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The reduction of the 0(53) integrs differential equations
derived in (1] to ordinary differential equations using a set of
orthogonal functions was described in (2], Attenticn was focused
on the hover flight condition.

Since the writing of [2], we have also decided to evaluate the
set of Galerkin integrals that appear in the reduced equations by
making use of nbnrotating beam modes. Although a large amount of
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
computations.

The equilibrium solution to the set of 3n equations obtained
as described in [2] was determined as the solution toaminimization
problem as follows. Let the 3n equilibrium equations be written in

general form as

fvi(xlple--o,xm) = 0 (l)

?wi(xl'XZ""'xm) = 0 (2)

|
o

(3)

fei(xl,xz,...,xm)

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

vector of equilibrium deflections

[Vel'vez""7wel’we2"";eel’ee2""’een]'
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
X = 0 require 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 aquations (1) to (3) is then
m= 3n-40
The solution to the equations was obtained by finding the vector

[xl,xz,...,xk] that minimizes the function

2

£ wi

fie>

1f(f2+f + £2,) : (4)
io1 vi o1

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 é[xl,xz,...,xm], corresponding to the minimum of
£, 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 £, is used as an initial
"guess" for the other package, the value of £ 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

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

listings. One such approach, which may present numerical difficulties
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for some cases, was to approximate af/axj ( = 1,2,...,k) as

m) - f(xl’o-nIXj+A'n..'xm)]/2<A)

af/axj = [f(xl,...,xj-A,...,X
for a sufficiently small value of A. The other approach was to use
an analytical expression for af/axj.

The functions fvi’ £ and fei are of the following form, with

wi
summation in j and k implied:

£

It

(VI)., v_. + (WJ)j w

ol i “ej ej * (TJ)j eej

-+

vej[(VV)jk Ver T (VW)j Wop * (V‘I‘)j 0 i)

+ ng[(WW)j weki+ (WT)j Ol (T'I‘)j eej eek

t Vei Vex L VW) ypp Vor, + (VW) 5pp Wop, + (VW) gy Bgp)]
T Vej vek[(vww)jkL Wer, * (VWT)jkL Ser!

+ wej wek[(www)jkL WeL + (WWT)jkL eeL]

+ [(VTT)jkL v + (WTT)jkL We + ('I"I"I‘)jkL 8 .16 (5)

e]j j ej’ ek Oer,
{for oo = v,w,0), where (VJ)j, (Vv)jk, etc., denote the respective
coefficients of the terms Vej’ vej Vak? etc, These coefficients

are functions of the Galerkin coefficients, of problem parameters

such as collective pitch and pre-cone angle, ahd of the inflow ratio
A. These coefficients would be independent of the elastic deflections
if X were not dependent on these same deflections. For these cases,
Bfai/axj would have a relatively simple form that can be easy

expressed in algorithm form. For example,

SR—
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afai/avej = (V). + [(VV)jk + (vv)kj]vek + (VW)jk W ok + (VT)jk eek

j

+ (VWV) . L) v

+ [(Vvv)jkL + (Vv Lkj ek Vel

+ [(VvVTD) .

AV n Ve Ver, sxn F (VT ap) Ver fer

8

+ (VAT jkL eek eL

+ wek[(VWW)jkL War, )jkL eeL] + (VTT)

(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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30—t
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LD SO
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LR I R AT A% o ao T T

SISO T ) ST RIS TR STt ]
s @

N

SSOG IGO0 L
~a{

-1
(1T o)
.,

ALY &Y
T
z k] L] s 8 = % a3 s 3 e - =

3
U

RN

ARy &Y ]

FAP I R R PO B b BT B
o

N G- B e Crd Fing
a9 [ 3 - .

Frose e Fante i ke frale ot s i i 8

LSt DL f L D0 L3 B3 £ b

1111

ot
-~

444

Loz

1001

1GOE

.rguw .,.1

AL
O O0R NALWY

b

Lot g

LR

(72 1)==0,31375030
(7,2)=0,9192193D2
L7, 3) =0, 250551 &02
U(714)a~0.711502302
L7, 0)==0. 402070703
{7 &) =~0. SLE94ST04
(T 7)=0Q, 897087212
W7,8)=0, 8750215904
WS, 1) ==0,846120702
e, 2) =0, BosEaesone
WS, B)s=0, 272070502
LIy 4)==0, 599309472
h(@,5)=0.4059§§%&%
LH S &) =2=Q, 100N
uig:$32-8=§2 OTEEHA
L¢E, 2) =0, 521885902

SOOTO 1112
Lo 2 Is=l,8
o3 =Y, 3
CALL FA41(R41(1,.0)510u0)
X341 ¢J, II=K31(Ts0d
TINUE
TINUE
4 N
1)=

min] 4 I=1,8&
FILCN OEGRT(Z. DO®NI—1.110)
CONTINLE

3 A H W R R R R W R WU % %305 W b de T3 3 Fe F 26 40 30 3090 90 5 30 18 3000 S db b St b b st R T
3 4
# THE COEFFICIENTS Ul(I:-l) AND LI(I,) WHEN LEGENDRE
; FOLYNGMIALS ARE LISED :

DO 1001 I=32,8

D 1002 J=2,2

CALL FLULULLICTI, DI, 051,00

CONTINUE

LI(T, 1)=0,00

(15 1)=0.00

CONTINUE

DO 1003 J=1,8

LC1,.0)=0.00

¢1, dy=0, 00

UL (2 J)=Q, DO

LI¢2, ) =0, DD

CONTINUE
* *

..............

115 wuar»~mcn5TsL.

o)
CLOOR T == EPU~J|BU/ 2 O0%FT)
Z7=DETA~-DIETA
DIy 4 IRETA=I,NBETA
BETA~=BETAL+LBETA% (IBETA~1)
WRITE(E,Z%)
WRITE &, 30) BETA
COSB=LC S (BRETA)
uINB~UwIN(EETﬁ)
SEB=2INE%#2
EéB:lU Bl
L2BOEA=EPSI#CZB/EA
Z4~EICESI4C2ROEA
SRCB=SINE#COER
LL=3AMAXCOSR/ &, O

"l

X?=CHORD#COSE/ 2
R S=CIBOEA*LZE/ 4
X1é~EF3”#X1* i ITNE
X2&:=X 1 #COSRE
Do 5 ITHETA=1,NTHETA
TH&TAC-THETHL+DTHET&#(ITHFTﬁwi)
wRITE(é,gl) THETAL
WRITE (&, 32) ]
COSP =000 { THETAC )
SINFL=DSIN(THETALC)
SCC=S INFOWCIIEFGC
COSPOu#E
aj =20
= 2L S TP
COER0=2%020~1
SINSC=Z#ST0T
xzumeanﬁ*ngggﬁngagﬁﬁacEE LR L —ER 5 LHORTE T NE/ )
AXNS-ALMBOA#CEEXS TNFL# (I +EFS I COOORP T #0217

R it ks b SR e o, nmvnn 1 W 25

e Y

RRRELED




L] e o e i iy i Ak Yot et ot s Sty oy o Wt Wb A - S SRR B 6 Wk SR N R N DL 33 TR “mt’r’a”vnms g T BT T S i

ORIGHNAL 177 7 g

320. X 4=COOCP I #COSB#COSFC , OF PUOR QUALH 1’
g21. XE=EFS3JE# ( RIETA=XJZETA) #5CO0#SBCR
TRZ. X7==Z7H#SCCC
223, X10=5 INPCHSINB |
sz4. XI1=X10%#C2C
gn@. X12uDETARSZC+DZETAXDZC
a2k, X14=X124C2EQEA .
Z27 . O %17=EFEa#XLMBOA%SZCHCOSPD !
28, ek X1S=EPSS#* XLMEDA#SINPC :
2% X20=EFSS#Z4CO0O0F I #COSBES INFLHCRC
20, X2 1=EPS2#LHORDRSINB#S2C/2
cich X2o=C2BOEA*COSB*SINPCHIOS20/2
i xsgué;2*52?6 X o 1
R ic ZEuER SR %* ‘.u.t'ifl.ac‘ ke
£33 §24=—2_*m552a .
cicags XZOuEPSSHX 143 NP . i
icloN X26=SINB#COS2C
237, ' X27=XF#SINEC '
Zag. Cotede XE?EEPEJ*XLMBDA*bU FD
2o, Xal=X22#SINPL g
240, pecicietTwelm g
adl. Ciese XB4=ERSES#XLMBIAX (L2C~-2%520) >
a4 Xob=L20~220/ 8 :
a4, YE7=XZERCOSRE | ;
244, XSw=NS L% (2R020/3-520/2) %
345 xao:azg*azwpc*cobzc/; . g
S4L,. Yi=XJETARE2CHXNZETARLIC-NJCST . |
247 . Zae% Lo Ye=sBOR+X 27 2 ALMEDA+X L #CTO0R T X 304008 E-X 1 ewDHORD/2 :
24, YYE=EFSEJBHY 1 #SBOR :
4%, (L Y4=C2BOEA# ( SBLB+XE7%XLMBOA) /2 3
S50, YOEERSZRXSIHCZB/EA |
&l Ye=RETA#LZC+DNZETA#S20 i
262, Y7==EFS2uUBRY ] A02ER !
D3, Y1Q=ERZZ4ztX 10 :
254, Yil=X1a&kCOapo
TS, o _Y12=XLMEDA#SCOE N - _
354, Y1d=(1+EPud*”*GDOﬁFI%&2L)%bH #COSF0 i
257 . Y 15=G2RBOEA#COS B COSETH G2 i
-._‘!IS::‘:‘ - Y1iE=ER=Ee "'“'Yj i 'k'L-U 'F LS C'.- ,‘
259 Y17=EPSZ# L L #COSFC i
IA0. YiS=2#S INB#LZC %
CT-% Yi?:SINEE%DED{E
A, YEZ=(1-C2C/B4E2C0) /2
Z6E. . Y=L 2Be02CRTDEFC
aed. Y 2= X7 %020
&S, Z1=ERS2# (XJZETA-KJETA) #02B#SCC0
ShG. Z2=ERSSGAMARCOSPO% (CHORDR#2) /74
b7 . Lo=Z2%02R
DEE. Zo=L2# SRR
ZeT. ZZBnEFEB%(klZETA—XJETﬁ)%uuwhl*EQm
L E70. OO 1 NELUNCT=NMIN, S
L2371, NX=3%NFLNCT
S ET7E. ﬁ;(ﬁ&uERE E&.0) 6O TO 1112
274. O3 b4 3050 36 B4 4 35 40 20 40 20 B0 4F IR B BB B 2R B B A B0 B A 1R A AP B SRR R S b b eb it I
ST = * B
H7k. NA=-1 ~ i
277 IF (WFUNCT.EQ. S, R NFUNCT . EGL 5. 0R. NFUNDT.ER. 7)) NA=1 é
272, o NA=(=1) %% (NFUNCT+1)
; Al=FI1({NFINCT)
Az=F I 1 (MFUNCT-1)
Al 1=NARNFLINGT / (2%A2)
ALZ=NA/ (2% (MFUNCT=1 ) #A%)
AZT=MAR (NFLNCT=2) / (2#A1 )
o A:f:NA/(d*(NFUNuT~1)%ﬁi)
a2, Ca% ALL,AL1Z,A21,AZ2 ARE USED IN SUBROUTINE FUMCT TO CALCLLATE
ei=fo E*% VE (NFUNGT=1) 5 VE (NFUNCTY s WE(WMFORET=1) AND WE (HFUNCT)
ST . \ #
5. W L B T R e R L :
LoonEw, C  THE VECTOR X(I) USED IN THE CPTIMIZATION ROWTIMNE IS DEFINED M3 o
390, c CXC1)aX(2) 5 oo ACERNFUNCT=4) 1= - |
ool i EUECA) S VE(Z) 5o e s YE(NFLNCT=Z) s WECL) s WELED 5 o oy WECHFUINCT=2) 5 %
93 L THETQE(i),rHETAE(A;v...,THETQE(NFLN|1)1
EFRc L 4% NOTE _THAT VE(NFUNCT~1),‘E(NEUNCT)vNE(NFUNET—l) ANDE WE (NFLINGT) :
294, o ARE CALCULATED S0 THAT THE.CANTILEVER BOLINDARY CONMOITICHNS AT R0 !
295, (" ARE SATISEIED. THESE GUANTITIES, LGENQTED HEBE IN THE FROGRAM BY %
6. L VENT, VEN, WEN1 AND WEN, REZFECTIVELY, ARE CALCULATED IN THE
ST . o SUBRDIUTINE FUNGT AND RETURNED AZ A LUMMHN VARIABLE TO THIS
SE, & FART_OF THE PECGRAM - . |
9. S owe INITIAL GUESS FOR THE VECTOR X(I) wwwdws
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AL LA Ls

L
2 2 Qe 0 L0100
- » - - -

Yy
U

AL
16018 O

s O3 %714
D) P .'.{'l'.i.; 3y
31 Qe
= a2 =

R Sadad e e R e TR

ORIGINAL PAGE &
OF POCR QUALITY
RAZRZ2 LN Q
00 % NF=1,NX
N TR iR %y F 2, GRADL Y
N L ’ [N APCERE] N
xvchamngF>—§A
CALL FUNCTN(NK, XY F1,GRARL)
XY(NF)=X(NF)
GRADINF ) ={F2=F1)/XA2 .
CONT INUE
RETURN * '
0 END .
1. SLUBRIOUTINE FUNCTL (NX, X, FEGE, GRAD)
7z N ERER BEEE, R O s e ey DER  NA» REFS, DEERT
Lol v 2 Foids R s RAY s FL \ SRR AN
74, DIMENSION X(24), GRAL(ZA) 2 XY (2a)
275, COMMON/VARL /EFE2, EFEE, EPSEJR, NFUNCT, NF
574, COMMON/VARS /XY
577, OATA REFS/ZE410000000000000/
575’. )\’Azl - g':é'
7%, o XA=DEURT (REFS)
=20, T 1 I==i.pX
SEi. XY (I)=X(I)
22 CONT INUE
Sz NFE=1
4, FER=FLUNCT{(X{NF)
25, OO 2 NF=1,NX
Sé. H=0. 001
i/ . IH""J-

CALL DHLAR(X(NF) H» IH, FUNCT, TIER)
GRALD(NF 1 =0E

SRAQ<NF)~(FHNPT(X(NF)+XA) =FLUNCTCXINF I ~RA) 3/ (RA+TXA)

XY (NE ) =X (INF

CONTINUE

RETLIRN

ENLI

¢ SUBROUTINES T EVPLIQTE THE COEFFICIENTS
:‘(‘IISIMJ):U (Isu)s AN 114 7

SUBROUTINE FX4;{X41,I,4)

IMFLICIT REALﬁggﬂ—HaG—Z)

DIMENSION C1(100),C02(100),C3(100)

CALL FIP(CE, I2,1)

CALL FIF(C2,I2,.J) .

