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1

The reduction of the O(e 3 ) integrr differential equations

derived in [1] to ordinary differential equations using a set of

orthogonal functions was described in [2]. Attention was focused
t

on the hover flight condition.
Since the writing of [21, we have also decided to evaluate the

set of Galerkin integrals that appear in the reduced equations by

i
	 making use of nonrotating beam modes. Although a large amount of

E	
computer time was needed to accomplish this task, the Galerkin

integrals so evaluated were stored on tape on a permanent basis for

future use. Several of the coefficients were also obtained in

closed form in order to check the accuracy of the numerical
e

computations.

The equilibrium solution to the set of 3n equations obtained

as described in [2] was determined as the solution to a minimization

problem as follows. Let the 3n equilibrium equations be written in

general form as

fvi (x l ,x 2 ,...,xm ) = 0
	

(1)

fwi (xl ,x2 ,...,xm } = 0	 (2)

f ei (xl ,x 2 ,...,xm ) = 0	 (3)

for i = 1,2,...,n. Here [xl,x2, ... ,xm] denote the components of the

vector of equilibrium deflections

[vel' ve2 ,...;wel ,we2 ...... 6el'6e21 ... Ieeri].

When non-rotating normal modes are used, the boundary conditions at

x = 0 are automatically satisfied and, thus, m = 3n. When Legendre

polynomials are used, satisfaction of the boundary conditions at

ti	
x = 0require four constraint equations to be satisfied (two for the

lead-lag deflections and two for the flap deflections), and the
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number of unconstrained variables in equations (1) to (3) is then

A
	

m - 3n-4.

The solution to the equations was obtained by finding the vector

[x1,X2,...,xk] that minimizes the function

n
fA	 (fv + fwi + fei)i=1

A listing of the computer program written to solve this problem

is included in this report. The Galerkin coefficients (using either

non-rotating normal modes or Legendre coefficients)were read from

the appropriate files of the tape where they were stored. A copy of

the computer programs written to evaluate the Galerkin coefficients

are also included here (programs COEFFREE, where non-rotating normal

modes were used, and COEFFPOL, where Legendre polynomials were used).

The vector x A[xl1 x2 ,.. . 1 xm1, corresponding to the minimum of

f, was obtained by making use of "standard" subroutine packages.

Convergence problems when using the IMSL package ZXMIN were encountered

for a number of the cases tried. The IBM SSP packages DFMCG and DFMFP

have given the "best" results so far. They are the ones being used

in the program listings enclosed. For several of the test cases, one

of these packages take f to about 10 -8 . It was observed that when

the vector x, corresponding to such value of f, is used as an initial

"guess" for the other package, the value of f is then decreased to

about 10-20 . The tip deflections were then calculated and found to

agree well with test cases taken from [3].

In order to use the above subroutine. packages, the gradient compon-

ents of f needed to be determined. Two different approaches were

I 	 used to determine them, and both were programmed in the enclosed

listings. One such approach, which may present numerical difficulties

(4)
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for some cases, was to approximate of/ax j (j = 1,2,...,k) as
a

of/ax = [f(xl,...,xj-A,...,xm) - f(x l , ... ,xj+A,...,xm)J/2(A)
F

for a sufficiently small value of A. The other approach was to use

an analytical expression for of/axj.

The functions £vi' fwi and f 81 are of the following form, with

summation in j and k implied:

fai	 (VJ) j vej + (WJ) j wej + (TJ) j eej

+ vej [(VV) jk Vek + (VW) j wek + (VT)j 6ek]

+ wej [ (`JW) j wek '+ (WT) j eek) + (TT) 
j 0 e eel,

+ vej vek [(VVV) jkL veL + (VVW)jkL weL + (VVT)jkL eeLl

+ vej vek [(VWW) jkL weL + (VWT)jkL eeL)

+ wej wek [ (WWW) jkL weL	 ^kL eL+ (WWT) 	e l

+ [(VTT) jkL vej + (WTT) jkL wej + (TTT)jkL 6 ej le ek e eL (5)

(for a = v,w,6), where (VJ) j , (VV) jk , etc., denote the respective

coefficients of the terms ve j , vej vek , etc. These coefficients

are functions of the Galerkin coefficients, of problem parameters

such as collective pitch and pre-cone angle, and of the inflow ratio

X. These coefficients would be independent of the elastic deflections

if a were not dependent on these same deflections. For these cases,

afai/axj would have a relatively simple form that can be easy

expressed in algorithm form. For example,
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afai/8vej = (VU) j + [ (VV ) jk + (VV)kj]vek + (VW)jk wek + (VT) jk 6ek

+ [(VVV) jkL + (VVV) kjL + (VVV)
Lkj ] vek veL + [(VVW)jkL

+ (VVW) kjL11 vek weL + [ (VVT) jkL + (VVT) kjL ] vek 6 e

+ wek [(VWW) jkL weL + (VWT)jkL 6eL] + (VTT)jkL 6 e 8 e

(6)

The algorithm developed on the basis ^-f such expressions was

incorporated in the subroutine used by the minimization package.

The statements corresponding to this algorithm were .included in

subroutine FUNCTIN as "comment statements C," which can be converted

to executable statements when appropriate. The program developed

can also be useful on a study of the influence of the inflow modelling

on the blade dynamics.
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OFPOOR QUALITY-
I .	 //hXXXXXXL JOB (G,XXXXXX), "GRESPC+ ,TINE,(-, 14)

/ *JGDF'ARM L I NESQ00
S.	 /*ROUTE PRINT RMT41
4.	 / /STEP1 EXEC FORT+: C:LI B i REG I GN, t %~6i•. f '7660

//FORT, SY-:IN DD #
CALL	 MGVER(u7;.t. ^SL+C+, C}. C► S^I^C► 7 1 f 4i. I:+s^, ^^. 1DD, 1)

7. STOP
c;. END
Tr. SUBROUTINE HC+VER (ILGDRE, FETAL, DEETA, NBETA, THETALA, +THETA, NTHETA )

1^^ ► . 1.:	 ?ck#•SC•3r•ii••lh3i•^,e#3r'.cy.?'kc#3i•#ieisie4rie^,eii••3i•stx•iFderix;birie3sicwi•tiescioe;iii•?c;e'>l'••'ssk?#•^Eit•',^•lkib•3^.r

12. Ci#h PROGRAM TO DETERMINE THE EQUILIBRIUM DEFLECTI ONS
C:	 OF A ROTOR BLADE IN HOVER

IS. C fx I LGDRE-u IF NON —ROTAT ING NORMAL MODES ARE USED
16. C:	 I LGDRE=1 IF LEGENDRE POLYNOMIALS ARE USED
17 , C:	 ?.^	 ,:^
18. C	 it lifE3fiF# sr<iiitieieieie#itie?eic'E?tir3etirtir}c'^%e;ti#ibie$i3essit ie?eii3i#3e°e^b',eis sii's'ede:eieiniEtii?r
19. 1 MPL I+:: I T REALx;5; (A —H, O—Z )
0. INTEGER EP 2 7 EP ::1:, EPS3JB

."•.'1. DIMENSION X(24),G RAD(24),W( 60), Fi1(S),ALPHA(S),BBETA(S),XG(S),
Wes'. il.i(;?;,;.;i,lli ( L;a4.i) aF:;!":C 1C► f it:)7 9C)), T ER(1 ;'), 1 C), 1G)

Q. DIMENw.ION	 DELTA{::.,C;) fA(	 :) aD{::;) :C:{w;l,D(^;, -;)	 E{-	 =;_	 ;,;^,,;;	 , ► 	 i,^iT 1;
24.

_
1 ) 7 H ( ;^; 7 ^;, ;^;), X I ( u , i :) f X _)(+^^7y+) 7 ^I •'( ri 7 L;7 L^) f X11{ ` ) f liJ(^I T ;^) ,!—I(i. i T r-. I ^ , ^'' (4;., ^^)-1

26. ''; E' ; (	 :'i	 ^'i 	'-')	 F ^'' {	 , ^^+ f ^-' a	 ) 7 u ''' { r'	 "')	 H -' (.^ .	 -	 r	 'r')
	 X 1 ..: ('-' 7 4.% 7 ^; , '-') , X	 I':. { „' '- ) ,

27. A• X ^;ti+ (;_; , E+) f X L^; ( 	 + 7 =^) ^ X i^i^i (^+ 7 .") f X 1J :=: (^ f ;.; 7 +=I) T +;as"^ E t::,  	 f _;) r r ,., C ^. , .^. T ._, } a +:;,.. (,:;, _; T ,_e
.z.w+. 5) a R•_ (,:.,, ::,, ^.,, .:) , ^,.:. (^+, ,_, L; 7 ;^i) , T,.. (E;, i:.,! ,.•) 7 L+EL (..,, ...) , iaELf= (ti,, ;:; )
21.. D1! IE1JSI ►:+N	 I_I =; { : , ^, _) , V,, { ;^; , ^ a c) ^ W,:, (f , ,^) T a.,. (^; , ;.+ a _ 1 ^ Y... (^ ; , ^, , ;:; > > Z ^ (,,, , ;_; y ._ .
30. 1),A4(^,t , Caa ) , Lj4( t,af+=; ,Et),C:4c.. ,^: ,^+,^;) fZi q (a,^, :+a +^I aE=1(;.^„-;,;:, r) r

E :^ 1. '"''	 ri r 
L+ :. V;. , ice;	 7 +.: 4 (	 '—' 7 ^; , V;	 ,	 I_;	 r	 '-,	 ^,	 ^,	 r	 .	 ice, 	 «	 r:.^ F4 (	 )	 ;”; , __	 )	 H 4 (=) , k I 4 (	 , ^ , ^ 1 ^:.;) ,) ._14 t ;,:,, „, 	 ) ,), k 4 { _^ , :) ,

'^r'..J .. .. , LI , L.• 7 1_I	 7	 ..	 h^ 7 Sr. 	 7	 MI , + ;	 7	 x.l ± L;	 1	 . I;;XL4(^	 r.	
=)	 XPt4{-;,L:,^;) , XIJ4(.,	 )	 C! li("	 _)	 F'4{^'	 ^;:') T !:;^{'_',ci a ^;,^+),

: 4R4 c +_;, u, v, ^') , :.:4 t ^; , ^., ^,)	 T a c'=;	 '=')	 I_i4 c ;=;)	 v4 i '-', ^. , '='	 L	 -:	 ;_;	 —•) , X:1 ^ (-', ^+ )
34. 5 ,VETTP(St416),WETIP(8,4,6),THETIP(;=;74,6),PHIE(8,4,6)
,,5. C.CIP'MON/VARi /EPS2, EFCC+7 EP83JB, NFIrUNC:T, NF

}	 36. COMMON/VAR .'/X1, X :, XX3, X4, X5, XE„ X7, XS, X9, X:IO, X11, X 1 	 T XIS, Xi4, X157
37. 1067X17,X1^_.,X1.IaX..c'),X_.1fr. 	 '1a.r...^^f)^.:.^1.7)^;...:iTh.::.r:^,X;^,7,,^ 	 .-,n.e:':J,;^„3C^a	 t,:,l,
38. r	 3	 r.	 ,:L^	 , r.	 a	 r	 D	 i	 r-'	 ,

.'X::;.!, X.;.:,, X.^ q , X:-^,.^,. Xrrt„ X'^7 , a	 ^^_; a X ^^'^, X4Cj 7 n4•l , ^(1 , Y:^ f YY:;;, t'4, Y 	 ^, `r ^_^, Y7 f Y:::,
39. r.	 ,,-	 ^.	 R	 Dr. r,	 ,	 ,	 Y	 r^`r-^fY1c:1,Y11,Y1^-`,Yif,,Y14^,Y1rirYlr_'„Y17,Y1^;7 t(1 ^,^r 	 ^.,7 ^',	 l,lr...,`(	 .:.f t^.::47Z1,
40. 4Z2,ZZ:_+,Z4, Zw ,Z7,A l I,AI2,A:,•'1,A22,DCSI,C:HORD,S	 NB,C:;_;Sb,S,,_'D,C.'B, ::B 	 B,
41 5C:CiSPC:, C BOEA, SQRT2, SSC:, _:C: C:C:, C:CI;::2C,, SIN2Ca VEN1, VENN WEN1, WEN, THETAC:
42. COMMON/VAR'='/+:T+C)+• PI , SINPi :_C: 'C:,'=i 'i_: y DEL, DErLF, DELTA, A, L^, C'7 D, E, F, G, H, X I
43 . C+, P, Q	 R	 C'	 A	 ;7	 3,	 ,	 ..;7	 , G:,;	 ^	 '_;	 '. S	 X	 _;i, XJ, XK, XM, XN,,	 7	 ,Fs:.	 C:'"'	 D^^	 E.= 	 ^4i	 T I-1:^',^T.	 , X _ti.,Xt^;^,XL::; r n)1:=3	 d •—.	 ^ r.	 i-•, r,	 r,	 r^	 Dry44, ..., kN^„ C+C:+, ^ ,:., +!.;, R.:., ti^,:^, Tti., LI;.+, V;c+, W._ , ?^,:. , Y:I;, Z,:+, A4 a D4 > >>fl'F, 1:1 4, E4 r F4, +: 4 , H4,
45. SX14, XJ4, Xf:4, XL47 XM4, XN4, 114, P4, 04, R4, S4, T4, I_I4, V4, W4, F:l 1
46. COMMON/VARS/SIGIIA, XG, U
47. EXTERNAL FUNC:TD, FUN+_:TL
48. 29	 FORMAT ( o	 irie#ii ie#ieii ik 3e#3e#3t#iFi #is tis?titisii # sb'e'tiee#?kit'c#'e',i ?i ft e f^ is'i°e;cirKFe'x k ii !E#' )

49. 30	 FORMAT t •' 	 PRE—CONE ANGLE	 BETA- ",04.7) 
50. =;1	 FORMAT & COLLEC:TIVE PITCHTHE T Ai::= ",04.7)
5 i . 32	 FORMAT & NFUNCT	 VE (X-• 1) 	 WE W 1)	 THc TAE (X- - 1 )
52 1	 PHIS(X-^1)°'v9X,'F;:0"',l0X7"IER")
53. 33	 FORMAT&	 ', I1,5(:I+X,Dl4.7K3X, 1Z)
54. +,.:(ALL	 LN DFLW
5 7, . C:	 INPUT	 DATA	 ^t;{ieK-ee^e ^ 3i ie e;r xx :^ 7F SF'ft7t ^( "h 3F

So. PI- S 1415'; 654DO
57. DETA-0.0 146 Dc:)
58.. DZLTA 0.163410039. C:	 DC'= I=0. C)Crc:)89DO
0. DCSI =0, 0056D(:)

G) 1. EIC::^I=DETA+DZLTA
1^{ar•,',• X,_IETA"0 L 0
63. -XJZETA.. 0. ;:)i:tC)r::.;::0D0
64. XJCSI=XJETA+X,_!ZETA
65. EA'=1 y4.. DO
66. GAMA,5. DU
67 S I GMA,O. 1 DO

. C:HORD"P I / 4 C)
69. C:D0=0 . C)1 DO
70, EPS2= i.
71 EPS 3= 1
7e.. EPu3JB=1
73. (_:	 '){' "it')C'$t rC'H" )t'it it'Dit it it rl' fi'	 ?t i' it It iii `;t ii'it fit	 fit ^ 3t it it :S?S •St :t ?S J^. Jit :t ^."',S• fit it :i' wit t it',S'?t 7t 'St "S': t ^ sl.':E7h
74.. C:
75. +-,	 * THE ROTOR INFLOW RATIO LAMBDA ( DENOT ED BY XLMSDA IN	 .^
76. C:	 * THIS PROGRAM)	 IS CALCULATE D EITHER TN FUNCTION	 :t
77. C	 * SUBPROGRAM F UNC TN (IF NON—ROTATING  NORMAL DIODES ARE 	 t
78. C	 * USED) OR 

I
N FUNCTION SUBPROGRAM FUN+I T (IF L EGEO DRi

79. C	 * POLYNOMIfALi. ARE USED).,E
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OF POOR QUALITY

^1 ►;i . C	 '^ se
el 1. C.	 ;^ NFUNCT	 I S THE NUMBER OF' NON-ROTAT I NG NORMAL MODES	 yF
X12. Q	 * (OR LEGENDRE POLYNOMIALS) USED.
831 .
84.

C	 *
C:	 *

e
NFUNCT MUST BE AT LEAST 3 IF LEGENDRE POLYNOMIALS

85 G	 * ARE USED.

87. C	 ^E #3tiF##iF 31 ii li ## ie#c?E 3e3c	 li iriBiP }i ##3cdF# !i ^rdF#^k#iGii isieiF3FdFisisiFis3eietie',t 3F3EoE t tib It?F
tc 8. DO 400 10,8
89. READ(50)	 A(I),B(I),C:(I),Cd(I)vS(I),H4(I),t_t4(I)90. 400 CONTINUE 
91. DO 411	 Iwi,S92. DO 420 J- 1, 8
93.
94.

REAP ^50)
tQ

DEL(I,J),,	 ELT^CI,.I),DlI,J3,E(I,J),kI(I;Ji,X^t(I,J)
550	 XM(I,_Nh,READ	 1_^.50(I,^.t),F'(I,J),R(I,J)Dr,zW0

951. READ(50)	 G3(TvJ),XO3(I,^J),XK3(I,tit),XL3(I,J),XAS(1,J),WS(I,J)
96. READ(50)	 XK4(I,J ) ,XN4(I,J),O4(I,J),T4(I,J)
P7. 420 CONT I NUE
81 . 411 CONTINUE
99. DO 430 I w 1 , ti1

100. DO 440 J=1,8
101. DO 400 f1;-1, S
102. READ00)	 F(I,J,^.;),19(IY4.I ff ),H(I,J,^;),Xt^tZ,_► Yf^)yr=s^il,J,t()
103. 1,XN3(I,J7t=;)
104. READ(50)
105. 1 , V3(I , 11, }w )
106. READ(50)	 XM(I,J,i:),YC ► (I,J,K), Z 1( I,1_lYf;),XJ4(I,._l,K),XM4(I,JvK)107. 1,P4(I,J,E )108. READ JO)	 S4 (I , J, K) , W4 (I ,1_t, K )
109. 450 CONT I NUE110. 440 CONTINUE
Ill. 430 C:ONTZNUE
112. DO 460 I=101,
113. DO 470 J"10
114. DO 480 K-1, S
115. DO 490 L=1, 8
1.0. READI(50)	 B	 ( 1, J;F ,L),C3( r, J,K,L),E=,(I,J,K,L),FI( I,,_l,K,L)
117. 1,HSI(I,J,k,,L),X!3(II J,f(,L)
118. READ(50)	 R3(I,J,K,L),S3(I,J,KiL),A4(I,.J,K,L),D4(I,J,K,L)
1.19» 1YC:4(I,J,k;,L),D4(I,._I,f,L)
120. READ(50)	 E4(I,J,K,L),F4(I,J,K,L),G4(I,J,K,L),XI4(I,J,b„L)
121. 17XL4(I7,1,K,L),C,4(1,J,k:,L)
122. READ(50)	 R4(I„J YK&K V4(I,J,K,l._)
123. A 9 CONTINUE
124. 41c► 0 CONTINUE
125. 470 CONTINUE
126. 460 CONT I NUE
1:x:7. C
128. 11	 iE fic'e3 i^ic3i k'F#^i 3F#ii sExieie# b is#?t siGic'Fie'i ii ?sie'e r s:?{ 	 #?c?i s^irie'G ie?e k ii'i :cir?r fi t :c

130. I.:	 iF THE COEFFICIENTS	 DELF (I , J)	 ?F131. D O COLT I-10
132. DI_I 501	 X i,i
133, DELF (I , J) '-DEL (I , J )
1:114. IF(I.EQ.1.AND.ILC;DRE.EQ.1) 	 DELF0,J)v0.DC')
135. 501 CONTINUE
136. 500 CONTIN UE 
1:117. I=:	 ie it
138. C.	 iF ii die#####'e F'r e$F'F FiriE se !riG ^s 3e?F'.^ :e'r'r. ii iF3e3F'r3e ieieds4cic?F i ^i c s r3r rF t?2 ,Etii :FiFiF sc

1 40. C:	 'e THE C:OEFFS.	 XG(I) TO CALCULATE THE INFLOW RATIO
141 XCti (1) -1	 ._li;)65r '1.;': 65 D O
142. XG(2)"-0.54I190001DO
143 XG( 3 )_:X1 (2)
144. X04)00(1 )
145. XG( 5) "-X ► (1)
Q6. XG(6)=-XG(2)
147» XG(7)-XG(6)
141. XG(8)=XI (5)
149 C:
1r5o. I.:	 :Fie -i ie?Fie#z icic3Fi: J'c r3c#ieiesc3G3F i3v'^iG:cie?F i7riFie c.c3c-t f+^;°e?civ v't'e?E?hiE?b:ktiFfr;r:r}t 	 t
f51. NMIN-31

IF( IL DIRE. EQ. 1 }	 Cp l,► 	 TO	 11:1 1
15 ► . NM I N-1
15, 4,' . l,.•	 'fir iC'iC ir `►C'it'1S'iG Yi'^r'K'YG iG'rC'R'?C'G iG 3C^C iC iC 7C SC ^{'Sr it pis 'Sr':C Si 'iCX iG :i' t • '3G iC'iC';C it it?i :•^ iF ^r'fFiC •1, 'SL?F' ►t'3rt?^'iC
1 551 . C	 n SC
1,56. # THE COEFFICIENTS U1(I,J)	 AND i_t(I, J) 	 TO CALCULATE	 ie
:t57, i s	 * THE EQUILIBRIUM ELASTIC DEFLECTION PHIS AT X"I AND
15141. C	 * THE INFLOW RAT IO, RE SPECTIVELY, WHEN NON-ROTATING	 ^r
17 /. C.'	 * NORMAL 

MOD
ES ARE USED



s.l.+fsx s.wx^.laaAC .s-+4.wa wwW . .i 4..... Y.:i Yw l»<KS.sfx > e.. xs34xi niite?1dtrl tMweA /./ F+if31 .FMMZ1^Sx :t. s.JAf 4asxs :4 sd'. vY a4l^M :ck' '. ib"7• x ?M .R ^.Jx iWl^^b.t.:..kM GMii":i'1 ...	 /".. t.Y ^d-a „XR+M#AYf:>

1 G0. 1"' aRMI SAL PAC"  >

161. SBETA ( 1 ) -0. 1 87510406.; -37D 1 OF POOR QUAL.17 Y
16,20 . BBETA(:')-0;.46.0, 40911330D1
1613. BBETA (S) =0.78347574382D 1
16-4. BBETA ( 4) -0. 1 099515407,':;51.12
160 BBETA (0) -0. 141 57168391 D;«
1(Qf: BBETA (G) ''-0. 1727875'P 53 'D2
1 q',7. BBETA (7) ,--Q. 20420S.'0 2251 Di
168. BBETA (S) ==0.2356 i st44 902Dx:
169. ALPHA(1)-0.73409551376DO
17d). ALPHA(:`)= 0. 101 84673137D1
171. ALPHA (3) "0. 99 244960,: DO
X172. ALPHA(4)=0.10000335033D1
173. ALF'^lA (5) =	 9999855 8 	 2 i i Uo174. ALP A (C-,	 . 10000 000 26D
175. ALPHA (7) w0. 99'799 9729DO
176+. ALPHA (E;) =1. DO
177. N3=i
17 :. DO 3111	 I =1	 L;
17'./. ALIXI==ALPHA(I)*BBET^M 1 )
i;_;C) . Lit (I , I) =2*AUX 1 **2
181. ALIXZ-BBETA(I)**.
182.. AUX3"AUX2* c'
1	 ;	 : 1qJ=I
1	 4. DO	 311.	 ,.1:=1 , C;

5. IF(J.EC4.I) GO TO
15-6. U1(I, +_I) =»4*AUr1*AUX '*ALPHA(J)*BSETA(,.I)*(BBETA %J) ,,•ib 	 -1'11*NJ,}AUX4-)
187. 1 / (BBETA (J)**4--AUX;=; )
188. 31:1 c;

iI-;. :";1:12 CONTINUE
1 ,-,C,. N?--NI
191. 31:1 i CONT114UE
15 2. U( 1, 1 )=0.3641,9?4tiD1

194. r11,Li t I, S) ^0. 1744958D
195. LI(I,4)%-0.^^1"34r44D1
15/6. 1.1( i , 5) ==0. 1564750,;M 1
1:+7. u ( I' 6) -0.'=;704•C)1 2DO
J98. i_1( 1, 7) -0. 1 a 347!53D I

x:01. U(2,2)=0.30291S0D
202. U(2,3)=0.101481.1D+=;

'C►};. I_I(2, 4) -C;.2160 70D2
2014. U(w,55) u--O. '2 i 145_:^D:2
2051 . U(2. 	 , 6) _.''0. 436 '.6 7 4Di
2(.*)6.. LI (	 , 7) =-0. r-, ;r,S0"/ 7D i
207. 1_I (2, 8) ,--0.3- 9870A 7-OD2

208. U (3, 1 )''-0. 1261884r(2

210. LI(: > =;)-C,. 14212411:12
211. U	 4) =C). 43	 19I:;:I;
212. i_I (; ; , 5) -=0. 117 4606133

: 1	 ;. U(3, C+)"*0. ti;62 1 580 DC
214. U (3, 7) =0 . ,,237732':oD,:+
2l5s . U (3 ;=;) =- O. 40426451:12
21 G.. LI ( 4, I	 =0. 11'i^'c^45 PD2
.' i 7. U (4, 2) =-O. 62A,2567D,2

21'). Lf(4/^ ,4)-U. i,;;/'=''1:^D.
2l. 0. U ( 4, M ) ^•0.	 ^;.'40,: +^1 Uf 3
1221 U(4. ,6)=Ci .4-1`^'5;0451:1;
:.'i• 2. 1_I ( 4 , 7) =0. 1 ';8 _;r_+r-'ZD4

- 1_1 ( 4, 8) =: 0	 532C),,;4Grr-'
:::23. 1.1(5, 2) "0. 111 C;4S =;D:I;
226. U(St,3)"-ca. 2137421D.8,227. U(5,4)z--O.1.07P;111D4
228. 1_I(+5, Si ) -5.; . 1 ^+L;1.1f_,::ti; D;:;
229. 1.,1 (~ 	''-0. 1 855 I S i D4

; 31 a. 1_i (6, 1) "0.5'a^w;:I;^:uc:+i+._
2-:'.:=; . U (6, 2) --0. X 171:+271 D.I.

825,201 6rl-
U (L•+, 4) =- f7 .30271 f_+7r,;:;

236. LI	 225,873,4134
a -.;= 1_I US	 7) -0 . ,:.,445:: I;4DA.

2:I^9. U ( /,•4, :^; ) -Cy . i 1138': 4%14



OF P^OQR QUALITY

CCf

41.
242.
2AS.
x:44.2, a-
241''47.2
250.
251.
252

HE^^+►:fi x .
255.
+• G
M t^ 62S7.}	 •.+58
r

3. ».59.
260.
261 .
2F..+r.
2
264.
263.

268.

271.M
2 3 2.
27f.

07
5
5

276.

277.,+
279.

281.
282.
283.

I 284 .
28S
286.
287.

289.
290.

 

291.
292.
" ,y"
294.
29'.
290..
297.

a ;t;98.
299.
so o..
$03.02 ..
303.Jf
.304.305.
a06.

307.
::.t:,8.
30 9 .9
10.

3 11
S IR .
31a.
04,,31 4 P.
316.
=;17.
,:1 w3 .

1.1(7, 1)--U.31U7ti03D2
U (70) ,0.9192193D.2),0.9192192D.2
U (7, M-0. 29D^ 9 16U ( 7M "K . 71130::3D,...
U &M --0...+6894.. 3D4.
U P -0.597087=
U (M) 0. i7 0219D4IJ (00-0.3461307D27 ,2 - 09889 9D2

l

l s) "o 0592010;
Li	 -I.;.t1^i^^f89,

U (+-+'	 =0. 21 "''839
00 TO III $

1 i11 DO 2 I=14
DO 3 J"I , s
CALL FX41(X41(IT+_I),I,J)
X41 (U, I)=X41 (I,J)3 CONTINUE
CONT I NUE
DO 444 NI00
F I 1(N I) -DSQRT (2. D0*N I-1. Du )

4.1. 4 CONTINUE

#ii• #ib i^i^ii'k$is^,e ic ir##ie it3riFiv,c#foie#iril'ie'F',sie#ir##isie',rivx• ir,r^JetiksEilvr^^^^tsbir# ;^yr
if	 I

THECOEFFICIENTS    U I (I , +_I) AND U (I , J) WHEN LEi +ENDr E ,b
PO LYNOMI ALS ARE USED	 x

DD io0i I=3,
DO 1002 J=2vS
CALL ]FUul(Ul(I,+_I),U(I,J),I,+J)

Ul(T,Mono
U(I, 1)=O.DO1001 CONTINUE
DO 1 003 J" i , s
Ul(1,0=000
U(1=0=0.00

1003 CONT INUE
C	 if	 is
I,:	 icKi',kiFiF#ir#ieieicie#ie^iFirie.Firibieis#iii6dcirisir',c'.r',r;e',e4rsrsc9irirsb'x^r•:s'.eio'.^^v;rio:e i^;sir

J. 113 Sl.-iRT2--D ,;i:',,FT (2. DC) )
C DCrOPI"Et='=2*1--.DO/ (2. DO*PI )
Z7-DETA-DZFTA
DO 4 I BETA i , NBETA
META nBETAL+DFETAA (IDETA-1 )
WRITE(6,21)
WF' I TE (,::+, 30) BETA
C O ,Es-rul OS ( BETA )
+=+INBwDSI N ( BETA )
s2Et=SI NB**2+

C2BOEA"EPSS*C 2B/EA
Z4=EI CS I iC 1, 2BOEA

=+BC:B :_i I NB* C O B
X 1-i AMA*C OSB/r+. D6
X';3 = CHORDMOSSJ/

X16-EP 2*XI*SINB
X28"X 1 xC:OSS
DO 5 ITHETA=1,NTHFTA
THETATHETAL+DTHETA %^ (I THETA -1 )
WRITE( C-+, 31) THETAC:
WRITE(6732)
C:OSPC:=DC:OS ( THETAC: )
S I NPC-DS I N ( THETAC: )
sC;C;c"S I NPC*t,:OSPC:

2i..-1...C2C	 _

I N2C:" 2*SCC:C:
C**	 X2"XLMBDAx(FF *XLt+ i.BDA*C r+ irCO 

PC.-
Er$So&HORD. SINB/2)

C;itiir	 X X;..--XLIIBDA.^^_ ,r^,r^:I II^'t:•^ (1 •+r r.,.^•I:irl_.L^C^t1^ I atC;..i: )



M.r:Mx.ra>wf^lsYrN.1Z..wrM•....*NeM 11n}x.M1.{.^jM#^.^f... bM4i4 Ml}A`Mi^.^M..1.A^-i+MYM..IM.^^M1 M+1M.Y?J^"i MPik sxs +kE_{-.JSt'..e[[LY.II C_': .:^. 	""a.:A FYAlilssa a.P Pan Mbi!(Sr.• P^=CMS x':JI ^. 5.1 f. J.,IxAM.:aR-'iM^I1r.M

O ISNINN": pk' r- 91 r	 .

X4=CD0OPI*C0S8*C4EPC	 OF POOR QUAL^11 1
321. XS�EPS3JB*(XJETA-XJZETA)*,CCC*BBCB
322. X7--^7*SCCC

X 10=BNFC:*$INSC^2-^.
:.4. X11--a its*c2C

^. X12wDETA*82C+DZETA*C2C
X 1'4•--X i 2*C2BOEA

^r27 Cif* X 17-EPS3 *XLMBDA*S2C*CO$PC
328, r',,;** X 18-EPS2:*XL.MBDA*SI1uPC
329. X20=EPSS*2*CDC)OPI*COSB SINPC*C2C
11 0. X2i-EPSS*CHC)RD*SI1qB*821C/ '
313 1 X22=C2BCIEA*COEB*BIIVPC*I_;Ou2C/2
31 12. X34'-'.16° 1+2*S2C

• xx
24=-	 *C 32C
X25LEPS3*X1*SINPC

ti 6. X2 -S I NB*CC182C
337. X27v- X9* I N P C
338. C** X '= -EPS3*XLMBDA*COSPC
339. X31-X.2s*^I 1JPrI.-1 Z:-1._.,	 an

.,.4:1 C.** .EPS3*XL1 ,1BDA* ( --,2C--3*S2C )/ X34
:V142. '11,:1/, 1=C2C-S2C/ 2
.;431. X _17-X2Er*C0SPC
344. X;:,': =X31*(2*C2C/3-E,2C/2)
345. X40=C2B*E:II4PC*CG32C/'Z
_r4/_-1. Yi -X/JETA*c.2C+X,-IZETA*C2C-XJC3I
347. r'3Eie Y2 SBC`B+X;::7*XLIIBDA+XiiiC C)OF'I FX^Cj ^hr.Cr ,cr-X1 .*r:HG1;I;r/
w 4Cs. YY3 EF'E:MIJB*Y i *C;BC B
34,". i #* Y4"C2BCIEA* ( BBC:B+X r7*XL11BDA) / :l
tiIS Y5=EPS2*X31 *C2B/EA

Y6-DETA*l:':
2

C 
+ .(7ZETA*S2C

•71Y7'--EF S3JB ĵ 7	 /-r'..L:B

353. Y10=EPS2*2*X i G
Y 1 i =X 1x1 }F}'i';,3 35: C** Y 1 2=A" LM1'1D A'> SCy;^l

11:36. Y i ;c.- (1 +EP-;3*'2'*CDC OP I *::2C:) *CO :B*COSF'C,
ti; a7. Y 15-4;2'BOEA*C.CISB*C.OSF'C*C2r=:
35 .I. Y16=EPS3*2*Y i 1*COSPC:*S2C:
c5i. Y17=EPS-*X1-*, OSF'C

360. Y1 =" 2*SINB*C2C:
36 1 . Y.i 9= INPC *C2''r";/2
362. Y22= (1-C 2C/3+S2C) /2
r	 1 23.

-..	 2	 " 2	 ".	 1

364. Y 4 ,X 17*C2C
36-5. Z I "EPc;2* (X^..IZETA-XJETA) *C:2B* CCC
,366. Z2-,EPC,3*GA1,1A*C u PC* (CHORD**2)
367. Z5'-Z2*C2B
368. 2..	 2 jE.4. BCIB
"?69. ZZ3=EPS3* (XJZETA-XJETA) *COS2C:*r;:2B
370. 1:10	 1 NFUNCT"NII I N, 5
3,71. NX',=3*NFUIgC.T
372. I F (I LGDRE. EQ. O) 	 00 TO 11:12
r7	 :. NX-NX-4
74. l:	 '^ *3h si ii 9F#*ir 3s iieit°s3F3e*iEihii 3e3F4b?r3eir* 3riEir3rio?c#ih#ir #e#^s :r t1:csc ts'.'r7e3EsEtiFaE sr^E

375. C: ^
NA--- 1

3,77. IF ( NFUNCT. EQ. l . OR. NFUNC:T. E01. S. OR. NFLINC;T. Er:d. 7) 	 11A=1
;.7:_:. C: Iq A : (-1)**(IqFI-INCT+1 )
379. A 1=F11 ( NFUNC:T )
380. A2=F I I (NFUNCT- i )
38 1. A 11=NA*NF In.II'41-.T/ (.''..:EA::;. )
382. A 12-NA/ (2* (NFUNC:T-1 ) *A'2, )

A21 -NA* (NFUNC:T 2) / (2*A i )
384. A	 2=I+IA/ (2* (IgF'I IIgCT-1 )SEA 1 )
,-::8S. C.** A 11 , Al ', A'21, A22 ARE USED IN SUBROUTINE  FUNC:T TO CAL CUL ATE
86. r i * VE (NFUI4CT'--1) , VE (NFUNC:T) , WE (14FUfJC:T-1)	 AND WE (NFL. NC:T )

21,87.f
SIN.

C.
I'	 'seicie',c3cic it#°^it##ie,c'.rie it ihir'Fis ii"3ir^F##',e'3s it 3,38 dr3r^,r 3E 3cic ic^#c#icfi?citie'.r 3r'h is sr ;t iciiie#iF

89 C THE VECTOR X (I) U$ED IN THE OPTIMIZATION ROUTINE IS DEFINED AS.
a;-1 a . C E X (1) , X (2) , ... X (L: F14FUNCT-4) 7=
3,50 1. C EVE (i) , VE (2) , ... , VE (NFIJNC:T-2) ; WE ( 1) , WE %2),  ... , WE: 01FIJNC-T-1) !,
M,12. C. THETAE (1) , THETAE (:Z) , ... , THETAE (1VFUI^i I) Z .

3,93. C: ** NOTE THAT VE MFUNC.T- i) , VE (NFUNC:T) , WE (1+11 UIq(,nT-:J.) 	 AND WE t NF1. NC:T )
T	 BC(UIMARY CO ND ITIONS AT'394. C ARE CALCULATED -O THAT THE , I AN ILEVER	 b"O

395. C ARE SATI:_:FIED. THESE QUANTITIES, DENOTED HERE IN THE FROGRM-1 BY
396. C VFN1,YEN,WEfd1 AND WEN,	 RESPECTIVELY, AItiE Ci:"LC:ULATED IN THE
397. C SUBROUTINE FUNCT AND RZTURNED FiS A C.CrMICIN VARIABLE TO THIS

C FART OF THE FROGRA11.
r:, ** INITIAL GUESS FOR THE VEC.TCIR h (I) 	 **=K*,.1 n.



+...,^7.FA ..M.	 ..wurwiHwiw^r...^..wr	
!	

i#iMew.MXAMitw.'°.,'fIR#..:.}].nnsY3 "aESbNewwlws'iTMi4,

ORIGINAL 
^1vAG^ ^ ^t,

OF POOR

401. 11,12 DO 6 K-1,10
401. X(K)"0. DO
402. b CONTINUE
44.. Cd	 #3t k3rieiFit+iiriedi # 1idr^t 3Fi 3FFftir3e kit ,,t }eir^^c^rii#iie3F33rit p ^hi^r
404, NLIMBER,;t)
405
40Z,.

EETwO
FPE;a I. D-6

41:17. LIMIT-000
408. IF (ILCC+RE. EQ. 1) GO TO 211 1 ^(409. 8000 GALL DFI-ICO (FUNS:TB, NX, X, FSQ (I BETA x I THETA s NFUI^ICT) , C CADP F- ST, Ew-' #, LIi'I I T
410. ,IER(IBETA,ITHET,NFUNCT),W)
411. C I F (F; Q (I BE'CA, I THETA, NFUNCT) . LE . 1. U--2 +) 00 TO 2112
tA^^lii. =g N̂ II^1^ER+1	 „-
41^:

► 	 E ► f ►̂ ^j
N

TC
XAL	 K P ^6. l^Tg 	k,	 , P-2Ct (IBETA, ITHETA,14F'L I I+IC:T) , C RAri, E$T, EF'E,

415. 11-11-11T, TER (I BETA, I THETA, NFUNC T) , W )
416. 200 TO 2: 12
417. 2111 CALL DFMC G(FUNCTL,NX, X, FSQ( IBETA, ITHETA, NFUNCT) , ►:,RAD, EST, EPSI L IMI T
413. L , I ER (I META, I THETA , IVFUNCT) , W )
419.

c
TE (G,'h) NFUNL* T, FSQ (I BETA, I THETA, NFI_INCT) , I ER (I BETA, I THETA, NFLINC

T
I

420.
421. c DO SSE: I=I,NX

422. C WRITE(!_-„*)	 X(I)
42,3. C	 8;-sr, CONTINUE
424. GO TO 1114 iF
425. C	 3+• * TIP C► EF'_ECTIONS WHEN NON-ROTATING N ORMAL MC'I ► Elio ARE USED *x,b	 it
426. 211.E VETIPA=t7. DO
427. 3!WETIFA'-O. DO
428.t. THETPA=O. DO
429. NVEi=2*NFI_INCrT

431. PHI=O. Gtr
432. DO 777 I= i , NFUNCT
43k . VETIPA=-VETIPA+2 *NA*X (I )

}4,34. WET IPA=WETIPA+2*1qA*X (NFUN ►::T+I)/1 '•••.Zi	 . Y'L1C•';'G/^^'^'U='rMA.a.^IAj• V (hlt 1C 1 ,f. T  nc, r n-+ vn ri n	 ivv a ► 	 a r
4436.   N2V	 LH\lC•T6"0'7'78	 NF
4-2^o7. ALI X;--U I ( I , J) *X ( WFUNCT+J )
43"El. 778 CONTINUE
4c'19. PHI=*PHI+AUX36X (I )
A40. NA:»-NA
441. 777 CONTIi-mz
442. VETIF'(IBETA,ITHETA,NFUNC:T):=VETIPA
443. WET I P (I BETA, I THETA, IqFUNC:T) s=WET I PA
444. THETAA",SQRT2*THETPA
44S. THETIP(IBETA, ITHETA,IgFUNC:T)=THETPA
446. F'HIE(IMETA, ITHETA, NFI_INC.T) r4THETAC+THE T PA+PHI
447. GO TO 3333
44.-,. C
449. C_	 3b## iF3b3b'iieirieie343i#3sfie3e3e323i lair°^dF#le 3i is3r3t9i?ii^',i it',r#x titiri43c^ititss'.b?e#Fiic est3eiriiis ^
450. ► :	 * ^s
45i I. c	 * TIP DEFLECTIONS WHEN LEGENDRE POLYNOMIALS ARE US ED 	s
432. ►_;	 .k i40"::. C	 * VETIP=VE(1)+VE(?) •kSQRT(ti ► )+VE(S)*c_;. RT(ti)+...
454. C	 * WET I P=WE ('l) +WE (2) *SQRT (=► ) +WE (2) *SQRT (0) + ...	 3E	 '
455. C.	 * THE'rAET IP-SORT (2) * ( THETAS (1) -THETAS (2) +THETAS (.I:) -... )
456. ►.	 *
457,
438.

