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c 

c 
c 

c 
c 

BLOCK DATA 

CHARACTER•6 PROJcT 
Dil'1ENSION 

1 AX(50uCl.AY(50JOl,CTOUR<5l 
C 0 MM ON S • EM , E , Y V w , C 'I A T , C • A X , A Y , CT 0 UR , PR :J J C l , D , T T , C X Y , "I AX , 

1 GRID,DCON,DEP,olL,A""'•A'IN,DY,FAN, DATE 1,DATE2,CIN 

DATA ccsc1,J>;J=1,3>.I=1,3>1c.1s.3•- c .s.1. o . o .J.- c .s.J.o.1. 0 1. 
1 C C E M ( l , I l , L = , 4 l , I = 1 • 3 l I 4 * 1 • 0 , C • J , 2 • 1 • J , 3 • J·. 0 • 2 * 1 • 0 I , 
2 FA .'1/Q.O/ 

E "ID 

SU tl R OUT IN E T IT l E CNP L 0 T • NA X, SC LI • H Tl 

CHARACTER•6 PROJCT,I1>1AGE•77 
DIMENSION 

1 AxC50C Ol,AY(,0Ju),CTOUR(5) 
C OM "I ON S, E M, E , y V ;,, , C MAT , C , AX , A Y • C T 0 UR , Pk :J J C T • D • T T , C X Y , "I A X , 

1 GR JD,DCON,DEPoO'L,A MM, A'IN,DY,fAN, DATE1,DATEl,ll 'J 

MSRCDD12 
MSRCJ::lt3 
MSRCJ'l14 
"SRCJ 015 
MS RCO OH· 
MS RC JOt 7 
"'$R CJ0t P. 
MSR(D'JH 
"ISR C81Jn 
"! SR C 1J 'I' 
'1S RcJ1J2 
MS RC'.J1J3 
l"S RC:l1J4 
MSRcg·n5 
'1S RC 1)6 
'1$ RCg1J7 
'1 SRC 1J 8 
MS RCJ1JQ 
MSRCJ11 C 
i" SR C 011 1 
"1S RCJ112 
MSRCJ113 

MSRCJ116 
CALL PLOT< 0. 0.15. 0-H T/2.0,-3) MSRC0117 

7C1 RT= A M'1 ID Y M J 11 8 
XNPLOT=NPLOT '1S RCJ119 
E NC 0 DE ( 2 0 0 , l MAGE ) P R 0 J C T , D AT E 1 , D A TE 2 , I F I X ( XIV PL :H + • ) , J F I X ( S CL I + • 5 ) , :-IS R C J 1 2 0 

1 TT,IFIXCCIN•3600_,.+.Sl 
200 PLOT ',J3,', SCL 

1 y6, , TT = if4,1, , CIN = , 3 1 
CALL SYMsOL(- .5,0. J , 0 .21.Jt<AGf. 9Q .,76) 
IF (Ill A.X l7C5, 704, 705 

7 C4 CALL PLOTC0.0,0. 0 ,3) 
CALL PLOT( Q,0,HT,2) 
GO TO 706 

7 05 CALL AXISC G,, 0 .,1HY,1,HT ,9 0 .,0.,DY) 
CALL AXISC0.,0.,1HX,-1,RT,J., 0 ., o Yl 
CALL PLOTC0.0,HT,3l 

70l CALL PLOT(RT,HT,_2) 
CALL PLOTCRT 0.J 2l 
lF(NAX l7C7,708,707 

708 CALL PLOTCC.O,O.G,21 
7C7 YHT=HT 

RETURN 
E. 'llD 

SUBROUTINE AXISCX,Y,3CD,NC,S!ZE 

SIGN=1.0 
IFC N 01,2.2 
S!GN=-1.0 

2 'iAC=IABSCNCl 

N=DY*SIZE+0.5 
CT H =COS CT H) 
STH=SINCTHl 
TN=N 
XB=X 
y fl= y 
XA=X-0 .1•SIGN*STH 
YA=Y+Q,1•SIGN•CTH 
CALL PLOT(XA,YA,3) 
00201=1,N 
CALL PLOT(XA,Y8, 2 ) 
XC=XB+CTH/DY 
YC=YB+STH/DY 
CALL PLOTCXC,YC, 2 ) 
XA=X A+CTH/DY 
YA=YA+STHIDY 
CALL PLOT(XA,YA,2) 
XB=XC 

20 YA=Y C 
ABSV =Yl'il N +TN 
XA=XB-C.20•SIGN-.05l•STH-.02857•CTH 
YA=Y A+l. 20 •SIGN-.05l•CTH-,J2857•STH 
N=N+1 
DO 3 0 1=1,N 
l f (A MOD (ABS V , 5 , ) ) 1 J 0 1 01 , 1 J 0 

1 0 1 (ALL NUMBER(O,YA,J.f,ASSV,THETA,-1) 
1 00 ABSv=ABsv,-1. 