CALL FHRY(CL,T11,02,12,C3, 1)

CALL FINT(CZ, IZ,01,1I1)

C2(1)=0,00

CALL PINT(CL1,I1,02,12)

X4 1=0.TI0

IF(IL.ER.L) GO TO 2

Ooo1 I=2,I1

X41=X31+01(¢1)

CONTINUE

XX=(a%Im] e (2%d-1)
IF(OARS (X413 . LT.1.0~7) X41=0,T0

X4 1=X41%DSHRT (XX)

RETLIRN

ENLD

SLBROQUTINE FLILL UL, U, T,

REAL#2 UL, LI, XX, ﬂb“RT¢UﬁEu»117:.353

DIMENSTON gl(iun‘,uiujuﬂz,ti(iuu

ALl FIFF(CL, 11, 1)

cALL FIF(L:llhzdg L

‘;_ZF'ILL F'”FY(‘:-z';Idvl::ivIl,l:f.-.'.',v 123

CALL PINTOOL, T4, 008 I3

Ll=0, D0

L= Q. TIO

O 1 Ne=2, I

U= +0d ()

WsU2 1 (N %0 7E00%#% (N=~1)

CONT INUE

AR+ 2w I=1 )8 (Zitd=1)
IF(DORS(N) LT, 1. T=70 L =0, 00
IF(DARS(L LT 1.0=-7) U=0.00
XX=DEERT (XX)

[REFEREEISS

b=l X X

RETURM

END

#% SLUBRCOUTINES FI,FIF AND FIPF DEFINJNG THE SHIFTEN

¢ LEGENDRE POLYNOMIALS £ \Nn THEIR FIRST DERIVATIVES

SUWRRGLITINE FI(QOEFF, I)
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ORIGINAL Pz

¥k ﬁ:\)

3]

720, OO 40 J=1, IDIMY OF POO
751 ReT+d-1 ' ' R QUALITY
7oz, 40 Z(k)aX(I)%Y(J)+Z(h) .
723, 50 RETURN
724, ENII .
725, SLUBROUT INE EDER(Y'IUIMY:X,IDIHX)
tT R REAL#S Y, X, EXFT
727. DIMENSTIO '(;),Y(l) ,
725, IFCINIMX=1) &, 8,1 ]
729 1 {DIMY=IDIMX~1 :
730, EXPT=0Q. 00 i
731, DO 2 T=1,I0IMY ]
7o, . EAFT=EXPT+1.D00 i
ecc 2 Y(I)=X(I+1)#EXPT
754" S GolTo e , }
735, 3 IDIMY=1
7. ¥{1)=0.D0 |
757 . 4  RETLRN
AT ENLI
73%. SUBRCOUTINE FINT(Y IDIMY, Xy IDIMX)
740. REAL#2 Y, X, E
741, DINENS IO X(i),Y(i)
742, IDIMYTIDIMX 1
743, Y{1)=0, 00
744. IFCIDIMA) 1.1,2
745, i RETURN
74k, 2 EXFT=1.00
747, OO % I=2,IDIMY
745, YCI)=X{(I-1)/EXFT
747, 3 EXPT=EXFT+1.L0
*7E0. @070 1 .
731, ENL . ,
TSE. C wadk END OF THE SUBROUTINES NEEDED TO EVALUATE X4L1(I,u) % i
755, D0 SRR R B A G B BB A B A B0 0 R IS T B A A R0 B e B B e A A 30 e B A b g :
" 7534, FUNCTION FLINCT(X)
755, IMELICIT REAL#E(A- H,u~7>
7354, INTEGER EPZZ, EFSS, EFLEJB
;E?- 1§IvE%quN VE(S), WE(E), THETAE () » FV(b),rN(h) FTHETA(Z) . FIL(E), :
T . : ‘
T, ODIMENE IUN EELTG(@: Ei‘):ﬁls _)_ B("‘)’C(-::)d:i‘\l.hl:-), SaS) . ':(:':':’_Eii‘.':':'/y!Z'w(iE:?_Ezaii_‘
760, 1) 1_H_(.v':3v o f’) 3_)\1 (o':"_v_-..-') 3 _"-J_\:":fl': _)_ ’ )\b(dv S &) AM(EE) )\N(-.w )29(3:61@) y F(E, &
Tl g,u(g),'(Hlar,S(g)ZAg(gvuzg)1da(u,a,u,u),ug§u7-luzw),gﬁgde)l o
7&2. GEG(S, 8y D28, FE(E, 8,85 8) » GR(E, 8) y HE (S, 28,80 ) XKIG(8, 8 S 5) y NJS(E,8) 5
A AXHE (S, &) 5 AL (S, 2) 5 XME{S,8) ) XINE (8, 8, ) , D2 (8, 8,8, BE {8, 5, 3)  Ra(2H &, &
7k, 5)7'7\'2;(&:":':,-.31\':‘:)vtic:(tht'-'vl::v;::)1T:.::(::»'aav‘g})vDFL.(L.-H.A)vE‘ELF(H"-:‘Z .
7L, DTMENSTON S8, 2, 8) ,VE(E,8,8) , W3 (S, 5) , RI(E, 8,8, YE(E, 8- 8), 23(5, 8, ¢
Tk, 1),A4(S, 2, 8,8),B4(8, 2, 8,8), 04 (8, 2,8,8) D4 (%, 8,5, 8) B4 (&, 5,5,8),
747, 2EA (S, 8, Cy &) 2 134 (Ho 8, 8580 HE(S1) » XTA (S5 85 89 5) 5 Nuld (5, 80 8) 5 XEA (S, &)
Z&xg, XL (g &y &y &) XPACE, 8, 8) 5 KNG (8, 2) 5 UG, 8) 0 B GRS 8) W (2L 85 8,80,
7, ARG (S5 S5 12, 8) 5 84 (B 5,2y TA(E, 8) 5 L4 (2) » VA (8, & 20 &), WALE, 8, 80, K41 (5, 8
770 COMMON/VARL /EFSE, EFSE, EFSSJR, NFUNCT, NF
771. COMMON/VARA/XY ~ e e e
; 772 COMMON/VARZ /X1, X3y XX3, X4, X5y Réy X71X:::):_"5’v4\1(.’7 X;‘:i’)\'{-f-'?;\i.-:"n 14, X.}‘J.
) Z?S‘- 1)(1!%»7 )\'121 Xi_.Eiz Xl';’v X2y 'a:::j 1»'213;3.'1 'Q.Ef‘-.zh ;\'xf‘}ﬁ‘ 2 X;‘l‘é’f,x;’»“?‘:"’ )5;:1::-'1 X;-'::’.'-": X'E,.":C’?x:,:t'lw
774, :'Xg:Jv XL’;’%:::, N4, X.g:ﬁ, ”:_::'.":n RET 2 X35, X339 X40, X{H 4 Yl ) \4_..'1. Y YIEH Y4, f!:lv YL_’_:-: Y?v YE
775, Y, YL0,.Y11, Y12, Y15, Y14, Y15, Y14, Yﬁl'_71 Yi'-;?: ‘1’1‘:’:}':&.71\/;_«;1 Z‘Y':’.'gg_\(u:d.\s‘l\l’;d:‘gv Z_l B
776, QZ2,2725,724,25+27,A11,A12, A2, AR, QST » CHORD, SINE, LOSH, S2R, 2R, SBLR
777. SCCOSFC, CRROEA, SORTE, ST, STCG, COS20, SINEC, VENL . VEN, WENL, WEN, THETAS
778, COMMON/VARS/ZDOOF ,5INPUZCEU,SEL,UEL,DELFlgELTﬁ,Ala,uZD,ElF,u,H,X;
72'.'-’- _1' s Xx..':.'_ Xl”#.z X, XN? O, Fs I?QF\‘, Elv A, By GE n:u EZl. :31 gl ]_‘_"L::'; _“[:.:57 ¢,»-!§~J xii.‘d: ZLE?': K
7'\‘5:0.' 2 XING, D5, PO, B3, R, 53, Ta, LE, VE, w..:i X233, 223,84, 54 04 T, B4 Fdy G4y H,
721, _ EXT4, Xodds XA, XL s XMG 5 XN, O, P4, Gd5 kG, 54, T4, U4, VA, WA, F I
7:,_::‘-.::. (I BB A AU i e A i U R T L R L LR L S cwwww-r
FE2, G DEFINITION IF THE VECTOR CX41) 2 XCE) 00wy X {SeN-4
7z, o LVE(1),VE(2),...,VE(N=-Z2)3WE(1),WE(Z), ...,NF(N—J) THETﬁF(il,
729, C THETAE(2),.s.nT HEtAE(N;J USEL IN THE GFTIMIZATION ROUTINE.
: Sl XY(NE)=X
; 787. N=NFUNCT—2
. » 758, g 2 Is=1,NN
i 7. VE(T)=XY(I)
2 790, I1=NN+]
751 WECI)=XY({I1)
« THE. I 2=2aNN+I
, 79, ) IUETAE(I)*XY(IE)
L 794, 3 CONTINUE
i 795 I 1=ChENFUNCT -5
v VAT T8 NFUNCT—~1
797, THETAE(IZ) =XY(I1)
7IE. Ti=T1+1
7Y THETAE (NFLINCT)=XY{I1)
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ORIGINAL PATT 73 «'
OF POOR Q! fr:ll. VY :
gg?. C *%%%k%***w****%w*%*ﬁ*******%%*%*%*#%**%%*é*%%
. ™
202 c .EeLgULATIHN OF VE(NFHNLT—i) VE(NFHNPT) WE(NFLINCT—=1) AND WE(NFLINGT)
£03, o ﬁuCLRDINu TC THE EGUATIONS ON FAGE 3% GF THE NGTES.
€04, AlIX 1 VE( 1)
805, Ni=1
204, ALX 2=
207, AUXS*NE(i) .
SO, AUXq=0
209, NZ=NFLUNCT-2
210, IF(NZ.EG. 1) OO TO O5
= DoS Ie=l,N2 N
gz, 2ﬁ=DSEGT(2'Dg*I_6éDUg
S, LIX 1=Allx]— iS4
?iﬂ. AU§§=AU§§+N1*T%(I-1§*E.wVE(I)
1. ALXE=ALIAG =N *SS#WE(T)
g1, AUXG=AUXG+NIAT#(I~1 ) #SEWE(T)
217, Ni=—N1
21, S CONTINUE
9. S5 NI=NFUNCT-1
220, VE(NL1)=A1l1#ALIX1+A12%ALIXZ
221, VE (NFLINCT ) =AZ | #ALIX 1 +AZZ%ALIXE
S, NE(N1)=911*AUXJ+AL”*AH§4
(P WE (NFUNLCT ) =AZ 1 #AUX3+A2Z4ALIX 4
24 VENI=VE (N1}
23, VEN=VE {NFLINCT)
2. WEN1=WE(N1)
27 . WEN=WE (WFUNCT) ‘
0 R i e 3 e 2 e BB 3 3000 30 20 B0 40 S B SR A 2 34 St S b b AR bl
(WA *
o CALCULATION OF THE INFLOW RATIO LAMBDA %
™ § (XLMBDA IN THE PROGRAM) 3
(W
QC%% CALL XLBOA(XLMEDA) .
u ;
- XLMBOA=O, G2P2700# (DSERT (1, DO+3E, 197 200%THETAL) =1. 007
oo #
D 40330 b R R 00 R BB R A R I R R A B e R B A Sk
Xe=XLMBOAK (EPS2# XLMEDARCOSE#COSP L-EFZE40HORTWE TR/ Z) -
XX2=XLMEOA4C2R* S TNFO% (LHEFSE4CD00R T#020)
XE=ERSE% X 1% XL MEDA
Rb=XECRBOEA#COSBHIINFL/2
X1Z=1+2%# XSRS INB#COSFC
w {1 7=ER Sz XLMEDA®S2Ca0 H':-F'I
K1 Z=EFsiZ# XLMROA*STNFC
X1 7=EPS2a XL MBOA*CCER
X2 PuS%XLMBDA%uu Iz
XaQ=X2vw( 1+520)
248 X --EF=":-.-za-XLMBDr-’-\/~ _
E45. X34=EF SR XLMBLOAKR (202 E0)
250, AIS=EFSS# X3 L # XLMBDA/ 2 o . o
=3l Y2—59EP+XE73XLHBHQ+>1;1muuPI% (ZO#COSE-X 1 awTHORD/ 2
e Y4=DEBOEA% (SRBOB+X27#XLMBIA) /2
SE YE=X 2w nS INE
254 . YY=ERPSZH AT E ZTRE INB»L'L
35, YiE:EPESéXLdPUngCI .
& Y14=STNECH (X | #=EFEE%CHORDE INB4COSPC/ 2 )
5 YaO=XawElah - o
¥%175P:‘%kLiEDAwXQ1* COC/2
Lo i I=1,NFLINCT
FILO=(Ll=TI)#FI1(I) oo
FVCI )X 18 (XERA{T ) ~XXEFR{T) =X 340 (1) )+ XTI L0+ XasH4 (1)
FW( D) == XS 1#C( D) +YRUE( D) +YYIRFT1Q+Y 4HA { T~ 5alla (17
ua4. FTHETACI)=Z1%R (1) +Z2%5(1)
S45. Z&A=(1-2%]1) /SURTZ
Bty Tod=1 ‘
ST . DO_7 =1, NFUNCT .
EAE Z&B=0% GI-1)#FT1(0)
2AT. FV(I) =FV I+ (K74 (DELTACL, J)+CEBOEARTE (T, oS3 ) +XE# (X Bl Ty o) =K L CHTIE]
E870. 1F(I,J)+x11ku(I,J)))*NE(J)+(X1z%uELTﬁ<I,J;~x14*UnLF\I,d>TL:ﬁWU Iy
71, 2)+X14*U3(I&J)+X15%(Xd3(I:d)jﬁg(Ivd)/@)in@?(E(Ildl“y;Zﬁ-.IZJ)))%V
&7, A FXL % ((OOSPORXT (I, D HX1E2#04 (T, 00 )X 19=-XN20# AT, ) ~R21eX I T, 000
273, L X BEu XA (T, ) ) RTHETAE (1) . o e o
S74. FN(I)=FN(I)+(YQ%(UELTQ<I,JQT' ARDIZC T, ) ) FOEERTC T W 3K 1T (RIS (T
875, 1) =G T, ) Z&)+YTRXEE(T, ) —EF SEATIELF (T, ) = A dae (YESRDTELE (L, )4y 5
274, 2(L, ) =YI0%E(T, J ) J#WE(L) = (R74 TACT ) HE2EOEARTE (T, ) =Y 1le (Y1Z
277 ST, DIHE(T D) IHVELD =X 1YLz T2 d04Y 1 4=RT{T, H+Y 1SR4 iT, ) 0%
] 4THETAE (. . .
g7 FTHETAC(I ) =FTHETA(T )+ (ZZ3#DEL (1, D) -DCEIH# (F (T, ) + 240 2BOEAE M T ) T+