G	 ## ih
1114

s^ 3F##ii 3t 	 t^'i 1e#3t # !^'k3i #db t4 3(k fis 3sibss'i is'r3Eirdi #^e## 4 ieicirir^e 3 3i 3r3r 3e'r ir$i ieieie e# tc
NN"NFLIKOT;-2

459. 14VE 1, --2*NP LINC'T
460. DO 7	 I4=1,NN
461. W(I) =X(I)
46-2. 11 LNN+,.
463. 12-IgFUi4CT+I
464. w (r2)-X(r1)
465. Ii=NVEi-4
466. I2-IgVE1+I	 s

467. W(I2)'=X(I1)
468. 7 C014TINUE
469. W (IJFUNC,T-i ) -VEI41
470. W(NFUNCT)-VEN
401.. W(NVEI-1):-WEN1
472. W ( NVEi) =WEN
473. I 1 *3*NFUNC:T
474. W(Ii-i)-X(11-5}
475. W (I 1) -X (I 1-4 )
476. VETIPA=O. ,rata 	 ^,477. WETIPA=O. D0 	 r
478. THETAA-0. DO
479. NA 1



5

'	 _-. »-=u 	 Hl.G_.3	 ..:.C1 ..Aa.., _... wam«s	 ..sb d^ ..e,..:3aY YY•MAKlMi#r+w.^N.M !..^.w.MC.I'W.lwf 9M.NMMF^®:vMN.pinwinilYM."fY^'4Y..'.pw4AiiM7IiWMM411MM1Y:.,ai43.!!wIM++M._:,

^ryy^̂yy {{ ^t ii 1̂ 	^{	 TV '•	 _

' 	 OF POC)R	 4v "

480. PHIzO. 00
481•
41 3.

DO S77 I-1/ 4FUNCT

4 B .. I2wNVE1+I
484. VETIPA-VETIPA+FI1(I) *W(I)
ASS. WETIPAwWETIPA+FI1(I)*W(I1)486. THETPAw-+NA*W (12 )DETPA
487. n	 87B ^,P I NFUNCT
488. ^IIMNFUNCT+J
459. AUXwU1(I,J)*W(I 1) `494. 878 CONTI NUE491. PHI=PH4 +AUX*W(I )
45'2. NAB-NA'3 -c .

`^
8-77 N I NYE5 	Q

VEIP(	 ETA,ITHETA,NFUNCT)-
COTIIP(ISETA,ITHETA,14FUIqCT)r-WET.IPA

VETIPA4'95. WE
496. THE'rPAuSQRT2*THETPA
497. THET I P (I BETA, I THE TA, NFUIICI') "THETPA
498. F'HIE(ISETA,ITHETA,NFUNCCT)^zTHETACC+THETPA+PHI
499. 3333 WRITE(61, S-30 NFUIq T,VETIP(IBETA, ITHETA,NFU! gCT),WETIF'(IRETA, ITHETA
000. 1, IdFUNCT 2 , THET I P (I BETA, t THETA, NFUI qCCT) , PH I E (I r=SETA, I THETA , h1FU1JCCT) ,
Sol. 2FSO (I BETA, I THETA, NFUNc'r) > I ER (IBETA, I THETA, NFLII ICCT )502. WPITE(6,*)	 e
SG s. 1 CONTINUE
SS^w. 5 CONTINUE
50U. 4 C014T INUE
506. WRITE(6,729)
IS07 • RETURN
SOS. END
.^it'.1^l. ^;;	 3E## di^fi3E38##iF3i=#^.e#iriiiFir3eie##is3c3F#r113^iiiFieie,ciE3FdF3FiF#ic3tie9tieiFi^38#3e#ib=Jtr#ritr383#

-510. SUBROUTINE DDFIIICG(FUI gCTB, NX, X, FSQ, GRAD, EST, EPA., LIMIT, IER, W)
>	 511. IMPLICIT REAL* S (A-H, O- Z )

5112.• INTEGER EP 210 EPS ', EP;: 3J8
5113. DIMENSION X (24) , GRAD (24) , W ( ') 	 XY (	 ),	 r'4514. COHMON/VAR1 /EPIC::, EPS3, EPS31JB, NFUNCT, NF
515. COM1,1ON/VAR4/ XY
5i6s, TOL=? ,D-7
S 17. I 111OUNT305181 .. IEF-o5 1r+. 9 CALL FUNCTB (NX, X, FBI. 1, GRAD)520. XA O. DO

E	 X1' 1. DO 0 1;== 1,IVX
'r 22. XA-XA+GRAD (1 ) **,,'

50 CONTI14UE
524. ^TEP"FSQ 1 / XA

f	 o25. 1 o DO	 1	 K,- , NX
526. XY (K) =X (K) -STEP GGRAD (K )
5-27. 1 CONTINUE
1128.8.I AUX"XY (1)
529. NF=l
530. FSQ2=FI 1NCTN (AUX )
5. 131. WRITE (F1, *)	 I C_.OUNT, FC: Q1	 F ,"'t; 2,.1,.5,:1 -1 I F (F Cl^'.1,. T. F _aQ i)	 GO TOT .0	 11
5133. I F ( FRCS 1. LF'.. TOL) 	 GO TO 12
534. STEP-STEP/2..D0
e'r'r I COUNTS I r. OUNT+1IF(ICCOUNT.LE.LIMIT) GO TO 10
5----'7. I ER=1
5318-1 . 1 ^^ VI	 tilF'` Q=FSQ l
53 9.. C,. O	 TO	 13
54:5 . 11 RAT I O=F^C 1 /FSQ2- 1. DO541. DO 2 FM-1, NX

r S'42. X00 - X Y 00
X43. 2 CONTINUE

544. IF (FSQ2. GT. T0L) GO TO 9
545. F8Q=F _ 02
546. 1	 C RETURN
547. END
548. SUBROUTINE FUNC"CTB (1QX, X, FSQ, GRAD )
049. I14TEGER EPS ', EPC_CC"-C, EPS3JB
550. REAL*8 X,FSQ, Gh cD, XY, FUNC TN, XA,- XA27 REP'-, D-'-. iR T , Fl , F2v GRAD1
551. DIMENSION X(.-4),C,RAri(24),XY(24),S-,RAD1(24)
552. CCOMMON/VAR1 /EPS2, EPS!:, EPS' --'CJB, NFUNCCT, NF
.R	 zi DATA	 REPS/Z34 iC► ^^S;^S;tS;^cac:ti,CS;CSJ000/
554. XA-i . D-t 1
555, C XA'-=IS::^C: RT ( REP:, )
556. DO	 1	 I •=17 NX
557. XY(I)"X(I)
a5 8. 1 CONTINUE5719. CALL FUNCTN 0 ,JX, X, F C(.-1 , GRAD )

1	 '

i
i

yf



560.
561.
MI. :
4 63.
565.
566.
568.
69.
S7C.
571.
572.
573.
574.
575.
576.
577.

 

°78
579,E580.
581.
582.

58 4.,
585.

5$7.

,x.90.
591.
592.
51K
594
ti 95.
596.
597.
598.
599
600.
601. .
60 2.  .603 .
604
605..
606.
607..
608.
60 9.
6, 10.
611.
612
613.
r•, I A..
615.
616.
617.
118.

619.
620.

W2.[
623.
624
625.25.
626.
627.
6:26.rll 29.
631.
632.
6
634.
635.

 

617 .
.;:8.

639.

WWW
DC; A NF=17 NX
XYtNF),X(NF)+XA
CALL FUINN(Nxx,XY,F2,GRAD1)
XY(NF)'-X(NF)-XA
CALL FUNCTN(NX,XYtFl,GRADi)
XY(NF)=X(NF)

GRAD(NF) (F2-Fi)/XA2
CONTINUE
RETUR14
END
SUBROUTINE FUNCTL. (NX, X, FSld,1_ RAD )
I IVTEGER EF'S2, EPS3, EF'S3JB
REAL** X, FSQ Gf AD, XY, FI_INCT, DER, X A, REFS,DIMENSION X04) WAD(24), XY(^.' q )
COMMON/VAR1 /EPS2, EPS3, EPS3JB, NFUNCT, NF
COI,IMON/VAR4/XY
DATA REPS/Z3410000000000000/
XA=1. D-c4.

C	 XA-D,: ORT ( REF'S )
DO i I= i NX
XY41)-X(I)

i CO IT I NUE
NF=1
FSQ=FI_IIVC:T (X ( IVF) )
DO 2 IVF-I, IVX

C	 H=0.00 i
C:	 I H'= '1
C:	 CALL DDCAR(X(NF),H,IH,FUNCT,DER)
C	 GRAD(NF)-DER

GRAD(NF)-(FUNCT(X(NF)+XA)-FUNCT(X(NF)-XA))/(XA+XA)
XY(NF)aX(NF)
C 014T I IVLIE
RETURN
END

'x	 'c;f_BROUTINES TO EVALUATE THE COEFFICIENTS
# ^^ X41(I,J),U1(I,J), AND I_I(I,J)

SUBROUTINE FX41 ., X41, I , J)
IMPLICIT REAL*S(A-H2O-Z)
DIMENSION C:l (1 C1c.1) , r-,2 (i 00) , CW i 00 )
CALL FIP(C , IZ, I )
CALL FIP(C3v I = ► ,,_I)
CALL E'DIF'Y (C: i , I i , C• :', I2, C3 , I3 )
CALL PINT(C2,12,01,I1)
C2(1)=0.00=0.00
CALL F'INT(C1, Ii,C2, I :)
X41=000
I F (I 1. Eri . 1) CtiCi TO 2
DO i I -2, I l
X41 = X41+C I (I )

i C ONT I NUE
XX=( '*I-1)x(;:*J-1 )
IF(DABS(X4i).LT.1.D-7) X41=0.00
X41=X41*D$QRT(XX)
RETURN
END
SUBROUTINE FUU'1 (Ul , U, I , ,_l )
REAL*8 U'1, U, X X, DSQRT, DA1~ S, C, l , C:2, ;_,; ;
DIMENSION C.l ( 100 ! , C ' ( 100) , CWi 00 )
CALL FIPP(Ci, I1, I )
CALL FIP(C2, I2 , J)
CALL PMPY (Cj, I :I;, C; i , I i , C:'.', I2 )
CALL F'INT(C:l, Ii,C.:,t, I;,.)
U1 o. DQ
U=O. DO
DO i. N=2,11
U1 =Ui+C I (N)
U^U+C1 t N) *C1.75 DO** (N-i )

:I. CONTINUE
XX-(2*1-1)*(2*J-1 )
IF(D:1BS(I_li).LT.i.D-7) Ul=0.D0
IF (DABS (U).l_T.1.D-7) U-0.1r.r
XX-DSORT (XX )
I_► 1-Ul*XX
U-.0*XX
RETURN
END

# ^^ SUBROUTINES Fl,FIF' AND FIPP DEFINING
LEGENDRE POLYNOMIALS AND THEIR F I RST

SUDROUT I NE F I (COEFF, I )

ORIGINAL PAG7 rZ

OF POCK QUALITY

DSORT
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640.
6.41 .
642.
6,4;.
644.
645.
646.
x,47.
64',4, .
64;:x.
63,0.
6.9.1.
6!52

-ti 3.e^i4-15M .
656.
6,57 .
65",
6,5?.
660.
6c,1
6.62 .
66a.
6-6-4.
6c,5.
,x,66.
667.)
6, y; .

669 .
6,70.
6-71.
6.72.
6.7:=; .
6. -7 4.
675.
676.
677.
678.
67 4P .
680.
6. .
t.-` 2^iw ,

„?14.

680.
6-86.
687.
688. 4.1 .

689.
690.
691.
692
6'ri^ .
6,5/4.
695 .

6,961. 
697.
698.
6.99.
700.
701..
702.
70 -- .
70A":
705.
736,.
707.
708
709.
7101.
711.

7 1 .,'"-,
714.
7IS.
714-•.
717.
718
719.

C:

REAL *8 COEFF
DIMENSION COEFF (E)	 OF POW QUALITY
I F (I . EQ 1

)
 G0 TO 1

IF(I.EI.^. 2 G0 TO
I F ( I . EQ . 3) 00 TO 3
IF(I.EQ.4) 00 TO 4
IF(I.EQ.5) GO TO 5
I F (I . Eta. 6) GO TO 6
I F (I . EQ. 7) GO TO 7
CCIEFF (1) --i . DO
COEFF (2) -56. DO
COEFF (3) =--7` 6. DO
COEFF ((4) u4'20O. DO

Cl1EFF 7)=-12012-DO
COEFF (S) "43 . DO
GO TO 50

7	 COEFF (1) =1. DO
COEFF (2) w-42. DC
COEFF (3) =42O . DO
COEFF (4) =-16.8-o. DG
COEFF(5)= 150.DO
CCEFF (6) =-2772. DCI
CCIEFF (7) =924. DO
00 TO 50

6	 COEFF (I)=-1.DO
C:7EFF ( y ) =3 O. D0
COEF F (3) =-21 O . DO
COEFF (4) =560. DO
COEFF (5) =-630. DO
C OEFF ( F,) »25 2. DO
00 TO 50

5	 COEFF (i) ==1. DO
COEFF (2) =--20 . DO
COEFF (a) _90. DO
COEFF (4) = -14O. D0
COEFF (5) -70 . DG
00 TO 5O

A.	COEFF (1) --'l . DO
COEFF (2' =12. DO
C OEFF (3) =-3O. DO
COEFF (4) O . DC
Gila TO 00
COEFF(I)=1.00
COEFF (2) -6. DO
COEFF (3) =6. Dpi
GO TO 50
COEFF (1) = •-1. DO
COEFF (2) "-2. DO
GO TO SCE

ICOEFF (1 ) =: 1. Do
SO RETURN

END
SUBROLII I NE F I F' (C OEFF, I F', I )
REAL*8 COEFF, C1
DIMENSION COEFF (1 O0) , C1 (I OO )
CALL FI(CI,I)
CALL F'DER (C0EFF, I F , Ci I )

RETURN
END
SUBROLIT I NE F I F'F' (COEFF , 1 F'F', I)
REAL*8 COEFF, C: i
DIMENS ION COEFF (lOO) , C;1 (I0O )
CALL FI (COEFF, I )
CALL FLIER (C1, I F, COEFF , I)
CALL FLIER (C:OEFF, I F'F', CI , I F' )
RETURN
END

E-SP SUBROUTINES F'I ,IPY, F'DER AND PINT
SUBROUT114E F'I •IF'Y(Z, IEIII,IZ, X, IEIIhIX, Y, IriII,IY)
REAL*8 Z,X,Y
DTIvIENE,ION Z(1),X(1),Y(1)
IF(IDIMX*IDIMY) 1(), 10, 20

1Ca	 ID1I'IZ-O
Go i -110 510

.0 IDI^IZ-TDIIIX+IDIb1Y-1
DO 30 I"1,IDIMZ

u	 Z(I)-c:f.DO
DO 40 I-1, lDli1X

iF3E :t



^,.""""'_" ,......w.._......^_..._.....,..^.	 ,.n...,,..........,.....-•_,,...•...............:......r:..^...,.^..111,1,..-,..,.:^............^„.

ii

ORIGINAL Pi,'. k..

720. DO 40 J ,-1 7 I D I I^IY 	 Of POOR QUALITY721. F.^ T+4J-1 
72w. 4Cr	 4tK)-A%I)#Y(LI)+ZM)
723. RETI_IR14
724. END
725. SUBROUTINE PDER(Y; IDI1,1Y 7 X, IDI1,1X)

`7"Z7a« REAL*8 Y, X,IEXPT
727. D IMENSION X (1) , Y (I )
72S. IF (ILIII-IX-1)	 2,3v 1
72 19. 1	 1DIMY=IDIMX-1
730. EXPT-O. DO
731. DO 2 I"I, IDIMY
732. EXPT=EXPT+1. DO
7Z.'-- y	 Y (I) -X (I+1) *EXPT
73-A . GO TO 4
735. 3	 ID1MY=1
7r;/•,. Y (1) =C► . DO
7:.7. 4	 RETURN
7c;;=;. END
739. SUBRO UTINE Pz1JT(Y, IDIMY, X, IDIMX)
740. REAL*S Y, X, EXF'T
741. D IMENSION  X l i) , Y (1 )
74:. IDIMY=IDIMX+1
743. Y (i) =O . DO
744. IF(IDIMX)	 1,i,'
745. i	 RETURN
74^̂ . 2	 EXPT=1. DC►
747. DO 3 I-27IDIMY
74EI. Y (I) =X (I-1) /EXPTT
749. 3	 EXPT=EXPT+i.DO

'730. I C1	 T O 	 i
75'1 . END
7!7-52., C	 ti # rt # END OF THE SLIBROLIT 114ES NEEDED TO EVALUATE X 4. 1 (I , J)	 yr#	 s
7 5;:;. L";	 ### •ii• #ir# •^c •ir •3i• ic##4F3F#ic^lt • 3Adcie?i##iEit•ii• icdeii••3i-icibii• ^i•##it• ii• ieie •`sF3o •k •ii• 3cie^,r^# •ic •►t' •T,^ •tF^i• •#6 k••3t•yr^^• 	 '
75A. FUNCTION FUNC:T ( X )
'117 ~5. IMPLICIT REAL S(A-H7O--Z)
75 1. INTEGER EP S2 , EPS3' 7 EPS LIB
7:517. DIMENSION VE(E:)7WE(Er),THETAE(;_ ► ),FV(EI),FW(S),FTHETf1(8),FI1(8),
75C;. i XY (24 )
759. EIIMEIJ,.IICIN	 DELTA(^:+, L1) ,A(^;),11(t^.+)yG_(^:;),Lr(^l,1=;),E(^.1,,=:)7r(;_;7;:l,'r_t),^i(1..,,L17E:

.	 L1 ^^ n7 '^'	 8	 L, }	 X I (	 ,-')	
r	 r 8	 8 )	 X b' (	 '	 17-17	 L1)	 ^	 17=17 	 ^	 L0 70 ( 81 C	 7 F'	 L, .#^, ) 7 H ( L1 7	 1 1 L!	 7	 M`.1 7	 1	 7 /^ 1_I	 L1 7 _1	 7	 ti1 , L1 , V	 7 h I	 (1:1 7 u) 7	 N	 S 7 1     	 L!)	 (L1 7 ,. ._^

761. 7 R(;	 t1	 7 )r+ r,:1 (;:; , L; , L1) ^	 7 1,• 	 ^ ;^^ 7	 1 , L; Y 1_I	 I'-;	 i(Oi l ^:	 7 S;( ;^	 7	 ^:°;( L , 4.',Q(	 )	 "_';)'	 ");	 A'c_;	 -;	 8	 J1,	 ^	 8	 -;)	 ^;^-	 ^	 S),J.L(S	 ),.7).E	 (^	 17-17)	 F	 (L1	 '-	 17-17)	 (17-17, L')	 H'^; (;,;Q;	 V1	 LI , ;mil, 4.1 } L1	 ,	 r	 L1 , L1 t L, , LI	 , 11.,:;	 L1	 V	 7	 ..	 - , ;^; 7 1.! , !:, j , .	 1:+	 ;^; 7 L1 ^ L1 7	 X.	 )	 Lh;	 y1 , ^;	 ,^ I •_ (	 17=17	 ^'	 '!)	 (^	 " )
='7^1,.! . 4XF1>'-'(8,SO	 ' t	 Lam )	 _(	

_'
1	 ;	 7 XL 30-B,1 7 LI	 7	 ^:;	 ;	 , X	 1	 L1 `	 1:!	 1	 1;	 1	 i1	 -.	 •-r(,.	 ,,	 \ ',(;I'	 N:= ('"',	 ;^!	 +.	 = 74:7 L{^ 1' 1	 ^ it ^)C	 ti	 L 7 ti:• 7 Lr ) 

7 
F, t
ir 	 Lr , S t)_	 _"'7lS)_

^ r_14 w }••L1	 V1	 L1 	 S3	 Lr	 L	 !	 T	
_i	

-'	 17-17 )	 E	 E ELF (8, 8 )♦,1) , R -;(L 1 74J1 L 1 7 V) 7 	 (L17 V1 7 41 , 1:1) 7	 L1 ( J, C1 7 L1	 , D E 	 )1 7 L;	 ,	 +	 4.1
7615s..,. r	 (-	 ;^; 7(	 )	 V•-	 E	 -1	 6 )	 '" (El l "	 ,	 1_;)EII1'IEIJ'c'I	 IN	 LIB	 -	 ;	 M 74. 1 ) 4.71	 , W •_	 tit	 )	 X3 (8;-;	 7 1!.-̂. ! 7 r	 7- Y ti.r	 ^JJ:^^r 7	 '! ^	 7	 ^	 1^ 7 G	 ;.'7 ;^;	 ,	 ^(,

11__
;	 ,+^1	 }'	 ry^j'1 ^- . 1) ,A4(y;7;-;, L,8) 7 B4 (87 117 1:1 7 M7C4( 8 7	 ;7.,;, L;) , D 4 (	 1, 1:;, 1:;7 L 1 ) 7 E	 (87s' S's

7C-17. 2F4(4.1,4.,74.17E1), GA- (8, 	 ; 7	;78),H4(8)oXIA('r;,l;,Q,::;)7XLI^it;-;7^ c,46),ki''^^1(c;,8)7
1L'7r L1 . ='8	 1	 17_17, XM4(^' 7 M1 , 4L.	 7.

) 	V;	 S	 ':;71',-.;	 7	 '	 :•7;:1758	 7	 ♦ T	 L1,8,417 L;	 ,1	 1	 1 )	 r(IJ q' (	 7	 ) , r.l ►I^ (	 )	 F 4 (;	 )	 (: 1 '^ (	 )^1 XL4( 1-1 7 v1 7 ti; 7 L)7̂ G^ :r . 1	 8	 J	 1:,	 -1	 w  	 S	 L	 -	 1^	 .	 n 1-	 1r	
L,'4114 (L1 7 L1 , L1, `1 > ,	 ; q' ( 8 , 8  7 8) r T ,-1- ( 1w , L;) , LI q (;;) , V 4 (C; , L, , 1., , 5., ) , W "I	 ;:, 7 +^+ 7 «,) , ^ 4 i l8,

7 7C+. COMMON VAR1 /EF'S2, EF':3u) 	 NFLINC:T, NF
771. COMMON/VAR4/XY
772 COMMON/VAR'...•'/X 1, X2, X XC:,, X4 , Xr, X6, X7, XL,, X': r , X 10t , X 11, X 12, X 1 -.7 X 14, X 15,
7 7,: 1 X 1 ^1, k 17 , X IS , X i'=r , X ^:c.; , X ^:1 , X22,, X ^:^; , ^! ^'t'I• , X257  X "' `1 7 X27,  X	 '-i 7 X21.-?.,  X ~11;1 , X5:117
774. ::X1.1::, ): '. -"'.1 .;, X:=,4, X.:S , X^,c17 X'=,7, X:, ;, .^:c;'+r X4•C ► ^, X41 , Y1, Y2, Y'Y , 	, Y4, Yw , Yr^1, Y7, YE,
7755. 3Y9, Y10, Y11, Y12, Yi:?,, Y14, Y15, Y16, Y17, Yi S, Y19, N 1 207 Y21, Y22, Y.:;3, , Y::4, Z 1 ,
776. =	 ,	 I--^IIIJr•, :.Cr.	 ^,	 ^; R4Z2, ZZ3l Z4	 Zr7 Z7, Al 	 A1'	 ::'1	 A-22	 i'';I	 i I:	 I ' ► 	 r	 SE1,	 2S, C.;ZE1,	 B .,	 ^	 ,	 +.7 A	 7	 7 T+ ...__H:RE,
777 CI::Cr=;F'C t r""' BOEA , ;: QRT , 	 I N'"'C: , VE14 1, VEN, WEIJ 1 , WEN, THETAC:
778. CO1*1Q1J%VAR, =;/C:D0OF'I 7 " IIgPC, I,..••:C , 82C, DEL, DELF, DELTA, A, R. 	 C., E+, E, F, u, H, X,
779. 1 , X J, XK, XM, XN, 0, F ,1-1, 9, S, A3, F-3, +	 ;, Er:=„ E3, FI;, GS, H..,, X_ i:,=,, XL ►: , X 6: ,, XL3., X11
75;0- 2, XIJ.:;, 0'_T:, P3, Q*,7:1, Rti17 :1.17 T.:;, LI	 7 V._!) W•..,, X'_--;, Y_*::,3', Aq , rc al'-, Col,, D47 E4, F-4v 04, HA-,

:,X I4, X1_14, XK4, XL 4, XM q , XM , 0-1, FA, 09 47 M , E- 4, Tq', U4, V4, W4, FI I.I.
782. I::	 # }e 1ti irir^r'i ieiEic?c^c3e ie^exi 3e 3i 3b li ^r^t ie# Serfs ^t 3? ?i se 3i ii ^i is is ii ii'ci::r i tide i
7S-3. C.	 DEFINITION O F THE VECTOR	 C X (1) , X (2) , ... 7 X	 J	 ==
784. C:	 C VE (1) , VE (.^_) , ... 7 VE (N-2) i WE ( 1 ) , WE	 , WE ( 1 51-:,:) 3 THET(';E ( 1)
7;x;5. C:	 THETAE (2) , ... , THETAE (N) 1 USED IN THE OPTIMI ZATION ROUTINE'.
786. XY(IJF)--X
7;_;7 . NN=IVFUiJC T-.-'
78S. D7 3 I=17 NIV
7E'-9. VE (I) -XY (I )
7 5r I 1=IJIJ+I
791. WE(I)=XY(Ii)
792. I::..-Z:#NN+I
79':;,. THETAE (I) =XY (12 )
7Lr4. ;;;	 CONTINUE
7 , . I1=;:;*1gFUNCT-5
7: 6. I::-NFUNC;T-:1
797. THETAE (12) ;-XY (I 1 )
798. I1-I1+1
799. THETAE (NFL11 g0T) -.XY (I 1 )
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C;

C
C

C.:

C
C:

800.
801.
802.

r,Oa.
804.
805.
•t06.
807.
808.

iii^.,C	 .
810.,_,^_, i .
812.r.
f&

81 5 .
$16.
,117.
ua III.
1?, b,.
I_;20
$21.2 
lal:t2 .

_t23.
824.
825.

 

,.-,6

02 -8:; .

83 0..
831.1 .

834.
1-: 3 5 l17 	 .

S36.

,837.

III39 .
„'40.
841,
842.
843.
844.
_145.
846.
848.
849.
850.
831.
$52.
_153.
834.
_I55.
856.
857.
85 8..
^M,j tii ./ .

I;60.
861.
:6
I^IL- 3.
64.

865.
866

ice; 6l 8 .

11_-9.
870.
171.

872.
874.

87 5.
_76.
_177.
878.
879.
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, CALCULATION   OF VE (NFI_INCT-1) , VE (NFt_IN I_ T) , WE (NFUNCT-1) AND
ACCORDI

NG
   TO THE EQUATI ONS ON PAGE 39 OF THE NOTES.

AUXI==VE(1 )
1411
AUX200
AUX3=WE(1)
AUX4=0
N2=NFUNC'T-2
I F (112. EQ. 1) 00 TO 55
DO 5 1=202
S8=BSC,FT (? . D0 X I- t . CIO )
FlI_IXX •^ •:=AU' ^-NNii•^'=;•;EVE rr) 	 •
AUX^=AU t1^11?EI^E(I-f )?ESS*VE(I )
AUX3=AUX =1-N i **E ?EWE (I )
AUX4=AUX4+NI*I*(I-• 1)*ES?EWE (Z )
Nl=-N1

5 CONTINUE
55 N 1-NFUNC:T- i

VE(N1)=Al l*AI_tX 1+Ai2•r;AUX2
VE (NFUNCT) =A21 *AUX i+A :2*AUX2
WE (141 ) =A 1 I *AtJX'I+A 12*AUX 4
WE (NFl_IIJC:T) =A ' I *AUX3+A22*AIJX4
VENI=VE(Nl )
VEN=VE(NFUNCT)
WENT=WE (N1)
WEN-WE(NFUNCT)

iF',e?E •3i• %t• 3E#?i• ie# •1eie###icieisiE##?e#3i• 3c3i• ?cii• ie^?e •ie• ie## •',ei^^,i D.sii••ir •teit :ti^ ;r?E^,F^E?E##•',t••it'iE

#	 C:ALC:ULATION OF THE INFLOW RATIO LAMBDA	 >s
?E	 (XLPIBL+A IN THE PROGRAM)

?E
CALL XLBDA(XLMBDA)

XLMBDA"0 . c;i3927DO* (LI80RT (i . DO +3 »1 . i 972LiO* T HE TAI: ) - i . I)0 )

?2 •#• ?r?rdE #°k ?i•?e?E? i•?i• #?i• #',t•,,i'?r °,i'r.• ?r #?i• ?t# •k#?E# ##?E °,t•',e ?c?E?s?r#°,b it $s# °,r?c;r?r #?r?c?: #?c ;r',i•
X=' =X LMBLIA*( EP;:12*XLMBDA*C:CI:-,B*i=a_rSPC-Et='S3nC:HuFtD*SINS/„') -
X X3=XLMBUA*C: 1:S?E'S INPC * (I+EP;::3*CUOOPI *C 2C )
XS-EPS3*X 1 *XLMBDA
XL-,=X l •C .BOEA?EC:O'Z;B* INF'C:/2
Xl3=1+ *X=*SINB*COSPr_:
X 17Efi1.;;,XLPiBLIAC:'C:I_:CI'::FC
X 18=EP:I;3*XLMBDA*Sl NPC:
X 19=EPS2*XLM90A*COSB
X29mEPC:3*XLMBDA?EC:OSPC'
X32=EF'83*XLMBDA/2	 j
X:IIA •-Efi:; _ *XL1 viBLIA* (C:21.-3*.,-:'2C:) 	 I
X35=EP 3*X l*XLM2DA';2,,...	 +	 i +	 ^ , ;^i_.	 IY.. LBC:^ Xc,7 XLi'^1BLA X1'^• sl:ic:fCiPI^rX^;c:I:EC;Citi;Fl-X1	 "^HCFr')~i/'"'
Y4"C2BOEA* (SBC:B+X37*XLMSDA) /:2YS=X,-„,*SINB
Y?wEFS2*X9+tt2„9?E:I:IN1» xC:'2C
Y 1 •-, =EP - = *XL1° BDA*Sr_:i C
Y 14= I NPC * (X 19-Er'::,:= *C:HCIFiT ► '. S I NF *C:CiSPC / °) 	 i
Y2 1 -•EP-',;,,!*XLI'12I.IA*X31 *SC:C:C/2
I I = i.
DO 6 1 :=,.I, , NF1_iNCT
FI10"(1-I0*01(I)
FV (I) =-X l * (X:. *A (I) -X X.- *B (I) -X 4*C. (I)) +X5 F I I O+X 6*H4 (I )
FW (I) =-X 31 *C: (I) +Y'2".EB (I) +YY:I *F I 1 O+Y4eH4 (I) -YD*UA (I )
FTHETA (I) =Z i *Q (I) +Z * S (I )
Z6A= (1-2 1) /SQRT2
IJ=1
DO 7 J=l , NFUNCT
Z6B=J* (J-1 )?EFI 1 (J)
FV(I)'-FV(I)+(X7E(DELTA(I,J)+C BOEA*D3(i,._I))+XS (X9*Wl(I,_i)-X1tI •CIE

1F(I,J)+Xli*O(I,J)))*WE(J)+(XI:c*DELTA(I,._t)-XII*DELF(I,,_I)tC2rt*D(I, tI
-')+X14 •U:=1(I,J)+XI5*(XJ3(I, J)-Ga(i, J)/r_,)+XI6*(E(I, IJ)-Xli' Oil, J)))*Vii

`2	 ,J) -X21 :^^XI (I,J)3(^t)+X1'.^( (C:CI`,F'C:?i•XI (I,^_t)+X 11.1??i^i4 (I, .t) }=^X1^^-X.•c_r^,^X,J(I,
4+X22*XK'4 (I , J) ) *THETAE (J )

FWC I)=FW(I)+(Yc*(DELTA(I, J)+C: BOEA*CI:II(i„ I))+C:2i::*D(I, t)+X15*(XJ t I
I J) I,:•1(I , J) / 6) +Y7*XK3 (I , J) -•EPSZ*S2B*DELF (I , J) -Xi ('r_'1= *DEUF (I , J) +Y ^ :
;.:(I, J)-YiO*E(I,J)) J WE(J)-(X7^• (DELTA(I, J)+C,2BDEairiia(I, _))-` llo(Y123
011 ,,J)+E(I,J)))*VE( t)-Xi •tE(Y1:'*XJ(I,J)+YI40XI(I,J)+YI5 XKA?I,J)):

4THETAE (f_t )
FTHETA (I) "FTHETI -̂•I (1) + (Z 7_:I;QDEL (l , i) -DC:C, I?F (P (I , ._t) +2-,:+: 2BI: EA? XN (I , i)) -1-

cc:*
C

I„

WE ( NFI NC:T )



^	 -

. 1 4	 Z	 WE(J)	
or
	

QUALO
881. . IFIEPS2.E0.0) GO TO 77

~
,

884.
say.

~
887.
888.

. .
890.
891.
892
893

.

.
j T2q*P3(1,JvK)TSINPC*QW

.
~

895.
'

^+	 .
8 ' 6. ^^
897. 3+

"

909. IF(EFS3.EQ.0) GO TO 88
911. NAL=i

91a. Z9=NAL*ZSA

923.	 .. .'
^	 . ,' 

. V	 L/	 ~	 ^

926. )	 K	 X	 (	 J K L)/2>/2>*WE(J)*VE<	 (L)+

~^-~ 5WEQ
929.

)
931. 2'
932. 3_
933. _.	 ^L/934. Z7*O]E	 V	 J	 YE(N)-WE(J)*WE(K))

. ^.. .

.
^^

8 CONTINUE
'~'^ ''
''~^ ' NUE
941.

6
941.
944.
945. .
946.
947 c" ))-8.00

C (FTHETA(I)*+2)
949. 10
950.

.
952. S	 .

. li,11PLICIT REAL* 8(A-H2O--Z)
954. ^

. (	 8)	 FW(8)	 F HE	 )^'	 `"',."^.^^	 .	 ,	 ^	 /^
956. 1	 %(2	 )	 (8),U(e,S),GRAD(24)	 ,24)	 GW(8.24),6T(6 24)
957. DIMENSION,B	 8)	 B(	 8>	 D	 ^	 <6,^),^(B,	 G(^^),^
9^E, 1 ) .H(8,^^, ^) ,XI <8-8), XJ^^^^)	 X	 , 8) , XM^E.6> , ^N(^,8>^[)(B,6) ,P<6rS^
959. 2,Q<8) ,R(^^8) ,6(8) ,A3<^^/8,^> /B3(8,8,8~B) rC3(8,G,^,G) ,u^<6,8) ,



960 .

961.
96 2 .
9 6;11.
964.
96S.
066.
967..
r68 .
969..
970.
971.
"t72.
973.
974.
97S.
976.
977.
"1 79 ^
980..
981.1
982.
983.

i'ca; 4 .
985..
51 ^'

5/9 0..
991.
9;--v 2.
998.   

994.
995.
996.
997.
998.

1 000.
1001 .
1002.0
WWI
00 4 .
1005.
1006.
1007.
1008.
1 009.
i0io.
10111 .
10112.
10:13
1 0 14.
1010.
100..
1.017.
ioi=
1caj9.
1020.
1011.
1 0 22.
1023.0241
1025.
1026.
1027
J 028.
1 029.
1 030.0 .
1 031. 
JOS2.
1033.
1034.

1037.

1039.

KfR aa4wi zY;x43 •GlP..YtvI4.>4 34xa •A.si^rclrP•s ♦ 	 iiM •, a	 .aa-:'x • 4:-s a ..eeP: t . srta .. s	 y.esPS	 ,.	 ^^-.4	 •	 st ♦ .a d tx.

i
C

.:l E..' SI_'7u7^7^^,d'})F%.,{^^)4.'7^,;^)71i^;Cs_rls=.)7H;z;C^,7ti;,,.;7..J))XI.=7C•);."^,;J)X'.i^+{^:L^^^). +r r n r *	 ' ..,	 `.	 ^:	 +	 ^ ! .^	 ,-.	 r.	 ^, r _	 ,".	 err + -r ^4 ^. F1 ti ; S Pi 7 ^' ^ 7 ^ L ti' S +:r 7r A:i ) , /1 I ! (+:i (y! 7 4' t A N ^^ { '-. , tii , !^i) , I_I J { w.! ! yi !^!	 ; '-; 	 ,^..	 e' r, ^ 4'- 	 ^	 , r. r r •	 )	 l!	 r.	 ^,.	 7	 ) 7 1- 4^' ^, i 7!..7 4- ) , I.,i'.% ^ L.'. ) 4! , M ..
.,), nyr (r_i, 4i, 4• , 4•) ^^;^!(v,ti.' (7)^:l7^)71'tilC^•7u7rl1^1;IELCI...^^^17i.^CLF{^',^,,.^) 	 s
D I M ENSI ON I_I& S, 7tr)7Y....r(41,A:0),W {87 !^i )7 ^

n
J{ 7^rT ^i^7 +Y ^^tb	 7Vi)7^riSM 74^-^7l^-

i),A4t ) , ,4:' )7 4(-,r7^,4) !f4 {;^;7^J-.l7 r'1}';)7rl'/(	 E4(a,,:)8,'40

F4{^-;, l;,^^^I)7C•4t^:;,w;,^:')s;),H4(;.•^,hI4(4!, ► ^,ls!„^),Xl,.f4(,^,,;^I,;_;),XF=;4{EI)^1))
;XL4•{_l,,^„ ;cc, ^.:r)^Xh14{ti; 7 ^^,^) 7 Xi^i^ll^.^^ I^) ,Ct,1t.:',^^)^ t''4{ r l,;=;,;:^>,I:^=}{^.", ;'%, ^:,^^))

4R 4 { c• , c; > E; , ^-.;) 7 ^!^ { r , '=1,^-.;) , T =1 { =; , ^-;) , 1.i4 { ':;) , V ^I t :^:, ^=,^ , ;., , ^^-.:)) Wa { y. , i_! , ;A^) , X A11 { I, L.: ):'
CO IMON/VARI /EPS2 , EPS3, EPS3JB, NFIJNI::T, NF
C;CIIiINON/VAR2/X1. , X2) XXw, X4, XO, X6, X7, X$, X9, XiO, X 11, X12, XlZi X147 Xl$,^^IX16,X17,Xi , X 1 , X20 , X 21, /22vX2'. iX24,X,e-.5iA26 , X2 ,X.ti-i7X29,XS07% 3 1 ,

^+/ 32	 r, r,	 r r,	 r r, r+	 r r,	 r.-,	 r	 r.	 ,+ r r	 r	 `ti. ,^^.l+:7 X '_,,.' + a^' a , k.:,til7 X^:^„ aal77 X,r _;, X,.:I{^, X441, 741 , Y1, Y.., ^ r _„ Y4, Y'r_^) Yrl, Y7, Y,: 'S ,
3Y9,Yiu7Yli,YI2,Yi3,Y14,Y1ti,YI6,Y17, IS,Yi9oY2OvY21,Y22,Y237Y `4,Zi,
4Z2_ ZZ3, Z4, ZE, Z7, A11, Al2, A21 , A22, LCS1 7 CHORD SINB, cOsB, , oSv C2B, :=^I^i':B

`^ : Il II ION/VAIi^ A/C .O I, "^INPCv C2Ci S2cs 6EL i DELF, DELTA NA4
JB, T IE, FHC H IY Xt,

1 , XLI, XK, XM, XN, O, P, I:,, R, S, Ail) Bel, C3v Da, Ec;7 FBI, G.::, HS, XI3, XJS, XK3, XL3, XMZ'
2, XN3, 03, P 1, 03, R3, S3, T3 , U =;, V c;, W3, X YZI, Z:II, A4,84, C4•, I:14, E4, F4•, C,4, H4,
=IXI4, XJ4, XK4, XL4, XH4, XN4, G4, P4, Q4 l R4, S4, T4, U4, V 4, W4, Fl i

C:+:II1h11;► hJ/Va1^D/::;Ii,l^1r-1, XG, U
N2- 2*NFUNI_;T f
DO =; I-1 , NFf_INCT
,_I I=NFUNCT+I	 ,yp
r-I2=N2+I
VE (I) - X (I)	 OF POOR QUALITY,
WE(I)=X('_li)
THETAS(I)-X(J2)

3 CONTINUE
'rr?c?F# •#3cirfbdFdr#3e^,r#iF3r3Fi4'ir3ris'tsitis^,e3ti%###ii• sFicieie^i • ?e^,e'i • ;rdc?r'^aE#it34 k^kibir•3t•^'ir3r
#	 aE

iF ^rA	 CALCULATION OF THE INFLOW RATIO LAMBDA
(XL,MBDA IN THE PROGRAM)	 '^	 C

PHIE"O. DO

DO 1 I-1, NF1JNQT
PHIE=•PFI1E+XI;t 1 ) THETAE( 1
AUX=C1. DO
DO 2 41'-- 1 7 NFUNC:T
A_IX -AUX +1_I (I, J )hWEtJ)

2 CONTINI_► E
PHIE=PHIE+AUX*VE(l)
CONTINUE
PHIE"PHIE+THETAC:
IF(PHIE-NE.O.DO) Iii! TO 100
XLMBDA =O. DO
00 TO 101

1 00 AI_IX- :;IGMA*0. 92'7D()
ABSPH I -DABS (PHIE )
II-1
IF(PHIE.LT.^I.]rlCl) IIM-;l
XLI°IBDA=AU X ^ I I ^' (i.IC^I:;FiT (1 . D%1+;It . I_^ 1 ';^ 7 ' Lu:f:^A^s:_'PH i /:^^ I Ir iilt •̂ ) '^ i . J4.I+:I )

C.	 1-1.06)
C	 ie	 :t

C:	 ^,Ek'.E4sxicirieie•;c^ieie',b^Fieie3i'#i''fiie?^?C3F?r°,c?fi;sirirE3i•?s#?sir'?^;e3ei<•ksc•'sir.^c:;c4;^c?F'v?:^•t'fi^

101 X:.-XLI +IBDA*(EP'ti;::*XLM DA*I=:CSBOCO PI:-EP:_,.:I*CI-ORD*SINB/2)
X X3 =XLMBDA*C 2'B *S I NPC * ( 1+EP:= S*C;DOOP I *C2C )
XI_=:EF' ;3*X1*XLMBDA
XCl-X =I*(--:.'BCIEA*C0SB*,Z-;INPC:/2
XiS=1+2*X;;t*SINB*COSPC
XI7-EF , S= :*XL.1-iBilA*:_;2C., C;OSPC:r„ •.,X 1:^I-EF stir *XLhfBDA*;=; I NF'I=:
X 19=EPC;'2*XLMBLsA*r:OSB
X;. 9 n EP:=;3* XLMBDA*C:CISPC
X3O=X:.:9 C 1+S2I::: )
X32=EP: ;3*XLM9DA/Z.
X214=EP :;*kLllBDA 
X35-EFS3*X11*XLMBDA/2
Y2=SBCB+X37*XLhlBDA+Xi*I::Du:11:IF'I i(=,c:,*I::OSB--X16*CHI=RD/2
Y4-C 2BOEA* (SBC:B+X017 *XLMBDA) /2
Y8= X 29ii S I NBYr,_EP *X,,+Xr,9 SINB*C;2C
Y12-EP =*XLMBDA*SCC:C
Y14n _:INPI^_.*_(X1 9-Er'SO: CHORD; SINB*C:I:I:_PC./2)
Y21==ErL;=;-;tXLi'1BEtA*Xc:i*.5CI;:C:/2

C.	 wall 66 I"I ,NFi_NCT
C	 DO 67 r_i=1,NX

ITV(I , J)
.,_Q.DO

C:	 GW ( I , J) =0.00
G	 I T(I, _i)wO. DO



L^

^s

ORIGINAL. PAGE IS I	 `i
OF POOR QUALITY1040. 0 67C.CtNT I NLIE

1041. 4-6-	 C014TI14UE
1042. I I=1
104,:,. DO 6 I=i , IgFUNC:T
1044, FI 1 C =2*I I
1045. FV(I)==-X iit (x2* 	(I)-XXw:ii• B( I) -X4itC( I) )+XEi<FI10+X6*H4 (I )
# 0146. FW (I) --X3 i *C (I) +Y2*B (I) +YY3*F 111+Y4 iiH4 (I) -Y' isLl4 (I ) µ
1 047. FTHETA (I) =Z i *Q (I) +Z2*S (I )
1048. LIC 7 J-=1 , NFUNCT
1149. J I =IJFUIJCT+,.I
I 01. J2=N'+J
10511 t:^vlJ-xltrtE^TA{ I,J)-xl^lELF(I,J;+c;^rl(T, ^I)+;(1^^•rt(x,I) 	 '1052.

