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@ Program Order Number (to be filled in by PID) . . Co e 360208 4 ¢,
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@ Search Key T IBLNJR-GII 3 i Pz E RS,P.E. CI'I‘IIIV :Ex i i 1 X L l
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@ Direct Inquiries 1o Name and Address MARY BAR LING
(if different than Author) AEROSPACE CORPORA'I_[ON
P. 0. BOx 5866

SAN BERNARDINO, CALIFORNIA 92408

Title of Program . . . _ PNRG, PERSPECTIVE PLOTTING ROUTINE,
ARBITRARY GRID

®

Submitter's User Group Affifiation Code and Installation Code Tt e e e 1§l LA_.S_.;_B_.._J

Submitter’s Own Program Identification and Suffix foptional) . , . _ e e e e E.M.._GJ I_.,
Primary Subject Code . S L T e e .. 'ﬁi L4 ﬂ
Secondary Subject Codes . . . e e e L, l__, . ‘——’ L'—-' ¢ -——J L—;—- . J Lw ® -——-,
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Operating or Monitor System Required

New or Revision Code (if revision, show prior Program Order Number in item ... L. e e e IEJ
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DateofSubmittal............................l_..__.0828.6.9’

@6@6@®®9@0




CONTRIBUTED PROGRAM LIBRARY SUBMITTAL FORI

St 21 GQuide

« HFurpose

b. Programming Language used .

(. Version and modification level or release number of I1BM Programming System used, or pregram order numbee
for non-18BM authored program used :

d. Field of application

¢ Type of routine (main program, subroutine, etc.) o )

. Specific description of machine requirements Srone -
Engineering Changes {EC) level of equipment lif pertinent)

r_‘AbS -HACT

—a -

This subroutine generates perspective plots of curves and surfaces. ——w

sivfaces represent functions of two variables, f(x, y), which satisfy certaia ===z -

tions. As an option the surfaces may be taken to be opaque, in which case Z_ Hir—==r ;

lines are eliminated. The input data for a surface are the mesh points of t=~

fa:-ilies of curves lying on the surface. They are given in three arrays, omz TTre— -

b — e —

{. ing x-coordinates, one containing y-coordinates, and the other containirg z-

1k

¢ "dinates of the mesh points. The input data for a curve is a set of consec—=

S ~

-

jo-»uis lying on the curve. PNRG is a modification of a subroutine written oy

J Szabo and S. Giulieri. It is compatible with FORTRAN H, however, it hzs oYy 5 i

becn checked out on FORTRAN G. The program was run on an IBM 360-1HAS

using less than 270K,

DISCLAIMER
Triangle Un!versiﬂes_. Computation Center {Tuce)

programs and does not test ar maintain them. The;
ar‘e:1 distributed essentially in the original form sub-
mj U

makes any warrenty, expresged or Implied, as to the
documentatlsn, function, or petformance of the con-
tributed progrems.

{Please attach additional pages if necessary) . . . . . . . . . . . . . . .« . . TYotal pages attached
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't hereby give anyone permission to reprint, reproduce, and distribute this program to anyone ovse,”™
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D080A, PNRG
WRITE-TJP

Pape 23

29 September 1969

9. INNER BQUNDARY TQ@ SMALL
This message is written by PERSPI1 and is followed by two numbers

which are an indication of the smallness of the inner boundary,

Execution stopas.
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12

DOBOA, PNRG 80-80 SOURCE LISTING 10 SeP 1968
COMMON /DEBUG/KBUG 00800037
COMMON /X085/ CX1,CY[,CZ1 00800038
: COMMON /VECT/ vO(3),VI(3) DO8GQO39
C THE CONYENTION OF A POLAR GRID SHOULD BE CHMANGED D0800040
IROT = 1ROX D020004]
Ivis = fvix DOBOGO42
CALlL 1ouTto {TESTL.TEST2,ITS$T, IHOL) DOBOOOA3
CALL NICES® (X.Y.Z.NDI.HDZ.NDB.XT,YT.N.N.PIZ.le-P3Z'NAR}VS:NLEVEL.DOBOOO§4
LKCHECK y IBFLG, JELAG) - DOBODO4AS
CALL PLOTO (XT,YT,LEWA,NDL) . DD80004E
RETURN D0O80004T
ENTRY PERSPC (7e/7./8C1/, LCHECK o /NLC/,/NP/ o 7LEWC/) DOBGODAS
INTEGER#*2 LCHECK Do800G4s
DIMENSION CINC1, 3,1),LCHECK ENLC, 1) 4NPLL) ,LEWCI ) DO8O0OSO
CALL NICEL (LCHECK,NLC) 00300051
RETURN 00800052
ENTRY PERSPR (/AL o /107 4/QC17) 00800053
DIMENS 10N AL(3,3,1},QC13,F),1D(1) DOBBOO54
CALL NICER (AL,QC) 00800055
DO 2 I=1,NARAYS D080CO56
CALL DIRC (AL(L,1,1)) D0BODOS 7
CONTINUE D0BOOOSE
RETURN Do8ooose
ENTRY PERSP) DO8OC0E0O
IF (NARAYS .EQ. 0) GD TO 11 00800061
DD 1 NA=1,NARAYS 00800062
IBFLGINA} = 0 DOBODOS3
CONT INUE 00800064
CONTINUE DOB000GS
XMN=$0 ) D08000&s
YHN=SO. DOBOGOGT
INN=SO D0BOOOGS
XHX=~$0 00800069
YMX=-50 DC8000T0
InX=-S0 00BODOT1
IF (NARAYS .EQ. 0) GO TO 501 00800072
023
DOBOA, PNRG 80-80 SOURCE LISTING 10 SEP 1968

DMINT=SO 00800073
NFLAG = D D0B000OT4
DD 5 NA=],NARAYS 0D08000TS
MNA = M{NA) DOBOO0TS
NNA = N(NA) DOBOOOTY
LEY = NLEVEL(NA} DOBOOCTS
00 6 Ial,MNA 00800079
DO 7 J=1,NNA 00800080
YI(l) = x{1,4,Na) LLELLTY S
VI(2) = Y(I,J,NA} 00800082
JP1 = g + ] D08000S3
IF (JP1 .6T. nNA) GO TO 13 DOBOOOES
IF AVI(E) JNE. X(I,4P1,NA}} GO TO 13 D08ODOSS
1F (VI(2) .NE. Y(I,JP1,N4)) GO TO 13 008000864
NFLAG = | 00800087
MRITE {6,121 NAyI,JsNA,I,dP) Do8QoOBS
FORMAT (1X,'TWO ADJACENT PDINTS TDENTICALY,314,5X,314) 0080008
iPl=1+1 D0800090
IF {IP1.GY.MNA) IP1=} DOB0009]
IF AVILL).NELXUIPL,J, NADIGO 70 135 DOBO0092
IF (VI(2}.NE.YtIP1,4,NA)IGD TG 135 00800093
NFLAG=] DOB00OYSs
WRITE {6,12) NAyI4J,NALIPL,y D080009S
CONTINUE P080009s
00 B K=l,LEY D0B0OOOST
ZL = Z(14d4K,NA} D0800098
IF {Il .€0. SO) GO T0 8 00800099
VIE3} = 2{1,J,K,NA) DOBOOL OO
IF (1ROT .€Q. 1) GO 71O 4 DoBoO10Y
D0 3 1S=},3 00300102
VOUI5S) = vi(Is) D0800103
GD ToO 9 DOBOO] 0%
CALL M1 (ALUL,1,NA)4QCEL,NAY ) D0800105
IF {XMN GT. voi(1)) XMN=YO{1) 00800106
IF €XMX .LT. vo(1)}) XHX=V0(1) 00800107
IF tYMN oGT. vo(2)) YMN=V0{ 2) 0080G108

030
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IF (YMX LY. VO(2)) YMX=VO(2) D0BOU109
IF (IMN .GT. VO(3))} ZMN=VO(3) DO800110
IF (ZMX .LT. YO{3)) ZMxav0(3) D080O111
8 CONTINUE DOBOO112
? CONTINUE bosool13
6 CONTINUE 008001t4
DMIN=SQ DCe8OO1LS
MFLAG = 1 00800116
DO 608 | = |,NNA . poBoOL1?
P (X(14L NA) .NE. X(I¢NNAJNA} .OR. Y{E41,NA) .NE. Y(I,NNA,NA)}DDAOOL18
160 10O é0s DOBOG119 g
IBFLG(NA) = ] DOBOO120 ;
IF (MFLAG .EQ. 1)} GO TO 608 00800121 4
WRITE (5,604) NA Dosoo122 | %
©04 FORMAT (1X,"INCONSISTANT ARRAY DEFINITION, NA = ',[4) DCBOO0123- . -
NFLAG=2 00800124
GO 10 S D080012S. . . g
606 MFLAG = 0 D0800126
DSQ={XUT4LyNAI=XTT,NNASNAD) #2240 (Y (L1 NAJ=Y(1,NNA,NA)) #32 00800127 ;
IF {DSQ.LT.DMIN} DMIN=DSQ Dosoolzs
608 CONTINUE 00800129
DO 6085 J=1,NNA 00800130 a
DSQ=(X(Es JaNAJ-XIMNAy JyNAD) #3241 V{1, 5, NAD=Y (NNA, J, NA} } % &2 D080013;
IF (DSQ.LT.DMIN) DMIN=DSQ DOB0O0L132
608% CONTINUE 00800133
DMIN=SQRY{DMIN) DOBOOL 34
IF (KBUG .GE. 1) D0800135
IXRITE (6,609) NA,IBFLGINA),DMIN DOBOD136
602  FORMAT (1Xa'IBFLGC'12,%)=%,11,5X, OMIN<® (IPELIZ.4) 0080037
IF (DMINJLY.DMINT) OMINT=0OMIN . 008001238
5 CONT INUE DO800139
IF {NFLAG .NE. 0) STOP DOBOO140
501  CONYINUE D0BOO141
TFINCURVS .EQ. 0) GO TO 22 DOBOQL42 -
DO 251 NC=1,NCURVS 00800143
NNC = NPINC) . DO800144
031
¥
- - '
DOBOA, PNRG B80-80 SOURCE LISTING 10 SEP 1968
DO 26 1 =1,NNC DOBOO14S
IF (XHN .GT. CU{I,14NC)) XMN = C(I41,NC) : D0800146 H
IF {XMX .LT. C{I,1,NC)) XMX = C(I,1,NC) DOBO0147 :
1F LYMN .GT., CUI,2,NC}) YMN = C(I42,NC} D0800148 4
IF CYMX .LT. CUIL2,NC)) YMX = Cl1,2,NC) DOB00149 ¥
IF {ZMN .6T. CUE+3,NC)) ZMN = C{,2.NC} D0800150 H
IF (ZNN .GT. CIUI,3,NC}] ZMN = Cil,3,NC} 00800151 }
IF {ZMX .LT. CUI1,3,NC)} INX = C(I,3,NC}) 00800152
26 CONTINUE D0800153 !
251 CONTINUE DOBOO154 f
22 CONTINUE D0B0OO155 !
XB= [ XMN+XMX} /2. ) D0BOOL1SS §
YB=( YMN+YNX1/2, DOBOC15T }
IB={ZMN+ZMX) /2. D080QO158 i
RE=SQRT ((XMX-XBI#42+( YMX-YE) %62+ (IMX-1B}%+2) posoo1s9 :
D=RCeQ 00800160 i
PXS=-D/SQRT{Q*Q-1.) D0B0O161 ;
PXI»-PX5%0,22222222 DOBOOL&2 ;
PXS=PXS-0.5¢PX] 00800163 4
IF (NARAYS .EQ. O) IVIS = p DOBOO164 i
IF (IVIS .NE. 1) RETURN DO8DO16S f
DMINT=DMINT/PXI 00800166 b
IF (DMINT.LT.0.0L) WRITVE (6,612) OMINT ) DO800L16T
612  FORMAT (1H0,°S*e&&sTHE DISTANCE BETMEEN TNO OF THE BOUNDARY POINTSDOB0O0168
* 1S'yIPEEL.4s "THIS MAY LEAD YO A FAULTY PLOT*esasgr) poaonoisy
DO 35 NA=1,NARAYS D0O8001 70
SSTAR = SO DOBOOLTL
MNA = MINA) posoo1T2 :
NNA = NINA) 00800173 !
EPS = .00} D0BO0174 P
IF {IBFLG(NHA) .EQ. L) GO TO 616 0080O1TS { ,}
HNAML = MNA - 1 D0BOOLTS .
DO 614 1 = §,MNAML DO8CUOLTT
SOFI1 = SQRTUCXUI#1,04NAY ~ X(I,L1,NAD) o2 ¢ iY{I+l,1,NA) - Y(I,1, DOB0OLT8
INAD)su2) /PX] DOBOO1TY
SOFIN = SQRT({CXII+1,NNAJNAL = X(I,NNA,NA))#%2 + (YCI+1,NNA,NA) -~ DOBOOLGO

032
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lY(l.NNA.NA)lOiz)IPX! Dosoglel
616 SSTAR = AMINLISOFI1,S0FIN,SSTAR) 00800182
616 CONTINUE D08001983
NNAMY = NNA -} DOBOO1E4
DD 618 4 = 1,NNAN] 00800185
SOFJ1 » SQRT((XCI.J*leA)—XCl.J.NAJI"Z* (YUL 0s),NA) - Y(LsJsNAI)DOBOD] 8
1%¢2})/px1 D0800187
SOF JM= SQRT((X(MNA.J&I.NA)-X(HNA.J.NA))“20tYlHNA.Jtl.Nhl—Y(HNA.J-DOqcolBB
1NA) - Dogoolee
Lixe2)/px] o 00800190
618 SSTAR = AMIN] {SOFJ1,S0FJM,SSTAR) D0800191
619 EPS = AMIN] {0.2255TAR), . 0011 #SSTAR D080O0192
IF (EPS .67.0.000001) g TQ 620 80800193
WRITE (6,617} SSTAR,Eps D0300194
617 FORMAT (1x,*INNER BOUNDARY TOQ SMALL',1P2E]13.5) D08001%5
STOP D080019s
620 CONTINUE poacolsy
EPSLNINA)} = EpP§ D0800198
IF (JFLAGINA) .NE. 1} 6o 1p 35 00800199
IF ( IBFLG(NA) .EQ. 1} og 10 35 D0800200
CALL COnvo tx(1.1,~AJ.v(l.x.NA).an.nan).N(NA:| 00800201 -
Il = 1 00800202
Do 10 J1=3,NNA D0800203
CALL CONVY (11,41,635) 00800204
10 CONTINUE 00800205
J1 = NNA DO8c0 206
DO 15 [1l=2,mMNA 0GBOD207
CALL CONVY (11,41,£35) DGBO020a
is5 CONTINUE D0800209
Ii = MNA 00800210
Nl = NNA-] D0800211
00 20 J2=1,N] D08aG212
J1 = NNA-J2 D0800213
CALL CONVL (11,41,£35} DOB0021 4
20 CONTINUE b0800215
Jl = 1 00800216
e
DOBOA, PNRG 80-80 SOURCE LISTING 10 SEP 1968
HMNL = MNA-} D0800217
DO 25 12=1,uN] 00800218
Il = MNA-I2 D0800219
CALL CONVY (11,41,£35; D0800220
25  CONTINYE 00800221
11 =) D0800222
J1 = 2 D0o80D223
CALL CONVY (11,41,835) 00800224
JFLAGINA) = o D0800225
35  CONTINUE 00800226
RETURN D0B00227
ENTRY PERSP2 (/THETAD/.IGANK!DI) ’ D0800223
KBUG = @ D0B0VOZ29
YHETA=THETAD'CONV D0800230
G&HHAacAHHADOCDNV 00800231
ST = SIN{THETA) DD800232
€T = COS(THETA} D0B0O233
SG =  SIN(GAMMA) D0800234
CE > COS{GAMMA) D0800235
CX=RCE&SGSCTRQ+Xp 06800236
CY=RC*SG*ST#Qeyp D0800237
CZ=RC*CG*Qe7n DOB0OZ38
IF (XBUG .GE. }) D080023g
IMRITE (6,1000) Cx,CY,Cz D0800240
1000 FORMAT {1Xy 5HCX = .1513.6,4X.5HCY = .1E13.6.4X.5HCZ = 31E13.6) DO600241
€xl = Cx DOBDOZ42
Cyl = Cy D0B00243
21 = ¢z DOBOOZ 44
CALL TRNSFg D0B00245
Xi100D = 100./70X1 D0O8O0 246
CALL PLT (I.NIT.PIS.PXI.XT,D.z.sz.le.O.l.YI.NCP.PT.D,BLANK.O. DO80D247
*BlLANK) 00800248
CaLl  pLY {3,0,50,-10.,1,AXES) 00800249
CALL PLY (3:0450,10,,1,AXES) D0800250
ICOUNT = ¢ DG20025]
INDA=OQ D0BOO252

034




42

43
44

45

46

ey e e R I e N N L.

