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1

for the variational parameters Ank: The double {ndex (N,K) can be re-
presented by one single indek I: Witﬂ a minimum effort; the van éer |
Waals constant can be obtéined'through the product of the wvalues of
Ank and (CPQ) which can be checked in the formula in p. 14 section
2=b,

To check on the accuracy of the published values for the van
der Waals constant, a separate calculation was made using the tradi-
tional Hartree-Fock approach following T. P, Das. etal. These values
were reproduced exactly. As an indication of the relative numerical
complexities involved, the calculation of the van der Waals constant
using the traditional H-F approach consumed aéprokimately 10 minutes
of IBM 360-50 time, for a particular numbers of the variational
parameters. The similar calculation using the extended H-F approach
consumed 20 hours for the same number of variational parameters, Ank.
The difference is largely due to the complexity of subfunction program
FC and FD. The set of simultaneous equations can rather easily be

solved by calling any conventional subprogram.
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APPENDIX A

A-a Calculation of the second-order perturbed energy . . . . General

remark.+

From Sec. 2-2 it was shown that the second-order perturbed energy

can be formulated as follows:

Wz e vy Y14 ENES

For the present calculation, which focuses on the dipole-dipole inter-

action between H and He atomic systems, the following formulas will be
substituted into the above formula.
A) Unperturbed wave function }10
Y°= Putr pyacad)
where ¢” w = L " %

Jen

Puetas) = \,-:L“ L Para) Biis) + Pota) patal]
2 Lwe

1%
Cue = [[+I<¢.I¢bll
<Pl $a> 2 <Boi sz =1

CPalpi>= Cpoléa>

' B) First-order perturbed wave function y'
. ¢ = fyC
The steps used in the calculation follow those of
Das etal, Phy. Rev., 174, 104 (1968)
—
and Davison Proc. Phy. Soc.'87, 133 (1966)
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where 7[ : 2 'i"l" 2 Cotmr v” Viomitns CR*mtr e
Al kl e~/

[ 4
i Yiwitss

m~me
Cuitm) = (-1) !+ fnau,o) X ‘-‘5!

'

C) Unperturbed Hamiltonian H°®

/ 3 '

b derd e (st g )
D) Unperturbed Eigen value E° '

- -0 o0

TS Ew+lpe
E) Perturbation V'
41 . _
v o= 2 Q'.%? AR [ % Vowtr + 1 Yomin]
v-d ey

. _ n
Before substituting the formulas from /4, to &) 1into £ *) .

some frequently used formulas will be introduced.

¢

A-a=1 Frequently used formulas with Hydrogen orbital

N4
’ N

A) B CPuir¥ipn> = ,;‘7/¢e'”r” ridvdu

(P (Vt3)

!
2/Vr

cr”s, (a-10-1) .

+Mu1t:ipole expansion, see

R. J. Buehler and J. 0. Hirschfelder, Phy. Rev. 83, 628 (1951)
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-as .
Bl C Pyt Y Yom r* Pu> = ¢—f, /¢e ¥ rdr

X / Y(o: )’-(w (/n = _Z < V”>H

a7 (a-/-2)

/
C) < ¢y /V”\7r‘ r* 1 éw > = [v-a- (v ~27
X _I’(N'I/V/'f'l)

Ca=l-3)
2N1‘N"0‘I
.l 2
where Uy = 7 oor ¥ sF
W /
D) Clui v Yl 0 e v 8,5 = G I G B
. /4

(a-/-¢«)

A~a-2 Frequently used formulas with Helium orbital,

Np =l —-Up
€

Let ¢ J 2_(
= L r
) R Ng =] dg¥r
¢ = Z (’7" ’ € 7
b V7 ¢
. Ve s ,
Po= L 5 oo™l o "
= ¢
Vér

4 <y Y(.m* Ye.w YY1 $a>

= = (NptNplg) —(SptpYr y
L S35 oot [y e .7, rodr
o 07 / '