)r -^^
1+Xis#(^J3^I,1Y	 (I	 ,.t) /c.)+X1^:,ii•(E(I	 J>-:(17	 Ct(I;,_I))	 `

-•,	 jCiV I l i	 X 73c	 IELTA	 ^
18,t"^.

t	 I y ^.l	 +t_.,^^tCtEF^ it'Ll,z^ { 1,J 	 ) +X,:,^,^ { ^ ^^^rlJ;:; (I , J 	 C ELF ( I , J))-X10* ti+Xll*O ( I ,J^ )
10551. GVI,_I "Xl*((C:aSFC*XI( I,J)+Xi .*04(IVJ))*X19	 X210*XJ(I,,.I)10 1716. i-X21*XI (I,J)+X22*XK4(I,J) )
1057. CiWIJ=Y1i * (Y1 2*0 (I,J)+E(I,J))-X7*(DELTA(I,J)+C2BOEt *D$(I,J))
101:18. O:,WIJi-Y6.* (DELTA (I,J)+C BOEA*D3'(I7J))+C:2B*Lt(I,J)+X1Zir(XJ;(I,ti3
1039. 1-GPI ( I , ,J) /G) +Y7iFXF; 	 { I , J) -EPS.3,*E; cB*DELF T ,, J) -X 1 is (YslrrIELF ( I) Jt) }
106,1. 2+Y ,-'*O ( I ,tit) -YI 0*E ( I , 11)) ^!
1061. GWIJ2 -XI*(Y13*XJtI, J)+Y14*XI{I	 J)	 XF.'.4(1,J))
1062. C OT (I , J) =CI. DO
10 6 ,3 ,--,TI,_Il=ZS*F((I,J)
1064. ^;TI,.IZ:^ZZ::;^LtEL{I,,.► ) - L^uC;Ii<(F'(I,J)+:i"C:::'F+CIEA^XI+!(I,,.l))+ -/.1.*{I+i(1	 J)
1065. FV (I) -FV (I) +GV I JieVE (J) +I iV I,-1 i *WE (J) +f +V I+_I' is • THETAii (,I )
10661. FW ( I ) =FW ( I ) +GW I ,-I*VE (J) +GW I J I *WE (J) +GW I J 'i<THETAff (J) ;!
1067. FTHETA (I) =FTFIETA (I) +GT I ^I i irWE ( ,_I) +t iTI J:_ kTHETAE (,J )
106-8. t`: GV(I,J)-CwV(I,J)+t,V'IJ
f069. 1^ Civ(I,J1_)- tiv(I,J1)+C V 1 -111070. C. GV (I , J. ) '-1 V (I I;Z, ) +t --,VI,-12  
1771. ^_ T-CiW(I,,.IY==C^W(I,)+GWIJ
1072. L; GW(i,Jl)=GW(I, Jl)+GWIJ1
1017"1. c GW(I,J:)-0W(I,J'2 + G W I J 2
1174. c 0T{ I, J1 ) ,•:GT( I, J1 )+GTIJ.1
10175. c C;T(I,Jam) =CT (I,J::)+t TI,.i',.
1t:I76. IF(EPS2.f-FQ.0) 00 TO 7
10177. 1:10 S	 K=1 , NFLIIJt T
1078. } 1-=NFLllgCT+k;
1079. 1,2==N2+k;
1180. VVFv	 x3 iit(SC:C:C:*(C:-;(I 	 J, K) -00- (I: ,J, F;:)/2)	 I,J,k;)+B,:C*X1J:-1(I1t, ► ;	 1. 11,J,K)+F(J,t,, I) -2* Z3 	 I,17K) ))	 i
1 c.,,., 2. VWFV'--EF	 , ,	 ^	 , J,	 )	 ^:.'`'	 Gam'	 (^f	 ',+^•F^	 '	 I(	 , ,.I,	 ^	 ^::1	 ^,	 = *	 Fit"_;B*F (I	 F:	 +X'"'	 * (	 C +r	 '	 .'	 F;) _ c	 NF'L::t•I:^.	 (I , ^. , F^^ 1P	 ^	 ,/ 	.,..	 •I,

r
'••'.,.,.:,1083. ., 1)+T3(I,L.I, F•.) 	 C,ti:t_.irt_t.t l ( I ,,_i, F:) +X :0*XNti;( I ,J,K) +2,,rX ii^^rZ3	 I , J, 1',))

11 84. VTFV= X2:?.*t i ( 1, J, F•,) -2*X7*XK (K, J, I )
1085. WWFV=XSZ* (C;:_'C:*XIJ;:; ( I, J, i=:) -F (J, F , I) )
1086.86. WTFV-DC ; I x	 ,;	 ^_I	 +'	 it	 '	 t	 ki,	 -xt	 I	 +X.-,_* ,,c	 A" (I , F,	 )	 r(;4	 X^^••. (F,, ^. , I) --X.;'^	 { X....t	 { I , ^ , F-^)	 ,^	 /	 r ^ (I „J, K) )
1087. TTFV-X.. i * ( X34*X3 (1, ,_I, k;)	 SCC:l in Imo; (I , J, F;))
10,.1;-;. VVFW=X.;_Ix (SINPC*(02: (I, ,J, k) 	 ,_i, F•;))+X•,.:,	 (Z":;( I, ,J, K)
1089. 1 -XIq ;(I„I,F:,)/ :-F(Jv i:%'r 1r/2)+=;IIJF'C:,;-='4(I„J_K) ) -EF 	 •:*,SBC.S,iF(J,K', 1	 /
10,,+0. VWFW=X ;7*(T3(I,J,F )-03(I,J,F;)-SINF'C.ii•(X'.:91:	 r3(I,F•:)J)-,If^fr'^",:1_a._;tiI,I;y,i)
1091 1) )
1092. VTFW=X '4* XF- (F,, J 7 I ) -DC:L l *P4 ( I , F::, J) -Y i 6* 	 ( I ; J, K)
i 01 . S. WWFW'-X2	 ii ( ^ 2C ^• ( X; "=̂ *p3 ( I	 I	 F..') -'•"; I NF't Srl:,t; ( I	 i s	 +'	 ::^ ;^ t",1094. iY	 0*XiJ^; ( I 7,.I, F\)+S INE't :i8'" ^i•(,I 7J,k,) -Xr..ttr(,.I, Fh, 1 	2
10951. 2^	 EF'^;;:*SBC:B* (F(I, ,_I, F:,) +F(J, k., 2) /::)
1096. wTFW'-2*X7* XF (J, k;, I)+Y17*(Y1	 I,J,F^)+X 2J7* Y,,-.(I„_I,F.;)l
J. 097. TTFW Y:_''1*X3(I,,J,F=;)
1 098.8. VVFT=ZIii•Xk:. ( I , ,J, K)
101509. VWFT--.rlC:SI*F) =;(,.J, I, 10)-VVFT 	 t ;t;S2C.1.100. VVFT=-VVFT•I ScC:t_.
1101. WWFT--VVFT
111;'. AUX 1=VVFV*VE(k,) +VWFV*WF. (k;) +VTFV*THETAl= ( F )

ALIX2=WWFV*WE (F:. ) +WTFV*THETAE ( t: )
1104. AUX -;-TTFV*THETAF_ (k; )
1105. FV ( I ) =FV ( I ) +VE (J) *ALIX I +WE (J) ii• A lJX 2+THETAE (J) *ALIX-:
IICid.. C: GV(I,J)=0V(I,J)+ALIX1
1;107. C. GV(I,k;)-GV(I,K')+VVFV*VE(,J)
1,108. C. GV(I,J1)=GV(I,J1)+ALIX7*
•1 109. c 11V ( I , Fti 1 ) "'--,V ( I, k' I ) +VWFV*VE (J) +WWFV*WE (J)
1110. t_: GV(I,J2)" GV(I,J2)+AL;IX3
1111. 1_: GV( I,K2)-GV(I,K2)+VTFV*VE(J)+WTFV*WE(J)+TTFVxTHETAE(J)
1.112. ALIX I =VVFW*VE 00 +VWr= Wi: WE (F•,') +VTFW*THE T AE ( F l; )
1 i i;:;. AIJX2=WWFW*WE (k') +WTFW*THETAE (k; )
111.4. AUXti =T T FW*THETr-'1E 0")
1115. FW(I )=FW( I )+VE% ,J) WHUA1+WE (Lt) : Al-lXZ+THETAE:(J) kAILIX.S.1114-,. % Ow(I,l)=t W(1,J)+ALIX1
1117. C. GW( K') ;̂-GW(I,K)+VVFW*VECJ)
1.118. c twW(I,JI)-GW(I„_Ii)+A-UX2
1111:0 . C. GW(I7V'l)-CiW(1,F';i)+VWFW-irVE(J)+W14 W;WE(J) 4
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ORIGINAL PAGE M
OF POOR QUALITY

112Cs. C GW ( I r J2)=GW (I, J . ) +AUX3
1121. c GW(I,}42)=GW(I,t.2)+VTFW*VE(J)+WTFW*WE(J)+TTFW*THETAE(J)
112:2. AUX I =VVFT*VE (K) +VWFT!kWE (F. )
112^`:^ . AUX2=WWFT*WE (}.)
11	 4. C. GT(I,J)=GT(I,J)+AUX1
1125. C OT (I , E.) -GT (1, }.) +VVFT hVE (J) k
1Y 1261. c iM I, JI)"GT(I7 JI)+AUX2
1127. C GT ( I , 141 ) ,CST ( I , }.1 ) +VWFT Y,rVE 6-1) +WWFT*WE ( J)
1128. FTHETA (I) =FTHETA (I) +VE (J) *AUX i +WE (,J) i^AI-IX2
1129. I F (EF'M ECI.0) GO TO 8
1 . 1 aC) . DO 9 L=1, NFUNCT
11	 1. L I "14FLIIgCT+L
11::. L2-N2+L .I	 (I,,.I ,

1
,L)/2))/2VVWV= (Xir2*E-E ',(I	 ,I1 }t, L) -Iw''Rr(H3( I ,J.) 1'„L) +XIti^	 ti

WFV--Z7; SCCC*L;3 (I L, }., MVV
F

1135.
,

VVTFV^X31*(C'C*R3(I,J,K,L)+w•;OS2C*(A41(I,..I,t„L)-XI4(1,,J,K,1..)/2)
1131_--,. 1-X,:%6*C4 ( I , J, }., L))

VWWFV=VVWFV+riCSI*F3l I, i, K, L) •
E 11::,,x,. VWTFV=X37*(X38*A4(I,J,k.,L)-C: C*R3(IiJ,t;,L) 	 (I,J,K,L))

VTTFV"-Z7* :OS 2C:*B3 (I , L, K, J)
1140. WWWFV--Z7*c.C:C C*C:"3(1, J, K, L)
1141. WWTFV=-X40*X 14 ( I , J, } , L)

. 	 '. WTTFV"Z7*3I N2C*83 ( I, L, }., J) c 9114 C^ . TTTF V--X,. 9*B4 l 1 , J, K, L)
1144. VVVFW--X7*F3 (I , J, K, L) / :
1145. VVWFW=X 1 r'*04 ( I , L, }., J) -DCS I *F4 ( 1, L, i';, J) -C2B-,r (H3l I , L, i::, J)

J +X IS, (I,L,} ,	 1) /2) /2 .
1147. VVTFW=Y23*(C4(I, JI K, L)-2*A4 (I, J, K, L) )+Y24xXI4(I , J, K, L)
1148. VWTFW-X:=,7s:^,C`C.w=:3i (FF3 f I, k::, ^I, L)-:'rA4t Z o +_1, F, L)+, 	 r^I:4 (I, }';,	 J, L) )I 114:". VTTFW=WTTFV

t I II So. WWWFW'=Y6.*04(I, J,}.,L)-C:2E*(H4','(I„J,}:,L)+XI:=,(I)J,K L)	 2)/2
115.1. 1-2*X7*1C3(I,J,}.,L)+F^,(I,f",J,L)/4+F3,I„J,K,L)/2') x
11^ WWTFW=X37*C2C* (%C4 ( I, J, }., L) /::-R,:- (I, ti,i, }., L))+Y: '4^^XI4l I, ,J, } , L l

k11=s . WTTFW=-')TTFVE 1154. TTTFW--X37*Y 2*B4 ( I , J, }., L )
IIS.S. AUX1=Z7*B3(J, 1, L., 1.)

i 11 56. VVTFT'=AUX I *COS2C r
1 '1517. WWTFT-=-VVTFT
1158. VWTFT- *SIN2 1::*AUX 1
11351. ALI X=THETArE (k;) *THETAS (L )
1 160. AUX 4=VVVFV*VE (L) +VVWFV :AWE (L) +VVTFV itTHETAE (L )
11 IS 	 . ALIX 5-VWWFV*WE (L) +VWTFVii THETAE (L)
1162. ALIX6=WWWFV*WE (L)+WWTFV*THETAE ( L)

1 11.6- ALI X 1=ALIX 4*VE ( t.) •1'AUX5*WE ( }a;) +VTTFVirAUX
1 1 G-.4•» ALIX2=ALIXL-.*WE (K)+WTTFV*AUX
1165. AUXC,=TTTFV4,,^AUX
11+6. C. C,V(I,^J)^i;V(I,J)+AUX1
1.167. C 1--%V (1,K);-i^V(I,}. ) +AUX4*VE(,J)
1:168. c GV(I,L)=GV(I,L)+VVVFV*VE(,J)*VE(K)
11 r-,'J . C: GV ( I , ,_I i ) a=GV ( I, J I ) +Ai_I X 2
117C). C: 13V(I,}';1)-GV(I,KI)+AUXS*VE(J)+AI..fXr:,•IrWEf,_i)
1171. c GV ( I, L 1 ) =GV ( I, L I ) +VE (J) * ( VVWFV 0)E 0-l') +VWWFV *WE 0-l') 	 +WWWFV*WE (J) ie
117: C: 1WE(}")
1173. C: C,V(I,,_I2)=GV(1,,_12)+ALIX:=,
1174. C: CiV (1, }.2) _=GV ( I , k;2) + (VT T FV*VE (J) +WTTFV:rWE (J) + T TTFV*THETAE. ( ,_I) )'c
11751. C 1THETAE(L)
1176. C: GV (I , L ') M++V ( I ,1 '^') + (VVTFV*VE (K.') +VWTFV ;AWE (K) +VTTF V-hTHE*ri-*iE 0 ,") 	 EVE (J
1177. C 1+ (WWTFV*WE (I••') +WTTFV* r r,ETAE (K) ) *WE (,_I) +TTTFV ;:?HETAE (J) ,,•THETAE (K)
1178. FV ( I ) =FV ( I ) +VE (J) 4kA11X 1 -+-WE (J) * AUX 2+THE s AE (J) FAUX -;

AUX4-VVVFWi^VE (L) +VVWFW*WE (L) +VVTFW,; THE T AE (L )
AIJX5 =VWWFW*WE ( L) +VWTFW*THETAE t L )

i 1	 ,1 . AIJX( ,=WWWr= Wi WE (L) +WWTF W^THET^,E ( L )
1182. ALIX i=A1_iX4*VE (}-;)+AUXS*WE (K)+VTTFW*(-"1IX
11::J'w . ALIX '=AI_IXG,*WE (K) +WTTFW*AUX
1184. ALIX::;-TTTFW*AUX
11"5. C GW(I,J)=GW(I7J)+AUX1
1186. C: GW( 1,} )'^GW( 1,1;)+AUXI*VE(J)
1117. C., GW(I,L)=GW(I,L)+VVVFW.^VE(J)^•VE(K)
I l	 8. C: GW( I,JI	 =GW( I,.11 ) +AUX2

C: GW(I,KI =GW(I,}.1)+AUXS*VE( I)+AUX(.:,*WE(J)

1 .90. C. GW t 1, L.l) - ►;W ( 1, L 1) +VE (.I 	 (VVWFW iVE 0..') +VWW-W-h -( K)) +WWWF W*WE (J)
:11 •:1 1. C: 1WE(}!,,

-12 )
.)

i 1.192. I_.
t.,GW ^  	 :-GW (I, -[ :Z, )'+A I I X3

11 C. GW ( I , K2) --GW ( I , F'2) + (VTTFW*VE (J) +WTTFW ?eWE (,_I) +TT T FW•sr T HETf sE. ( ,_i) )
1 PP 4 . C: 1 THETAE (L )
11 ^^ . s=: s;W (I , L ' l -=GW { I , L2 ) + (VVTFW .cVE (K) +VW T FW ;AWE (K)l +VTTFW-. THE T AE { K) ) ,rVE (.-I
11 ,r es, . G 1 + (WW T FW hWE t }';) +4iTTFWk T He TfaE { },)) 	 I,IE (• I) +TTTF:4	 THE E s=sE { J)'fTr14 T F s^ l }a: )

FW (I) -FW (I) +VE (.J) irAUX i+WE ( J) .,,rrLIX^+ T HE T AE (,_i i Ks-sL!X.=.
1 i' +^^. ALUM 1=VV T F T *VE (K) +VW T FT AWE (K)
i i F/9- AUX2-WWTFTi;WE(}'ti )
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OF pOoR QUALITY

i	 s► ci. c GT(I),.i)w T(I,,.I)+AI Xl*THETAE(L.)
C: GT ( I , K*) -GT ( I ,1;) +VVTFTkVE (J) itTHETAE (L)

12:+02. U GT (I , J 1) "GT (I) J i) +AUX2*THETAE (L )
120Z. c GT ( I , J;1 ) uGT ( I , t,1 ) + (VW T FTioVE (,.i) +t4WTFT*WE (J) ) -wTHETAE (L )
J, 1.)4. c GT(I,L2)=GT(I,LZ)+VE(J)*AUXI +WE(J)^OA,UX
1. 05. FTHETA (I) =FTHE'rA (I) + (VE (J) *AUX 1 +WE ( J) ifAUX ^) *THETAE (L )
I "11 06 . 9	 CONT I 14UE
1207. S	 COI-JT I IVUE
12, o S. 7	 CONTINUE
1	 'c.79. Ii=--fI
1.5 1 c). 6	 CONTINUE
1211. F'c-$Q=1. L+G
121.
1	 11:

Dq_it^	 I=1,iVF ^J NCT
(I)F-,CI=F8c4+FV t I) **2+FW 	 *jh2+FTHETA (I) **-"

10	 CONTINUE
1
12 14.

IS. FSQ"FSQ/:-o
1216. DO 4 J;41 , NX
1217. GRAD (J) rc7
121	 ., c Di c 5 I=1, NFUNCT
12, s 9. 0 GRAD (J) =GRAD (J) +FV (I) i^GV (I , J) +FW (I) *GW (I , J) +r THETA (I) vrT (I , j)
1':'20. C S	 CONTINUE
J21 21. 4	

CONTINUE

1222.:2. RETURN
1223. END
12,24. //CCC.FTD0FC)0l DD I_INIT- 	 4C)C► -^,VC► L"SER"X; XXXX,
1":? // DISPtl*(OLD,I EEF'),
1226. // D: N ,iCALERK' I N. NONROTAT . HOVER. COEFF';.,, LABEL- (4, SL)
122 7. / /CiO. sy-S l N DD
1 22 ,8-
1 21

a

a

A



.t .

•:1 .
4.

7.

)qnr
111.
17.
18.

21.
221.

ti.1.

24.
20
26.
27.28
29.
`10.
_;1.
32.

 
=.4 .
35.

6.
1-,7.
3 11=11.

:1

41
0

 .
42.-14.-1.
44.
4,S.
46.
47.
48.
419.
50.rr^.

3 .
54.
55,

cc:1.
57.
58.

,5v.

111.
62.
63 .
64.
65.
6/-'1.

A-181
69.

- 70.
71.
72.
73,

-74.

1112

111
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4RIGIMAL PAGE IS'
,;F p00R QUALITY

EOEFFREE	 j
C #	 ^e
^,.	 3F3i{' 3Fit3F3sie#iE3e" #e'^Sit'e3i ' ikivii' iEieiF# #^3i'^,b#'kieie# "

G 'x C^ LCULAT I OW OF THE C+ALE 't^ I N CA"DEFF I L I ENT$ EO THE FLAP-LA- 6v:
Cl" t opiJONAL MOTION OF A ROTOR BLADE IN HOVER USING THE NCiN-ROT^'^T 1146
c NORMAL MODES CAF A CLAMPED IN FREEBEAM.

IMPLICIT

; 8 

REAL#J(A-)' O--Z)
DIMENSION AUX(lUCI),IVN(4),Y(ii)tALPHA(1^)•1BETA(1.:)
DIMENS ION DELTA(8,8),A(ti^)t8(S)7C.( ;)Irf( i,6)1E(," 8)1F(t:t^^^-; S), -1

iC,(L;,	 H( %:^ r' E)1XI(r.	 ) X MI	 XI''( 4̂-• "' 41	 •), X i-I 5,'),X141(8 ,';)1 ►Jts ► ^)f	 t	 t. ^:, 7	 •«1 1 ;^1	 1	 { {.1 f 1.•-') 7	 w	 ^ ti.+ t	 ^ ,

	

t ^ 1	 a	 +,• ,	 7 .- ( 1.^ ) 7 A.=• (u 1 ,-! 1 , ,) , B.-,1 (," a •n 7 } , ;-,) 7 ^..;,;;^ (^ , , ,.; , , • , i-,'1 } ,3Frr ^• 	 r	 '1	 rJ ( fi r.,	 r_,	 +',	 'h ^ ,_M .13 (a 7 8) 1 E,.1 ^ A.t 7 a t 4. 1 i 8 t F^1 \ 8 1 8 I S t II f 3r.11'1 (^^ t •.,) ^ H { r-1 1 1 , s 71.•1) 7 X I ^1 ( 12;, 1,5',1, 8--,  a )
4,XJ3(^1^) 1 XK3(8,4^) 1 XLw1( $1 ;^:) _r(P1^^ty,1_;) t 7iM,:;(,.,8,8-), t:I V1 ( r_;, 18)

AJ
C- 3 8	 r1	 r1 t r ry	C	 1 -1	 r, ^1	 r1	 r r1	 r	 / 1w^Pti1 ( L1 a 117 ^,) f. 1„r ( 1-1 f r 1 f C1) , ^1,:; ( 1a1 t C1 t 4.i? ^) ,..11..1 (1.1 a 4-.1 7 ^1 7 C1) , T,.. (^' 1 , • 1 a+..ri) t ^EL (, S )

r
r	 ,{	 s	 '1_1	 ^	 ..1 ^	 8	 r,	 +^ a r.	 1_	 _,	 •.. r1l.^ I t' 1 Et^ V I ^ t V ^ 5:1 ({:i , 1:.; 1 L;) t Y 1..• (1./ t a7 •) , W+.1 (ti1 a. a) t ^1 4: 1 (i.(7 1-; a ^1) a T •.. ( 1'.-d t 4J 7 ;) 7 ^ 3 ^ ^1 7 ^ f {.1

^1 rr .1 r1	 r11..,.i)tA4(r•t / ,^,1t,) 1B4'( c17_, 1L̂;, 1^^.1 ) , I:,4{;;7;,,11..;w.1), ^;-1(,^.17=;, 1 ct1r;)fE4(ti1^1L=;1ti1tP1)1;F4(C1 1 .5•; 7 y'- 18)1 G4 ( 8 , S, 8 :8)I H 4(c-, ) , XI4 ( 1- ;, 1;, 15 1 7 y-1 ), X 1-1 4' (,-',, 2:0 a Xi'-"4. C-:;718)I
'XL 4 (8, 8,S,8)1XM4 (8, 8,!:501X 1'14• ( 1 6)1C14 (8 1 8) 1 P 4• (; ; a S,8) 704 (ar, S ,8, -r-.1),

4R4(8,8,ZI-:;,u)1S4(;;, 8,8)1TA(=,S)71_14(S) ► VA 8,;,6 IS) 1W4{";,1».,^:C0
COMMON ALPHA 7 BETA
EXTER14AL F l ay FC;T 1 t FC;T21 FC:T'; t F,I:T4, FC:T 1 Fi'^Tr 1 f FC T 7, FC..T.:;, FC1 T' i 1

^4

r i Fi_;Ti 0, FCT i l
C: 	 FORMAT(` •' , /1(D 14.7, 2X) )
C. 6117	 F ►:iR1 11AT(' '12(DI4-7,.2X) )
C 68 FORMAT(-' ',/I)
C 65, FORMAT(' ',3(D14 7,2X))	 {

115 FORMAT ( ' 1 " )
1161 FORMAT(" ',7(L+14.7t2X))

	

11 7 FORMAT(`	 M14.7,2X.) )
68 FORMAT("

	

69 FORI•JAT (-'	 , f )
C; 70 FORMAT(` I ER 1 TO I ER20	 ',20(12,2 )

71 FORMAT(` ALL THE GAL =RI- IN-lgf."1NRC;TAT HOVER C-'OEFF IGIEi^1Tai WERE PUT ON
i TAPE NUMBER T073 i 6 (A F'R I VATE TAPE)"))

	

111166 FORMAT(' 	 I'YI.tX,-BETA(I)•',22XL 7' ,A+ L.F'HA(I)-'7 2X .) , r,H. EON.')
1119117 FORI°IAi ( 'r '^it.)Xt I L' 7.-:X7^.; w. tit . i ,11 X 1 Ci'.' 1 . 1 Y S1 -, t)^^.	 ;)

h:	 LiC; i I = 1 7 ^:
i_1	 FO ( I ) =FUNF (0. DO, I )
c	 FO ( I ) =0. DO
C;	 1 CONTINUE
c
I'; #ii''h'',{'#-^!'is3F3ciciF#it#i4''.E^,EiE3b9E:b3e^•rdtie^.i'dE'k3i"ti''3i'3F'k'$s'',c#•e'.?3i"3s

# THE CONSTANTS ALPHA (I) AND BETA (I) k

BETA ( 1. ) - i . 87510406-871196111 LAC) 	
^X

BETA (2) =4. 6940911.32': 74 i 74:=17 L;0
BETA (3 )-7 8547r74ti;E;; "-:7011' ^'f_- 0DO
BETA (4 ) -10)	 ^5407^;4 ;7^4./.7{'.,riCI
BETA (5) =14. 1;^;71 C-,8 ;3 ^ 1044- 4723DO 	 .
BETA (l-1) =1, 7. 27 8759!:532Q,' : ;=;21;39DO
BETA (7) =20.4'22)3522 10412'4,71.DC)
BETA ('=:) "23. 561944 01;,;c: 6.44 . 51 Ciu

C:ALC:ULAT I ON C ► F THE AL 	 (I) C.ClIU:S'Tr=^N T
AND REFINEMENT OF THE B(I)';.--.1 BY A 1-fi-DDIFIED

W  I T  ( r1 7 r-1/_-11-, 6 )

FRROR" J . D- 1 0
DC-i 1111 I=;L, a
X=BETA(I)
X 1=L;GC;^;H f X )
X2=DC:u-c; (X )
FSETA=1. Li0+X I *X2
XX-X--.2DO*FBETAl(Lc_1INH(X) 3,:X2-X1;-rD21 :N(X) iTEST-X/XX--i DO
IF (DABS (TEST) LE. ERROR) G,0 TO 1ii:I;
X=XX
GO TO 111':
X"XX
BETA (I): X
X1= LiCOSH (X)
x2=; Icos ( X )

EWWTON 'S METHCID.



05
76.
77.
7j.

97

'•0,'„r .
_.1.

+a2.
M 3.
$4.
St.
S6.
87.

8

St.0.
91.
92.
93.

95:
96.

9 7i.
99.

100.

lot.
1 is 2..
103.
104.
105.
106.
107.
I=
109.
110.
iii.r12.
ii .
114.
Sit.
116.
117.
1 18.
119.
120.
12l.
122.
1231,

125.
126.
127.
128.
129.
1ao.
lal
'1 2
i 33.
134.51.
1,'56.
1 37.
13'-:2,
:1:=; .
111- 0 .
St

143.
144.
1.45.
146.
147.
1,;.,-,..
1.49.

e	 n
k^	 '.::	 n, !.wppp+w^w.-^•rwiu+/=Mp .a 4iM^ap+,•sr^.r-avws _ . 

.___.
	 ,^. ^.: °^t.ka.:x: :dA ^s.t<_twt:ae.^ ^.,s 	.._rA . _s

ALFHA (I) O (X1+XZ) (DSTNH (X) +D$11! ( X)) 	 ORIGINAL 1,
FBETA-10001 M	 U 1^1'CY
WRITE< ^, 6667) , X, ALFHF^(I ) , F ETr^	 OF POOR

1 1 1 1 CONT I UE
WRITE(6,69)
WRITE009 )

t^p ^3^iesE^,^ir3ri^^e3F^tskirR^^',^^,#tElEisie%Firerirtirkiv^e7r7Fsr'R^oeoese#t^^F

ERROR=1. D-4
NERROR"100

t.
C it•ifiF#ie'kiEie#3s^t^eiFiSiFid;tiFdF3e3E?FxiEisiiii9Ey^s'iib^F#ybsh
C	 CALCULATION OF THE IJKL-SYMMETRIC 13 COEFFIC.IENTa.

IRI=u
I R2=0
DO 110 I-=1,
DO 131 Ja 1 , Et
IF(,I.t E.I) GO TO 1 1
IR1=1

112 DO i 1 c f^- i . t=;
IF(K.C,E.J) 00 TO li q

-I R2;.:1
114 DO 11r L-1,S

IF(L.LT.K) GO TO 141
IF(IR1 « EV O. AND. IRM EW O) tail► TO 119
60 TO 141

1 1 ,:a %, ( 1 ) =Cf . LICE
NI=1

NCALL=i
CALL DASC.RU (O. DV, 1. DO, HH, NI , FI3i Y, IE R 1 ) AUX, I: , J, P, L, NC.r oLL, ERROR,

1 NERROR )a^7	 (t„!3( I, ^J,!'ti,L)"Y ( 1)
IFfDAL;L;(XI^t(I,,.I,f^,L)).LE.I.Lt-4) )tI,:^tI,_i•,h:,i..)=t:+.i.^^;^
CEO TO Q5

C; -_-- PUT I,JKL IN INCREASING  GIRDER
141 NN(i)=l

NN ( 2 ) =,I

NN?4)r=L
I6=I
DO 1 30 M=2,4
IF(NiV(11).i:;E« Iia) 150 TO 1,31
KK-M-1 
LSO 1 KI M
IF(NN(M).GE.NW(N)) 00 TO 132
ITX"NN(N)
1419(14)-NN (i•1)
NN(M)=ITX

V2 CONTINUE
1:;:1 IG-NN(H)
I;-::0 C- tNT I NUE

M"-NN(3)
M4"NNt4 )
XI:_t ( I,,J,f.,,L)WI._t CHI P203,144)

115 CONTINUE
I R2ẑ  ,)

i l3 CONTINUE
lil IRl-0
110 C:ON T I NI_IE

C:
C 's ex x: CALCULATION OF THE --(I , _I, K, L) COEFFICIENTS WT T H W-MHET RY
C: x M, N„_I;:t, E, K3, DEL T A, D, F , Ga, N4 : SUBROUTINE FCT 1 18 USE D
G; # Q3, F, C,, H, Pa, T3, V3,23, K	 SUBROUTINE FC T 2 IS WEDWED

'.J, 'S3, 04 , A4	 SUBROUTINE } ,_:T3 IS r tTED

.	 DO D 1-1,2
1 O IS
NC,ALL=2
13I -10
y, I ) =c,.. Do
Y(: WO.Do

a

I



ISO. •

	

•
Y U-0" /5.1 . }rics

r • ^ry py (4) -0,. Dcl	 •	 O ,RIGINAL I^ ,,rt '-, FIVOR IGINAL
1 0

"
-

1 51,11
Y (	 ) -0,. Do	 OF POOR	 ^jr rY (u) r• tJ DO	 ^^r	 Y^^r

1r,4. YM-O. DO
155. Y(8)-p. DO
irk+. Y (9) -0. DO
157. Y(1G)•=O. DO
1 Sr". HH-O. 01 ly O
IM _	 = CALL	 LtA^ r.Fil.I( t^. Ct U llrl:iG,HH,NI,F^,TIlY,Irn Glh1131,, ^^,t)f^aLi141.^^,1.1,1^^E^,ur,^
160.

^	 '
1 NERROR)

161. I'ic(	 991	 I A=41, 10
162. IF(DABS (y(IA)).LErI.D-•4)	 Y(IA):i0.D0
1	 ,:tr »^ 3̂ 1 CONTI14UE
164. XM(I!J)=Y(1)
16u. X.N( II J)=Y(	 )
IIn611 • XJo(I',j)uy(a)
14,7. c E(I7,.I);=Y(4)
16S. XE,	 (I,J)"Y(5) 

DELTA {I}J)A-Y (u)
170. IF(I, NE.J) 	 DELTA (^I,J)^i1. DO
171. D(I,,.I)Y(7)
172. p(I,J)=y(=t)
17 IF(I.1qE.J)	 F°tl,.l>t7.UC►
174. 134",(I,J•)=Y(I)
175. xIV4 ( 1, J) -. iy ( 10)
176--. DO 7 FMS 1 ,
117. IgCALL-- .:t	

,

17S. NI=10 .
1 HH-O. 04 D

I IT: ?o rIlto	
i ^:

Y? I ^1) 	 .1
1	 ..:. w r 0"'e i ..:. ^.:G^1JTI1^11IE
1+. C"LL	 DAE7.4C RU ( 0. DO, .,j . DC:i, HH, M , FC.7	 7 Y, I	 ;,LX , i , j , 't+., L, NDALL } E R RS-tR,
184. iNERRCIR )
1 85. Dpi 5'3, I A-1, 10
186. IF(DABS(Y(IA)).LE. I.tt-4)	 Y(IA)=0.DO
187. .1'.19G L'ONTINUE
•(8S'. Q,?( I,J,K)-'r't1)
1,89. FtI7J, K) =Y (3)	 BETri tK) *-.t 4 190. t+( 1	 111K) =Y(4)
111. H(I,J,6,)"Y(S)
1`92. PS, (I,J.,K)==Y(6)
19LF1,.
A. .

T3(I7J,K )=Y(7)
i VI';(I,,,I, } _,)-Y( 81)
I.-/15. a Z i(I, J,} I•.) =y (50
196 Xf,,( I7J,,K)=yt1^.^)
197. 1:1 ► 	 8	 L •-1	 _:
ISIS. IdCALLr-- 4	 .
1 951 . 141=5
200. HH40.O i D O
2 1"1 Y(1)=O.DO

Y(2)=O. DO
;^'.sa	 s. Y(3).:.fit.rlo
204. y(4)-0. DO
205. Y(D)M-t,, . DO
:206. CALL	 DA ^i :R1, 1 { C) . L+fir,	 . >;^Cj, HH,1+1I 7 Fi_:T	 } '1', I ^r;^4 t At. ► n , ? , .1, f	 , L. 71^i1.^tl.i. 7 FR^1^^t,,
" 07. 1 NERRt:iR )

[tai 964	 I A^=1 , ti
2.09. 1F(LiAi:S(Y(IA)). LE. I	 D-4)	 Y 	 ": 0. DO
210. 'PC,4 i.. ►_INT I NOE
211. R':;	 1,J,t,,L)=Y'tl)
212. 1,J,14',L)--Y (3)
':1.=.. C44{1, J,K,I-)=Y(4)
:14. A4, (I,	 ':,1•,,L)-Y(5)
213. Rc".r,1, 1, F,,L)-Y(I)
216 SMl(J	 I 7 K -, 1..) =y(3)
217. 114(...1,I,1	 ,1..)--Y(4)
218'. A4(J,I7K7I_)=Y(5)
219. 8 i_.r,tN T IN1_1F_

22-1. F(._I,I,F;:) x•F (1,J,K')
2 G(,_1, I,1").:,i,(I71_11l.)

y.y.Z;. FI(J,I,k*)".I°1(I,J,I:,)
'224•. F•.; ( ._I, I , k%) .-F----4 i 1, _1, K' j

+e

Mf

s

t

I

t

3

6
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c?7.

a 4^ .

2 r

Z-Z4
+, "}.rMe_ITI.
xa:..
•.•4.47.

240.
^.

2
!y^ j

41.
^fj 4.2 M

244,.1.

2'44.
24 1 ,̂r

a 4! .
a4S
x:4.9.
ZZ-10.
251.

V-53.
'54.
14551.
2 !fo r

I,.I,ht1,..4 r

r r.-

26 j. .
62.

261 r
2'6,	 r
2 •,til .

6r_•A.2
268.

270.
:7:1.

27:x.
!•r A.r„	 I,:4

274 .
275.
276.
i 7.

279.
2 ,Ci .
282.

x;86.
287.
2861.
::'89.^;,4_, r Y
J_ P AwA .
291.
ftrJ•A:.
29 :; .

'"
NJc'..

2^ ̂7.
298.

21-19.

i4

•	 4	 4	 r	 S.	 r	 C	 .

'..a	 ...v.s .: sn...,w.w.A=:#ate.-.s...x.._ ..,sw.:..rr«rwwr,^Jr+^^.Y..+w,w^rc^.er^^¢slw a. c.r+..•... ;;ter..:-. .«.z , .t<d.w;.t+F 'a r._..

v- t j , I K) :.' a i I J i	 ORIGINAL PAr4
Za (,r}, I . } ^Z t I , J, I%)	 OF ppO

,R 4Ug1..1'i't
xhl., ,.I.I, F ) u.(I,J, }a)

7	 CO+IT I NUE
XII(J,I);=Xh1(I,J)	 «

E
CJ,I)-XN(I,J)
+twl I)::X'Ja(I,J)

E (̀+.I, 13-E(I,J)	 .
DELTA (J, T) ;IDELTA %'I , +.I)
D (,»I, I ) t;.rj +J )

MJ,I)-oa(I,J)
XN4 (J, I ) -XN4 (1,  ,J )

6 CONTINUE
5 CONTI NUE

C

C	 C;hiLC,ULATION O F THE •--( T , J, b;, L) CO5Er+FIC•IENTS WI TM	 F%Y
C **	 t"i'„ fJa , N31 X'r, 4 : SUBROUTINE FCT4 IS USED
C:	 % SUBROUTINE FCTr IS U',ED
C.

DO J 1-1, 8
D0 10 11=:1,
DO I  } :,_t,c+

NI=6	 .HH-fir. C:LQQCiCI 494 I A ,.-1, 6
Y( TA) `=0. Litt

95/4 CONTINUE
CALL GA:=1CRLI (O. DO, 1. L1r:i, HH, IdI , FC:T4, Y, I ER` , riUX, T , ,J, },;, L, IvC4r" ► LL, ERRC R,

1 IdEfinC(R) _ tno;^ ,c IA" , 6
7F(i^AB:=tYtIA)).LE.1rLi-4) YlIA)=i:i.^.itr
CONT 1 NUE
03(I,J,V.)=Y(1>
L13( I J, K)=Y(.2)A

ti*4( 1,J,}:)=Y(5)	 •	 «
DO 12 LwJ,	 .

..	 NC:ALL=64
14 -'i
HH--=fit. 01 DO
Y(1)-v.Lic:j	 .

Y(3)=o. no
CALL LiA^CFUliur.UC>>1,iu:r,HH,i^I,FC:i'„',T^:;^^^.,tt^ai;^I,^t,},L.ai:iC•r'^i.L,Ei7^iC^Fr,

1 NERROR )
IF(DABS(Y(1)).LE.1.Lr-4) Y(i)- O.M
IF(DAB8(Y(2)) . LE. 1. Li-4) Y(2) 1=Q, D(:)
IF (DABS (Y(3)). LE. 1.D-4)`Y('t)-+`.DO
X14(1, J,};,L)=Y(1)
C,4(I,J,f ,L)-Y(3)
X14(I,F,J,L)=Y(1)
C4(I,}„J,L)=Y! )

C;^t # 	V4iI„J,K,L)- 3( J,}•; ,L,I)-Fri{I)•sSS'(J,}:,L,.1)
12 GONT 114LIE

cl.,:,.
	

,

U3(I,K,tit)-U.c;(I, 4J•,}.)
XNa( I., }y , .J) =XN'i (I, J7 1-:,'iMil-,

11 CONTINUE
I  CONTINUE

_ 9 CONTINUE

C ?rieroF# CALCULATI ON  0F` THE COEFFI CIENTS  by I TH (I J-KL) -S','MIv3ET= Y
C.

