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13 IF(IX .GT. NCA) GO TO 11 
RADINT = PX(IX,JA)*FAD1 
RETURN 

11 IZ = 2*NCA-TX 
RADINT=PX (IZ,JA) +?Afl1. 
RETURN 
END 
SUBPOUTINF STRZ 
DIMENSION SIGT(13) 
COMMON /CONA/ ZU, ZL,YU,YL,C,ERS,RI,AT 

1 	1,r,ONC, ANS, KN 
2 	/VARC/ Z,J,JI 
J=1 
SIGT(1)=0.0 
WI O TH= Z()-ZL 
WZ=WIDTH 
POWER=1. 
JM= 1 

1 J=J+1 
ANS=STGT(1) 
TEMFL=WZ 
'OWER=0.54POWER 
WZ= 0.5*W7_ 
7=ZL+WZ 
SU"1=0.0 
00 2 JI=1,JM 
SUM = SUM+PADINT(KN) 

2 Z=Z +TEMPL • 
SILT(J)=0.5*SIGT (J-1) FSUN*ROWER 
R=1. 
NM1=J-1 
DO 3 KOUNT=1, Nmi 
KL=J-KOUIIT 
R.1= 4+P 
R=F 1 -Pi 
SIGT( KL )=SIGT( KL +1)+(SIGT(KL+1)-SIGT(KL))/(R-1.) 

3 CONTINUE 
IF(J .GE. 9) GO TO 5 
IF(AD S(ANS) .LT. .7C03001) GO TO 4 
DELTA=A9S ((SIGT (1) PAMS)-1.) 
TF(DELTA -EPS) 5,5,4 

4 JM= JM+JM 

5  A
O TO 1 
NS=SIGT(1) WIDTH 

RETURN 
END 
SUBROUTINE ROM 

C 
C 	SUEPOUTINE FOR THE TNTRGRATING WITH ;ESPECT TO Z 

DIMENSION SIGZT( P., 4),°HI7.(4),CSU41(4),RESL(u),SIG1(4),SIG2(4) 
COMMON /CONA/ ZU,7L,YU,YL,C,EPS,PI,AT 

1 	ICONP/ L1,L2,RESLOCA.NCA1 
2 	/VARB/ ZR, I J, TX 
3 	/COW)/ I,PHT7 
I=1 
TJ=1 
ZR=0.0 
'ALL PHI7Z 
DO P JS=1,4 

8 SIGI(JS) = PHI7(JS) 
I.J=7 
7R=1. 
CALL PHT7_Z 
70 9 JS=1,4 

9 SIG2(JS) = PHI7(JS) 
00 1^ JS=1,4 

10 SIGZT(I,J ) = .5"(STG1(JS)+SIG2(JS)) 
WIDTH =VU 
W7= WIDTH 
'OWER=1. 
JJ=1. 

1 I=I+1 
D0 11 K!:=1,4 

11 RESL(KS) = STG7T(1,KS) 
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TEMPL=W7 
DOWEL= 0.5"`PpWE1' 
'Z= 0. 54WZ 
ZD=W7_ 
DO 12 IS=1,4 

12 3SUM(IS)=0.0 

7ALL PHĪ ZZ 
DO iT KS=1,4 

13 '"SUM(KS) = CSUM(KS) +PHT7(KS) 
2 ZR=Z°+TrM9L 
DO 14 JS=1,4 

14 SIGZT(I,JS) = .5*SIG7T((I-1),JS)+CSUM(JS)*POWER 
2=1. 
4M1=I-1 
no 3 KOUNT=1, NM1 
KK=I-.KOUNT 
P1=P+P 
P =91+R1 
DO 15 JS=1,4 

15 SIGZT(KK,JS)=SIGZT((KK+1),JS)+(SIGZT((KK+1),JS)-SISZT(KK,JS))/ 
1 	(°-1.) 

3 ,OONTINUF 
IF(I .GE. R) Gn TO 5 
RESLT=A3S(RESL(1)) 
31 16 IS=2,4 
IF(A9S(°ESL(IS)1 .LT. .0100001) GO TD 4 
IF(A?S(PESL(IS)).GT. RESLT) PESLT = A9S(RESL(IS)) 

16 CONTINUE 
IF(PESLT .LT. .0000001) GO Tn 4 
DELTA = ABStSIG7T(1,1)/RESL(1)-1.) 
DO 17 JS=2,4 
7FLA = A r3S(SIGZT(1,JS)/P=SL(JS)-1.) 
IF(DELTA .LT. DELA) PELTA=DELA 

17 ~ONTTNUE 
IF('ELTA-EPS) 5,5,4 

4 J.1=JJ+.JJ 
GO TO 1 

5 DO 19 IS=1,4 
18 ?ESL(IS) = SIG7T(1,IS)*WTJTH 

.7 ETU°N 
ENO 

.00100 

	

 
5L1.712 	503.15G 

	

339.835 	328.432 

	

277.208 	272.585 

	

251.370 	249.241 

	

236.743 	23'+.986 

	

224.467 	223.594 

	

223.079 	223.066 

	

222.931 	222.9C4 

	

222.710 	222.b66 

	

222.355 	222.- 284 

	

221.920 	221.892 

	

221.329 	221.321 

	

22C.212 	214.999 

	

218.293 	218.005 

	

215.870 	215.486 
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.3088E-04 .3066E-04 .3084E-0.4 
.3071E-G4 .3069E-04 .3066E-04 
.3651E-14 .30487-04 .7-5E-64 
.3026E-C4 .3023E-04 .3020E-04 
.2998E-04 .2994E-04  .29°1E-04 
.2966E-'4 .2962E-04 .2957=-'14 
.2130.E-04 .2925=-04 .2920 E - 4 

-.195 
0.0 
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222.813 	222.781 
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2 	220.988 
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-00 .3731E-04 
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.3119E-04 
.3118E-G4 
.3113E-04 
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222.979 	222.955 

	

222.751 	222.743 

	

222.454 	222.391 

	

222.018 	221.994 

	

221.468 	271.473 

	

22C.616 	220.418 

	

218.813 	218.552 

	

216.494 	216.166 
213.633 
.32937-04 
.3234E-04 
.3111_-C4 
.3146E-04 
.3125E-04 
.3119E-u4  
.3117E-04  
.3112E-C4 
.3103E-04 
.3090E-04 
.3073E-04 
.3053E-04 
.3030E- 0.4 
.3002E-04 
.2970E-C4 
.2935.E-04 

450.485 
317.295 
268.055 
241.149 
273.249 
223.115 
223.053 
222.875 
222.631 
222.249 
221.784 
221.262 
219.778 
217. 719 
215 .17.2 
211.`190 
.7268E-0 
.3206E-0  
.3162E-0 
.3134E- C 
.3121E-0 
.3119E-0 
.3115E-C 
.31 G 8Ē- G 
.3097E-0 
.3082E-1 
.3064E-0  
.3042E-C 
.3016E-0 
.2987F-0 
.2953E- C 
.2917E-C 

.2910E-04  
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202. 	SUBROUTINE PHIYY 
203. 	DIMENSION P(257),PA(129),PHIY(4 ) ,F=ESL( 4 ),NY5(257) ,PY6 (4) 
204. 	COMMON /VARA/ P,Y, PA 

1 	/CnNA/ ZU,ZL,YU,YL,C,EPS,PI,AT 
2 	/CONL/ L1,L2,FESL,NCA,NCA1 
3 	/CONC/ ANS,KN 
4 	/VAP2/ ZP,IJ,IX 
5 	/COND/ I,PHIY 

205. 	' K=T 
206. 	HSUM =0. 
207. 	IF(K .LE. 2) GO T3 3 
208. 	IK=2**(K-2)+1+IJ 
209. 	f;Q TO 4 
210. 	3 IF(K .FQ. 2) IK=3 
211. 	IF(K .EQ. 1) IK=IJ 
212. 	4 PO 14 IX=1,NCA1 
213. 	TF(T .GE. 2 .OR. IJ .GT. 1) GO TO 1 
214. 	IF(IX .EQ. 1) PY1=0.0 
2i5. 	Kr1=i 
216. CALL STP7 
217. PY1 = PY1+2.*AN7 
218. IF(IX .EO. 1) PY2=0.0 
219. KN=2 
220. CALL STP.7 
221. PY2 = PY2+AMS 
2.22. 	IF(IX .E0. 1) PY3= 0. 0 
223. KN=3 
224. CALL ST?Z 
225. FY3 = PY3+AMIS 
226. IF(L1 .GT. 1 .0P. L2 .GT. 1) GO TO 1 
227. IF(IX .EQ. 1) PY4=0.0 
228. KN=4 
229. CALL ST'7 
230. PY4 = PY4-4.*ANS 
231. K1.=C 
232. IJ1=0 
233. TX1=0 
234. 1 IF((L1 .GE. 2 .OP. L2 .GE. 2) .AND. K1 .GE. I .AND. 

1IJ1 .GE. IJ .AND. 	IX1 .GE. TX) GO TO 14 
235. IJ1=IJ 
236. IY1=TX 
237. IF(I .GT. K1) K1 =T 
238. IF(IX .EQ. 1) PY5(TK) = 0.0 
239. KN=n 
240. CALL STP.7_ 
241. PY5(IK) = PY5(IK)+ANS 
242. 14 CONTINUE 

243. HFU`" = PY1+(Zr*7P-1.) "('?Y2+FY3+PY4)+PY5 (IK) *2./3. 
244. PY6(1) _ (3.*Y*Y-1.)*(7_=*ZR-1.)**2 
245. PY6(2) = 7R*ZF*(3.*Y*Y-1.)*(7P*ZR-1.)**2 
24F. 	PY5(3) _ ( Y* Y 4(15.*Y*Y-12.)+1.)"(ZP*Z= -1.1''2/2. 
247. PY5(4) = ZR*7F`( Y * Y*(15.`Y*Y-12.)+1.)*(ZP*Z=-1.)*'2/2. 
248. 00 5 JS=1,4 
249. 5 PHIY(JS) = HSUM*PYE(JS) 
250. RETURN 
251. END 

752. 	FUNCTION P.ADINT(KN) 
253. 	DIMENSION P(257),PX(7,257),X(1E.),PA(129),RESL(4) 
254. 	 COMMON /VARA/ P,Y,PA 

1 	/CONA/ 7U,7L.YU,YL,C,EPS,PI,AT 
2 	 /VAR3/ 74,IJ,IX 
3 	/VAC/ Z,J,JI 
4 	/VA°D/ PX,X,XF 
5 	/CONR/ L1,L?.PESL,NCA,NCA1 

255. 	IP'(J .EQ. 2 .ANO. KN .EQ. 1) GO TO 7 
256. 	GO TO 6 
257. 	7 DXY1=C*C*((X(IX)-XP)**2+(1.+Y) **2) 
258. 	DXY3 = C*C *(2.*(X(IX)-X=)**23.*(1.+Y) **2) 
259. 	OXYC=C*C *(4.+(X(IX)-XG)**2) 
260. 	DXY2=C*C*((X(IX)-Xi)**2+(1.-Y) +"2) 
261. 	OXY4 = C*C*(2."(X(IX,)-X7)**2-3."(1.-Y) **2) 
262. 	6 GO TO (1,2,3,4,5),KN 
263. 	1 IF(J .GE. 3) GO TO 9 
264. 	AC=1. 
265. 	9 FAD1 = (Z-AC) *2*((1.+Y)/(DXY1 +(Z-AL)**2)**2.5+ 

1 	(1.-Y)/(DXY2+(Z- AC)**2)**2.5) 
266. GO TO 12 
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i'b/. 	2 IF (ARS (LC-Z) .LT. .00001) Gu TO 23 
268. RAni = (Z-AC)Y(1.+Y) '(2."(Z-AC)"42+0XY3)/(OXY1 +(Z-AG) **2)**3.5 
269. GO TO 12 
270. 23 cAO1=0.0 
271. GO TO 12 
272. 3 IF(ABS(AC-Z.) .LT. .0001 .OF. (1.-Y1 .LT. .0001) GO r7 27 
273. rAO1 = (7_-AC)"(1.-Y)*(2.*(Z-A0)*42+OXY4)/ (CXY2+(Z-AC)+"2)**3.5 
274. GO TO 12 
275. 4 FAD1=(Z-1.)/(fXYC+(7-1.)*"2)*"2.5 
?76. 	GO TO 12 
277. 5 IF(J .GE. 3) GO TO 8 
278. IF(ZR .GT. .896) CA=.896+. 104#COS (A~ SIN ((ZR-.896) /.10 4) ) 
279. IF(ZF .LT. .89S) CA=1. 
280. DXCA = C*C*((X(IX)X')+x2+(1.+CA) 4•21 
281. 8 FAD1 = (1.+CA) *2"`(1./(DXCA+(Z-7c)*+`2)*`1.5-

1 1./ (OXCA+ (Z-1.) **2) ~`* 1.5) 
2 282. 12 JA= " (J-2) +1 4JT 

283. IF(IX .NE. NCC) GO TO 10 
284. RAOTNT=D(JA)"c'Al1 
285. PFTUGN 
286. 10 īF(IX .GT. NCA) GO TO 11 
287. PAOINT = FX(īX,JA)•F,A01 
288. F T1j t1 
289. 11 IZ = ?1"ICA-IX 
290. DAOTNT.= PX(TZ,JA)"P.AO1 
291. RETUaN 
292. ENO 

~J-.r,tJI~TIF~F "IY7 
[) T -ENSION 0 ( 257),DA(1 Za).P4Y7(-), :SL(4),PY7.5(4),YZ,-(257) 
0 	c:.Y r'L. 

/7I)r'A/ ZU17L,vU,vL,.;,'P`.. ~T.AT  
/0i)/ L1,L7,3E_,L,NCA,N Al 

3 	/r9;1C/ ANS ,'x' 
4 	/'1APW 7 ,I1,TX 

/' flN / 1,P 1v7 
1F(I .LT. 2) GU 10 F 
IK=7"(I-;') 4 1+IJ 
,') TO L 

3 TF(I .c0. 1) IK=7J 
(• DO 1L TX=1.,"CA1 

TF(I .1,'-. 3) GO 13 1 
IF(TX .En. 1) FYZ1=0.11 

K',1=1 ..ALL STcZ 
'Y71 = PY71+(1.+Y) "A':S'(1.+Y) 
TF(Tx .cp. 1 1 pY72=r.I 
<1=?  
;ALL `'T"-' 
'YL2 	Y. .'+(1.-Y) 'A ;' (1.-Y) 
TFIL1 .G- . 2') GO TJ 1 
TF(IX .F'~. ') JYZ?=G. , 
K7.3 
;ALL 
~ti'73 = ('Y7.3L2. x41fC' 
!1=J 
T(1=5 
IX1.=0 

1 	I mm ( (L1 	.';=. 	31 	.A19. 	('✓1 	1) 	.A19. 	(IJ1 	.GE. 	I.)) 	.f1 '1(). 
1 	(Ti)( 	.f,E. TX)) rU Tr) 1t. 
IX1=TX 
I )1 = T J 
TF(I .GT. v1) K1 =T 
TF(IX .E1._1) PY7.4 (?K) = C. 
<d=4 
;ALL 51,-7 
'Y7L.(IK) = PY7L(TK) +4HT 

14 ','J.JTINI►- 
= 7 ,x (uY71- v7(7-Y * PYZ3) +Y"~ Y74(IK) 

=Y'1 5(1) = 7'-"Y.(7~ 7~ -1•) YrY-1.)`2. 
Dy75(?) = 74'"Y'-(Z * 7--1.)'`(3."7_="Z -1.)* (Y"Y-1.) 
:,Y75(3) = Z =* Y"( Y •Y -1.1"(.i."Y'Y-1.1 + (7J''7_"1.) 
=' 17.5(4) = 7'*Y•(7);'7 '(3.# ZF.'7_P- 1+1.)*(Y-Y {- .- Y'4-4.)+1.)/2. 
7 c: JF=1 i 

5 DLY7_(JS) = HS(1"PY77(»J' ,/ 

713 
-TO=N 

r, 
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FUNCTION RADINT(KN) 
!=(?E ī),PX(7.2-').X(l ),D,4(i7)),SL(.4) 

1 	 1'(,J4/ 7U,7_L,YIJ,YL,.••` F'~•F'I,l.i 
2 	 /'fC, ,H/ If ,IJ, 
3 

/VA', 11/ r'X,X,Y' 
5 	 / 1709'-./ L~,L~,~ >L,rl~a•J':Ai 
IF(J .EC. 2 .4(M. k9 .r . 1) GO TO 7 
SO TO t; 

7 1)(1"1 = 	(`17,`((X(IX)- X 5-)'22+(1. +Y) "?) 
7X(2 = 	CfC''((X(1X)-Yr)"2+(1.-YI'*) 

el S 9 	TO (1.2.3,.4),K9 
t 1F(J .GT. 	2) 	GL' 	TO 15 

rFfY .GT. 	.896) 	AC:=.r9+.+.1.C4":STN(A-,CJS((Y-.8yr:)/.10t.)) 
(.F( Y .LT.  

1'3 IP(4'3S(t.'-Z) .LT. .00021) ;( TU 21 
-.A21 = (7-.AC) f (CXY 1+(3_ -AL) ** 2) .... 2.= 
5') TO 12 

21. ?Ar'1 =L. 
:r) T0 1? 

2 IF(A.'S(h(,-7) .LT. .C90r'1) SO TO 21 
=1101 = (7-rC)/([XY2+(7-An,l'"r- 2) -'2.5 
SO TO 12 

3 IF(J .GT. a) GO TO r' 
lXf' - C 'Y (r+.r(X(I'<) - X ;•) •`* 2) 

:)11 7, 1 = (7-1.)/(nY,C+(7-1.) "-2)'"2., 
50 Ti 12 

-+ it"(.J 	 GO TO 
tF(7_w .GT. .E96) CA =. ~y64..104'GO5At IN((Z -.r,9r- f.1Ur.) ) 
Ir'(7c .LT. .°9E) CA =1. 

1c) ;An1 = (1.1-L,A)*(7-7)/( C *C*((1.+CA)". 2+(X(IX1 -X•?)"2)+ 
1 1 	(7-711-2)"'12.c..;

12_ JA=2K"(J-2)+1+J_T 
ic( IX 	-. 9CA) GO To tO 
?A 1 T' =r'(J.: )"Fi.(1 1 
==:Tll-'N 

10 iF(IX .GT. h!CA) 'sfl 1 ! 11 
3 47I9T = rlY(Ix.JA) Rr C`~1 
i=T)I:11 

11 :7 =  
210T9T=Px.(17,J4) "An1 

5iJ ~)UTI'I 	T - 3 
')T .1 ENSIOtJ S T GT (1 3) 

:'_(l'df'./ 711,1_,Y~),YL►i„c-i~C,~I,AT 
1 	 /".()Nr./ ANS, K!.! 

/VA-' CI  
J=1 
SI 1=T(1) 
415TL1 =711_7 L 
.!7=(JTOTH 
D:1WEL =I 
J1=1 

1. J=J+1 
A'1F=3IGT(1) 
T`.! pL=W7 

7=71 i-W? 

PO 2 JI=i,JP1 
1)•) = c(".---ArOTr!T (K`1) 

2 
SIGT(J)=')."STGT(J-1)+:-.(1 "*- P 1WE" 
==1.  
` IJ-1 
)9 3 KnwJF=1 , N 1 
KL= J-KOU'IT 

=r 1+r.̂ 1 
T.;T ( KL )=51ST( KL +1)+(;1GT(i_+1) -SIGT(KL)1 /(P.-1.1 

7 ^ ',O TINUr=. 
q) GO TO _i 

TF(1197( Ar'c) .LT. 	CII To 4 
JL TA=Ai1J((SIG`(1) /Ai!:;) -1.) 
IF(O3LTA -=L') 

4 	11= J` +.)1, 
5 ') TO 1 

5 AN:=SIGT(1.) -NILT 41 
-TU'N' 

ENO 
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APPENDIX VIII  

The computer programs to find the displacements of a roller due to 

a radial load. 

Programs RADIVX and RADIWX are used to find the displacements 

of a roller in the y-direction and z-direction, respectively. The 

typical printout is also presented. 

All the names in the programs are defined in Equations 5-17 

1. 
2. 

and 5-18. 

PROGRAM 	k.AOīVY(TNPUT 	OUTPUT L TAPE5=INPUT 	TAPt€=UUTFUT) 
DIMENSION 	PA (129),'(513),DIsV(37) ,X(b),DISV3(8),FAP(ā),DISV7(8), 

1 	JISVt_ (8),DISVS(.37,8),DīSV9(37,8),DISVIL(7,8),S9V5(37), 
2 	SDV9( 37),SOV10(37).PYZ1(37),PYZ2(37),PLY1(37),PZY2(37), 
3 	pX(7,513),11A (129),3(513),DISV6(6),DIS13(8) 

3. COMMON 	/VAR/ 	P,PX,ZP.,Y,X, XK 
1 	/CONA/ 	7(1,ZL,YII,YL,C,EFS,PI,PNU,AT,NLA,IX 
2 	/CONE/ 	KN,ANS 

C F =AD 	IN 	nATA 
4. 'EAn(5,51) 	7L,ZU,YL,VU,C,AT,EPS 	. 
5. 51 Fg10 14T(4F&.-+,2F10.9,F10.b) 
6. PEAU(5,53) 	ALPH1,ALFH2,ALPH3,ALPH4 
7. 53 FO?NAT(4E15.8) 
8. FEAO(5,52) 	('C. (I),I=1,128) 
9. 52 F 0c"MAT (8F10.5) 
10. F`An(5,55) 	(EA(i),I=1,129) 
11. 55 FORMAT (8E1 0.4) 
12. N=129 
13. PNU=.3 
14. EY 	= 	3.0E+0 
15. PI 	=3.141E927 
16. . N JA-2 
17. DO 	71 	IJH=2,N 
18. IF(IJH 	.GE. 	8) 	GO 	TO 	70 
19. FA(IJH) 	= 	PA(IJH)+`(.8+.15"FLOAT(IJH)/7.) 
20. GO TU 	71 
21. 70 FJ1 = S'JRT((FLOAT(IJH)-3.)/121.)•• 
22. PA(IJ-1) 	= 	P4(8)*SURT(1.-.11,4FJ1) 
23. 71 CONTI'1U= 
24. n0 	9 	IA =1,129 

2
5. 
6. 9 IF (I A 	

.GT. 	70) F•Af ( A ) 	eA( 70)/351.41 
27. NCA1 	= 	7+NCA-1 28. NCA2 	= 	NCA-1 
29. PSTAND 	= 	.010961933 
30. DELTAA 	= 	ESTAND/FL.OAT(NCA) 
31. frLTAE 	= ,03.147*OELTAA 
32. X'' 	= 	".0 
33. YU1 	= 	SOFT (1 . -Xr=. 	XR) 
34. X(1) 	= 	-6FTANDfDEILTAA 
35, CC 	8 	IY=2,NGA1 
36.  8 v(IY) 	= 	X(IY-1)+D ='_TAA 
37.  W?ITE(6,51) 	ZL,ZU,YL,YU,C,AT,E"S 
38.  E1 FO=,HAT(//5H 	7L 	=,c- 8.4,5X,5H 	ZU 	=,F8.4,5X,5H 	Y- 	=,F8.L,5X,5H 	YU =, 

1 	F8.4,5X,4H C =,F10.8,5X,5H AT =,F10.b,5X,6H EPS =,F1e.b/) 
C 
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39. r'T = 1 
40. JK=2 
41. GO TO 11 
42. 12 JK=1 
43. 14 OI=MI+1 
44. 11 IF(JK .EO. 1) GO Tn 16 
45. JK2=JK/2 
46. GO TO 17 
47. 16 JK2=JK 
48. 17 T9=0 
49. 11=(N-1)/2*+(MI-2) +1 
50. IF(`1I .EO. 1) TM=I 
51. IF(MI .EO. 2) IM=129 
52. ND= (N-1) /24" (VI-3) 
53.  
54.  
55.  
56.  
57.  
58.  
59, 
66. 
61.  
62.  
63.  
64.  
6F. 
66. 
57. 
68.  
69.  
70.  
71.  
72.  
73.  
74.  
75.  
76.  
77.  
78.  
79.  
80.  
81.  

82.  
63. 
84.  
85.  
86.  
87.  
88.  
89.  
90.  
91.  
92.  
93.  

94.  
95.  

95. 
97.  
98.  
99.  

1CC. 
101. 

IF(MI 	.E0. 	1) 	NO=1 29 
TF(MI 	.EO. 	2) 	ND=1 
IF(MI 	.EQ. 	3) 	NO=128 
PO 	9 0 	IN=TM,N,NO 
IF(IN 	.;T..129) 	GO 	TO 	29 
IE=I6 +1 
IF('•1I 	.LE. 	2) 	GU 
r'3=24* (MI-2) +1 +IB 

TO 24 

GO 	TO 	25 
24 11F=;•1I}IE 

IF(MI 	.tO. 	1) ML=IB 
25 0(11(3)=33 (IN) 
20 P(ML)=PA(IN) 
29 PO 	18 	NI =1,.1K2 

JK1=JK2+NT 
IF(!̂ I 	.EO. 	1) GO TO 26 
īF(MI 	.EO. 	2) GO TO 18 
r'C=2"+(MI-2)+2+JK2-r;I 
r'-=24'(MI-2)+1+JK1 
GO TO 	27 

26 Mc.=JK1 
r'C=1 

27 P(M6)=P(MC) 
E(Mb)=3(MC) 

18 CONTINUE 
IF(mI 	.EO. 	1) 	GO 	TO 	12 
IF(MI 	.GE. 	9) 	GO 	TO 	15 
JK=JK+JK 
GO 	TO 	14+ 

C 
15 NL=0 

DO 	28 	IA =1,256. 
IE =257+IA 
IF(IA 	.GE. 	129) 	GO 	TO 	1ū 
E (MC) =.5"(DA (IA) +5A (IA +1) ) 
F(MB)=.5*(PA(1A)+PACIA+1)) 
GO TO 	28 

10 NL=NL+1 
r,C=385- 	NL 
E' (M3)=5 (MC) 
P(ME)=P(MC) 

28 CONTIN(UE 
C 

Wc.ITF(6,69) 	ALDH1,ALPH2,ALPH3,ALPH4 
69 FO°.rAT(' 	ALPH1 	= 	',1PE16. +,' 

1' 	ALPH3 	= 	',1PE15.o,' 	ALFH4 
ALFH2 	= 	',1PE15.b, 
= 	',1PE1f;.8/) 

W-7.ITE(6,62) 	(P(KON),KON=1,257) 
WPITE(b,62) 	(PA(IT),IT= 1,129) 
WLITE(5,62) 	(EA(IT),IT=1,129) 

62 FORMAT (11E 12. 51 
W,'ITE(6,65) 	(X(IY),TY=1,NCA1) 

65 FORNAT(/8E16.6) 
C 

102. Ou 7  IY=i,NCA2 
103. ID=IY 
104. no 13 IC=1,9 

105. 
105. 
107.  
108.  
109.  
110.  
111.  
112.  
113.  
114.  
115.  
116.  

1 .AND. IC .LE. 3) JK3=1 
P ( O 22 JC=1,JK3 
TF(IC .LT. 3) GO TO 30 
J0=2 (IC-2)+1 +JC 
GO TO 31 

30 IF(TC .EO. 1) J!l=JC 
IC(IC .EO. 2) JD=3 

31 1F(ALS(X(IY)) .GT. B(JU)) GO TO 21 
PX(ID,JD) = P ( JD)`SQRT(1.-X(IY)*X(īY)/(B(JD)*E(JD))) 
GO TO 22 

21 PX(ID,JD)=0.0 
E2 CONTINUE 
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117.  
118.  
119.  
120.  
121.  
122.  
123.  
124.  
125.  
126.  
127.  
128.  
129.  
130.  

G 

32 

23 
13 
7 

67 

CO 	23 NJ=1,JK3 
IF(IC 	.LT. 	3) 	GO 	TO 	32 
JK4=JK3+NJ 
JE=2*'(IC-2)+1+JK4 
JF=2** (IC-2) +2+JK3-NJ 
GU TO 23 
IF(IC 	.EQ. 	2) 	GO 	TO 	13 
J`=2 
JF=1 
PXITO,JE)=PX(ID,JF) 
JK3=JK3+JK3 
CONTINUE. 
Wi-.ITE(6,67) 	IICA,X ;,GELTAA 
FOI'.'1AT(/6H 	NCu 	=,I3,5X,5H 	XR 	=,E15.E,5X,9M 	CELTAA 	=,E15.E/) 

131.  EXTFF'•JAL 	RAGINT 
C 

132.  MM=4 
133.  OZ 	= 	.056 
134.  0Y=.02b 
135.  00 	1 	I=1,"N 
136.  IF(I 	.G_. 	1 	.akin. 	I 	.LE. 	,,) 	DISV4=C.G 
137.  `,i)V7=0.0 
13F. SOV8=0.0 
139.  IF(I 	.GT. 	4) 	GO 	TO 	4.2 
140.  IF(I 	.EO. 	1) 	GO 	TO 	43 
141.  IF(I 	.En. 	2) 	GJ 	TO 	40 
142.  GO 	TO 	41 
143.  40 Y =-.97825 
144, 41 70 	_ 	-. 878788 -. 121212*SIN (Ar= GCS (C'` (. 121212/G -1.-Y) /.1 2121212) 
145.  Cu TO 	44 
146.  42 7P=-1. 
147.  GO TO 44 
148.  43 ZF 	= 	-.8925 
149.  Y 	=-YU1 

C 
150.  44 OISV11 	= 	.10535352E-0-+*Y 
151.  PU 	2 	9=1, NM 
152.  IF(I 	.ED. 	1) 	GO 	13 	L7 
153.  IF(I 	.NE. 	2 	.AND. 	I 	.NE. 	18 	) 	GO 	TU 	1 
154.  47 IF(I 	.GT.4 	.ANO. 	M 	.EO. 	2) 	7F:=-.97825 
155.  IF(I 	.EQ. 	2 	.ANC. 	M 	.EQ. 	2) 	Z0=-.92225 
156.  IF(II 	.EO. 	3 	.0. 	1 	.EQ. 	4) 	.ANO. 	M 	.El. 	2) Z~=-.95C25 
157.  CT 	= 	(.896-ABS(Z?))/.0~7+1. 
158.  ICOUN 	= 	IFIX(CRT) 
159.  IF(1COUN 	.LE. 	1) 	00 	TO 	34 
160.  COEFC 	= 	QA(ICOUN)*.?241355E-02 
161.  GO 	TO 	37 
162.  34 COEFC 	= 	1.2-.6*(AE?S(Z*)-.896)/.104 
163.  37 SOV1=0.0 

-_164. SOVE=1.0 	_- 
165.  IF(I 	.GT. 	4) 	GO 	TO 	46 
166.  SOV5(1)=0.0 
167.  SOV9 ('•1) =0. 0 
16F. SOV1G(M)=0.0 

C 
169. 46 re 	35 	IX=I,NCA1 
170. KN=1 
171. CALL 	STPZ 
172. C'ISV1 	= 	ANS 
173. KN=2 
174. CALL 	ST17 
1 75.  013V2 	= 	ANS 
176. KN=6 
177. CALL 	STY7 
178. nISV6(Ix) 	=ANS 

C 
179. IF(`1 	.GT. 	1) 	GO 	TO 	3 
180. KN=3 
181. CALL 	ST'.Z 
182. OISV3(IX) 	= 	ANS 
183. KN=7 
184. CALL 	STC 7_ 
185. CISV7(IX) 	= 	ANS 

186. KCI=H 
187. CALL 	ST;7 
188. CISVS(IX) 	= 	ANS 
189. 50V7 	= 	SDV7+0ISV7(IX) 
190. SOV5 	= 	SOV8+0ISV8 (IX) 
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C 
191.  
192.  
193.  
194.  
195.  
196.  
197.  
198.  
199.  
200.  
201.  
202.  
203.  
204.  

