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a. Purpose
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. Field of application o

Type of routine (main program, subroutine, etc.} o

Specific description of machine requirements
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ABSTRACT
PRG is an OS/360 “ORTRAN subroutine which generates perspective

plots of curves and surfaces. The surfaces represent functions of two variables,

i(x,y), which satisfy certain restrictions. The plot of a surface is constructed from

two families of curves on the surface, one family having curves with fixed x coordin-

ates, the other family having curves with fixed y coordinates. The plotting of the

latter can be surpressed. The surfaces can be rotated or translated. As an aption

the surfaces may be taken to be opaque, in which case all hidden lines are elimin-

ated. The input data for the surface is given in five arrays which contain the start-

ing x and y values, the x and y increments and the z values. The input data for a

curve is a set of consecutive points lying on the curve. This program replaces PRG

(DO03A). This subroutine is a modification of a program originally written by

J. Szabo and S. Giulieri. It is compatible with FORTRAN H, however, it has only

been checked out on FORTRAN G. The program was run on an IBM 360-IH65 using

less than 270K. DISCLAIMER
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DO03B, PRG
WRITE-.UP
Page 11 of 14
26 July 1968

ntrance ?o:.-'

fTHETA = the longitude, in degrees, of the observation point
measured {rom the x axis of nn.u.
0< 8 <360

JHI = co-latitude, in degrees, of the obaervation point

measured from the Z axis of n._u to the line through
the centrcid B and the observation point, C.

0< P <130

nw is a coordinate system whose axes correspond

and are parallel to those of R, and whose origin is
at B.

:lean-up Entrance

"his entry terminates the _u_.og_—.am of a figure and must be called before
nitiating a new data entry (PERSP2) or setup entry (PERSPO).
ALL PERSP4

‘ape Rewind Entrance

‘his entry terminates all plotting in the run,
‘ALL PERSPS.

'RGC requires 41234 bytes,

ine and Entry Point Descriptions

0, PERSPI, This subroutine controls the flow of the program

2, PERSP4.  according to the options used. It calls Ml, M2, DIRC
5. PERSPC, ccording to the options used. calls . , .
m. —GCHQ.HGCH_.uec.HN.Z-OHW.Z~OHF.Z—OM..A..

015

D003B, PRG
WRITE-UP
Page 12 of 14
26 July 1968

Subroutine and Entry Point Descriptions (con't)

DIRC

Ml, M2

TRNSF0, TRNSF1

I3UTO, IQUTI, IQUTZ

NICEB, NICEC, NICEL,
NICEP, NICER

PLOTO, PLOTI,

PLOTR, PLOTC

ZQF0

YOFO

X@F0

PLOTO, PLRT!, PLATC, PL@TR, TRNSFOQ,
TRNSF1, AND PLT.

This subroutine determines the direction cosines AL
(I, J, NA)}, such that the coordinate system of the NAth
array is right handed.

The first entry transforms a point from the ith
coordinate system to the basic coordinate system.
The second entry transforms a point {rom the basic

coordinate systern to the ith coordinate system.

This subroutine tranaforms a point in space to a point

in the perspective plane,

This subroutine determinens the viaibility of a point,
It calls TARAY, IQF0, ZOF0, YQFO0, and XQFO0.

This subroutine determines the visibility of points

on a line between a visible mesh point and an invisible
mesh point. It calls M1, M2, IQUTI, IQUT2, TRNSFI,
and PLT.

This subroutine determines the points to be plotted,
transforma these points and plots them. It calls
M1, TRNSFl, NICEP, NICEC, and PLT.

This subroutine {s used to interpolate for z at an
arbitrary point between two points where the values of

z are known.

This subroutine determire s the y coardinate of the inter-
section of the line of sight and a specified grid line of the

form x = constant,

This subroutine determines the x coordinate of the inter-
section of the line of sight and a specified grid line of the

form y = constant.
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1001

pou3B, PkG BO—-80 SOURCE LISTING 13 MAY 69

SUBROUTINE PERSPO (X0,DELTAX,YO,DELTAY, Ly NZ1 ,» NI12
1 NZ3 yMyeNy NARAYX oNLTVEL g /NCP/oPToXT o ¥T,/Q/,/1VIX/,
S/IYPUXZ W LE WA KUHECKyTESI L TEST2,P LI P22y P32/ 1R0OX/,y
I/NCURVS /s XMINI o XMAXL yYMINT s YMAXI,C2ZMIN]ICZMAX],
GXROXL XBUOX23YEOX] 9 YBOX2 4 ZMX [NOX/)

D8030001
DOG 30002
L0oU30003
00030004
00030005

SUBKNUTIN! FerSP CUNTROLS THE FLUW OF THE PROGRAM ACCURDEING 7O THcDOO3000Q6

LOPTIONS USe . 1T CALLS MLyHZ2yDIRC,I0UTO.INUTE,IOUTZ,NICEB,NICEL,
ZMICERPLOTO,PLUTL,PLUTC ,PLOTR, TRNSFO,TRNSF1,AND PLT.

DIMENSION XO[1),0ELTAX(1),YO(L1) OELTAY{L)

DIMENSION VESTI(L),TESTZ2(1)

ODIMENSTION XMINIC1) oXHMAXICL) JYHINTOL) o YNAXTUL) 4CZMINILL),CZMAKTI{ LY}

INTEGER®*2 KCHECK

DIMENSIUN XBOX1E1) o XBUX20L)yYBOXLL]) $YOOX2(1)
THE CARDS AROVE WEKEt AUDED FOR THE FAST KCHECK MODIFICATION.
DIMENSTON PTUL) yMUL)yNOLY NLEVELCE) o XTULY,YT(1)
DIMENSION P1ZL13,P2ZIL),4P32L1)

DIMENSTON ZINZLEJMNZ2/NZ341) s LEWAINZL, L) KCHECKINARAYX 1)
DOURLE PRECISIUN THETA,GAMMA,CONV,S5T,CT,5G,C6
COMMON J/TRAN/ X8, Y828 ,CX.CY4C 40

COMIMCN /OEBUG/KBUG

CUMMDN JENP/ X10UO,0ELX,DELY,SAVE(30)
COMMON /VECT/ VOL2A),Vvi1L3)

COMMUON /OBS/ Cx1,CY1,C21

COMMUN /OONE/ TROT

COMMUN /MPAPL/IVIS

COMMUN /FUUR/ NARAYS

CUMMUN /HMPPLI/IYPLT

DATA BLANK /41 /

DATA SO FIZTFFEFFFH/

DATA CONV  /.174532925199630-1/

DATA AXES /Z0F000000/

KBUG = O

IF {KDBUL .GE. 1} WRITE(6,1001)

FURMAT (1X, "REACHEL PERSPOT)

IROT = [AOX

NARAYS = NARAYX

0189

03Q3IB, PRG 8U-80 SOURCE LISTING 13 MAY 69

IvVIS = 1VIX

IYPLT = 1YPLYXY

CALL PLOTO {XT,YT,LEWA,N21)

CALL TUuTO (€£X1,CY1,C21,TEST2,TESTL)

CALL NICES (XO,ZUELTAX, YO, DELTAY 2, NZ1yNZ2yN23,NLEVEL )M, NKCHECK,
INARAYX s XT YT ,P12Z,P22,yP32,X80X1,XBOX2,YBOX],YBOUX2)

RETURN

ENTRY PLRSPC {Cys NCl ,LCHECK, NLC oNP,LEWC)

INTEGER*2 LCHECK

DIMENSIUN NP1} ,LERCIL)

DIMENSION CUNCls3 1) ,LCHECKINLC, 1)

CALL NICEL {(LCHECK,NLC)

RETURN

ENTRY PERSPR (AL,I1D4GC)

DIMENSION AL{3,3,1),QC(3,1},1D(1}

CALL NICER (AL,QC)

DO 1 E=1eNARAYS

IF IKBUG .GE. 5)
1XRITE {&6,14) {HALIK, Ly 1) yK=1430,L=1,3),(1QC(K,L),K=1,3},L=1,42])

14 FORMATILLIX, 3EL13.5/711}

CaLl DIRL (AL{L14.1,1))

IF (KBUG .GE. 5)
IWRITE (6914) (lALIK L y1)sK=1p30yL=143),{{QCI{KL)4KZ143)},0L=1,2)
CONTINUE

RETURN

ENTRY PERSP]
XHN = 50

XMX = —-50
YMN = SO

YMX = =50
IMN = 350

IMX = -SQ0

IF {NARAYS .EQ. O) GO TO 11
00 10 NA=1,NARAYS

MNA = M{NA}

NNA = N(NA}

00030007
00036008
00030008
Doo30010
00030011
D0030Q12
00030013
DOUD30OL 4
00030015
Doo3octle
DOG300G17
00C30018
00030019
D0030020
00030021
D0030022
D0030023
D0030024
D0030025
00030026
00030027
D0030028
00030029
D0030030
D0030031
D0O030032
00030033
DO030034
D0O0O30035
DO030036

00030037
00030038
DO03G6039
00030040
D0030041
D0030042
00030043
DOV30044
00030045
00030046
DO0D30047
00030048
00030049
00030050
DO030051
D0030052
DO030053
D0030054
00030055
DO030658
D00300657
DOQ30058
00030059
DO030060
00030061
D0030062
DO030063
D0O03006A
00030065
D0O0300s5
00030067
D0030068
00030069
DO030070
DOO0300T1
D0Q30072




17

vaniy, PRG 80-80 SOURCE LISTING

LEV = NLLVELINA)

DU 20 JmL,NNA

YI(2) - YOUHA) + FLOAT (J-1) *DELTAY(NA]
DU 21 I=1,MNA

VI{LF = XO(NA) + FLOAT([~1)*DELTAX{NA}
00 13 K=1:LEVY

YI{31 = ZULI,J.KsNA)}

1F (IRDT LEQ. 1) GO TO lé

DO 17 15=1,3

vOtiIs) = vItls)

GO T0O 18

16 CUNTINUE

18

11

26
29

22

27

CALL ML (ALILl,1,NA).QCLLINAY)

1F [XMN .GT. VO(1)) XMN=VOLl)

IF (XMX «LT. ¥0{1)} xmx=voil}

IF {YMN .GT. vo(2)) YHN=YO{2)

1F (YMX LT. vO(2)) YMX=Y0(2]

IF (ZMN GT. VO(3)) IMN=VO(3)

IF (ZMX .LT. VO(3)) IMX=VO(3)
CONTINUE

CONTINUE

CONTINUE

CONTINUE

CONTINUE

IF {NCURYS.EQ.0) GO TO 22

DO 25 NC=1,NCURVS

NNC = NP{NC)

DO 26 1=14NNC

{F [XMN .GT. C{l,1.NC}} XMN=C (1,1,NC)
1F (XMX .LT. CUEI51yNCYY XMX=C{1,1,KRCD
IF (YMN .GT. C{I,24NC)} YMN=C (142, NC)
IF LYMX .LT. CUE,2:NC)) YHX=C{[42+NC)
IF (ZMN .67, CiI¢3,KCH) IMN=C (143 +¢NC)
IF (IMX LT. CEIs34RCH) IMX=C{I,3¢NC?
CONTINUE

