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1983/60. A FORTRAN program for calculating the gravitational attraction
of polygonal bodies with infinite strike length

R.G. Richardson

Abstract

This program calculates the gravitational attraction of one
or more polygonal bodies of infinite strike length at a number of
points along a traverse perpendicular to the body strike. The out-
put from the program is a series of tables giving the distance of
the station from the origin, the station elevation, and the gravity
anomaly. If desired the progressive contributions of the bodies in
a multi-body model may be printed.

THE PROGRAM
GRAV2D (Appendix 1)

This program uses a simplification of the STKLMT routines (Milsom
and Worthington, 1977) to calculate the gravitational attraction of a
polygonal body of infinite strike length. The program flow is controlled
by a variable at the end of each data set which allows re-entry to wvarious
stages of the calculations. The program 1s run using a previcusly created
disk file assigned to logical unit 5 for input and a lineprinter, assigned
to logical unit 6, for output. For convenience of calculation the traverse
starts at the origin and extends only in the positive X direction. The
bodies, however, may have negative X co-ordinates,

The input data read from logical unit 5 is:
Measurement unit specification

Hkm Horizontal units O for kilometres, 1 for metres
Vkm Vertical units O for kilcmetres, 1 for metres

Traverse specifications

DL  Calculaticon point interval

NSTAT The number of calculation points

HSTATN (P) Elevation of the Pth calculation point (positive upward).
If the elevations are all to be zero then set HSTATN{1l) =
-2000.0 and no further elevation data are needed. If
elevations are specified, more than one may be input on
each line. ’

Overall body specifications

TITLE An eighty-character title copied to the printer for
clarification.
NBODY The number of body specifications following.

Individual body specifications

NSIDES The number of sides of the polygon

DENSTY The density contrast of the body (t/m3)

X(K), Y(K) Co-ordinates of the vertices of the body taken clockwise
arcund the polygon. K =1, ..., NSIDES.
Note that Y(K) is positive downward.

60-1



a
Terminator

KEY controls the program flow after the previous computation
3 program stops
2 new body specifications are to be read and cumulative
totals are to be cleared
1 new body specifications are to be read and the attractions
calculated added to the previous totals. This allows the
contributions of individual parts of a model to be checked.
0 read new traverse and body specifications
-1 wused in ONE body case to change some of the body vertices

TITLE 80 characters on one line
NVERT the number of the vertex to be changed
(NVERT = -1 when the changes have all been made)

X (NVERT), Y(NVERT) the new vertex co-ordinate
-2 used in ONE body case to change density contrast
TITLE 80 characters on one line
DENSTY New density contrast (t/m3)
-3 wused in ONE body case to change vertices and density contrast
TITLE 80 characters on cne line.
DENSTY MNew density contrast (t/m3)
NVERT Number of the vertex to be changed
(NVERT = -1 when the changes have all been made}
X (NVERT), Y{NVERT} the new vertex co-ordinates

Appendix 2 shows a sample set of input data and Appendix 3 shows the
corresponding output.

REFERENCE
MILSOM, J.; WORTHINGTON, G.A. 1977, Computer programs for rapid computa-
tion of gravity effects of two-dimensional and three-dimensional bodies.

Comput .Geosci. 3:269-281.

{21 November 1983]
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APPENDIX 1

Program GRAVZ2D

ETITIL GRAVED FTH - 20 GRAVITY MOILELLING

e

(9]

)

BRSED OW STELMT (COMPUTERS & GEGZCIEMCES W3 FF Ze9-Z2810

DA STAROEYS METHOD (Usas/ 20

DIMENSION HR(188)1, HETATNCL1@8)., Yo1aey, HCALC 183k, suMclaas, DIST olau)
SET UP FOR 1eg CARLCULATIGN FOINTS AND 408 SIDES OF BODY