C; iEic D4(I 7 11,7K,L),B,;t1,K-,L,,_I), FG(I, 1 ,K,L.),C,4 (1,41, K,L.),L44(1,J,}•.',L)
ARE.' CALCULATED U.:,INC, EL-B =4i7DUTINE F^:•T,--

C
Do 1, 1=-1,5
DO 14 J'=-I , 8

0

r

A
f

I



.._._.._^-yrr.rwrw'.rr^a..e^LC ..  -^c.ss4l+..caRx:,.^...a:w.ii..iurnmrsrettww_	 r.... ^^ln '`
•	 .	 •

y	 ih47
,	 ,	 ► 	 OF' POOR. QUAt= ; 7

;y ,+

A;tJ 1 • DO I& L"K. S
NCALL,=7

0?. 14 049
304.

tDO 998 1 1 A .4 119  5
S06. _ Y ( IA)-O. DO	 !

e

!107.

,

a	 IM+S,! 1.

^ry 
ONT Il,JUE.	 +

GALL DASCRU (0. DD', 1. DO, HH, N I l FCT6, Y, I ER7, AUX, I , ,J, tr: i L, idD ►=tLLa fr'nRtr R, k
,:,Ue', . i NERRCR)
u10. ^, DO 99S IA=1, ;^

1 ^
IF(DABE(Y(IA)).Q.10--4) YOW ^CJ.I0 ^.

' 999 C014 INUE	 =	 '
f3, 13. D4(I)J,K,L)LxY(l).	 r ^t

314. B3 T.,t^,L,lJ)-Y(2)
15. F2(I,UvKiL.)=Y(3).

X16. G4t1,.,.r,f,)L)-YN4)
317. - XL4(1.J)I„L)-Y(3)

E	 Z; 72, 0 •, .,'	 'i{• if " '' ^i;'' "iS"	 ' 'A' ^r{"^"i^"	 "^^''r;"^{" ' ^ '1{"F{'	
a ,.;

F0 1 , 0 0K)"Y(a)
G4Q J,L,K)=Y(4)

Z20. XLW,IJ,L,K)=Y(5)
-'C•,... E3(I, j..J ,L,K)=Y(7').

J27. Ha(I}^.1,L,I^)=tYtS)
! l,^: Li r yM̂r •	 iF"(•aR"^4'1'i!'^13^'^i'''ii"{! !!"'sC 3!'^4'u'^1^^' 	 '

' D4 W,I,F•:,L)''-Y(1)
E^tit(J, K., L, I )=Y(2).
r' 3.	 I,K^,L) LzY(	 ;

•'=` XL4 Wa 1,K,LT^r(aJ
2"	 4 . 93W0,00,07)
335 .. H ' W, I, K, L) -Y (S )
^.Ihlr 1i:.! CONTINUE
S-3	 # #	 15, CONTINUE

r	 S ;;'i.: . 1 4 CONTINUE
f	 3	 .^.

R
13 CONTINUE

F
CALCULATION OF THE C-05F MI C; I ENTS WITH !_II,L- SYHVlETR Y

C; ARE CALCULATED
f 344. t•.; US119G SUBROUTINE FCT7

40, . C
346. I R=0
147. D O 	 210	 T t--1,	 !

^i ^ h . D 0	 21 1	 U	 1) w:! !

350. IF(4;. GE.,.I)	 GO TO 213 .
351. IR'=1
152. 213 DO	 214	 L °• 1 , ;_i
351. IF(L. LT K,) 00 TO	 :41
35A. IF(IR. EQ.0) 60 TO 215
355.
30,	 . x. 1.5 WCAI

i
 L^-w

41l
S57. 141..;4 !
308. HH"O.O1I O
s5f. r'(1):•O.Do
36 1 . Y (a) 0• 41. s

J62. Y (4) ,O. DC)
,:ir_ 3.

_
CALL Dh'ly CRLI (O. DO, 1. DO, HH, N I , FCT7, Y, IER8v w^l_ X , I , J, E,, L, f^iCALL, ERNOR,

364. 1 NERROR )
360. IF(DABW ('Y(1)).LE.1.D-4}	 Y())"O.DQ
30. IF(DABSCY(2) ).LE.1.D-4)	 Y(	 )-C,,T0
307 # iF(iiFtBS(Y(,:^) ),I,.E.1 r D--4)	 Y(S),0.^0
X68 IF(DAQS(Y(4))	 LE.1.D--4)	 Y(4)=0.00	 •	 .
169. S4 (1, J, K, L) r-Y l 1 )
Q70r	 C31 (!_r,I,K,L)=Y(2)
171.	 E4(!JwK,L,I) tYQ)
=r72.	 F4(,J ,I,K,L.)',Y(4)

GO TO 214
,7	 C.	 ,.-- FUT j L. IN INCREASING ORDER



375j.
376.
77.

378.
379.
380.a .

r.8a;,l ,_11 r
382.
383.
..,;=;4.
Sep.:8 -.

y CC

.sic, .`9 1.
3'92

91.=..

s9p .
Soo.
.:c's"7 .
398.

:o r
1«^ J 1^ .

400.
401.
4t)?
402.
404.
46C,,
!1(!h_,.
G07.
409.
410.
411.
412.
Ala.
414.
415.
416.
417.
418.
A 19.
A,20:
421.
422.
423.
424 .
k 25.
426.
427.
428.
429
4	

.
.0.

4231
43 :,, .
4.'i.. i .
434.

435.
436.
437 .
438m

X40.
441.
4.42
44;:•.
444.
445.
446.
447.
448
449:

"' 4

(2)=K.
(3) =1

2A

. Xm,

r	 a t ~} `	 ^ , ♦ • 'ti'	 • ^	 ArM "'!•N'i.t(f#,y"-`!"^4' YM: ^	 ^^s•^ x+^	 g	
a	 "	 -} •	 ..	 '^'	 ^ka	 y^	 «•^+	 a	 .^.`.	 `MA	 .	 .Y	 s

r	 ^

ORIGINAL PA 7a
OF POOR QU§R.I Y V'

(NN 0 1) .i E.IG) GO TO 217
M-1

1 0 N-1,Kk
IF(NN(M).GE.NN(N)) :III TO 21"
ITXwNN(N)
NN(N)=NN(11)
I^IIJ(IYi)=ITX 	 '

.x'
JI CONTINUE

17 IC,==NN(M)
:16, C014TI14LIE

MI=NN(1)	 .
Iii=NN (2)
MS=NN ( mot )
P4( I, J,1;,,L)=B4(I,H1,M2,M:3)
r"3( J , I,K , L)-=CL 011 v I,M2, M.-B.)	 .
E4 (J, F ,L,I)-E4(1.11,Mme;,i•13,I)
F4 (J, I,i•::,L)-F4!irl1, 1,112, M3)

14 CONTINUE
I R=O

212 CONTINUE
21 1 CONTINUE
210 CONTINUE

C
C.	 CALCULATION OF THE FOLLOWING NON-SYMMETRIC COEFFICIENTS
C.
C. xae R, D3, L,-:>, K4, T4	 : USING SI.IEiROUTINE Fi .78
C	 AQ, Y3, J4, M4, W4	 : US ING SUBROUTINE F -T9
C	 (M4 t I, J l }k) HAS I K-SYMMETRY, BUT 17 WAS LEFT HERE)c

TO 25 I -=.i , `l
AUX2=BETA (I) **2
D^^r:.,6
	 ;.

BJ',' =BETA (,,t) ** a•
BJ4=BETA (J) •.f*4
AU X 1=AUX'2*BJ
NCALL"9
NI=5
HH=0.01DODO 666 IA=1, 5
Y(IA)=O.DO

66,6 CCiNT I NLI E
CALL DASCRLI (G. DO, i . Dt), HH, NI , FCTE,, Y, IER9, AI_IX, I , , I, r , L, NCALL, ERROR,
iNERROR)
DO 667 I A',1,
IF(DABS(Y(IA)).LE.1.D-4) YKA)=0.D0

66.7 CONTINUE
R(I,J)=Y(1)
D(IQ)=Y()
XL3Q7J)=YQ)
XKV I,,.I)-Y(4)
T4(I,100(5)/BL14-4.DO/AI_IX1
IF(DAB8(T4(I,J)).LE.1.D-4) T40,J)-000

251 DC-i 27
NCALL=10
NIWS
HH"O. 01 110
D0 668 A= 10
Y(IA)=0. DO

6.68 CONTINUE
CALL DAS RU(O.DO, i. DO, HH,NI , FC:T`:a,`r', IEi IOI AUX, I, J,K,L,>ti7,=ALL, i na;OR,
1NERROR)
DO 669
IF(DABQ(Y(IA)).LE.1.D-A) Y(IQ=Q.D0

6.69 CONTINUE
A=,tI,^I,k^)=Y(1)
Y3(I,J,K)=Y(2)
X.14(I, J, K) Y(C,)/B,_I4-2.Dt_*Y(4) /B••_I
W4(I, J, ik)=Y(6) /B._I4

27 CONTINUE
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ORIGINAL PAGE 15

OF POOR QUALITY.
26 CONTINUE
2E CONTINUE

r^^	 x	 y	 iR e.	 a'xt
C	 ice.	 r	 rt <	 -	 R	 #	 #1cx'	 .f• i	 './	 x	 ,	 ^^.

C
C.

C
C.

4rG.
4711.
452 .

4 4.
455.
406.
457»
4tk-3.
1159.

460.
4 c+ 1.
462.

A6/)1^4.
j'1. 6 .
466.
=167.
A 68.
4.69 .
4 70.
4'71.
472.
47;:;.
474.
47;..
A76.
477,
47ti;.
A*19 .
480.
481.
482

1184.
481 .
486.
4•?7.
4.88
4. ;41
4 `0.
.1 1 .

492
r,

494
 9.

a$1 61 1 .

4'".) 7 .
4518.
499.

5l:2.
503.

.

MU4.

505.
^I0 tie .
507.
510 8 .

^.LG.
X11.

4 14.
1LE.

~16.
Sul 7.
518.
519.
520.

5,22 .r;^
523.

524.

# THE COEFFICIENTS F'47R47 V4 it

it	 #

DO 17 I » 1, c;
DO I S 61 .: 1 7 e
DO 19 K=1,8

DO 20 L=1 7 8
F4(I,J,KvL) ,--FSWvL, 1, J)

2(:) CONTINUE
19 CONTINUE
1S CONTINUE
17 CONTINUE

L,	 3t	 ,^.

^.,	 it#•3eitieittitititii•7eicit3t?? ititiFicitiF•it•iex iciEstihii•ib
C

CALCULATION OF THE REMAINING CC FF I C.IENTS .
C
C tat	 DEL (I 7 o) AND n
c	 A, B, C, Ld, s H 4 7 U4
c ##	 I, J, 0, 113 	 ,L-14
;_

NI-i
IFtI.EC,» 1.uR.I.E4`:.;:•.C)^. T.E^:I.C.I:;ri.I.Ei`d.7) NI=-1
AUXI-ALFHA(I)/BETA(I)
NC.ALL^ l
N1=7
HH;4 O. 011:10
DO 670 I A-1, 7
Y(IA)-Ci.DO

670 CONTINUE	 '.
CALL Z;A CRU(O. DO I 1. DO) HH)NI FCTIOc Y, IERI1,AUX, I„J,K1,1..,NCALL,ERROR,
iNERROR)
DO 671 IA-1,7
IFMA8 (Y(IA)).LE.1.D-4, Y( I A) O.DC)

6,71 CONTINUE
A(I) -Yt1)

C(I)-Y(3)
Q(I)=Y01•)
S(I)=Y(s)
H4(I)=Y(6-)
U4 (I ) =Y(7)
D-0 .;;C)

IF t _I. ECd. 1. Cif. ,.I» Ei:,. ,;,» C+R. ,.... E.,» .a. C)Ft. _i. Ei;^. ^ 1 {V,L=:--:1
NI NIifNJ
BJ2"BETA (J) ar*
DELI, l )-0. DO
IF(I.EQ.J) DEL(I,J)==1.DO
iJCALL-=1:
111"6
HH--C) . 01 DO

Y(IA)--O.1:;C)
672 CONTINUE

CALL LI,^C;C:FU C C).C), 1,^^^, HH, N I, F:T 1, Y, [ ER 	 ,;-1U); , I a ,,.I, F, L, (aL,:^ ^E_L, F'Rt;ii>
'i NE RRCih )
DO c,7'--

'
I A-1,

IF(DABS(N''(IA)).LE.1.1~1-4) Y(lA)-,0.3:0
673 CONTINUE

XItI,^.l)^^Yi1)
X,.1(I,L1)-Y( )
0(I,J)-Y(3)
X1 ,1 ( S, J) .z (Y (6) i BJ2-4*AUX .L ) r R.. J2,
IF (DABS M,13(1,J)). LE. 1.D-4) X1^1„•(I,si)-^),I:++^,
WZ.'(I,J) Y(4)
04(1,4J)-Y^!5)

CO C ONT I NUE

L1SING  SUEROUT I NE FCT 1 O
USING UBROUTIigE FC.TII

,



-	 ,-	 K' Y _ µ•y•	 ` -.• Wk.	 ^F^+S	 •i •^ S` y^.K	 M	 t	 1'.	 y-	 Y. r	 ,..	 .. ,	 •.r,^	 U4'	 k ' *̂T	 Y..	 a

k -	 .....	 ..W,
e	

t s	 .
•.	 e

,iiii	 ,. .. .^ Y	 ....	 ♦'	 ^ wr.;37MrY	 • ^^^	 , u, n ^	 1; Yk^4 • .X'{	 • Ir ^•, 	
t	 -	

•	 •	 •	 w

TA
2 . ? =i	 CONT INUE 	 OF IPOCR QUALITY
1,216 . . C
527. G at•at*** CORRECT I NO XM4 (I , J, K)	 AND W4 (T 7 .1 7 K)	 ar^r ^ ^r g ar
528. c
529. IDO L̀; 1	 1 0 178	 i000. DO 32 J-5 9
531. BJ2=BETA (J) **2
532 , DO	 LILT	 ,,	 7 8 	

r
L4	 LI .`"3 XM4(I, J, K) .. XM4 (I1 , J, K) ^i. LO*DEL (I , }h) /BJ2	 r

584. w4(I ,J,F,)--W4(I 71.,d7 hh) -	 .LiC^r^I ( I,k,) /EI_!^

IF(DASS(XM4(I,t},Q).LE1.1.r^-4)	 XM4(I,J,kti)W.r^O
5	 c.. IF(DABS(W4(I,J,K)).LE.1.524) 	 w4(I,^J,K)"O.DO

537:
C ONTI p11_IE	 ^.

Sf
1-1

Ca_INT I IVUE
5350 . 3 1	 CONTINUE	 •-^
54). c;'.a
341. Cl 	, 	 .,
r4'. c>t	 a:atara^;^ sX^,^ ^x^x^^a^ uat x a^ oaf as 	 at	

=:

543. c *	 as
S44. 0 't 00 TO 4.-'S IF THE OUTPUT	 k
545. C:	 IS NOT TO BE PUT ON TAPE
54d.. C:	 3<	 a^
S47. 00 TO 498
548.

X	
'LL

	

^.c

349.
a

lr	 3Pifai#as#aeifaiic##ieieaiae###ae{c#ae#ii###
5501. Ccr I . l".	 WR I TT I NG OF THE OUTPUT ON TAPE
552. C:
553. DO 400 I w 1 , 8
534. WRITE(5)	 A(I),B(I),C:(I),Q(I),S(I),H4(I),U4(I)
`'455. 400 CONTIN UE5516. DO 411	 1=1,8
537. rU I 420 ♦ 1=1, 8
558.

.,
WRITE(50)	 DEL(IvJ),DELTA(I,J),D(I,J),E(I,J),XI(I,1-_I),XJ(I,J)

559. WRITE(SO)	 Xlj(I, J)7tilV(I,L!), C+tI,Jl7F'(I,1_I),R(I,IIJ,ri3(I,1_I)
560. WRITEWO)	 i,3(I7J),XJ3(I,J),XK3(I, 1_1) 7 X L3?!,1_I),Xih3(I,J),W$(I,IJ)
561. WRITE(50)	 XK4( I,J),XN4(I,IJ'),Q4(I7J),T4(1,J)

563. 41:1	 C:CiNTINUE
564. DO 430 I Q ti;
My. rlu_' 440 J=1,8  
566. DO 450 K" 1 ,8
567.
568.

WRITE(50)	 F(I,J,K),G(I,J,K),H(I, J ,K),X}•;(I„_!,K),A3(I,IJ,K)
1,XN3(I 71J,} 	)

569. WRITE(50)	 1=3(I,,J,K),P	 (I,1_l K),QS(I„J,K),T3(I,IJ,}::),U3(I,IJ7K)
4	 570 . 1,V3(I,J,K)

57J. WRITE(50)	 X3(I,J,K),Y3(I,J,K),Z3( 17 1_I ,}<) 7 XJ4(1 ,J, K)7XM4(I,,..I,K )
572. 1,P4(I,J,K)
573. WRITE(50)	 S4(I,J7}•.),W4(I,J7f•,)
74. 43C)	 C ONT I NUE

575. 440	 C:C;NT I NUE
576 . 430	 C:CINT I NUE
077. ...	 _..	 _	 ..	 _DO 460 r= .1  S
7'' DO 470 J I , ,

5 79. DO 480	 }•h-1 7 _,
580. DO 490 L=1,8,
s8l WRITE(50)	 ES;:(I,_ ► 7 f^7L),;=,'=;(I, •_I ,}:,L),E	 {I, Ll ,};:,L), t :_; ( I71J,i.: 7 i_ )
5 ^-^: . i , Fi'_: t I 7 1_1, F:h , L) 7 X I ;:; (I , J , F^; : L. )
583. WRITE(50)584. 1,C:4(I,117}::7L),ri4(I,1_17} 	 ,i_l
585. WRITE(50)	 E4(I, J,K , L),F4(ICJ,K	 L),04(I,J,K,L),X!A(I,1_i,}:;7L)
586. 17XL4fI„_I,k,7L),i44(I,4l,F;,L)
587. WRITE(50)	 R4(I,J,K,L),V4(!,l_I,K,L)

0	 CONTI NUE
589. A•:=.C)	 C:CINT I NUE

4701	 C:CiNTINUE
591. 46.0	 C.CiNTINUE
512 WFTTE (rte 7 71)
593. C:	 ##	 # x'^a^ a; iciF^:'i acab594. C:
595. 00 TO 499
596. C:	 # k ^ ;tasaFaEaf fi ^ ^ xai
057. c
58. C
599. L,	 7; ofiC7{•^.CaCa{'aCaC•kaE'^R'af'iC^CaC^.j'ifKaCaC'FS•^rCaf,Cafai4^fnafifafaCaf'^Cat ^RiC aC:S'^fafj.{SC'n'a^XiCaCtiC^C'S.'".^':^'".f-^;•ar

F



.y,	
i1.11YJ.	 €,^1.W+,.`.^s+3.++

OF POOR QUAt,M
600. C -	 ..
4.101. C 70 FORMAT & I ER 1	 TO I ER20	 :	 ' i 20 (I 2 , 2x) )
602. C; WRITE(6,70) IER1, IER2, IER3, IER4, IERT, IER6, IER7, TEi`S, IER9, TERiO
603. iI 1, IER11, IER1 .', IER137 IER14, IERIP, IER16, IER17, IER187 IER19, IER 0
604. C:
606. C
6017. 498 WRITE (6„ 65)

086. 0_DO 40	 5 f.
09. WRITE(6,66) A(I),$(I),C(I),G(I),S(I),H4(I),U4(I)
610. 40 !_ONTINUE
611. WRITE(6,69)
6,1 2r
611.

DC! 41	 I=5
WRITE(6,67) DEL(I,1),DEL(I,2)7DEL(I,3),DEL(I,4),DEL(I,5)

6.14. 4.1 CONT I NUE
615. WRITE(6,68)
616,, WRITE(67 800)
617. 800 FORMAT(-' DELTA-*)

619. WRITE(6,67) DELTA(I71),DELTA(I,	 ),DELTA(1,"),DELTA(T,4),DELTA(I,D)
620. 42 !_:CONTINUE lJ^•
621. WRITE(6768) t`
622. WRITE (6,, E;G1 )
623. 801 FORMAT( 	 W)

625. WRITEV07) D(2,1),D(I,^'),D(I,IO),D(T,4), D(I,5)
626. 43 CONTINUE
T27. WRITE(6,68)
628. WRITE(6,802)62,;, . 802 FORMAT(-' El)
c•-,-

681. WRITE(6,67) E(I,1),E(T,y'),E(T,;c;),E(I,11),c{T, 5)
6=,;.,' 44 C:O:1NT I NUE
Ctz q . WRITE(6,6;;)
L-,.34. WFITE(6, 803)
C-13.34. 8C FORMAT(`	 I " )
636. DO 45 I=5
6:37. WRITE(6,67) XI(I,1),XI(I,	 '),XI(11	 ),XI(I,4),XI(I,5)
638. A.5 CONT I NUE
639. WRITE (6„ 6 ;)
640. WRITE (6, 804 )
641. x;04 FORMAT(-'   	 ,-► e )
64 '"' ^^ DO 46 1 =5
643. WRITE(6„67) X,_I(I, 1),XJ ( I,2), XJ(I,3),XJ(1,4)•,XJ(I,5)
6,44. 46, CONTINUE
645. WRITE(6,68)
646. WRITE(67805)
647. = 0 5 FORMAT( ,'	 IV)
648. DO 47 1 =5
649. WRITE(6,67) XM(L,i),XM( 1,2), XM(I,3),XM(I,41,XH?1,5)
6,5U . 47 CONZ 1 NNE
651. WRI !'E( 6, 6;)
65 WRITE(6,80 3
r,r'ff;.ti r;c:^6 FORMAT(-'	 IV') 
654. j-!!_!	 4^_;	 I =5
655. WRITE(6,67) XN(I,1),XN(I,2),XN(I,'S),XN(I;4),XN(I,5)
656. 4t; C ONT I NUE .
6!:,7. WRITE (6,., 68)
-Z )WR I TE ( 6 807)

6,6,1. - WRITE(6,67) C!(I,1)^L”ISI,) ,i:lSI•,::;i,i:!{i,^I),C!(I,!')
66.2. A.9 l::r_;NT I N!_1E
r,b,w;. WRITE(6, 65)
6,64. WRITE (6, wu:8 )
6',6,5 . .2.0 ; F ORMAT(.` F l )
666. DO 50 I A5
l.,z,7. WRITE(6,67)
c-c"S. 50

CONTINU
E

669. WRITE (6 6 8 )

670. WRITE (6, 802 )
671 I;0,9 FORMAT(-`	 R')
6,72. DO 5 i.	 I=5
673. WRITE(6„67) ih(I, 1),R(I,2),RII,3),R(T,4),R(I,5)
674. 51 CONTINUE



. .•:a.*	
.. .' :r;F' ,# '^.^ ...:W,, ,,r.»	 .,	 .*.may.`	 ..

c "-
	 a.

.75 .	 WRITE (6 , 68)	 or. P00R QUALITY.

6,76. WRITE(6,810)
677. S  to FORMAT(` D'S' )
678. Lill 52	 I" '
675). WRITE(6,67) D3fT,1) ,Lt 	 ^( I,	 '),l;(;;(I,::),Lt	 ^(I,4),Lt,?1(I,	 )°
680. S 2 C ONT I NUE
rai. WRITE(6•,68)
682. WR I TE (6,, 811 )
,4,E::.
k•

:1 '1 FORMAT( ,'	 03-))
x:,44. DO 53 I=S
63c. WRITE(6,67) >r^3(I,1),Uti^(I,	 ,C;3(I,2),	 53 1,5)

-D6. ti 3 CONTINUE 
687. WRITE(6,68) .

WRITE(6,81	 )
r-•,:=: P. Z;12 FORMAT("
690. Au 54 I=S
69 1. WRITE(E76,7) X^I:::tI,1),X•_l^tfI,^•),}t^l_;(I,	 t),X^l=;(I,4),X^I;I(I,w}
C,	 ' S4 1::CtNTINLIE
6.93. WRITE (6, 6t_t)
6.504. WRITE(6, 813)
61,95. :- :L :ct FORMAT(` -
6-51 6. DO 55 I::
6:77. WRITE(6,67) Xk,3(I,i),Xp;:I(I,y'),Xh"fI,;:,},XF	 (I,L1),XI:::I+fI,:)
6511. 55 C:CINTINI.IE '
c,: 9. WRITE(6,,68) .
700. WRITE(6, 314)
701. .•t 14 FORMAT(` L3")
702. Ut_t 56	 I =5

WRITE(6,67) XL3(I,1),XL'z:(I,	 '),XL ,(I,^.),XL i{1,4),XL^,'fl,S)
56 C ONT I NUE

705. WRITE (t„ 68 )
706. WRITE(6,815)
Z07. 8 1 FORMAT( •' M3' )
/ 08. Ltt:t ^ 7	 I -S,
705.1 . WRITE(6,67) Xt•i3 171),X11 :(I,2),X11:=:(I,:.:),X1'i:_f1,4),XPI-:}I,'St
710. 57 CONTINUE
711. WRITE(6,r-,3)
712. WRITE(E„816)
7I S. S 16 FORMAT(-'	 W3-))
714. DO 58 I=!3
715. WRITE(6, 67) W^:(I,1),W	 :(I,	 ),bJ:WtfI7._;),iJ.,iI,4},LJcc(i, 7}71r_,. Ski CONTINUE
717. WRITE(6765)
71St. WRITE(r1„S1,7) i
719. ..17 FORI•IAT (-"
720. DO 59 1"5
721. WRITE	 47-7) Xt^4iI,1), X}4(I,^),;f1:^1(.i,=,),?f;4(I,4},X 	 :4(I,^)
722. 59 C ONT I N11E I
72.=t. WRITE (6, 68)
724. WR I TE ( 6	 ? 1:-:0
7:25. $U 8, FORMAT(	 N4-e)
726. DCi 60 1=5
727. WRITE(6,67) X144(I71),XIJ4•(I,2)7XN4(I,:.:),X1 ,14(I,4),XN ,1(I,50	 i7	 :=:. 60 CONT I NUE I
72 P . WRITE(6, &B)
730. WRITE(,, x:15+)
731. FORIMA T (•'	 040)
7'32'. Lift 61	 1=5
733. WRITE(6,61,7) t:t4(I,1),Ct4fI,: ),Ct^1(I, 	 ),t=t;1(T, ti),i^14t I, 5)
734. 61. CONTINUE.
735. WRITE(61768)
73c'. WRITE (6, 820 )
737. 820 FORMAT(' T4`)
738. DO 62 I":S
73,9. WRITE(6,67) T4(I,1), T^ifl,:.'),T?f:t^^:),TL1{i, i) 	 'iA(I,r)
740. 6 2 CONTINUE
741. WRITE(6, 6,5)
7'4.2. WRITE (6, 821 )
7,1.?.. .. -'1'FCRf,1A1 (	

_F..),._.w.
744. Ln_t 501	 I-5
745. 1„O 50	 _l.-1, 5
746. WRITE(6,67) F(I„i,1),F(.I, J,'2),i=(1,J,.-:.), = (I„_i,4),F(-1,_t,5)
747. 502 C tNT I NUE
748. WRITE(6, 68)
74•9. 1701 CONTINUE



750.
751.
752.
753.
754.
7^5.
756.
7, l7 .
758..
7r59-
760.
76.1.
762.
7 t.:.:--'"
76-4.

766 .
767.
76,i::;.
7C..' 1 .
770.
771.
772.
77:=
774.
775.
77/_-..
777.
/78.
7.79.
81.
782.
7,E,-

7 7
,4 .

789..
790.
791.
7':''`
7';/
794.
7!5, .
797.798
799.

802.
203.
804.
'30 6.
::07.
-:t,::
609..
I:1 C).
E.11.
S12.
813.
814,
81 IS.
818.
t.',:19.
820.

.::',24.

. it0

a	 .,
r	 s

^sM.,w.K.t. ♦ -	 • rr•:.+,): h.wwy„z;rx>fa4

ORIGINAL PAGE. IS
WRITE (6 822) OF POOR QUALITY822 FORMAT(''	 G')
DO 503 I -s
DO 504 , J= 17 5
WRITE(6,67) C;(Ii^l ,i)iC,t l 7^i'),1=i( I i4.1, r:),C^( I , ti, +,)7t, (I2	 ytit

504 CONTINUE
WRITE(., 6-8)

503 C:ONT I N(_IE
WRITE ( L••, ^•^)
WRITE( C• 7::-:2:1.')

:::2C, FORMAT(-`	 H")
DO 505 I=5
Do sod. J=175
WRITE(6767) H(I,	 I,I),H(I,._lii) ih^( I7._l,:_;)7H(I,._1,4),H(IiJ, °)

506 CONTINUE
WRITE (C-. 7 C•O )

505 CONTINUE
WRITE(6, :!'i4)

824 FORMAT ( f K')
DO 507 I z=
DO 50 8 J=1 ,5
WRITE(6,67) Xf;(I , ^1 7 1),XE 	 (I , •_I,'.%),XN+;(I7 ._I 7 .:)7Xr 	 {I,•_I,rr) ,il ('(I , .J, S)

508 CONTINUE
WRITE(6,6.8)507 C:ONT I NI_iE
WRITE U.,1-.5)
WRITE(6., 8 '5)

82-71 FORMAT(" A3"))
DO S09 I=S .
DO 511 0 J=1,5
WRITE(6,67) A	 {I,•_1i1),A	 :(I,^l,::),i1	 (I,^I,;.;1iA.;t(I,.i,^)7(-1=tIiti17S)

51 0 COlyT I N 1_IE
WRITE U., 6-8)

509 CONTINUE
WRITE(6,,:.2G)

:2 6-. FORMAT (•'•	 N	 '' )
DO 511	 I=5
DO 512
WRITE(6,67) 4)

512 CONTINUEWRITE (G, f-.;:, )
511 CONTINUE

. WRITE(676-5)
WF I TE (6, 827)

827 Fi_ RMAT (•' 	 CG-,*)
DO 51'S I'=s
DO 514 , 1 = 1,5
WRITE(6,6.7) 0.:(I,._l,1),C,	 ;(I,._1,2 ),O2.4T,,..J,3),ia:=,(I7._i,4),iati.(I,._1,5)

51A. C:ONTINUE
WRITE(6,68)

51::, C:OIJT I NUE
WRITE(6,828)

8218 FORMAT(`	 F",=:,")
DO 515 I=:a
DO 51 6 J=173-1
WRITE(6,67) F'c:{Ii^1,1), F'L:(I,til ,♦.)7 F':=:{ I 7 t1,:: ),F'..:(I,.174) 7 F	 :(.i,._l,5)516 CONTINUE
WRITE(C-.,C-8)

51 L CC:IJT I HUE
WRITE (6, 6.5 )

Lug 517 1=5
DO	 51 8 	J:.:. 175
WRITE(6,67) :=;{I,^ 1, 1),=dL;( I,._I,:) , J:d•={I7•_i,:=),^-1^,{I,,.I,;)y^^, 	 {'	 ,.l„^)

518 CONT I N1_(E
WRITE ( r., 6.8)

517 CONTINUEWRITE(t_-.,830)
E:_=:tl FORMAT(-`	 T3")

DO E119 1=5
DO 520 J=. 1 , 5
WR ITE(4,67) TCt(I,._► ,1),Tti;{I,t(,: )7Tc,(I,•.1,.:),T	 .(i,	 l,^})7T..(1.,.t,.;.^)320 C ONT I ial_(E
WR1TE (6, 6.8)

,



.	 ..^ ♦̂ 	 a ^	 «^	 !`	 tf of ♦ 	 . 4 r	 f	 .
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ORIGINAL PAGE, IS
^8̂25. 0 19 C:OW T I NUE	 OF POOR QUALITY,
4w26. WRITE(6, 60)
827. WRITEW0310)
t;2 =.. 3310 FORMAT ( f	 L1,3,")
829. DO 521 I=5
c,i30 • LAC► 522 J-1,5
31 WRITE(6,67)	 ►J"(I,.J,i),U3(I,,.I,	 ),U;:r(I,	 ► ,	 .^,(l.I;(I, J,w1) a ►J,_.(I,.J,`)

18321 . 5.2 CONT I NUE
833. WRITE (6, 68 )
1 _.41=34. 521 CONTINUE
835. WRITE(67831)
836. 83 1 FORMAT W VV)
837. LAC► 523 105
838. DO 524 J-1. , 5
839. WRITE(6,67)	 V3(I, 1_► 7 1),V3(I,J ,2) ,V3(I,/_ ► ,S)iV3(I,iJ,4)iV3(I,J,5)
840. 524 CONTINUE 
841. WRITE(6, 6 	)
842. 523 CONTINUE
843. WRITE (6, 63 )
844. WRITE (6, 83 2 )
E:4!:,. 832 FORMAT(`	 XS-')
346. Lift 525	 1=5
847 DO 526 ,_J=1 , c
848.. WRITE(6,67)	 X::; f I,J,1),XS(I,^_1,2),XS(I,J,S),X3(I,_',4),XZ(I,1_1,5,)
849. 526 CONTINUE
850. WRITE (6, 68 )
851. 5215' CONT I N ►_► E
652 WRITE W, 833)
85:= 3;363 FORMAT (	 Y30)
,54. DO 527 1=5

855. DO	 J528	 -1 , 5J56. WRITE(6,67)	 Y3(I,J,1),YS(I,J,2),Y3(I,0,3),'rSII,J,A),Y3(I,J,S);
857. 523! i.C► NTINUE
858. 'WRITE (6, 68 )
85 1511 . 527 C;ONTININE
860. WR 17E (6, 6	 )
861. WRITE( r_-1 , 834)
862 . 834 FORMAT &	 Z;=,'' )
863. DO 329 I=5
864. DO 530 J=1,5
865. WRITE(6,67) 	 Z3( I,J,1),Z3(I,1_I,2),Z3(I,J,_t),Z3(I,iJ,4),Z3(I,._ ► ,S)
86.6 530 1 --:Ci14TIIV ►_IE
867. WRITE (6, 68 )
4,81. 529 CONTINUE
869.. WRITE (6„ 835 )
870. 2:5 FORMAT & J4 1 ))
871. DO 531 1=5
87:= DO 532 J=1, 5
873. WRITE(6767)XJ4(I,J,i),XJ4(I,J,2),XJ4(I,J,3),XJ4(i,i_ ► ,4), XJ4(.1,i,J,5)
874. 5:I 2 CONT I NUE
875. WRITE (6, ri;_; )
=,7rr 531 CONTINUE
877. WRITE (6, X15 )
878. WRITE(6,836)
879. 836 FORMAT ( f MV))
880. DO 533 I=5
>= s i . DO 534 J"1,5
882. WRITE(6,67)	 XM4(I,1_i,1)7XM4(I,1_i,2), XM4(I,1..73),XIi4(I,i_i74),XM4(I,rJ,5)
883. 534 CONTINUE
884. WRITE (6, %r;_; )
835 Z 3 CONT I N E
886. WRITE (6, 837 )
837. 37 FORMAT(`	 F'4')
888. DO 535 1"5
=89. DO 536 Jw l , 5
190. WRITE(6,67)F'4(I,J,1),F4(I,rJ,2),F'A(I,J73),P4(I,J,4),P4(I,iJ,S)
891. 536 C 014T I NUE
892. WRITE (F., C:1;_;)
89 5:=L^ CONTINUE
a94. WR1 iE(61,65)
895. WRITE(.r,'-.., ;=38 )
896. 838 FO MAT (• 	 SK)
897. Dot 537 1=5
89 8. DO STS J=1,5
$99. `7	 /!WRITE(6,c:i-/). c.i411,J, 1),ti:iti(I,J,2),S4i!,J,3),S4(!,iJ,4),S4cI,i_1,5



900 .
5401.

03 8 CONT I NUE
WR I TE (6., 6-8) 	 _ PACs is

ORICIN'A'	 P'tX^'Y
k	 )	 . r

0 ,37
CO I T I	 CIE,'... - ©f poa^ ^^

•3 011	 ' 839 FORMAT(`   W4 f`')
00 539 I-5

k	 ` 061. DO C	 -131 , 5
907. WRITE(6,67)	 W4( I,J,i),W4(I,J, ) , W4(1,J,:"cl),WA(I,"1,4),W4(I",.1, a)

y 904S.. 540 CONT I IJI IE
WRITE(6,68) .

'/10. ` a9 CONTINUE
'111. WRITE( ' I6	 )
x/12. WRITE (6, 840)
91---:. 840 FCIRllAT ( '	 E^ `' )
914. D O 541	 I _5
915. 110.542 J-1,5
91C&. DO 543 K=17 5
P17. WRITE(6i67)	 l ^l(I,,.i,f	 ,1),$:1tl,,a,^:,a»),E+;_ItI,J,P;,	 ;),Fi?(:,_ivl^:,4)
Pi 1,Kl(I,J,K,5) .
=/ 11/. 54.3 CONTINUE 
920. WRITE (6, 68 )
P2 542 CONT I NUE
5+'r
':2-'--

IF``I.EQ.2.LlR.I.EI"..4)
IF (I	 EI:	 1.	 IR.I.E(74..,)

RITE^	 5)
^	

6,
RITEt6.1-,9)

929. 541 CONTINUE
c+,:55. WRITE(6765)
9261. WRITE(6, 841) .
'127, Z-: A , i FORMAT( -'	 C:,*::,")
929 DO 544 I -S	 .
92 1P. DO 545
930. DO 546.
;r ;.•1 WRITE(6,67)	 C..cl (I, +_	 K ,I C*'	 I, J, K,'2),C:^;(I,	 ► IF;,:	 ),t:.	 (I,^_I,f;,.H}
j32 .

!:546-
1 1 C*":: ( I I III K, 
 CONT I NUE

934. WR I TE (t., 68)
543 CONT I NLIE

9313. IF(I.EI:d.	 .OR.I.EQ.4) WRITE(6,65)
I F (I . ECG . 1.OR. I . E1 ► . a) WRITE (6, rc =+

5, 44 CONT I IJI..IE
940. ..	 ..... WRI•TE'(6,;:IA•:;::')

_	 _	 .....
x/4.1. '84 FORMAT("	 E--:,")
L/4:._•_''. DO 547 I=5
94.= DO 54 18 J"^ 1. , 594.4 D0 54',/ Kzx1, 5
:/•}^,. WRITE( 6, 67)`E;.{I,J,1ti,1,),EL:(I,_1, F^;12 E;:I(T„_► ,b:;,,	 ), - .-:	 I,,I,f;,4)
94,-'N I,E3CI, J ,K',S)
'1 47. 549 CONT I NUE
94S.. IF(I	 EQ.'	 CIR. J	 EQ.4) WRiTE(c-,r,::5)
''/A''/. IF(I.ECl. I.CIR.I.EI^.',:I) WRITE ( e,65- )
510. 548 CONTINUE
951. 547 CONTINUE
932 WR 1 TE (6, 65)
` 53. WRITE (	 A II )
95A, _	 .843' FORMAT.(`. F3".)

530 1=5
95r= . DO 551 'J=1d5
't/ ^ l LI[I	 ^_t^'	 '=1 7 ck
51 TIS. WRITE(6, 67) 	 F:=.'( I ,_i, K,i },F:=,(I,._I,k;,'. 	 },F.,;,(I, •_i, K,S),F,:;%I,._I, K', -1

:96.0. 552 C01"IT I N ►_IE
961. WR1TE(6,6 11)
r/	 .::. 551 CONT I NUE
96 . _ WRIT :7 (E-I6::i),'+-4 .

IF(I	 Ei,.i.CIR.I.EIl.:17 4JK	 T^(r ,r'/}
9615. 55,C) CON T 1NUE
51 66-4. WRITE (6, 6S)
5+67. WRITE (6 , 844 )
96, 8A.4' FORMAT(`	 H'_-!-*))

970. DO 554 J= 1 ,
971. L11 5551 K"I 5
972. WRITE%,67)_	 H3(I, ,_I, ;,i) , Hc;tl,_!,);, ),rlti(I,ti+,^;,;=), r;.=(I,J,	 ;,	 ^)
9/Si. 1,H3tI,J	 K,;,
974. 5,515, C:uNTIsvUE

t

61



975. WRITE (E•, 68) ORIGINAL PAC	 [a
976. 55 4 CONTINUE OF POOR QUALITY,977. IF (I . Eta. 2. OR. I . E% 4) WR'T TE 0, 63)
978. IF(I.EQ.l-OR-I.EQ.W WRITE0,69)
979. p. COTINUE	 .
180.. WRITE K 05 )
5081. WR I TE ( E„ 845)
,^„2. . ,S45, Fi'iRMAT W	 It!) 	 .. m

DO 556 I-w
Jx:14 . DO 557 J= 1 ,5
:+ :_,5. DO 558 K= i , 5
980. WRITE(6,67)

.37. -	 '1,XIti^(I , +I, f+:r 4)7X13(I , J,K,SO
aR Eis. Se- CONTINUE 
989.. WRITE (E•, 68 )
P90. 31C,7' C ONT I NUE
9 191. IF(I.EQ.2.OR. T.EQ.4) WRITE0,63)
992. IF(I.EVI.OR.I.E:	 S) WRITET6,69)
1"93. Si 56 CONTINUE 
994. WRITE (r•, /.-,3 )995. WRITE (6„ 84r_, ).:,,:,r,. 846 FORMAT & R30

-
998. DO 560 ,_i=1,5'
999. ._DO 56	 +	 F

11̂000. WRITE(6,67),67)	 R3(I,J, K, 1),F,31I i	 f..	 2,),	 3	 I	 ._	 _	 i
1001. 1,R3(I,J,K,5)
1002: 561 i •I-iNTINUE
1003. WRITE(6, 68 )
1 f:),04. 560 CONTINUE
ICIos. WRITE(6,65)
1006.

IF(I.EQ.	 :.OR.I•^: gQ :
IF(I	 EQ.1.CSR.IEa3 W5ITE(,,;,,l_-r;!)

1007.	 - ..	 551,--r CO T I'NCIE _ .	 _	 . ,	 . .
i Cyt: s. WRITE(6,65)
1009. WRITE(6,847)
10 10. 847 FORMAT (•+ S30 .

