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// EXEC FORTRAN

DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION

NE(40)4yR(40940)5ZD(4,8)
XB(40),YB(40)+2B(40)

IDENT(60)sID(40,4)3sX140)3Y(40)42(40), ATNO(40),B0D(40)
BOA(40) s PAN{40) o TAU(40)

NENT(40) yNSORT{40)

DIMENSION
DIMENSION
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE

RCOOR{12043)yITRI{40)sJTRI(40)yIAXE(40) yJAXE(4O)
MTAB(40) 4y LTAB(40)
PRECISION RCOOR
PRECISION ZD
PRECISION XYZ,PIGN
PRECISION XysYyZ5ATNOyBODyBOA, PAN,TAU
PRECISION RyXBsYByZB

DOUBLE PRECISION REPsREPLl,REP2

DOUBLE PRECISION PXY4PYZ,PZX

INTEGER OAVSPy0AVS
- COMMON NTYPO¢NTYPNy NTYPC,NTYPHgNESP,NDIMZD

COMMON OAVSP,0AVS

COMMON NEsZDyR¢MA

COMMON LEC,IPERFyIMPyIDISCyJDISCyKDISCoLDISCs,MDISCsNDISC
COMMON ATNO,BODysBOAsPANsTAUsXsYsZ

COMMON NAT yNATOMyNTRIgNMLy NM2,NOR s NPROXYsNCOORD ;NSYMET
COMMON IDENT, IUNIT,IPUNCH;IDsITRIsIAXE

COMMON NENT ¢ NSORT

COMMON NVNUM

FORMAT(/2Xs11{1X3FT7:4))

FORMAT(/1X,12, 3(2X,F11 8})

FORMAT (3A8, A7)

FORMAT(®OLA DIMENSION DONNEE AU TABLEAU DZETA EST DIFFERENTEDE
1 8 QU 6')
1049 FORMAT{®OENERGIE DE REPULSION NUCLEAIRE?®)
1051 FORMAT(®'0 AVEC H=1 C=6 N=7 O0=8 REP= ',F15.8)
1050 FORMAT(%0 AVEC H=1 C=4 N=5 O0=6 REP= "4F15.8)
4013 FORMAT('OERREUR SUR LES DISTANCES LA DISTANCE 9,1240-%,12,

1'VAUT "3 F1le 7y *AU LIEU DE ®4F11l.7)
4016 FORMAT (*OERREUR SUR LES COORDONNEES LES POINTS ¢
1*NE SE CORRESPONDENT PAS?)

6679 FORMAT(®*OAXE Xy AXE Y'yF12.8,"

106
108
110
402

e 123 tETY 53125

AXE YoAXE Z'93F12.8,

14 AXE Z 4 AXE X '4F12.8)
6681 FORMAT(1H1)
7779 FORMAT(®*OCDSINUS RESPECTIF DES AXES DU TRIEDRE DE REFERENCE"')
7783 FORMAT(1615)
7784 FORMAT(*ONUMEROTATION D ENTREE?')
7785 FORMAT(1HO,1515)
7786 FORMAT( *ONUMEROTATION DE SORTIE')

CALL PRELEC(LEC)



4000

5011
4080

122
4011
4012

12
4010

5200
401
404
403

4031

4015

4014
4030

s -

CONTINUE
CALL LECTUR

CALL DIST{XyYsZ3RyNAT)
IF(NVNUM}501145011,4000
CONTINUE
WRITE(IMP,7784)
WRITE(IMP,; 77853 (NENT(I} s I=14NAT)
WRITE(IMP,7786)
WRITE(IMPy7785)(NSORT{I}sI=1yNAT)
CALL PERMUT(NSORT ITRIZIAXE;XsY9Z3sReID;BODyNEsNPROXY s NATyNATOM
CONTINUE
IF(NPROXY)4080,401054080
CONTINUE
DO 12 I=24NAT
J=ID{144)
PIGN=R{1I4J)
IF(DABS(PIGN-BOD(I})~1,D0-3)4010,4010,4012
WRITE(IMP4y4013)1,JsPIGNyBOD(I)
STOP
CONTINUE
CONTINUE
N522=NPROXY
NM12=NM1+NM2
IF(NOR)401,401,5200
CONTINUE
CALL TRANS(XsYyZyNATyNOR}
IF{NM12)403,403,4404

CALL ROTAX(XsYsZsPXYsPYZ4PZXyNATsNML,NM2)
WRITE(IMP,7779)
WRITE(IMP;,66T9)PXYsPYZ,yPIX
CONTINUE
IF{NSYMET)4031;4030,4031
CONTINUE
DO 4030 ISYMET=1yNSYMET

CALL VSYMET(XsYsZsNAyISORT,IPLl,1IP2)
IF(ISORT)401444015,4014
WRITE(IMP,4016)1P1,1IP2
WRITE(IMP,108)IP1¢4X(IP1),sY(IPL)sZ(IPL})
WRITE(IMP,108)1IP2,X(IP2)3Y(IP2),Z(1IP2)
STOP
CONTINUE
CONTINUE

CALL ECRICD(XsYyZsRyIDENTyNAT,IUNIT,IMP,IPERFyIPUNCH)
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REP1 CALCUL DE L*ENERGIE DE REPULSION NUCLEAIRE DANS LE
CAS OU CHAQUE ATOME PORTE UNE CHARGE EGALE A SON NUMERO ATOMIQUE
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REPZ CALCUL DE L'ENERGIE DE REPULSION NUCLEAIRE DANS LE
CAS OU CHAQUE ATOME PORTE LA CHARGE NUCLEAIRE QfIL AURAIT SPIL NPET
ENTOURE QUE PAR SES ELECTRONS DE VALENCE

P

70
73

74

71

72
75

99
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CALL PERNLI(MTAB,LTAB;NATOM)
CALL EREPNU(MTAB,;NATOM,REP1)
CALL EREPNU{LTAB;NATOM;REPZ)
WRITE{IMP,1049)
WRITE{IMP,y1050)REP1
WRITE{IMP41051)REP2
CALL CLASCO(XgYsZyITRIyIAXEsNAT,RCOOR)

"IF(NDIMZD=-8)70,471472

IF{NDIMZID=6) 14573574
CONTINUE

CALL PREC46

GO TO 75
WRITE(IMP,402)

GO TO 75

CONTINUE

CALL PREC48

GO .TO 75
WRITE(IMP,402)
CONTINUE
MATOM=3%NATOM
WRITE(IDISC)((RCOOR(IDERR,JDERR)9JDERR '143) y IDERR=14yMATOM)
STOP

END



// EXEC FORTRAN
SUBROUTINE PRELEC(LEC)
LEC=1
RETURN
END



// EXEC FORTRAN
SUBROUTINE LECTUR

DIMENSION IDENT(60)sID(4054)9X(40},Y(40),Z(40),ATNO(40)+BOD{40),
1BOA(40) yPAN{40) s TAU( 40}

DIMENSION ZD(448)

DIMENSION COEFO(6)4COEFN{(6})sCOEFC{6)9COEFH(6)

DIMENSION NE(40})

DIMENSION R({40440)

DIMENSION NENT(40)3sNSORT{40),ITRI(40),IAXE(40)

DIMENSION COEF{4,3,8)

DIMENSION OW(4)sCW{4) sWN(4)e0Z{4y4)sCL{4e4)3ZN(444)

DIMENSION Q(32)

99
100
101
102
103

DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE

PRECISION Q

PRECISION COEFO,COEFNyCOEFCsCOEFH
PRECISION COEF

PRECISION OZ3ZINgCZyHZ30WoWNyCWyHW
PRECISION ZDyR;ATNOyBODyBOAsPAN; TAU3XgY,Z
PRECISION TKOySOyALFAO

INTEGER OAVSP;0AVS
INTEGER O0AvV2P

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

NTYPOsNTYPNyNTYPCoNTYPHy NESPysNDIMZD

OAVSP,0AVS

NEyZDgR ¢ MA
LEC,IPERF4IMP,IDISCsJDISCsKDISCsLDISCyMDISCyNDISC
ATNO,BODsBOAsPANyTAUsX5Y 42

NAT yNATOMgNTRI 3 NM1 gNM2 s NOR s NPROXY y NCOORDy NSYMET
IDENT ¢ IUNITs IPUNCHs IDyITRI 4 IAXE

NENT ¢NSORT

NVNUM

FORMAT(I5)

FORMAT (6 0AL)

FORMAT(1H1,60A1)
FORMAT(I2+3X9F5e13F1085F15.893X9412:4Xy2F10.6456X5212)
FORMAT({2Xy Y ATOME NQ. 31Xy "NUMERD ATOMIQUE® 43X, 'B0OD! 38X *BOA? 39Xy 'K

1% 32Xe P LUy2Xy "M 92Xy "Ny 8Xy "PAN® 10X, P TAU? /)

104 FORMAT(4X312¢8X9F4el 99X oFbetgTXoF1l0e692X941242X52(3X3F8.4)44X,212/

4082
4083
5510
5511
5512
7100
7101
1775
1776

1)

FORMAT(8F10.6)

FORMAT(1615)

FORMAT(4F10.4)

FORMAT(8F9.6)

FORMAT(8F10.6)

FORMAT(1615)

FORMAT(1612)

FORMAT(16(1295X))

FORMAT(®*0 PDUR EFFECTUER LE PROGRAMME PROXYZ ')



7777 FORMAT( ® ONAT NATOM NTRI NCOORD NPROXY NOR NM1 NM2 "y
1®* NVNUM NSYMET IUNIT IPUNCH®}

7778 FORMAT{'OLES AXES SONT DETERMINES DE LA MANIERE SUIVANTE?!)

7779 FORMAT({®OL ORIGINE EST L ATOME NUMERO!',I2)

7780 FORMAT(®*OL AXE DES X EST DETERMINE PAR LES ATOMES °y124%ET%412)

7781 FORMAT('OL AXE DES Y EST DETERMINE PAR LES ATOMES *+124'ET%512)

7782 FORMAT({*OL AXE DES Z EST PREPENDICULAIRE AU PLAN XY ET LE TRIEDRE
1XYZ EST DIRECT?!)

7783 FORMAT(16I5)

7784 FORMAT (®*ONUMEROTATION D ENTREE?)

7785 FORMAT{1HO,1515)

7786 FORMAT(®ONUMEROTATION DE SORTIE?)

7787 FORMAT{3F20.14316X4212}

8000 FORMAT(1HOs3F15.8910Xs212)
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LEC EST LE NUMERO DE L UNITE DE LECTURE

IPERF EST L UNITE DE PERFORATION DE CARTES

IMP EST LE NUMERO DE L UNITE D ECRITURE SUR IMPRIMANTE

IDISC EST LE NUMERO DE LA PREMIERE UNITE DE BANDE OU DISQUE
JDISC EST LE NUMERO DE LA SECONDE UNITE DE BANDE OU DISQUE
KDISC EST LE NUMERC DE LA TROISIEME UNITE DE BANDE 0OU DISQUE
LDISC EST LE NUMERO DE LA QUATRIEME UNITE DE BANDE 0OU DISQUE
MDISC EST LE NUMERO DE LA CINQUIEME UNITE DE BANDE OU DISQUE
NDISC EST LE NUMERO DE LA SIXIEME UNITE DE BANDE 0OU DISQUE

SUR LA 360/40 DE GRENOBLE CeEoNsGe ON A UTILISE
LEC=1

IPERF=2

IMP=3

NDISC=4

MDISC=5

LDISC=6

IDISC=7

JDISC=8

KDISC=9

NESP

D -

NOMBRE DE TYPES D ATOMES DIFFERENTS QUE PEUT TRAITER
LE PROGRAMME
NOUS NOUS SOMMES LIMITES A QUATRE TYPES
OXYGENE DE TYPE NUMERO = NTYPO

OO OO OO O OO OO O OO O OO O OO



OO OO OO OO0 OO O MO

OO0 OO OO0 OO0 e

AZOTE DE TYPE NUMERD = NTYPN
CARBONE DE TYPE NUMERO = NTYPC
OXYGENE DE TYPE NUMERD = NTYPH

CONDITIONS

- D O W G > -

ON DOIT PRENDRE NTYPH DIFFERENT DE 1
LE PRODUIT DE NTYPH PAR LUI-MEME DGIT ETRE DIFFERENT DU PRODUIT
DE DEUX AUTRES TYPES (RESP 0O,4N,C)}

NOUS AVONS UTILISE LA NUMEROTATION SUIVANTE

NTYPO = 1

NTYPN = 2

NTYPC = 3

NTYPH = 4
OAVS

—y < — -

NOMBRE D'ORBITALES DE VALENCE DE TYPE S~
F N
1 ORBITALE S
L*ORBITALE 1S POUR L'ATOME D*HYDROGENE
L*ORBITALE 2S POUR LES ATOMES DE CARBONE D*AZOTE ET D*OXYGENE

—— Qs > > 2 s o

NOMBRE D'ORBITALES DE VALENCE DE TYPE 2P
DANS CE PROGRAMME ON A PRIS TROIS ORBITALES 2P
POUR LES ATOMES DE CARBONE D'AZOTE ET D'OXYGENE
OAVSP
NOMBRE D'ORBITALES ATOMIQUES CONSIDEREES DANS CE PROGRAMME
POUR LES ATOMES DE CARBONE D'AZOTE ET D'OXYGENE
OAVSP=0AVS+0AV2P

TABLEAUX 0Z IN Cz HZ

TABLEAUX DES ENERGIES D'INTERACTIONS CALCULEES A PARTIR DES
INTEGRALES DE COULOMB ET D'ECHANGES ENTRE LES DIFFERENTES
ORBITALES ATOMIQUES D'UN ATOME DE TYPE DONNE

CES TABLEAUX CONCERNENT RESPECTIVENENT LES ATOMES DYOXYGENE
DYAZOTE DE CARBONE ET D'HYDROGENE
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TABLEAUX DES ENERGIES DE COEUR DES ORBITALES ATOMIQUES D'UN TYPE
D*ATOME DONNE (RESPECTIVEMENT OQsNsCyH )

ON APPELLE ' ENERGIE DE COEUR ° LPYENERGIE QUE POSSEDERAIT UN
ELECTRON DANS UNE ORBITALE ATOMIQUE DONNEE D“UN ATOME DONNEE
ET DANS LPETAT DE VALENCE APPROPRIE

TABLEAU ZD(32)
TABLEAU DES EXPOSANTS ORBITAUX RELATIFS A UNE
BASE DANS LAQUELLE L*ORBITALE 2S EST ORTHOGONALE A L'ORBITALE 1S
ET OU LES ORBITALES 2P (OU 1S42S,2P) SONT DEVOLLOPEES
EN *DOUBLE DZETA
CE TABLEAU EST CONSTRUIT DE LA MANIERE SUIVANTE

CHAQUE LIGNE CORRESPOND A UN TYPE DY'ATOME DIFFERENT
IL DOIT DONC AVOIR NESP LIGNES
CHAQUE LIGNE COMPORTANT NDIMZD VALEURS
NDIMZD EST EGAL A 4 SI SEULE L®ORBITALE 2P EST DEVELLOPEE
EN DOUBLE DZETA
CHAQUE LIGNE DU TABLEAU ZD CONTIENT ALORS LES VALEURS
DZETA 1S DZETA 2S5 DZETA 2P1 DZETA 2P2

NDIMZD EST EGAL A 6 SI LES ORBITALES 1S,2S,2P SON DEVELLOPEES
EN DOUBLE DZETA
CHAQUE LIGNE DU TABLEAU ZD CONTIENT ALORS LES VALEURS

DZETA 181 DZETA 1S2 = DZETA 281 DZETA 2S2 DZETA 2P1 DZETA 2P2

COEFO COEFN COEFC COEFH

Wy T A B ey D> ey Ty I G D D D CHT 0 O D D DGR N MY N u

TABLEAUX DES COEFFICIENTS RELATIFS
A LA DECOMPOSITION EN DOUBLE DZETA DES ORBITALES ATOMIQUES
DE BASE (RESPECTIVEMENT POUR LES ATOMES OyNyCyH)

COEF MATRICE (NESP,3,NDIMZID) CONSTITUEE A L®AIDE DE
CES COEFFICIENTS ’



TABLEAU ALPHANUMERIQUE SERVANT A IDENTIFIER LE PROBLEME

COORDONNEES
CE PROGRAMME UTILISE LES COORDONNEES DES ATOMES DE LA MOLECULE
AINST QUE LES COORDONNEES DES POINTS DEFINISSANT LES TRIEDRES
LOCAUX CENTRES SUR LES ATOMES POSSEDANT DES ORBITALES DE TYPE 2P
CHAQUE TRIEDRE LOCAL EST DEFINI PAR L®ATOME SUR LEQUEL IL EST
CENTRE ET PAR DEUX POINTS Pl ET P2
ON APELLE
NATOM LE NOMBRE D'ATOMES DE LA MOLECULE

e D e o e

NTRI LE NOMBRE DE POINTS TOTAL NECESSAIRES POUR DEFINIR
LES TRIEDRES CENTRES SUR LES ATOMES POSSEDANT DES ORBITALES 2P
ON NE DEFINIRA QUE DEUX AXES PAR TRIEDRE
LE TRUISIEME AXE EST PRIS ORTHOGONAL AUX DEUX PREMIERS
LE TRIEDRE ETANT DIRECT
NAT =NATOM + NTRI

LE PROGRAMME OFFRE DEUX POSSIBILITES

1) NCUDRD 1 NPROXY=0
SDIT RENTRER DIRECTEMENT SUR CARTES PERFOREES LES COORDONNEES
DES ATOMES ET DES POINTS DEFINISSANT LES TRIEDRES;CES COORDONNEES
ETANT CALCULEES DANS UN TRIEDRE DE REFERENCE TA

ON DOIT AVOIR NAT CARTES PERFOREES CONSTITUEES DE DEUX PAQUET

LES NAT PREMIERES CARTES

CHAQUE CARTE COMPORTE LES COORDONNEES D'UN ATOME DE LA MOLECULE
PERFOREES EN 3 F20.
LA NUMEROTATION DE CES ATOMES EST DONNEE PAR LEUR PLACE DANS CE
PAQUET DE CARTES

LES NTRI CARTES SUIVANTES
SUR CHAQUE CARTE ON DOIT TROUVER
LES COORDONNEES DU POINT DEFINISSANT UN TRIEDRE
DEUX NOMBRES ITRI ET IAXE PERFORE EN COLONNE 77 78 ET 79 80
ITRI INDIQUE LE NUMERO DE L®ATOME SUR LEQUEL EST CENTRE LE TRIEDRE
TAXE EST EGAL A 1 ou A 2 SUIVANT QUE LE POINT DEFINIT
LE PREMIER AXE DU TRIEDRE OU LE SECOND
EXEMPLE '
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1.0 0.0 0.0
INDIQUE QUE LE POINT DEFINIT L'AXE NUMERO 2 DU TRIEDRE LOCAL
CENTRE SUR LT'ATOME NUMERO 5

2) NCOORD=0  NPROXY=1
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ON PEUT FAIRE APPEL AU SOUS PROGROMME PROXYZ ECRIT PAR KUSNETS

NOR
S1 ON DESIRE FAIRE UNE TRANSLATION DE L'ORIGINE DU TRIEDRE DE REFER.
NOR= NUMERO DE L ATOME PRIS COMME NOUVELLE ORIGINE
SINON NOR=0

NM1 NM2
SI ON DESIRE EFFECTUER UNE ROTATION DU TRIEDRE DE REFERENCE
NM1 ET NM2 SONT LES NUMEROS DES POINTS DEFINISSANT LES DEUX NOUVEAUX
AXES PAR RAPPORT A L ORIGINE
NM1 ET NM2 DOIVENT ETRE PRIS DANS L'ENSEMBLE (1s2500.NAT)
AXE NUMERO 1 = AXE JOIGNANT L ORIGINE AU POINT NUMERO NM1
AXE NUMERO 2 = AXE JOIGNANT L ORIGINE AU POINT NUMERO "‘NM2
SINON ON DOIT AVOIR NM1=0 NM2=0

NVNUM
SI ON DESIRE INTRODUIRE UNE NUMEROCTATION QUE CELLE QUI EST DONNEE
PAR LA SUCCESSION DES CARTES DONNEES DONNER A NVNUM UNE VALEUR
NON NULLE RENTRER DANS LE TABLEAU NSORT(32) LA NOUVELLE
(192 NAT)
SININ NVNUM=0

NSYMET

NSYMET DIFFEREND DE ZERO INDIQUE QUE L'ON FAIT APPEL

(NSYMET) FOIS AU SOUS-PROGRAMME VSYMET

QUI VERIFIE SI UN COUPLE DE POINTS DONNE VERIFIE UNE SYMETRIE DONNEE
SINON NSYMET =0 ’

IUNIT

e s = -



tisleNsRaNoNaloNaN ol olsNelslsialcleloNalelaNoN el oo laNeNa el sl o laNaNaloleNeRaNa e N oW )

CONTROLE DPUNITE

IUNIT=1 LES COORDONNEES SERONT ECRITES EN ANGSTROM

IUNIT=1 LES COORDONNEES SERONT ECRITES EN UNITE DE BOHR
IUNIT=2 LES COORDONNEES SERONT ECRITES DANS LES DEUX SYSTEMES

IPUNCH

CONTULE DE PERFORATION DES CDDRDONNEES

IPUNCH =0 PAS DE PERFORATION DES COORDONNEES

IPUNCH = 1 PERFORATION DES COORDONNEES DANS LE SYSTEME DPUNITE
DEFINI PAR IUNIT

H

KSACK=1 INDIQUE - QUE L'ON UTILISE L®EXTRAPOLATION DE SACK
SINON KSACK=0

NIT

5 o e

NOMBRE D®ITERATIONS DEMANDEES
POUR LPUTILISATION DE LA METHODE D'ESSAI-ERREUR SUR LES INDICES
DE POPULATION AVEC LESQUELS ON CONSTRUIT L®*HAMILTONIEN EFFECTIF

TKO

e

PARAMETRE SEMI-EMPIRIQUE UTILISE POUR LA FORMULE
DE WOLFSBERG-HELMHOLZ (PARAMETRE K}

ST I T U T PO TS D U AT T

. DEUX PARAMETRES INTERVENANT DANS LA TRANSLATION DU
ZERO D'ENERGIE
ALFAQ CORRESPOND APPROXIVEMENT A L"ENERGIE D*IONISATION D*UN
ELECTRON *SIGMA!' APPARTENANT A UN CARBONE TRIGONAL

DANS CETTE VERSION ON A PRIS ALFAO=-8.64 TKO0=3 $0=0.3

TABLEAU Q(32)

- G > D D G O >



TABLEAU CONTENANT LES INDICES DE POPULATION DE DEPART

NELEC

o e o >

NOMBRE DYELECTRONS A PLACER SUR LES
ORBITALES MOLECULAIRES

NDO

oo s .

NOMBRE D?'*ORBITALES MOLECULAIRES DOUBLEMENT OCCUPEES

NSO

o cmrex

NOMBRE D'ORBITALES MOLECULAIRES SIMPLEMENT OCCUPEES
RESTRICTION DE CE PROGRAMME
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READ(LEC,7100) IPERFy IMP3IDISCyJDISCyKDISCyLDISCy;MDISCyNDISC

READ(LEC, 7T100)NESP

" READ{LEC,7100)NTYPOyNTYPN¢NTYPCsNTYPH

READ(LEC,7100)}0AVS,0DAV2P

OAVSP=0AVS+0AV2P
8003 CONTINUE

DO 7000 I=1,0AVSP

READ{LEC,5510){({0Z(1,J)+J=1,0AVSP)
7000 CONTINUE

DO 7001 I=1,0AVSP

READ(LEC,5510)(ZN(I¢J)¢J=1,0AVSP)
7001 CONTINUE

DO 7002 I=1,0AVSP

READ(LEC,5510)(CZ{I4J)5J=1,0AVSP)
7002 CONTINUE

READ(LEC,5510)HZ

READ(LEC+5510)0W

READ(LECy5510}WN

READ(LEC,5510)CW

READ(LECy5510)HW

READ(LEC,7100)NDIMZD

DO 4081 I=1,NESP

READ(LEC,4082)(ZD(1yJ)sJ=14NDIMZD)



ZD(I,NDIMZD+1)=ZD(1,NDIMZD-1)
ZDU1,NDIMZD42)=ZD(1,NDIMZD}
4081 CONTINUE
NDIMZD=NDIMZD+2
DO 7003 I1=1,NESP
DO 7003 Ji=1,3
READ(LEC5512) (COEF(I1,J14K1},K1=1,NDIMZD)
7003 CONTINUE
WRITE(JDISCINDIMZD
WRITE(JDISCIOZyZNyCZyH2Z
WRITE{JDISCIOWs WNyCWyHW
WRITE(JDISC)COEF
1 CONTINUE
READ(LEC,100) IDENT
READ(LEC, 7783)NAT ,NATOM,NTRI ;NCOORDs NPROXY ; NOR s NM1y NM25 NVNUM,
LNSYMET s IUNIT 4 IPUNCH
1000 WRITE(IMP,101)IDENT
WRITE(IMP,T777)
WRITE(IMP,7775)NAT;NATOM;NTRI,NCOORD; NPROXY 5 NOR o NM1 5 NM2 s NVNUM
15NSYMET, IUNIT, IPUNCH
MA=NAT=-NTRI
IF(NPROXY)8252,8252,8253
8253 CONTINUE
WRITE( IMP, 7776}
WRITE(IMP,7778)
IF(NOR)90,91,90
91 KOR=1
WRITE( IMP, 7779)KOR
GO TO 94
90 CONTINUE |
WRITE(IMP,7779)NOR
94 CONTINUE
NM12=NM1+NM2
IF(NM12)92,93,92
93 KNM1=2
KNM2=3
WRITE(IMP,7780)KOR,KNM1
WRITE( IMP, 7781 )KOR y KNM2
GO TO 95
92 CONTINUE
WRITE(IMP,7780)NOR,NM1
WRITE( IMP, 7781 }NOR y NM2
95 CONTINUE
WRITE( IMP, 7782)
DO 3 NA=1,NAT



3 READ(LEC,102) NAJATNO(NA)sBOD(NA)sBOAINA) s (ID(NAyJ)sJd=144)
14 PAN(NA) y TAU(NA} s ITRI{NA)}, IAXE{NA}
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C NA EST PERFORE EN COLONNE 1ET2
C ATNO(NA) EN COLONNES 6 A 10
C BOD{NA) EN COLONNES 11 A20
C BOA(NA) EN COLONNES 21 A 35
CID(NAyJ) EN COLONNES 39 40,41 42543 44,45 46
C PAN{NA} EN COLONNES 51 A60
C TAU(NA) EN COLONNES 61 A 70
C ITRI(NA) EN COLONNES 77 78
C TAXE(NA) EN COLONNES 79 80
o o om o i o o s o o 5 o o 0
2000 WRITE({IMP;103)
DO 4 NA=1,NAT
4 WRITE(IMP,104) NA,ATNO(NA),BOD(NA)¢BOA(NA) 4 {IDINAJ) sJ=1y4)
1,PAN(NA) s TAUCNA) s ITRI(NA) 4 IAXE (NA)
CALL PROXYZ
GO TO 6683
8252 CONTINUE
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COMMENTAIRE

X(I) Y(I) Z{I1} SONT PERFORES EN 3F20.14
POUR I = 1 A NAT
DO 8254 IVVV=1,NAT
READ(LEC97787)X(IVVV19Y(IVVV)yZ(IVVV)gITRI(IVVV),IAXE(IVVV)
WRITE(IMPs8000)XCIVVV]Y{IVVV]3Z{IVVV])ITRI(IVVV)IAXE(IVVV)
8254 CONTINUE '
6683 CONTINUE
READ(LEC;,4083) (NE(I)yI=1yNATOM)
WRITE(IMP,4083)MA
WRITE(IMP,4083) (NE(I)yI=1yNATOM}
: IF(NVNUM)6685,6685,6684
6684 CONTINUE
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COMMENTAIRE

OO OO0

D R G G TIAD W S XD D

£ W 3D s A T W

NSORT(I)  TABLEAU CUNTENENT LA NOUVELLE NUMEROTATION DEFINIE
SUR LES ATOMES ET LES AXES DES TRIEDRES LOCAUX

COOCOoOMO

DO 4005 I=1,NAT



4005 NENT(I)=1
READ(LEC,7783) (NSORT(I)I=14NAT)

6685 CONTINUE
NDIM=0
DO 7200 I=1,MA
IF(NE(I)=NTYPH) 7202, 720197202

7201 NDIM=NDIM+0AVS
GO0 TO 7200

7202 NDIM=NDIM+0AVSP

7200 CONTINUE
WRITE(IMP,4083)NDIM
READ(LEC, 7100} KSACK
WRITE(IMP,4083)KSACK
READ(LEC,7100)NIT
WRITE(IMP,4083)NIT
READ(LEC55512)TKO,y SO4ALFAD
READ({LEC45512)(Q{I)yI=1yNDIM} ‘
WRITE(IMP,5512)(Q{I)yI=14NDIM)}
READ(LEC,7100)NELECyNDO¢NSO
WRITE({IMP; 7T100)NELECyNDGOyNSO
WRITE(KDISCILEC,IPERFyIMP,IDISC;JDISCsKDISC,LDISCsMDISCsNDISC
WRITE(KDISCINESP
WRITE(KDISCINTYPO¢NTYPNyNTYPCyNTYPH
WRITE(KDISC)OAVSP,0AVS
WRITE(KDISCINDIM
WRITE(KDISC)}KSACK
WRITE(KDISCINIT
WRITE(KDISC)TKOsSO0;ALFAQ
WRITE(KDISC)Y(Q(I)yI=14NDIM)
WRITE(KDISCINELEC,NDO,NSO

8002 CONTINUE
RETURN
END



// EXEC FORTRAN

SUBROUTINE PROXYLZ

DIMENSION PS{3,3)¢PSM(3,3)

DIMENSION IDENT(60),ID{40,4)¢X{40),Y(40)5Z2(40)3ATNO{(40)B0OD(40)
1BOA{40)3PAN(40) s TAU(40) s ALP140) 4BET{40) 9 GAM{40) 3R(40,40)
DIMENSION ZD(4,8)

DIMENSION NE(40)

DIMENSION NENT(40)sNSORT{(40)4ITRI{40),IAXE(40)

s ExNe!

DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE

PRECISION ZDsRyATNOsBOD, BOAZPAN, TAUs XY 2

PRECISION RAD¢PIyPI29T30,T90,T270yZETA,TAUP,SISICOCO
PRECISION ROPsRO;TAUS,;CTAU9,CBOAySPACT,RHO,POPOFsETASCSI
PRECISION BOCETAPyCTAUoAyBsCyD9EsF3GyBCyX11sY¥115211,SOM
PRECISION PXY;PYZyPZXgXSeYSsZSePoQeVsWy TS

PRECISION PISé6

INTEGER OAVSP,0AVS

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

6668 FORMAT(2Xs "ATOME NUMERO?'3I3 43X ¢*TRAITEMENT PAR 310°
6669 FORMAT(2X,; ¢ ATOME NUMERO®,I3 43X *TRAITEMENT PAR 311°
6670 FORMAT (2Xs "ATOME NUMERO®3I3 43X ,*TRAITEMENT PAR 312!
6671 FORMAT(2X4s?ATOME NUMERO®*313 ¢3X °TRAITEMENT PAR 313°¢
6672 FORMAT(2X, "ATOME NUMERO'sI3 43X ,'TRAITEMENT PAR 314°
6673 FORMAT(2Xy"ATOME NUMERD®3I3 $3X ¢*TRAITEMENT PAR 315°%
6674 FORMAT (2X, "ATOME NUMERO?®3I3 43X s *TRAITEMENT PAR 316°
6675 FORMAT{2Xy"ATOME NUMERQO®*,1I3 53X o°*TRAITEMENT PAR 317°¢
6676 FORMAT(2X,*ATOME NUMERO®3I3 43X ,*TRAITEMENT PAR 318t
6677 FORMAT{2X,®ATOME NUMERO®,I3 $3X 3'TRAITEMENT PAR 319°

NTYPOyNTYPNyNTYPCoNTYPHyNESPyNDIMZD

OAVSP,0AVS

NEyZDyRgMA
LECyIPERF4IMP,IDISCyJDISCyKDISC,LDISCyMDISC4NDISC
ATNO,BOD;BOAs PAN; TAU9 XY 2

NAT ¢ NATOMsNTRI 3 NM1 ¢ NM23 NOR g NPROXY s NCOORD ¢ NSYMET
IDENTy IUNIT,IPUNCHy 1D, ITRI 5 IAXE

NENT ¢ NSORT

NVNUM
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TOUT LES ANGLES SONT CONVERTIS EN RADIANS

- o om
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RAD=0,017453292519943
PI=RAD*180.
PI2=RAD*360.
PIS6=PI1/6.
T30=RAD*30,
T90=RAD#*90.,
T270=RAD*270.

DO 9 NA=1,NAT
BOA{NA)=RAD*BOA(NA)



TAU(NA)=RAD*TAU({NA)
PAN(NA}=RAD*PAN(NA)
9 CONTINUE
C ALB4BETyGAM SONT LES COSINUS DIRECTEURS DES ATOMES
C OBTENTION DES COORDONNEES DES ATOMES 14253
ALP(1}=0.
BET(1)=0.
GAM(I):“"}.O
ALP(2}=-DCOS(PIS6)
BET(2)=0.
GAM{2)=-0.5
ALP(3} =0,
BET(3)=0.
GAM(3)=-1,
X{1)=0,
Y{1)=0.
Z2{1)=0.
X{2)=0.
Y{2)=0,
1{2)=B0D({2)
GAM(4)=DCOS(BOA(3))
BET(4)=0.
IF(BOA(3)=T90)6,252
6 ALP{4)=DCOS{T90-BOA(3))
G0 TO 500
2 ALP{4)=DCOS{BOA{3)~T90}
500 X{3)=BOD(3)*ALP(4)
Y{3)=0, :
2{3)=BOD{3)*GAM(4)
DO 8 NA=44NAT
K=ID{NAs 1}
L=ID(NAy2)
M=ID(NA,3)
N=ID(NAy4)
IF(K=3)461,460,461
460 IF(L=4)461,4624461
462 GAM{3)=1.
ALP(4)=-ALP(4)
GAM(4)=-GAM(4)
461 IF(L-40)4644463,4064
463 GAM(L)=1.
ALP(L)=0.
BET(L)=0.

C CAS OU L'ANGLE BOA(NA) VAUT 180 DEGRES
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464 IF(BOA(NA}-PI}123;124+123
124 ALP{M)=ALP(K)
BET(M)=BET{K)
GAM{M)=GAM{K)
G0 T0 11
123 IF(BOA(NA}=T90}4004400:401
400 ZETA=BOA(NA)
GO TO 402
401 ZETA=PI-BOA(NA}
402 IF{TAU{NA)=TI0)404,404,403
403 IF{TAU{NA)-P1}405,405,408
408 IF(TAU(NA}=T270)406,406,407
TAUP EST L”ANGLE DE LA PROJECTION DE M DANS LE PLAA pe RPENPTVULAIRC
AU VECTEUR K AVEC LE PLAN(K,L)
404 TAUP=TAU(NA)
GO TO 409
405 TAUP=PI-TAU(NA)}
. GO TO 409
406 TAUP=TAU(NA)}-PI
GO TO 409
407 TAUP=PI2=-TAU{NA}
ROP EST LPANGLE QUE FAIT M AVE LE PLAN(K-L}
409 SISI=DSIN(ZETA}*DSIN(TAUP}
COCO=DSQRT{1.-SISI**2)
ROP=DATAN{SISI/COCO)
IF(TAU(NA}=T90)421+,421,420
420 IF{TAU(NA}=-PI)422,422,425
425 IF{(TAU{NA)=T270)423:423,424%
421 RO=ROP
GO TO 427
422 RO=PI-ROP
GO TO 427
423 RO=ROP+PI
GO TO 427
424 RO=PI2-ROP
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427 TAU9=T90-RO
CTAU=DCOS(ROP)
CTAU9=DCOS{TAU9)
CBOA=DCOS(BOA(NA})



SPACT=CTAU9*(DSIN{(PAN(NA)}))

131
133

130
136
137

132
126
127

8001

8000
8002
140
70
71
72
73
776
T4
778
75
76
77
78
79
80

200
201

199
601
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OBTENTION DE LPANGLE ENTRE K ET LA PROJECTION DE M SUR LE PLAN (K-
PAR SON COSINUS
IF(TAU(NA)-T90)130,131,132
RHO=0.0

GO TO 199

RHO=BOA{NA}

GO TO 140
IF{TAU(NA)})127,1364127
IF{BOAINA)~T90) 133,133,137
RHO=PI-BOA(NA)

GO TO 140
IF(TAUINA)}-PI}12641364126
IF(TAUINA)-T270)1274131,127
COCO=DCOS{ZETA)/DCOS(ROP})
SISI=DSQRT(1.-COCO*%2)
POPOF=DATAN({SISI/COCO)
IF(POPOF)8001,8000,8000
RHO=POPOF+P1

GO TO 8002

RHO=POPOF

CONTINUE
IF(PAN(NA)=TO0}70,71472
IF(RHO=T90)73,201,73
IF{RHO-T90) 202,200,202
IF(RHO=T90) 744202574
IF{RO-ROP})T7764,75,776
IF(RO-{PI2-ROP} ) T6375476
IF(RO-ROP}T78,77,778 ‘
IF{RO-(PI2=ROP)}73,77,78
IF(BOA(NA)Y=-T90)203;203,79
IF(BOA{NA)-T90} 79,203,203
IF(BOA(NA)-T90)80,202,202
IF(BOA{NA)-T30)202,202,80
IF(PAN{NA)-RHO) 20142025202

IF((PAN(NA)+RHO)}-P1)2034204,204

ETA EST LYANGLE DE L AVEC LA PROJECTION DE M DANS LE PLAN(K-L)
ETA=0. - ‘

GO TO 207

ETA=RHO-P AN(NA)

60 TO 207

IF(BOA(NA)-T90)601,602,601

IF{PAN(NA)-T90)2024602,203



e O

CSI EST LE COSINUS DE L*ANGLE DES VECTEURS L ET M
602 CSI=0.
GO TO 620
202 ETA=PAN(NA)-RHO
GO TO 604
203 ETA=PI-(PAN(NA}+RHO)
604 IF(RHO) 20546054205
605 IF(BOA(NA)}-T90)210,2114211
210 BOC=BOA(NA)
GO TO 212
211 BOC=PI-BOA(NA)
212 CSI=~{DCOS{BOC))}*DCOS(ETA)
GO TO 209
204 ETA=(PAN(NA)+RHO)-PI
205 IF(ETA-T90)207,2075206
206 ETAP=PI-ETA
GO TO 208
207 ETAP=ETA
208 CSI=~CTAU*DCOS(ETAP)
209 IF({TAU(NA)=T90)62146114612
612 IF(TAU(NA)=T27016224611,4621
621 IF(ETA-T90)611,611,608
622 IF(ETA-T90}608,611,611
611 IF(RHD}62056095620
609 IF{BOA(NA)=T90)607,6064606
606 [F{PAN(NA)~T90}620,608;,608
607 TF(PAN(NA)-T90})608,6084620
608 CSI=-CS1I
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620 IF{DABS{ALP(K})-3.D~-7)81481,82

81 IF(DABS{BET(K}))-3.D-7}83,83,84

82 IF(DABS(GAM(L))}-3.D~7185,85,828
828 IF(DABS{BET(K)})-3.D~-7)89,489,310
83 IF(DABS(BET(L)}~3.D=7)86486,311
84 IF(DABS(GAM(L))=3.D-7)873874312
85 IF{DABS(BET(K)}=3.D-7189,89,88

86 IF(DABS(GAM{L)}=3.D-7)313,313,314
87 IF(DABS(BET(L)}=3.D=7)3164316490

88 IF{DABS{GAM(K))=3,D=7)3184318,310
89 IF{(DABS{ALP{L})-3.D=-7)89848984310
898 IF(DABS(BET(L)}~3¢D-7)3194319,317
90 IF(DABS{GAM(K)})=-3.D=713154315,312
310 A=BET(K)*GAM(L)-GAM(K)*BET(L)



B=GAM(K)*ALP{L)=ALP{K)*GAM(L}
C=ALP(K)*BET(L)=BET(K)*ALP(L)
S=B*ALP(K)=A%BET(K)
P=({=SPACT*ALP(K)+A%*CBOA) /S
Q={A%GAM(K) -C*ALP(K) ) /S
 V=(=CBOA=P*BET(K) ) /ALP(K)
W={Q%BET (K} +GAM(K)}/ALP(K)
T=CSI-V*ALP(L}-P*BET(L)
D=Q%BET{L)=W*ALP(L)+GAM(L)
331 GAM{M}=T/D
 ALP(M)=V=W%GAM(M)
BET (M) =P+Q*GAM{M)
WRITE(IMP46668)NA
GO TO 11
311 BET(M)={BET(L}*(GAM(K)*CST+GAM(L)*CBOA}=GAM{K)*ALP(L}*SPACT)/(GAM(
1K) * (ALP (L)% 2+BET(L)*%2))
ALP(M)=(SPACT+ALP (L)*BET(M)*GAM(K}}/{GAM{K}*BET{L))
GAM(M)==CBOA/GAM(K)
WRITE(IMP,6669)NA
GO TO 11
312 D=BET(K}*GAM(L}=GAM(K)*BET(L)
E=(=SPACT*BET{K)+CBOA*GAM{K)*ALP(L})/({D*BET(K} ]
F=BET(K)*({E*ALP{L}-CSI}~CBOA*BET(L)
G={ ALP (L )*%2+D%%2) /D
GAM(M)=(~F) /G
ALP(M)=E +ALP(L)}*GAM{M} /(D*BET(K))
BET(M)=({-CBOA-GAM(K)*GAM(M) ) /BET(K)
WRITE(IMP,6670)NA
GO TO 11
313 GAM(M)={~CBOA}/GAM(K)
- BET{M)={~SPACT)/(GAM(K)*ALP (L)}
ALP(M)=CSI/ALP(L)
WRITE(IMP,6671)NA
G0 TO 11
314 GAM{M)=~CBOA/GAM(K)
BET(M)==SPACT/(ALP(L)*GAM(K))
325 ALP(M)=(CSI+CBOA*GAM(L)/GAM{K))/ALP(L)
WRITE(IMP,6672)NA
GO TO 11
315 BET(M)=(-CBOA)/BET (K)
GAM{M)=SPACT/({ALP(L)*BET(K))
335 ALP(M)=(BET(K)*CSI+CBOA*BET(L))/(ALP(LI*BET(K))
WRITE(IMP,6673)NA
GO TO 11 '
316 GAM(M)=(~CBOA*GAM(K)*ALP(L)+BET(K)*SPACT)/ALP(L)



317

318

319
345

11
580

582

581
583
584

ALP(M)=CSI/ALP(L)
BET(M)=(~-CBOA-GAM{M)}*GAM(K) ) /BET (K}
WRITE(IMP,66T74)NA

GO TO 11
GAM(M)=ALP(K)*SPACT-GAM(K)*CBOA
BET(M)}=CSI/BET(L)
ALP(M)=(-CBOA=GAM(M)}*GAM(K} )} /ALP(K)
WRITE(IMPy66T5)NA

GO TO 11
BC=ALP(K)*BET(L)=-BET(K)*ALP(L)
GAM(M}=SPACT/BC
BET(M)=(ALP(K)}*CSI+CBOA*ALP{L})/BC
ALP{M)={-CBOA-BET(K)*BET(M)}/ALP (K}
WRITE(IMP,66T6)NA

GO T0O 11

GAM(M)=CSI/GAM(L)
BET(M)=SPACT/(ALP(K)*GAM(L )}

ALP (M) =(~CBOA=-GAM{K)*GAM(M) ) /ALP (K]
WRITE(IMP,66T7TT)INA
IF{K-3}581,580,581
IF(L-4)581,582,581

GAM(3)=~-1,

ALP(4)=-ALP(4)

GAM(4)==GAM(4)

IF{L-40)584,583,584

GAM{L)=~-1,
X{NA)=X{N)+BOD(NA}*ALP(M})
Y{NA)=Y(N})+BOD{NA)*BET (M)
Z{NA)Y=Z(N)+BOD(NA)*GAM{M)

RETURN

END



// EXEC FORTRAN

900

SUBROUTINE TRANS(XsY3ZyNAT,NOR)
DIMENSION X(40),Y(40),2(40)
DOUBLE PRECISION XsYy9Z9X11lyY1ll,yZ11
DO 900 IV=14NAT

X11=X{NOR)

Y11=Y(NOR)

Z11=Z(NOR)

X{IV)=X{IV})=X11
Y(IVI=Y(IV)~-Y1ll
Z{IV)=2(1IV)=111

RETURN

END



// EXEC FORTRAN

SUBROUTINE ROTAX(XsYsZgPXYyPYZsPZXsNAToNM1,NM2)
DIMENSION X(40)sY(40)5Z2(40)3PS(343)3PSM(3,3)
DOUBLE PRECISION Xy3Y3ZyPSy9yPSMySOMy PXY9PYZePZXyXSyYSsZS
PS(1,1)=X{NM1)
PS(241)=Y(NM1)
PS{3,1)=Z(NM1)
PS({1s2)=X{NM2)
PS(2,2)=Y(NM2)
PS{352)=Z(NM2)
PS(143)=Y(NML)*Z(NM2)=Z{NM1)*Y(NM2)
PS(293)1=Z(NM1)*X(NM2)=X(NML}*Z(NM2)
PS({353)=X{NM1)*Y(NM2)=Y(NM1})*X(NM2)
D0 901 IV=1,3
SOM=0.0
DO 902 JV=1,3

902 SOM=SOM+PS({JV4IV)*PS(JV,1IV)
DO 901 KV=1,3 :

901 PS(KV,IV)=PS(KV,IV)/DSQRT(SOM)
PXY=0.
PYZ=0,
PZX=0.
DO 903 Iv=1,3
PXY=PXY+PS(IVy1)*PS(IV,2)
PYZ=PYZ+PS({IV42)%PS({IV,3)

903 PZX=PZX+PS(IV43)%PS(IVel)
CALL DMATIN(PS,PSM,3)
DO 904 1IV=14NAT
XS=X({1V)
YS=Y(IV)
LS=L(1V)
X(IV)=PSM(1,y1)%XS+PSM(1,42)*YS+PSM(1,43)%ZS
YUIV)=PSM(2,1)%XS+PSM(2,2) ¥YS+PSM(2,3) %25

904 Z(IV)=PSM(3,1)%XS+PSM(3,42)%YS+PSM(3,3)%*ZS
RETURN
END



// EXEC FORTRAN
SUBROUTINE DIST(XsYeZsRyNAT)
DIMENSION X{(40)4Y(40)42(40)4R(40,40)
DOUBLE PRECISION X,yYsZ4R
DOUBLE PRECISION PIGN
R(1y1)=0.0
DO 1 I=2,NAT
R(IsI1)=0.0
IM=]~1
DO 1 J=1,1IM
PIGN=DSQRT({(X(I)=X(J))*%24(Y(I)=Y{J) Ikk24(Z(I)~Z(J))*%2})
R{I,J}=PIGN
R(J,I)=R(19J)
1 CONTINUE
RETURN
END



// EXEC FORTRAN
SUBROUTINE PERMUT(NSORTyITRIyIAXEsXeY9ZyRyIDyBODyNEsNPROyNAT¢NATO)
DIMENSION NSORT(40), ITRI{(40)sIAXE(40)¢X(40)sY(40)+Z2(40)4R(40,40)
DIMENSION JTRI(40)JAXE(40)¢X1{40)yYL{40)521(40)4R1(40,40)
DIMENSION ID(40,4)+BOD(40)y1ID1(40454),BOD1L(40),NE(40)sNEL(40)
DOUBLE PRECISION X4YsZyX1leY1ly3Z1sR3R14B0DyBOD1
DO 1 I=1,NAT
K=ITRI(I)
IF(K)2y3y2
2 CONTINUE
JTRI(I)=NSORT(K)
GO TO 1
3 JTRI(I)=0
CONTINUE
DO 4000 I=1,NAT
K=NSORT(1)
JAXE(K)=TAXE(I)
X1{K)=X{(TI)
YL(K)=Y(I)
L1(K)=Z(1I)
DO 4000 J=1,NAT
Rl(K,J)’-’R(I,J,
4000 CONTINUE
DO 4001 I=1,NATO
K=NSORT(1I)
NEL1(K)=NE(I)
4001 CONTINUE
DO 5000 I=14NAT
X(I)=X1(1)
Y(I)=Y1(I)
Z(I)=Z1(1)
ITRI(I)=JTRI(I)
IAXE(I)=JAXE(I)
K=NSORT(I)
DO 5000 J=1,NAT
R({JyK)=R1(Jy 1)
5000 CONTINUE
DO 5001 I=1,NATO
NE(I)=NEL(I)
5001 CONTINUE
IF(NPRO)7000,7000,6000
6000 CONTINUE
ID(1y4)=1
ID(2,4)=1
ID(344)=1
DO 8000 I=1,NAT

p—



8000

9000
7000

K=NSORT(1I)
BOD1(K)=BOD(I)
ID1(Ky4)=ID(1,4)
CONTINUE

DO 9000 I=1,NAT
ID{I,4)=1ID1(I44)
BOD(I)=BOD1(I)
CONTINUE
CONTINUE

RETURN

END



;
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f/ EXEC FORTRAN

SUBROUTINE ECRICO{XyYoZoRy ILENTNATSIUNITIMPs IPERFIPUNCH)
DIMENSION X{40)3Y(40)5Z{40)3XBl40)sYB(40)ZB(40)¢IDENT(60)
RDIMENSION R{40440)
DOUBLE PRECISION X¢YgZ¢XBy¥YB,yIB
DOUBLE PRECISION R
105 FORMAT(*OMATRICE DES DISTANCES INTER-ATOMIQUES DANS LA NUMEROTATIO
IN DEMANDEE?®)
106 FORMAT(/2Xs1L(1XsFTe4))
107 FORMAT(//2Xs0XYZ EN ANGSTROMS® 3 /71X INAP g 7Xs 0 X0 g1l XstY?11Xs%2%)
108 FORMAT{/1X41293{2XgF11c8})
109 FORMAT(//72X3%XYZ EN BOHRS? o/ /11X O NAG g TXs P X 11X Y011l Xet2)
1030 FORMAT({®COORDONNEES EN UNITE ANGSTROMS!')
1031 FORMAT (*COORDONNEES EN UNITE DE BOHRS®)
1107 FORMAT(60A1)
1108 FORMAT(I248X33F11.8)
6681 FORMAT(1H1)
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IF{IUNIT=1)20,21,22

20 WRITE(IMP,107)
DO 14 NA=14NAT

14 WRITE(IMP,108)NA, X(NA);Y(NA)vZ(NA)
WRITE(IMPs6681)
GO TO 18

21 WRITE(IMP4109)
DO 15 NA=14NAT
XB(NA)=1,8896*X(NA)
YB{NA)=1,8896*Y(NA)
ZB(NA)=1.8896%Z(NA)

15 WRITE{IMP;108)}NAsXB{(NA)}sYB{NA}yZB(NA}
WRITE(IMP;6681)
GO 70 18

22 WRITE(IMP,107)
DO 16 NA=1,NAT

16 WRITE(IMP,108)NAsX({NA)}Y(NA);Z(NA)
WRITE(IMP,109)
DO 17 NA=14NAT
XB{NA)=1.8896%X(NA)
YB(NA)=1,8896*Y{NA)
ZB{NA)=1,8896%Z(NA) _

17 WRITE(IMP,108)NAyXB{NA);YBINA)4ZB(NA)
WRITE(IMP,6681)

18 IF(IPUNCH)101891018930

30 CONTINUE



C CONTROLE D UNITE

IF(IUNIT~1)1020,1021,41022

1020 WRITE(IPERF4 1107} IDENT
WRITE(IPERF41030)
DO 1014 NA=1,NAT

1014 WRITE(IPERF 91108)NA9X(NA)9Y(NA)9Z(NA)
GO TO 1018

1021 WRITE(IPERF 41107)IDENT
WRITE(IPERF ,1031)
DO 1015 NA=1,NAT
XB(NA)=1,8896*X(NA)
YB(NA)=1.8896%Y(NA}
ZBINA)=1,8896%Z(NA}

1015 WRITE{(IPERF 31108)XBNAyXB{NA}; YBINA}¢ZB{NA}
GO TO 1018

1022 WRITE(IPERF 41107)IDENT
WRITE(IPERF 41030)
DO 1016 NA=1,NAT

1016 WRITE{IPERF ;1108INA;X{NA)yY{NA)yZ(NA)
WRITE(IPERF 31031}
DO 1017 NA=1,NAT
XB(NA}=1,8896%X{NA)
YB(NA)=1.8896*Y{NA)
ZB{NA}=1,8896*Z(NA)

1017 WRITE(IPERF 31108)NAyXBINA},YB(NA),;ZB(NA)

1018 CONTINUE
WRITE(IMP,105)
DO 13 J=1,NAT

13 WRITE(IMPs106)(R{I¢J)sI=15J)

RETURN
END



// EXEC FORTRAN
SUBROUTINE PREC48
DIMENSION NE(40)4ZD(448)+R(40,40)
DOUBLE PRECISION ZD,yR
INTEGER OAVSP,0AVS
COMMON NTYPOsNTYPNyNTYPCyNTYPHs NESPyNDIMZID
COMMON OAVSP,0AVS
COMMON NEgyZDyRyMA
COMMON LECsIPERFyIMP4IDISCyJDISC4KDISC;LDISC,MDISCyNDISC
1001 FORMAT(8F10.6)
1002 FORMAT(I5)
1003 FORMAT(1615)
1004 FORMAT(I34214)
1005 FORMAT(12,14)
1006 FORMAT(12)
1007 FORMAT(I2)
1008 FORMAT(I4)
1009 FORMAT{'ONS= ',1I5)
1010 FORMAT(1HO,13,214)

D e o oI G N SIS G T

LIM1 NOMBRE DPINTEGRALES DE RECOUVREMENTS 1S-1S
LIM2 NOMBRE D*INTEGRALES DE RECOUVREMENTS 15-2S
LIM3 NOMBRE D®INTEGRALES DE RECOUVREMENTS 2S-2S
LIM4 NOMBRE DYINTEGRALES DE RECOUVREMENTS 1S-SIGMA
LIM5 NOMBRE D"INTEGRALES DE RECOUVREMENTS 2S-SIGMA
LIM6 NOMBRE D'INTEGRALES DE RECOUVREMENTS SIGMA=SIGMA
LIM7 NOMBRE D*INTEGRALES DE RECOUVREMENTS PI-PI
NH NOMBRE D®ATOMES D*HYDROGENE
NONC NOMBRE D*ATOMES D'OXYGENE AZOTE CARBONE
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DO 3 I=19NA

IFI(NE(TI)=-NTYPH) 344,43

NH=NH+0AVS

CONTINUE

NONC=NA-NH : : .
LIM1=NA*(NA=1)+NONC*(NONC~1)~(NH*(NH~1))/2
LIM2=3%NONC* (NONC~1) +NA*(NA=1) -NH* {NH-1)
LIM3=2%NONC*{NONC-1)

W



10

11

12

13

14

15

16

17

18

19

LIM4=L1IM2

LIMS5=2%L1IM3

LIM6=LIM3

LIM7=LIMé6 -
NS=LIM1+LIM2+LIM3+LIMG+LIMS+LIMO+L IMT

WRITE(IDISCINS
WRITE(IDISCILIML,I1,I1

DO 10 LA=1,2

DO 10 LB=1y2

CALL CLASS({LA4LB)
WRITE(IDISCILIMZ2,11,412

DO 11 LA=1,2

DO 11 LB=3,4

CALL CLASS(LA,LB)

DO 12 LB=1y2

DO 12 LA=3,4

CALL CLASS(LA,LB)
WRITE(IDISCILIM3,12412
DO 13 LA=3,4

DO 13 LB=3,4

CALL CLASS({LAsLB)
WRITE(IDISCILIM4,11,13
DO 14 LA=142

DO 14 LB=5,6

CALL CLASS({LA,LB)

DO 15 LB=1,2

DO 15 LA=5,6

CALL CLASS(LA,LB)
WRITE(IDISC)LIMS5,12413

DO 16 LA=3,4

DO 16 LB=546

CALL CLASS(LA,LB}

DO 17 LB=3,4

DO 17 LA=5,6

CALL CLASS(LA,LB)

WRITE(IDISCILIM6,13,13

DO 18 LA=5,6

DO 18 LB=5,6

CALL CLASS(LA,LB)

WRITE(IDISCILIMT 14,14

DO 19 LA=7,8

DO 19 LB=7,48

CALL CLASS(LA,4LB)

WRITE(IDISC)NA '

WRITE(IDISCI(NE(I)yI=1yNA)



RETURN
END



// EXEC FORTRAN
SUBROUTIN

E PREC46

DIMENSION NE(40)4R(40940)9ZD(448)

