Table 3. FORTRAN
program for
calculation of the
large-D expansion
for “frozen
planetary” states of
two-electron atoms

File c:\sergeev\ou\fortran\helium\summat\tabl e3.txt
and also files: c:\sergeev\oulfortran\helium\largen32\* .f
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PROGRAM LARGE N 32

inplicit conplex*32(a-h,o-2)
DI VENSI ON EN( 25) , RAL(25),
- WEUN(300

000) , VX(75, 75, 75), AL(3) . ZZ(3) , SCR(3) , X(3

).

- paran(10), ee(40, 20), on(3)

EQUI VALENCE
(Pm,ﬂ(l)).(PARAMA).SCR(l)).(PARA

M7),
character*11 name
i fun=1
i pri=0
i sym0
PRINT*, ' Enter NGOEF, RNCR (3 for 1/D, 2 for
1/(D1))
PRINT*, ' Enter NCOEF'
READ", NCCEF, i 1 nor
READ", NCOEF, i z
it (ncoef . eq. 0) stop
nane=" "'
i1(iz eq.2)name=' He (z=2)'
i1(iz. eq.3)nane=' Li + (2=3)'
rnor =i rnor
fornat (1x, a8, i 4, 6f 11. 6)
DU, =

READ*, DNU, RNOR

dnu=1

PRINT*," Enter |PAL | PA2, | PA3'
READ*, | PAL, | PA2, | PA3
print*,' Enter nl'

read*, nl, n2, n3

i pal=n3+1

2+1
i rnor =2*i pa2
r nor =i r nor

PRI NT20, ' NCOEF =", ncoef
pri nt 100, nane, n1, n2, n3
format (1x, all,
' asynmetric-configuration state
(22,
i2,')")
write(1,*)nl, n2, n3, ncoef , i rnor- 3, name
PRINT*, | PAL, | PA2, | PA3
PRINT*, ' AL =
READ", AL
al(1)=1
al (2)=1
al (3)=0
PRINT40," 1/, 1/n2, 1/n8 =, (real (al(i)),i=L1,3)
PRINT*,' 2Z =

READ*, ZZ
22(1)=-iz
22(2)=-iz
22(3)=1

PRINT40, " 2273, Z3*Z1, Z1*22
(real(zz(\)) \71 3)
PRINT*, (" -*, =1, 100),

READ", SCRU) SCR(2)., sm(a)

i (i z. ne. 2) got 0302

1240, - . 35q0) / 2

19q0/ 2

1540, - . 24q0) / 2

on{ 1) =(14. 6640, - 4. 18q0) *2

on(2) =(11. 7940, 5. 74q0) * 2

on(3) =(2. 2690, 4. 28q0) * 2

got 0301

if(iz.ne.3)got 0303

05q0, -. 32q0) /i

1640, - . 02q0) /i z

r3=(. 0840, -. 19q0) /i z

on{ 1) =sqrt ((411. 0qO, - 105. 5q0) ) *i z**2/ 2
on(2) =sqrt ((35. 7q0, 267. 7q0)) *i z**2/ 2
on(3) =sqrt ((-56. 40, 23. 5q0) ) *i z**2/ 2
got 0301

print*, zit

30

LPB=I SYM
CALL TBNEXP( AL, | FUN, PARAM RNCR, | PAL, | PA2, | PA3,
- NCCEF, EN, om | PRI, X, WFUN, 300 000, VX, 75, LPB)

PRINTL0,'r1,2,3 = ', (sqrt(x(n)).n=1,3)

format (1x, all, 3(2x, 2f 10. 6))

format (1x, ad4, 3f 11. 6)

for mat (10( 2x, 2f 8. 5))

format (1x, all, 3(2x, 21 10. 6)/ (12x, 3(2x, 2(10.6)))
PRINT10,' Ovega = ', om

PRINT30, " En- coef f =", (EN(1), | =1, NGCEF)
write(1,*)(en(i), i =1, ncoef)