4 1012. DO 563 J= 1,5̀
101: DO 564 K=1, 5 
1014. WRITE(6,67)	 c^^ (I , ,.i , f , 17 , =t::; (I	 ,_(	 },:	 ^')	 =: =	 _I	 k'	 =' `	 , ^ =; (I , ,_i , }:' , tir )
101 5 . 4, SW I, J, +

1016. S64. C' NVT I NUE
i0 i,r. WRITE(r_-. , 68)
161 t., . 5,63 C-O N T I NUE
1019. IFG.EW2.OR.i.EQ.4) WRITE(6,65)	 -
1020. IF(I.E+.1.OR.I.E:d.3) WRITE(6,65)
1021- 51---2 -CONTINUE
1022. WRITE(6, 65)
1023. WRITE (/_-,, 848 )
1024. =+48 FOR'1AT U A40)
1025. DO 565 1=5
1 026 DO 566, J-175
1027. DO 567 K=1,3
1028. WRITE(6,67)	 A4(Ir ,J,K , i)7A4(I,,_i, K,2),A4(I, ,_i ,K,S),A4(I,J,}•:,4)
1029. 1,A4(I,J,K,5 )
1Cs;-;CJ. S6-7 C',ONTINUE

1032.32:. 5t 6-- C ONT I NUE
1 0r3- IF(I W.' 0R.	 EQ.4) WRITE(6,65)
10=4. IF(T EQ. 1 OR- 1. EQ. W WRITE(=„ r:..•9)
10 r . 56-,51' CONTINUE
lQ36. WRITE(ti,, r-,5 )
1037.37. WR I TE (6„ 849)
I Ci 3s. 849 FORMAl T & B40l

1040 . DO 569 J-1,5 
1041. DO 570 K"1,5
1042. WRITE(6,67)	 B4(I,J,t , 1),B4(I,._i,}•.72),54(1,.J,f:,3),B4(.i,J, K,4)
10113. 1,B4(I,J,k:75)
1 044. 570 CONTINUE
104 t. - WRI TE(G,6--.,,=t)
1046,. 5,1,9 CONTINUE
1047. IF(I. EQ.	 . GR. I . EQ. A) WRITE(,_„ r=,W
1048. IF(T	 EQ.1.OR.I.E=l.3) WRITE16,69)
1049. y1-.: CONTINUE

E^



. 4 o

p	 .y	 ♦ 	 ^	 is	 t ._	 1
a	 p	 ur	 ^	 s	 s

aY.t.wJ.YMaW>ab:.>.'+Y14M.r....Ya.v4'A.TR'.^+rn+. f"t+^'..^4..F'p/iiM"-1aMt et pa l4^tliMY i3.U.a _1rYi^.rY:lluw4-fa+MtM^^!!

t	 1 0sU.	 'whI TE t op cs,.,)	 a. :.^ .._^
1051.	 WRITE (6 _; SG)	

4F pow
y	 1()02.	 850. FORMAT(" C4 ^ )

1 Cass:	 00 571	 1=5

1 ^ X54.	 DO 572	 ,.1-1 , 5
1055.	 DO 573 K=i, 5
1056.	 WRITE(6,67)	 C4(I, tiloKil)vC4(I,J,f ,.'.t.'),II4(Z,j,ul,:,),C4(1,J,Ki4)
1057.	 '1,C4(I, QK, 5)
10 ;;.	 572:~ CONTINUE	 .
1039.	 WF I TE (6, 68 )
1060. 	 072 CONTINUE
1061.	 IF(I.EQ.2.QR.I.EQ.4)	 WRITS6,65)
1062.	 IFi'I.Er.1.ORMEWS WRITE(6,69)
1063.	 571 CONTINUE
1 064.	 _	 .	 WRITE (6, 63) 	 ..
1063.	 WRITE (6, x,51 )
1066.	 801. FORMAT& D4' )
1067.	 DO 574 I_5

1	 1068.	 DO 575 J;1,5
1069. 	 00 576 W05
1070.`	 WRITE(6,67)	 L14{I, _i,t;, 1),Li4(I, _I,1 	 ,	 ),	 ^^'r{I, _I,f	 ,;;)yii^1(i,,..1,F;;,1),
1071.	 1LI4 (I0105)
1072.	 576 CONTINUE
1073.	 WRITE(6, c:8)

107...
75..	

575 IFN(Z I EQ.1Uj.OR.I.EQ.4)	 WRITE0,65)
1076.	 IF(I.EQ.1.OR.I.EQ.3)	 WRITE(6,69)
1077.	 574 CO T I NI_IE
1078.	 WRITE(6,65)1	 1 079.	 WRITE(6,852)
1rN-:"ca.	 . x:,52 FORMA	 t	 E4 • )1,,al,	 DO 577- I-5
JQQ2-	 DO 078 J=L,S
1083.	 DO 579 K=1,5
1084.	 WRITE(6,67)	 E4(I,J,F,,1),E4(I,J,K,2),E4(I,J,K,S),E4(I,J,Ki4)
1085.	 10010,00)	 _	 ,_	 -
1O::6.	 575; CONTINUE
1087.	 WRITE(,,, 68)

j 1088.	 578 CONT I NUEi 1089.	 IF(I.EQ ".OR .I.EQ.4)	 WRITE( x,65)
li:r';o.	 IF(I.EQ.1.OR.I.EQ-3)	 WRITE(6,69)
1 091. 	 57 7 C ONT I NUE
1092.	 WRITE(6,65)
10„	 WRITE(6,853)
1094.	 $53 FORMAT(  F4 • )
logs.	 DO 580 1 =5

.t	
109	 Tact 582 K= 1 05  
loge.	 WRITE(6,67)	 F4(I,J , K,1),F4(I,J,K,2),F4(I,J,K,-),F4?1,J,K,4)
1099.	 1,F4(I,J,k,5)
1100.	 582 CONTINU	 n	 _

1102.
	 5,_,1	 i .CANT I"NUE

1103.	 IF(I.EQ.2.OR.I.EQ-4)	 WRIT0065)
1104.	 1F(I	 EQ	 I.CSR.I	 EQ .3)	 WRI TE(6, I-9)
1105.	 x;80 i a_+NT I NUE
1106.	 WRITE(6,65)t	 1107.	 WRITE( ,854)q	
110,5	 x,54 FORMAT( 	 G4")
11 09.	 DO 583 Ir5
11 i o .	 DO 584 J=1,5
1111	 DO 585 K-1,5
1112	 WRITE(6,67)	 04(I,J,K,1),04(I,_i,K,2),G4(.i„_ ► ,K,;,),G4(I,._i,K,4)
111=..	 1,04(1W,05)
1114.	 585 C ONT I NUE
11i5.	 WRITE (67 68)
1116.	 584	 CONTINUE3	 1117.	 TK I . E% 2. 0R. I . EQ. 4) 	 WRI T E0, 6!'_

Y

i )
Ibis.	 IF(I.EQ	 I.OR,I.Erl.	 )	 WRITE(6,69)
111	 583 C'GNT1NUE

f Q20.'Cr.	 WRITE(6,65 )
11 ae-'̀. 1. 	 WRI 1E(6, 855)	 .

P	 11a22	 855 FORMAT(" 	 I ts	 )
1123. DO 586 I=5

.s
(t	 1124.	 DO 587 JnI , S

I
fi

y

i„



A

'	 ^.	 - -•`	 . '	 ,iµ."2 ^„f+.	 ^ .

`	 _	
..	 w

..x
'	 -.c:rr.Y	 .i .^R •_z?!t-..	 ♦.,. rt	 ^	 w^.+^'.	 a.+.F.sw..4+r►.+w+wsr_..«:..:..--Jir.+...#m r-

1125. Do ..7186 }, ;z 1 .51
1126. WRITE(6,67)	 XI4lI,J,} , 1),XIA'(I^J,} , :),XI4(I,^1,(tirti^)
1127. 1,tiI4(I,J,k^,4),XI4(I,^I,FR,:)
11 28. C E-l Lr C014T I Nt_IEn .", <<t)Rlt^^l	 l̂~ tl,c..^ L

11
1129.

^;,, 587
WRITE (6,71'8)
CONTINUE	 OF POOR QUALITY

li3l. IF(I.ECl.2.OR.I.EQ.4)	 WRITE(6v65)
11372. IFlI.EQ.1.OR.I.EQ. I)	 WRITE(6,61)
11Z-13. 0,81 6 CO TINUE
1zz 4. WRITE(6p65)

`	 1135. WRITE(6,S06)
1136. S 6 FORMAT(" L4 0 )`r	
1 37. ` DO 589 I=5

li	 1 IC-	 r. Do 5'-au	 J-1-)5,
1139. 00 591 K ---1,5
1140. WRITE(6,67)	 XL4^{ I, LI,!'; , 1),XL4tI,,J,};,^),X1,4{zr".I^};:^),%L4(T„_! ► }^,4)
1141. 1,XL4(I,J,175)
1.142. 5911 CCriVT T NUE-	 •	 ^,	 ^	 ^	 -	 ,.	 ^ 	 n
1143. WRITE(6,68)

.	 1144. 590 CONTINUE
1145. IF(I.EQ.2.OR.I.EQ.4)	 WRITE'(6,60)
1146. IF(I.E0.1.0R.I.E0.3)	 WRITE(6,6'P)
1147. 589 C014TI14UE
11481 . WRITE(6,65)
1149. WRITE(6,357)
1 I CIO. 857 FORMAT (^'	 04".)
lic1. DO 592 15 .
1152. LOCI S93 J-175

"	 l i 5,31 . D0 5 194 }ti.=1 , 5
j	 1154. WRITE(^,,67)	 C)4(I,_I, k;,i),C,4lI, J, },2'),r:1^#(I,J,},';),r<3(I,^t,1..,4)

11,5. 1,04(1,J,}3,5)
115x-.. 594 CONTI14LIE
1157.
i 15	 . 5 93

WRITE(r_",68)-
CCINT I NUE

=	 11.559 t -	 -!F(I.EG4..2.r_rh.l.E^d.4) 	 WRITE(e.,65)
1160. IF(I.E0.1.0R# I.EQ.3)	 WRITE(6,69)
1161 ` 592 CONTINUE
116:x'. WRITE (6, 6 ,5 )
116-,. WRI TE ( 6, S!38)
1 164. E•5 8 FORMAT(" R4'")
1165. DO 595 I=5
1166. DO 096 J-1, 5
1167. [10	 sr.1 ''rr /	 };=1, C

`	 i168. WRITE(6,67)
1165/. ` 1,R4(1,J,14,5)
1170. t'r*7 CONT I14LIE
1.171. WRITE	 6 8.)
1172. ,`".,96 CONT I NUE
11721. IF( I.Ei 71 .2. OR. I.Er'l. 4^ 	 WR1TE(^-.,65:5
1174. IF(I.EQ.1.i:rR.I.ErA:3-;	 WRITE (6.,6-19)
1175. """''*05 CONT I NUE
1176. WRITEtc.,L-3)
1177. WRITE(67859)
1178. r:.719 FORMAT(`	 VA.')

t	 1175-1 . DO ti 98 I=5
11;:•0. DO 599 J=175
1181 DO	 ^.c. 0	 }., ^• 1, 5i
1182. WRITE(r_-.767)	 V4tI,J,1:,1),U^1{I,^t,F;,::),U4lI,._I, F,,-:),V^I•lI,,.I,}„4)
I1831 . 1, V4(I	 K,5)
110:4. 600 i_;CrIaT I NUE
IiK-1. WRITE (6,6'8)

^ k 1186. 5951 CONTINUE
1187. IF(I.EG-1.2. OR. I.Er:d.4)	 WRI TEE {711„rs5)
1188. IF(I	 E:r^	 I.CIR.I.EG;.;:)	 b1RI TE(+:, r. •)
Ii S9.9. 598 CONT 11 4 iE
11 11j. 499 STOP
1191. END
1192. FUNCTION FLIT%JF X , N )

`	 i IF/	 . REAL*8	 X, XX, ALPHA, SETA, F I,IPIF, zIr';r^r ;H, Crr';C+ ., r..^:;	 laH, it,^.Ifa
1194. DIMENSI ON ALPHA (8) , BETH ( 8 )
115,1 51. COMMON (CiLPHA, SETA
1 i'i6. XX=X*BF_TA (N)1197. FINF-Lr ►_;OSHM)-]"uCOS (XX)-ALPHtl(N)	 (D,:,lWHtXX)-I;i=.Sia{XX) i
11 Vii._.. RETLIR14
1199. END
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#	 ORIGINAL Pa^Z 6

	

1 1 t1^.1.	 FUNCTION FUNFP (X, N)	 OF POOL QUALITY

	

12"01.	 REAL*$ FLQVFP, X , X X , ALPHA, BETA , DOOSH, r C,CIS. I:IS I NH, OZ. I N

	

1202'.	 01HENSTOW. ALF'HA(`)., BETA (a)

	

120 1.	 COMMON ALPHA, BEETA

	

1?04.	 XX==X*BETA C N)

	

11:05»	 FUNFP=BETA (N) * (DSI14H (X X) +riE I1J (X X) - ALPHA ( lq ) * (riCOSH ('XX) -riCOC'O (XX)) )

	

1206.	 RETURN

	

1207.	 E14D

	

1208.	 LINCTICIN FUNFPF"(X,N)

	

'a 1209.	 EAL*8 FUNFPP, X., XX', ALPHA, BETA, DCOSH, DCOS, D13INH, CIS IN
	i )10 .	 DIMENSION ALPHA (c=) , r1ETA (S )

	

1::11.	 COMMON ALPHA, B: TA

	

1212. 	 X X=X*BETA (N)	 -	
++

,,	 ,•,

	

121,:x.	 FUNFF P- ( BETA (N) ^ 3F.;. ) 3F t L+COSH ( X X) COS ( X X ) -ALPHAS N) -s (r1 E. I NH (X X

	

1:14.	 i+DSIN(XX)))

	

1215.	 RETUR14
1210»

	

12'17.	 FUNCTION FI_INF :,F' (X , N )
( 21 1	 REAL*$ FUNFSP, X, XX, ALPHA, BETA, 00."iSH, DCCj:_i) DSINH, NZ.-IN
1219. 	 DIMENSION ALPHA (8) , BETA (a,,)

	

1220.	 C01,111ON ALPHA, BETA

	

1221.	 X X=X*BETA (N )

	

121 .:'x'.	 FUNF3P.4 (BETA (N)**"1)*(DSINH(XX)-D ,IN(XX)-ALF'HA00 (Di iSH(XX)

	

1;:;5:1.	 1+Di_OS(XX)) )

	

1224.	 RETLIR14

	

1221.	 END

	

1226.	 FUNCTION FLING (X , N )

	

1: 27.	 REAL• 1 FLING, X, DS 114, XA

	

1x21-1.	 XA= (2*N-1 ) *X* 157079 r2'7D0

	

t 1229.	 FUND=DEII N (XA) *1.41421356,21:1:,

	

' 1210.	 RETURN'nh

	

1...'•:.1.	 END

	

1 232.	 FUNC,T IOW FUNI-,P ( X 'N)
12 -Z 	 REAL*e. FI_iNQP, X, A, DCOS, XA

	

12:24.	 A=(:;*h1-1 )*I. 570796327D0

	

12 ,11:115.	 FI_iNGF'•=F1.34•DI'1OS (A* X) 3r 1.41421

	

12
'
 6.	 RETURN!

	

1Z: 7.	 END

	

1 ,238.	 FL 14CT I O14 FUNS PP (X , N )

	

1239.	 ::;EAL*S FLING F'F', X, XA, FLING

	

1240.	 XA" ( (2*N- i ) x 1.5707 96327DO) 4*2
1241	 FI_iN'BPP=-XA*F UN1 (X, N)

	

12"42.	 RETURN

	

1243.	 END

	

1244.	 SLIBR1:1LITINE FI;:1(Y, X, N, DY, I, J, K, L )

	

1245.	 REAL*8 X, Y, DY, FI_tNFP

	

1241n.	 DIMENSION Y(2),DY(2)

	

1247.	 L1Y (1) ^ l X^^ -1) ^FLIIJFF' (X , I) ^FI_lidFF' (X , ._I } rF LINF F' (X , I;) aFF LIidFF' t X , L }

	

1248'.	 RETURN

	

1249.	 END

	

1"SCE.	 »..., ._ SLIBROUTIWE -FC»T1(Y,;X,N,,I.iY,I ,,^J, K,L)

	

12151 .	 REAL*8 X, Y, DY, XX, XX 1 , XX;t , XX3, FLII'IF, FLII.iFF-, FLiiaFPF', Fl t'NF,:r.,F , FUNS , FLII`4C.IP

	

1252.	 DIMENSION Y(10),DY(10)

	

12 512.. 	 DY ( 1) =X*FI.1NCi (X•, I) *FL+Ia1 (X , J )

	

12S4.	 XX X =X**2

	

1255.	 XX1=X*FLII'gF ( X, I)'*FLINF(X,..0

	

1256.	 X X2 =FUNFF' (X , I) *FLINFF' (X , J )

	

1257.	 XXZ;-FUNGP(X, I ) FUNGP(X J)	 .

	

1'2vt:1.	 DY(2)-(1-•XX)isXX3/ .'

	

1'Ij 39.	 CiY(4)= XX1

	

1260.	 DY(5)=-XX2

	

r= ` 1261.	 DY (6) =FUNFPP (X, I ) *FLiIQFPP (X , J)

	

1:62.	 DY(7)==(1-XX)*XX2

	

1263.	 DY(3)--(l-XX)*DY(7)

	

1264.	 DY (B) -XX3

	

1 1265.	 DY(9).-(XX-5) *DY (7)

	

1246' .	 DY(7)..DY(7) /2

	

1:-6-7.	 DY(io)=(1-X}i/ =1) *XX1

	

12,68.	 RETURN
	12.9.	 END

	

1270.	 SUBRiDLIT INE Fi--:T ' (Y, X , N, LIY, I , ^_iy k;, L )

	

U71.	 REAL#=t X, Y, DY, XX1, XX =1, X:(]r, XX.^^, F1^i1uF, Fi.1IaFF', Fi„i(irF"F, Fi_iI •;F ;F Fi ;^i^^, FP_i1+I^;F'
	1272.	 DIMEN:=.ION Y(10),DY(10)

	

1273.	 X X 1--F[JlgFP (X I )'.cFLIhlFF` (X , J )

	1274.	 XX3-,Fi'-IiuF (X, I ) *FLINF (.6 J)



_	
fr..a+tFiiik*a.acae-+mM.^..^ ♦r_+x^mS ^#W. .wlk"wrm	 a._	 <	 s

1 M.
1276.

XX4v^FUNC4b(X	 K)	 x	 ,.	 .	 rw.	 :a	 e.	 a	 °	
.,	 n

XX5=FUNFP (X, t^)	 ORIGINAL PAC-2 Iu
1277. LIY (1) -X*x*X 5*Y (2)	 OF pooR QUALITY
1.278. DY(2)=XXI
12751 . DY (: ) =-XXi *FUNFPP (X, K)
1280. DY(5)wXX3*XX4
1281. DY(4)=X*DY(5)
1scy . DY(6)=X*XX5*Y(2)
1.:B^;1. DY(9)=XX-:*XXD
In4. DY(7) =X*DY(9)	 .
1230 . DY (u)-XXu-oFUNF ( X, K)
il,86. DY (1 0)-,- X X 4*FUNFPP ( X, I ) *FUNFPP ( X, J)
1287. RETUR14
12C-*.
1289. SUBROUT INE FI: T3 (Y, X, N, DY, i , LI, t^, L )
1290. REAL*O	 X, Y, DY, XX1, XX2, XXI;, F ►.If4F, FUFJF'P, FLII4rF-P, FLIhJFSP, FUiJ ►^, FU141-^P
1291, tirMENBrOW Y(5),DY(5)
1292. XX 1=FUNFP (X, I) *FUNFP (X, J )
i ^"7E.	 ., .., ,.....k-X^=•FUNFE' (X-, P.) 	 ..	 _ _ .	 a	 _	 • .:, , .
1294. XX3= F'L II G (X, L)
1..909, rDY(i)=X*X*XX2*xx *Y(2)..
1296. DY( .')=XXi
1297.	 ' ,	 DY(3)-X*X X'*FUNF(X,L)*Y(2)
127'Q. DY(4)=-XXi*(XX2*FIJNF"1F'(X,L)+FUNFPF'(X,l'),,FL NFPP(X,L) )
12,99. DY (5) -X*FLINF (X ,'I ) *FUNF ( X , J) *X X2*X X I
13,00. RETURN	 -
1.1(:) i . END
1302. SUBROUTINE FCT4 .(Y, X , N, DY, I , J, K , L )
1	 0, REAL*;_t	 X, Y, D	 , XX l , XX2• , FLINF, FLINFF', FLINFPP, FI,IP3Fti-.F', FL(14G, FUNCIP
Q:64, DIMENS 014 Y(	 ),DY(6)
t3os. XXI=X*FUNF(X, I)
I J06. XX2=FUNFP (X , J) *FLINFP (X ) t.1
1	 17. DY(3)=XXI*XX2
1 DY(i)=X*DY(._1)
1:30':;1 . DY (4) =X X I *FUND (X , J) *FUNC, ( X , k;)
131G. DY(2)=X*DY(4)
i3i 1. DY(5 ) -XX1nY (6)
1312. LIY(6,)=X X2
131 y11 . RETURN
10;14. END
1315. SUBROUTINENE FCIT`=' (Y, X, Ia, DY, I , ,I, t? , L )
1316. REAL*a	 X, Y, DY, FLIIWF, FLII4FP, FIJNC,,
1317. DIMENSION Y(	 DY (3)

c,. DY ( 2) =FUNFP ( X , J) *FLINFP ( X, t : )
), ^I I ,.-.I . DY (3) =X*FUNF ( X -, I ) -oFUNI. ( X 7 L)
1:;.20. DY(l-)-•Y(2) *DY (3)
1321. DY(3)=XiFDY-(3) *DY (2)
1 32'2. RETURN
1323.
1.3.24.

END
-LIBROUTINE

1325. X, Y, LIY, FLINF, FL114FP, FLIIJFPP, FLII^JF;:;P, FU[ g i.-, Fi,.Ilvi,,P
1::26. 1 , XX, XX 1, XX2, XX'I, XX4 , XXS, XXI;,
1327. DIMENSION `((9),DY ('a`j)
1328. XX=FUNI7 ( X, K) *FLING( X, L)
12125. XXI=FLINFP(X, I )
iwl.Is:► . XX2-FLII4FP M ,J)
1	 I^:^ 1 ^ X X,'I-=FUNFPP ( X , I)

XX4=FUIg FF'P (X , ,-I )
ic1::cs. XX5=FUNFP(X, K)
13,34. XXcr-FLIIgFF'( X, L)
1335 . LIY (1) v-FUNF (X , I) *FUNF (X,1,I )

L+Y(2)=-XX:3*XX4
1.3'37. DY(E,)"X XS* XX6,

DY(3)-DY(:'.) *DY (rc,)
1340. .EIY(2)-DY(2)*-XX ♦
1;_141. DY(8)=Y(9)*Y(6)
134;x:. DY(5)=DY(1)*Y(L- )
1(4,1. DY(4)=X*DY(1)
12-144. r'Y(1)=DY(4)*XX	 .
1^145. DY(4)=DY(4)*DY(6)
134.6. DY(7)"(XX 2 *XXc;+XXi;iXX4) 	 (XX6,*FL ► I4FFP(X,K' +XX10*FI.114FPP(X,L) )
1;.47. RETURN
1141. END
1 SUBROUTINE FC-T^ r Y, X, N, LAY, I , .1, h;, L )



1 ISI aS .
S56.

1 Vs'17
1 ZZ9 .
I GF,^;► .
1:.,6

l..64.
1 36Zt .
13'4-, 6.
LB 1.11 7
1,:&S .
1369.
,1,:70 .
1:71 .

1. 7 .. ,
1.1'74.
1.,,- i c»
1 7r1^.
1;•77.^,1 ti.7^^r
137ci.rrr,

1 _..r 1 .

13s'.11,nr r .

l^.rt7 r
13{.;:, r
1	 0 r

„9•;

1 ^` Y4 »
H-96.
1;:VP7 .
1 al 9 9.
1400) .
1401 .
1402.14031.
141:,4.
1400.
1406.
.1407.
14 01 S.
IA0"ri.
1410.
1;'411.
141 2.
141:x•,
14.1-1.
14i .
1416.
1417.

1419.tt^^, ^i_r .

1 4. 2.
141 2,

1424

c

.A

w,.A{^+.i..nc-ui..iw.1..r..W..,rt,«at^MwM.iuic,r.^._.c,.^Mrtbr.w.'i+.*nnwY»»n.» • _ .s .. ^+s^^ii:X+e^id^., s..Mi»•.:3...ws!«^..:.M-w:=.":A++U-+. - -i,,.'c.t::,u..... 	 _.^i:s__

13504.	
ORIGINAL PAGE fG

FEAL#^ X, Y, LY, XX, FUI+IF, FLlla^+, FUI^iFP, FUNF^fi 	 OF POOR QUALITY1,.,51.	 DIh1ENsIiiN Y(4),DY(4)
lc^a2 +

354.
,I)*

1IJF: P(Xv I ) *F JNFPl X s )itFUhN F C X, L,) /2
FU14F (X, L)

L114G(X,I)

Y,, X, 14,nY71,,J,I .,L)	 ....
Y^,X

Xl , XX2i XXB, XX4, FUNGiFUNF
.. , FU1=1Ffi, FUWFPPv FUNFSP

X X 1 -FUWFF (X, ,.1) _	 _ _ .. .. . ..
XX2=FUNFN(X,I)
XX3:vFLINF(X, I)
XX4-FUIVFF'F' (X , J)
DY(1 )=X*XXI*FUIdia(X, I)
DY( :)-S*XX2*((1—XX);iiFUNF3F(X,,I)..; *X4cXX4)/2—XX1r+Xi(-
DY(3)=FUNG(X,J)
DY(4)=XX*(1-XX/3')*XX3*DY( )
Cry ( )=-XX2*DY(3)
DY(!B);;4x*XX3*XX4
RETURN
END
SUBROUTINE FCT9(Y,X,IJ,DY,i,J,I ,L)
REAL*S X, Y, DY, FLIIdF, FLIIJFF', FUi^ii-"F'F'r FLHdu, FI.11gCiP
DIMENSION Y(6),DY(6)
DY (6) =FUIUF (X , I )
DY(4}} X*DY(6)*Fl1N13(X,h::)
DY(4)*FU4^IFF'(X,^J)
1aY (1 ==Fl_IIdFP (X , K )
DY ( 3, =FI.INFPP (X , J)

-DY(6)*DY(3)
DY(S)=DY(E,)*FUNF(X,K')
DY(6)==X4DY(6)*DY( I )
DY(3)=DY(3)*DY(.4)
DY ( 1 ) =LiY (1 ) *FLIIgFPF' ( X, I) *FUNGF' ( X, J)
RETURN
END
SLIBRCiLITINE FCTit0(Y,X,N,DY,I,..l, ;,L)
REAL*' . X, Y, LiY •,.XX, XX 1 , XX- , FUI qF, FIJI+IFI°', FLII+iCi
DIMENSION Y(7),DY(7)
XX ^X**2
X X l =FLINF (X , 1)
XX2-FI_ING(X, 1)
DY(I)=XXI
DY(2)=X*XXi
DY(;c.)=-XX*XX1
DY(4)=lXX2
DY (D ) » X*XX "
DY(^,)^X^e(_;-XX) ^'X,t:ti3
DY (7 )- (X'^^CI--Sr.X^u3+4) 3^i- IJNFF' (X , I) / ,! r
RETURN
END
SUBROUTINE FC.TI '1 (Y, X, Iv, DY, i , J, l;, L )

REr=rL	 X, Y, DY, XXI , XX2, XX;:,, XX4, FI_II IIF, FLII^IFF', FLil g i: PF, FI_it,h.,
DIMENSION Y(/--.),LiY(6)
XX I=FUNF(X,I)
XX2 =XXl*FLINC,(X,,J)
XX: ^=XX1iaFUNFP(X,,_I)
XX ,i =FUNF (X, J)
DY(1) X*XX:"c.°
DY (2) =X*DY (;l )DY(3)=X*XX3
DY(4)=XXS
D  (1 ) -XX°2
riY(,-,)-XXI*FL1IgFPP(X,J)
RETURN

SUSROU T INF DA:_^L`1;4J (^^,) S, H, Iv, F, Xi:i, T>~R, WI:, I :, L, i=1,1+i^I, luC.a~rLL, EU, lvr:t =;i ^^in )

DI1'lENSICiN
	

WK,(i),Xu(1)
INTEi DER
	 :.W



.	 .

',a.a.i+^i `•:.1.s.+.ca.d..n.. .r. __h.	 ....:,Y.«:NS.d ` ...	 _ ,__s.:7.;.N..i y>,^.w....s,..va a.,ar...a. .+.mss:; •..•,...,,. :. 	 .a„%.r.	 t't

ORIGINAL PAcC r

14E.	 ^. ^_ _ ,LCnCTCAC,' ...	BE, BH, BR, BX
	 F POOR.O 	00 . QUALITY'

c
1427.	 1;3###dcii ie3E # it iE^Eirfi#ii # ia',e #ii ici •^(#-ciFit ^i#iF ^s^,r3: Fie k^^ ii iFisil it ii wr3i ?s3rie#ii fir sE ye ^r sfi st ^r

I A-28.	 l ;#seiF	 '"
1429.	 C'*** ES SHOULD BE SET TO r TIMES THE DESI RED RELAT IVE ,F
14,30,	 C.***	 PRECISION OF THE ^,C ► OTI Oil
140 1.	 C:***
142;2.	 lr# #f ##',@ 1F##ie3F3F 3E$rit^,F3F#'? fE Ric#### 1FiF3i iF k kiF#ii ## 1e#rcic it+i iris#icisxietis' #iv#3F4k
1433.	 REAL** I)STOW DABS
142:4.	 DOUBLE PRECISION	 A, B, H, XC3, Wf , HI ,IIN, Xi XS, Q, H2, R, E, E 5, ZERO,
1415.	 #	 P5, OPT , THREE, FOUR, Hf

1437.	 DATA	
ZELRO, 4. , OP , THREE, 

Ft iUR/0 ^ DO I , tiDOI 1 . S+D07

1438.1439.	 IF(A.EQ.B) 00 TO 100	 .
14401.	 I B1-N•+•N
1441.	 IB =IB1+Id
1442.	 Hhl I N=DABS (H) /NERROR
144	 SH . TRUE.
1444.	 BR=. TRUE.
1445.	 BX=.TRUE.
1446.	 CHECK FOR THE PROPER SIGN OF H	 I
1447.	 H=DS IGN(DABS(H),B-A)
1448.	 X^A
1449.	 a XS=X

1431.	 I JKO=N+,_l
1452.	 Wf:(.IJKO)-XO:(J)
145,:..	 10 CONTINUE
1454.	 15 HS=H
1455.	 Q=X+H-•B
14S6.	 8E=.TRUE.
1457	 !F(. TRU ((H. CST. ZERO. AND, ,. GE. ZERO) . CSR. (H. LT. ZERO, AND. O. LE. i.ERO)) )
14-0 8.	 1	 GO TO 20
059.	 H=B-X
1460.	 BR=.FALSE.
1461.	 20 H3mH/THREE
J. 4r_t2.	 c	 CALCULATE SOLN . AT X+H •
1463 N	 DO 90 SW- 1, 5i
1464.	 CALL, F ( X0, X, N, Wf.- , f--;, L, M NN)
1465.	 DO 70 I Q N
1466.	 Q=H3*WK ( I)	 i
J467.	 •	 I Ali• O=N+I
1468.	 I, KI=IB1+I
Q69.	 It_K2=IB2+I
1470.	 1 0 TO (25, 30, 3i-'.i,, 40 45) , SW
1 4-71. 	 ^ n 	 .. 	 ^_	 . -471.	 x,.+-..	 . ^, -C^.
1472.	 Wf. (I teif;1) =Q
1473.	 00 TO 50
1474.	 30	 R-PS&i;;-f•Wk, (I ._!fti 1) )
1475.	 G O TO 50
J476. 	 35	 R THREE *ID
1477.	 Wf. (I t_If r ) =R
1478.	 R 3,75D0* (R+WK ( I Jk'-' I) )
'1473"".	 GO TO SCE
1480.	 40	 R^Wfk (I JK l') +FCiUR*Q
1481	 Wk; ( '(JK 1) •=R
148	 R=CiP5* (R-Wf (I't..lf^, ') i
1 483. .	 i^ 0 TO 50

	

" 14 .4.	 45,	 n 1= !:-,* (Q+Wr; ( 11K l )
14851	 Oz--DABS ( R+R	 O 5,* ( i.--,l -,-WK ( 1 W) 3) .
1486	 50	 Xo (I) =Wf. ( JKo) oR
1487	 IF(SW.NE.3) GO TO 7:1
Q8	 C•	 AUTOMATIC ST EP CHANGE
14.89. 	 E= J: eBS (Xo (I) )

1491	 IF(E.GE.1 id-7) R=E;Fi=S
149'	 +_	 TEST ADJUSTMENT   OF THE. STEP
14<`S.	 I'F(Q.LT. R .OR. (.I•JOT. BX)) i:,iw+ TO 6-5
1494.	 BR . TRUE.
1495.	 BH=. FA SE..
1496.	 H=PS*H	 _
1497.	 IF(DAB •(H).C•E.HHIN) GO TO 35
1498.C:	 THE STEP IS HALVED rr_:"('i"RE. X AND XO,	 t
1451-51.	 AND	 FOR REPEATED INTEGRATION



„	 1ST:.	 ..	 .¢Y1Yx2.

l^t^l ► . 1. WITH THIS NEW STEP
1^CIi . H=DSI :+N0 . DO, H) *H1,1IN
1 ti t1.^. EsR'^. FriL;E»
1	 cis. S s 1:10	 e41.r	 J-1 , N
15014. I jl%'0-N•+ J
1$00. XO( J) '^WF,(IJf 0)	 ORIGM;ll I
1^aDi.
1507 . 60 GC1NTINIiE	

OF POOR t^^!ALIT^ =Au
IS0%Z-.1. . GL_I	 TO	 1;:.
I r,109. 11.111 IFUI,iE.0.0: :1 :0l~1OoR)	 BE".FALSE.
1510. 0 CONT I NUE
1511. G0 TCI
1512. 7S X=X+H3

1 SO X=X+P5.*H3
1515. GO TO 90
1:1 6. ' •	 ;5 X­X+PS*H
1$17. 90 CONT INUE 
15 1 S. C TEST A POSSIBLE   DOUBLING   OF THE STEP
13,19. IF (. NOT. t HE. AND: PH. AND. BR ))	 GO TO 50E
15.; 0. H-H+H
1;:x21. BX=:. TRUE.
15+::1:. 9 BH- . TRUE.
15w.N. • TF(BR) GO TO 5
P524 H'-H`^
1 1192.13 . IF(E;X	 .OR.	 EE)	 GO TO 9003'
15 16. IER3	 4
IL::7 GO 	 TCI	 ^^t:Ic; 0
13218. 100 DO lug I-4,14
1 1929. X O ( I) -ZERO
1 105 CONTINUE
1531. GO TO 9005
151; 2. Fi4ti00 C014TINLIE
1431 1  » CALL UERTST ( I ER, c HDAti;CRLI,19CALL , K, L. r 1-1 NN)
1 Dw 4 . IPOOS RETURN
1 1 1^.r. END
1031 6. SUBROUTINE LIERTST (I ER, Nfal'IE, NC.ALL,K, L, I 1 - 1'41'4)

1r:I;^". DIHEN ;ION	 ITYP(0,4), IDIT(4)
1 53119. I NTEGER*2Nr-1^lE ( : )
191 1110. INTEGER	 WARN, WARF, TERM, Pi g I NTR
1':14 1 EQUIVALENCE	 (I51T(1), WARN) r (ISIT („),WARF), fIEITf.;), TERM)
I ti 42. DATA	 ..	 . ITYP -	 _ "__ WARN ', ' I NC,	 .
154,:+. x	 WARN'', ' ING(', "WITH "','	 FIX ',
104.4.
1145.

,	 ITERI41^', °'INAL'r 	 '	 , '
'DEFI ', O NED	 ''',

15416. #	 ISIT	 f ;:2,64, 1	 ; r Q/11147. DATA	 PR114TR	 f 6
154,x. IER2=IER
15450 . IF	 (I ER2	 .CAE.	 WARN) . GO TO :,r
1550. C; NON-DEF I NED
110::,1. IER:1-4
15;.11. GO TO: 0
I's's Io . Z IF	 (I E;R2 . LT.	 TERM)	 00 TO 10
I054. C. TERMINAL
1555. I ER 1 ^=;a
15ti 6, . GO TO 0
1557. 10 IF (I ER2 . LT.	 WART) GO TO 15
15518. I:. WARNING (WITH FIX)
1559. IER1=2
1560. 00 TO 20
1'061.	 _ ,	 C	 . ^ .	 R v	 WARN I NCl
1562. 1I IER1TM1
1563. C EXTRACT	 '14'
15 6, 4. _0 IER2L41ER --ILIT( IERI
1516--;5. C- F R I NT ERROR I+IE:-;SAC.,E
1566„ WRITE	 (PRINTR)25)	 (IT^'1~'(I,3'En1),I=1 r y1i,N^1ffErl>wF^^rIEI;
13167. 1, NC:ALL r Kr L, Mr NN
1 516 ti1 : G

a 
FORPiFt T (`	 ***	 I' IH	 S L ( LIER T ti T)	 Bcic^r	 R	 w

156,5+. (IEF^	 -	 , I^;,	 ) .,lr;, ''NC.1LL^=	 , I.', '	 (	 , 411'	 ,	 }	 i
1570. RETURN
1571. END

f'

1

r
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ORIGINAL
OF pooR QUALITY

	

.^ .	 ^a	 •
y
it•

,
3(••i^3Fa^3ti{•3s•it•ie•#ic3i•iF•18iE#•ii•3r'fisic#ie3i•ir•3t##•k•k#de;a^tie;i•ii••3fxis;fie•If#if•ti•',c^t3sie•ie3ei$ir

,
'
y
,r,

	

Y Y	 I1	 ie	 "T

	

Y	 l" ii	 #COEFFPOL	 ;e	 '

	

4.	 C: x	 ,e

	

,^..	 L~	 '4•#iii•',EiFieieie##•^•3FiE#iFit•,tic#ic•JFiFiE##ieitieie#;Fifiiis•'Fii•#>eii•ictis#4e3^•i?',iirii+,firdcie.F#•s+•

	

.6 $ 	 C CALCULATION OF THE GALERKIN COEFFICIENTS FOR THE FLAP-•LAG—TOR::-IONAL

	

7.	 C 1''IOT I ON O F A ROTOR BLADE 114 HOVER I_IS I NI 'C; H I FTED 7 ANE+ NORMALI ZED,
	St.	 C: LEC,ENDRE POL'YNOMIAL'S (COMPLETE SET) .

	

9.	 C: FOR ACCURACY, ALL OPERA  I t.+iV: WITH POLYN+=+M 1 AL:=;, I NC;LUD I NG

	

110.	 C INTEGRATION, ARE DONE ALGEBRAICALLY USING THE SSP SUBRCIUTINES

	

Ii. 	 C F11PYY, PDEE
g
R, PINT AND ^PADDM.

1	
(° _ -	
THE EIEF IVA1T IV 'I Are a 3-1 IJ I r I ^HE FK LLT^' LYf l iii SE W i 1iIH

 GIVE
	
.) .

	

14.	 C	 ##^e'Fie3fiek#ii#ie#'cisieieieiFititi leieifiiieie#ie#ie#ifide'iiEie#ie3i3$' e'eifii'e ii ic'T3ex#s4 st

	

16-1.	 C. THIS; IS THE LATEST. VERSION OF THE CALCULATI ON Ot= THE GALERK I N
17. C:, I':OEFF I i :I ENT:=; PREVIOUS VERSIONS,ONS, WH I C;H, PRI"IVED TO BE 1_INSAT I SFAC:TORY,
18. C I NC:LUDED USING DC^A'i'i =t, AND THE14 DA ;C;RU, FOR Eli- I NC+ ALL THE

	

151 .	 C- INTEGRATIONS.
20. C.
21. .	 C. # ir it;c.Eie^e# si #ie## iF+iFiiie#ib#ie# 3i ieieie#if cie# k'e##icieii isitiesr3eieif'^icieie ikicisisisif !f isdf iEih
22. IMPLICIT .REAL* 8"( A-H , O--Z )

	

221.	 REAL XA
	24.	 COMMON P I

'n DIMENSION  N1V (4 ) 	 5

	Z•	 DIMENSION DELTA(S,S ) 7A(::) 7 B(:=:),C(CI),D( :17^_)] E( .,, :),F(;=:,;=•]8),
ri	 i	 ri	 i 	 ^ 	 X r	 i-^	 .	 -8	 •' •'	 _

	

7.	 111{'	 -'7 L ) 7_H( i-i,	 C') ! nI ( i i 7 Li) 7^^!( J! _ ) a ni'. 	 „_',-' i) 7 ^t^l(	 ) 7 Xhi^iCi^ i-i ) 111(^'a]'_ )

	

2'.--":. 	 'a: 7 ^ ('^^ 7 -') , + ! (b') 7 R ('_^ 7 8) , ' (8) a AS(Li 7 :-i 7 8! B.^: (: ; '-; - :_:) ►_' (	 '~ 7 ') ]

	

2 '.--,'. 	;; I D ' (ti;7 SO,	 E-0, H ;,-: { ,, , '_' , '_^ 7 '_^) ^ n I '.'.^ (I_I 7 1=1 , t:' , 8)

	

00.	 4, XJ'	 7 K31 ( 481 ) 7 XL3: (	 L;) 7 XH ;( 4r̂I ! CI ) , XN3( I^I a LD 7 S 703 4.;7	 74^.; , 	 i

	

i.	 5P.3(8,;0 - S) X_') 03, (I 	 I '=1)	 3 ;: O	 :	 _'('" _!`,'^')]T;:'{=:]	 :)FEEL('=',^i	 ^ _I,I_. -, -: ,v,'	 at'1	 (=a-a4a,4:),';^{ .I,I; :=S  	 I	 _"I)

	

'3...	 D I IIEt^:=; I I:II^I I..h:; (^' a ^I, I:1) , V;_ (c_: ! 1=; 7 ') a W._ (I=t, ^ 	1 ^=I , L.; 7 ;_ 	 ,	 i.; • 	 "	 :
'	 1),(a4( '7 " '-• ") Ei4( r	 -'	 ) C 4("	 `•' a^` ^,L+^}('= lam`.:a'=I7III)aE^i('-74"', 	 ,.),

	

,^I LI .	 tl tii 7 V , t.l !	 til  	 :

	

7	 7^:7L	 7	 ti.7 ^.::f t-' 
tl

2F-1-	 . 8, 8), 
	 8 a	 i	 fl	 X	 X	 . AJ

	

„_.4.	 .('=I,"^ G4(c""7c'7^;),H4cc'),Xiti{'-^7^;,LI„_')7n_14^f:^;, ;,;_^),,.^,1^^ 	 7,_'J,

	

35.	 3XL4.(8,8,	 ,X111(8,8]EI),XNA(C;7C;)7LI4(8,c-I)! PA, (;_:,'r_I,8)7Q4t5.',8,8, 8)]

	

31S.	 4R4(8„8,878),S4( 4=:a 4:174:'),T4(:=.7._1), 1_1=a{ 2-'),V4	 7 c"4:1),Gl4(I.1,1=1,1==^)

	

2:17.	 C 66 FORMAT(` :-,6(D•14.7, 'X))
C• 67 FORMAT( ,' `4 2(1:114.7, 2M

39. C: 6,SI FORPIAT (''
40. C 6 ' 9	 FORIIAT(-' •',3(E114.7,2X))
41. I	 70	 FORMA-T(-j' I ER i- TQ •I ER'2'C+ , =• , :SCI (I:2, X)) .
42. 71 FOF\, IIAT ('' ALL THE GALERK' I N—LEA --0NDRE HCIVER COEFFIC,;IENTS WERE PI_I T ON

	

4;-:-'-	 iTAPE NUMBER T07316 (A PRIVATE TAPE) -- t I , '_I, ! •; 7 L) UP TO { u 7 ::: 7	 ICI) ' )
44. PI-31415')265'-:5 l97''3D-15
45. D 	 _ J=• 1
46. R ( '_I 7 1 ) =0. DO
47. T4 (i „_I) =0. DO
48. E+ ( 1, J) = O . DO
49. E13 (j, 1 )=0.Do
50. 13{ 1,J)_t:). D(.*)
51. 1-33, (j,  1)- C1. DO
52. XJ:_I(17J) =o . DO

	

5,2I.	 XJ3(J, 1 )— C). Dc-,

	

54.	 Xk:4(1,J)=O. DO

	

ti5.	 XIVA- ( 1, J) =0. DC)

	

5L•' .	 TA. (1, J) -0. DO

	

57.	 EICI 31 I:' = 'i a S

	

51=1.	 XK 6-1, 1, E. > =0. E+C)

	

59.	 XK(J, 2,G )=C).DO

	

cc 0 ,	 _ .	 - -	 X k' (_I , k:: , 1) =C) . DCr.. . .