CONTINUE
021
D003B,; PRG 80-80 SQURCE LISTING
CONTINUE

XB=(XMN+XMX)/2.
YB=(YMN+YMX) /2.
28={2ZMN+IMX)/2.
RC=SQRT((XHX-XB)*'24(YHXaYB)t‘Z#(ZHX-lB)O'Zl
D=RC*Q

PXS=2-D/SQRT(Q*Q—1.)
PX1=-PX5%0.22222222
PXS=PXS~0.5*PXI

PYS = PXS

RETURN -
ENTRY PERSP2 (/THETAD/ » /GAMMAD/)
IF (KBUG .GE. 1) WRITE(6,27)
FURMAT (1Xx, 'REACHED PERSPZ2')
THETA=THETADSCONY
GAMMA=GAMMADSCONY

ST = DSINITHETA)

CT = DCOS(THETA)

SG = DSIN{(GAMMA]

CG = DCOS{GAMNA])
CX=RC*5G*(T*Q+Xx8
CY=RC*SG+5T*Q+Y8
CI=RC*CG*Q+ZB

CX] = CX

cyl = CY

cz1 = C2

IF (KBUG .GE. 1) WRITE (6,802)CX,CY,02
FORMAT{3EZ20.8}

CALL TRNSFO

X1C00=100./PXI

X1000=100./PXI

NIT = 16

CALL PLT (l.Nl{,PXS'PXI.XT.O.l,PlS.PXl.O.l.YT.NCP

#BLANK)
CALL PLT (3,0,50.,~10.,14AXES)
CALL PLT 13:0¢50,10.91,AXES)

13 MAY 69

13 MAY 69

1 PTe09BLANK, Oy

po030073
00030074
D0O03G0TS
00030076
00030077
DQoo30078
D033C07S
DO030C80
Do0300s1L
00030082
po030083
00030084
00030085
p0030c086
00030087
00030088
00030089
D0030090
D0030091
D0030092
D0030093
D0030094
00030095
00030096
DC030097
D0030098
D0030099
DOD30100
po030101
poo30102
Do035103
00030104
00030105
D0030106
00030107
00030108

D003010%
poGe30110
D0030111
Do030112
00030113
DO030114
00030113
00030118
Dog3ol1?
00030118
00030119
p0o30120
p0o030lzl
00030122
D0030123
DOO30LZ4
po030125
00030128
poo3ci27
00030128
DpooO30129
00030130
D0O010131
DoC30132
D0030133
DO030134
D0030135
DA030136
00030137
noo3013e
D0030139
D00301s0
00030141
00030142
D0O030143
DO030144




42

&3

45

46

D00U3B, PRG 80~80 SOURCE LISTING 13 MAY 69

THESE CARDS ARE FOR THE FAST KCHECK MOOIFICATION.
ICOUNY = O

INDX=0

IF {1VvIS oNEe 1) GO TO 49

IF (XCHECKLL1,1).EQa—1) GO TO 49
KCHECKI{1,1)= 1

IF (NARAYS .LT. 2.AND. NCURVS .EQ. 0) GO TO 49
DO 46 NA=L1yNARAYS

MNA=M[NA]

NNA=N{NA)

LEV=NLEVEL INA)

XTMIN=50

XTMAX=-50

YTMIN=SO

YTMAX=~50

CIMIN=S0

CIMAX==350

DO 45 K=1,LEYV

DU 45 I=1yMNA

OO 45 J=14NNA

Vi{1) = XO{NA) + FLOATEI-1)*DELTAX(NA)
Vi(2) = YOINA) ¢ FLOAT(J-1)*DELTAY{NA)
VI(3)=1(14JsKsNA)

HOLES NOT CONSIDERED IN RECTANGULAR CASE
1F (IROT.EQ.1) GO TO 43

00 42 15=1,3

voiis)=vIiIS)

GO TO 44

CALL ML{AL{Xy1,NA),QC{1,NA}Y)]

CALL TRNSFLI{VOU1),¥0(2)},V0I(3),XTEST,YTEST)
IF (XTEST.LT.XTHIN) XVMIN=XTEST

IF [XTEST.GT.XTHAX)} XTMAX=XTEST

1F (YTEST.LT.YTMIN} YTMIN=YTEST

IF (YTEST.GT.YTMAX) YTMAX=YTEST
CZTEST=(VO(1)-CX)*#24(VO{2)-CY)*22+(VO(3)}-CZ}*32
1F {CZTEST.LT.CZMIN) CZIMIN=CZTESTY

623

00038y PRG 80-80 SOURCE LISTING 13 MAY 69

IF {CZTEST.GT.CIZMAX) CIZMAX=CZTEST
CONTINUE

XMINTINA)=XTMIN
XMAXL{NA)=XTHAX
YMINI(NA}=YTHMIN
YMAXT{NA)Y=YTMAX
CIMINIINA)=CZMIN
CZMAXI(NAYI=CIMAX

KB80X = Q

KCHECKINARAYS yNARAYS) =]
NARMI=NARAYS-1 .

IF INARM1.LT. 1) GO TO 49
DO 48 NA=1,NARMI1
KCHECK{NAsNA)=1
XMINNA=XMINT(NA}
AMAXNA=XMAX1(NA)
YMINNA=YMINI(NA)
YMAXNA=YMAXT{NA}
CZMINA=CZMINI{NA)}
CIMAXA=CIMAXI(NA)

NBl=aNA+1

DO &8 NB=NB1,NARAYS

KCK=1

XMINNB=XMINLINB)
XMAXNBaXMAXT(NB)
YHINNB=YMINI(NB]}
YMAXNSxYHAXTINB]
CIMINDB=CIMINIINB)
CIMAXB=CZMAXIINS])

1F {(XMINNA.GE.XMAXNB) KCK=0O
[F {XMINNS.GE.XMAXNA) X(K=0
1F (YMINNA.GE.YMAXNB]} KCK=0
1F (YMINNB.GE .YMAXNA) KCK=0
KCHECK{NB,NA) =0

KCHECK {NA,NB)=0

IF {KCK.EQ .0) GO TO 48

021

00030145
00030146
DO030L47
Do030L48
D003 L&9
00030150
D0030151
00030152
Deo30153
00030154
00030155
00030156
DCO30157
p0030158
00030159
00030160
DO030161
D00301462
DOD30163
DO030 164
D0030165
D0030166
D0030167
00030168
DQOU3C169
DOO3Gl7T0
DO0301T1
00030172
DO0O30173
DOQ30174
DOO0301T5
D0Q30176
DO0301717
DO030178
00030179
00030180

00030181
Do030182
DoGo30183
DOD30184
pooc30185
D003018B6
D0030187
poo3oL8s
D0030189
DO030150
D0030191
00030192
00030193
DO030194
00030195
DOD30196
00030197
po030198
poo30199
D0030200
00030201
po030202
00030203
000320204

‘00030205

DO030206
60030207
D0030208
po030209
De020210
00030211
D0930212
00030213
poo30214
D0030215
00030216




413

47

4716

48

485

487

488

489
4895
49

491

605

Do03A, PRG 80~-40 SOURCE LISTING

IECINUXLLT JMXINDK) GO Tu &7
KCHFCR [N, NA =2
KLHECK (A NBE=~2

ICUOUNT = TCUOUNT + 1
IF (KdUX .EQ. 1 ) GU 10 41(6
KBGX = |

WRITE (6,473)

FORMAT {23M080X TABLES WERE FILLED |}
GO 1O al6

INDX=]NDX+1

KCHECKINSyNA}=1NDX

KCHECK {NAyNBI=1NUX
XBOXLOINOX)=AMAXLIXMINNA; XHINNG)
XBOX2{ INDX}=AMINL{XKMAXNA, XMAXNB)
YBOX1{INOX J=AHAXLI(YMINNA,YMINNS)
YBOX2{ INDX)=AMINLIYMAXNA,;YMAXNB]

1P {CIMINALGE.CIMAXB] KCHECK{NB,NA)=Q
IF (CIMINB.GE.CZMAXA} KCHECKINA,NB}=0
CONTINUE

If (KBUG .LT. 1) GO TO 4895

DO 485 NA1l = 1, NARAYS

WRITE (b5,104) IKCHECK (NAL,NBL)+NBl= 1,NARAYS)
IJl =1

B0 489 IX =1,INDX,12

iJz = 141 + 11

WRITE (6,487)(XBOXL(IJB),1JdB=1J1,]1J2)
WRITE (64488){XBOX2€(1JB),10B=1J1,1J42)
WRITE (64488) {(YBOX1{IJB),14B=1J1+1J2)
WRITE {6,488) (YBUX211JB},148=1J1.1J2)
FURMAT [(1HO,12FB.2}

FORMAT (1X, 12F8.2)

IJl = 1J2 ¢+ 1

CONTINUE

ENSAY = INDX

13 MAY b9

IF (ICOUNT .GT. O .AND. NCURVS .EQ. O) WRITE (6,491} [COUNT

FORMAT {1X, 'BOX ARKAYS EXCEEDED BY' 114}
025
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I1F (NARAYS,.E£Q.0) GO TO 371

IF (1VIS .NE. 1)} GO TO 705

1F (NCURVS .EQ. 0) GO TO T70%

IF (KCHECK{1l,y1) .EQ. -1} GO TO 70§
INDX=INSAY

RELOCATE SO DO NOT NEED BOXES LATER
DO 70 NC=1,NCURVS

NNC=NP{NC)

DG 70 NA=1,NARAYS

11=0

12=0

1320

14=Q

LCHECK (NC 4 NA) =0

DO 65 NPT = 1oNNC

I[FLG=1

CXTST=C{NPT,1,NC}

CYTST=CINPT 2,NC)
CZTYST=CINPT,3,NC)

CALL TRNSFL(CXTST, CYTST,CITST+XTEST,YTEST)
IF (XTEST.GE.XMAXI{NA}) LIFLG=D

IF (XTEST.LE.XMINE{NA)} JFLG=O

1F {YTEST.GE.YMAXI{NA)} IFLG=Q

IF (YTEST.LE.YMINI(NA)) IFLG=0
ITEST={CXTST-CX)#82¢(CYTST=CY)®##2+{CITST-CL)**2
IF (ZTEST.LE.CIZMINIINAY] LIFLG=O

{F {IFLG.EQ.O) GO TO 63

1F {INDX «LT. MXINDX } GQ TOQ 605
ICOUNT = ICOUNT + 1

LCHEEK [NCyNA) = - 2

If (KBOX .EQ. 11GO TO 70

KBOX = 1

WRITE (6,473)

GO YO 70

CONTINUE

IF {I1.NE.D) GO TO 61
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pco3ez1Lr
bpo3nzls
poo30219
D003C220
bC030221
00Q30222
p0oQ30223
00030224
000302235
00030226
00030227
00030228
00030229
00030230
00030231
00030232
00030233
D0030234
00030235
00030236
00030237
D003G228
00030239
D0030240
00030241
D0030242
D0030243
00030244
DO03L245
00030246
DOO3024T
DCCO30248
DO030249
00030250
00030251
D0030252

