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BBe,neHHe 

B HaCTOfilll;eii: pa6oTe npI!BO,nUTCll onucaHue HOBOro MalilUHHO-He3aBUCUMOro naKeTa 

nporpaMM JINRLINPACK Ha <PopTpaHe-77, B KOTOpOM peaJIU30BaHI,I anropUTMhl MeTo,na 

KPIITII'leCKIIX KOMilOHeHT (1-4] perueHUll IlJIOXO o6ycJIOBJieHHhlX CUCTeM JIUHeHHhlX arrre6-

pan'leCKUX ypaBHeHuii u norry'leHUll KOHCTaHT Bern;ecTBeHHoii apmpMeTUKU 8BM [5] u KO

TophIH nocTaBJieH [6] B 6u6rruoTeKy LIBJINR 6a30BhlX 8BM Ol1.5lll. <PopTpaHHhlH TeKCT 

Bcex nporpaMM naKeTa JINRLDIPACK Haxo,nnTcJI B qiaii:rre f499.f Ha cepBepe Convex u 

,nocTyneH 'Iepe3 WWW no a,npecy http:/www.jinr.ru/~tsap/Koi/jinrlib. B naKeT 

BXO,nllT nporpaMMhl: 

INIT - norrr1eHull KOHCTaHT Bern;ecTBeHHOH apnq>MeT_UKU 8BM; 

Lin2dsysccmSolver - perueHUll cucTeM mrneiiHhlX ypaBHeHuii C2X = Y; 
Lin3dsysccmSolver - perueHUll CUCTeM JIUHeHHhlX ypaBHeHI!:H c3x = Y; 
LinsysccmSol ver, PseudsysccmSol ver - perueHUll cucTeM mrneiiHhlX aJire6pau'!eCKUX 

ypaBHeHuii AX = Y. 

B pa6oTe np1rno,nl!TCJ1 TaKJKe TeKcThl nporpaMM naKeTa Ha <PopTpaHe-77, Hau6orree 

xapaKTepHhle TeCTOBhle npuMephl IlJIOXO o6ycJIOBJieHHhlX CUCTeM u pe3yJihTaThl TeCTOBhlX 

pac'leTOB. CpaBHeHne pe3yJibTaTOB 'lUCJieHHI,lX 3KCnepuMeHTOB, BhlilOJIHeHHhlX C UCilOJib-

30BaHUeM HOBoro naKeTa, C pe3yJibTaTaMU Hau6orree U3BeCTHhlX nporpaMM U3 naKeToB: 

CERNLIB - 6u6rruoTeKa nporpaMM CERN [7]; 

NAG - naKeT MaTeMaTU'leCKUX nporpaMM (Numerical Algorithms Group, Oxford) [8]; 
LIBJINR - 6JI6rruoTeKa nporpaMM 0115111 [9]; 
LINA - naKeT nporpaMM [10], 

no,npo6Ho npe,ncTaBJieHo B [2-4]. 
IlpuBO,nllTCll npuMephI TecTupoBaHUll Mo,nyrreii naKeTa JINRLINPACK. 

1. OnncaHHe nporpaMMbI INIT - nonyqeHH$1 K0HCTaHT BemecTBeHHOH apmp

MeTHKH 3BM. IlpHMepbI TeCT0BbIX pacqeT0B 

B 3TOM naparpaqie np:imo,nnTCll onucaHue nporpaMM: 

INIT - norry'leHUll KOHCTaHT Bern;ecTBeHHoii apuq>MeTUKU 8BM, a TaKJKe norry'leHUll 

napaMeTpoB HaCTpoiiKu q>yHKilUH GTEXP, CHEXP; 
GTEXP - Bhl,nerremrn MaHTUCChl u nopJI,nKa Bern;ecTBeHHOro 'lUCJia; 

CHEXP - BOCCTaHaBJieHUll Bern;eCTBeHHOro 'lUCJia no ero MaHTUCCe u nopg,nKy. 