LOGICAL HKM, YKM

LD TQ SET THE HORIZOMWTHL RMND YERTICAL UMITE
INTEGER KEY

COMTROLZ THE PROGRAM FlLOW

Z MORIZONTAL, YERTICAL UNITE @=kM. L=H

HEKM=TIH | E @&
VEM=TIY . EQ. @
&9 CONTIHUE

T HERE TO REAL NEW TRAVERZIE INFORMATION
READCS, «) L. HSTAT

STHTION IMTERVAL. HUMEBER OF STRTIOMNS
IF CHSTART . GT. 4@@x STOP TGO MANY STATIONS
READ (S, 3 HSTHTHCOL1D

REHD THE FIRST HEIGHT AHD IF IT IS <-1993. SET nmll HEIGHTS TO ZERD
IF CHESTHTN<L? | GT. =1939 @) THEN
BRCKSPACE 5
READCH, %) CHSTATNCI>. I=1. NSTAT>
FACT=1. @
IF ¢, HOT. YKM) FACT=6. 004

C OCORVYERSION FROM METRES IF HEEDED

DO 3@ I=1.MSTRT
23 HCRLCCI »=—HSTATH{I »*FRCT
CHANGE THE HEIGHT CONVENTIONM TCO SUIT THE PROGRAM
ELSE
PO 3F1 I=1.NETRT
HCALCCION=0, o
Sl HSTAHTHI»=9. @
SET ALL 1O ZERAQ
ERNDIF
A3 CONTINUE
Tl HERE TO REMD RCGDY DATH
DG 41 I=1, NSTHT
41 SUM{TI =3 &
ZERD THE ARRAY USED TO ACCUMULATE THE TOTHL MVALUES
4% CONTIMUE
70 MERE TO ADLD A& KEMW BODY ANMD ACCUMULATE THE ANOMALY — USEFUL
FOR PUTTING A MODEL TOGETHER BIT BY BIT
CARLL HERD<HEM. YkKM)
HEAD UP THE QUTPUT SECTION
RERDLD, *) NHEQDY
MO OF BODIES
MCOLUINT =4
COUMNTER FOR MNUMBER OF BODIES ACTUALLY RERD
i CONTINUE
FH{LIND TO HERE FOR EARACH BODY
READCS. 2 NSIDES, ENSTY

I WO OF STIDES OF BODY, DEMSITY

IF ¢WSIDES . GT. i@|) STOP “7T00 MANRY SIDES iii-
RERDCS. *> XTI, Y oIo. I=4, NSIDES)

DO T1 I=1. HSTHT

IF ¢ NMOT. HEM)Y <C(Ti=xT o+l G@l
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IF OO HOT, VEM) WODo="Yilrxa gl

L CORVERT TS KM 1F NECESSARY

il CONTINUE

B CONTINUE

. 1Tt} HERE FOR SIMGLE BODY CALCULATION OF RECALCULATLON WITH SEME gODY
DO &1 I=1, HSTAT

Wo=FLORT (-1 »+DL

c CHLZILATION POINT

CHLL STKLEMTCORC, HCRLCOI . %, Y. NSIDES. DENSTY. 1. HTMP, -4 @@, 8. TFLAG. 63
SUMOT D =SUMCI»+G
Gl CONTIHUE
- CALCULATE AT EACH POIWT FOR EACH BODY AND ACCUMULATE TOTALS
HOCQIMT=HCOUNT+1
IF CHCOUNT LT, HBODY)Y GOTO S@
» IF MORE BODIES RERD RNOTHER AND ARDD TO PREVIOUS TOTAL
DO &2 I=1. HSTAT
2 PISTCI=FLOATCI-10 DL,
c LEEED FGR PRINTIMG DISTARNCE ALONG TRAYVERSE
MEOWE=HITATA2