C 
205.  
205. 
207.  
208.  
209.  

C 
21G. 
211.  
212.  
213.  

C 
214.  
215.  
216.  
217.  
218.  
219.  
220.  
221.  

C 
222.  
223.  
224.  
225.  
226.  
227.  

228.  

229.  
230.  

C 
231.  
232.  

233.  
234.  
235.  
236.  
237.  
238.  
739. 
24C. 

241.  
242.  
243.  

244.  
245.  
246.  
247.  
248.  
24°. 
250.  
251.  
252.  
253.  
254.  
255.  
256.  

IF(I .GT. 4) GO TO 4 
KN=5 
CALL STUZ 
DISV5(4,IX) = ANS 
KN=9 
CALL STRZ 
DISV9("l,IX)=ANS 
KN=10 
CALL STPZ 
DISV1C(r,IX) _ -Y*ANS 
1F(Af3S(ZP.) .GT. .696) DISV10(M,IX) _ -DISV10(M,IX) 
SDV5(1) = SDVF (dI+DiSVS.(M,IX) 
SOV9('1) = SOV9(M)+OTSV9(M,1X) 
SDV1C(M) = SUV1G(M)+DISV1G(M,TX) 

	

IF(1 .GT. 4 	.0R. 	M .GT. 1) GO TO 1. 
KN=4 
CALL STPZ 
FAP(IX) = 4.*L',NS 
DISV4 = DISV4+FAP(IX) 

4 DIS13(IX) = DISV1+D1SV2+DISV3(IX)/3. 
SOV1 = Snvi+nTS13(Ix) 
SDV6 = SDV6+DISV6(IX) 

35 CONTINUE 

IF(I .GT. +l GO TJ E. 
Z-C = (ZF.*Z -1.)•*2 
ZPA = (3.*ZR*ZR-1.)*2. 
7~C = 3.-*Z°*7*(5.*Z1,-,*ZP-4.)+1. 
PYZ1(1) = ALPH1*ZRA+ALPH2*ZR . 
PYZ2(1) = Z4.A* ALPH3+ZPB*ALPH4 
P7Y1(I1) = ZkC*(ALPH1+ZR*ZR*ALPH2) 
P7Y2('1) = 7NC*(ALPH3+ZR"ZF*ALFH4) 

6 IFN .GT. 1) GO TO 19 
P7.1 = Y*((.2*Y*Y•-2./3.)*Y*Y +1.) 
P72 = Y*Y *Y"(Yl'Y*(1./7.*Y*Y-._)+1./3.1 
FY1 = Y*(Y*Y-1.) 
FY2 = PY1"(3.'V *Y-1.) 

19 OISVA = (1.-PtJJ) `(SGV1+ *C4 *C*(.5'(Y*Y -3.)' ( GV5(M)-DIJ4)/3.+ 
1 	SCV10(M)) +C*C*Pi*(PZ1xPYZ1(M)'+PZ2+PYZ2('1))/PELTA3) 
DISVB = PNU*((SDV6+SDV7)/3.+G*C*(.5*(7R*ZR-1.)*(SDV8- Y*DISV4)+ 

1 	Y*S9V9(1) /3.)+PI* (2.`PY1'FZY1(M)+PYZ"°ZY2(`()) /DELTAB) 
CISV(M) = 2.*C* (1.+PNtJ) *DELTNE*(DISVA-DISJE3) / (PI*EY)+DISV11*COEFC 

2 Zk=7P+OZ 

WP ITE (6, bR ) 

	

58 FOR"'ĀT(// ' 	THE DEFLECTIONS IN THE Y DI,=.EL,T:uN IS LISTED EELOW 
1 	'/ /) 
WLITE(6,63) Y 

63 FORmAT(/' 	Y = ',F10.6/) 
(DISV(1),9=1,MM) 

E4 FOPMAT((bX,6E15.8)/) 
1F(I .GF. 1) STOP 

1 Y=Y+DY 
SinP 
ENO 

FUNCTIO'4 PADINT(KV) 
OIr1PNSION P(513),PX(7,513),X(8) 
COAMON /VA=-A/ P, °X , ZG., Y, X, XR 

1 	/CONA/ ZJ,ZL,Y'J,YL•C,EPS,PI,°NU,AT,N~A,IX 
2 	/ViRC/ Z,J,JI 

	

IF(J .EQ. -2 	.AND. 	KN .Er'. 1) GO TO 14 
GO TO 15 

14 SJXY1 = G*C *((X(iX)-XP.) **2+(1.+Y)4*2) 
DXY2 = C*C*((X(IX)-XR)**2+(1.-Y) **2) 
DXC = C'`C*((X(IX)-XP)**2+4.) 
XIR = C*C*(X(1X)-XR.)**2 

15 Go Tn (1,2,3,4,5,b,7,8,'-1,10). KN 
1 X7YP = SOPT(OXY1 +(Z-7_P)**2) 
FAD1 = 1./XZYP-(XIR +(Z-ZR) **2.)/(3.*XZYP**'3) 
GO TO 12 

2 XZYM = SQRT(DXY2+(Z-ZR)*"2) 
FAD1 = (XIP+(Z-ZR)*+`2)/(3.*XZYM**3)-1./XZYM 
GO TO 12 
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257. 3 IF(J .GT. 2) GO TO 16 
258. IF(Y .LT. -.895) AC=.596+. LG4*SIN(ARLuS ((-.89E -Y) /.104) ) 
259. IF(Y .GT.-.896) AC =1. 
260. 16 IF(AbS(Z-AC) .LT. .4:0CL1) GO TO 21 
261. cXA = XIP+(7-AC)**2 
262. XZYM = SQRT(DXY2+(Z-AC)**2) 
267. 	X7YP = SOFT(DXY1 +(Z-AC) 4`2) 
264. FAOA = ((XZYP-XZY4)/CXA+1./XLYP-1./XZYi) 
265. FAOP = 8."C*C*C /(DXA* (OXC +(Z-AC) **21 **1.5) *Y 
266. PA01 = (Z-AC)*(RADA-C*RADE) 
267. GO TO 12 
268. 21 PAO1 = J.0 
269. GO TO 12 
270. 4 FAD1 = (Z-1.)/(DX3+(Z-1.)**2)**2.5 
271. GO TO 12 

C 
272. 5 IF(J .GT. 2) GU TO 17 
273. IF(7R ._T. -.E98) CA = .696+.104*COS(AnSIN((AoS(ZR)-.88)/.1C4)) 
?74. 	IF(APS(ZF) .LT. .8960) CA=1. 
275. 	DXCA = G*C *((X(iX)-X?)**2+(1.+CA)**2) 
276. 	17 PAO1 = (1.+CA) **2*(4.*(Z-ZR)*"2-DXCA)/(UXCA+(Z-ZR)**2)**3.5 
277. 	GO TO 12 
278. 	6 FAD1 = (Z-7_R)**2*(1./ (0XY1 + 1 Z-7_R)'**2)**1.5 

1 	-1./(DXY2+(Z-ZR)**2)**1.) 
279. 	GO TO 12 
280. 	7 FAD1 = (7-AC)**2*(1./(0XY2+(Z-AC)**2)*4̀ 1.- 

1 	1./(DXY1+(Z-AC)**2)**1.5) 
281. 	GO TO 12 
282. 	9 RA01 = (Z-AG) 4 ((1.+Y)**2/(DXY1+(Z-AC)*+2)**2.5- 

1 	(1.-Y)4*2/(DXY2+(Z-AG)**2)**2.8) 
283. 	GO TO 12 
284. 	9 F'AO1 = (1.+C)2(1./(DXCA+(Z-ZP)2)1.5- 

1 	1.1(OXCA +(Z-1.)*4 2)'*1.5) 
285. 	GO Tn 12 
?8E. 	10 FA01 = (1. +CA) **3/(DXCA +(Z-7F) **2) *42.5 

C 
287. 12 JA =2**(J-2)+1+JI 
288. I' (IX .NE. NCA) GO TO 18 
289. _ 	R,ADINT =P (JA)*RAfl1 
290. rETUDH 

291. 13 IF(IX .GT. NCA) GJ TO 19 
292. F:ADTNT = PX(I X, JA) *R AD1 
293. FETUPN 
294. 19 I7 = 2*NCA-IX 
295. PADINT=PX(IZ,JA)*'.Aci 
296. F ETUFN 
297. END 

SU
3h;OLTINr c "7 

1t1EN~ION'Si T(10) 
CO'1MO,1 /CONA/ ZU,ZL,YU,YL,C,EPS,PI,FNU,AT,iJGA,IX 

i /CON/ K',ANS 
2 	/VAPC/ Z,J,JI 

301. J=1 
302. SIGT(1) = 0.0 
303. WIDTH=ZU-7_L 
304. WZ=WIDTH 
305. POWEP=1. 
305, 
107. 	1 J=J+1 
308. ANS=SI GT (1 ) 
309. TEMPL=WZ 
310. W7=0.c.*WZ 
311. POW-R=0.5*RUWE`. 
312. 7=7L+tIZ 
313. SUM,=0:0 
314. CO 2 JI= 1, JN 
315. SU{+=SJi+RADINT(KN1 
315. 	2 7_=Z +TEMPL 
317. SIGT(J)=0.5*SIGT(J-1)+SUM*POWER 
318. P=1. 
319. Nm1=J-1 
320. co 3 KOAT=1,NN1 
321. KL=J-KOUNT 
322. F1=c+Q 
323. R=01 +P1 
324. SIGT('<L)=SIGT( KL +1)+(SIGT(KL+1)-SIGT(KL))/(:-i.) 
325. 3 CONTINUE 
326. TF(J .GE. 9) GO TO F 
327. IF(AES(ANS) .LT. .0000001) GO TU 4 
328. DELTA= A5S((SIGT(1)/ANS)-1.) 
329. IF(DELTA -EPS) 5,5,4 
330. 4 JH=JM+JM 
331. GO TO 1 
332. 5 ANS=STGT(1)*WIDTH 
333. RETUPN 
334. F NF) 

300. 
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THE; 	DEFLECTIONS IN 

Y 	= 	-1.003000 

.17626566E-03 

.19673556E-G3 

THE Y DIRECTION IS LISTED BELOW  

.205'1757.E-03 	.20104733E-03 	.20015799E-03 

.19565754E-C3 	.19280303E-C3 	.19367454E-03 

.19908021E-03 

.19280412E-C3 

.19798922E-03 

.19218333E-03 

.19153986E-43 19111160E-03 .19063813E-63 .10036993E-03 .19103246E-03 4/89:8702E-03 

.1896931JE-03 1F567923E-03 .16957704E-03 .10962736E-03 .16957066E-03 .16965093E-03 

.18961057E-03 .18969263E-C3 .18961399E-G3 .18969871E-03 .16962264E-03 .169E6559E-03 

.18956017E-03 .18956887E-03 .18947715E-03 

THE DEFLECTIONS 

Y = 	-.978250 

IN 	THE Y DIRECTION IS LISTED BELOW 

.71347148ē-04 .74987303F-GL .11311234E-03 .13517909E-03 .13683968E-03 .13610762E-03 

.13523148E-03 .1342^546E-G3 .13308927E-G3 .13202693E-03 .12974944E-C3 .13013765E-03 

.12934646E-33 12869983E-43 .12812723E-13 .12767478E-03 .12727611E-03 .12658331E-03 

.12672541E-03 12656u99E-03 .12643438E-03 .12639569E-03 .12635551E-03 .12637821.-03 

.12639091E-33 .1264449E-03 .12588415E-G3 .12653352E-J3 .12652862E-C3 .12659161E-03 

.12659078E-03 12661563E-C3 .12658874E-03 

THE CALCULATION 15 COMPLETE. 

DIMENSION PA(129),P)( ~ 013).PX(7.5i3).~ A(129A) , ā( 513),DI5036). 
1 	f1ISW12(.8),DISW.i(36,6),SDW3(36),iISWL(3b,8),SDw4(36),FPA(8) , 
2 	DISW6(),CIISW7(),DISW8(8),rIfA49(),UTS)10(36,8),SDW10(36), 
3 	DISW11(36),PZA1(36),PZY2(.36),PY71(3E-),PZ2(3F),X(8) 
30MMON /VAA/  

1 	 /CON'A/ ZU,ZL,YU,YL,C,EPS,PI,PNU,AT,UCA,iX 
2 	/CONB/ Kr1,A"IS 
7=AP IN r)ATA 
~AO(5.51) 7_L,ZU,YL,YU.C,AT,EPS 

51 FUGMCT( 4F8.4,2F1C.,F10.6) 
R AO(F,57) ALPH1,ALrH2,ALDH3,ALNH4 

57 =JP'IAT(4F'1q.8) 
REAf)(5,52) 	(PC (i),T=1,12°) 

5? PO NAT(F_, F10.5) 
? An(5,55) (3A(I),I=1,12?) 

55 =OP T (?E10. 4) 
V=12? 
'A(N) = 211.5F7 
'NU=.3 
~Y = 3.0E+07 
'I =3.1L15927 
VCA = 2 
rICA 1 = 2`NCA-1 
`1CA 2 = NCA-1 
BSTANID = .0109E1937 
:13 71 I JH=2,N 	/~ 
IF(IJH .r,r• 8) GO 7C. 7C 
A (IJH) = PA (TJH)+ (. 4 +. 

S0 TO 71 
15r'FLOA1 (IJH)/7.) 
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70 .7 J1 = SORT((FLOAT(IJH)-P.)/121.) 
'A(TJH) = DA(8)*SQET(1.-.143~ 1) 

71 7,ONTTNUr 
D1 9 IA =1,129 
IF(TA .GT. 7C) 6A(IA) = 3A(7.:)/351.41 

9 ?A(IA) = 351.4i4EA(TA) 
X? = 0.0 
7ELTAA = BSTANO/FLOAT(NCA) 
7ELTAP = 203.1L7*O=LTMA 
Y'J1 = SOPT (1.-XP 4 X=.) 
Y(1) = O LTAA-BSTANn 
DO 8 IY=?,NCA1 

3 X(IY) = X(1Y-1)+OFLTGA 
C 

WRITE(6,61) ZL ,ZU,YL,YU,;,AT,=RS 
61 =OFMAT(//5H ZL =,F8.4, X,SH ZU =,F6.4,5X,5H YL =,F5.4,:dX,5H YU =, 

1 	F.,.4,5X,4H C =,F10.5,5X,5H AT =,F10.6,5X,6H EPS =,F10.6/) 
II = 1 
JK=? 
SO TO 11 

12 JK=1 
1 4 II=MT+1 
11 IF(JK .E0, 1) GO TO 16 

JK2=JK/2 
SO TO 17 

15 JK2=JK 
17 I9=0 

I4= (N-1)/2.4 "(MI-2)+1 
IF(MI .EO. 1) IM=1 
I•F (N'I .EQ.  2) I11=129 
V0= (N-1)/2**(HI-3) 
IF(MI .Ef. 1) ND=129 

.EO. 2) NO=1 
IF(MI .L(. 3) N()=128 
70 2^ IN=II,N,rlo. 
IF(TN .GT. 129) GO TG 20 

24 

25 
20 
29 

I O= 7r3+1 
IF {^1I 	.LE. 	2) 	GO 	Tn 	2u 
13= 2}* (r•iI-2) +1 +IE 
SO 	TO 	25 
13=MI +I E3 
IF(MI 	.F`J. 	1) 	MB=I: 
?(411=6r,(IM) 
' (Mm)=PA (IN) 
90 	18 	NI=1,JK2 
JK1=JK2+HT 
1F(MI 	.E0. 	1) 	GO 	TO 	2; 
IF(MI 	.tn. 	2) 	GO 	TO 	18 
4C=2** (MI-2) +2+JK2-NT 
19=24*(MI-2)+1 +JK1 
;0 TO 	27 

26 19=JK1 
1̀C=1 

27 D("91=P('±C) 
(1;')=F ('1C) 

19 CONTINUE 
TF(t.'I 	.L'1. 	1) 	SO 	TO 	12 
1( , 'I 	.07. 	(4 ) 	G0 	TO 	15 
JK=JKfJK 
30 	TO 	11. 

C 
15 ,4L=0 

70 	28 	IA =1,256 
'10=257+IA 
IF(MA- 	.G=. 	129) 	GO 	TO 	10 
3('1n)=.51L(FA(IA) 4 	A(TA+1) ) 
P(ME)=.54 (PA(IA)+PA(IA 4-1) ) 
SO 	TO 	26 

10 NL= NL+1 
10=396- 	NL 

29 

3(E,) =E ('lC),, 
(M ?) = P ( 10 ) 

CONTTNWE 
C 

,NITE (0,5'3) 	ALPH1,1LPH?,ALPH3,ALPT4 
69 Ff'-AT(' 	ALPH1 	= 	',1PE16.8,' 

1' 	ALPH3 	= 	1 ,1PE1r.F,' 	ALFH4 
A_FH2 	= 	',iPtlE.b, 
= 	',1P_16.(:/) 

WIT=(6,62) 	(P(KON),K01)=1,257) 
')?ITE(6,62) 	(PA(IT),IT=1,129) 
+IRITE(6,;2) 	(r.;A(IT),IT=1,129) 

E? FOP.NAT(11E12.6) 
4RITE (6,55) 	(X (IY) ,IY=1,NCA1) 

65 =0=mAT(/9E16.6) 
C 

D0 7 IY=1,NGA2 
TO=TY 
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3o 13 IC=1,9 
IF(IC .GF. ?. .AND. IC .LF. 3) JK3=1 
10 22 J^=1, JK3 
IF(TC .LT. 3) GO TC 30 
JC)= 2** (TC-2) +1+jC 
SO TO 31 

30 IF(IC .E1). 1) JD=JC 
IF(IC .ED. 2) JD =3 

31 TF(Ar-S(X(IY)) .GT. r(J))) GO TG 21 
DX(If,JP) = P ( JD )*S0=. T(1.-X(IY)*X(IY)/(5(JU)*8(JO)) 
SO Tn 22 

21 r'Y(IJ,J0)=C.0 
22 ;ONTINUF 

30 23 NJ=1,JK3 
IF(IC .LT. 3) GO Tn 32 
J K4 =JK3 +NJ 
JE=2*'.(IC-2) +1+JK4 
JF= 2** (I0-2) +2 +JK3 -NJ 
GO TO 23 

32 IF(IC ..EO. 2) GO TO 13 
JE=2 
JF= 1 

23 PX(IO,JE)=PX(If,JP) 
13 JK3=JK3+JK3 
7 SONT1NUE 

MCA, X?, CELTAA 
67 -O-MAT(/6H MCA =,I3,5X,5H k:F =, 15.E„EX,9H PFLTNL =,E15.E,/) 

EXTER NAL RAJ'INT 

JY = .112 
OZ=.P28 
SOW5=0.0 
70 3E ICK=1, NM 

36 JISW(ICK) = 0.1? 

C 

C 

C 

W?ITE(6,601) 
601- 7 08T(///' 	THE DEFL_;,TIrNS IN THE Z-lii°ECTIGN ARE LISTED :;ELO 

1W. 	'1) 
7O 2 M=1,12 IF('" .EO. 5) D7=.112 
SnW6 = 0.6 
SOW9 = 0.0 
3!0W11 = 0.0 
IF(M .EQ. 1) GO To LC 
IF(M .E0. 2) GO TO 41 
TF(M .EO. 3) GO TO 42 
IF(M .EC. 4) GO TO 43 
IF(M .EC. 5) GO TO L5 
SO TO 47 

40 7?=-1. 
Y =-.75 
;0 To LE 

41 Y =-.92225 
SO T3 44 

42 Y =-.95025 
Y) T^ 44 

43 Y =-.97825 
44 ZR = -.8787E38-.121212*`IN( ARC OS(C*(.121212/C-1.-Y)/.1?121212) ) 

SO TO 46 
45 79.= -. 8J 4?5 

Y =-.9990  
SO TO 46 

47 Y = -Y(11 

46 JISW13 = .10535352E-7=:*.3/ (Cx.7) 
;QT = (.39E-AES(7R))/.007+1. 
T,OUN = IF1X(T) 
IF(ICOUN .Lc. 1) GO TO 39 
:OEFC = PA (r COUN) *.2241355E-02. 
Gn To 49 

39 COEFC = 1.2-.E 4(A6S(Z?)-.FY6)/.1C 4  
49 DO  1. T=1,1M 

IF(M .UE. 1 .AND. ' 1 .!1F. 5 .t►JC. 1 .mE. 9) GO Tu 2 
IF(M .GT. 4 .4ND. I .EO. 2) Y = -.97 82F 
SOW1 = 0.0 
SOW7 = 0.0 
IF(M .GT. 5) GO TO 4 8 
S0W3(I) = 0.0 
SJWL(I) = 0.0 
SOW10(I) = 0.0 

DC) 3F TX=1,NCA1 
IF((1.+Y) .LT. .00001) GP TO 37  
KP)= 1 

C 

C 
4R 
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:ALL STPZ 
DISW12(IX) = ANS 
<4=7 
CALL SIP7 
7ISW7(IX) = ANS 
30 TD 50 37 <q=2 
;ALL STR7_ 
7ISW12(IX) = ANS 
KN=8 
CALL ST'7_ 
DISW7(1X) = ANS 

50 IF("+ .GT. 5) GO TO 3 
K `d = 3 
CALL STPZ 
7ISW3(I,IX) = ANS 
K.'4=L 
;,ALL STPZ 
^ISW4(I,IX) = ANS 
IF((1.+Y) .LT. .000Oi) GO TO 3i 
KM=12 
:,ALL STPZ 
'1ISW10 (I,IX) = ANS 
,') Tn 38 

34 'lIS'W10(_T,IX) = 0.2 
33 SJW10(I) = S0w10(I)+niSWiG(I,IX 

S)W3(I)= SOW3(I)+0ISw3(I,IX) 
SDW4(I) = SDW4(I).+PISW4(I,IX) 
IF(I .GT. 1 	.OP. N .GT. 1) GO TO 3 
KN=5 
';ALL STP7 
:( (IX) = ANS 
FOWS = SOWF+FPA(IX) 

3 IF(I .GT. 1) GO TO 4 
KN= 6 
:ALL STF7 
7ISW6(IX) =—ANS 
KN=9 
:,ALL ST =Z 
71 ISW9(IX) = ANS 
c 	=11 
:ALL ST'7 
OISW11(TX) = ANS 

SDW6 = SfW64-7ISW6(IX) 
S1W9 = S 'IW9+OISW9(IX) 
SOW11 = S1W11+fISW11(IX1 

4 S 1)W1 = SDWI+DI SW12 (I X ) 
SJW7 = S^W7+1ISW7(IX) 

35 ;ONTT)JUE 

TF(M .GT. E)  GO TO EF 
3 YA = (Y'Y-1.)' 2 

:YC = 7.4yxy4(c.{Y4Y-404.1. 
'ZY1(I) = PY *11 LPH1+PYC'`r4LPH7 '7Y2(I) = PYD'ALPH2+PYCALPH4  
'YZ1nI) = PYA*(ALPH1.1.Y 4 Y*A...nH3) 
OYZ2(I) = PYA*(ALFH2 + ) ".Y *ALPH4) 

6 IF(I .GT. 1) GO TO 10 
'ZA = ZN*(Zc*ZP'(.2*7'«77 -2./3.)+1.) 
;)Z5  = 7F,*7F"ZFx((Z,?47/7.—.4)4ZF;*ZR+1./3.) 
'ZC = Zt * (7P.*ZC-1 . ) 
''70 = PZC*(3.*7F'*7P-1.) 

19 PI(JA =((SOWI+SDW61/3.+7R`(S0W3(1)+.9"(7=4Z`=./3.-1.)"(SCW4(I)- 
1 . 	4. 30W=1)+(PZA"P '_Yi(1)+F7E4 cZY2(1))÷PI/(C'C "DELTA:.))x(1.—FNU) 

'1IWF = PHUL' (C*C' (SOW7—SOW9+7r-'SCN1C (I) —.5* (Y*Y-1.) * (4.}SDW5- 
1 	SPW11J)+PI"(2."PZCo'Y7_1(I)+FZD"PYZ2(I))/0LLTA3) 
OISW(I) = (1.+FNU) }2.'C*C *DrLTAE" (UIWA—CIW ) / (PI *:=Y) +L'ISW1.3*C0tFi; 

1 Y=Y +;Y 
WPITE(6,3) Z= 

63 FO,RMAT(/' 	7S, =',F1C.6/) 
WPITE(6,E4) (DISW(1) .I= 1. N'-1) 

64 FOWNnT((CX,EE15.P)/) 
4PITE (6,66) 

66 =0MAT(//' 	THE CALCULATION IS CO M PLETE. '//) 
IF(M .EO. 1) STOP 

2 Z'=7+nZ 
STOP 
ENO 
FUNCTION kuOT1T(KN ) 
7IMPHSION P(513),P((T,C13),x (8) 
OO? PN /'JAF^/ r,pX,7',Y,x,xp 

C 

C 
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1 	/CO(JA/ ZU,7L YU,Y~-,CgpS,iTOPNU.T,'JG.A,IX 
2 	/VARC/ Jl 
TF(J .F0. 2) GO TO 22 
.O TO 1`= 

22 I F (KN .E0. 1 	.0;-. 	KM .EQ. 2) GC TO 14 
SO TO 15 

14 OXY1 = C"C*((X(IX)-X1-)*"2+(1.+Y)**2) 
)XY2 = C* *((X (IX) -XR) *'2+(1.-Y) *'z2) 
DXC = C*C*((X(IX)-XF')*"24-4.1 
YI~ -= C*C*(X(1X)-x7)*42 

15 30 TO (1,2,394,5,6,7,9,41 10,11) 	KN 
1 RAD1 = ((1.+Y) /(ūXY11•(CXY1 +(Z-74- ) "+2) 4"1.5) + 
1 	(1.-Y )/(OXY2*(PXY2+(7-7R)**2)**1.5))*(Z-ZF)**3 
SO TO 12 

?_ 
 

RAD1 = (1.-Y)*(7-Z;1'43/(DXY2*(DxY2+(Z-ZR)4"2)`*1.5) 
SO TO 12 

3 TF(J .GT. 2) GO TO 11; 
IF(Y .LT. -.896) AC=.996+.1C4"STN(ARCUS((-.896-Y)/.1C4)) 
IF(Y. .GT. -.896) NC=1. 

16 RAD1 = (Z-4C) *42* ((1.+Y) / (DXY1 +(Z-tC) **2) *' 2.5+ 
1 	(1.-Y)/(DXY2+(Z-AC)**2)**2.5) 
GO TO 12 
0X71 = XIP+(7-AC)*"2 
RAD1 = (7-AC)'-((l.f )"(2.*DX71-3.*L*:,* (1.+Y)4*2)/(9XY1+ 

1 	(7-AG)"2)**3.5+(1.-Y)4'(2.10XZ1-3.*C*C*(1.-Y)**2)/ 
2 	(fXY2+(Z-AC)**2)4*3.5) 
S.0 TO 12 

5 _RAJ1 = (Z-1. )/ (OXC+(7-I.) **2) *2.5 
30 TO 12 

6 IF(J .GT. 2) GO TO 1' 
IF(Z= .LT. 	CA=.695+.114•CLS(AslNN (A13; (71-.)-.896) /.114) ) 
TF(A3S(ZP) .LT. .8-)6O) CA =1. 

17 ])(CA = C*C*((x(IX)-Xr)"`2+(1.+CA)**2) 
PAD1 = (1.fnA)"*2*((Z-ZD)/((7X,C4*EQ.:1- (OXA+(Z-Z?)*42))- 

1 • 	ZP./ (nXCA+(7-AC)""2)'*1.5) 
SO TO 12 

C 

r 
7 K7YP = SOPT(DXY1+(7-7_')**2) 

X7YF' = SOPT(DXY2L(L-Z.F)"42) 
40A = (1.+Y)".3-(1.-(7-7~ )`"2/('.''X7YP4-2))/(OXY1"24XZYp) 

PAPE = (1.-Y)**3*(1.-(7-74.) - 2/(3.'X7YM"2))/(D)02"2*XZYM) 
4G 1 = (•;ADA +7 ADE) * (Z-7P ) 

SO 10 12 
8 xZYr-1 = SOP T(PXY2+(Z-7.71**2) 

=AP1 = (1.-Y)*"3*(7-Z.F)"(1.-(Z-7F.) ",2/(3.'•X7Y'1'"2))/(DXY2**2"XZYm) 
SO TO 12 

9 'AOl = (1.+LA )**3*(Z-Z=)*(1./;ioRT(DXCA +(Z-7=)*"2)- 
1 	(Z-7P.)x*2/(3.*(UXF,A+(Z-7:)4-2)*"1.5))/DXCA"2 
SO To 12 

10 OXA = XI'+(Z-AC)**2 
RADA = (1.+Y)**3/(OXY1+(7- AL)*`2)*"1.5+ 

1 	(1.-Y)*"3/(UXY2+(7-AC)442)•`1.5 
?APB = t-./(OX(;+(Z-AC) "̀2)**1.5 
RAD1 = (0Ao1;-ADi:•)/(3.0xA)*(7-AC) 
SO TO 12 

11 'Ant = (1.+CA)**2*(7-Zr)/(']XCA +(Z-7F)x•2)+-2.5 

12 JA =2**(J-2) +1+JI 
IF(IX .NE. NCA) GO T0 1P 
KAnTNT=P(JA)*FArii 
~.•'~TU~N 

15 I F (TX .GT. NCA) GO TO 19 
:zAPINT = Px (IX,JG,) *=:lf1 
FTUFN 

19 T7 = 2*NCA-TX 
?APINT=PX(TZ,JA)*RAD1 
RET(1-N 
END  

THE CEFLECTIONS IN THE Z-OIRECTION ARE LISTED PELON. 

