEN 1170

CLS : LOCATE 15,5 : PRINT "READING AND COMPUTING THE ENERGY"
PRINT
OPEN "R®,#1,X$,14 ‘X% is the name of the data file used here

1230 FIELD #1, 4 AS T$, 4 AS 6%, 4 AS M$, 2 AS P$
‘T¢=1at, G$=long, M$=magnitude, Ps$=depth
1240 ¢
1250 - Reading the number of records in the data file
1240 ¢
1270 GET #1, 1
1280 N=CVS(T$)
1290 '
1300 Reading the vatue records
1310 ¢
1320 ‘=-==-—mmemmm—ee
1330 FOR 1X%=2 TO N+1
1340 GET #1,IX%
1350 IF CUS(T$){LATS OR CUS(T$)>LATN THEN 2100
1340 T1=CVUS(T4$)-LATS
1370 G6=CVS(6%)
1380 IF LL=1 AND G<0 THEN G=340+6
1390 IF G<(6MI OR G>GM2 THEN 2100
1400 M=CUS(M$)
1410 IF NM=0 THEN 1480
1420 4 = ee;emeesceceee-
1430 FOR I=1 TO NM
1440 IF M>=MICI) AND M{MACI) THEN 1480
1450 NEXT 1
1440 ©  =meeeee ———————
1470 GOTO 2100 ‘the earthquake is outside the selected magnitude classes
1480 P=CVI(P$)
1490 1IF DN=0 THEN 1540
1500 © = e-=--- ————————
1510 FOR I=1 TO DN
1520 IF P>=DI(1) AND P{DA(I) THEN 1540
1530 NEXT 1
1540 /¥ = eemeemeecee—cee.
1550 GOTO 2100 ) ‘the earthquake is outside the selected depth classes
1560 A=CINT(T1%5)+2 ‘closest line number in the table
1570 B=CINT{G#5)-6M1%5+2 ‘closest column number in the table
1580 E=(10°(2,57%M))
‘energy released by the earthquake (2,57 from M. BATH (1982 & 1983))

1590 IF CINT(T1%10) MOD 2=0 THEN X=1 ELSE X=0

‘if X=1 earthquake close to an horizontal grid line
1400 IF CINT(ABS(G)*10)> MOD 2=0 THEN Y=1 ELSE Y=0

‘if Y=1 earthquake close to a vertical grid line

1610 1IF X=1 AND Y=1 THEN 1830
1420 IF X=1 THEN 1920
1630 IF Y=1 THEN 2030

1440

’

1650
1640
1670
1480

1690
1700
1710
1720

1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1840
1870
1880
1890
19200 -
1910
1920

N

~

~

~

~

1930
1940

1950
1940
1970
1980
1990
2000
2010
2020
2030
2040

N

~

~

2050

2040
2070
2080
2090
2100

Earthquakes not close to a knot nor a grid line

IF Ti#10-INT(T1#10)<.5 THEN 1490 ‘to determine the Knots latitudes
C=A+1 : Al=A-1 : Cl1=C+! : GOTO 1700
‘the earthquake is closer to the lower grid latitude line
C=A-1 . Al=A+] : C1=C-{
‘the earthquake is closer to the upper grid latitude line
IF ABS(G)*10-~INT(ABS(G)*#10)>,5 THEN 1720
‘to determine the Knots longitudes
D=B+1 : B1=B-1 : Di=D+1 : GOTO 1730
‘the earthquake is closer to the left grid longitude line
D=B-1 : B1=B+1 : Di=D-1
‘the earthquake is closer to the right grid longitude line
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(C1,B)=MAG(C1,B)+E/4 : MAG(C1,D)=MAG(CI,D)+E/4
MAG(C,B1)=MAG(C,B1)+E/4 : MAG{A,B1)=MAG(A,B1)+E/4
MAG(A1,D)=MAG(AL,D)+E/4 : MAG(A1,B)=MAG(A1,B)+E/4
MAG(A,D1)=MAG(A,D1)+E/4 3 MAG(C,D1)=MAG(C,D1)+E/4
fOTO 2100

Earthquake close to a grid Knot

MAG(A,B)=MAG(A,B)+E

MAG(A+1,B)=MAG{A+1 ,B)+E/2 : MAG(A-1,B)=MAG(A-1,B)+E/2
MAG(A,B+1)=MAB(A,B+1)+E/2 ¢ MAG(A,B-1)=MAG(A,B-1)+E/2

MAG{A+1 ,B+1)=MAG(A+] ,B+1)+E/4 1 MAG(A+1 ,B- 1)=MAG(A+1 B-1)+E/4
MAG(A-1,B+1)=MAG(A-1,B8+1)+E/4 1 MAG(A-1,B-1)=MAG(A-1,B-1)+E/4
6070 2100

Earthquake close to a latitude line but not to a longitude line

IF ABS(G) *10- INT(ABS(G)*10)>.5 THEN 1940
“to determine the knots longitudes
D=B+1 : Bi1=B-1 : Di=D+1 : GOTO 1950
’ “the earthquake is closer to the left longitude line
D=B-1 : Bi=B+1 : Di=D-1
‘the earthquake is closer to the right Iongltude Tine
MAG(A BY=MAG(A,BY+E : MAG(A,D)=MAG(A,D)+E
MAG(A#I B)=HAG(A+1 B)+E/2 ¢ MAGCA-1, B)=HAG(A 1,B)+E/2
MAG(A+L ,D)=MAB(A+1 ,D)+E/2 1 MAG(A-1 ,D)a“IAG(A-l yDI+E/2
MAG(A,B1)=MAG(A,B1)+E/4 : MAG(A,D1)=MAG(A,D1)+E/4
GOTO 2100

Earthquake close to a longitude line but not to a tatitude 1ine

IF T1*10~INT<T1#10)¢.5 THEN 2050 “to determine the knots latitudes

C=A+1 : Al=A-1 : C1=C+1 : GOTO 2040 '

“the earthquake is closer to the lower latitude line
C=A-1 : Al=A+1 : Ci=C-i

“the earthquake is closer to the upper latitude line
MAG{A,B)=MAG(A,B)+E : MAG(C BY=MAG(C,B)+E
MAG(A, B*l)=ﬂAG(A ,841)+E/2 : MAG(A,B- l)=MAG(A,B-!)#E/2
MAG(C,B+1)=MAG(C,B+1)+E/2 t HAG(C,B-1)=HAG(C,B-1)+E/2
MAG(A1 ,B)=MAG(AL ,BY+E/4 : MAG(C],B)=MAG(C1,B)+E/4
X=0 : Y=0

2110 NEXT 1x%



2130
2140
2150
2140
2170
2180
2190
2200
2210
2220
2230

2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340

2330
2340
2370
2380
2390
2400
2410
2420
2430
2440
2430
2440
2470
2480
2490
2500
2510
2520

2530

2340
2350
2560
2579
2580
2590
2600
2610
2820
2630
2640
2450
25840
2670
2480

CLOSE #1

.

Converting the cumulated energy into magnitude

¢

FOR J=1 TO GM
IF MAG(I,J)=0 THEN 2240
MAG(T,J)=(LOG(MAG(1,J))/L06(10))/2.57
’2.57 from M. BATH (1982 & 1983)

NEXT J
NEXT 1
‘ PRINTING PART
’ SS=comommoosms

BEEP,: CLS : LOCATE 15,5
INPUT °*PRINTER READY (Y/N) *";R$ : R$=LEFT$(R$,1)
IF R$C>"Y" AND R${>"y* THEN 2320
N=1 : IF GM>21 THEN Ni=21 ELSE N1=GM
‘21 is the maximum number of columns for 1 page

’ Printing the title, subtitle and characteristics
LPRINT CHR$(27)>°n" TAB(34) "page” ;NP
LPRINT CHR$(27)"!" : LPRINT CHR$(27)"Z’R" : LPRINT
LPRINT TAB((72-LEN(W$))/2) CHR$(27)°X" Ws$
LPRINT CHR$(27)*N® : LPRINT CHR$(27)°"Y" : LPRINT
LPRINT TAB(S) S$
LPRINT CHR${27)CHR$(34)
LPRINT "Magnitude Choice : *;
IF N=0 THEN LPRINT "all magnitudes® : GOTO 2470
FOR I=1 TO N & LPRINT °*{";MIC1);"-";MACI2;"], ®; : NEXT I
LPRINT
LPRINT "Depth Choice : *; .
IF DN=0 THEN LPRINT "all depths® : GOTD 2510
FOR I=1 TO DN : LPRINT "[";DICI);"-";DACI);"), "; : NEXT 1
LPRINT

‘printing the title

‘printing the subtitle

4 Printing the longitudes

’

LPRINT CHR$(27)°Q"

LPRINT * "5
FOR I=N TO N1
LG=(GM1%5-241)/5 ‘tongi tude value
IF Li=1 AND L6180 THEN LG=ABS(340-L6) ELSE LG=ABS(LG)
LPRINT USING "###.4 *;L6;
NEXT 1

LPRINT : LPRINT

’ Printing the latitudes and the data

24690
2700
2710
2720
2730
2740
2750
2740
2770
2780
2790
2800
2810
2820
2830
2840
2850
2840
2870
2880
2890
2900
2910
2920

FOR J=LM TO 1 STEP -1
LPRINT USING "H##.8 *;(J+LATS*5-2)/5; ‘latitude value
FOR I=N TO Nt
IF MAG(J,I1)=0 THEN LPRINT * . ®; ¢ G0TO 2750
LPRINT USING °*##.## “;MAG(J,I1);
NEXT 1
LPRINT
NEXT J
’ Preparing the next page of the table
LPRINT CHR$(12) ’CHR$¢12)=form feed to the top of next page
N=N+21 1 Ni=N1+21 : NP=NP+1
IF N1>=06M THEN N1=6M
IF N>=6M THEN 2920
LPRINT
GOTO: 2340
‘ Preparing the next table
GM1=GM1+W : GM2=GM2+W ‘W degrees is to assure an overlapping

of the different tables (one table is W+0.8 degrees wide only because of
limited size memory)

2930
2940
29350

IF GM2)LONGE THEN GM2=LONGE
" IF GMI>LONGE THEN 2940

ERASE MAG : NTIMES=NTIMES+! : GOTO 1140 ‘the table must be erased to

create another one if the last one was not large encugh to finish to cover
the area

2940

END



B
*
Progran to comsute the average seismic magnityde in an ares.
The data are read in s randos access data file, created by the
prograns SEISEDIT and ERSGEDIT. The resuils are presented on 2

seographical-like table : the magnitude is compuied for every knol
of 3 8,2 degree grid, if the value is zero the sign is a peried.