	

61.	 A::I (I J,,K)=C).DC)

	

LI'.''	 A3 (J a K, 1 ) = C) . 1-10

	

E ' 4.	 M: (3, 1,R)-0. Do -

	

4^,:,.	 O":I(J,K, 1 )=O. DO .
1' )

67. I !;:: (J 7 11 F:) = t1..ClO
68. OS (^ i, K, i)-C1. Do
69.^	 I_ic:(1 7 J,K) =O. DO

	

7C1.	 X,14( I J, K) ---0. DO
71. X1-14(1]J,K' -Q. D0
72. P4(1,J,K)-0. D0

	

74	 P4 ( '_I, 1--', 2) =6. E► C)

	

75,	 W4(1,'..!,K')=6.Etc)

	

76.	 W4(J,1=;7 1)-O. DO

	

77	 DCI 4 L=17 8
7	

7-

	

8.	 B ^i ( 1 7 J 7 K, L) t'O . DO
7'ar D'_: (J, h.” , L 7 i ) =Cs. DO

	

_IC).	 B3(,_I, 1i:, L, .2) =0. DO

	

^11.	 C;3(i,J7K,L)==0.DO

r

^^t



... _.... .. .. +.mow, r..+..n»Mai`e..•rv4^Ys^Yr:...:r++..rrr_su...s+i-.uw..rMl+..?i»,^..v +.+ra.rattwer:^...cu>..^ua s.:x..>aeu.:»sen 	 .e;: .r ^aua .Ywa .

82.
83-
,.4

87,.-.._,

90.

512.
 1 .

.:^.
94.
50 113 1
94n.
97.
98
99.

100.
101.
102...
104.( 105.
106..
107.
10•
109.
11(:x.
111.

113
`	 114.

1IS.
11r<..
117.

t	 111.

1 1 0.
1 3'.
1'.x:4.
125.

j	

1 6.

{ 1 29.
1'0.

'	 I SI.

1	 .
17; 4 .

135.+	 1.,:
1	

.ar_, .
1;:,7.

a
12: E:  .

140.
141.
14.
14.,. .
144.
14::1
146'_•..
147.
148.
14`.:r.
1SO.
151.
152.
15 .

1;,c. .
157.
155 .
119.

162.
160.

. e

C3 (J) IK'PL)t--O.DO
C., (J,,.y, K, L) =O. D0
CS(J,i., i,L)=O. DO
ca i K, L,1) -0. DO
Ea( 1 , J,K ,L):=O.DO

E"(J,K,L,I)=O. DO	 .
F3 W,14, 1,L)=0.110
F3 (J, 1 , F:, L) =O. DO	 »
F3(J72:K,L) =0. DO
F3{{i,J, K,L.)'-0. 00

I tH i,J,K,L)=O.DO
H2I(J,1,KvL)=C1.DO
H3 (J,K,i,L) �0. DO
H3 W,t„L,I) =O. DO
XI3(1,J,ti,L)-0. DO
X 1 (J, I,It;,L)=O.DO
x 13(11 .1 K,L)1)=O. DO
R3(1,J,K,L) =O. DO
R3(J,1,,K,L)"0.DO

-	 R3 W,t;, 1,L)=0. D0
K,L)wO .DO

1,,Fw,L)=0.L10
S3 W,i•;, 1,L)=O. DO

• A4(I J,K,L) O.DO
A4(J,K,1,L)=O. DO
B4(1,J,F,L)=0. DO
IN(IvJ,F;,L)^O.DO
CA(Jy 1,f^,L)=O. DO
C:4(J,K', 1,L) =0. DO
D4(IIJ,};,L) � O.DO
E4(1,J,E ,L)=O. DO
F4(1,J,t:,L)=O. DO
F4 W, I , K, L) =O. DO
04( I, J, K,L)"0.DO
04 W, K, I?L)""0 . DO
04(J,f•;,L,I)=O. plc•,
XI4(1,J,i;,L)z=O.nO
X14(J, I, it, L)"0. DO
X14(J,i , 1,L)-0. DO
XL4 (1, J, F., L) =O. DO
XL4 (..I, K, I, L -) =0. D0
XL4(J, K-s L, 1.5=O. DO04(1, J, K,L) --O.DO
Q4(J, 1,K,L)"O.DO
04(J,l:, i,L)--0.DO
04 (•-I, K, L, i ) 0..DO
04 (J, K, L, 2) -0. n0
R4(1,J,E;,L)"-O.DO
R4(J,I,i•;,L)--O.DO
R4(J,k;, 1,L)=0. DO
R4 (._I, 'r., '', L);;-C). DO
R4 (J, K , L, I ) =0. D0

V4(1,J,K,L)=().DO
V4 (J, 1,K,L)L;-0. DO
V46J,K, 1,L)--0.Do
Vol . (J,K,L, 1)-C:1. DO

A . CONTINUE
C:ONT I NI.IE
CONT I NUE

C:	 CALCULATION OF THE 1,1KL--,,YI•1t•1E T RIis I l:OEFf= I . IENT ,
IRl"O
I R=0
no 1-10 r-,
DO 111 J=2, 8
IF(J. C,E. I) GO TO 112
IR1"=1

112 DO 112, K'"2, 8,
IF(t GE.•.J) Go T O 114
IRw-J

114 DC-1 11ti L---2, 6
!F(L.LT.10 GG TO 141
IF(IR1 El-I. c:). Al g l:l. IR -̀. El:.. u) GO TO 11ii
i^O TO 1 41

119 CALL FI;,(XTti(I,^i,},L),I,,„I,k;,C..)
GO TO 1 1 E

(:. ----- PLI T I Ji• L IN I NCREi:i I NG GIRDER

ORIGINAL PAGE I5
Of POOR QUALITY



16-4.
165.
1 G^,.
167.
168.
169.
1,70
17;1.
172.r
173.04.
175.
176.
177.
1708.
179.
•l8i.
182.
183.

06.L-. .187.1'-• 8 '
189.
190.
192.
193.
If. 4 .
17/6.
197.19s.] -P9.2'00.
01.

203.
204.

20 .
207.
208
209.
210.
21.1.
212.
213.

14.,.15
216.
'-'17.
219.

y :1.
22 2.

224..
225.
226.
27.

228.
229.
36.

3 1.
232.

^:3 .
34.TAF

'-17.
.'Ui= .

39.
240.
241
242.
24

.E .

'' 41.4 .
"::4.5.

ORIGINAL
	

ISPAGE
141 NN (1) = I. QUALITY,

iJ1J (2) -J OF P

NN(4•)=L
ICS=I
DO 1 30  1.1_2 , 4
IF(NN01) . GE.. IC;)_ GO TO 131
E K=h1-'l
DO	 132 N=1 , Kf:,
IF (NN (M): GE. NI400 >-G@ TD- 1; 2-	 .
ITXNN(N)
NN(N)wNN(1.1)
NN(11) =ITX

1:2.2 CONT I i UE
1 ^^ 1 I C+--NN (i ri )
130 CONT INUE

111-NN(i)
Mme'=NN (2)
M3=NN ( =c )
M4=NN(4)
XI3(I,J , K,L)=XI3(Ml,M2,M3,M4)

1131 CONTINUE
I Fi:.''-0

11:_, CONTINUE
1:11 IR1-0
110 CONTINUE

C: 'max#** CALCULATION OF THE. -- (I , ,-1, ( •_;, L) COEFFICIENTS WITH I J-- "t'MHETRY,
C:	 't OF THE 11 AND N COEFFICIENTS,

AND- ALSC-r OF- THE _-, Jk_;} Q3, AND C;4 COEFF I C I ENT'c BY D I REC:T I NTEG RA r I ON
Du 5 I--i,E,DO 6 J"1,8
CALL FVi(XM(I,J)', I,J,K,L)	 .CALL FN(XN('I,,J)-, I, J,KvL)
IF(  I . Et.-Z. 1) GIO TO' 66-6
CALL FG3 (03 ( I , J) , I , J, K 7 L)
CALL FJ3(XJ3.t17 '_() 1 I,J) K, L)DO 7 K=2,.
CALL Ff ^(i^Ci(I,J.,K),I•,J,i^
DO 8 L= i ,
CALL FR:='(h::c(I,J,K,L),I,J,t,L)
CALL F 3(S3K,J,K,L), I,J7QL)

R3(,J, I,k.,L)=RM 1v J,k;,L)
3(J, I,k,,L)-S3(I,J,k,L)
IF(L.LE.2) GO TO 08
CALL F^.M4(Q4(I,J7K,L),I,,.t,k::,L)
i:d4(J,I,} ,L)--014.(I,J, K, L)

8	 i-ONT I N U E
GiKJ,I,K)=Q3(I,J7K)

7	 CONTINUE
XJ3(J, I ) -_ . X JS( I, J)
03( j , 0 00010)  6,66	 X1111( ,-1 , I )=XM(I),J)
XN(J,I)=XN(I ,J)

¢.	 CONT INUE
5 CONTINUE

C.,	CALCULATI O N   ^ tF- THE -- (I , J, ^ ., L) COEFFI C IENTS    tai I T H ^.i f:.-- r's' KETR
C 	 AND ALSO OF THE 03 AND U COEFFI CI ENTS BY DIRECT INTEGRATa:ON x

DO io J=1.',s
DG 11 K=J,
IF(J.NE.1) CALL FCri,(OMI,J,K),I,,J,K,L)
CALL U3D4(U3(I,J,K), I,J,K,L, i, to)
Dpi 12 L=1,
CALL ACEI4(E4(I,J7K,L),I,J7F,I._,0,0,1,0)
IF(L.GT.2) CALL' FEs3dE•t3(17j,K,L),I,J,k:,L)
I F (J. EQ. 1) 00 TO 1:03

3201 CALL AC: E -a4(XI4(I,J,K,L), I,J,K,L,0,0,0, 1)
CALL AC:E I 4 ( C: 4 (I , J, K, L) , I , J, K: L, O, i , 0, 0 )
IF(L.NE.1) CALL FV4(V4tI,JML),I,J,k:,L)

1203 B2:(I 7K,J,L)=D3(I,,_I,K7L)
C:4(I,I;,J,L)=C:4(I,J,}:,L)
E4(I,K,J,L) E4(I,J,K,L)
X1 ,!(I,k:,4J,L)-XI4(1 J,k'.,L)
V4(I,F--::,J,L)-V4tI,J,h.:,L)

12 CONTINUE
Cf: (I,K"-1)-02;(I,J,k')

i l CONTINiJE
1 0 CONTINUE

CONTINUE	 .
C: #r*** CALCULATION OF THE -- t 3 , J. b.:, L) COEF FICIENTS WI	 -
C:.	 AND ALSO OF THE CS ANI D F3 COEFFICIENTS BW DIRECT  i NTE RA ^= N awt•rTI.



ORIGINAL RAr,- [S

	

246. 	DO l aI=	 OF POOR QUALITY

248. 00 15 } -1 r ;s
249. Do 16,

°	 •'.C► .	 +B AL L Ltti;ra4t1^4tI,^_I,}:,L),T,^JrFe;.L,^,i)	2sI.	 IF W.WE.1) CALL,FF4(F4(I,^_I,},L.),I,^_i,Ko1-) 	 .

	

52.	 IF(K. E0. 1) GO TO 1/601
CALL FG4 ( G4 (I , J, k, L) , 1, J, F, L)254. CALL FL4fXL4tI,J,},^L),T,tl,};,L)255. IF (J. LT. ') 00 TO 16-01 •	 r

X57.
-,C-,c^ .	 +_.ALL	 r' f' f Ftii f I , J, };P L) , I , J, }:., L )

IFttI.1JE.;;;)	 CALL	 FC^ttC;;tI,,.I,k„L),I,J,F;,L)2581. 1 x,01 F4 (I , J, L, f 	 ^=F4 t I , ti, };, L )^259. ►-+4(I,J,L,},	 "04(I, J, }',L)2,64..x. XL4(I,J,L,K)zz"L4(I,J„ L)
62. F3(I,J,L,f:)-F3(I,J,K,L) 

CS( I,J,L,K)'-C3(I,J,K, L) 
1	

264
1	 16 CONTINUE

17:6,5. 15 CONTINUE
26-6. 14. +_:UNT I NUE
26-7. 13 CONTINUE
24-8. C:	 **-w	 CAUCULAT I ON OF THE if"'L-SYNNE T R I O B4 COEFFICIENT,
.16,;1 - C:	 ** AND ALSO OF THE Da, f;:4, N4, T4, AS1 , Jet, M4, W4 COEFFICIEN TS

► .2'71 C INTEGRATZUN-	 c	 .IBYGDIREC:T'

272 DO 2 10 1"2,8  272 : DO 211	 J"1,C;.x'74. CALLJ4}^4 (Xf4 (I, J) , I , J, };, L, c.'► , i )X75. CALL	 FN4•(XN4(I, J) , I,J,},L)
27,--.. CALL FT4(T4(I,J)1I,J,K,L)

.2 7. IF(J.(VE.1)	 CALL	 FL+°(L►C;(I,^I),I,J,};^L)
a 248. L+ U 212 K= 1,8

219. CALL	 .,14}^4(XJ4(T,^I,};),I;,-i,}.(,L,I,C^)
:?,^;c:► . CALL	 FM4(Xl,,1 •(I,J,f ),I,J,f ,L)F . Z _;1 . I F U',' . E+_,	 i)	 C-10  TO 2111282. CALL	 A	 f''4(A;;tI,J,};),28Z.*. CALL	 FW4 (W^1 (I , ^I, }() , I , J, F;, L )

2111 IF(} . GE. J)	 +-C+	 I O 21::;
285. IR'=1286 . 1.I; DO 2' 14 L:41, 8  
28 i IF (L. L T . K)	 i^Ci TO :241
2'. ---;8. IF ( I.R..ECl. CO- GU Tot 2,1r,28':1 FEU TO 241"a 90. 215 CALL	 Fr^__+4 f $4 f I , tl, fti, L) , I , ^I, }^ , L )291. GO TO 214
2921 . C.. ---	 PUT JKL IN Il gL- ,EASING ORDER_
294. NN (2) -k:295 NIA! (u) =L
2.9 '1' . I Ci-._I
::9 DO x; 16. M-2 , 2;

F	 :98. 1F (NN (11)- GE. IG) 	 GU TO 217	 .9':. k;t:-ltl-1
Oct . UC+	 21 S	 N=1, k:}:"

31 01. TF MN(M). GE. NN(N)) GO TO 218CC► '	 . ITX=;NN(N):;C► C+. NN(N)=NN(M)
I	 304. NN(M)=ITX

3 5. 218 CONTINU =C.06. . 217 I G"NN (II )
w;07. 216, C:+-+NTINUE
^iC► Ct 1 ,11-NN (1 )
c;C► ' ̂ ' M2--NN (2) 

1 113-NN ( _I)
oil. B- 4 ( I,J, K, L) =B4 (1, M 1	 1',12, NZ) 
^ 12. 214 CONT I NUE313 Ih-c ►
3.1 .4. 21: CONTINUE
o:15. :311 CUNT I NUE

1 3161. 21.0 CONTINUE-
17. C, C.:ALCLILATIOIq 	 OF	 THE	 t lei, F;L)-'=.`r11(i^iE i nIC. 	 1-+,::	 A ilg Ui	 R y	 ► ^ sFrr= 'C^"::ii l^l T.:,,

Ell . C **** t AND ALSO OF Ea BY )~ TRECT INTE-GRATION

'320. DO 21	 J° I , C;
DO

32-;. CALL	 1,}.;,L)_J, ta, L.),I,

8-25. ^FR4(R4(I,J,K,L),CALL_	 I,J,K,L)
326.

.1.__._..._.1.1...1_.

. 'L 1

<	 <..._..

CALL	 FH;I, i H"T; ( I, J01", I_) , I, J, 1<; , L)

,^.,, ..	 _	 ,., v._.....^...._,>m	 .....^.^.,.,,..^....,,.:^..



327.

+

H3 (I a J, L, f) =H*; (I ► J, }4, •L)	 ORIGINAL F AGS328.
 %  r - - H '. ( ,̀..t, I , L 1 94	 3 l,	 -J,Fo, ^4	 OF POOR QUALITY,

.._:,130. R4(I,,.I,L,F-)-R4(1,J,k:,L)
331. R4(,.I,I,I ,L)=R4(I,J, K, L)
332. R4 (J, I, L_,h)=R4'(•I,J,K, L) 

Eti(I,,.l,L,t',	 3(IKS) =E.3- 	 .
'_34. E3(J,I,K,L) =E3(I,J7K,L)
^.; E3(J7I1L,}f)-E3(7,J, k;, L)
3:216. C;Cf TO	 2L:	 .
331 7. 3 CONTINUE
3381 , 22 C:ONT I NUE
339. 21 CONTINUE	 .
340. 20 C:_:NTINUE
341. C CALCULATION OF THE A4 AND F'4 C:OEFFICIENT=:
342. DO 25 I=2,0:
342:. DO 26 J=1,
344. DO 27 I-"=2, v
345. IF(h,.GE.3)	 CALL A3P4(P4(I7J,};,),I,J,f„L,0,1)
2146. DO 28 L=1,8
347. CALL	 A:":EI4(A4CI,_I,E,, L), I,ti1,f;,L,1,t:,,t:y,t:^}
S;43. 28 CONT I NUE
349. 27 C ONT I NUE
3 T, 0. 26 CONTINUE
:.:51.5 CONTINUE
352. C' CALCULATION OF THE REMAINING C:OEFFIC:IENTS
35w-,;. C	 3esY THE MAIN 13ENERATOR:2: ARE F4,:--,4, V4, X I3, A}1 , , C:4•, I4, E4, L4, : ,3,;;:4, i !4, R4
354. C (F'4 IS ALSO A GENERATOR, BUT WAS NOT USED AS SUCH) ^x:K
355. ROOTr =2*Dlc QRT (C . DO )
356. ROOT5=Dr;QRT'(5. DO )
;::57. ROOT7=D .QRT (7. DO )

DO 29 I=1,
2t6o. A(I)=.F4(  I , 	 .', 1, 1 )/ROOTS 
`61. D(I)-0:4(I,1,2,2)/12
362. C (I) -V4 (I , t, 2 v 2) / (12#ROOTS )
,;A-13. DO 30 J=1, 8 	•
f.:A4. IF(J.NE.1)	 CALL	 FR(R(I„J),I,,_I,F;,L.)

S.t-6-8. DEL 	 , J) =u. DO,L
:_:6-6. IF(J.EC,.I)	 DEL(I, J) =l.D0
36.7. DELTA(I,,J)=Q4(I,2,2,J)/1 '
368. F'( I, J)=-DELI I, J)*( (Pl*( I-0.5DO) )**2)
369. D(I,J)=-XI°(I,J,27 2) /'2'4
370. Ef I„J)=G4( I,J,2,2)/12
371. XI(I,J)=A4(I,i,2„J)/ROOT3
372. XJ(I,,_I)=C:4(1,2,2',J)/1'2'
;::73 0 ( I , J) =04 ( 1, 1, •_I, 2) / ROOTS
374. XL:I:(I , J) =:A3(I,J,2)/(XXL3*(J-O.51:10)**2)
375. Xb13(I, J) =R4(I,J, 37 3)/7:0.DO
2::76. D3(IIJ)=E::c:(I1 1J) +V1,13(IIJ)
",77. -.-1IF-( LtAB^: (LiCtid I•, ti.,}) : LT. D-7)	 D^: (1, J 1) _aa. E10-
37E!. W-;(I,,J)=F4(I,J71,l)
379. 04(I ,•J)=EA.(1,1,1,J)
3111-30. DO ;:I	 K1=178  
381. IF (f`. IqE. 1. AND. J •. GT. 2)	 CALL	 FI; t Xf:; (I , ,_I, };) , i , ,.i, >.;, L )
382 F(I7,.i,K)=XL4(K71,I,J)
83. 11(1,,10% ) "A4	 K) /ROC-iT3 

XN::( i , J, F^;)=C^4tI,,1, •_I, k;)
387
=_;^:_:. V=:(I,J,F")=F4(I,2i ,_I, F')/ROOT3
2::_:9. X3tI,J,k:)=D4(I, 1, J, K)
S'.X) . Y3 t I , J, 0") =A4• ( I , 1 , J, 11-11)

I Z:'(I, J ,i-1 	F4tI,F.:,J,I)
3'-02. 84(I,J,K)-V4tI,J, 'K 2)/ROO'T:I
31 93. C;1 CONTINUE
394. XM3( I, J)-XI,14(I,,J, I )
395. 30 CONTI NUE 
3:'.+6. H4 (I) -=XN4 (I , 1 )
:97. CALL	 FiJ4 (L14 (I) , I , J, k;, L )

3'c/c-_: -2.,, CONTINUE
3199. cA-D.-.QRT (2.DO)/PI#*2

401. Q (I)=-XL3(2, I) /ROOT^
402 SSA=I-C). 5DO

S ( I ) = A*DS I N (SS A* I) /SSA**2	 e
4t:t4. ,_:L-.. C:OiqTINUE	

f

405. DO 4000 I = I , 8
406. WRITE(50.) A(I)^L'-(I),C:(I).,i"!:tI),:^(I),H4t1),L14tI)
407. 400 t= ON T I NUE
40::.	 DO 411 I = i. , ^:



i -m _i^._d.,.w	 a....1.Y.r^,q_.•N.b..^rYY....►_.r	 •	 ^^ 	 ,_•_r.»r' ^-. -	 - •w,.wr sr. -r	 ...^sir-	 a.ao ..	 ..f: =m'.

409. DO 420 J l , 8
410. WRITE(!10)	 DEL(I,,.1),DELTA{I,La•)71~i(I,tit),E{I7,.i),XI CI„r1)3X,,ItS „r1)
411. WRITE(50)	 Xil(I, J ) , X Nl I7^I)7 ►I^tI7^l)of'(I7,.I)7F^{i,,_I),^:i^^tT7+Ji
412. WRITE(50)	 C,,(I, J ) , XJ	 (I,J)7XK3(I,J), XLr,( I,J)7	 W=,(I,J)4. 13. WRITEM0)	 XE;4(I,J)7XN4(I7J),04(1;J)vT4(I),,.I)
414. 4•:20 C.ONTINUE
41w S. 411 CONT114UE
416. DO 430

• X 17. DO 440 J"1,8
1s. D0 450 K" 

419. ., ..,_...._,.WRITEd^f ► )	 F•(	 ,.t, F;) ,C+.(I,,,17k;),HtI7 •_I, i:),XK{%,^I, IL },M:ttS7,.1,4^>	 ,
A-20. l , XIJu l I , ^1, t	 )
421. WRITE(00)	 1^^^(i7t17i	 )7F'	 tI,^I,F.),C1	 ;t I,tl,f	 ),T:ctl,^^l,f;},1_I,i;tI,^17t:}
423. WRITE(50)	 X:,{5 , ^17f^}, Y^t I,,,174:),Z^(I,^_47^^), Xti44t^,J,t>)7h4•iA(I,^.17^;)4.	 4.

1,2CS.

1Q4(I7_I110
AITE(50)	 °,4(I'7J-,K'),W4(I,JvK)	 .

45O CONTINUE
427. 440 CONTINUE	 .
42'8,. 430 C:014TINUE	 .
4•,1. - DO 46.0	 141,8
43'0. DO 470 J=178
4;;,1 . DO 48C)

' 433. WRITE(; CI)	 Ec,:,fI„_1 74,7L),^.^,( I,^ 1, 4+, L.),E^,tl,,r ► 7 P,7L),r.:it t7^Ili11L1434. 1 r HiI,^I74.,L),XIL,{17,_i,E;^L)4 4,5. WRITE(00)	 R, fI,J77L),;,(S,^I,I,L),A4(27,_17i^:,L)7F4tI7.t,i•C,L)
436. 1,C:4(IlJlK7L),D4(I,J,K,L)
437. WRITEC50)	 E4(I,J,i^;,L),Fri(I,_I,t;,L)7^ACI7,_17i,7L)7XI4tL,^i,}•;,L,}438. 1,XL4(I„_I,i^,L.), ►;,ACI,,_i,l	 ,L)
43;'31 . WRITE(50)	 R4(I,^I,4i,1r),V4lI,J,F^,L)
440. 490 C ONT I NUE
44. 1. 480 C ONT I NUE
.142. 470 C ONT I NUE
14 4-':;. 460 C ONT I NUE
448 4. WRITE(6i71)	 ,y{i 	 PAGE 6
44 OF POOR QUALITY
447 00 TO 499

F! _449. c	 ^Y #ii r^ i^iciE ii #'o trdi ^c^i

450. 65 FORMAT(° 1'''
451 . 6,6 FORMAT ('^	 '` 7 7 (D 14.7, .' X) )

=4 452. 6,7 FORMA  (' ' 7 5 Uil4. 77::X) )
.4,33'----; 6 F^"^RMAT C •	 • )3'4 A-5- 4. 6.9 FORMAT !

t5' A•535. WRITE(6-,65)
€ 456. DO 40	 1-l' s}' 457. WRITE(6„66)	 AtI),EtIS),C:{I),i:CI),^,(I)74•I^4CI),I_14tT)40 CONTINUE	 .
k 4519. WRITE (r„ C,'1 )s' 460. DO 41	 I-=1 7 5

WR I TE t 6, 4-7)	 DEL { I , 1) 7 DEL ( I , 2) , DEL C I , 3) , DEL. C 1 	 ) 7 BEL	 1	 5)462 . A. i CONT I NUE
A-6.3 WRITE(6,68)
A-64. WRITE(E„ x:00 )
465. 800 FORMAT (''' DELTA ' )
464.. DO	 4:	 I==1,S467. __._...	 . WRITE(6 , -,E,7)-E►ELTA(-I,1-),E+ELTACI,	 '),CiELTA(I,,I;),BELTAiI,A},CiELii=^CI,:^>
4c;.;:.. 42 CONT I NUE
A69. WRITE(6,68)
470. WRITE (6, 80 1. )
471. SO i FORMAT(` D")
472 DO 43 1=175
473 WRITE(6,67)	 rl	 I',J),D	 1,2),D	 1,:,),D(1	 4'i,EsCI,51)474: 4;:;, CONTINUE
475. WRITE(6,68)
A76. WRITECE,,802)	 ^.
477. 802 FORMAT C " E") 
478. DO 4. 4	 I=1, 5
47;1 . WRITE(6,67)	 E(i,)),E(I,-),E(I,S),E(7,4),E(I,5)46-*O . 44 C ONT 1 NUE
il7 ~1. RITE(,68)WRITE(6,68)

u
t

44'i2. WF I TE. (6, %iO3 )
483'. 803 FORMAT ('. 	 I ` )1• 484. %ICS 45	 1=1,3
488. WRITE(6,67)	 XI(I,l),XI(I72:),XIC2,*^),XI(I•,4),XI(I,rt)
486. 45 CONTINUE
487.. WhI TE(6,6-8)
4"8. WRITE(6„8O4)
489. 604 FORMAT(` J')
A90. DO 46 1=1,5



1

 5*2

is n'..^.{ s: L I .
1 * L24.
{ 525, .

52 6n .
527..
5,28.
529.

5'_► 1.
{LI i,.

1	 5:_► L-1.
5;7

540.
541.
5145 2,.A 

544.
545.
5 4r=
547.
548.

 

549.
550.
5=1.
`={52.
57{ ^t.
;i5 4 .

Cl r ^l .
1 5-157.  

5. 58I- L{ 1_1 .
115 9LL_I .. .

M 5610
511.
Shy

^ r,IA•.
565.

5617.
368. ^:.
57 ►:;.
`i71
572.
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491.	 WRITE(6,67) X^i(T,1),X1.i{I,^),X^i {I,;:► ),X..i(I ,4),X^i(I,5)

	

A 92.	 441 CONTINUE

	

49,:^ .	 WRITE (r1, 68)	 'E

	

494.	 WRITE(67805)

	

49S.	 805 FORMAT(`  M,)
491••. y10 47 I=1,5

	497.	 WRITE(6.)6-7) XIh1(I,1),XM(I,2),X91(1,"I),Xirl(I.1-),XM(I,5)

	

« .; 498.	 47 CONTINUE	 ORIGINAL PAGE jC-j

	

499. 	WRITE (61; 68)	 OF POOR QUALi yv',' 5C►y.

02
roe: ► .

1 505.

507.
5 =) 11--_; .

	

`_i ►J 5 .	 ,
510.
511.,
St.
513.
514.
515.

517.
51;x;.
5119.
520.
021

806 FORMAT(` 1 q.. )
Du 48 1=1, 5
WRITE(6,67) X1^a(I,i),XI lI,2),XN(I, ;),i;IJ{I,4),XI^(I,S)

48 CONTINUE
WRITE(6„ 68)
WRITE(6,807)

107 FOB MAT(-' 0"))
DID
WRITE(t1,X17 ► {I,1), ►=I(I,2l,CI{I,^^),C^(I,4), ►:I(I,v)

45- 1 CONTINUE
WRITE(6, 65)
WRITE (6, 808 )

E;C► E FORMAT(" F1 •• )

DI"I ail:) 1 =1,5

WRITE(6,6-7) F'( I,1),`r"'(I,2),P(I, .:),P(I,4),P(1 5)
5(: ► CONTINUE

WRITE(6,68)
WR I TE (/1, 80,P)

cIC: 9 FORMAT(` R-)
DO 51 I=1,5
WRITE(6,67) R(T, l),F^{I.,2),Fi(I,^•a,nfi,4),F{I,S)•	 .

51 C 014T I NUE
WRITE(6,68)
WRITE(61,810)

=110 FI;IRIYIAT (' D3-)
ICI 52 I--1, 5

WRITE(6,67) 1=►^I{I,1),D:I{Ir l ),LI (Iv	 ,If:=:(Ie^lS,^^ ^f ,,^^
52 CONTINUE

WRITE(CI, 6-8)
WRITE(6,811)

Do 5 ,31 I = 17 5

WRITE(6,67)
53 CONTINUE	 -------

WRITE(6,!__-8)
WRITE(6,L112)

Lill F ►_IRIYIAT (' J3-')
DO 54 , I=1 , 5
WRITE(6,67) X^ ie::(I,i),XI_ICI( I,2'),Xti::;T,:^i) ,ril_I t( I, =a.},X•^I^s{I,SS

54 CONTINUE
WRITE(•,,/-, ► )
WRITE(6,813)

!:► '1.= FC► RMr-1T (' 9, Ic ' )
DG 55 1=1,5
WRITE(6,67) ^{F^^;(i,1),)<k;til(I,: ),r{E•::;:(I,"'.I),^};: ^I,AS,1r'•.,1{I,5)

55, CONTINUE
WRITE(6,/_-8)
WRITE(6,814)

..1.4 FCIRMAT ( , L3')
DO S6 I=1,5
WRITE(6,67) XLIt(I,1),X!_:{I, 2),{L::;(!,3),XL_=(1,4.) Xi.cJl(i,`1)

Z{/_ CONTINUE
WRITE (11, 6")
WRITE (6,;31=1)

L;15 FORMAT(` I"1^► ` )
DO 57 1 =1,5
WRITE(67617) X113{I,^l),Xh1:=:f T, 	 ),XI^I^';(I,C:),nii:I► (I,A),XP^S::{Z,,'{)

1 7 CONT INUE
WRITE(6, 68)

t WRITE(6,816)

1:O 58 I=1719
WIRITE(c•I,67) WLr(C,1),i^l:I{I,Y'),W:I:{I,::),W:=;(i,A),W:I ► (I,•^)

u C ONT I NUE
WRITE (G, r=,5 )
WRITE(6, x..17)

►=:17 FORMAT (• k:4' )
Di► 519 I=1,5
WRIIE(6,67) X}•:4{I,1),X''r-,'A.{I, :),X':4(I,: .S, Xlr.*A•{I,4),Xl;::4(I,51)

59 C ONT ^. NUE
WRITE (6, 68 )
WRITE(6,818)



ORIGINAL i'r.^^w t^+

OF POOR QUALITY
373. 6l;c; FORMAT( ' N4` )
574. DO 60 I=10
575. WRITE(6,67)	 XIV4tI, 1),XN4 (I,), X i'^4{I, y ) ,XN4{T, 4),XiV4{I,'.:)
576. 60 C014T I NLI E
S77. WRITE(6,6E)
57+x. WRITE(6,E19)
579. 819 FORMAT{" 04 ' )

'SSA+. DO 61	 I=1,51
581. WRITE(6,67)	 04tI71))04(1,2),OA,(Ir3)704(I74),U4(1,C,)
518 2.
5	 ;. WRITE(6o68)
'5 4, WRITE(6,820)
sec. 820 FORMAT(' 	 T4,'. )	

.Z718A-. DO 62 I=, a587. WRITE(6,^^,7)	 T4(T,1),T4 (I, :) ,rT4(I,ti), T4(I,4-),T4 fi,5)5S`; . 62 C 014T I NUE
589. WRI TE ( 6, 65 ) 

WRITE(67821)
S191. $21 FORMAT(` F")

00 01 I=I,a5f91 1!:, :

9 :71, DO	 5112 x.1-=1 , 5
,194. WRITE(6,67)	 F(I,^I,1),F(T,,.1,	 ') ,F( I,wl,	 ),F(I:._1,4),F(I,ai, a)
5'?5 . SO2 C:GiVT I NUE
550 6. WRITE, (6 , 6u )

7. 501 C.ONTI14UE
WRITE (6, 822 )

822 FORMAT (°' GV" )
600. DO 503 1 " 11 -5
601 . DO 504 +J-1,3
602. WRITE(6,67)	 ^'^{I, ^I, 1),C^{It^I,2),il;{I„l,^),+^tl,•_t,^a),C^(I,^ 1, 5)
6.0::+. 504 CONTINUE
'604. WR I TE ( 6, 68 )
605 . 50$ O0I4T I NUE
A. WRITE(6,63)
607. WRITE(6,8:3-Y

'608. :='23 FORMAT(` H")-
609 DO SOS I-1, ti
6.10. DO 506: J= 1,5
611. WRITE(6,67)	 i-Iflt.r,l),H(I,^I,.":),HII,^i,I;i,H(Ir_I,4),H{Ia^I,S)
612. 506 CONTINUE	 '
613'. WRITE(6,68)
614. 505 C:C+NT I NUE
61s. WRITE(6,8 4)'
616. 824 FORMAT(' K”))

1,r. DO 507 1 E
618. DO 508 J ,-- I , S
619. WRITE(6,67)	 kk'(I,^I,1>,Xk;tl,^l, 	 :),XF.;fI,_I,;:;),XF^{T,^I,4),;{F;fI„_I,5)
620. 5(")S l.:ON T I h?'.>IE
621. WRITE	 68)
6.2^ . S,07 C:ONT I NUE
6-23. WRITE (6, 65 )
624.. WRITE ( 6, 825 )
625. 825 FORMAT ( . A31)
626' . DO 509
627. DO S10 ,_1 =1 , S
628. WRITE(6,67)	 ^1,:;fI,^l, 1) ,A;:(I,^1,	 )tA.:{I , ti, ^+),F14;{Itl,4),F^^;{zi^l,:)629. 510 C ONT I NUE
630- WRITE (6„ 68 )
63t. 509 CONTINUE

WRITE (6, 826 )
63=;. -B26 FORMAT(`	 IVY;' )

4. DO 511	 1"I' s
633,. DO 512 J-1, S
66-'6. WRITE(6,67)	 XNIt{I,^I,1),XIV:(I,^i,	 ),XIV,=(I,_i,c;)a7;iV	 {ItI ,?}t:{13^{I ,^1,t 	 )6:: 7., 51 2 CONTINUE 
62;8. WR I TE (6, 6::-.,)
635. 511 CONTINUE
640. WRITE(6,63)
641. WRITE (6, 827)
642. 827 FORMAT( ,'	 03-))
643. DO 513 I=1,5
644. 1:+0	 51 4	 IL-'1,5
64. WRITE(6,67)	 Ct,+(I,^f,1)t0.:;(T it.1, i i,C+:c+{T,.1,,;),+;+:,{ I, til,q•),+:++{I, 1,5)
646. 514 CONTINUE
r:.47. WRITE (6, 68 )
648. 51 ; CONTINUE
644 WRITE(6,;;; 8)

651. DO 515 1-1)5 
6.52. DO 516 J"1'51
65,3.	 WR ITE(6, , 67) I t̂i .;; { I tLl t	 ), '^i{I?, 1 t : J ,i=`,. (1. `it ti' , N ,^.{ T 	` rte:



65 4.
655.
65 6.
6 57.
658.
65 9 .
660.
661.
662.
663.
66-4.
665.
"666.
667.
668.
66:=x.
670.
671.
672.
673.
67;.
6-75.

677.
678.
67'.) .
6-80.
6rc>, 1.
6182.r

,:,. Li 5 w

687..
60:8.-
6

9.
t^

65''.
i.

l
 L; .

69A.
695.
694-.
6'77 .

50 c•
6199.
700.
741.
74"
703.
744•.
745 .
746
747.
708.
709.
710.
711.
712.
71...-
714.
715.
716.
717.
713.
719.
720.
721.
7221.
723.
.7'4.
725.
726
727.
72';::.-f29.
'730.
731.
732.
73:3.
73A.
73`i.

c	 :. 'x ;..	 >,>3. yr s ,.. r .s a:.Ri	 F.>r p. . _._
T. /	 sx:'.	 5..]2f4^ ..=+ . xai Ri}tA.3.:.>'v:R*.s.^...!' w.".^:^t/K9v vs^A C_!:'. •. 3	 s	 4..	 ...

516 ^:, tJT I NUE	
ORlGlim , ,

w I TE t 6,680	 OF POOR QOA!.!"3'Y
515 CONTINUE

WRITE(6,63)
WRITE(61 e:27)

S29 FORMAT(` 03*)
DO 517 141v3
DO 018 J-1 ,5
WRITE(6,67) Cd3(I, 1111), '^y 11, .1,w)7^:1 11, .i,.:)i^:t, ll,^.l,^1J,r:^^:illfi.l,5t51 S CONTINUE
WRITE(6v 68 )

517 CONTINUE
WRITE(6,834)

830 FORMAT(` T3*))
DO 519 I'=17 5
LIO 520
WRITE(6,67) TlI,J,1),Ta(I,J ► ),T;:II,J, ),T^t{I,^i,4), T^:(I,1,5)520 C:ONT I NUE
WRITE(6,68)

5i9 CONTINUE
WRITE(6,65)
WRITE(6,8310)

8: 1 () FORMAT(' U3: , )
Lima !:,21 I=i,S
Lu_1 !322 1^ 1 , C
WRITE(6,67) l.l;(I, ^I, 1), 1_1,;; ll,tl,	 ) , I_l lI,l:r),I_i:(I,^1,4),i,l,"s{I, •_1, 5)

522 C:ONT I NUE
WRITE(6768)

S 21 CONTINUE
WRITE(6,8:31)

8'::I FORMAT(' V3')

DO 524. J--1,S
WRITE(6,67)

524 CONTINUE

523 CONTI NUE
WRITE (6, 6. )
WRITE(6,83:2)

8,32 FORMAT ( ' X3-))
DO 525 I=1,5
DO 526 J=175
WRITE(6,67) X3(I,J,i),XL;(I,..I,s ) , X:.(I,.1,::;),Xr,(I,,.1,^4),X=i{I,.1,5)

S26 CONTINUE
WR I TE (6, 6,:1)

S23 C ONT I NUE
WRITE(67833)

833 FORMAT(` Y3')
DO ::x'27 1=1,5
Liu Z28 J-1 ,
WRITE(6,67) Y:.( I, ,'1),Y::(I, i,'),Y:3iI, 1,;),Y^(I,_I,4),`Y=t(I,tI,S)

528 C: C114T I NUE
WRITE(6,6.8)

527 C:ONT I NUE
WRITE (d ., 65 )
WRITE(67834)

834 FORMAT(` Z3-' )DO 
529 I -- 1 , 5

DO 5130  t1 ­ 1,5
WRITE(6,67) Z3(I,J ,1), Z;:;(I,,.1, :) , Z: (I, J, 3),Z3.,(I,J,A),	 J, S)530 i_;ONT I NUE
WRITE(6,68)

52,,-/ CONTINUE
WRITE(6,835)

835 FORMAT(' J4')
DO S 1 I"175
LICI 532  x_1:...1, 5
WRITE(6,67)X,-14(I,,-I,1),X,-14(I, -̂1 ,'2),X,_14• ( I,,.l,:;;), X._14(7, ^.1,4) ,X,-14( 1,,_I,5)

532 C•OiVT 114UE
WRITE(6,68)

_̀531 CONTINUE
WRITE(6,63)
WRITE (6, 836 )

836 FORMAT(` 1/14•' )
Do 533 I=1,
DO 7-134 ,.l' 17 5
WRITE(6,67) kh14lX, ^i, i),Xh14(I,.1,;:) , Xi/141i,,_I,^:) X1/i4tI,^1,^3),a114(I, /_i,5)

4 L-:Oig T I NUE
WRITE(6,68)

71 :_1":: CONTINUE
WRITE(6,837) /

837 FORMAT(" P4-) )

1



736.
737,
733.
739.
741 .
742.
743.
'744.
745.
746.
747.