DOUBLE PR
INTEGER O

COMMON NTYPOyNTYPNyNTYPC¢NTYPHyNESPyNDIMZD

COMMON OA
COMMON NE

ECISION ZDyR
AVSP,0AVS

VSP,0AVS
9y ZDyRyMA

COMMON LEC,IPERFsIMP,IDISCyJDISCoyKDISCyLDISCsMDISCsNDISC

1001
1002
1003
1005
1004
1006
1007
1008
1009
1010

FORMAT(6F
FORMAT (15
FORMAT(16
FORMAT(I2
FORMAT(I3
FORMAT(I2
FORMAT(12
FORMAT (14

FORMAT (1H

LIM1
LIM2
LIM3
LIM4
LIMS
LIM6
LIM7

NOMBR
NOMBR
NOMBR
NOMBR
NOMBR
NOMBR

NONC

OO OO O

FORMAT( ' ONS=

NOMBRE
NH NOMBRE D!ATOMES D*HYDROGENE
NOMBRE D'ATOMES D®*OXYGENE

. o R s T, G O D AT RIS CHD <G K00 GRS G, Y D, S D, G GO0 RO GED 5D GRS TR0 GID (55D 800 a0 ORG. KD K33 360, G553 KRS, CRRY 4D <KD D SO 0 R 0. IR, D T 30, D D T T X900, 0> ). GO G, GRS G DR SR NG S e e

10.6)

)

I5)

1 14)

1214)

)

)

)

1,15)
0¢13,214)
COMMENTAIRE

E D'INTEGRALES
E D'INTEGRALES
E DYINTEGRALES
E D*INTEGRALES
E DY INTEGRALES
E D*INTEGRALES
D* INTEGRALES

DO 3 I=1,NA
IF(NE({I)-NTYPH)3,4,3

W

CONTINUE

NH=NH+0AVS

NONC=NA-NH

LIM1=NA%*(NA-1)/2
LIM2=NH*NONC+ (NONC*({NONC-1))
LIM3=NONC*(NONC-1)}/2
LIM4=(NH*NONC+ NONC* (NONC-1))%*2

DE
DE
DE
DE
DE
DE
DE

RECOUVREMENTS
RECOUVREMENTS
RECOUVREMENTS
RECOUVREMENTS
RECOUVREMENTS
RECOUVREMENTS
RECOUVREMENTS

AZOTE

1§-1S

15-2S

25-2S
15-SIGMA
2S-SIGMA
SIGMA-SIGMA
PI-PI

CARBONE



13

14
21

15

16
17
10

20

30

40

50

LIM5=2%NONC*(NONC~1)
LIM6=LIM5
LIM7=LIMé

NS=LIML+LIM2+L IM3+LIM4+LIM5+LIM6+L IMT
WRITE(IDISCINS

KK =0
DO 10 LA=1,2
DO 10 LB=1,2
IF(LA+LB-2)13,13,14
WRITE(IDISCILIM1, 11,11
GO TO 17
IF(LA+LB=3)21,21,16
KK=KK+1
IF(KK=-1)15,15,17
WRITE(IDISCILIM2,11,12
GO TO 17
WRITE(IDISCILIM3,12,12
CALL CLASS(LA,LB)
CONT INUE
WRITE(IDISC)LIM4,11,13
LA=1

DO 20 LB=3,4
CALL CLASS(LA,LB)

LB=1
DO 30 LA=3,4

CALL CLASS(LA4LB)
WRITE(IDISCILIM5,12,13
LA=2
DO 40 LB=344
CALL CLASS(LA,LB)
LB=2
DO 50 LA=3,4
CALL CLASS(LA,LB)
WRITE(IDISC)LIM6,13,13
LA=3
LB=3 |
CALL CLASS(LA,LB)

LA=4
LB=4 -
CALL CLASS(LA,LB)
LA=3
LB=4
CALL CLASS(LA,LB)

LA=4
LB=3



CALL CLASS(LA,LB)
WRITE(IDISCILIMT,14414
LA=5

LB=5

CALL CLASS(LA4LB)

LA=6

LB=6

CALL CLASS(LA,LB)

LA=5

LB=6

CALL CLASS(LA,4LB)

LA=6

LB=5 '

CALL CLASS(LA,LB)
WRITE(IDISC)NA
WRITE(IDISC)(NE(I),I=1yNA)
RETURN

END



// EXEC FORTRAN
SUBROUTINE CLASS(LA,LB)
DIMENSION NE(40)4R{40440)4ZD(4,48)
DOUBLE PRECISION ZDsRyER14DZA,DZB
INTEGER OAVSP,0AVS
COMMON NTYPOGNTYPNyNTYPCyNTYPHyNESPyNDIMZD
COMMON OAVSP,0AVS .
COMMON NEyZDyRyMA
COMMON LECsIPERF,IMP,IDISCyJDISC4KDISC,LDISC¢MDISC,NDISC
NA=MA
NNA=NA=1
DO 11 KA=1,NNA
KKA=KA+1
DO 11 KB=KKA,NA
IF (LA-LB)1,y1,42
1 JJ=NE(KA)
KK=NE({KB)
DZA=ZD(JJyLA)
-.DIB=ZD{KK,4LB)
GO TO 3
2 JJ=NE(KA)
KK=NE(KB)
DZA=ZID{KK,LB)
DZB=ID(JJyLA)
IF(DABS(DZA)-1.D-10)1141144
IF{(DABS{DZB)~-1.D- 10)11,1115
ER1=R{KA,KB) :
WRITE(IDISC)KA,KB,LAgLB DZA,DZB,ERI
11 CONTINUE
RETURN
END

Ut W



// EXEC FORTRAN

eNe

1001
1002
9999

SUBROUTINE VSYMET(XyY,ZyNAyISORT,IP1,1P2)

DIMENSION X(40) Y (40)4Z{40) yMATSYM(3,3}521(3),2J(3),5J(3)
DIMENSION NE(40}42D(498) 4R(40540)

DOUBLE PRECISION XyYyZyMATSYMyZI;2ZJ,S5JdySOM

DOUBLE PRECISION ZDyR

DOUBLE PRECISION EPS1,EPS2

INTEGER OAVSP,0AVS

COMMON NTYPOsNTYPNyNTYPCyNTYPH; NESP,NDIMZD

COMMON OAVSP,DAVS

COMMON NEyZDyRyMA |
COMMON LECy IPERF,IMP,IDISC,JDISCyKDISC,LDISC,MDISC,NDISC
FORMAT (3F10.0)

FORMAT(215)

FORMAT{ *OVERIFICATION DE LA SYMETRIE EFFECTUEE!)
EPS1=1,D=6

EPS2=1.D-6

NPCTS EST LE NOMBRE DE COUPLES DE POINTS QUI DOIVENT
VERIFIER LA SYMETRIE DEFINIE PAR LA MATRICE MATSYM

READ(LEC,1002)NPCTS

LECTURE DE LA MATRICE DE SYMETRIE MATSYM

ON
1
4
7

6

LECTURE DES NUMERO DES POINTS SE CORRESPONDANT PAR LA SYMETRIE

NUMEROTE LES ELEMENTS DE LA MATRICE DE SYMETRIE COMME SUIT

2 3

5 6

8 9
DO 6 I=1,43
READ(LEC;1001) (MATSYM(I49J)yJ=1,43)
CONTINUE '

P(I2)=MATSYM%P(I1)

11

DO 100 ICOU=14NPCTS
READ(LEC,1002)11,J1
ZI(1)=X(I1)

Z1(2)=Y(1I1)

ZI(3)=2(11)

ZJ(1)=X(J1)

ZJ(2)=Y(J1)

ZJ(3)=1(J1)

DO 1 I=1,3

SOM=0.0

DO 2 K=1,3
SOM=SOM+MATSYM(I,K)*ZI(K)
CONTINUE

SJ(I)=SOM
IF(SJ(T)*ZJ(1))11y411,3 :
IF(DABS(SJ(I))}-EPS1l 112,122,410



12 IF(DABS(ZJ(I})-EPSL )1,1,10
3 IF(DABS(SJ(I}-ZJCI))=EPS2 )131410
1 CONTINUE :
100 CONTINUE
ISORT=1
GO TO 200
10 ISORT=0
IPl=I1
IP2=Jl
200 CONTINUE
RETURN
END



// EXEC FORTRAN
SUBROUTINE DMATIN(AsX4N)
DIMENSION A(343)9X{343)3B8(343)4D(343)
DOUBLE PRECISION AyXyBsD
COMMENTAIRE
A EST LA MATRICE A INVERSER
X EST LA MATRICE INVERSE CHERCHEE
N EST LA DIMENSION DE LA MATRICE CARREE
LA MATRICE A EST SAUVEGARDEE

OO OO

DO 3 L=14N
DO 3 M=1,4N
D(LyM)=A(LyM)
B(LyM)=0,0
3 B(LyL)=1.0
NO=N-1
DO 11 J=1yN
DO 4 K=14NO
JO=K+1
DO 4 L=J0OyN
B(LyJ)=B(LyJ)=(A(LyKI*B(KyJ))/A(KyK)
DO 4 M=J0O,yN
4 A(LyM)=A(LaM)=(A(LyK)*A(KyM))}/A(KyK)
DO 10 K=1,N
JO=N=-K+1
JOP=N=-K+2
X(J0yJ)=B(J0yJ)
IF(JOP-N)T7,7,9
DO 8 I=JOP,N
X{J0yJd)=X(J0sJ)=-A(JO,I)%X(14J)
X(J0yJ)=X(J0,yJ)/A(J0,J0)
CONTINUE
DO 11 L=14N
DO 11 M=1,N
11 A(LyM)=D(LyM)
RETURN
END

(R oJRe - QR N



// EXEC FORTRAN
SUBROUTINE CLASCO(XyY9ZyJTRIHJAXE;NAT,RCOOR)
DIMENSION XYZ(40,43)sJTRI(40),JAXE(40)sRCO0OR(12043)
DIMENSION NE(40)YyR(40440)492D{(4,8)
DIMENSION X(40),Y(40)42(40)
DOUBLE PRECISION X,Y,Z
DOUBLE PRECISION ZDyR
DOUBLE PRECISION XYZ,RCOOR
INTEGER OAVSP,0AVS
COMMON NTYPOJNTYPNyNTYPCyNTYPHyNESP4NDIMZD
COMMON OAVSP,0AVS
COMMON NE,ZDyRyMA
COMMON LEC,IPERF,IMP,IDISCyJDISC4yKDISC,LDISC,MDISCyNDISC
DO 1 I=1,4120
DO 1 J=1,3
1 RCOOR(I4J)=0.0
DO 5021 I=1,NAT
XYZ(I,1)=X(1)
XYZ(I42)=Y(])
XYZ(I43)=2(1)
5021 CONTINUE
DO 2 I=1,NAT
J=I-1
J1=JTRI(I)=-1
J2=JAXE(I)+1
DO 2 K=1,3
IF(JTRI(I))44344
3 L=3%J+K
RCOOR({L91)=XYZ(I4K)
GO TO 2
4 L1=3%J1+K
RCOOR(L1yJ2)=XYZ(I4K)
2 CONTINUE
RETURN
END



// EXEC FORTRAN
SUBROUTINE PERN1(MTABsLTAB,NATOM)
DIMENSION MTAB(40)sLTAB(40)
DIMENSION NE(40)4R(40440)4ZD(448)
DOUBLE PRECISION ZDyR
INTEGER OAVSP,0AVS
COMMON NTYPOyNTYPNyNTYPCyNTYPHy NESPyNDIMZD
COMMON OAVSP,D0AVS
COMMON NEg¢ZDyRyMA
COMMON LEC,IPERF,IMP,IDISCyJDISCsKDISC,LDISC,MDISCyNDISC
9999 FORMAT('0 ENVER EFFECTUE ')
99998 FORMAT(®'ERREUR SUR LE TYPE DE L ATOME NUMERO',12)
99999 FORMAT(®*OLE TYPE ',I25* NE CORRESPOND PAS AUX TYPES DONNES ')
DO 1 I=1,NATOM
IF{NE(I)-NTYPH)35243
2 MTAB(I)=1
LTAB(I)=1
GO T0 1
IF(NE(TI)-NTYPC)544,45
MTAB(I)=4
LTAB(I)=6
GO T0 1
IF(NE(T)-NTYPN)64T746
MTAB(I)=5
LTAB(I)=T7
GO TO 1
6 IF(NE(I)-NTYPO)9,8,49
9 WRITE(IMP499998)1
WRITE(IMPy99999)NE(I)
GO T0 1
8 CONTINUE
MTAB(I)=6
LTAB(I)=8
1 CONTINUE
RETURN
END

W

-~ U



//

//
//
//
//
//
//
//
//
//
/7
/7
//
//
//
//
//

EXEC FORTRAN
SUBROUTINE EREPNU(MTAByNATOM,REP)
DIMENSION MTAB(40)
DIMENSION NE(40)yR(40440)5ZD(4,8)
DOUBLE PRECISION ZD4R
DOUBLE PRECISION REP
INTEGER OAVSPy0AVS
COMMON NTYPOSNTYPNyNTYPCyNTYPH,NESP¢yNDIMZD
COMMON OAVSP,0AVS
COMMON NE,ZDyRyMA
COMMON LEC,IPERFyIMP,IDISCyJDISCyKDISC,yLDISC4MDISCoNDISC
REP=0.0
DO 1 I=2,NATOM
1d=1-1
DO 1 J=1,1J
IF(R(I3J)=1.D-10)1y1,2

2 CONTINUE
REP=REP+MTAB(J)*MTAB(I)/R(I,J)
1 CONTINUE

REP=REP*0,529172%27.2098
RETURN
END

EXEC LNKEDT

ASSGN SYS001,Xt192°¢

ASSGN SYS002,X'192!

ASSGN SYS003,X'191!

ASSGN SYS004,X? 192!

ASSGN SYS005,X1192¢

ASSGN SYSO006,X® 192!

DLBL IJSYSO03,'COP1 DOUADY RECOUVREMENT?®',69/365

EXTENT 4949491960,20

DLBL IJSYS04,,1

EXTENT +649451100,200

DLBL IJSYSO054,41

EXTENT 4649491300,200

DLBL IJSYSQ064,41

EXTENT 46491500,200

EXEC

2 3 71 8 9 6 5 4

4
1 2 3 4



7.555

13.310
13.310
13.310
12.125
12.125
12.125

5.865
10.185.
10.185
10.185

6.425

~100.710
~76.235
-51,.255
-13.590
4

7.7

6.7

5.7

1.2

-0.233898
0.0
0.0

-0,228031
0.0
0.0

13.310

74935
13.245
13.245

12.125
6,855

11.635
11.635

10.185
5,755
9.900
9,900

-84,096

-61.808

-41.830

2¢24

1.92

13.310
13.245

7935
13,245

12.125
11.635
6.855
11.635
10.185
9.900

5.755
9.900

"’840 096
~-61.808

-41.830

1.57

1.35

0.0
0.629890
0.0

13.310
13.245

13,245
7.935

12.125
11.635
11.635
6.855
10.185
9.900

9.900
5.755

'840 096
=6 10 808

-41.830

3,35

2.65

0.0

- 04434702

0.0

1.57

1.35

29890

OO0 O

3,35

.0
«0
o4

34702



-0.220166 1.023950 0.0 0.0
0.0 0.0 0.603696 0.4
0.0 0.0 0.0 0.0
1.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

H-H-C~-0 DERNIER PASSAGE TOTAL

8 4 4 1

-1.21 0.0
0.0 . 0.0
0.5768426 0.960027
0.5768426 ~0.960027
~0.21 0.0
"'1021 100
1.0 | 0.0
0.0 1.0
1 3 4 4
1
5
3,0 0.378174 -8.64
1.8 1.6 1.6 1.0
100 100 ‘ o
12 6 0

// OPTION LINK

OCO
® ©
[o B e I ]

03696

[N N
> o o
cCCo

1.0

[« ReRe
. @
H OO

(]

OO0
* o »
O OO

1.0

1.0

ld
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// EXEC FORTRAN
C DEBUT DU PROFRAMME
C DEBUT 'DE LA PREMIERE CHAINE
DIMENSION COEF(44348)
DIMENSION SDES(32432)4ZDEZ(32432) sWDEW(32)
DIMENSION OW(4)9sCW(4)sWN{4G)90Z{494)4CZ{434)3IN(4y4)
DIMENSION FA(5)y FB{(5)s FC(D)y AA(544), AB(544}y AC(554)s FC1(10)
DIMENSION B(40y4+4)¢X{4043)3XP1(4053)4XP2(4043)yNE(40)
DIMENSION A(4494)9Cl104398)9D(494)3S1(848)4S2(4494)9S53(4494)

DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE

PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION

PRECISION
PRECISION

PRECISION
PRECISION
PRECISION
PRECISION
PRECISION

FAyFByFCyAAyAByAC,FC1
ByX9XPlyXP2
A’C9 D, 51952953
COEF

SDESy WDEW4ZDEZ
0Z4CZy2IN
OWyCWy WN

FACT,FACT14DZA¢DZB4ERLyVALsER4RES

FlyF2yF34PS4S54C14C24C34Gl
TAU4CAPyRHO,POL4DZyROyCOFCyCOFDySOMyD14D2,D3
PMOINSsPPLUS
TKOyESSEO, ZALPHA
HZ
HW
EPSILO

INTEGER OAVSP,0AVS

COMMON
COMMON.
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

IB1

LECy IPERF,

Y
t

IMPyIDISCyJDISC4KDISCyLDISC4MDISCyNDISC

NTYPOyNTYPNyNTYPCyNTYPH

OAVSP,4OAVS

NE

HZyCZyZINyOZgHWoCWyWN,OW

SDESyZDEZ,

WDEW

NAyNESPyNDIMZD¢NS

Xe XPlgXP2

COMMON COEF

KDISC=9

CALL LECPER
CALL ROOTHA

C DEBUT DE LA DEUXIEME CHAINE
CALL BROT .

c DEBUT DE LA TROISIEME CHAINE
CALL AROT

C DEBUT DE LA QUATRIEME CHAINE
CALL RESULT
END '



// EXEC FORTRAN

OO0 OO0 00

SUBROUTINE LECPER
DIMENSION COEF(443,48)
DIMENSION X(4093)3XPL{4043)¢XP2(40,3)
DIMENSION OW(4)sCW{4) s WN{4)30Z(454)9CZ{494)3IN(4y4)
DIMENSION SDES(32,32)9ZDEZ(32,32)3WDEW(32)
DIMENSION NE{40)
DOUBLE PRECISION COEF
DOUBLE PRECISION X3 XP1lyXP2
DOUBLE PRECISION SDES,ZDEZsWDEW
DOUBLE PRECISION HZ9yCZyZIN;OZyHWyCWs WN,OW
INTEGER OAVSP,0AVS
COMMON IB1
COMMON LEC, IPERFyIMP,IDISCyJDISC,KDISC,LDISCyMDISCyNDISC
COMMON NTYPOsNTYPNyNTYPCyNTYPH ‘
COMMON OAVSP,0AVS
COMMON NE
COMMON HZyCZyZNyOZyHW,CW;WNyOW
COMMON SDES,ZDEZ4WDEW
COMMON NAyNESPyNDIMZDyNS
COMMON Xy XPlyXP2
COMMON COEF

5510 FORMAT({4F10.5)
5511 FORMAT(F10.5})

COMMENTAIRE
NTYPOyNTYPNyNTYPCyNTYPH SONT LES DIFFERENTS TYPES AFFECTES AUX ATOME!
OXYGENE ,AZOTE, CARBONE HYDROGENE RESPECTIVEMENT

NTYPO=1
NTYPN=2
NTYPC=3
NTYPH=4
ON PEUT PRENDRE DES NOMBRES DIFFERENTS POUR CES TYPES AUX CONDITIONS
SUIVANTES
NTYPH DOIT ETRE DIFFERENT DE 1
LE PRODUIT DE NTYPH PAR LUI-MEME DOIT ETRE DIFFERENT DU PRODUIT
DE DEUX AUTRES TYPES (RESP O4iN4C)
READ{KDISC)LEC, IPERF,IMP,IDISC4JDISC,KDISC,LDISC,MDISCsNDISC
READ(KDISC)INESP '
READ(KDISCINTYPOyNTYPNyNTYPC 4NTYPH
READ(KDISC)OAVSP,0AVS
READ(JDISCINDIMZD
READ(JDISC)OZyZNyCZyHZ
READ(JDISC)OWyWNyCWyHW
READ(JDISC)COEF
RETURN



END



// EXEC FORTRAN
SUBROUTINE ROOTHA
DIMENSION SDES(32932)yZDEZ(32,32)4WDEW(32)
DIMENSION X(4093)9XP1(403)yXP2{40,3)
DIMENSION COEF(443,8)
DIMENSION NE(40)
DIMENSION FA{5), FB(5)s FCU5), AA(544)y AB(5,4)y AC(554)y FCL(10)
DIMENSION OW{4) yCW(4) gWN(4)y0Z(4y4)yCZbe4) s IN{4y4)
DOUBLE PRECISION SDES,WDEWsZDEZ
DOUBLE PRECISION XyXP1,XP2
DOUBLE PRECISION FAyFByFCyAAyAByACy FC1,PMOINS, PPLUS,FACT
DOUBLE PRECISION HZyCZyZNyOZyHWsCWsWNyOW
DOUBLE PRECISION DZAyDZByER1yVALyRES,ERy TAUyCAP 4RHOPOL yDZ 4RO
DOUBLE PRECISION COFC,COFD,SOM,FACTI
DOUBLE PRECISION COEF
INTEGER OAVSP,0AVS
COMMON 1B1
COMMON LEC, IPERF, IMP,IDISCyJDISC,KDISC,LDISC,MDISCyNDISC
COMMON NTYPOsNTYPNyNTYPC,NTYPH
COMMON OAVSP,0AVS
COMMON NE
COMMON HZ,CZyZNyOZyHW,CWyWNyOW
COMMON SDESyZDEZ,WDEW
COMMON NA,NESP4NDIMZD,NS
COMMON Xy XP1yXP2
COMMON COEF
17 FORMAT(41332F7,4,F9.6)
23 FORMAT (//6H TYPE l4,16//)
67 FORMAT (I5,15,F10.43F10¢4yF10.45D18.8//}
106 FORMAT (22X,38H INTEGRALES DE RECOUVREMENT. ROOTHAAN.//)
150 FORMAT (13,214)
151 FORMAT (14)
500 FORMAT(I5)
501 FORMAT(*OLE TABLEAU DES DZETA EST DE DIMENSION *,12,%PAR *,12)
2002 FORMAT (214511,2F4. 1yF11.8)
2003 FORMAT(2F5.1)
2004 FORMAT(I1,F11.8)
2007 FORMAT(F11.8)
WRITE(IMP,501)NDIMZD
WRITE(IMP,106)
READ(IDISCINS
~ NOMB= 0
1 READ(IDISC)LIM,NTL,NT2

2001 DO 2008 I=1,5



FB(I)=0.
FC(I)=0.
DO 2008 J=1,4
AA(T,J)=0.
AB(I,J)=0.
2008 AC(I,J)=0,
DO 2009 I=1,10
2009 FC1(I)=0.0
READ(LDISCs2002)NTAsNTByMI4NI»IA,IB,IRPMOINS,PPLUSyFACT
MX=1 |
DO 2010 I=1,NI
READ(LDISCy2003)FA(I}¢FB(I)
MX=MX +1
IF{MX=MI) 2006, 2006 y 2005
2005 MX=MI
2006 DO 2010 J=1,MX
2010 READ(LDISC,20031AA(I4J};AB(I4J)
READ(LDISC,2004)NI1,FACT1
DO 2110 I=14NI1
2110 READ{LDISC,2007}FC1(I}
WRITE{IMP,23)NTA,NTB
C
DO 1500 NS1=1,LIM
12 NOMB= NOMB + 1
READ(IDISC)KA,KByLA;LBsDZA,DZB4ERL
IF(DABS{ER1))22465422
65 VAL=0.
GO TO 66

22 ER= ER1/0.529172
IF(DZA - DIB) 24, 118y 24
24 RES= 0,
TAU= (DZA - DZIB}/(DZA + DZB)
CAP= (TAU + 1./TAU)/2,
K= 1

RHO= DZA%*ER

DO 25 I=1, NI

FC(I)= FALD)

DO 25 J= 1, MI
25 AC(I,J)= AA(I,4J)

26 MX= 1
DO 35 I= 14 NI
MX= MX + 1



gtw’aO
2031

24

35

40

45

50

55

118

120

66
1500

2600

IF{MX-MI}1031,1031,10306

MX=M1

DO 34 J=2yMX

AC{Isll= ACI{I¢1)%CAP + AT It}
AC(Is1)= AC{Is1)*FC(I}

DO 40 I= 23 NI

AC{lsll= ACI{1,1)%RH" + AC(I,1}
POL=AC{1,1)%DEXP{=" U}

GO TO (45,55}, ¢
RES= RES = POL¥*(l, - CAP)%xIA
RHO= DZB*ER

DO 50 I= 1, NI

FCLI)= FBLI)

DO 50 J= 1, MI

ACiI,d)= AB(I,J)

K= K + 1

GO TO 26

RES= RES + POL*{1l. + CAP}**IB

DZ= (DZA + DIB)/Z2.

RO= (DZ*ER}**]IR

COFC= {les = TAU)*%PMOINS

COFD= (1. + TAU}**PPLUS

VAL= (FACT*RES)/({RO*TAU*COFC*COFD)
GO TO 66

RO= DZA%ER

SOM= FC1({1)

DO 120 I= 24 NIl
SOM= SOM*RO + FCl{I)}

VAL=FACT1*SOM*DEXP(=RD)

WRITE(IMP;67)KA9KByDZA3DZB,yERLy VAL
WRITE(NDISCIKA;KByLAsLBsVAL
CONTINUE

IF{NS-NOMB}2600,2600,1

CONTINUE : '

RETURN

END



// EXEC FORTRAN

89
501
502
503
602

2505
2512
2516

[S%]

13
349

62
63

SUBROUTINE BROT
DIMENSION COEF{44348)
DIMENSION SDES(32432)4ZDEZ(32432)3WDEW(32)
DIMENSION NE(40)¢Bl409494) 9X{40523)3XPL{4043) ¢XP2{40s3)
DIMENSION OW(4)sCW{4) s WN{4) o0Z(44)gC214e4)IN(4s4)
DOUBLE PRECISION SDESyWDEW;ZDEZ
DOUBLE PRECISION HZ:ZZ9ZNgOZyHWsCWy WN; OW
DOUBLE PRECISION By XgXPngPZ
DOUBLE PRECISION COcF
DOUBLE PRECISION D14D2¢D33FLsF23F3yPSePPPS,EPSILO+GL
INTEGER OAVSP,0AVS
COMMON 181
COMMON LECsIPERF,IMPyIDISCy JDISCsKDISCsLDISCyMDISCyNDISC
COMMON NTYPO¢NTYPNyNTYPCyNTYPH
COMMON OAVSP,DAVS
COMMON NE
COMMON HZyCZyZNyOZsHWyCWyWNyOW
COMMON SDES,ZDEZ;WDEW
COMMON NAZNESP¢NDIMZD¢NS
COMMON X¢XP1lyXP2
COMMON COEF
FORMAT (10X¢21H MATRICE B.ROTATIONS.//)
FORMAT (I2414)
FORMAT (12}
FORMAT (3F 20, 14)
FORMAT (4F12.8)
FORMAT { * OPRODUIT SCALAIRE DES AXES 1 ET 2 DU TRIEDRE LOCAL®)
FORMAT(1HO4F13,8)
FORMAT(1HO,12)
EPSILO=1.D=-5
READ{IDISCI}INA
READ(IDISC) (NE(I)sI=1,NA}
DO 2 I=14NA
DO3 Il=1:4
DO 3 1I2= 1,4
B{I,I1,12)=0,
B(Iyl.y 1)=1.
REWIND MDISC
READ(IDISCIUUX{TILyI2) 9 XPL(I19I2)4XP2(I1412)512=1,3)311=1,NA)
DO 350 ID=14NA
I=NE(ID)
IF(I-NTYPH)61,62461
DO 63 I1=144
BIIDyI11,11)=1,
GO TO 348



61 CONTINUE
D1=XPLl{IDs1)=X{IDs1)
D2=XP1{IDy2)~-X{1Ds2)
D3=XP1{ID¢3}=X{1IDy3)
Fl=XP2({IDy1)=X{1IDy 1}
F2=XP2(IDs2)=X(IDs2}
F3=XP2(ID33)=X{1D43)
B{IDslsli=1,
B{IDy242)=D1
8(109293)=D2
B{IDy2y4)=D3
B{IDgy352)=F1
B({IDy393)=F2
B(IDy3s4) =F3
PS=D1%F1 + D2%F2 + D3%F3

405 WRITE{IMP,2505)
WRITE( IMP¢2512)PS

71 B{IDy4s2)= D2%F3 = F2%D3
B(IDs493)= D3%F1 = F3%D1
B{IDy4y4)= DI%F2 - F1%D2
DO 79 11=2,4
G1=0.

DO 78 12=244

78 6G1=6Gl + B(IDyIleT2)%%2
DO 79 12=2,4 |

79 BUIDyI1,12)=B(IDsI1,12)/DSQRT{G1}

348 WRITE(IMP,2516)1ID

WRITE({IMP,89)

WRITE(IMP,602) ((BIIDsI1leiZ)el2=194)9il=1g4%)
350 CONTINUE
351 WRITE{MDISC) B

REWIND MDISC

RETURN

END



// EXEC FORTRAN
SUBROUTINE AROT
DIMENSION B(405444)
DIMENSION SDES(32432)yZDEZ(32,32)3WDEW(32)
DIMENSION NE(40)sS1(848)5S2(494)9A(454)+D(444)
DIMENSION S3(444)
DIMENSION COEF(443,8)
DIMENSION X(4043)9XP1(4093)sXP2(40,3)
DIMENSION OW{4)sCWl4) 9 WNI(4)s0Z2{454)3CZ0454)3ZN(494)
DOUBLE PRECISION B
DOUBLE PRECISION SDESyWDEW,ZDEZ
DOUBLE PRECISION COEF
DOUBLE PRECISION HZyCZ3ZNyOZyHWsCWy WN,OW
DOUBLE PRECISION CyS19S29AyXyDsS3sXPLyXP2
DOUBLE PRECISION S4Cl14C2,C3 '
INTEGER OAVSP,0AVS
COMMON IB1
COMMON LEC, IPERF,IMP4IDISCsJDISCsKDISCoLDISCyMDISCyNDISC
COMMON NTYPOsNTYPNyNTYPCyNTYPH
COMMON OAVSP40AVS
COMMON NE
COMMON HZ3CZ9ZNyOZyHWyCWyWN3OW
COMMON SDESyZDEZ,WDEW
COMMON NAyNESP¢NDIMZDyNS
COMMON Xy XPlgXP2
COMMON COEF
499 FORMAT(2012)
500 FORMATI(8F10.6)
IDES=1
JDES=1
IDEZ=1
JDEZ=1
IDEW=1
DO 3040 I=1,432
DO 3040 J=1,32
SDES(I,J)=0.
3040 ZDEZ(I4J)=0.
DO 3041 I=1,32
WDEW{I)=0.
3041 SDES(I,I)=1.
N1=NA-1 ‘
READ(MDISC) B
REWIND MDISC
DO 1150 TA=1,NA
N2=TA+1 '
DO 1150 IB=IA,NA



3060
3070

15

20

30

31

1035

1040

1050

1055

56

I=NE(IA)

J=NE(IB)
IF(IB-1A)3060,3000,3060
IF(IA-NA)3070,3000,3070

DO 15 I1=1,NDIMZD

DO 15 I2=14NDIMZD
S1(I1412)=0.