The assignalion of a magnitude to a knol of the grid is
different if the earthquake has taken place very close to 3 knot,
on a line betveen two knots or elsevhere. This progras uses the

aethod imagined by Narkus BATH, sodified to have 3 gaussian
distribution of the magnitude of an earthaquake on the grid.

R fan-folded paper is recomsanded.
DISK RERDY (Y/N) ? Y
Data files on the dish ¢

ERSQUAKE.DAT NATPNTSS.DAT MATPRTFZ.DRT MATPNTTR.DAT MATPHTRN.DAT RIVPHTSS.DRT
RIVPHTPL.DAT DISCWATI,DAT DISCNATZ2,DAT WATPHTSE.DRT DISCMAT4.DAT DISCHATI.DAT

HATPRTPL.DAT RIVPOINT.DAT
What is vour data file 7 ERSQUAKE.DRT
Title : 2 68T

subtitle ¢ 7 For listing illustration

North 1atitude in degrees {use + for the norihern hemisphere
and - for the southern hesisphere} : 7 21
South latlitude ! ? 14

Uest longitude in degrees {use + East of Greenwich and - Vest of
Greenvich) @ ? -182

East longitude T 7 -

The vidih of the grid is 7 degrees. Is ii 0K (Y/N) ? Y,

The progras vill have to read the data file on the disk |
TINES and to erint | sets of resulis.

MAGHITUDE CHOICE : nuaber of intervais {up to 18), type & if any
sagnitude : 7 9

DEPTH CHOICE ¢ number of intervals (up 4o 18), tyve 8 if all
depths (desths of & and 33 ka mean undefined depin) : 2 8

The progran will use the disk for the 1 TINE, are vou ready (Y/N) Y

*

*

*

READING AND COMPUTING THE EMERGY

CONPUTING THE MAGNITUDE

PRINTER RERDY (Y/N) 72 Y



page 2

page 1

JEST

For listing illustration

For listing itlustration

magni tudes

all

Magni tude Choice

_all magnitudes

Magni tude Choice

: atl depths

Depth Choice

t all depths

Depth Choice

95.2 93.0 94.8

98.0 97.8 97.6 97.4 97.2 97.0 94.8 96.6 96.4 96.2 96.0 95.8 95.6 95.4

-162.2 102.0 101.8 101.4 101.4 161.2 101.0 100.8 100.6 100.4 100.2 100.0 99.8 99.6 97.4 99.2 99.0 95.8 98.6 98.4 98.2
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10
20
30
40
50
40
70
80
90
100
110
120
130
140
150
140
170
189
190
200
219
220
230
240
. 250
240
270
280
290
300
310
320
330
340
350
340
370
380
390
400
410
420
430
440
450

440

470
480
490
S00
S10
520
530
540
3350
540
570

N IR R R

PROGRAM SEISSORT”

Jacaqueline ROUMP, Oct. 1984

LS : CLEAR : OPTION BASE 1

‘ PRESENTATION AND QUESTIONS

.

PRINT "Program to sort earthquakes : criteria are geographical (polrgon®
PRINT "with up to 10 sides), magnitude, and depth, and projection along”
PRINT "up to S directions given by two points. Geographical sort is from®
PRINT "*A Long Way from Euclid’ by C. Reid, p. 174."
PRINT "The data have been collected in a sequential data file by the"
PRINT °"program SEISEDIT (lat and long of the point in decimal degrees,"”
PRINT "magnitude (Richter scale) and depth in km) before being put in a°
PRINT "random access data file by the program ‘ERSQEDIT-.®
PRINT

INPUT “TITLE : *;TITLES
PRINT

INPUT "NUMBER OF SIDES of the polygon {(up to 10) : ";NS
IF NS>10 THEN PRINT "Only up to qO sides" : GOTQ 230
’ Latitude and longitude of each corner of the polygon
FOR I=1 TO NS
PRINT * Corner *;I3" lat *;
INPUT T(D)
INPUT * tong *; G6(I)
NEXT 1
PRINT

INPUT “How many lines of projection (up to 5) : ";LP
IF LP>S THEN PRINT "Only 5 different lines of projection® : GOTO 370

Latitude and longitude of the two points necessary for the definition
of the projection line

o RIS
b
—
3

FOR I=1 TO LP

PRINT "LINE OF PROJECTION °*;I
INPUT * Name (up to 4 letters) ";LP$(I) : LPSC(I)=LEFTS(LPS(D),d)
INPUT * 1st point (origin) : lat ";LATC(D)
INPUT * lTong *;LONGCI)
INPUT * 2nd point t lat "jLAT(I+3)
INPUT * long " ;LONG{I+5)
PRINT
NEXT 1
‘. Choice of magnitude intervals

580 INPUT "MAGNITUDE CHOICE : number of classes {(up to 10>, tyvpe 0 if any m
agnitude : "j;NM -

590 IF NM=0 THEN 490

400 IF NMX0 AND NM<10 THEN 430

610 PRINT “Integer number between 0 and 10" : GOTO 580
620 ‘e=——mmemcecceaa

630 FOR I=f TO NM

440 PRINT "Interval *;I;® minimum included : *;
450 INPUT MICD)
460- INPUT *

470 NEXT 1

480 ‘---———ommme———e
490 PRINT

700

72106 - Choice of depth intervals
720 *
730 INPUT "DEPTH CHOICE : number of classes {up to 10), type 0 if all depth
s 3 ";DN

maximum excluded : ";i;MA(I)

740 IF DN=0 THEN 830
750 IF DNCO OR DN>10 THEN PRINT “Number between 0 and 10° : GOTO 730
760 /~mmme——————————

770 FOR I=1 TO ON
780 PRINT “*Interval *;I;" minimum included : "3

790 INPUT DIKID

800 INPUT * maximum excluded : *;DACI)
810 NEXT 1

820 ‘-=—momm—m—mmeae

830 PRINT

840 INPUT "DISK READY (Y/N) *";R$ : R$=LEFT$(Rs$,1)

850 IF R$(>"Y® AND R${>"y" THEN B840

840 PRINT : FILES "*,DAT" ‘list of the data files of the disk
870 PRINT : INPUT °Name of your data file *;X$

880

890 - .

900 - COMPUTATION PART

210 D ———— ]

920 Definition of function and parameters for the transformation of

?30 - latitude into Y positions (Mercator, WGS72, projection)