- PRINT AS THWO SETS OF COLURNS

DO &3 I=1. MROWS
FLOSHA=DISTI)
IF . NOT. HEM) FPOSHNASPUSHAR+1300. @

- COMVERT 7O METRES IF NECESSARY

J=I+NHROKWES »
POSKE=DIST (T
IF <. HOT. HEM)> POSHE=FOSHNE+1iRDS. @

- CONVERT 1O METRES IF MECESSARY

gt}

WRITECS, 188 POSHNA, HETATNCI Y, SUMCI, POSHE, HSTATM (T >, SUMCT)
160 FORMATOZOF14, 3. 4%, F16. 3, 6%, F9. 2. 18K )
&3 CONTIMNUE
IF (MOD{NSTRT. &> . NE. @¥ THEN
OLR MO OF CALCULATION POINTS
POSMA=DLISTCHSTAT
IF COHOT. HEM) POSHNA=POSHA*LGRE @

- COMYERT TO METRES IF NECESSARY

L

L]

(]

URITECE, 1683 POSNA, HETATHC(NSTAT > SUMONSTRT »
ENDIF
FINISH FRINTING

NOR FIRD OUT WHAT TO DO KWEXT

READCS. %) KEY

IF {KE¥ .GE. 3 . 0OR. KE'Y .LT. -3» STOP
EMD OF RUN

WRITEC(S, 104
161 FORMATCAA A0

. GPACE A FEW LIMES

IF <KEY . ES. 25 GOTO 44
GET NEW BODY SPECIFICATIONS
IFCKEY . EC 1) GOTO 4%

- READ NEW BODY SPECTIFICATIONS AND ADD TO EXISTIMG TOTHL

IF £KEY | EQ. 8> GOTa 20

- HEM TRAVERSE AND BODY SPECIFICATIONS

CHLL. HERD<HEM. YkM)
IF CKEY . EL. -2 (0R. EEY (B —-3) READCS. w0 LENSTY

. MEW DENSITY

IF <KEY . EQ@ -1 . 0OR. KEY .E&. -2 THEN

- BET NEW WERTICES

B COGNTIMNUE
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RERDLD. % IVERT
IF CINVERT . ME. -1 THEN
IF CIVERT . GT. HIIDES? STOP “INYALID YERTEHA rHLUMEER-
ERCKSFACE 5
FEADCS, ) ITHMP, X{IVERT . YCIVERT)
IF ¢ HOT. HeEMd MIOIVERTI=M(IVERT =&, BEd
IF <. MOT. ¥KMY YOIVERTHI=YIIVERT >+, 051
O COMYERT TO KM
SOTO 7a
ENDIF
ENDIF
NEODY=1
HCOUNT=1
DO F1 I=1i.HSTHT
Yi SUM{I0=0, @
GOTO £@
EXD
SUBROUTINE HEADIHKM, ¥YEM:
REARL TITLELZ2G
LOGICAL HKM, VKM
READCS, 486> TITLE
135 FORMAT(20A4
WRITECS, 283> TITLE
2UH FORMART (1, 2084
WRITE<S, 2641.)
ZEL FORMAT(2{4X, "POSITION . d¢X, "ELEVATION . V¥, “"ANOMALY “ . 18%2 2
IF <HKM> THENM
IF <WKM> THEN
HRITECS, EB2
ELSE
WRITE <&, 283>
EHDIF
ELSE
IF {¥KM> THEN
MEITECE, 2id )
ELSE
MRITECG, 2R5
EHNDIF
ENDIF
2EE FORMBTCZAaX, "KM 27, P, (KM 37, ks (MILLIGALLY 7. 8¥2)
253 FORMATCEZOER, 72kKM 37, 8K (M, 27,66, 7 oMILLIGALY <. 8¥d)
2t FORMATC2C7PR, 7M. 27, 7K, “CKM. 37, 8%, ¢ CMILLIGHRLY .6k >
SED FORMATC2OTHE, 7eM 270 8K, "M 2>, 66, 7 CMILLIGRL: TLEBRDD
RETURN :
END
SUBROUTINE STKLMTCHC, YT, ¥, Y, NETIDES, PHO. KSET, HLEVLS, STREL. TFLAG. F2

k3

e e e e ol e ke e e o v s e e e e e e R e e b o o e sl e e e e e ot b o o o e e o i i e e o s e e sl e o o e b ol e s s R b e s b ek
SlURPROGRAM TO COMPUTE GRAYITY FIELD DUE TO MODELS OF UNIFCGRM
POLYGONAL CROSS-SECTIOM MMD LIMITED HALF-STRIKE ESTEMT. USIHG
SURROUTINE FOLYGN TO COMPUTE FIELD OF MODEL OF IMFINITE STRIKE
LEMGTH AMD SURRDUTIHE SLAEBFT TO PREPARE A LAMINA AFPROXKIMATED
MODEL FOR EHD CORRECTIONS,
INPUTE