ZR = -1.000000 
-.85367530E-04 -.41621546E-04 -.12053732E-04 -.37019292E-04 -.44526898E-04 -.50570930E-04 
-.54223065E-04 -.55570455E-04 -.55005A91E-04 -.529E9543E-04 -.49968697E-04 -.46151391E-04 
-.42166626E-04 -.3P615425E-04 -.35170754E-04 -.32050475E-04 -.30115894E-04 

THE CALCULATION IS COMFLETE. 

r 
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APPi'NDIX IX 

The programs to find the displacement of a half-space and the footprint. 

These programs are used to correct the contact pressure and 

footprint on the half-space, on which a profiled roller is pressed. 

At the same time, the displacement of the half-space is also found 

in accordance with Eq. 5-20; the conditions mentioned in Eqs. 5-21 & 

5-22 are also considered. 

When pure radial load is concerned, program VPLATE is used; 

if combined load is applied, program COMRTH can be employed. 

1. 
2. 

PiN1GPAM 	COMRTN(TNS'UT,f1UIPUT,tAPE~ = TNFUT.TAPht.=UUTPUT) 
DIMENSION 	F'AT(2y7),PPL(257),PRr(?57),ERL(257) ,~a= (257),FXT(7,257) 

1 PXE (',2F.7 ),?C (257),6C8(257) •PUL(257) 0'C' B(257), PA (129), 
2 17.,0(257),P0(257),X(8),Y1(R),Y4( e_),XA(F),ANWS(9) 	,Vl(64) 
3 ,ATEnl(9.9).X5(5) 

3. COMMON 	/VA P/ 	°XT, PXE., P°L, PR , 	 PL , PrE 
1 /CON'/ 	ZL,ZJ,YL,Yl1,C,AT,F.PS,PI 

/VAP.B/ 	X,X' 
3 /CON-_)/ 	PCPL.COEFI,COEF?,0Z,D7P,OFLTAr, ELTAC,NCA.OALA.XA, 
7 TALA;;.Y1,Y2,Y3,Y4 
4 /COND/ 	<N,ANS 
5 /VAc'C/ 	IX,ZR,XS,IF2,Y 

4. C FEA9(5,E1) 	7L,7IlYL,YU•f:,AT•EFS 
5. 51 FU°"lAT(4P8.4,2P10. 3,F1(1.6) 
6. PEAD(5.52) 	(PmT(I),T=1,257) 
7. 52 FOPr'AT (1 0F 8.1 ) 
8. PEAO(54) 	(PA(T),T=1,128) 
9. 54 FOR"AT (SF10.5 ) 

10. NCA=B 
11. NN=?5 
12. (N0=129 
13. ICHE';< 	= 	r 
14. M=129 
15. F(N) 	= 	121.38 
16. PT 	= 	7.1415q26"  
17. PNU 	= 	.7 
1P. EY 	= 	7.C6= +C7 
19. FSTAND 	= 	1.52"SORT(174.5/ (. 4330708K.r96'.196e504*FY)) 
20. PAV^ 	= 	349 .1 (. 4330 7(35* 	F *PT+9STANG- .1 Ybu 5 L 4) 

21. f o 	= 	1.021 
 22. COEF1 	=.75141*.03119414/BSTAND*OCC 

23. CPEF2 	= 	.00747/9STAN0*.3 
24. DZp=.007 
25. 00 	71 	J=?,N 
26. IF(J 	.GE.. 	7 ) 	GO 	1.9 	7C 
27. PA(J) 	= 	PA (J) 4 (.8+.12*FLOAT(J)/7.) 
28. GO 	TO 	71 
29. 70 PJ1 	= 	SORT((FLOAT(J)-6.)/124.) 
30. PA(J) 	= 	PA (6)".S0-T (1.-.CP" ='J1) 
31, 

C 
71 CONTTIJUE 

32.  XP =O . `? 
33.  X(1)=0.0 
34.  Y7 	= 	.5835 
35.  Y2 	= 	-Y3 
36.  v4(1) 	= 	AT , 
37.  Y1(1) 	= 	-Y4(1)___ -~. 
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38. 	XE = `;9=T(AT*AT -Y3*Y3) 

	

39. 	OALA=XE/FLOAT(NCA) 

	

40. 	01=4000. 

	

41. 	PALAP=Q1'IrALA 

	

42. 	XA(1) = 0.0 
C 

On 2 I=?,NCA 
XA(T)=XA(T-1)+1ALA 
Y4(T) = SOPT(AT*AT-XA(T)*XA(I)) 
Y1(I) = -Y4(T) 

2 CnNTINUE 
On 1 I4=1, 129 

i PF' (IA) = PA(IA)*203.147 
no 20 IA =1,128 
IAB=129-IA 

52. IAC=129+IA 
53. ?0 PPO(TAC) = PP0(TA:i) 

C 
54. 7 WFITF(6,61) 7L,7U,YL,YU,C,A1,EFS 

	

5. 	6 1 F044Ar(//5H ZL =,F8.4,5K,FH 7U =,F8.4,5X,?H 	 YU =, 
1 	FR.4,5X,4H C =,F10.8.5X,5H AT =,F10.8,5X.6H -PS =1F10.6/) 

56. EXT=PNAL FADTNT 
57. IF(TCHECK .70. 0) GO T038 
58. CALL QAJL TH 
59. GO TO 22 
60. 38 nO 39 T4=1,757 
61. 39 cf'QL(T9) =0. 
62. 22 Do ?4 ML=?,26 
63. 24 Pr L("L ) = PPo(4L) wCOEF1+COEr2*(1.+1./51.) x i 4T (`''L) +FCPL ("+L) 
64. 07 = .007 
65. no 30 I0=12°,?57 
66. IF(PAV7.' .GT. FCc'L(19)) GO Tn 30 
67. I3=T 0 
68. PAVc 1 =P^PL (T9 ) 
69. Gn To 31 
70. 30 CONTI`lUE 

	

70. 	31 ZSTANO = FLfAT(I8-1)x07-.896 
72. JQ=0 
73. VSTANf1 = .974 (7STAND+.553)/1.173+.32 
74. 00° = 1.18 
75. EG1 = PSTeND*SQ°T(.32/VSTANo)"COC 
76. FC(1)=f.0 
77. 7_=7_L 
78. DO 27 J9=?,?56 
79. Z =7_+07.c' 

	

8n. 	IF(7 .LT. -.558) GO TO 28 
81. TF(7 .GT. .615) GO TO 20 
82. 0C (J9) = BSTANDxSORT ((.84x (Z +.558) +..32'`1.1 73) / (1.173`VSTAND)) 4Cn~ 
83. GO TO 27 
84. 28 IF(19 .LT. 4) GO TO 32 
85. E0(J9) ==:C1 
86. Gn TO 27 
87. 3? PC(J9) = 5Cl.*.SO?T(1.-(Z +.8785) xx2/.0175x*2) 
88. no TC 27 
89. 29 TF(Z .GT. .76S) GO TO 33 
90. PL (J9) _ Of (J9-2) "1.0013 
91. GO Tn 27 

	

99. 	33 TF(7 .GT. .983) GO TO 34 
93. PC(J9) = ''C(J9-2)*1.0C?5 
94. GO TO 27 
95. 34 J =J8+1 
96. TF(J1 .E1). 1) J7=J9-2 
97. 0 C(J9 ) 	J7) *Sf)^T (1.-(Z-.8ī5) xx2/.0004'.1) 

	

99. 	27 CONTINUr 
99. PC (257) = 0.0 

100. n0 3 4=1,25' 
101.  
102. PnP5 (") = PCPL (L'A) 

103.  
104.  
105.  
106.  
107.  
108.  
109.  
110.  
111.  
112.  
113.  
114.  
115.  

3 P('9( 4) = rC(MA) 
PrL(1)=0.0 
PPL(2)=0.0 
c'rL(3) _ ^C:L(N) 
0=L(1)=0.0 
F=L(2)=0.0 
FPL(3) = "C(N) 
Pr (1) = 0.0 
2F3(2) = 0.0 
PPP(3) = PCrL(N) 
Pr9(i) = 0.0 
rcil(2) = C.G 
PEB(3) = BC(N) 

    

43.  
44.  
45.  
46.  
47.  
43. 
49.  
50.  
51.  
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116.  
117.  
118.  

. 119. 
120.  
121.  
122.  
123.  
124.  
125.  
126.  
127.  
128.  
129.  
130.  
131.  

13P, 
133. 

 
 

134.  
135.  
136.  
137.  
138.  
139.  
140.  
141.  
142.  

C 
143.  
144.  
145.  
146.  
147.  
148.  
149.  
150.  
151.  
152.  
151. 
15(4. 
155.  

156.  
157.  
15P. 
159.  
160.  
161.  

162.  
1.63. 
164.  
165.  
166.  
167.  
168.  
16q. 
17x1. 
171.  
172.  
173.  
174.  
175.  
176.  
177.  
178.  
179.  
180.  
181.  
187. 
183.  
184.  

185.  
186.  
187.  
188.  
189.  
190.  

00 25 MT=7,9 
I5=0 
IN _ (1r-1)/2*"(MT-2)+1 
r'0 = (N.0-I)/2**(MI-3) 
no 26 IN=IM,NM,N0 
IF(TN .GT. NN) GO TO 25 
Ic=TE;1 
t P=?**  (')I-2) +1 +IB 
F;:L(MT) = 0C(IN) 
9P6(M°) = RCb(I"1) 
Pc5(ME,) = 'CPE(TN) 

26 PML(`"5) = PrPL(TN) 
25 CONTI!J'JE 

DrLTAD = 1.C(230)/FLOAT(NCA) 
00 23 IY=2,NCA 

23 X(IY) = X(IY-1)+DFLTA0 

WPITE(6,62) (EC(I2),I2=1,257) 
IF(NCA .En. 1) GO TO 16 
00 15 IY=2,NCA 
IO=IY-1 
00 14 T:;=1,9 
IF(TC .E0. 1) JK3=2 
IF(TC .FO. 2) JK3=1 
CO 13 JC=1,JK3 
IP(IC .LT. 3) SO TO 8 
Jr) = 2*"(IC-2)+1+J; 
GO TO 9 

8 TF(TC .EO. 1) J')=JC 
IF(Tr .EO. ?) Jn=3 

9 TF(X(TY) .GT. 3:- L(J0)) GO TO 10 
PYT(I21,J0) = P°L(J0)*SO;T(1.-X(IY)*X(IY)/(B?-.L(JJ)"B,\L(JO))) 
GO TO 11 

10 PXT(T1,J0) = 0.0 
11 IF(X(IY) .GT. 3FE(JO)) GO TO 12 

PY'3(I0,Jfl) = 0R3(J0)"SQ7 T(1.-X (IY)*X (IY)/(B .f (J0)'3o3 (JO) 1 l 
GO Tn 13 

12 PY1 (Tr),Jf) = 0.0 
13 CONTI"!UF 
14 JK3=JK3+JK3 
15 CONTINUE 

16 WcITE(6,63) NCA,XP,DELTA0 
63 F04'?AT(/' NCA 	=',F1F.6,1.CX,'U:LTA0  

.WcITE(6,62) ( 0CL(T2),I2=1,257) 
WFITE(5,62) (PPE(I2),I2=1, 257) 
W°TTE(6,64 ) 6STAN!1,PAVF,COEFi,COEF2,PAV=1 

64 FORMA''(/' BSTAN0 =',E13.6,5X,'°AVP =',E13.6,5X,,CJEF1 =',E13.6, 
1 	5X,'COFF7 =',E13.6,5X,'PAVP1 =',E13.t/) 
WcITF(6,b€) (PP0(I2),I2=1,257) 

62 FOTHAT(/10E13.6) 
65 FOPMA T (11&17.6) 

CALL ST7 7_ 
FOP`_' _ .='.19685°4*PT*ANS".21E5354  
KN=2 
CALL c T,7 
F!'ON = .5"- .1968504*cI* A'1S *.?165154** 2 
WL ITE (6, 6E) FOSS,' F'ON 

65 FOP,IAT(' FOPS 	=',E15.6,10X,,R klO•' 	=', =15.6/) 
H1'1=37 
7P = -.99775 
07° = .056 
KN=5 
00 LL N= 1 . Mr1 
L1=1 
AWS1 =0.0 
ANWS(1) =_AWS1 
ATE`1(L1,1) = ANWS(1) 
WIOTH = ?."Ec(730) 
POWCD=1. 
L2=1 

41 •L1=L1+1 
S(IMT=AN,aS(1) 
POWFP _ .F*POW;D su'._ 6.0 
TF(L1 .EQ. 2) Go TO L-7 
L3=L2/2 
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191. IF(L1 .c0. 3) IX=5 
192. GD TO 48 
193. 47 IX=1 
194. L?=1 
195. 48 Pn 4? JCON=1,L3 
196. IF(L1 .50. 4) IX=7-4* (JCON-1) 
197. TF(L1 .E0. =) TY = 8-2*(JCOtJ-1) 
198. CALL C:TP7 
199. 42 SUM=SUM+ANS 
200. IF(L1 .50. 2) SUM=SU1/2. 
701. 	A' 	(L1)=.7*ANWS(L1-1) + SUI*FOWEP 
202. ATE(L1, 1) =ANWS (L1 ) 
203. r=1. 
204. N1=L1-1 
205. DO L3 KOOM=1, N1 
?0F. 	N?=L1-KCUN 
207.  
20A. 	P=P1+r 1 
209. 	PNWS(42)=ANWS(N2+1)+(ANWS(N2+1)-ANWS(N2))/( _1.) 
219. 	L5=KCDN+1 
211. ATEi(N2,LF)=ANWS('I2) 
212. 43 CENTINUE 
713. 	TF(L1 .GE. 5) GO TO 5 
214. IF(AFS(SUPT) .LT. .00001) GO Tn 4 
215. Er.LTA=AS((ANWS(1)/SUMT)-1.) 
716. 	IF(DELTA-EPS) 5,5.4 
217. 4 L2=L?+L2 
218. GC TD 4 1 
219. 5 SU*+T = aNl•tS(1) 4WIDTH*(1.-rNU'PNI))/(F3'EY) 
220. 75=7P+0Zr 
221. 44 V0(4) = SUMT*C 
227. 	WP,ITE(6,69) (VO(M),=1,1M) 
223. 69 FDP".AT (8E17.P/) 
224. sine 
225. END 

226. SU3°OUTINE ;AnLTH 
227. 0I1ENSION Pfl L(?57),Y1(a),Y4(5),XA(8),XS(6),ST°--3 (5),STAVR(8) 
?2e. 	COM"'0'J /CON/ 7L, 7_U, YL, YU, C, Al .EPS,PI 

1 	/VAF.C/  
7 	/Cor / 9C4:L,COEF1.COFF2,07,07, DELTAD,f1ELTAC,NCA,'IALA, XA. 
2 	r'ALA a.,Y1,Y2,Y3,Y4 
3 	/f ONn/ KN,ANS 

229. TCHECK=1 
230. IF(ICHE;K .E0. 1) GO TO 8 
231. Pr p..L(i)=C.0 
232. PCRL(257) = .0 
233. 7^=7L 
?34. 	DO ' I51=2,256 
235. 	ZP=7P+DZL-' 
236. 'Co 1 T X= 1 , NCA 
?37. 	KN=1 

238. CALL ST^Z 
239. Tt'L = ANS 
240. IF(IX .50. 1) PCFL(TF1) _ -TFL 
241. FCRL(Tr1) = PCRL(IF1)+2.*TPL 
24?. 	1 CONTINUE 
243. PC0L(7F1) = 16. •C4C*C`PCkL (TF1)/Pi'DELTAD 
244. 2 CONTINUE 
245. IF(TC'(ECK .EO. 1) ETURN 
246. 8 71.G 
247. FTAV?A=C.0 
24P. XS(1) = 0.0 
24Q. nO 7 T.F2=1,"JCG 
250. nALA? = (Y2-Y1(TF2))/4. 
251. STAV'(IF..2)=0.0 
252. TF(IF2 .E0. 1) GO To 3 
253. XF(TF?) = XStIF?-1)+0ALA 
254. 3 Y=Y2 
255. PO 5  IF3 = 1,5 
256. DD 4 TX=1,NCA 
257. KN= ? 
258. C4LL ST=7 
259. poTH=ANS 
260. IF(TX .EO. 1) S°T-+ = -,7 PTH 
261. 4 SPTH = SPTH+2.':pTH 
262. Cn r, LA=1,NCA 
263. XAP = 4.+C*C*(X4(LA)-XS(IF2))"? 
264. SXAL"4 = SO:T(Y4F+C'C'(Y+(LA)-Y)"2) 
265. SXAR3 = SQRT(XAR+04O*(Y3-Y)"2) 
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26b. 	T°S = ((YL(LA)-Y)*(1./SXAn4-0"C'`(Y4(LA)-Y)*`2/(3. 4.SXA?4"*3))- 
1 	(Y3-Y)*(1./SXAF3-C*C*(Y3-Y)**2 /(3."SXAP3**3)))/XA:**2 

267. 	• I F (LA .EO. 1) SIPS = -T°S 
26A. 	5 STPS _ FT0S+2.*TPS 
269. STFP'(TF3) = 2.'`C* (SPTH*DELTA!)+A.*DALA ~ STPS) /PI 
270. STAV°(IF2) = STAV0(IF2)+STRP(IF3) 
271. 5 Y=Y-0ALA2 
272. W 4'ITF(6,A1) XS(IF2),(STPP(IF3),IF3=1,5) 
273. E 1 Fr.''AT (/' YF 	=', E15.6,10X,5E15.6) 
274. 7 STAVFA = STAV=A+STAV(IF2) 
775. 	STAV°n = (2.*STAVRA-STAVR(1))/75. 
276. W°ITE(5,F2) STAVPP, 
277. 62 FOPMAr

.
(/' STAV°3 =',E15.6/) 

278. FFT(J°N 
279. ENO 

280. 	FUNCTION ' AfI NT (KN) 
281. 	f1IMF'NSIUN PXT(7,257),PX''(7 2571,PRL(?7),art:(257 ) 1 'L(27), 

1 	9 t(257),X(8),XS(8 ) ,X Ā(8),Y1(8),Y4(8),PC L(27) 
282. 	COMMON /VARA/ nYT,QXP,P,1,0k6,G4L,F,Ril 

1 	/VA P 3/ X, X2 
2 	/CUNA/ 7L,ZU,YL,YU,C,AT,EPS,PI 
3 	/Va=n/ 7_,J,JI 
4 	/VAF;C/ IX,ZP,XS,IF2,Y 
5 	/CONn/ PPL,COEFI,COEF2,07,07°,0ELTA0,0ELTAC,NCA,OALA,XA, 
5 	DALA7,Y1,Y2,Y3,YL 

283. 	GO TO (1,2,3,4,7),KN 
284. 	i F.ADO = 1./(C*C*(4.+(X(IX)-X?)"?)+(Z-7R)**2)*4 2.5 
286. 	PART=0.0 
286. 	GO TO 5 
2.87. 	3 FAOT = (1.+Y)*(7-1.)•'2/(C"C+((1.+Y)**2+(X(•X)-XS(TF2')) '2)+ 

1 	(Z-1.)"*2)**2.5 
288. RA7° = (1.-Y)*(7-1.)'`*2/(C*G*((1.-Y)*4.2}(X(TX)-XS(IF2))**2)4 

1 	(Z-1.)**2) "2.5 
289. 5 JA=2" (J-2) +1+JT 
290. IF(IX .GT. 1) ;0 T) 9 
291. PA'liNT = PRI (JA)*?ADT+N;i(JAOB 
292. P= T(J 'FJ 
293. 8 IZ=IX-1 
294. FAnTNT = PXE(I7,J4)*:ZAD9+(XT(I7.JA)*PAOT 
295. F'FT',1vu 
296. 2 JA=2**(J-?)+1+JI 

297.  
298.  
299.  
300.  
301.  
302.  
303.  
304.  
305.  

F:ADTNT = PRL(JA1*33L(JA)+7 
RETURN 

7 JA = 2"(J-2)+11-JT 
QAOTNT = 2."P4L(JA)/SORT(C*C*X(IX)'X(TX)+(7.-Z-)**2) 
F= TUP'J 

4 JA = 2"*(J-7)+1+JT 
F:ADINT = FRL(JA)*?°L(JA) 
FFTII N 
FNn 

  

    

306. sulPntTINS STL 7 
307. DT4rNSION SIGT(10) 
30A, 	CU'.PION /CONA/ 7L,7J,YL 

1 	/CONf/ KN,A'JS 
2 	/VA°D/ Z,J,JT 

30°. 	J=1 
310. 	STGT(1) =0.: 
711. WIDTH=7U-ZL 
712. W7=WIDTH 
313. FONEF=1. 
314. Jr'=1 
315. 1 J=J+1 
716. 	AMS=STr,T(1) 
317. T EMPL=WZ 
318. f'OWE0 = 0.5*POW=p 
319. W7=0.5"WZ 
32e. 	7=7L+HZ 
721. 	S1'1=0.0 
322. Dr 2 JI= 1, JM 
323. StJm=SUM+r?ADINT (KN) 
324. 2 7=Z +TE'MPL 

,YU,C,AT,E FS,PI 
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325. 	S1GT(J)=0.54SIGT(J-1)+SUM*Pn'WF ~ 
32F. 	P=1, 
727. 	NM1=J-1 
32A. 	0O 3 KO'JNT=1,NM1 
329. KL=J-K000T 
330. L 1 =c f' 
331.. 	R=P1 + 1't 
332. SIGT(KL)=STGT(KL 4-i)+(SIGT(KL+1)-SjGT(KL))/(=-1.) 
333. 3 CONTINUE 
334. IF(J .GE. 9) GO TO r 
335. IF(AES(ANS) .LT. .000°001) GO TO L 
336. 0=1.TA = ALS((STGT(i)/ANS)-1.) 
337. IF(OELTA-EPS) 5,5,4 
Z38. 	4 J1 l=JM+J1 
339. 	GO TO 1 
34C, 	5 ANS=STGT (1)`WTnTH 
341. PFTUPN 
342. ENn 

F t 1 ) 
1. P.- cr;'(,'1 \f1'Lf T r. (Ir'I'UT,'111Tr'UT, Tr. ,`! =I' --!JT.T! P( t _n111 
2. UT"FtIc:T11, AI'W (-4),AT=I (•:+,`)),p( 1"t),_A(129), (13) 

1 	 rX ( - ,517). YP.).PCUP(` 1 -3), VI, ( 1 :+) 
3. r.rn .(, 0:1 / vf 4 .,/ P," 

1 	/q,/, F.: / 	)X,Y 'IL ,1 ' 

/C6Nn/ 7.U.7.1.' C,:-;-7  
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F. 	1r,17( 7,`.2) (F'f:(i). J=1,12?) 

	

7, 	r? Fri': AT(1fFP.11 

	

'S. 	ICu'~'' 

	

cl. 	FT =3.1J 1 F9'7 

	

1 0 . 	n t'i i = 	.:c 
11. rY - '. {1 . fn7 
12. -1?_a 

	

1. 7. 	HC A=A 

	

1(. 	rr'TAr n = 	.011 -33 7 

	

1.`. 	pr 35 J=21 

	

1(:. 	r !1 = S9RT((FLUAT(J)-?)/1n.) 

	

17. 	FC(J) = PP(20)"20 T(1.-.175"F..11) 

	

1 t . 	zr; 	lr J' T 'lI1 

	

1 r1. 	r7: _ .00Angi7r 

	

?fl . 	7:: = 7L 

	

21. 	
r ', = r, 

.7? 	 rin ,r I'=7,'1 
2 	JF"(1 .(T. Lif) 	TJ 3' 

	

2b. 	TFt7._ .GT. -1;T') ;n Tn 37 

	

?c. 	1,;. -=1.0 `. 

	

'F. 	 rf,{I)_ ..71.•:(,n/;(r='T(1.-(1)0-.4(77i-mi:) ) ,..?) 

(-UT) 
129) , 

77, 

2q, 
3n. 
31. 

on Tri r 

7,3 
r71  
P(i) _ 	(:.f)Y. r)-T(1.-. ( i.f r.-*(7=- +9r,•)), 

7.= 3" Fr) /': 
x )) 

z7. 
3'. 
3 r, • 

35. 
35. 
37. 
1A. 
31. 

1'1 

A 

n° 	1 ') 	T=1.17      
T 	= 	(1`.- r:LUfT(J)) 
r•t?) 	=  

TA"'9/FLf_T(Ilrr,) PF 1 T)4 	= 	S 	n Y' 	_  

Y(1) 	= 	n,n 
nr : 	r 	TY :7, '), A 
X(TY) 	= 	x(TY-1)+[F:!_TAA 

`2 ) 
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40. 
41 . 61 

';JL 1T' (r ) ,;,1 ) 	7L, 7'', YL, YU,L, l: i 	•I 
F r` a '' I\, T(//r  14 	71- 	= , F 	'• • 4 , L X , r H 	71J 	= ,Gr o .+ , ', x , r 	H 	y ' 	= , F 	• - , 5 x , rti 	II 

1 	 =.F19.3,FX,t:H 	AT 	=,F1J'.R13X,b 	=, 	.- IQ•G:/) 
42.  00 	7 	7L=1,129 
43.  rrnP(IL)-n.n 
41. 191 'tT=1 
45.  
46.  

JK=3 
r) 	rn 	1.1 

47.  1" JV!-1 
LA,  114 r11='1I.1 
149. 11 Tr(JK 	Jr). 	1) 	R1 	T'1 	1r. 
50.  
51.  RO TO 	17 
52.   J V? -J'! 
51. 17 l'- ='"1 
54.  I"= 	(i,T-2) +1 
55.  IF( 	'T 	. 	- 	'. 	1) 	I''=1 

1 	('1T 	.F11. 	2) 	1 1 -179 
57. ^=(1;-1)/7'- 	VT-7) 

IF("I 	.Fr?, 	1.) 	t!f=172 
5 0 . TF('•'T 	.L°. 	?) 	'1r=1 
rn, 1r 	("I 	.F(). 	') 	Jr,_ 1 2c 

re 	79 	111=i" 	Nri  
52. .GT, 	1 7'9) 	(, 	T il 	P'? 

64. 
5~. . 	^_?,,:.(,.I -?)4-14-1 
FGH . rn 	T11 
67.  
F,F. TF( 	(T 	.Er'. 	1)  
~9. 2r 3F(T 1:14 E- 'K 	 (",) 	(?N) 
7n. r 2n F li'=) 	= 	G1. (IFI) +"CIP (T"!) 

71.  ?n rLI 	 ,,JK? 
72.  Jv1= 	2 + rl_ 
77.  2r('1- 	?) 	(;j 	in 	•'r 
74. TF( 	 C^ 	r2 	1". 
75•  I . ( _-,• r (..] -2) 	+D+ 	1K?- tI 1 
76.  ".'=2*+ (":.! 	4-14-.1K1 
77.  (T,C' 	T(! 	77. 

78.  3% `' - =J✓ 1 
7q. ''n=1 
Rn. 27 F 	(;1 - ) _1, (.,(• 1 
81. I F(ICI(iK 	•1 r 	• 	Ti 	= (n: 	) 	= 	c ( 	lr 	) 
87. 18 'f,' P"IT 1 `!ll E 
87. 1F(MT 	". 	1) 	1;0 	Ti) 	1? 
84.  TF('11 	;=-• 	,) 	GO 	in 	15  
85.  +JK 
86.  Gn 	Tn 	it. 
87.  15 t!(.=fl 
18. nn 	3F, 	Tn=1 ,?5F 

I 	- =T 	7 4-TA 
99. (TA 	.Gr. 	i?`-') 	G') 	T(1 	1 ,•  
91, I 	F(IC 	4 	'' 	.'r'. 	')) 	(" 	) 	_.!-.-)" 	(• 	,". 	(1r;) , 	,;(1n4 	1 	) ) 
92.  F (+' 	) 	_ 	• 	•(rA(11)+rr,rUa(TA)+11-(IA+t)•- . 