940 -

950 B#=SQR(.00446943178W) ‘square root of the Earth excentricity
940 FPI#=3.14159265394/180 ‘Pl/180

970 DEF FNXOO=C(LOG(TAN((45+X/2) #FPI#))~B#/2%L0G( (1+BR*SIN(X*FPT#))/(1-B#*SIN(
X¥FPI#))))/FPI#

980

990 Transformation of the corner longitudes into Y positions

1000 -

1820 FOR I=1 TO NS
1030 LTCI=FNX(T (1))

1040 NEXT |

1050 ‘====ceemccrmaan

1060 *

1070 Search for the minimum and maximum corners latitydes and longitudes
1080

1090 TMAX=T(1) @ TMIN=T(1) @ BMAX=G(1) : GMIN=G(1) : LMAX=LT(1)> : LMIN=LT(1)

1110 FOR I=2 TO NS -
1120 IF LTCIOLMAX THEN LMAX=LT(I) : TMAX=T(I)



1130 IF LTCI)CLMIN THEN LMIN=LTCD) @ TMIN=T(D) 1700 -

1140 IF 6(1)>6GMAX THEN GMAX=G(I) 1710 PRINT “Sort 1 :";NR-1;"earthquakes® “number of earthquakes inside
1150 IF GC(ID<GMIN THEN GMIN=G(I) the rectangle of max and min latitudes and longitudes of the polvgon
1180 NEXT 1 1720 )
1170 < =-=---o-==co=e- 1730 LOCATE 15,5 : PRINT "SEARCH FOR THE EARTHQUAKES INTO THE POLYGON"
1180 - 1740 -
1190 - SORT 1 : inside the lat-long interval, and the magnitude and depth 1750 “ transformation of the latitude of the selected data intoc Y position
1200 - intervals, creating table A 1740 ~
1210 1770 ' ————=w~mmemcma-
1220 DIM A(1500,5) ‘1500 is the optimum size for this program 1780 FOR I=1 TO NR
1230 CLS : LOCATE 15,5 1790 AL, 1)=FNX(ACT, 1))
1240 PRINT °"READING THE DATA FILE" ‘informing the user of the file reading 1800 NEXT 1
1250 N=1 : NR=0 1810 /—m==—mmmm——aa—e
1240 OPEN “R",#1,X$,14 1820
1270 FIELD #1,4 AS T$,4 AS 5%,4 AS M$,2 AS P$ 1830 - SORT 2 : inside the polygon, creating table B
: - ‘T$=1at, G$=Long, M$=magnitude, P$=depth 1840 - -
1280 - . 1850 - def, of the parameters of the lines bearing the sides of the polvgon
1290 ~ reading the number of value records 1840 -
1300 ~ . 1870 /===mmmemmee e
1310 GET #1, 1 1880 FOR I=1 TO NS-1
1320 N=CVS(T$) 1890 IF G(I)=6(I+1) THEN W(I)=1 : GOTO 1940
1330 1900 IF G(ID>BCI+1) THEN X1<1)=6(I) : X2¢(1)>=6(I+1) : GOTO 1920
1340 - reading the value records 1910 X1610=6¢I+1) 3 X2(1)=6(I)
1350 1920 CCDN=(LT(D-LT(I+1))/(G(1)-6(I+1)) ‘a of y=a#x+tb
1340 ‘===cmcw—cccocne 1930 DCII=LTCI)-6C1)%C(1) ‘b of y=a#x+b
1370 FOR 1%=2 TO N+i 1940 NEXT 1
1380 GET #1,1% 1950 ¢ ===m—- mmmm————
1320 T=CUS(T$) 1940 IF G{1)=G{NS) THEN W(NS)=1 : GOTO 2010
1400 IF T<(TMIN OR T>TMAX THEN 1440 1970 IF GINS)>G(1) THEN X1(NS)=G{NS) : X2(NS)=6¢(1) : GOTO 1990
1410 6=CVUS(G$)> 1980 X1(NS)=G(1) : X2(NS)=G(NS)
1420 IF GKGMIN OR G>GMAX THEN 1440 1990 C(NS)=(LT(NS)>-LT(13)/(G(NS)-6(1))
1430 M=CVUS(M$) 2000 D(NS)=LT(NS)-G{(NS)*C(NS)
1440 IF MN=0 THEN 1510 “all depths 2010 DIM B¢450,9) ‘table of earthquakes inside the polrygon
1450 * =  —memmmmeceeeee- 2020 -
14460 FOR I=1 TO MN 2030 ~ SORT 2 : test to compute how many times the earthquake is North of
1470 IF M>=MICI) AND M<MACI) THEN 1510 2040 - a polygon side, if the total number is odd the earthquake is inside
1480 NEXT 1 2050 the polygon, if it is even it is outside
1490 + = —emeemmcemmeaeo 2040
1500 GOTO 1440 ‘the earthquake is outside the chosen magnitude classes 2070 ‘-=mmmmmm——aem——
1510 P=CVI(PS$) 2080 FOR I=1 TO NR
1520 IF DN=0 THEN 1590 “all magnitudes 2090 §=0
1530 © = eememmeccmeeeea 2100 4 = ememmmemcceo—eo
1540 FOR I=1 TO DN 2110 FOR J=1 TO NS
1550 IF P>=DICI) AND P(DA(I) THEN 1590 2120 IF W(J)=t THEN 21490
1540 NEXT 1 2130 IF ACT,2))X1¢J) OR ACI,2)<X2¢(J) THEN 2140
1570 - e 2140 Y=C<{JI#AC(],2)+0CD) ‘y=a¥x+d
1380 GOTO 14640 “the earthquake is outside the chosen depth classes 2150 IF Y{=A(1,1) THEN S=S+}
15%0 NR=NR+1 2140 NEXT J -
1400 ANR, 1)=T ‘latitude in degrees 2170 ¢ = ommmemem—mmme———o
1610 A(NR, 2)=6 ‘longitude in degrees 2180 IF S MOD 2=0 THEN 2250
1620 ACNR,3)=M ‘magni tude 2190 H=H+1 ’
1630 A(NR,4)=P ‘depth in km 2200 ¢ 2= —emeesecema—————
1640 NEXT 1% . 2210 FOR K=1 TO S
1650 ’==—mmmcecrre———— 2220 B(H,K)=A(I,K)
1640 ¢ 2236 NEXT K
1470 end of the search in the random access file 2240 ©° @ ee—mmeese—-seee-
1480 2250 NEXT I

1690 CLOSE #1 ‘closing the data file 2240 ‘-=-====m=mccne-



2270 ¢

2280 PRINT “Sort 2 :";H;"earthquakes® ‘number of earthquakes inside the polvg

on

2290 -

2300 LOCATE 15,5 : PRINT “COMPUTING THE DISTANCES ALONG THE PROJECTION LINES"

2310

2320 Def. of parameters and functions for the computation of distances

2330 - using spherical trigonometry

2340 -

2350 CT#=4378.135#FP1# ‘number of Km per degree of long

2360 Fi=,99333054822# ‘correction factor for lat (WGS 72 ellipsoid)

2370 DEF FNACO=ATN(FH#*TANC(X*®FPI#))/FPI1# ‘corrected lat in degrees

2380 DEF FNB(X,Y,2 ,W)=SINCX®FPI#) *SINCZ*FPI1#)+COS(X*FPI#) *COSC(Z#FP1#)2C0S (W-Y

)RFPI#H) ‘distance between point A (lat = X, long = Y) and point B
{lat = 2, long = W)

2390 DEF FNC(X)=(-ATN(X/SQR{-X"2+1))+1.5708)/FPI# ‘arc cosine

2400 -

2410 Computing the distance between the two points on the projection line

H

2420 -

2430 DIM LC1S)

2440 ‘—memmcm—m——————

2450 FOR I=1 TO LP

2440 LCII=FNACLATI(DD)

2470 L{I+S)=FNACLAT(I+5))

2489 LCI+10)=FNCC(FNB(L(1),LONG(I),L(I+5),LONG(I+5)))

2490 NEXT 1

2500 ‘memmememameo———-

2510

2520 - Distance between the point from table A and the 2 points of the line

2530 of projection L1 and L7, angle between the line and the point LS,

2540 - distance along the line from the origin to the projection in-degrees

2550 L2, and in km BCI,S5 to 10)

2540 -

2570 ‘emeemecmmmmn—aaa

2580 FOR I=1 TO H

25%0 L3=FNA(B(1,1))

2600 © 0 eeemeeeecceeeeo

2610 FOR J={ TO LP

2420 L4=FNB(L{J) ,LONG(J),L3,B¢1,2))

2430 IF L4=1 THEN B(l,J+4)>=0 : GOTO 2740

2440 L1=FNC{L4)

24650 Lé=FNBC(L(J+5) ,LONG(J+5),L3,B¢(1,2))

2660 IF Lé=1 THEN L2=L(J+10) : GOTO 2730

2670 L7=FNC(L&)

2480 D#=(COSCL7*FPI#)~COSCL1%FPIN) RCOS(L(J+10) *FPI#))/<SINCL1*#FPI#

)RSINCL(J+10) #FPIN))

24990 IF ABS(DH)).99999999999999994 THEN LS5=0 : GOTO 2710

2700 LS=FNC(D¥)

2710 L2=ATNC(TANCLI *FPI#) *COS(LS*FPI#) ) /FPI#

2720 IF L5=0 AND D#<0 THEN L2=-L2

2730 BC1,J+4)=L2%CTH#

2740 NEXT J

2750 /¥ 2 eemeemeeceoee--

2760 NEXT 1

2770 /meemacmmmmceae—

2780

2790
2800
2810
2820
2830
2840
2850
2840
2870
2880
2890

2900

2910
2920
2930
2940
2950
2940
2970
2980
2990
3000
3010
3020
3030
3040
3050
3040
3070
3080
3090
3100
3110
)5

3120
3130
3140
3150
3140
3170
3180
31%0
3200
3210
3220
3230
3240
3250
3240
3270
3280
32%0
3300
3310
3320
3330
3340
3350

PRINT : BEEP
INPUT *PRINTER READY (Y/N> "3iR$ :
IF LEFTS(R$,1)"Y" AND LEFTS(RS$,1){>"v" THEN 2790

PRINTING PART

==z==coem=cos

Preparing the printer and printing the title

NN v W

LPRINT CHR$¢27)"n*CHR$(27)" ' *CHR$(27)"L009"
LPRINT TAB((72-9-4-LEN(TITLE$)>)/2> CHR$(27)*X" TITLES

Printing the latitudes and longitudes of the polygon corners

’

LPRINT CHR$(27)"E® : LPRINT CHR$(27)"Y"

LPRINT CHR$(27)"L0$2"CHR$(27)CHR$(34)
LPRINT "CORNERS OF THE POLYGON : No. Lat Long"
I:PRINT . deg deg"
FOR I=1 TO NS
LPRINT USING * #°31;
LPRINT USING * REH HWR"TCLD)
LPRINT USING * HUHE ARET 56CT)
NEXT I
‘ Printing the lat and long of the projection lines points
LPRINT CHR$(27)"q"

FOR I=1 TO LP
LPRINT SPC(S+(LENCLPSCI2)>)/2);LP$(1) ;SPC(S+LENCLPS${I))=(LENCLP$(I))) /2

NEXT I
LPRINT
LPRINT * "

FOR I=1 TO LP : LPRINT "Lat Long "; i+ NEXT I : LPRINT
LPRINT * " '

FOR 1=1 TO LP : LPRINT “deg deg "5 ¢ NEXT I : LPRINT
LPRINT * Origin 3
FOR I=1 TO LP

LPRINT USING * HW#. 8B ";LATCI); 3 LPRINT USING * HHHN.#HE" ;LONG(I);

FOR I=1 TO LP ,
LPRINT USING " HMR.NH# *;LATC1+45);
LPRINT USING * WHWH, H4#* ;LONG(]1+5);

NEXT 1 : LPRINT

Printing the number of events

LPRINT CHR$(27)"N°*



3360
3370
3380

LPRINT H;" earthquakes® : LPRINT
LPRINT * POINTS
LPRINT

DISTANCES"

3390

3400

3410
3420
3430
3440
3450

Printing the results

’

11=1 “number of the first line

12233 ‘number of the last line of the first page
13=1 ‘page number

IF H(12 THEN 12=H ‘test for the last line

3440

3470
3480
3490
3508
3510
3520
3530
3540

3550

3560
3570
358¢
3590
3400
3410
3420
3430
3440
3630
3460
3470
3480
3690
3700
3710
3720
3730
3740

3750.

3760
3770
3780
3790
3800
3810

’ columns heading and unit
LPRINT * No Lat Long Mag Dep";

FOR J=1 TO LP : LPRINT * “;LP$<J)>; : NEXT J : LPRINT
LPRINT * deg deg Km® 3

FOR J=1 TO LP : LPRINT * Km ®3 : NEXT J : LPRINT

,

.

printing the earthquake data and distances

FOR I=11 TO 12
LPRINT USING "### “;l1; ‘number
LPRINT USING “H¥R.¥8% *;B(I1,1); ‘latitude
LPRINT USING "H###.### ";B(1,2); ’longi tude
LPRINT USING "#.#% *;B(1,3); ‘magni tude
LPRINT USING "### ";B(1,4); “depth

FOR J=1 TO LP

LPRINT USING "###K ";B(1,J+4);
NEXT J

-————

‘distances

‘ end of a page and beginning of the next one

IF H=12 THEN 3830
I1=1241 3 12=12+¢53 : 13=13+1
PRINT
PRINT ®"CHANGE THE PAPER FOR PAGE ";13;", PRESS ANY KEY WHEN READY*
AS=INKEY$ : IF A$="" THEN 3780
LPRINT CHR$(27)"'" TITLE$ CHR$(27)CHR$(34) "
LPRINT
G6OTO 3450

‘changing the page parameters

Page ";I3  ‘page title

3820 -

3830

END

B
*

Progran fo sort earthauakes ! criteria are geograehical (polugon
with up Lo 18 sides), nagnitude, and deplh, and projection along
ue 1o 5 directions given by two points. Geographical sori is froa
‘A Long Vay from Euciid’ by €. Reid, p. 174,

The data have been collected in 3 sequeniial data file by the
program SEISEDIT (lat and long of the poini in decimal degrees,
nagnitude (Rishter scale) and depth in ka) before being eut in 3
randon access data file by the progras ‘ERSQEDIT'.