REWIND NDISC

NP =1

DO 30 I3= 14 NS

READ(NDISC) JAyJByLy4MsS
I2=IABS(JA-IA)+IABS(JB~IB)
IF(I2) 30420,30

SL{LyM)=S

NP = 2

CONTINUE

ATOME1 ESPECE ATOMEZ ESPECE
GO TO (1150431)4NP

DO 1035 Il=1,4

DO 1035 I2=144

S2(I1,12)=0.

DO 1050 I1=1,3

DO 1050 14=1,3

S$=0.

DG 1040 I2=14NDIMZD

DO 1040 I3=1,NDIMZD
S=S+COEF(I411412)%S1{12,13)%COEF{Jy14,y13}
S2(I1y14)=S '
S2(444)=82(3,3)
RECOUVREMENTS ROOTHAN SIGMA PI
DO 1055 Il=1,4

DO 1055 I2=1,4

A(I1,12)=0,

Allyl)=1,

A(2)4)=10

A(3,2)=lc

A(4,v3)=lo

Cl = X{IBy1)=-X(IA41)

C2= X(IBy2)=X(IA42)

C3 = X(IBy3)=X{IA,3)
IF(DABS(C1)+DABS(C2) 156457456
Alls1)=1,

A{2,2)=C1

Al243)=C2

A(244)=C3



A{342)=~C2
A(3,3)=C1
A(4,2)=-C1%C3
A(443)=-C2%(C3
Alby4)= Cl%%2 + (C2%%2
57 DO 7011 =244
Cl=0
DO 60 [2=2,44
60 Cl=C1l +A(I1,12)%%2
DOT70 12 =244
70 A(I1,12)=A(11,12)/DSQRT(C1)
DO 80 I1 =1,4
DO 80 12 =1,4
80 D(I1l,12)= A(I1l,12)
DO 90 I1=1,4
90 D(2,I1)= -A(2411)
DO 110 I1l=154
DO 110 I6=1.4
$=0,
DO 100 I2=144
DO 100 I3=1,4
DO 100 l4= 1,4
DO ‘100 I5= 1,4
100 S=S+B{IAyI1,12)%A(13512)%S2(13,14)%D(14415)%B(IBy16415}
110 S3(I1,16}=S
3000 CONTINUE
CALL RANG(IDESyJDESyIDEZyJDEZyIDEW; I 4JyIAsIByS3)
IF(IA-IB)3061,4115043061
3061 IF(IA-NA}3071,115043071
3071 WRITE(MDISC) ITAsI41IBsJyS19S25A4S3
1150 CONTINUE
REWIND MDISC
RETURN
END



// EXEC FORTRAN
SUBROUTINE RANG(IDESyJDESyIDEZy JDEZs IDEWyI14JsIA4IByS3)
DIMENSION NE(40)
DIMENSION S3(444)
DIMENSION OW(4) ¢CW(4) gy WN(4)90Z(444)4CZ(434)9IN(444)
DIMENSION SDES(32932)4IDEZ(224,32)4yWDEW(32)

- DOUBLE PRECISION SDEQ;WDEWyZDEZ
DOUBLE PRECISION S3
DOUBLE PRECISION HZ,CZyIN,OZ, HN,CW,WN OW
INTEGER OAVSP,0AVS
COMMON 1IB1
COMMON LECsIPERFyIMP,IDISCyJDISCyKDISCyLDISCo,MDISCyNDISC
- COMMON NTYPO,NTYPNgNTYPC4NTYPH

COMMON DAVSP,0AVS
COMMON NE
COMMON HZyCZ3INgOZyHWyCWy WN, OW
COMMON SDES,ZDEZyWDEW
COMMON NAyNESP¢NDIMZDyNS
NTYPHH=NTYPH*NTYPH
IF(I*J=NTYPHH)3002,3001,:32002

3001 IF(IA-IB)3004,3003,3004

3003 ZDEZ(IDEZ,4IDEZ)=HZ
WDEW( IDEZ)=HW
IDEZ=IDEZ+0AVS

_ IF(IB~NA}3006,3005,3005

3005 JDES=JDES+0AVS
IDES=JDES
GO TO 5000

3006 IDES=IDES+0AVS
GO TO 5000

3004 SDES(JDES,IDES)=S53(1,41)
IF(IB-NA}?3080,3081,3081

3081 JDES=JDES+0AVS
IDES=JDES
GO TO 5000

3080 IDES=IDES+0AVS
GO TG 5000

3002 IF({I-NTYPH)3008,3007,3008

3007 DO 4000 IHI=1,0AVSP
IIDES=IDES+IHI~1

4000 SDES(JDES,IIDES)=S3(1,IHI)
IF(IB-NA}301053009,3009

3009 JDES=JDES+O0AVS S
IDES=JDES
GO TO 5000

3010 IDES=IDES+OAVSP

',v'



3008
3011

4001

3013

3014
3012

3018
4030

3036

3031
3032

3037

3033
3034

3038
3035

3020

3019

3017

GO TO 5000
IF(J-NTYPH)3012,3011,3012
DO 4001 JHJ=1,0AVSP
JJDES=JDES+JHJ~1
SDES({JJDESyIDES)=S3(JHJy1)
IF(IB-NA)3014,3013,3014
JDES=JDES+0AVSP '
IDES=JDES

GO TO 5000

IDES=IDES+0AVS

GO TO 5000
IF(IA-1B)3017,3018,3017
IF(I-NTYPC)3031,4030,3031
DO 3036 III=1,0AVSP
IIDEZ=IDEZ+III-1

DO 3036 JJJ=1,0AVSP
JJDEZ=IDEZ+JJ4J~-1
WDEW(IIDEZ)=CW(III)
LDEZ(IIDEZ9JJDEZ)=CZ(1I114JdJJ)
GO TO 3035
IF(I-NTYPN)3033,3032,3033
DO 3037 II1I=1,0AVSP
IIDEZ=IDEZ+III~-1

DO 3037 JJJ=1,0AVSP
JJUDEZ=IDEZ+4JdJ~1
WDEW(IIDEZ)=WN(III)
ZDEZ(IIDEZyJJUDEZ)=ZN{III4JdJJ)
GO TO 3035 ‘
IF(I-NTYP0)3035,43034,3035
DO 3038 III=1,0AVSP
IIDEZ=IDEZ+111~-1

DO 3038 JJJ=1,0AVSP
JJUDEZ=IDEZ+JJJ-1
WODEW(IIDEZ)=0W(III)
ZDEZ(IIDEZyJJDEZ)=0Z(I11,JJJ)
IDEZ=IDEZ+0AVSP
IF(IB-NA)3019,3020,3020
JDES=JDES+0AVSP

IDES=JDES

GO TO 5000
IDES=IDES+CAVSP

GO 70 5000

DO 4002 JHJ=1,0AVSP
JJDES=JDES+JHJI-1

DO 4002 IHI=1,0AVSP



4002
3016
3015

5000

IIDES=IDES+IHI~1
SDES{JJDESyI1IDES)=S3(JHJ,yIHI)
IF(IB~NA)3016,43015,3015
IDES=IDES+0AVSP

GO TO 5000

JDES=JDES+0AVSP

IDES=JDES

CONTINUE

RETURN

END



// EXEC FORTRAN
SUBROUTINE RESULT
DIMENSION NE(40)
DIMENSION SDES(32932)4ZDEZ(32432),WDEW(32)
DIMENSION OW(4)9sCW(4) s WN(4)9s0Z(494) 9CL(454)4IN{4y4)
DIMENSION S1(898)9S2(494)9S3(434)9A(444)
DOUBLE PRECISION S1,S24S345A
DOUBLE PRECISION HZyCZyZN9yOZyHWsCWsWN,OW
DOUBLE PRECISION SDESyWDEW,ZDEZ
INTEGER OAVSP,0AVS
COMMON 1IB1
COMMON LEC,IPERF,IMP,IDISCyJDISC4KDISC,LDISC,MDISC,NDISC
COMMON NTYPOyNTYPNyNTYPCyNTYPH
COMMON OAVSP,0AVS
COMMON NE
COMMON HZ4CZyZNyOZyHWyCWyWNyOW
COMMON SDES,ZDEZ4WDEW
COMMON NAyNESPyNDIMZDyNS
9 FORMAT (//22Xy28H INTEGRALES DE RECOUVREMENT.//)
19 FORMAT (//22X922H MATRICE Sl. ROOTHAAN.//)
29 FORMAT (//10X,24H MATRICE S2. SoSIGMA.PI.//)
39 FORMAT (//10X421H MATRICE AJROTATIONS.//)
49 FORMAT (//10X440H INTEGRALES DE RECOUVREMENT.SYSTEME BMV.//)
59 FORMAT (//17H ATl El AT2 E2 )
151 FORMAT (I4)
600 FORMAT (414)
601 FORMAT(8F10.8)
602 FORMAT (4F12.8)
2508 FORMAT({1H1)
2512 FORMAT(1HO,F13.8)
2513 FORMAT(4F20.14)
2514 FORMAT(1HOy25F4.1)
2515 FORMAT(615)
NDIM=0
D0 3022 I=14NA
IF(NE(I)-NTYPH)3023,3024,43023
3024 NDIM=NDIM+1
GO TO 3022
3023 NDIM=NDIM+4 ‘
3022 CONTINUE
REWIND IDISC
WRITE(IMP,2508)
DO 3021 III=1,4NDIM
DO 3021 JJJ=1,111
3021 SDES(IIIoJJJ)=SDES(JJIJ,III)
WRITE(IDISC)((SDES(IIIZJJJ)sI11=14JJJ)yJJJ=1,NDIM)



WRITE(IDISC)((ZDEZ(II13JJd)eIll=1yddd)sJJJ=1,NDIM)
WRITE(IDISC)((WDEW(III) III=1,NDIM)}
WRITE(IDISC)NA
WRITE(IDISC)(NE(III)sIII=1,NA)
WRITE(IMP,9)
N1=NA-1
DO 2150 J2=1,N1
N2 =42 +1
DO 2150 J3=N2,NA
READ(MDISC) IAyI,1ByJyS1yS29A,S3
WRITE(IMP,59)
WRITE(IMP,600)IA,1,1B,yJ
WRITE{IMP,19)
DO 800 Il=1,NDIMZD
800 WRITE(IMP,601)(S1(I1,12),12=1,NDIMZD)
WRITE(IMP,29)
WRITE(IMP,602)((S2(11,12)312=144)y11=144)
WRITE(IMP,39)
WRITE(IMP,602) ((A(I1,12)312=154)411=1¢4%)
WRITE(IMP,59)
WRITE(IMP3600)IA,I,IB,J
WRITE(IMP,49)
WRITE(IMP,602)((S3(I1412)312=1y4)411=1,4)
2150 CONTINUE

RETURN
END

// EXEC LNKEDT

// ASSGN SYS001l,X?192!

// ASSGN SYS002,X'192!

// ASSGN SYS003,X?191!

// ASSGN SYS004,X"192¢

// ASSGN SYS005,X?192°

// ASSGN SYS006,X"192¢

// DLBL IJSYSO3,°%COP1 DOUADY RECOUVREMENT®,69/365

// EXTENT ,9,,71960920

// DLBL I1JSYSO044,1

// EXTENT 4644541100,200

// DLBL 1JSYS05,4,1

// EXTENT 46441300,200

// DLBL IJSYS06441

// EXTENT ,6441500,200

// EXEC

0100010022111-0.5-0.5+1.00000000

+01.0+01.0 '

+00, 0+00.0



+01,0+01.0
+02.0402.0
+01,0-01.0
+01.0+01.0
3+1,0000000
+0.33333333
+1,00000000
+1. 00000000

0100020033111~0,5-0.5+0.57735027
+00, 0401.0
+00.0+00.0
+00,0+01.0
+01,0+04.0
+00, 0+00.0
‘0200“0100
+01,0+01.,0
+02.0+02.0
-03,0+03.0
‘0100“0500
+02,0+02,0
1+0.00000000
+0,00000000

0200020043111-0,5-0,5+0.33333333
+01,0+01.0
-02,0+02.0
+01.0+01.0
+04,0+04.0
=03.0-03.0
’0100+0190
+02.0+02.0.
+02,0+02.0
-12.0+12.,0
‘12. 0"1200
+07,0-07.0
+07,0+07.0
5+1.00000000
+0. 02222222
+0.11111111
+0,44444444
+1.,00000000
+1.00000000

0100021134212+0.5-0,5+1.00000000



+00,0+01.0
+00.0+00.0
+00,0401.0
+02.,0+04.0
+00.0+00.0
+00.0-01.0
+01,0+01.0
+06.0+06.0
+00, 0+01.0
+0100°0200
+01.0+01.0
+06.,0+06.0
+00,0+01.0
+01.0-02.0
+01.0+01.0
1+0.00000000
+0.00000000

0200021144212+045-0.5+0,57735027
+02.0+01.0
+00,0+02.0
+01.0+01.0
+02,0+04,0
+O0.0‘0300
+0600+01.0
+05.0+02.0
+06,0+06,0
+00.0+04.0
+04, 0-05,0
+0700‘0200
+03,0+03.0
+06.0+06,0
+00,0+04,0
+04.0-05.0
+07,0-02.0
+03.0+03.0
5+0,28867514
+0.13333333
+0. 46666666
+1.00000000
+1,00000000
+0. 00000000

0211021135223+0.5+0.5+1, 00000000
+02.0+02.0



+00,0+00.0
+0100+010 0
+02.,0+02,0
+00,0+00.0
+06,0-06.,0
+05.0+050 0
+48, 0+48,.,0
+00.5+00.5
+01,0-01.0
+00.5+00.5
+48, 0+48,0
+01.,0+01.0
+02.0-02.0
+01.0+01.0
+48,0+48,0
+01.,0+01.0
+020 0-02.0
+01.0+01.0
. 5+1., 00000000
+0. 06666666
+0,13333333
-0.,20000000
-1.00000000
-1.00000000

0210021034223+0.5+0.5+1.00000000
+02,0+02.0

+00.0+00.0 ' 1
+01.0+01.0 .
+12.0+12.0

+00,0+00,0

+0100"’°010 0

+01,0+01,.0

+24.0+24,0

+01, 0+01,0

+02.0-02.0

+01.0+01.0

+24,0+24.,0

+01.0+01.0

+02.0-02,0

+01.0+01.0

4+1.00000000

+0. 06666666

+0. 40000000 o
+1.00000000



+1.,00000000

// OPTION LINK









PROGRAMNME,

FONCTTON D!ONDE






// EXEC FORTRAN
DIMENSION S(32932)9Z(32932),W(32),Q(32),RNS(32,32)4H(32,32)
DIMENSION ABO(32),AB1(32),AB2(32),AB(32)
DIMENSION VPS(32432)yVS(32)ENERG(32),SPIN(32)
DIMENSION G(32432)yNTYP(32)4MTAB(32)
DOUBLE PRECISION SyZyWyQyRNSyHyABOy ABLyAB2yAByCsVPSsVS,6
DOUBLE PRECISION SPINyENERGyTKOyALFAO, SO, SOMEN
DOUBLE PRECISION SASTyTMyTN,SOML
DOUBLE PRECISION TSPIN,TCHARG
COMMON LEC, IPERF,IMPyIDISCyJDISCyKDISC,LDISCyMDISCyNDISC
COMMON MyNIT,NELEC,NyNSOyNDOsNAyNTYP,MTAB
COMMON. NTYPO,NTYPNyNTYPCyNTYPH, NESP,KSACK
COMMON S9ZyWyQ,TKO9SOyALFAOsSAySTyTM
COMMON HyRNSyG |
6 FORMAT(1HOy20F5.1)
88 FORMAT(1HO2F20.8)
343 FORMAT('0 ENERGIE EN E.V. ET VECTEURS PROPRES ASSOCIES!)
393 FORMAT (29HO NOMBRE D ITERATIONS DEPASSE)
395 FORMAT (13HO FIN CALCULS)
444 FORMAT(F13.8)
522 FORMAT(10HOK SO ALFA)
1113 FORMAT{'OVALEURS PROPRES DE LA MATRICE S *)
1114 FORMAT{1HO;F15.8)
2003 FORMAT(*ODENSITE DE SPIN  VECTEUR CHARGE')
2005 FORMAT(1HO,*NOMBRE D ITERATIONS®)
2022 FORMAT ("OMATRICE H SYMETRIQUE!)
2225 FORMAT(*OSOMME DES ELEMENTS DU VECTEUR CHARGE ?,F10.6)
2226 FORMAT(® SOMME DES ELEMENTS DU VECTEUR DENSITE DE SPIN®;F10.6)
3502 FORMAT(5XF4.1)
3503 FORMAT (F20. 14}
3505 FORMAT{1HO;10F8.4) :
3506 FORMAT (4F20. 14)
5001 FORMAT{31HONOMBRE D ITERATIONS EFFECTUEES)
5002 FORMAT (13)
7777 FORMAT(1H1)
8801 FORMAT(10XyF1045440X;F15,8)
8802 FORMAT(15X,F15.8445XsF15.8)
8804 FORMAT (1HO)
8805 FORMAT(17HOITERATION NUMERO,12)
8806 FORMAT(?OUNE DES VALEURS PROPRES DE S EST NEGATIVE IL Y A UNE
1ERREUR® )
8809 FORMAT (*OKSACK =", 14)
8810 FORMAT(®OVECTEUR CHARGE')
8811 FORMAT(1HO,F20.8)
8812 FORMAT('OLA SOMME DES ENERGIES VAUT',F15.8)
KDISC=9



CALL LECTUR
DO 9 I=14M
TN=N |
AB1(1)=0.0
AB2(1)=0.0
DO 9 J=lyM

9 VPS(IyJ)=S(I4J)

CALL DIAGO(VPS,VSyM)
WRITE(IMP,1113)
DO 1115 I=1,M
1115 WRITE(IMP,1114)VS(I)
C LES VECTEURS PROPRES SONT LES LIGNES DE VPS
DO 11 I=1,M
IF(VS(I))10y11,11
10 WRITE(IMP,8806)
STOP
11 CONTINUE
C RNS EST LA MATRICE S-1/2
CALL SDEMI(VPSsVSsRNSyM)
C LES CALCULS SUIVANTS NOUS FONT PASSER D UN VECTEUR CHARGE Q
C A UN VECTEUR CHARGE AB
CALL CREVS({VSyNSO,NDOyM,L)
C NCOMP COMPTE TOUTES LES 3 ITERATIONS AFIN DE FAIRE L ITERATION DE SACK
C NITA COMPTE LES ITERATIONS QUAND NITA VAUT NIT  SORTIE
NCOMP=0
NITA=0
KPUT=1
391 NITA=NITA+1
WRITE(IMP,7777)
WRITE(IMP,8805) NITA
CALL HAMILT
CALL ENERGI(ENERG)
IF (KPUT ) 24005 2401 2400
2401 CONTINUE. ,
. SOMEN=0,0 |
WRITE( IMP,2022)
DO 3109 I=1,M |
3109 WRITE(IMPy6) (H{IyJ)gd=1s1)
WRITE(IMP,343)
DO 8800 I=14M
I1=M+1-1
SOMEN= SOMEN+ENERG( 1 )%VS(II)
WRITE(IDISC)ENERG(I)
WRITE(IMP,8801)ENERG(I)



8803
8800
2400
8010

8011

9003

2222

9004
9005
2224

4002

3111

4003

4005
4004

379
380

DO 8803 J=1,M
WRITE(IDISC)G(J,IT) -
WRITE(IMP,BSOZ)G(J,II)
CONTINUE.
CONTINUE
SOMEN=SOMEN/2.0
NRITE(IMP,GBIZ)SDMEN
CONTINUE
IF(NSU)8011,801198010
CONTINUE - ‘
CALL DSPIN(SyGy SPINyM,L)
CONTINUE

CaLL CHARGE(S,G,VS,AB M)
TSPIN=0.0
TCHARG=0.0
DO 2222 I=14M
IF(NSO)2222,2222,9003
CONTINUE
TSPIN=TSPIN+SPIN(I)
TCHARG=TCHARG+AB(TI)
DO 2224 I=1,4M
IF{NSO) 9005,9005,9004
CONTINUE .
SPIN(I}=SPIN(I}/TSPIN-
CONTINUE
AB(I) TN*(AB(I)/TCHARG)
CONTINUE
IF(NSD)40029400374002
CONTINUE
WRITE(IMP42225) TCHARG
WRITE(IMP,2226)TSPIN
WRITE(IMP;2003)
DO 3111 I=14M
WRITE(IMP,88)SPIN(I) AB(I)
GO TO 4004
CONTINUE
WRITE(IMP,2225) TCHARG
WRITE(IMP,8810)
DO 4005 I=14M
WRITE(IMP,881l1)AB(I)
LAS=0
DO 380 J=14M
IF(DABS{ABL(J)-AB(J))~0.001)379,4379,380
LAS=LAS+1
CONTINUE



378

384

DO 384 J=1.M
ABL{J}=AB{J)
ABLJY={AB(J)+Q(J}) /2
ABO(J)=AB2(J)
AB2{J)=Q(J}

QUJ)=AB{J)
NCOMP=NCOMP+KSACK
IF(NCOMP=2)2450,38 4385

¢ ITERATION DE SACK

385

2450

381

NCOMP=0

CALL PSACK(ABOsAB2;AByQ¢M)
CONTINUE
IF({LAS~-M)38143944394
IFINITA=NIT)391439243500

C SORTIE DIFFERENTES
C SOIT LE NOMBRE D ITERATIONS EST DEPASSE

C
392

394

2430

396

3500

SOIT ON A DBTENU UNE BONNE VALEUR
WRITE(IMP4393]
GO 7O 396
CONTINUE
IF{KPUT)2430435004 2430
CONTINUE
WRITE{IMP45001)
WRITE(IMP35002)NITA -
CONTINUE
KPUT=0
GO TO 391
CONTINUE
WRITE({IMP¢395)
STOP
END



/
Z

OO OO OO0 OO

/ EXEC FORTRAN
SUBROUTINE LECTUR
DIMENSION S(32532)52{32532)3W{32},Q{32),VS{32)
DIMENSION NTYP(32),MTAB{32}
DOUBLE PRECISION SyZyWsQsVSsTKO3S0sSAsSTyTMy ALFAO
INTEGER OAVSP;0AVS
COMMON LEC,IPERFyIMP4IDISCJDISCKDISC,LDISCyMDISCyNDISC
COMMON MyNITNELECsNyNSOyNDOsNAsNTYP,MTAB
COMMON NTYPO,NTYPN,NTYPC¢NTYPHyNESPsKSACK
COMMON SeZoWsQyTHKI;SOgALFAOsSAyST,TM
1 FORMAT (14)
2 FORMAT{4F20.14)
4 FORMAT (615)
5 FORMAT(3HOM=,14}
& FORMAT({1HOs20F5,1)
7 FORMAT (1H 414}
50 FORMAT({®OMATRICE S SYMETRIQUE!')
51 FORMAT(®OMATRICE Z SYMETRIQUE!)
52 FORMAT({10HOVECTEUR W)
53 FORMAT{®*OVECTEUR CHARGE INITIAL?®)
54 FORMAT{1H 4110}
522 FORMAT{10HOK SO ALFA)
1111 FORMAT(®*0  SA ST TM?®)
2005 FORMAT(1HO, *NOMBRE D ITERATIONS?®)
1112 FORMAT{1HO,3F10:5)
2006 FORMAT {16HONOMBRE D ATOMES)
2007 FORMAT(16HOTYPE DES ATOMES)
2011 FORMAT(YONELEC NasSeOs NeDoGot}
8809 FORMAT{'OKSACK =%,14)

COMMENTAIRE
M = DIMENSION DE LA MATRICE S
KSACK=1 SI ON VEUT UTILISER L ITERATION DE SACK |
KSACK=0 SI ON NE VEUT PAS UTILISER L ITERATION DE SACK
NA = NOMBRE D ATOME

DEFINITION DE LA STRUCTURE ATOMIQUE DE LA MOLECULE

NTYPE (1) TABLEAU CONTENANT LE TYPE DES ATOMES COMPOSANT LA
MOLECULE AVEC LA CONVENTION SUIVANTE '
ATOME NUMERO (I) =0XYGENE NTYPE(I)=1

ATOME NUMERO (I) =AZOTE NTYPE(I)=2

ATOME NUMERO (1) =CARBONE NTYPE(I}=3

ATOME NUMERO (1) =HYDROGENE NTYPE(T)=4



OO0 OO0

C

Y D D < W M D € D D KD £ D O G (I S CAD O 0 S TR G ST GO Y Y 0 G G G G € I €I GO G D 4 G G G G 4T T s D D D W I i S O G0 5K KD G A G0 Get> S0 €0 090 On> e
ot D <O D D D FXO AN DD D T ST < S D D O Y D XD O (AT Y D G K D D D e D G (D D G5 Gy XD G5 AT £ O (SR ON G I TR G2 T G CAD CWD G G O G S0 o D €S0 D TRy S 10

s D ek > A DD R D D g T D D B G D G (D R D DT D G D = 00D T D, 659 G e D G G 5 O GO D SR G0 < G TR € R G 6 D iy D Gty GR 0 O i €5 Gy OKD GRSy G G T o D

NDO NOMBRE D ORBITALES DOUBLEMENT OCCUPEES
NSO NOMBRE D ORBITALES SIMPLEMENT OCCUPEES

L]

o Gt < T < T T T O D < < R THD Ok T S5 <X O GRS i SID 0T (I DGR 9ED £ fa G G A <y RO 4n CAD G5D <D 1D (0 O G D € G S G £ TR KR 5D GO OO GRS G0 i SO o, A5 MDD i RS €53 ces e

MTAB TABLEAU INDIQUANT POUR CHAQUE ATOME LE NOMBRE D ORBITALE LUI
ORRESPONDANT :
READ(KDISCILEC,IPERFyIMPsIDISCy JDISCyKDISCoLDISC,MDISCsNDISC
READ(KDISC)NESP
READ(KDISCINTYPOyNTYPNgNTYPC:NTYPH
READ{KDISC)OAVSP;0AVS
READ(KDISCINDIM
READ{KDISCIKSACK
READ(KDISCINIT
READ{KDISC)TKOySO4ALFAQ
LECTURE DES CHARGES DE DEPART
READ(KDISCH(Q(I),I=1yNDIM)
READ{KDISCINELECyNDOyNSO
M=NDIM
WRITE({IMP;8809)KSACK
WRITE({IMPs5)M
READ(IDISCY((S(Isdlgi=lyedlyd=l,yM)
READ(IDISCI{(ZII,d)gI=1gd)od=1sM)
READ(IDISCY(W{I})sI=1eM)
READ({IDISCINA
READ(IDISC)(NTYP{I),I=14NA)
DO 8 I=14M
DO 8 J=1ly1
Z{Iedi= Z(Jyel)
8 S(Ied)=S{J,el}
WRITE(IMP,50)
DO 3100 I=14M
3100 WRITE(IMP46)(S(I4Jd)ed=1,1)
WRITE(IMP,51)
DO 3101 I=14M
3101 WRITE(IMPy6){Z({I5d)eJd=1y1)
WRITE(IMP,52) ' '
DO 3102 I=1,M