IF LIVIS .ME. 1] 6O TO 49
IF IKCHECK(1,11.EQ.~1) GU TO &9
KCHECK (1,10 x)

IF (NARAYS.LY.2 _AND. NCURVS .EQ. 0) GD 7O 49
DO 46 NA=1,NARAYS

MNA=M{NA)

NHA®EN(NA)

LEV=NLEVEL [NA)

KTHIN=SO

XTHAX=~50

YTHIN=SD

YTMAX==50

CIMIN=SO

CINAX=-50

00 45 K=l,Ltv

DO 45 I=1,MNA

DO 45 J=1,NNA

VI(1)=X{I4d,NA)

VI(2)=¥(1,J.NA)
VI3)=2(E,d,K,Na}

IF (VI(3).£Q.50) GO YO 45

TF (IROT.EQ.1) GO 7O 43

DO 42 1S=1,3

VOUIS)=VI(Is)

GO TO 44

CALL ML(AL{L,14NA),QCIL,NAY)
CALL TRNSFL{VO{1),¥0(2},V0(3),XTEST,YTEST)
IF (XTEST.LT.XTMIN} XTMIN=XTEST
IF (XTEST.GF.XTMAX} XTMAX=XTEST
IF (YTEST.LT.YTMIN} YTMIN=YTEST
EF (YTEST.GY.YTMAX) YTMAX=YTEST

1Y scr 1Yoo

CZTEST=(VO(1)-CX)‘*20(VO(2)-CYl“2¢|V0(3)—Cl)tt2

ILF (CZTEST.LY.CIMIN) CIMIN=CZTEST
IF {CZTEST.GT.CZMAX}) CZIMAX=CZTEST
CONTINUE

XHINLINAY=XTMIN

DOBOA, PNRG 80-80 SOURCE LISTING

XMAXTINAY=XTHAX
YMINTONAY=YTMIN
YMAXI{NA)=YTMAX
CIMINIINA)}=CZIMIN
CZIMAXTINA)=CZMAX

KBOX = g
KCHECK{NARAYS,NARAYS) =1
NARMI=NARAYS-]

IF INARML .LT. 1) o TO 49
DD 48 NA=1,NARM]

KCHECK {NA,NA) =1
KHINNA=XMINI{NA)
XMAXNA=XMAX T (NA}
YMINNA=YMINE(NA}
YMAXNA=YMAXT(NA)
CININA=CZMINI{NA)
CZMAXA=CZMAX I (NA)

NB1l=NA+]

DO 48 NB=NB1,NARAYS

KCK=]

XMINNB=XMINI(NB)
XMAXNB2XMAX ] (NB)
YMINNB=YMINE(NB)
YMAXNG=YMAX I (NB}
CIMINB=CIMINI(NB)
CIMAXB=CIMAXI(NB)

IF (XMINNA.GE.,XHAXNB) KCK=0
IF IXHINNB.GE.XHAXNAI KCK=0
IF {YHINNA.GE.YMAXNB) KCK=0
IF (YMINNB.GE.YMAXNA) KCK=0
KCHECK (N3, NA) =0
KCHECK{MNA,NR ) =0

IF (KCK.EQ ,0) GO Yo 48

IF (INDX.LY MY INDX) GO 10 &7
KCHECK{N3,MA} =~
KCHECK{NA N8 J=--72

036
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noagoess
DOBTD254
(0800255
D0B0O0258
DOBO0257
Do8aou2ss
00B8GOZS59
DOB0AZ260
D080V 2s1L
poadn262
00800263
D08002ZES
D0B0O0265
DOBOOZ&S
00800267
D0800268
D08o0D2Ze9
0oBoDZTO
D08QJd2T)
D0800272
D0BO0273
00800274
D0800275
bog0027s
00800277
008002718
Do8o02zTY
DOB800ZBN
DoB8COD281
D0800O282
0D0acoz283
00800284
00800285
00800286
D080028Y
D08O0288

DOR0OOZBY
D0B800290
D080029]
DOB0O0Z292
00806293
D0BOO29¢
DOB0029S
00800296
D0800297
DaBoo298
00800299
00800300
£o800301
00800302
00800303
00800304
D080O305
00800306
D0B0O0307
D0BOO308
00800309
Dosoo310
DOBOO311
DOBOO3L2
DoBOG3L3
00800314
00800315
DOBOO316
DO8003}7
DOB0O0318
DO0B0OD3 9
D0800320
D0800321}
D0830322
0oB003z2y
DOBN0324
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ICOUNT = ICOUNMT + 1 b0ago32s

IF (xpOX .EQ. L) GO TO #76 D0800326

KBOX = ) 00800327

WRETE (6,472) 00800328

@ 473 FORMAT (234080% TABLES WERE FILLED ) 00800329

€0 10 ave bo&aoo330

47 INOX=INOX+] 00800331

KCHECK(N!-NA'-INDX D0800332

KCHECKINA:NB)-!NDX DOB00333

XBOXI(INDX)IANAXI(XHINNA.XHINNB) DOB00334

XBOXZ(INOX}UAHlNilXNAXNA.XNAXNDI 00800335

YBDX[(INDX)-AHAXI(YHINNA.YN(HN!) D080033s

YBDXZ(lNDX)=AHINl{YHAINA.YHAXNB! D0800337

476 1F (CIHINA.GE.CZHAXB) KCHECK (KB, NA) =) D0800338

1F (CZNINB-GE.CZHAXAI KCHECKINA;NB =0 DQB0O339

48 CONTINUE DOBUC340

IF (KBUG .LT. 1) Gk To 489S D0800O34)

NRITE (6,483) D0300342

483 FORMAT (1Xx, *KCHECK ARRAY ¢} D0800343

DO 485 NAL = 1+ NARAYS DOBOO344

485 WRITE (6,484) (KCHECKINAI.NBI).NBI![.NARAYS) 00800345

484 FORMAT (1x, (1516)) DOBO0D346

Ig1 = D0800347

DO 489 Ik =1, 1KDX,12 D0B800348

1J2 = 191 + 11 DOB00349

HRITE (6,486} rJ1, 192 D08003%0

486 FORMAT (lHO.#X.lB.?bK.IB) 0080035]

WRIFE (6.6&8]lXBDXlIlJB).!JB-IJl.lJZ’ 00800352

WRITE (6.685)(XBGX2(]JB].EJB=1J1.IJ2) D08003S3

WRITE (6,488) (YBOXI{IJBJ.IJB=IJI.IJ2) 00800354

WRITE (65,488) IYBOXZ(IJBI.IJB=IJ1.IJZI 00BOO355

487 FORMAT (1HO,12F9,4) DOB003S6

488 FORMAT (1x, 12F9.4) DOBOD3S5T

489 IJl = 1y2 + 1 D0800358

4895 CONTINUE D08a0359

49 INSAV = INDX 00800360
037
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IF {ICOUNT .gT. 0) WRITE (6,49]) ICOUNT 0080036}

491 FORMAT {1X, *BOX ARRAYS EXCEEDED BY!? 114} D0800362
IF (NARAYS.EQ.0) G0 To 371 00800363

IF [IVIS.NE.1) GO 10 71 DOBOD364

IF {NCURVS .EQ. ¢) 60 1O 705 00800365

IF (KCHECK(1,1) -EQ. ~1) 60 10 105 D08003ss
INDX=INSAY 00800367

C RELOCATE 50 po NOT NEED BOXES LATER 00800368
DO 7005 NC = L+NCURYS 00800369
NNC=NP(NC) 00800370

DO 70 NA=1,NARAYS Do8oo37)

IF (KBUG .GE. 1) DO8QO372
IWRITE (6,605) XHlNI(NAl.XHAXI(NllcVHlNl(NA)'YHAXI(NA).CZMINl(NAS D0800373

605 FORMAT (1x, SE13.5,515) D08C0374
11=0 00800375

12=0 00800376

I3=0 00800377

14=0 008003738
LCHECK (NC ,NA)=0 00800379

DO 65 NPT=1,NNC D080O380
IFLG=1 D080038]
CXYST-C(NPT.I-NC) D08003s2
CYTST*C(NPT.Z,NC) D0B00383
CZTSY=C(NPT'3.NCI 00800384

CALL TRNSF[ICXTSToCYTST.CZTST.XTEST.VTEST) D080038s

IF |XTEST-GE.XHAXI|NA]? IFLG=0 bosco3gs

IF (XTEST.LE.XHINIINA)D IFLG=0 D0B800387

IF (VTEST.GE-YHAKI(NAII IFLE=0 DoEn0388

IF (YTEST«LE-YHINI(NA)I IFLG=g 00800389
IYEST!‘CXTST-CX)"2*(CVTST—CYI“ZF(CZTST-CZJ"2 00800390

IF ilTEST.LE-CZH!Nl(NAI) IFLG=0 DOBN0391

IF (KBUG .GE. 1] 0080035
IMRITE (6,507} NC.NPY.IFLG.XTEST'YTEST.ZTEST 00800393

807 FORMAT (1x, 315, 3E13.5) DOB00394
IF (IFLG.EQ.0) GO TO 63 D0OB0O39S

L CHECK oN HXINOX DOBOO39e

038




61

62

63

64

65
[-1:]

&7

68

69 FORMATY U1X, "LCHECK(",212,') IS*,113,5%,315)

70
" 7002

7003
1005

704
7041
702

703
7031

1032

7034

7036
1045
705

DOBGA, PNRG 80-80 SOURLE LISTING

IF {iNDX .GT, HXINOX) GO TO 79
IF (11.NE.C} GO TO -3
Ii=NPT

GO 10 65

IF t12.€0.0) GO 7O &%
IF {13.NE.Q) GO TD 62
13=NPT

GO TO 65

IF (14.EQ.0) GO TD 65
F4aNNC

GO 1O ¢6

IF (11.EQ.0) GO TO 65
[F (I2.NE.CQ) GO TQ 64
12=NPT-)

60 T0 &5

IF (I3.€0.0) GO TO &5
If {16.NE.O) GO tO &5
I4aNPT-]

CONT INUE

IF (11.EQ.0) GO TOD 70
IF (I2.NE.O) GO TO &7
§12=KNC

GO TO 68

IF {13.EQ.0} GO 7O 68
IF {(14.NE.C)} GO TO &8
T4=NNC

CONTYINUE

INDX=INDX+)
LCHECK (NC, NA) =INDX

IF (KBUG .GE, &}

1O SEP 1968

IWRITE (6,69) NC.NA.LCHECK(NC'NA).NCURVS-NARAYS:]NDX

LILISTUINDX)=]1
T2LISTUINDX ) =12
I3LISTOINDX =13
I4LISTOINDX )=14

039
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CONTINUE

CONTINUE

IF {KBUG .LT.1) 6O TO 7005
WRIYE (6,7003} INDX,11,12413,14
FORMAT (50%x, 515)

CONTINVE

IF(KBUG .LT. 1} GO TD 7045
WRITE (6,704)

FORMAT (1X, '"LCHECK ARRAY!)
CONTINUE

DO 702 NBL = 1,NCURVS

WRETE (6,703} (LCHECK(NB[.NA).NA=1.NARAYS)

FORMAT {i1x, (1516))

CONTIKUE

1JO = INSAV ¢ |

1J1 = 1Jo

D0 7038 1Kk = 140, INDX, 20

1y2 = 131 + 19

WRITE (6.7032) JJ1,142

FORMAT (LHOD, [4,90X,15)

WRITE (6,7034) (llLIST(lJB)-lJB:IJl-IJZJ
FORMAT {2015}

WRITE {6,7034) (l2LISTlIJB).lJB=IlelJZI
WRITE {&,7034) (I3LISI(IJBP.IJB=IJI.lJZl
WRITE (6,7034) lI#LiSTllJB).lJB=lJl.lJ2l
IJ1 = 142 +

CONTINUE

CONTINUE

UFRAC = p.

VERAC = 0,

KPRNTL = 0

00 60 NA=1,NARAYS

MNA = M(NA)

NNA = N(NA}

JN = NNA

If (IBFLGINA) LEQ. L) 4N=JN=1

010
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DOBUO Y97
nogeo3eg
DOROO399
uoE00400
Dasnosol
0QB00402
03800403
00800404
00800405
DOBOOADS
b0B0O0D40CY
D0OBOC4GS
DOBO0O409
D0BO0410
0080041}
00800412
00800413
DOBOO4L4
D0800415
0800416
00800417
00800418
DOBO0OAL9
00800420
D0800421
DOB00422
D0BQ0423
D0BCO424
D0800425
D0OB00426
00800427
DOBO0428
00800429
00800430

0080043} -

00800432

D0B00433
DOB0O0434
D0800435
D0800413s
D0800437
D0800438
00800439
00800440
00800441
DOBO0D442
D0B00443
D0OBOG444
BOB0O0445
DOBOO446
DOB0OQ44T
DO8O0448
DOB0O0449
DOB0O0450
D08OO451
DOBOD452
D0BOG453
DO8Q0454
D080G455
DOBOO4SS
D080O4S?
00800458
D0O8Q0459
00800460
DOBOOGS
00800462
DOROO4ATS
DOBGO&GS
D0u00465
00800466
DOBO0O46T
00800468

e
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LEY = NLEVELINA)
D0 56% [=]1,MNA
00 565 JdulyUN
583 LEWNA ([,J) = 0
0D 53 K»),LEY
IF (Ivls .NE. 1} GO T0 56
00 51 I=1,mna
0Q 52 y=l,2N
D0 57 LvSwl,LEY N
P3Z{LVS) = Ll dyLVS,NA)
5T CONTINUE
IF (P32(X) .EQ. s0) GQ 10 S2
IF tIROT .NE. 1) CALL 10UTY (XII,J.NA).Y([.J.NAI.PBI.I.J.UFRAC.
1VFRAC,K)
VICL)=X{1,J,NA)
VI(Z"Y[I!J.N‘)
YI(3}=P3z2(x)
IF UIRGT.EQ.1) GO TO 577
DO 576 [S=1,3
576 VOUISi=vi(IsS)
GO TO 578
5717 CaLL HllAL(l,leAl.QC(l.NA))
578 CALL TRNSFI(VO(l)-VOGZ)nVO(S)-XTEST'YTESTl
IF {KBUG .GE. 1)
1&R[TE|6.5785)NA.I'J.Vl(l):Vl(Z).Vl(3).VD(llnVO(ZlyVO(BI;XTEST'
®YTEST
5785 FORMAT (1X:315,8F10.4)
D0 55 NB=1,NARAYS
EPS = EPSLNINB])
IF (KBUG .GE. 1}
1WRIYE {6,5789) NB
5789 FORMAT {1Xy 'NB = ', )15)
TEMP = P3Z(K)
ISAM = 0
IF (NA .EQ. NB) ISAMa}
IF (1SAM.EQ.1} GO TO 58