TITLE ¢ 7 MRT &
HUMBER OF SIDES of the pelg:on (up to 18) 1 2 4
Corner 1 lat 7 15,397
lons K 182,33
Corner 2 lat ? 387
long ? - !
Corner 1 lai 7 24,36
long ? - 113

Corner 4 lat ? {5,897
tong 7 -101.33

How wany lines of wrojection Cup 10 §) ¢ 7 {
LINE OF PROJECTION 1
Name Cup to 4 letters) 7 __
st point (origin} @ iat ? 16,3

¢ lat 7 28,1585
long 7 -¥7. 283

NAGNITUDE CHOICE : number of classes (up to {8), type & if any magniiude ¢ % &
DEPTH CHOICE : nuaber of classes iup o 18), tywe 8 if all desths : 7 @

DISK RERDY (Y/W) 7 1

ERSQUAKE . DAT MATPRTSS,DAT HATPRIFZ.OAT NATPHITA.DAT WRATPHTRA.CAT RIVPNTSS, DAY
RIVPHTPL.DAT DISCMATI.DAT DISCMAT2.GAT NATPNTSL.DRT DISCMRT4.DAT DISCHATL.DAY
HATPHTPL.DRT RIVPOINT.DAT

Name of your data file 7 ERSQUAKE.DAT

» o

2nd point

READING THE DRTA FILE

SERRCH FOR THE EARTHAUAKES INTO THE POLYGON
Sort { ¢ 571 earthquakes



C
a

MAT &
CONPUTING THE DISTANCES ALOWG THE PROJECTION LINES
Sort 2 ¢ 82 earthquakess
PRINTER READY (Y/H) 7 X CORNERS OF THE POLYGON : No.  Lat Lona
. deg deg
CHANGE THE PAPER FOR PRGE 2 , PRESS ANY KEY VHEN RERDY { 15.397 -102.350
2 20.587 -97.501
3 20.340 -94.413
4 15.097 -101.330
PROJECTION LINE
Lat Long
dea deg
Origin 16.500 -100.480
Other point 20.155 -97.243
82 earthquakes
POINTS DISTANCES
No Lat Long Mag Dep
deq deg Km Km
1 17.143 -99.400 7.00 40 130
2 17.351 -99.500 7.13 33 154
3 17.455 -100.000 4,25 S4 127
4 17.808 -100.273 S.90 4f 137
S 17.322 -100.189 S5.70 S2 103
& 17.170 -99.735 4.40 3& 122
7  18.499 -98.400 5.10 S5 312
8 17.559 -100.200 5.10 91 122
$ 17.748 -99.700 5.13 S7? 174
10 17.734 -100.235 5.10 &0 134
11 17.826 -99.289 S.10 7 208
12 17.234 -99.811 S.20 SO 122
13 18.328 -99.887 5.30 7i 221
14 14.948 -99.777 S.00 Sl 103
15 17.514 -100.482 5,80 40 8
16 17.2381 -99.507 5.20 35 156
17 18.444 -100.034 5.30 42 59
18 17.143 -99.400 4.40 Si 130
19 17.351 -100.100 4.40 &2 112
20 17.143 -99.400 4.80 33 130
21 16.529 -100.424 4.90 33 20
22  14.549 -100.358 4.50 33 28
23  18.226 -99.324 4.50 93 239
24 14.940 -100.21% 4.40 54 &9
25 17.052 -100.282 4.90 33 75
26 17.381 -99.470 4.50 33 158
27  16.740 -100.400 4.50 33 25
28 17.143 -100.077 4.70 33 94
29 16.607 -100.156 4.50 33 48
30 17.735  -99.779 4.80 80 164
31 17.360 -99.909 4.80 &5 124
32 17.449 -100.004 4.50 78 126
33 18.249 -99.519 4.70 84 227



b mat &
No

34
35
34
37
38
39
40
a1
42
43
a4
45
44
47
48
49
s0
s1
52
53
S4
S5
Sé
57
58
59
S0
&1
&2
43
54
45
é6
&7
48
59
70
71
72
73
74
75
74
77
78
79
80
81
82

Page

Lat
deg
17.448
18,282
17.212
17.190
16.78S
16.504
14.728
17.351
17.864
16.832
17.45S5
17.748
17.143
17.143
17.55%
17.247
17.143
16.832
17.247
17.247
17.247
18.4604
16.902
18.943
19.234
172.770
18.487
17,127
17.702
17.355
18.408
17.070
16.916
17.072
17.488
17.450
17.872
19.024
17.351
17.977
18.2%0
18.2%90
17.288
17.455
17.884
17.0879
17.373
17.737
18.253

2

Long
deg
-99.315
-99.241
-79.792
~-99.834
-99.953
-100.402
-100.300
-99.800
-99.800
~100.000
-100.400
-100.300
-99.700
-99.700
-?9.900
-99.800
-100.800
~9%.900
~-99.900
-7%.800
-99.500
-98.700
-100.431
-99.888
-$8.841
-9%.951
-99.517
-100.398
-100.100
-?9.735
~99.047
-100.008
-?9.913
-100.028
-?9.610
-99.549
-99.500
-98.700
-100.300
-99.400

-99.000

~-99.800
-99.845
-99.700
~99.300
-99.752
-100.497
~-99.631
-98.697

Mag

4.90
4.90
4.80
4.80
4.70
4.90
4.20
4.30
4.00
4.00
4.40
4.40
4.10
4.40
4.10
4.30
4.10
4.00
4.40
4.10
4.30
4.20
4.10
4.10
4.30
4,20
4,30
4.10
4.40
4.30
4.40
4.40
4.40
4.20
4.30
4.00
3.60
3.90
3.80
3.80
3.60
3.50
3.80
3.70
3.70
3.90
3.80
3.%0
3.80

Dep
Km
41
24
75
33
33
33
33
33
33
33
33
74
33
S8
?8
98
S5é
87
47
&0
33
79
Cli}
34

é
?S

112
33
73
43

102
33
S?
33
80
87

117

153
33

154

163
89
34
86

118
33
33
28

13¢

Km
177
247
122
11?7
7S
14
44
133
159
7S
P
132
123
123
143
124
45
83
117
124
145
314
S1
94
356
157
247
72
141
138
290
95
89
94
157
157
197
348
?8
213
287
211
124
148
194
114
8s
177
28S



10.5

A

10
20
30
40
50
80
70
80
S0
100
110
120
130
140

150

160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
380
370
380
330
400
410
420
430
440
450
460

REM
REM
REM DATA MAT &°

REM

AEM JACQUEL INE ROUMP., DEC. 1924
AEM ===s==ss===s==s==ssss=sc=-cssasssssIsTTITsIsSSasSSIcE ===
REM

REM DATA FOR THE PROGRAM CROSSECTIONS®

REM

REM NUMBER OF CORNERS OF THE POLYGON

Ad=4

DIM A3(A4.2)

REM LAT, AND LONG. OF THE CORNERS OF THE POLYGON

DATA 15,097.-101533,20a36,-960413,20.587,-97,501,15-387,-102.35
READ A3

REM NUMBER OF PROJECTION LINES

AB=1

DIM AS5(A6.4)

REM LATo AND LONG. OF THE ORIGIN & 2ND POINT OF THE PRQJECTION LINE.
DATA 1645,-100.68.200155.,-97,265

READ AS

REM

DIM A7(A8.2)

DATA -209.618

READ A7

REM EARTHQUAKE NUMBER

AQ=82

Al1=2+A6 .

REM EARTHQUAKE DATA 1 MAG, DEPTH. AND DISTANCES FAOM ORIGIN TO LINES
DIM ACAD.ALl)

DATA 7.40.118,7213,33,141,6025,54,114,5.9,41,123,5,7,52.90

DATA 6.6.36,110,5-1,55,296,501-91,109.5,13.,57.,160,5.1,680,120

DATA S41.77.194.5.2,50,110.5.3.71,206.5,51,91,5:8,40,85,542,35,143
DATA 503.42,4%,4,6.51,118,406,62,99,4,8.33,118,4.9.33,10,4.5.33,18
DATA 405,98,223,406,54,58,409,33%64,405.33,146,4,5.33,15.4,7.33,84
BATA 4.5,33.36,4.8,80,152,448,65,113,40.5,78,114.4.7,84.211

DATA 409,41,164,4.9.86,233,408,75,110.448,33,105,4.7.33,64,4.9,33.,4
DATA 4,2,33,35,403.33,120,4,33.145,4,33,65-4.4,33,86,4.4,74,118

DATA 401,33,111,454,58,111,451,98,130,4.3,98,112,4,1.56,33.4.87.72
DATA 404.47,105.451,60,112,4.3.33,133.4.2,79,297,4.1.40.40,4,1,34,83
DATA 403,6,337,442,95,143,4+3,112,230,441,33,60.404.73,127

DATA 403,63,125,444,102.273,404,33.83,4.4,59,77,442,33.82,4.3.80.144
DATA 4.87.,144,3.6,117,183,349,153,330.3.8.33,85,3.8,154,198

DATA 3,6,163.,251,3.5,89,195,308,36,112,3.7,86,135,3.7,118,180

DATA 309.33.103,3.8,33.73,3.9,26.163.,3:8,136,.270

READ A

B

10 REM

20 REM -
30 REM PROGRAM CROSSECTION®

40

REM

S0 REM JACQUELINE ROUMP, JUANa 1985
60 REM ==
70 PAGE

80

INIT

90 SET DEGREES

100
110
120
130
140
150
180
170
180
180
200
210
220
230
240
250
260
270
280
230
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440

460
470
480
490
500
510
S20
S30
S40
S50
560
$70
$80
$90
600

REM PRESENTATION
REM ==s=====az==
CHARSIZE 4

PRINT ~

PRINT

PRINT

CHARSIZE 3

PRINT "PROGRAM TO DRAW EARTHQUAKE CROSSECTIONS”

PRINT “THE DATA FILE MUST HAVE ALL THE NUMERICAL DATA CONCERNING”
PRINT ~THE PLOT +~

PRINT *A TABLE A3 WITH A4 NUMBER OF CORNERS., READING THE LAT AND”
PRINT “LONG OF EACH CORNER.”