3102 WRITE(IMPy6)W(I)
WRITE(IMP,522)
WRITE(IMPs6)TKOsSO9ALFAQ
WRITE(IMP,2005) - ~
WRITE(IMP, 7)NIT
WRITE(IMP,2006)

WRITE(IMP,7) NA
WRITE(IMP,2007)

WRITE(IMPy54) (NTYP(I)yI=14NA)
NANA=NA~-1

WRITE(IMP,53)
DO 3104 I=14M
3104 WRITE(IMP,6)Q(1)
WRITE(IMP,2011)
WRITE(IMPs4)NELEC4¢NSO,NDO
FIN LECTURE DONNEE

N=NELEC

390 SA=SO*ALFAQ
ST={TKO=-1.} /S0
TM=TKO*0.50
WRITE(IMP,1111).
WRITE(IMP31112) SA;SToTM

DO 103 I=1,NA
IF(NTYP(I)=-NTYPH) 10241014102

101 MTAB{I)=1
GO TO 103

102 MTAB(I}=4

103 CONTINUE
REWIND IDISC
WRITE(IDISCILEC;IPERF, IMPgIDISCgJDISC KDISC,LDISC:MDISCyNDISC
WRITE(IDISCIM
WRITE{IDISCs1)M
WRITE(IDISCI((S{IsJ)eI=1lsd)ed=1sM)
WRITE(IDISC)INA
WRITE(IDISCINELECyNSO,NDO
WRITE(IDISC) (MTAB(I)sI=1,NA)

C FIN ECRITURES DONNEES

RETURN
END



// EXEC FORTRAN
SUBROUTINE SDEMI{VPSyVSsRNS,M)
DIMENSION VPS(32432)4VS(32),RNS(32,32)
DOUBLE PRECISION VPSyVSyRNS,SOM1
DO 13 J=1,M
DO 13 I=1,J
SOM1=0.0
DO 12 K=14M
12 SOML=SOM1+VPS{KyI)*VPS(KyJ)/DSQRT(VS(K))
13 RNS(I,J)=SOM1
DO 18 I=1,M
DO 18 J=1,1
RNS(1,J)=RNS(Jy1)
18 CONTINUE
RETURN
END



// EXEC FORTRAN
SUBROUTINE HAMILT
DIMENSION S{32532),RNS{32432),6(32y32) 4NTYP(32),MTAB(32)
DIMENSION W(32),Z2(32,32)5Q132)4H(32,32)
DOUBLE PRECISION SyRNS,G5TKO
DOUBLE PRECISION WyZyQyHyALFAOs SAySTsTM;SOML,S0
COMMON LEC, IPERF, IMP3IDISC,JDISCoKDISC,LDISCyMDISCyNDISC
COMMON MyNIT,NELECs;NyNSO;NDOsNA,NTYP,MTAB
COMMON NTYPO,NTYPNsNTYPC,NTYPH,NESP,KSACK
COMMON SyZyWeQyTKOy SOy ALFAOsSAs SToTM
COMMON HyRNS,G
DO 150 I=1,M
SOM1=0, 0
DO 15 J=1,M
15 SOM1=SOMI+Z(1,J)%Q(J)
150 HI{I,1)=W(I)+SOM1 .
C  MODIFICATION DES TERMES DIAGONAUX  TRANSLATION DU ZERO D ENERGIE
DO 16 I=1,M
16 H(I,1)=(H{I,1)-ALFAQ)/SA
C CALCUL DES TERMES NON DIAGONAUX DE L HAMILTONIEM H

DO 17 J=24M
Jd=Jd-1
DO 17 I=14J4

H{T9Jd)=((H(T,I)+H{JsJ))*TM+ST)I*%S{ 1, J)
17 CONTINUE

DO 18 I=14M

DD 18 J=1,yl
18 H(I4J)=H{Js1I)

RETURN

END



// EXEC FORTRAN

SUBROUTINE ENERGI(ENERG)

DIMENSION LIGNE(32)

DIMENSION S{32532)¢2(32532)5W{32),Q(32)

DIMENSION H(32932),RNS{32,32)4VPC(32432},VC(32);ENERG(32)
DIMENSION G{32,32) s IND{32)sNTYP(32),MTAB(32)

DOUBLE PRECISION SsZyW3Q9S50;ST3TM

DOUBLE PRECISION ALFAQ4sSA;TKO

DOUBLE PRECISION HyRNS;VPCyVCENERGGySOML

DOUBLE PRECISION LIGNE

COMMON LEC,; IPERF;IMPsIDISC,JDISCoKDISC4LDISC, MDISC NDISC
COMMON MoNIT¢NELEC;NyNSO NDOyNASNTYP, MTAB

COMMON NTYPOgNTYPNsNTYPCyNTYPH3NESP,KSACK

COMMON SyZsWeQsTKOgSOsALFAOSAyST,TM

COMMON Hy3RNS4G

C CHANGEMENT DE VARTABLE

C
C

¢
C

0

21
20

23
22
19

8]

ON POSE V= S-1/2%C
N CALCULE UN HAMILTONIEN HP=S-1/2%H%*S=1/2
DO 19 I=1,M
DO 20 L=1sM
SOM1=0.0
DO 21 K=1ly4M
SOM1=SOM1+RNS{T¢K}*H{KsL}
LIGNE{L)=SOM1
DO 22 J=14M
SOM1=0.0
DO 23 K=1,M
SOM1=SOMLI+LIGNE(K)*RNS{KyJ}
VPC{TyJ)=S0OM1
CONTINUE
DIAGONALISATION DE L HAMILTONIEN HP
BTENTION DES VALEURS PROPRES ET DES VECTEURS PROPRES DE HP
CALL DIAGO{VPCyVCsM)

C CLASSEMENT DES VALEURS PROPRES DEC PAR ORDRE CROISSANT

24

25

26

IPLACE=1
IND(IPLACE)=1
IPLACE=IPLACE+1
IND(IPLACE)=IPLACE
I=IPLACE '
I1=IND(I)
I12=IND({I-1)

- IF(VE(Il)~-vC(I2)) 26,28,28

K=IND(I)
TIND(I)=IND(I-1)
IND(I-1)=K
IF(I-2) 27428427



2

o

o

27 I=1-1

GO TO 25

28 IF(IPLACE=M]) 24,2924

CLASSEMENT CORRESPONDANT DES VECTEURS PROPRES CREATION DE LA MATRICE ORD

VPC LES VECTEURS PROPRES SONT LES LIGNES
29 DO 33 I=14M

DO 33 J=1¢M

33 G(Is4J)=VPClJ,yI}

DO 34 IPLACE=1¢M
J=IND(IPLACE)

IT=M+1-IPLACE
ENERG(II)=ALFAO+SA*VC(J)
DO 34 I=1:M

34 VPC{I,IPLACE}=G(TsJ)

3340

334

RETOUR A LA VARIABLE INITIALE

DO 334 I=1,M

DO 334 J=14M

SOM1=0.0

DO 3340 K=1l,M
SOM1=SOM1+RNS({I4K)*VPC(KyJ)
G(I,J)=S0M1

RETURN

END

V=8=1/2%C



'/ EXEC FORTRAN
SUBROUTINE CHARGE({SyGsVSyAByM)
DIMENSION G(32,32)9AB(32),VS(32)
DIMENSION S{32532) sLIGNE(32)}
DOUBLE PRECISION $
DOUBLE PRECISION GyAByVSySOML;LIGNE
OBTENTION DU NOUVEAU VECTEUR CHARGE AB
CALCUL DE N*G%GBARRE*S
DO 6662 I=1,M
DO 6652 L=14M
SOM1=0,0
DO 6663 K=14M
6663 SOM1=SOMI+VS(K)%G(I4K)*G(LyK)
6652 LIGNE(L)=SOM1
SOM1=0.0
DO 6665 K=1yM
6665 SOM1=SOM1+LIGNE(K)%S{K,1)
6662 AB(I1)=SOM1
RETURN
END



.1 EXEC FORTRAN

5554
5553

SUBROUTINE DSPIN(SsGySPINyMyL)
DIMENSION S(32,32),G(32432),SPIN(32)
DOUBLE PRECISION SyGySPIN,SOM1
DO 5553 I=14M

SOM1=0.0

DO 5554 K=14¢M
SOM1=SOMI+G(IsL)*G(KyL)*%*S(KyI}
CONTINUE

SPIN(I)=50M1

RETURN

END



FXEC FORTRAN

386

9998

387

9997

9999

SUBROUTINE PSACK(ABOyAB2yABsQsM}
DIMENSION ABO(32),AB2(32),AB(32)43Q{32}
DOUBLE PRECISION ABOyAB2yAByQysENORMy ALF¢BET;GAM
DOUBLE PRECISION TABOsTAB23TAB,TQ
TABO=0.0
TAB2=0.0
TAB=0.0
7Q=0.0

ALF=0.

BET=0.

GAM=0.
DO 386 J=14M
TABO=TABO+ABO(J)
TAB2=TAB2+AB2(J)
TAB=TAB+AB(J)
ALF=ALF+{AB{J)=AB2(J))**2
BET=BET+(AB(J)~-AB2(J))*(AB2(J)=ABO(J})
GAM=GAM+{AB2(J)-ABO(J) }x*2

CONTINUE
ENORM = 1./ ( ALF~2.*BET+GAM)
WRITE(3,9998)
FORMAT(*0ABO®,18X,'AB2"'y 18Xy *AB'518X,:°'Q")
DO 387 J=14M
Q({J)=ENORM*{ALF*ABO(J) ~2.*BET*AB2(J)+GAM*AB( J})
TQ=TQ+Q(J)
WRITE(349999)ABO(J)sAB2{(J)AB(J),Q(J)
CONTINUE
WRITE(3,9997)

FORMAT (1HO, 80X, * TOTAL?)
WRITE(349999)TABO,TAB2,TAB,TQ
FORMAT(1HO34(F10.6,10X))
RETURN

END



¢« EXEC FORTRAN

SUBROUTINE CREVS(VSyNSOyNDOsMsL)
DIMENSION VS(32)
DOUBLE PRECISION VS
DO 2 I=1,M
VS(I)=0.0

2 CONTINUE
IF(NSO)10,11,10

10 CONTINUE
DO 1 INSO=1,4NSO
L=M=-NDO+1~-INSO
VvS(L)=1,0

1 CONTINUE

11 CONTINUE
L=M=NDD+1
DO 4 I=L4M
VS(L)=2.0

4 CONTINUE

~ L=M=NDO
RETURN
END



EXEC FORTRAN
SUBROUTINE DIAGO(VECPsVALP¢N)
DIMENSION VECP(32432)yVALP(32),A(528)4R(1024}
DOUBLE PRECISION A4R
DOUBLE PRECISION VECPyVALP
K=1
DO 1 I=1eN
DO 1 J=1,1
A{K)=VECP(I,4J)
1 K=K+1
CALL DEJAC{A3RyN;0)
DO 2 I=1yN
I10=I%(I-1)/2
IL=ID+I]
VALP(I)=A(IL)
DO 2 J=1,4N
JD=(I-1)*N
JL=JD+J
2 VECP(I,4J}=R(JL)
RETURN
END



EXEC FORTRAN
, DEJAC VERSION 01 FORTRAN 30/06/67 MATH EO0OZ
SUBROUTINE DEJACTLAsRNgMVy

SUBROUTINE EIGEN EIGENC
ELGENC
. PURPOSE EIGENC
" COMPUTE EIGENVALUES AND EIGENVECTORS OF A REAL SYMMETRIC EIGENC
MATRIX FIGENC
: E1GENC
z USAGE EIGENC
- CALL EIGEN{AsR;NsMV} E1GENC
p ETGENC
C DESCRIPTION OF PARAMETERS EIGENC
C A = ORIGINAL MATRIX (SYMMETRIC). DESTROYED IN COMPUTATION. EIGEN(
K RESULTANT EIGENVALUES ARE DEVELCPED IN DIAGONAL OF EIGENC
o MATRIX A IN DESCENDING ORDER. ETGENC
: R = RESULTANT MATRIX OF EICENVECTORS (STURED COLUMNWISE. EIGENC
C IN SAME SEQUENCE AS EIGENVALUES! EIGENC
~ N =~ ORDER DF MATRICES A AND R EIGENC
C My= INPUT CODE ETGENC
" 0 COMPUTE EIGENVALUES AND EIGENVECTORS EIGENC
e 1 COMPUTE EIGENVALUES OMLY (R NEED NOT BE E1GENC
C DIMENSIONED BUT MUST STILL AFPEAR IN ChiLING EIGENC
o SEQUENCE} ETGENC
o EIGENC
C REMARKS EIGENC
c ORIGINAL MATRIX A MUST BF REAL SYMMETRIC (STORAGE MODE=1} ZIGENC
C MATRIX A CANNDT BE IN THE SAME LOCATION AS MATRIX R EIGENC
G EIGENC
C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED EIGENC
e NONE E1GENC
C EIGENC
” METHOD EIGENC
C DIAGONAL IZATION METHOD ORIGINATED BY JACOBI AND ADAPTED EIGENC
s BY WON NEUMANN FOR LARGE COMPUTERS AS FOUND IN "MATHEMATICALEIGENC
o METHODS FOR DIGITAL COMPUTERS', EDITED BY A. RALSTON AND EIGENC
> HoeSe WILFy JOHN WILEY AND SONSy NEW YORKs 19625 CHAPTER 7 EIGENC
C EIGENC
('; em@aQmo@e@@eeooooeao&om@oma;oecooooeeen@eo@moeao@@0@000@0@@@@009@@02EIGENC
c EIGENC
DIMENSION A{1)yR{1)
DOUBLE PRECISION AsRyANORMy ANRMXy THR e XsYsZyVySINXSINX25C0OSXy
* COSX29ySINCSsYZyYUgZUgUW
C EIGEN(
C 0900@060@0006000600000@&020000@.'00000@®®®000@.O9009099000000060EIGE‘\QC}
-

EIGENC
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[

&

10

25

1200
200

IF & DOUBLE PRECISION VERSIOHN
£ IN COLUMN L SHOULD Bt REMO
STATEMENT WHICH FOLLOWS.

DE
VED

THIS RIUTINE

FROM THE

IS DESIRED,
DOUBLE PRECISION

THE

DOURBLE PRECTISION AgRy ANGRM, ARRMI o THR Xg ¥y STHNX SINKZwCOSK
i COSXE,SINCS

THE © MUST ALSTO BE ??*'SQ'
ARPPEARING IN OTHER
ROUTINE.

PRECISION STA
&N CDNJ NCT

TEMENTS
T THES

luN ‘f‘;\‘:

THE

DOUBLE PRECISIGN WERSION OF THIS SUBROUTINE MUST ALIC
CONTAIN DOUBLE PRECISIDN FORTRAN FUNCTIONS. SORY IN STATEMENTS
40s &8¢ 75y AND 78 MUST BE CHANGED TO DSQRT. ABS IN STATEMEN
62 MUST BE CHANGED TO DABS.

GENERATE IDENTITY MATRIX

TE{MY=11
Q=N
DO 20 J=1sN
TQ=IQ+N

DG 20 I=1¢N

10525510

1d=1Q+1
IFEI=Jd) 20415420

R{IJ)I=1.0
CONTINUE

NORMALISATION DU PLUS GRAND TERME EXTRADIAGONAL

Z=DABS{A{L))

MVK =0

DO 200 I=1¢N
K=(IxI+1}/2
V=DABS{A(K)}

IF (Z-V) 1200,12004200
L=V

CONTINUE
ZU=DABS(A(2))

DO 220 I=1¢N

DO 220 J=I4N
IF(I-J) 21542204215

E I GENG
ELIGEND
EIGEND
EIGEND
T IGENG
EIGEMO
EIGEND
ETOENO
.&UEPO
EIGCENG
EIGENG
EIGENC
EIGENG
EYGENO
EIGEND
EIGENO
EIGEND
EIGENQ
EIGENO
EIGENO
EIGENQ
EIGENG
EIGEND
EIGEND
EIGEND
ELIGENOC
EIGENQC
EIGENO
EIGENQ
EIGENQ




o

215
1220
220

1165

133
142

141

147

134
401

137

132
400

205

30
35

40

K=1+(J%J=J} /2

V=DABS{A(K])

IF (ZU=V) 1220412205220

ZU=V

CONTINUE

IF (ZU-0.D0) 1165,165,1165

Y=1,D30

NN=( N#{N=1}} /2

NNL =NN+N

YZ=DFLOAT (NN)

YU=1.D37/DSQRT{YZ}

UW=1,D=37/DSQRT(YZ}
IF{Z=1.D=44)133,1344134

IF(ZU=UW) 141,142,142

Z=7U/YU

GO TO 400

MVK=MVK+1

DO 147 K=1,NNL

A{K)=A{K1*1,D50

Z=7%1,D50
ZU=1U%*1.D50

GO TO 137
IF(ZU=UW)401,1375137

1=1/Y

GO TO 400

1=2/Y

ZU=2U/YU

IF(Z~2U) 132,400,400

Z=1U

MVK=MVK +1

DO 205 K=1,NNL

ALK)=A(K}/2Z

CONTINUE

COMPUTE INITIAL AND FINAL NORMS (ANORM AND ANORMX)

ANORM=0.D0

DO 35 I=14N

DO 35 J=I4N

IF(I-J) 30,35,30
IA=1+(J%J=J)/2
ANORM=ANORM+A(IA)*A(IA)
CONTINUE

IF(ANORM) 16591654940
ANORM=14414%SQRT (ANORM)

mm

mmmmmmm



ey O

OO0

45
50

55

60

62
65

68

70
5

78

80
85

90
95
100

105
110

ANRMX=ANORM*%1,0D~15/DFLOAT (N}
INITIALIZE INDICATORS AND COMPUTE THRESHOLD, THR

IND=0

THR=ANORM
THR=THR/DFLOAT(N)
LQ=0

L=1

M=L+1

COMPUTE SIN AND COS

LQ=LQ+L-1
MQ=(M=M=M) /2
LM=L +MQ
IF{DABS(A{LM))=THR} 130465465
IND=1
LL=L+LQ
MM=M+MQ
X=0o5%{A(LL)~A{MM]} )
Y==A(LM) /DSQRT{A{LM}*A{LM}+X%X)
IF(X) 70975975
Y=Y
SINX=Y/DSQRT{2,0D0%{1,0D0+(DSQRT{1.0D0=Y*Y]} )]}
SINX2=SINX*®SINX
COSX=DSQRT(1.0D0O-SINX2)
COSX2=C0SX*COSX
SINCS=SINX*COSX

ROTATE L AND M COLUMNS

ILQ=N*={L-1}
IMQ=N*=(M=1)

DO 125 I=14N
IQ=({1Ix1-1}/2
IF(I-L} 805115480
IF(I-M) 854115,90
IM=T+MQ

GO TO 95

IM=M+1Q

IF{I-L) 10041054105
IL=1+LQ

GO TO 110

IL=L+1Q

X=A(IL ) =COSX=A{IM}*&SINX

EIG
EIG
EIG
EIG
EIG

EIG
EIC
EIC
EIC

EIC
EIC

EIC
EIC
EIC
EIC

EIC
EIC

EI(
EI¢
EI(
EI
EIC
EI
EI(
EI
ET
EI
EI
EI

EI
EI

EI

El



eNeltXeXR)

o0

OO0

OO0

115
120

125

130
135

140
145

150
155

160

165

ACIM)=A(IL)*SINX+A{IM}*COSX
A(IL)=X"

IF(MV-1) 120,125,120

ILR=ILQ+I

IMR=IMQ+I
X=R(ILR)*COSX-R{IMR}*SINX
R{IMR}=R{ILR}*SINX+R({IMR)*COSX
R{ILR)=X

CONTINUE

X=2,0%A{LM)*SINCS

Y=A(LL }*COSX2+A(MM)*SINX2-X
X=A(LL)*SINX2+A(MM)*COSX2+X
A(LM)=(A(LL)=-A(MM) )%SINCS+A(LM)*(COSX2-SINX2)
A(LL)=Y

A(MM)=X

TESTS FOR COMPLETION
TEST FOR M = LAST COLUMN

IF(M-N) 13541405135
M=M+1
GO TO 60

TEST FOR L = SECOND FROM LAST COLUMN

IF(L-{N-=1)) 145,150,145
L=L+1

GO TO 55

IF(IND=-1} 16041554160
IND=0 -

GO TO 50

COMPARE THRESHOLD WITH FINAL NORM
IF(THR=ANRMX) 1655165445
SORT EIGENVALUES AND EIGENVECTORS

IQ==-N

DO 185 I=1,4N
IQ=IQ+N
LL=(I*I+I)/2
JQ=N*(I=-2)
DO 185 J=I4N
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//
//
//
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//
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//

//
//
//
//
//
//

JQ=JQ+N
MM=(J%kJ+J) /2

IF(A(LL)-A(MM)) 170,185,185

170 X=A{LL)
A(LL)=A(MM)
A(MM) =X
IF(MV=-1) 1754185,175
175 DO 180 K=14N
ILR=IQ+K
IMR=JQ+K
X=R(ILR)
R(ILR)=R{IMR)
180 R(IMR}=X
185 CONTINUE
IF (MVK) 1450445041450

450 IF (MVK=1) 1460,460,1460

460 DO 360 K=1,NNL
360 A(K)=A(K)*1.D=50
460 DO 350 K=1,NNL
DO 350 K=14NNL
350 A(K)=A(K}=*Z
450 RETURN
END
EXEC LNKEDT
ASSGN SYS001yX*192°
ASSGN SYS002,X®192!
ASSGN SYS003,X*191"
ASSGN SYS00443X?192°
ASSGN SYSQ05,X%192°
ASSGN SYS006,x®#192¢

DLBL IJSYS03,'COP1 DOUADY RECOUVREMENT®,69/365

EXTENT 9945491960520
DLBL IJSYSO045,1
EXTENT 464499110045200
DLBL IJSYSO054,1
EXTENT 564491300,200
DLBL IJSYS06441
EXTENT 464415004200
EXEC

OPTION LINK -
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/4 UYEC FORTRAN
DIMENSION S(32,32)sRAN(16416}1,VS(32),C(32),CC(32,32)
 DIMENSION CCS(32532),VALP(32},NOA(16),ZM(32,32)
DIMENSION SO(256)
DOUBLE PRECISION SyRAN;VS;CyCCyCCSeVALP,ZM
DOUBLE PRECISION SO
DOUBLE PRECISION SOM,SOM1
DOUBLE PRECISION SOM2,SOM3
DOUBLE PRECISION ZMORyVNORyCNOR
1001 FORMAT(I4)
1002 FORMAT('OLA DIMENSION DE LA MATRICE S EST',14)
1003 FORMAT(*OLE NOMBRE D ATOMES EST?!,14)
1004 FORMAT(615)
1005 EORMAT('ONOMBRE D ELECTRONS',15510Xs¢DOUBLEMENT OCCUPE!I5,10X,
1* SIMPLEMENT OCCUPES'415)
1006 FORMAT(4F20.14)
1007 FORMAT(F20.14)
1008 FORMAT(4F20.14)
1009 FORMAT { Y OORBITALE NUMERO',13,20X,*OVERLAP POPULATION PARTIELLE PAR
1 OuMot)
1010 FORMAT {?OATOME",135X, *ATOME® 4 134 20X,F20.10}
1011 FORMAT(®OOVERLAP POPULATION TOTALE POUR L 0.M.NUMERG®;1345X,F20.10
1) '
1012 FORMAT{'OOVERLAP POPULATION TOTALE PAR COUPLE']
1013 FORMAT{%OPOUR LE COUPLE',13413,10X,F20,10]
1014 FORMAT(®OOVERLAP POPULATION TOTALE SOMMEE PAR LIGNE®;F20.10)
1015 FORMAT{1HO,20F5.1)
1016 FORMAT('OMATRICE S SYMETRIQUE®)
1017 FORMAT (" OVECTEUR MULTIPLICAREUR®)
1018 FORMAT(1HOsF5,.1}
1019 FORMAT("CORBITALE NUMERQ'13}
1020 FORMAT{*O ATOME 9,13410X,*ATOME? ,1345X, *ELEMENT CALCULE®F15.8)
1021 FORMAT {1HO}
1022 FORMAT{1H1)
1023 FORMAT { " OENERGIE ASSOCIEE A L ORBITALE'sF15.8)
1024 FORMAT(*OVECTEUR PROPRE VECTEUR PROPRE NORME?!)
1025 FORMAT(F15.8510XsF15.8)
1027 FORMAT(1HOy10F10.4)
1029 FORMAT (' OOVERLAP POPULATION TOTALE SOMMEE PAR COLONNE',F20.10)
CALL PREDIS(IDISC)
REWIND IDISC
READ(IDISC)LEC IPERF,IMP,IDISC,JDISCyKDISC,LDISCyMDISCoNDISC
SOM4=0.0
K=0
READ(IDISCs1001)M
WRITE(IMP,1002)M



301

READ(IDISC,1006) ({S(1sd)sl=lodlsd=1¢M}
DO 301 J=14M

D0 301 I=1,J

S(JeI)=5(IsJ)

READ(IDISCs;1001)NAT

WRITE(IMPs1003)NAT
READ(IDISC,1004)NELECsNSO:NDO
WRITE{IMP;1005}NELECsNDOyNSO
READ(IDISCy1004) (NUA{I}sI=1,NAT)
NOR=NDO+NSO

CONSTRUCTION DE MULTIPLICATEUT VS

1

2

303

304

9785

210

DO 1 I=14M
VS{I)=0.0

DO 2 I=1,NDO
VS(I)=2.0
[IF(NSO-1)34444

DO 5 I=14NSO
K1=NDO+I

VS{K1}=1.0

CONTINUE
WRITE(IMP41017)

DO 303 I=1,yM
WRITE(IMP,1018)VS(1)
WRITE(IMP,1022)
SOM3=0.0

NNA=NAT~1

DO 304 I=14225
SO0(I)=0,0

DO 200 IOR=14M
WRITE(IMP31019)I0R
K=K+1 ;
READ{IDISC,1007)VALP{IOR})
DO 9785 I=14M
READ(IDISC,1008)C(1I)
CONTINUE

ZNOR=0,0

DO 210 I=14M

DO 210 J=14M
CClIyd)=CLINxCLJ)
IM{I9J)=CC{I4J)%S(IyJ)
INOR=ZNOR+ZM(14J}
CONTINUE :
VNOR=DSQRT(ZNOR}
WRITE(IMP,1023)VALP(IOR)
WRITE(IMP,1024)



3500

11

12
13

15

100

14
18

20
101
19
102
17

305
10

DO 211 I=14M
CNOR=C(I)/VNOR
WRITE(IMP,1025)C(I)4CNOR
WRITE({IMPy1021)
WRITE(IMP,1021)
IF({IOR=-NOR)3500,350043501
CONTINUE

DO 10 I=1,NNA
N1=NOA(I)
IF(I-1)11411,12
Iv=1

GO TO 13
IV=IV+NCA(I-1)
Jv=1Vv

KK=]+1

DO 10 J=KKysNAT
N2=NOA(J)
JV=JV+NOA( J-1)
IF(N1%N2-16)14415,14
SOM=0.0

DO 100 II=ls4
IZM=IV+II~-1

DO 100 JJ=1,44
JIM=4V+dd=1
SOM=SOM+ZM({I1ZMyJZIM)
GO TO 305
IF(N1%N2~4}17418417
SOM=0.0
IF(N1-1)20,19,520
DO 101 II=1l44
IZIM=]V+II~-1
SOM=SOM+ZM(I1ZMyJV)
GO TO 305

DO 102 Jd=1s4
JIM=JV+Jd=1
SOM=SOM+ZM(1IVsJZM)
GO TO 305
SOM=ZM{1IV,yJV}
RAN(I,J)=S0OM
CONTINUE

L=0

DO 300 I=1,NNA
Jd=1+1

DO 300 J=JJsNAT
L=L+1



300

400

3501

200

500

RAN{I3J}=RAN(I4J)%*2,0%VS(K)
SO{L)=SO(L)+RAN(I,J)
S0M2=0.0

WRITE(IMP,1009) IOR

DO 400 I=1,NNA

JJ=T1+1

DO 400 J=JJyNAT
SOM2=SOM2+RAN(14J)
WRITE(IMP,1010)1¢JsRAN(IsJ])

WRITE(IMP,1021)

SOM3=S0M3+S0M2
WRITE(IMP,1011)I0R,SOM2
WRITE({IMP,1021)
WRITE(IMP,1021)
CONTINUE
WRITE(IMP,1022)
CONT INUE

L=0

WRITE(IMP,1012)