041
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KCK=KCHECKINA, NB}

IF {KCK.EQ.0) GO TO 55

IF (KCK.LT.0) GO TO 58

IF (ISAM .£Q. 1) Go TO 58

INDX=KTK

IF lXTEST.LT.lBUXl(]NDKll G0 TO 55
IF (XTEST.GT.XBUXZ(INDX]] GO 71a 5%
IF (YTEST.LT.YSDKI(INDX)) GO YO 55
IF (YTEST.GT.YBOX2{INDX)}} GO T0 55

58 CONTINUE

IF (IROT .NE. 1) GO YO lo2

vol(1l) = cx

voi(2) = cvy

¥0i{3} = ¢

CALL M2 (ALELy1,NB},QCLL,NB))

CX1 = VI(1}

Crl = vi(2)

CZ1 = ¥Vi(3)

IF {KPRNYC .EQ. © «AND. KBUG .GE,. 1)
*WRITE (64,1001} CxLleCYl,C21

1001 FORMAT {1X,6HCX] = t1E12.444X,6HCYL = 11EL12.4,4X,6HC2Z] = ,1E12.8)

YIUI) = XUI,2,.NA)
YI(2) = Y(I,J,NA)
IF (ISAM .EQ. 1) GO To 101
YI{3) = p32(K)
CALL M1 CALI1,2,NA),QCEL,NAD)
CALL M2 {ALE1,14NB),QC(L NB)}
P3Z2IK) = vi(3}
101 CatL 1o0UTL (VI(lqul(2lnPBIol;J.UFRAC,VFRAC,Kl
1015 FORMAT {1X, *REACHED CALL TOo IQuT2Y)
162 CONTINUE
IF (KBUG ,GE. 1)
IWNRITE {(é,1015)
CALL lour? (x‘lrerB,-'(lvlIN&,'l(lvllliNB,lNDl'NDZ|NLEVEL(NBly
lH(NB),NlNBl.lBFLG(NBlpJFLAG(HBl-&S#)
PIZ(K) = TEMP

04z

00800469
DoBoOsTO
DOBO0O471
D08004TY2
00802473
DO800AT4
00800475
DOB0CA TS
D0800&TT
D0BOO4 TR
D0800479
DOBO0430
DOBOO48Y
00800482
D080O4s3
D0BOOABS
DOBOO48S
DO8004ES
00BOG&B87
DOBOO48S
D0B800O4B9
bosoo4%0
D0800491
D0B800492
00800493
D0800494
DO800495
DO80O04&TS
00800497
D08004s98
00800499
00800500
bo8soosolL
DO800502
D0800S503
DOBC0504

D0800505
D0800S506
D0B0O507
D0B0OOS50R
D0800S09
DOBOO510
D0O800511
D0OBOOS12
D0800513
00800514
00800515
00800516
D0B80OOSLY
DOBQOS18
Do8a0o0s519
D0800S20
DOBOO521
D0oB0DS22
00800523
DOBOOS24
DOBODS 25
Do8o0528
D08eos527
D08Q0528
D0800S29
DO80o0S30
D0O80Q531
D0B00S532
DO800533
00800534
008005135
D0800S36
00800537
D0OBOOSHB8
DO800S3Y
DOBO0S540
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55 CONTINUE D080054]
KPRNY( = | DOB00S42
54 LEWALI,J) = LEw D0800543 @
52 CONTINUE D0300544
IF CIBFLG(NA] .Eq. 1} LEWAUT NNAY=LEWA(I,]) D080054S
51 CONTINUE DOBOOS46
IF (KBUG .LT. 1) go 70 1025 DOBOOS4T
D0 700 I=1,HNA 00800548
WRITE (6,701) LLEWALT ¢), U=], NNA) D0800549
7Ol FORMATU1HO/(15]8) ) bo800s50
700 CONTINUE D0o8OOSS 1
T025 CONTINUE b0800sSs2
56 IF (IROT .NE. 1) GO 1O 103 DOBOO553
CALL PLOTY TALLL,14NA),QC(L,NA)} DOBCO554
103 CALL pLOTR (xt1.1.NA).Y(l,l.NA),l(l.l.K.NAl.NO!.H(NA).N(NA:.NA.K. Do8R0555
1 IBFLGINA}) D0800SSs
53 CONTINyE DO80OS557
60 CONTINUE ' D0800558
71 CONTINUE D08o0sS9
IF {NCURYS.EQ.0) GO TO a1 B0800560
371 CONTINUE D0800561
IF {KBUG .GE. 1} D0OB00Ss2
IWRITE (6,376) DO80DS63
376 FORMAT (Y1CURVESY) DOBODSE4
DU B0 NC=1,NCURVS DaB0OSSS
NNC=NP (NC) D08B00S66
LEV=]) D08D0567
DO 715 I =1,NNC D08a0S68
T15 LEWC(I) = o 00800569
DO 77 I=1,NNC DD80OS 70
CXTST=CUEs1,NC) DoBoOS7L
CYTST=C(I,2,NC) : Do80OST72
C2ZYST=C(1,3,NC) 00800573
IF UIVIS.NE.1) GO To 78 D0B00ST4
IF (KBUG .GE. 1} 00800575
1WRITE {6,717) NC» i ,CXTST,CYTST,C2TST D0B0O0576
043
Do80A, PNRG  60-80 $QURCE LISTING 10 SEP 1968
T17  FORMAT {1x, 215,3F10.4) 00800577
DO 75 NB=1,NARAYS . D0800S578
EPS = EPSLNINB) D0B0OS579
KCK=LCHECK{NG ,NB) DO800S8O
IF {KCK.EQ.0) GO 1O 75 0080058}
IF IKCX.LT.0) GO To 72 00800582
IF (lILIST(KCK).LE.!.AND.I.LE.!ZLIST(KCK)l GO TO 72 B0800S83
1F (l3LIST(KCK).LE.l.AND.I.LE.léLISY{KCK)) GO To 72 DOBOOSA4
GO TO 75 DO800585
12 I1SAM=0 D0BOGS586
IF (IROT.NE.1) GO TO 725 D0BODS87T
IF (I0(NB).EQ.1) GO TG 73 00800588
125  CXx1=CX DO8D0SBY
CYl=CY D0B00S90
Cri=Ccz . DOBOO591
VI(LY=CXTST D0B0OOS92
VIt2)aCYTsy D0B00593
VI(3)=CZT5T DGBDOS94
GO T 74 DO800595
73 VOl r=CX DOBOOS96
VoL2)y=Cy DG800597
vO{3)=C7 DOBOaSSS
CALL MZUALU1,14NB),0C(1,nB}) D0BOOS99
CX1=VIi1) DOBQOG 0O
CY1=VI{2) D0BO0sO)
CIZl=Vi{3) DOB0Q602
VOUL}=CXTST D0B0Q&03
VO(2)=CYTsST DOB00604
YOU3)=CzTSTYT 00800605
CALL NMZIAL(1,1,NB),QC01,N8)) DOBO0&OS ,
T4 P3Z{lt=vi(3) DOsaosOY ’
TEMP=P3Z(]} BO80NG608 |
CAle IDUTI(VICii,VifZI.PBZ.X.I,O.,O.,LEV) 00860609
CALL Inurp (X(l,l;NdJlel.l'NBJ.Z(l.l'l,NBl.NDI.NOZ.HLEVEL(NB}, DeGOseL0
lH(NB),NINB),IBFLGINBJ,JFLAG(NB)-676) 0080C61]
75 COMNTINUE 065800412

044
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a1

1020

411

T Y vwwnws Lae) Ve

P3Z(1)wTENRP
LENC(1)=LEW

CONTINUE

CaLL rLurccctL'I.NC|.HC1.LenC.NNc.ncx

IF {KBUG .GE. 1) WRITE (6,701} (LEWCCL)oE=1,NNC)
COAT INUE

CONTINUE

RETURN

ENTRY PERSP4

CALL PLY (S, IL,PLIN}

RETURN

ENTRY PERSPS

CALL PLT (6}

RETURN

END

SUBROUTINE touto C/YESTV/ o /TEST2/,71TST/, /1HOLZ}
DIMENSION AL 13,3,1)

DIMENSION TESTLCLWTEST201),ITST(k}, IHOL( L)
DINENSION 1TBL{13),15(19)

COMMON /IDUTBN/ KSERCH

COMMON /IOTINI/ LEW

COMMON /XD8S/ CX,CY,CZ

COMMON /DEBUG/XBUG

AV O>EF LYODD

D08Q0s13
D0BO0S 14
00800615
DO8O006) &
00800617
D0B800s18
D0BOO619
D0800620
DOB00E2])
D0B00S22
00800623
D0B00624
DC800625
00800628
D0BOOB27T
00800628
DOBOGS29
D08DOG3D
00800631
D080O0632
D0800Q633
D0800634
D080063S

COMMON /INTER/ QX.OY.OKPR.QYPR.UFRAC.VFRAC,FRAC.IU,JV.DU,DV.lFLAG 00800636

COMMON /ILNB/ Il.d1,12,02

COMMON /BOUND/ DISTLINT

COMMON /ICHSAV/ pX]

DATA ITaL /2“11013'1'093‘“11012'1 /

DATA IS /0.2‘1.012*—110.3‘1.3‘0.3‘103*0 /
DAYA SO /ITFFFFFFF/

DATA EPSIN/C.002/

CALL SEARO (IS, 1TBL)

RETURN

ENTRY IouTl !IPXI'IPYIv/PlLI-IIPI-IJPI./UFRACllprFRAClI./LEVI)

DIMENSION PIL{1)
LEN = O

045

D080A, PNRG 80-80 SOURCE LISTING

RETURN

ENTRY Iout2 €l!l./YI./ll./NDl/./NDZI.INLEVI./HI./N/:/IBFLGI

1/y%}

DIMENSION X(ND!.I)»Y(NDI-[J.Z(NDI.NDZ:I)
COMMON /102NIC/ ISAM

CALL LINMO {M,N, IBFLG)

CALL NTRSCO lX;V.ZnNDloNDZ.IHOL.lTST.NLEV.IBFLG'Nl

CALL BNDRYO (M3 Ny JFLAG,IBFLG)

CALL DIFO (TESTL.TESTZ.ITST,IHOL.PX.PY.PZ'X.Y.Z.NDl.NDZ

FORMAT (6!.2]5'8F10-4|
KSWICH = }
KSERCH = ¢
QX = px
QY = py
QL = P2L{LEY)
PZ = Q2

IF ( QZ .EQ. 50) GO TO 167

v = |p

JV = Jp

UFRAC = UFRAC]

VFRAC = VFRAC]

DCP = (Cx-PX)as2 4 (CY=-PY)*x2

DIST = pCp

DO 1 K=1,NLEV

ITST(x) = o

CONT INUE

IF {1SAM -EQ. 1) 60 10 3

U = o

4V = 0

INT = ¢

CALL BNDRYZ

IF (xBUG .GE. 1)
LWRITE {6,411)

FORMAT (1X, 14MREACHED DEBUGL)

IF (KBUG .GE. 1)
IWRITE (6,412} QXPR;QYPR|FRAC'11112;J1|JZ|INT

046
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D08QQ0s3YT
D0s00s28
00800639
00300640
DOBOOGA]
D0OB00S842
D080O0OSKA3
008005644
DOBO064S
D0800s4S
DO80GL4AT
DOB00648

D0800&649
v /JFLAGDOBO0650
0080065}
DOBOO06S2
D08006S3
D08006S4
D0B0OOsSS
D0BRO6SS

oNLEV) D0B800657

D080065A
D0800ssS
D0800660
00800461
D0800s62
DOB00662
DOBO0&S64
00800665
D080066s
DOBODERT
D0800668
D0B80066S
D0BOOSTO
00800671
DOB0OST2
DOBQ0&T3
D08OO6ETA
D0B006TS
DOBO0S TS
Doao0os??
DOBOD&TE
DQB004TY
D0800LBO
00800681
D0800ssB2
DoBoOs83
00800684
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220

2202

2204

2206

2208

221

223
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FOREMAT (1X43E17.9/7 513)

I+ TINV JEQ. 0) RETUKN

e URY = MOD{INT,2)

1T = IRNT - )

VIUNDRY .EQ. O ) GD TD 280

FoLEY w pX

brnav = pPY

FX o= PX 410.%(PX -~ CX)

Fxy = PY $10.,%(pY - cY)

Vi o~ pPX

€y + Py

ULl x (CX-PX)®®2 & (CY~PY}n&2
DISY = pee

1t=0

Jv )

il = 0

CALL NDRY2

TERDN Y = MOD(INT,2)

if LENDRY .NE. 0) GO TO 210
PX = PXSAV

PY = PYSAY

"y =1

Ny - INT -1

ESEv=Q

CAL! NIRSCH

If {L5UG .GE. 3)
IWKITL (G,404&)

IF [(KPuUG JGE. 3)

IWRITE (£,402) PX,PY.IP'JP,UFRAC.VFRAC.X(Il,Jl),X(iZ,JZIyY(ll.Jl)

1,Y(12,J42}

IF trols WGE. 3)
LWRITEL t6,435) ENT»QX,QY,0U,DV,1U,dv
SCAPRD=(QY—CX)‘(OX—PX]&(QY—CY]*(QY*PY)

IF (KEUG <GE. 3) WRITE (6,2202) SCAPRO+QXsQY PX,PY,CX,CY

FORMAT ‘- 3SCAPRD=EL3.5,1P6E16.8)
IF (SLiT-l) 221,220642204

0av
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QX5AY=2X
QYSAV=QY

I1SAY = |1

J1SAV = J1

I2SAV = 12

J2SAVY = J2

KSAY=]

KSKTCH = 2

GG YO 30

IUFRAC=UFRAC+0.1

JYFRAC=VFRAC+0,]

TU=TU+1UFRAC

SV JUVHIVERAC

UFRAC=Q.