"f)’e.: Vtm dn

= 4_;;_ ;.-4(a,4/.a_)» (@=2-7)
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where  FA will be defined in Appendix B

Note: (¢‘,/ )’(m* 7 p¥ ¢‘> - éL”_ FA Cb.N b)

Pl Yoo Yeu ¥ Po> = <ol Vo Yom ¥/ Fa >

L ’
B) (¢a/)’p..., V”Vr‘ )’:.... Y"/¢b>

= = /Ip" -ep¥ K Al 22 Ny =l —0‘9’ K’ 3
= 4—%%.’;(‘,(‘?/" e 4 ('aar’)r(r'-e r )]r

X f YI—: Yem o

- 4 Ll e
= £ FB8 ca.lk.lk. b)

t

where FB will be defined in Appendix B

! ‘ 4
Note: (¢.,/)Q,:, VKV;Y(.“ r« [Pa> = &L”_ FB (a k k,a)

FBlakk'h) # FBCA k!l b) bnless ez ke’

| | ' ¥4K'
C) <¢a t ¢¢ ) [ —é; )f(: 10 Yoy Vi / ¢5w ¢dlzl>

“~
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- 2 = by —rolartolg) ¥,
_Z 2 /’,,l,,./ pi{(}[y(}(« /P, t"f/(’h 197 72)e » Iﬁa p

(s A =2 ) - lugreg) o
;/Lz ¥ € Aody, f\flfnlo YA /ﬂ./o’ﬂa

51} EFCl a k+& 4, o, o) ' (d-2-3 )
4

where FC will be defined in Append.ﬁc B

Note: FC Ca kil b, p.a) = FCl b trkla a. 6)

i
l

, + '
D) (¢4 ) ¢¢'(3) /—g’; y(.m "y~ )’p,.,/a) n o /¢b 4 ddlu)

i
i
'
!
i

I

: , “
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[
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/ -;; }2 Yz € VI'JVJ / oo (30 dWL

= L Forrakéy G F )
-

7

where FD will be defined in Appendix B
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Note: ,7-'& CAL K b b, k) 4)\= FO b, Xa, a, r, 4)
FO Caik b, b k1a4) + FLCA #5660 #a)

. b vl ese krk’
A-b E% 2<d'1vivts v gl gorns
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— a '
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Nk Ré “n | ‘
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— AMK C 3 J 12D /
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~

[ FA1a.ke1.a) ¢ FCa, kst bI<qy1da>+ FAIb401.4) Pl §4>

+ FACb ktlb) 4 all integrals contain I; ke )”: 13) Yom )

are equal to the preceding four terms .7

5 Awx p’ L) e L
= 22 B G gy v on () X

h .
T FAlaxtta) t FA(Gksl,bsba+ FACbkela)abt 74 “"M'é’]}

where ., A) = < PalBb> baszs <Gblda> .

Note: a4aéb = b g |

a2 F ¢4y

E°cy'(¥>= F°Z2 2 Z A wx A”!k'(’:zm/

Y SN ' Ré ;

<M AT AT P8y > ‘,-Z,:z CPata) @uu30+ Fotir pgi3))
we :

l" * 4
C B8 Yia 1304 B 5.2000) (55 fmtnrs B Yumis) [ $atrs i3t foin paitt)

: - — ) 2 /
= v 2 2 Z 4%—"4—" Culim) y (V”'”’y'/‘j'_

h Py
MK NN - én 2¢ne

:  ake! ki)
K G C FACA ke K'a )+ FAlIOKiib)ba s Fh (b aeklaaby v F4 (puky)

K’
+ all the integrals containing Y ; Vi) jml/ which are equal

to the preceding four t:ermsj
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- = - 4~I.I L3 _i L '”, _L-__
ECcyly> - 4‘-‘°~€£ﬂi ’4.1’5;-‘— Curms (Go) <v*7" 2y (ch)

« (FACaksikla)s FAlakekibrba+ F4(h ktkia)ab +

FACL k+klb)) X
Where we have used formula (a-1-1). We also note that the cross

terms Y/:”) );,.. (3> and )’,: 13) Jpm (%)  vanish.
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< Buiv¥ ik w20 ~F) i Vi 84S
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III. Radial part
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Total Formula
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A=¢ Simultaneous Equation

The general form in E(z) will be as follows
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A-C The Formula for the van der Waals interaction constant
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APPENDIX B
Closed Form for the Punctions YA, FB, FC, FD.