FORMAT( 1x, a10, 2( 2x, 2d16. 8)/ ( 11x, 2(2x, 2d16. 8) ) )
ndi m=3

D=NDI M 3+RNOR

c1/D

ndi ni=5

DL=NDI ML- 3+RNOR

C1=1/D1

80

1

70

130

201

11

12

13

120

2

90

°

PRI NT60, ' En- Pade
=", (c**2*padesun(en,c,i), | =1, NOOEF)
d=c**2
print80
format(2x," ', 7x," Coefficients of 1/N-
expansi on', 12x,
" Padé approxi mants', 12x," Padé (D = 5)")
"do 1 n=1, ncoef
print70, n-
1, en(n), c**2* padesun(en, ¢, n), c1**2* pades

un(en, c1, n)
format (i 3, 2d20. 12, 2(3x, 2f 12. 8))
print 130
format (" Partial sums: Shanks transform
Second Shanks: ',
' Third Shanks:
"RAL(1)=D'EN(1)
DO2011 =2, NCOEF
asi-1
RAL(1)=RAL(1-1) +C**a*EN(1) *D
DO 11 N=1, NOOEF
EE(N, 1) =RAL(N)
MVE( NCCEF+1) / 2
DO 12 M2, MM
NL=NCOEF- Mr1
DO 12 N=M NL
EE(N, M =( EE(N+1, M 1) *EE(N- 1, M 1) - EE(N, M 1) **2)
- J(EE(N+1, M 1) +EE(N-1, M 1) - EE(N, M 1) *2)
DO 13 N1, NOOEF
MVEM NO( N, NCOEF- N+1)
PRI NT50, (EE(N. M, M1, MY)
PRI NT120, LPB
format(48x,i6," conponents of wave function'/)
me101
do 2 n=1,m
cn=(n-1)*2*c/ (m 1)
cl=cn/ 2
write(2,90)real (cn), (padesunien, c1,i)/4, i =ncoef -
2, ncoef

Fourth Shanks: ')

format (f9.4,10(","
got 099
END

.£10.5))

SUBROUTI NE
TBNEXP( AL, | FUN, PARAM RNCR, | PAL, | PA2, | PA3

- NCOEF, EN, om | PRI NT, X, VFUN, MAFUN, VX, M/X, LPB)

inplicit conplex*32(a-h, o-2)

DI VENSI ON AL(3) , PARAM 10) , X(3), S1(3), F(3,4),

-IND(6), EN(25), DI (3), A2(6, 6), H3(3, 3, 3), EVR(6) ,

EVI (6), AE(6, 6), AAA(6, 6) , OM 3) , AHB(6, 6, 6)
2 V(99),

- 1K(3),LCH(99), KPB(3), I KL(3),

- VIEUN MAFUN) , VX( WX, M/X, MYX)

- LAM3,3),BM3,3)

- L VEX(3,99), BE(3), VL(99), V2(99), pol (4)
rrep(9).rinp(9), rrez(9), rim(9)
rrea(3,3),rima(3,3),rrez(9), rine(9)
real*8 rrep,rinp, rrez, ring, rr0,rrl, rtol,x02aaf

real *16 rr0,rrl

LOG CAL LO

rr0=0

rri=1

ci=cnpl x(rr0,rr1)

1 PRI =(1 PRUNT- 1) * (100- | PRI NT)
ipri=iprint

| SYMELPB#+L

1 FORMAT( 2X, A6, 2X, 3D10. 2, 10X, 3D10 2)

I F(1 PR . GT. 0) PRI NT*, ' P/
RNOR=" , RNCR

. PARAM ',

80 FORVAT( 4l 3)

M H M zAci a gAM | ' TOH AHA
D=0
DO3N=1, 200
CALL TAYLOR(X, VEX, 3, V, VI, V2, | FUN, PARAN)
S1(1) =X(2) +X(3) - X(1)
(1) +X(3) - X(2)
S1(3) =X(1) +X(2) - X(3)
S=X( 1) * X(2) +X(2) *X(3) +X(3) *X(1) - X(1) **2/ 2
- -X(2)**212-X(3)**2/2
REAL( 1) *X( 1) +AL( 2) * X( 2) +AL(3) *X(3)
D202 =1, 3
F(I 4) (AL(I)/SR‘SI(I)/S“Z)/4+VEX(I 2)

A;l
B=0
1F(1. NE. K) GOTQ2
A=-1
B=VEX(I,3)*2
2 F(1, K =(2*R*S1(1)*SL(K) / S**3- (R* A

- +AL(1)*S1(K) +AL(K) *S1(1))/S**2)/ 4+B

202 BM1, K)=F(1,K)/2
CALL

MATIN2(F, 3, 3,4, 1, IND, I, A)

DL=F(1, 4) **2+F(2, 4) **2+F(3, 4) **2

1 F(abs(DL) . GE. abs(D) . AND. abs( D1/ (X(1) **2+X(2) **2
- +X(3)**2)).LT. 1. D 8) GOTOLO

D=DL

DOA =1,

3
4 X(1)=X(1)-F(1,4)
5 FORVAT(A7, 15, 5D25. 18)