VFRAC=0,

00 2208 K=l NLEV

ZI=Z{1UydV,K)

IF {Z1 .EQ. 50) GO TO 2208
TESTL(K)=P2-21

IF (ABS(TESTL(K)/PXII.LT.EPSINI TEST1{K}=0.
IF (TEST1(K}.EQ.C.} 6O TO 2208
ITSTiK)}=]

CONTINUE

GO TO 240

1F (KSAV.EQ.O0) GO 1O 2204

DO 237 K=1,MLEY

ADD CUDING TO HANDLE HOLES

X1 = X{IL1SAV,.d154aV)

Il = ZUI1SAV,J1SAV,K}

X2 = XUI25AV,J28AV}

12 = Z{1ZSAV,.J254aV,K}

IF (Il .EQ. SO .0R. I2 .E£Q. S0) GO 1O 237
IF (X1 .EQ. X2} 60 10 223

2l1= 20F(QXSAV,X1,21,X2,22)

GO T0 225

Zii= lDF(QYSAV.Y{lISAV,JISAV).ll.Y(IZSAV.JZSAVJ'ZZD

048

DOBO0LES
DOBODLEG
D0800GAT
GEDETYY.)
DOBOO6EY
D0BO0690
poBo0&91
00800692
DOBGO6ES3
DOBOOAS4
DOBOOESS
D0B00696
DOBO0GIT

DGBOOL9S

DOB0OS99
DOBOOTOO
Do8gGOTOL
Do8Qo702
00800703
D0O800T04
D0BQOT05
00800706
DaBoOTO7
00800708
D0BOOT09
DO80O7T0
D080OTLL
DO8ROT12
po8aoo713
DOBOO714
00800715
DOBOOT16
00800717
DO8o0718
00800719
D0800T20

DO800T21
00800722
00800723
00800724
Do80072%
D080OT26
00800727
D0800728
D0800T29
00800730
DOBO0OT31
DOBOOT32
DOBOOT33
DOB8O0T34
DO800OT3S
008007136
DOBOOT37
DO800T38
00800739
20800740
00800741
DO8007T42
DOBGOT43
00800744
DOBOOT4S
DOBO0T48
DOBOOT4TY
DOBOOT748B
DOBO0T49
Dosoo7Ts0
D08OO7S]
Do8oo7Ts2
008V0TS3
D080 754
DO8O0TSS
00800756
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225  CONTINUE D0O8OGTST
IF (KBUG .GE. 3) D0BOOTS58
SWRITE (64,2235} llSAv.JISAV.XZSAV.JZSAV.IL.Jl.lZ.Jz.K DOBOOTSY
2235 FORMAT (915} DOBOOT60
IF {KBUG .GE. 3) DO80ODTSL
*WRITE (6,226) xl.Ylllsnv.JISAvl.ll-xz.YlIZSAV.JZSAVJ.IZ.OXSAV. DoBon76Z
*QYSAV, 21} : " DQBOOT63
226 FORMAT (TH AT 225,1P9E12.5) . D0BOOTE4
X3 = x{11,J41} DOBOOTES
Il = TlIlydleK) DO800T66
X2 = X(124J2) DOB0OT6T
12 = Z{12,42,K) DO800758
IF {21 .EQ. S0 .OR. 72 -EQ. 50} GO TO 237 DO8OO7L9
IF (X1 «EQ. X2) GO TO 227 DO80OOTTO
L12 = Z0F{QX4X1,21.%2,22) 00800771
G0 TQ 230 00806772
227 112 = ZDFIQY.Y(I1.Jll,ll,¥tlz.J2).lZ) Do8o07I3
C ADD CODING TO HANDLE HOLES DOBOOT T4
230 IF (QX .EQ. QXSAV) G0 Y0 232 D08COTTS
11 = Z0F (PX,QXe212,QXSAV,211) DOB0ATTs
GO TO 23s 00800777
232 21 = I0F (PY,QY.212,QYSAV,211} DOBOOTTS8
235 TESTLII(K) = P2 - Zi DOBQOTTY
- IF (ABSUTESTL(K}/PXI}.LY.EPSIN} TESTL{K}=0. L0800780
IF (KBUG .GE. 3} DOBOOT81L
* WRITE (6,236) XI,vtllfJLD,Zl.xz.Y(IZ.JZ).12.112,1!.?1 DoBoOT82
236 FORMAT (TH AT 235, 1P9EL12.5) 00800783
IF (TESTL(X).EQ.0.} GO YG 237 DOBDOTB4
ITSTIK)=1 Do8o078s
237 CONTINUE D0B00786
240 KSWYCH=1 DoscoraY
GO TO 16 DO800788
280 CALL NTRSCL DOEOO78Y9
GO 10 16 DOROOT90
3 DD & K=1,MLEVY D08OOTIL
IF (K .EQ. LEV! 60 TO 4 00800792
049
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IF (PZL{K) .EQ. SD) 6O T0 4 D0800T9)
TESTI(K) = PL ~ PZL(K) DOBOOTS4
IF (ABS(TESYI(KI/PXII.LT.EPSINJ TEST1(K)=0, 00800795
IF [TESTI{X) .EQ. 0.} GO TO 4 D0B800TS6
ITSTI(K)} = 1 DO8OOT97
4 CONT INUE 00800798
5 INT = -1 00800799
IBNDRY = -} 00800800
CALL SEARCH (&15) D08Q0301
CALL BNDRY1 DoBOOBO?
. IBNDRY = MOD(INT,2) D0800803
IF (INTLLE.1) RETURN DOB800804
IF (KBUG .GE. 3) DOBOOROS
INRITE (6,401) , ; DOBOOBOS
15 CALL NTRSC1 DOBOOBOT
16 CONTINUE po8nN08Os
CALL DIFF (£167,£30) DOBOOBOS
30 CONT INUE Dp0o0BOO81IG
IF [XBUG .GE. 3} 00800811
IWRITE (64405) lNTyQK:QYvDU.DV.!U.JV 00800812
iIF (KBUG .GE. 13} D0B0OB13
INRITE (6,402} PX.PY.IP.JP.UFRAC.VFRAC.K(II.J!!.XIIZ.JZJ.YIll;Jll DOB0O0OS e
LeYi12,02) 0080081S
IF (VFRAC .EQ. 0.} 60 7O 40 bogoasles
K =1 00800817
IF {DU .LT. 0.} K=-1 D0sooBls
L= Dosoo819
IF (DY .{T. 0.} L=2Q DO8noB20
L1 = 31— D0BO0821
Il = Ju D03o08 22
JI o= UV e ¢ D0B0OEZ3
12 = fu + X DOBOOB24
J2 = 4} 00800825
CALL LIM ta3ly DosooBze
CALL NTRSCTY DR8oOO82T

IF (KBUG .GE. 3) WRITE (6,305) ll.Jl.IZpJZ.lFLAG.K.L'LpoXPR.QYPR bosooa2e

050




305
31

315

32

325

40

4051

41

415

42

425

450

50

502

505

51

52

DOACA, PNRG

8080 SOURCE LISTING

FORMAY {7H AT 305,815,2E17.9)

IF (IFLAG.NE
Il = 12

J1 o= JV 4}
CALL LIM (£3
CALL NIRSCY

IF (xBUG .GE
FORMAY {7H a
IF [IFLAG.NE

CONT INUE
11 = 1u
J2 = )

CALL LIM (&7
CALL NTRSCT
IF (kBUG .GE
FORMAT ¢(7H A
IF LIFLAG.NE
GG 10 70

If (UFRAC .
K =1

IF {DV .LT.
L =1

IF (DU .LT.
Ll = 1=t

I1 = 1u +
J1 = gy

12 = 1t

42 = JV & K

CALL LIM (&4
CALL NTRSCT
IF {XBUG .GE
FORMAT (TH A
IF {IFLAG.NE
I1 = 1y +
Jl = g2

CALL LIM (54

DOBOA, PNRG

CALL NTRSCT
IF (KBUG .GE
FORMAT (7H A
IF (IFLAG.NE
CONTINUE

41 = gy

12 = 11

CALL LIM (g7
CALL NTRSCY
IF (KBUG .GE
FORMAT (7H A
IF (1FLAG,.EQ
DOYPR={ QXPR~
IF {DOTPR.GT
GO0 TO 70
TUPPR=¢

IF (KBUG .GE
FORMAY (6H A
IF (pu .LT.
IF (DU .NE.
IUPPR=4

IF (Dv .GT.
GO 10 51

IF (Ov .71,
IF (DV .EQ.

oo on

[i ¢
L=

GG TO 55

IF {DVY .GT.
LF (DY .EQ.
K=¢

L=&

GO T0 55

25

RoOorx

«0) GO TQ 450

2)
« 3} WRITE 16,315} Fhedly12,42,IFLAG,K

T 315.815,2€17.9)
«0} GO YO 450

Q)

s 3] WRITE (6,325) [1.J1412,02, IFLAG,K
T 325,815,2€E17.9)

-0} GO TO 450

Q. 0.} G0 TO 50

0.} K=-1}

0.) L=0

1}

« 3} WRITE (6,4051)]lle.lZ.JZ.IFLAG.K
T 405,815,2£17,9)
-0} GO TO 450

2}

80-80 SOURCE LISTING 10

+ 3) WRITE (6,415) Ilel:lZ.JZ.IFLAG.K
T 415,815,2F17.9)
-0) GO TD 450

0)

< 3) NRITE (6,425) ll.JlalZ:JZ'IFLAG.K
T 425,815,2E17.9})

-0) G0 TO 70
QXJ‘(CX—QX)GIQVPR-QYI'(CY-QY)

«0} GO 1O 115,220) KSWTCH

+ 31 WRITE (6,502} ouU, DV
T 50,2E13.5)

0.) GO 1O 52

0.) GO 10 505

G.) GO TO 53

0.} GO 7O 51
0.7 [UPPR=4

0.} GO 10 S3
Uu) LUPPRag

10 SEP 1968

Lol 2,QXPR,QYPR

r Lol 1,QXPR, QYPR

1LyL1,QXPR,QYPR

SEP 1968

1Ly L1, QXPR, QYPR

rLeL 1, OXPR,QYPR

09800829
DGBOOB 3D
00800831
DosooBsa2
00800833
D0300B3s
00BOOB3S
00800836
DO8oDB3T
00800838
D0800839
DORDOB40
0080084]
DOBOOBA2
DOBOOB43
DORCOS844
00800845
D080O0BAs
00800847
00800848
DC8o0B49
00800850
0080085
00800852
DOBODDB53
D0BO0O8SS
DosoaGgss

- DOBOOBSE

Dosooasy
Do8QoBsSE
00800859
D08008LQ
00800841
DO8QOBs2
00800863
00800864

00800865
06800866
DO8008AT
DOB0OBS6S
DOBOOBEY
00800870
D0800a71
00800872
DOB0OORTI
DO80OCA74
D0B0OOB7S
00800876
DCBOGRYY
DOBOORTS
0o08co879
DOB0OS8SEO
008008891
D0BoOORS2
(el -Tolod 1. k]
00800884
DOBOOBSES
DGBODASss
DO8o0oasY
00800888
Dogooeassg
00300890
00800891
DogooR92
00800893
DOB800A94
D08O0OBYS
DO80G8Y6
DO8UNEST
00800898
D080GssY
00800930

o
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53 K4 DO8oO0901
L=2 00800902

55 00 56 I=1,1UPPR D0800903
Kl = K & | D08006904

Ll =L ¢ 7 D0800905

Il = U + 1TBLIKI) D0800906

Jl o= JV +« ITBLILI) Dos0OSeT

12 = TU + JTBLIKI+Y) D0oB800908

J2 = 4Y » ITBL(LI4L) D080OOS 0%

CALL LIM (556} DOB0O910

CALL NTRSCT 00800911

IF {(IFLAG .EQ. 0} GD TO 56 D0800912
DDTPR'(QXPR-QK)‘fCX’QX)*(QYPN-QYI’(CY—QY) D0B0D913

IF (DOYPR.GT.0) 60 YO (15,220) 4 XSKTCH DOBOD914

56 CONTINUE DO8009LS
70 CONTINUE 00800916
KSERCH = D0OBOO91TY

IF (KBUG .GE. 3} DO800S18
1WRITE (6,403) DOBOO9LY

1F {KBUG .GE. 3) 00800920
INRITE (64402) Px-PY,tP'JP.UFRACsVFR‘C|Xl11.Jl,'X(IZ,JZ,gYIll.Jll 00800921
1eY112,02) ) 00800922

IF (KBUG .GE. 3) D0B00923
IWRITE (6,405} INT+QX,QY,DU4DV,1U,dV 00800924

401 FORMAT {1X, 1OMREACHED 15) DOBOO925
402 FORMAT flx:zEl?.9|2l§fﬁEl3-5) D0800S2s
403 FORMAT (1X; 10HREACHED 70} Do80o0927
404 FORMAT (1X, 1 1HREACHED 220) DO800928
405 FDRMAT ‘5X,ll$pﬁ£lT.9| 214) . D0800929
IF t INT .EQ. O .OR. INT JEQ. 1) RETURN D0800930

D0 72 K=1,NLEV D0B00O93]1
ITSTIK) = ¢ bo8oO93Z

72 CONT INUE " DOBQ0O933
DIST = (CX-Qx}ee2 + (CY-QY)+»2 D0800924

CALL BNDRYL DOB0ON93S

IF (INT .£Q. O) RETURN DOB0093s

DO80A, PNRG 80-80 SODURCE LISTING 10 SEP 1968

IBNORY = } 4 DOB0OO937
INT = INT-) D0B800938
GO TO (15,220) 4KSWTCH DO800939
167 LEW = } 00800940
IF (KBUG .GE. 3} DOBO0941
LWRITE (6,405) INT+QX, QY DULDV. IU,JV D0800942
IF {KBUG .GE. 3) DC800943
LMRITE (6,4021 PX.PY.lP.JP.UFRAC,VFRAC.XIII.JI).X[lZ.JZI'Y(li.Jll DOB00944
leYi12,42) 00800945
RETURN 1 D0BO0946
END 00800947
SUBROUTINE NICEB IIX/,IY/'/Z/nIND!I.INDZ/'INDS/.IKT/./YT/.IHI,INI.DOBOO9§8
lIPlZl./PZZ/9IP3ZI.INARAVSI'/NLEVELI./KCHECKI./IBFLG/.IJFLAG/l DOB00949
INTEGER®2 KCHECK,LCHECK DO800950
DIMENSION XBOXI(500)pXBOX2(500).YBDX1l500}.YBOXZ(SOO) 00800951
DIMENSION XlNDl.NDZpll.VlNDl.NDZ.l).l(NDl.NDZ,ND3.l)'XT(1)|YT(1), D08060952
1 H(l),N(l).Pllll)yPZlel.P!l(l).NLEVEL(IJ.KCHECK(NARAYS-!!y 00800953
2 IBFLGLi),JFLAGIL) DOBO0YS4
COMMON /BOXES/XBOXl'XBGXZ.YBDXl.YBDXZ D0O800955
COMMON /102NIC/ [SAM D0800956
COGMMON /NICPLO/ IROT 00800957
COMMON /VECT/ VO(3),V[(3) DO8009SS
COMMON /DEBUG/XBUG DOBOO959
COMMON /0BS/ CX,CY,L2 008009460
COMMON /X0BS/ C©X1,CY1,CZ1 00800961
COMMON /10TINI/ LEW 00800982
COMNON /FNP7 X100D 00800942
DATA AL2 /70.69314718 / DOBODIG4
DAYA CHECK /1.QE38/ DOB0096S
DATA SO /ITFFFFFFF/ D0B00SES
RETURN D0B009S67T
ENTRY NICEL {/LCHECK/,/NLC/) DOBO09s8
DIMENSION LCHECK (NLC.1) ' DO8OO969
RE TURN D0800%70
ENTRY NECER (/AL/,/QC/) 00800971
DIMENSJON AL(3,43,1}3,0C13,1) D08o0972

054




201

209
202

211

210
212

20

205

DCROA, PNRG 80~80 SOURCE LISTING 10 SEP 1968

REYURN
FNTRY NICEP (Ill/./Jl/.IlZ/./JZI./NA/./L&V/}
P1X = X{ILyJl.NA)

Ply = Yill,dbl,NA)

FZX = XUE2,02,NA)

FeY @ ¥(12432,HA)

HiV o NLEVEL(NA)

M} 5 Kml,NLV

PII(K) = Z0I14d1,K,NA)

FeIlKY = TLL2Z2,42,K,NA)

CONYINUE

ICRY =0

Vitl) = pyx

vitz) = p1y

YIU3) = pilz{LEY)

e {IRGT LEQ. 1) GO To 290

ba 201 IS=1,3

YOUIS) = vigrs)

GU YD 202

CaLL M1 tALll.l,NAl.QC(l.NAJ)

CALL TRNSF} (VOIl).VO(Zl.VOlB).XT.YTj
Yi{l) = p2x

Yi{t2) = pay

YEU3) = P2Z(LEV)

IF fI%QT -EQ. 1) GO 1O 210

00 211 Is=1,3

VOCES) = yvI(1s)

GO 12 212

CALL H} |AL(l.l-NA).QC(1.NAl)

CALL Tanse] (vo(l).v0l2l.v0(31.xrlal.YT(Z))
GO TU ¢

ENTRY nicrg (lPXl/./?YI/./PZ[/./PXZ/.IPYZ/'/PZZI./NCII

Pix = px1
PIY = py}
P1ZI1) = p7]
P2X = by
055
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P2Y = py2
P22(1) = pz3
LEV = )
NLY = |
ICRV =

CALL TRNSF1 lPlXpPlY.Pll(l).XT(l)pYT(lll

CALL TRNSF} (PZX;PZV.PZ((IJcXT(Z)'YT(Zl)

CONTINUE

b = SQRT ({xT(1} - XTU2))%%2 +(v7(y; = YT(2))s%2)
ISTOP = ALOG(XIOOD*D)/ALZ

ISTOP = ISTOP « |

IP = MINO(I1,12)

JP o= MINO(YL,d2)

K=
L=

UFRAC = g,
VFRAC = g,

IF (11.EQ.I2) K=0

IF (41 .EqQ. J2) L=0

IF (41 .67. J2 JOR, 11.6T,.12} IT=¢)

IF (K .NE.Q) UFRAC =},

IF (L .NE.O) VFRAC=1,

ICur =

Ik = 0o

PXVIS = CHECK

P3X = (PIX+pP2x3/2.