D0030253
D0030254
D0030255
Doo3o2ss
00030257
00030258
DC030259
00030260
00030261
D0030262
D0Q30263
00030264
DQ030265
00030266
DG0302487
00030268
D0030269
00030270
00030271
00030272
00030273
DQ030274
D0Q30275
00030278
00030277
Do030278
Do030279
D0030280
Do0o30281
00030282
po030283
Do030284
000302489
DoQ30286
Doo302087
00030288




61

62

63

64

65

66

67

68

70

704

702
T03

701

7032

7034
7036
7045
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11=NPT

GO 10 65

1IF {12.€Q.0) GO TO 85
1€ {13.NE.O) GO TO 62
13=8PT

GO 10 65

1IF (14.EQ.0) GO 10 65
T14=NNC

GO TO 66

1F (11.€Q.0) 60 TO 65
IF (12.NE.O) GO 1O 0%
12=NPT-1

GO T0O &5

iF (13.€Q0.0} GO TO 65
1F (14.NE.D) GO TO &5
14=NPT-1

CONTINUE

1F (11.EQ.0) GO TO 70
IF {12.NE.O) GO TO 67
12=NNC

GO TO 68

IF {13.€Q.0} GO 1O 68
1F (14.NE.O) GO TO 68
14=NNC

CONTINUE

INDX=INDX+1

LCHECK {NCyNA)=INDX
x80ox1{ INDX)} = 11
XBOX2{INDX) = 12
YBOX1{INDX) = I3
YBOX2{ INDX} = I4

CONTINUE '

IF (KBUG «LT. 1) GO T8 T045
WRITE (64704)

FORMAT 11X, LCHECK ARRAY®)
DO 702 NB1 = k,NCURVS

DO03B, PRG 0-80 SOURCE LISTING

WRITE (5,703} (LCHECK(NBL'NA),NA-I.NARAYSI

FORMAT (LX (15161}

141 = 1

D0 701 IK=l,INSAY,12

1J2 = 1J1 + 11

WRITE (6,487} (XBOX1il1JB},1J8
WRITE (5,488) (X%BOX2(1J4B),1J8
MRITE 16,4881 (YBOX1(1JB),1JB
WRITE (6,488) (YBOX2(1JB)4+1J8
141 = 132+1

JJ0 = INSAV + 1

1J1 = 140 :

DO 7036 IR = 1J0,1RDA,12

1J2 = 141 ¢ 11

NRITE (6,7032) 1Ji.1J2

FORMAT (1HO,14,90X4+15)

WRITE 16,487) {XBOX1{1JB},1J8
WRITE (6,488) (XBOX2(14B),1JB
WRITE (64,4881 {YBOX1l1JBI,1J8
WRITE (6,488) (YBOX2(1JB),1J8
FORMAT (2015}

1J1 = 142 #1}

CONTINUE

027

1J1,142]
1J1,1J2])
1J1,142)

1Ji,132)

141,142}
141,1J2)
1J1.142)
1J1+132)

IF {ICOUNT .GT. O} WRITE {6,491} 1COUNT

CONTINUE

KPRNTC = 0

DO SO NA=1,NARAYS
MNA = M({NA}

NNA = NLNA)

LEY = NLEVEL(NA}
DO 40 I=il,MNA

DO 40 J=1,NNA
LEWA t1,J) = O
CONTINVUE

DO 53 K=1.LEV

IF ¢IVIS .NE. 1) GO TO 56
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00030289
D0030290
Do0306291
Do030292
poo30293
D0030294
00030295
po030296
D003Q297
poo30298
D003029%
D0030300
poo3o3ol
D0030302
00030303
D0030304
DoGc30305%
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00030313
D0O030314
DOD30315
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po030319
Dp0030320
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00030323
D0030324
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D0030332
D0030333
00030334
00030335
D00303356
D0030337
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00030339
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DO0O30341
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D0030348
DO030349
D0G30350
00030351
00030152
D0030353
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00030360




57

576
5171
578

579

58

101
102

55
54
52

104
525

51

56

103

53
50
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00 1 Tal,MNA

DU 92 J=1,MNA

UU 57T LvS=1,LELYV

PILHELVEY = ZULed LYSeNAS

CONTINUE

PX = XO(NA) + FLOAT{I-1)®DELTAXINA)

PY = YO{NA) + FLOAT{J-1)*DELTAY{INA}

IF (IROT «NE. 1) CALL I0UT1 (PX,PY,P32,LENW,K)
VIUL) = XO(NA) + FLOATU{I-1)®*DELTAX(NA)
Yi{2) = YOINA) ¢ FLOAT{(J-1}*DELTAY(NA)
VvI(3)=P32{K)

If (IROT.EQ.1) GO TO 577

DO 576 13=1,3

VOotIsS)=vl{is)

GO TO 578

CALL ME{AL{Ly1,NA)QC(L4NA))

CALL TANSFLIVOU1),V0(2),v0(3) XTEST,YTEST}

00030361
00030362
00030363
DCU30364
00030365
D0030364
00030367
00030358
Do030369
00030370
00030371
D0Q30372
00030373
DOC30374
DGO3037S
00030378
00030377

IF (KBUG .GE. 1) WRITE(&,579) NA,i,J,VI(1),VIt2),vI{3),VO(1},v0(2)D0030378

LeVOU3), XTESTWYTEST
FORMAT {(1x, 314, 2X, BE13.5)
00 55 NMNB=1,NARAYS

TEMP = P3L{K)
DELX = DELTAX(NB}
DELY = UELTAY{NB)
1SAM = O

IF (NA LEQ. NB)} 1SAM=]
KCK=KCHECK{NAyNB)
IF (XCK.EQ.O0} GO TQ 55
IF {KCK.LT.0) GO TO 58
IFf (1SAM.EQ.1) GO TO 58
INDX=KCHELK (NA,NB}

IF {XTEST.LT.XBOX1{INDX)} GO TO 55
IF {XTEST.GT.XBOXZ{INDX)} GO TO S5
IF (YTEST.LT.YBOXL{INDX}} GO TO 55
IF {YTEST.GT.YBOX2({INDX}} GO TO 55
CONTINUE
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END OF CARDS FOR FAST KCHECK MODIFICATION
IF (IRCT .NE. 1) GO TO 102

vo{l) = Cx
vo(zy = Cxy
vol(3) = c2
CALL M2 UALUL,L1,NB),QC(LsNB}}
Cx1 = viil)
€yl = Vi{2)
CZ1l = VvIi3}

VI(1) = XO(NA}) + FLOAT({I-1)#DELTAX(NA)
¥1(2) = YOINA) + FLOAT(J-1)*DELTAY(NA)
IFf (ISAM LEQ. 1} GO 7O 101

Vi{3) = P32(K)

CALL M1 {AL{LsL1sNA},QC(1,NAD)

CALL M2 {AL{1s14NB}sQC{LsNDB)}

P3ZIK) = VIL(3)

CALL 10OUTY AVE(L)oVIN2Z2) ¢PIZ,LEN,K)
CONTINUE

CALL [0UT2 (XO{NB),DELTAX{NB},YOUNB),DELTAYI(NB) ,Z(1,1,1,NB},NZl,

INZZyNLEVELINB) ¢MINB) ¢NINB), I15AM,E54)
P32(K} = TEMP

CONTINUE

LEWA(LsJ) = LEW

CONTINUE

iIf (KBUG .LT. 1) GO TO 525

WRITE (64104) (LEWA{LJ)yJ =1,NNA)
FORMAT [iHO/LL516))

CONTIENUE

CONTINUE

IFf (1ROT .NE. 1} GO TO 103

CALL PLOT1 (AL{1,1.NAJ,QC{1,NA))
CONTINUE

CALL PLOTR (XQINA} yDELTAX{NA) YOINA) jDELTAY(NAYyZ (LoloKyNA} NZL,

LMINA),NINA) ,NALK)
CONTINUC
CONTINUE

D0G30379
DQ030380
00G30381
00036382
00030383
DOC030384
00030385
00030386
00030387
0Qo30388
00030389
00030390
00030391
DO030392
50030392
00030394
DO030395
00030396

D0030397
D0Q30358
00030399
DOD30400
00030401
00030402
DOD30403
D0030404
DOO30405
D0030406
00030407
Do0304A0R
00030409
DO030410
DO03041L1
00030412
DQ030413
DO030414
D0Q3041S
DQO304lé
00030417
00030418
DO030419
00030420
DO030421
DOD30422
DOC30423
00030424
00030425
DOC30426
DCO30427
00030428
00030429
00020430
000304131
00030432




71

378

715

717

T2

725

73

T4

75

16
17
18

80
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CUNTINUE

IF {NCUAVS.EGQ.V) GO TO 8l

CUNTINUE

IF (KBUG JGE. L} WRITELH,376)

FORMAT (*1CUKYES')

DO 80 NC = 14NCURVS

NNC=NP({NC] '
LEV=1 s B
DU 715 I = kyNNC

LEWCIL) = O

DU 77 I=1,NNC

LEW = 0

CxTST=C(141,NC)

CYTST=C(1,y2,NC)

CZTST=C(1,3,NC)

IF (IVIS.NE.1) GO TO 78

IF (KBUG «0Ee 1) WRITE{6,T17} NC,I,CXTST,CYTST,CITST
FORMAT (1X,215,3F10.4)

DO 75 NB=1,NARAYS

KCK=LCHECKINC,NB)

1F (KCK.EQ.9) GO TO 75

IF [KCK.LT.0) GO 10 72

T =1

1F (XBOX1 (KCK) .LE. T .AND. T .LE. XBUXZ2(KCK)) GO TO 72
IF (YBDX1(KCK) .LE. 1 .AND. T .LE. YBOXZIKCK}) GO 70 72
GO TU 75

15AM=0

DELX = DELTAX({NB)

DELY = DELTAYI(NB)}

1F {IKOT.NE.1) GO TO 725

IF (IDI(NB).EQ.1}) GO TO 73

CX1=CX

cY1=CY

cz1=Cz

VI(1)=CXTST

VI(2)=CYTST

031
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Yi{3)=CZTST

GO TO Ta

yo(i1)=Cx

vot2)=CyY

yo(3)=CZ

CALL M2(AL{1,1,NB},QC(1sNB})
CXi=vI1(1]

CYLl=vI{2}

CZ1=VIL3)

vOo(1)=CXTST

VO(2)=CYTST

V0{3)=C2TST

CALL M2{ALC{1+1:NBY,QCULL,NRY)
P3Z(1)=VI{3]}

FEMP=P3I(1)

CALL 10UT1 (VI{1),VI(2),P3Z.LEW,LEV]}
CALL I0UT2 (XO(NBI.DELTAXCNB).YO(NB)'DELTAY(NB).Z(l,l.l.NBl,HZl.
INZ2 NLEVEL{NB) s M{NB),NINB}, ISAM,&T0)
CONTINUE

PIZL1)=TEMP

LEWC{1)=LEA

CONTINUE

CALL PLOTC(CILs1,NC}oNCL,LENC,NNC,NC}
IF (KBUG .GE. 1) WRITE{6:104) (LEWC(1)pI=k,NNC)
CONTINUE

CONTINUE

RETURN

ENTRY PERSPS

CALL PLT {5.1L,PLIM)