XA=XA-(TH/Dy 
3C' YA=YA-STH/DY 

TN(=NA(+7 

YA=Y+(SIZE/ 2 , Q-.06•TNCl•STH+(-. 0 7+SJGN*.36l•CTH 
CALL SYMB0L(XA,YA,J.14,3CD,THETA,NAC) 

35 

1 I ' • 
MS RC:l121 
MS RCJ122 
MS RC0123 
MS Rc:J124 
MS RC012 5 
MS RC0126 
MSRC J127 
"<SR C8 1 28 
MS RC 12 9 
"!S RC013 0 
MS RC 0 131 
MSR C0132 
MS RCJ133 
MS RCJ134 

MSRC0136 
"IS RC013 7 
MS RC0138 
MSRC J 13Q 

0 
MS RC0141 
MS RC0142 
MS RCJ143 
MSR C0 144 
MSR C:l 145 
"1SR C014 6 
MSRC0147 
'1 SRCJ14 8 
MSRCJ14? 
MS RCJ15 0 
MS RC:)151 
MS Rc:J152 
"'S RC 0 15 3 
MSR C0154 
"1S RCJ155 
MS RCJ156 
MS RC0157 
MS RC 0 15 8 
"1 SRCg15Q 
MS RC 
MS RCJB 1 
MSR( BB 2 
MSR C· B3 

MSR COBS 
MSR cgn6 
MS RC B7 
f' SRC OB 8 
MSRCJ1'' 
MSRCJ170 
MS RC)171 
MSRCJ172 
MSRC0173 
MS RC0174 
MS RC0175 
MSRC0176 
MSRC0177 
MSRC0178 
MS RCD17 9 
MS RCDBO 



c 
c 

RETURN 
[NO 

SUBROUTINE RAYN(X,Y,A,NPLOT,N,MMAX,LloN?T 1L!II 

CHAR AC HR• 6 PROJ CT 
DIMENSION SC3,31,E'l(4,31,FC31,YViJ(3),(M4TC1S0,13JJ,CC4), 

1 AXC50GOJ,AYCSODOl,CTOUR(~) 
COMMON S,FM,E,YVW,(MAT,C,AX,AY,CTOUR.PH~JcT.o.TT,CXY.'IAX. 

1 GR!D,DCON,OEP,,JL,AMM,ANN,OY,FAN,OAH1,DATE2,CIN 

NDP=1 
NFK:1 
!',GO= 1 
KREST=C; 
KC IN =0 
CALL SURfCE(X,Y,A,fK,NfK,NDPI 
CALL MOVECX,Y,A,fK,NGO,~!T,NfK,NDP) 
Tl ME :0, 0 
ANGLE:A•S7.29577951 
JF(lljPT)1C;0,101 10:J 

10C wRITEC6,7JPROJtT,DATE1,DATE2,NPLOT TT,N 
7 f0fiMATl1H1,11HPROJECT NO.,A6,2H, .~A4,1JH, PLOT 'lO, ,13, 

1 10H, PERIOD =,f5.1 ,14H SEC., RAY N0.,!3,1H,//) 
wRITEC6 1501 

15 0 FORMAT<iH ,3X,3HMAX16X,1HX,EX,1HY,8X,5HANGLE,6X,4HTIME,4x, 
1 6HPCTD!f ,SY.,5HDEPTH,6X,1HD//I 

GOTO 19 

~8~ ~~~~o~ rn~eri99s5~!300.&-,3 
&Op OIRITE(6,650)PROJCT,DATEf 1 DATE2,NPLOT~TT 
85u FORMATC12H1PROJECT NQ.,Ao,2HJ 1 2A4,1uH, PLOT N0,.13, 