IlapaMeTphl HacTpoiiKU qiyHKilUH GTEXP, CHEXP noJiyqa10Tcll B INIT B o6rn;eM 6Jio

Ke ICHGT, B KOTOpOM xpaHUTCll IlOJIHall UH<pOpManug O q>opMaTe npe,nCTaBJieHU.ll HopMa

JIU30B3HHOro '!UCJia B 8BM. Ilpu 3TOM, eCJiu co,nepJKuMoe 6JioKa ICHGT y"JKe U3BeCTHO 

IlOJib30B3TeJI10, TO OH MO"JKeT caMOCTOllTeJibHO cq>opMUpOB3Tb 3TOT 6JIOK ( CM. CTPYKTYPY 

6JIOKa ICHGT Hu"JKe B onucauuu nporpaMM INIT) u o6parn;eHue K q>YHKilU.lIM GTEXP, CHEXP 

MO"JKeT 6hlTb ocym;ecTBJieHo 6e3 npe,nBapHTeJibHOH pa6oThl nporpaMMhl INIT. B npoTHB

HOM CJiy'lae nepe,n o6paineuHeM K q>yHKilUllM GTEXP, CHEXP CHa'!aJia Bhl3hlBaeTCJI INIT. B 

HacTo.arn;eM naparpaqie npHBo,IJ;.aTcJI TaK"JKe 

npHMephl HCilOJib30B3HU.ll nnr ,GTEXP H CHEXP; 

HeKOTOphle TeCTOBhle pe3yJibT3Thl pa6oThl nporpaMM INIT ,GTEXP H CHEXP. 

Otit.c.,._·:.~~i.ur-0 i-,:~~.im I 
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Onucauue npo2pa.M.M !NIT, GTEXP H CHEXP 

IlporpaMMa !NIT 

Cmpyi.mypa: SUBROUTINE 
Buewuue n0Jnpo2pa.M.Mbt u efiyui.v,uu: INITP - no.n;nporpaMMa ne'IaTH BhI'IHCJieHHhlX Ma

IIIHHHhlX KOHCTaHT. 

06w,ue 6.n,oi.u: COMMON /RCONST / OVFLO, UNDFLO, EPS, EPSMIN 
COMMON /!CONST/ RADIX,MAXEXP,MINEXP,MAHTSZ 
COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BINV 

06paw,euue: CALL !NIT, eCJIH ne'IaTh Bhl'IHCJieHHhlX KOHCTaHT He Tpe6yeTCllj 

CALL INITP, ecJIH KOHCTaHThl ne'IaTaIOTCll. 

BxoJubie Jauubie: neT (T. K. no.n;nporpaMMa onpe.n;eJilleT 6a30B1,1e xoHcTaHThl .n;aHHo:ii: 

3BM). 

BbtXOJUbte JauUbte: BeI.D;eCTBeHHhle KOHCTaHThl t:00 , Eo, E1, E2 = t:i/ {J H n;eJII,Ie KOHCTaHTbl 

(3, u, l, t. Bhl.n;aIOTCll B 6noxax RCONST H !CONST B yKa3aHHhIX nocne.n;oBaTeJihHOCTJIX 

COOTBeTCTBeHHO. B 6JIOKe ICHGT co.n;ep)l(aTCll CJie.n;y10mne Bhl.D;eJieHHhle napaMeTpbl 

HacTpo:ii:KH q>yHKU:H:ii: GTEXP, CHEXP: 

BINV - (rea1*8) BemecTBeHHOe 'IHCJIO, paBHOe 1/ (3; 
KB - (integer) HOMep noJIOBHHhl q>OpMaTa, B KOTOpOM xpaHHTCll MJia)J;IIIHH pa3p!I.n; 

nopJI.n;Ka HOpMaJIH30BaHHOro 'IHCJia; 

LWT - (integer) npe.n;cTaBJieHHe n:enoro nopJI.n;Ka e = 0 B pa3pJI.n;ax q>opMaTa, OTBe

.n;eHHhIX )];Jill nopJI.n;Ka; 