B —

-
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7. FBETA-1DCkR I #AZ . LITY

77. URITE (& 8657) 15K ALFHALT)» FBETA OF POOR QUA
T 1131 CONTINUE ¥
7?. wR’ITE(é" '9) »
@?. - WRITE (&, &%)

‘o [ ki3
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g =) {
70 . IRZao_ .
#1. g 110 I=1,8

P Do o3l Jds=sl,g .

W IF(J.GE.I) GO TGO 112

24, IRi=1_ N

5. 112 D 113 ki@

Do IF(R.GE. ) GO TO 114

97 . IRZ=1 -

i . 114 DO 115 L=1,8

9%, IECL LT, k) GO TO 141 . . -

Q0. IFCIRLLEG. O, ANDL IRZ.LER.O) B0 TO 119

ol DO TO 141

R, 112 ¥(1)=0.00

Q. NI=1

Q4. HH=Q, Q100

iz NCALL =1 o . C e e n . :
L, CALL DAGCRLICO. DO, 1.0, HHL NILFIZ Y, IER] . AUKX, T ko Lo MOoALL, ERRICR, ;
w7, INERROR) "
Lizia XIE:(T,»:IH\,L)-Y( ) N , . ,?
O, IF(OARS(XIS(I, ks L)) JLEL L D=4) XIZ(T, 0y byl )=0.00 :
1G. GOOTO1lG _

11. === FUT Ikl IN INCREASING ORDER

12. 141 NN(L)=I

1=, NN({2) =

14. ININ (5 ) =

13, WG4 ) =L

Lik. " In=7

17. DO 130 M=2,4 el

{@. 55(HN§M) LGE. In> GO T LE

1%, b -

20, L 122 M=i,kk

21 IF(NNLMD , BE. NN(N)) a0 TG LEZ

2. ITX=NN(IN)

5. NI I Y =N CMD

24, NNC(M)=TTX

2. ig CONTINUE

Pt 21 To=NN(MY

2T . A0 DIONTINUE

e Ml=NNC1)

2. IME=NN(2)

30, =N EH

21 Plg=hi{4) )

S XTZ{T,do b L3 =X T 0L, I‘L;”.ﬂ”"')

STt . 1153 CONTINLE

24 IRE=0 : )

3. 113 CONTINUE

o 111 IR1<0

37 . _ 110 CONTINUE .
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hmt . o *
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i, sl 4% oo & F““W Ry Jﬂ"ﬁ{,‘t :S !u,,.n » ,‘;'; . “, _«-"“ ) ' T 3 . .
241 Wi(si=y ' '
2)=K . weopen
NN ) =t ORIGINAL Pﬁgiag :}
I k R
DO 21é& D=2, & . - .OF POOR QU:
IF(NN(M).HE.IG) L0 TO 217 .
kit 1 , .
D 218 N=i, KK el
IF(NN(M).UE NNCNDY ) 30 TD 248
ITTX=NNOND . .
NINCN D) =NIN (M) . ,
NN =TTX
215 CONTINUE .
S17 TG=NNCR) .
21L& CONTINUE .
PIi=NN(L)
ME=IN ¢ 2 ) .
ME=NNCS) .
@f}(I’l.hl"{?L.)'-’B‘}(Ivi"’lamgvlv!@) .
oy Tk L)=E(MI I 1!’"2&1“'-:3)
Eq4(laba L+ I)=E4 (ML, M2, 13, _I')
Eq'('..l:Iil”£oL)"F4(l’“iI;l‘427 1&) N
214 CONTINUE .
" TR=0
215 CONT INLE .
211 CONTINUE .
. F10 CONTINUE
g #34% CALCULATION OF THE FOLLOWING NON-SYMMETRIC COEFFICIENTS
L% RO, LEWKE.T4 : LUSING “BRELTTNE FlTu
0 e 9:-,\'...”.!4,]'!41!&& 2 LIS ING ':lL EBROUTINE f" T
z E (Mg<{I, k) HAS IK-SYMMETRY, BUT IT WA= LEFT HERE)
% T 25 I=1,3
: ALXESRETA(T ) %42 )
31] OO 26 =], 3
413, EZ=BETA (W) %42
413, Buld=RETA (1) #itd
414, ALIX { = AL 2% EE
415. WNCALL =%
41k, NI=5
417. HH=Q. 0100
a1k oo Géd IA=l,S
413, YIA)=0. [0
4;_".'\.’.. &b CONTIN ’
4.-.'; - CQLL_E(QE'C.F\‘U QL0 1 00, HH NILFOTE, Y, TERY, AKX 1o s il L NZALL, ERRIDR,
a: INERROR)
435 DO &7 IA=1,5
424, IF(OABS(Y(IAY ). LE. 1. 0~4) Y{(IA)=0.D0
425, G467 CONTINUIE
‘]‘:&’/én RUOI, =Y (L)
457 . O2ils =y i2)
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75, WRITE (& &) oF POOR Q

&7, WRITE(&, S10)

£77. S10 FORMAT(” DE")

LT, oo 82 I=5 .
&7%. . WRITE(G, A7) DI, 0,031, 2) s D3I 2 03( 1,8, 0G(1,5)
B0 . D2 CONTINUE

aEL. WRITE (&, &2

622, WRITE(A,S11)

WS 21l FORMAT(” G3*)

i, DO RS I=S

625, WRITE(E, A7) GR(T.1),GE(1,2),G3¢(1,2) . 03{T1,4),53(I,T)
3k . 3 CONTINUE ..

':-:532. WRITE (&, éB) '

G, WRITE(&, 212)

BiE . 212 FORMAT(" J&7)

A0, oo 54 I=H

L1 WRITE (&, A7) XJZ(I, 1), X aI,h) YSRICE G PRC I Xl”(I,4),xiusI,5)
LS. S4 LCONTINLE

&3, WRITE (&, &2)

Gg, o WRITE (&, =1

A5, 213 FORMAT(” KE") . .
&b, g 85 I=5 . . .
L97 . WRITE(&,47) XKZ(I, 1) XRE(I-2) s XREC T2 3) 5, KBTI 4) 5 XS I, 3)
&vE, a5 CONTINUE .

A WRITE (& &)

700, WRITE(&,S14) 2

701, 214 FORMAT(” LS . R
FAUCH D Sé I=5 - .
05, WRITE(A,&7) XLE(T, 1), XLE(T, 29, XLE{ I &0, L3I 4) , NLEVT.S)
Q4. Sk CONTINUE . .
705, WRITE (& &) .

yAsTom . WRITE(&, S15)

707 21D FORMAT(” _M&*)

AN oo 97 I1=5 .

70%. WRITE (&, &7) XMECIH 1) XMES(T, 2) ) XMI(I ), XMIT,4), XMA{TL5)
710, 857  CONTIMUE

711. WRITE(G, &3)

71z, WRITE(&, S1A)

71z, 21& FORMAT (Y _W27)

714. no 58 I=5

715, o WRITE(E&-47) WAIT 1) Wa{TI,2) s WAT. 25 WI(TI, 4, WI{TI.5)
71, o8 CONTINUE .

717. WRITE (&, &5)

71, WRITE(&,&17)

71iw. 217 FORMAT(" k4-)

720, oo S I=5

721, 0 WRITE(&G &7 XRACI 1) o XRA(I,2) s KEACTI3) 5 XA 40, XK4(T,5)
TEEw 9% CONTINUE

723, WRITE (& &&)

724, WRITE{&, 2150

725, LS FORMAT (" W4

Tk nm a0 =D

727, . JTE( A, 7)) KNACIZ 1) KNI 2), XNA (T30, XNA(T.4), Xdﬂ\Iv i)
TR, &0 |lHQTIUUE

T2 wnITE(é,jaz

720, _ WRITE (&, S1%)

7&%. 1% FORMAT( _04°)

T2, oo &1 I=5

R WRITE(L,& PN G AP U TP R L N g G B m V= O D I w Y G A T o 7: X G R 5B
734. &l CONTINUE

735, WRITE (&, 45)

ACT WRITE (& \.-.»..U)

727 . 20 FORMAT(Y T4+)

738, o0& I=5 . .

739, 0 WRITECA A7) Ta(I»10-T4{I 3 T¢I 3)HLTA(I,. A4, T4{TI,5)
740 A% 0 TINUE

741. WRITE(&, £45)

742. _ WRITE(&,S21) i

743 221 FORMAT(TTE™)

744 . O 201 I=5

745:: E”:' 50..3 -_{=1: 5

Tds o WRITEC(EAT) FUI»uda L) F Il B P Tsdo 37, F{I,de5)FCT,d.50
747. D08 CONTINUE

74&. WRITE (&, &3

74%, G0l CONTINUE
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751 - 222 FORMATC &7 OF POOR QUALITY
752, C D0 BOE I=N
755, DO 504 Jd=1,5 i 3
754. . NRITE(LHCJ) G(I:u..lv1)16(11\.'?2)76(110_‘15‘)16(11&'74))L“(IT&J’S? ;'
A s S ~»
PRl y Coisl 5
7597 5G SONTINUE 3
756, WRITE(é&,&5) }
759, WRITE (&, 8222) &
7&0 . 223 FOQRMAT(” HY) i
741, oo S05 I=5 e
ThE. 00 S0& J=1,5 : . E
T WRITECA, A7) H(I. G 1) H(T L 2) MO, 30 H(T 1 4) s H{T s &) ¥,
764, S04 CONTINUE . v
& WRITE (& 63) . i
& SOSD CONTINUE v
& WRITE(&, 224)  ee waw L I . - I . s =
3 S24 FORMAT(C K*) :

O 507 I=5
ol 508 Jd=1,59
WRITE(A> A7) XE(L,Jda 1) RKAT,do 2 s RE(T,da Z) 2 XTIl 4) s XE (TS0, 5)

oo CONTINUE
WRI TE(A,@ 1)

507 CONTINDE ’ ) C
wF\IT:((.-’l:u.l/ . : . v
WRITE( A, S25) . . .

225 FORMAT (Y ASY

~NIN \l\lr\\l\l SN

0 UNISNIN SNININI N SIS

i LB R e O I
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» 2 3 = 3 8 s T 8 3 s n 8 s &