1 10H, PERIOD =,fS,1,SH SEC.I /1 
OIR!TE(6,b51) 

f , 51 f0RMAT(8H f<AY N0.,4X,~H"'AX,6X, ,1HX,8X,1HY,8X,5HA'lGLE•6x14HTl"'Efl) 
803 WRITEC6,t531N,MAX,X,Y,ANGLE,TIME 
853 FOR"IATC1H ,!6,1X,!7,2F9,2,F11,2,F10.3) 

GOTO 1 9 
3 "IAX=1+MAX 

lf(MAX+KCIN-MMAXJ319,4QJ,4J0 

289 ~~~~~~~st~!!6HDIME~SION OF OUTPUT-ARRAYS EXCEEDED,! 
Go To 1 s 

399 ZCXY=CXY 
CALL ~OV[CX1Y,A,fKoNGO•~!T,NfK,NDPI 
GOTO <396,40<),NDP 

4rz wRITEC6 403) 
4~3 FOR~ATC~(X,18HRAY REACHED SHORE,) 

GOTO 1 5 
396 lf(D/DY-.005l70:J,7J0,702 
700 ~RITE<6,7011 
701 f0RMAT<8CX,26HRAY REACHfD SHALLOW wATfR,) 

GOTO 1 5 
782 GOT0097.397,404l,"IIT 
4 4 loR!TEC6,4CS> 
4C5 f0fi"!ATC80X,40HCURVATURE APPROXJMATJONS NOT CONVERGING.> 

GOTO 1 5 
397 IFCNPTIH0,20,180 
1 P 0 I F ( M OD CM A X , L I I ) 2 0, 5 , 2 J 

5 iJR!TEC6,7)PROJCT ,DATE1 ,DATE2,NPLOT,TT,N 
.,RITECo,1'501 

2( TJME=TJME+(D•GR!D/(18J:J,.<CXY•ZCXY))) 
ANGL E=A•57,29577951 

19 
160 

1" 161 

11 
169 
1 7C 

9 
12 
13 

406 4n 
191 

12 3 3 
190 

If ( N PT) 160, 161, 160 
CALL PCD(C,E,PCTDIFI 
w R l T E< 6, 1 2 ) MAX , X , Y ! ANGLE .!. TI I" E , P C TD I F l DE P , D 
FOR"!AT<11.zr9.2,F11.2,r1u.3,F10.1,r1u.2.r10.31 
KM AX="! AX 
PX=X 
PY=Y 
CALL STCRE(X,Y,A,K"!AX,TIME,KC!N,KREST) 
GOT0(10 11) MIT 
Jf(NPTJf70 f69,170 
wRITEc6,cS!JN,MAX,X,Y,A~GLE,T!Mf 
wRITEC6 91 
FORMAT(fH+,eox,19HCURVATURE AVERAGED,) 
IffMA'!.-1)4 1 4,13 
GO 0 C3 ,402 J ,NDP 
GOTO <3 ,406) pNGO 
"1RlTEl6,4Q7J 
FOR"!ATC~OX,26HRAY REACHED GRID BOUNDARY,) 
I F ( N PT I 190,1 91 , 1 90 
wRITEC6 1233JN KMAX,PX PY,~NGLE,T!ME 
f 0 RM AT ( t H + , I 6, h , 1 7 , 2 F 9, 2 , f 1 1 , 2 , F 1 0, 3 , /) 
CALL DRAwCN,KMAX,KC!N,KRESTI 
RETURN 
END 