I F(N LT. 10. AND. | PRI . GT. 0) PRINT5,* N X, D, N X, D

3 CONTI NUE
10 EN1) =R/ S/4

- HVEX(L, 1) +VEX(2, 1) +VEX(3, 1)
IF(1PRI. GT. 0) PRINT5, ' NXD, EN , N, X, D, EN(1)
| F( NCOEF. EQ 1) RETURN

.3
=-s1(1)/S/4
IF(1PRI. GT. 0)PRINT30," Di*,Di
HAXQzdEH E KOef. KB. fCPMy
DO121 =
DOL2K=1, 3
1F(1. EQ K) GOTOL2
L=6-1-K
1F(1. LT. K) GOTOL4
C=AL(1) +AL(K)
BE(L) =C
A2(L+43, L) =2* C*X(L)
A2(L+3, L+3) =2* C*DI (L) +AL(1)* Dl (K) +AL(K)*DI (1)
A2(L, L) = A2(L+3, L+3)
A2(L, L+3) =VEX(L, 3)
H3(L, L, L)=-2*C
AML, L) = C2*X(L)

14 A2(1+3, K)=AL(L) *S1(L)

A2(1+43, K+3) = AL(K) * DI (L) +AL(L) * DI (K)
A2(K,1)=-A2(1+3, K+3)

A2(1, K+3) =0

H3(1, L, K)=AL(L)

H3(1, 1, K)=AL(L)

H3(1, K, K)=- AL(L)

H(1, K 1)=0
K)=-AL(L)*S1(L)

12 CONTI NUE
13 FORVAT(/ (3D20. 10, 6X, 3D20. 10))

di AgOHAl i zAci a KB. fOPWy

199 FORMAT(2D40. 23)

DO131 1=1,3
DO 131 K=1,3

cooonoo0o0

cooonono ooonoo

°

301
302

131

501
509

502

782

AE(I,

D0 131 L=1,

AE(1, K) AE(I K)+AML, 1) *BM L, K)
pol (1)=-1

pol (2) =ae(1, 1) +ae(2, 2) +ae(3, 3)

pol (3)=-(ae(2,2)*ae(3, 3)-ae(2, 3)*ae(3,2)+

. ae(1,1)*ae(3,3)-ae(1,3)*ae(3,1)+ae(1,1)*ae(2,2)-

ae(1,2)*ae(2, 1))

pol (4)=ae(1, 1) *ae(2, 2) *ae(3, 3) +ae(1, 2) *a
e(2,3)*ae(3,1)+

. ae(1,3)*ae(2, 1)*ae(3, 2)-ae(1, 1) *ae(2, 3)*ae(3, 2) -
- ae(1,2)7ae(2, 1)*ae(3, 3)-ac( 1, 3) “ae(2, 2) *ae(3. 1)

=pol (2)‘(—0\)

p(3) =pol (
ri mp(4) =pol (4)*(-ci)
do 502 non¥l, 3
d=0
xome- on{ nom) **2
do 501 n=1, 200

d1=(pol ( 1) *xont *3+pol ( 2) *xont *2+pol (3) *x
omepol (4))/
(3*pol (1)*xont*2+2*pol (2) *xomepol (3))
if(abs(d1).ge.abs(d) .and. abs(dl/xom.lt.1. d-
8) got 0509
d=d1
if(n.It.5.and. nomeq. 1)print*,'n,xomd", n,xomd
xomexom d
conti nue
if(n.gt.100)print*,' OVEGA no found: nom iter,
d', nomn, d
on{ nom =sqr t (- xom)
n=4

rtol =x02aaf (rtol )

ifail=0

cal| CD2ADF(rrep,rinp,n, rrez,ring rtol,ifail)
if(n.ne.1)print*,' CO2ADF failed to find

frequences, n = ,n

do 782 3
rrea(i, k)=ae(i, k)
rima(i,k)=-ae(i, k)*ci
ifail=0
cal| FO2AIF(rrea,3,ring, 3,3, rrez,ring, indifail)
if(ifail.ne. 0)print*,' FO2AIF failed to find
ei genval ues'
DO 784 1=1,3
c=cmpl x(rrez(i), rine(i))
(-c)

DO 134 1=1,5
DO 135 K=1,5

134

133

18

19
98

AAA(L, 1) =ABA(T, 1)
A1 6) = A2(1 41, 1)
CALL MATIN2(AAA, 6, 5,6, 1,1 ND, NE, D)