RETURN

ENTRY PERSPS

CALL PLT (&)

RETURN

END

SUBRUUTINE M1(A1,Q1}

M1l TRANSFORMS A POINT IN THE | COURDINATE SYSTEM TO THE BASIC
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D003U&35
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D0030438
pUdo30439
DOD30440
DO030441
D0030442
00030443
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D0030445
D0030446
D0030447
D0030448
DO030449
00030450
D0030451
D0030452
D0030453
D0Q30454
D0030455
D0030456
00030457
D0030458
D0030459
p0030660
DO03046L
00030462
DO030V463
00030464
D0030465
DO030466
D00304567
D0O030468

DO030469
00030470
00030471
pao3ger2
DO0304T3
D0O030474
D0030D475
D0030476
DO03047TT7
D0030478
D0O030479
DO030480
poo30481
D0030482
D0030483
D0Gg30484
DOU30485S
DO030486
00030487
D0030488
D0030489
00030490
00030491
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poD3046493
D003049%
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1CUURDINATE SYSTENM.
COMMUN ZVECT/ VOL3),Vv1(})
CUMMUN /DL BUG/KBUG
DIMENSION ALL3,10,Q001)
po 10 1=1,3
SUKH = 0.
DO 15 J=1,3
SUM = SUM + AlLLJ,E1*VILI)
IF (XKBUG «GE. 5)
IWRITE (6,131 SUMIAI(Jil"Vl (J1aled
13 FORMAT (1X,'ML",10X,3E13.5,215)
i5 CONTINUE
voli) = SUM ¢ QIll}
IF (KBUG .GE. 5)
IwRITE (&,14) VOUI),SUM,QICI}
14 FORMAT{{1%X,3E13.5/1)
10 CONTINUE
RETURN
ENTRY M2 (AJ.QJ)
M2 TRANSFORMS A POINT IN THE BASIC COORDINATE SYSTEM TO THE I
1CO0RODINATE SYSTEM.
DIMENSION AJ{3,1),QJ{1)
Do 20 I=1,3

SUM = C.
DO 25 J=1»3
SUM = SUM + AJUL,Jd) * (VOUJI-QJLJ))

IF {KBUG .GE. 5}
IWRITE (624} SUMaAJLT 31, Y0 (I QIS0
26 FORMAT [1X, 'M2',5Xs4E13.5,215)
25 CONT INUE
vI{i} = 5UM
IF (XBUG .GE. 5)
IWRITE(E,14) VIULI},5UM
20 CONTINVE
RETURN
END
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SUBROUT INE NICEB (X0,DELTAX,Y0,DELTAY,Z, NIl N12
1 NZ3 oNLEVEL,M,N,KCHECK, NK 2 XT9¥T4PLZ,P2Z,P32,
2X80X1,XB0OX2,YBOX1,YBOX2)

DIMENSION X0(1),DELTAX(1},Y0(1),DELTAY(L)

NICE DETERMINES THE VISIBILITY OF POINTS ON A LINE BETWEEN A
1VISIBLE MESH POINT AND AN INVISIBLE MESH POINT. 1T CALLS M1,M2,
210UT1,10UT2, TRNSF1,AND PLT.

DIMENSION Pll‘l)p?ll(llrH(l).N(l)'PBZ(l)'NLEVELlll

DIMENSION xT{1),YT{1)

INTEGER®*2 NCHEGK,LCHECK

DIMENSTIUN ZU{NZ1,NZ2,N23,1},KCHECKINK,1)

DIMENSION XBOXI{1},XBOX2(1),¥BOXLIL},YBOX2Z(L)

COMMON /TRN/ XB,YB4+18+CXsCYCZsD

COMMUN /VECT/ VOi3},VI(3)

COMMON /FOUR/ NARAYS

COMMON /0BS/ CX1,Cv1,C21

COMMON /DEBUG/KBUG

COMMUN /GNE/IROT

COMMON JENP/ X100D,DELX,DELY,SAVE(30]

DATA AL2 /70.69314718/

DATA CHECK /1.0E38/

RETURN
ENTRY NICEL (LCHECK, NL 1}

DIMENSION LCHECK{NL.1}

RETURN
ENTRY NICER (AL,QC)

DIMENSION AL(3,3,1}4QC13,1)

DO 1 [=1,NARAYS

IF (KBUG .GE. 5)
1IWRITE (&,14) ((ALIK'L.ll.K-l.B).L-ch).((QC(K.L].K-[.B).L=1.33

14 FORMAT(ULIX,3EL13.5/1)

1 COMTINUE

RETURN

ENTRY NICEP (L7217 27027073274 /NAZ W/ TLEV/)
PIX = XO(NA) ¢ FLOAT(I1-1)}*DELTAX{NA)

PLY = YOINA) ¢ FLOAT{JI-1}*OELTAYINA)

D00G30505
D0O030C506
00030507
DQO30508
DG030509
00030510
00030511
peo3acst2
DO0O35513
DC030514
D0030515
DO030516
DoR30517
DO030518
DO030519
00030520
pogc3os521
00030522
00030523
DO030524
DO030525
00030526
D0030527
poD30528
CCo30529
00030530
00030531
D0o030532
D0033533
D0030534
D0030535
DC030536
Doo30537
D0030538
DoC30539
D00G30540

D0030541
DOQ30542
DO030543
D0030544
DOQ30545
D0030546
DOQG30547
00030548
D0G30549
00030550
D0030551
D0O30552
D0OO30553
00030354
D0O030355
D0030556
00030557
00030558
Do030559
D0O030560
00030581
00030562
00030563
DO0303%64
D003056%
DO030568
DO0305aT
DO030563
Do030569
00030570
D0030571
00030572
00030873
DOQ30STA
DOQ3057%
000305746
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XKQINAY + FLOAT(I2-L)8DELTAX{NA)
YO{NA) + FLOAT(JZ-1)*DELTAY(NA)

PLZIK) = 2{11,d14KyNA}

P2ZIKI=21124J2+KsNA)

13 mMAY 69

ENTRY NICEC {/PXL/y/PYL/y/PLLIvIPX2! +IPY2/ /P27 INCSY
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PLZOL1) yXTUL),¥YT(1)}
P2ZULY »XTL2)aYTL2))

ICRY .EQ. 0) GO TO 219

NARAYS, 1 CRV,KCHECK (NA,NB)

5 CONTINUE
ICRV = @
LEY = ILEY
Yitl) = pix
Vili2y = PlY
Vi(3) = PLZI{LEV])
IF ({ROT €Q. 1) GO TO 200
DG 2C1 1S=1,3
201 vO(IS) = VI(IS)
Gh 10 202
200 CALL M1 [AL{L+I4NA},QC(1,NA))
202 CALL TRNSFL (YOUL1),vO(2),VO(3),XT(1},YTIL})
VI{l} = P2x
vitz) = p2y
VIii3) = PZZUILEV)
IfF (IROT .EQ. 1} GO TO 210
DO 211 1S=1,3
211 VOUES) = vIi{IS)
GO TO 212
210 CALL M1 (AL{L41,NA),QCIL,NA))
212 CALL TRNSFL {VO[1),VOU2},VO{3),XTU2),YT(2})
GO 10 &
PiX = PX1
PlY = PY1
PLI{1) = P21
P2X = PXx2
P2Y = PY2
P2Z(1) = P22
LEV = |
00038, PRG
NLY = 1
ICRY = 1
CALL TRNSFLl (PIX,PiY,
CALL TRNSFL1 (P2X4P2Y,
[} CONTINUE
DS= SRRT €CIXTO1)=XT(2)I*»®24({¥YT(1)-YT(2)}%e2)
ISTOP=ALIGI{X1000*0S5}) /AL 2
ISTOP=1STGR+1
ICUT=1
IX=0
PXV]IS=CHECK
20 CONTINUE
ICUT=ICUT+1
PIX={P1IX+P2X)/2.
P3ay={PlY+P2Y} /2.
DO 21 K=1,NLV
21 P3Z{X) = (PLlZ(K)+P2I{K)}/2.
VI (1) = p3x
Vi (2) = P3Y
¥YI(3) = P32Z(LEV)
IF (ICRY .EQ. 1} GO T0 213
IFf {(IROT .EQ. 1) GO TO 216
213 CONTINUE
DO 214 IS = 1,3
214 VO(IS) = VE{IS}
GO TO 218
216 Cabll MI (AL{1,14NA),QC{LyNAY)
218 CALL TRNSFl (VO{1l),VO(2)},YQ(3) XTEST,YTEST)
IF (IROT EU. 1 <AND.
CALL 10uUTH
Z19 CONTINUE
DU 55 Np=1,NARAYS
If (KBUG .GE. 2)
SWRITE (64922) NAy NB,
1o ¥TEST,YTESTY
22 FORMAT (11X, °*NICEP*, SIS42E13.5)}
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D0030625
D0030626
D0030627
00030628
00030629
D0030630
D0030631
00030632
D0030633
D0030634
DO030635
00030636
DO030637
00030638
DO030639
00030640
00030641
D0O03A06LZ
00030643
D0O030644
D0030645
D0030646
DO030647
PO030648




23

58

101

53
302
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ISAM - 0
I[F INA (EQ. NH) [5AM=1
IF {TCRY JFW. 1) ISAaM = O
UL X = BELTAX{NB)
DELY = DELTAY(NB)
TEMP = P3Z(LEV])
IF (ICRY .EQ. 0) GO TOo 23
If {(LCHECKINC,NB) .EQ. 0) GU TOD S5
GO 10 5B
CONTINUE
KLK = KCHECK{NA,NB)
If (KCK .EQ. 0) GO TO 5%
IF (KCK .LT. 0} GO TO 58
IF (ISAM .EQ. 1) GU TU 58
INDX = KCK
PFOUXTEST .LT. XBOXI(INDX}) GO TO 55
IF (XTEST .GT. XBOX2[INDX)} GO YO 55
EF (YTEST .LT, YBOXL(INDX}) GD TO 55
IF (YTEST .GT. YBUX2{INDX)) GO TO 55
CONTINUE
IF (IRUT .NE. 1) GO TO 302
vo(1l) = CX
¥o(2) = €Y
Vo3 = €z
CALL M2 {ALI1+1,MNB)Y,QCT1,nNB)}
= VvItl)
CYl = VvIi{2)
CZLl = VI{3)
VI{l) = p3x
vitzy = pP3Y
ir {I5AM .EQ. 1} GO TO 101
VI(3) = P3Z(LEV)
CALL M1 (AL(1s1,NA)4QC{1,NA}}
CALL M2 (ALITLsEsNB),QC{1,N8)}
PILILEV) = VIL3}
CALL IOUTL (VI(1),VI(2),P3Z,LEN,LEY)

037
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GO TO 53
ADD THANGES FOR CURVES - KCHECK
CONTINUE
CUNTINUE

CALL 10UTZ (XO(NB)OELTAXIND) ,YO(NB)} DELTAYING},2(1s151,N81,N21,

LNZZyNLEVELINB) yMINB) ¢ NINB) o, [SAM,L54)