P3Y = lPlePZYl/Z.

bo 21 Kl=l,NLy

IE (P12IK1).EQ.SD -0OR, PZZ(KI).EQ.SDI Go 1o 205
PII(KLY = (Pil(KlJvallKLJ)IZ.

GO T 21

CUNTINJE

#i‘#&tttltﬁttt

THE MEXT STATEMENT % INCORRECT

1F fPlZ(Kl).EQ.SO «UR. P22IK11.EQ.50} P32I{K1)=50

056

DGHOGOY TS
DORGOY T4
DUB009TS
DOBNOYTE
00800977
DOBOD9 T8
DOEOOITY
D0G0098g
0DeB00% L
DOBOO9E2
06800983
00800984
D080O09RS
DUBDUSEE
D0BOO9AT
00800988
D080G9I8Y
DO8BOUY9Q
DOBO099]
00800992
DOB0G993
DOB0O0994
D0B0099S
D080U99s
00800997
00800998
D08C09ge
00801000
bDo801a0]
DOBOlOO2
00801003
00801004
D0801005
00801006
00801007
00801008

D0801009
DOBOLOIO
00801011
Dasolol2
00801013
00801014
DO8olo1s
Do8orols
D080L017
D0B01018
00801019
D0801020
00801021
00801022
00801023
DoB3Q1024
D0B01025
DOBG1O26
DoBoiaz27
DGBO1028
DGyo1029
DO801030
D0801G3]
00801032
D0&01033
DCBGL1034
Do8gl035
DOBO103s
DOBOLO37
DUBA0L03s
DO8G1039
DO8ULOAD
DOED1C4)
DOBO1N4G2
0080103
D0501044
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C (ITT T T IY T Y DOBOLO&S
A CONYINUE DOBO1046
FICZ = 2.¢%]CUT DOBO10AT

UFRAC = UFRAC + FLOAT(KI/FIC2 DOB0O104S

VFRAC = VFRAC + FLOATIL}/FIC2 DGBOL 049

ICUT = ICUT ¢ } D0BO10%0

IF (IROT .NE. 1) CALL IOUTL (P3X4P3Y,P32,1P,JP,UFRAC,VFRAC,LEV) 00801051

Vi (1) = p3X Dosol0s2

¥i (2} = Pay Lou DOB010S%2

¥l (3} = PIZ(LEV} 00801054

IF (ICRY .EQ. 1} GO TO 213 D0801055

IF (IROY .EQ. 1) GD YO 216 DOB0105s

213 CONTINUE D080L0ST

D0 214 1S = 1,3 00801058

214 YOUIS) = VI(IS) D0801059

GO 1O 218 DO8CL1O60

216 CALL M1 {ALUEo14NA),QCLL,NAY) 00801061

218 CALL TRNSFL (VO[1),VD(2),V013)} XTEST,YTEST) DO8C1062

IF (IROT .EQ. 1 .AND. ICRV .EQ. 0} GO TO 219 D0801063

CALL TOUTY (P3X,P3Y,P3Z,IP,JP,UFRAC,VFRAC,LEV) 00801064

219 CONTINUE D0801065

00 55 NB=1,NARAYS boBol10sE

ISAM = 0 00801067

. - 1F (NA .EQ. NB) ISAMN=} D0O801068
4 IF ¢ ICRV .EQ. 1) ISAM = 0 DQ801069
: TEMP = P3IZ{LEV) DOB01070
IF (ICRV .EQ. 0} GO TO 23 DO8C107L

IF (LCHECK(NC,NB) .EQ. 0] GO TD 55 DO8Q10T2

G0 Yo 58 D0O801073

23 CONTINUE DO8O10T4

KCK = KCHECK (NA,NB) 00801075

IF (KCK .EQ. O} GO TO 55 D0BO1076

IF {(KCK .LY. 0} GO TO 58 DO8CLOTT

IF (ISAM .EQ. 1) GO TO 58 DOB01078

INDX = KCK DO8010T9

IF (XTEST .LT. XBOX1IINDX)} GO TG 55 DO801080

057

C e e e . - - - - [,

DO80A, PNRG 80-8B0 SOURCE LISTING 10 SEP 19638

. IF {XTEST .GY. XBOX2(INOX)) GO TO 55 D0B010B1
IF {YTEST .LT. YBOXI{INDX}} GO TO S5 D0801082

: IF (YTEST .G6T. YBOX2(INDXI) GO TO 55 00601083
: 58 CONTINUE D0BOL0B4
; IF (IROT .NE. 1} GO TO 302 DOBO108BS
! voll) = Cx DOBO10B6
f vo{2) = cy D0BO1087
4 VOi3) = C2 poec108s
2 CALL M2 (AL{L:1,NB},QC{1,NB}) 00801089
f CX1l = VI(1) D0801090
: CYl = VI(2) D0B01091
! CZ1 = VI(3) 00801092
VI(1} = P3x 00801093

VItz) = p3y D0BO1094

IF (ISAM .EQ. 1) GO TO 101 D0BO1095

VI(3} = P3Z(LEV) D0B01096

CALL M1 (AL(1,1,NA},QC(1,NA}) 00801097

CALL M2 (AL(1,1,N81,QC(1,NB)}) D0801098

PIZ(LEV) = VI(3) 00801099

10} CALL 1OUTL (VIC(L)¢VI{Z)sP3Z,1P,dP4UFRAC, VFRAC (LEV) D0801100

302 CONTINUE D0801101

CALL TOUT2 €X{141yNBJo¥{2,1+NB)+Z2{L,1,1,NB),ND1,ND2yNLEVEL(NB), DOBOL1G2

IMINB)NINB} s IBFLGINB) ,JFLAGINB} ¢ £54) D0801103

P3ZILEV) = TEMP D0801104

55  CONTINUE D0801105

54  P3ITILEV) = TEMP 00801106

IF (LEW .EQ. O) GO TO 25 00801107

I5  P2x = P3X 00801108

P2y = p3y 00801109

DO 16 KL=xl,HLY D0A01110

16 P2LIKL} = P3Z(K1) DOBO1111

IF (1T .NE. 1) GO 710 17 D0801112

K= -K : D080O1113

L= -t 00801114

IT = -1 DOBOL115

17 CONTINUE DOBO1116




25

26

27
30

35

37

36

441

4288
4289

DosoA, PNRG 8080 SQURCE LISTING 10 SEP 19&s

IF (icuy Loy, ISTor) GO vo 20
IF (PXVIs .EQ. CHECK) RETURN
IF (IK .EQ. 1) G0 10 30

TK = K+l

G0 TO 20

IF ticut .Gk, 1STOP) GO 71O 35
PIX = pax

PlY = pay

D0 26 KI=1,NLY

PlI(X1)} = P3IZ(KL)

PXVIS = p1x

PYVIS = p)¥

PIVIS = PlZ(LEV;

IF (1T .EQ. 1) GO TO 27

K = <k

L=«

IT =}

CONT INUE

60 10 20

P3X = Pxyls

P3Y = pryls

PIZILEV) = pzyIs

CONT INUE

YIti) = pax

Yit2) = p3y

VIt3) = p32(LEV)

IF (IROT .EQ. 1) G0 1D 36

DO 37 15=1,3

VOUIS) = vigis)

GO 10 138

CALL M1 (AL(lpl.NAl‘OC(l.NAll

CCALL TRNSFR (VO(l).VO(Z).VG(B)|X7(21-YT(2))

CALL pPLT (242411

RETURN

END )
SUBROUTINE PLOTO (/XT/,/YT/./LEHAI,INDI/) .

059
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DIMENSION XTGI);YT(I}.LEHA(NBI.II
COMMON /NICPLOY/ IROY

COMMON /CPLOTO/ Ivis

DATA 30 /2TFFFFFFF/

COMMON /VECTY/ Vo(3),vI(3)

RETURN

ENTRY PLOT1 (7AL/,/QC7)

DIMENS 10N AL{3,+3,13,Q0C(1)

RETURN

ENTRY PLOTR (/XI./Y/./Z/.INDI/,IH/./N/./NA/,/K/'/!BFLG/)
DIMENSION X(NDlyl)pY(NDl.ll1Z(NDI-II

DG 440 [=1,M

LR

12 = |

JQ o= g

KPLOTY = ¢

DR 430 J=1,N

Ji = g-}

J2 = )

IF (201,40 .NE. $O) GO 1O 44)

IF ikPLOT .67, 1) CALL PLT (25:KPLOT, 1)

JQ = Je}

KPLOY = @

G0 TO 430

IF 1IVis .NE. 1) 60 TO 4289

IF ILEWAIE,J} LEQ. 0) GO To 4288

IF {xPLOY .GT. 1) CALL PuY {2.KPLOT, })

IE (XPLOT .GE. 1) CALL NICEP (110J3:012,02,N8,K)
KPLOT = 0

GO 70 430

IF (KPLOY .EQ. 0 ~AND. JuNEL JQ) CALL NICEP (ll.JZ,[Z.Jl.NA.K)
KPLOT = XPLOT + |

VI(l) = xi1,9)

YIt2) = vi1, 0

VIE3) = 2([,4)

IF CIRGY .EQ. 1) GO T3 10

060

DGuor1L7
00801118
DOAsLL119
00801120
Boso1121
00301122
Do80t123
D0OBOL124
Dosoll12s
D0501126
bogol127
DOsC1128
DOBO1129
D08011130
D08G113)
00801132
00801133
D080I134
D0801135
Dogol13s
D0801337
D0801138
00801139
Do8o1140
D0801141
D0801142
D0BO1143
D080I144
DO801145
00801148
DOBGL14T
DO801148
DOBOL149
00801150
DO80115}
00801152

D0BOL153
00BOL]54
00801155
DOBO1156
00801157
Do8ol158
B080L159
00801160
DOBC116]
D08O1162
00801163
DOBO1164
DOBO1165
DNB011ss
DosolieT
D08O1l6R
D0BO1169
D0801170
00801171
00801172
D0801173
DOBOLLIT4
DOBOLLTS
DOBOL17s
Do80OI17TY
D0BO1178
DoBO117Y
DOSOLIRD
DOEALL81
DoBol162
DOBD1183
DOBILL 34
Dos0O13Aas
DOBOYI18é
DOBOL187
DO80L 18R

g
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" D0 11 15=1,3

11
10
13
430

440

461

4488
4489

110
115
450

460

4588

voits}

= Vi(1s)

60 70 13

CALL M1 (AL.QC)
CALL YRNSFL (VOIL),V0(2},¥VO(3),XTIKPLOT),YT(KPLOT))
CONT INUE

IF IKPLOT .GT.

CONTINUE

JN = N

IF (IBFLG EQe L) JN=sJN-1

DO 460
Jil = J
Jza = J

J=1, JUN

KPLOT = 0

e =1
DO 450

I=1., M

1 = -1

1z = 1

IF {Z(1,4) .NE. SO) GO TO 4561

SOURCE LISTING 10 SEP 1968

1) CALL PLT (2+KPLOT,1)

IF (RPLOT .GT, 1) CALL PLT (2,RPLOT,1)
IQ = I+1

KPLOT = 0

GO TO 450

IF (IVIS .NE. 1} GO TO 4489

IF (LEWA(J,J) LEQ.
IF (KPLOT

LF (XPLOT .GE. 1) CALL NICEP
KPLOT = O

GO TO 450

IfF {(KPLOT .EQ. O .AND.I.NE.IQ) CALL NICEP (12,J1,11,J2,NA,K])
KPLOT = KPLOT + 1

VI(1l} = X{l.J)

YI{2) = Y(l,J}

YI(3) = 2il4J)

IF {IRDT .EQ. 1} GO TGO 110

DO 111

Vo(IS)

IS=],3

0} GO TO <488
«GT. 1) CALL PLT (2.XPLOT.1)

(119d1,12,J2,NA,K}

061
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= VvI{Is)

GO TO 115

CALL M1 {AL,QC)
CALL TRNSFL (VOULl)yvO{2)+V0(3) XT(KPLOT) YT{KPLOT)]}
CONTINUE
IF {(KPLOY .GT. 1) CALL PLY (2,KPLOT,1)
CONT INUE

RETURN

ENTRY PLOTC (/C/ /NSy /LEW/ 3 /NPF/NC/)
ODIMENSION CiNy1),LEW(])
KPLOT = 0

DO 540

I=1 &P

IF (IVIS .NE. 1) GO TO 4589
IF {LEWUI) .EQ- 0) GO TO 4588
IF {KPLOT .GT. 1} CALL PLT {2
IF (KPLOT .GE. 1) CALL NICEC
1CUEs2)+C(F¢3)4NC)

KPLOT = ©

6OTR 540

If (XPLOT .EQ. O LAND. 1 .NE.
1C61-3,11)4C(1-2,2),C{1-1,3),NC)
4589 KPLOT = KPLODY + 1
CALL TRNSFL (CUIs00aClL1o2)+CLIo3)+XT(XKPLOT), ,YTIKPLOT)}
540 CONTINUE
FF (KPLOT .GT. 1} CALL PLY (2+KPLOT,1}

RETURN
END

«KPLOT, 1)

(CEI-2p0)sCUE-142)4CUI-143),C{1,41),

Doso1189
DO801190
IR ER R
DOBOY192
DO8OY1S3
DOBOL154
DOBO1195
poBollLSe
DO801197
D0801198
D080o1199
posoi2oo
D08CE201
Dosat2oe
poao1203
D0O801204
po801205
DO801206
poao1207
00801208
D080120%
00801210
00801211
posol212
D0801213
00801214
DO8O1215
00801216
poB01217
DoBOl21ls8
posoLZle
D080122¢
Dpo8o1221
posoQlzaz
D0RQ1223
D0O801224

00801225
D0801226
posoizz7
poso1228
D0O801229
00801230
00801231
Do08Ql1232
00801233
00801234
00801235
00801236
posoL237
pgsolzas
D0801239
00801240
DQ&01241
DO801242
00801243

1) CALL NICEC (C(I,1},Ci},2),001,3),D0801244%

SUBROUTINE NTRSCO (/X/ /Yo /2/ o/ NDLYS 3 /NO2/ o7 THOL/ o/ 1TST/ 3 /NLEV/,
L/1IBFLG/ 4/ N/}
DIMENSION X(ND1,+1)¢Y{NDLa1) oZINDLI,ND2+1},IHOL{L)},ITSTLL)

COKMON
COMHOM
COMMON
COMKON
COMMON
CORRON

/R0BS/ CXsCY4C2
FDEBUG/XKBUG
ZILND/ T1,d14120.02

FINTER/ QX,QY,QXPR,QYPRyUFRAC 4VFRACFRAL y IUs JV4DU, DV IFLAG

JICHSAV/ PXI
JEPSSAV/ EPS

062

DOB01245
DBBOL24S
DGB801247
DOBO1248
00801249
pasolaso
D0BO1251
D080c1252
00801253
Do8O1254
D0BO1255
00801256
00801257
DQa0l258
00801259
D0801260



20

21

22

11

30

304

30%

31
32

DOBUA, PNRG  80-80 SOURCE LISTING 10 SEP 1968

DATA SO /L1TFFFFFFF/

EPSPLI= EPS + L.