DO 133 1=1,5
AE(1+1, L) =AAA(1, 6)
DOR1K=1, 6

IF(veaI(EVF(Kl)) LT. real (EVI (K))) GOTCR1
1 F(K. EQ 1) GOTQR2
K9

DO23K2=1, K9
1 F(1 ND(K2) . EQ K1) GOTCR1
CONTI NUE

EVI (K) =EVR( K1)

I ND(K) =K1

D241 =1, 6

ABA(I, K) =AE( I, K1)
CONTI NUE

D51 =1, 3
oM1) = EVI (143)

D26l =1, 6

A=AAA(L, 1)

AAA( I, 1) =AAA(1, 3)

1,3)
I F(1 PRI GT. 0) PRINT30," EVI, QM ,EVI, QM
DALSK=1, 3

r;c+AAA(| K) * AAA( 1 +3, K+3) - ABA(1 +3, K) * ABA( I, K+3)

ARA(I, K¥3) =AAA(1 , K+3) / C
IF(IPRI. GT. 0) PRINTS, ' AAA'
I F(1 PRI . GT. 0) PRI NT13, ((AAA(1, K) , K=1, 6) , | =L, 6)

N=2* NOCEF- 1

CALL TAYLOR(X, VEX, NV, V1, V2, | FUN, PARAM)

DO 301 M=1, N

MEN- MB+1

(Rabs(VEx(Z M). NE. 0. R
GOTCB!

DOL7L1=1, 6
Cc=0

DOL8I =1, 3

DOL8K=1, 3

DOL8L=1, 3

IF(1. EQ K. AND. K. EQ L) C=C +
AAA(1 +3, 1 1) * AAA( K+3, K1)

*AAA(L+3, L1) *VEX(1 , 4)

C=C+AAA(1, | 1) * AAA( K+3, K1) * AAA(L, L1) *HB(1, K, L)

AHB(11, K1, L1)=C

DO 19 11=1, 6

DO 19 1=1,3

C=RNOR*BE( 1) *AMA(1, 1 1)

AHB(11, 1, 4)=AHB(11, 1, 4) +C

AHB(11,4,1)=AH3(11,4,1)-C

FORVAT( A7, 5D24. 16/ 7X, (5D24. 16) )

1 F(1 PRI . GT. 0) PRI NT80, | PAL, | PA2, | PA3, NCCEF

NVENCOEF- 2

NVD=NM 2

NVD2=NVD+2

FORVAT( A6, ( 10D12. 4) )

EN(2) =(2*1 PAL- 1) * OM 1) +( 2* | PA2- 1) * QM 2) +( 2* | PA3-
1)*oM 3

+RNCR* ( BE( 1) * DI ( 1) +BE(2) * DI ( 2) +BE(3) * DI (3))
IF(1PRI. GT.0)PRINTS," EN(2)',2, EN(2)
1 F( NCOEF. EQ 2) RETURN
Byci O EH E pOpPABCK TB
KPAL=M NO( 3* M1, | PAL)
KPA2=M NO(3* N1, | PA2)



KPA3=M NO(3* N1, | PA3)
KPAS=KPAL+KPA2+KPA3
KML=KPAL+3* NM
KMR=KPA2+3* NM
KNB=KPA3+3* NM

1 K1=1 PAL- KPAL
1 K2=1 PA2- KPA2
1 K3=1 PA3- KPA3
1
TK(

DOLOONFB=1, NVD

200 FORVAT(' NFB, CT, RT', 1 5, 2F20. 5)
B1=M NO( 3* NFB, 3* (NVD- NFB) )

AL+VDI BL

M NB M-\XO(KPAI ND!B] 1)

DOS1KPB1=M NBL,

MDI B2=MDI B1- IABS( KPBl KPAL)

M NB2=NAX0( KPA2 MDI B2, 1)
DO51KPB2=M NB2, MAXB2
MDI B3=MDI B2- | ABS( KPB2- KPA2)
MAXB3=KPA3+MDI B3
IN=L
| S=KPAS+KPB1+KPB2+NFB
IF(1S/2*2. EQ 1 S) I N=2
M NB3=NAXO( KPA3- MDI B3, | N)
DO51KPB3=M NB3, MAXB3, 2
A=0
LPB=LPB+1
GOTQ(310, 311, 312, 313), | SYM