Wit Y C POINT GF CALCULATION OM PROFILE CROSZING BODY
Ma VYECTORES CONTAINING COORDIMARTES OF POLYGONM WERTICESR
HETES KNUMBER OF SIDES IMN FPOLYGON
R0 FPOLYGON DENSITY IH GMACD R T/ Mew3
ESETY  SCALE PARAMETER SET AT 1.2.3: 4.5 FOR DIZTAMCES IMH KM,

METRES. STATUTE MILES. FEET AMD HAUTICAL MILES
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e/

N EMLS HUMEER OF LEVELS TO BE UZED IN LAMINA AFFRGSIAMTION
FIREL HALF-3TRIKE-LENGTH, ZET HEGRATIVE FOR INFINITE HMODLEL.
ITFLAG INDICATOR TO AYIID FUILTIPLE PREPARATION OF LDEMTICAL
LAMINMA MODELS, SET EQUAL TO ZERD BEFORE FIRST CALL FOR
A GIVEM POLYGOM. HMD THEREAFTER TO /A FPOSITIVE IWTEGER.
OUTPRPUY
F  FIELD OF MODEL. IM MILLIGALS

[ O v o o I T o R

PRTIFIED TO WORK AS A CHLL COMFATIEBLE 20 ROUTINE

© b b e e e B b b e e o e o o e o e b b e e sRe e s b e o e b el s o s e b e e o o R o s ot s o e e e o vl b T o e o e o e e T b e e
DIMEMEION WOt ¥Yolo, THOGEE (S

DATH THOGEEAL3. 34, . 31334, 21 48, . Q@4952, &4, 74~

F=a.

RHEHGFAC=TUOGEE CKEET 2 +RHOQ

)

Lix]

B e e e e o oo s e e e e e o s b o o e 1 4 o o ot e e v T s o o R e e o ot e o o e bt o e e o o e b L bt e e o e o e e o ot b o e o e b ok e o
C CHILCULATE FIELD OF INFINITE CTWO-DIMEWSIOHAL » FOLYGONAL MODEL
[ SLENRE SR T T B R B T R R R R T e T R TR e R T TR R R SRR U R AR T R T P CE R R e o

CRLL POLYGNORC, YT, X ¥ HSIDES. F o

o b o o b e s b e b e s e o b e o s o o e s e e o b e s i o o e e R o i v e s e o o R o ke e e o o o ok o e ke e e e e o o R ke s e
CHECK FOR NEGATIWE WALUE OF STREkL., IHNDICRTING EMD CORRECTIONS

HiXT REGUIRED

2o st b e ol oo e o v e e i s e ol e e ke e o e e e e e o b e et e o e e o o e b e o e e sb e e b e 10 0 b e e e e o i o e e o o ke ol e e sl ol o
IF <STRKL . LT. @& 3 S0TO 161

A

]

L]

il F=F+RHOFAC
RETURN
END
SUBROUTINE FPOLYGNCRC, YO K Wa Mo Fo

[

" ke e e 24090 e ko o obe o e o s ok ok sk she o o sbe b e sk b e ok vl e s ok obe s o e e s b ok e ot e OB B obe B e 1 o e b oo o oo o o ook b R o e oo ok o
SUSPROGRAM TO CALCULATE THE VERTICAL GRAVITATIONAL FIELD DUE
TG A BODY INFINITE IN ONE HORIZONTAL DIRECTIOM AMD OF CONHSTRNT
CROSZS-SECTION., HMETHOD REFEREHMCE TALMAMI, WORZEL. LANDISMAM
ILRE4, P45, JANUARY 199% CROSS-SECTION OF BRODY T2 POLYGONAL,
MHRGUMENTS DEFINED AT FOLLOWS-
INPUTS
AC.YC X AMD Y COCRDIMATEZ OF POINT OF CALCULATION