55
54

15

16

25

26

30

35

PIZ(LEV) = TEMP
CONTINUE

P3Z(LEV) = TEMP

IF (LEW .£Q. 0} GO TO 25
P2X=P3x

P2Y=P3Y

DO 16 K=1,NLV

P27(K) = P3ZLK)

IF (1CUT.LT.ISTGP} GO TO 20
IF  (PXVIS.EQ.CHECK) RETURN

IF (IK.EQ.1) GO TFO 3@
IX=IK+]

60 To 20 _

IF  (ICUT.GE.ISTOP) GO TQ 35
P1X=P3X

P1Y=P3Y

DO 26 K=1,NLYV

PLZ{X) = P3Z(K)

PXVIS=PLX

PYVIS=P1Y

PIVIS = P1ZILEV)

GO Tu 20

PAX=PXVYIS

PIY=PYVIS

P3Z{LEV] = PIVIS

CONT INUE

VI(1} = P3x

vI{z) = P3vY

VI(I) = PAZLLEVY)

IF (IROT .EQ. 1} GU TU 36

13 MAY 69

13 MAY 69

DQ030649
00030650
00930651
00030652
D00306353
DO030654
DA030655
00030656
D0U308ST
00030658
DO030659
00030460
D0030661
00030662
DO030é63
D0O30Ce64
D0030665
D0Q30646
00030667
000308658
000306569
00030670
DO030671
00030672
b003Q673
DO030674
00030675
L0030676
00030677
DO0306T8
DG030679
Duo3gs80
Do030681
000320682
00030683
DO030684

00030685
DO0304&8s
00030687
DoO30688
00030689
00030890
00030491
DG030692
D0030693
D003C6T4
00030695
D003069%
000306937
06030698
D0030699
00030700
00038701
06030702
DG030703
D0030704
D003G7T05
DO030706
D¢o30707
00030708
00030709
DeO2a710
DOO30711
DOO30TI2
00030713
00030714
DO030T15
00030716
Dgo3g7T17
DO030718
Doo3071e
00030720




LN

34
38

[

10

15

20

17

30

33

36 -

kY

EY]
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0o 37 15=1.1 D0030721

< 00030722
CALL M1 (AL[1,1,NAIUCUL,NAY) D0D30724
CALL TRNSF1 (VOU1),VO121,¥0(3),XT(2),YTL2)) gggigzgz
&2%5RNPLT te:2: 2 Do 00030727
END pO030728
SUBROUTINE IQUTO (FCX/ 9 JCY/ o FC2 Ly TEST2,TESTL) 00030729
10UT DETERMINES THE VISIBILITY OF A POINT. IT CALLS TARAY,IOFQ, 00030730

LZOF O, YOFO,AND XOFO. 00030731
DIMENSIUN TESTL(1),TEST2{1) D0030732
DIMENSION TSAV (5, 4} XSAVL&),YSAVI4),0X14) £00301733
DIMENSIUN T(4.:8) £0030734
OQUBLE PRECISION D1,A48 DO030735
COMMON /DESUG/XBUG D0030736
COMHUN/TSAV/T 00030737
COMMON /MPPLIJIYPLT 00030738
COMMUN LN/ A4B D0030739
COMMON ZENP/ X100D,DELX.DELYSAVE(30] p0030740
DATA BIG/Ll.E+38/ DOO30 T4l
1F (KBUG .GE. 1) WRITE(6410) 00030742
FORMAT {1X,'REACHED 10UTO'} D0030743
RETURN 00030744
ENTRY [0OUTL (/FPXJ¢/PY/ PILy /LEN/Z/LEV/) D0030745
DIMENSION PZLLL) D00307T46
PZ = PZLILEV) DO030T&T
LEW = 0 DO030T48
DI = (CX-PX)®82 + (CY-PY)®82 00030749
A = {CY-PYI/LCX=PX) 00030750
B = CY - A®CX p00301751
1F (KBUG .GE. 1} WRITE(6415) 00030752
FORNAT (1X, *REACHED [OUT1*) 00036753
RETURN 00030754
ENTRY 10UT2 (/X0/,/DELTAX/1/YO/ /DELTAY/ 41y NIl ¢ NIZ 3/NLEV/,/M/,00030755
1/N/ TESAMS  ¥) pO030156

039
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DIMENSION LINZ1,NZ2,1) DOO30TST
IF {KBUG .GE. 1) WRITE!6,20) PX,PY,PLyX0,DELTAXy YOy DELTAY 2 (1,1,1)D0030758
FOKMAT (1%, *1UUT2',8F10.3} D0030759
If (NLEV .GT. S] wWRITE (6,17) NLEV 00030760
FURMAT [ 1Xs'INTERSECTING ARRAYS ARE NOT LARGE ENOUGH. NLEV = 1, 14100030761
€ALL TARAY (X0,DELTAX,Y0,DELTAY CXyCY,C2ZeHsNsD24155,1C,E30) 00030762
GO 10 36 00030763
1f (IC .EUQ. O) RETURN 00030764
WRITE (6:33) CXyCYsCZaPXqPY,PZelC UUTILsdIpd=1,8)012144) 00030765
FORMAT( LTHQ £RROR IN INOROU // 22H OBSERVATION POINT Is 3E20.8 00030766

1 7/ 22H PUINT UBSERVED IS 3620.8 /7 29H NO. OF SIDE INTERSECTDOO30767

ZIONS 1S §I6 /7 L1 T ARRAY IS /7 [6E1T7.8)) DCO03GT68
sTop DC030T69
CONTINVE 00030770
IF (1SAM .EQ. 1) GO TO 37 00030771
IF (D2 .GE. Dl) RETURN DO030772
CONTINUE 00030773
IN = (=1)8*(I55+1) DOO30TT4
IN = ¢1 If 155 IS QDD WHICH CORRESPONDS TO BEGINNING (l.€.1) SIDE.DOO30TTS
IN = -1 1F 1S5 1S EVEN WHICH CORRESPONDS FO END (1.£.M OR H) SIDE.DOO30TTE
1F (1§5.G6T.2) GO Ta 40 00030717
1E£Xx=0 DO030778
IFy=1 po0307179
XM = X0 00030780
YyM = T(1l,1) 000307181
[XM,¥H) = POINT CLOSESYT TQ C AT WHICH CP CROSSES ARRAY BOUNDARY. D0030782
11=1 00030783
11 = INDEX (OF XM DOO30784
{F (IN .4T.0) GO TG 38 00030785
XM = X0 + FLUAT(M=1)%DELTAX 00030786
YMaT{2s1} Do030787
11=H D0030788
CONTINUE 00030789
CALL 1UFO (YMgYO,DELY,12) DO030790
12 = INDEX OF ¥ LINE AT OR JuST BELOW Yyd (Il = 1 OR M) pO030791
GG 10 42 00030792

040
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40 1FX = 00030793
Iry=0 D0OV30794
YH = YO D0Q30795
Xm=T13,1) D0030796
C (XMyYH) = POINT CLOSEST TO C AT WHLLH P CHUSSES ARRAY = 2UARY. DOG3IOT97
12=1 Do030798
c 12 = INDEX DF YM 000310799
1F {IN .GY.D) GO TUu 4t 00030800
YM = YO + FLUAT{N-1}%DELTAY 00030801
XM=T{4,1) 00030802
12=N 00033803
41 CONTINUE DO030804
CALL IOFQ (XMyXU,DELXyI1) DO030805
c I1 = INDEX UF X LINE AT OR JUST LEFI DF XM (12 = 1 0OR N! 00030806
42 INX=1 00030807
c INX = X INDEX INCREMENT (+1,-1,0k0) 00030808
c INX = 1 IF THE INDEX OF X INCREASLS FRUM XM TO PX DOo30809
IF LUPX = XM)#DELX .LT. 0u) INX w» ~INK DO030810
c INX = —1 IF THE INDEX OF X DECREASLS 1ROM XM FO PX 00030811
INX1=INX D00320812
1IF (ABS{XM=~PX) . LE.ABS{DELX+.001*HLLX) | INK=0 00030813
INY=1 00030814
c INY = ¥ INDEX INCREMENT [+1,-1,URQ) 00030815
IF  ((PY-YMJ®DELY.LT.0.) INY=-INY DO030816
INY1=]INY 00030817
IF (ABS(YH-PY).LE.ABS(DELY+.00L*0ELY )} 1iy=0 600308148
1xS=11 voC30819
1Ys=12 00c3¢320
(o IXSyEYS = INDICES OF [XH,YH) 00030821
IF (CX.EQ.PX} GU TO 46 Do030822
CALL ZOFO {XMyCX,CZPX,PL TEST} 00030823
c TEST = Z(LINE)} AT (XM,YH) Do030824
GU TO 47 0o030825
46 CALL ZOFO {YH.CY,CZI,PY,PZ,TEST) 00030826
47 13 = J1 + IFX 00030827
14 = J2 + LFY DO030828

041 @
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DO 70 K=1,NLEV 00030829
IF (11 .EQ. I13) GU TO 48 D0030830
39  CONTINUE D0030831
XI1 = X0 + FLUAT{11-1)%0ELTAX 00030832
XI3 = X0 & FLOAT(I3-1)*DELTAX 00030833
CALL ZOFO (XMoXI192011 412K XI302008,14,K},2M) 00030834
GO TO 49 D0030835
48 CONTINUE D0030836
YI2Z = YO + FLOAT(12-1)#DELTAY 00030837
YI4 = YO & FLOAT{I4=1}*DELTAY 00030838
CALL 7000 (YMaYI1ZoZiI00124KaY 40214, 04,0, M) 00030839
49  CONTINUE 00030840
TESTLIK) = TEST - IM 00030841
TSAVIK,1) = TESTL{K] 00030842
TSAVIK,3) = TESTL(K) 00030843
IF (INX <EQ. O .AND. INY .EQ. ©) GO Iy 1 00030844
IF {TESTHK} .EQ. 0. «AND. IYPLT .NE, {j 6O 1O 67 00030845
T0  CUNTINUE D0G1084s
43 CONTINUE 00030847
XSAV(1) = XM 00030848
YSAV{1) = YH 00030849
XSAV(3) = XM 00030850
YSAVI3) = YM 00030851
IF  {INX.EQ.O .AND.ISAM .EQ. 1) GQ T4 14 Doo30852
INDX1 = [XS 00030353
XO=xXM=Px 00030854
XL=DELX*0ELX*D, 001 00030855
IFLG = 0 D0230856
IF IRBUG &Gt 2) WRITE (648350 XS4 00l fus, [Ny, XM YH Trs1 1110, 00030857
LTTEST2(1) X0, XMy YO, YM 00030858
435  FORMAT (1X, 4i4,8E13,5) DOQ30859
50 CONTINUE 100030860
INUX = INOXL D0030861
C #¢x IF {(ISAM .t4Q. 1) GO YO S DU03G862
C *xeelf ([INLX.EJ.Q) INDX=1 D003Q863