IN□ - (integer) KOJIH'IeCTBO {J-H'IHhlX pa3p!I.n;OB, OTBC,!l;CHHbIX )];Jill nopll.n;Ka C Y'ICTOM 

ero 3HaKa (B q>OpMaTe )];Jill xpaHeHHll BemecTBCIIHOro 'lHCJia); 

INB - (integer) KOJIH'ICCTBO (3-H'IHhlX pa3pll.n;OB, OTBe.n;eHHb!X )];Jill MaHTHCChl C JTIC

TOM ee 3HaKa (B q>OpMaTe )];Jill xpaHCHHll Bein;eCTBCHHOro 'lHCJia); 

MNE1 - (integer) npH3HaK xo.n;a (e > 0)-noJIO)l(HTCJihHoro nopJI.n;Ka. 

Ilpn 3TOM MNE1 = [e]~
0
a - e; 

MNE2 - (integer) npH3HaK xo.n;a (e < 0)-oTpnn:aTeJihHoro nopJI.n;Ka. 

Ilpn 3TOM MNE2 = [e]~
0
a - e. 

Memoa: anropHTM aBTOMaTH'IeCKoro nOJIJTieHHll KOHCTaHT BCID;CCTBCHHOH apHq>MCTilKH 

3BM, H3JIO)l(eHHhl:ii: B [5] . 
Jle-q,amb: no.n;nporpaMMa INITP Bbl'IIlCJilleT H ne•raTaeT KOHCTaHThl BCID;CCTBCHHOH apHq>-

MCTilKH 3BM. 

IlporpaMMa GTEXP 

Cmpyi.mypa: DOUBLE PRECISION FUNCTION 

Buewuue n0Jnpo2pa.M.Mbt u ifjyui.v,uu: HeT. 

06w,ue 6.n,oi.u: COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BINV 
06paw,euue: RM=GTEXP (R, E) 

Bxoaubte Ja11,11,ue: R - (real*8) BCin;eCTBCHHOe 'IHCJIO, nopll.n;OK H MaHTncca KOTOporo Bhl

.n;eJillCTCllj 6JIOK ICHGT co.n;ep)l(HT HacTpOe'IHhle napaMeTphl, onpe.n;eJieHHhle B !NIT 
(nnH 3apanee H3BeCTHhle). 

Bbixoaubte aauUbte: RM - (real*8) co.n;ep)l(HT Bhl)J;eJieHHYIO MaHTHccy 'IHCJia R; E -
(integer) co.n;ep)l(HT Bhl)J;eJieHHhlH nopJI.n;OK 'IHCJia R. 
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Jl.femo,J: JIOrH'ICCKHe onepan:nn no Bhl)J;eJieHHK) MaHTHCCbl n nopJI.n;Ka C Y'IeTOM HHq>OpMa-

IIIlll 6JioKa I CHGT. 

IlporpaMMa CHEXP 

Cmpy1.mypa: DOUBLE PRECISION FUNCTION 
Buewuue nodnpo2pa.M.Mut u ifjy11,1.v,uu: HCT. 

06111,ue 6J1.01.u: COMMON /!CONST/ RADIX ,MAXEXP ,MINEXP ,MANTSZ 
COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BINV 

06pa1wuue: R=CHEXP(RM,E) 
BxorJm,ie daum,ie: RM - (real*8) MaHTncca ,rncna R; E - (integer) nopMOK ,rncna R; 

GnoKH !CONST n ICHGT co.n;ep)l(aT ::ineMeHThl, onpe.n;eneHHhle B !NIT (nnn 3apaHee 

H3BCCTHhle). 

Bu.xorJuue rJaum,ie: R - (real*8) co.n;ep)l(HT BemecTBeHHoe 'Il!CJIO 

fJE· RM=R. 
MemorJ: JIOrH'IeCKHe onepan:nH no BOCCTaHOBJICHHID BemecTBeHHOrO 'll!CJia no MaHTHCCe 

n nopMKY c JTieTOM HHq>OpMaIIHH 6noKOB I CONST, ICHGT. 