PRINT “A TABLE AS WITH A6 NUMBER OF PROJECTION LINES. READING THE”
PRINT “LAT AND LONG OF THE ORIGIN POINT AND THE SECOND POINT,”

PRINT “A TABLE A7 READING THE MAXIMUM AND MINIMUM DISTANCES ON EACH”
PRINT "PROJECTION LINES OF THE CORNERS.”

PRINT “A TABLE A WITH AQ EARTHRUAKES., -READING THE MAGNITUDE, DEPTH.”
PRINT ~AND DISTANCES ON THE PROJECTION LINES.”

PRINT ~“THE SECTIONS WILL BE DRAWN ON A BENSON 1332 PLOTTER.”

PRINT "THERE WILL BE UP TO 2 PAGES (29.7%42 CM FORMAT}. THE FIRST~
PRINT “PAGE WILL MAVE THE TITLE, THE LEGEND, AND THE TWO FIRST~
PRINT ~SECTIONS, THE SECOND PAGE THE REST OF THE SECTIONS.”

PRINT “THE PLOTTER WILL USE 3 PENS «~

PRINT ~ PEN O FOR THE LEGEND AND THE SECTIONS”

PRINT ~ PEN 1 FOR THE TITLE AND SUBTITLES~

PRINT # . PEN 2 FOR THE MAIN COMMENTS”

PRINT ~THE THREE PENS MAY BE OF THE SAME COLOR OR OF 3 DIFFERENT~
PRINT ~COLORS”

PRINT

PRINT ~ALL THE COMPUTATIONS PREVIOUS TO THIS PLOT HAVE BEEN MADE”
PRINT “WITH VARIOUS PROGRAMS ON A ZENITH 100 COMPUTER.”

PRINT

PRINT “WHAT [S THE NUMBER OF YOUR DATA FILE (IF ALREADY LOADED,”
PRINT “TYPE 0) 7 ”»

INPUT C

IF C=0 THEN 580

PRINT ~IS THE TAPE READY (Y/N) 7 <,

INPUT R$

A$=SEG(RS.1.1)

IF R§<>~Y~ THEN 460

PRINT

FIND C

APPEND SB80

PRINT

REM
REM
REM PLACE FOR THE DATA FILE
REM
REM
REM
REM

CROSSECTIONS”




610
620
630
840
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
8s0
00
910
920
930
940
850
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1670
1080
1080
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200

REM QUESTIONS
REM ss===
REM

REM  ASKING FOR THE TITLE. THE CROSSECTION NUMBER. THE SUBTITLES
REM
PRINT ~TITLE OF THE PLOT ? ~»

INPUT TS

PRINT

PRINT “THE TABLE HAS “,A6s” PROJECTION LINES~”
PRINT ~ HOW MANY CROSSECTIONS 0O YQU WANT TO PLOT ? ~»
INPUT N

IF N>AE6 THEN 680
REM  SUBTITLES
DIM CO(N)
FOR [=1 TON
PRINT “NUMBER OF THE CHOSEN CROSSECTION ~sI1s7 ? 7,

INPUT CO( D)
PAINT ~SUBTITLE OF THE CROSSECTION “il," 1 ~,
GO TO I OF 800.820.840,860.880

INPUT AS
GO TO 890

INPUT B$
GO TO 890

INPUT C$
GO TO 890

INPUT DS
G0 TO 830

INPUT ES
NEXT I
REM
REM  SEARCH FOR THE MINIMUM AND MAXIMUM CORNER DISTANCES
REM .
MO=0
M9=0
FOR [=1 TON

[F AZ(CO(I).,1)>M0 THEN 980
MO=AZ(CO(I1).1)

IF A7(CO(1).,2)<M9 THEN 1000
M9=A7(CO(I),2}

NEXT [

PRINT

PRINT “THE EXTREME MINIMUM AND MAXIMUM DISTANCES OF THE WHOLE"™
PRINT “CROSSECTIONS ARE + ";MOs* KM AND "/M9,” KM”

PRINT # WHAT MINIMUM ANO MAXIMUM DISTANCES DO YOU WANT AS A FRAME”
PRINT ~ (EACH SECTION WILL BE DRAWN WITH ITS REAL LIMITS WITHIN®
PRINT # THE SAME FRAME TO ALLOW A COMMON SCALE) 7 7,

INPUT M1.,M8

IF M1<M8 THEN 1130

M2z=M1

M1=M8

M8=M2

REM

REM  SEARCH FOR THE MAXIMUM DEPTH

REM
M7=A(1.2)

FOR [=2 TO AO

IF A([.2)=33 THEN 1200
IF A(1,2)<M7 THEN 1200
M7=A(1.2)}

NEXT I

1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330

1340

1350
1360
1370
1380
1390
1400
1410
1420
1420
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800

PRINT
PRINT *“THE DEEPEST EARTHQUAKE [S AT ~sM7:" KM”
PRINT 7 GIVE THE MAXIMUM DEPTH OF THE PLOT 7 =,
INPUT M7
PRINT
REM
REM ASKING FOR THE GRID CHARACTERISTICS
REM
REM
REM STEP TO PLOT
PRINT “GIVE THE STEP TO DRAW THE CONTOUR OF THE SECTION”
PRINT 7(AN INTEGER NUMBER OF KM} ¢ *,
INPUT M5
REM
REM LABELS AND TICK MARKS
PRINT .
PRINT “DISTANCES IN ROUND KM BETWEEN TICK MARKS ALONG BOTH AXES (A~
PAINT “MULTIPLE OF THE DRAWING STEP) 7?7 *»
INPUT M2
IF M2/M5-INT(M2/M5)>0.01 THEN 1370
PRINT “DISTANCES IN ROUND KM BETWEEN LABELS ALONG BOTH AXES (A”
PRINT “MULTIPLE OF THE DISTANCE BETWEEN TICK MARKS) ? ”s
INPUT M3 .
IF M3/M2-INT(M3/M2)>0.01 THEN 1410
M2=[INT(M2)
M3=INT(M3)
PRINT
REM
REM  ASKING FOR THE LIMITS, SIGNS AND COLORS OF EARTHQUAKE CLASSES
REM
Ma=A(1,1)
=M4
FOR I=2 TO AO
1F A(1,1)>M4 THEN 1570
Ma=A(I,1)
GO TO 1590
[F ACI,1)<ME THEN 1580
ME=A(I.1})
NEXT [
PRINT,
PRINT “THE MINIMUM AND MAXIMUM MAGNITUDES ARE ¢ 7;M4;” AND ",M6
PRINT ” HOW MANY CLASSES OF MAGNITUDE DO YDU WANT (UP TO 10) 7 7»
INPUT NO
DIM C3(NO.4)
CHARSTZE 2
FOR I[=1 TO NO
PRINT
PRINT “CLASS ~:1
PRINT ~ MINIMUM INCLUDED ? *»
INPUT C3(1.1) .
PRINT ~ MAXIMUM EXCLUDED 7 ~»
INPUT C3(I.2) . :
PRINT - SIGN NUMBER CHOSEN AMONG THESE « ~
PRINT "1 ¢« ¢+ » 24w s 3 e2, 437 S ¢,4”"
PRINT "6 « 0 » 7 ¢S 8¢ X s 9 ¢ 25 10 ¢ H”
INPUT C3(1,3) . '
PRINT 7 IN WHICH COLOR (0 TO 2) ? “»
INPUT C3(1,4)
NEXT [
REM




1810
1820
1830
1840
1850
1860
1870
1880
1890
1300
19%0
1920
1930
1940
1950
1960
1970
1980
1980
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
2290
2300
2310
2320
2330
2240
2350
2360
2370
2280
2330
2400

REM

REM COMMENTS LINES CREATION

REM

REM

REM  LEGEND FOR THE MAGNITUDE CLASSES

REM

FOR [=1 TO NO

X$=" o [*

GO TO I OF 1900.1930,1960.,1990.2020,2050.2080,2110,2140.2170

GOSuB 2210
F$=X$8“(”
GO TO 2190
GosuB 2210
GS=X9R7(~
G0 TO 2190
GOsuB 2210
H$=XSR" ("
GO TO_2190
GosuB 2210
I$=X$8" L~
G0 TO 2180
GOsSuUB 2210
Je=X$" ([~
GO TO 2180
GOSuUB 2210
KS=X$R”(”
GO TO 2190
cGosus 2210
LS=X$”[~
GO TO 2190
Gosus 2210
MS=X$R~"{~
GO TO 2180
cGosuB 2210
N$=X$2"(~
GO TO 2190
cosus 2210
0$=XSe~ [~
NEXT I

GO TO 2280
Y$=STR(C3(I,1))
XS=X$LYS
X$=X3R7 .~
Y$=STR(C3(I.2))
XS=XSRYS
RETURN

REM

REM CORNER LAT & LONG LINE
REM
P$="CORNERS « ~

Qs$=" ~

S$8=" ~

ve="*

FOR [=1 TO A4

GOSUB 2440

GO TO I OF 2370.,2370,2370,2390.2390,2390,2390,2410,2410,2410
PE=PSLVE

GO TO 2420

9$=052VS

GO TO 2420

2410
2420
2430
2440
2450
2480
2470
2480
2490
2500
2540
2520

.2530

2540
2550
2560
2570
2580
2580
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2880
2870
2880
2890
2900
2910
2920
2930
2340
2950
2960
2970
2980
2990
3000

S$=S88V§

NEXT I

G0 TO 2780

Ve=*~

IF AZ(1.1)<0 THEN 2480
X8="N" !