311 K=KPBL- KPAL
GOTCB14

312 K=KPB2- KPA2
GOTCB14

313  K=KPB3- KPA3

314 1 F((K 2)*2. NE. K) GOT062

310 KPBS=KPBL+KPB2+KPB3
c CYMM PCBAH E Kbi c. cl.
DOB6K1=1, KML
DOB6K2=1, KM2
DOB6K3=1, KMB
36 VX(KL, K2, K3) =0

D082

KPB( 1) =KPBL
KPB( 2) =KPB2
KPB( 3) =KPB3
1KL(1) =L
1KL(2) =K
1KL(3) =l

B=1

DOB3MEL, 3
L= KL(M

1 F(I L. GT. 3) GOTCB4
KPB(1L) =KPB(1 L) - 1
B=B* (KPB(I L)+ K(IL))
GoTee3

34 IL=IL-3
KPB(1 L) =KPB(1 L) +1

33 CONTI NUE

KB1=KPB( 1)

KB2=KPB( 2)

KB3=KPB( 3)

| F(KB1. GT. 0. AND. KBL. LE. KML. AND. KB2. GT. 0.

AND. KB2. LE. KM2
-. AND. KB3. GT. 0. AND. KB3. LE. KVB;

)
VX(KBL, KB2, KB3) =VX( KBL, KB2, KB3) - B* AHB(1 , K, L)

32 CONTI NE
LPC=LCH( NFB)
MDI CL= I\D(S‘(I\FBl) 3% (NVD- NFB+1))
MAXCL=KPAL+
M NCL M-\XD(KPAI MDI CL, 1)

MDBCL=
DOB2KPC1=M NCL, MAXCL
MDI C2=MDI C1- | ABS( KPCL- KPAL)

M NC2=NAX0( KPA2- DI C2, 1)

MDBC2=NDBCL- | ABS( KPCL- KPBL)

DOB2KPC2=M NC2, MAXC2

MDI C3=MDI C2- | ABS( KPC2- KPA2)

MAXC3=KPA3+NDI C3

IN=L

| S=KPAS+KPCL+KPC2+NFB- 1

IF(1S/2*2. EQ 1 S) I N=2

M NC3=MAXO( KPA3- MDI C3, | N)

MDBC3=NDBC2- | ABS( KPC2- KPB2)

DOB2KPC3=M NC3, MAXC3, 2

LPC=LPC+1

| F( VDBC3- | ABS( KPC3- KPB3) . GE. 0)

- A=A+VX(KPCL, KPC2, KPC3) * WEUN( LPC)

82 CONTI NUE

| F(NFB. EQ 1) GOTC83
| F(KPBL. GT. KML- 2. OR KPB2. GT. KM- 2

- .OR KPB3. GI. K\B- 2) GOTGB3
DOB49NV=2, NFB, 2
NVHENV/ 2
NFC=NFB- NV
LPC=LCH( NFC+1)
MDI CL=M NO( 3* NFC, 3* ( NVD- NFC) )
1 F(1 ABS( KPB1- KPAL) +1 ABS( KPB2- KPA2) +

-1 ABS(KPB3- KPA3) . GT. MDI CL) GOTCB49
MAXCL=KPAL+MDI C1
M NCL=MAXO( KPAL- MDI CL, 1)
DOB54KPCL=M NCL, KPBL
MDI C2=MDI C1- | ABS( KPCL- KPAL)
MAXC2=KPA2+MDI C2
M NC2=NAX0( KPA2- MDI C2, 1)

372 DOB54KPC2=M NC2, MAXC2

MDI C3=MDI C2- | ABS( KPC2- KPA2)
MAXC3=KPA3+MDI C3
IN=L
1 S=KPAS+KPC1+KPC2+NFC
IF(1S/2°2. EQ 1 S) I N=2
M NC3=MAXO( KPA3- MDI C3, | N)
LO=KPCL. EQ KPBL. AND. KPC2. EQ KPB2. AND. NV. NE. NFB
DOB54KPC3=M NC3, MAXC3, 2
LPC=LPC+1
1 F(LQ AND. KPC3. EQ KPB3)

- ASATEN(NVH#2) * WFUN( LPO)

354 CONTI NUE
349 CONTI NUE

| F(WEX. LE. 3) GOT063
NFBMEM NO( NFB, MVEX- 2)
DOAONPART=1, 3
| =NPART+3
AAL=AMA(1, 1)
AR2=AMA(1, 2)
AA3=AMA(1, 3)
ACL=AAA(1, 4)
AC2=AAA(1, 5)