IlpHMep (mccm} 1. IlycTh, HanpnMep, 3BM ecTh IBM PC. lfaBeCTHo, 'ITO MaIIIIIH

Hhie KOHCTaHThl KOMnhIOTepoB TaKoro THna ecTh: f3 = 2, t = 53. l = -1021, u = 1024. 
IIocTponM nporpaMMY TEST, KOTopall, ncnoJih3Yll nporpaMMhl !NIT ,GTEXP n CHEXP. Boc

cTaHoBnT 3TH KOHCTaHThl, a TaK)l(C KOHCTaHTbl E1 = "Ji • (J 2
-t - OTHOCHTCJlhHall norpcIII-

HOCTh MaIIIHHHOH apHq>MeTHKl1, Eo = 13. (31 
- "MaIIIHHHhlH" HYJih H Eoo = (1 - ¼,). (/" 

"MaIIIUHHall'' 6ecKOHe'IHOCTh H npH 3TOM Bbl)J;CJIUT MaHTUCChl l1 nop!I.n;Kl1 BCin;CCTBCHHb!X 

KOHCTaHT: 1, E1, Eu, Eoo, a TaK)l(C o6paTHO BOCCTaHOBUT 3Tl1 KOHCTaHThl no Bhl,!J;CJICHHhlM 

MaHTUCCaM H nopJI.n;KaM. 

Hn)l(e npnBo.n;nTCll TeKCT nporpaMMhl 3TO:ii: 3a,na,n1, a TaK)l(C Ta6JillIIhl L ~ 11 3 
pe3yJihTaThl pa6oThI nporpaMMhl. Ilpn 3TOM B nporpaMMC TEST HCTIOJih30BaHa no,nnpo

rpaMMa SUB, KOTopall BOCCTaHaBJIUBaeT O)J;HOBJlCMCHHO rpynny yKa31\HHb!X 'Il!CCJI no Bhl

.n;eJieHHOH MaHTnccc H nopJI.n;Ky. IlporpaMMa TEST ne•rnT,WT pc3yJihTaTbI CBOCII pa6oTbI 

- Ta6JII1Ilhl 1, 2, 3. 

PROGRAM TEST 
IMPLICIT REAL*8 (A-H, 0-Z) 

INTEGER RADIX 
COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
COMMON /!CONST/ RADIX,MAXEXP,MINEXP,MANTSZ 

CALL INITP 
D1=GTEXP (100, I) 

DE=GTEXP(EPS,J) 
DO=GTEXP(OVFLO,L) 
DU=GTEXP(UNDFLO,K) 

D=1DO 
PRINT1,D,D1,I,EPS,DE,J,UNDFLO,DU,K,OVFLO,DO,L, 

1 FORMAT(10X,>tIBCJ1□ ',10X,':',6X,'MAHTHCCA',6X,': Il□P.fill□K',/, 
* 25 ( I - I)' 
* '+',20( 1 - 1 ), 1 + 1 ,8( 1 - 1 ),4(/,E24.15E3,' :',F19.16,': ',15),/) 

CALL SUB(D1,I,DE,J,DO,L,DU,K) 
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C 

STOP 
END 

SUBROUTINE SUB(D,I,DE,J,DO,L,DU,K) 
IMPLICIT REAL*8 (A-H, 0-Z) 
D1=CHEXP(D,I) 
EPS=CHEXP(DE,J) 
OVFL=CHEXP(DO,L) 
UNDF=CHEXP(DU,K) 
PRINT1,D,I,D1,DE,J,EPS,DE,K,UNDF,DO,L,OVFL 

1 FORMAT(6X,'MAHTHCCA',6X,': IlOP~IlOK:' ,1ox, 1qHcno 1 ,/,20( 1
-

1
), 

* 1 + 1 ,8( 1 - 1 ), 1 + 1 ,25('-'),4(/,F19.16,': ',!5,' :',E24.15E3)) 

RETURN 
END 

Ta6mn~a 1 1.01tcma1tm Beu4ecm6e1t1tou apuifj.Memu1.u 3BM: 

The constants of mashin's arithmetic ... 