INISNISE SIS NI NI

ol Lo 509 I=5 - : ’
< oo =10 J=1,5
»:".3'(:3. HBITE(/:--;éo.?) (I 1A, 2) A3 s 2, A3 (I, 4,430, 4, 5)
Sl S10 CONTINUE
2. L WRITE (&, &8
T G CONTINUE
754 . WRITE (&, 224)
735, a=b FORMAT(S Na7)
Tk, Lo 511 I=5S
727 . oo 51s Jd=1,5 o e e o - - - T
Fag, _ WRITE(A,E7) XNE{I, ., 1),AN (I, 020, KNI, d )y XANEC(T 0 d) 5 ANS(T 0 4)
78w, Siz EUNTINUE_
7'.'_»_/(.3- ‘:JE TF((.") él:::)
71, Til CONTINUE '
792 WRITE (4. 45)
77z, WRITE (& 827
754 . 27 FORMAT(" Q&3
T, i 5138 I=5
7'£’ét- oo &i4 J=1,5 . -
7‘:‘;’2. - L:JE\'IIE(/:W&7) s (le'»i)v“‘_-(lwl:_lvu'..-<1:'l7«_)1” S Tsds 4)7”u<1:'_i; %))
AL T4 CONTINUE
TR . WRITE ( &y &2
200, TIE CONTIMUE
S0 . __ WRITE(&,=2)
= Shais FQF:I*T('-\T(" L
S0, O 315 I=5
E:Dq'- I:”:] Slé- d:".vfﬁ
S05. ITEC(EL, £7) PRI, 1) P31, d @) Pa3¢l, L 20 PA(I,da ) PECT A0 50
S0k . SilA CONTINUE
7 WRITE (&, &8 L I
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O, 515 |HNTINUF

GO . RITE(E, &)

510, ___ WRIT kéﬂSEQ)

@il 229 FORMAT (" f27)

siz. Lo 517 I=D

&1z, oo 918 Jd=i, 5 :
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SlE. S1i2 CONTINLUE .
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17 517 UUNIINLE_ ;
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T2l D20 CONTINUE
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Rt Dlw CONTINLE i«
S5k WRITE (&, &) OF POOR QUALITY.
827, __ . WRITE(&L,E310) *
H2E, 310 FORMAT(Y Uz7)
SES . oo S21 I=5
&30, OO S=2 J=1,8 .o .
@_31 . WRITEC(A, A7) LI d 1) UB{T, b 25 L30T,y 3) ST, 4) , L30T, s 53D
BI. SE2 CONTINUE .
EaT. L, WRITE (&, &) ' ’ iy
234, Sl CONTINUE . . .
LIS, . WRITE(&,&31) . .
234, 22l FORMAT(Z V&)
237 . OO 523 I=&
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E‘SE’. o WRITE (&L, &7) VE(T,da 1) VI, b 2) o VAT 3y VBT, ) V3T Wy B i
240, TS24 CONTINUE :
241, __ WRITE(&,aE) :
i 4z, D23 CONTINUE :
; 245, WRITE(&,&D)
; 244 WRITE (&,3232)
, 245, 222 FORMAT(” X37)
E4é. oo D25 I=S
=547 . DO 524 J=1,59 = acinamnn . e
S4:, U_' TE(&: 47 Xs‘(I‘)\J 1Y X310 2 ) ] x-..‘( Iu..‘h.-) M G O A DO O B G O TS PR
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251, 525 EUNTINHE___
E5F. WRITE{A,233)
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L%%%k***%%*#*%%*%%ﬁ**%%%wx%%k*w%**%%ww%%*www*ww*%k?%**#www
e
D%zﬁ ES _SHOULD BE SETY TL .5 _TIMES THE DES IRED RELATIVE *
[ STET PRECISION COF THE SOLIITION
Costded
b%%%*%**%*%%i‘r*‘k*%%% **%-ﬁ-w*'k%'k-k%'k%%%r'kﬁc%r%%%%cw‘c%%%‘:‘c#w'kw w4 ric%:;:'
REAL#S DSIGN, DARS
DUERLE FRELAI Bl By B Hoa XCH W, HMIN, X XS 2. HE RYE,ED ZEF\U;
”q'UFu’THREE FLOR, HE

-

DATA ZERU,FD ,Hru,THREE,FHUR/U L0y « B0, 1. ST,
# 2004400/
IER = @ 3 '
IF(A.ER. B) GoTO 1 Q0 )
TE1=N-+{
IRZ=TIR1+N _
HMIN=DARS (H) /NERROR
BH=. TRUE.
BRe==. TRIE.
. BX=., TRUE. _ R . o
™ CHECK FOR THE FROFER SIGN OF H
H=D=SIGN(DABS(H) » B=A)
X=R
g X&=X
no 10 ._l--i N
Il..“’ O=N
o (Idf“) ol o . L oL .. . - . - - -
10 ugNTINUE
15 ME=
H=X+H~R
BE=. TRLIE. N - - . - -
IFC.NOT. ((H GT. ZERD. AND. 5. GE. ZERD) . OR. (M. LT ZERC, AND. B LEL. ZERD) D)
i GO TO 20
H=R-~X _ .
__ BR=.FALEE.
_ 20 HE=H/THREE _ o .
[ L CALCULATE SOLN. AT X+MH.
Do o wG SW=1.5
CALL, F X0y X, Ny W E L Ma NN
oo 70 Is=i,]
H=HIsWER (D)
T C=N+T
Tk I=IBl+]
IJK7=IB£+
R SOTi (thquuu74U14d)’wN
_—-E:-E'h—~ < ‘F\'—':L.!-ww:- + - e B 3 e -
WV(IIVI)”u
. S TQ S0
S0 RefF e (Wi ( TUKL) ) .
. SO TO 50 - R
S5 RzTHREka
Wh (T2 ) =R
R=../‘DU%(R+WP(IJP1))
) G0 TG 5S¢
40 F=: Nh(IJh1)+FnHR*U
WP([d}i)—R
=0F5% (R=WH ( TWZ) )
hﬂ To 50
40 ,D~F\“\w+wk(£lh
- ez LIARE A RHR ~ RS %(H*w}(xlih))5
8] XUxI)“NhsIdhu)+
IF(ESW. NE.S)Y GO TO 74 3 )
o ALTOMATIC STERP CHANGE
Errﬁﬁu(XO(I;) :
R=E3
IF(E.GE. 1.0~7) R=Es#ED - _ o
[ . - TEET hutHHTM:NT CF THE STER
IF(E.LT.R JOR. CLNOT. BXD) B0 TO &3
ER=, TRLIE.
EH=.FALZE.
HwF'S%t-i
IF(DABS(H) LGELHMIN) 32 T30 3% ., e s o
- THE STEF I35 HALVED RESTORE A AMD XQ,
- - - . - AND GO BACH FOR REFEATED INTEGRATION .
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WITH THIS NEW &TEF

HeDSTGNCT DO, H) #HMIN
BXa,EALuE.
i} ?u} dﬁi’N
WbseNw * *
'GlV');'Ilflt'é“w}\( TJka) ORIGIFAL FA2T 63
w : .
NaXE OF POOR QUALITY
LO0 TO 10
. IF(Q uE L Q31 20004#R) BE=.FALSE,
CIONT INL .
o TO \zq Q5 80,85, 70) 8N
2X+HE
"QQL‘G"TGU‘E‘JO~*’“I~ * - . - LI IR ” + s
Xz X +PEaHE
uu TO R0
. XSX PSR . .
CONT INUE .
TEET A F DS ITRLE DOUBLING GF THE STEF
IF¢.NIT. {BE, AND BH. ANDLER)Y) QO TQ @& °
H=H+H .
EX=.TRLUE, .
BH=. TRUE. . .
{F(BR) QO TQ S
H.-;HS ;3 - -
IF(BX .0R. EBE) GQ TQ 90O0Q
IER‘ =3 \.H-':' 3
Gu TO Qnuu
OO 1G58 I«=i,N
Xn(I)LZERU
SONT INUE '
G%N;?NBQQS
il
CALL UERTSTCIER, SHOASCRLUL, NCALL , Ky Ly M3 NIND
EEEURN .
SURRQUTINE UERTEST(IER NAME. NCALL, by Lo Mo MM
DIMENSION ITYt(gya),IRIT(4)
INTEGER%R . NAUn(w)_
INTEGER WARN, WARF » TERM» FhINIR-
EQUIVALENCE {IEI1(1):NARN{,( BITUI), NARF), IBITCE) - TERM)
NTA -~ - ITYP - ~,¥NARNj»’IN§.j ' et - K .
jNARNl,fINL\ WITH? FI\ ”) "
‘TER'M » INAL.':-: (I . "y R " ’
'_\.JUN‘ Ty EEF’.{ T CNEDN " T
IBIT__ l’ -.u:1(.04 l.a..-tvu/
DATA FRINTR VA,
IERIZ=IER . .
IF (IERZ LGE. WARN). BT TQ o
NON=-DEF INED
IERL =g
GQ TOQ_20 N .
IF {ISR2 .LT. TERM) GO TQ 1O
B TERMINAL
IER] =&
GO TO 20 .
IF (IER2 .LT. WARF) RO TQ 18
WARNINGI{WITH FIX)
IERi=2_
GO TO 20 .
: " . WARNING
IERL=1

EXTRACT "N

FRINT ERRDR MESSAGE
CITYROT, IERLY » I=], 800 NAME, TERE, TER

IERE=IER2-IBIT(IERI)
WRITE (PRINTR:NQ)

rURHﬁu w%w.I N ) L\Unﬁltl) deaede “lwwﬂ.ﬂa,uﬁ“;4x T2y
{IE R P ny NGRSy TS 1.2, '

RETURN .
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OF POOR QUALITY

RE——

s

;**%a&****ﬁ%***%***#%**%%%*%%*****%**%%%w**%*****%**ﬁ%*%'?f

o+
# HCOEFFPOL. . i - ;
% ¢
R A T R R TS LTS ST IRy S TE TR SV RTST AT TE T R %*kk&wk%x*w%#%%**%%k%%%ﬁé* ;
CALCULATION CF THE GALERKIN COEFFICIENTS FOR_THE FLAF-LAG-TOREIONAL
MOTION CF A ROTOR ELADE TN HOVER LSING SHIFTEL, AND NORWALIZED,
LEGENDRE POLYNOMIALS (COMPLETE SET) .
FOR_ACCURACY, ALL CFERATIONS WITH FOLYNOWIALS, INCLUDING
INTECRATION, ARE LONE ALGEERAICALLY USING THE $EF SUBRCUTINES

PMPY FOER, FINT AN

K al 1=y TOEIVE
THE EERHEQTE uﬁt ‘EE&X}HNLIrIgﬁspﬁBL SevRE R E L TP VR
*"’ %**w%*%*%w%*%h*%*ﬁ*%%%**%%*#é*-k-ic'lr-k%**%c*%‘ Ko WU e W R

™ S THE LATEST. VERZSION OF THE iﬁLlULﬁTIUN OF THE ﬁHLERVIN

lUEFFIﬂIENTﬂ; PREVIOUS VERSIONS, WHICH FROVED TO EBE LINSATISFACTORY,

INCLUDED USING UUQTR, ANTI THEN DIASCRLL GR DOING ALl THE

INTEGRATIONS.

*-k%ifﬁg’ﬁ#w*%*%«'%’****%**%*%%%*%w%*’k%x**w**ic%%%%%%véir%w#ic#%*-’r%w*% :
MELIZIT #S(A-H, O0~Z) ;

REAL XA« TEAL ’

COMMON PT

DIMENSTCN NN(4) e o

DTMENETGN DELTA(E,8),ACE) » BIE)» O8], DR, 8) ,EL8, &) F (8,5, 8),

GBS, S 2) s H(S, S,8), X ("'--;t‘)1)\0._'..:,-'::_)‘,x}'-.s::i::ﬁli:i?_':bl'l(@}_t“)':)SI :\':':51‘::)v|.'(:::1'5
._gF'(:J,n_n);'l(C:),R(:_:,n‘:)7'_1(::})7A\J(l_‘1:::,:::),B:_::(E:'):::‘;:::‘a:::)7'-:'-::(5:1:::):.’: ': 7
s.tnu(u.?vd)1E».o(-..47'..5)-u::=)1F-.J(~'n'-7':=h.- 763(5‘:5”zH;’j(EHEﬁEME:)1:\'1:3

X'J (a8, XP-.\.-(Sa-J)a)(Ls.'(LhCi),Xl_:i(@zétz,‘{(N».:J(?;h:ih:;i’/_ZC!.':J-(R_:_:M:E:-':H:_ _

F' --va:.-)1'-!-..-(--~1uv'~)’r\“..-(:fﬁ..::dvc-)1:;’53(55:’::::551:_:}),T:EH:::NE:’:E”anL(::Q'C'-) o

HIMENUIHN LS8, 852, VIS, 2, 8) s W=, 5) 47 E:(:::aEH::i)vYL‘J(tU‘E"&B)12123(57:::1:::
1)194(537:::7:::’-.0) 84(\“-‘:31-.5),14(8,5,8,8},EM(EHE:’:':".,@),_Ef',(tzt»-"?-_,'E:lEl)»
‘..:.'F4("-1'\.-7_'\..::C:ZQG‘}{(E;H_';UM.-)1H4(-Jl;)_(I“l-iaﬁg:-ﬁ;ﬁa)1\'¢:‘4$::313:=7:§i');_)’_}'3“;.':]":{.':._4'&3‘:_‘;}}7
»:‘):Lq(-:,"‘131::1:::1lki'{ﬂ'(:gh'g:vtl)1)(‘}'4‘('-:5’::;)';L“}“::-;f:i_).7E'4_(.3::;_5;=7Ef?1154'_"1?31'-:.‘:7'-:37":.'5)1
4R4$E‘:Evt=1::')75::4('-::1::37-:)7T4 SLE) LIS, VA(E, S5 8 s WA (B, =, 8)

b EORMAT(" m&(D1d.7,2%))
£7  FORMAT(” "3 2(0Ude705%))
&5 ECRMAT(” 3773 -
&%  FORMAT(C 7, 3(L014.7,3X))
_70 _FORMAT (+ JERL- TE IERZO ' <,200IZ,2X)) _ -
71 FORMAT(" ALL THE GALEREIN-LEGENLIRE HHVEF\ I'i“lErFII'IE-'Nt:. WeRhE FUT I‘N
1ITAFPE NUMBER TO7:214 (A PRIVATE TAFE) —- (I;J By LIPS T (S, 8,5,3)7)

PI=3141“V&GJqu’7W-H~iq

DL 2 =1,

Ry, 1)=0.00

T4{1,0)y=0.00

D2(1,)=0.D0

DS (A, 1)=0, g

GE{ L, ) =0 00

GE:_(_L“ 1)=0.,00

Xd3(1s.d)=0, 00

NedZ(ds 1)=0. 0 !