M NUMBER OF SIDES TO POLYGOM

e '? YECTORE STORIMG COORDINATES OF POLYGOM VYERTLICES
QUTPUT

r YERTICAL FIELD AT <XO, Y0y DUE TO POLYGONAL BODY. MUST

BE MULTIPLIED BY GUALING FARCTOR (=43 34 FOR INPUT KM,
TAM#%3Z AND QUTPUT IWN MILLIGALSZ> AMD DENMNISITY IN CHLLING
ROUTINE.
MOTE THAT Yd(» AND YC ARE BOTH SPECIFIED RS FOSITIVE DOWN
e s s e oK o o ok ob 2B 0 RS o o o ke ok s obe ot e 0 o o o ok 1o ob o e ok 86 ok S st e b o e 46 1 97 o o ok b e ke ke s ook o o e e skefe ke o
DIMEMSION X<id. Y{1D
F=n
PI=3 141592
ZERC=. 1E~8&

S B v B B T o T e e Y o o T B o

| o W ]

o gt TR e R e o o v s o e e o e e b o ok o s b e et b e e e e ke e o e R e s e e e b e i e e e b e b b o R b e e i ke
IHLITIAL YALLEES OF A FURCTIOWS DEFINED FOR LUSE I DO-LOOF
vt e b o ke e i o e o o b e o R e e e shs e e b s e b b o ke e b S o e e o s TR v ok o v ok b o ke s b ot o e o e o o e o b b o o i e i ke s i e o b
PSP P
WH=Y (NI =Y
IF fARRSCHEAY (LT, ZEROY GOTO 1584
IF (ABS<YAY LT, ZBROX GOTO 183
60-6

(]



%2

THTHTA=YRAA =3
THTH=RTHNZ (¥H, KR
CITHTAR=SASSART (HA+RER+ PREYAD
GOTO fad

LiES THTHTH=,
IF <=8 . 4LT. 8. » GOTOo 185
THTA=FI
CETHTA=-1.
GOTO 1wd

165 THTA=.
CETHTRA=1.
GOTO 184

134 THTR=&. S=*PI
CETHTH=A.
THTHTA=99999,

172 e b ot o b e o o 0 o e o o o £ s s o e e e e o o e o o o b o sl e e e o e e S R e S e T S i o 1 e e e e R b e o S e R R R R
COINITIARL YALUES OF YA FUNCYIONS STORED FOR USE AS FINAL YALUES

- OF "B FUNCTIONS

17 e e e o s e o i e b e s b o e b e o ofe ol e e ot e o ol e T e ol o o e e e e o ot e s s e R o R e b e ke o e e v o o o RO SR R R e i ke R R R e e s ke
14 THTHTC=THTHTH

CSTHTC=CSTHTA

THTC=THTH
KCA=XA
YoAR=YR
o
(20 e b s b e sl e ohe o S she s s e e e e b e e b ool s R R b e ok e b ok o ke o b o ke bt e b o e bk o 0 e T s R SR R oo 0 e skt e b o R

C FHTER LOGOP TO CALCULATE THE CONTRIBUTION FRMO £ACH SIDE IN
¢ TURM TG THE TOTAL F AND ADD IT INTO F.
o s e s o e o e e o o ke ok e e ke v o o o o ot o ok S Sl e o e e s e o o0 b s e o o e e e e o o 42 o b ol ke e S she s N e R o e i b s i b sk sk ok
DO 18 I=1.N ' ’
-
(T ke e s b ok e o o o v i e o e b o e o e e e e o s o e o e b e e o s ol e o e e e o e e e o b s o o o s ok e e e e e e e s e o e e bbb b e ke e
C 1F I=NW, THE CIRCUIT OF THE POLYGON IS ABOUT TO BE COMPLETED AND
C THE "B FUNCTIOMS REGUIRED HARE ALRERDY STORED AS "7 FUNCTIOMS
C**mm******************m**m**m******m****m***m****mm*m*************mm**m***
IF ¢I _HNE. MN» GOTO 2a2
XP=XCH
YER=YCA
IF (ABSCXBY . LT, ZERO) GOTO 281
THTHTE=TNTHTLC
THTBR=THTC
CETHTB=CSTHTS
GOTO 284
ZEE WB=W<I-K(
WE=Y (I )=-Y(