►74E,..
749.
750.
7°ii.
752.
75r!u.
754'.
755.
756.
757.
75, -=.'. 
759.
760.
761.
762.
763.
764.
7C!%:
7̂.f67

6 81 .765).
770.
771..772
773.
774.
775..776.
777.
77t:,.
779.
7;5:0.
781.
782.
783.
784.
785

7"7.
78.,:-::.
7;---:9..
790..
791.
712.750 3 .794.
795.
79t-'-..
7517.
798
7519.
800.
801.
802.
8031.
504.
805.
S06.
807.,08.
809.
E; 1 ().
811.
E;1;

x;'14.yt1 5 .
'S16.
's17.

DO $35 I-1*3
DO 5Z6 J=1,5
WRITE(6,67) F'4( I,J,1) ,tP4(I,J, ),F'4(1,J,Z),F'4(I,J,4),F'4(l,J,3)

536 OOIJTIllUE
WRITE(6,6$)

535 C,ONTI14LIE
WRITE(6v65)	 OF POUR Co"^^''
WRITE(67839)

$38 FORMAT( ' 84')
DO 537 1-1151
LSO 538 J^ 1 , 5
WRITE(6,67) 4(,J,1),4(I„J,^),4(IzJ,r),E4(I,J,4)',4(I,J,u)

533 CONTINUE
WRITE (6, 63)

557 C014T I IJUEWRITE{ 6, 3350)•^; ;5i FORMAT Q W4')
DO 539 I=1 1 5
DO S40 X1'=1, 5
WRITE(6967) W4(I,J,i),W4{I,.',),W4( I,J,^),W4(I:J,4l,W4(I,J,^,)

540 CONT 114UE
WRITE(6,68)

539 CONTINUE
WRITE(6765)
WRITE(6,340)

840 FORMAT(` 83')
Del 341 I=1,
DPI 342 J= 1,5DO 543' K L=1 , 5
WRITE(6,67) D;;CI,J,t., l),R.ct(I,Jytb,'),k=;tT„J,iM,:i?aEaU(Iti!_f,F-,,al

04.3 CONTINUE
WRITE(6,68)542 CONT I 14UE
IF(I.Er4.2.OR.I.ECG.4) WRITE(6,60)
IF(I.EQ. i.OR. I.EQ.3) WRITE(6,69)

541 CONTINI_IE
WRITE(6165)
WRITE(6v841)

841 FORMAT( ,' Z31),
DO 544 I m i, 5
DO 54 .5 J=1,5
DO 546 t:=i,5
WRITE(6,67)	 G3CI,J,k;, il,C;CI',.I,E,,),C;;..CI,lJ,t,:I,),t^uCI,!_I,k;,4)1,C3(I,J,K1.51)546! CONTINUE
WRiTE(6,6-8)545 CONTI14UE
IF(I.EQ.2.OR.I.ECl.4 , ) WRITE (6, 65 )
IF(I.EQ.i.OR.I.EQ.	 .) WRITE(/--., 69)

544 CONTINUE
WRITE(6,65)
Wfi ITE (6, 842 )

=,42 FORMAT ( I'	 E3 L )
DO 547 I=1,5
DO 548 J-1, 5DO 54 51 K=1,5
WRITE(6,1--17)	 E~(I.,t1,Fk,i),E.itl,J,t',,.	 ),Etil^I,l.f,t',+:il7Etii(I,lI,Fy74^

544, i i E3 ( 1 7 J -p K ,S)
C ONT I NUE
IF(I.EQ.2.OR.I.EQ.4) WRITE	 6-5)IF(I.EQ. i.OR.I.EQ.3) WRITE(I_-!,I_5))

M^4=o CONTINI_IE
547 CONTINUE

WRITE(6,7 65)
WR 1 i E . w„ i,-.i43 l343 )FORMAT %` F`.`)
DO 550 I-1,5
DO 551 J=115
DO 552 K=1,5
WRITE(6,67)	 F,,CI , J, t,, il,F. (I: I s F, ,4')YFtilCS ,J,F.,^l^,Ftil 11 , .1%}',,al

552 1,F;7,(I,J,KSOCONT I NUE 
WRI TE(6,68)551 CONTINUE
IF(I.EQ.	 '.OR.I.E_Q.4) WRITE(6,65)
IF( I EQ 1 .OR. I. EQ.3) WRITE(4-, .!'1)r5%1 CONT INUE
WRTTE(6,6	 )
WRITE (6, 044)

844 FORIIAT (-'	 H3-')DO 553 I;-1 , 3

f
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sti. DO 5R4 Jab5 }
S low
620.

DO 5-55 Kas 3.WRIT9007) WI),.1,
a21. I,H3(I,J,K)S)
822. 555 CONTINUE
$23. WRITE 0, 68 )
824. W4 CONTINUE
825. IF(T.EQ.2.CR.I.ECl.4) WRITEW 65 )	 ^^a, w ^r

ORIGINAL I^[CE 1-S26. I F I I . ECl . l . un. I . EW. 	 ) WRITE (u) + W
527. C014T I WE OF POOR QUALITY
$2E. WR I TE W 05)
821. I TE (6 , 845 ")ŴR

. 930. /^a45 f +^ RMAT Y Is')
831. DO 506 I=l, 3
832. DO 557 J•..1 , S
Stu. CiG	 5S t^.
Su4. WRIT

5
E(u^,17)	 XI.r-atl ►J,}:)1)aXI{I)...Ir},'r:)^)iIII ).1a};,::;)

ass. 1,XI3(I,J,r:74xr.	 cI„a,t^:,^)
836. 558 CONTINUE '.r
837. WRITE (6, 68) `f
;B3a. 507 CONTINUE
839. IF(I.EQ. 2.CR.1.EQ.4) WRITE( v6s)
;`40. IF (I.E&I. OR.I.Eu. ') WRITE( i69)
;.;41. 5S6. C014TINUE  '
842. WRITEW03)
r.-:A-3. WRITE(V846)
S4 4. $46 FORIIAT ( '' 	 R3 f ?
845. DO 559 I = 115846. DO 560 J=1,5
847. DO 561 F lis548. WRITEICP67)	 R slI^41,t;, [?,Rc;II,^1,}^,':),R^(I,J,t^,^.))1ti^^{I)+.I,};r4)
849. 1,R ;(I,J,};,0)-650. 511 CONTINUE
S SI. WRITE(6,6	 )852. 560 CONTINUE

ti2c. IF(i.EQ.2.OR.I.EQ.4)1FII. EQ. 1. OR. 1. EQ. IS) WE TE(^.765)W^i^TE0,69)x_04. r
11;.,»x.
555 S39

ci^t;.'
-. ^ err t NU ELlt,.i=i^, i^

$56. WRITEW Fla)857. WRITE (6, 847 )838. 847 FORMAT(` S3')
t $59. Diu 562 I=1,5860. r(O 563 J= 1, 5

i S61. DO 564 Kml , 5

a' 62. WRITE(GI07)	 ;a^(I, I, t^, l),ti^^tl1,^.1,t,a_?,'^^,:^(I,+_IaF•^.r-c?,^I:a(I„_lat•°,=^)

864. C,64 CONT I NUE
865. WRITE (G, 68 )4 E-'6In. 0/_) -3 CONTINUE86I 7. I F (I . EGl. 2.OR. I . EQ. 4) ♦y^WRITE (6, 65 )868. IF(I	 ECI.I,CR.I. EQ. 	 ^) WRITE1 6, 6 	)
S6 11-1 .

J

562 CONTINUE
870. WRITE(6,65)
S71. WRITE(!, 148)
872. 84,1-:; FORMAT( ,' A4")
873. DO 5115/ 	I-1, 5

{ S74. DO 566 J=1,5
875. TQ 367 K v 5

f :.76. WRITE(6,67)	 A4(I,1_I,}h., 1),A4(I, 1_ ,K,2),A4(I,J,I~ha3), A4(I,J,K,4)
877. 1,A4(I,J,K,5)

5 17 CONTINUE„;79. WRITE(6,68) as O.. 5 161 CONTINUE 
rl l . 10 I . E0 2. 0R. I .50.4) WRITE 0, t;lr-. )

IFQEQ I.OR.I.EQ.3) WRITE0,69)

ILI;:. 565 CONTINUE
ai884. WRITE 0, 60^;..^5. WRITE(67	 4r/)

x ^1^;7. 5  UCH	 168	 1=1 , 5
^1.  DO	 9+.I

y4
t-^ tit w e
889.
890.

` ^̂
J=1,5
+ 

DO 570 K= 1, 5
WRITE(6,(67)	 E+4(T,til,t, 1),E4(IyJat,::),Etfl•(i,J,t:c,	 ,i:)(i,,.f,t	 ,^i

{

89 1. 1, B4 ( 1 , J, K, 5)
a92. 570 CONTINUEc 893. WRITE (E., r18 )
94. 569 CONTINUE

895/ ^ . IF(I.E.ti.2.OR.I.EQ.4) WRITE(6,60)
896. 1 ^ I F I I	 EQ	 1.OR. I . EQ . 3) , 69)WRITE (069) i
897. 568 CONTINUE
898. WRITE(6,65)
899. WRITE(6, 850) E

4yjt!

1

'
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ORIGINAL
Poo. ISSO FORMAT(	 C4 °*) OF POOR QIJALIT^
Po l. 00 571	 I w 1 t
902. DO 572 Jw l , S
903. UQ 573 Fmt,5
904. WRITE(6v67)	 C"4(IY^.^,F;}1),^4(x„J><h:^^)t1^4{I^^JF^r 	 )>r^^tl	 ^[ ► F^f^ii
9Ci5. 1,C4(I,J,F.,.^.1).
906. 573 CONTINUE
907. WRITE(6,63)

' 90E. 572 C014T INU1=^. 09, IF(I. F.Q.2. OR. I. EQ. 4) WRITE(6s63)
9100 IF(I . Ebb. 1. CR. I. EQ. ;) WRITE(6v69)
911. s71 C014TI14UE

'912. WRITE(6,65)
913. WRITE (6,1=;51
314. E5 1 I RMA4 ( I L145 )

917o Drl 574 K- 1 } 5
918. WRITE (6v67)	 X14{Y}J,F^,I),t;4(I,^I,F<	 2),L14(I}^i^F }';),>^^tX,U}F }4>,
919. lD4(I,J,FC,S)
920. 576 C014TI14UE
921« WRITE{6} „-;)
92'r'. 575 CONTINUE 
923. IF(I.EG).2.CIR.I.EG).4) WRITE(6765)
924. I F (I. EO	 I .OR. I . EQ. 3) WRITE ( 6, 69 )
925. 574 CONTINUE
926. WRITE(6765)
927. WRITE (6, ;x;52 )
928. 852 FORMAT(` E4')
'92"7. DO 577 1 =1,5
.10 30. DO 578 J=1 ^ 5
931. DO 579 F:, 1 , 5	 .	 .. .

^5^32. WRITE(6167)	 E4(Tr`I}F; , 1},E4{I,J,F;,::%,E4(I.I}F„^;3,E4{	 gi,1 ► F^}^#)
1, E4 (I, J, t', 5)

1,034. 579
CONTINUE

135. WRITE(6, 68 )
5136. 57$ CCINT I NUI 
5', 37. lF(I.EQ.2.OR.I.EQ.4) WRITE(d.,65)
938. IF(I.EQ-1.OR.I.EGj .3) WRITE(6,69)
:a In 577 CONT I NUE
940. WRITE (6,65)
5/41. WRITE (^•,1_;5^ )
942. 853 FORMAT(' F4"))
94,:" . 110 580 	 I=173
944. DO 581 J=1 , 5
945 . DO 582 K=175
946. WRITE(E•767)	 F4tI,_i, F':,1) }F9(I,J,F:,	 )yF4(I,A.I,F	 ,	 11),F4(I,J,111;,4)
947. 1,F4(I,J,K,S)

5;12 CONTINUE
^451 . WRITE(6,68)

950. 581 C014T I14UE
P51. IF(I.EGl.2.OR.I.EQ.4) WRITE(6,65)
R52. IF(I	 EQ	 1.OR. •.EQ.3) WRITC(6>650)

r	 a5^;. 580 CONT	 LIEI14
"a 54•. WRITE(6,65)
1955. WRITE (6, x:154 )c"t561. 834 FCIRMAT V 04-')
957. DO Sa3 I=1's
ti%St,1. LOCI 584	 J=1 ,5
95'=l . DO 585 k'-1 , 5
960. WRITE(6,67)	 t=,4(I,J,F;, 1),is4lI,^ I, F!:,^),C;gtI,J,F.,^i,C+^l{I,•_I,F:,4)
961. i104(11J,};,S)
962. 51.15 CONTINUE 
':163'. WRITE(6i68)
964. 4 CONT I NUE

IF(I.EQ4 -2.OR.I.E1".4) WRITE(6,65)
966. IF"(I.EG,.I.CIR.I.E1 .3) WRITE(6,6'9)
967. ,5;c13 CONT I NUE
9618. WRITE (6 y 65 )
5^69. WRITE(6-7855)
P70. 855 FORMAT(-'	 14')
971. DO 586 I=1,5
972. DO 587 J=1, 5
73. DO 388 i%=I , L
974. WRITE(6,67)	 XI4{I,_l, Fti, Z),XI4(I,J,k:,^^),XI4(I„J, F(, =.)
975. 17XI4(I,J,N„4),XI,1.(I,,.I,K,S )
976. 588 CONTINUE
977. WR I TE ( /_- , 6S-;
971= 587 C.ONTI14LIE

5t 7i RF (I. EQ.I	 1. O,. I. EQ. 4) WRITE (6, 69
981. 5S6 CONT I1NUE



.:	 .. :3e	 .FSr -	 -.. xsY.yt-u	 •F.:.Yi	 ...:.+c-was	 .-̀ zs-s._	 .•	 s...,?:W,	 p../=YI.a..; a ...:z..	 -	 u 	 mss.•.	 u. ....9.x.	 . cas	 .r	 > 

982.
ORIGON' 1. 

^^sWRITE(6,65)	 aQ.bi"^1POOR Q813, WR I TE (6, x;56)	 OF
84 . 8!56 FORMAT & L4 •' )
985. DO 589 W115 
9SQ. D O 590 ^.^=1	 5
987. DO 59 1 ^y l l
988. WRITEM67)	 XL4(I,J, K,1),XL4(1,J,K,2),XL4(IvJ,K,??XL4(I,J,K,4)
989. 1,XL4(I,Jof;,5)
990 . 991 CONT I NLIE

'991. WRITE (6, 6S)
992. 590 CONTINUE
993. IF(I.EQ.2.0R.I.EQ.4)	 WRITE(6,65)
994. IF(I.EQ.1.OR,D.EQ.3)	 WRITE(6,69)

`7,9,9. S89 CONTINUE996. WRITE (6, 65) .
997. WRITE (6, ;x;57 )998, 857 FORMAT ( f 040
999. DO 592 1=1,5 

1000. DO 593 J=115
100i. DO 594 K=1, 5
1O02. WRITE(6,67)	 04(I,JvK, 1),04(I,.J,K,2'),Q4(I,JiK,; ),Q4(I,J,} ,4)
1003. 190010,03)
1004. 594 CONT I NUE
1O05. WRITE(6,68)
1006. 593 CONTINUE
1007. IF(I.EC•,. 2.OR. I.EQ.4) WRITE(676S)
1008. IF(I.EQ.i.OR.I.EQ.3)	 WRITE(6,69)
i00a^. 592 i_:ONTINUL'
1010. WRITE(6,63)
1011. WRITE(67858 )
1012. 858 FORMAT('	 R4-')
1013. DO 593 I=175
014. DO 596 J'=1 , 5
015. DO 597 K=1,5 

1016. WRITE(6,67)	 R4(I,J,F„1),R4(I,J,1„ 2:), R4(I,J,k„3),R4(I,J,K,4)
1017. I,R4(I,J,K,5)
i) 18. 597 O014 T I NLIE
019. WRITE(6,68)

10	 C). h, CONTINUE
1021. IF(I.EQ.2. OR .T'.EQ.4)	 WRITE (6,65)
1022. IF(I.EQ.1.OR.I,EQ.3) 	 WRITE(6,69)
1Q2,3. 595 +.ONTINUE
1024. WRITE(6,65)
1025. WRITE (6, 859 )
1026. 839 F) ;RMAT (•'	 V4'' )
1027 598 I=1,5}DO1028.2tom.;. DO 599 J= 1,5
1029. DO 600 K=I,Cl
1030. WRITE(6,67)	 V4(I,_I,t ,1	 ,V4•(I,J,K,	 ),V4(I,J,Kl3),V4(!IJ7Ki4)10::;1. 1,V4(I,J,K,5)
1 U;=;2 . 600 C:ONT I NUE
1033. WRITE(6,68)
11:34. 5'^ 9 CONTINUE
1035. IF(I.EC,.2.OR.I.EQ.4)	 WRITE(6,65)
1036. IF(I.EC,.1.OR.I.EQ.3) 	 WRITE(6,69)
1037. 15 C:ONTTNUE
1038.. 4 9';i ,:,TOE,
1039. END
104O. SUBROUTINE FC: ; (C;=;, T , J, K, L )
1041. I MF'L I C:I T REAL*O (A-H , O- c )
1042. DIMENSION C: 1•(i•00o, C:2 (i00),C:4(100)
1043. CALL F 12;P (C L, 11, J )
1044 GALL.	 F I P (C 2, 12, F^ )
1045. CALL PMPY (C:4, Q, C:1, I i , C:2.', I 2 )
1046. CALL FIP(C2, I2;,L)
1047. GALL PQPY(Gi, Ii,C2, I2,C4i I3)
1048. CALL FIF(C:2, I2, I )
1049. GALL	 FMF'Y (G4, I,:;, C:1 , I l , i=:'2, I ,' )
105O. GALL PINT(C:1, I11C4, I";)
1051. X =O. DO
1052:. DO I N=141
10)53. X.--X-G1 (N)
1054. 1 C014TINLIE
1055. XX"(2*I-1) *(	 *J-1)*(;:*K-1)*(2*L-1 )
1056. IF(DABS(X).LT.1.Lt-7) 	 X-0-D0
1657. C3=X*D ;QRT (XX) /2. DO
1 058. RETURN
1059. END
1060. ;:;t_ BRi'_)UTI NE	 FD:=; (Dc;> I , J, k , L )
1061, IMPLICIT REAL*8(A-H,0-G)
J062. DI HENS I ON Gl ( 100) , C 2 ( 100) , Gam; ( 100 )
1063. CALL FTPP(C:i, Ii,J)



10.64.
1065.

GALL PA(C ,12 ,1)	 p+^	 ^.	 4
CALL PMPY (C3 , I0- , C i , I 11 C 	 12) 	 ^.',

106-6.
10h,7.

CALL PDER (CI , 11, C3, Iv)	 POpvt
CALL FIP(1'12, I)	 Of:2,

1068. CALL	 P1v1F'Y (0221, I3 C 1, 11, Cam:, 12)
106':7. CALL PI NT (C 1	 11, C31 130
1070. X==o. Do
1071. DO 1	 N-1, I 1
1072. X4+C1(N)
1073. 1 CONTINUE
10174. XX=(2*1-1	 1 )
1073. IF(DASS(X).LT.1.0-7)	 X=0.00
1076. D'3=31. D0*X*D QRT (XX) /2. DO
1077. RETURN
1078. EI^1 D
107';+. SUBROUTINE FE D (E3 , I , J, K, L )
1t s6: IMPLICIT REAL*E:(A-H,0-Z)
1081. DIMENSION C:1 (i OO) , C2 ( 100) , C3 (i C)O) , C:4• ( 100 )
1082. CALL F'IP(C;17'I1710)
1083. CALL	 FIP(C'"', I2,L)
i 084. CALL F'MPY (C3 , 	 „LF 1 , 11, Cam', I2 )
1085 . CALL POER(C2,I",Cti ,I3)
i ()S61,. CALL PrIER (C I , . I'1 , 02, 12)
103:7. CALL	 FIP(C :, I,;', I )
1088. CALL	 FIF(C"., I,-::, J) 
10),=+9. CALL PMPY (C4 . , I4, C'.Z, 12 Cam., 13)
1 t:t4it:r. CALL	 P11PY (C2, 12, t::1) 11, C4, 14 )
10 1; 1. CALL PINT(CI, I1, C2, 12)
1092. X-O Do
1 0 15-13. DO 	 I1-1 , 11i
1094. X-X-C1 (N)
1075. 1 CONT I NI.IE
+^0':;^6. XX^(:^I-1)#(:#tl-1)^(":•^t:;-^1)x(^^L-1 )
W97. I F (Dt'ABS (X) .1..T . 1. D-7)	 X=0-D0
to"Ps. E3=X riDSORT (XX )
1099. RETURN
4100. END
1 I01. SUBROUTINE FF , (F3, I , J, K, L )
110:x. IMPLICIT REAL#w (A-H, i;i-Z )
110 1- D I VIENC; I ON	 C. i (i C► 0) , C 2 ( 100) , C:;:: (1 OO )
1104. CALL FIF'(C1, I1,I)
1105. CALL FIP(C2, I a!,L)
1106. CALL	 P1 11PY (CS, ;'	 , C I, I 1, C27 12)
i 107. CALL F IPP (C^, I 2, 7, )
110.:. CALL P11PY (C 1, I1, ,G2, I2, C:" I "B)
1109. CALL PDER(C :, I2,Cl, I1 )
1110. CALL FIP(CC-:, I3, I )
1111. CALL' PMPY (C'1 , I 1 , Cam', 12,1--,3, 13)
111:. CALL PINT(C;' ,I1NT,CI,I1)
1113. X-O. L10
1114. D O 	 1	 N= '1, I INT
1113. X X-C2(N)
1114--.. 1 CONTINUE
11'17. XX=('2*I-1)*(^ *,I-i )x"(2xt;-1)x(	 *L-i )
Ill:. I F (DAB':; (X) . LT. 1. D-7) 	 X=O.:OO
M .P. F3=X*DE.'QR'T (XX )
1120. RETURN	 .
1121. END
11:12. SLIBROUT I NE FC,w (03, I, J 7 K L)
1'1231 . 111PLICIT REAL*L:I(A-H7O-Z)
1124. DIMENSION 	 C:1 (1 t:^O) , C.' ' (:l 0O) , C;;:. (:t i:^O )
1125. CALL FIP(CI, I1, I)
11::6. CALL FIP(C2, Iy,,.l)
11:27 CALL	 P11PY(C3, 13, C:1,I1-, C2, 1	 )
1128. CALL PA (C2, 12, 2)
11::":;1 . CALL	 F'VIPY (C I , 11, C:2, I'::', C: 	 , 13)
1130. CALL PINT(C2,I:,C1,I1)
11;:1. X-C).Do
113.Z' . DO	 1	 1\1:=1, 12
11	 `,. X-X-C2(N)
1;134 . 1 CONT I NUE
;11'-:5. XX=(	 *I-1)*(:Z*,.I-i )
11:.:6. IF(DABS(X).LT.i.D-7)	 X''-O.DO
112::7 C1 "=X*L,SQRT (X X )
1138. RETURN
11 -:9. END
:1140. -SUBROUTINE FH:-, (HC:, I , ,I, I;, L )
1141. IMPLICIT REAL*'8(ri H,C-Z)
I1 MHEN_:ION	 C:1(1OCr},t... (;tC10},C::(10t^),C4(i ^it: )
114'=, CALL	 F IF'(C:i, I.1 , l )
1144. CALL FIP0.-:2_I"2, I)
1,145. GALL	 F'1iF'Y(::,, I,_I,^_:1, I1,GZ, Imo)



. a

1146. CALL PINT (Cl, Il,Cct, I,.l) ORIGINAL
1147, CALL FIF' (C::, 12, K) OF 1'00R1148. CALL FIF`(C:4,I4,L) QC9AiwWY	 d
1149. CALL PMPY (C3, , 13, CA . , 14, C2, 12)
1150. CALL F I NT (C2, 12, C3, 13)
115i ., CALL PMPY (C", 13, C1, I 1) C2 I.2 )
1152. CALL PINT(CIv I1,C3, I.-Z;)
11titil. X oo .DO if
1154. DO	 1 N=1, Il I
1'180. X=X+C1 (N)
1156. 1 CONTINUE
1157. XX=( '#I-1 )*(2*._1-1)^(s^t^;- 1)^^(2^L- 1) If115;.;. IF ( DAB'S (X) . LT. 1. D-7)	 X=O. Do
r151 H3=X*DS QRT (XX )
1141.

RETURN F^
116:2. SUBROUTINE FI ,( X I3, I,.I,I{',L) ^^
1163. IMPLICIT REAL*S(A—HO—Z) !
116-4. DIMENSION  C1 ( 101) , C:? ( 100 ), C3 (I 00)
;1105. CALL	 FIF'(C:1, Ii, I) li

116.6.. CALL FIF(M I3,J)
116,7. CALL F'h1F'Y (C2, I,.I, C 	 , 11, C3 i 13) !i
1168. CALL F I P (Ca, 13, t; )
1169. CALL PMPY (CIv IJK',C'I-t, 13, C2, I,_i)
1170. CALL FIP(C3,Iu,L)
1171. CALL PMPY (C2, IJ L, C 1, I,.Ik;, C3 	 130
1172. CALL PA ( C.-3 v I PA, 1 )
:117:3. CALL FIiFY ('C'1', Z i , C c„ I PA, C2, I JK'L )
1:174. CALL PINT(C2, II NT, C1, I1 )
1175. X=o. D0
1176. DO	 1	 IJ=1 , I TI+lT
1177 X=X-C._ (N )

l 7,:.. 1 C ONT I NUE,,
1179. XX=(2*1- 1) 	 ( 2*.- 1- 1 )ai (2*f:'- 1 )ai (::*L-1 )
11 81.x . I F ( DABS (X) . LT. 1 . D-7)	 X ,---0- DC)

1. X I3=X*DSORT (XX )
RETUR14

i i; lie. END
:1184. ;:;i_IBROUTINE FJS' (XJ'Z:, I, J, tw, L)
11..x,5. IMPLICIT REAL*S(A—H2O—Z)
11;,6. DIMENSI0N	 %;i(100)7C.'2(iC)Ct),C;3(1uC))
1187. CALL FIP(C1, I1,I)
lic_;L. CALL FIF(C:2,I2)J)
lI ti: '7. CALL PMPY(Cz., I t', Cl, 11, C2, I'2 )
1190. CALL PA (C 2, 12, 3 )'
1191 CALL PlIPY(C1, 11 7Q2, 12,C"7I 	 i
11';12. CALL PINT (C'2 , I'2', C 1, I i )
11931 . X= 0. Do
1:199 . DO	 1	 1\1=i, I
11515. X—X —C2 (N)
11 96 . 1 %;CiNT I NI_IE
1197. XX,=(2*1--1)aF(2*.-1-1 )
11 "18- I F (DA)=t::c M	 LT ..1. D-7)	 X;=C) . DC^ L
1i99. XJ ;=X*D°_QR'T(XX)
1200. RETURN
1201. END
1202. SUBROUT I NE FO: 3(i ^;;, I , ,J, k , L)
1203. IMPLICIT  REAL# _. (A — H, O— Z )
1204. DIMENSION C:l (i 00) , C:2 ( 100	 7 Cti: ( 1 00 )
1'205t. CALL FIP(C1, I1vJ)
1206,. CALL FIP(C:2, 12:,K)
1207. CALL	 F'iv1FY	 I'-':;, C:1, I 	 T:.'
1	 0t_;. CALL PA (C2, I2, 5)
1 2051 . CALL PMPY (CI , I 1 , C2:, 12, C;;I„ 13)

4

12'10. C ALL PINT (C2, 12:,0.1, 11)
3211 X--0. DO
1212 DO 1 N-1, I2 !^
1213.13. X=X+C2 (N)
121A 3 C:ONJTINUE j
1215 C2(1)==C:^;(i)— X
12;16. CALL FIP (CS , Imo:, I )
M7. CALL PMPY (C:1, I 1 , C2, I2, C3, I:
:1; i-S CALL	 PINT(C:2, I2', C;1, Ii )
'12 V-P. X=0. Do
1220. DO 2 N=1, 12
1221 X--,X—C2 (N)
3''' ',. 2 C:C^iJTINUE1	 •;•,:' XX:=('^*1-1)^,^(.-,a; 1-1)ar(20""'-1) 1
1224. IF(DABS(X).LT i.D-7)	 X 0.D0
1225. 03=X *Dc;Q R T (X X)
1226. RETURN
1227. END



3

3^

12 21^-...
1 229 .
1230).
1231.
12'.2.

12C 4.
1 235.
11236.
12,:.7.
1 >3,,--
1239.
A 240.
1241.
1242.
124,-,
1244:
1'245.
12'46.
1247.
124.=..
124':).
1250, .
1251.
1252
1253'.
1254.
1255.
1256.
1 257.
1258.
1 23:,.ti
1260.
1261.
1262
r,

A2t,4.
120.+5.
126x,,
1'267.
126.8.
126.9.
1'270.
1271.
1272.
127;=..
1274.
J .:.'7c
1'276.
1277.
1278.
1279.
1280.
128 1.
12:2:2.
12 8,3 .
.1204.
1285.
12.-'.6 .
1287.
1::-:S.
1289 .
1'"5PO.
12:1
1292.

1294.
1295.
1 2*96.
1297.
1298.

1:x.00 .
1.•C► 1.
1 .02

1;:.04.
1_05.
1306.
1 307.
1308.
1:=;C,9.

SUBROUTINE FQ3 (1,::.t, I , J, f:, L)	 ^ ^-,nrr r,
IMPLICIT REAL*S(A–H,C.–Z)	 IC^^"s •_ ^'	 ^"'

C i t 1 .y(1	 3	
r r '	 p	

rtr-aDIMENSION    	 c:► U) , C^. c. ► Ci) , Cti, (1 u0)
CALL FIP(C1, I1)k.)
GALL PA (C2, I2,.5 )
•.:ALL F'MF'Y t Cti^, T::^,.^".1 , I 1, C;^, I
CALL PINT  (C1 , 11`, l;e;, I ti. )
X=o. Do
DO 1 N=1111
X;aX+Ci(N)

i	 CONT INUE
CI(i)=Ci(I)' X,
CALL F'IP(C2, I,.J)
GALL PMF'Y(C3 I3,C2,I2,C1,I1)
CALL FIP(C2, I2, I )
CALL F'hiPY (C: i , I i , i :2, I2', C:., I:I• )
CALL PINT(C2, I27 C:1, I1 )
Xt=O. Do
DO c, tV=1, I 2
X-X-C2(N)

3 CONTINUE
XX-•(2# I - 1>#( .'*,.t-.l)#( #f;- 1 )
IF(DABS(X).LT.i.D-7) X=O.DO
Q._-1,-X*D. 1.74RT (XX )
RETL R14
END
SUBROUTINE FSS (S3, I , J, fti L )
IMPLICIT  REAL*S (A–H, G–Z )
DIMENSION C1l1C.Ci) C:2 (1t•C!),C::{1^: ► ^:,)
CALL' FIP(Cl, I1, I )
CALL FIF(L:Z,,';_I!,J)
CALL i"-'MPY (C", IJ, CI , I I I C2, t11
CALL PI14T(C2, 11, i_3, ICJ)
CALL FI(C_.,L)
CALL PMPY (C:1, IJL,C:'2, 11, CS, L)
CALL. FIP(C_a•, I1,K)
CALL PMPY (C2, IJKL, Cl , IJL, 08, 1.1) .
CALL PA (•_::I•, I PA, 4 )
CALL PMPY (C:1, I 1 , C2, I JKL , Cam., I F'A )
CALL PINT(C2, IINT,C:1, I1 )
X .=O. DO
DO 1 N=1, I I IVT
X=X+02 (iV )

I CONTINUE
XX='('"*I-1)#(2*' -1-1) #(2*K-1)#(2*L-1. )
I F (L•ABS ( X) LT. 1. L.-7) X'-G. Lac: ►
Gam.-X*DSQRT (XX )
RETURN
END
SUBROUTINE FF4(F4, I, J, k:, L)
IMPLICIT  REAL*S (A–H, O–Z )
DIMENSION C1(IOCi), C:2 (iOO),C.':=•(1C)C ► ),C:4;100)
CALL FIF'(.=:i, I11 J)
CALL F I (C2, K )
CALL PFIPY (C31 JK I .0 1 , 11, C2 7 K )
CALL FI(CL,L)
CALL PlvIF'Y (C2, JKL, C::_., Jf • C:1, L)
CALL F'I14T(C: , I1,C27 _I,'L.)
X=0 Do
DO i tJ :u 1, I 1
X-.X+i_ 1 (N)

i	 C ONT I NUE
C:1(1)-C:1(1)–X
.'AL.L FIP(•:.::I., I	 I )

CALL F llPY (C::Z, I, C:., 13, C-1, I I I)
CALL F'IIJT (C:I., I::.,i	 I:)
=0. Do
Lu:. ' N=1 , 13
X-•X–C:::, l IN )

2 CONTINUE

I F ( DABS (X) . LT. 1. D-7) X-O. Dc)
F4=X#LE•CJRT (XX )
RETURN
END
EUPROUTINE FG4(G4,I,.-I,K,L)
IMPLIC_•IT REAL*•E. (A–H, G–Z )
DIMENSION C1 (100),C:2(100),C:3(16C,)
CALL. FIF'(C2, 12, K)
CALL FIP(C'1, I1,L)
.::ALL FTIPY H_::_., i.;L, C:1, 11, C:2, 12))
CALL F I (C:1. , J )



1310. CALL PI ,IPY(C:2, ,I! L, C1, J, C3i I• L)
1311. CALL PA(C1,IPA,4)

CALL PMPY(C 3, I;:,C2,JKL,C;1, IPA)
13 131 CALL PINT(C1, I1,C3, I3)
131 4. X-0. DO
1313. LICI	 1	 N=1, I1
13:11-1. X=X+C:1 (N)
1317. 1 CONTINUE
1318. C1(l)-31(1)—X
13159. CALL	 FIP(CC-:, I3, I.)
1320. CALL PllPY ( C:2, I2, C3 , 11, C1, I l )
13121. CALL PINT(C.37 I3',C:2, I2)
1322. X:,--O. CIO
1323. LICI 2 N=1
1324. X=X—C3(4)
IRK: kX^v('^ 

N
^IE 1 ),i (	 ^J-1 )^ 12^k:-1)^( :#L-1

1 '3 7. IF(LIABS(X). LT.1-D-7) 	 X=I"a.DO
1328. 04=XifDSQRT (X X )

RETLIR14
1 Z;30. END
1331. SUBROUTINE FL4(XL4,I,J,1 ,L)
1c:,32. I1,11PLICIT REAL*rI(A—H2O—Z)
1:3:2:3. DIMENSION	 ^"1(1CICI),C	 (1CIC^),I::^(1c:► ty)
1334. CALL FIP(C:i, IK,K)
1 CALL FIP(C:2, IL,L)

CALL PlIPY(C3, I1, C1, I( ,C:2, IL)
1-_-;37. CALL PINT(Cl, IINT,C37 I1 ) 

CAL L 	 FI (i •2, J)
1 '39. CALL	 PMPY(C3, I37I:: ;, 	 I, C:1, I I1'wT)
1340. CALL PINT(C1, I1,C3, I";)
1::141. X=0. DO
1;:;4'2' 1.O	 1	 N=1, I 1
1:=;43. X=X+C 1 (10
1344. 1 C014T I NUE
1345. C:'i(1)=C1(l)•—•X

11',:iA6. CALL FIP(C2, 12, I )
1-247. CALL	 F'I"IF'Y (%:2„ I::t,1::2, I2, I::1 , I 1 )
1340. CALL PINT(C-27 11 NT, C..;, I30
134 9 . X =O. Lira
1350. DO 2	 1\1=1 , I IIVT
1351. X-X—C:2(N)
1352. 2 CONTINUE
13712;. XX=( :*1-1)x(2*J-1) ><(2*F;-1)x('2*L-1
1354. I F (LIABS (X) . LT. 1.0-7) 	 X=(:) . UCI
1"135, XL4=X*LISQRT(XX )
1336. RETURN
1357. END
13.58. SUBROUTINE FMA(X114,I,J,};,L)
12;3:9 . IMPLICIT REAL*S(A—H,I_I—Z)
1:2;1 5:► . DIMENSION	 711tic:ICI),C.y(1c:IU),C:C(1cac:')
1:;1-1 CALL FI(C.:,J)

. ICALLLIF I iJT (C1 , I 1 , C2, ,_I )
1363
Hex.4. DO	 1	 i+J=1, 11
136-5. X=X+C:l (N)
J. $61_-.. 1 CONTINUE
1311_•,7. Ci(1)=C.lM—X
1:13.:1. CALL PINT(C:2, I2,C1, I1 )
136-9. CALL	 FI ( 312;,1 :, )
1 ';70. CALL	 F'I •IF'Y (I::'i , I 1 , +:: ', I2, 3:3.,1:, )
1371. CALL	 PINT(C:2, I2, C:1, Il )
11-:72. CIX-	 . Lug
1,,7:2' LIDO2 1u=1, 12
1374. X=X+C:':_' (N )
1;:;75. 2 CONTINUE
1ti;76 C:2M=C:2(i)—X
1377. CALL F I P (C;-:. , I 3, I)
12:73 CALL	 F'IiF'Y t 71:1 , I 1 ,+:•: , I:Z, +12:, I: 5
137:=1. CALL PI1 14T(C2, I27C1, I1 )

X = O. LICE
1381. DO` 3 N=1, I2

X-X-C2(I4)
1.213;:2;. : CLINTINUE
1;II84. XX=(2*1-1)	 (2*,_1-1 )'i (20:,-1 )
13x;5. I F ( DABS (X) . LT . 1. LI-7)	 X-CI . D0
1 XM4=X : DS RT (X X )
15:317. RETURN
15:88. END
1389. SUBROUTINE Fiq4 . (XIJ4, 1, J, f: r L)
i GI's? 0. IMPLICIT REAL # 1_; (A — H, O — Z )
131 9 1 . DIMENSION	 t:.1	 i c tr.i) , 71;2' ( 1 5,31) , C: 1(:l S:;tI )

ORIGINAL PAGr i

OF POOR QUALITY,



ORIGINAL PATE IS
1392. CALL PA (C2, 12, 1)	 ^; POOR QUALITYYiw:'32:. CALL F'INT(C:17 I1,c2, Ii)
12;9 4. CALL F I (C2, J )
1 11-::95. CALL PHPY(C3,I3,C1,I1,C2,J)
1396. CALL PINT(Cl, Ii,C3, Ia)
1397. X =O. Do
1411, 11-18. DG	 1	 iii=1, 11
1399. X°-=X+C1 (N)
1400. 1 CONTINUE
1401. 01(11=C:1(i)-X
1402. CALL FIF(C2,I27I)
140 :. CALL	 F'IIPY (Cc:, I3, C 1, I i , C:2, 12 )
1404. CALL PINT (C:1, I l 7 M I;:: )
1405. X=C). Do
1406. 1:10	 u tJ•=17 I 1
1407. X=X•-Ci(N)

1409.