DO 500 I=1,NNA
Jd=1+1

DO 500 J=JJsNAT
L=L+1
SOM4=S50M4+S0(L)
WRITE(IMP,y1013)1,J,S0(L)
WRITE(IMP,1021)
WRITE(IMP,1014) SOM3
WRITE(IMP,1021)
WRITE(IMP,1029)SOM4
STOP

END









PROGRAMME
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;' EXEC FORTRAN

DEFINE FILE 5(100,704UyN2)
DEFINE FILE 6(21004704U4N3}
DEFINE FILE 7(21005704UgN4)
DEFINE FILE 8(11005704UyN5}
DEFINE FILE 9(150470,U¢N6;
DEFINE FILE 10(100470sUsN7)
DEFINE FILE 11(100,705UsN8}
DEFINE FILE 12(1505705UsN9)
DEFINE FILE 13(100,70,UyN1)
COMMON LEC,IMP,1B4,1B5,1B6,1B7,18B8,1B9,1810,IB11,IB12,1B13
COMMON N1yN2yN3¢N4yNSyN6yNT9NByNS
COMMON TYPE

COMMON NAT,BASE

COMMON NDIM

NDIM=32

LEC=1

IMP=3

IB4=13

IB5=5

IB6=6

IB7=7

1B8=8

189=9

IB10=10

IBll=11

IBl12=12

I813=13"

CALL LECTUR

CALL PART1

CALL PART2

END



*
§

C
C
C
C

/ EXEC FORTRAN
SUBROUTINE LECTUR
INTEGER TYPE
INTEGER TYPATOsTYPATNsTYPATC,TYPATH
DIMENSION MATO(495) yMATN( 495} 4 MATC(455) s MATH{ 4, 5}
DIMENSION COEFO(2)4COEFN(2),COEFC(2)sCOEFH(Z)
DIMENSION C(848)
DIMENSION OW(4)gCW(4)gWN(4)30Z(4s4)}sCL{beb])IN{L,4)
DOUBLE PRECISION HZyCZsZNyOZyHW;CWy WNyOW
DOUBLE PRECISION MATO,MATNyMATC,MATH
DOUBLE PRECISION COEFO,COEFNyCOEFCyCOEFH
DOUBLE PRECISION CyFCyFC1lyFC2
DOUBLE PRECISION S
COMMON LEC,IMP,IB4,IB5,1B6,1B7,1B8,189,1810,1B11,IB12,1IB13
COMMON N1yN24N3yN4yN54N69NT9N8By N9
COMMON TYPE
COMMON NAT,BASE
COMMON NDIM
1001 FORMATI(I5)
1002 FORMAT(*ONOMBRE DE TYPES ',I5)
1003 FORMAT(415,F15.8)
1004 FORMAT(1HOy515,F4.1)
1005 FORMAT(51545X93F10.5)
1006 FORMAT(1HOy51545X93F15.8)
1007 FORMAT(8F10.1)
1008 FORMAT(1HO,8F10.1)
1010 FORMAT(1HO,I24515)
1011 FORMAT(1HO,30Xy3F10.5)
1101 FORMAT(L1HO 98Xy 'IZ" 93Xy " JZ' 43Xy IS"y3Xy?JSYy1X, 'SIGNE®)
1102 FORMAT( 1HO»'NTYP'y1Xe P IMAX® 43Xy TAY 33X, *IB 43Xy tIC!4TXy*FC!y
19Xy "FC1* 49X, ' FC2Y)
1103 FORMAT{®OMATRICE DES COEFFICIENTS DES A(I) ET DES B(I) ')
5510 FORMAT(4F10.5) '
5511 FORMAT(F10.5)
5512 FORMAT(®ODONNEES DE L OXYGENE TYPE = ',12)
5513 FORMAT(1HOy 15X, 'MATRICE Z '925Xs'VECTEUR W ')
5514 FORMAT(*QDONNEES DE L AZOTE TYPE = ¥412)
5515 FORMAT(*ODONNEES DU CARBONE TYPE = ',12)
5516 FORMAT('ODONNEES DE L HYDROGENE TYPE= ', 12)
5517 FORMAT(1HOy4F10.3,10X,F10.3)
5518 FORMAT(1HOyF10.3450X,F10.3)

5550 FORMAT('0C1S= '4F15.8,! C2S = '4F15.8)

IZ ET JZ SERVENT A REPERER LA PLACE DES DZETAS

IS ET JS SONT LES TYPES D'OA RESPECTIVEMENT DE ¥,ATOME A ET DE L'ATOME
S EST UN SIGNE AFFECTE AU RECOUVREMENT

NTYP EST = 0 SI L'INTEGRALE DE RECOUVREMENT EST NULLE



7y €

NTYP EST = 1 SINON

IMAX EST LA DIMENSION DE LA MATRICE DES COEFFICIENTS NECESSLIRES POUR

CuLCULER LES Al ET LES BI
TAsIBosIC FCy SERVENT A CALCULER LY*EXPRESSION

S={{1e0+TO)AX(IA/2) )% ({1eO0=TO)**([B/2) )% {ROI**ICI*(1.C/FC)

100

300

600
200

7000

7001

7002

Nl=1

IBl=1

READ(LEC,1001)TYPE

WRITE(IMP,1002)TYPE

DO 100 ITYPE=1,TYPE

READ(LEC,1003)1ZyJZy1S9JSyS
WRITE(IB4'N1)IZyJIZyIS9JdSsS

CONTINUE

DO 200 ITYPE =1,TYPE

READ(LEC,41005) NTYP, IMAXeIA,IB4ICyFCyFCl,FC2
WRITE(IB4*NLINTYPyIMAX,IA,IB,IC4FCyFCl,FC2

DO 300 I=1,IMAX
READ(LEC,1007)(C(I,4J)yJ=1s IMAX)

CONTINUE

DO 600 KC=1,IMAX

WRITE(IB4'N1)(C{(KCyJC)yJC=1y IMAX)
CONTINUE

READ{LEC,1001)TYPATO
READ(LEC,1007)COEFO

READ(LECy1001)TYPATN
READ(LEC,1007)COEFN

READ(LEC,1001)TYPATC
READ(LEC,1007)COEFC

READ(LEC,1001)TYPATH
READ(LEC,1007)COEFH

DO 7000 I=1,4
READ(LEC,5510)(0Z(I4J)sd=144)
CONTINUE

DO 7001 I=1,4

READ(LECy5510) (ZIN(I4J)sd=144)
CONTINUE

DO 7002 I=1,4
READ(LEC4s5510)(CZ(I4Jd)9Jd=1y4)

CONTINUE

READ(LECs5511)HZ

READ(LEC,5510)0W
READ(LEC,5510)WN

READ(LECy5510)CW
READ(LEC,5511)HW

CALL GENMAT(COEFO,MATO)



6000

6001

CALL GENMAT(COEFN,MATN)
CALL GENMAT(COEFC,MATC)
CALL GENMAT(COEFH¢MATH)
N8=1

WRITE(IB11'N8)OZ
WRITE(IBL1'N8)ZN
WRITE(IB11'N8)CZ
WRITE(IBL1'N8)HZ
WRITE(IBL11'N8)OW
WRITE(IBL1*N8)WN
WRITE(IB11*N8)CHW
WRITE(IB11'N8)HW

N7=1
WRITE(IBLO'NT)TYPATOy TYPATN, TYPATC, TYPATH
WRITE(IB1O'NT)MATO
WRITE(IBLO'NT)IMATN
WRITE(IB1O*N7)MATC
WRITE(IBLO'NT)MATH

NE=1

READ(IBL11'N8)OZ
READ(IB11*N8)ZN
READ(IB11'N8)CZ
READ(IB11'N8)HZ
READ(IBL1'N8)OW
READ(IB11*N8)WN
READ(IB11'N8)CW
READ(IBL11*N8)HW

N7=1
READ(IBLO'N7)TYPATO,s TYPATNyTYPATCyTYPATH
READ(IBLO'NT)MATO
READ(IBLO'NT)MATN
READ(IBLO'NT)MATC
READ(IBLO*NT)MATH
WRITE(IMP,5512)TYPATO
WRITE(IMP45550)COEFO
WRITE{IMP,5513)

DO 6000 I=1l44
WRITE(IMP,5517)(0Z(I1sJ)9Jd=194),0W(I)
WRITE{IMP,5514)TYPATN
WRITE(IMPs5550)COEFN
WRITE(IMP45513)

DO 6001 I=1,4 :
WRITE(IMP4S51T)IZN(IgJ)ed=194) 4WN(I)
WRITE(IMP,5515)TYPATC
WRITE(IMP45550)COEFC



6002

6003

400

WRITE(IMP¢5513)

DO 6002 I=1y4
WRITE(IMP,5517)(CZ(19J)sd=Ls4)CW(T}
WRITE(IMP45516)TYPATH
WRITE(IMP,5550)COEFH
WRITE(IMP,5513})
WRITE(IMPy5518)HZsHW

N1=1 - ,

WRITE(IMP,1101)

DO 400 ITYPE=1,TYPE
READ(IB4'NL)IZyJZyIS9dSyS
WRITE(IMP,1004) ITYPEyIZ9sJZyISyJSsS
CONTINUE

WRITE(IMP,1102)

DO 500 ITYPE=1,TYPE

700

501
500

READ(IB4'NL)NTYPE, IMAXyIA, IByIC,FCyFC1,FC2
DO 700 KC=1,IMAX

READ(IB4'N1) (C(KCyJC)9JC=1yIMAX)
WRITE(IMP,1010) ITYPE,NTYPE,IMAX,1A,1B,IC
WRITE(IMPy1011)FCyFCL,FC2
WRITE(IMP,1103)

DO 501 I=1,IMAX

WRITE(IMP,1008) (C(I,J)yJ=1yIMAX)
CONTINUE

CONT INUE

RETURN

END



// EXEC FORTRAN
SUBROUTINE PARTIL
INTEGER BASE ,BI,ESP,TYPE,CALC
INTEGER SAVE,SAVEL
INTEGER TYPATO,TYPATN, TYPATC, TYPATH
DIMENSION X(20)9Y(20)9Z(20)yZET(3420}4C(8+8),A(8)4B(8)
DIMENSION ESP(20)
DOUBLE PRECISION C
DOUBLE PRECISION X;Y,ZyZETyAsB
DOUBLE PRECISION SyRyZETA,ZETByZETC,FC,FCLFC2,P,PT,PT2, VAL
DOUBLE PRECISION VAL1,VAL2,D1,D2,D3
DOUBLE PRECISION T,EIl,E
DOUBLE PRECISION DENOM
COMMON LEC,IMP,IB4,1B5,1B6,1B7,1B8,1B9,IB10,1811,1B12,1B13
COMMON N1yN2yN3yN4yN54N6sNT 4 N8y N9
COMMON TYPE
COMMON NAT 4 BASE
COMMON NDIM
1001 FORMAT(215)
1002 FORMAT{3F10.7,215,3F10.0)
1003 FORMAT (' ONOMBRE D ATOMES *,13,10X,'BASE *,15)
1005 FORMAT(15,3F15.8)
1006 FORMAT(215,6F15.8)
1008 FORMAT(415,F15.8)
1009 FORMAT (215,F15.8)
1010 FORMAT(215,3F15,8)
1011 FORMAT(I5)
1012 FORMAT(215,F15.8,15)
1013 FORMAT (415,F10.1)
1014 FORMAT(215,3F15,8)
1015 FORMAT(215,2F15.8)
2004 FORMAT(1HO)
2005 FORMAT(51543F15.8)
2007 FORMAT(8F10.1)
DO 2 1=1,20
DO 2 J=1,3
2 ZET(J51)=0.0
N7=1
READ(IB1O'NT)TYPATO,TYPATN, TYPATC, TYPATH
READ(LEC,1001) NAT,BASE |
READ(LEC1002) (X(I)yY(I)9Z(1)yILEJESP(I)s(ZET(Js1)sd=193),1=1,NAT)
WRITE(IMP,1003)NAT,BASE
WRITE( IMP, 2004)
N2=1
N9=1
DO 15 I=1,NAT



BI=1
IF(ESP(I)~TYPATH) 74997
BI=5
CONTINUE
WRITE(IB12*N9)ESP(I)
WRITE(IBSYN2)ESP(I)¢BIoX{I)sY{I)eZ(I}
JM=3
IF(ESP(I)-TYPATH)15510,415
10 JM=1
15 CONTINUE
WRITE(IMP,2004)
WRITE(IMP,2004)
Ni=1
N3=1
DO 600 ITYPE=1,TYPE
READ(IB4'N1)YIZyJZ9IS8yJSyS
LIM=0
WRITE(IB6'N3)LIMyIS9JSyS
SAVE=N3-1
DO 103 I=1,NAT
DO 103 J=1,1
R=DSQRT({X(I)=X{J))*k2 +(Y(I)=Y(J))*%2 +{Z(I)=-Z(J})*%2)
R=R/0.529167
LETA=SZET(IZy1)
ZETB=ZET(JZ4J)
IF(ZETA*ZETB-1.D~6)30430,20
20 WRITE(IB6'N3)I4JyZETA,ZETByR
LIM=LIM+1
30 IF(IS-JS)33,103,33
33 IF(I-J)374103,37
37 LETA=ZET(JZ,1)
LETB=ZET(1ZyJ)
IF(ZETA%*ZETB-1.D-6)103,103,43
43 WRITE(IB6YN3)Jy14ZETB9ZETASR
LIM=LIM+1
103 CONTINUE
SAVE1=N3
N3=SAVE
WRITE(IB6!N3)LIMyISyJSsS
N3=SAVEl
600 CONTINUE
N3=1
N4=1
DO 500 ITYPE=1,TYPE
READ(IB4*N1)NTYPE,IMAXyIA,IByICyFCyFC1l4FC2

O~



DO 800 KC=1,IMAX
800 READ(IB4'N1)(C(KCyJC)yJC=1y IMAX)
IMAX1=IMAX+1
READ(IB6'N3)LIMyISyJS,S
WRITE(IB7'N4)LIMyISyJSyNTYPE,S
IF(LIM)500,500,3
3 DO 450 CALC=1,LIM
READ(IB6'N3)JAyJBy ZETA9ZETByR
VAL1=0.0
VAL2=0.0
IF(R-1.D-6)110411045
5 P=(ZETA+ZETB)*0,.5%R
T=(ZETA- ZETB)/(ZETA+ZETB)
PT=PxT
PT2=PT*PT
S=DSQRT((1.0+T )%k A%(1e0-T)k*xIB)%*P¥*IC/FC
A(1)=DEXP(-P) /P~
DO 35 I=2,IMAX1
I1=1-1 '
EI1=DFLOAT(I1)
A(I)=(DEXP(-P)+EIL*A(I~- 1))/P
35 CONTINUE
DO 70 I=1,IMAX1,2
E=DFLOAT(I)
VAL=1.,0/E
D1=1.0
D3=0.0
40 D3=D3+2.0
D1=D1%PT2/(D3%(D3~1.0))
D2=D1/(E+D3)
IF(D2/VAL-1.D-8)50450,45
45 VAL=VAL+D2
GO TO 40
50 B(I)=2.0%VAL
IF(I-IMAX1)55473,73
55 E=DFLOAT(I)+1.0
VAL=-PT/(E+1.0)
D1=-PT
Dle Q'O
60 D3=D3+2.0
D1=D1%PT2/(D3%(D3-1.0))
D2=D1/(E+D3)
IF(DABS(T)-1. 0-8)7201,7201,7200
7200 CONTINUE
IF(D2/VAL-1.D-8)70, 70 65



65

71201
70

{3

15
80

85

90

95
100

105

110

115
150
155
200
450

500

VAL=VAL+D2

GO TO 60

CONTINUE

B(I+1)=2.0%VAL

DO 80 I=1,IMAX

VAL=0.0

DO 75 J=1,IMAX
VAL=VAL+C(I,J)%B(J)
VAL1=VAL1+VAL*A(T}
IF(NTYPE) 85485490
VALZ2=VAL1

VAL1=0.0

GO TO 105

DO 100 I=1,IMAX

Il1=1+1

VAL=0,0

DO 95 J=1,I1MAX

Jl=J+1
VAL=VAL+C(I,J)%B(J1)
VALZ2=VAL2+VAL*A(I1)
VAL1=VAL1%S

VAL2=VAL 2%R%*S%0.5

GO TO 200
LETC=(ZETA+ZETB)*0.5
S=DSQRT{ZETA**TA%ZETB**IB) /ZETCH**]C
IF(FC1-1.D-6)150,41504115
VALL=FC1%S
IF(FC2-1.D-6)20042004155
VAL2=FC2%S/ZETC
WRITE(IBT*N4)JA; By VALL,VAL?Z
CONTINUE :

CONTINUE

RETURN

END



1001
2000
2001
2002
2003
2004
1010
2010
2013

~% FORTR

SUBROUT
DIMENSI
DIMENSI

AN

INE PARTZ2

ON DNOU(4y454)

ON MAT1(445) sMAT2{445) yMATTRA{5,4)

DIMENSION S(595) 9 X(545)3Y({545)sZ(545)4Ul545)5A(545)9D(595454)

DIMENSI
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
EQUIVAL
EQUIVAL
COMMON
COMMON
COMMON
COMMON
COMMON
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
FORMATI(
FORMAT (
FORMAT{
FORMAT {
FORMAT(
FORMAT (
FORMAT{
FORMAT (
FORMAT(
N7=1
READ(IB
CONV=0.
SAVE=1
N5=1
DO 140
N2=SAVE
READ(IB
SAVE=N2
WRITE(I
N2=1
DO 130
READ(IB

ON B(32,32)
PRECISION DNOU
PRECISION MAT);MAT2,MATTRA
PRECISION Se¢X3Y9ZsUyAyD,eB
PRECISION XIgYI4ZI9XJyYJsZJySIGNEyVAL,VALL,VAL2
PRECISION XIJsYIJeZIJyX1lsY1lsZ13CONV
ENCE (D{(1}sX(1))g(D(26)sY(1))y(D(51)4yZ(1))s(D(T76),S(1))
ENCE (B(1)sA(1)),(B(26),5U(1))
LEC; IMP,IB4,IB5,1B6,1B7,1IB8,1B9,1B10,1IB11,1IB12,1B13
N1gN2yN3yN4yN5yN6yNT9NByN9
TYPE
NAT,BASE
NDIM
BASRED
ESPIZESPJ
BIByBJB
TYPATO,TYPATN, TYPATC, TYPATH
CALC,TYPE,BI+BJyBASE
SAVE
I1543F15.8)
*OMATRICE X!')
*OMATRICE Y*)
*OMATRICE Z')
*0 MATRICE S*')
1HO)
1HO0y7F15.8)
21542F15.8)
4154F10.1)

10'N7)TYPATO, TYPATN, TYPATC, TYPATH
944881294

I=14NAT

SIN2)ESPIyBIyXIyYIsZI
B8tNS5)ESPI,4BI

J=1,I
S5'N2)ESPJ¢BJIsXJdsYJdyZJ



DO 5 K=145
DO 5 L=1,45
U(K,L)=0.0
S(KyL)=0.0
X{KyL)=0.0
Y(K,L)=0.0
L(KyeL)=0.0
CONTINUE

U(lyl)=1l.0

- U(242)=1.0

10

15
20
25
30

35
40

45
50
55

70

12

N4=1

DO 55 ITYPE=1,TYPE
READ(IB7*N4)LIMyI14J14NTYPE,SIGNE
IF(LIM)10455,10

DO 50 CALC=1yLIM
READ(IB7'*N4)I12,J24VAL1,VAL2
IF(IABS({I-I2)+ IABS(J=J2))15415,30
IF(NTYPE) 20,425,420

S(Iledl)=VAL1

Z{IlyJ1}=VAL2

GO TO 50

X(I1yJ1)=VAL2

GO TO 50
IF{IABS(J=-I12)+IABS(I-J2))35535,50
IF(NTYPE)40,45,440
S(J1yI11)=VAL1%*SIGNE
Z(J1l311)=VAL2%(~SIGNE)

GO T0 50

X{JlsIl)=VAL2

CONTINUE

CONTINUE

Y{245)=X(244%)

Y{195)=X({1y4)

Y{345)=X(3,4)

Y(541)=X{4,41)

Y(542)=X{442)

Y{543)=X{4,43)

L(545)=12(444)

S(545)=S(444)

IF(I=J)T70460,70

XIJd=XJ=X1I

YIJ=YJd=YI

L1J=2J=-11
IF(DABS(XIJ)+DABS(YIUJ)=1.D~6)T72472,75
IF(ZIJ)T3,3T74474



OO

CAS MONOCENTRIQUE SYMETRISATION DE XgY4Z4S
60 DO 65 K=1y4
DO 65 L=145
DO 64 M=1,L
64 D(LgM,K)"'D(M,LyK’
65 S(LyL)=1.0
GO TO 74
CAS OU LA LIGNE DES ATOMES EST PARALLELE A 02
ET ZJINFERIEUR OU EGAL A ZI
73 U(l,1)=1.0
U(242)=1.0
U(543)=~-1,0
U(445)==1.0
U(344)=1.0
GO TO 87
CAS OU LA LIGNE DES ATOMES EST PARALLELE A 0OZ
ZJ SUPERIEUR A Z1
T4 U(lyl)=1.0
U(242)=1.0
U(5,3)=1.0
U(435)=1.0
U(3,4)=1.0
GO TO 87
CAS GENERAL
75 U(3,3)=XI1J
Ul4,y3)=Y1J
U(543)=21J
- U(344)==YIJ
Ul4y4)=X1J
U(554)=0.0
U(345)==XTJ%Z1J
Ul4y5)==YIJI%*Z1J
U(555)=XTUxXTJ+YIJ*YIJ
DO 85 K=3,5
VAL=0.0
DO 80 L=3,5
80 VAL=VAL+U(LyK)%*%*2
VAL=1.0/(DSQRT(VAL})
DO 85 L=3,5
85 U(LyK)=U(L,K)*VAL
87 DO 90 K=1,5
DO 90 L=1,5
X1=X(KsL)
Y1=Y(KsL)
L1=Z(KylL)



X({KeL }=X1%U{3434)+Y1%U(345)+Z1%U(3,3)
Y{KeL)=X1%U(454)+YL%RU(495)+21%U( 4,3}
90 Z{KgL)=X1%U{594)+Y1xU(545)+71%U(5,3)
DO 110 K=1l,4
DO 100 L=145
DO 100 M=145
VAL=0.0
DO 95 N=1,5
95 VAL=VAL+D{LyNyK}*U{MsN)
100 A(LyM)=VAL
DO 110 L=145
DO 110 M=1,5
VAL=0.0
DO 105 N=1,5
105 VAL=VAL+U(LyN)*A(NyM)
110 D(LyMyK)=VAL
115 XIJd=(XI+XJ)*CONV
YIJ={YI+YJ)*CONV
ZIJ=(Z1+ZJ)*CONV
DO 120 K=145
DO 120 L=1,5
VAL=S{KylL)
XKyl )=VALEXTJ+X{KyL)
Y(KyL)=VAL*YIJ+Y(KyL)
120 Z{KyL)=VALXZIJ+Z(K4L)
WRITE(IB8'N5)ESPJ4BJ
DO 700 ID=145
700 WRITE(IB8!'N5)((D(IDyJDyKD)yJD=145)4KD=144)
130 CONTINUE
140 CONTINUE
CALL ARANG(NAT,BASRED)
N6=1
DO 540 K=1ly4
N5=1 .
LMAX=0
DO 520 I=14NAT
READ(IB8*N5)ESPI4BI
IF(BI-1)600046001,6002
6001 BIB=BI
GO TO 6000
6002 BIB=BI-1
6000 CONTINUE
LMIN=LMAX+1
LMAX=LMAX+BIB
MAX =0



DO 520 J=1,1
READ(IB8*N5)ESPJ,BJ
CALL OBMAT(ESPIyMAT1)
CALL OBMAT(ESPJ,MAT2)
CALL TRANSP(MAT2,MATTRA)
IF(BJ-1)6003,6004,6005
6004 BJB=BJ
GO TO 6003
6005 BJB=BJ~1
6003 CONTINUE
DO 800 ID=1,5
800 READ(IB8INS5)((D{(IDyJDsKD)9yJD=1495)4KD=144%}
CALL REDUC(MAT1,DyMATTRA,DNQU)
MIN=MAX+1
MAX=MAX+BJB
L=LMIN-1
DO 520 L1=1,BIB
L=L+1
M=MIN-1
MAX1=BJB
IF(LMAX-MAX})5004500,510
500 MAX1=BIB
510 DO 520 Ml=1,MAX1
M=M+1
VAL=DNOU(L14M1,4K)
B{LyM)=VAL
520 B(MyL)=VAL
IF(K-1)200,200,201
200 WRITE(IMP,2000)
GO TO 206
201 IF({K-2}202,2025203
202 WRITE(IMP,2001)
GO TO 206
203 IF(K~-3)204,204,205
204 WRITE(IMP,2002)
GO 70 206
205 WRITE(IMP,2003)
206 CONTINUE
DO 535 L=1,BASRED
535 WRITE(IMP,1010)(B(LyM)gM=1,4L)
DO 536 L=1,4NDIM
536 WRITE(IBO!N6)(B(LyM)yM=13NDIM)
540 CONTINUE
RETURN
END



// EXEC FORTRAN

4000
9999

3003

3004
3018
3030

3036

3031
3032

3037

3033
3002

3034

3038
3035

5000

SUBROUTINE REPART(ZDEZyWDEW,IDEZy JDEZsIDEWs I, TYPATOTYPATN,TYPATC,
1 TYPATHyOZ¢ZNgyCZyHZ9yOWeWN9CWyHW)

DIMENSION ZDEZ(32,32)sWDEW(32)

DIMENSION OW(4)sCW(4)sWN(4)s0Z(4454)3CZC454)¢2ZN{by4}

DOUBLE PRECISION ZDEZyWDEWyHZ;CZyZINyQOZyHWsCWs WNyOW

INTEGER TYPATOsTYPATNsTYPATCsTYPATH

COMMON LEC,IMP,IB4,IBE;1IB6yIB7,1B831BS,IB10,IB114IB124IB13
COMMON N1gN2yN3yN&yN5yN6gNT9NE NS

FORMAT(®OLE TYPE I= ',12,' NE CORRESPOND PAS A LA NUMEROTATION *)
FORMAT('0 Z ET W CREES POUR L ATOME DE TYPE ',12})

IF{I-TYPATH)3018,3003,3018
ZDEZ(IDEZ,IDEZ)=HL
WDEW(IDEZ)=HW

IDEZ=IDEZ+1
WRITE(IMP,999G)1

GO TO 5000
IF(I-TYPATC)3031,3030,3031
DO 3036 Ill=1,4
IIDEZ=IDEZ+III-1

DO 3036 JJJ=1l,4
JUDEZ=IDEZ+JJJ~-1
WDEW(IIDEZ)=CW(III)
ZDEZ(TIDEZyJJIDEZ)=CZ{II1yJJJ)
GO TO 3035
IF(I-TYPATN)3033,3032,3033
DO 3037 I1I=1,4
IIDEZ=IDEZ+I11I-1

DO 3037 JdJ=1,y4
JJDEZ=IDEZ+JJJ~-1
WDEW(IIDEZ)=WN(III)
LDEZ(IIDEZ4JJDEZ)=IN(III4JJJ)
GO TO 3035
IF(I-TYPATO)3002,3034,3002
WRITE(IMP,4000)1

GO TO 5000

DO 3038 III=1,4
TIDEZ=IDEZ+III~1

DO 3038 JJJd=1,4
JJUDEZ=IDEZ+JJJ-1
WDEW(IIDEZ)=0OW(III)
LDEZ(TIDEZ,JJDEZ)=0Z(1114JJdJ)
IDEZ=IDEZ+4
WRITE(IMP49999)1

CONTINUE

RETURN



END



// EXEC FORTRAN
SUBROUTINE OBMAT (ESPyMAT)
DIMENSION MAT(495) sMATO(495) sMATN(4y5) yMATC(445) 9 MATH(445)
DOUBLE PRECISION MAT,MATO,MATC,MATN,MATH
INTEGER ESP
INTEGER TYPATO,TYPATNyTYPATC,TYPATH
COMMON LECyIMP,IB4,IB5,1B6y1B7,1B8,I1B9,1B10,IB811,1B12,1B13
COMMON N1yN2yN3yN4yN5,N6yNT74N8yN9

1001 FORMAT('OLE TYPE I= ',I2,' NE CORRESPOND PAS A LA NUMEROTATION ')

NT=1
READ(IBLO'N7)TYPATO,TYPATN, TYPATC, TYPATH
sTOP
END



// EXEC FORTRAN
SUBROUTINE TRANSP(MAT,MAT1)
DIMENSION MAT(445)4MAT1(5,44)
DOUBLE PRECISION MAT MAT1
DO 1 I=144
DO 1 J=195
MAT1(J,1)=MAT(I,J)

1 CONTINUE
RETURN
END



// EXEC FORTRAN
SUBROUTINE REDUC(MAT1,D¢MATTRA4DD)
DIMENSION MAT1{(445)sD(59594) yMATTRA(Sy4)4DD(43494)
DIMENSION DIN(43554)
DOUBLE PRECISION SOM
DOUBLE PRECISION DIN
DOUBLE PRECISION MAT14D¢MATTRA,DD
COMMON LEC,IMP,IB4yIBS,1B6,1B7,1B8;1895IB10,IB11,IB12;IB13
COMMON N1yN2yN34N4sNS5sN6¢NT74N8yN9
DO 1 K=1ly4
DO 10 I=1,4
DO 10 J=1,5
SOM=0.0
DO 20 L=1,45
SOM=SOM+MATL(I,L)*D(LyJsK)
20 CONTINUE
DIN(I4JeK)=SOM
10 CONTINUE
DO 30 I=1,4
D0 30 J=1y4
SOM=0.0
DO 40 L=1,5
SOM=SOM+DIN(I,LyK)*MATTRA(LyJ)
40 CONTINUE
DD(I,4JyK)=SOM
30 CONTINUE
1 CONTINUE
RETURN
END












PROGRAMEE

PONGTTON D!ONDE






// EXEC FORTRAN

88
343

393
395
444

2003

2005

2006

2007

2008

DEFINE FILE 9(1504705UsN6}

DEFINE FILE 10(1004704UyNT)

DEFINE FILE 12(150470,UyN9)

COMMON ABO(32)4,AB(32)4AB1(32}5AB2(32),VFVI(3
COMMON Z(32432),W(32},Q(22)4RNS(32,32}yrm(32
DIMENSION MULT(32432)¢SFIN(32)+ENERG{32)
DIMENSION G(32432)

DIMENSION G1(32,32)

DIMENSION S(32432)4VS(32),VPS(32,32),C0(32,32),VC(32),VPC(32,32)
DIMENSION IND(32)4NTYP(32)4MTAB(32)

DOUBLE PRECISION VPS;VSyVPC,yVC

DOUBLE PRECISION VPV,ABlyAB29SyZyWsyQsRNSyH¢C9GyABOyABsMULTHRES
DOUBLE PRECISION SPINyGBy ENERGy TKOs SOy ALFAO,As TNy SAySTsTM,TU, TUTU
DOUBLE PRECISION TO,TOTOgALF,BETyGAMyENORM, TOTAL

DOUBLE PRECISION TD1,7D24TD3,TD,DTM,DST,DALF,DBET+DGAM,DENOR
DOUBLE PRECISION TD4,DTOTAL,DRAP

DOUBLE PRECISION SOM1

DOUBLE PRECISION SOM25

DOUBLE PRECISION G1

EQUIVALENCE (VPS(141)4G(141))

EQUIVALENCE(VPS(141),C(1s1))

EQUIVALENCE(VPC(1,1)}4MULT(151))

FORMAT (14)

FORMAT(4F20414)

FORMAT (3F20. 14)

FORMAT(16I5)

FORMAT (3HOM=414)

FORMAT(1HO,20F5.1) -

FORMAT (1H 414)

FORMAT(*OMATRICE S SYMETRIQUE!')