o Tl e e o o o s s e s s S e s e e e o s s o e b e e e i e o e e e R o e o o ot o e R o e b e e ke e e i e e ke o b o e o o
CASES HWHERE POINT B AMD THE POINT OF CALCULATION LIE IN THE
SAME HORIZONTAL OR YERTICHI. PLANE REQUIRES SPECIAL TREATMENT
b o e b e e B o o o e e e e o e e e e e ok e e e T e o e o e e b ok e st e s e e T e ok o b v b b ot b B S I O SRR R R R e e T Rk TR R b e
IF (ARZ(XBY . LT. ZERO) S8TO 261
IF CABS(YEX (LT, ZERGY GOTO 283
THTHTE=YBXE
THTE=ATHNZ YE. KE>
CETHTE=XE/SRRT (XEB+HB+YR¥YED
GUTC 2404
ZWE THTHTE=G,
IF oxiB LT, @ 2 GOTO 265
THTE=FI

T

~
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CSTHTR=-1.

GOTO 2dg
o THTH=S,

CETHTE=1,

R

IR R 3 R T A0 R AT R R R R T G R R R BT S G BT TR G o R R SR R VR R SR SR R P AR TR TR R S R S VR R ER R TR TR RY YR o SR T v Y
REMRAINING FPECIAL CASES ISGLATED
e e i b s ot e b b R b b b ol e e e e R b R s e e e s b R R R b R ke b b b b s b i e R e e o s i e s o b R R b ok ke
S IF CTHTH . EfLn THTBEY SOTO 381

IF “x»A . E® SB>» GQOTO Za@é&

IF <v¥R | EQ YB>» GOTO 2a7

aPFHI=RKE-x8

YPHI=YE-YA

TANPHI=YPHLI/XPHI

IF <TRHFHI . E& THTHTE> GOTO Zo6i

SCEPHI=YPHI#APHI ACYPHI#YPHI+WPHI*PHI)

A=mBE-YEB/THNFHT -

IF cABS{XRAY | LT, ZERO» GOTO

(]

:‘:.3

1

n
X

i
(ot de st b b e obe oo o o o ot e o sl o o o ot e e e o st o o i o o o o e e e e o e ol s s o o e o o o N o e b S TG G S e e e s o o ke e ot R e
L CALCULATE FOR THE GEWNERAL CASE
(et et o v o o e o e o o e o e e e s e s e s e v e e o oo e e v s b e e e b o b sk o s b s e e s TR o e ol ke e oK e o b o ol kb R o ok
FLOG=CETHTA®CTHTHTARA-THNPHI » ACCSTHTEX CTHTHTE-THHFPHI 2 »
Z=H+SCSPHI«(THTA-THTR+TANPHI*ALOGCFLOGY »
GOTCO 434

b e b b b e sbe s o v ok e b ohs ke 8 e sfe e e 5 obe s o 5o ok o b ok 5 o o o SR o SR o s R e e o o o ok s o o R e o o
- SPPECIAL CRSE XB=6. FIRST CHECK I8 FOR DOUBLE ZERQO CONDITION

o WHICH MAKES 2 EQUARL ZERC
ﬁ**mm*mmm**m**********m$m***m$**$*m$$$@*m**m***$m*mm$m***********m*mwmmm**
Sl THTE=@, S+PI )