Abd (1, )=0.00 :

KNG L, d)y=0.00

T4(1,d>—u Dn

r.:“,.l a.”‘ l"-

SE s 1y B =0 T

Kb (s 2o ) 3(:’ e

(O P D n (W

AL, daBD)=0,. 10 .

A3k, 1)=0, 00 i

uu<17dvk)—u i ' - ;

”-..-(-.111“ =0, 00 - » . |
2, h,i)—G,mO . . .

H”(i,d o) =0, QIO . . .

FH3{dy 1, ) =0, 00

3 CL h,i) =0, OO - .

Hd(ivd B =0, 00

Xda(i, u..' l'» 120, DU

AM4(1’J B )G, DO

Fad(iad, !’ Y=, I:I(J-

F4 (.l h,l)nu ag

P4\J7 Sy=0, 00

N4(1,Ja})~u xle]

3

LLPE e

e By - mmenrrh—y . i b
o

i i s 1

WA (b, 1) =0, TG

o 4 L’-"-i” & _ :
Bg‘(l'n.!’"’-,l_)— D“ ‘
B:g:<l..lvl"1.:(..vi)”(7 jale; i
B3l koL, 2r=0,00 I



PPN W

e e S B e o o bR W LD N B AL RS § W ORI i AR AT e TR e kS - - . 3w o 3 W

. Cald B L) 0. 00 ORIGINAL PAGE IS !\
Tieke @ . by - - . i
&3 C2(ds 2K [I=0 BQ = + = - OF POOR QUALITY ‘ o
t§=4. QE:(J,EE:K,L)'—'-O.DQ

i;:f.:‘-l. l‘._;:'.:(\_h}i.:, 11L)=Q. D(;’

Si&. CE(H Ky Ly 1)=0, 00

7. E3(1, s kL) =0, 00

SS. Ed(ds L2 K5L)=0.D0

2% . ES(dy s 10L)=0.00 s

'.'-_.’O- ES3(Jy Ly 1)=0Q.00 ~ !
E’i- FE:(&J7”§71)L)=D.DQ

v, FSOdy KoLy 1)=0, 00

'etgn Fa(hl’i’*i?l—)=u'[‘(.) *

'.'.»"4 FG(dr 2y nL)'—'O.BQ i
S8, F@ilvd;}\vl—)ﬁo.nu i
":‘2‘1. H.‘.:.: 1:1.'1}‘:" )'—:O.DO cR
27 . Ha (s Ly K L) =0 00 ¢ i
e . Ha(k.-al’s’i L)=0.DR0 [
%, HE (s K. L, 1)=0. 0o
100 ' XIJ(I’J KoL) =G0, Ho s
101 XIZ(d 1.6 C)=00 [0

1021« - eo e RIECUS K3 LY=L OO - o T SRR EEY

105 K13y Ly 1) =0, 00

104 R& 11‘.)*'\1[.)-“0 I:lu

103 " F\';‘ Jdr LB L) =0, D0 *

106 » F\':ﬁ \J’}\;le)"‘Q Lo .

1 Z Y, 5':: 1oy B L)=0. 0D

1o . SE(y 1, Ky L)=d0 00

1)?;’ ' S0 Jv}\-»i L)=0.00

110 . 11&1'\:[—.)-—0 1o

i ke 1, L)=Q. 00

1 11;1]‘\7[..) =, IO

ul

1oL Royl)=Q. D0
Jdy LKL L) =0, 00
b L L) =0.T0
17-..':}\:[.)-0 oo
1. K1) =0. 00
1
Iy
1
.
u

RN B2 O ST

@« % s &8 35 % &a 3 % a ¢ 8 3 B ®E N B3 8 8 g @ 8@

= rda R L) =0, 00
w 1.8K-L)=0.L0
W] d:h’L)~U Lo

] o T A T e e L SN A o Ve Y e Y el m e »

LI O MO MDD
-ﬁbbrrrHHH-ﬁéh&«hb&-ﬁh&&b&ij

. P P e /--‘.AA/\AAAAA_§&.D‘.D.§& SN s S e e PN Sy e P g oy e P P Py mf\fsf X

. )
_j_._ l’i“-:*: 2 L) =2Q. O

232 LKy Ly1)=0, 00

.‘:;'Et. (LB L)=0.T0 h

el ’ (x.,l)l'\)[_)-—(.) 0o

2. (\.: K.l :L)-—U L

Eé’- {1 Ja K L) =Q TG

27 (s K Ly Ly =00 IO -

el A (o Ko ls 1=0, 06

L‘ﬁ‘{;’- td 11\.1"\‘[..)-'(.’ LG

0. a1, Ky L) =0 00

:::.:1' L:! Jy ]‘\’A’L)'—U }'m.~ - e e S .

. ':\'4 -..'1“"-\7 » 1)+ U Qo

jCIC 4 l..‘?i‘\‘lL’-u) «(),, DIO)

5:4'- Rq 17‘-!}\1[..) U I:‘“

gﬁ:’.-’!- 54 Wl L L) =000

Sk Ré J:Hv;vL)—U oo

S Rd{dsins 2 L) =Q .10

S RACus Ko Lles 1)=0. 00

'::'-":'f- RA(d By oy 2) =0, QIO

40 . V4 l)n..’l'».)[_)-—“ (e

4%- VAL, Ly L) w=G, O

g, VAl By 1 LI=0. 10

43, Vﬂ aa s 1) =0 00

44, 4 CONTINUE

4%, S CONTINUE

4é, 2 CQNTIN”F

#Z. L %% g?LCH QTIUN OF THE ITJRUL-SYMMETRIC I3 COEFFICIENTS

& IRL=0

4%, TR2=0 .

G0, o 110 I=2. 8 i
1. na 111 J=3.8 i

N IF(I.GE.T) GO TU 11z B

53. IR1Z] i

Q4. 112 D0 113 R=3H8 . . i

5. | IF(R.GE..) GO TO 114 , ) )

e IF_".-'.'".I l

57. 114 Do §15 L=g.g ‘

5. . IF(LLLT.RY GO T3 {41 5
o¥. IF(IRILVER.O.ANIL IRZ.ERLOY GO TO 11y :

&0, GO TO 141 :

il £19 EALL FISIXISCI,dakoLYys Tody KoL) i
L. GO TO 113 &
&, Lo———= PUT IJKL IN INCREASING ORDER




] o ey ae—.

E 1S
ORIGINAL PAG
QF.POOR QUAL‘TY' .

141

Lt e et o
|} et e
BRIV
RO

=k

CIkY
N

-—
<
-

IG) ED TO 131

ey T L S ¢

ft o~

A A~ZZZZ2AHAZAXZ L Z -2 2Dk
) Zia G

L
Gl

NN(NO) GE TO- 132

-

SINININISISIN NSNS G OG5
A niEinly odcscucecy g LTy vt ol el s icafelm L bodrabragrat
Do~
=z s

P e
Gl
O}
CX

w

N0 L B AR DI NG L] 03 R O G QNI L

3 )

St

" 8 5 ¢ & % » ®» = a2 ® 3 T 8 & ¥ ®m B

EEZZHZ o
’—

==
)
m

m:vvvvmvmﬂzz

FaL)=XT3 (ML, M2, ME, Md )

SR OO Z ZATMIOFN TMOOZZ 28

e et

0

RMZOE R RZEL S~

ey

Il

[ SrTE

Py I =

3
I)H CHOMHEZE &

£7. 3 CON

e, 1 IRl

&, O CONTINUE

20, i kegesd CALCULATION OF THE ——(I,.J.t,L) COUEFFICIENTES WITH IJ-2vYMMETRY.,

91 G #% OF THE M _AND N COEFFICIENTS _ oo

192- ""L?*%%‘?Nﬂ;ﬁ% ?‘HF‘THE UJ7J$1UQ’AND G4 COEFFICIENTS BY GIRECT INTEGRATION

‘.:-7:3- “:l ol 2 e

1‘94- ' E“:l é- |--I1;_€

195, CALL FIdXp( Iu.)' 1..0.k.L)

1‘.'7':.'-- CALL F”(XN Iv' ) Iv\."i‘r-.sl_) .

157. TF(ILER, 1) GO TC &éd .

ks, ‘;'GLL E-:lg(c (I ) s Todds L)

19'?- Akl t'_._lfg_f(}\. ».IKIM..) Iv-_:l"wL)

200 . . OO 7 W=2,8 :

201 . CALL FR(Rz( I, dah)vl;d Bald N

SO oo & L=‘-’115_

503 CALL FREIRE(I,Jaio Loy Taidiko L)

204 CALL Fﬁ$(ba\;7-v~7L)71;Jvh

3_»_"3(_]5- F\'gl(l_l-:I,}’;'JL)=E‘E‘(I;-_1};»L)

;_'7"(..)/5-- 23, lvl”llL)-_'_"-:OJ_S_I:t..v} 2 b3

207. IF(lL.LE.2) GO T3 &
.‘é(:“:j- CALL FRad(a(I, JoksL) s Ik, L)

'.i.'”:".‘-"- ‘:-!A_}'('_‘JI)"‘:’L)':-»"](Iv‘_""\vl_)

210, = CONTINUE

511, B30, 1R =03 (T, d) k)

212 7 CONTINUE

::_:.'1.3. :::u_lE:(--l'} I )?Xl_lEv'(I:\.‘)
514, GETIT )23 )

215, Ebd AMOA 1) =KMOT D)

2lb. XNC Ti=XN(T,u)

217, & GONTINLE

S1E! 5, g CONTINOE . o ;

=19, Do s CALCLILATI EN oF THiE Ty dabis CREFFICIENTS WITH Jh-2YiHHETRY,

2RO, i #3F I:QNU ?L!::I_( |_lF THE H-.- QNTJ U' IHE"F'FJ 1Ef {TE BY LIRECT INMTEGRA T'J',.N wH

=2t W % I, S . -

by o 10 J=1.3

g Lo 11 R=l8 N '

~ IFCGANE. LY CALL FOIOSCTI i) Taadabi Ly

; .-.f:\LL LL.nEl4(lLJ(Iu_lar,):Iv-_;i'-t'vL 1,07

) I_:L iz l._._.—lv‘::_

< CALL el_:EI‘q(l_::qv(IyJ-;t';L_)_v11'..1 Fooloa Qs 1,00)

= TFL.GT.2) CALL FBJ(E%(I7J,M7L), I, v
el . ITFCALGEG. 1) GO TO 120

s 1201 2ALL ACETA(XIA(TI, Jak,L0, 15, KoLy Oy 050y 1) ;
o wALL Q‘::EI‘}':E;[!'(I';'.!':}‘:JL):I1t..‘ I'vaCBivCH‘i’)‘ ’1
e IE(L-NE-i) oALL FV4(V4(I;-‘NWL YT,k b
z 1203 BI(IKa oy LYSESC I ols KaL) i
ol 1.34(1:“‘-13511(_)'-‘-"_._24(Iw..l':;":::l..) i
R E4(I,P-..:'.17L..)‘-"tz4(Is-.i:}i.;l..') '
23k, XIA{T s LY== XT4 (T st b)) ;
237, L VAT R, LY SVACT, sk, L) 3
23, 12 CONTINUE i
.o":"-.‘."'{{'a ‘:‘;‘:‘( Tk =030 T, s H) il
2q0, [RICE G A S B ETHICE O G B ,i
=241, 11 CONTINLIE R
243, 10 COMTINUE o
245 Y i:'l_lNTINUE . - " . A
244, Lo w#d CALCULATION OF THE ——{I,d,k.L) COEFFICIENTES WITH ML-SYHMNETRY. i
245, C. % AND ALSO OF THE 2 AND F2 COEFFICIENTS E‘ ﬁIRECT ITNTEGRSTION dew b
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ORIGINAL PAGT IS
OF POOR QUALITY

ODQ 13 I=2.3 '
oo 14 ._Iv—j‘:.:: ’