RETURN

ENTRY NTRSCT

IFLAG = 0

XL & X(11,41)

Yi = Y{ll,J1)

X2 = X{l2.,42)

Y2 = ¥(12,442)

DX1 = QX-{X

DYl = QY-CY

DX2 = X2-X1

DY2 = Yv2-v1

DENOM = DY1*DX2 ~ DY2*0DX]

RT1 = DYI#CX -~ DX1s(Y

RT2 = DY2#X1 ~ DX2*Y1l

IF (DENOM.NE.Q) 6O TO 22

WRITE 16,20}

FORMAT (LHO,*TNO POINTS IDENTICAL IN DEFINING GRID. THEY ARE')
WRITE (6921) 113J19120325XLaY1eX2,Y2
FORMAT (1X.415,1P5E17.8)

RETURN

CONTINUE

QXPR = {RT1#DX2 - RT24DX1)/DENQOM
QYPR = —~{DY1*RT2 - DY2%RT1)/DENOM

IF (X1.EQ.X2) QXPR=Xl

IF {Y1.EQ.Y2) QYPR=Y]

GX1 = X1 - QXPR

GYl = Yl - QYPR

GX2Z = X2 - QXPR

GY2 = Y2 - QYPR

DOTPR =(GX1*GX2 + GYL*GY2)/(PX]s%2)
AT ONE TIME IT WAS REQUIRED THAT QPR BE ON THE INTERIOR OF THE
1SEGMENT IFf THE TRANSFER TO 30 WAS MADE
IF {(KBUG .GE. 4)

00801261
D080l 262
DOBO1263
00801244
DOBO1265
DQG8OL2S6
DOB8OI26T
npo3dl2es
DOBC1269
pogo1270
bosol2rt
00801272
DOs0IZ273
DO801274
00801275
DoBO1276
00801277
Do801278
D08O1279
00801280
D0BO1281
00801282
D0gO1283
poacl2as4
D0801285
00801286
Doao1287
00801288
00801289
DOBODL1290
00801291
D0801292
0C801293
DOBO1294
DO801295

IWRITE (6911} DOTPRyXL oY1 eX29Y2,Q0XPRyQYPRyDOTPRyGY1,GX1,6Y2,56X2,EPSV0BUL1296

063
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FORMAT (1X, TEL6.8,/1X, TELr16.8])
IF {DOTPR .LT. EPS 1} Go TO 30

RETURN

IFLAG = 1

IF (DOTPR .LT. (-EPS) ) GO TO 304
QXPR = X1

QYPR = Y1

G1SQ = GX1%#2 + GYl*¥2

G25Q = GX2¢+2 + GYZ*¥2

IF (KBUG .GE. 4}
1WRITE (6,11} G15Q,G25Q

IF (G15Q .LT. G25Q) GO TO 304

QXPR = X2
QYPR = Y2
CONTINUE

DSQ = DX2*%2 + DY28&2

IF { IBFLG .NE. 1} GO TO 305
IF (41 .6T. 2 AND. J1 .LT. (N-1)) GO TO 305
IF (42 .6T. 2 JAND. J2 LY. {N-1)) GO TO 305

IF { J1 .EQ. 2 AND. J2Z EQ. N )} J2 =1

IF { 41 .EQ. N .AND. J2 .EQ. 2 ) Jl = 1}

IF { 41 .EQ. 1 AND. J2 LEQ.{N=1} } J1 = N

IF {4l LEQ. (N=1) ANDa J2 .£Q. 1) J2 = N
CONTINUE

IF (11.6T.12 JOR.J1.GT.J2) GO TO 31

PSQ = [QXPR-X1)%#2 + (QYPR-Y1)}*42

Ga 16 32

PSQ = (UXPR-X2}¥%2 + (QYPR-Y2)}#e2

CONTINUE

FRAC = SQRT(PS5Q/05Q) .

IF {FRAC .LT..001} FRAC = O,

RE TURN

ENTRY NTYRSC

QX = uUXPR

QY = QYPR

IUNEW = RINO(FL1,12]

I

DCB01297
D0801298
D0801299
Dosoi300
00801301
Do8o1302
0Do8Cc1303
00801304
Nno8al3G65
Doso13ns
D0BO1307
00821308
D0801369
b0o80d1310
D0801311
Dosol13le
Dpa80l313
DOBO1314
DOBO131S
D08Q1316
DOo8o1317
DO8GI318
00501319
posol3zo
DoAG1321
noao1322
DoBG1323
DOROL324
DOBRI3ZS
pDUgonI 3G
pos801327
o0se1328
pogol3eze
DOBOL320
0oa0a133l
o8O 332
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JYNEW = MINO(4],42) D0801333
IF (11 .NE. 12} GO 70 50 00801334
UFRACN = 0, 00801335
IF (EPSPLISFRAC LT, 1.) 6O TO 40 00801336
VFRACh = 0o, DOBO1337
JUNENM = JUNEW ¢ ) 00801338
60 10 Ta 00801339
40 VFRACN = FRAC 00801340
G0 YO 70 00601341
50  VFRACN = o0, DOBOL342
IF (EPSPLI#FRAC .LT. 1.)GO 10 &0 00801343
UFRACN = o, DOBO1344
TUNEW = TUNEW + | DO8D1145S
60 TD 710 DO80O1346
60  UFRACN = FRAC DOBO01347
70 DU = IUNEW-IU 00801348
1F {DU .EQ. 0.) DU=UERACN-UFRAC 00801349
OV = JVNEW-JV 00801350
IF (OV JEQ. 0.) OV=VFRACN-VFRAC D08o1351
c IF OV IS 4GT. 1 ,IT MEANS THAT THE SIGN OF DV IS INCORRECT 00801352
IFCABS(DV) .GT. EPSPLL) DV = - pv DOBO1353
UFRAC = UFRACN DOBO135S4
VFRAC = VFRACN foea13ss
IV = JUNEW 00801356
JV = JVNEW 00801357
DO 80 K=),NLEY 00801358
IHOL(K) = 0 Do8C1359
IF (ZU11,J14K).NE.SO AND. 2(12,J2.K).NE.SO) GO T0 80 D0801360
THOL(XK) = 1 00801361
ITST(K) = 0 00801362
80  CONTINUE D0801363
IF (IBFLG.NE.1} RETURN DOBO13b4
IF (DV .GT. 0. .AND. JV .EQ. N) Jv = 1 00801355
IF (DV .LT. 0. .AND. JV .EQG. 1) JV = N DOBG 366
RETURN D0801367
END D08013ss
“
065
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SUBROUTINE BNDRYOQ E/M7 5 INS 3 TIFLAG 4 FIBFLGY) . DOBO1369
COMMON /XOBS/ CX,CY,CZ DOBO1370
COMMON /I0UTBN/ KSERCH 00801371
COMMON /DEBUG/KBUG D0O801372
COMMON /ILNB/ 11,J1,12,42 D08C1373
COMNON /INTER/ QX.QY.QXPR.QYPR.UFRAC,VFRAC.FRAC.lU.JV-DU-DV.IFLAG D0801374
COMMON /BOUND/ DIST,INT D0O8O1375
RETURN . D0o801376
ENTRY BNDRY] . 00801377
INT = 0 D0801378
IF (JFLAG .NE. 1) RETURN 00801379
ENTRY BNDRY2 D0OB0O1380
DQPQ = 1.E+38 ) 00801381
Ml = M-} DoBO1382
Nl = N-1 008011383
11 =1 DOBO13B4
5 12 = I} 00BO1338%
DO 10 J1l=1,Nt D0B0O1386
J2 = Ji+l posci3aey
If (UFRAC .NE. 0.} GO TQ 15 Dosol3gs
IF (11 .NE. T) GO 7O 15 008013489
IF {J1 .EQ. 4v) GO TO 10 Do8ol 390
IF (J2 .EQ, JV .AND. VFRAC .EQ. 0.) 6O 7O 10 D0O80139]1
IF (IBFLG .NE. 11GO 1O 1% 008011292
IF (JY .EQ. 1 .AND. J2 .EQ. N «AND. VFRAC .EQ. 0.)}G0 TO 10 D0801393
IF (JV JEQ. N .AND. J1 .EQ. 1) 60 10 10 00801394
15 CONTINUE D08011395
CALL NTRSCT DOBO1396
IF (IFLAG .EQ. 0) GO To 10 00801397
DSCOP = {CX~QXPR}*®2 + (CY-QYPR) *» DORO1398
IF (KBUG .GE. %) DCBa01399
INRITE (6,16)1KSERCH,DIST,05CQP 00801400
16 FORMAT (1Xs 'BNDRY? , 115,2E16.81 D0BO1401
IF {DSCQP .GY. DISY) GO TO 1o D0801402
IF (KSERCH LEQ. 1 .AND. DSCQP «EQ.DISYTIGE TG 10 00801403
INT = INT + D0BO1404

0635




10

18

19

25

20

30

40

42

44

0080A, PHRG 80-B0 SOURCE LISTING 10 8TP 19bs

DQPQL = (QXPR-QX)*#2 + (QYPR-QY)*¢)
If (DQPQL ,GE. DQPQ) GO FO 10

DQPQ = DQPQL

Qx1l = QxPR

QY1 = QYPR

FRAC1 = FRAC

I1P = |1

12P = 12

Jip = g}

J2p = J2

CONTINUE

1F (Il .EQ. M) GO TO 18

I1 = M

GO TO S

IF (IBFLG .EQ. 1)} GO 1O 30

Ji = N

Je = Jl

00 20 Il=1,M1

I2 = 11+1

EF (VFRAC .NE. 0.) 60 TO 25

IF {J1 .NE. JV)} GO TO 25

IF {11 .EQ. IU) GO TO 20

IF {12 .EQ. IU .AND. UFRAC .EQ. 0.} GO Ta 20
CONTINUE

CALL NTRSCT

IF {IFLAG .EQ. 0) 6O T0 20

DSCQP = {(CX-QXPR)*#2 « (CY-~QYPR)}#%2
If (KBUG .GE. 4}
IWRETE [6,16)KSERCH,DIST,DSCQP

IF (DSCQP .GT. OIST) GO TO 20

IF (KSERCH .EQ. 1 .AND. DSCQP .EQ.UISTIGO To 20
INT = INT+1

DAPQL = (QXPR-QX}**2 + (QYPR-QY}**2
IF (0QPQLl .GE. DQPQ) GO TO 20

DOPQ = DQPQlL

ax1 = QXPR

DO80A, PNRG 80-B0 SOURCE LISTING 10 SEP 1968

QY1 = QYPR
FRAC1 = FRAC
1P = 11
i2p 12
J1P J1
Jz2p J2
CONTINUE
If (J1 .EQ. 1) GG TO 30
J1 = 1
GO 70 19 .
If LINT .EQ. 0O) RETURN
QXPR = QX}
QYPR = Qrl
FRAC = FRrAC1}
It = [P
= [ap
= Jip
J2 = a2p
= MINO(TI1,12)

JV = MINO (J1,42)

IF (Il .NE. 1 .OR. I2 .NE. 1}GO TGO 40
UFRAC = -},

YFRAC = ©O.

&0 Yo 99 .

IF €11 NE. M .OR. 12 .NE. M) GO TO 42
UFRAC = +].

VFRAC = 0,

GO 1O 99

IF fJ1 .NE. 1 L0R. J2 .NE. 1) GO TO &4
UFRAC = (,

VFRAC = -},

GO TO 99

IF (J1 WNE. N .OR. J2 .NE. N} GO 70 46
UFRAC = O,

VERAC = +],

GO 7O 99

06y

D0321405
NOBOL4 GG
DOBOL~017
DOBOLS0y
0080)409
DOLG1 410
D0BO1411
Doggl412
DOBOL413
NOBO4 LS
00801415
Do80nl4l1a
DOE0IG17
DO80OL418
D0801419
DR801420
Doaole21
D0BO1422
DOBOL423
DOB01424
D0BYL42S
DOBO1426
DOBOL 427
DORO1428
D080L429
D0801430
DOB0O1431
DOBO1422
DOBOL1433
DOE01434%
0080435
D0BOL438
DOBOL437
DoBOL43B
D0BO1439
D0801440

QUBOL44]
00801442
00801443
[afe 103 BN Y
DOEN1445
DOBO1446
00801447
DOBO1448
DOBOL449
DOBQL450
Do801451
DOBOL1452
D0801453
DOBOL 4S54
DO3UL455
DO801456
DOBO145T
00801458
Do8ol&59
00r01460
DOBG1461
DO8D} 462
D0BO1463
DoBNlses
008014665
DOBOL4b6s
DOBOL46T
L0301408
DOBOYHES
Dosnlar0
DOGLaT]
LGOOLSG iT
beuolars
NONYLA Y4
DORD1 4TS
NO%01478
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46 WRITE (6,98}
98 FORMAT (1X,13HBOUNDRY ERROR)

99

10

11

13

12
30

Stop
RETURN

END

SUBRDUTINE SEARD (78S, 71T8LY)

DIMENS [ON IS(L)y1TBLLLY

COMMON  /DEBUG/KBUG

CamikoN /x08S/ CX,CY,C2

COMMON /ILNB/ 11.d1,12442

COMMON /BOUND/ DIST,INT

COMMON /INTER/ QX,QY.QXPR.QYPR.UFRAC.VFRAC.FRAC.IU.JV.DU'DV.IFLAG
RETURN

ENTRY SEARCH (#*)

IF LUFRAC .eq. 0.) 6o VYo 7

K =3
L=o0

60 10 8

IF (VFRAC .EQ. 0.) GO0 To 1o
K =0

L =11

D0 9 fal,s

KI = K « 1

LI = L + ]

Il = 1u + I15(KI1)
J1 = UV ¢ 1S(L1)
12 = JU + IS{KI+])

J2 = UV ¢ IS(LI+1)

CALL LIM 1£9)

CALL NTRSCT

IF (IFLAG .EQ. 0) GQ T0 9

DCQPR = {CX-QXPRI®*2 & {CY-QYPR )} 2%
iF (DCQPR .LT. DIST) RETURN 1
CONTINUE
GO To 30
K =2
063
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DO 12 =1,8
KI = K+l

I1 = 1Y + 1TBL(KI)
J1 = Jv + praLen)

12 = 1V + 1TBL(K[+1)

J2 = JV 2 ITBL(]+1)

IF {KBUG .GE. &)
*WRITE (6411) I'Kl|]UoJVvll|J1’[21JZ

FORMAT (1X,*IN SEARCH*,815)

CALL LIM (g12)

CALL NTRSCT

IF (IFLAG .EQ. 0) ¢O 10 12

DLQPR = (CX-QXPR)I*¢2 + (CY-QYPR) 22

IF (KBUG .GE. ¢)
*WRITE (6413) DCQPR,DIST

FORMAT (1Xx,'IN SEARCH® 4 2E15.7)