AC3=AAA(1, 6)
DO7OK1=1, KML
DO7O0K2=1, KM2
DO7O0K3=1, KB
70 VX(K1, K2, K3) =0
VX(KPBL+1, KPB2+1, KPB3+1) =1
DO711 DEG=1, 3
MDBL=I DEG
M B1=MAXO( KPBL- MDBL, 1)
MABL=M NO( KPB1+MDBL, KML- 1)
DO71KB1=M B1, MABL
KB11=KB1+1
KB12=KB1+2
| F(KBL2. GT. KML) KBL2=1
Al 1=AAL* (KBL+ K1)
MDB2=NDBL- | ABS( KBL- KPB1)
M B2=MAX0( KPB2- MDB2, 1)
MAB2=M NO( KPB2+MDB2, KMR- 1)
DO71KB2=M B2, MAB2
KB21=KB2+1
KB22=KB2+2
| F(KB22. GT. KMR) KB22=1
Al 2=pA2* (KB2+ K2)
IN=L
| S=KPBS+KB1+KB2+| DEG
IF(1S/2*2. EQ | S) I N=2
MDB3=NDB2- | ABS( KB2- KPB2)
M B3=MAX0( KPB3- MDB3, | N)
MAB3=M NO( KPB3+NDB3, KNB- 1)
DO71KB3=M B3, MAB3, 2
KB31=KB3+1
KB32=KB3+2
| F(KB32. GT. KMB) KB32=1
Al 3=7A3* (KB3+ K3)
VX(KBL1, KB21, KB31) =
- A1*VX(KBL2, KB21, KB31) +ACL* VX( KBL, KB21, KB31) +
- A 2*VX(KBL1, KB22, KB31) +AC2* VX( KB11, KB2, KB31) +
- A 3*VX(KBL1, KB21, KB32) +AC3* VX( KB11, KB21, KB3)
31 FORVAT( A7, 31 5, 4D20. 10)

LO=NV. EQ 2* NVH
NFC=NFB- NV

LPC=LCH( NFC+1)

MDI CL=M m(s*r\ra 3¢ (NVD-NFO))

NO( MAXCL, KPBL+NDBCL)

MAVCL
M VCL=MAXO( M NC1, KPBL- NDBC1)
1 F(M VCL. GT. MAVCL) GOTO49
c=0

DOB4KPC1=M NCL, MAXCL
MDBC2=NDBCL- | ABS( KPCL- KPBL)

M NC2=NMAX0( KPA2- MDI C2, 1)
| F(MDBC2. LT. 0) GOTO72
KPC11=KPC1+1

Al 1=AAL* (KPCL+ K1)

72 DOBAKPC2=M NC2, MAXC2
MDBC3=NDBC2- | ABS( KPC2- KPB2)

MDI C3=MDI C2- | ABS( KPC2- KPA2)

MAXC3=KPA3+\MDI C3

IN=L

| S=KPAS+KPC1+KPC2+NFC

IF(1S/2*2. EQ 1 S) I N=2

M NC3=NAXO( KPA3- MDI C3, | N)

1 F(MDBC3. LT. 0) GOTO73

KPC21=KPC2+1

KPC22=KPC2+2
Al 2=7R2* (KPC2+l K2)

73 DOBAKPC3=M NC3, NAXC3, 2
LPC=LPC+1
MDBC=NDBC3- | ABS( KPC3- KPB3)
| F(NDBC. LT. 0) GOTC64
KPC31=KPC3+1
KPC32=KPC3+2
Al 3=AA3* (KPC3+l K3)

B=Al 1* VX( KPC12, KPC21, KPC31) +AC1* VX( KPCL,
KPC21, KPC31)

+Al 2# VX( KPCL1, KPC22, KPC31) +AC2* VX( KPCLL,
KPC2, KPC31)

+Al 3 VX( KPC11, KPC21, KPC32) +AC3* VX( KPCLL,
KPC21, KPC3)
VX(KPCLL, KPC21, KPC31) =B
C=C+B* VFUN( LPO)
54 CONTI NUE
A=A- C* VEX( NPART, NV+3)
49 CONTI NUE
63