DO 1S K=i,8

L 14 Lk, & *
~ALL UE-D‘HI]Q(IﬂJJ_&_‘:L,)»In.l:l' LaWsl)
TE (L RE. 1) CALL FRATFACTSITIGLY  Tsdaics L)
IF(K, Elz\'-l_). QO T ‘l/.‘:Ul .
';-ALL FU“(L‘:‘}(IvJ: ‘s‘l‘L)’I’\J‘)}\i’L—) ‘
CALL FL4()~L‘3(I1&‘$I’~.3£—)‘:I:l.')f‘nL)
IF('-!'L.T-:"L') L’c‘ T-' ‘1‘:‘\’1
CALL FFE(SFE‘SI:!J:R»':.)!I7 aka L)
IF(J.NE.2) CALL FCa(CE (I,d Fa ks Is Wk L)
Ea(In.“Lvl")):Eq'(In.lt}‘l)L)
e A SR I I
4 Il N = LAty Iy
Df}(IH.I’L.:}‘:):-U%(IHJ»“-J S
E‘L::(I;«J,L,K)'-"F"'(I:'J:K,
C T O S Y R L i O P S S I
CONT INUE
CONT INUE
SONTINUE
CONT INCE .
CALCULATION OF THE JKL-GYMMETRIC B4 COEEFIGIENT,
AND_ALSD OF THE LS, ki, T4 ﬁuvd%:M4aN4 COEFFICIENTS
IEYOBIRECT INTEURQTILN -
D0 240 I=2,8
Og F11 Je1,s
ALL JARG(XRA (TS )5 Ta b Kal, Q1)
ALL FN4CANS (I, Ivuvxw }
ALL FT4{T4(I- ) I JdsiksL)
E(giNEpli CALL FOE(DE(I» ) I ds kL)
w212 K=1,8
ALL J4KGIX 4T, ) I Byl 1,00
ALL FM4(XH4(I,Jsh):Iau:k,
FIRLER. 1Y oo TO 314
ALL ASF4{AZIT, Jy f\)!IﬂJ;"nL 1,
ALL FN4(W4(I,J,» > Ty B L)
FURGE.J) G0 TO 213
R )
0 214 L=, &
FOLLLT.R) 38 _TO 241
F(IR.E&.L) GOJ0, A .
O TO 241
eLL_FB‘l‘(Bq(I J)*\:L) I,k 00
O TO 214
N,T?T,IRL IN INLREQQINU ORIER
L L=
NN &) =F .
NN =L . .
TG= .
o 2lé pl=2,8 .
EE(HNEN) UE IGY GO T =17
D Z1E Ne=l, kK . -
IFCNNCM) L GELNN(NY Y G0 To 218
TTX=NNCND
NN N =NN{M)
NN (M) =TT
CONT INUE
TG=NN (1)
CUINTINUE
MI=NNCT)
MI=NN (2D
MIS=NN S
g\':}(Ivd)'\vL)"Eq(I Mi.M2, M3
CONTINUE
IR0
CONT INUE
LTQTIQIE

CALCULATION TF THE (IJVhL)-SYMMETRIC HS &
RHEERE AND ALSO OF ES BY DIRECT INTEGRATI

I hu I=2,8

Lo 'l \..l In.‘

E‘L‘ m*—: ‘s"‘u’.‘ '..‘

(]
i RN

23 L=
CALL FES(EU(I:J KL)s I kL)
IF(}\.E'Q a—) L“l “‘ -..I..'j

CALL FRA(RG(I,daka L) Trdoksll)
CALL cHu\l“!o\I}L:rnl Y .L?-J':]‘UL‘:‘

GND RS COEFFTC TENTS,
(&)

B

oot

o T e e e

o




R LA

S i

227 . . HE(I,Ja Lo K)=HE(I s lall) ORIGINAL PAGE [S
=2, g CHES, To R LY=HE(I»JsFH L) ‘
ESO. 0 e HE(I TS L BI=HE(T Ja Ky LY .OF POOR QUALITY, . , .
E:gi . R4(Iva.laLviiz):R‘;(Isd’l":‘;L)
2=l . RAC( IokaLY=R4{(I»dobsl.)
332. . Rq'('.."I)L)K})':Rq?(‘xi'-l’};:.i[.) i
i EF(I,ds Lo KY=ES(Isdsbr L) . '
o34, ., E(udy Ivl’f)L)"‘Eﬁ‘(I:J'}hﬁL) .
ciciam ES(ud, ITsL o K)=ES{T, kL) :
I3k, DO T 23 . . ;
237, . 28 CONTINUE ‘ . . e
il 22  CLONTINUE , . i
CicEy 21 CONTINUE :
240, 20 CONTINUE o _ !
ad1. o #au CALCLUILATION OF THE A4 ANOD P4 COEFFICIENTS
242, OO 25 I=2,8
4G, DO 26 Jd=L,3
544, fufu( 27_K=2¢B_
245, IF(K.GE. ) CALL AZF4(F4(I, ), I:d Bl sl
S4d. 0o 2m L=1,8
247 . CALL ACEI4(A4¢(I» dabks ) s IodabisLa1,0,0,8)
24, 28 CONTINUE
347, 27  CONTINUE
250, 26 CONTINUE .
a0l 25 CONTINUE
5. Lt ##% CALCULATION OF THE REMAINING FDEFFI!IENTM . .
=R, o %% THE MAIN SENERATORE ARE F4,04,V4, RIS, A0, 04, 14,E4, L4, 58, 4, 04, R4
254 o ### (F4 TI& ALESO A GENERATOR, BUT Was NOT LISED A SUCH) w4
H55. RHHTQ:E*U:JRT(@.EU)
ok ROOTS=NSART (S, 0O)
ST . RunT?*DbHRT(Z.Dﬂb
TR, XXLS=—RO0OT S T2 e e e e e e . . o e .
8. oo 29 I=1,2
S0 ACI)=F4{],Z,1,1)/ROOTS
0% B{I)=34(I,1,2,2)/1%2
T2, ClI)=NVG(T,2,2,2)/(12%ROOTS)
Sk, Do 20 wd=1,2
wed ., IF(J.NE. 1) CALL FR(R(I») I,
BT, LELCI, J)=0.T0 . )
b, IF(J.EG.I) DEL(I,J)=1.00
ST . DELTACI, }=04(I,2,2,J) /12 —— .
e, FCI, d)=-DEL{I, D% ((FPI#{I-0.500) ) %%#Z) -
SEY. OC(I, == XTIT(I, 0220 /29
I70. E(I-»'_l):l.-'.““(:[vdvﬁzg)/li_
= XICI,I=A4(I,1,2,d)/ROOTS
g XTI, )=C8 (T, 2,2,) /12
T¢I, =G40, 1,4,2 /ROOTS
XL2(I, ) =A%(T,dy 2) /{XXLS# (-0, 500 ) ##2)
XMS(I,J)=B4(I,J,EZ§)/7'0 o
DI, ) =03, )+XKE(T ) i
- e TELDABE (TEC Troeh) Yo T4 o B=73 DS T, ) =0, D0 :
WE(I, d)=F4(I>d>1,1) ,
H#(z,d&=§451;1, 3d) :
DSl Re=l. g . ‘
JF(k.NE. 1. ANDL. . GT.2) CALL FROAR (I, dy K Tauda kL) '
E(I:d1|‘:§)=XL4“"’:7111;-.{) .
s D{IsdaB)=A4(I,,Jd52,K) /ROOTS
HiI,d2K)=E4(I, s 1,E)
\ XNGH Tt B =G4 (T, 155K .
. F3(I, o E)=83(Iu 4oLy
- T:."(Iv'.lw}:::)":Gq'(I;L"ll"-.v:..“')/ﬂl:' ! :::
VE(T o BI=FA(T. 2505 1) /ROOTE
4(%“17;";]’@)"‘['4(1111&‘7{’::.')
Y.\..':(Ii'-l')":;):'eq'(li1'7'-11"::.)
Z:E:(Iw_ls}‘»:):r““(:[’ ‘-.1&'11) e
_ S4(I,ds E)=VA{I,. 5k, 2) /ROOTE
S CONTINLUE :
AMICT, d)=XMA(T,uds 1) {
S0 CONTINUE :
HE(T)=XN4(I,1) ) i
CALL Fidd(Ug{I),I.Jd5 kL0 ;
29 CONTINUE i
. %@:DEDRT 2. 00) /PI#EE i
l| :::’El I 75 ’.{
HCIY=—XLE(E, 1) /ROOTS i
SEA=I1-0. SO0, i
ggI)—uﬁwUﬂIN(JaﬁkPI)/EEAw%~ Xt 1
T4 CONTINUE ok i
oo 400 I=1,& ;
WRITE(SO) A(DILBII)LC{I)LALI0,5(1),HA(T)-,LUa(T) g
400 CONTINGE ¥
DO 411 I=i,.& |
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WRITE(&,47) ;
4é CONTINLE i
WRITE (&, &) i
__ WRITE(é,205) '
205 FORMAT(” MY)
o a7 1=1.5" N L
WRITE (o &7) KMCIS 1) XMCTS 20, XMOTH, ) XMCT . M) 5 KT 5) "
47 hﬁ'ﬁé’}”f"ﬁq ORIGINAL PAGE 9
\ 203 S ko
WRITE (&, 204 ) OF POOR QUALITY'
8046 FORMAT(” N7) ,
00 43 I=1,.5 ) .
_ WRITECE,A7) AMCI 1), XNCT-2) s XNCILE) » AN(I,4) 2 AN{T,5)
S CONTINUE .
WRITE (&, &2)
WRITE (&, 207)
07 pEoERtl 2 ;
. WRIT (é,&77 (I 1),0¢T,2),0¢T+3),0{T1,4),{I,5)
4% CONTINUE
WRITE (&, &5)
. WRITE(&,203)
208 FORMAT (" P7)
O ZQ I=i,5 . . _ . .
WRITEC(E,E7) FUIL1)P (1,2, PCT,3),F(T,3),F(1,5)
S0 CONTINLUE
WRITE(&, &3)
 WRITE(A,209)
20% FORMAT(” R7)
o 51 I=1,5 : . .
WRITE(E, A7) RIIZ1)sR{ISZ2)SR(I,E)R{1,4).R(I.57. . P
51 CONTINUE
WRIT v G
WRIT 2 S10)
F\: o
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212 FORM )

[x ol o

ol
DO
NS T Ny e

XAS(I 1)y KB IH ) 5 XdB(T -3 X3 (T 4) » KBTI, S

OEOMEETIEINEE0E
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WRITE &y &E) .

_ WRITE{&,E1)

214 FORMAT(" L&)

OO Sé T=1,5 ) o
NRITE(@’&-}) KLECT 1) RILa3I, 2 KLECT By RLICT 40 ALECT 5

Te 0 CONTINUE

WRITE (& &)
WRITE(4,S1D)

15 FORMAT (" M)

oo 87 I=1,5 . \ - - -

WRITE(L,E7) AMS(I, 1) AMICT2) s AMECT 23 s XMR(T 240 AMICT L0350
7 CONTINUE .

WRITE( s &3)

WRITE (& & 4)

216 FORMGT (" WE”) e - | :
0o S@ I=1,5 ) ;
WRITEC(E, A7) WIS 1) WA{TI2) W2, WE(I4) WA(T 3 i

S8 DONTINUE i
WRITE (ds a5) i
WRITE(&,S17) i

217 FORMAT(" E47) i
OO 59 I=1,5 , o i
WRITE (A2 &7Y Xb4{I-1) XRa4{I,2) s XWa(I+2, Xk4{1,4),Xk4(T,5) A

5% CONTINUE i
WRITE(éu (.':-3..«_'{ “
WRITE (&, 218D i
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&6, 851S NTINLE o
57 . ITE(L, &5) .
6T, ITE(L,S2%)

&5, &2y RMAT(® Q=)

8e0. 1175 (
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&2, WRT by 632)

LS. T2 CONTINLU

BEE WRITE (G, 231) i

&g4, 221 FORMAT( va')

485 . Do 522 I=1,5

VERA. OO 524 J=il5 ) _

1“1;5.:7. wE\'IT { Ay &7) VE‘(Ivdr1):V3(I7«Jv2)7‘0’5‘(11&.‘:3)1V3:-(Iv'.|14)aVE:(IyoJ’!:}
GiSiZ. TS24 CONTINUE

QS . _ HE\'IIE (& &3)
S BT DEE CONTINLUE

E91. WRITE (&, &5)

é-'a’g. WRITE(&, 852) .

A5 SE2 FORMAT (Y X&)

L4, oo 325 I=1,5

&7, OO 52é6 J=1,5

EfPh . wRITE(éué~7) XG:(L~.h1);XE=(I~.hI:‘),)(3(1,«.!,‘.3:),XE:(I,-.hM»,XS(Iw.J»E)
£37. Si2é CONTINLE

LDE, WRITE( &, &) .
&5 S25 CONTINUE

700. o WRITE(A,233)

701, 233 FORMAT (. Y&E*)

AT Do S27 I=1,5

AP O S Jd=1,5 .