GO TO 2480

X$="5*

VE=VERXS
X$=STR(ABS(A3([,1)))
X9=LEN(XS)
X$=SEG(X$,2,X9-1)

IF X9<=7 THEN 2550
X$=SEG(X$,1,7}
V8=V$RXS

Ve=veer-~

IF A3(1,2)<0 THEN 2600
X$="E"

G0 TO 2610

X$="w"

VE=VERXS
X$=STR(ABS(A3(I,2)))
X9=LEN(X$)
X$=SEG(X$,2,X9~-1)

IF X9<=8 THEN 2670

X$=SEG(XS$.1.7)

V8=VERXS

[F [=3 THEN 2720

[F 1=7 THEN 2720

[F 1=10 THEN 2720

VE=vgR” ~

RETURN

REM

REM

REM CBMPUTATION AND DRAWING PART
REM

REM

REM  COMPUTING THE POSITION OF THE SECTION
REM

L=2%637 1 xSIN( (M9-M0O)%90/10000/2)

H=6371-(6371-M7 )xCOS( (M9-MO)x80/10000/2)
=H/L

IF R>0.38 THEN 2860

S=L/21

GO TO 2870

S=H/8

27=-1

Y0=12e1

Y1=-244-(8-H/S5)/2

REM :

REM  READYING THE PLOTTER

REM
CHARSIZE 3 . -

PRINT “ PLACE THE PEN HOLDERS AT THE LEFT END OF THE PLOTTERa”
PRINT ~PLOTTER READY (Y/N) 7 7,

INPUT R$

R$=SEG(RS.1.1)

IF RE<>"Y~ THEN 2950

REM

RAEM  PLOTTER INITIALIZATION




3010 GOSUB 76380 3610 GOSUB S420

3020 AEM 3620 Z1=-8.1

3030 REM DRAWING THE FIRST FRAME 3630 Z3=0%

3040 REM 3640 GOSUB S420

3050 Z2=0 3650 Z1=-8.7

3060 GOSuB 3100 3660 Z$=S$

3070 Z2=0 3670 GOSUB 5420

3080 GO TO 3270 3680 REM

3090 REM 3690 REM  DRAVING OF THE FIRST SECTION

3100 REM  SUBROUTINE TO DRAW A 29.7w42 CM FRAME 3700 REM

3140 REM 3710 M=1

3120 20=0 3720 20=3

3130 21=0 37230 Z1=-9.7

3140 GOSUB 7710 3740 G0SUB 7700

3150 Z2=1 3750 23=A%

3160 Z1=-42 3760 GOSUB 5490

3170 GOSU8 7700 3770 REM

3180 Z0=23.7 3760 REM  DRAWING OF THE SECOND SECTION

3190 GOsus 7700 3790 REM -

3200 21=0 3800 IF N<2 THEN 3880

3210 60suB 7700 3810 M=2

3220 20=0 3820 Z1=-11.3

3230 GOsus 7700 3830 20=0

3240 Z2=0 3840 GOSUB 7700

3250 RETURN 3850 Z$=B%

3260 REM 3860 GOSUB S490

3270 REM  TITLE AND MAIN COMMENTS PRINTING (TITLE DOUSLED) 3870 REM

3280 AEM 3880 REM  PRINTING OF THE LEGEND

3280 79=0 3890 REM

3300 Z4=0.6 3900 26=2

3310 25=0.6 3910 GOsuB 7740

3320 GOsus 7730 3920 Z4=0.4

3330 Z6=t 3930 Z5=0.4

3340 GOSUB 7740 3940 GOSUB 7730

3350 Z3=T$ 3950 2$="MAGNITUDE CLASSES « ~

3360 Z3=LEN(ZS) 3960 Z1=-1246

3370 11=-2.8 . . . 3970 Z0=0

3380 20=29.7/2-23/2x24 3980 GOSUB 5420

3330 GOSUB S420 3990 Z4=0.35

3400 Z0=20+0.02 4000 Z5=0.35

3410 GOSUB S420 4010 GOSUB 7730

3420 Z4=0.4 4020 Z6=0

3430 Z5=0.4 4030 GOsuB 7740

3440 GOSUB 7730 4040 FOR [=1 TO NO :

3450 26=2 4050 GOsSuB C3(1.3) OF 4210.4230.4250.4270,4290.4310,4330,4350,4370.4330
3460 GOSUB 7740 4060 GOSUB C3(I.4)+1 OF 4410,4430.4450

3470 Z1=-5.3 . 4070 GOSUB 7740 :

3480 20=3 4080 €0SUB [ OF 4470,4480,4490.4500,4510,4520,4530,4540,4550,4560
3490 Z$="EARTHGUAKES -CROSSECTIONS” 4080 GOSUB [ OF 4170.4190.4170.4180,4170,4190,4170,4190,4170.4190
3500 GOSUB 5420 4100 GOSUB 5420 '
3510 Z$="NUMBER OF EARTHQUAKES + ~ 4110 Z6=0 :

3520 V$=STR(AQ) : 4120 GOSUB 7740 L
3530 7$=7%8VS 4130 GOSUB I OF 4570.4600.4630.4660,4690.4720,4750,4780.4810.4840
3540 Z1=-6.4 4140 GOSUB 5420 ’ .
3550 60SuB S420 . 4150 NEXT [

3560 Z1=-7.5 4160 GO TQ 4900

3570 Z5=P$ 4170 Z0=0

3580 Z4=0.3 4180 AETURN

3590 ZS5=0.3S5 4190 20=9.1

3600 GOsuB 7730 4200 RETURN



4210 Z8$="+" 4810 Z$=N$

4220 RETURN 4820 20=0.7

4230 23="»" 4830 RETURN

4240 RETURN 4840 2508

4250 7§="s" 4850 20=9.8

4260 RETURN 4860 RETURN

4270 25="$~ 4870 REM

4280 RETUAN 4880 REM.  PAINTING THE DEPTH LINE COMMENT
4290 2§5=".~ 4890 REM

4300 RETURN 4900 Z8=“ALL EARTHQUAKES PLOTTED AT THE SURFACE HAVE A NORMALIZED DEPTH~
4330 78="0" 4910 20=0

4320 RETURN 4920 71=21-1.3

.4320 28="5" . 4930 GOSUB 5420

4340 RETURN : 4940 7$="(0 OR 33 KM)”
4350 Z§="x~ 4950 71:71-0,8

4360 RETUAN - 4960 GOSUB S420

4370 72$="2" . 4970 {F N<3 THEN 5360
4380 RETURN 4980 REM

4390 Z$="H~ 4930 REM  SECOND PAGE
4400 RETURN 5000 REM  —m<memmo—mo
4410 26=0 SOIC REM  GOING TO, THE NEW ORIGIN AND ORAWING THE FRAME
4420 RETURN 5020 REM

4430 26=1 5030 21=-23

4440 RETURN : 5040 20=-2

4450 262 S0S0 GOSUB 7700

4450 RETURN S060 GOSUS 3100

4470 21=-14 5070 REM

4480 RETURN S080 REM  THIRD ‘SECTION
4430 21=-15 S090 REM  ——=-=mm—mmmmm
4500 RETURN 5100 M=3

4510 21=-18 S110 Z1=-2.9

4520 RETURN . 5120 20=3

4530 21=-18 5130 GOSUB 7700

4540 RETURN 5140 Z3=CS$

4550 21=-19 S150 GOSUB 5490

4560 RETURN S160 IF N<4 THEN 5360
4570 28=FS 5170 REM

4580 20=007 S180 REM  FOURTH SECTION
4590 RETURN S190 REM  ~—m-mmm—mmmmme
4600 25=CS 5200 M=o

4610 20=8.8 ‘ 5210 Z1=-11.9

4620 RETURN 5220 20=0

4630 Z$=H$ S230 GOSUB 7700

4640 20=0.7 5240 23=0%

4650 RETUAN » 5250 GOSUB 5490

4660 7$=18 S260 IF N<>5 THEN 5360
4670 20=9.8 5270 AEM

4680 RETURN 5280 REM  FIFTH AND LAST SECTION
4690 Z$=J8 $290 AEM

4700 70=0.7 5300 M=S

4710 RETURN $310 Z1=-11.9

4720 78=K$ $320 20=0

4730 20=9.8 S330 COSUB 7700

4740 RETURN 5340 25=E$

4750 28=L$ S350 COSUB 5490

4760 Z0=0e7 5360 END

4770 RETURN 5370 REM

4780 23=M$ ' 5380 REM

4790 20=9.8 : 539C REM SUBROUT INES

4800 RETURN 5400 REM ===z==za=z==



5410 REM 8010 Z1=-1.2

5420 REM  SUBROUTINE TO PRINT TEXT 6020 Z4=0.3

5430 REM 8030 Z5=0.3S

5440 Z3=LEN(Z$) 6040 GOSUB 7730

5450 GOSUB 7700 6050 Z6=2

5460 GOSUB 7720 6060 GOSUB 7740

5470 RETURN 8070 GOSUB S420

5480 REM 6080 REM

5490 REM  SUBACUTINE TO DRAW A SECTION 6090 REM  SECTION DRAWING

53500 REM 6100 REM - = = - - - - -

$510 20=0 6110 Z4=0.3

5520 Z1=0 6120 ZS=0.3

5530 GOsus 7710 6130 GOSUB 7730

5540 REM 6140 26=0

5550 REM  SUBTITLE PRINTING 6150 GOsSuUB 7740

5560 REM - = - - - = - - - : 6160 Z0=Y0D

§570 Z4=0.4 6170 Z1=v1

5580 Z5=0.4 6180 NS=INT(M9}-INT(MO)+1

5590 GOSuB 7730 6190 03=MO-((MB-M1)/2+M1)

$S600 Z6=1 6200 NE=INT(M7)