93.   r.n 	To 
94.  in ML -: JLF1 
95.  
9G,. ?F(IC`+c_r'K 	. 	r 	:) 	': 	(" 	) 	= 	H ( 	) 
97. F ('::" )=7 (u() 
qR , 

r 
24 (r"!TT `111- 

99.  rc., 	7 	TY=2,"ICG 
100.  If:=TY-1 
1(11. nn 	1j 	1fl=1.1n 
1112. ĪF(Tr 	*III:. 	] 	.C;IIf. 	1C 	.L.E. 	.') 	JK3_1 
19 7. rf 	<<_ 	) 	=1 ..1K' 
104.  IFt?r 	.LT. 	) 	AO 	T O 	3C 
105.  Jr=2 " (11,-7) +1 +Jc 

RU  
107.  :<n TF(TC 	.E`). 	1) 	.1;'= 	1F 
108.  ?) 	11=1 
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111.  r,.-1 	Tr 	77 
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11F. 
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= 
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11b. 
117. 
118• 
110. 
1.20. 

127. 
1?1,  

T2 

.)V..=J'\3+11.1 
J". -7:2"'" (TC' -2) 	4-14-.1K4 
Jr=' 4- ". (I(-2 ) +7 +JK3-t1 .J 
V' 	Tr 	23 
IF(TC 	.r ). 	21 	1";1 	TO 	1' 

Jr=1 
1.23. 23 c X(lf,J 	)=OX(fr).Jr ) 
124.  13 JKi=J'<3+•IK3 
125.  r 7 r:) 	ITI'IIIr 

12r,. '.'Tt' T 
17". lr(TC'J 	r?< 	.G'. 	11 	co 	TO 	117 
1?P. T^11-(' ✓ 7;,t3=, 	t!+1 
124.  
13n. 7`. 	_ 	-.7P7 
.1 	31 . '1 7 	= 	.110;7-)19 ,.437r, 
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1 3 i . 7 - =77 4-P7 
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1';5. c7T 11 	7 
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13F,. 
1 	7. 

64 	F': 	'AT('' 	,r,trl, 	='.E15.7/) 
wfITF (i=•,c') 	r',Ti,M5, 4'T'JL,P1C 

1.5S. 
15'3. 

51 F(.'tAT(/' 	 = 1.r15.6•5X.Trt=0 	=',F15.8/) 
P ,r =17 

15r,. f 7P 	_ 	. t1r+:,(~75 11,1. 
16?. 
i,.. 

r(, 	L4 	II=1 , r 1 
L 1-1 

154. A'47 1 	=n,n 
(•. t(-

•(1! 	= 	^'t`'1 
16c . Vr'' 	(L.1.1) 	- 	A" !:,(1) 1.67. 154 
1h'1 . r. L '=1 
170. 41 L1 =L1(1 
1.1. '1 1 	4T=Al'I•:i 	(1) 
177'. 

r, 
177. C'III' 	= 	f' 	. 
17l • IF(L1 	.rr). 	7) 	GO 	T:) 	47 
17F- . L' 
17r.  TF(L1 	.Fr). 	7) 	TY=`ī 
1.77. Gn 	Tr' 	4A 
17A. L7 Tx=1 
179 L 7=1 
1Fn: 4a r0 	h 2 	1(7,0t1=1.Li 
1R1. TF 1 L1•'y.F`). 	-) 	TY=7-L(J"Ji)-1) 
1a?. r) 	Ix 	= 	9-?f(Jt'C:I-1 ) 
1K7. CALL 
1P1.. L2  
1Ar TFfL1 	.(" ) 	') 	SIP !=c".0!1 /2. 
1FsF1. 4p't•I",((_1)= 	A 	wr 	(L1-1) 	+ 	~(1 	*- 	 t•Is 	r 
167. AT= '(L1,1)=AIT4;(L11  
1;3P. P=1. 
1.ā9. I)1 =L1-1 
19r. rt. 	L3 	I/ 	it=11."1 
191. H ^= I 	1 -Kr t,t' 
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r1- 

A1 	f,6(ti?rl)+ (lrlt!` (IJ:'41)-i 'JW`:(P: -1 ))/(• -1.) 

L7, f•nt1IT'JIIr 
IF(1 1 .I;r. . ) nr1 Tn 
Tr(A:,3(S111'T) .LT. .L1:901) ir' Ti' 4 
TI LTI=n'ic ((r- 1PWS(1)/ AJ"T) -1.)  

5,,L 
1?=L?+L? 
C-,-)'TO s1 

5 S'J'T = ANWc(1)`IJJPTN*(1.-E..44)iiJ11) / (r T'rY) -L: i - 
1'J c ITE (6, 6F-0 ?c 

GE, 	!AT( /' 	
7 	

',`12.50 7' =7.- ~n7 
t . 	1Jf('1) = c("!Trf 

(‘!O( 1̀ ),I;=1, 
13  

!7 T (I D 
;f-1 

	

187. 	FU"ICTION PA DT PIT (KN ) 

	

18P. 	0I4=NSION P(513) PX(7,513) .X(8),13(513) 
189.  COMMON /VAPA/ P,3 

1 	/VAPb/ PX,X,7c',IX 
' 	/VAPr/ 7_,J,JT 
3 	/CnNA/ ZU,7L.C,EPS 

190. GO TO (1,?,5),KN 
191. 1 PAn1 = 1./(C4r*(4.+X(IX►*X(IX))+(Z-ZP)*"2)**2 
192. GO TO 4 
193. 2 PAn1 = 2./SOPT(C*C*X(IX)*X(IX) +(Z -7_P)"*2) 
194. 4 JA = 74"(J-2)+1+JI 

	

19F. 	Ir(TX .GT. 1) GO TO 3 

	

196. 	PADINT=O (JA) "PA D1 

	

19w. 	F.ETWWPN 

	

.19P. 	3 I7=IY-1 
199. PA9TNT=PX(IZ,JA)*LAD1 
200. PET1 1 PN 
201. 5 JF _ ?**(J-?)+1 +JT 
202. PAr)TNT = P(JP)4(3(J9)*7 
203. Pc'T(JPN 
204. END 

205. Su9 OIJT INE ST~Z 
206. nIMENSION STGT(1C) 
207. CCM4ON /CONA/ ZU.7L,C,EPS 

1 	/VAPC/ 7,J, JI 
9 	/CONE/ ANS,KN 

208. J=1 

	

709. 	SIGT('..) =0.0 

	

219. 	wi)'H=ZU-ZL 

	

?11. 	w7=WInTH 
212. POWF0=1. 
213. J"'=1 
214. 1 J=J+1 

	

21F. 	ANS=SIGT(1) 

	

716. 	TF"PL=WZ 

	

217. 	POWFD = C.5'POW P 

	

?18. 	w7=r1.ryAw7. 
219. Z=7L+N7 
220. SUM=0.0 

	

'21. 	nn ? JI=1,JM 

	

777. 	S(14=SUM +FA OINT (KN) 

	

223. 	2 7=Z+TEMPL 

	

??4. 	SIGT(J)=0.5*SIGT(J-1)+S(JM*POWEP 
225.  

	

726. 	NM1=J-1 

	

227. 	on 3 KOUNT=1, NMI 

	

?'P. 	KL=J-KDUNT 
?29.  

230. E=P1+P1 
231. SI1;ī (KL)=SIc,T(KL+1)+(SIGT(KL+1)-SIGT(KL))/(°-1.) 
232. 3 CONTINUE 
233. TF(J .GE. 9 ) GO T9 5 

	

274. 	IF(AnS(ANS) .LT. .0000001) GO TO 4 
235. DFLTA = Aī.S((STGT(1)/ANS)-1.) 
236. IF(nELTA -EPS) 5.5.4 
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23'. 	4 Jr=J"'+J`A 
238. Gn To 1 
239. 5 ANS=SIGT(1)*WIDTH 
240. FFTUPN 
241. FNr 

242.  
243.  
244.  

745. 
246. 
747. 
248.  
249.  

C• 
250.  
251.  
252.  
253.  
?54. 
255. 
?5ti. 
?F 7. 
258.  
259.  
'60. 
261. 
?67. 
253. 
264. 
765. 
266.  
267.  
268.  
269.  
270.  
?71. 
772. 
273. 
?74. 
775. 
276.  
777. 
27R. 
779. 
28P.  
781. 
28?. 
283.  
284.  
285.  
286.  

SU''FOUTINE POM(YESL) 
DIMENSION SIG7T(1(1),SIGMA7(10, 10),P(513),E(513) 
COMMON /VAQA/ P.6 

1 	 /COMA/ ZU,ZL,C,EOS 
EQUIVALENCE (T,K) 
T=1 
STG7T(1) = n.n 
STG""AZ(I, 1)=STG7.T (1) 
WIDTH=ZU-7L 

POW"' UScc TO COMPUTE 2**(I-1) 
POWrP=1. 
JJ=1 

1 I=T+1 
PFSL=SIGZT(1) 
F0WPP=0.5*POWEQ 
SU"=0 .0 
PO 	JCOU"'T=1, JJ 
Jr = 2** (T-2) +1+J;,OUNT 

2 SUM = SU"'+E(JE)*P(JF) 
STGZT (I) =C .; *STGZT (T-1) +SUM'POwEP 
SIN"!A7(I,1)=SIGZT(I) 
F=1. 
N"'1=V-1 
OP 3 KOUNT=1,NM1 
KK=K-KOUNT 
F1=0“' 
c=Q1+°1 
SIGZT(KK)=SIGZT(KK +1)+(;TG7_T(KK+1)-S1G7J(KK))/(7-1.) 
!J=KOlJHT+1 
ST;'th 7(KK, (i) =STGZT (KK) 

3 CONTINUE 
IQ(AESNEcL) .LT. .000001) GC TO 4 
TP(T .GP. 9) GO TO 5 

4 JJ=JJ+JJ 
GO TO 1 

5 prSL=SIGZT (1) *WIDTH 
W''ITF_ (6,E1) PPSL 
Dn 7 IROW=i.K 
N(1=K+1-TQOW 
rn 6 TCOL=1.NN 

6 SIG"A7(TFOW,ICOL)=SIGMAZ(T•ROW,ICOL) 4 WIOTH 
WPTTF(6,63) (SIGMAZ(IROW,ICOL),ICnL=1,NN) 

7 CO1TTNUE 
61 F0pMAT(/////' 	Qrsi_ = 8 .E15.8////) 
63 FOAT(/9E15.8) 

F =T(JPN 
E"')  
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APPENDIX X 

Computer programs to approximate the values of the integrals 

fføoødydz, eto. due to combined loading. 

When a roller is subjected to a combined load, these programs 

can be employed to find the'approximate values of the integrals in 

the R.H.S. of Eq. 4-51 provided that the contact pressure distribution 

and footprint have been found (App. IX) 

All the names in the programs are defined in Eq. 5-43. 	A 

typical printout for ff °ozz°nzz
dy dz (n=1,4) is also shown. 

(Profile (3), Lq  . 51.26 lbf, Lw  = 55. lbf.). 	0nyy' 	 y ' 0nzz'  0n z 

are defined in App. IV. 

1.  
2.  

'RnGRAM STMPAY(TNPUT ,nUTPUT,TAOEE=INPUT.TAPFE=UUTPUT) 
DIMcM^ION P'4-T(2F7),PM9(257),;HAT( 257),"AF(?57),POT(257),P0:7(257), 

1 	°XT(7,257),PYP(7,257)(257 ),b6(257)0(6),Y1(?),Y1.(P), 
2 	XA (8),.ANWc(9,4),RESL(4),SUYC(4) ,AWS1(4),AW52(4), AT EM1 (9,9), 
3 	ATEM2(9,9),A TP*43(9,9),ATF44(9,9),St'MT(A) 
coMMoN /COmP/ P SL- 

1 	/VADP/ Y,X,X' 
/CON9, L1,L2,NCA,OALA,r1,DFLTAA,DALAE,Y1,Y2,Y3,Y4,XA 

3 	 /CnNA/ 70,7L,YU,YL,C,EFS,AT,PT 
D 	 /VAPA/ PCT,Pftr,PXT,PXE 
5 	 /CONF/ FPA , FI''A, P"1T, PME 

4•  

R. F1 
o FAD (5, 51)  
FfRMAT(4F8.1,,2P10.8,F10.6.) 

6. PrAfiY ,52) 	(P'°T(I),I=1,257) 
7. 52 FO°J'AT (10F8.1 ) 
8. rFAo(5,57) 	(r3AT(I),T=1,257) 
4. 53 FrRMA' (10F 8.6) 

10.  Nf'A=4 
11.  NN='S 7 
12.  N=129 
13.  PT = 	3 .141 592 65 
14.  r EY 	= 	3.00E+07 

15.  nO 	1 	T=1,257 
16.  TA=25A-I 
17.  = 	BAT(TA) 
18.  1 PMPt') 	= 	PMT(TA) 
19.  KP=0.0 
20.  )((1)=1.0 

21.  Y3 = 	.5835   
?2.  Y2 = -Y3 
?3.  Y4(11 	= 	AT 
24.  Y1(1) 	_ 	-Y4(1) 
25.  X= = 	SOPT(AT*AT-Y34Y3) 
26.  DALA=XE/FLOAT(NCA) 
27.  01 	= 	4000. 
28.  OALAP=O14OALA 

C 
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29. 
30. 
31. 
32. 
33. 

XA(1) 	= 	n.n 
PO 	2 T=2,NC8 
XA(I)=XA(T-1)+)ALA 
Y4 (I) 	= 	SOrT(AT*AT-XA(I)*XA(I)) 
Yi (T) 	_ 	-Y4(I) 

34. 2 CONTTNUF 
35. POT(1)=0.0 
36. FOT(2)=3.0 
37. P'T(3) 	= 	PMT(129) 
38. P09(1)=0.0 
39. P09(?)=9.0 
40. PO9(31 	= 	PM9(129) 
41. AT(1)=0.0 
42. 1 T(2)=0.0 
43. RT17) 	= 	CAT (121) 
44. P(1)=0.0 
45. BP(2)=0.0 
46. 9°(3) 	= 	8T(31 

C 
47. OFLTAA 	= 	r=AT(23C)/FLOAT(NCA) 
48. no 23 	IY=2,NCA 
49. 23 X(IY) 	= 	X(IY-1)+OELTAA 
50. - MT=2 
51. 4 NT=NI+1 
52. TF=0 
53. IN 	=(N-1)/2"('1T-7)+1 
5Li., NO 	= 	(N-1)/2*"(

,1T-7) 
55. 00 5 	TN=IP.NN,Nn 
56. IF(TN 	.GT. 	257) 	GO 	TO 	6 
57. IR=TR+1 
58. tin 	= 	2" (MI-2) +1+IP 
59. ET(mQ)=RAT(TM) 
60. 69(M01 =BAP (TN) 
61. POT(Pfl)=FMT(IN) 
62. 5 PPB(MP1=PM9(TN) 
63. 6 TF(VT 	.GE. 	qt 	GO 	TO 	7 
64. GO TO 4 

C 
65. 7 W°ITE(6,61) 	ZL,7U,VL,Yl1,C,AT,E0S 
66. . Fl FORMAT(//5N 	71 	=0F8.4,5X,5H 	7t1 	=,F8.4,5X,H 	YL 	=,F8.4,5X,5H YU 

1 F8.4,5X.4H 	C 	=,F10.8,5X,5H 	AT 	=,F1C.8,5X,6H 	7PS 	=,F1G.6/) 
67. WPITE(6,6?) 	(°""'1(IT),TT=1,27) 
68. WcITE(6,62) 	(OAP(IT),IT=1, 257) 
69. 62 FOQMAT(11F1.2.F) 

C 

	

7n. 	TP(NCA .EO. 1) GO TO 16 
71. no 15 IY=2,NCA 
72. IO=IY-1 

	

77. 	no 14 TC=i,9 
74. IF(TC .E0. 1) .1K7=2 
75. IF(TC .FO. 2) JK3=1 

C 
76. 09 13 JC=1,JK3 
77. IFtIC .LT. 3) GO TO R 
78. JO = ?" (TC-2) +1+JC 
79. GO TO Q 
80. 8 TF(TC .EO. 1) JO=JC 
81. IF(TC .EO. 2) Jn=3 
82. 9 TF(X(IY) .GT. QT(JD)) GO TO 10 
83. PXT(Ifl,Jf1) = POT(JO)*SO7=T(1.-X(IY)"X(TY)/(RT(J01 4'9T(Jf ))) 
84. CO Tn ii 

	

8P. 	10 PXT(In,JD1 = 0.0 
C 

	

87, 	11 
ōxntIo ,JO)

C
= POR(JO )"SOPT(11.-X(IY)*X(TY)/(DR(JD)*P9(JC))) 8 , 	, 

88. Gn TO 13 
89. 12 PXO (IO,J9) _ 0.0 
90. 13 CONTTNIIF 
91. 14 JK3=JK3+JK3 
92. 15 CONTINUE 

C 
93. 16 WPITE(6,E3) NCA,XP,f ELTAA 
94. 63 FO0MAT(/6H MCA =,T3,5X,5H X= =,E15.E,FX.9H OELTAA =,E15.6/) 
95. FYTERNNL PArIrT 
96. L1=1 
97. L ?=1 
98. Y = YL 

100. 
CALL 

JS
=1, L) 

101. 24 AWSI (JS) = FFSL (JS ) 
102. 12=2 

	

101. 	Y=Yl1 

	

104. 	C ALL r0~-1(rP ) 

=. 
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no 2c ,JS=1 ,4 

25 AWS2(JS) = 	L (JS ) 

On 26 JS=1,4 
26 ANWS(1,JS) = .*(cwS1(JS)+AWS2(JF)) 

ATFM1(L1,1) = ANWS(L1,1) 
ATEM2(L1,1) = ANWS(L1,2) 
ATCM3(L1.1) = ANWS(L1,3) 
ATc„4 (L1, 1) = ANWS (L1,4) 
WIOTH = 2. 
WY=WTfTH 
PCWED=1. 
L2=1 

17 L1=L1+1 

105.  

106. C 
107.  
108.  
109.  
110.  
111.  
112.  
113.  
114.  
115.  
116.  

117. C 
118. nn 27 IS=1,4 
119. 27 SUMT(TS) = ANWS(1,IS) 
120. TEMPL=WY 
121. WY=,5*WY 
122. FOWF7=.5*POWEn 
123. Y=YL+WY 
124. 00 28 KS=1,L 
12F. 	28 SU"'C(KS) =0.() 
126. nr) 18 JCON=1, L2 
127. CLL POM(EPS) 
128. DO 29 KS=1,L 
12P. 	29 SUUC(KS) = SUr'C(KF)+°ESL(KS) 
110. 	18 Y =Y+TEMPL 
131. no 30 KS=1,4 
132. 30 A"IWS(L1,KS) = . +AMWE((Li-1),KS)+SIJMC(KS)`POWER 

C 
133. ATcM1(L1,1) = ANWS(L1,i) 
134. ATE42(L1,1) = ANWF (L1,2) 
135. ATEM3(L1,1) = ANWS(L1,3) 
136. ATFM4(L1,1) = ANWc(L1,4) 
137. p=1. 
138. N1=L1-1 
139. DO 19 KCC'N=1,N1 
140. N2=L1-KCON 
141. P1 =p+P 
142. P=R1+c1 

On 31 JS=1,4 
31 ANWC(N2,JS) = Ak!WT((N2+1),JS)+(aNWS((r'2+1),JS)-ANWS(N2,JS)) /(P-1.) 

13=KrON+1 
ATEM1(U2,L3) = ArtWS(N2,1) 
ATEm2 (N2, L 3) = ANWS (N2, 2) 
ATr13(N2,L3) = ANWS(N2,3) 
AT6►' 4 (N2,L 3) = ANWS (N2,4) 

19 CONTINUE 
IF(L1 .GE. 8) GO TO 21 

SUMTS=ASS(S(IMT(1)) 
nn 34 IP=2,4 
IF(ARS(SUmT(TP)) .GT. SUMTS) SUMTS=ARS(SUMT(I )) 

34 C0NTINI)E 

143.  
144.  
145.  
146.  
147.  
148.  
149.  
150.  
151.  

C 
1F2. 
153.  
154.  
155.  

156. TF(SUMTS .LT. .000171) GO TO 20 
157. ncLTA = AQS(A"WS(1,1)/SUr1T(1)-1.) 
158. DO 72 TS=2,L 
159. DECA = 4E'F(ANWS(1,I°)/SUMT(IS)-1.) 
160. .IF(nFLTA .LT. ncLA) DELTA=fELA. 
161. 37 CnNTINUE 
162. IF(DELTA-EPS) 21,21,2E 

	

153. 	20 L2=L2+L2 
164. G() Tn 17 
165. 21 no 33 NS=1,L 
166. 33 SUMT(NS) = 4.*ANWS(1,NS)*WIf)TH/PI*C4 D=LTAA 

C 

	

/67. 	00 '2 IP=1,4 

	

168, 	on 22 IPOW=I,L1 
169. NT=L1 +1-IEOW 
170. GO TO (36437,38,39),Ip 
171. 35 WpTTE(6,E5) (ATcM1(TPOW,ICOL),TCOL=1,NT) 
172. GO Tn 22 

	

171. 	37 Wc'ITE(6,E) (PTEM2(IPOWIICOL),TOOL=1,r'T) 

	

1.74. 	GO TO 27 
175. 38 W2IT>=(6,66) (ATE"3(TFOW,ICOL),ICOL=i,NT) 
176. nn TO 7.2 	

TE " IPOW,ICOL),ICOL=1,NT) 177. 39 W~'IT (6.6.~c ) tA  

	

17. 	
2? WPIT E(P6 

	

179
9
. 	,64) (SUMT(TS),IS=1,4) 

180. 64 FOp ►•'AT( ///' SUMT(11 =4,E14.6,5X,'SUMT(2) =',E14.6,5X,'SIMT(3) - 
1',E14.6,5X,'SU'T(4) =',E14.6//) 

181. 65 Ff pMAT (/9 1'7.6) 
182. FTOP 

	

,Al_ 	FMII 
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184. SU°,?PUTI NF QNTYY 
185. DIMENSION SPYA8(129),SPYA9(129),SPY8(129) S0Y9(129),X(8),Y1(8), 

1 	Y4(8),XA(8),PYR(4),PHTY('),P"T(2E7),~'MP(257) 
186. C0''MON /CONA/ Z(1,ZL,YU, YL, C, EPS,AT,nI 

1 	/VAPP/ Y000 
7 	/VARC/ 7',TJ,TX,AC,CA 
' 	/CONo/ L1,L2,NCA.QALA,01,CELTAA,OALAFIY1,Y2,Y3,Y 4,XA 
4 	/CONC/ ANS, KP' 
c 	/CoNn/ I,PHIY 
A 	/CONE/ FPA, F"A, PMT, PM9 

117. TF(I .GT. 2) Cr) TO 10 
118. IF(APS (Y) .LT. .896) AC=1. 
189. IF(ABS(Y) .GT. .896) AC = .896+.1044STN(ARCOS((ABS(Y)-.896)/ 

1 	.1n4)) 
190. YC1 = 6.*Y *(1.+Y) 
191. YC2 = -6.*Y*(1.-Y) 

C 
192.  
193.  

194.  
195.  
196.  
197.  
198.  
199.  
200.  

C 

10 TF(A9S(7P) .LT. .P788) CA=1. 
IF(A9S(ZP) .GT. .17PP) CA=1.-.121212/C+.171212*COS(ARSTNNAES(7c ). 

1 	.8788)/.121212))/C 
ZAi = (Z =*7F-1.)*(1.+ZP)**2 
7A2 = (ZP"7_P-1.)*(1.-7R)"2 
IF(T .LF. 2) GO TO 1 
L9 = ?"(I-2)+1+IJ 
GO TO 2 

1 TF(T .EQ. 2) LP=3 
IF(T .EO. 1) L9=IJ 

201. 2 00 13 LA =1,NCA 
202. IF(I .GT. 2 	.('-'. TJ .GT. 1) GO TO 7 
203. TF(L1 .GT. 1 .OR. L2 .GT. 1) GO To 7 
204. FPA1 = 1./(4.+C *C"((XA(LA) -XR) **2+(Y4(LA)+CA) *"2))"1.5- 

1 	1./(4.+C*C*((XA (LA)-XQ) ** 2+(Y3+CA) **2)) "1.5 
205. FMA1 = 1./(4.+C"C"((XA(LA ) -XR)"2+(Y4(LA)-1.)"2))'"1.5- 

1 	1./(4.+C"C "((XA(LA)-XR)*4 2+(Y3-1.)"?))"*- 1.5 
206. IF(LA .NE. 1) GO TO 11 
207. F°AT =-FPA 1 
208. FUAT = -FMA1 
209. 11 FVAT = FMA T +2.*FMA1 
210. F"A'• = FPPT+2."rPA1 
211. K1=n 
212. T J1=C 
213. TX1=0 

C 
214. 3 X7AC = (1.+AC)'2+C"C"(XA(LA)- XR) *"2 
215. XAC = X7AC*"2 
216. XYZAC4 = X7A,C+C 4Cx (Y4 (LA) -Y) "2 
217. XVZAC3 = X7AC+C"C*(Y3-Y)"4 2 
'18. 	XY7AC? = X7AC+C"C*(Y2-Y)" . 2 
219. YY7AC1 = XZAC+C"C*(Y1(LA)-Y)**2 

C 
220. OYA1 = (Y4(LA)-Y ) 4. (1.-C'C`(Y4(LA )- Y ) +'2/(3."`XYZAC4))/SOFT(XY7AC4) 
221. pV 1 = (Y3-Y )*(1.-C"C"(Y3-Y1"2/(3."XYZAC3))/SOPT(XYZAC3) 
222. IF(LA .FO. 1) THSUMA = -(PYA1-PYE1)/XAC 
223. PYC1 = (Y2-Y)"(1.-C"C`(Y2-Y)*r 2/(3.4 XY7AC2))/SOrT(XYZAC2) 

?24. 	PYO1 = (Y1(LA)-Y ) "(1.-C" * (Y1(LA)-Y) ** /(3.'XY7AC1))/SR°T(XY7AC1) 
22F. 	TF(LA .F1). 1) THS1I B = -(PYC1- YP1)/XA G 
7?5. 	THSUMA = THS1J A +2.*(PYA1-PYr'1) /XAC 
227. THSUMA = THSUM3+2.' (PYC1-PY01) /YAC 

C 
228. PYA6 = (Y4(LA )-1 ) /XY7AC4**2.5-(Y3-Y) /XY7AC3"2.5 
229. IF(LA .FO. 1) C°YA6 = -0YA6 
230. PYA7 = (Y ?-Y1 /XYZAC2"*2.5- (Y1 (LA)-Y) /XY7AC1"2.5 
231. TF(LA .E_Q. 1) SPYA7 = -PYA7 
232. FPYA6 = SPYA6+2.*PYAF 
233. F''YA7 = SPYA7+2.*PYA7 

C 
234. 5 IF((L1 .GF. 2 .1W. L2 .(E. 2) .Arin. K1 .Gc. T .ANn. 

1IJ1 .GF...TJ 	.AND. 	Tx1 .GE. LA) GO TO 13 
235. TX1=LA 
236. TJ1=IJ 
237. IF (T .GT. K1) Ki=r 
238. Y7AP _ (1.+Zc)"2+C*C"(XA (LA)-XRl *"2 
239. X7A M = (1 . -7C) * 42+C"C'F (XA (L A) -X=') ""2 
740. 	SYA81 = ALOG(((1.+ZR) FSOPT (X7.AP+C*C"(Y 4 (LA)-CPS)**2))/ 

1 	((1.4 7c)+SQFT(X7AP+C"C`(Y3-CA)**2))) 
2 	-(1.+7F)"(1./ COPT(X7AP+C'0+ (Y4(LA)-CA) 4*2)- 
3 	1./OPIAx7AP+C4,0" (Y3-CA) ""21 ) 

241. 	FYA8? = ALOG(((1.-7P)+SOPT(XZuM+C*C* (Y?-CA)**2))/ 
1 	((1.-7F)+SOPT(X7AM+C* C"(Y1(LA)-CA)4'*2)))-(1.-7_L)" 
2 (1./SOFT (X7AM+C"C'(Y2-CA)•*2)-1./SORT(XZAt1+C*C4(Y1(LA)-CA)"*2)) 

242. 	PYAA = SY481+FYA82 
241. 	TF(LA .EO. 1) S°YA8(Lfl) = -PYA8 
244. 	SrYA4 (L1) = SGYAR(L9)+2.'PYAP 

r 	-- 	 . 
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?45. 

246. 

247. 
248. 