| F(KPBL. EQ KPAL. AND. KPB2. EQ KPA2. AND. KPB
3. EQ KPA3)
- Gotos4
A=A/ 2/ (( KPBL- KPAL) * O 1) +( KPB2- KPA2) * OM 2)
- +(KPB3-KPA3)*OM3))
GOTCB2
64 NFHENFB/ 2
EN(NFH+2) = A
500 FORVAT(AT, |5, (3D88. 29))
600 FORVAT(1x, Al2, 3i 3, I 5, (2D26. 18))
open(3, fil e='watch')
write(3,600)' 1123,
ENERGY' , i pal, i pa2, i pa3, NFH, EN( NFH+2)
cl ose(3)
I F(1 PRI . GT. 0) PRINT500, ' ENERGY' , NFH, EN( NFH+2)
A=0
62 WUN(LPB) =A
35 FORVAT( A7, 51 5, 4D20. 10)
51 CONTI NUE
LOH( NFB+2) =LPB
I F(1PRI. GT. 0) PRINT31," LCH , NFB, LPB
100 CONTI NUE
I F(IPRI. GT. 0) PRINT92," CF EN, (EN(I), | =1, NOCEF)
92 FORVAT( A7, (3D40. 29))
994 FORMAT((1X, 7('.",14,12,413)))
RETURN
END
SUBROUTI NE TAYLCR( X, VEX, NM V, VL, V2, | FUN, PARAM)
inplicit conplex*32(a-h,o-2)
di nensi on
X(3), VEX(3, 99), V(99), V1(99), V2(99) , PARAM
(10)

27=PARAM | )
SCR=PARAM | +3)
DO 2 K=1, NV
V2(K)

2 V(K

V(1) =X(1)
v1(2)=1

w

~

-

B

N

w

CALL DEGPOL(VL, one/ 2, V, NV
GOTQ(3, 4,5, 6), | FUN

CALL DEGPOL(V, - one, V1, NV
CALL DEGPOL(V, DNU, V2, NY)
GOTCR9

CALL DEGPOL(V, DNU, V1, NY)
DO 11 K=1, NM

V(K) =
CALL EXPPOL(V, V2, NV

V(1)=V(1) +SCR
CALL LOGPOL(V, V1, NY)

GOTCR9

DO 1 K=1, M|

VEX(1, K) =VI(K) *ZZ+V2( K) * SCR
RETURN

END

SUBROUTI NE CONFRA( AA, A, B, C, N)

IMPLICI T conpl ex*32(A-H, O 2)
D WERSI O A, ALY, BN, (1Y

IF(I hEl)Gon

SUBROUTI NE DEGPCL(A, P, B, N)
INPLICIT conpl ex*32(A-H 0-2)
DI MENSI ON A(N) , B(N)
B(1)=A(1)**P
1 F(N EQ 1) RETURN
B(2) =P*A(2) *B(1)/ A(1)
IF(NEQZ)REI'LRN

11=3,

(1) +(K-2)* (P*A(K-1) *B(1 K) - B(K- 1) *A(1 K) )
B(1)=B(1)/(1-1)/A(1)
RETURN

END
conpl ex*32 function padesun(a, x, n)
inplicit conplex*32(a-h,o-2)

di nensi on a(n), wi(100), w2(100), c(100)
call confra(a, wl, w2, c, n)

cal | volcfr(c,x, wi, w2, n)
padesum=wi(n) / w2(n)

return

end

SUBROUTI NE PRPCL(A, B, C, N)

INPLICIT conpl ex*32(A-H 0-2)

DI VENSI ON A(N), B(N), (N)

DOLI 1=1, N

1=N-1 141

D=0

DO2K=1, |

L=l - Kl

DDAl B(L)

o

SUBROUTI NE VOLCFR(C, X, R S, N)
INPLICIT conpl ex*32(A-H 0-2)
DI VENSI ON O(N), R(N), S(N)
DOLK=1, N
1 F(K. NE. 1) GOTQ2

1)=q(1)

S(l) =1
IF(KI\EZ)(ET(I!

R(2)=R(1)
5(2) =S(1)+q(2) X

R(K) =R(K-1) +Q(K) * X*R(K- 2)
S(K) =S(K-1) +Q(K) * X S(K- 2)
CONTI NUE

RETURN

END
SUBROUTI NE  MATI N2
(A DI ML, NL, DI M2, N2, | NDEX, NERROR, DETERM)
F1010000

F1010010
MATRI X | NVERSI ON W TH ACCOVPANYI NG SCLUTI ON OF
LI NEAR EQUATI NS, F1010020
conpl ex*32 A, DETERM DETER, PI VOT, SWAP
F1010030
I NTEGER DI ML, DI M, DI M EMAT, PI VOCL, PI VC L1, PIVC L2
F1010040
DI VENSI ON' A DI ML) , I NDEX( DI ML)
F1010050

DATA LGN T/ 51/
F1010060
DETER=1
F1010070
NeNL
F1010080
EMAT=N+N2
F1010090
DI M=DI ML
F1010100
NM N1=N-1
F1010110
THE ROUTINE DCES | TS OAN EVALUATI ON FOR DOUBLE
SUBSCRI PTI NG OF F1010120