5610 GOSUB 7740 6210 REM

5620 Z1i=-0.4 6220 REM  TOP OF THE SECTION

5630 GOSUB S420 © 6230 D6=0

5640 REM 6240 K=1

5650 REM - PROJECTION LINE COMMENT CREATION AND PRINTING 6250 GOSUB 6390

5680 REM - = = = - - = = o o e oo - o m - e - 6260 REM

5670 2$="PROJECTION LINE « ORIGIN ~ 6270 REM  RIGHT SIDE

5680 F9=0 . €280 GOSUB €850

5690 GOSUB 5760 : 6290 REM

S700 Z$=Z$8Vv$ 6300 REM  LEFT SIDE

5710 2$=Z%8~ SECOND POINT ~ 6310 D&=M7

5720 F9=2 6320 K=-1

$730 GOSUB 5780 6330 GOSUB 6850

5740 Z$=Z$2V$ 6340 REM i

$750 GO TO 6010 6350 REM  BOTTOM OF THE SECTION

5760 V="~ 6360 GOSUB 6390

5770 IF AS(M.1+F9)<0 THEN SBOO 6370 GO TO 7340

S780 X$="N~ 6380 REM

5790 GO TO 5810 63930 REM  TOP AND BOTTOM DRAWING SUBROUTINE
5800 X$="S" 6400 REM = = = = = = = = = = = = = - e -
5810 v$=V$axs 6410 Z0=Y0+(8371-D6'xSIN(D3x30/10000)/S

5820 XB=STR(ABS(AS(M,1+F2))) 6420 Z1=Y1-(6371-(6371-06)xC0S{D3%30/10000))/S
S830 X9=LEN(XS) 6430 GOSuUB 7700

5840 X$=SEG(X$.2,X9-1) 6440 22=1

5850 [F X89<=7 THEN 5870 6450 D3=INT(MO/MJ+1 )mMS-( (M8-M1)/2+M1)

5860 X$=SEG(X$.1.7) 6460 D7=INT(MO/M5+1)=MS

5870 V8=V$RXS : 6470 Z0=Y0+(6371-D6 xS IN(D3x90/10000)/S

5880 V§=vSR~-~ ’ 6480 20=Y1-(6371-(6371-06)=C0S{D3x90/10000))/S
5890 IF AS(M-2+F9)<0 THEN S920 6490 FOR [=0 TQO NS STEP MS

5900 X$="€" 6500 E1=(D3+[)=90/10000

5910 G0 TO 5930 6510 Z0=YD+(6371-DE)uSINIE1)/S

5920 X$="u~ 6520 Z1=Y1-(6371-(6371-0D6)mCOS(E1))/S

5930 V$=VSLX$ 6530 cosus 7700

5940 X$=STR(ABS(AS(M,2+F9))) 6540 REM

5950 X9=LEN(XS) 6550 IF ABS((D7+[)/M2-INT((D7+[)/M2))>0.1 THEN 6790
5960 X$=SEG(X$.2.,X9-1) 6560 Z1=21+Km0+2mCOS(E}) .
$870 [F X9<=8 THEN 5990 : 6570 Z0=Z0+KmO.2xSIN(E1)

5980 X$=SEG(XS$.1.,7) 6580 GOSUB 7700

S990 V8=V3LX$ . 6590 IF ABS((D7+[)/M3-INT((D7+1)/M3))>0.1 THEN 6750

6000 RETURN 6600 22=0



6610 28=07+1 7210 20=20-K»0.1m05

6620 Z$=5TR(Z8) 7220 €OSUB 7700

6630 23=LEN(Z$) 7230 22=1

6640 Z0=20-001%SINCE1)-{23-1)/2%24 ) 7240 20=Y0+(6371-1)wD4/$

6650 Z1=Z1+K»0.1%COS(E1) 7250 21=Y1-(6371-(6371-1)205)/S

6660 IF K=1 THEN 6680 7260 GOSUB 7700

6670 21=21-25 7270 NEXT I

6680 GOSUB 7700 7280 Z0=Y0+(6371-M7 )xD4/S

6690 GOSUB 7750 7290 Z1=Y1-(6371-(6371-M7)2D5)/S

6700 IF K=1 THEN €720 7300 GOSUB 7700

8710 Z1=21+25 7310 72=0

6720 20=Z0+0,1=SIN(E1)+(Z3-1)/2n24 7320 RETURN

6730 Z1=71-Kx0.1=COS(EL) 7330 REM

6740 COSUB 7700 7340 REM  EARTHQUAKES PLOTTING

8750 Z2=1 7350 REM = = = = = = = - - -

6760 Z0=Y0+(6371-D6)aSIN(E1)/S 7360 FOR =1 TO AO

6770 21=Y1-(6371-(6371-D6)nCOS(E11)/S 7370 IF A(1,2)<>33 THEN 7390

6780 GOSUB 7700 7380 A(1.2)=0 )

6790 NEXT 1 7390 IF A(L,2)>M7 THEN 7570

6800 Z0=Y0+(6371-D6)wSIN( (D3+(M9-MO))InS0/100001/S ) 7400 FOR J=1 TO NO

6810 Z1=Y1-(6371-(6371-DE }uCOS( (D3+MI-MO )w90/10000))/S 7410 IF ACL.1)<C3(J.1) THEN 7570

6820 GOSUB 7700 . 7420 IF A(1.1)=>C3(J4.2) THEN 7450

6830 72=0 7430 6=J

6840 RETURN 7440 GO TO 7460

6850 REM LEFT AND RIGHT SIDES SECTION DRAWING SUBROUTINE 7450 NEXT J

BBEO REM = = = = = = = = = & = e e e e e e - - - - 7460 IF A(I.M+2)<M1 THEN 7570

6870 NB=INT(M7) ) 7470 IF A(I,M+2)>M8 THEN 7570

6880 IF K=-1 THEN 6910 7480 Ei=(A(I,M+2)=((M8-M1)/2+M1))%80/10000
6890 L=M9 - 7490 20=Y0+(6371-A(1,2))aSIN(E]1)/S

6900 GO TO 6920 7500 21=Y1-(6371-(6371-A(1,2))%COS(E1))/S
6910 L=MO 7510 20=20-0415

6920 D9=(L-~((MB-M1)/2+M1))x30/10000 . 7520 GOSUB C3(G.3) OF 7580.7580.7610,7610.7630,7610,7610.7610.7610.7610
6930 D4=SIN(DS) 7530 GOSUB C3(G.3) OF 4210.4230.4250,4270,4290,4310,4330,4350,4370.43390
6940 D5=COS(DY) 7540 GOSUB C3(G.d)+1 OF 4410,4430,4450
6950 Z0=Y0+6371xD4/S 7550 GOSUB 774D

6960 Z1=Y1-(6371-6371xD5)/S 7560 GOSUB 5420

6970 GOSUB 7700 ) 7570 NEXT [

6980 72=1 R 7580 RETURN

6980 FOR I=0 TO N6 STEP MS 7590 21=21-0.12

7000 Z0=Y0+(6371-1)xD4/S 7600 RETURN

7010 Z1=Y1-(6371-(6371~[)uDS)/S 7610 Z1=21-0615

7020 GOSU8 7700 7620 RETURN

7030 [F ABS({I/M2-INT([/M2))>0.1 THEN 7270 7630 Z1=21-0.06

7040 Z1=21-K=0.2x04 7640 RETURN

7050 20=Z0+Kx0e2x05 7650 REM

7060 GOSUB 7700 7660 REM :
7070 IF ABS(I/M3-INT(I/M3))>0.1 THEN 7230 7670 REM BENSON PLOTTER SUBROUTINES
7080 22=0 7680 REM 2

7080 z8=I 7630 GO TO 7790

7100 [F K=1 THEN 7150 7700 60 TO 8030

7110 Z$=STR(I) 7710 GO TO 8320

7120 Z3=LEN(ZS) ) 7720 GO TO 8380

7130 20=20+K=0s1x0S5-23524 7730 GO TO 8480

7140 GO TO 7160 7740 GO TO 8620

7150 20:20+K#0.1%05 7750 GO TO 8710

7160 GOSUB 7700 ‘ 7760 REM

7170 GOSUB 7750 7770 REM  INITIALIZATION OF THE BENSON 1332 PLOTTER -
7180 IF K=1 THEN 7210 7780 REM i

7190 20220-Kn0.1205+23n24 7790 DIM Z(25).2$(80)

7200 GO TO 7220 7800 ON SRQ THEN 7980



7810
7820
7830
7840
7850
7860
7870
7880
76890
7900
7910
7820
7930
7940
7950
7960
7970
7980
7990
8000
8010
8020
8030
8040
8050
8060
8070
8080
8030
8100
8110
8120
8130
8140
8150
8160
8170
8180
8180
8200
8210
8220
§230
8240
8250
8260
8270
8280
8290
8300
8310
8320
8330
8340
8350
8360
8370
8380
8390
8400

PRINT ~BENSON ADDRESS ? “»
INPUT Z(2S)

PRINT 0Z(25)+4776 17/
Z$=CHR(34)

PRINT ©Z(25)¢28,7#328 ' ( )u+.-,/01234567891:<=>7",
PRINT 0Z{(2S)«*QABCDEFGH [ JKLMNOPQRSTUVWXYZIN]t";

PRINT 0Z(25)+« USING "A/L7 " ~
PRINT 02(25)+*76

PRINT 0Z(2S)*

PRINT 0Z(2S)+ USING "A/L" ¢~ *
2(1)=0

Z(2)=0

2(3)=200

2(5)=60

2(6)=0

2(13)=0

2(20)=2(3)

2(21)=2(3)

RETURN

REM

REM  MOVING THE PEN

REM  —mmememeemee
2(7)=INT{20%Z(20))
2(8)=INT(Z1xZ(21))
209)=2(7)-2(1)

2(10)=2(8)-2(2)

2(1)=2(7)

2(2)=2(8)

2(7)=ABS(2(9))

2(8)=ABS(Z(10))

IF 2(7)>16383 THEN 8200

IF Z(8)>16383 THEN 8200
2(7)=0

2(11)=2(8}

2(12)=2(10)

PRINT 0Z2(25)+%PL #»2(111,2(12)»22/
PRINT 0Z(25)¢ USING "A/L®«” ~°
[F Z(7)>1 THEN B0SO

RETURN
2(7)=INT((Z(7)+16383)/16384)
2(8)=INT((Z2(8)+163831/16384)
IF 2(7)>Z(8) THEN 8240
2(7)=2(8)
Z{11)=INT(Z(9)/Z(7))
2(12)=INT(2(10)/2(7))
2(8)=Z(9)-2(11)
2(10)=2(10)-2(12)

60 TO 8160

REM

REM  CHANGING THE ORIGIN

REM ———eemmeememmmm e
2(1)=INT(Z0%Z(20))
Z(2)=INT{Z1xZ(21))

RETURN

REM

REM WRITING A STRING OF CHARACTERS
REM
PRINT 0Z(25)+7TX *423:” %123
PRINT 0Z(25)¢ USING “A/L”7 " ©
2(1)=2(11+2(5)m23

s

1

ga10
8420
8430
8440
8450
8460
8470
8480
8490
8500
8510
8520
8530
8540
8550
8560
8570
8580
8530
8600
8610
8620
8630
8640
8650
8660
8670
8680
8690
8700
8710
8720
8730
8740
8750
8760
8770
8780
8790
2800
8810
8820

8830

8840
8850
8860
8870
eseo0
8890
€900
8910
8920
8930
8940
8950
8360
8970
8980
8390
8000

2021=2(2)+2(6)%23

PRINT QZ(25)+”NT *,2{5)w23)" ";2{69%23,

PRINT 0Z(25)¢ USING "A/L"«" ~

RETURN .