SYA91 	= 	ALOG(((1.+7F)+SGPT (XZAP+C*C*(Y4fLA)+CA)**2))/ 
1 	((1.+7P)+SOF,T(X7AP+C*C *(Y3+CA)**2)))-(1.+ZP)* 
? 	(1./SOPT(X7AP+C' C*(Y4 (LA)+CA)**2)-1./SDFT (X?AP+CCC+ (Y3+CA)""2) ; 
FYA92 	= 	ALOC(t(1.-7P)+SO9T(XZAM+C*C`(Y2+CA)'+2))/ 
i 	((1.-7°)+SOFT( XZAM+C*C4.(Y1(LA)+CA)**2)))-(1.-ZP) 
2 

	

	(1./SGPT (XZAM +C&C" (Y2+CA) **2) -1. /SORT (X7AM+G*C* (Y1 ( LA)+CA)*"2 ) ; 
PYA9 = SYA91+SYA92 
TF(LA 	.EO. 	1) 	SPYA9(L9) 	= 	-DYA9 

249. SPYA9(LE) 	= 	SPYA9(LP)+2.*DYA9 
250. 13 CONTINUE 
251. IF(Y 	.GE. 	Y7 	.ANO. 	Y 	.LF. 	Y4(1)) 	THSUM9 	= 	-THSUMB 
252. IF(Y 	.LE. 	Y2 	.ANO. 	Y 	.GE. 	Y1(1)) 	THSUMA 	= 	-;HSUMA 
253. Pvl 	= 	(1.+ ACI**3*(t1.+7R)4 THSUMA+(1.-7P)*THSU"'E) 

C 
?54. PO 	14 	IX=1,NCA 
255.  IF(I 	.GT. 	2 	.0P. 	TJ 	.GT. 	1) 	GU 	TO 	8 
256.  KN=1 
2_57. CALL STP7 
258.  PY2 = ANS 
259.  IF(TX 	.70. 	1) 	SPY2 	= 	-PY2 
260.  KN=? 
261.  CALL STPZ 
262.  pv 	= 	ANS 
763. IF(TX 	.En. 	1) 	S°Y3 	_ 	-PY3 
264. KN=5 
265. CALL 	STP7 
266.  PYT~F 	= 	ANS 
267. IF(TX 	.En. 	1) 	S°Y6 	= 	-PYE6 
268. KN=6 
269. CALL STP7 
270. PYp7 = 	ANS 
271. IF(TX 	.EO. 	1) 	SPY7 	=-PY97 
272. CPY2 = 	SPY2+2.*PY2 
273. SDY3 = 	SPY3+2.*°Y7 
274. SFY6 	= SPY6+PY96*2. 
975. SPY' = SDY7+2.*PYB7 

C 
276. TF(L1 	.GT. 	1 	.0P. 	L2 	.GT. 	1) 	GO 	Tn 	8 
277. KN=3 
278. CALL STP7 
279. F''A2 	= 	ANC 
289. KN=4 
?81.  CALL ST07 
?82.  FPA? 	= 	ANS' 
283.  TF(TX 	.NE. 	1) 	GO 	TO 	16 
284.  FPA? 	=-FFA2 
285.  FMAP = 	-F9A? 
286.  16 F0 AP 	= 	FPAP+2.*FPA2 
287.  FMA? = 	FMAP+2.*FMA2 
288.  K2=!1 
289.  TJ2=0 
290.  IX2=0 
291.  8 Ir((L1 	.GE. 	2 	.OP. 	L2 	.GE. 	?) 	.ANC. 	K? 	.GE. 	I 	.AND. 

lIJ? 	.r,E. 	TJ 	.ANP. 	IX2 	.GE. 	IX) 	GO 	Tr 	14 
292.  TY2=TX 
.93. TJ?=IJ 

294, 
C 

IF(I 	.GT. 	K2) 	K'=T 

295. KN=7 
296. CALL CT47 
297. PYP8 	= 	ANF 
298. IF(IX 	.EO. 	1) 	SPY8(LP) 	= 	-PYP8 
299. 5PY8 (LR) 	= 	SPY8 (L8) +2.*PYP 8 
700. Km=A 
101. CALL STP7 
302. PYaQ = ANS 
703. IF(IX 	.EQ. 	1) 	SPY9(L9) 	= 	-PY,19 
304. SPY9(LQ)..= 	PY9 (L9) +2.*PYP9 
385. 14 CONTINUE 

C 
306.  IF(Y 	.GE. 	Y7 	.ANO. 	Y 	.LE. 	Y4(i)) 	SPY3 	= 	-SPY3 
307.  IF(Y 	.L=. 	Y? 	.ANO. 	Y 	.GE. 	Y1(1)) 	SPY2 	= 	-SPY2 
308.  HSUMA 	=(PYi*DALAP+((1.+7R)*SPY2+(1.-Z°)''SPY3)*DFLTAA)*0 
309.  TF(T 	.GT. 	2).G0 	TO 	12 
310.  SPY51 	= 	DALA9*SPYA6 
311.  SPY71=0ALA9'SDYA7 

C 
31.2. TF(L1 	.GT. 	1 	.0P. 	L? 	.GT. 	1) 	GO 	TO 	12 
313.  FmA 	= 	8.4 (DALAR"FMAT/3.-C*C1'DFLTAA*FMAP) 
314.  FDA 	= 	8.*(DALA9 1'FnAT/3.+C*C*DELTAA*FPAR) 
315.  41 dITE(6, 66) 	FPA,F`1A 
31.6. 66 FODMAT(/' 	_F°A_ _ =!_,E16.8.10X,.'.FMA .. 	='.F1.6_..A/1 
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nr;·'y = ?"C>«(1.+Ar:'·"2"'SPYfl+so Y6··OELTAAj·" 
~r.pv = ?-c.(nELT~A"SPY7-SPY7j""(1.+A~1""·2) 
S F'n =2."" CO A L A CH C' P Y A 8 (L E) -(''' r "I) EL TA A'" S PY 8 CL. P ) >< (1 ... CA ) .... ·2 ) 13. 
S~PZ = 2."(OALA2""SPYA9CLf?' +c"r·OfLTAA""SPYY(Lf:!)""C1.+CA ) .. ""2)/~. 
P Y 4 : 7l'l1". 12 CC"" ( • 1 2 h" (Y r: 1 • F ,. f, - YC 2'" FP A) f C -0 G~' Y ) 
PY5 = .125·7AZ·(rr,PY+.125· ('rC2w>FMA-YC1"FPA1/C) 
PY6 = .?5"YC1·C(lA2""FPA-lnlkF~A)/l~ •• ~FHZ'/C 
py7 = .?5""YC2"«ZA2.FMA-7t\1"F~A'/16.+~FPZ)/C 
p Y ~ (1 ) = ( Z c -Z C> -1 • ) ..,. .. 2" ( (3 ... y .. Y -1 • ) .. ( ( 1 •• Y) .. ( 1 • - Z::» + ( 1 • - Y ) • ( 1 • + 7R ) ) 

1 -k ... 7 P""Y""(Y·Y-1.») 
pY~r21=(7~·7R-l.)··?"«3."Y·Y-1.}·«(1,.Y'··?"(1.-Z~) 

1 "(1.-Y)"·?"(1.+ZP»+4."Y·(Y-'Y-l.)·{(1.+Y)4(1.-Z!=) 
2 -(i.- v ' .... {1.+Z Q )+(Y"Y-l.)· .... 2) 
py8(31=(ZC .. 7q-l.)· ... 2·f(~ ... Y~Y-l.)·«(1.+¥)·(1.-Zr.) .... 2 

1 +(1.-Y)·(1.+7Q) .. ·2)-R ... Z~·Y""(Y .. Y-l.}) 
P Y R (4) = ( Z F"" 70 -1 • ) ...... 2· ( (3. • Y·· Y -1. ) .. ( ( ( 1 • +Y) • ( 1 • - Z 0 ) ) ... 2 

1. +( (1.-Y) .. (1.+1P» .... ?)+~.~Y·(y·Y-l.)~«1.+Y)·(1.-ZR) ·"2 
(:' - (1 , - y ) • ( 1 • + Z £:) , .... 2) + CV .. Y -1 • ) ... 2" ( 7 0 ... Z t::: + 1 • ) ) 

Pr:): 1).0 
I F (Y • L :: • Y 2 • A ',1 D. Y • G ~. Y 1 ( 1 ) P 0= • S ". (1 • + Z J;' ) • 0 1 
IF(V .GE. V3 .A~JO. y .LE. Y4(U) FQ:.C;·(l.-ZR)"Ql 
on lS ''is=1,£. 
PHI Y ( '1 S) = (H S Wl A + P v 4 .. P Y 5 - p Y 6 .. pY 7 - F 0) .. 0 Y R ( MS) 
j:cTlJoN 
PlO 

FUNCTTnN °ACTNT(~N) 
o T"'ENSI nN POT (Zr-7) ,POB (257) ,P)( T (7, ('I:' 7' ,PXf (7.257) ,x (8 ) 
C(l""M()~' IVAP~I Y.x,XP 

1 IVAPAI POT,pne,p)(T,PXP 
2 fVA~rl 7Q,IJ,IX,~C,CA 
'3 ICONAI 7U,ZL.YU,vL.C,ErS,~T,oT 

• A NO. ( K~' • f I). 1 • 0 c. K N • E Q. 7)) 