36 

MSRCg131 
r«SRC1S2 
l"SRC013 3 
MSRC0134 
MSRCJ135 
MSRC0136 
MSRC:J13 7 
:>!SRC013fl 
MSRCJ139 
M$RCQ1~0 
,.sRcD1~1 
MSRcJ1~2 
MSRC:JB3 
MSRCJ1~4 
MSRCJ1i5 
MSRC:J1i6 
MSRCJD 7 
M<RcDnP 
MSRCD1i9 
,.SRCJ2JO 
MSRCD2)1 
'ISRCJ2J2 
MSRCO?J 3 
'~SRC02J4 
"'SRC02J 5 
M<,RCJ2J6 
"lSRC02 )7 
M.•SRCJ2 J8 
.. SRCJ2J9 
"!. SRcg210 
"•SRC 211 
MSRCJ212 
MSRCD21 3 
MSRC0214 
MSRCJ21 5 
MSRCQ216 
!'1$RCJ217 
.,SR cJ21 F 
"'SRcJ21 9 
M .• SRC0220 
MSRCJ22 1 
r>'SRCl22 2 
l'.SRC0223 

~~~rn~~ ~ 
MSRc:J226 
MSRC022 7 
MSRCJ?2P 
MSRCOZ29 
MSRCJ23Q 
MSRCJ231 
MSRCJ23 2 
MSRCJ233 
MSRCQ234 
!'ISRC0'3 5 
MSRCQZ36 
MSRCQ237 
MSRc:J238 
MSRCJ239 
!'ISRC0240 

,'l!SRCJ241 
MSRc::l24 2 
f"ISRCJ243 
f'!SRC0244 
MSRCD24 5 
!'1$RC024 6 
MSRC 024 7 
111SRCJ24 8 
MSR CJ24 9 
MSRC0250 
MSRC0251 
MSRCJ252 
MSRC0253 
MSRC0254 
MSRC025 5 
MSRC0256 
MSRCJ257 
MSRC025ll 
MSRC0259 
MSRC02!>0 
MSRC02!>1 
MSRC82!>2 
MSRC 2!>3 
MSRC02~4 
MSRC02!> 5 
MSRC82!>6 
MSRC 2!>7 
MSRC02!>8 



( 
c 

c 
c 
c 

SU AROUTINf MOVECX,Y, A ,f~,N~O,l"!T,N FK ,NDPJ 

CHARACTER•c PROJCT 
DIMENSION sc3,3J,E"IC4,3J,f(3),YVWC3J,OUT(1P 0 ,13 J l,C(4), 

1 AxCSQ(;QJ,AyCSQJO)tCTOURC5J -
COM'1 0 N 5,fM1E1yV~1CMAT.C,Ax,AY,CT OU P,PR~JCT~D , TT,CXY,MAX, 

1 GRi c .DCON,oEP,WL,AM'1.A~N.DY,FAN.DAT E 1.DATE { ,(jlj 

2 01 

202 
2 0 3 
1c2 
1 Ot. 

39 

1 0 1 
10 

'I IT= 1 
GOTO (201,202) ,NFK 
O=O. 5 
GOTO 2(;3 
D=AMAX1CDEPIWL~J.0 25 •DY) 
IF ( M AX -2) 3 8, 1 0 t:., 10 4 
FKBAR=FK 
DO 2 0 !!=1,20 
DELA=FKBAR*D 
AA=A +DELA 
AAAR =A+. S•DELA 
DE l X =D • C 0 S (ABAR l 
D El Y =D • S I N CA A A R l 
XX=X +DELX 
YY=Y+DELY 
CALL SURF CE C XX , Y Y , A A , F K ~ , NF K , ND P) 
GOTO (101,6l,MIT 
GOTO C10,38) ,NOP 
FKAA R=G.5•CFK+fKKl 
!FCII-18)5,37,9 

37 fKKPP=FK B AR 
5 IFC"IAX-2)7,7,9 

~ if!lAi11~~~~~~~ARl-C O .OJOOi/Dll 6,6 ,19 
19 If(II.Eo.20lGOTO 21 
2 C f K KP=rKBAR 
2 1 IfCABS CFKKPP-FKgARl-C Cl .JO OJ9/Dl l1 8 ,1 8 ,17 
17 MIT=3 ' 

GOTO 3b 
1 E FK8AR=0,5•CFKeAR+F(K P ) 

FKKP=FKBAR 
MIT= 2 
GOTO 3 9 

6 lfC(XX-Q.5)•((AMM-J.5)-XXll2,2, 3 
3 If((YY-0.5J•((A~N-J.5)-YYll2,2,8 
2 NGO= 2 
E x=xx 