Function FA

o0 . - o
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Function FB
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B-a=~3 Function FC
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Angular part
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19 MAIN DATE = 70324 18/46/54

PROGRAM TO CALCAULATE INTERACTION BETWEEN H AND HE

THIS PART IS TO STORE ALL INFORMATION FROM GOCDARD IN ARRAY
A{T)yB{J)eeocaescaeses e CXPOTENTIAL COEFF, IN SLATER POLY.
C(I)'D(J).ota.o.ootcoooExPANSION COEFFICIENT
N{I)yM(J)eooasooosaass e PRICINCIPAL QUANTUM NO IN (NylL,M)

***»****u*****m*u******v**********v*»*****$**#*v***v***#*#

IMPLICIT REAL*8 (A-H,0-2)

DIMENSION C{10)4sN{10),A(10),0{10),M{10),B(10),XN(10),XM(10)

DATA NNN/T/

HRITE(64546)

FORMAT(1LHL)

READ(545) (C{I)2ACI),D(I)+B{I),I=1,RNNN)

FORMAT(4(F10454+2X))

READ(5,10) (N{I)yM(I)yI=1,NNN) -
FORMAT(2(12,2X)) :
DO 15 I=1,NNN

AN=N(T)

BM=M{I)

XN{I)=(DSQRT (2. %A(I) ) 2% (24%AN+1,.))/DSQRT (CGAMMA{2 4 *AN+1.))
XM{I}={(DSQRT (2. %B(I) ) #%{2.%BM+1.))/0SQRT (DGAMMA{2 «#BM+1.))

NOTCoeosoovossennecasnes NEW EXPANSION COEFF MUST BE EQUAL TO OLD
EXPANSION CNEFF TIME NORMALTIZATION COEFF

DO 25 I=1,NNN

C(T)=XN(I)*C(T) : .
D(IV=XtA{I)*D (1)

WRITE(6,30) {(CU{I)4N{I),A(T)4D(I),M(I)oB{I)sI=1,NNN)
FORMAT(2(2XsFB84543Xy12,3X4F8.546X)//)

THIS PART IS FROM VAIATION PERTURBATION THEORY SUCH THAT THERE IS
A SIMULTANEOUS EQUATION

¢ Heole 2 5% o e ol sk e e e e A ole e ok e %e e 3 e ale e e 3¢ e e o e e 56 3k ek 248 e e 3k e Ko e X< A Aok AR Xe X
ENERGY=-3.377984

AB=FA(C1NH\ 10109M18)

BA=FA{CyNsAyO4D,4M,B)

READ(S5,105) NUMBER

FORMAT(ID)

I[F(NUMBER.EQ.O0) GO TO 100

READ (5,45) IN,IK,IP,IQ

FORMAT(4(1242X)})

AIN=IN

AIK=1IK

AIP=IP

AIQ=1Q

AAAAAAAAAA
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19 MAIN DATE = 70324 18/46/54

vOID=0.
ARGU=AIN+AT Q=2
IF(ARGU) 60,48,49
ARGU=ARGU+1.