CSTHTE=@

THTHTE=99439,

IF ¢ABSIYE: . LT, ZEROD . OR. HBES(XA) . LT. ZERO> GOTO 3@1

PEHI=YEB-YA

TANFHI=-YFHI /XA

FLOG=CSTHTA* CTNTHTR-THNPHI )

2=~ ERXARKAS CTHTA-THTE+TANPHI+ALOGCFLOG 2 4 (¥R HIw Y PHI+XAxKA S

GOTO 491

]

7o e e o s e o o e ok o s o v v e e o e e o o s v e e oo o e e e S ot s e e b o R e e st g e s s e o e oo e e o e e b e e e e b
C SFECIARL CHEE XA=KB
Eon e s s o e e e e e b e e s e e e s e o e b e e e o S R o R R o o e e e e e e e e o e e e e e o e i e e o e
PR FeKARALOGICSTHTAALSTHTE
GOTO 484

1

" e bt e b e o e e ok e e e s e oo s e e ohe b ok o ok e e ok b b o sk ke b e ke MO S e o o S S 4 360 o ke e e S b s s e b e ke ke o el b ok
THE SPECIAL CASE YhR=YB. HOTE THAT IF #A=8, THTA=. H«+pI
Y Z=YA+CTHTR-THTA>

GOTO 484

[}

1M

Lo i nde i v e e o b b i e e e o b i e e s i o o st b b b ok e o o i ol ol ke e st v vk b b bR i g e e o o e o o R bk R o R e R R e ok o ol
THE SPELCIRL CASE FOR XA=G. MNOTE THAT THTHR IWH THIZ CASE IS . S+PI
THE FIRET CHECK IS FOR DOUBLE ZERGO CONDITION WHICH MAKEZ £ ZERO
oo e e b e o o o o ol R s e o e o e s b e e e s e e e e e e b o e e e s o s o e e e b s o s 0o o R e b o o e e e e b o b bk b Rk R b
Ze IF dABSOwAD LT ZEROD GOTO Zal

FLOG=CETHTE®(THTHTEB-THNFHI >

Z=-H*SCSFHI#  THTE-THTHR+TANFHI+ALOGCFLOG o o

0

[

1o o s v 2ot b o o e e b b o o b o e e e o o R o e e o e o e o e R e e s e s e e e o I gt e e e R o o S o e e b e e i

c0-8



VE

oZ TS ADDRED TO F BEFORE LOOPING, ALL —---A FUNCTIONHS RRE THEM SET
TR MEXRT CYCOLE T2 PREZENT WALUE 0OF ALL ——--B FUNCTIOHS.

|3 RO S 1 2 T ko R R R Sl B S T S S ST i S SRR T SRR RS R S S L M R A R T B b L1 R R R T o R R e R R o
fiil. F=F+2

E

D
I
=
-
&
x*
=<
+*
*
*
-
+
g
*
+
-
X
*
+*
*
*
*
*
*
*
*
-
*
*
*
*
%
e
-
._‘_.
i
i
x
*x
+
s
*
*
*
¥*
KX
+
e
-
©
-
+*
*
x*
*
*
EX
*
E3
*
*
*
&
*
-
x
.é
¥
-*-
*
£
*
*

Fii L. CONDITIONZS WHICH IMRLY Z2=8 HAWE BEEMN REDIRECTED TO STRATEMENT
Skt THUS BY-PASEING THE ARDLDITION STRATEMENT
TrpchochR e ok o R R R R R R R ek e ek R R R e R ok b R Rk b e R R R e s e e e bk R R R R kR el R R Rk R e s o ke
2l THTRA=THTE
THTHTRA=THTHTE
CETHTA=CSTHTE
HA=XE
YH="E
A2 CONTINUE
RETLRN
END

1
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Sample set of input

o
18 0
Heb S, 2. 35,0 250400 VR
OME FIVE SIDED RODY
i
S, 25
S
R
EE ]
1.3 0
CHAMNGE YERTEK A FROM &£.4@. 5
-,
1 .0 7

t
F'IF‘-

CHARGE DENSITY CONTRAST BARCK TO

-@, 25

-1

APPENDIX 2
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