704, : WRI (& &7 YE3(Taudtl ) YE(I b 2)aY3Is s 3y TR TIPS IR AT & S P
705, S22z CONTINUE

Tk, WR (& a2

702. 527 QO NL

”
e

7Q%.

il
Z -1 11200
OO A L]
MMM D R T - T RINDR
~G

Cl—~~
o nen v DI e

el
24)
710, =534 F Z37)
Ay jalu] =1,5
712, o 1, S :
711G~ . WR (by b7 ZE3(Isu 1) Z3(T, 0 2) 23T, )L 2301, 40, 2801, 0, 5) £
Z14. S30 CONTINUE , :
715 T WRITE(G,&a
7L, S CONTINUE
717. WRITE (&, S30)
71a. S3D FORMAT (Y J47)
i 71i%. LIt 5;:51 I=1,58
i 720. OQ S22 J=1,5
i 723 . NR’ITE(-u(:n?)x-.hl(l,--l,1):‘A’-.M(IHJ;E‘)vX-.M'(‘IuJ,IEﬁ);XJKHINJMHfA’--W(IwJ;Ei)
& TEZ. SR CONTINUE :
b gEET HRITE (&, 6)
. 5ER 531 CONT INGE
P sl WRITE (& &5)
. 7Ean  WRITE(4,E34)
i 727 a &3¢ FORMAT(” M4-)
i o7 2. Do S2% I=1,G
i 72%. DO G284 =1,3
o T30 o, BRITEC(E, A7) KMA(T, s 1), XMA(T, s E) 5 KA 0T E) s XMA (T, da 8) 5, KMACT, oy )
731 T34 CONTINUE
FAS IO WRITE (&, &8
7SS, —EE CONTINLE
755! Y GRITE(E,E837) -
730, S2E7 FORMAT(" FP47)
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NGO D O

D0 535 I-1,5
oo 536 J=145
WRITE(E»&7) FA(Iadr L)y PALIHh2)HPAlI S0 F3{T 3 )y PA{T, 2 3)
ah TN s '
9 ~ ™
55 CONTINDE " ORIGHIL [ Lo
1 & (b k b K
WRITE (&, &) OF POCR &
232 FORMAT(Z =47)
Do 8537 I=1,5 . .
HRITE (o675 SCTrdy 125401y 2y B4(Tyds D) E4(Tsulr )5 84(T s E)
Ay S s by R i 2) B4, 3, E4(15 0400 8 il 2
558 CONTINUE S ' ’
WRITE( &, &) '
527 CONTINUE
WRITE (&, 23%) '
S5% FORMAT(Y W4”)
D0 535 I=i,5
DO 540 Jb=1,5 * e s * .
WRITE(&,&7) WACI da1) WECTH 9 2) WA b Z) s WA(I s d)  WALTJyiE)
S40 CONTINUE
WRITE (A, &2)
53%  CONTINUE
WRITE (A, £5)
WRITE (&, £30)
240 FORMAT(Z B&7)
Do Z41 I=1,35
oo 542 J=1,5
OO 54% K=l1,5 , ,
WRITE(&,4&7) BE(IS LKy 1) HBE(I ok 2),BE(I s by &) BE(IH i 4)
1,B3(1,d, Ky 5)
542 CONTINDE
~ WRITE (A, 68)
542 CONTINLIE
IF(I-EE‘-EIC‘F\‘-I-EE‘-4) WRITE(IE«:I.'&U)
IF(I.EG. 1.0R, I.EG.2) WRITE(&, &%)
541 CONTINUE . A . )
WRITE (& &5)
_ WRITE(A.841)
£41 FORMAT( " .C27)°
oo 544 I=1,0
g 8545 Jd=1,8
00 S4é K=1,5
WRITE (&, &7) COCI,Jab 1) 08I, EL2), 00T, B3 03I bk 4g)
11U3(I’dyh»5) ‘
D44 CONTINUE
WRITE(A,4&8)
545 CONTINCE
TE(I.EQ. 2. OR. I.ER.4) WRITE (&, &5)
IE(I.Ea. T 0R. T-EG.2) WRITE (&, &)
544 CONTINUE
NF\'ITE(éﬂéoE)
 WRITE(&,542)
£42 FORMATS” E3°)
G 547 I=1,5
OO 8645 J=1.5
OO 549 RK=1,3
wF\'ITE(/:u'f‘7) Ed(LydsbH 1) ER (I, Lok 2)hES{I s B 3 E{ Tk 37
1, B30T s KL 50 )
T4 CONTINUE
TE(1.EQ. 2. OR. I.EQ. 4) WRITE(A,AD)
IF(IIEN.iIURII'EHIE) WRITE(ﬁséQ)
4 CONTINLE
47 CONTINDE
WRITE (dr 5)
WE CE . &, S45)
248 FORMAT(C F&)
Do S50 I=1,5
DQ Sl J=1,5
N0 552 R=1,5 ,
wRITE(é1Q7) F3(1$d1h$1)7FE(I:J?H72)$F3(1$J9H$a)1F3(I$JVH,Q>
1;_E3\‘I:\J7*‘lv5)
o2 CONT INUE
HRITE(&,mS)
S0l CONTINLUE
TF(I.EG. 2. OR. T.ER. 4) WRITE(&,&S)
IF(I.E@, L. OR. 1.EG. &) WRITE(A, &9)
MO CONT I MWUE
WRITE( &, &5)
WRITE(&y E44)
S44 FORMAT (" HE")
no 5538 I=1,0

;
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ORIGINAL P;J }1 oy
P60, &850 FDRI'IAT( *Cat) POOR Q i
?O}. 571 Isi,5 OF
‘5“:,-‘1'1 Ell:l 572 t.!“l?»-‘
20T, L 573 kKsls5 , . e
YO4 ., NF\'ITE(&-’Q7) CA{I sl 1) B4LT K 2)H B4 I v iH 3)H CACT iRy )
IS . 1’g4(1s~."}k15)
PO, 57% CONTINUE
907 . WRITE (&, 4&E)
‘P03 D72 CONTINUE .
L, IF(I.EG. 1.,0R.I.ERN.3) WRITE(&,&e)
211, 571 CONTINUE
w12, WRITE(&,45)
HI s BRSO,
515" > § 574 I=1,5
21k, O 8595 g=1,5
217, Dy 576 K=1,5
w1E. WRITE(&47) D4(I Lok 1) D4(I 0 L Ka2) s Dd (T s do B E) 4T Ky 4) s
219, 1D4(I, oKy 5)
W20, 576 CONTINUE
22l WRITE (&, &2) .
F2X. 575 CONTINUE
i 2. IF({I.EQ.2.0R.I.EQ. 4) WRITE(&, 63)
f P24, IFCI.EQ. L. OR. I.EN.3) WRITE(&.LP)
: D20, 574 CONTINUE
. P, WRITE(&, &T)
: V2T WRITE (&, 252)
i e 202 FORMAT(® E47°) : .
N TP o OCG %77 I=1,5
) w30, OO 578 J=1,4
i 231w o _S579 K=1H)5 :
i NS WRITE (4> é') E4(I»d h,l) E4(I1, dah:~/,E4(I,J,K,3):E4(Iadvﬂ74)
i I, . 11E4(I’~.|vhn.l)
: ad . 579 CONTINUE
! ST . . WRITE(&,&S)
v LT S78 CONTINUE
r 237 IF(I.ER.2.0R.I.EG.4) WRITE(L,45)
i D . IF(I.E&.i.UR.I.Eﬂ.u) WRITE (4, &%)
1 P G577 CONTINUE
i 240, WRITE (4, AS)
3 w41, . WRITE (&,553)
! w4, 258 FORMAT(” F47)
H 743, oo 520 I=1,5
[ 244, oo S21 J=1,5
2! 245, 0o 582 kK=1,3
" F4é. NRITE(6'7/:!7) F4(Irt| f'ni) F‘](I Wy }n..:. 1F4(I10.|)}7:13)7F4’(Irt.lvl"::4)
: '5347. 11F4(Ivd”’\15)
: 7413, S22 CONTINUE _
o 4%, WRITE(&,43)
: BT . S22l CONTINUE
#S51. IF(I.EC. 2, 0R.T.EE.4) WRITE(&,AD)
'E’E""-‘. - ;E(I-EQ-.“.UR. 1’-5&-:‘) wHI‘E(é‘Q’IS'?')
I, D20 CONTINUE
754, WRITE (&, 65
oS . WRITE(&,S54)
DD, 254 FORMAT(” G47)
i 57 . DO 588 I=i{,3
i oEE, Lo =24 J=1,5
if o5, DO &85 K=1,3
i Q. WRITE(&:@?) G4(I sk 1) 2G4 CT, b E) 2 Ga{T K 3),54¢Tuh k. 4)
; L w 1,644 05K,5)
Dz SRS CONTINUE
e WRITE (&, &2)
&G, So4 CONTINUE
wEG. IF(I.ER.2.0R.J.ER.4) WRITE(&, &A5)
s . IF(I.Eu.i OR.1.ER.2) WRITE(A, &%)
DT . S CONTINLIE
A, WRITE (&> &S
SPET WRITE (&,305)
W70 . 203 FORMAT(C 147)
w71. Do S58é I=,5
YT O S&87 J=i,5
ST Lo G298 k=1,5 .
974, WRITE(ES A7) K141, Kol XIA{TI» s kG20 XI40T, d, 1. 3)
975, 3o XI4(I, Ky 4) 2 XIA(TIukLT
97 Tan CONTINUE
DNTT o wf\'IlE(émé&‘ﬁ)
TS, a7 CUNTINUE
V7. IF(J.EQ.2,0R. I.EN.4) WRITE(A,4LD)
Q0. o, IFCIEC.1.O0R.ILEG.Z) WRITE(é, &%)
wal. BSe CONTINUIE

|
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W22, WRITE (&, &5) : ‘ a
2€3. WRITE (&, E5E) OF POOR QUALITY i
o4, 854 FORMAT(” L4~") - !
723, Do Sy I=1,5 ‘
Pgh, ng S%0 J=1,5
ST Dot 591 R=l,5 -
':25_.“::- WRITE(&,47) XLAC(Idoky 1), XLA0T, RaZ) o mld (Il Zr, L4 ke 4)
. 1, XL4¢T,uly K, 5)
L, 290, 891 CONTINUE
21, WRITE (&, &8) L .
PRE. S90 CONTINUE '
FYE. IF(lI.EQd. 2. 0UR.I.ER.4) NRITE(6 &8
R . IF(I.Em.i.URnL.EQ.S) WRITE(&, &)
PI5. SDEY CONTINUE .
RTE(E 83
el » O)E'IJ
I3, 857 FORMAT (Y [47)
D, DO 592 I=1,3
1000, Do 593 J=1,5
10014, 00 594 K=§,3 . , ﬁ
i 1002, wE:ITE(é-,éJ) ATy da Ky 1) 34T, a2V 30T, da b 2) 5 34T s K, 4) \
lDQS- 18I, dsk25) H
1004, 594 CONTINLE :
Colons, WRITE (&, A)
o 10os, o8 CONTINUE _
L1008, IF(I.ER. 1. OR.I.EQ.3) WRITE(&,&7)
1007, D92 CONTINUE
C1010. WRITE (&) 45) ;
fo101id. . WRITE (4,358) i
S ok G 258 FORMAT(” R4-) J
I YOk S LC 598 I=1,5 i
, %@14. oo 596 uJ=1,5 ]
Q1%. oo Sv7 K=1,5 . . ‘
; 1014, WRITE(&247) R4AC(Iy " 1),R4(I,s }:1:):F\"q'(IvlJ’}‘:’::{):R"l(Iw'Ja!":)'Q) :
1017, 1.RA(TI LK, 5) ,E
& %gi@. 997 CONTINUE !
I Y% 3 - WRITE (&, &) ;
3 1OZ0. Sad CUNTINUE ¢
j 1021, IF({I.EQ.2.0R. I.EQ. 4) WRITE(4,&S) . o
L LOER, _ IF(I.EG.L1.0R.I.Ei.2) WRITE(&,&P) v
i 1023, SvE CONTINUE !
8 104, WRITE(4A,63) :
L1025, 3 V‘ITE(&:BS?Z ;
10Z&. 59 FORMAT(? V4r) s
1G27. 0o 578 I=1,5 !
: 1028, Do Sy Jd=1,5 !
boo10E., D0 400 B=1,5 {
1(;3';“':). WF\'ITE(G:C‘-7Z_ v4<11l..‘v“’~:71)'7V4(Iw_‘1"":,:")7V4(Iv-‘7}’;)3)1V4(Ivu.l7"’:v4) i
! 1(.):.'1';- 1aV4{T, sk, 5) ;
I 4 & e A00 CONTINUE
1023, _ WRITE(&, &E)
. 1ozd. DR CONTINUE )
” 1C’ ‘s-'- IF(IuEQ-:‘—"-ClROI-EE!- 4‘) wR’ITE(""ﬁ‘E“-’
i 1(’ 'L'u IF(I-EQ-l-c'R-I.EQ-E:) WF\ITE( L" :'I:'?)
1037, S@E CONTTINUE
oo losE. 4%%  STOP
v LOEw. ENDI
1040, SHUBROUTINE FOI(CE, ToJdaKELL) !
Vo104 . IMPLICIT REAL%EEA-U,C— ) *
{104, DIMENSICN gr<r0L,,L:<1uo>,'4«1uu) !
i 1043, CALL FISF(CL, I1,J)
o 1G44, CALL FIP(CE2, T2, K)
1045, CALL FMEY(Cd,IZ,01,11,08,15)
104é. |:_»AL.L. FIF‘\L:{'.UI.:.‘HLZ_ _ . B
1Q47. CALLL PMPY(CL, 11,05, 12,04,13)
1ods, CALL FIR(CZ2,T12,1) .
1047, ZALL PMFY (G4, I3, C1,11,02,13) :
1050, CALL _FINT(C1,I1,04,I8) ;
1St . A=0, 10 B
1082, oo 1 N=1,1I1 i
1053, X=X=C1 (N i
1054, 1 CONTINUE i
1050, AXzm{ %I =1 ) 2%d=1 ) (2uh~1 ) u(aul~1) i
105&. IF(DABS (X)L LT, 1. 0=7) X=0.L0 |
1857, CSsX#ISERT (XX) /72000 E
10503, RETLIRN i
1059, ENL b
1040, SUHBROQUTINE FLO3(DS, I,Jd kR, |
10&1 . TWFLICIT REQL#E({A— H,c—g . |
1Q&2. ﬁIMENSlDd Qi(lun),Lh(iL:),DS(iou) Q
1063, CALL FIFF(CL, f
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DO