S Aot A A AR S
SAB=DGAMMA(AIN+ALP+14)/2 %k (IN+IP=1)
SAC=DGAMMA(AIN+ALP+24) /2 ik ( IN+IP) ~
SAD=FALC yNo Ay LK+IQeCoNgA) | DGHAAALCHIN v41p 4 1) [ 2. %%

SAE=FA(CsNyA,IK+IQ4D»M,3) (4//1’#,4/p+/)

SAA = ((TW-IP) = (ZNe1p) =2) A

" SAF=FA{D yMyB4IK+IQ,DyM,sB)

ATIXA=((=1.) %SAA+2 s %SAB+ (=24 ) %SAC)*( SAD+2 . #SAE*BA+SAF)

BBBB3BBBBB
S=DGAMMA(AIN+AIP+3,) /2. %% (IN+]IP+1)
SRA=FB(C yNyAyINyIPyCyNyA)

SBR=FB(C yNs;AyINyIP4D4M,B)*BA
SBC=FB(D.N,A,IN,IP,C;N,A)*AB
SBD=FE(NyMyByIN,IP,D4M,B)

SBE=FB\'C ’NIA'IP,IN’C'N)A)
SBF=FBICyNeyAsIP,IN,DsM,B}*BA
SBG=FB(DyMyByIPyINsCyNyA)X*AB
SBH=FB(D9M’B1IP,IN)D’M,B)

HHHHHHHHHH
ATIXB=S*(~0.,5)*{SBA+SBB+SBC+SBD+SBE+SBF+SBG+SBH)
SHA=FA(C1N’A11K+IQ"’27C7N1A)
SHB=FA(C+NyAIK+IQ-2,D+MyB)*BA

SHC=FA(D,M,B 1IK+IQ‘2)D,M18)

ATIXC=5%2,%{ SHA+2,%*SHB+SHC)

ccccccecececece

SCA=FB(C ,NyA,GyO,CtN,A)
SCB=FB‘C 9N1A ,0,0,D,M,B)
SCD=FB(D,M'B 1010 yDvMyB)
SCC=FB(DyMyB340,0,4CsN,A)

ATIXD=S%{-14 )% {SCA*SAF+SCB*SAE+SCC*SAE+SCD*SAD)
onNDDDHOOD

SOC=FA(DyMsB o IK+IQ=-1,0,M,yB)

SDA'—'—FA(C,N’A yIK*IQ-lyC’NyA)
SDB=FA(C1N1A’IK"’IQ‘-IQD'M’B)
ATIXE=S*{=4,)*(SDA+2.*SDB*BA+SDC)

EEEEEEEEEE
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SEA=FA(C’N'A 1-1 tC,NyA)
SEBzFA(C 1N,A 1'lyDyMyB)
SEC=FA(DyMyB 4y=1,0,M,8)

C
ATIXF=S%{=4, )% (SEA*SAF+2 . *SEB®*SAE+SEC*SAL)

C .

c FFFFFFFFFF
SFA=FC[C'NyA1IK+IO1C,N1A101M'8901M«’B)
SFB=FC(C1N1A'IK+IQ,D1M98107M,B?C9N9A)
SFC=FC(DyM4BIK+IQyDyMyBsCoeNyACyNyA)

C
ATIXG=S%2.,%{ SFA+2.,#SFB+SFC)

C

C GGGGGGGGG6
SGA=FD(C1N7A1[K1CyN,A,D,M,B,IQvDyM, B)
SGB=FD(C1N1A,IK,D)M,ByDvaaf IQ,C,N,A)
SGC-’-FD(D,M,B 9IK,D,M,B,C,N,A1IQ'C,NyA)
SGD=FD(CyNsAyIQsCsNyA,DsMyB,yIKyDyM,8B)
SGE=FD(C 1N1A1IQ'D,M,B,D1M18,IK;C'N,A)
SGF"—"FD(D 'M,B ,IQ,D,M,B,C’NyAy IK’C’N’A)