IF (DCcQPrR  .LT. DIST) RETURN |

CONT INVE

CONTINUE

RETURN

END

SUBROUTINE DIFO (ITESTll.ITESTZI'/lTSTI.IIHULI'/PX/-/PYI'/PZ/-IX/-
lIY/./Z/.IND[/.INDZI;/NLEV/)

DIMENSION TESTl(lI'TESTZ(II,lTST(l),lHUL(ll,X(NDl.l).Y(NDl,lly
1L Z{NDI,ND2y1)

COMMON /xDBS/ CxXyCy,eC2

COMNUN /DERUG /KX BUG

COMMON /1uNB/ 11,41,12,402

COMMDN /INTER/ QX,QV.QXPR.QYPR.UFRAC,VFRAC.FRAC.lU.JV.DU.DV.IFLAG
COMMON /ICHSAV/ PX]

DATA EPSIN/O.002/

RETURN

ENTRY OIFF (#,8)

DEKNOM = CX - px

IF (DENOM .£Q. Q) GO TQ 20

SLOPE = ABS{ICY-PY) /DENGM)

DOBOL&YY
00801478
DOBO1479
DOADL 480
DOBO1481
00801482
D0B801483
DOBQL4RS
DO30148S
DO8Oi4BG
DOH0I487
DO80148E
DGB01489
00801490
D0801491
00801492
D0B01493
DOBO1494
DOBD1495
D0801496
DOb0L497
DOBO1 498
DOB80O1499
DoaoLrs00
DOBO1I501
D08O1502
DoB0O1503
D08O1504
D0o801505
DO801506
D0oBO1IS507
DOao1508
00801509
DOBOl510
DoBo1S]1
D0BO1512

00801513
D0B801IS)4
D0O8C1515
D0O801516
DOBO1S517
D080ts518
00801519
DO801520
D08Oo1521
Dosols522
Do&ol1523
D0B0O1524
D0o801525%
Do801526
DOA01527
De801S28
D0801529
D0801530
00801531
00801532
Do801533
00801534
008015125
00801536
DOBO1SAT
00801538
D0301539
00801540
DO8OL541L
DOBOL542
D0601543
DOBOLS44
D0801545
DO8O1546
b0801547
DOBOYS48
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IF (KBUG .GE. 4)
INRITE (6,1H) SLUPE JDENDK, L2, P 5, 0¥, PY
18 FOHMAT (1X,'5{0Pf = Yo LEL3LS. Y DENOM = v ,5£171.5)

IF (SLOPE .GT, 1} GO 10 20

TEST = 20F(QX,CX,0L4PX,PY)

G0 Y0 21

TEST = ZOF(QY,0Y,C21,PY,P7)

D0 35 K=l,NLEY

IF LIHOLLK) .£Q. 1) 60 TO 20

1F (X1, 00 0.€6Q.X012,02)1 U O 23

QL = IUFlox.xtll.Jll.l(ll,Jl.KJ.x(lP,le.Ztlz.Jz.KJl
GO TO 24

25 QZ = 20F iQY.Y(ll,Jl)-Z(II.JI.K).Y(IZ.JB),Z(IZ.JZ.KJl
24 IF (1TST(K) .EG. 13 GO 1O 21

31

FESTL(K) = TEST-QZ
IF (ABS(TESTL(K)/PX!).LT.EPSIN) TEST1tK)=0,
IF (NBUG .GE. 41

19801549
LOBOLYSSD
U0BOL55]
DagOlss?2
DO801553
DOBO1S%4
U080}555
DO§C1556
00801557
DOBO1558
DG801559
00801560
NHEo1se:
D0BULS6?
DO801563
D0BO1S64
DOBDL565

FWRITE (6.312)PX.PZ'QX.TEST'QZ'TESTI(KI,7EST?(K)111.JI,I2.J21ITSI(KDGGOlSéé

*)
1F (KBUG .GE. 4 .AND. TESTL(K) .E£Q. D)
IWRITE (6,9)
9 FORMAT (1X,*'DIFF RETURN 2')
IF [TESTIK} .FQ. 0.) RETURN 2
ITSTI(K) =1
66 TO 30
TEST2(K) = TEST-Q2
IF (ABS(TEST2(K)/PXI ) LT.EPSIN} TEST2(K)=0.
IF {KBUG .GE. &}

DOBG1567
DOBOL568
DOBO!%69
Do8o1sST0
B0BO1STY
DOBOLIST2
00801573
COB01574
00801575
DGBO1S 76

*WRITE (6.312)PX.PZ.QX.TEST.QZ,TESTI(K),TESTZ(K}.IlelplZ.JZ'lTST(KDOBOlS?T

*)

312 FORMAT (SHODIFF,1PTEL15.7,512)

35

IF (TESTI(K}I®TESTZ(K}.GE. 0.) GQ 710 30
CALL HOLCHK ITESTI(K).TESTZ(K),l(l,l.K)‘NDl'L3OJ

RETURN 1
30 CONTINUE
CUNTINUE
071
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RE TURN
END

C ON

SUBROUTINE HOLCHK (/TESTLI/ 5 JTESY2/ y/2/ 4 /NDL/ %)

DIMENSIDN Z(ND1,1}

COMMON /DEBUG/KBUG

COMMON /ILNS/ I1,J1,12,92

COMMOR /INTER/ QX,QY:QXPR'DYPR.UFRAC.VFRAC.FRAC.IU.JV.DU.UV.IFLAG
DATA SO /ITFFFFFFF/

NESECCARY T0 ADD FOR POLAR CASE

IF (11 .EQ. 12} GO 10 5

[11 = 1u

E1Y IS INDEX OF U LINE WE JUST CROSSED
JI1 = gl1-1

IF (DY JLT. 0.) J11 = J1 + 1}
IE (Z4111 + 1, J11) .EQ. SO GO 10 9
1F (XBUG .GE. 4)
IWRITE {6,1) 111,411
FORKAT (1X, THOLCHK ' 215)
60 1o 6
11 = 11-1
A U LINE
IF (0U .LT. 0.) I1l=11+1
JIL = gy
IF 0 ZUI1L, 1L + 1) LEQ. S0 GO 10 &
IF (KBUG .GE. 4)
LMRITE (641) Fll,411
IF (ZIT11,d21) .ME. SO } RETURN
TESTL = 1EST2
IF {KBUG JGF. &)
LWRITE [6,1) (11,412
RETURN 1
END
FUNCTION 20F (/XS0 /XV/ 4721 0 7X07 2/ 007)
LUF = 10 ¢ (X-X0)%*{L1-10)/(X1~x0)
RE TURN
END

a/°

D0801578
D0oBO1S79
D0BO1580
00801581
DoBoLS82
00801583
00801584

Dogpl1ses
D080G1586
D0o8a1587
00801588
00801589
DCEOLSSO
00801591

00801592
D0801593
DO801594
D0BO159%
DO801sge
00801597
00801598
DOBOL1S99
D0801600
G0301le01
Dogctec2z
DOBO1603
DOBQOL604
DA801405
DO801606
00801607
00801608
DG&01609
DOAQ161C
DOEOL6LL
DU80l6]12
00801613
DO801614
DoBOI6LS
DOBO1s1s
DOgOLl&1?
poaalsts
3080161y
DRao0le20




30

.

e

60

90

Dosoa,

SUBROUTINE (1Mo

COMMON /ILN&/ Il
RETURN

ENTRY LIK (#)

If (11.Lt.1 ,0R.
IF (12 171 ,0r
IF {IBFLG.EG. 1)

IF tJt.Lv.1 .owm,
IF (Jz.1T.1 «0R.
RETURN

IF (J1.L7.1) Ji=
IF tJ1.6T.N) J1=
IF tu2.ur1.1) J2=

PNRG  8p-s0 SOURCE LISTING 10 SEP 196w

(Il/./N/,/llFLGIl
vJ1, 12,92

11.67.M) RETURN 1

« [2.GT.M} RETURN 1 N i
60 1O 30 S
JI.GT.N) RETURN ]

J2.6T.H) RETURM 1

N-1
2
k=1

IF ty2.61.n3 J2=2

RETURN

END

SUBROUTI NE CONVO
DIMENSION XENOL,
SIGNT = o,

THETA = q.

MODE = ¢
INITILIZING ENTR
*TOWARD U=}, ¥=2.
X1l = X({1,1)

Yl = Yi{l,1)

X3 = X(1,2)

Y3 = ¥[]1,2)
BX = x3-x}
BY = v3-y)
ABSB = SQRT(BXxes
RETURN

ENTRY CONV] (/711
EPS IS ABOUT 5 p
*WILL BE IGNORED.
DATA  Eps /.08
AX = BX

posoa,

AY = By

X2 = x3

Y2 = v3

X3 = X{11,41)

Y3 = Y{I1,41)

BX = x3-x2

BY = yv3i.y2

ABSA = aBpSg

ABSB = SQRT(BX#&#
DIRECTION OF GRI
®ANGLE BETWEEN sy
SINAB = (axsBy -
OTH = ARSINCSINA
THETA = THETA +
IF (SJGNT .NE. 0
LF (ABS{THETA) .
SIGNT = SIGNI(1.,

THETA = q.

SGNDT = SIGNT
RETURN

1F (MODE .Eq. b
SNDTH = SIGKRIL.,
IF {SXDTH .EQ. s
MODE IS FLAG TO
RODE = }

THETA = prH

IF (ABS{THETA} .
SGNTH = SIGNTL.,
IF {SGNTH .uE. s
MOGE = 0

RETURN

END

SUBROUTIME DIRC
DIMENSION AE3,1)
DATA E /i.E-Q6/
SUM = g

(/XI./Y/,/NOI/./HI'/N/)
1}+Y{NDL,1)

Y START CONVEXITY SEARCH AT U=} AND v=1 GOING

2 & BY®*2)

l9/317,%)
EGREES USING EpPS AS A CHECK sMALL NONCONVEXITIES

127 /

073
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2 + 8res2)

D PERIMETER HILL BE DETERMINED BY SIGN QOF SINE OF
CCEEDING GRID LINES (VECTORS)

AY‘BX)/(AESA#ABSBI

B)

DTH

=) GO TQ so

LT. EPS) RETURN

THETA}

GO To 90
DTH)

GNDT) RETURN

INDICATE THAT a DIRECTION CHANGE HAS DCCURRED

LT. EPS} RETURN
THETA)
IGHT) RETURN @

(/A7)

074

00801621
DOBO1622
D0801s23
DOBO1624
Dog80ls25

- DOB01626

DoBO1627
b0BOl62B
00801629
Dod80i630
D0801631
00801632
D0BO1633
008016134
0G8o163s
D0301636
00801637
D08G1s38,
DO8O1639
D0BO1 640
D0801641
00801642
D0B01643
00801644
00801645
D080 646
00801647
DOBO1&648
00801649
DOBO165g
00801651
00801652
D0801653
DOBCL1654
00801655
DOBOL65S

DOBO1657
00801658
DO0BO1659
DO801660
D0BOl661
D0B01662
DOBO1&63
00801664
00801665
D0801666
DOBOl 667
D0BO1&68
00801669
0o80O1670
B080167}
D0BO1672
00801673
DOBOLlaT4
D08016TS
D0BO16Ts
00801677
DoBOls7a
00801679
DG801680
D08O1481
00801682
00801683
D0001684
D0BOL68S
DOBO146S
Do8O1687
DORO16ES
D080 &89
DOBO1690
00801691
DO801692



10

16

17
15

19

20

21

22
18

100
600

15

10

25

20
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DC 10 Jw]l,3

SUR = SUH + All,0)0A(2,9)
IF (ABS(SUM) .GT. E) GO YO 100
b 13 I=1,2

DIV = 0.

00 16 J=1,3

DIV = DIV ¢ Al[,J))se2

CONTY INUE

DIV = SQRT(OIV)

DO 17 Jal,3

AlI,J) = ALl J)/DIV

CONT INUE

CONT INUE

DO 18 J=1,3

60 TO (19,20,21),J

J1 = 2

J2 = 3

GO TO 22

Ji =
J2 =
GO TO 22
Jl = 1

J2 = 2

Al3,J) = AL, J11%402,02) — A(l,J2)%A02,J1)
CONT INUE

RETURN

WRITE (6,600}

FORMAT{1HL 204 AXES NOT PERP. STOP ]
sTOP

END

SUBROUTINE M1 (/Al/,/Q12)

COMMON /VECT/ VO{3},VII3)

DIMENSION AI(3,1},Q1{1}

DB 10 I=1,3

SUM = 0,

DO 15 J=1,3

075

D080A, PNRG BO-80 SOURCE LISTING

SUM = SUM + Al({J,11%vVi(J)
CONTINUE

YOULI1) = SUM + Qi{l)

CONTINUE

RETURN

ENTRY M2 (/A3/,/Qd7)

DIMENSION AJ(3,11,Q4(1)

DO 20 1=1,3

SUM = 0.

DO 25 J=1,3

SUM = SUM + AJ(I4J) ® (VOUJ)~QULJ}}
CONTINUE

VI(E} = SUM

CONTINUE

RETURN

END

SUBROUTINE TRNSFO

COMMON /CTRNSF/XB,YBsZB.D
COMMON /TR/ CTHETA,STHETA,THTA
COMMON /0BS/ CX,CY,CZ

CALPHA= {XB-CX) /D

CBETA =({YB-CY)/D
CGAMMA=(2B8-CZ}/D
SGAMMA=SQRY (1. 0-CGAMMARCGAMMA)
IF  {(SGAMMA.EQ.D0.) GO TO 20
DEN = SQRT{CALPHA%%2 + (BETA%#2}
CTHETA = CALPHA/DERN

STHETA = CBETA/DEN

THTA = ATAN2(STHKETA,CTHETA)
RETURN

ENTRY TRNSEL (/X7 4/YF /2l s IXCAP/ s /YCAPZ )

10 SEP 1968

10 SEP 1968

XK= D/UUX~CXY*CALPHA+(Y-CY)$COETAC(Z-C2) *CGAMMAY)

A=CXeXK¥IX-CX)
B=CYeXKe(Y-CY}
C=CZe¢xKe(2-CZ)
XCAP={ {A~XB)*CBETA-(B~YB)®CALPHAI/SGAMMA

076

Do80l1693
DOBOL6SA
D0801695
00801696
DOBO1697
D0801698
00801699
DOBO1700
Doao1701t
DOBO1702
DQ&01703
DOBOi704
DOBOL705
DQ80L706
Do8s0o1707
posor7T08
DOBOL709
DosoLT1O
00801711
D08g17T12
00801713
D08017i4
Do8glTiS
DOB8O1TL6
DO8OLTLY
DOBOLT1e
DOBO1T1S
posol1720
00801721
DG801722
00801723
DOBO1T724
Doso1725
DO8301726
Dos8o1727
DosolT28

D0801729
DOBOLT30
po80oL1731
posol1732
D0801733
DO801734
D0B0O173S
DO80173s8
D0BO1T737
D0801738
DO8O1739
00801740
DO80174]
DO801742
00801743
DO8O1T4%
00801745
DOBOIT46

DOBOLIT4T |

00801748
D0O8O1T749
DOBO1TS0
00801751
DOBO1TS2
D0801753
DOBOLT54
D080OL1755
00801756
D0BO1757
DOBO1758
D0AOLITSY
Dos8o176Q
DOBOLT61L
00801762
Do8n1763
008017604