L 2%3% F {(INDX.EQ.M+1) INDX=M DO0303b%




51

52

T8

761

59
15

595

S
60

61

C
cC
C s

63

631

36

sk
*k
b2

62

&4
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CUNTINUL

IT {INUX .1T. 1 <OUR. INDX .GT. M) GO TO 60
XINDX = X0 + FLOATC(INOX-1}*DELTAX

AN = XINDR = PX

IF (KBUG .wE. 23 WRITE (6¢515) INDX, SAM, X0y XNeXL
FOKMAL LiX, 2fZs 3E13.5 4 'LUGP L *)

CALL YGRCUIXIKUXsYTRY)

YN = YO + FLUAT{N-1)*DELTAY

€ {(YTRY .0.T. YN ,OR. YIKY .LT. Y0O) GD TO 60
IE {(XN®XD) .uT. XL) GO TO 52

IF (ISAM .EQ. 11 GO Tu 60

1IFLG = 1

X0 = XN

CALL Z0F0 (XINDX,CX4sC2ePX4P2Z,TEST}

CALL IOFO {YTRY,YO,DELY L1}

12=11+1

DO 75 K=1yNLEY

CONTINUE

Yil = YO + FLOAT(I1-1)%DELTAY

YIZ = YO + FLOATU(I2-11+CELTAY

13 MAY 69

CALL ZOFO LYTRY YI1eZ{INDXaI3 oK) YI2,2Z(ENDX,12,K] L2}

TEST2(K) = TEST-12

IF (KBUG .GE. 2} WRITE {6,761) PXyPY XINDXs YTRYTESY, 22, TEST2(K ),

1I11,K, IFLG

FUKMAT (1X, ‘X LOOP2',T€13.5:1Xy 314}
IF (1FLG .Ev. 1) GO TO 75

TSAV(K,1) = TEST2IK)

[E (TESTL(K)®TEST2(K] «LE. 0.) GO TO &7
CONTINUE

XINDX = X0 ¢ FLOATUINOX-1)3DELTAX

IF (IFLG .EQ. 1) GO TU 595

XSAV(1) = XINDX

YSAVI L) YTRY
INDX1=1INDXL+INXL
GO TO 50
CONTINUE
043
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xS5av{2) = XINDX

YSAVIZ2) = YTRY

DO 596 K=1,NLEV

TSAVIK,2) = TEST2IK)

IF (INY .E£Q.0 +AND. ISAM .EQ. 1} GO0 TQ 90
1IF (IYPLT .EW. 1) GO TO 90

INDX1 = 1IYS

YO=YM-PY

YL=DELY*DELY*0.001

1FLG = 0

CONTINUE

INDX = INOX1

{F (ISAM .CQ. 1) GO TO 63

JIF (INDX.EQ.0) INDX=1

IF INDX.EQ.N+#1) INDX=N

CONTINUE

1F (INDX .LT. 1 <OR. INOX .GT. N} GO T0 90
YINOX = YO + FLOAT{INDX-1)*DELTAY

YN = YINDOX - PY

IF (KBUG .GE. 2) WRITE (64631} INDX, ISAM, YO, YN, YL
FURMAT {1X, 'Y LOOPL',214,3E13.5)

CALL XOF0 {YINDXyXTRY)

XM = XO + FLUAT{M-1)*DELTAX

1F {XTRY .GT. XM .ODR. XTRY .LT. X0) GO 10 80
CONTINUE

CALL ZOFO (YINOX,CY,CZ,PYPL,TEST]

IF {YN®Y0 .GT. YL} GO TO o4

IF (154X .EQ. 1) GU TO 90

1FLG = 1

YU = YN

CALL (OFO0 [XTRY.XO0,DELX,yI1)

12=11+1

DO BO K=1,NLEYVY

X11 = XO + FLOAT{I1-1L}*CELTAX

X2 = X0 + FLOAT{12-1)%DELTAX

13 MAY 69

CALL 20FO (xTRY,XI\.Z(ll.lNDX'K)|X!Z|Z(IZ.lNDX.KI.ZZ)

nNnaa

D0030865
00030866
00030867
00230868
pUG30869
D0030870
poo3baTtl
Do030872
DC03087T3
D0O030B74
DO0308T5
D0o030876
00030817
po030878
D0030819
p0G30880
00030881
Do030882
poc3osss
D0030BBA
00030885
Do030886
DOO30BEY
D0030888
po030889
00030890
00030891
DG030892
p0030893
DO03089%
D0O0308935
p003CB9S
D0O030897
D0030898
D0030899
D0030900

00030901

00030902

D0V30%03

p0030904
00030905
0o030906
D0030907

D0030908
DO030909

D0030910
DQ030911

Do030912

00030913
D0030914
D0030915
D0030916
D0030917
p0030918
D0Q30919
D0Q30920
00030921
00030922
p0030923
DO030924
pC030925
00030926
po030927
00030928
00030929
D0030930
00030931
00030932
00030933
DO030934
00030935
D0C30936
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TEST2(K} = T&ST - 212 00030937

IF (K3UG +ut. 2) WRETE {6,621) PA,PY,YINDX,XTRYTEST,22,TE572(K), DO0L30938

1I1,K, 1FLG 00030939

021 FURMAT [1X, 'Y LOUP2'yTHYI%. %, 01X,y 314) 00030940

IF (1FLG .£Q. 1) GO TO BU 00030341

TSAV{K, 31 = TEST2{K) D003Q942

59 1F (TUSTH(XI*TEST2(K) .LE, U.} GU TU 67 DQ030942

80 CONTINUE 00030944

YINDOX = YD + FLDAT(INDX-1)*DCLTAY p0030945

1F LIFLG .EQ. 1) GO TO 81 D0OO030946
XSAvV(I3) = XTRY 00030947 .

¥YSAV(3) = YINDX D0030948

INDX1=INDXL+INYL DOO30949

60 10 61 ’ 00030950

81 XSAV(a) = XTRY D0030951

YSAvia) = YINDX 00030952

DO 82 K=1l,NLEV D0030953

Bz TSAVIK,4) = TEST2(K} D003095%

50 CONTINUE 00030955

I# {IS5AM .EQ. 1 ) GO TO 910 D0030956

IF (IFLG «EQ. 0} GO TO 910 D0030957

XU=B16 00030958

XN=-8BIG 000309539

DO 901 I=1,¢ 00030960

DX{I)1=PX-XSAV(L) 00030961

IF (Dx{1).EQ.0) GU TO 902 00030962

901 CONTINUE DO030963

GO TU 904 DO030964

g02 00 903 I=1.4 P0030965

903 Dx({I)=PY-YS5AV(]] DO030966

304 DO 906 I=1,4 00030967

1IF (DX{1).LT.0.) GO TUQ 905 DOD30968

IF {OX([}.GT.X0) GO TO 906 D0030%69

XO=DX{ 1} DO030970C

I1=1 DO030971

G0 TO 906 . D0030972

045
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905 1f (OX(1).LT.XN} GO TO 906 Do0303%73

AN=DX{1) 00030974

12=1 D0030975

966 CONTINUE DO030976

DO 909 K= 1,NLEY DOO3QSTT

IF {XSAV{ILl) .EQ. XSAV{I2}) GwU TO 907 . 00030978

CALL ZOFO (PX.XSAVIIL) TSAVIK,EL1),XSAVIIZ2),TSAV{K,12},TEST) 60030979

GO 10 908 D0030980

907 CALL ZOFOQ (PY,YSAV(I1),TSAVIK,[11,YSAVII2) TSAV{K,12},TEST) 00030981

908 CONTINUE D0030982

IF (KBUG .GE. 2) WRITE [6,9061) XSAVIIL1),YSAVII1),TSAVIK,I1}, 00030983

IXSAVII2),YSAVIIZ) 2 TSAVIKe12),11+124K,TEST 00030984

9061 FORMAT {1X, '900 LOOP", 6E13.5,315,1£13.5) D0030985

1F (TEST®TESTL(K).LE. Q) GO TU 67 00030986

909 CUNTINUE 00030987

910 CONTINUE p0030988

1F (KBUG .GE. 2) WRITE (6,911} 00030989

211 FORMAT (12X, 'REACHED 910*) D0030990

IF (1SAM JNE. 1) RETURN poo30991

IF (NLEV «EQs 1) RETUKN DO030992

PO 91 K=s1lyNLEV D0030993

IF (X .EQ. LEV} GO TO 91 DO030994

TEST2{K) = PZ = PZLIK]} 00030993

ITST =1 00030996

IF (TEST2{K} .EQ. 0.) GD TO 91 D0D30997

JF (TESTL{K)*TEST2{K) +LE. Q0.)1CG0 VO 67 D0030%98

91 CONT INVE 00030999

RE TURN D003100C

67 LEW = 1 De0310Q1

I+ {XDUG .GE. 2) WRITE (6,68) 060031002

68 FORMAT (1X,'LEW = 1') 00031003

RETURN 1 00031004

END D0031005

SUBRUOUTINE PLUTOUXT,YT,LEWA, NL } DOO031006

C PLUT OETERAINES THE POINTS TU BE PLOTTED, TRANSFORMS THESE POINTS poo31007?
C LAND PLUTS THEHM. po031008




451

4288
4289

11

1o
15
430

440

451

4488
4489

110
115
450

460

DIMENSTION XT({12,YT(1) D0031co9
COMMUN JONEZ1RQT DO031010
CUMMUN /KPAPL/1IVIS DUO3LolL
CUNMUN ZUEBUG/K BUG 00031017
CUMMON /MPPLIZTYPLT 0Do03i01]
CUMMUN /VECTZ VOL3) ,VI(3) ‘DUC3L0LA
DIMENSIUN LEWA (NL.1) v D0031015
RE TURN " 00031016
ENTRY PLOT1 (AL,QC) 00031017
DIMENSIUN AL(3,1),Q6C(1) D0031018
RETUHRN D0031019
ENTRY PLOTR (/X074 /DELTAX/ /Y07 +/DELYAY/ 42, NI 2 /M/ 4y INZ2/NAS W /K/1DD0AL020
DIMENSIGN 1INZL, 1) D0031021
DO 440 [=1,M D0031022
XPLOT = 0 00031023
11 = 1 DO031024
i2 =1 00031025
Jg = 1 00031026
DD 430 J=I,N DO031627
Jl = y-1 00031028
Jz = g 00031029
IF {1VIS (NE. 1) GO TO 4289 00031030
IF (LEWALI,J} .EQ. O} GO TO 4288 00031031
If (KPLOT .GT. 1) CALL PLT {Z,KPLGT,1) DC031032
IF {KPLOT .GE. 1)} CALL NICEP (1l4J1,024J2,NA,K} 00031033
KPLOT = © 00021034
GU TO 430 D0031035
IF {KPLOT .EQ. O .ANG. J.NE.JQ} CALL NICEP {I1442,12:J1,NAsK]) D003103%
KPLOT = KPLOT+] 00031037
YI{1)= X0 + FLOAT(I-1)#DELTAX 00031634
VI{2)= YO + FLOAT(J-1}*DELTAY 00031039
VI(3) = 2{149} 00031040
1IF (IROT .EQ. 1) GO 7O 10 00031041
0O 11 15=1,3 D003104&2
VOLIS) = VI(IS) D0031043
GO TO 15 D0031044