C
ATIXH=S%{SGA+2.*SGB+SGC+SGD+2 . *SGE+SGF)

c
ATIXI=S%*{=2, ) *ENERGY*{SAD+2. *SAE*BA+SAF)

c
ATRIX=ATIXA+ATIXB+ATI XCH+ATIXD+ATIXE+ATIXF+AT IXGH+AT IXH+AT IXI

C

WRITE(6,50) INsIKsyIP,IQsATRIX
WRITE(6451) ATIXAZATIXByATIXCATIXDyATIXE,ATIXFsATIXGyATIXH,ATIXI

50 FORMAT{1X,"MATRIX{*12,12,12,124* )=*,1X,012.5)

51 FORMAT(///+9(1X4D12.5///1))

GO 70 1

60 WRITE(5,65) VOID

65 FORMAT(1X,?WRONG"'4+FB.5)

100 CALL EXIT
END
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/ G -LEVEL 19 FA DATE = 70324 18746754

FUNCTION FA(CsNyA4K,0,,8)
IMPLICIT REAL*B{A-H,0-Z)
REAL*8 CsA,D.B,FA
DIMENSION C{10)4yN{10),A({10)4D(10),M{10),B(10)
OATA NNN/T/
C 3% 3% 2z e e se e e ale R 3% 1k el e e e s o aie e de %2 e 3 e 3z ale 3ie 33 e o 33 e e 3k 3k e e e Ak Ao oix e ok ok ok e sk e 3 4 3¢ ol ofe e e 3 e e e e e 30e e e e e e e o e e KRR A L
C .
FA=0,
DO 100 I=1,NANN
DO 100 J=1,NNN
AK=K
PN=N{I)
QM=M(J) . :
10C FA=FA+C{I)*D(J)XDGAMMA(PN+QM+AK+1.)/ L (ALI)+B(J))Rx(N{I)+M{J)+K+1))
RETURN '
END



v G LEVEL 19 FB DATE = 70324 18/46/54

FUNCTION FB{CyNy A Ky KKyDsM,B)
IMPLICIT REAL*8(A=-H,0-2)
REAL*8 C4A,D4B4FB
DIMENSION C(10)4N{10),A(10),D(10)4M(10),8(10])
DATA NNN/T/
(C 3% 3l 3 3¢ e e % 3 A e alefe ok e e e e e Ak o6 ik ¢ e e e e ik a ale vk g ik e 3l 48 236 4 26 A< 42 e e e 3i6 e 34 ol e el e adk e e ol e %o A e 3 e Akl ke ek e e ol o kol Ae ol e sk
C
FB=Q,
DO 200 I=1,NNN
DO 260 J=1,NNN
PN=N(T)}
QM=M({J)
AK=K
BK=KK
AG=PN+QM+AK+BK
AE=A(I)+R(J)
TAG=N{T1)+M(J)+K+KK
GA=(QM+BK)* ( QM+BK=1, ) ¥DGAMMA{AG~1.}/ AEX(TAG~1)
GB=(2%B{J))*{QM+BK)*DGAMMA(AG) /AE**{ [AG)
GC=({B{J)*B(J) )*DGAMMA{AG+L. )/ AE**(JAG+1)
200 FB=FB+C(I)*D{J)*(GA-GB+GC) :
RETURN
END .



LEVEL 19 FC DATE = 70324 18/46/54

FUNCTION FC{CyNyAyKKyDsyMyByC1lyN1,ALl,DL,M1,B81)

TMPLICIT REAL®8{A-H,0-7)

REAL*8 C,A,D,8,C1,A1,D1,8B1,FC

DIMENSION C{(103 ,N{10),A(10),D(10),M(10),B(20),CL{10)sN1{10),A2(10)
1,01(1C0),M1(10)+B1(10)

DATA NNN/T7/

(G abe i e e 3j¢ ale sje e e sl Re afe ale oo sl e ol 3¢ e sk afe aie e e el ol 346 4e sle 3 afe e A e e e Ak e afe A ol 3 A4 ek e e Ak deak e Ak aue Ak g e e 3 e alk e Tk o ok ol e e e ok g 6 o e Kk R

FC=0.

DN 370 I=1,NNN

NN 370 J=1,NNN

NO 370 K=1,NNN

DO 370 L=1,NNN

AA=A(T)+B(J)

AN=N(T)+M(J})

BB=A1(K)+B1{(L)

BM=N1(K)+M1{L)}

MM=N1(K)+Ml(L)

AK=KK

TAN=N{T)+M(J)+KK

X=(1,/AA®R] AN=Le/ { AA+BB X% TAN)*{ DGAMMA( BM+1. ) *DGAMMA { AN+AK) /BB (
1MM+1) )

Y=0.