DOB0A, PNRG BO-80 SQURCE LISTING 10 SEP 1968

YCAP®={C-ZB) /SGAMNA DOBOLTES
RETURN D08OLT66
20 WRETE (8,25} Do8O1787
25-vw-ED&H‘T-n‘3¢HQ.lLLEGALaOStﬁstJIO&nau;ur,,.‘,;rpga o ..., DGeOLTSEE
stap ) : ’ 00801769
END DOBO1TTO

077

DOBOA, PNRG TEST DATA 1 LISTING 22 JAN 68 (REV)

INTEGER*2 KCHECK,LCHECK 1PNRGOOL
DIMENSION X(19.37.1).¥(19,37.1),1119.37.2,1).NLEVEL(11, 1PNRGOO2
#XT(SDO),VT(500)'LEHA(19.37).PLZ(ZJ.PZZ(Z),P3l(2).TESTI(Z).TESTZ(Z)IPNRGOO]

*, JTSTU2)Y, IHOLL2) LPNRGOO4
DIMENSION C(361-3,lO)vLCHECK(loyll-NP(lo).LEHC(Bbll.PT(ZO) YPNRGQOS
DIHENSIDN'S(IOO).T|100)'DIZD).F(ZOI.E(ZO) LPNRGOOG&

DATA S0 /2TFFFFFEF/ 1PNRGQOO7

DATA R1,R2/1.35,2.25/ 1PNRGOOB
NLEVEL{1}=2 1PNRGOO9

Q=5, 1PNRGO10
IVisS=1 1PNRGO11
JFLAG=] 1PNRGOL2
IROT=0 1PNRGO13

READ (5,20) pT LPNRGOL1 4

20 FORMAT (20A4) 1PNRGOLS
READ (5,22} THETAD,GAMMAD, DU, DY 40T ,NC 1PNRGO1&

22 FORMAT (5F10.0,15) 1PNRGO17
#=91, /DU+]. 1PNRGOISB
N=361./DV+], 1PNRGOLY
NM1=N~1 1PNRGO20
DR={R2-R13/FLOAT{NC~1) 1PNRGO21
NPTS5=360.1/D0T+1. 1PNRGO22

OT=. 017453307 1PNRGO23

DO 30 Ial,m 1PNRGO24

30 XT(1)=FLOAT(I~1)%DU + 0.,0] LPNRGO25
XT{M) = 90. IPNRGOZ6

DO 32 u=1,N 1PNRGO27

32z YT{JI=FLOAT(J~1)#DV 1PNRGO28
DD 38 I=1,M 1PNRGO29

DO 36 J=1,NM1 1PNRGO3D

BN CALL FUNCT GXTCII.YT(J)1X(I.J,l).Y(l.J.l).l(I,J.l.lJ) iPNRGO3L
E WRITE (6434} XT(lJ.YYIJ);X(I.J.l).Y(l,J.l).I(I.Jvl.1) IPNRGO 32
\aﬁgj 34 FORMAT (5E17.8) 1PNRGO33
Ziledo2gld=-Z2(l¢dysl 1} 1PNRGO34

36 CONT INUE 1PNRGO3S

X{laNy1)=X({1,y1,1) 1PNRGO36

R




DOBOA, PNRG TEST DATA 1 LISTING

YUl,Nol)mY(1,1,1)
TULeN L Ld=2(T,1,1,1)

38 Z{l,Ny29L)=20141,2,1)
DO &4 J=1,NC
R=R1+FLOAT(J-]})*DR
DO 42 I=1,NPTS
TH=FLDAT(I-1}eDT
C{141+J1=RECOS{TH}
CLll,2,J1=ReSINITH)
Cllys34d)50.

42 CONTINUE

44 NP(J)=NPTS

22 JAN 68 (REV])

CALL PERSPO (XaYoZ ol 9937 ,2¢ ) NLEVEL,BO4PTXT, YT, QiM N IVIS,

'LEHA.JFLAG-IBFLG,KCHECK.PllyPZZ.PBI.TESTI.TESTZ.NC,IRDT

SXMINT g KMAXT g YMINT, YMAX] JCZMINT,CZMAYT)
CALL PERSPC (C,361y LCHECK¢NC,NP,LENC])
CALL PERSP1
CALL PERSP2 (THETAD,GAMMAD)

CALL PERSP4

CALL PERSPS

stap

END

SUBROUTINE FUNCT(UsV,X,Y,2}
DATA RAD /.17453293E-] /
DATA RHD / 2.25/

UR = U*RAD

VR = V*RAD

SUR = SIN{UR)

X = SUR * COSI(VR)
Y = SUR * SIN(VR)
Z = CO05 (UR)
IF [ABS (2} .LT. 1.E-05) Z = +.000]
RETURN
END
Fi
$DATA
079
DOBOA, PNRG TEST DATA ! LESTING
SATUKN
20, 70. 10. 20. 10.

0RO

22 JAN &8 (REV)

1PNRGO3T
1PNRGO38
1PNRGO3S
1PNRGO40
IPNRGO4]
IPNRGO42
1PNRGO43
1PNRGQ a4
1PNRGOAS
LPNRGO4B
LPNRGO4T
IPNRGO4B
1PNRGO4%

r ETST+ IHOL, 1PNRGES0O

LPNRGOSL
1PNRGOS52
1PNRGOS 2
LPRRGOS4
1PNRGOSS
LPNRGOSS
1LPNRGOST
1PNRGOSSE
1PNRGODS9
1PNRGOAGO
1PNRGO6L
1PNRGO62
LPNRGOS3
1PNRGO64
1PNRGOGS
LPNRGO6S
IPNRGOGT
1PNRGOGS
IPNRGOSS
1PNRGOTO
LPNRGO71
1PNRGOT2

1PNRGOT3
1PNRGOT4




51
54

io

15
20

53
52

210

25

21
22

42

30

DOBOA, PNRG TEST DATA 2 LISTING 22 JAN 68 (REV)

INTEGER®2 KCHECK,LCHECK
DIMENSIUN AL(3,3,24,0003,21,1D12)

ZPNRGOOI
2PNRGOO2

DIMENSION IH[NI(Zl.XHAXE(Z}.YHKNI(ZJ.YHAXI(Z).CZH!NI(Z).CIMAXI(ZI 2PNRGOO3

DINENSION EPSLNL2)
DIMENSION X(lO.lO.Z).Y(lO,lO.ZD'l(lOglO»Z.Zl'NLEVEL(ZIv

ZPNRGOO4
2PNRGOOS

1 H(Z!.N(Zl.LEHA(10p10).JFLAG(2).lBFLG(Z).KCHEEK(Z,Z)-PII(?).PZZ(EPNRGOOG
ZZ).P!I(Z).TEST!(ZIoTESTZ(ZJ'HP(leHDP(Z).ITST(2).lHDL(2){PTﬁ20)|XSZPNRGOOT

3(2)yYS(Z)'KB(2)'YB(Z)1DLX(Z!,DLY(2)|E(20)yD(ZO)fS(lOO’.T(lOO)
DIMERSION C(B&l,a.lo).LCHECK(lO'ZD.NPIIOl.LEHCtabll
DIMENSION XTU361),YT{361)
COMMON /DEBUG/KBUG
DATA END /4HEND 7/
DATA IRITE /07
DATA R1,R2 / 1.35,2,25/
DATA 50 JITFFFFFFF/
KBUG = 1
KBUG = 0
JELAG(1)= ©
JFLAGL2)= O
IROT = 1
ID(1) =
0(2) =
DD 54 |
0051J=1.3
AL(1,4J,1) = O,
AL{I,J4,21 = 0,
CONTINUE
CONTINUE
AlL(1l,1,1)
ALl1,142)
AL{2,2,2)
AL{2,3,1)= 1.
NCP = 80
READ (5,15) PT
IF{PT(1).EQ.END} GO TO 80
READ (5,15} E

Qe

noaoa
-
.

081

DO8BOA, PNRG TEST DATA 2 LISTING 22 JAN 68 (REVY)

READ (5,15} D
FORMAT{ 2044}

READ {5,20) NARAYS

FORMAT(16}

DO 52 NA = 1,NARAYS

DO 53 1 = 1,3

QC {I,N&A) = O,

CONTINUE

CONTINUE

READ (55210) (M(NAIsN{NA),NLEVEL {NA) ,NA=1,NARAYS)
FORMAT ({3]6)}

READ (5,25} (XSUNA} o YSUNA) ¢ XBUNAY, YBUNA) NA=1,NARAYS )
FORMAT{4E12.8)

READ (5,25} Q

READ (5,21) IVIS,NVIEW

FORMAT(216])

READ (5,22) THETAD,GAMMAD,DU,DV,0T NC
FORMAT (5FL0.0,15}

DR = (RZ2 — R1)}/ FLOAT{NC-1}

NPTS = 360.1/D7 + 1

DT = .0174533%D7

DO &4 J=1,NC

ReR1+FLOAT{ J~1)*DR

PO 42 I=1,NPTS

TH=FLOAT{I-1}*DT

Cll,144)=R8COSITH)

Cl142,3)=R¥SIN(TH]

Cily3,0)=0,

CONTINUE

NP{J)=NPTS

DO 30 NA=1,NARAYS

DLXURAY = (XB{NAI=XSINA}}/FLOAT(N{NA}=])
DLY(NA) = [YBUNAJ-YS{NAMI/FLOAT(NINA}=1)
COMTINUE

CatL PLY (1.16,-5.0'1-.S-D.l,-B.O.i.pO-O.T.NCP.PT.NCP.E.NCP.D}
0G 35 NA=1,NARAYS

oga2

2PNRGO0B
ZPNRGOCY
2PNRGO10
ZPNRGO11!
2PNRGO12
2PNRGO13
2ZPNRGO14
ZPNRGO15
2PNRGO1S
2PNRGOL7
2PNRGO1B |
2PNRGO19
2PNRGO20
2PNRGOZ21
2PNRGO22
2PNRGO23
2PNRGO2Z24
ZPNRGOD25S
2PNRGO26
2PNRGO27
2PNRGO2Z8
2PNRGO29
ZPNRGO30
2PNRGO3]
2PNRGJ32
2PNRGO33
2PNRGO34
2PNRGO35
ZPNRGO36

ZPNRGD37
2PNRGO38
2PNRGO39
2PNRGO40
2PNRGO4 1
2PNRGO42
2PNRGO43
ZPNRG 044
2PNRGO4S
2PNRGO46
2PNRGO4T
2PNRGO48
ZPNRGO49
2PNRGOS0
2PNRGOS1
2PNRGO52
2PNRGO53
2PNRGO54
2PNRGOS55
2PNRGOS6
2PNRGOST
2PNRGOSS
2ZPNRGO59
2ZPNRGO60O
2PNRGOS61
2PNRGO62
2PNRGO63
ZPNRGOG&
2PNRGO6S
2PNRGOGS
2PNRGOSGT
2PNRGOBS
2PNRGOOT
2PNRGOTO
ZPNRGOTL
2ENRGOT2



26
27

100

41
40

35

DOBOAs PNRG

KNA = MINA)
NNA « NINA)
DO 26 I=1,MNA

XTU1) = XSUNA} + FLOAT {I-1)*DLX{NA}

D0 27 J=1:NNA

YT{J} = YS(INA) + FLOAT (J-1)®DLY(NA}

LEV = NLEVEL{NA)
JN =
K =1
DO 40 [=1,MNA
00 41 J=1,UN

CALL FUNCT

NNA

TEST DATA 2 LISTING

22 JAN 68 (REV)

CXTOID e YT o XUE 4 JaNAY o YUT L UaNA) 2 (T4 Js Ko NAY Ky NAD

WRITE (65T00) XTU1) YT{JloX{l yJaNAYsY (T pJgNA) ;LT pJyKyNAY K, NA

IF (LEV .GT,
CONTINUE
CONTINUE
DO 33 1 = 1,MNA

00 32 J =

S(J4}
TOJ)
32 CONTINUE
CALL PLT (24J4Nyl)
33 CONTINUE

00 331 J

FORMAT{5€17.8,216)

L) ZUNede2oNAY==21{]1,J,K,NA}

Ly N

= X{1,34NA}
= Y{I+J4NA)

1.JN

DG 332 ] = 1,MNA

St}
T}
332 CONTINUE
CALL PLT (2,MNA,1)
331 CONTYINUE
CONTINUE

CALL PLT (5,IL,PLLIM)

= X{Il.JsNA)
= Y{I,Jd,NA)

NCURVS = NC
NL = 10
NK =

CALL PERSPD (XK9YsZ0o10,10424NARAYS,NLEVEL,80,PT,XT,YT,

2

Dos

0A, PNRG

083

TEST DATA 2 LISTING

22 JAN 68 (REV)

Lo LEWAJFLAG,IBFLG KCHECK,P12,P22,P32,TEST1,TEST2, .
2IROT, ITST, IHOL o XMINI s XMAX Ty YMINI y YMAX] 4 CZMINIZCZMAXT, EPSLN)
CALL PERSPR (AL,1D,QC)
CALL PERSPC (C,361,

1002
333

80

20

30

/*
$04A

38

TA

CURVES,ROTATION AND INTERSECTIONS WITH PNRG

10
10

CALL

PERSP1

LCHECK ¢NLy NPy LEWC)

CALL PERSP2 (THETAD,GAMMAD)

CALL
CONY

PERSP4
INUE

CONTINUE

CONT

INUE

GO T0 10

CALL
STOP
END

PERSPS

SUBROUTINE FUNCTY (/U /W37 X1 /X721 o IRS yFINAL)
X =Uu
Y = ¥
IF (NA .EQ.
I5Q = 1. ~ X*%2
GO TOo 30

15Q = 1.

IF (ZSQ .LT.
I = SQRT{ZSQ)
IF INA .EQ.
RETURN

END

10 2
10 2

~2.

2} GO TO 20

- Ye&2

0.) 725Q=0.

2} I=-1

081

DEC.

20,

ZPNRGOT3
2ZPNRGOT4
2PNRGOTS
ZPNRGOTS
ZPNRGOTT
2PNRGOTS
2PNRGOT79
ZPNRGOBO
2PNRGOS1
2PNRGOE2
2PNRGOB3
ZPNRGOBS
2PNRGORS
2PNRGOBSE
2PNRGO8T
2PNRGOBS
2PNRGO8B9
2PNRGO9O0
2PNRGO91

2PNRG0O92Z
2ZPNRGO93
2PNRGOS4
2PNRGOSS

ZPNRGO96
2PNRGOGT
2PNRGOSS8
ZPRRGO99
2PNRGLOO
ZPNRGLO1

2ZPNRG102
2PNRG103
2PNRG104
2ZPNRG105
2PNRG106

2PNRG107T
2PNRG108

Qo My Ny IVISZPNRG109

NCURYS,

1967

2PNRG110
ZPNKGILL
2PNRG112
ZPNRG113
2PNRG114
2PNRGELS
2PNRG116
2PNRG117
2PNRG11B
2PNRG119
2PNRG120
2PNRGI21
2PNRG122
2PNRG123
2PNRG124
ZPNRG125
2PNRG126
2PNRG127
2PNRG128
2PNRGIZ9
2PNRG130
2PNRGL3 YL
2PNRG132
2ZPNRG133
2ENRGL 34
2PNRGL 35S
ZPNRG12¢6
2PNRG137
ZPNRGL3S
ZPNRG139
ZPNKG 140
2PNRG14
ZPNRGLA7
2PNRG14%
2PNRGI &4




- DOBOA,s PNRG

0. ~le 4,
10.
1 1 1
20. T0. 10.
END

TEST DAYA 2 LISTING 22 JAN 68 (REY)

20.7"

l.

.wi

0835

S e

0.

2PNRE L &S
2PHRG146
EPNRGIAT
2PKRGL48
2PNAG14Y