Y=YY 

p~~~KK 
38 RETU RN 

ENO 

SUBROUTINE SURfc£CX,Y,A,fK,NFK, NDPl 

CHAR AC HR •6 PROJ cT 
DIME NSION SC3,3l,E~(4,3l,FC3l,YVW(3),CMAT(1g0,13]), ( (4), 

1 AX«OOOl,AYCSOOOl CTOUR<Sl 
COMM 6 N S,EM,E.,YV IJ ,C .~AT,C.AX,AY,CT O U R ,PR~JcT.o,TT.C XY ,.,AX, 

1 GR!O,OC ON,DEP,WL,A"l"l,ANN,OY , FAN,DATE1,0ATE i' ,Cllj 
I=X+1, 
J:Y+1. 
f I= I 
F J = J 
XL=X +1 ,-FI 
YL:Y +1 .-F J 
I HMAx-1l 1.1,4 

4 If(ZI-fll1,2,1 
2 IF(Z J-fJ)1,3,1 
1 ZI=f I 

ZJ=FJ 
CC1l=CMATCI,Jl 
((2l=CMAT(l+1,J) 
C ( 3) =C MAT (I+ 1, J + 1) 
C ( 4 l =C MAT (I, J + 1 l 
DO 318 II=1,3 
YVW(ll): Q, 
DO 318 L=1,4 

318 YVliC II l=YVW(!Jl+C(L)•EM(L,I Il 
DO 319 11=1,3 
E(!Il=O. 
DO 319 JJ=1,3 

319 ECIIJ:f(II)+SCII,JJ)•YVll(JJ) 
3 DEP= CE (1)+E<2l*Xl+EC3l•Yll•DCON 

IFCDEPl320, 3 20,324 
320 NOP=2 

GOTO I. 03 
324 IF((DEP/wLJ-0,5) 3 21,321,322 
321 NfK=2 

GOTO 323 
322 NFK=1 

37 

'~S RC:J269 
"S RCD27 0 
"1S RCJ271 
MS RCJ27 2 
M. ~Rc32n 
MS RC 27 Z. 
MS RCJ275 
t><S RCJz7 6 
MS RCJ277 
MSRCQ27 e 
"1S RCg279 
MSRC 2S O 
MSRC82 g 1 
MSRC 23 2 
t'S RCJ(~ 3 
MS RCJ234 
MS RCJz g 5 
"1 SRC J 23 6 
e; SRC J2 S7 
MS RCJ 2 3 8 
MS RC:)2 ~9 
MSRCJno 
M$ RC J n1 
MS RCJ 2 i2 
MSRCJ2n 
MS RCln4 
MSRCJ2i5 
MS RC02i 6 
.,,Rcgz:n 
MSRC Zi~ 
M~ RC'.l 2 i9 
MS RC J 3J O 

~s ~EBB ~ 
MSRC J 3 33 
MSRC :J 3 4 
MS RC 0 3J5 
MS R C J3J 6 
MS R ClPJ 7 
MS RC 0 3J 8 
MS RC O ~J9 
M ~RCJ31 0 
MSRCJ311 
'"S RC 03 1 2 
MS RC031 3 
M$ RCg·311. 
t',SRC 31 5 
MSRC 0 31 6 
MS RC 03 17 
MS RC D 31 8 
MS RC0'1 9 
MSR C0 32 0 
MSR C:J321 
MS RCJ32 2 
M ~ RC0'2 3 
MS RC0324 
"I SR cg32 S 
MS RC '~6 
MSRCCl32 7 
1'! $ RC032 ~ 
MS R CU32 9 
MS RC 03 3 0 
MS RCJ\31 
MSRC 0 33 2 
MSRCJ333 
MSRCJ334 
MSRCJ335 
MSRCJ33 6 
M SRC0~36 
MS RCQ __ 3 J 

MS RC:J 3 39 
M<RC834 0 
MSRC 341 
MSRC Q34 2 
MS RCQ34 3 
MSRC0344 
M SRCQ~4 5 
MSRC 0 34 6 
MSRCJ 3 4 7 
M SRC034 l3 
MS RC834 9 
MSRC 350 
MSRC8'51 
MS RC ~ 5 2 
MS RC8 3 5 3 
MSRC 3 54 
MSRcg355 
MS RC 35 6 
MS RCJ357 
MSRC0358 
MS RC035 9 
M SRC03~0 



( 
c 
( 

c 
c 

c 
c 

c 

c 
c 

323 

4 C1 

402 
4 03 

1G1 

1 '~2 
1 r 3 
1 C4 

1 0 5 

1000 