REM

REM  INITIALIZATION OF CHARACTER TYPZ AND DRIENTATION
REM — e
2(5)=24xC0S(29)

2(6)=24xSIN(Z9)

2(16)=INT(4nZ(S)xZ2(20)/3)
2017)=INT{-4nZ5%Z(20)xSIN(Z3)/3)
Z2(18)=INT(4x2(6)xZ(21)/3)

2(19)=INT(4mZ5%Z(21 )=COS(Z9)/3)

PRINT ©Z(25)47SZ *;Z(16)s" "32(17)s% *22(18)s" *22(19),
PRINT 0Z(25)s USING ~"A/L"¢* 7

2(5)=INT(Z(5)aZ(20))

2(8)=INT{Z(B)nZ(21))

RETURN .

REM

‘REM  CHANGING THE PEN

REM e
2(14)=INT({ABS(Z6))-3xINT( INT(ABS(26))/3)
[F Z2(14)=2(13) THEN 8670 ’
PRINT 0Z(25)s"NP 7,2(14),

PRINT QZ(25)s USING "A/L7 ™ ~
2(13)=2(14)

RETURN

REM

REM  PRINTING OF NUMBERS

REM  mmmmmmecmememmmem : ) R
Z7=INT(Z7)

Z(8)1=ABS{INT(27))

IF 2Z7>-2 THEN 83910 -
1F Z(9)<10 THEN 8760

2(9)=9 .

28=STR(Z(9))

1$=7%R"E~

2(9)=2(9)+7

IF 28>0 THEN 8830

2(9)=2(9)+1

PRINT 0Z(25)*TX “3Z(9)s* *»

GO TO 8840

PRINT Q0Z(25):”TX "3Z2(8)},

PRINT 0Z(25)+ USING Z2$28»

PRINT 02(25)+ USING “A/L” " =
2(1)=Z(1)+2(9)nZ(S)
2(21=2(2)+2(9)aZ(6)

PRINT 0Z(25)«”NT ~,;Z(9)x2(5)s* ~,2(9)%Z(6)
PRINT 0Z(251¢ USING “A/L"+" ¢
RETURN .
Z(7)=INT(LGT(ABS(Z8)+0s5)1+1

[F Z(7)>0 THEN 8940

2U7)=1

IF Z8=>0 THEN 8960

U7 12274}

2$=STR(2(7))

73=2587D"

IF Z7>-1 THEN 9010

2(9)=2(7)

G0 TO 8810



9010
8020
9030
9040
2050
9060
9070
2080
2080
8100
8110
9120
9130
9140
9150
9160
9170
8180
9180
8200
9210
9220
9230
9240
9250
9280

L(BI=LEN(Z81+2
1%$=7%2%, D~

IF 2(9)<10 THEN 9050

2(9)=9

GO TO Zi{9)+1 OF 8060.90€0.9100,3120,9140.9160.91€0,93200.9220, 9240
Z8=REP(~” ~,Z2(8)+1.1)

G0 70 9250
Z8=REP(~17,2(8),1)
GO TO 9250
Z8=REP(~2~,2(8),1)
GO TO 9250
Z$=REP(~37,2(8).1)
GO TO 9250
I$=REP(~4~.,2(8),1)
GO TO 8250
2$=REP(~57,2(8).1)
GO TO 9250
18=REP(~6~.2(8).1)
GO TO 9250
I$=REP(~77,Z(8}),1)
GO TO 9250
Z$=REP(~8~,2(8),1)
GO 1O 9250
I$=REP(~9%,2(8).1)
2(91=2(9)+2(7)+1
GO TO 8810

*0O

CROSSECTIONS

PROGRAM TO DRAW EARTHQUAKE CROSSECTIONS
;HE DAT¢ FILE MUST HAVE ALL THE NUMERICAL DATA CONCERNING
HE PLO

A TABLE A3 WITH A4 NUMBER OF CORNERS, READING THE LAT AND
LONG OF EACH CORNER.
A TABLE A5 WITH A6 NUMBER OF PRDJECTION 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
PROJECTTION LINES OF THE CORNERS. .
A TABLE A WITH A@ EARTHOUAKES, READINGC THE MAGNITUDE. DEPTH,
AND DISTANCES ON THE PROJECTION LINES.
THE SECTIONS WILL BE DRAWN ON A BENSON 1332 PLOTTER.
THERE WILL BE UP 10 2 PAGES (29.7%42 CM FORMAT), THE FIRST
PAGE WILL HAVE THE TITLE. THE LEGEND, AND THE TWQ FIRST
SECTIONS, THE SECOND PAGE THE REST OF THE SECTIONS.
THE PLOTTER WILL USE 3 PENS :

PEN B FOR THE LEGEND AND THE SECTIONS

PEN 1 FOR THE TITLE AND SUBTITLES

PEN 2 FOR THE HAIN COMMENTS
THE THREE PENS MAY BE OF THE SAME COLOR DR OF ‘3 DIFFERENT
COLORS

ALL THE COMPUTATIONS PREVIOUS TO THIS PLOT HAVE BEEN MADE
WITH VARIOUS PROGRAMS ON A ZENITH 100 COMPUTER.

WHAT IS THE NUMBER OF YOUR DATA FILE (FF ALREADY LOADED.
TYPE @) ?
IS THE TAPE READY (Y/N} ?_Y_

TITLE OF THE PLOT ? MIDDLE AMERICA TRENCH 6

THE TABLE HAS 1 PROJECTION LINES

HOW MANY CROSSECTIONS DO YQU WANT T0 PLOT ? |
NUMBER OF. THE CHOSEN CROSSECTION 1 2. |
SUBTITLE OF THE CROSSECTION 1 . MAT S

THE EXTREME MINIMUM AND MAXIMUM DISTANCES OF THE WHOLE

CROSSECTIONS ARE . -209 KM AND 618 kM »
WHAT MINIMUM AND MAXIMUM DISTANCES DO YOU WANT AS A FRAME
(EACH SECTION VILL BE DRAWN WITH ITS REAL LIMITS WITHIN
THE SAME FRAME TO ALLOW A COMMON SCALE} ? -300,700

THE DEEPEST EARTHQUAKE IS AT 163 KM
GIVE THE MAXIMUM DEPTH.OF THE PLOT ? 350

GIVE THE STEP TO DRAW THE CONTQUR OF THE SECTION..
{AN [NTEGER NUMBER OF ‘KM) : 5

DISTANCES IN ROUND KN BETWEEN TICK MARKS ALONG BOTH AXES (A
MULTIPLE OF THE DRAWING STEP) ?

DISTANCES [N ROUND KM BETWEEN LABELS ALONG BOTH AXES (A
MULTIPLE OF THE DISTANCE BETWEEN TICK MARKS) ? 100

THE HlNIHUﬁ AND MAXINUM MAGNITUDES ARE , 3.5 AND 7.13
HOW MANY CLASSES OF MAGNITUDE DO YOU WANT (UP TO 10} ? .4



i

CLASS 1

HINIUN TNCLUDED 7

NAXIMON EXCLUDED ?

S1GN NUMBER CHMOSEN

1.0 ¥ 3 e 1 83

6:0, «8$3 8.:%; 9.2
N WHICH COLOR (B 0 2) 8

f H ' v 8
7.8 ®:Xx; ®.21,
I¥ WHICH COLOR (8 YO 2) Ly X

CLASS 4

CEN IO INCLUDED ?

MXIMUM‘.DEO';

SICN MABER CHOSEN THESE .
1:4; 2:9; 3rw,; ' H
$.90; ?7:98; 8.2 0.2

IN VHICH COLOR (8 YO 2) i X

PLACE THE PEN HOLOERS AT

PLOTTER READY (Y/N) ? Y
BENSON ADDRESS ? 41

THE LEFT END OF THE PLOTTER

MIDDLE AMERICA TRENCH 6

EARTHQUAKES CROSSECTIONS
NUMBER OF EARTHQUAKES : 82

CORNERS : N154097-W101.33 N20.36-W360413 . N20.587-W37.501
N15.397-W102.35

MAT 6
PROJECTION LINE ¢ ORIGIN Ni6.5-W100.68 SECOND POINT N20.155-W37.265
0 -200, , 7109 0 100 200 FQQ_;. 400 . 500 goo o
+#+&” *: x *
X n +
100 f A A 100
200 200
300 300
: S S S T L LA A L L N O I A B

o0 0 100 200 300 400 SO0 ' &og

]
[\
[=)
o

MAGNITUDE CLASSES

o H [ 31 4[ + 3»[ 4: 405[
# : [ 405, 5[ x +[ 5,8

ALL EARTHQUAKES PLOTTED AT THE SURFACE HAVE A NORMALIZED DEPTH
(0 OR 33 KM)