DO & N=1,I2 P ar 1S
X=X=C2 (N) (L PAGH
2 CONTINUE OR‘GW R QUALITY
XK= (2% T=1) % ( Zhodm1 ) # { ZHk=1) OF POO
IF(OABS(A) . LT. 1.0~7) X=0.00
Wae=X#+DERRT(XX)
REEURN
**%***%%***%%k**%%**%%**w%%%%%*#%&%%ww%%kk%%%%%%w##%****%%*%%
o SSF _SUBROUTINES FIPY, FDER,PINT, PADDM dededk
SUBROLITINE FMPY(Z, IDIMZ, X’IULMX Y, IDIMY)
REAL#Z Z,X,Y
DIMENS IION Z(i%;X(i)vY(i)
o IFCIDIMX#IDIMY) 2 10,20
10 IDIMZ=Q
LGB0 TO 50
20 IDIMZ=IOIMX+IOIFY-1 .
DO 20 I=1,IDIMZ
b 2(1)=0.D0
L 40 I=1i,IDIMX
OO 40 J=1,I0IMY
} = I +l_l"' 1
40  Z(R)=XCI Y (L) +Z (R
S50 EETURN
SUBROUTINE PUER(Y IDITRY, Xy ITLIMX)
REAL#S Y, XH»EXPT
LDIIMENS TN X(l) Y{1)
IFCIDIIMX—1) w:u!l
i IDIMY=IDIMX- :
EXPT=0Q.D0
Do 2 I=1,I0IMY
. EXFT=EXFT+1.00 -
= YgI)fXj1+1)*EXPT
GoCTO 4
& IDIMY=1
Y{1)y=0. 00
4 QETURN . . .
aUBRGUTINE FINT(Y, IDIMY, X, IDIMX)
REAL#E Yy, X, EXFT
DIMEN IUN XC1),¥<1)
IDIMY=IDIMX+1
Y{1)=0.L0
IF(IOIMX) 1,1,2
i RETURN
= EXPT 1.00
L = I:E,IDIMY
_ Y{I)=x¢(I—1)/EXFT
c EXFT=EXFT+1.00
E%[TU 1
W
SUBROUTINE PAUDM(Z IGIMZ, X, IDIMXFACT Y, ITIIMY)
REAL#S Z: Xo HLT:Y
OIMENSION Z(l), (1. Y (L)
NOIM=ITIM o
IF(IDTMA= IUIHY) 1Cy 20,20
10 NUIM=IDIM 0. o
20 ITFINDIM) 20, %0,30
S0 Do 20 I= ,NtIM
o IFCI-IDIIMX) 4G, 497@0
40 IF(I~ID;MY) Sc,uu,7m
SO Z{I I =FACTH#Y(I)+X (1)
GoTO S0
&0 Z(IN=FACT#Y{(I)
a0 TO =30
T Z{I)=X{I)
20 CONTINUE
20 TDIMZ=NDOIM
RETLIRN
ENT
BHBRRREHRER IR RERRRRRE R R b 09036 30030 G0 B 9055 W 220 20 0 0 16 35 36 3¢ 30 10 P Lp b B F0 50 0 oF
HRBERBHEIRSREERFRERNRE U T R IR G W0 F RSP 32856 50 56 16 01 4 3090 w055 o 4 S5 S e 2t
#% CQBJECTIVE COF E-BEHHTINE SC0INT & T O INTEGRATE. IM X, THE
FOLLOWING FUNCTION : _
#% v SLOLFEC(E) WX +EO(E)  Kheded + Lo+ SCOISC) . Xew(IS0—1) | . LOS
0 SECII4SE(E) LK +EE(E) L Kenz + L4 ES{IEE) . Xuww(I53-1) ! SIN
Ell.lE!R'L-”JTINE_E:E:I lllT CRICID -év l’: DEHRIIN, ISIN, S5, 150 yEEL IRS, A
IMPLICIT REAL#S(A-H,0~Z)
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DIMENSION RCOS(1),RIETN(L),SC(1),S5(1),AAL10G)
1,A1¢C100),B1(100),AB(100)
AR(1)=0,T0
?géii=u.nu
= l
DSz ’\ '“«7
1EiN=0 QU“
IF(ISC.EQ.Q) GO TO 20
Ot 1 N=1,ISC
NN=N=-1
CALL. XMCAX(AQLIAIZEQ,Iﬁi,NN A)
CALL FADDMQRQUS,qut,AA,IAA,UC(N),Ai,Iéi)
L 2 M=1, IC0S
AB(M))=RCOS (M)
2 CONTINUE . -
IF(ICOS.3T. IAA) TAA=ICLE -
CALL PADDM(RSINS ISIN, AR, IAR, SN B, IRL)
DO & M=1,I3IN
- AB(P) =R IN(M)
2 CONTINUE -
IF(ISIN.GT. IAR) IAR=ISIN
1 CONTINLIE .
OO 10 N1, T00S
o AACN) =RCDE(ND
10 CONTINUE B
OO 11 W=, ISIN
AB(N)=RSIN(N)
11 CONTINUE -
20 IF(ISS.ER.Q) GO TO 21
DO 4 N={,Iss
NN=N-1
CALL XMSAX(Al,IALl,BL, IRL,NN.A) .
CALL PADDNM(RCOS,ICOS, AR, TAA, S5 (MY AL,IAL)
oo 5 M=1, ICOS o
AA(M) =RCOS (M)
4 CONT INUE _ ;
IF(ICOS, GT. IAA) TAA=ICOE
Cal.L PADUMQRSIN,IbIN,ABaIém,aE(N),Ei,IBL)
oo & M=1,ISIN
AR =RIIN(M)
&  CONTINUE
IF(ISIN.GT. IAR) IAB—I IN
4 CONT INUE
IC0S=IAA
- ISIN=IAR
2 EEEURN
1
***%*%%%%%%%%%%%%**%%w*w%m*%%%%%*%%%%%*%%%%kw%wx%wwww%ww%w#%

#% SLBROUTINE XMSAX INTEGRATES  (X##PM).3IN(A.X)  OVER X
#% THE RESULT OF THE INDEFINITE INTEGRAL IS OF THE FORM :

ALY AL (), X + AL, k#%d + oo FALCIAL) o Xwn{IAl=1) ). 205¢(A.. X)
o+ Bi(i)+81(£) + Hl(d) X33 oo o +BLI(IBL) X (IRI-1) 1. 5IN{ALK)

## THE CGEFFICIENTS Qi(l) AND RB1(I) ARE LETERMINED EY XMIAX

F R I H H R R I B % 303 R R 090 2 St 35 TE 08 30 P o R AR T b2 e G 0 S A T 2R Se

CS R L S L R LR R R L TR S B R R L BT R T AL B R BN R B w%w%w‘)’**w#*%’k 36kt e *1%%".{‘%"(‘

ANQLYTICAL EXF‘RE WSION_FOR THE COEFFICIENTS A1 ANDLEBEL @
LRI TAELE Z6TH EDITION, FAGE 220, INTEHnﬁL MUMBER 292

# w*"/‘%*%w%%*%**%* BRFRELHERHERRH R T RN R W RRNRR LR R WA r st

-k*w*%***%*%c%ic%%'k%*%*%-kir%ct'rww-sc'!r%c FHRPFABRFR RN AR BRI G F 030030 50 Hdewub

UUBRuuTINE kH~AX(Ai IAL.EL,IRL, M. A)
IMPLICIT REAL#S(A~ Hal“L
DIIMENS IDN L(iUO),Aixl) E1(1)
FACTM=1.T0 .
IF (M. LE 1) G0 TO 25
oo 1 I=2,M
FACTM=FACTM*I
_1 CONTINUE
S5 IAl=p+1
I=1,1A1

10 )
ER.O) GO TO &3
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CONTINUE ’ OF FooR at
0O 4 I=1,IA1,2
J=TAl+i-1
A1 () =RIEC (D)
IF ¢, GT. 1) AL{d=1)=0,00
Rl =l
CONTINUE
RR=1 . .
TE(M.E@.0) GO Td &
OO S5 I=1,Ms2 .
g chenc e
b ) =R (0
é&idPET.1> Bi(J-1)=0,00
CONTINUE
& IBi=M
EEEURN
%**%%%#*k%*%*%#%*%%*%****%%%%%"i’% 0Tt e e e E e W H A AT e W W R K bbb E R

#% SLUBROUTINE XMCAX INTEGRATES  (Xx#M).COE(A.X) GQVER X
## THE RESULT OF THE INDEFINITE INTEGRAL IS OF THE FORM :

M oAl +Al (2, K + AL(E) JX¥%Z 4+ L FALITIAL) L X##(IAL=-1) 1.0
+* Bl({1)+R1(Z ) + BL(E) . X#%#2 + ...+RL 1y Run{1B1~ 1>I-UIN(

{
## THE COEFFICIENTS AL(I) AND EBI(I) ARE DETERMINED BY XMOOX

._r)

GRS

(I
Ik R
E

SUBROUT IME_ XMCAX(AL: TAL, BL, IB1, M. A)

REAL#E Al E1,A :

DIMENZSION AL(1),B1(1)

CALL XMSAX(RLS TBL> AL, 1AL, M, A)

GO0 L Ne=i, IEL

g;(N)-~Bi<N)

SONT INUE

RETLIRN
B E Rl R L R R L L o e L e T L R A Rl e i e L T R L L e L R e T ,l‘*'si"k-ir'ii"i('
B D LR R R TR AL R P R LR TR R e R R LR KL LR L LA P L L PRt bR R L PR LS TR LA O R R R L S T L

##4% SUBROUTINES FI,FIP,FIPF AND FIZP, DEFINING THE SHIFTED
LESENDRE FOLYNOMIALES AND THEIR FIRST. SECOND AND THIRD DERIVATIVES

SUBROUTINE FI(COEFF,I1)
REAL#S COEFF
ODIMENSION COEFF(2)

IFCI.EQ.L) QO TO 1
IF(I.EQ.2) G0 TO =
IF(I.ER.S) GO TO &
IF(I.EQ.4) GO TO 4
IFCILEG.S) GO T 5
IF(IEQ.E) G TO &
IF(ILEQ.7) GO TO 7
COEFF (L )=—1.T0
CQEFF(2) =04, IO
COEFF (2)==754. 00
COEFF (4)=4200, D0
COEFF (D) ==11500.L0
COEFF(A)=1a632, 0O
COEFF(7)=—12012.TI0
COEFF(2)=32432. 110
GO TO S50
COEFF(1)=1.D0
COEFF (&) ==42, D0
SOEFF (&) =420, 00
COEFF (4 ) =~1450, D0
COEFF (D) =2150, 00
COEFF (&) =—2772, DO
COEFF(7)=%24.T0

oo T SO
QQEFF(;):—J o
CREFFE (27 =30, DO
COEFF(Z)==210. 00
COEFF (4) =540, 00
COEFF(5)==&30. T
COEFF (&) =252, 00

GO TO S0
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COEFF({1)=1.00C

COEFF (2)==20,D0

COEFF (&) =90, DO
QQEFF(4)4—14O Lo
COEFF (S) =70, D0

b@ TGO 50

COEFF (1 )w=1,00
COEFF(2)=12.00
COEFF (&) ==30. D0

COEFF (4)=20,T0

GO TO S0

COEFF(1)=1.00
COEFF(2)==4.D0

COEFF (&) =4, 00

GO TO 50

LROEFF {1 )==1, 00" s e
COEFF (2)=2.00

GO T S0

COEFF(1)=1.D0

EEEURN
EUBRGUT;NE‘FIP(CGEFF,IP b
REAL#S COEFF, o

DIMENE ICN CGEFF(iOO),bi(ioﬂ)
CALL FI<L11;>

CALL FUER(LUEFF IP,2L, 1)
EEETIRN

SUBROLITINE FIPF(COEFF, IFF,I)
REAL#& COEFF, 1

DIMENSICN COEFF(100),01¢100)
cALL FI(quFF,I>__

CALL PDER(gi,IF,LuEFF 1)
CALL PDER(UGEFF,IFF,Il,IP)
EEEHRN

SUBROUTINE FIUF(FUEFF,IEP 1)
REAL#& COEFF, C

DIMENSTION CuEFF(lOu) CLC100)
CALL FI(D 115) .

CALL 'DER(:UEFF ’ )
CALL PEER(L; IFF LUEFF F)
CALL FPLDER(ZOE F,IMP,Ll FF)
RETURN

ENL!

ik et et ik e R Rt R HE L IR L B R R R R R LR TR R ST TR AN FH PR FH
Gk R bkt e S R e R T L L TR L T e e Y e R T R R R R R A T )

SUBROUTINE FA, DEFINING A FEW AUXILIARY FOLYNOMIALE

SURROLITINE PA(COEFF, IFA,I)
REAL#S COEFF

DIMENSION EDEFF(@)
IF(I.E:. 1) oo TO
IF(I.EQ.2) GO TO E
IF(I.E@.S) B0 TO X
IF(I.E&.4) G0 TO 4
IF(I.EG.5) 20 TO S
COEFF (1)=4,00
g@EFF(g):Q oo
COEFF (:2)=0.D0
ECEFF (4 )==5., [0
COEFF (5} =0, DO
CREFF (&) =1,00
IFA=A

G T SO

CUEFF (1) =0.00
COEFF (=) =0, 00
COEFF () =1.00G
IFA=E

GO TO S0
CLOEFF(1)=0.D00
COEFF(2)=1.00
IFA=2

GO T SO
COEFF(1)=1.00Q
COEFF (2)=0.,00
COEFF{S)==2, 00
COEFF (4)=0. 00
COEFF(S)=1.100
IPA=5
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