1 06 

1 01 

1 02 
1 04 

1 05 

9C'C 

9 01 

CALL VELCTY(rXY.TT.MAX.DEP,NfK) 
PCX=E<2J•DCOll 
PCY=E<3J•OC ON 
ON=-PCX•SJN(A)+PCY•COS(A) 
CALL CON[) E R ( D N , TT , C X Y , MAX , ~ f K) 
GOTO (4(;1 •402) ,NFK 
FK=J.0 
GOTO 4 03 
fK=-DN/CXY 
RETURN 
LNO 

SU 8 ROUT I 1'. E VE L CT Y ( C X Y , TT , "AX , DE P, N f K) 

lf(''IAX-1)101,101,1J2 
BAR:6.Z8 31854/TT 
CXXO=TT.32.2/6,2831854 
ccc=cx~o 
GOTD 1 G3 
CCC:XCXY 
G 0 T 0 (1(4,1 05 J, N f K 
(XY=CXXO 
GOTO 1 Of, 
DO 1 GOO M=1,90 
CXY=CXXO•TANH(AAR•DEP/CCC) 
lf(A6S((XY-CCCJ-.OJD05)1Ci6.1CD0.1oco 
CCC=<Cxv+CCC>/2. 
XCXY =C XV 
R ET U R"I 
END 

SUBROUTINE C 0 ND ER ( D N , TT , C X Y , MAX , NF K) 

lf("1AX-1l101l101,1J2 
C1=TT/12.566)70S 
C2=6.2831854/C32.2•TTJ 
G 0 T 0 ( 1CS,104 J, N f K 
C3=C2•CXY 
A1=C 31 <1.+C3l 
AZ=c 31 <1.-c3l 
A 3 =LOG ( 1 • + C 3) 
A 4 = L OG C 1 • - C 3 J 
D"l=(DN/C1)•(1,/(A1+A2+A3-A4)) 
RETURN 
P•D 

SUBROUT! N f PCDCC,E,PCTDJF) 

DIMENSION C(4J,E<3J 

If ( C < 1 J • C ( 2 J • C C 3 J • C < 4 l l '.I 01, 900,9O1 
PCTDJF=-999. 
GOTO 9Q2 
P 1 =A BS ( ( C ( 1 ) - E ( 1 ) l IC ( 1 ) ) 
P 2 =A f'. S ( ( C < 2 ) - E ( 1 ) - E ( 2 ) ) I C ( 2 J l 
P 3 =A Fl S ( ( C ( 3) -E ( 1 ) - E ( 2 J -E (3) ) IC ( 3 ) J 
P 4 =A RS ( ( C ( 4) - f ( 1 ) - E ( 3) ) IC ( 4 J J 

PCTD Jf =100,•AMAX 1<P1 ,Pz,p3,p4) 
902 RETURN 

410 
4 DC 
4 03 

4 02 

401 

4 04 

END 

SU 8 R OUT IN f ST 0 RE ( X , Y , A , KM AX , TIME , KC JN , KR E ST) 

CHARACTER•6 PROJCT 
DIMENSJON S(3,3),E"IC4,3),F(3),YVW(3),0IAT(1g0,13J),C(4), 

1 AX ( 50 00) • A Y ( 5 0 0 0 )o CT 0 UR ( 5) 
COMMON 5,E1'1,E,yVw1C'lAT,C,AX,AY,CTOUR,PR~JCTtD•TT,CXY,"IAX, 

1 GRio.DCON.oEP,>IL,A.,M,A'IN.oY,fAN.OATE1.DATEc.Cl'I 

Jf(CINl4 0 3,483 410 
Jf(KMAX-1>4 0 ,4J0,4J1 
AT = 0.0 
K=K'1AX+KCIN 
AX(Kl=X 
AY(K)=Y 
Jf(C !Nl2CS,205,402 
ZA=A 
ZCXY=CXY 
GOTO 205 
ET=TI'lE-AT 
IF<C IN-ETJ405,4'.l4,403 
K=KMAX+KCIN 
AX (K ):-x 
AY(K)= Y 
KREST=KREST+1 

38 

M . . SRCJ"B 1 
MSRC:J'SZ 
MSRCJ363 
,.SRCJ~S4 
"1SRC036 5 
NISRcJ\66 
NISRC0'6 7 
f"$RC:l368 
:-!SRCJ369 
"!SRCJ370 
NISRCJ371 
MSRCJ372 
"'SRC:J373 
!"SRC::J"':74 
"1SRC0375 