ARRAY A
F1010130
PIVOOL=1-DI M
F1010140
MAIN LOOP TO | NVERT THE MATRI X
F1010150
DO 11 MAI N1, N
F1010160
PIVOT=0
F1010170
PI VOOL=PI VOOL+DI M
F1010180
SEARCH FOR NEXT PIVOT | N COLUMN MAI N
F1010190
PI'VC L1=PI VOOL+MAI N- 1
F1010200
PI'VC L2=PI VOOL +NM N1
F1010210



@

~

DO 2 11=PIVC L1, PIVC L2 RETURN

F1010220 F1010910
| F(ABS(A(11))-ABS(PIVOT)) 2,2, 1 15 NERROR=- 1
F1010230 F1010920
Pl VOT=A(11) DETERVEDETER
F1010240 F1010930
LPI V=l 1 c VR TE(LGUNI T, 100) MAI N, MAI N
F1010250 F1010940
CONTI NUE RETURN
F1010260 F1010950
I'S PIVOT DI FFERENT FROM ZERO 100 FORVAT(18H MATINL ... .. HE ,110, 50H COLUWN OF
F1010270 THE NATRI X CONTAI NF1010960
| F(ABS(PI VOT) . LT. 1. OE- 12) GOTO 15 1S ONLY ZERGS AT THE , 110, 19H ELEM NATI ONSSTEP. )
F1010280 F1010970
GET THE PIVOT-LI NE | NDI CATCR AND SWAP LI NES | F END
NECESSARY F1010290 F1010980
1 COL=LPI V- PI VOOL+1 .
F1010300
1 NDEX( MAI N) =I COL
F1010310
IF(1COL-MAIN) 6,6, 4
F1010320
COVPLEMENT THE DETERM NANT
F1010330
DETER=- DETER
F1010340
POl NTER TO LI NE PI VOT FOUND
F1010350
1C0L=I COL-DI M
F1010360
POl NTER TO EXACT PIVOT LI NE
F1010370
13=MAIN-DI M
F1010380
DO 5 | =1, ENAT
F1010390
1 COL=I COL+DI M
F1010400
13=13+DI M
F1010410
SWAP=A(1 3)
F1010420
A(13)=A(1 CQL)
F1010430
A1 O0L) =SwWaP
F1010440
COVPUTE DETERM NANT
F1010450
DETER=DETER* Pl VOT
F1010460
Pl VOT=PI VOT** (- 1)
F1010470
TRANSFORM PI VOT COLUMN
F1010480
1 3=PI VOOL+NM NL
F1010490
DO 7 1=PIVOQL, 13
F1010500
A(1)=-A(1)*PI VOT
F1010510

A(PIVC L1) =PI VOT

F1010520
PI'VOT ELEMENT TRANSFCRMED
F1010530

F1010540

NOW CONVERT REST OF THE MATRI X
F1010550

I 1=MAI N-DI M
F1010560

PO NTER TO PI VOT LI NE ELEMENTS
F1010570

100L=1-DI M
F1010580

GENERAL COLUMN PO NTER
F1010590

DO 10 | =1, EMAT
F1010600

1 COL=I COL+DI M
F1010610

1121 1+DI M
F1010620

POl NTERS MOVED
F1010630

IF(I-MNN) 8,10,8
F1010640

Pl VOT COLUMN EXCLUDED
F1010650

JOOL=I COL+NM NL
F1010660

SWAP=A( 1 1)
F1010670

13=PI VOOL- 1

F1010680

DO 9 12=1CaL, JOOL
F1010690

13=13+1

F1010700
A(12) =A(1 2) +SWAP* A(1 3)
F1010710
A(1 1) =SWAP* PI VOT
F1010720
CONTI NUE
F1010730
CONTI NUE
F1010740
T
F1010750
DO 14 11=1,N
F1010760
MAI NEN#L- 1 1
F1010770
LPI V=1 NDEX( MAI N)
F1010780
IF(LPIV-MAIN) 12, 14,12
F1010790
1 COL=(LPI V- 1) * Dl Mr1
F1010800
JOOL=I COL+NM NL
F1010810
Pl VOOL=( MAI N- 1) * DI M+1- | COL
F1010820
DO 13 |2=1 COL, JCOL
F1010830
13=1 2+P1 VOOL
F1010840

L

MATRI X TO GET RIGHT | NVERS

SWAP=A( 1 2)
F1010850
A(12)=A(13)
F1010860
A(13) =SWP
F1010870
CONTI NUE
F1010880
DETERVEDETER
F1010890
NE} 0
F1010900