FORMAT (*OMATRICE Z SYMETRIQUE')

FORMAT(10HOVECTEUR W)

FORMAT (*OVECTEUR CHARGE INITIAL?')

FORMAT(1H 44110)

FURMAT (1HOy2F20.8) -
FORMAT('OVALEUR PROPRE DE C ET VECTEUR PROPRE ASSOCIE ENERGIE

Z)
¥

32)

1EN EeVe ET VECTEUR ASSOCIE AUX OoM.')

FORMAT(29H0O NOMBRE D ITERATIONS DEPASSE}
FORMAT (13HO FIN CALCULS)

FORMAT(F13.8)

FORMAT(*ODENSITE DE SPIN VECTEUR CHARGE!)
FORMAT(1HO, "NOMBRE D ITERATIONS') .

FORMAT (16HONOMBRE D ATOMES)

FORMAT(16HOTYPE DES ATOMES)

FORMAT (8F1Q.4)



2009
2011
2022
Z223
2225
2226
2221
3502
3503
3505
3506
5001
5002
7777
8801
8802
8804
8805
8806

8809
8810
8811
8812

FORMAT (28HOCOEFFICIENT DE MODIFICATIGN)

FORMAT( 14HON NSO NDO)

FORMAT (*OMATRICE H SYMETRIGQUE®]

FORMAT(® SOMME DES CHARGES AVANT NORMALISATION'yF10.6)
FORMAT{* SOMME DES CHARGES APRES NORMALITION®*,F10.6]

FORMAT(' SOMME DES ELEMENTS DU VECTEUR DENSITE DE SPIN'*;F10.6}
FORMAT(* SOMME DES ELEMENT DU VECTEUR SFIN AVANT NORM!F10.61}
FORMAT(5XsF4. 1)

FORMAT (F20.14)

FORMAT(1HO,10F8.4)

FORMAT (4F20. 14)

FORMAT(31HONOMBRE D ITERATIONS EFFECTUEES)

FORMAT (I3)

FORMAT( 1H1)

FORMAT(10X9F10.5440X4F15.8)

FORMAT(15XsF15485 45X, F15 8)

FORMAT (1HO) ‘

FORMAT(17HOITERATION NUMERGO,12)

FORMAT (*OUNE DES VALEURS PROPRES DE S EST NEGATIVE IL Y A UNE
1ERREUR?)

FORMAT ( *OKKK="'414)

FORMAT({*OVECTEUR CHARGE"')

FORMAT (1HO,F20.8)

FORMAT(*OLA SOMME DES ENERGIES VAUT!,F15,8)

LEC=1

IPERF=2

IMP=3

C KKK=1 SI ON VEUT UTILISER L ITERATION DE SACKS
C KKK=0 SI ON NE VEUT PAS UTILISER L ITERATION DE SACKS

1111

522

1B9=9

I1B10=10

IB12=12

NDIM=32

N9=1
READ(LEC, 1) KKK
WRITE(IMP,8809)KKK
READ(IBL2*N9)M
WRITE(355)M
N6=3%NDIM+1

DO 1111 I=1,NDIM

READ(IBI9'*N6)(S(I4J)9J=19yNDIM)
DO 522 I=1,M
READ(IBIZ2'NI)(Z(I4J)ed=1y1)
DO 8 I=14M

DO 8 J=1,1



(@]

OO0

C

L(Jy1)=2(I4J)
8 CONTINUE

WRITE(IMP450)

DO 3100 I=14M

2100 WRITE(IMP46}(S{I4J)ed=1y1}
WRITE(IMP451)

DO 3101 I=14M :

3101 WRITE(IMPy6)(Z(14J)sd=1y1)
READ(IBI2*NS) (W(I)yI=14M)}
WRITE(IMP452)

DO 3102 I=14M

3102 WRITE(IMP,6)W(I)
READ(LECy3)TKOy SOy ALFAO
WRITE(IMP,3)TKO,SO,ALFAOQ
READ(LEC, L)NIT
WRITE(IMP,2005)

WRITE(IMP,y 7INIT

NIT NOMBRE D ITERATION

DEFINITION DE LA STRUCTURE ATOMIQUE DE LA MOLECULE
NA = NOMBRE D ATOME
NTYP DEFINIT LE TYPE D ATOME
LECTURE DES RAYONS R JOIGNANT LES ATOMES
LE TABLEAU R MESURE LES DISTANCES INTER ATOMIQUES EN ANGSTROMS
READ(LEC,1)NA
WRITE(IMP,2006)
WRITE(IMP,7)NA
READ(LECs4) (NTYP(I)4yI=14NA)
WRITE(IMP,2007)
WRITE(IMPy54) (NTYP(I1)4I=1,4NA)
NANA=NA-1

A=14,400

A CONSTANTE INTERVENANT DANS LE CALCUL DE H(I,I)
A=14.400 EN E.V.

LECTURE DES CHARGES EN 8F10.4-
WRITE(IMP453)
READ(LEC,2008)(Q(I)sI=1,M)
DO 3104 I=14M o
WRITE(IMP,6)Q(I)
3104 CONTINUE
LECTURE DU NOMBRE D ELECTRONS N POUR ITERER



cy €Yoy

OO0,

C

FIN

C

322

366

390

FIN

~

NSO = NOMBRE D ORBITALES SIMPLEMENT OCCUPEZS
NDO = NOMBRE D ORBITALES DOUSLEMENT OLZUPEES
READ(LECs4)NyNSOyNDO

WRITE({IMP,2011)

WRITE(IMP,4)NyNSOyNDO

LECTURE DONNEE

ETTE SEQUENCE EST A MODIFIER

TN=N :
IF(MOD(Ny2)) 36693224366
N=N/2

NSO=0

GO TO 390
N=(N-1)/2

NSO=1

SA=SO%ALFAO
ST=({TKO-1.)/S0O
TM=TK0*0.50
ECRITURES DONNEES

NCOMP COMPTE TOUTES LES 3 ITERATIONS AFIN DE FAIRE SACKS

NIT

A COMPTE LES ITERATIONS QUAND NITA VAUT NIT SORTIE

NCOMP=0
NITA=0

C MTAB TABLEAU INDIQUANT POUR CHAQUE ATOME LE NOMBRE D ORBITALE LUI
CORRESPONDANT

C

C

101

102
103

LES

10

DO 103 I=1,4NA
IFINTYP{I)-4) 102,101,102
MTAB(I)=1 :

GO TO 103

MTAB(I)=4

CONTINUE

DO 9 I=14M.

D0 9 J=14M
VPS(I4J)=S(1,4J)

CALL UDEJAC(VPS,VS¢M)
VECTEURS PROPERS SONT LES LIGNES DE VPS
DO 11 1I=1,M
IF(VS(I))10511411
WRITE(IMP,8806)

STOP



11 CONTINUE
DO 13 J=14M
AB1(J)=0,
AB2(J)=0.
DO 13 I=1,J
RNS(IsJ)=0o
SOM1=0.0
DO 12 K=1,4M
TD1=VPS(Ky1I)
TD2=VPS(KyJ)
TD4=VS(K)
TD3=DSQRT(TD4)

12 SOM1=SOM1+TD1%TD2/7TD3

13 RNS(I,J)=S0M1

C A CE STADE VS ET VPS NE SERVENT PLUS A RIEN

C MATRICE H
C LES CALCULS SUIVANTS NOUS FONT PASSER D UN VECTEUR CHARGE Q
C A UN VECTEUR CHARGE AB
391 NITA=NITA+1
SOM25=0.0

WRITE(IMP,7T777)
WRITE(IMP,8805)NITA
DO 15 I=14M
SOML=W(I)
TD=0.0
DO 150 J=14M
TD1=2(14d)
TD2=Q(J)

150 TD=TD+TD1*TD2

15 H{I,1)=S0OM1+TD

C MODIF DE BERTHIER DES TERMES DIAGUONAUX

DO 16 I=14M
TD1=ALFAO
TD2=SA
TD3=H(I,41I)
TD=(TD3~TD1)/TD2

16 H(I,I)=TD

DO 17 J=2,M

Jd=Jd=-1

DO 17 I=1,JJ
1055 TD1=H(I,1)

TD2=H(Jy J)

DTM=TM

DST=ST

TD3=8(14J)



s

H{I,Jd)=({(TD1+TD2})*DTM+DST)*TD3

17 CONTINUE
DO 18 I=14M
DO 18 J=1,1
RNS(I,J)=RNS{Jy1)

18 H(I,J)=H(Jy1)
WRITE(3,2022)
DO 3109 I=14M

3109 WRITE(3,6)(H(I4J)yd=1y1)

DO 20 1I=14M
DO 20 J=14M
VPC(I4J}=0.
SOM1=0.0
DO 19 K=14M
TD2=H(I,4K)
TD3=RNS(KyJ)

19 SOM1=S0OM1+TD2%TD3

20 VPC(I,J)=50M1
DO 22 J=14M
DO 22 I=1,4J
C(I,sJ)=0..
SOM1=0.0
DO 21 K=1sM
TD2=RNS(I4K)
TD3=VPC(KyJ)

21 SOM1=SOM1+TD2%*TD3

22 C(I,J)=S0M1
DO 23 I=19M
DO 23 J=1,1
VPC(Jde1)=C(JyI)

23 VPC(I4J)=VPC(JyI)
CALL UDEJAC(VPC,VCyM)

C CLASSEMENT DES VALEURS PROPRES DEC PAR ORDRE CROISSANT

IPLACE=1 '
IND(IPLACE)=1

24 IPLACE=IPLACE+1
IND(IPLACE)=IPLACE
I=IPLACE

25 I1=IND(I)
12=IND(I-1)
IF(VC(IL1)~-VC(I2)) 26428,28

26 K=IND(I)
IND(I)=IND(I-1)
IND(I-1)=K
IF(I-2) 27428,27



27 I=1-1
GO TO 25
26 IF(IPLACE-M) 24429424
© CLASSEMENT CORRESPONDANT DES VECTEURS PROPRES CREATION DE LA MATRICE ORDO
. WPC LES VECTEURS PROPRES SONT LES LIGNES
49 DO 33 I=1l¢M -
DO 33 J=1l4M
53 G{I9J)=VPC(JyI)
DO 34 IPLACE=14M
J=IND(IPLACE)
I1=M+1-IPLACE
VPV(II)=VC(J)
TD1=ALFAO
TD2=SA
TD3=VC(J)
TD=TD1+TD2*TD3
ENERG(II)=TD
DO 34 I=14M
34 VPC(I4IPLACE)=G(I,J)
DO 334 I=14M
DO 334 J=1,4M
G(IyJd)=0.
SOM1=0.0
DO 3340 K=14M
TDZ2=RNS(I,4K)
TD3=VPC(KyJ)
%340 SOM1=SOM1+TD2%*TD3
334 G(I,J)=S0M1
3011 CONTINUE
WRITE(34343)
DO 8800 I=14M
II=M+1-1
SOM25=SOM25+ENERG(I)*VS(II)
DO 8803 J=14M
Gl(JyI)=G(JyII)
3803 CONTINUE
8800 CONTINUE
8010 CONTINUE
DO 333 I=14M
333 VS(I)=0.
I[F (NSO-1) 344,389,344
389 L=M-N — '
VS(L)=1.
344 L=M~-N+1
DO 355 I=LyM



355 VS(1)=2.
DO 5551 I=1,M
L=M=N
DO 5551 J=1y4M
CALCUL DE V*VBARRE=*S
TD1=G(I,sL) :
TD2=G(JsL)
TD=TD1%TD2
5551 MULT(I9J)=TD
DO 5553 I=14M
DO 5553 J=1.M
SOM1=0.0
DO 5554 K=14M
TD2=MULT(I,K)
TD3=S(KyJ)
554 SOM1=SOM1+TD2*TD3
IF(I-J)5553,555245553
£552 SPIN(I)=SOM1
5553 CONTINUE
CALCUL DE GBARRE*S
DO 6662 I=1,4M
DO 6662 J=14M
MULT(IyJ)=0.
SOM1=0.0
DO 6652 K=14M
TD2=G(K, 1)
TD3=S(KyJ)
6652 SOM1=SOM1+TD2%*TD3
6662 MULT(I,J)=S0OM1
CALCUL DE N=G
DO 6663 J=1,4M
DO 6663 I=1,M
TD1=VS{(J)
TD2=G(1,4J)
TD=TD1*TD2
6663 G(I,4)=TD
) CALCUL DE N*G*GBARRE*S
DO 6664 I=1,M
DD 6664 J=14M
SOM1=0.0
DO 6665 K=14M
TD2=G(I4K) -
TD3=MULT(KyJ)
6665 SOM1=SOM1+TD2%TD3
IF(I-J)6664,66664,6664



6666
6664

2222

4000
4001

2224
4002

3111

4003
4005
4004
379
380
381

378

AB(I)=S0M1

CONTINUE

TU=0.

TUTU=0.

T0=0.

TOTO=0.

DO 2222 I=14M
TU=TU+SPIN(I)
TO=TO+AB(I)
IF(NSO)4000,4001,4000
WRITE(IMP,2227)TU
WRITE(IMP,2223)T0

DO 2224 I=14M

TD1=TU

TD2=TN

TD3=T0O

TD4=SPIN(I)
TD=TD4/TD1

SPIN(I)=TD

TD4=AB(])
TD=(TD4/TD3)*TD2
AB(I)=TD
TUTU=TUTU+SPIN(I)
TOTO=TOTO+AB(1I)
IF(NS0)4002,4003,4002
WRITE(IMP,2003)

DO 3111 I=14M
WRITE(IMP,88)SPIN(I),AB(I)
WRITE(IMP,2226)TUTU
WRITE(IMP,2225)TO0TO
GO TO 4004
WRITE(IMP,8810)

DO 4005 I=14M
WRITE(IMP,8811)AB(I)
WRITE(IMP,2225)TOTO
LAS=0

DO 380 J=14M
IF(ABS(ABL(J)=~AB(J))-0,001)379,379,380
LAS=LAS+1

CONTINUE .

IF ( LAS-M) 38143945394
DO 378 J=14M
AB1(J)=AB(J)
AB(J)=(AB(J)+Q(J)) /2,
IF(NITA-NIT)382,382,4392



382 NCOMP=NCOMP+KKK
DO 384 J=14M
ABO(J)=AB2(J)
AB2(J)=Q(J)

384 Q(J)=AB(J)
SOM25=S0M25/2.0
WRITE(IMP,8812)S0OM25
IF(NCOMP-2)391,43854385

¢ ITERATION DE SACKS

385 NCOMP=0

ALF=0.

BET=0.

GAM=0.
DO 386 J=14M
TD1=AB(J)
TD2=AB2(J)
TD3=AB0O(J)
DALF=ALF
DBET=BET
DGAM=GAM
ALF=DALF+(TD1-TD2) *%*2
BET=DBET+(TD1-TD2)*(TD2-TD3)

386 GAM=DGAM+(TD2-TD3)*%*2
ENORM = 1./ ( ALF=2.%#BET+GAM)
TOTAL=0.

DO 387 J=14M

DENOR=ENORM

DALF=ALF

DBET=BET

DGAM=GAM

TD1=AB(J)

TD2=AB2(J)

TD3=ABO(J)

Q(J)=DENOR* (DALF*TD3-2.%DBET*TD2+DGAM*TD1)

387 CONTINUE
GO T0 391

C SORTIE DIFFERENTES

C SOIT LE NOMBRE D ITERATIONS EST DEPASSE
C SOIT ON A OBTENU UNE BONNE VALEUR
392 WRITE(IMP,393)
GO TO 396
394 WRITE(IMP,5001)
WRITE(IMP45002)INITA
WRITE(IMP,4395)
396 CONTINUE



N9=1

WRITE(IBL2'N9) (ENERG(1)¢I=1yM)}

NT=1

WRITE(IMP,343) -

DO 3500 I=1.M

WRITE(IMP,8811)ENERG(I)

WRITE(IBLO'N7)(GL(JyI}yJd=1sM)

WRITE(IMPy881l1)(Gl(Jsl)ed=1lsM}
3500 CONTINUE



// EXEC FORTRAN

SUBROUTINE UDEJAC(VECP4VALP,yN)
DIMENSION VECP(32432)4VALP(32)4A(528)4R(1024)
DOUBLE PRECISION A,R :
DOUBLE PRECISION VECP,VALP
K=1 :
DO 1 I=14N :
DO 1 J=1,I
A(K)=VECP(I,J)

1 K=K+l
CALL DEJAC(A4RyN;0)
DO 2 I=1,N
ID=I*(I-1)/2
IL=ID+I ’
VALP(I)=A(IL)
DO 2 J=14¢N
JO=(1I~-1)*N
JL=dD+J

2 VECP(IyJ)=R(JL)
RETURN
END









PROGRAMME
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// EXEC FORTRAN
DEFINE FILE 5(1005705UsN2}
DEFINE FILE 9{150,70,UsN6)
DIMENSION C(32432)5T(32932)5IP(32},VALP(32)
DIMENSION A{528)¢RR{1024)
COMMON IMIN; IMAXsIPsNAsNOg NV
COMMON N1yN2,N3oN&ysN5¢N6sNT5N8ysNIyN1O
COMMON IB1,1B2,1B3,1B4,1B5;IB6y IB7,1B8,1B9,IB10,1B115IB12,1B13
COMMON IBl4
COMMON NDIM
COMMON X1,CsT
DOUBLE PRECISION X14C,T
DOUBLE PRECISION A4RR
DOUBLE PRECISION VALP
1000 FORMAT(1HO0,8F10.6)
9996 FORMAT ('OMATRICE C DE DEJAC')
9997 FORMAT(1HOs8F10.5)
9998 FORMAT (*OMATRICE T DE DEJAC?)
9999 FORMAT(®ODIAGO EFFECTUE')
1B3=3
1B5=5
1B9=9
NA=10
NDIM=32
N=NA
N6=3%NDIM+1
DO 10 I=1,NDIM
10 READ(IB9'N6)(C(I,4J)3J=14NDIM)
DO 1001 I=1,NA
1001 WRITE(IB3,1000}(Cl(IsJ)yJd=1y1)
K=1 |
DO 1 I=1,N
DO 1 J=1,I
ALK)=C(1,yJ)
1 K=K+1
CALL DEJAC(AsRRsN;0)
DO 2 I=1,N
ID=1%(1-1)/2
IL=1D+I
VALP(I)=A(IL)
DO 2 J=1,N
JD=(1-1)%N
JL=JD+J
2 T(JyI)=RR{JL}"
DO 3 I=1,N
DO 3 J=14N



w

300

C(I4d}1=0.0

IF{I=J) 35493

C(IsJ)=VALP(I)

CONTINUE

N2=1 5 -
WRITE({IB5'N2) {C{IC,ICYyIC=14NA}
DO 300 IT=14NA
WRITE(IBSIN2){T{ITsJT)eJdT=1yNA)
CONTINUE |
WRITE(18349999)

END



" EXEC FORTRAN
DEJAC VERSION 01 FORTRAN 30/06/67 MATH EO002
SUBROUTINE DEJAC{AsRNyMV)

#

- SUBROUTINE EIGEN EIGI
- EIGE
} PURPOSE EIGH
¢ COMPUTE EIGENVALUES AND EIGENVECTORS OF A REAL SYMMETRIC EIGE

MATRIX EIGH
: EIGE
C USAGE EIGH
o CALL EIGEN{AsRsNsMV} EIGE
C EIGH
C DESCRIPTION OF PARAMETERS EIGE
C A = ORIGINAL MATRIX (SYMMETRIC), DESTROYED IN COMPUTATION. EIGI
. RESULTANT EIGENVALUES ARE DEVELCPED IN DIAGONAL OF EIGE
C MATRIX A IN DESCENDING ORDER. EIGI
: R = RESULTANT MATRIX OF EIGENVECTORS (STORED COLUMNWISE, EIGE
C IN SAME SEQUENCE AS EIGENVALUES!) EIGH
. N = ORDER OF MATRICES A AND R EIGE
C Mv= INPUT CODE EIGH
- 0 COMPUTE EIGENVALUES AND EIGENVECTORS EIGE
C 1 COMPUTE EIGENVALUES ONLY (R NEED NCT BE EIGH
C DIMENSIONED BUT MUST STILL APPEAR IN CALLING EIGE
¢ SEQUENCE} EIGE
C EIGE
C REMARKS EIGE
C ORIGINAL MATRIX A MUST BE REAL SYMMETRIC (STORAGE MODE=1) c1GE
C MATRIX A CANNOT BE IN THE SAME LOCATION AS MATRIX R EIGH
C EIGE
C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED : EIGE
C NONE EIGE
C EIGH
" METHOD EIGE
C DIAGONALIZATION METHOD ORIGINATED BY JACOBI AND ADAPTED EIGE
" BY VON NEUMANN FOR LARGE COMPUTERS AS FOUND IN "MATHEMATICALEIGE
C METHODS FOR DIGITAL COMPUTERS®,; EDITED BY As RALSTON AND EIGH

H.S¢ WILFy JOHN WILEY AND SONS; NEW YORK, 1962; CHAPTER 7 EIGE

c EIGE
: .00‘900000000‘0000000000‘0000900000000000000000000OOCEQOOOOOOOGOOOOEIGE
C ' EIGE

DIMENSION A(1)4R(1)

DOUBLE PRECISION AyRyANORMy ANRMXyTHR9X9YyZsVySINXsSINX25COSXy

* COSX2ySINCSyYZyYUyZUyUW

C ' ' EIGH
: OO.QDO...O......0....0....0.9...’.005..000...@...QOQOOOOGOOQOOOOEIGE
C

EIGE



10

15
20

25

1200
200

i

IF A DOUBLE PRECISION VERSION OF THIS ROUTINE IS DESIREDs THE EIGE

C IN COLUMN 1 SHOULD BE REMOVED FROM THE DOUBLE PRECISION EIGE
STATEMENT WHICH FOLLOWS. EIGE
EIGE
DOUBLE PRECISION AgRyANORM, ANRMY ¢ THR e Xg Yo STNXy SINXZ24C0OSX, EIGE
COSX2,SINCS EIGE
EIGE
THE ¢ MUST ALSO BE REMOVED FROM DOUBLE PRECISION STATEMENTS EIGE
APPEARING IN OTHER ROUTINES USED IN CONJUNCTION WITH THIS EIGE
ROUTINE. EIGE
EIGE
THE DOUBLE PRECISION VERSION OF THIS SUBROUTINE MUST ALSO EIGE
CONTAIN DOUBLE PRECISIDN FORTRAN FUNCTIONS.  SQRT IN STATEMENTSEIGE
40, 68y 75, AND 78 MUST BE CHANGED TO DSQRT. ABS IN STATEMENT EIGE
62 MUST BE CHANGED TO DABS. EIGE
EIGE
'moo@0@@0@@0@@0@00@@@e@m@m@@@mmemoeame@ogeaoo0090@@090@00@0@@@0®EIGE
EIGE
GENERATE IDENTITY MATRIX EIGE
EIGE
IF{MV=1}) 10425510 EIGE
IQ=~N EIGE
DO 20 J=14N EIGE
IQ=IQ+N EIGE
DG 20 I=14N EIGE
1d=1Q+I1 EIGE
R{IJ}=0.0 EIGE
TF{I=J}) 20415420 EIGE
R{IJ)=1.0 EIGE
CONT INUE EIGE
NORMALISATION DU PLUS GRAND TERME EXTRADIAGONAL
Z=DABS(A(1}))
MVK =0
DO 200 I=14N
K=(I*I+I)/2

V=DABS{A(K))

IF
L=V

(Z-V) 1200512004200

CONTINUE

LU=
DO
DO
IF(

DABS(A(2))
220 I'—'l,N
220 J=I4N
I-d) 21542204215



Oy O

215

1220
220

fa—
-
e
i

133
142

141

147

134
401

137

132
400

205

30
35

40

Kesl+(Jddd-J) /2

V=DABS{A(K})

IF (ZU=V} 1220412204220

LU=y

CONTINUE

IF (ZU-0,D0} 11654165,1165

¥Y=1,D030

NN={N*{N-1})/2

NNL =NN+N

YZ=DFLOAT (NN}

YU=1.D37/DSQARTLYZ}

UW=1l.D=37/DSQRT{YZ}
IF{Z=1.D0-44)133,134,134

IF{ZU~-UW} 141,142,142

Z=7U/YU

GO TQ 400

MVK=MVEK+1

DO 147 K=1lsNNL

AfKI=AIK)%*1,D50

2=72%]1,D50
ZU=ZUx1,D50

G0 TO 137
IF(ZU=UW}401,137,137

I=2/Y

GO TO 400

Z=7/7Y

ZU=2U/YU

IF{Z-2U31325,4004400

=7y

MYK=MVK+1

DO 205 K=1g¢NNL

ACKI=A(K}/Z

CONTINUE
_ EIG
COMPUTE INITIAL AND FINAL NORMS (ANORM AND ANORMX) E%g
ANORM=0¢ DO
DO 35 I=1,4N : EIG
DO 35 J=1I4N EIG
IF(I-J) 30435,30 EIG
TA=I+{J%kd-J) /2 - EIG
ANORM=ANORM+A{ TA)Y*A{ 1A} EIG
CONTINUE EIG
IF(ANORM) 165,165,440 EIG

ANORM=1,414%SQRT{ANORM)



ey O

OO

45
50

55

60

62
65

68

70
75

78

80
85

90
95
100

105
110

ANRMX=ANORM#* 1, OD~15/DFLOAT(N)

INITIALIZE INDICATORS AND COMPUTE THRESHOLD, THR

IND=0

THR=ANORM
THR=THR/DFLOAT(N)
LQ=0

L=1

M=L+1

COMPUTE SIN AND COS

LQ=LQ+L~1
MQ=(MEM~M) /2
LM=L +MQ
IF(DABS(A{LM))~THR)} 130465465
IND=1
LL=L+LQ
MM=M+MQ
X=0e5% {A(LLY=A(MM))
Y==A(LM) /DSQRT{ACLMI*A(LM)+X%X)
IF(X) 70475575
Y=Y
SINX=Y/DSQRT{2,0D0%{1.0D0+{(DSQRT{1.0D0=YxY}}}}
SINX2=SINX*SINX
COSX=DSQRT(1.0DO-SINX2)
COSX2=CO0SX*COSX
SINCS=SINX*COSX

ROTATE L AND M COLUMNS

TLO=N={L=1}
IMQ=N®={M=1)

DO 125 I=14N
IQ=(I%xI=1}/2
IF(I-L) 80,115,480
IF(I-M) 855115490
IM=1+MQ

GO 70 95

IM=M+1Q

IF{I-L) 10041055105
IL=1+LQ

GO TO 110

IL=L+IQ

X=A{IL }*COSX=A{IM}*xSINX




eNeXeeo e

OO0

OO0 [eXeNe!