NISRCJ376 
MSRCD37 7 
:-!SRCD"H .g 
MSRCJ~7~ 
MSRCJ ~ L 
MSRC:P81 
MSRCOB 2 
'ISRC'.l'3 3 
MSRC)334 
MSRCJ'S 5 
MSRCJ~S6 
"1SRCJ'87 
"1SRCJ33'3 
"1SRC03g9 
MSRC0310 
MSRCJ3;11 
MSRC03i2 
MSRC:J3i3 
MSRc:J3ii. 
MSRCJ315 
MSRCJ'16 
MSRCJ317 
"!SRCg3i8 
MSRC 319 
MSRCJ'JO 
MSRCJ4]1 
MSRCD4J2 
MSRC:J4 J 3 
MSRC:J4J4 
MSRCJ4J5 
MSRCJ4J6 
MSR CJ4J7 
MSRC 04] 8 
"1SRCJ4J9 
MSRCJ410 

.MSRCJ411 

..,SRC041 2 
MSRCJ413 
MSRCJ414 
"SRCJ41 5 
MSRCg416 
MSRC 41 7 
MSRCJ418 
"'SRCJ419 
MSRC042 0 

MSRC0421 
MSRC:l42 2 
"SRC042 3 
"1SRCJ424 
.,SRC:J4Z5 
l'SRCJ426 
MSRc:J42 7 
MSRC:J428 
MSRC :J42 9 
,.SRC:J430 
"ISRC8431 
MSRC 432 
MSRCJ433 
MSRC0434 
MSRC0435 
MSRC0436 
MSRC04 3 7 
MSRC0438 
MSRCQ439 
MSRCQ440 
MSRC3441 
M~RC 44 c 
MSRC044 3 
MSRC::l444 
MSRCJ44 5 
.,SRC0446 
MSRC::l44 7 
MSRC0448 
l'ISRC044 9 



c 
c 

( 

2 05 

6 cc 
601 

2 oc 
2 C1 

1 04 

1 1 c 
1 11 

1 cs 
301 
3 0 0 

3 C2 

303 
109 

1 06 
20 . ., 
1 07 

1 oe 
2 07 
2 05 

-- .. --- ---- ----------------i'=-----------

AT=AT+CI" 
GOTO 402 
DSC=<ET-C!t-.)•(cXY+ZcXY)•36JO.l<GRID•2.) 
AA=(A+ZA)/2. 
XM=D SC •COS (AA) 
YM=D SC •SIN CAA l 
K=KMAX+KCIN 
AX(l()=-X+XM 
AY(K)= Y-YM 
KREST=KRcST+1 
KC I <,i =K CI t\ + 1 
AT= A T + CI t~ 
GOTO 401 
~ET URN 
f ND 

S U BR OU T I I'< E D R A od lh i<. fl\ A)( •KC I~ • KR E S l) 

CHARACTER•6 PROJCT 
DIMENSION SC3,3)~E'IC4 1 3l,EC3l.YVW(3),CMATC1?0,13J),((4), 

1 Ax< 5DGO> ,AY CSOJu> .CTuuR<5l 

MSRC'.)45 0 
MSRCQ451 
MSRC045 2 
MSRCJ45 3 
MSRCD454 
MSRCQ45 5 
MSRCQ45 6 
MSRCJ457 
MSRCJ45 8 
MSRCQ459 
MSRCJ450 
MSRC'.)451 
MSRc:J45? 
MSRC'.)463 
MSRCJ454 
MSRC0455 
MSRCJ456 
MSRCJ467 
MSRCg46fl 
MSRC 469 

( 0 M "I 0"1 S , EM , E • Y V w • C fl\ A T , C , AX , A Y , C T 0 UR , PR~ J CT • D , T T , C X Y • "'AX , 
1 GR I D, DCC N, DE P, ol L, A l'IM • A~N, DY, FAN, DATE 1 •DATE 2 •CI "I 

MSRC8470 
MSRC 471 
MSRCJ472 
MSRC'.l473 
MSRcgt.74 
MSRC 475 
MSRC]476 
MSRCJ477 
"ISRC0478 
MSRC0479 
MSRCJ430 

XN=N 
KMAX =K MAX +KC IN 
IF (AX(KMAX))600,601 ,6'.)1 
AX(KMAX)=-AX(KMAX) 
KRfS T=KRc S T-1 
I F <"I OD ( N, 2 ) l 1 0 4, 103 , 1 D 4 