DD 360 II=1,MM

AM=11

360 Y=Y+{1,/BB%%x[[)}x{(1l-T11)*{DGAMMA(BM)*DGAMMAIAN+AK+BM=AM+1.))/(DGAMMA
1{BM+2.,~AM)*{ { AA+BB ) 4 ( TAN+MM=~-TI+1)))
CONTINUE
370 FC=FC+C{II*D (J)*CLLKI®DL(L)*{X+Y)

RETURN ’
END :

-



v

vV G LEVEL 19 FD DATE = 70324 18/46/54

FUNCTION FD{CyNsAyKL14D,MyByCLgNL1yAl4yK2,D1,M1, Bl)
IMPLICIT REAL*8{A-H,0-2)
REAL*8 C,A4D934C1,A1,D1,81,FD
DIMENSION C{10)4N(10)}+A{10),D(10)4M{10),B{1L0)},CLC10)yNL(1C),AL{10)
1,01(10),M1010)+B1{10)
DATA NNN/ZT/
(€ 3 e e 36 e e 3 3 e e e i aleake ok e e s o o e e ok 3 e o ¢ e e o i 0 ol e ale e o e ol ok e ok A 4 e ot 3¢ 3 e oK oie et o S ke o e e o ik e e e 3l e dkge e ofe e A Ao
FD=0.
DO 470 I=1,NNN
DO 470 J=1,NNN
DO 470 K=1,NNN
DO 47D L=1,NNN
AA=A{T1)+B(J)
N=N(I)+M4(J)
BB=AL(K)+BL({L)
BM=NL{K)+M1 (L)
MMM=NT(K)}+M1(L)+K2~-1
CC=AA+BB
AK=K1
BRK=K2
AMM=MMM
CN=AN+AK
DM=BM+8K
IAN=N{T)}+M{J)+K1
IBM=NL{K)+M1l (L)+K2
ICN=TAN+IBM
UU=DGAMMA{BM+BK+2,. ) %DGAMMA ( AN+AK~- 1.)/(88“%(I8M+2)*AA**(IAN 1))
XX=(AA/LAA+BB) ) %% (T AN-1)
YY=((BE/ (AA+BB) )% (AN+AK-1.) ) *( (AA/{AA+BB) ) %% {AN=1))
22=0.5%({ (BBxBB) /{CC*CC) )% { ANFAK=1,) %{ AN+AK)*#={AA/CC %% TAN=1])
YYY=UU%{1le=XX=-YY-22)
IF(K2) 61462,61
61 72212=0.
DO 480 IJ=1,MMM
EM=14
SS=DGAMMA{AMM) *DGAMMA(CN+DM=EM+1.,)/( DGAMMA{ DN~EM) %*BB %% I J#CC¥*3<{ ICN=-
11J+1}) '
TT=(DM¥+ 1, )%DM(DM=1)/({DM—=EM+2. )% (DM~EM+1.,)%(DM=EM))
480 222=277+SS*(1.-TT)
CONTINUE
GO TO 470
62 1771=0.
470 FO=FD+CLIID(II*CLIKIRDLI(L)I*{YYY+ZZ2Z2)%0.3333333
RETURN
END