047
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CALL M1 (AL,QC) 00031045
CALL TRNSF1 (VO{11,V0(2),Y0(3},XT{KPLOT),YT{KPLOT}) 00031046
CONTINUE 00031047
IF {KPLUT .GT. 1) CALL PLT (2,KPLOT,1) 00031048
CONT INUE D0031049
IF (1YPLT .EQ. 1) RETURN 00031050
D0 460 J=1,N D0031051
J1 = g 00031052
Jz2 = J D0031053
XPLOT = 0O D0031054
19 = 1 D0031055
DO 450 1=1,M DOD31056
1 = [-1 00031057

12 =1 D0031058
IF (IVIS «NE. 1) GO TO 4489 DO031GS9
IF [LEWA{1,J1.EQ.0) GO TO 4488 00031060
IF (KPLOT .GT. 1) CALL PLT (2,KPLOT,1) DOG31041
IF {KPLOT .GE. 1} CALL NICEP (1lyJ1,12,42¢NA.K) DOO31042
KPLOT = 0 00031063
60 TO 450 00031064
IF IKPLOT .EQ. 0 .ANC. [.NE.1Q) CALL NICEP [12,d2,11,02,NA,K} 00031065
KPLOT = KPLOT+1 00031066
VI(1)= XO + FLOAT(I-1}*DELTAX DO031067
VI{2)= YO + FLOAT{J-1}4DELTAY D0031068
VIE3) = 2([,J) DA931069
IF (IROT .EQG. 1) GO TO I10 00031070
DO 111 IS=1,3 00021071
YOUIS) = viiIs) D0031012
GO YO 115 D0031073
CALL ML (AL,QC) D0031074
CALL TRNSFL (VUL1}.VOL2)VO(3) ,XTIKPLOT),YT(KPLOT)} 00031075
CONTINUE 00031076
IF {KPLOT .GT. 1) CALL PLT (2,KPLUT,1} D0031077
CONTINUE D0G31078
RETURN 00031079
ENTRY PLOTC (CyNCCoLEW,;/NP/,/NC/) D0031080

0003, PRG 80-80 SDURCE LISTING 13 KAy 69
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DIMENSTUN C(NCCo1h,LEW(L) 00031681 ’ @
KPLDY = 0 Dou3LOAR2
DO 540 Ja], NP 0oo03iaul
I (IvIs aNbe 1) GO TO 4%89 DO0310OK4S
I[F {LLWl]) .tQ. 0) GU TO 4548 noou3lves
IF (KPLOT .GT. 1) CALL PLT (2,KPLOT,1) D0031086
IF (XKPLOT .GE. 1) CALL NICEC (C{I-1,1)+CU1-1423sCUI-19304C(EsL}, DOO3L087
1 CUI,214CUT53).NC) po031088
KPLUT = 0 00031089
GU TU 540 00031090
4588 [F (KPLOT.EQ.O0 .AND. T.NE.1)} CALL NICEC ICUE,13,C(1.,2),C(1,+3), po0o3L09L
1 CUE-14114CUI-1,2)4C{I—143)4NC} 00031092
4589 KPLUT = KPLOT + 1 D0OG31093
CALL TRNSFL (CUIe1}oC{I42),CU143),XTL{KPLOT),YTLKPLOT}) 00031094
IF (KBUG «GE. 2) 00031095
IWRITE (65579) ClIg1)4ClI42)4ClI 431 4XTUXPLOT) YTUKPLUT) KPLUT,1 D0031096
573 FORMAT (1X,5ELl3.5, 215,'PLOTC*) 00031097
540 COUNTINUE 00031098
IF (KPLOT «GT,. 1) CALL PLT (2,XPLOT,1l) 00031099
RETURN 00031100
END D0031101%
SUBROUTINE TARAY (/XQ/,/DELTAX/,/Y0/,/DELTAY/ ,/CX/,/CY/4/CI/s/R/y DOO31102
LINZ 4202/ 7155742107 %) DOO31103
C TARAY DETERMINES IF THE LINE THROUGH C AND P PASSES THROUGH AN DO031104
C 1ARRAY. THE NUMBER OF TIMES THE LINE INTERSECTS THE BOUNDARY AS DO031105
C 2WELL AS WHICH ONE (XM,YM) OF THE INTERSECTIONS 1S CLOSEST TO C. 00031106
DIMENSION Tl4:6}4DT(2),1IT(2) 00031107
DOUBLE PRECISION A,B Doa31108
COMMON/TSAY/T 00031169
COMMON /LN/ A,B D0031110
COMMON /FNP/ X1000,DELX,DELY,SAVEL30} DCO031111
DATA € /.0001/ D0O31112
INTEGER ITW /2/ D0o031113
YN = YO + FLOAT({N-1)#DELTAY 00031114
EY = E* (YN-YO) DO031115
XM = X0 ¢ FLOAT({M—1)*DELTAX D0OO3111l6

N49
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EX = E #{XM-XO0} 00031117
CALL YUFO (XO0,T(i,1N? 00031118
T{1,2) = YN + EY Do031119
T(143) = YO - EY Doo3llzsn
Ti1,4) = X0 ) 0oo3t121
T{L1,5) = CX ‘ 00031122
T(1,6) = CY Do031123
CALL YOFO({XMaT(2,1)) DQO31124
T{242) = YN + EY Do0o3112s5
T(2+3) = YO ~ EY poo3itze
Tl244) = XM 00031127
T€2,5) = CX 00031128
T(2,6) = CY 00031129
CALL XOFO (YO, T(3,1)) 00031130
TE3,2) = XM + EX 00031131
T(3,3}) = X0 - EX D0O031132
T{3,4) = YO DO031133
T(3,5) = Cv 00031134
Ti3,61 = X DG031135
CALL XOFQ (YN:T{4,1)) DO031136
T(4,2) = XM + EX 00031137
Tl443) = X0 - EX DOLESBET:
Tl4,4) = YN : D0031139
Tl4,5) = CY DO031140
Tla,06) = CX DO031141
Ic = 0 DO0O31142
21  CUNTINUE DOG31143
DO 30 I=1,49 DO031144
IF (T E 1) -TUT42)09(T{l,1)-Tl[,431} .GT. 0.} GO TQ 30 D003 1145
D2 = ((T{L145)-TUis41)%%2 + [TLI46) = T(Is1) )82} 00031146
1C = IC+l 00031147
DTLIC) = D2 DO031148
ITLiC) = 1 DO031149
IF {IL-1TH) 30,99,99 DO031150
99  CUNTINUE DOD31151
D2 = AMINI{DTI1},0T{2)) poo31152
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1F (D2 .FU. DT{L1}} GO TO 40
G0 7O 50

185 = 1ITL1)

GO T0 b0

50 I8S = 1712}

&0

30

C

600

20
25

CONTINUE

RETURN

CONTINUE

RETURN 1

END

SUBROUTINE XOFO (/Y/+/XOF/}

XOF APPROXIMATES X AT A KNOWN Y.
DOUBLE PRECISION A4+B

COMMON /LN/ A,B

XOF={Y-8}/A

RETURN

END

SUBROUTINE YOFO (/X/,/YOF/)

YOF APPRUXIMATES Y AT A KNOWN X.
DOUBLE PRECISION A,B

COMMON /LN/ AyB

YOF=A%X+8

RETURN

END

SUBROUTINE I0FO (/X/e/X1/s/DELX/+/10F/)

10F DETERMINES THE INDEX OF THE X LINE, AT OK JUST LEFT OF XM ARD

1THE INDEX OF THE Y LINE AT QR JUST BELOW YM.
DOURLE PRECISIUN SMALL,.T

DATA SMALL /1.0E-05/

T=0OELX*SHALL

IOF = (X — X1)/DELX + DOMAX] (T,SMALLI

10F=10F+1

RETURN

END

SUBROUTINE 20F0 (/X/s/X1/+/21/+/X0/+/20/+/20F/)

Z0F INTERPOLATES FOR I AT AN ARBITRARY PDINT BETWEEN TWO POINTS

051
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1WHERE THE VALUES OF Z ARE KNOWN.
210F=20+(X~Xu)}*{21-Z0)/{X1-XV]
RETURN

END

SUBROUTINE TRNSFO

TRNSF TRANSFORMS A POINT IN SPACE TO APOINT IN THE PERSPECTIVE

1PLANE.

COMMCN /TRN/ XB,YB,I1B,CX,CY.CZ,D
COMMUN /TR/ CTHETA,STHETA,THTA
CALPHA={ XR=CX}/D

CBETA =(v3-CY}/O
COGAMHA={2ZB-CZ} /D
SCAMMA=SQRT(1.0-CGAMMASCGANMA]
IF  {SGAMMA.EQ.O.) GO TO 20
DEN = SURTUCALPHA®®2 ¢ (BETA®%2)
CTHETA = CALPHA/DEN

STHETA = COETA/DEN

THTA = ATANZ{STHETA,CTHETA)

IF (KBUG .GE. 1) WRITE (6,600) CTHETAySTHETA,THTA,CALPHA,CBETA

FORMAT(TELS.T)

RETURN

ENTRY TRNSFI (/X7 2/Y/ s/ 2/ +/XCAP/ /YCAP/)

XK=0/7 {{X~CX)*CALPHA+{Y-CY)*CBETA+{Z-CZ1*CGANMA]
AsCX+XK*{X-TX )

B=CYexXK*{y-CY)

C=CleXK%(2~-C2}
XCAP=({A~-XA)*LELETA-(B-YBIPCLALPHA)/SGAMMA
YCAP={C~1D)/SCAMMA

RETUKM

WRITE (6429}

FORMAT  (36H0 ILLEGAL OBSERVATION POINT... STOP)
STup

END

SUBROUTINE DIRC{A)

SUBROUTINE OIRC DETERMINLS THE DIRECTION COSINES AL{3,J,NA}+SUCH

MAY 69

L3 MAY 69

1THAT THE COORDINATE SYSTEM UF THE NA ARRAY IS5 RIGHT HANDED.