115
120

125

130
135

140
145

150
155

160

165

ACIM)=A(IL)*SINX+A(IM}*COSX
ACIL)=X-

IF(MV=-1) 120,125,120

ILR=ILQ+I

IMR=IMQ+]I
X=R{ILR)*COSX-R(IMR)*SINX

ROIMR) =R(ILR}*SINX+R(IMR)*COSX
ROILR)=X

CONTINUE

X=2. 0%A(LM)*SINCS

Y=A(LL }*¥COSX2+A(MM)*SINX2-X
X=A(LL)%SINX2+A(MM)%*COSX2+X
A(LM)=(A(LLY=A(MM) ) =SINCS+A{LM)*(COSX2-SINX2)
A(LL)=Y

A(MM) =X

TESTS FOR COMPLETION
TEST FOR M = LAST COLUMN

IF(M=N) 13541405135
M=M+1
GO TO 60

TEST FOR L = SECOND FROM LAST COLUMN

IF(L-{N-1)) 14551504145
L=L+1

GO TO 55

IF(IND-1) 160,155,160
IND=0

G0 TO 50

COMPARE THRESHOLD WITH FINAL NORM
IF(THR-ANRMX) 1654165,45
SORT EIGENVALUES AND EIGENVECTORS

I1Q=-N

DO 185 I=1,4N
IQ=IQ+N
LL=(I*I+1)/2
JQ=N*({]-2)
DO 185 J=1I4N



1
1

//
//
//
//
//
/7
//
//
/
//
//
//
//
//
//
//
/7

JQ=JQ+N
MM=(J%kJ+J) /2

IFCA(LL)-A(MM)) 170,185,185

170 X=A{LL)
A(LL)=A(MM)
A(MM) =X
IF(MV-1) 175,185,175
175 DO 180 K=1¢N
ILR=IQ+K
IMR=JQ+K
X=R({ILR)
R{ILR)=R{IMR)
180 R{IMR}=X
185 CONTINUE
IF (MVK) 14504450, 1450

450 IF (MVK=1) 1460,460,1460

460 DO 360 K=1,NNL
360 A(K)=A(K)*1.D=50
460 DO 350 K=1,NNL
DO 350 K=1y4NNL
350 AlK)=A(K)*Z
450 RETURN
END
EXEC LNKEDT
ASSGN SYS001yX*192°
ASSGN SYS002,X°?192°?
ASSGN SYS0034X*191°
ASSGN SYS0043X%192°
ASSGN SYSQ054X?192°
ASSGN SYS006,X%192°

DLBL 1JSYS03,'COP1 DOUADY RECOUVREMENT?,69/365

EXTENT 4954991960420
DLBL IJSYSO44,1
EXTENT 4659911004200
DLBL IJSYSO054,1
EXTENT $645491300,200
DLBL IJSYSO06441
EXTENT 464915004200
EXEC '

OPTION LINK -



// EXEC FORTRAN

DEFINE FILE 5{100470,UyN2)
DEFINE FILE 9(150,70,U,N6)
DEFINE FILE 10{100,70,UsN7)
DEFINE FILE 12(1504704UyN9)
INTEGER SAVE
DIMENSION S{32,32)5T(32432),SPLUS(32,32),EPS(32),1P(32)
DIMENSION SMIN{32432),C(32532)4X(32432)
DIMENSION EPS1(32)
COMMON IMINyIMAXyIPyNAyNOsNV
COMMON N1,N2yN34N4yN5,N64NTyN8yNI4N1O
COMMON IB1,I1B2,1B3,1B4,IB5,1B6,1B7,1B8,1B9,1B10,1B11,1B12,1B13
COMMON IB14
COMMON NDIM
COMMON X1,C
COMMON T
DOUBLE PRECISION X1,C
DOUBLE PRECISION T
DOUBLE PRECISION SMIN,S
DOUBLE PRECISION AUX1yAUX2,AUX3,SPLUS, X, EPS
DOUBLE PRECISION EPS1
EQUIVALENCE(SMIN(151)5S{1s1)),(S(1s1)4ClLs1))
EQUIVALENCE(SPLUS(1y1)¢X(141))

1000 FORMAT{®OK=1',12)

1002 FORMAT{1H0,8F10.6)

1003 FORMAT(1615)

9999 FORMAT(®OLOWD EFFECTUE")
1B1=1
1B3=3
1B5=5
IB9=9
1B10=10
1B12=12
NDIM=32
READ(IB1,1003)NA
NT=NA
READ(1B141003) (IP(1)yI=1,NT)
N2=1
READ(IB5'N2)(C(IC,IC),IC=1,NA)
DO 601 IT=1,NA
READ{IBSINZ2) (T(IT4JT)sJT=14NA)

601 CONTINUE |
DO 5 I=1,NA :

5 EPS(I)=DSQRT(C(I4I))

DO 15 I=1,NA
DO 14 J=1,1



AUX1=0.0
AUX2=0.0
DO 10 K=1,4NA
AUX3=T(IQK)*T(J,K)
AUX1=AUX1+AUX3*EPS(K)
10 AUX2=AUX2+AUX3/EPS(K)
SMIN(I,J)=AUX2
SMIN(Jy I}=AUX2
SPLUS(IyJ)=AUX]
SPLUS(J,y I)=AUX1
14 CONTINUE
15 CONTINUE
N7=NDIM+1
DO 200 IS=14NA
200 WRITE(IBLO'NT){SMIN(ISyJS)sJS=14NA)
N7=1
DO 300 I=14NT
READ(IBLO'NT)(EPS(J) yJ=14NA)
KNS=IP(I)
DO 3050 J=14NA
C(KNSy J)=EPS{J)
3050 CONTINUE
300 CONTINUE
N9=1
READ(IB12'N9) (EPS(J)sJd=14NT)
DO 303 I=1¢NT
KNS=IP(1)
EPSL(KNS)=EPS(I)
303 CONTINUE
N9=1
WRITE(IBL12'NO)(EPSI(I)yI=1¢NT)
DO 25 I=1,NA
DO 24 J=1y4NA
AUX1=0.0"
DO 20 K=14NA
20 AUX1=AUX1+C(I4K}*SPLUS(KyJ)
TiIsJ)=AUX1
24 CONTINUE
25 CONTINUE
N7=1
N9=2
DO 301 IT=14NA
WRITE(IBIOMNTI(T(IT,JT)sdT=14NA)}
301 WRITE(IBL2'NOJ(T(IT,JT)sJT=1,NA)
N7=NDIM+1



1

/7
//
//
//
//
//
//
//
/7
//
//
//
//
//

302

500

001

30
35

39
40

400
50

DO 302 IS=14NA
READ(IB1O'NT}(SMIN(ISsJS)sJdS=13NA)
N6=1

DO 50 N=143

SAVE=NG

DO 500 IC=14NDIM
READ(IBO'N6)(X(ICyJC)¢JC=1yNDIM)
WRITE(IB3,1000)N

DO 1001 IC=14NA
WRITE(IB3,1002)(X{ICsJC)yJC=141IC)
DO 40 I=1,4NA

DO 39 J=1,I1

AUX1=0.0

DO 35 K=14NA

AUX2=SMIN(I,4K)

AUX3=0.0

DO 30 L=1yNA
AUX3=AUX3+SMIN(J L) *X(KsL)
AUX1=AUX1+AUX2%AUX3

T(I,J)=AUX1

T{JyI)=AUX1

CONTINUE

CONTINUE

N6=SAVE

DO 400 IC=1,4NDIM
WRITE(IBO'N6)(T(ICyJC)yJC=1,NDIM)
CONTINUE

WRITE(IB3,9999)

END

EXEC LNKEDT

ASSGN SYS0024X?192°

ASSGN SYS006,X%192°

ASSGN SYSO074X%192¢

ASSGN SYS0094X*192!

DLBL IJSYS02,'0 NE PAS PROTEGER 2',68/001
EXTENT SYS002464951110,10

DLBL IJSYSO06,'Y NE PAS PROTEGER 6'368/001
EXTENT SYS0064644941620,20

DLBL IJSYSO7,*J NE PAS PROTEGER 7%,68/001
EXTENT SYSOO0T364591640510

DLBL IJSYS09,'R NE PAS PROTEGER 9%,68/001

EXTENT SYS009464991660420
EXEC .
10
1 2 3 4 5 6 7 8 9 10

11

12



/&
// JOB DOUADY 0125582100101072,C0OP1 INTEGRALES DIP. 4PAR 4
// OPTION LINK

- PHASE ZUTZUT,ROO0T



// EXEC FORTRAN

DEFINE FILE 5(100,70,UsN2)
DEFINE FILE 6(2100570,UyN3)
DEFINE FILE 7(2100,705UsN4)
DEFINE FILE 8(1100,70,UsN5)
DEFINE FILE 9(1505704UyN6)
DEFINE FILE 10(100470,UsN7)
DEFINE FILE 11(100,705UsN8)
DEFINE FILE 12(150570,UsN9)
DEFINE FILE 13(100,70,U,N1)
INTEGER CALC,CAMX
DIMENSION C(32,32)4T(32432),IP(32)
COMMON IMINyIMAXyIPyNAyNOyNV
COMMON N1,N2yN34N4yN55N64NTyN8yNIyN10
COMMON IB1ly1B2,1B3IB4yIB5,1B6yIBT,1B8y1B9,I1B10,1B11,1812,1B13
COMMON IBl4
COMMON NDIM
COMMON X1,C
COMMON T
DOUBLE PRECISION X1,C
DOUBLE PRECISION T

1000 FORMAT(?'OROSS =',E13.6)

1002 FORMAT(1H1)

1010 FORMAT('ONEWT = ',E13.6)
1Bl=1
1B2=2
183=3
1B4=13
I185=5
1B6=6
187=7
1B8=8
1B9=9
1B10=10
1B11=11
1812=12
1B13=13
1Bl4=14 -
NDIM=32
DO 60 ITERA=1,2
CALL OVELAY(1)
CALL LECTUR
N7=1 |
DO 600 IC=1,NA ,

600 READ(IBLO*NT)(C{ICyJC)sJC=1,NA)
N5=1



15
20

25
30
35
40

45

50

60

READ(IB8'N5)CAMX
CALL OVELAY(2)

DO 50 CALC=1,CAMX"
READ(IBB'N5) IMINy IMAX
IF(IP(IMIN)})50515,410
CONTINUE

CALL ROSS1

GO TO 20

CALL ROSSI
WRITE(IB3,1000)X1
IF(X1-0.03)254545
IF(IP(IMIN))50435,430
CONTINUE

CALL NEWT1

GO TO 40

CALL NEWTO
WRITE(IB3,1010)X1
IF(X1-1.D-5)50450445
CALL ORTHO

GO TO 25

CONTINUE

CALL OVELAY(3)
CALL RESUL
WRITE(IB3,1002)
CONTINUE

END

PHASE DOUADY1l,*



// EXEC FORTRAN

SUBROUTINE LECTUR

INTEGER CAMX

DIMENSION IP(32)4E(32),C(32432),NS(32)4EE(32)
DIMENSION JMIN(4),JMAX(4)

5
7

10
15

16
20
25
40
50
300
9999

305

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
DOUBLE
DOUBLE
DOUBLE

IMINg IMAXy IPyNAsNOsNV

NIgN2gN3yNGgNSgN6sNTy N8y NIyN1O
IB1,1B2,1B3,1B4,1B5,1B6,1B7,1B8,1B9,1810,IB11,IB12,51IB13
IBl14

NDIM

X1,C

PRECISION CCyEE

PRECISION X1,C

PRECISION E

FORMAT (313)

FORMAT(8F10.6)

FORMAT(8F10.0)

FORMAT({1HO/1HO, *NOMBRE 0sAc*yI3 /1HO/'NOMBRE O.M. OCC.'y13/1HO/!

lNDMBRE OQMQVIRTO°1 13)

FORMAT(1HO,20XsF15.8)

FORMAT (1HO/1HO®ORBITALES INITIALES®)
FORMAT(1HO/1HO®ENERGIE ORBITALE!,14)
FORMAT (4012)

FORMAT(1HOyF15.8)

FORMAT (1615)

FORMAT('OLECTURE EFFECTUEE!')

LEC=1
IMP=3

READ(LECy5)NAsNOyNV

NT=NO+NV
READ(LECy40) CAMXy (JMINCI) ¢ JMAX{I)sI=1,CAMX)
READ(LEC,40)(IP(I)yI=14NA}

N4=1
N7=1
DO 305

I=14NT

READ(IBL1O*NT7)(C(I4JA)sJA=14NA)
WRITE(IBT'N4)(C(I4JA)yJA=1,NA)
CONTINUE

N9=1

READ(IBL2'N9) (E(JA)yJA=]1,4NA)
WRITE(IBT'N4)(E(JA)JA=1,4NA)
WRITE(IMPs15)NA¢NOyNV
WRITE(IMP,20)

DO 30

I=1,NT

WRITE(IMP,25)1
WRITE(IMP450)E(I)



31

DO 31 J=14NA
WRITE(IMPs16)C(I,4J)
CONTINUE

30 CONTINUE

N5=1
WRITE(IB8YN5)CAMX
DO 200 II=1,CAMX -

200 WRITE(IB8*N5)(JMIN(II),yJIMAX(IT))
C TRANSFERT

42
41

Né6=1

DO 41 IZU=1l44

DO 42 JZU=1,4NDIM

READ(IB9*N6) (EE(KZU) 4KZU= 1,NDIM)
WRITE(IB7'N4)(EE(KZU) 4KZU=14yNDIM)
CONTINUE

CONTINUE -

N6=1

WRITE(IB3,9999)

RETURN

END

PHASE DOUADYZ2,DOUADY1



// EXEC FORTRAN
SUBROUTINE ROSSI
DIMENSION C(32532)¢DIP(3243243)4X{32532)91IP(32)
DIMENSION Y{(32432)42(32432)
DIMENSION AA(3);AB(3),BB(3)
EQUIVALENCE (DIP(1)9X({1))s(DIPE{L025)YsY (1) }4{(DIP(2049)+2(1))
COMMON IMIN, IMAX,IPsNA¢NOy NV
COMMON N1yN2yN3¢gN4yN5sN6yNT9 N8y N9yN1O
COMMON IBl1,IB2;IB34IB4,IB5,1IB641IB7,1B8,1B9,IB10,IB11+sIB12,1IB13
COMMON IBl4
COMMON NDIM
COMMON X1,C
DOUBLE PRECISION X14C
DOUBLE PRECISION AUX1yAUX243AUX3,VALyA4B4X04CO4DIPsXs3YyZyAA;AB,BB
DOUBLE PRECISION SI
1000 FORMAT('OA= 1,E15.8,10Xy'B= '4E15,8)
9999 FORMAT('OROSSI EFFECTUE"')
N6=1
D0. 200 IX=1,4NDIM
200 READ(IBI'N6) (X{IXeJX) 9 JX=14NDIM}
DO 300 IY=14NDIM
300 READ(IBY9'N6)(Y(IYsJY)eJdY=1yNDIM)
DO 400 IZ=14NDIM
400 READ(IBI'N6)(Z(1Z4JZ)4JZ=14NDIM)
X1=0.0
IMINI=IMIN+1
DO 130 I=IMIN1l,IMAX
MAX=1-1
DO 120 J=IMINyMAX
DO 50 K=1,3
AA{K)=0.0
AB(K)=0.0
50 BB(K}=0.0
DO 80 L=1yNA
DO 70 M=1,4NA :
AUXZ2=C{I,4L)*C(J¢M)
AUX1=C(JsL)*C(JyM)
AUX3=C(T4L)*C(I,4M)
DO 60 K=143
VAL=DIP(LyM,4K)
AA(CK)=AA(K)+AUX1%VAL
AB(K)=AB(K)+AUX2*VAL
60 BB(K)=BB(K)+AUX3*VAL
70 CONTINUE
80 CONTINUE
A=0.0



B=0.0
DO 255 K=143
AUX1=AA(K)~-BB(K)
AUX2=AB(K)
A=A+AUX1%*AUX2 :
255 B=B+(AUX1*%2)*0, 25-AUX2%%*2
IF(DABS{A/B)=1.D+60)1325133,133
133 IF(A/B)13441344135
134 X0=~0,7853981634/2.0
GO TO 136
135 X0= 0.,7853981634/2.0
GO T0 136 -
132 XO0=DATAN(A/B)*0.25
136 CONTINUE
IF(B)137,137,138
137 X0=X0+0.7853981634
138 CONTINUE
90 IF(DABS(X0)~X1)100,100,95
95 X1=DABS(XO0)
0.QCQ.CQOOROTATIONOO..0..0.
100 CO=DCOS(X0) '
SI=DSIN(X0)
DO 110 L=14NA
AUX1=C(JysL)
ClJyL)=COXC(JyL)+SI*C(I,4L)
ClI4L)==SI*AUX1+CO*C(I,4L)
110 CONTINUE
120 CONTINUE
130 CONTINUE
WRITE(IB359999)
RETURN
END



// EXEC FORTRAN

SUBROUTINE NEWTO

DIMENSION C{32,32)3R(32332)4DX{32432),E1{3243}4EX{32)4EY(32)
DIMENSION EZ(32)4,A(3)3B(3)sDIP(32532+3}51IP(32)

DIMENSION X{32932)4Y(32432)52(32,432}

9999

200

25

30
35

300
36
400

500

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
DOUBLE
DOUBLE
DOUBLE

IMINg IMAX, IPyNAsNOy NV

N1gN2yN3gN4gN5yN6gNTyN8yNIyN1O
IB1yIB2;IB3,1B4,IB5;1B641B7,1B8,1B9,1IB103IB11sIB12,1IB13
IBl4

NDIM

X1,C

R

PRECISION X1,C

PRECISION R

PRECISION AUX1,AUX25AUX39X0yAX9BXgAY3BY9AZ94BZ9Z9YsXyEL4EX,

l1EY4EZyAyByDIP.

DOUBLE
DOUBLE

PRECISION XONyXOD
PRECISION DX

EQUIVALENCE (DIP{1)yX(1))4{(DIP{1025),Y(1)),(DIP(2049)42(1})
EQUIVALENCE (AX,A{1))s(AYsA(2))4(AZ4A(3))

EQUIVALENCE (BXyB(1))s(BYsB(2))s(BZyB(3)]}

EQUIVALENCE (EL(1)sEX(1))y(EL(33)4EY(1))4(EL(65),EZ(1})
FORMAT{ ' ONEWTON EFFECTUE?)

N6=1
N8=1

DO 36 N=143

DO 200

IX=14NDIM

READ(IBI'NG6) (X(IXyJX) s JdX=14NDIM)
DO 35 T=IMIN, IMAX

AUX3=0,

0

DO 30 L=1,4NA

AUX2=0.

0

DO 25 M=14NA
AUX2=AUX2+C(IyM)*X{LyM)
DX(I,L)=AUX2
AUX3=AUX3+DX{I,L)*C(I,4L)
E1(I4N)=AUX3

DO 300

ID=1yNA

WRITE(IB11*N8)(DX{IDyJD)yJD=14NA)
CONTINUE

N8=1
DO 400

IX:quA

READ(IBLILI'N8) (X{IXgJIX)}sJX=1sNA)

DO 500

IY=1;NA

READ(IBLLNS) (Y(IY,dY)sJY=1,NA)

DO 600

IZ=14NA



600 READ(IBILI*NBI(Z{IZyJZ)sJl=14NA)}
X1=0,0
IMINI=IMIN+1
DO 100 I=IMIN1lyIMAX
MAX=I-1
DO 90 J=IMIN, MAX
DO 40 K=1,43
ACK)=EL(I4K)=E1(JsK)
40 B(K)=0.0
DO 45 L=1¢NA
AUX1=C(JsL)
DO 45 K=143"
45 B(K)=B(K)+DIP(IsLsK)*AUX1
XON=BX*AX+BY*AY+BZ*AZ
X0D=4¢ 0% (BX¥%2+BY*%2+BZ%%2) = AX#%2~AY*%2~AZ%%2
IF(DABS(XON}-1.D-70)10341035106
106 CONTINUE
IF(DABS(XON)-1.D-40)10141015102
101 IF{DABS(XOD}-1.D+30)104,4103,103
103 X0=0,0
GO TO 105
102 IF(DABS(X0D)-1.D+30)1045103,103
104 X0=XON/XO0D
105 CONTINUE
C.OOOWOGMATRICE RDTATIDNQO@QOOOO“QOO
R(IyJ)=X0
R{Jsy1)==X0
IF(DABS{X0)=-X1)90y 90950
50 X1=DABS(XO0)
90 CONTINUE
100 CONTINUE
WRITE(IB3,9999)
RETURN
END



// EXEC FORTRAN
SUBROUTINE ORTHO
DIMENSION C{32932),F(32532}3sR{324532}451IP{32)
COMMON IMINgIMAX,IP¢NAyNOyNV
COMMON N1gN2yN33N4sN53N63NT4N8yNIyN1O
COMMON 1IB1,1B2,1IB3,1IB44IB5:IB64IB7,IB8,IB9,IB10,IB11sIB12,IB13
COMMON IB14
COMMON NDIM
COMMON X1,C
COMMON R
DOUBLE PRECISION X1,C
DOUBLE PRECISION R
DOUBLE PRECISION VAL, XO4F
DOUBLE PRECISION XVAL,YVAL,PVAL
9998 FORMAT('00. DE C=',1242X9%0. DE F=%,12,2Xy*0. DE C*F=1,12,2Xy
1'0, DE VAL=',12)
9999 FORMAT(*O0ORTHO EFFECTUE!')
COQOIOOOORDTATION.OO...000
DO 115 I=IMINgIMAX
R(I41)=1,0
DO 110 L=14NA
VAL=0.0
DO 105 J=IMINyIMAX
VAL=VAL+R(J,I)*C{J,4L)
105 CONTINUE
F(IsL)=VAL
110 CONTINUE
115 CONTINUE
DO 130 I=IMINs IMAX
DO 130 L=1,4NA
130 C(IsL)=F(I,4L)
1 DO 15 L=14NA
DO 10 M=1,NA
F(LyM}=0.0
DO 5 I=IMIN,IMAX
FILyM)=F(LyM)+C(I4L)*C(IyM)
5 CONTINUE
10 CONTINUE
15 CONTINUE
X1=0.0 .
DO 50 I=IMIN,IMAX
DO 45 L=1,NA
VAL=0.0
DO 20 M=14NA
XVAL=C(IsM) -
CALL OVERFL{JXVAL)



200
20

25
30
45
50

55

60

YVAL=F(M,L)

CALL OVERFL(JYVAL)
PVAL=XVAL*YVAL

CALL OVERFL{JPVAL)
VAL=VAL+PVAL

CALL OVERFL{IVAL)
JXYPV=JXVAL*JYVAL*JPVAL*IVAL
IF(JXYPV-16)2004 20,200
WRITE(IB349998) JXVALyJYVALsJPVAL,IVAL
CONTINUE
X0=DABS(C(IsL)=VAL)
IF(X0-X1}30430425

X1=X0 -
R{IyL)=1e5%C(I4L)~0s5%VAL
CONTINUE

CONTINUE

DO 55 I=IMIN,IMAX

DO 55 L=14NA-
ClIyL)=R(I4L)
IF(X1-5.0D-8)60,60,41
CONTINUE

WRITE(IB349999)

RETURN

END ’

PHASE DOUADY3,DOUADY2



// EXEC FORTRAN
SUBROUTINE RESUL
INTEGER P =
DIMENSION C(32y 32)9Q(32932)9TMIN(329 21 9E(32)4F(32)+1P(32)
- COMMON IMINy IMAXyIPsNAgNOsNV
COMMON N1yN23N33N4yN53N6sNT;N8yNIyN1O
COMMON IB1, 1829183918491859186y187 IB8,1B9,IB10sIB11+IB1251B13
COMMON 1B1l4 B
COMMON NDIM
COMMON X1,4C
DOUBLE PRECISION CyQy TMINyX1
DOUBLE PRECISION AUX1yAUX24EsF
5 FORMAT(1HO/1HO; *ORBITALES MOLECULAIRES LOCALISEES'})
10 FORMAT(1HO/1HO,* . ENERGIE ORBITALE® 414)
15 FORMAT (1HOyF15.8)
- 16 FORMAT(1HO0y20X4F15.8)
1000 FORMAT(5F9.6)
1010 FORMAT(80X)
1020 FORMAT(F10.6}
9999 FORMAT(®*ORESULTAT EFFECTUE®)
NT=NO+NV
N9=1
READ{IBL2'NI)(E(IE) sIE=14NT)
DO 200 IT=1,NA
200 READ(IBL2*N9)(Q(ITsJT)sJT=14NA)
DO 80 I=14NT
AUX2=0,0
DO 70 J=14NA
AUX1=0.0
DO 60 P=14NA
60 AUX1=AUX1+C(I4P}*Q{JyP]}
70 AUX2=AUX2+E(J)*AUX1*AUX]1
80 F(I}=AUX2
N7=NDIM+1
DO 300 IS=14NA
300 READ(IBlO'N7)(TMIN(ISyJS)1JS 1¢NA)
DO 30 I=14NA
DO 30 J=1,4NA
AUX1=0.0 .
DO 25 K=14NA
25 AUX1= AUX1+C(I,K)*TMIN(K9J)
30 Q(IyJ)=AUX1
WRITE(IB3,45)
DO 20 I=14NT
WRITE(IB3,10)1
WRITE(IB3415)F(I)



//
1/
//
//
//
//
/7
1/
//
//
r/
//
//
//
//
//
//
7/
1/
//
/!
//

21
20

40

41
42

DO 21 L=1yNA
WRITE{IB3516)Q{IsL)

CONTINUE

CONTINUE

N4=1

N7=1 .

DO 40 I=14NT

READ(IB7'N4) (Q{I4d}sJ=14NA)}
WRITE(IBLOMNT)I(Q(IsJ)eJd=1¢NA)
CONTINUE

N9=1 :
READ(IB7*N4){(E(I)5I=14NT)
WRITE(IBL2'NO)(E(I)yI=14NT)
N6=1

DO 42 K=1l44

DO 41 I=14NDIM-
READ(IB7'N4)(Q(I¢J)yJ=14NDIM)
WRITE(IBI'N6)(Q(I4J)yJ=14NDIM)
CONTINUE

CONTINUE

WRITE(IB349999)

RETURN

END

EXEC LNKEDT

ASSGN SYS002,X%*192°"
ASSGN SYSO003,X'192¢
ASSGN SYS004,X%*192!
ASSGN SYS0054X?192°¢
ASSGN SYSQ06,X"'192°*
ASSGN SYSO007,X?*192°
ASSGN SYS008,X?192¢
ASSGN SYS009,Xx*192°?
ASSGN SYS0104X1192°

DLBL UQUT,°®M NE PAS PROTEGER U%368/001

EXTENT SYS002,564545911204200
EXEC CLRDSK
UCL B=(K=0,D=280),X%00",0Y

END
DLBL IJSYS10,4'D NE PAS PROTEGER 1%'468/001

EXTENT SYS010464491100,10

DLBL TJSYS02;'0 NE PAS PROTEGER 2',68/001

EXTENT SYS0023649991110410

DLBL IJSYSO03,°U NE PAS PROTEGER 3',68/001

EXTENT SYS0034649991120,200

DLBL IJSYSO4,'A NE PAS PROTEGER 4',68/001



// EXTENT SYS004464451320,200

// DLBL IJSYS05,'D NE PAS PROTEGER 5'468/001
// EXTENT SYS0054644415204100

£/ DLBL TJSYS065°'Y NE PAS PROTEGER 6°,68/001
.« EXTENT SYS00645654951620420

s/ DLBL TIJSYSO7,°'J NE PAS PROTEGER 7%'468/001
/¢ EXTENT SYS007464551640410

// DLBL IJSYS08,%E NE PAS PROTEGER 87,468/001
// EXTENT SYS008,645991650410

// DLBL T1JSYS09y'R NE PAS PROTEGER 9',68/001
// EXTENT SYS009464441660,20

// EXEC

10 6 4

216 710

0000000O0DO0CGOOO

/&
// JOB DOUADY 0125582100101072,C0OP1 DIAGO DE S POUR BOYS
// OPTION LINK
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