LEVEL 18 MAIN DATE = 70357 G3/45/56

THIS PROGRAM IS TO REPRODUCE THE RESULT OF DAS' ARTICLE.
C(IL) IS EXPANSION COEFF.
N{I) IS S PRINCIPLE QUANTUM NO
ALT) IS EXPONENTIAL COEFF. IN SLATER POLY.
IMPLICIT REAL*8 (A-H,0-2Z)
DIMENSION C{1C),N(10),A(10),0{10),M(10),8(10),XN{10)
[II=5
WRITE(6,46)
46 FORMAT(LHL)
READ(545) (C{I),A(I),1=1,5)
5 FORMAT({2(F10.542X})
READ(5410) (N(I)yI=1,5)
10 FORMAT(IZ2)
DO 15 1I=1,5
AN=N(1) » '
15 XN{ID)=(DSQRT(2.*%A{I ) )%k ({2.,%AN+1,)) /DSQRT(DGAMMA{2 +*AN+1.))
DO 25 [=1,5
25 C{I)=XN(I)*C(I)
WRITE(6426) {(CUI)yN{I},A{I)},I=1,5)
26 FORMAT({2XyF1l0.543Xy1243X4F10.53/7/)
TEST=FA(C1N1A109C1N1A)
WRITE(6,27) TEST )
27 FORMAT{1Xs*TEST VALUE=',D12.5///)
DO 30 IP=1,I11
DO 30 IQ=1,I1II
00 30 IN=1,11I
DO 30 IK=1,III
Bp=1pP
BQ=1Q
BN=IN
BK=1IK
AAAS (=1 )30 IPK{IP+L)+INX{IN+1))*(DGAMMAIBN+BP+14) /2% ( IN+IP=1))*
1FA(C Ny Ay IK+IQ4CyNyA)
BBB={=1.)%( IQx{IQ+1)+IKX{IK+1))*{DGAMMA{BN+BP+3.}/2.,%%( IN+IP+1)) %
lFA(CyN'A11K+IQ“21C1N1A)
CCC=(DCAMMA(BN+3P+14)/2e%%{(IN+IP=3))*FA{CyNyAyIK+IQ,CyNsA)
DDD={DGAMMA(BN+BP+3.) /2% IN+IP—-1)) %FA(CoNs A, IK+IQ-2,CyNysA)
EEE={DCAMMA{BN+BP+14)/24%% [ IN+IP=2) ) %#FA{C yNsA, IK+IQyC oy Ny A)*INXKIP
FFF={DGAMMA(BN+BP+3,) /2. %% {IN+IP)I*FA(CyNyAy IK+IQ-2,CoNyA)*IK*IQ
GA=AAA+RBB+CCC+DDD
GC=EEE+FFF+CCC+DDD
WRITE(6y41) IP,IQyINyIK,GC
41 FORMAT{1X,*DAS MATRIX{'",12,12,12,12,%)=",D12.5/)
WRITE(6,42) IP,IQyIN,IK,GA
42 FORMAT(1X,'REAL MATRIX(',12,12,12,12,')=',D12.5/)
’ WRITE(7+39) GC , B
39 FORMAT(D12.5)
30 CONTINUE

OO0
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0043
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0048
0049

" 0050

0051
0052
0053

'FORTRAN IV G LEVEL

50
60

45

18 MAIN

DO 50 IP=1,IT11

DO 50 IQ=1,IT1I

BP=1P

GB={—4.)*{DGAMMA (BP+4.)/2
WRITE(T7,39) GB
WRITE(6,6G) IP,IQ,GB
FORMAT( LXy *"MATRIX( 912,512
WRITE(7,45) 111
FORMAT{1X,*MATRIX ELEMENT
CALL EXIT

END

o*E(IP+2))%FA(CaNsA»IQ+1yCyNyA.

1')-'-'101205)

',12)




!/ G-LEVEL 19 FA DATE = 70334 . 20/38/01

FUNCTION FA{C  NyA,K,D,4,8)
IMPLICIT REAL*8(A-H,0-7)
REAL*8 CyA,D,B,FA
? DIMENSION C(lO):N(lO),A(lO),D(IO)oM(lO),B(IO)'

DATA NNN/T/
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C
FA=0,
PO 100 I'=1,NNN
DO 100 J=1,NNN
AK=K
PN=N{T)
QM=M(J)

100 FA=FA+C(I)*D(J)*DGAMMA (PN+QM+AK+L I/ {(ACL)I+B(JI IR {N(I)+M{J)+K+]1))

RETURN '
END