1 PAnT =«Z-AC)~~2/fXYP+(Z-AC) •• 2)·.2.5)·(1.+Y) 
~~~R =«7-~C}+~2/(XY~+(7-AC} .. ·2'··2.5) .. (1.-Y) 
GO TO 11 

2 ~orn =((7+Ar' .... 2/(vYP+(Z.AC)·"'?' .... 2.5'''(1.+Y) 
~An~ =(Z+AC)··2/(XYM+(7+AC)··2'·-2.5)·(1.-Y) 
GO TO 11 

3 R~~T = (Z-1.)/(X~C+(Z-1.)"·2)~"2.~ 
PA~g: 0.0 
Gn TO t1 

4 Fl\OT = 0.0 
PAon = CZ-l.)/(XYC+(Z-1.) ik 2'--2.5 
GC1 TO 11 

~ XZA~ = C·C""(X(TX)-XQ)·"2+(Z-AC)"""2 
I=' L\ 1) T= ( 1 • + y ) .. ( ? -1. ) II ( 3 ... C· G" (1 ... Y) ... 2 -? ... )( Z r. '-1 , I (X Y P • (Z -1 .) ... 2) ." 3 • 5 
p A 1) n = ( 1 • - Y) • ( 7 - 1 • , • ( 3 ... C .. C .. ( 1 • - Y) "'.2 - 2 ..... x Z M~ ) I (X Y ". • (Z -1 .) 4o'" 2) ...... 3 • c:; 
r,0 TO 11 

5 X7Ao = C·C·(X(IX)-XQ)··~+(Z+L\C)··2 
!:' A OT= ( 1 • + Y )." C 7 + 1. ) • (3 • • C· C" (1 • +Y) ..... 2 - 2 ... X 7 A C ) I ( X Y P + (Z +1 • ) .... 2) .. ""3 .? 
Pl\on=(1.-Y'·(7+1.)"(3.·C-C"(1.-y)·k2-?~XZAP)/(XYM+(Z+1.}~·2)"'''3.~ 
G n TO 11 

7 PAfJT : 1./(xrl+(Z-Z~)"·2)·"l.t:' 
FA~9=O.(l . 
GO Tn 11 .. 

~ r~l")C' = 1.1 (XC1+ (7-ZP) "-2) ... ·l.S 
pj\nT = 0.0 

11 IF(J .LC. ?J Gn Tn 12 
JA = ?"+fJ-2)+1+JT 
GO T('1 13 

12 TF(J .~O. 2) JA~3 
IFfJ .::n. 1) JA=JT 

1,~ J~(TX .GT. 1) r,~ TO 1t. 
oAOINT = POT(JA)"PAOT+FO~(JA'4Rl'lOE 
Pt:'TUPN 

14 17 = TX-l 
PAn!NT = PXT(I7.JA}"PA~T.PX8(T7,JA,.prD8 
P ET'JR"l 
FNn 
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'83. 	SU90OUTINE STP7 
384. 	DIMFNSION STGT(13) 
185. 	COMMON /CONA/ 7U,ZL,YU,YL,C.EPS,AT,PI 

1 	/VAP9/ Z,J,JT 
2 	/CONC/ ANS, KN 

387. ST GT (1) = 0.0 
388. WIDTH=ZU-ZL 
389. W7=WTfTH 
390. POWFR=1. 
791. 	JM=1 
392. 	1 J=J+1 
193. 	DNS=STGT(1) 
394. TEMpL=WZ 
395. POWEP=0.5*POW=P 
79.7. 	

7=7L+WZ
W7 	• 

97. 
398. 	SUM=0.0 
3Q9. 	['O 2 JT=1, JM 
400. 	SU" = SUM+RADTNT(KN) 
401, 	2 7=7+TEMPL 

403.  
404.  
40=. 
406.  
407.  
408.  
409.  
410.  
411.  
412.  
413.  
414.  
415.  
416.  
417.  
418.  
419.  

STGT(J)=0.5*SIGT(J-1)+SUM*POWEP 
r=1. 
N"1=J-1 
00 7 KOUNT=1, N 11 
KL=J-KOUNT 
Pi=r+r 
P=R1+°1 
SIGT(KLI=SIGT (KL+1)+(SIGT(KL+1)-SIGT (KL ))/ ( ~ -1.) 

3 CONTINUE 
I5(.) .GE. 9) GO TO 5 
TF(ABS(ANF) .LT. .0000001) GO Tn 4 
DELTA = APS((SIOT(1)/ANS)-1.) 
IF(DELTA-EPS') 5,5,4 

4 JM=JM+JM 
GO TO 1 

5 APS=STGT(1)*WIDTH 
rpruPm 
rP!fl 

420. S(JnC'OHTINE ROM(EPB) 
421. DIMENSION SIG7T(8,4),PHTY(4),CSUM(4),PESL(4) 
422. COMMON /VAPC/ ZR,TJ,IX,AC,C( 

1 	/COMP/ PCSL 
2 fcnNr, I,PHIY 

T=1 
00 R.JS=1,4 

8 STG7T(I,JS) = 0.0 
WIDTH=2. 
W7=Wi nTH 
POWEp=1. 
JJ=1 

1 I=T+1 

no 16 KS=1,L 
16 rESL(KS)=SIG7T(1,KS) 

IEMPL=W7 
nOWER=0.5*PoW-R 
W7=^.5*WZ 
7F=W7-1. 

no a TS=1,4 
9 CSUU(IS) = 0.0 
fi0 2 TJ=1,JJ 
CALL 'HIYY 
nn 10 KS=1 ,4 

442. 10 CSUM(KS) = CSUM(KS)+PHIY(KS) 
443. 2 70=7PfTEM2L 

C 
1444. 	rO 11 JP=1 , 4 
445. 11 SIG7T (I,Jr) _ .5*STG7_T((I-1),JS)+CSUM(JS)*POWE4 
446. P=1. 
447. N'i1=T-1 
448. DO 3 KO1JNT=1,wM1 
449. KK=T-KOUNT 
450. P1=5+° 
451. R=ot+01 

C 
L23. 
424, 
42.5. 
426.  
427.  
47, 
429.  
430.  

C 
431.  
432.  
433.  
434.  
415. 
436.  

C 
437.  
438.  
439.  
44n. 
441. 
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C 
452.  
453.  

454.  
45F. 
456.  
457.  
458.  
459.  
460.  
461.  
467. 
463.  
464.  
465.  

466.  
467.  
468.  
469.  
470.  
471.  
472.  

nO 12 NS=1,4 
12 STG7T(KK MS) = SIGZT((KK+1),NS)+(SIGZT((KK+1),NS)-SIG7_T(KK,NS))/ 

1 	(P-I.) 
3 CONTINUE 

IF(I .GE. 8) GO TO F 
F'FSLT = AFS(PESL(1)) 
Pn 13 IS=2,4 
TF(AQS(RESL(TS)) .GT. PESLT) FESLT = C.E{S(=ESL(IS) ) 

13 CONTINUE 
IF(^ESLT .LT. .200 001) GO TO 4 
rFLTA = ARS(TG7T(1,1)/FESL(1)-1.) 
nn 14 JS=?,4  
OFLA = 49S,(SIGZT(1,JS)/4ESL(JS)-1.) 
IF(n1LTA .LT. OFLA) OPLTA=OELA 

14 CONTINUE 

TF(PELTA-F°S) 5.5,4 
4 JJ= J 1+JJ 

GO TO 1 
5 nO 15 IS=1,4 
15 PESL(IS) = STGZ7. (1.IS)*14IOTH 

PFTI1"N 
ENO 

473.  
474.  
475.  
476.  
477.  

C 
478.  
18F. 
186.  
187.  
1.88. 
189.  
190.  
191.  
192.  

193.  
194.  

C 
195.  
196.  
197.  
198.  
199.  

C 
200.  
201.  
202.  
203.  

204.  
705. 
206.  

207.  
208.  

C 

SU9'OUTINE PHTZ7 
(7IMENSIO^I PHIZ(4),P78(4),XA(8),Y4(8),Y1(8) X(8),SPZ,8(129). 

	

1 	SP707(129),SPZ3(129).SpZA8(129),SP7A7(129),SPZ2(129),SP7_1(129) 

	

1 	,PMT(257).P.9(257),EP731(129) 
CnMMON /CONA/ 7U,7L,YU,YL,C,EPS,AT,PI 

	

1 	/VAR?/ Y,X,XP 

	

2 	/VAPC/ 7R,IJ,TX,AC,CA 

	

3 	/CONB/ L1,L2,NCA,DALA,OI,GELTA,C:ALAP,Y1,Y2,Y3,Y4,XA 

	

4 	/CONIC/ ANS, KN 

	

5 	/CONE,/ I,PHIZ 

	

5 	/CON=/ FPA,F"A,P'1T, PME 
IF(I  .GT. 1 • .0F. 	IJ .GT. 1) GO TO 1D 
IF(ABS(Y) .GT. .896) AC=.69F+.104*SIN(ARCOS((HBS(Y)-.89E)/.104)) 
TF(APS(Y) .LT. .896) AC=1. 
YC1 = (Y*Y -1.) *(1.+Y) **2 
YC2 = (Y*Y-1.)*(1.-Y)**2 

IF(L1 .GT. 2) GO TO 10 
K1=0 
K2=0 
IJ1=0 
IX1=0 
TJ2=0 
IX2=0 

10 IF(AES(ZP) .LT. .8788) CA =1. 
IF(A9S(7P) .GT. .8768) CA= 1.-.121212/C+.121212*COS (AF:SI N((A _?S (ZR)- 

	

1 	.8788)/.121212))/C 
7A1 = 6.*Zp*(1.+Zc) 
ZA2 = -6.*ZP*(1.-ZR) 

IF(I .LE. 2) GO TO 1 
LB? (T-2)+1+IJ 
GO TO 2 

i IF(I .EO. 2) L9=3 
IF(I .EO. 1) LP=IJ 

2 PO 4  LA=1,NCA 
IF(I :GT. 1 .OR. 	TJ .GT. 1) GO TO 3 
XZA = ( (1.+AC)*'2+C*C"(XA(LA)-1 44-2) 
P7A5 = (0`3-Y)/SO?T(XZA+C*C*03-Y)"*2)- 

1 	(Y4(LA)-Y)/S0RT(X7A+C 4C*(Y4(LA)-Y)*x2))/XZA 
IF(LA ..EQ. 1) SPZAF=-PZA5 
SPZ4S=SPZA5+2. 4P7A5 
PZA6 = ((Y2-Y)/SORT(X7_A+C*C*(Y2-Y)**2)- 

	

1 	(Y1(LA)-Y)/SOPT (XZA+C*T*(Y1(LA)-Y)".?))/XZA 
IF(LA .F0. 1) SP7A6=-PZ1 6 
SP7A6=SPZA6+2."P7A6 

176.  
177.  

178.  
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179.  
180.  
181.  

182.  
183.  
249. 

C 
246.  
247.  
248.  
749, 
250. 
251. 
252. 
253. 
254. 
255. 
256. 
257. 

C 
258. 

259. 
269. 
261. 
26?. 
263.  
264.  
269. 
266.  
267.  
268.  
269.  
270.  
271.  

3 I9 t(L1 .GT. 2 .OP. L? .(,E. e; .ANF. K1 .GE. I .ANP. 
1IJ1 .GE. IJ .AND. 	IX1 .(,E. LA) GO TO 4 
IX1=LA 
IJ1=IJ 
IF(T .GT. K1) K1=T 
XZA1 = (1.-Z.G)**2+C*C'*(XA(LA)-xR)*+2 
IF(ABS(XZA1) .LT. .000001) GO TO 8 
PZA1 = (1.-ZP)*((Y2-CA)**3/(XZ_A1+C*C*(Y7-CA)**2)**1.5- 
i 	(Y1(LA)-CA)**3/(XZA1+C*C*(Y1(LA)-0A) 4 *21**1.5)/XZA1 
PZA? _ (1.-ZR)*((Y2+CA) 4*3/(XZA1+0*C*(Y2+CA)'+*2)**1.5 
i 	-(Y1(LA)+CA)**3/ (XZA1+C`C*(Yi(LA)+CA)*a21*41.5)/xZA1 
GO TO 9 

8 P7A1 = 0.0 
PZA7=n.n 

9 X7A2 = (1.+7F)**2+C*C*(XA(LA)-XP)**2 

IF(ABS(XZA2) .LT. .000001) GO TO 11 
P781 = (1.+7_P)*((Y4(LA)-.,A)**3/(XZA2+C*C*(Y4(LA)-CA)**2)**1.5-  

1 	(Y3-CA)**3/(XZA2+C'C*(Y3_CA)**2)4*1.5)/X7A2 
P702 = (1.+78)*((Y4(LA)+cA)s*3/(X7A2+C"C*(Y4(LA)+CA1**2)**1.5- 

1 	(Y3+CA)**3/(X7A2+C"C*(Y3+CA)**2) 4*1.9)/XZA2 
GO TO 12 

11 P7E11=0.0 
P7A?=0.0 

17 TF(LA .EO. 1) SPZ1(L9) = -(P7t1+P791) 
SPZI(LB) = SP71(L5)+2.*(P7_A1+PZ 1) 
IF(LA .EO. 1) SPZ2(LB) _ -(PZA2+PZB2) 
SPZ2(L9) = SP72(L9)+2.*(PZA2+PZ92) 

XYC4 = C*C*((XA (LA)-XP) **2+ (Y4 (LA)+CA) **2) 
XY! 3 = C*C* ((XA (LA)-XF) **2+ (Y3+CA) **2) 
XYC2 = C*C*(.(XA(LA)-XP)**2+(Y2+CA)*''2) 
XYC1 = C*C* ((XA (LA) -XF.) **2 + (Y 1 (L A) +CA) *"2) 
XYCM4 = C4C*((XA(LA)-XP)**2+(Y4(LA)-CA)**2) 
XYC'"3 = C*C4((XA(LA)-XP)s*2+(Y3-CA1**2) 
XYC'12 = C*C* ((XA (LA)-XR) ** 2 +(Y2-CA)**2) 
XYC'a1 = C*C*((XA(LA)-XR.)**2+(Y1(LA)-CA)**2) 

PZA7 = (1.+ZF)*((2.*XYC"4-(1.+ZP)*'`2)/(XYCML+(1.+7F)**2)4.2.5 
1 	-(2.*XYCN3-(1.+ZR)`{2)/(XYCM3+(1.+7R)* 4 2)**2.5)+(1.-7P)* 
2 	((2.'XYCM2-(1.-7P)**2)/(YYCM2+(1.+7R)*,2)*"2.9- 

(2.*XYCM1-(1.-ZP)**2) /(XYCm1+(1.-ZR)**2)**2.5) 
IF(LA .EO. 1) SPZA7 (LP) _ -PZA7 
S12 7_A 7 (LB) = SC7A7(LB)+2.* 12ZA7 
PZAR = (1.+ZR)*((2.*XY04-(1.+7_F;)**2)/(XYC 4+(1.+7R)**2)**2.9- 

1 	(2.*XYC3-(1.+7R)**2)/(XYC3+(1.+Z9)**2)**2.9)+(1.-7F)* 
2 	((2.*XYC?-(1.-ZP)**2)/(XYC2+(1.-ZP)**2)**2.5- 
3 	(2."XYC1-(1.-79)*"2)/(xYC1+(1.-ZR) **2)**2.5) 
TF(LA .Ef. 1) SOZAP (LR) = -P7_A8 
SP7A8 (LF) = SPZAA (LP) +2.*PZA8 

4 CONTTNUE 

PO 6 TX=1,mCA 
IF(T .GT. 1 	.(V. 	IJ .GT. 1) GO TO 5 
KM=2 
CALL STFZ 
P 705=ANS 
JF(IX .EQ. 1) SPZ95 = -nZP5 
5P755 = SPZ95+2.*12 Z95 
KM =7 
CALL STR 7_ 
P7915 = ANF 
IF(IX .EO. 1) SPZRr. _ -0786 
SP7c6 = SPZ96+2.*PZ86 

5 IF((L1 .GT. 2 .OP. L2 .GE. 2) .AND. K2 .G7. I .AND. 
1IJ2 .G. IJ 	.AND. 	Ix? .GF. IX) GO TO  6 
IX?. =TX 
IJ2=IJ 
IF(T .GT. K2) K2=T 
KM=1 
CALL ST07 
PZA3  = ANS 
IF(IX .EQ. 1) S°Z3(L7) = -PZA3 
SP73 (LB) = SPZ3 (L9 ) +2.*PZA 3 
KM=E 
CALL STPZ 
PZA31 = ANS 
IF(IX .EO. 1) SP731(LE) = -P7A31 
S127.31(L5) = SP731(LBB1+2.*P7A31 

209.  

210.  
211.  
212.  
213.  
714. 
215.  

216.  

217.  
218.  
219.  

C 
220.  

222.  

223.  
224.  
22 5,. 
226.  
227.  
228.  
229.  
230.  

C 
231.  
232.  
233.  
234.  
235.  
236.  
237.  
238.  

C 
239.  



272. 
273. 
27ft. 
2. 7 r:: • 
276. 
277. 
278. 
279. 
280. 
281. 
287. 

C 
28.3. 
28~ • 
285. 
286. 

2R7. 
768. 
289. 
290. 

2Ql. 
292. 

C 
293. 

294. 

295. 

296. 

297. 
2Q8. 
299. 
~OO. 
301. 
3(J2. 
~03. 
304. 
305. 
~06. 

~O7. 
308. 
309. 

310. 
~11. 
312. 
313. 
114. 
315. 
316. 
317. 
318. 

C 
319. 
120. 
321. 
~ 22. 
323. 
324. 
325. 
326. 
327. 
32R. 
329. 
"no. 
331. 
332. 
333. 
334. 

C 
335. 
136. 
~37. 

KN=4 
CALL STI:'Z 
PZt37 = tiNS 
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IF(JX .EO. 1) SPZ97(LF) = -pzr.-? 
SP7°7(L9) = Spz::;7(LeH2 .... pz::7 
Kt-.J=5 
CALL STR7 
PZB~ = ANS 
IF{TX .EO. it SPZ!:'8(L8) = -PZS8 
S~zoFqL3) = SPZ::l8(LO)+2 .... PZ8~ 

6 CONTINUE 

TFCI .GT. 1 .0°. IJ .GT. U GO TO 13 
SGY~' =-2." (C"C"C"O::L TAA"SPZ':,'3- (1.+AC)·"2·0ALA-:·SPZA51/3. 
S G Y ~ = - 2 •• (G" C ... C .. [1 EL T A A • S !" Z Cl 6 - ( 1 • + A C ) ..... 2'" Cl A l A 0 • S P Z M) 13 • 

13 1"713 = C"'C"'C·(DALA8"«1 •• Y)"'SPZleLP)+(1.-Y'~SPZ2(L&»/3.+ 
1 (1 •• CA) ..... 3"'nFLTAA .. «1.+Y) .... SpZ~(LC)+<1.-Y) .. SPZ31(L2») 

n F Z ~~ :: 2." ( n A L A IV'S P 70 7 ( LA) /3. - C .... C .. 0 ='L T A A .... :; p 7 B;' (L B ) .. (1 • + G A ) ..... 2 ) 
OF?"" =2." (OOLA3"SPlfll3fL9) 13.+S·C"'DELTAA"'SP1EA (LB)"'(1 .+(A) ...... 2) 
PZ4 = .25 .. 7~1·«Y:2 .. FPA-YC1 .. FMA) .. C/15.+~GYM) 
PZ5 = .25"7A?"( (VC2 ... FMA-YC1 .. FPA) .. C/16.+~GYP) 

P75 = .12S&C·YCi K (PA1&FMfl-ZA2"FPA)/B.-OFZH) 
PZ7 = .12S"'C"Yr,2.1it( (Zfl? ... FMA-ZA1 ... FPA)/8.+DFZP) 

P Z 8 (1) = ( Y ... Y -1 • , .. -... 2" ( (~. • 7 ~ J& 1 k. - 1 • I ... ( ( 1 • + Y , .. ( 1 • -lr: ) + ( 1. - Y ) ... ( 1. + 7 "?) ) 
1 -4."ZR.litY"(ZP"Z~-1.» 

PZIH2) ::(Y"'Y-1.) JL"'2- «(3.·ZP"7~-1.1"'«1.+Y) "+2'" (1.-Z D )+ (l.-Y) ..... ?"'" 
1 (1.+Z0»-.ll,."Y·Z~"(ZP"'ZR-l.» 

P 78 ( 3 ) = ( Y J& Y -1 • ) ... ..,. 2" ( ( 3 •• ? ~'_ .. 7 R - 1 • ) ... ( ( 1 • + Y ~ ... ( 1 • - Z R ~ ..... 2 + 
1 ( 1 • - Y ) .. ( 1 • + Z I;' ) ..... 2 ) + U ... Z;; ... (7 c .. ZP - 1 • ) .. ( e 1 • - y ) .. ( 1 ... Z?, ) -
2 (1.+Y"(!.-Z~».(zc"ZR-1.)"'·2) 

t' 713 ( 4) = ( " .. y -1 • ) .... ? .. ( n ... 7 R .. Z R - 1 • ) .. ( ( ( 1 • +.,. ) ... ( 1 • - Z I:' ) ) ..... 2 
1 +- ( ( 1 • - Y) ... (1 • + l f,:') ) .... 2 1 + 4 ... Z f;1 ... (Z R JI. Z ~ -1 • ) '" ( (1. - Y) ....... 2 ... ( 1 • + Z R) 
2 - ( 1 • -+ Y) "' .. 2 .. ( 1. - Z'O;) ) + ( zo .. Z P-l • ) ..... 2 .. ( 1. + Y'" Y ) ) 

P.JP = !ZR-ZL)/.GQ7 
JP = IFIX(RJD+i.) 
IF(JP .LE. 1 .OP. JP .G::. 2~7) GO TO 14 
pc = .5"(1.-Y)"PMT(JP)+.5"e1.+Y)"PMI=(,JP) 
Gf') TO 15 

14 pI:' = 0.1) 
1S DO 7 '-fS=1.4 

7 PHI7(MS) = (P75-Pl1 ~-PZ44-PZb+PZ7_PF) "'PZP. ('1S, 
F:-TuoN 

16 

17 
1 

2 

3 

4 

c; 

6 

11 

E~!n 

FUNCTION ~ADP'r(I01) 
OIM::NSION POT(257J,DOB(?57),PXT(7,257),DX8(/,257),X(B) 
C0~MON IVA~8/Y,X,XR 

1 IVA~AI POT,poe,PXT,PXB 
2 IVARCI ZP,IJ,IX,nC,CQ 
3 ICGNAI ZU,ZL,YU,YL,C,EPS,AT,FJ 
4 Iv~pnl 7.J,JI 

T F (J • ~ r:l. 2 • A ~J n • J T • E Q. 1 • AND. K N • LE. 2) GOT 0 10 
GO TO 17 _ 
XCA :: C.litC.«1.+Cfl) ... -.2+(X(IX)-Xt:') ..... Z) 
XYP = C .. C .. «1.+Y,.· ... Z+(X(IX)-XP) .... 2) 
YY"1 = C"C"«(1.-Y)+.Iit?Hxcrx)-xr, .. .lit2' 
GO T (1 (1, 2 , 3, 4 ,5, S) t K N 
~flOT :: 1./(~CA+(Z-70''''''?)~'''?S 
P A or = 0.0 
GO TO 11 

XAC = C .. C .. (X(!X)-XO, ..... 2+(Z-AC) .. ",2 
PAnT = (1.+Y'· .. 3.1it(!-flC)/(XAC .. (XYP+(7-AC) ... 2' ..... 1.5) 
PAI'JR = (1.- 'd ....... 3 ... (Z-AC)/(XAC .. (XYM+(Z-AC).Iit .. 2) ...... 1 1;) 
GO TO 11 ..-
XflC1 = C"C"'{X(!X)-XI:').Iit"2+(Z+AC)""''''2 
PAnT = (1.+Y) ... ·~ .. (Z+Ar.'/(XAC1· (XYP+(Z+Ar,. ... ~p·--.1.5) 
~CI'J~ = (1.-Y) .... 3 ... (l+AC'/(XAC1 ... (X)M+(Z+Ar) ... 2)~.lit1 ~) 
GO TO 11 ~ .-
RA 'l T = (4 .... ( 1- Z :") .. '" 2· XC i.i ) / ( XC A + (Z - Z';I I ..... 2) ..... 3 S 
PAn~ = o.r .-
GO TO 11 
~llr)T = 0.0 
PAO~ = (4 ... (7-ZC) ...... 2-XCA)/(XC~+(Z-ZP) ..... 2) ...... ~ 5 
GO TO 11 • 
FAn T = 0.0 
PA08 = 1./excA+(Z-ZP) ..... 2) • .lit2.S 

TF(.J .LE. 2) GO TJ 12 
JA = Z ...... (J-2)+l+JT 
GO TI) 13 

-'---------.-~ ._--------- ._-
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338. 12 TF(.J .EO. 2) JA =3 
339. TF(.) .EQ. 1) JA=JT 
340. 13 IF(TX .GT. 1) GO TO 14 
341. RADINT = POT(JA)*?ADT+POB(JA)*RAPD 
342. r ET'JPN 
343. 14 I7 = IX-1 	

4PAf)T+PXf (IZ,JA)'RAf3 344. F'Af)7NT = PXT (_I 7,JA) 
345. P ETUPN 
346. END 

177. S119=,OOTINF 1.1-1I Y7 
178. C'I4ENSION PHYZ(4),PY75( 4 ), XA(c),Y4(b),Y1(4),X(B),SPYZA3(1?9), 

1 	SPYZA 4(129),SPYZE3(129),7FYZ64(129),FNZ(129),FPZ (1?9) 
,P1T(2571,P4 (?5') 

179. CO ON /CONh/ ZU,7L,YU,YL,C,tFS,AT,(T 
1 	/VC.F3/  
? 	/VAP;/ p,lJ,IX,s4C,cL 
3 	/CON,':/ L1,L2,NCA,GALA,Q1_,GELTAA,GALA,Y1,Y2,Y3,Y ,YA 

/CnNC/ ANS, <N 
/CONr/ I,PHY7 

F 	/COMP/ FPA, = i•tA, P'-)T, P,t E. 
18C. 	IF(I .GT. 2) GO T:) 10 
181. IF(1F(Y) .(T. .896) AC = .89•=+.1C 1L 4 S)N(A =Cf S((ABS(Y)-.896)/.1C--)) 
182. IF(ABS(Y) .LT. .896) AC=1. 
183. YC1 = (2.*Y-1.)-(1.+Y)**2 
184. YC2 = (2.*Y +1.)*(1.-Y)**2 

C 
185. IF(L1 .GT. 7) GO TO i0 
186. K1=0 
187. K7=C 
188. IJ1=0 
189. TJ2=C 
190. IX1=0 
191. T X2= 0 
192.  
193. 10 IF(ACS(ZF) .LT. .d78b) CA=1. 
194. TF(ARS(ZP) .G-. .8788) '.A =1.-.121212/"C+.121212"..OJ(“FIN((AL:S(Z.=.)- 

1 	.8i8.)/.12121?) ) /C 
195. 781 = (2.'ZR-1.)*(1.+ZF)**2 
196. 7A2 = (2.*Z.7 +1.)*(1.-Zi)**2 
197. TF (1 .LE. 2) G0 .TJ 1 
198. LP=2**(I-2)+1+IJ 
199. GO TO 2 
?00. 	1 IF(I .EO. 2) L.::=3 
201. 201. 	IF( .EO. 1) LB=IJ 

C 
202. 2 PO 4 LA=1,N:A 
203. TF(1 .GT. 2) G') 13 3 
204. XAC = (1.+AC)**?+C*C *(XA(LA) -~~ ) **2 
205. DYZA1=1./(XAr+C •-C`(Y4(L8 ) -Y) - '.2) 4 x1.-1./(XLC +C- C*(Y3-Y)*K2)"-1.:' 
206. IF(LA .EO. 1) SPYZA1 = -PYZA1 
207. SPYZAI = FPYZA1+2, -PYZA1 
208. PY7-A2=1./(XAC+:.*C*(Y2-Y)**2)*X1.5-1./(XAC+i:*C4 (Y1(LA)-Y)**2)**1.5 
209. IF(L A .EQ. 1) 'Y?A'' _ -PYZA2 
210. -PY7A2 =  

211. 3 IF((L1 .G7 . 2 .(R. L2 .5E. ?) 	.AF•.C. K1 .Gc. I 
lIJ1 .GE. IJ .AND. 	IX1 .GE. LA) Gu T; - 

212. IX1=LA 
713. 	IJ1=IJ 
214. IF(I .GT. K1) K1=I 
215. XZ•1 = (1.-ZP)**2+:;*G*(XA(LA)-X 7-1**2 
7.16. 	XZP = (1.+7 ) "*2+0*7,`(Xf. (LA)-X',)"2 
217. 	PY7L3 = (1.+7,) `*2*(1./ (XZP+C' C(Y 4(Li1 )-CA)-̀ *')".1.C- 

1 	1./(X-7°+r.*Cx(Y3-CA)*4 2)*'1.5)-(1.-ZF) *'2- (1./(X7:+ 2 	C*C*(Y2-CA)**2)**1.5-1./(X?(•t+('*C*(Y1(Lh)-CA)**2) **1. ,) 
218. 	IF(LA .EEQ. 1) SPYZA.'(LU) _ -FYZA3 
219. 	S'Y7A3(LB) = SPYZA3(L9)+2.*PY7A3 
720. FY7f.4 = (1.+7- )'*2*( 1./(X7P+C- 0'(Y4(L4)+CA)'*2)""1.-1./(X7.F+ 

1 	•*:*(Y3+CA )**2)**1.5)-(1.-Zr)**2*(1./(XZ:1 +C*L *(Y2+.;4)**2) 
24 *1.5-1./ (X7v+C*C' (Y1 (LA) +CAP "2) ."1 .:1 

721. IF(LA .E_Q. 1) SPYZA4(LR) = -PY ZA4 

222. 	SPY7Af.(LE) = C9YZA4(LF)+2.*lYZA4 
223. 4 CONITNUE 

1' 
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224. 
?25. 
226.  
227.  
228.  
229.  
230.  
231.  
232.  
233.  
234.  
235.  
236.  

237.  
238.  
239.  
240.  
241.  
242.  
243.  
244.  
245.  
246.  
247.  
248.  
249.  
250.  

C 
251.  
252.  
253.  
254.  
255.  
256.  
257.  
?58. 
259.  
260.  
261.  

262.  

263.  

264.  

265.  

266.  
267.  
268.  
269.  

in 	rX=1,NCA 
IF(i .GT. 2) GO TO 
KU=1 
CALL ST=Z 
PYZR1 = ANS 
IF(TX .FQ. 1) 5°Y791 = -PYZ'1 
5PY7.61 = SPYZ1+2.*PYZ61 
KN=2 
CALL ST= 7 
PYZE2 = ANS 
IF(TX .EQ. 1) SPY7E2 = -PYZE2 
SPY762 = S°YZe2+2.*FYZE2 

5 IF((L1 .GT. 2 .0r. L2 .Gt. 7) .AP'D. K2 .G_. I .A'S). 
1IJ2 .GE. IJ 	.A10. 	IX2 .GE. :X) GO Tn 6 
TX2-Ix 
TJ?=IJ 
TF(T .GT. K2) K2=I 
KN=:3 
CAL! ;T;7 
PYZ3=ANS 
TF(IX .EO. 1) SRYZ`'.7(LE,) - -F'Y!_2,3 
!PYZO3(LD) = 7,PYZ93(L91+2.*PY723 
KM=L 
GALL ST?Z 
PYZ-:4 = ANS 
IF(TX .EQ. 1) S°YZ?4(LE) = -PYZD4 
SPYZF4(_11) _ SPYZb4(L 3)+?_.*PY7_~4 

6 CnNTI'.UE 

1F(T .GT. 2) G0 1.1 
PAY = 2.*(02 9'SPYIA1• 	 7_1*UELTA4) 
GPY = 2.` (DELTAA'*;'-,1*SPYZ^2-GCALA6."-SPYZ.A24 (1. +AC) *"2/:S.) 

7 1F(LF1 .GF. IF) G:1 TO 8 
TF (L 1 1. .LT. L(1) LR1=L3 
F"I(LP)=2 .*(0ALAP'SPY7A3(LP)/3.-C`C4 (1.+CL1 - '•2*-DELTA1 4 SPY7E3(! Es) ) 
FPZ(LP)=2.". (0ALA9"SFYZA4(LI3)/::: .+(1.+CA) 4̀ 2*.,*(.*DELTAA 	 ) 

8 PY71 = ZA1*((Y,;1*FiA-Y02*FPA)/ 0 .-f,MY) 
PY7?. = 7A2 4 ( (Y 17,2 47 ".A-YCII.*Fr3 14) /8.+GPY ) 
FY73 = YC1*((ZA1*=MA-7_A2*FPA)/c.-FMZ Uri) ) 
PY7L, = YG2*t(742*=MA-ZA1*FP41/8.+FPZ(L3)) 

PYZ~(1) _ (Z*Z - -1.)'(Y Y-1.) - (8.•Y`Z. 	(1.+Y) 4- (1.-Z; )+ c1.-Y)' 
1 	( 1 .+7L'.))-4 .*7.47i- 4 ( Y+Y-1 .1-(7l<.•Zi•-1. .)*(5.*t"(-1.1)/2. 
Pti7r(2)=(7r,: 4 7 - -1.) *(Y*Y-1.)'•(= ."- Y¢Z7 "( (1.+Y) 	2' (l.-ZF) +(' . -Y) **2' 
i 	(1.+7P))+2. 4 7.R *(Y *Y 	* 	+ -1.1((1. Y) *(1.-ZR)-(1.-Y1"(1.+Z~)) 
? 	-(7.F,"7-:-1.1'(5.*Y*Y-1.)) 
PYZS(3)=(70,4ZF-1.)'(Y'Y-1.) *(4.' Y"Z• •((1.+Y)'(1.-Zh,)•'2 

1 	+(1.-Y)*(1.+7?)* 2)+2.*.Y-(7ā:•7:-.1.)"((1.-Y)"(1.+Zf) 
?. 	-(10-Y)*(1.-ZR))-(Y*Y-1.)'(5.*7J.*Z=-1.) ) 
PYZ5(-)=(7P'7'-1.)'(Y`Y-1.)"(8.`Zr ,Y'(((1.+Y) (1.-Z'))* - 7 

1 	+A (1.-Y) 	)1*'2)+(Y*Y-1.)•((1.+Y)'(5.*Zt;+1.)*(1.-ZF)*"2 
2 	-(1.-Y)*(r.*7=-1.)r (1.+7, ) 4 *21+ (CPI 7:-1.)"((L.+ZP)• (5. .̀Y+1.) 
3 	"(1.-Y)*'2-(1.-7P) *(5.*Y-1.) "(1.+Y)**2) )/2. 
DO 9 !''S=1,4 

9 PHYZ (HS) = .?_c" (FYZ1+PYZ2+PYZ3+PYZ.4) `PY75(ML) 
F, ETI)P t) 
r  

270. FUM;:TI ON kADI NT (KN ) 
271. Ili MEN ION POT (257) 'POP (257).PX-(7,257),Lx',("•,25i) ,X(n) 
272. CC"1MON /VAR. / Y,X,Xh. 

1 	/VARA/ POT,O0il,PXT,PX(3 

/VAkC/ Zr,IJ,IX,I, C,CA 
3 	/G'JN1/ ZU, ZL,YU,YL,C,t_F E.AT,-1 
4 	/VA -'O/ Z,J, J1 

773. 	1 (J .EQ. 2 .AND. 	(KN .EO. 1 .0F. Kt .EQ. 3)) GL' - 0 1-, 
274. GG 70 17 
275. 16 XCA = C*L~A(1.+LA)**2+(v(tX)-Xc)**2) 

276. 
XYP = C*C *((1. +y ) **2+(xcT X ) -X l**2) 
XYM = C'C*((1.-Y)"?+(X(IX)-XL )'*2) 

278. 17 GO 10 (1,2,3,4). KM 
V 

279. 1 FADT = -(1.+Y) *r2* (7-AL)/(XYP+(7.-AC) -"•2)*''2.5 
280. FAfl = (1.-Y)**2*(Z-AC)/(XYM+(7.-AC)**2) . "2.. 
281. .G0 TO 11 
282. 2 PADr = -(1.+Y)*42" (7+AC:)/(XYP+(Z+AO-2)*"2.F. 
283. cAOf- = (1.-Y)*"2*(Z+AC)/(XY` +(Z+AC) *2) 4- *-2.,- 
284. GO TO 11 



290. 11 
291.  
292.  

IFtJ .LE. 2) GO TO 
JA = 2**(J-2)+1+JI 
GO TO 13 

1? 

TF(J .EO. 1) JA=JT 
13 IF(IX .GT. 1) GO TJ 14  

PATITNT = POT (JA) *P A()T+POI (JA) 	ADEM 
F' rT(IP'1 

14 IZ = TX-1 
PADINT = Pxr(TZ,JA)*kAo;+PXF(IZ.JA)*pt.o_ 
F=TI1FR! 
END 

293. 	12 IF(J .F(1. 2) JA=3 
29L. 
295.  
296.  
297.  
298.  
299.  
300.  
301.  
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285.  
286.  
287.  
288.  
289.  

3 PAM = (Z-Z=1/(XCA +(Z-Z=.)x"2)**2.5 
PAD9 = 0.0 
GO TO 11 

4 FtDT = O.r 