_

=(^I^.#IE1)XX*(2*i-1)
1410. IF ( DABS (X) . LT. 1. D-7')	 X=O. D0
1411. Xlq4=X*DSORT (X X) '
1412. RETURN
1412. END
1414. SUBR OUTINE FQ4 (::,4, I , J,1 , L )
1415. IMPLICIT, REAL*8(A-H',O-Z)
1416-,. DIllEN:::IC:N C1(100),C:(iC)C)),C'-;i(IOC)),C4(iC)O)
1417. CALL FIP(C2, ID1, I )
141:). CALL FIP(C3,ID2,J)
1419. CALL PMPY(CI, IPI,02, ID1,C3 v ID2)
1420. CALL, F I P( C:--, I D 1, K)
1421. CALL FIPP(C2,ID3,L)
1422. CALL	 Pl IPY (C:4, I D4, C'-:, I D 1, C:2, I D	 )
1423. CALL PDER(C2,ID2,C:4,ID4)
1424. CALL PMPY (C3, IP2, C2, ID ;, C:1, IF'1 )
1425. CALL PINT(CI, II NT, C ', IF'2)
1426-^. X--o. DG
1427. DO 1 N-1, IINT
42:1. X=X-C:1 (IV )

1429. 1 CONTI NUE
1430. XX-(2*1-1)*( 2*J-i)*(2#Fl-;-1)*(2*L-1 )
1431. I F (DARE: (X) . LT. 1. D-7)	 X-O. D0
14.::2. Q4=X*DSQRT (XX )
143:::. RETURN
14:::4. END
14:::5. SUBROUTINE FR4 (R4, I , t1, K I_ )

Ii"F'LIC:IT REAL#":(A-H2O-Z)
1437. D I HENS 1014 C 1 ( 100) , (--;2 ( 100) , C:*: ( 1 00) , C4 l 1 00)
14:::a. CALL	 FIP(C: ', ID1, I )
14:::'=1 . CALL FIP(C:::, ID2,J)
1440. CALL PMPY(r_:171P1,C2, ILr1,C':7ID'2)
;144:1. CALL F I PP (C:2, KM, K)
1442. CALL FIPP(C3,L2,L)
144: )CALL F'MPY (C4, I F'27 C:2, K2, 	 1-2)
1444•. CALL PMPY(C2 v IP,C1, IPI,C:47 IP:y)
1445. CALL	 P I NT (C1, I I IuT, C:::, I P)
1446. X=O. D0
1447. DO	 1	 N-1, I111T
144:::. X-X-C:1 (14)
1449. 1 C ONT I NUE
1450. XX=(2*I-1)*(2#,.I-1)*(2*K-1)*(2*L-1 )
1451. IF (DABC: (X) . LT. 1. D-7) 	 X=O. Do:)
1452. R4=X*DSORT(XX )
145 3. RETURN
1454. END
:1455. SUBROUTINE FT4 (T4, I , .-1, k', L )
145x.,. IMPLICIT REAL*S (A-H, O-Z )
1457. D I1^IEIJC:I Ol+l	 C:1 (i (:)(*0 , C2 (1 r.,0) , C3 (1 00 )
1458. CALL FI(C1,J)
1459. CALL	 P I lqT (i_:2, I ', C.1, ,_I )
1460. X=O.DO
14 6.1 . DO	 i	 14-1, I2
1,462. X'=X +C:2 (N )
i46.3. 1 CONTINUE
144-4. C2(1)=C2(1)-X
1465. CALL PINT(C1, I1,C2, I:Z)
146.6. CALL	 PA (C::_', 12, A.)
146.7. CALL	 PI ,,IF'Y (C:::, I ,_-:, C'1, I i , C2, 12)
1468. CALL F'INT(C:1, Ii,C3, I =:)
146--9. X--0. L)0
'1470. DO 2 Id=1 , I 1
1471. X=X+C:1 (N)
1472. 2 CONTINUE
147:::. C:1(1)-C:1(I)-X
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1474. GALL FIPtC..2, I1, I)	 OF P0OR QUALITY.
1475. CALL	 PllP	 (C	 , I 3, +_:^, I2, G1, I 1
1476-. GALL PINT(C2^,I2,C3,13)
:1477. X=Cr. DO
;47S. DO 3 IV Y i , I-
1 . 47'9. X=X-C2 (N )
141170. 3	 CONTINUE
1481. XX=(2*I-i)*(2*J-i)
1482. IF(DABS(X).LT.1.D-7)	 X=0.00
1483. T4=X*DSQRT (XX )
1454. RETURN
1485. E14D
1486. SUBROUTINE FU4 (U4, I , J, K, L )
14877. IMPLICIT  REAL*8 (A-H, u--7. )
1488 . DIMEN;'ION C1(100),C:2(100),ClZ s (iCK)
1489 CALF FIP^, C1, I1, I)
1490: GAL	 PA ( C2, I	 , 6 )
1491. GALL PllPY (C3, I3,) C1, I 1 , +::2, I2 )
1492. CALL PINT(C1,I1,C3,I3)
14';; C-1. X=O. DO
1494. DO 1
145/5. X-X+1-:1 (N)
1496. 1	 C ONT I NUE
1497,. XX=2*1-1
1498. IF(DABS(X).LT.1.D-7) 	 X=-O.DO
14 5—). 1_14=X*DSQRT (XX) / 1 S. D0
i-71OCr. RETURN
1501. EIVD
1502. w:LIEsF(OUTINE FV4 (V4, I , ,-I, k', L )
1503. IMPLICIT REAL*^-:7(A-H2O-Z)
1504. D I MEND: I C+N	 C:1 (i OO) , C: 2 (IOC ► ) , C:z-7 ( 100 )
1505. CALL	 F•IP(C:1>I1,J)•	 .
fi506. CALL FIP(C2, I2 , K)
1507. CALL PhiPY ( CCU, 131 C1 , I 1 , C2, I2 )
ITios. CALL PINT(CI, I11C:3, I3)
15109. CALL FIP(C2, I :,1-)
3510. CALL PI.1PY(C:37 I3,C1, I1,C2, I:)
1511. CALL PA (C:2, I2, 4 )
1512. CALL PI.1F v (C:1 , 117 C2, I2, C3, I3 )
1513 CALL PI14T(C2, I2,C:1, 11 )
1S14. X=O. DO
:15:15. DO 1	 N=1, 12
1516-, . X=X+C:2 ( iV )
1517. 1	 CONTINUE
1518. C2 (1) =1.:2(1)-X
1519. CALL FIP(C:1,Ii,I)
1520. CALL	 PIIPY (C:I11, I c7, C:1, I 1 , C:': , I	 : )
1521. CALL PINT(C:1, I1,C3, I3)
1522. X=O. Do
1523. DO 2 N=1, I,1
1524. X=X-C:1. (N )
1525. 2	 CONTINUE
1526. XX=(:Z*I-1 )-*(•2*J- 1) 	 (2*K- 1	 (;.'*L-i )
1527. I F ( DABS (X) . LT. i . D-7) 	 X=- 0.1:10
1528'. V4=X*DSORT(XX )
1529. RETURN
15110. END
1531. SUBROUT I NE FW4 (W4, I , J71-4, L)
i5`112. IMPLICIT REAL*S(A-H2O-Z)
157 •=' D I I1EN^: I C+IV	 C:1(? CrCr) , C 	 (i Cr0 l , +_ ;: (1 +:rCr
15:,11 4. CALL FI (C1, J)
15 75. CALL PINT(C2, I2,i--:1,J)
15:1116- X=fw1. DCr
15::77 DO	 i	 IJ-1, 12
i tip := .7. .._,.h-^+C:2f (Iq)
15,39. 1	 CONTINUE
1,540. C:2 (1) =C2 (1) -X
1541. CALL PINT(CI, II,C2, I:2)
1542. CALL PA(C2, I2,4•)
154;31 . CALL	 PllPY(C:3, I3, C1, II,i=27 12)
1;544. CALL FIP( C:2 , I2,K)
1545. CALL PMPY 0'l , I 1 7C2,127  C : 7, 13 )
1546. CALL PI14T(C2, I27C:1, I1 )
1547. X=0.6-10
1}48. DO 2 N= 1, I2
1549. X-X+C 2 (N)
1450. 2	 CONTINUE
1551. C2 (1) =C:2 (1) -X
1-7132. CALL FIF 0:2, 1'3, I )
1543 CALL	 F't•1F'Y(C:1, 11,+:3, I3,+^2, I: )
1554. CALL PINT(C2, I2',C:1, I1 )
1555. X=6.00
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1627.
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1629.
1.630.
16-31.
1 632.
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RETURN
END

IF(IDIl-lX*IDIllY) 10.,10,20
to IDIMZ=O

00 TO 50
20	 IDIllZ=IrlIlJX+lrlIl,lY-1
uw 

30 Z(I)=O D	 '
DO 40	 M%
DO 40 J:;-I,lDrilY

40
50

END
SUBROUTINE	 X,IDIMX)
DIMENSION Vl),Y(i)
IF(IDIIIX-1) 3,3,1

1	 ,

UPT=EXPT+l. Do
2

	

	 .
00 TO

^

4	 RETURN^	 _	 .
END
SUBROUTINE	 %,IDIMX>
DIMENSION XM,Y(l)

1
2	 _

GO TO i
END
SLIBRCiLITINE

3

IMZ, %, %DIMX,FACT.Y, I[)IMY>
DI	 l),Y(1)

8.20,20
10 Nrlim=101MY
20	 F(	 O0
30 1:10 80 1 - 17ND1111

40 ^
	 °-	 40,40-, 60

50 Z(I)=FACT*Y(I)+X(I)
00 TO 80-

60	 I	 (%)
CiO TO 80

70 Z(I)=X(l) 
80
9U	 MZ=NDIM

RETURN
END

*************^**********^****^****^*^^w**********+^*******^***
*******************^****^^^^^*^^^**^^^*^^*********^**^^^*^****^

**OBJECTIVE OF SUBROUTINE SCI!--4T : TO INTEGRATE, IN X,THE
FOLLOWING FUNCTION :

w* ^` SC(1)+SC(2).K+6C(3).X*e2 + ...+ SC(ISC).X*^(I 	 1>|.CClS<A.X)
f^ 9^(1)+SS(2).X +S5(3).X**2 + ...+ SCS(I3S).X^*(ISS-1)|.6IN(A.X)

1636.SUBROUTINE	 (RCO8,ICOS,RS^N,ISIN,SC,ISC,SS,ISS,A)
161.37.	 IMPLICIT REAL*8(A-H2O-Z)



1638..
1639.
1540.
1641.
1642.
1643
1544.
1645.
464 x_-

1647.
1645.
1649.
1650.
1651.
165:.
1653.
1554.1655.
1656.
1 657.
1 6-198.
165:/.
166-0.
1661.
1662.
1663.
166/4.

161	 5 .
1666.
1667..
1 668.
166x/.
1670.
1671.
1 672.

2674.
1675.
1676.
1677.
1678.
1679.
1 680.i^  

16..:1.
1L-82.
1683.
1684.
1685.
1686.
1 687.
1688.
1689.
16':0.
16'•11..
1 x_92r.
J 693.
1694.
1695.
16; 6.
1697.
1698.
1699.
1700.
1701
1702
170:.
1 704.
1705.
•1706.
:1707.
1708.
1709.
1710.
1711.
1712.
171
1714.
1715.
1716
1717.
171:.
1719.

.a:w^..w..w....rr.rwrra...--ww..caws---wsww.«..rw:.^.+......^w^a..ry.+«..+^....w.,.,s^....0>a..+...uw.r,Yw.rsv rests xs.ws w.a.wa.-.. -..:s. .s..,-.- ...-y . ,,,. -.- a_ s.+.xt-.+F. w:,..

iit

DIMENSION RCOS(i), RSTN(1),SC(i),.S(i),AA(10v)
1,A1 (10Q) ,Bl (10G),AB(i0Q)
AA (i) -0 DG
AB(1)=O.DO

IAB=i 4	 ^.
ICOS=u  

t31 POOR ISIN=0
IF(ISC.EQ.0) 00 TO 24
DO i N=i,ISM.
NN-N-1
CALL XMCAX(A1,IAi,B1,IBI,NN,A)
CALL. PADDM (RCOS, I CI; S, AA, I AA, SC (N) , A 1, IA 1 )
DO 2 M= l , I CCOS
AA(M)=RC:CS(M)t, CO TINUE
IF(ICOS.GT .IAA)	 IAA=ICOS
CALL PADDM(RSIN,ISIN,AB,IAB,SC:(N),Bi,IB1)
DO S M=1, ISIN
AB(M)=RSIN(M)

3 CONTINUE
IF(ISIN.GT .IAB)	 IAB=ISIN

1 CONTINUE
DO 1 0 N" 1 , I COS
AA(N)=RCOS(N)

1 0 CO qT I NUE
DO 11	 N=i, ISIN
AB(N)-RSIN(N)

11 CONT I NUE
20 IF(ISS.EQ.0)	 00 TO 21

DO 4 N=1,ISS
NN=N-i
CALL XMSAX(Ai,IA1,B1,IB1,NN,A)
CALL PADDM (RCO =,,.I COS, AA, I AA, SS (N) , A i ,,I A i )
DG 5 M= i , I COS
AA(M)=RCOS(M)

5 CONTINUE .
IF(ICOS.GT .IAA)	 IAA=ICOS
CALL PADDM(RSIN, ISIN,ABt IAB,SS(N) IB17IBi)
DO 6 M=1, ISIN
AB(M)=RSIN(M)

6 CONTINUE
IF(ISIN.GT .IAB)	 TAB=I::IN

4 CONTINUE
ICOS=IAA
ISIN=IAB

21 RETUR14
END

##ii•?eiF#iFiEie?e icie•Ii'#iFieirir',iii• iEie ###'.c?c ic?eic?e#ieitisis itieiririric ieii• iriA?eic?cirir7cie?r?rit'#^ :^yb

3<ir SUBROUTINE XMSAX INTEGRA TES (X **M) IN (A. X) OV ER X

THE RESULT OF THE INDEFINITE INTEGRAL IS OF THE FORM

Ai(i)+AI(2).X + Ai(3).X**2 + ...+Al(IA1).X'^'^(iN1-i){.C:Ci;IA.X)
81(1)+Bi(2).X + Bi(3).X** + ...+81(TBi).X^i<(TBi-1){.:^IN(A.X)

THE COEFFIC:IENT;: Al (I) AND Bi (I) ARE DETERMINED BY XMSAX
iFiFitie•sr'3E•3tirisiF•kicie?eiEiE#b?e?c$iitx',r'c3e'.cseirir$r#ir'str4Fiiici%•:eii•ieii•iexscic##ie?e•'si•itie?eicii•i^ie
##$e',F',eiride#ii'#ie'^$cie#ie'cic,"r#ieiiieieicii • #ieii'#?eieicr. is#ieic •ii#isiex$r#iti: iF3E3E k#•^i8i8S4'#i$
ANALYTICAL EXPRESS ION FOR THE COEFFICIENTS A i AND 51

CRC: TABLE'S, 26TH EDITION, PAGE 320, INTEGRAL NUMBER 392
ir',^iE'h # iE ieic#iE?e#?r #iF # ;^E?e icii• irib # ii•###?eie?c it ,rfc ^?r is de#it?r # iF :r'e it?e is ir',eie t ^c^..rir?r^ssr?#
-k3Fic>^#ieiEieir3c#isiF##ie3Eii^#'.ii: ii • ie3e3eicicicie#i: 1x31' :i'i^'rsir'^cie?Eyr?s?c#ieir5e4cib#icsi•icsc',r4ciest#

SUBROUTINE XHSAX(Ai,IAi,B1,IB1,M,A)
IMPLICIT REAL#:=:(A-H,Ci-^ )
DIMENSION C(i00),A1(1),BI(1)
FACTM� I.DO
IF(M. LE. 1) GO TO 2
DO 1 I=2, M
FACTM=FACTM*I
CONTINUE
IA1=M+1
DO 2 I=I,IA1
I1=I-1
FI1-1.DO
IF(I1.EQ.0) GO TO 33
DO 3 J=1,Ii
FI i-FI10_1
CONTINUE
I XA=M+°2^-I

c
C:
G
C.

L:

C:
c
c

C:
r_
C:



_~~~^	 ~~~~.^ ~^^ ^. ~~ .~ 	 . ...'- -.~ .^^ ~~-^

2	 CONTINUE

TO 6	
-	 ^

(J~~1)=0.D0

5	 CONTINUE
61	 IB1=11

RETURN
END

*^*^*^^**^***^^^*^^^t^^**^*^^*`a^^*^^^^*w**^****+w***

c
C

C

1720.
1721.
1722.
1723.
1724.
1725,
1726.
1727.
1728.
1729.
1730.

~
1734.

"
.

1737.
^^`~^
1	 .
1 740.
1741.
1742.

.

.
^-1743 .

1 746.
.
.

3 7 49.
1750.
175 1 .
1752.
1
1 	 ^

~
756.

~7 5, 7.
1758.
1759.
~'~~^
^'~^^

1 7 7

1783.

1'~5.
17,,:-::6.
1 787.
1 788.
1789.
^	 ^

.
1792.

.

.
1795.
1796.
1797.
17 518.

.
^~~~^
^~`^^

_~

** _SUBROUTINE %NCAX INTEGRATES 	 OVER X

** THE RESULT OF THE INDEFINITE INTEGRAL IS OF THE FORM

+ A1(1)+A1(2).X + A1(3).X**2 +~
B1(1)+B1(2)~X + B1('a-:).X**2 + ...+B1(IBt>°X*^+<IB1-i)|.^^IN(/^.^)

** THE C:OEFFIC%ENTG Al(I) AND Bi(I) ARE DETERMINED BY XMCAX

A
DIMENSION Al(i )JB1(1)
CALL	 1,IB1,A1,IA1,M7Alf

RETURN
END

***^**^**^*******************^*********************^^^*^^^*^

*****************^********************^^***^**^^*^********^***

*** SLIBROUTI19ES FI,FIP,FIPP AND FI3P, DEFINING THE SHIFTED
LEGENDRE POLYNONIALS AND THEIR FIRST " 2ECO|QD AND THIRD DERIVATIVF-S

°%}

DIMENSION COEFF(S)

CCIEFF	 DO
GO TO 50

7

00 TO 50
6

COEFF (	 0.D0
(6	 .D0

GO TO 5U



140.x.
1:30,.
1804.
105.
1:_:O6a .
14.0 7 .
1808.
j S:09.
isi0.
1811.
1812.
813

1;314.
1815.
1816.
1 1 .
i ia.

c•
1820.
i +_1 i .
1'M
1823.
1824.
1 825.
1 ti2r,
18271 1828
1829.
830.
"31.

,t S. ,7 .
•18X

38
t:+L w

1N+,P.

1 S40.
1841.
1842.
1843.
1844.
1845.
1846.
1847.

1849.
1830.
1851.
1852
185 3:.
1834.
1855.
1851+.
1857.
1 858.
18159.
1860.
1861.
1,_;62.
186:.
1864.
1 C1,5 S.
1861+
1867.
181+:^. .
1869.
1870.
1871.
ira72
1:73.
1874.
1875.
11=:76.
1877.
187''
1879.
1880.
1881.

C:
C:
C
C:
C:
C

S.. S.'#i#YK wiw.YTf rn aai^. s§RYrst :n Y^#:,.::.) f«.a 1:.vG;sn3#r-.^iSZ+RC:i.rtv.'Mas#.+YY . :Y!♦.elMikw^ia;.wF ,34 aA!♦FS -1 s Y • .._'. ..# a n: l :_i. i aC'. t-a. --.'afavn^a a> .< <.	 -.	 i . #	 . ♦ 	 n. •	 pMw1' 1'a^

ew

OF MtC r QUAM!"

5	 COEFF(1)=i.DO
COEFF (2) --20. DO
COEFF(3)-90.00
COEFF (4) =-140. DO
COEFF (5) w70. Dpi
,_0 TO 00

4	 COEFF(1)w-1.DO
COEFF (2) "=12. DO
C,CIEFF ( ) =-3O. DO
C OEFF (4) =20.)::0
00 TO 50
COEFF (1) � 1.DO
COEFF(2)=-6.DO
CGEFF(3)=6.DO
CEO Tf_1 50

2	 C OEFF (1) s -i . DO'
COEFF(2)=:2  .)::0
00 TO 50

1	 COEFF (1) = i . DO
°tti RETURN

E14D
:=UBROLITINE FIP(COEFF, IP, I)
REAL J•r8 COEFF, CI
DIME14SIO14 COEFF(IOC ► ),Cl(lOO)
CALL FI (C:i, I )
CALL PDER(COEFF7IP,C1,I)

RET LI R14
END
=+I_i$RCII_IT INE FIPP(COEFF, IFP, I )
REAL*8 COEI=F, CI
DIMENSION COEFF(1^u i Cl (100 )
CALL FI(COEFF,I)
CALL PDER(C:i,IP,COEFF,I)
CALL PDER (i::OEFF, I PF', ►_.1, I P )
RETURN
END
SUBROUTINE FI3P(COEFF, I3P, I.)
REAL*S COEFF,CI
DIMENS ION  C OEFF ( 100) , C 1(I OO )
CALL FI(C1,I)
CALL F'E:ER (C:OEFF, I P, C:1, I )
CALL FINER (C 1 , I PP COEFF, I P )
CALL PDER (C OEFF, I;c:P, Cl , I PP )
RETURN
END

##### iR ##ir## 3cir#irie# ieirSC# ti ie iii # ls3Firic# ti k 3F-e^e sE^i $i # i $e ii'9E**IrIf fir 'k• is i is^i i # it
3t'k4E3t3e^Fir#34##^s###ir iBiE# it t?drx irk 3eir irdeie iris#^biF4r fcie iF',s 	 ir* r*b *ir ib iEiF ir?E it dF

** SUBROUTINE PA, DEFINING A FEW AUXILIARY POLYNOMIALS (X,X**2,ETC)

SLISROLIT 114E PA (C OEFF, IPA, I)
REAL* =: COEFF
DIMENSICAN COEFF(6)
IF(I . EQ. 1) GO TO . 1
IF(I.EQ.2) GOTO 2
IF(I.EQ.a) GO TO -
IF(I. EQ. 4) GO TO 4
IF(I. EGA.5)	 TO 5
COEFF(1)-4.D0
COEFF ( .') =O. DG
CCiEFF ( .) O. DO
COEFF (4):W-5.DO
COEFF (5) -0. DO
CGEFF (6 )'-1. )::C:
IPA=6
GO TO 50

a COEFF ( I ) -0. DO
COEFF (2) -0. DO
COEFF(-:)-1.DO
I PA=c,
Gu To SO

4 C OEFF (l) -t). DQ
CCOEFF (2) =1. DO
1 PA=2
00 TO 50
COEFF(1)-1.DO
COEFF (2) -0. DO
COEFF(3)t=-2.00
COEFF (4) =0. D(:)
C-OEFF(5)=1.D0
I PA=5



2
GO 

EFF (l) =5. D0	 ORIGINAL PACE t
COEFF (2^) a0. DO	 OF POOR QUALITYCOEFF (3) "-6. iDO
COEFF(4)-0.DO
COEFF(5)=1.D0
I PA= 5
00 TO 50

1	 COEFF(i)=I.DO
COEFF(2)=0.D0
COEFF (3 ) =-1. DO
IPA--3

50 RETLIR14
END

##•ik3l•#deF#•ik•iE#ikiFi$iF•!t•iF•Jsih#it•3f•3F#ie#4ir•1E#•ii3isrY^ii•ir^i•^i•ir•iiif#^E#°.i•3i•ii'•{i•i^^Fieie3#ib^t•iFi#•iFit•'iE

C
C	 ADDITIONAL SUBROUTINES, USE D TO EVALUATE THE COEFFICIENTS
C	 114VOLV I NG PRODUCTS OF POLYNOMIALS A14D TRIGONOMETRIC FUNCTI ONS 3e ik
C

10

1

r^2
II

O

1884.
1 03 +.
13S7.
I SIS,a.
188,1.7.
1890.
1:,91.
1,39;2.
139:,.
1894.
1395.
:1,396.
1897.
:W'I$-
11,99 0.
1900.
1701.
11110x'

1903'.
1 904.
1 905.
1 11,00 +.
1'c 07.
111,105.

1910.
1911..

1916.
1'x:17.
19 11:1.
1919.
t 920.
"19:21.
:1922
1923.
1924.
1925. 
1 9:26..
1':27
1928.
1 r'-
1 "Mo.19,1.:+i «
1':,32
15133.
1 934.
1'' 35 ."r1513' +.
1937.

+
1940.
1941.
15042.
1943.
1944.
194.5.
1 46.
1947.
1948 -
1':+49.
15) IS 0 -
19ti1.
1';+52.
1 1515 

r,
15' 4.
;1!=sg.
1956.
1937.
1 '7 j,3 .
1951 9 .
1960.
15)61.
1962.2.
1'*6"
196-4.
1965.

SUBROUTINE Fl, M%", 1, J, K, L)
IMPLICIT REAL*E: (A-H, O L% Z )
DIMENSION CI (i;`r ) , C:^ { 1 OO) , C3 (1 G► Ct) , C:4 (10 ►:r )
COMMON , PI	 -
A=(I-C► . 5Do)*PI
CALL FI3P(Ci,Ii,ul)
CALL FIP (C3, I,--,, K )
CALL PMPY(C2,12,Ci,Ii,C3,I3)
CALL FIPP(C4,I4,J)
CALL PMPY.(C1,I1,C47I4,C3,I3)
IF(Ii.NE.0) 00 TO W

Cl	 DO
I1=1

DO l N;4 1,.I 1
C1 (N)=A*CI (N)
CONTINUE
CALL SCI14T ( C3, I3, C,4, 14, L 1, I 1 , C.2 v l2, A )
X=O. DO
IF(I4.EQ.0)' GG TO 11
DO 2 1U=1, I4
X=X+C4(N)
CONTINUE
X=X*DSIN(A)-C:3(l )
IF (DABS M .LT.1.D-7Y X:=O.DO
XX=2* (2*J-1) * ( *i'-I )
XP:--X*DSIDRT(XX)	 }
RETURN

NE Fl^i(XII, I,,.I,k;,L)
REAL# _, (A-H, O Z)

11C1(100), ►;.t(1OO),C. c, ( WO ), C:4(WO ),AUX ( 2 )
I
Pi
Cl, I1, 4)

110
1-,2
A).GT. i.D-2)
0. ti DC►

.	 q

CALL SC,INT(CS,I3', C:4 I4,C'1 I1 C -' IS
IF(I :s, .E ►.'!.C) GO TO 1O
DO 2 Ne i ,Imo,
X-X+C..I► (N)
CONTINUE
X =X*DCO (A) -C-3, ( 1 )
AUX(I14)L=X
A= (I ++-t-1) *F' I
CONTINLIE
X1'1=AUX (I) -AUX ( : )
IF ( DAB ; (Xll) . LT. l . D-7) XM :z C ► '. DO
RETURN
END
SUBROUTINE F1V (XiU, I , +_I,K, L
IMPLICIT REAL*S(A-H2O-7:)
DIMENSION Cl( IC► O),C;,'(1x:0),C;3(ic:► c:,),C:^1(iC► c;,),AIJX(^)
C0111 ,10N PI
A'-(T.--J) *PI
CALL F`A( C 1,I,1)
I;: =-i
u2(1)-0. TIO

j 

3
1.

00 TO 20 -



..C;y Wi6w tM .^.Mt^.,..t.R 4kfi14Ra M,-^fMMfMIW'I.f`IMd E.1 Yi Ll1%^-Y.tv-asaYac.1t^.`SXtiE_ P^^[.11 eat+lfti+k'UC^"'aMa+.t of 1: az 	 3. _.. ..	 y. es0 Y^. - 11`	 .	 n	 a	 3	 a	 fc: 	 ♦ b>S.f KJB

1967. I F ( DABS; (A) . GT. 1 . D-2) GO TO 20	 p^ ppQ^ ;^UA^.iT^G1 968. AUX (IN)=2. 00/ 3. DO
1969. GO TO a
1970. 20 X "C. DO1971. CALL SCI14T(C3, l3,CA, Ia,C1, I i,C2, ISE,A)1972. IF(I3.ECl.U) Cu TO 1011173. DC 2 N--l' 13
1973. XuX+C$ (N )r COIITI14UE1976. 10 X-X*DC(7E(A)-C$(1 )
1977. AUX(IN)=X
1973. 0 A^(I+J-i)#F'I1979. 1 CCJIJTINUE
1^^80. XN=( I-C^.DDo)*(j-C.tiDer)^+1='I*F'Iif(AUXlI 	 +AUX(2)3/2.DO
I =̂*I I RETI IFi]yB

	 ( XN) . LT. 1. D-^7)	 XN-O. DC
1 1783. END
1934. SUBROUTINE FR(R,I,J,K,L)
19=:s. IMPLICIT MEAL#o(A-H,Cf Z)1 1:36. DIIIENSIO14 C1( 140),C2(1GU),Ca(100),C4(100)
1987. COMMON PI
l se;. A-lI-U.5DG)*PI
1989. CALL PA (C3, 13 v  4 )

i 1990. CALL FIP(MI2,J)
1	 91. CALL P11PY (Cl , I 1 , C2,1 27 M I3 )3 1992. I c=i
1 993. C2 (1) =O. DU
15;94. CALL SL INT(C3,Y 3, C4,I4,C2,I3C,C1,I1,A)1 1-71 95. X=CI. D 4►15195. I F (14. EQ . O) 00 TO 1415,97.

* 1s;S9 ea. DO	 1	 14-1,14X=X+C4(1419 /9. 1 CONTINUE2000. 10 X =X*DSIN(A)-CS( 1 )
2001. IF ( DABS (,X) .LT. 1. D-7) A-0. DO

= 2002.. XX=2* (2*J-1 )
.'00t 	-; R=X*DSORT(XX )

2004: RETURN
2005.. END
20010. SUBROLIT114E A F'41A^^, I,J,I;,L, IA3, IF'4)
2007. IMPLICIT REAL* t(A-H2O-Z)
2008. DIMENSION	 t::itiU+7),C;^l1tat:^), ►::^s(1CiC^),^":411^ ► Cr)
20OP. COMMO14 PI
20 10. A= (J-C ► . 5Do) *P I2011. CALL FIP(C1, I10-0
2012. CALL FIP(C3, I3, I )2013. CALL	 F'ItiPY (C2, I 2, C:1, 11, C;.1, I ti• )2ol4. MALL FIPP(C4, I400
2015. CALL PIIF'Y (C1 l I 1, C4, I A-,1.,.Z:, I3 )
2017. (11.NE.0) GO TO 1uI201 S. i_:1 (1) -U. 1:10
201':P . it> Do i W1,11
2020. C l (N) =A*C l (N )
2021. 1 CONTINUE

+ 2022, IF (I :. CAE. 1 . AIJD. IPA•. EQ. O)	 GO	 Ti:i	 202423 12--1l2`024. C2 (1) =D. DO` 2025. 20 1:10 2 W1,12
0215. C2 (14) =-A*A*C2 (N)2027. 2 C ONT I 14UE

2028. CALL SCI IIT (C3, I3, C 4, I4, C1 , I 1, C:2, I2, A )2029. X=O. DO'030. IF(14. EQ.0)	 CMG TO 112031. 1:10	 ,:,	 N == 1 , 142032. X- X+C4 (N )20313. 3 CONT I NUF_2034. 11 X-X*DSI IJ (A) -;^;: ! 1 )
2035. I F ( DABS ! X) 	 LT 1	 D-7)	 X-:0. DO2036. XX=2*(2*I-1 )*Z2* -1 )203'7. A3=-X *D'-"-:QRT (XX )
20:=;:c. RETURN
2039. END
2040. SUBROUTINE FB3 (B3, I , J, i• , L )
2041. IMPLICIT REAL* t (A-H, O-Z )
2042. DIMEN=SION	 is1l1C► t:^),i=.^(1^:^'^i,Gti;Clcts;ti,^:4(1t^t; ► )
2043. Col"IMON F`I
2044. l:c'2:=O. DO

045. CALL FIP(C:4, I4, I )2046. CALL FI3P (C:3, I tit, L )204.7. CALL	 F'I fIF'Y ! C;1, ? 1 , C. , I;J, C:;l, I4 )



It

f.

2048 CALL	 IPP(C3tl3vL)
2049 : CALL PMPY t C2, 12, C33, 13 1 C4, 14)
=050.
20!rl I

IF(K. NE. J)	 130 TO 10 fi
CALL PINT (C3iI3vClvIf)I

2052.

'

031	 14-1113
a = 83-01" (14)	 OF P00"f'6^

CONTIN09I

2056. , 00 TO 20
2057. 0 A-W-J)*PL
203.8 DO 3 N-1, I2
2059. C2(14)=-A*r,2(N)
2060.
2061.

3
-

CONTINUE
CALL SCINT-(C3,Iz' I ,C4,1.4iCi?liPC2,12,A)

10,
6F(IS.ET. .0^ 00 TO 20
0 4 Nu	ro.

2064. B3wS3+CWN)	 I
206x. 4	 , CONT T KILIE
1066.
206-7. 20' 
206S. JK N. 	 TO 30

GALL P15to(C3vI3,Clvll)*o".'O 6 9 .
2070. DO 5' Nm i 1 1:3
2071. * B3=83+C3 - (N)
2072. 5	 - CONTINUE.
2073. 00 TO 40
2074. 230 AA=JK*Pr
207S. DO 6 N"-1 

I 
r2

2076. C2(N)=C2(N)*AA/A
2077.
2078.

6 CONTINUE
CALL,	 SCrlqT(Cz-:,r:?.,C4vl4 ,oCivlio C2,12, AA )

2073 . IF(I3. EQ. O) GO TO 40
20-S0. X=O-Do
2081. DO 7 N=1, I3'
2082. X=X+C3(N)
20 83.
2084.

7 CONTINUE
Ba=Ba+X*DCOS(AA) -CS (l)

2085. 40 IF" (DASSM).L.T-i-D-7) B3=0. D0
2 C.) E '/-- - - X=: (2*1-i)*(2*L-i)
2087. 83=B3*DSQRT(X)
2088. RETURN
2089.
2090.

END
SUBROUTINE FR3(R3vI'-J'K,L)

2091.
2092-

IMPLICIT REAL,*E:.'(A-H2O-Z)
DIMENSION CI(10()),02(iOC)),C-ti,(iOO)li',A'(100)

2093.
2094.

(--.,OivlMON	 P I
A= (L-O. WO) *P 1

2 05-1 51 - CALL FINC3,13,I)
2096.
20,'P7.

CALL F I P (C2 1 12,)J)
CALL P111PY (C 1, I 1, C2, 1 2, C3 v 13)

2098. CALL P I NT (C2, 12, C:1,  I i)
2099.
2100.

CALL FIR(Ci,Il,K)
CALL F'llPY	 , 13, Cl , 1 1, C2, 12)

2101. CALL PA(CZ,12,5)
21 02. CALL-	 PJJPY (.r-. i, 11, 0:2, 12, C3, 13)
2 1 Cl"--- C1

21 051.
204 2C(I ) =0DO

CALL SCIIMMI37C.
2106. X=O. DO
2107. IF(14.EQ.0)	 GO TO	 10.
210Q- DO I N=1,14

09. X=X+C4(	 )N
0014T I NNE21 10. 1

2111. ir.) *	 X-X*Dsllq(A)-C.":
'
:(I)

IF(DAESM.LTj. D-7) XmO.DO
XX=2*(2*I-lWN'J-l)*(2*K-1)

2114. RS=X*DSORT(XX)
2115. RETI-IR14
2116.
2117.

END
SUBROUTINE

2, 11S.
v	 21.19.

IMPLICIT REAL*S(A H2O-Z)
DIMENSION r.'l (100), C2 (100), C'..-:: (100) 0--.4 (100), CS (100)

2120. COMMO-11 Fli
2121. us=o.bo
2122. XX=2.DO
2 1 2,31-
2124,,

XA"1/2-00-I/2
IF(DABcl;(XA).GT.l.D-1) 	 A"X=o.DO

2125. IF(ID4.f---Q..i)	 GnO TO	 1
2126. CALL PA(CI,11,0)
2 127. IAUX:=J
2128. xxx"i.Do
2129. t--,O TO 2



#I
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2130. 1 XXX=2*J-1
2131. CALL PA (C2, I::, 4 )
2 132. CALL F I (Ca, J)	 ORIGINAL ^^t'^^`- 

v.
21V1=. CALL	 F'1^1F'Y(C1.I1,+.̀.:2, I2,C3,J)
2134. IAUX=L	 OF POOR QUAl. TY
2135. 2 I Sic= i
2136. C2 (1 ) = t:1. DQ
212-:7. IA=IAUX—il
2138.. DG C. I 14-1, 2
2139. IF(IA.NE.00 GO TO 10
214 •0. GALL PINT'(C3, 13, vC;1, I1 )	

-2141. X=O. DO
2142. DC 21	 N:=1,-I3	 .	 .
2143. X=X+C3(N)
:2144. 21. C ONT I NUE
2145. C'3 (1) =c3 (1') —X
214 E.. . CALL F I F' (C5, IS, I)

147.
r	 ^,

CALL F11PY'(C4, I4,C3, I3,C3, I5)
2148. CALL P 1 NT (C3, I rc, C4, 14 )
2149. X=O. Do
2150 Did	 12	 11=1,•117-
2151. X=X +C:^( N)
2152. 12 CONTINUE
21` 211. X=X."C:3(1)21 34. U =-L13+k
2155. GO T4 13
2156. 10 A-IA*PI
2157. CALL	 ^:C:I lUT (C^„ I::•, C4, T 4, C:1, 11, C', I ^:ti,, A )
2158. X=O. DO
2 1S9. I F (I 3 . EQ . 0) 00 TO 20
2 1 60. DO 4 INI= t , 13
2161. X-X+C3(N)
2162. 4 CONTINUE
216.3. 20 XA=DC:OS (A )
216.4. C014ST=X*XA
2165. CALL FIP(C5,I57I)
216/--.. CALL	 F'I .1F'Y (i `2, I2, C3, I3, C5, I '5 )
2167. CALL PlIPY(CZ:7I31,C:4, 14, CS 	 1,30
2168. CALL SC:INT(C:5, 15,C:4, I4,C27 12 v 	 13,A)
2 16-9. X=O. DO
2170. IF(I`=,.EQ.0)	 00 TO	 it
2171. DO 5 N=1,15
2172. X=X +C :5 (N )
2173. ^1 CONTINUE
2174. 11 L12-:"—U3+X*XA —C:5 (i) — C:ONST*X X
2175. C2 (1 ) =0. DO

176. 1:=, IA=IALIX+1;-1
2177. C ONT I NUE
2178.. I F ( DABS (LI 3) . LT. 1 . D-7) 	 U3=0. DO
217:7 . XX=(2*I-1 )*:XXX
2180. U3=LI;:!#DSORT (X'X )
2181. RETURN
21 _12. END
21:_M. SLIBFCIUTINE ACE IA . (M . , I, J, k:, L, IA4, IC:4, IE4, 114•)
2184. 111PL I C:I T REAL*8 (A — H, O — Z )
2185. DII'IEN:.:ION	 C1(•1OO),C:2(10O),C::;,(ic:)0),i--.4(iC)c.;)
21,8̂ . COMMON F.I
:187. A- (L-0.5DO) *P I

218lc!. IF(IC:4.EQ. l)	 1--0 TO 32
2189 . I F ( I E4. EQ . 1 )	 GO Ti=p=^
2190. I F ( I 14. El.. i ) 	 GO TO 34
21 5)1. CALL FI(C:i.,J)
2"192. CALL	 FIP(C2, I:2,1';)=, 1': 3. CALL	 F'h'1F'Y (i=::., I I;, C:1, J, C:2, 12 )
2194. CALL F'A (02, Imo, 4 )
21':5. GO TO 35
215^1-'.. 32 CALL, FIP(C:1, I11 J2 V7. CALL FIP(C-2, I20,")
219'S.. CALL PI'IF'Y ( C3, I	 2)
.219 15-0 . CALL PA (CZ, I 	 , 5 )
2200. i30 TO '35
°201 . 1:3 CALL F  (C2, J)
2202 CALL FI (I 237 1 )
:2:'203. I 2-J
2204. 13=K
2205. GO TO '=1c
:2206. 34 CALL FIF'(C:1, I1, J)
2207. CALL F IF, (C:2,12,k')

208. CALL	 PMPY (C::=„ 12", C:1, 11. , 	 , 12)
2209. CALL	 PINT(C:2,I:::,C31I:^,)
2:x:10. CALL F'A(C3,T3,4)

211. 35 CALL	 PiIPY(C:i, II -, C 2, 12,+_x;, T:_ )

,w

t



~ ^~^ ^~=^^	 _-.~_.~.~^^ .-~_^ ^ ~ ~ .^~^~^

<

*

A

,
*

2212. ISC= 1

22 14. CALL	 I^~A>

~ ~^^^ ~~2217. DO	 1	 rq-1113	 x^xw^+""^*"
OF POOR

22 19. 1 CONTINUE
10

2221. CONST=X*XX
2222. CALL FIP(C4vr4,I)

2224 CALL	 F'l-lPY(C2,I2,C*',I3vC4,14)
2225 CALL	 2`A>

2228: DO 2 lq=M4

2
20 C'l

2239. RETUR14
2240. END

2242. IMPLICIT REAL*8(A-H2O-Z)
2243. DIMENSION^C4<1U^),^^(l0Q)
2244. COMMON PI
2245.
2246. ^

"
2240.
2249. ~
22,50. .
223 1 .
2252.

.
2254.
2255.
2256.

^ '
12, A)

2,259.
2260.
2261.

.

. 3
2264. 10
2265. CALL FIP(CS,15,I)
2266.
2267. CALL,
2:268. CAI-L	 C3, I3,^^>
22650 .

,
X=0.

2270. I F(I5.EQ.00	 GO TO	 11
2271.
2272.

4
^ 1i

.2275.
2276.
2277.

2
2279. .
2280.

I
~^~~. ._2.~O
2283- _
2284. IF

~ ~
X/2.D0)

2287.
2288. END
2289. SUBROUTINE
2290- IMPLICIT REAL*8 ( A--H'O-Z)
2291. DIMENSION[^1 < 100> , ^^( 100) , ^^( 10U) , ^4( 10^)
2292, r^
229"B. IF<IK4.EQ.1>	 00 TO	 10

'
"̂

^̂



'^ 04. A= (t--4 Still) *P I
,	 96. CALL	 FI (C.:'7 J>	 u ^°^	 R^,	 p ^'CALL PINT (C:1, 11, C 2, J) 	 OF V^!, ` P.

2297. —U. DO
}
X̂

r 2298. LILT	 1	 NC" 1 7 11. n
2299. X.=X+C1 (N) 1

300. 1 CONTINUE
2til01. C:1(1)=C1(1 ) — X' I

F 2_':: 0 —' CALL PINTM2, 12, C:1, I1)
XXX -2*J-1

304. 00 TO 11
2305. 10 A= (J-0.5 30) *P I

* 2306. CALL PA(C1,1171)2..07. CALL	 F I IVT (C:.: 7 I2, C1, I l )
1 2308. XXX=i . DO 1`2	 '=0 .

:—'^3 0. 1'1 CALL
^I.'ALL1^'I^IF'Y^C17

A	 C =`, I3,4)^
I 17 C2, 12, C3, I:_. )2311.

L'
2312. C4 (1) =O . City a^."r."r	 r.._.13. ^.	 r^ ^.	 —.r	 r	 rrCALL	 CIIJT(C	 , I^,C37I3,C4, 1SC,C:1711,A) {?213 1 A . . X=() Do t
2315. IF(I3.E17 .0)	 00 TO 12
2316. Uu 2 N= i , I 3

,2117. X=X+I:,3 (N) i
2315 "' CONTINUE f

'319. 12 XX=D":;IN(A)
rYrr U . C:OIgST=X*X X
2321. CALL FIP (C4, I4, I )2 ,22r CALL	 F'MF'Y (C: i , I 1 , C 	 7 I	 , t^:4, 14)

i 232o -;. CALL	 F'I ,IF'Y (.0 2, I :7 C3, I =;, C:4-, I 4) 1
2324. CALL	 ^,CIIJT(C^, 2^;,C:4, I4,1.:1, I1,C2, I 	 , a)--1. 5•

X=o. I.It.f
^

x 2326. IF (I4. EQ. O)	 00 TO 13
2 •=127. DO 3 N=I, I4
232:-1. X=X+C4 (N )
rr.a r^rl2 2' _; CONT INUE

X ?^,2330. 1 SL =X*XX—C:3(1 ).
2:3 ;:;1. XX=2 LICE a233'2. XA=I/2. 	 DO—I /2
2333. IF(DABS(XA)' GE.1.D-1) 	 XX=tt.D0
233A . . X_X—COIq=T*XX
2335. I F (LIABS (X ).. LT. 1 	 D-7)	 X=0. D0
2x;36. XX=2*(2*I-1 )*XXX
2337. XJ4.= —X*D .+ORT (XX ) it

2'_—:
',%:8 RETLIR14

2'--- END
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