K T w 0 =K MA X - 1 
KAD0=-1 
LAST=+1 
MC=KREST+1 
IF (FAN >2C1 ,201 ,200 
CALL N UM RE R (AX (<MAX ) / D Y, A Y (KM AX l ID Y , 0 , 1 7 5 • X N , 0. 0, -1 ) 
CALL PLOT(AX(KMAX)/DY,AY(~'IAXJ/DY,3l 
!F(KMAX-1 )106,1)6,105 
KTloi0=+2 
KAD0=+1 
LAST=KMAX 
~C= C 
1 F ( F A"I) 110,1 11 , 111 
CALL N UM 8 E R ( AX ( 1 l ID Y , A Y ( 1 ) I D Y , 0 , 1 7 5 , X N , ] • 0 • -1 l 
CALL PLOT(AX<1l/DY,AYC1l/DY,3l 
I F ( K MA X- 1 ) 1Q6 , 1J 6 • 1S 5 
!FCCIN>300,.,00 301 
!F(AX(KH'Oll3CZ,30J,3'.lG 
CALL PLOT<AX(KT#O)/OY.AY(~TllO)/OY,2) 
GOTO 3G3 
AX(KHIOl=-AX(Klwol 
~r=J.05 
MC="I C+ KADD 
1 F ( '1 OD CM C • 1 Cl l 5'.JC,5Q1 • 5 QO 
w I ='.J, 1 0 
XPN=AX (KTWOl/oY 
YPN= AY (KTWO) /DY 
K =KT loiO -KA DD 
XPL=AX(l()/DY 
YPL=AY(K)/OY 
DSC=SQRT((XPN-Xl>L)••2.+(YPN-YPLl••2,l 
CALL PLOTCXPN,YPN,2l 
XB=+W!*(YPN-YPL)/DSC 
YB=-111 •CXPN-XPLl /DSC 
CALL PLOTCXPN+X3,YPl'i+YB,2) 
CALL PLOTCXPN-XB,YP~-YB,2) 
CALL PLOTCXPN,YPN,2) 
!F(~Ti./C-LASTl109,1J6,109 
KTwO=KTwO+KADO 
GOTO 105 
lf(KADOl208,1081105 
!FCFAN)107,205,{Q5 
CALL N UM RE R (AX ( 1 ) I 0 Y •A Y ( 1 l I DY • l) • 1 7 5, X N •] , 0, -1 l 
GOTO 2 05 
IFCFAN)2o5 ~05.?07 
C ALL ill U'Hi E R l ll X C IOI A X l I 0 Y, A Y ( KM AX ) ID Y , C , 1 7 5 • X N , C. '.J, - 1 ) 
RETURN 
END 

39 

.,SRC04S1 
MSRc04S2 
MSRCJ4S3 
MSRCJ434 
MSRCQ4g 5 
MSRCJ496 
MSRC0437 
:.,sRcg4s 8 
'ISRC 4S9 
MSRC0490 
MSRC0491 
MSRC04Y2 
MSRC04Y3 
MSRCJ494 
MSRCJ495 
MSR C:l4 9 6 
MSRcgo 7 
MSRC498 
MSRC'.)4i)Q 
MSRcgsJO 
MSRC 5]1 
"ISRC:JSJ2 
MSRcgs33 
"1SR C 5 4 
MSRc::isgs 
i"•SRCJS 6 
MSRC'.JSJ~ 
MSRC05J _ 
MSRCOSJ9 
MSRCQ51 0 
f'lSRC'.1511 
MSRCQ51 2 
MSRC051 3 
MSRCJ514 
MSRC'.)515 
MSRC051 6 
MSRCJ517 
MSRCJ518 
l"SRCJ519 
MSRCQ52 0 
"1SRCD521 
MSRC ]52 2 
MSRCJ523 
MSRcJ5 2 4 
MSRcgs2s 
MSRC 526 
MSRCJ527 
MSRCD521! 

FACULTY PRESS, INC., BROOKLYN, N.Y. :::Jiiii::"" 



.. • 

... .. . 

) .. 

.. . 
. ,.:; . ·. , 

.. " ""' .... ~ ... ~.·, . . }i.~'-i.~.;.·Y· .- _" :. . 

lllllllllll lllllllllllllllllllllllllllllllllllllllllllllllllllll 
3 1794 02348406 7 

DUE DATE 



t~•..-~ity of New YorF 

y Brook 
Ui.ARJES 