F Ar)r = (7-7•) /(XCA+(7.-7' )-42). '2.F 

0 

-.235998E+05 
-.230851E+05 

-.230761E+05 

-.230762E+05 

-.230765E+05 

0 

-.235998E+05 

-.34 4664E+0° 

-.229135E+05 

-.23C731F+05 

-.230762E+05 

-.230766E+05 

-.314664E+05 

-.247405E+C5 

-.223433E+05 

-.230838E+05 

-.237764E+05 

-.230767E+05 

-.242021E+05 

-.246470E+05 

-.230955E+0F 

-.230763E+05 

-.230767E+05 

-.246526E+05 

-.246157E+05 

-.230762E+05 

-.239767E+05 

-.246156E+05 

-.246165E+05 

-.230T67E+05 

-.246165E+05 

-.244553E+05 -.2465280+C5 -.246162°+05 -.246165E+05 

-.246035E+05 -.246185E+05 -.246165E+05 

-.246148E+05 -.246166E+05 

-.246162E+05 

0 .400074E+04 .872446E+04 .723730c+04 .727981E+04 .727930E+04 
.300056E+04 .842925E+04 .726054E+04 .727064E+04 .727930E+04 
.707207E+04 .733356E+04 .727934E+04 .727930E+04 
.726820E+04 .729273E+04 .727930E+04 

.727910E+04 .727052E+04 

.727941E+04 

0 .460074E+04 .140'330E+05 .117256E+05 .118080E+05 .118072E+05 
.300056E+04 .141560°+05 .117741E+05 .116077E+05 .119072£+05 
.113671E+05 .119230E+05 .113072E+05 .118072E+05 

.117840E+05 .118144E+05 .118072E+05 

.118068E+05 	.111077°+05 

.118075E+05 

SUMT(11 = -.120787E+03 	SU'+T(21 = -.128847E+03 	SI4T(3) = .381011E+02 	SUMT(41 : .6 
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APPENDIX XI  

The computer programs to find the deflections of a roller subjected 

to combined loading. 

Programs DIVTHX and DIWTHX are used to find the displacements 

of a roller in the y and z directions, respectively, when the roller 

is subjected to combined loading. 	Program DIVTHX is according to 

Eq. 5-47, and Program DIWTHX corresponds to Eq. 5-49. 

1. 
2. 

Some typical printouts are also shown. 

PPOGF,AM 	OIVTHX(INPUT,OUTPUT,TAPE5=INPUT,TAPE6=OUTPUT) 
DIMENSION 	PMT(257),PMB(257),BAT(257),:AB(25i),POT(257),POE (257), 

1 DYT(7,257),PXB(7,257),F3T(257),BR(257),X(8),Y1(8),Y4(8),XA(8), 
2 OISV(37) 

3. CU1'ON 	/VAPA/ 	POT,P05,PXT,PXB 
1 /VAP`'/ 	7+R,Y,IX,X,Xh 	AC,CA 
2 /CONA/ 	ZU,ZL,YU,YL,C,EPS,AT,PI 
2 /VAPf/ 	NCA,MM,PNtJ,FPA,FMA,DZk,DALAB,OELTAA,ALPH1,ALPH2, 
1 AL0H3,ALPH.,XA,Y1,Y2,Y3,Y4,0ISV,EY 

C 
4. PEAn(5,51) 	ZL,71J,YL,YU,C,AT,EPS 
5. 51 FORMAT(4F8.4,2F10.8,F1C.6) 
6. P=A9(5,54) 	ALPH1,ALPH2,ALPH3,AL°H4 
7. F4 FO4AT(4E15.81 
8. PEAO(5,52) 	(PMT(I),I=1,257) 
9. 52 FfPMAT(10F8.1) 
10. FEA[?(5,53) 	(BAT(I),I=1,257) 
11. 53 FOPMAT (10F8.E ) 
12. NCA = 	4 
13. FPA = 	-.29393266E+03 
14. FMA 	= 	.23103158E+03 
15. PMU=.3 
16. NN=257 
17. NO=129 
18. PI 	= 	3.14159265 
19. EY 	= 	3.00E+07 

C 
20. 00 	1 	T=1.257 
21. IA=252-I 
22. BA9(I)=BAT(IA) 

23. 1 PMB(T)=PMT(IA) 
24. Yo=0.0 
25. X(1)=0.0 
26. Y3 = 	. 58 35 
27. Y2 = 	-Y3 
28. Y4(1) 	= 	AT 
29. Y1(1) 	=  
30. XP = 	Sr)RT(AT*AT-Y3*Y3) 
31. nALA=XE/FLOAT(NCA) 
32. 01=4000. 
33. PALAP=Q1*fALA 
34. XA(1) 	= 	0.0 

C 
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35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 

2 

PO 	2 	I=2,NCA 
XA(T)=XA(I-1)+IALA 
Y4 (I) 	= 	SQRT(AT`AT-XA(I)*XA(I)) 
Y1.(I) 	_ 	-Y4(I) 
CONTINUE 
POT(1)=0.n 
POT(2)=0.0 
POT(3)=PMT(129) 
POR(1)=0.0 

44. P09(2)=0.0 
45. P03(3)=?MF(129) 
46. HT(11=0.0 
47. FT(2)=0.0 
48. FT(3)=EAT(129) 
49. B9(1)=0.0 
50. B9(2)=0..0 
51. FF(3) 	= 	BAB(1?9) 
52. DELTAA 	= 	9AT(?30)/FLOAT(NCA) 
53. 00 23 	I Y=2, NCA 
54. 23 X(IY) 	= 	X(IY-1)+0ELTAA 

C 
55. MI=2 
56. 4 NI=MI+1 
57. I9=9 
58. IM = 	(NC -1)/2*"(MI -2)+1 
59. NP 	(NO-1)/2"(MI-3) 
60. DO 	5 	TN=IM,NN,NO 
61. IF(IN 	.GT. 	NN) 	GO 	TO 	6 
62. IR=TB+1 
63. MB 	= 	2"* ('aI-2) +1+IR 
64. PT(MB)=EAT(IN) 
65. RS(MB) =EAE (IN) 
66. POT(MB)=PMT(IN) 
67. 5 P09(M3)=PNE(IN) 
68. 6 IF(MI 	.GE. 	9) 	GO 	TO 	7 
69. GO TO 4 

70. 7 WPITE(6,61) 	ZL,ZU,YL,YU,C,AT,F"S 
71. 61 FfRmAT(//5H 	ZL 	=,F8.4,5X,5H 	ZU 	=,F8.4,5X,5H 	YL 	=•F8.4.5X,5H YU 

1 	F8.4,EX,4H 	C 	=,F10.8,5X,5H 	AT 	=,F1C.8,5X,6H 	EPS 	=,F1C.6/) 
72. WRITE(6,69) 	AL'H1,ALPH2,ALPH3,ALPH4 
73. 69 FORMAT(' 	ALPH1 	= 	'•1PE16.K,' 	tLPH2 	= 	',1PE16.8, 

1' 	ALPH3 	= 	',1DF16.8,' 	ALPH4 	= 	',1PE16.8/) 
74. WRITE(6,62) 	(PMT(IT),IT=1,257) 
75. WRITE(6,62) 	(BAT(IT),IT=1,2.57) 
76. 62 FORMAT(11E12.6) 

C 
77. IF(MCA 	.E1). 	1) 	GO 	TO 	16 
78. On 15 	IY=2,NCA 
79. I0=IY-1 
80. 40 	14 	I3=1,9 
81. IF(IC 	.FQ. 	1) 	JK3=2 
82. IF(IC 	.EO. 	2) 	JK3=1 
83. 00 13 JC=1,JK3 
84. IF(IC 	.LT. 	?) 	GO 	TO 	8 
85. JD 	= 	?`*(IC-2)+i+JC 
86. GO TO 9 

C 
87. 8 IF(IC 	.EO. 	1) 	JD=JC 
88. IF(IC 	.EQ. 	2) 	J9=3 
89. 9 IF(X(IY) 	.GT. 	BT(J0)) 	GO 	TO 	1C 
.90. PXT(IP,JO) 	= 	POT(J0)*SORT(1.-X(IY)"X(IY)/(E3T(J[))"BT(J0))l 
91.  Go To 	11 
92.  10 PXT(70,J0) 	= 	0.0 
93. 11 IF(X(IY) 	.GT. 	99(JD)) 	GO 	TO 	12 
94.  PXB(Ifl,JO) 	= 	POB(JD1*SQPT(1.-X(IY) 4X(IY)/(EIEl(J0)*BB(JD) )) 
95.  GO TO 	13 
96.  12 PX3(IO,JD) 	= 	0.0 
97. 13 CONTINUE . 
98. 14 JK3=JK3+JK3 
99. 15 CONTINUE 

100. 16 WRITE(6,6.7) 	NCA,X°,DELTAA 
101. 63 FORMAT(/6H 	NCA 	=,I3,5X,5H 	XP 	=,E15.6,5X,9H 	f)ELTAA 	=,E15.6/) 

102. 

103.
'C  

104.  
105.  
106.  

C 

FXTEPNAL F.AOI NT 

MMA=2 
nzP = .1 
MN'=11 
nYp = .056 

=, 
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107. 
108. 
109. 
110. 
111. 

601 
WRITE(6,601) 
FO°'"AT (////' 	THE 	01SPLACEhENTS 	IN 	THE Y -OIRECTION 	,///) 
no 	36 	I=1, MMA 
IF(I 	.EO. 	1) 	GD 	TO 	20 
IF(I 	.EQ. 	2) 	GO 	TO 	17 

112. 20 = 	-.49 
113. Y=0. 
114. GO TO 	21 
115. 17 7P 	= 	-1.0 
116. Y 	= 	0.0 
117. f17_P 	= 	.2 
118. 21 IF(ARS(Y) 	.LT. 	.896) 	AC=1. 
119. IF(ARS(Y) 	.GT. 	.896) 	AC 	= 	.896+.104*SIN(ARCOS((A0S(Y) -1.+.104)/ 

1 . 104) 1 
C 

120. I°L=I 
121. CALL 	COt+PT (IPL) 
122. W°ITE(6,65) 	Y 
123. 65 FORMAT(/' 	Y 	=',F10.6/) 
124. WPITE(6,6L.) 	(DISV(M),M=1,MM) 
125. 64 FORMAT((2X,6E16.61/) 
126. WFITE(5,602) 
127. IF(I 	.GE. 	1) 	STOP 
128. 35 Y=Y+DYR 
129. 602 FORMAT(/////' 	THE CALCULATION 	IS 	COMPLETED'//) 
130. 
131. 

STOP 
FNn 

132. 
133. 

134. 
I  
1 
2 
2 
3 

SURPO!ITINE 	COMPT(IPL) 
DIMENSION 	OISV(37), 0F7N(37) 0FZT (37),SF7_rI(37),SFZf'(37),X(8 ) , 

XA(8),Y1(8),Y4( A ) 
COMMON 	/VAGE/ 	ZP,Y,IX,X,XR,AC,CA 

/CONA/ 	Z_U,ZL,YU,YL,C,EPS,AT,PI 
/VARA/ 	NCA,MM,PNU,FPA,FMA 	O7R,^ALAE,DELTAA,ALPHL,ALPH2, 

ALPH3,ALPH4,XA,Y1,Y2,Y3,Y4,DISV, EY 
/CON9/ 	KN,ANS 

135. EQUIVALENCE (M, L13 ) 
136. I=IPL 137. DO 35 MTp=1,MM 
138. V=MTP 
139. 10 IF(ABS(ZF) 	.LT. 	.896) 	CA=1.0 
140. IF(ABS(7P) 	.GT. 	.896) 	CA=.896+.104*COS(ARSIN((ABS(ZR)-.896)/.104)) 

C 
141. DO 24 LA=1,NCA 
14?. XZM 	= 	11.-ZP)**24-C*C*(X A (LA)-XF)**2 
143. XZP 	= 	(1.+ZP)**2+C*r*(XA(LA)-XR)**2 
144. XAC 	= 	(1.+AC) *"2+C*C*(XA(LA)-XR)**2 
145. SX7M2 	= 	SOPT(X7_M+C*C*(Y2-Y) **21 
146. SX7M1 	= 	SORT(X7M+C*C*(Y1(LA)-Y)**2) 
147. EXAC1 	= 	SQRT(XAC+C"C*(Y1(LA)•..Y)* 	2) 
148. SXAC2 	= 	SORT(XAC+C*C*(Y2-Y)44.2) 
149. SXZ°4 	= 	S()RT(XZP}C*C*(Y4(LA)-Y)*42) 
150. SX7P3 	= 	SQKT(XZP+C*C*(Y3-Y)'*2) 
151. SXAC4 	= 	SQRT(XAC+C *C*(Y4(LA)-Y) **2) 
152. 5XAC3 	= 	SORT(XAC+;*C*(Y3-Y) **2) 
153. TF((1.-7P) 	.LT. 	.0001) 	GO 	TO 	11 
154. TPIVA1 	= 	(1.-ZR) *((SX7M2-SXZM1)/XZM+1./SXZM2-1./SXZM1 ) 
155. TDIVA6 	= 	(1.-7R)#*3*(2_."(SXZN2-SXZM1)-X7_M"(1./SXZM2-1./SXZM1))/ 

1 XZM**2 

156. TDIVA7 	= 	(1.-ZR)*(XAC-4 (1./SXAC21./SXAC1)2.*(SXAC2.-sSXAC1))/XAC**2 
157. GO 	TO 	12 
158. 11 TnIVA l=C .0 
159. TOIV96=0.0 
160. TOTVA7=0.0 161. 12 IF((1.+ZR) 	.LT. 	.0001) 	GO 	TO 	13 
162. TOIVEI 	= 	(1.+ZR)*((SXZP4-SXZP3)/XZF+1./SXZP4-1•/SXZP3) 
163. TOIV96 	= 	(r.+7R) **3* (2."(SXZP4-SXZP3) - 

1 XZP*(1./SXZP4-1./SXZP3))/X7P* 2 
164. TDIVE7 	= 	(1.+ZR1 4 (XAC*(1./SXAC4-1./SXAC3)-2.*(SXAC4-SXAC3))/XAC**2 

C 
165. GO TO 14 
166. 13 TDIVB1=0.0 
167. TnTVA6=0.0 
168. TDIVFi7=0.0 169. 14 IF(LA 	.EQ. 	1) 	STOV1= 	-(TDIVAI+TOIV01) 
170. ST0V1 	= 	STDV1+2.*(TDIVAI+TDIV11 1) 
171. IF(LA 	.EQ. 	1) 	STOVE 	= 	-(TDIVA6+TDIV06) 
172. STDVS 	= 	STDV6+2.*(TDIVA6+TDIVi;6) 
173. IF(LA 	.EO. 	1) 	STDV7 	 = 	-(TDIVA7+TOIVB71 
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174.  
175.  

176.  

177.  
178.  

STOV7 	= 	STDV7+2.*(TOIVA7+TDIVR7) 
TDVA11 	_ 	(1.-70.)*((Y2-CA1**3/(X7M+C*C*(Y2-Ca)**2)**1.5- 

1 	(Y1(LA)-CA) **3/(X7M+C*C*(Y1(LA)-CA)**2)**1.51/XZM 
TDVE1.3 	= 	(1.+7)*((Y4(LA)-CA )*43/(XZP+C*C*(Y4(LA)-CA)**2) **1.5- 

1 	(Y3-CA )**3/(X7P+C*C*(Y3-CA)**21**1.5)/XZM' 
TOVA14 	_ 	(1.-7?)*((Y2+CA )**3/(X7M+C*C*(Y2+CA)*42)**1.5- 

1 	(Yi(LA)+CA)**3/(X7M+C*C*(Y1(LA) +CA) **2)**1.5)/X7M 
TOV314 	= 	(1.+7R)*((Y4(LA)+CA)**3/(X7P+0*C`(Y4(LA)+CA)*4 21**1.5- 

1 	(Y3+CA )**3/(X7P+C*04 (Y3+CA) **2) 4*1.5)/XZP 
179.  IF(LA 	.EO. 	1) 	STD13 = 	-(TOVA13+TOVE13) 
180.  ST013 	= 	STD13+2.*(TOVA13+TOVB13) 
181.  IF(LA 	.EO. 	1) 	ST014 	= 	-(TOVA14+TDVR14) 
182.  FTD14 	= 	ST014+2.*(TOVA14+TOV814) 
•C 

183. IF(M 	.GT. 	1) 	GO 	TO 	22 
184. TOIV2 	= 	(SXAC4-SXAC3)/XAC 
185. IF(LA 	.EO. 	1) 	STOV2 	= 	=TDIV2 
186. STOV2 	= 	STDV2+2.*TDIV2 
187. TOIV3 	= 	(SXAC2-SXAC1) /XAC. 
188. IF(LA 	.EO. 	1) 	STDV3 	= 	-TOIV3 
189. STDV3 = 	STDV3+2.*TPIV3 

C 
190. TOIV8 	= 	1./SXAC4**3-1./SXAC3**3 
191. IF(LA 	.EO. 	1) 	STOV8 	= 	-TOTV8 
192. STOV8 	= 	STOV8+2.*TOIVB 
193. TDIV9 	= 	1./SXAC2**3-1./SXAC1*43 
194. IF(LA 	.EO. 	1) 	STDV9 	= 	-TDIV9 
195. ST0V9 	= 	STDV9+2.*TDIV9 

C 
196. 22 IF(I 	.GE. 	4) 	GO 	TO 	24 
197. XAR 	= 	(XA(LA)-XD)**2 
198. XYC4 	= 	C*C*(XAP+(Y4(LA)+CA)*42) 
199. XYC3 	= 	C*C"(XAR+(Y3+CA)•*2) 
200. XYC2 	= 	C*C 4(XAR+(y2+CA)**2) 
201. XYC1 	= 	C*C*(XAR+(Y1(LA) +CA)442) 
202. XYC""4 	= 	C 4C*(XAR+(Y4(LA)-CA) **21 
203. XYCM3 	= 	C*C*(XAR+(Y3-CA)**2) 
204. xYCM2 	= 	C*C*(XAR+(Y2-CA)**2) 
205. 

C 
XYCM1 	= 	C*C*(XAR+(Y1(LA)-CA)**2) 

206. TOIVA4 	= 	(1.+7R)*((2.*XYCM4-(1.+Z?)**2)/(XYCM4+(1.+Zz.)*`2)**2.5- 
1 (2.*XYCr3-(1.+ZR)**2)/(XYC`13+(1.+ZF)4.02P"2.5) 

207. TDIV84 	= 	(1.-ZR)*((2.2LXYCM2-(1.-ZR)**2)/(XYCM2+(1.-ZP)**2)**2.5- 
1 (2.*XYCM1-(1.-7R)**2)/(XYCI11+(1.-ZR)*42)**2.5) 

208. TF(LA 	.En. 	1) 	STDV4 	= 	-(TOIVA4+TOIVE4) 
209. STDV4 	= 	STDV4+2.*(TDIVA4+TOIVF14) 
210. TDIVA5 	= 	(1.+7R)*((2.*XYC4-(1.+ZR)**2)/(XYCL+(1.+7P)**2)**2.5- 

1 (2.*XYC3-(1.+ZP)**2)/(XYC7t(1.+ZP)**21 4'*2.5) 
211. TOTVPS 	= 	(1.-ZP)*((2.*XYC2-(1.-70 )**2)/(XYC2+(1.-ZP)**2)**2.5- 

1 (2.*XYC1-(1.-7F)*"?)/(XYC1+(1.-7F)**2)**2.5) 
212. IF(LA 	.EO. 	1) 	STOV5 	= 	-(TDIVA5+TDIV©5) 
213. STDVS 	= 	STOV5+2.*(TDIVA5+TDIVE5) 

C 
214. SXYZM4 	= 	SO°T(XYCM4+(1.+ZP)**2) 
215. SXYZM3 	= 	SO0T(XYCM3+(1.+ZR)4*2) 
216. SXYZ42 	= 	SORT(XYCM2+(1.-7P)**2) 
217. SXY7M1 	= 	SO0T(XYCY1+(I.-7R)**2) 
218. SXYZ4 	= 	SORT(XYC4+(1.+Z') **2) 
219. SXY73 	= 	SORT(XYC3+(1.+7R)**?) 
220. SXY72 	= 	SORT(XYC2+(1.-70.)**2) 
221. SXYZ1 	= 	SORT (XYC1+(1 .-ZR) **2) 
222. TOV10 	= 	ALOG(((1.*70.)+SXYZM4)/((1.+ZR)+SXYZ_M3))-(1.+ZR) 4 (1./SXYZM4 

1 -1./SXYZh13) +ALOG (((1.-ZR) +SXYZM2) / ((1.-ZR) +SXYZM1)) - 
2 (1.-7P)*(1./SXYZM2-1./SXYZM1) 

223. IF(LA 	.EO. 	1) 	STOV10 	= 	-TOV10 
224. STDV10 	= 	SP[)V10+2.*TDV10 

225. TDV11 	= 	ALOG(((1.+Zk)+SYYZ4)/((1.+7P)+SXY7_3))-(1.+7R)* 
1 (1./SXYZ4-1./SXY7.3)+ALOG(((1.-ZP.)4SXYZ2)/((1.-ZR)+SXYZ11)- 
2 (1.-7R)*(1./SXYZ2-1./SXYZ1) 

226. TF(LA 	.EO. 	1) 	ST0V11 	=-TDV11 
227. STOVII 	= 	STOV11+2.*TDV11 
228. 24 CONTTNUE 

C 
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229.  
230.  
231.  
232.  
233.  
234.  
.35. 
236.  
237.  

nn 	26 	IX 	= 	1,NCA 
KN=1 
CALL FTRZ 
RDIV1=ANS 
IF(IX 	.EO. 	1) 	Sp.DVl 	= 	-ROIVt 
SROVI 	= 	SRDV1+2.*RDTVi 
KN=t3 
CALL 	STRZ 
FfV13=ANS 

_38. IF(TX 	.EO. 	1) 	SRV13 	= 	-POV13 
239. SRV13 = 	SPV13+2.*RDV13 
240. KN=1 1  
241. CALL STPZ 
242. PnV14=ANS 
243. IF(IX 	.EO. 	1) 	SRV14 	= 	-RDV14 
244. SRV14 = SPV14+2.*RDV14 
245. KN=6 
246. CALL 	STRZ. 
247. RfIV6 = 	ANS 
248. IF(TX 	.EO. 	1) 	SPOV6 	= 	-ROIV6 
249. SROV6 	= 	SFDV6+2.*RDIV6 

C 
250. IF(M 	.GT. 	1) 	GO 	TO 	25 
251. Kr1=2 
252. CALL STPZ 
253. RnIV2 	= 	ANS 
254. KN=Z 
25q. CALL 	STRZ 
25F.. F. O I V 3 	= 	ANS  
257. KN=7 
258. CALL 	STRZ_ 
259. POIV7 = AMS 
760. KM=8 
261. PALL STRZ 
262. Pniv8 	= 	ANS 
263. KN=9 
264. CALL STRZ_ 
265. PDIV9 = 	ANS 
266. KN=10 
267. CALL FTRZ 
268. F,DIV10=ANS 

C 
769. IF(TX 	.NE. 	1) 	GO 	TO 	30 
270.  SFDV2 = 	-ROIV2 
271.  SROV3 = 	-CDI V3 
?7?. SPDV7 	= 	-RnIV7 
273.  SF.nvB 	= 	-PDTV8 
274.  SPDV9 	= 	-POI V9 
275.  SRDV10 	= 	-RPI V10 
276.  30 SPDV?. 	= 	SPDV2+2.*Rr'IV2 
277.  SPDV3 	= 	SRDV3+2.*RDIV3 
278.  S°nV7 	= 	SPDV7+2.*ROIV7 
279.  SRDV8 	= 	SCDV8+2.*ROIV8 
280.  SRD'/q 	= 	SPnV9+2.*RDIV9 
281.  SPOV10 	= 	SRDV10+2.*RDIV10 

282.  25 IF(I 	.GE. 	4) 	GO 	TO 	26 
283.  KN=4 
284.  CALL 	STRZ 
285.  RnIV4 = 	ANS 
286.  K N=5 
?R7. CALL STRZ 
288. ROIVS = 	ANS 
289. KN=11 
290. CALL FT'Z 
291. POIV11 	= 	ANS 
292. KN=12 
293. CALL STPZ 
294. POIV12 	= 	ANS 

295. IF(IX 	.NE. 	1) 	GO 	TO 	32 
29E. SRDV 4 	= 	-rDT.V4 
297.  `_ P0V5 = -ROIV5 
298.  SDnV11 	= 	-RnIVii 
299.  SFDV12 	= 	-ROIV12 
300.  32 SPPV4 = 	SRDVLF2.*RDIV4 
301.  5P0V5 	= 	SRDV5+2.*RDIV5 
302.  SPOV11 	= 	SPOV11+2.*F:DTV11 
303.  SP9V12 	= 	SOCV12+2.*RDIV12 
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104. 
305.  

C 
306.  
307.  
308.  
309.  
310.  
311.  
312.  
311. 
314.  
315.  
116. 
317.  
318.  
319.  
32D. 
321. 
32?. 

C 
323. 
724. 
325.  
326.  
3?.7. 
328.  
329.  
330.  
331.  
732. 
333.  
334.  
335.  
336.  
337.  
338.  

339.  

340.  

341.  
C 

142. 
343.  
344.  
345.  
346.  
347.  
348.  
349.  
350.  
351.  
352.  
353.  
354.  
355.  
356.  
357.  
358.  
359.  

360.  

361.  

362.  
363.  

364.  

365.  

366.  
367.  
368.  
169. 
370, 
371.  
372.  
373.  
374.  

26 CONTTNUE 
IF(U .GT. 1) GO TO 27' 

SSGM =-2.*(0ELTAA*SFOV2-(1.+AC)*"2*OALAB*STOV2)/3. 
SSGD =-2.* (DELTAA*SGD\/3+(1.+AG) **2*OALAR*STOV3) /3. 
GY"( = 2.*((t.+AC)**2*DALAB*STOV6/3.+C*C*DELTAA*SROV9) 
GYP = 2.*(C*C"0ELTAA*SRDV10-(1.+AC)**2*DALAB*STDV9/3.) 
YA1 = C"C*(Y*(Y*(Y*(.2*Y*Y-.5*Y)+1.)-1.)) 
YA?_ = C"C*Y*(Y*(Y*(.2*Y*Y+.5*Y)-1.)-1.) 
YA3 = 5.*Y*Y-14.*Y +11. 
YA4 = 5.*Y*Y+14.*Y +11. 
YG5 = 15.*Y*Y-40.*Y+29. 
YA6 = 1 5..*Y*Y+40.*Y +29. 
YA7 = (1.+Y)**4 
YA% = (1.-Y)**4 
YA9 = (2.*Y-1.)*(1.+Y)**2 
YA10 
YA11 
YA12 

27 IF(I .GE. 4) GO TO 28 

OF7M(L9) = 2.*(OALAF_*STl1V4/3.-C*C*(1.+CA)**2*RELTAA*S50V4) 
OFZp(LP) = 2.*(0ALAE*STRV5/3.+C`0*(1.+CA)**2*0ELTAA*SPDV5) 
SFZM(LB) = 2.*(DALA5*5TDV10-C*C*(1.+Ct.)**24 0 ELTAA*SEcDV11)/3. 
SFZ0(L9) = 2."(0ALAF*STOVII+C*`C4(1.+CA)**2*DELTAA*SRDV12)/3. 

28 7A1 = 6.4ZQ"(1.+Z') 
7A2 = -6.*7'-*(1.-7R) 
7A3 = (5.*ZF*7R+2.*7R-1.)*(1.-ZR) 
7A4 = (5.*7*7R-2.*7R-1.)*t1.+7R1 
7A5 = (15.*ZP*7P+10.*7R-1.)*(1.-ZP)**2 
7A5 = (15.47"'7FC-10.*ZP-1.)"(1.+7R)**2 
7A7 = (ZR*ZR-1.) *(1.+ZR) *4 2 
ZA8 = (7R*70.-1.)*(1.-ZR)**2 
7AB1 = 3.*ZF*7R-1. 
7A02 = ZR*ZF -1 . 
OIV1 = 2.* (DELTAA*SF.DV1-DALAB'STOV1/3.) 
DTVB = .5*C*C*C*( C*OALA 0*((1.-Y1*42*STD14-(1.+Y)**2*ST013)/3.+ 

1 

	

	C*(1.+CA)*.*34OELTAA*((1.-Y)*42*SRV1 4-(1.+Y)**2*SFV13)) 
OIVA2 = .25*(7A7*((YA1*FMA-YA2*EPA)/16.+SSGP) 

1 	-ZA1*(tYA1*FPA-YA2*FMA)/16.+SSGM)) 
OIV62 = .1 25* (YA2* ((ZA1*FMA-ZA2*EPA) /8.-OFZM(LB) 1+ 

1 	YA1*((ZA 2*FMA-7A1*FPA)/8.+9F7P(L?))) 
DIV2 = DIVA2+9TVB2 

IF(AOS(Y) .LT. .0001 	.AND. AOS(7R) .LT. .0001) GO TO 29 
IF((1.+Y) .LT. .0001) GO TO 1 
PIVa3 = ZA3*YA7*(ALPH1*YA3+2.*ALPH2*(1.+Y)*YA6/7.) 
OIVq3 = ZA5*YA7* (ALPH3*YA3+2.*ALPH4* (1 .+Y) *YA5/7. ) 
GO TO 2 

1 PTVA3 = 0.0 
PIV73 = 0.0 

2 TF((1.-Y) .LT. .0001) GO TO 3 
fIVr3 = 7A4*YA8"(ALPH1*YA4+2.*ALPH2*(1.-Y)*YA6/7.) 
CTV03 = 746*YA8*(ALPH3*YA4+2.*ALPH4*(1.-Y)4YAt/7.) 
GO TO 4 

3 PI VC3 = 0.0 
OIVf3 = 0.0 

4 OIV3 = (2.*(DIVA3-DIVC3)+DIV63-OTV03)/15./C/C 
GO TO 33 

29 0I V3 = 0.0  
33 DIV4 = 2.*(0ALAP*STDV6+DELTAA4SROV6)/3. 

DIVS = ((1.+AC)**3*DALA?*STDV7-0ELTAA4((1.I.7P)*SRDV7+(1.-ZR)* 
1 	cPDV8))/3. 
fIVA6 = .125* (7_A7* ((YA9`FMA-YA104FPA)/8.-GY`+)+ZA84 ((YA1C*FMA- 

1 	YA9'FPP4) / 3.+GYP) ) 
OIVPF: _ .25*(YA10*((ZAb*EMA-ZA7*FEA)/16.+SFZP(L6))- 

1 	YA9*((7A8*EPA-ZA7*FMA)/16.+SFZM(LB))) 
DIVA = DIVA6+0IVB5 
IF((ABS(7_P)-1.) .LT. .000001 .OR. (AOS(Y)-1.) .LT. .000001) 

160 TO 11 
OTVA7 = (1.+Y)*(1.-ZR)*(2.*Y*ALPH1+ALPH2*YA11)+ 

1 	(1.-Y)'(1.+7R)*(2.'ALPH1`Y-ALPH2*YA12)-ALPHI*7_ 4  (Y 4'Y-1.) 
PTVP7 = (1 .+Y) * (1.-ZR.) **2* (2.*ALPH3*Y+ALPH44YA11) +(1. -Y) * 

1 	(1.+7R)**2*(2.'"Y*ALPH3-ALPH4*YA12)-2.*7F*(Y*Y-1.)*ALPH3 
DIV7 = 2.*ZA62**2*(Y*Y-1.) *(DIVA7+DIVB7)/(C*C*C)/C 
GO TO 34 

31 OIV7 = 0.P 
34 OTSA = (1.-0NU)*(0iV2-DIVi+DIV34PI+DIV8) 

f?ISA = PN0*(0IV4+0IV5+DIV6+01V7*PI) 
fISV(m) = (1.+PNU)*(RISA-DIS8)/(PI*EY)*C 

35 7F.=7P+fZ' 
RITTURN 
ENO 	 - 

= (2.*Y +1.)*(1.-Y)**2 
= 3.*Y*Y+2.*Y-1. 
= 3.*Y*Y-2.*Y-1. 
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375. 	FUNCTTON =APINT(KN) 

	

376. 	fTMFNSION POT(257),POf(257),PXT(7,257),PX3(7,257),X(8) 

	

377. 	COMMON /YAPA/ POT,P06,PXT,PX9 
1 	/VAP3/ ZF ,Y,IX,X,XR AC,CA 
2 	/CONA/ 7_U,ZL,Yl),YL•CI,EPS,AT,PI 
3 	/VARC/ Z,J,JI 

	

378. 	TF(J .NF. 2 .OP. 	KN .NE. 1) GO TO 17 

	

379. 	XYP1 = C*C*((1.+Y)**2+(X(IX)-Xp)**2) 

	

380. 	XYM1 = C*C*((1.-Y)"2+(X(IX)-XR)**21 

	

381. 	XCA = C•C*((1.+CA)**2+(X(IX)-XR)**2) 

	

382. 	17 G0 TO (1,2,3,4,5,6,7,8,9,10,11.12.21.22),KN 

	

333. 	1 XZP = C*C*(X(IX)-XP)**2+(Z-ZP)**2 
384. PADT=XZR/(3.*(X7F+C*C*(1.+Y)**2) **1.5)-1./SOKT(XZF+C*f:*(1.+Y)**2) 
385. FAgi- =1./SOFT(X7R+C*C*(1.-Y)**2)-XZR/(3.*(XZR+C*U*(1.-Y)**2)**1.5) 
386. GO TO 13 
387. 21 PAD. = 1./(XCA+(7-7R)**2)**2.5 
388. RAOi1 = 0.0 
389. GO TO 13 
390. 22 PAM.  = 0.0 
391. PAD? = 1./(XCA+(7-7R)**2)**2.F 
392. GO TO 13 
393. 2 X7A = C*C*(X(IX)-XR)"*2+(Z-1.)**2 
394. SXZA = SOFT(XYP1+(Z-1.)**2) 
395. SX7A1 = SOFT(XYM1+(7-1.)**2) 
396. FAOT = (Z-AC)*(SXZA/X7A+1./SXZA) 
397. FAO9 = -(7-AC)*(SX7A1/X7A+1./SX7A1) 
398. GO TO 13 
399. 3 XZAR = C*C*(X(IX)-XP)**2+(Z+1.)**2 
400. XY7_P = Sf1FT(XYP1+(Z+1.)**2) 
401. XYZM = SO T(XYM1+(7_+1.)**2) 
402. RAnT = (Z+AC)*(XY7P/XZAP+1./XYZP) 
403. RAW? = -(7_+AC)*(XYZM/XZAP+1./XYZM) 
404. GO TO 13 
405. 4 RAM' = (4. *(Z-Z='.) **2-XCA) / ((7_-7_P) **2+XCA) **3.5 
406. F'AD9 = 0.0 
407. GO TO 13 
408. 5 FADT=0.0 
409. FAOP = (4.*(Z-ZR)* 42-XCA)/((Z-ZR)**2+XCA)**3.5 
410. GO TO 13 

	

4.11. 	6 IF(ABS(Z-ZP) .LT. .0001) GO TO 20 
412. FAN.  = (Z-ZR)**2/(XYP1+(Z-ZF)**2)**1.5 
413. PA"Ei = - ( 7-ZR)*"2/(XYM1+(Z-Z_R)**2)**1.5 
414. GO TO 13 

	

41g. 	20 FAOT = 0.0 
416. PAW = 0.0 
417. GO TO 13 
418. 7 PACT = (Z-AC)**2/(XYP1+(7-AC)**2)**1.5 
419. RAOE _ - (Z-AC) **2/ (XYF(1+(Z_-AC) **2) **1.5 
420. GO TO 13 

421. 8 FAOT = (7+AC)' x2/ (XYP1+ (Z+AC) •"2) **1 .5 
422. PADS = -(7+AC)*"2/(XYM1+(Z+AC)**2)**1.5 
423. Gn TO 13 
424. 9 RADT = -(1.+Y)**2* (7-AC)/(XYP1+(Z-AC)'`*2)**2.5 
425. raOF = (1.-Y)*"?*(7-4C)/(XYM1+(7_-AC)*"21**2.5 
426. GO TO 13 
427. 10 FAOT = -(1.+Y)**2*(Z+AC)/(XYP1+(Z+AC)**2)**2.5 
428. RAOP = (1.-Y)**2*(Z+AC)/(XYM1+(Z+AC)**2)**2.5 
429. GO TO 13 
430. 11 FAOT = 1./ (XCA+(Z-Z_R) "2) **1.5 
431. PAIR = 0.0 
43?. 	GO TO 13 
433. 12 PADT = 0.0 