052

00031153
00031154
D003115%
Do0311 56
00031157
00031158
Do0311rs9
DOO0311560
DOO31161
DoC31l62
DO03I1163
DOO31164
00031165
00031166
DO031167
00031168
DO031169
00031170
D0021171
Doo31l172
D0031173
DO031174
DOo031175
DO031176
poo31177
00031178
DO031179
DoO31180
DQo31181
poo3lle2
DOO31183
DO031184
D0031185
Do03118¢
Do0o31187
00031188

Do0311E9
D0OD311S0
00031191
Do031192
D0031193
DO031194
00031195
00031196
00031197
D0O031198
D003119%
00031200
p0031201
00031202
0G031203
D0031204
DQo3lr2C5
D0031206
00031207
Doo31208
00031209
poo3lzio
p0031211
poo3lz12
00031213
00031214
po031215
DOQ31216
00031217
00031218
00031219
DO031220
00031221
Doo3l12z2
00031223
00031224
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DIMENSIUN A{ 3,1}
DATA €& / l.E-06 /
SUH = 0.
DO 10 J=14+3
10 SUM = SUM ¢ ALl JI*A(244)
[F {ABS(SUM) .GT. E) GO TO 100
DG 15 [=1,2
01V = 0.
PO 16 Jdz1,3
DIV = DIV + A(l,Jd)%%2
16 CONTINUE
DIV = SORTIDIV]
00 17 J=1+3
AlT.d} = ALT.J)}/DLYV
17 CONTINUE
15 CONTINUE
0o 18 J=1.3
GO TO (19520421 }),4
19 J1l = 2
Je = 3
GO TO 22
20 J1 = 3
J2 =1
GO TO 22
21 Jl =1
Jz =2
22 Al3,J) = AlLl,J10®A(2,J2) - A(lyJd2)*al2,41)
18 CONTINUE
RETURN
100 WRITE (646001}
530 FUORMAT(1Hl 20H AXES NOT PERP. STOP)
STOP
END

053
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DIMENSION DELTAX{2},X0(2),Y0{2},0ELTAY(2)

DIMENSICN AL{3,342),QC13+2)01002)

DIMENSION XHIN!(Z)-XHAX](Z"YHINI(Z|vYHAXI(Z)'CZHINI(Z)oCZHAXIKZ)
INTEGER*2 KCHECK,LCHECK

DIMENSION X{10+¢2)sY{10:2)¢2110,10+2,2)

DIMENSION LEWA{10,10),KCHECK{2,2)

DIMENSION X5(2),Y5(10),X8{2),YB(2),0LX{2},0LY(2}

DIMENSION E(20).+0020)+5(100),T(100},PT(20)

DIMENSION M{2) ¢N{2) ,NLEVEL(Z), WPL2),MDPL2},TESTL(2)
1. TEST2(2),P12(2),P22{2),P3ZI2)

CIMENSION C{361+3910)LCHECKL10,2)4NP{10},LEWCI36])

DIMENSION XT{361),¥YT{361)

DIMENSION BOX1{12),B0X2(12),B0X3112),B0X4(12)}

COMMON /DEBUG/KBAUG

DATA R14R2 / 1.35,2.25/

DATA END /4HEND /

DATA R1,R2/1.35,2.25/
KBUG = ©

{ROT = 1

iotl) =1

I0ot2)y = 0

10 READ (5,15) PY
IF(PT(1).EQ.END} GO TO 80
READ (5,15} E
READ (5,15} D
15 FORMAT( 20A4)
READ (5,20) NARAYS
20 FORMAT(16])
DO 52 NA = 1yNARAYS
DO 53 1 = 1.3
QL ti,NA) = O,
53 CUNTINUE
52 CONTINUE
DO 54 1 = 1,2
00 51 J = 1,3
AL{I:+Jel) = O.

054

po031225
00031226
poo3lz21
povlizzs
00031229
b0o31230
Do031231
Dpoo3i232
D0031233
D0Q31234
00031235
D0031236
D0031237
Doo31238
00031239
DQ031240
00031241
D0031242
D0031243
D0031244
DO031245
00031246
D0031247
D0031248
D003124%
00031250
DCo31251
00031252
DO031253
00031254
D0031255
Dog31256
DO031257

1PRGOOOL
LPRGOQO2
1PRGOOC3I
LPRGOOOA
1PRGOQOS
1PRGOO0&
1PRGOOOT
1PRGOOOS
1PRGOGOS
1PRGOOLO
1PRGOO11
1PRG0O12
1PRGOO13
1PRGOOL14
1PRGOCLS
1PRGDOL16
1PRGOOLT

1PRGOOLS

1PRGOOL9
1PRGO020
1PRGDO21
1PRGDO22
1PRGOO23
1PRGOOZA

- 1PRGO025

LPRG0O26
1PRGOG2T
1PRGOO28
1PRGOQ29
1PRGOO3C
1PRGO021
1PRG0032
1PRGOO033
1PRGO034
1PRGO03S5
1PRGOOI6
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s AL(L,d.2) = 0. : ' 1PRGQOO2T
5] CONTINUE LPRGOOIA
Y4 CUNTINUE 1PRGOOI9Y
ALflyiy10 = 1. 1PRGO04O0
AL{Lls142) = 1. 1PRGOO41
ALt2,2,2) ¢ 1. 1PRGONS 2
AL(2s3¢l)= 1. 1PRGOQ43
NCP = B0 1PRGO044
READ (5,210) (MINA),NINA),NLEVEL (NA},NA=1,NARAYS) LPRGOOAS
210 FURMAT ({316} 1PRGOOGE
READ 15,251 ({XS{NAY},YSINA)  XBINA),YB{NA),NA=1,NARAYS]) 1PRGOO4T
25 FORMATI4EL2.8) 1PRGOCAA
READ (5,25} Q 1PRGO0O4Y
READ (5421) IVISyIYPLT,NVIEW 1PRGOO50
21 FORMAT (316} LPRGOOS)
READ {5922} THETADyGAMMAD,DU,BV,DT,NC 1PRGODS2
22 FURMAT (S5F10.0,15) 1PRGOOS3
DR = (R2 - R11/ FLOAT(NC-1) 1PRGOOS4
NPTS = 360.1/0T7 ¢+ 1 1PRGOQ55
DT = 0174533807 1PRGOO56
DO 44 J=1,NC : 1PRGOQST
R=R1+FLOAT(J-1)*0R 1PRGOOS58
DO 42 I=1,NPTS 1PRGOOS59
TH=FLOAT(I-1)*07 1PRGO0G0
ClIs1lyJ)=R*COS{TH]) lLPRGOOS1
ClI+24J)=R&SIN(TH] 1PRGOOG2
Cils3,4)=0. LPRGOOG3
42 CONTINUVE 1PRGOOG4
44 NP{J)=NPTS ' 1PRGQ0O65
00 30 KA=1,NARAYS 1PRGDOSE
DLX(NA) = (XBINA}-XSINA)}/FLOATI{M{NA}-1]} 1PRGOO6T
DLYI{NA) = {(YBINA}-YSINA)}/FLOAT{NINA}-1]} 1PRGO068
30 CONTINUE 1PRGOGSS
CALL PLT €14164-5.0¢1.9540y1y=3.0,1.50,0,T,NCP,PT,NCP,EsNCP.:D]) 1PRGOOTO
DO 35 NA=1,NARAYS : 1PRGOOT1
MNA = M(NA) . 1PRGOO72

055
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NNA = NINA) I1PRGOOT3

DC 26 1=1,MNA 1PRGOOTa

26 XTUI) = XSU{NA) + FLOAT {I-1)#0DLX(NA} 1PRGOO7S
DO 27 J=14NNA 1PRGOOTS

27 YT{J) = YS{NA)} + FLOAT (J-11*DLYI[NA) : 1PRGOOT?
LEY = NLEVEL{NA} 1PRGOOTH

JN = NNA 1PRGOOT9

K =1 1PRGOO8O

DD &40 I=1,MNHA LPRGOOSB]

DO 41 J=1,JUN 1PRGOOB2

CALL FUNCT [(XTUI)oYTUJ) o X{T oNAY s Y{JyNAY JZ{T,JsKy NA) 4Ky NAD 1PRGO0B]

IF (LEY .GT. 1) ZUI1d92yNAI=—Z{14J¢KsNA) LPRGOOB4S

41 CONTINUE 1PRGOQAS
49 CONTINUE 1PRGOO8BS
DO 33 I = 1,MNA LPRGGO8BY

D0 32 J = 1:JN 1PRGQOB8

S{J) = X[{I,NA) LPRGOCES

T(2) = YiJeNA} 1PRGDOSO

32 CONTINUE 1PRGOOS]
CALL PLT {24JdN.l) 1PRGOO92

33 CONTINUE 1PRGOGY9]
DO 331 J = L«JN 1PRGOC9A

DG 332 1 = 1,MNA 1PRGOO9S

SUI) = XUI¢NA) IPRGOO9S

T(IY = YUJsNA) 1PRGOOIT

332 CONTINUE 1PRGOO9S
CALL PLT (2,MNA,1} LPRGOO99

331 CONTINUE 1PRGOL10Q
XC{NA) = X{1,NAl 1PRGOLOL
YO(NA) = Y(1leNA) 1PRGOLO2
DELTAXINA) = X({2,NA) ~ X{1,NA) 1PRGO103
DELTAY(NA) = Y{2,NA)} ~ YI1,NA)} 1PRGOIO%

35 CONTINUE 1PRGO105
CALL PLT ({5,1L.PLIM} 1PRGOICS
NCURYS = NC IPRGO1G7

NL = 10 . 1PRGOLODSB

056
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MRz 2 LPRGO10T |
NZY = 10 . MPRGO110
NZZ2 = 10 1PRGOI1L
NZ3 = 2 1PRGO112
NBOX = 12 1PRGO113
CALL PERSPO (X0,DELTAXyY0sDELTAY,ZNZLoNZ2,NZ3 s M, N, NARAYS, NLEVEL, LPRGOL14
INCP o PT o XYy YTy Qe IVISs IVPLT \LEWAIKCHECK, TESTL TEST2,PLZ,P22yP3L, 1PRGO11S
ZIROT/NCURVS ¢ XMINT 4 XMAXI o YHINL s YMAXT ¢ CZMIRI, CZMAX 4 B0X 1, 80X 2, BOX3, 1PRCOL16
380X4,NBOX ) 1PRGO117
CALL PERSPR (AL,sID,QC) 1PRGO118
CALL PERSPC [C,361, LCHECK,NL,NP,LEWC) IPRGOL1Y
CALL PERSP1 1PRGO120
CALL PERSP2 {THETAD,GAMMAD) 1PRGO121
CALL PERSP4 LPRGO122
1002 CONTINUE 1PRGO123
333 CONTINUE 1PRGO124
38 CONTINUE 1PRGO125S
G0 TO 10 IPRGO126
80  CALL PERSPS 1PRGOI2T
stop 1PRGO128
END IPRGO129
SUBROUTINE FUNCT (/U/ 0 /V/ X7 /X7 ol LS 4 FKS 3 INAZ ) 1PRGOL130
x=u . 1PAGO131
Y=y 1PRGO132
IF [NA .EQ. 2) GO TO 20 1PRGO133
150 = 1. - xe#2 1PRGO134
G0 TO 30 LPRGO135
20 Z5Q = 1. - vesp 1PRGO136
30 IF (I5Q .LT. 0.) I5Q=0, 1PRGO137
Z = SQRT{15Q) 1PRGOL3A
IF (NA .EQ. 2) I==7 1PRGO139
RETURN 1PRGO140
END 1PRGO14L

057
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CURVES,ROTATION AND INTERSECTIONS WITH PRG DEC. 20, 1967 2PRGOOOL
2PRG0002
2PRGO003
2 2PRGOCCA
10 10 2 2PRGOCOS
10 10 2 , 2PRGOCOS
-1. -2. 1. 2. ‘ 2PRGOQOT
0. -1, 4, 1. - 2PRGO0OS
10. 2PRGOCO?
1 o 1 : : 2PRGO01C
20. 10, 10. 20, 10, 4 2PRGO0O11
END . ZPRG0O12