434. PAne = 1./ (XCA *(Z-ZR) **2) **1.5 
435. 13 IF(J .LF. 2) GO TO 14 
436. JA = 2**(J=2)+1+JI 
437. GO TO 15 
438. 14 IF(J .EQ. 2) JA=3 
439. IF(J .EO. 1) JA=JT 
440. 15 IF(IX .GT. 1.) GO TO 16 
441. PAOTNT = POT(JA) *PAfT+POP(JA)*RAD6 
442. FFTUPN 
443. 16 17 = IX-1 
444. RAOINT = PXT(IZ.JA)*RADT+PXd(IZ,JA)*PADS 
445. F.FTUPN 
446. ENO 
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447. 	SUBROUTINE STRZ 

	

448. 	PTMENSION SIGT(10) 

	

449. 	COMMON /VARC/  
1 	/CONRf KN,ANS 
2 	/CONA/ ZU,ZL,YU,YL,C,EPS,AT,PI 

	

450. 	J=1 

	

451. 	SIGT(1) =0.0 

	

452. 	WIDTH=ZU-ZL 

	

453. 	W7=WIDTH 

	

454. 	POW'P=1. 

	

455. 	Jr•=1 

	

456. 	1 J=J+1 

	

457. 	ANS=SIGT(1) 

	

458. 	TEM°L=WZ 

	

459. 	POWER = 0.5*POWEP 

	

460. 	W7=0.5*W7 

	

461. 	Z=ZL+W7_ 

	

462. 	SUM=0.0 
461. 
464.  
465.  
466.  
467.  
468.  
469.  
470.  
471.  
472.  
473.  
474.  
475.  
476.  
477.  
478.   
479.  
480.  
481.  
482.  
483.  

On 2 JI=1,JM 
S(1M=SUM+EAOTNT (KN) 

2 7=Z+TEMPL 
SIGT(J)=0.5"SIGT(J-1)+SUN*POWEP 
F=1. 
NM1=J-1 
DO 3 KOUNT=1, NM1 
KL=J-KOUNT 
P1=R+R 
P=R1+0 1 
SIGT (KL) =SIGT (KL+1) + (SIGT (KL+1) -SIGT (KL)) / (R-1 . ) 

3 CONTINUE 
IF(J .GE. 9) GO TO 5 
IF(AtS(ANS) .LT. .0000001) GO TO 4 
DELTA = A0S((SIGT(1)fANS)-1.) 
IF(PELTA-EPS) 5,5, 4 

4 Jt1=JM+JM 
Gn TO 1 

5 ANS=SIGT(1)4 WTDTH 
P ETURN 
END 

DIMENSĪONIPMT (257) ,BPMB (257) ,i 1(257),BAB (257) , POT (25 7), P0O (25 7) , 
2 	

. PXT(7,2 7),PXF3(7,257),BT(257),BB(257),X(8),Y1(8),Y4(8),XA(8), 

COMMON /VARA/ POT,P09,PXT,PX6 
1 	IVARB/ ZR,Y,IX,X,XR,AC,CA 
2 	/CONA/ ZU ZL,'(U, YL 	EPS, A T, PI 
3 	/VARO/ NCĀ,MM,PNU,FPA,FNA,DYR,DALAt3,DELTAA,ALPH1,ALPH2, 
3 

	

	ALPH3,ALPH4,XA,Y1,Y2,Y3,Y4,0ISW,EY 
READ(5,51) ZL,ZU,YL,YU,C,AT,EPS 

51FORMAT(4F8.4 2F10.8 F10.6) 
EAD ( 5,54) ALPHi,ALPH2,ALPH3,ALPH4 

54 FORMAT(4E15.8) 
?EAD(5,52) (PMT(I),I=1,257) 

52 FORMAT(10F8.1) 
READ(5,53) (©AT(I),I=1,257) 

53 FORMAT(10F8.6) 
C 
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NN= 257 
N0=129 
'I = 3.14159265 
_Y = 3.00E+07 
PNU=.3 
VCA = 4 
FPA = —.48659962E+03 
FMA = .41241508E+03 

DO 1 I=1,257 
IA=258—I 
3AB (I)=BAT(IA) 

1 'M3(I)=PMT(IA) 
XQ=0.0 
X(1)=0.0 
Y3 = .5835 
Y2 = —Y3 
Y4(1) = AT 
Y1(1) _ —Y4(1) 
XE = SQRT (AT*AT—Y3"Y3) 
DALA=XE/FLOAT(NCA) 

DALAB=Qi*5ALA 

XA(1) = 0.0 
00 2 I=2.NCA 
XA(I)=XA(I-1)+0ALA 
Y4(I) = SQP,T(AT'QAT—XA(I) XA(I)) 
Y1(I) = —Y4(I) 

2 GONTINUE 
'OT(1)=0.0 
OT (2)=0.0 

POT(3) = PMT(NO) 
'08(i)=0.0 
206(2)=0.0 
'08(3) = PMB(NO) 
9T(1)=0.0 
31(2)=0.0 
3T(3) = 6AT(NO) 
33(1)=0.0. 
3B(2)=0.0 
98(3) = BAB(NO) 

JELTAA = BAT(230)/FLOAT(NCA) 
70 49 IY=2,NCA 

49 X(IY) = X(I"1)+DELTAA 

4I=2 
4 II=MI }1 
IB=0 
IM = (NO-1) /2}'G(MI -2)+1 
ND = (N0-1)/2"(MI-3) 
0O 5 IN=IM,NN,NO 
IF(IN .GT. NN) GO TO 6 
IB=IB+1 
MB = 2**(MI-2)+1}IB 
3T()71B)=BAT(IN) 
3B(M8)=EAB(IN) 
'0T(MB)=PMT(IN) 

5 20B(MB)=PMT(IN) 
6 IF(MI .GE. 9) GO TO 7 

GO TO 4 
C 

7 4RITE(6,61) ZL,ZU,YL,YU,C,AT,EPS 
61 =ORMAT(//5H ZL =,F8.4.5X,5H ZU =,F8.4,5X,5H YL =,F8.4,5X,5H YU =, 

iWRITE(6,69)4ALPH1,ALPH2,ALPH3,.ALPHi+
F10.8,5X,6H EPS =,F10.6/ ) 

69 FORMAT(' 	ALPH1 = ',1PE16.8,' 	ALPH2 = ' , 1PE16.8, 
1' 	ALPH3 = 's1PE16.8.' 	ALPH4 _ ',1PE16.8/) 
WRITE(6.62) (6AT(IT),IT=1,257) 
4RITE (6,62) (PMT (IT) , IT=1, 257) 

62 FORIIAT(11E12.6) 
C 

IF(NCA .E(/. 1) GO TO 16 
DO 15 I Y=2, NCA 
ID=IY-1 
70 14 IC=1,9 
IF(IC .EQ. 1) JK3=2 
IF(IC .EQ. 21 JK3=1 
DO 13 JC=1,JK3 
IF(IC .LT. 3) GO TO 8 
JO = 2'~*(IC-2) +1+JC 
GO TO 9 

8 IF(IC .EO. 1) JD=JC 
IF(IC .EQ. 2) JD=3 

C 

C 

C 

C 

C 



C 
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9 IF(X( IY) .GT. BT (J0)) GO TO 10 
XT(ID,J[1) = PO (JD)*SART ( 1.-X(IYI*X(IY)/(3T(JD)*BT(JD))) 

GO TO 11 
10 PXT (ID, JO) = 0.0 
ii IF(X(IY) .GT. BB(JD)) GO TO 12 

DXB(ID,JDI = POB(J0)*SORT(1.-X(IY)*X(IY)/(BB(JO)*BB(JD))) 
GO TO 13 

12 PXO(ID,JD) = 0.0 
13 CONTINUE 
14 1K3=JK3+JK3 
15 :ONTINUE 
16 WRITE(6,63) NCA,XR,DELTAA 
63 FORMAT(/6H MCA =,I3,5X,5H XR =,E15.6,5X,9H DELTAA =,E15.6/) 

C 
EXTERNAL RADINT 
IM=16 
MMA = 2 
OZR = .112 
DYR = .1 

WRITE(6,601) 
601 FORMAT(1H1,' 	THE DISPLACEMENTS IN THE 7_-DIRECTION '/) 

DO 24 M=1,MMA 
IF(M .EQ. 1) GO TO 17 
IF(M .EQ. 2) GO TO 18 
IF(M .EQ. 3) GO TO 19 

17 ZR=-1. 
r=-.9 
SO TO 23 

18 Y = .55 
ZR = -1.0 
DYR = .03 
MM=11 
SO TO 23 

19 Y =-.99 
ZR = 0.0 
DYR _ .19 

23 IF(ABS(ZR) .LT. .896) CA=1. 
IF(ABS(ZR).GT. .896) CA=.896+.10t*COS(ARSIN((A3S(ZR)-.896)/.L04)) 
IPL=M 
;,ALL COMPLW1IPL) 
WRITE(6,64) ZR 

64 FORMAT(/' 	ZR =',F10.6/) 
1RITE(6,65) (DISW(IG),IG=1,MM) 

65 FORMAT(t2X,6E16.6)/) 
24 ZR=ZR+DZR 

WRITE(6,602) 
602 FORMAT(/////' 	THE CALCULATION IS COMPLETED '///) 

STOP 
END 
SUBROUTINE COMPLW(IPL) 
DIMENSION DISW(36),DISA2(36),DISB2(36 ),DGYM( 36),DGYP(36),SGYM(36), 
i 	SGYP(36),X(8),XA(8)091(8),Y4(8) 
COMMON /VARB/ Z_R, Y , I X, X, XR. AC CA 

1 	/CONA/ ZU,ZL,YU,YL,C,EPS,AT,PI 
2 	/VARO/ NCA,MM,PNU,FPA,FMA,DYR,OALAU,DELTAA,ALPHI,ALPH2, 
2 	 ALPH3,A1.PH4,XA,Y1,Y2,Y3,Y4,OISW,EY 
3 	/CONB/ KN,ANS 

'1 =IPL 
00 14 ITR=I,MM 
I=ITR 
IF(ABS(Y) .LT. .896) AC=1. 
IF(A3S(Y) .GT. .896) AC=.896+.104*SIN(APCOS((AES(Y)-.896)/.104)) 

DO 4 LA=1,NCA 
XAR=(XA(LA)-XR)**2 
XZM = (1.-ZR)**2+XAR *C*C 
XZP = (1.+ZR)**2+C*C*XAR 
ZXY4 = SQRTIXZP+C*C*(Y4(LA)-Y)**2) 
ZXY3 = SOR,T(XZP+C*C*(Y3-Y) **2) 
ZXY2 = SQRT XZM+C*C*(Y2-Y)**2) 
ZXY1 = SORT(XZM+C*C*(Y1(LA)-Y)**2) 
IF(XZM .1_T. .00001) GO TO 15 
TDIVA1 = 2.4ALOG((C*(Y2-Y) +ZXY2) /(C*(Y1(LA)-Y) +ZXY1) )+ 

1 	C* (1.-ZR) **2* ((Y2-( ) /ZXY2-(Y1 (LA) -Y) /ZXY i) /XZM 
TDIVA7 = C*(02-Y)/ZXY2-(Y1(LA)-Y) /ZXY1)- 

1 	ALOG((C*(Y2-Y) +ZXY2) /(C*(Y1(LA)-Y)+ZXY1)) 
30 TD 16 

15 TOIVAI = 2.*AHS(ALOG(ABS(Y2-Y)/ABS(Y1(LA)-Y))) 
TDIVA7 = -ABS(ALOG(ABS(Y2-Y)/ABS(Y1(LA)-Y))) 

16 IF(XZP •LT. .000001)  GO TO i7 
TDIVEI = 2.*ALOG((C*(Y4(LA)-Y)+ZXY4)/(C*(Y3-Y) +ZXY3))+ 

1 	C*(1.+7R)**2*(014(LA) Y) /ZXY4-(Y3-Y)/ZXY3)/XZP 
TDIVB7= ALOG((C*(Y4(LA) -Y) +ZXY4) /(C*(Y3-Y)+ZXY3)) -  

1 	C*((Y4(LA) Y1/ZXY4-(Y3-Y)/ZXY3) 
GO TO 18 
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17 TDIVBI = 2.*ABS(ALOG(ABS(Y4(LA)•Y)/ABS(Y3•Y))) 

TD/V97 = ABS(ALOG(AflS(Y4(LA)-Y)/A!S(Y3-Y))) 
18 IF(L4 .EQ 1) STOVI = TDIVBI-TOIVAI 

STDV1 = STD*11+2.*(TOIVA1-TDIVBI) 
IF(LA .E0. 1) STUV7 = -(TOIVA7tTOIVB7) 
STDV7 = STDV7+2.{(TDIVB7}TDIVA7) 

IF(I .GT. 11 GO TO 2 
XZCM4 = SQRT(X7P+C*C*(Y4(LA)-CA)**2) 
XZCM3 = SQR!(XZP+C*C*(Y3-CA)**2) 
XZCM2 = SQRT(XZM+C*C*(V2-CA) **2) 
XZCM1 = SORT(X2M+C*C*(Y1(LAI•CA)**2) 
XZCP4 = SQRT(XZP +C*C"(Y4(LA)+CA)**2) 
XZCP3 = SQRT(XZP+C*C*(V3+CA)**2) 
XZCP2 = SQRT(X7M+C*C*(Y2+CA)".2) 
XZCP1 = SQRT(XZM+C'C'(Y1(LA)+CA) **2) 

T0IV5 = (1.+7_R)*ALOG(((1.+ZR)+XZC`14)/ ((1.+ZR) +XZCM3) )- 
1 2.*(XZCM4•XZCM3)+2.*(XZCM2•XZCM1)-(1.•ZR)4 
2 	ALOG(((1.-ZR)+XZCM2)/((1.-ZR)+XZDM1)) 
TOIV6 = (1.*ZR)*ALOG(((1.+ZR)+XZCP4)/((1.+ZR)+XZCP3))- 

i 	2.*(XZCP4•XZCP3)+20(XZCP2-XZCP1)- 
2 	(1.-ZR)*ALOG(((1.-ZR)+XZCP2)/((1e-ZR)+XZCP1)) 

TnV10 = (1.+ZR)*'`2*(1./XZC`14"43.1./XZCM3**3)- 
i 	(1.-ZR)4*2*(1./XZCM2"3-1./XZCMI*43) 
TOV11 = (1.+ZR)"*2*(1./XZCP4*+3-1./XZCP3'*3)- 

1 	(1.-ZR)**2*(1./XZCP2**3-1./X7DP1*43) 
TOV812 = C*((Y2+CA )/ XZCP2-(Y1(LA)+GAI/XZCP1•(Y4(LA)+CA)/XZCP++ 

1 	(Y3+CA)/X7CP3)-ALOG((C*(Y2+CA)+XZCP2)/(C*(Y1(LA)tGA)+XZGP1 )l+ 
2 	ALOG((C*(Y4(LA) +CA) +XZCP4)/(C*(Y3+CA)+XZCP3)) 
IF(XZP .LT. .~001) GO TO 31 
IF(XZM .LT. .0001) GO TO 33 
TOVA12 = C*((Y2-CA)/ XZCM2-(Y1(LA )-CA) /XZCM1-(Y4(LA)-t,A)/XZGMLf+ 

1 	(V3-CA)/XZCM3)+ALOG((C*(Y4(LA)-CA)+XZCM4)/(G*(Y3-CA)+XZCM3))- 
2 	ALOG((C*(Y2-CA) +XZCM2)/(C*(Y1(LA)-CA)+XZCM1)) 
30 TO 34 

31 TOVA12 = C41(Y2-CA)/XZCM2-1Y1(LA)-CA)/XZCM1)- 
1 	ALOG(tC*(Y2-CA)+XZCM2) /(C*(YF(LA)-CA) +XZCM1)) 
30 TO 34 

33 TOVA12 =((Y3-CA)/XZCM3-(Y4(LA)-CA)/XZCM4)*C+ 
1 	ALOC((C*(Y4(LA)-CA) +XZCM4)/(C*(Y3-CA)+XZCM3)) 

34 IF(LA .Gt. 2) GO TO 1 
STDV5 = -TDT_V5 
STDV6 = -TD__*V6 
STOVE) = -TDV10 
SroVii = -TDV11 
STVA12 = -TDVA12 
STVE12 =-TDVB12 

1 STOV5 = STOV5+2.*TDIV5 
STDV6 = STOV6+2.*TDIV6 
STOV10 = STOV10+2.*TOV1C 
STDV11 = STDV11+2.'TOV11 
STVA12 = ST+1Al2+2.*TOVA12 
STVB12 = STV012+2.*TDVB12 

2 TF(M .GE. 5 .ANO. M .LE. 36) GO TO 4 
KAC = (1.+AC1**2+C*G*XAR 

XA
_ 	*~ 

CY4 = XSORT(XAC+C4C*(YL(LA)-Y1**2) 
XACY3 = SQRT(XAC+C*C*(Y3-Y) **2) 
XACY2 = SORT(XAC+C 4C*(Y2-Y)**2) 
XACY1 = SQRT(XAC +C*C*(Yi(LA1- Y).*42) 
TOIVA2 = ( (94(LA)-Y) *(1./XACY4-C*C *(Y4(LA) -Y) 4t2/(3.*XACY4"*3)) - 

1 	(Y3-Y)*(1:/XACY3-C*C*(Y3-Y)**2/(3.*XACY3**3)))/SXAC 
TOIVB2 = ((Y2-Y)*(1./XACY2-C*C*(Y2-Y) *"2/(3.*XACY2+*3))-(Y1(LA)-Y) 

1 	*(1./XAOY1-C*C*(Y1(LA)-Y)**2/t3.*XACY1**3)))/SXAC 
TOIV3 = (Y4(LA)-Yl/XACY4**5-(Y3-Y)/XACY3**5 
TOIV+ = (Y2•Y) /XACY2"5-(Y1(LA)-Y) /XACY1"*5 
TOIV8 = ((Y4(LA)-Y)/XACY4-(Y3-Y)/XACY3)/XAC 
TOIV9 = ((Y2-Y)/XACY2-(Y1(LA)-Y)/XACY1)/XAC 
IF(LA .GE. 2) GO TO 3 
STOVA2 = -TOIVA2 
STOVB2 = -TDIV82 
STDV3 = -TDIV3 
STOV4 = -TOIV4 
5TDV8 = -TOIV8 
STOV9 = -TDIV9 

3 STDVA2 = STrIVA2+2.*T0IVA2 
STDV32 = STOVB2+2.*T0IVB2 
STDV3 = STD*13+2.*TDI V3 
STOV4 = STOV4+2.*TDIV4 
STUV8 = STD 118+2:*TDIV8 
STDV9 = STDV9+2.*TDIV9 
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4 CONTINUE 

30 8 IX=1,NCA 
KN= 1 
CALL STRZ 
RDI V1 = ANS 
IF(IX .EO. 1) SRDVI = -RDIV1 
SROV1 = SROV1+2.*RDIV1 
KN= 8 
CALL STRZ 
RDI V7 = ANS 
IF(IX .EQ. 1) SROV7 = -ROIV7 
SROV7 = SROVT+2.*RDIV7 

IF(I .GT. 1) GO TO 6 
KN=6 
CALL STRZ 
RDIV5 = ANS 
KN=7 
CALL STRZ 
RDIV6 = ANS 
KN=11 
CALL STRZ 
ROV10 = ANS 
KN=12 
GALL STRZ 
R DV 11 = ANS 
KN=13 
CALL STRZ 
ROV 12. = ANS 
KN=14 
CALL STRZ 
RDV13 = ANS 

IF(IX .GE. 2) GO TO 5 
SRDV5 = -ROIV5 
SRDV6 = -RDIV6 
SRDV10 = -RDV10 
S RD V11 = -ROV11 
SROV12 = -PDV12 
SROVI3 = -ROV13 

5 SRDV5 = SRDV5+2.*RDIV5 
SROV6 = SRO16+2.*ROIV6 
SROV10 = SRDV10+2.*ROV10 
3RDV11 = SROV11+2.*POV11 
SROV12 = SROV12+2.*RDV12 
SRDV13 = SROV13+2.*ROV13 

6 IF(M .GE. 5 .AND. 	M .LE. 36) GO TO 8 
KN=2 
CALL STRZ 
RDIVA2 = ANS 
KN=3 
CALL STRZ 
RDI VF 2 = ANS 
KN=4 
CALL STRZ 
RDIV3 = ANS 
KN=5 
CALL STRZ 
RDIV4 = ANS 
KN=9 
CALL STRZ 
RDIV8 = ANS 
KN=10 
CALL STRZ 
R DI V9 = ANS 

IF(IX .GE. 2) GO TO 7 
SROVA2 = -RDIVA2 
SRDV32 = -RDIV82 
SRDV3 	RDIV3 
SRDV4 = -ROTV4 
SRDV8 = -RDIV8 
SROV9 = -RDIV9 

7 SROVA2 = SRDVA2+2.*RDIVA2 
SROVB2 = SROV62+2.4RDIV82 
SRDV3 = SROV3+2.*RDIV3 
SROV4 = SRDV4+2.*RDIV4 
SRDV8 = SRDV8+2.*ROIVB 
SRDV9 = SR0N9+2.*RDIV9 

8 CONTINUE 

DIS1 = 2.*(C*DELTAA*SRDV1-DALAB*STDV1)/3. 
IF(I .GT. 1) GO TO 9 
SSFM = 2.*(DALAB*STOV5+C4C*(1.+CA)**2*DELTAA*SRDV5)/3. 
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SSFP = 2.*(DAC A8*STOV6-0*C*(1.+CA)**2*0ELTAA*SROV6)/3. 
=ZM = 2.*(DALA8*STOV10/3. -C*C*DELTAA*SPOV10*(1.+CA) **2) 
FZP = 2.'(DALAB*STOV11/3.+C*C*DELTAA*SRDV11*(1.+CA)**2) 

ZA1 = ZR' (ZR (ZR''(.2*ZR*ZR+.S*7_R)-1.)-1.) 
ZA2 = ZR+(ZR*(ZR*(.2*ZR*ZR-.547R)+1.)-1.) 
ZA3 = (1.+ZR) * (1.+ZR)**3 
ZA4 = (1.-ZR) *(1.-ZP)**3 
ZA5 = 5.*ZR*ZR-14.*ZR+11. 
ZA6 = 5.*ZP,*ZR+14.*ZP+11. 
7A7 = 5.*ZR*(3.*ZR-8.)+29. 
ZA8 = 5.*ZR.*(3.*ZR+8.)+29. 
Z A9 = (2.'ZP-1.) *(1. +ZR) **2 
7A10 = (2.*ZR+1.)*(1.-ZR)**2 
ZA11 = ZR*ZR-1. 

9 IF(M .GE. 5 .AND. 	M .LE. 36) GO T.0 10 
OISA2(I) = STOVA2*DALAB*(1.+AC)**3+DELTAA*SRDVA2 
3I582(I) = STOV82*OALAB'(1.+AC)**3+0ELTkA *SRDV82 
IF(Y .GT. Y3 .AND. Y .LT. Y4(1)) DIS62(I) = -DIS62(I) 
IF(Y .GT. Y1(1) 	.AND. Y .LT. Y2) DISA2(I) = -0ISA2(I) 
DGYM(I) = 2.*C*(DELTAA*SROV3+DALA8*STOV3*(1.+AC)**2) 
OGYP(I) = 2.*C*(DELTAA*SRDV4-0ALAB*STDV4*(1.+AC)**2) 
SGYM(I) = -2.*C*((1.+AC)**2*DALAE *STOV8+SROV8*DELTAA*C*C)/3. 
SGYP(I) = 2.*C*(0ALAB*STOV9*(1.+AC)**2-C*C*DELTAA*SROV9)/3. 

10 (Al = 6.*Y*(1.+Y) 
YA2 = -6.'*Y*(1.-Y) 
YA3 = (3.*Y*Y-1.) 
YA4 = (Y*Y-1.) 
YA5 = YA4*(1.tY)**2 
YA6 = YA4*(1.-Y)**2 
DIS8 = C*C*C'DELTAA*(1.+C4)**3*((1.+Y)*SROV12+(1.-Y)*SROV13)+ 

1 	DALAB* ((1.+Y) *STVA12+(1. -Y) ̀STV312) /3. 
7IS2 = .5*((i.+ZR)**2*DISA2(1)-(1.-ZR)**2*DISB2(I))*C 
DISA3 = .125*(ZA1*(( YAi*FMA-YA2*FPA)/(8.*C)-DGYM(I))+ 

1 	ZA2*((YA2*FMA-YAi*FPA)/(8.*C)+03YP(I))1 
3ISB3 = .25*(YA2*((ZA2*FMA-ZA1*FPA)/16.+SSFP)- 

1 	YA1*((7A2*FPA-ZA1*FMA)/16.+SSFM))/C 
0IS3 = DISA3+DISB3 
IF(ABS(ZR) .LT. .0001 .AND. A8S(Y) .LT. .0001) GO TO 19 
DISA4 = (5. *Y*Y+2.*Y•1.)*(1.-Y)*ZA3*(ALPH1*ZA5+2.*ALPH3*(1.+ZR)* 

1 	ZA7/7.) 
)IS84 = (5.*Y*Y-2.*Y-1.)'(1. +Y)*ZA4*(ALPH1*ZA6+ 

1 	2.*ALPH3*(1.-LR)*2A8/7.) 
OISC4 = (15. *Y*Y +10. *Y-1.) * (1 .-Y) **2*ZA3* (ALPH2*ZA5+ 

i 2.*ALPH4*(1.+ZR)*ZA7/7.) 
DIS04 = (15.*Y*Y-10.*Y-1.)* (1.+Y) *"2*ZA4*(ALPH2*ZA6+ 

1. 	2. *ALPH4* (1.-7_R) *ZA8/7. ) 
DIS4 = (2.*(DISA4DIS(34) +DISC4-OISD4) /15./C**4 

GO TO 11 
19 3IS4 = 0.0 
11 3IS5 = 2."'(DALA8*STDV7/3.+C*0*C*DELTAA*SR,DV7) 

DISA6 =.25*C*(7_A9*((YA5*FMA-YA6*FPA)/16.-SGYM(I))+ 
1 	ZA10*((YA6*FMA-YA5*FPA)/16.+SGYP(I))) 
31306 =./25*(YA5*((ZA9*FMA-ZA1C*FPA)/8.-FZM)+ 

1 	YA6* ((ZA10*FMA-ZA9*FPA) /8.+FZP)) *C 
3IS6 =(DISA6+OISB6) 
IF((ABS(1')-1.) .LT. .00001 .OR. (ABS(ZP)-1.) .LT. .0001) GO TO 12 
DISA7 = (1.+Y)*(i.-ZP)*(ALPH1+ALPH2*(1.+Y)+ 

1 	ALPH3*(1.-ZR)+ALPH4*(1.+Y)*(1.-ZR)) 
1IS87 = (1.-Y) *(1.+ZR)*(ALPH1+ALPH2*(1.-Y)+ 

1 	ALPH3*(1.+1R)+ALPH4*(1.-Y)*(1.+ZR)) 
DISC7 = 7A1!*(Y*(ALPH1fALPH2)+(1.+Y)*(1.-Zm)*(ALPH3+AL°H4*(1.+Y)) 

1 	-(1.-Y)*(1.+7_R)*(ALPH3+(1.-Y)*ALPH4)) 
DIS7 = 2.*YA4**2*ZA114 (2.*ZR4 (flISA7+DIS87)-DISC7)/(C*C)/G 
GO TO 13 

12 0I57 = 0.0 
13 )1WA = (1.-pNU)*(DISI+DIS2+OIS3+OIS4*PI/C) 

OIWB = PNU*(DIS5+0IS6+DIS7'PI+0IS8) 
DISW(I) = (1.iPNU) * (DIWA-DIWB)/(PI*EY)*C 

14 Y=Y +OYR 

RE
TURN 

FUNCTION RADINT(KN) 
IIMENSION PrIT(257),POB(257),PXT(7,257),PXB(7.257),X(8) 
COMMON /VARA/ POT,P0B,PXT,PXB 
i 	/VARE3/ ZR,Y,IX,X,XR,AC,GA 
2 	/CONA/ ZU,ZL,YU,YL,C,EPS,AT,PI 
3 	/VARC/ Z,J,JI 

IF(J .NE. 2 	.OR. 	KN .NE. 1) GO TO 17 
XIR = (X(IX)-XR)**2 
XYP1 = C*C*((1.+Y)**2+XIR) 
XYM1 = C*C*((1.-Y)**2+XIR) 



C 
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XCA - ((1 +CA) **2+XIIR) *C*C 
2 17 GO TO (1, ,3,4,5,6,7,8,9•i0,1l,12,18,19) ,KN 

i IF((1.+Y) .LT. .00001) GO TO 20 
RADT = (1.+Y) *(Z -ZR)"3/(XYP1*(XYP1+(Z-ZR)**2)**1.5) 
SO TO 21 

20 RADT = 0.0 
21 IF((1.-Y) .LT. .00001) GO TO 22 

Rant? = (1.Y)*(Z-ZR).  3/(XYM1*(XYM1+(Z-ZR) **2)**1.5) 
30 TO 13 

22 RADB = 0.0 
GO TO 13 

2 RADT = (1.+Y) *(Z-AC) **2/(XYP1+(7.-AC)**2)**2.5 
RAOB = (1.-Y) * (Z-AC) "2/( XYMI+(Z-AC) **2) **2.5 
SO TO 13 

3 RAGT = (1.+V) *(Z+AC) **2/(XYP1 +(Z +ACI*11 2)**2.5 
RADB = (1. Y) *(Z+AC)**2/(XYM1 +(Z+AC) **2)*"2.5 
SO TO 13 

4 XACM = C*C*XIP+(Z-AC) *"2 
RAGT = (1.+Y)*( Z-AC)*(3. *C*C*(1.+Y) **2-2.*XACM)/ 

1 	(XYP1+(7-AC) **2)**`3.5 
RADL = (1.-Y)*- (Z-AC) *(3. *C*C*(1.-Y) **22.*XACM)/ 

1 	(XYM1+ (Z- AC) **2 ') **3 .5 
GO TO 13 

5 XACP = C*C*XIR +(Z+AC )**2 
RADT = (1.+Y)*( Z+AC1*(3. *C*C*(1. +Y) **22.*XACP)/ 
i 	(XYPi+(Z+AC) **2)**3.5 
RADB = (1.-Y)*( Z + AC) *(3. *C*C*(1.-Y) **2-2.*XACP)/ 

1 	(XYM1+(Z+AC) **2)"*3.5 
SO TO 13 

6 RADT = (Z -ZP,)/(XCA*SORT(XCA +(Z-ZR)**2)) 
RADB = 0.0 
30 TO 13 

7 RADT = 0.0 
RADB = (Z-ZR)/(XCA*SORT(XCA +(Z-ZP)"2)) 
SO TO 13 

8 IF((1.+Y) .LT. .00001) GO TO 23 
3XTZP = SORT(XYP14-(Z•ZR)**2) 
RADT = (1.+v)**3*( Z ZR1*(1./SXYZP-( Z -ZR)**2/(3.*SXYZP+*3))/XYP1*"2 
GO TO 24 

23 RADT = 0.0 
24 IF((1.-Y) .LT. .00001) GO TO 25 

SXYZM = SQRT(XYM1+(Z-ZP)**2) 
RADB = (1.-Y1**3*(Z-ZR)*(1./SXYZM-( Z-ZR)**2/(3.*SXY7_M**3)1/XYM1**2 
GO TO 13 

25 RADB = 0.0 
30 TO 13 

9 XACM = C*C*XIR +(Z-AC)"*2 
RADT = (1.+V)**3*( Z-AC )/(XACM*(XYP1+(7-AC) **2)**1.5) 
RADB = (1.-V)**3*( Z -AC)/(XAGM*(XYM1+(Z-AC) **2)**1.5) 
GO TO 13 

10 XACP = C*C*KIR+(Z+AC)**2 
RADT = (1.+y)**3*1Z+AC)/(XACP*(XYP1+(Z+AC)**2)**1.5) 
RADB = (1.Y)**3*(Z+AC)/(XACP*(XYM1+(Z+AC)**2)"1.5) 
S0 TO 13 

ii RADT = (Z-ZR)/(XCA+(Z-ZR)"2)**2.5 
RADB = 0.0 
GO TO 13 

12 RAGT = 0.0 
RADB = (Z-ZR)/(XCA+(Z-ZR)**2)**2.5 

30 TO 13 
18 XCAZ = SQRT(XCA +(Z-ZR)**2) 

RADT = (Z ZP.)*(1./XCAZ- (Z ZR)**2/(3.*X0AZ**3))/XCA**2 
RAOB = 0.0 
SO TO 13 

19 XCAZ = SQRT(CCA + (Z-ZP)**2) 

RAD B = 
0.0  

RADB  
13 IF(J .LE. 2) GO TO 14 

JA = 2"(J-.214-11-JI 
30 T0 15 

14 IF(J .EO. 2) JA=3 
IF(J .EQ. 1) JA=JI 

15 IF(IX .GT. 1) GO TO 16 
RADINT = POT(JA)*RADT+P08(JA)*RADB 
RETURN 

16 i Z = IX -1 
RADINT = PXT(IZ,JA)*RADT+PXD(IZ,JA)*RADB 
RETURN 
END 

11 

C 



-.656757E-04 

-.343115F-C4 

-.367843E-04 

.4654335-04 

.321861E-04 

	

.428186E-04 	.403213F-04 

	

.305969E-04 	.309395r-04 

. 375:J19E-04 

	

-.588774E-04 	-.524563E-04 	-.465924E-04 

	

-.325301E-04 	-.319802r-04 	-.325462E-04 

.48,$:%2E-04 
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SUUKUU11NE STKL 
DIMENSION SIGT(10) 
;.OMMON /CONA/ ZU,ZL,YU,YL,C,EPS,AT,PI 

2 	/C ONBI 
J=1 
SIGT(1) = 0.0 
WIDTH = ZU-7_L 
AZ = WIDTH 
POWER=1. 
JM=1 

1 J =J+1 
ANS=SIGT(1) 
TEMPL=WZ 
3OWER=0.5*POWER 
WZ=0.5*WZ 
Z= ZL+WZ 
SUM=0.0 
DO 2 JI=1,JM 
SUM = SUM+RADINT(KN) 

2 Z=Z+TEHPL 
SI GT (J)=0.5*SI GT (J-1) +SUM*POWER 

NM1 = J-i 
70 3 KOUNT=1,NMi 
KL=J-KOUNT 
R1=RIR 
R=R1+R1 
SIGT(KL)=SIGT(KL+1)+(SIGT(K(.+11-SIGT(KL))/(R-1.) 

3 CONTINUE 
IF(J .GE. 9) GO TO 5 
IF(ABS(ANS) .LT. .0000001) GO TO 4 
DELTA = ABS((SIGT(1)/ANS)-1.) 
IF(DELTA-EPS) 5,5,4 

4 JM=JM+JM 
SO TO i 

5 ANS=SIGT(i)*WIOTH 
RETURN 
END 

Z,J JI 
KN,ANS 

0 

0 

C 

THE OISFLHCEM`_NTS IN THE Z-OI%FCTION 

ZR = -1.0:0000 

	

-.625846E-04 	-.711212r-04 

	

-.408805E-04 	-.37327eE-04 

	

-.339315E-04 	-.Z55F75_-04 

7!: = -1.000000 

	

-.338145E-04 	-.225889E-04 

	

.336846E-04 	.333627E-04 

THE CALCULATION'IS COPPLETFD 



FUINT CUT THE CONTULT-FPESSUFE CTSTETEUTTON ST X = 0.0. Y : -1.0 

341173:+35 
314970E+05 
3267121+05 
337E74E+05 
347095E+05 
375965E+05 
506304E+05 
606275E+35 
695051E+75 
777223E+75  
555111•°

33

5

S
,yl4.

5 
10 165c 
1166°16+75 
119796E+06 
128549E+76 
136539E+36 
143367E+76 
148662E+76 
152161E.06 
153902E+16 
159277E+05 
995372E+35 

124091E+05 
347756E+C5 
31.597F.1+05 
327765E+05 
339595E+05 
347074E+05 
351631E+05 
516004E+05 
6147090+05 
702742E+01 
78645E0+05 
8970110+05 

162461 .06 
111522E+06 
120612E+06 
129 212E+06 
137214E+05 
143917E+06 
149057E+06 
1523070.06 
150992F+76 
1580610+06 
630191E+05 

173078E.05 
357791E+05 
317079E+05 
329060E+15 
3395060+05 
34060'1E+05 
405E24E+05 
525707E+05 
62305°E+05 
7103176+C5 
791054E+G5 
pp08°70F.05 
163 ?2F.° qq 
1LS27~c.56 
1121541.06 
1214250+06 
130070E+06 
137870E+06 
144454E+06 
149436E+06 
157590E+06 
154677E+16 
156207E+0F 
626575E+05 

279177F>05 
1563440.15 
119095E+05 
320.841E+05 
340472E+05 
349393E+75 
419626E+05 
535155E+05 
631330E+05 
717p°9E+05 
798921E+05 
875°910+95 
991%16i+09 
104087E+06 
1131850+06 
122235E+76 
130820E+06 
135537E.+06 
144977E+06 
149801E+06 
152795E+16 
154157F..+06 
153641E+06 

0 

23756'0+05 
35945c1.05 
31°10'0'05 
3'0662E075 
341284E+05 
350135E+05 
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THE CALCULATION IS COMPLETED 
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