MAXEXP= 1024 OVFLO= 1.797693134862316E+308 

MINEXP= -1021 UNDFLO= 2.225073858507201E-308 

RADIX= 2 EPS= 2.220446049250313E-016 

MANTSZ= 53 EPSMIN= 1.110223024625157E-016 · 

Ta6mn~a 2 6btae.1Le1t1tbtX .Ma1tmucc u nop.ua'IC06 6E114ecm6e1t1tbtX "l,1LCe.1L: 1 = ¼ . 131
, 

£1 = } · 132
-

1
, Eo = } · 131 

H too = (1 - ,}.- ) · 13u 

~en□ MAHTUCCA : IlOP~IlOK 
------------------------+--------------------+--------

.100000000000000E+001 .5000000000000000 1 

.222044604925031E-015 .5000000000000000 -51 

.222507385850720E-307 .5000000000000000 -1021 

.179769313486232E+309 .9999999999999999 1024 

Tafornna 3 6occma1to6.1Le1t1tbtX no .Ma1tmucca.M 1L nop.ud1Ca.M Be114ecmBe1t1tbtX "l,UCe.tL: 
1 /31 _ 1 1 132-1 1 (ll ( 1 1 ) /3u _ 7i · - , 7i • = £1, 7i · ,-, = Eo H - /3' · - Eoo 

MAHTUCCA : IlOPMOK: qHcno 
------------------+--------+-------------------------

.5000000000000000 1 

.5000000000000000 -51 

.5000000000000000 -1021 

.9999999999999999 1024 

.100000000000000E+001 

.222044604925031E-015 

.222507385850720E-307 

.179769313486232E+309 

IlpHMep 2. BocCT3HOBHTb (noJIJ'IHTb) C nOMOIIU,IO nporpaMMLI !NIT KOHCT3HTLI 
/3, l, u, t H £1, c:0 , £ 00 cne.n;y10IUHX KOMilbIOTepoB: Convex 120, Convex 240, CM-4, EC 3BM, 
IBM PC, Spp 2000, Sun, Vax 3BM. 

PeUieHHe TaKoii: 3a,[(3"'!H noJiy"'laeTCH C nOlliOIIU,IO nporpaMMLI !NIT, ecnH ee HCIIOJlb30-
B3Tb Ha KOMilbIOTepax yxa3aHHLIX TllllOB. 
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Pe3y.tLbmambt pa6ombt npo2pa.M.Mbt !NIT 

B Ta6JIHilaX 4 H 5 npHBe.n;eHLI yxa3aHHLie KQHCTaHThl BemecTBeHHOli apH<pMeTHKir co
OTBeTCTBYIOmirx 8BM, noJiy"'leHHhle c noMOmLIO nporpaMMLI !NIT. Ilpir 3TOM B Ta6nm~ax 
4 Ir 5 BemecTBeHHhle "'!IrCJia too, Eo, £1, £2 npe.n;cTaBJieHhl B .n;ecHTir"'!HOH circTeMe C"'!UCJieHirH. 

Ta6m1na 4 

Tun 3BM I (3 I l I u I t I £2 = c:i//3 
Convex 120, Sun, 

Spp 2000 2 -1021 1024 53 l.110~23024625157E-16 

Convex 240 2 -1023 1023 53 1.110223024625157E-16 

Vax, CM-4 2 -127 127 56 1.387778780781416E-17 

IBM PC 2 -1021 1024 53 1.11022302462~157E-16 

EC 8BM 16 -64 63 14 l.387778780781416E-17 
Ta6JIIrna 5 

Tun 8BM Eo I Eco I £1 

Convex 120, Sun, 
2.225073858507201E-308 1. 797693134862316E308 2.220446049250313E-16 

Spp 2000 
Convex 240 5.562684646268003E-309 8.988465674311579E308 2.220446049250313E-16 

Vax, CM-4 2.938735877055719E-039 1. 701411834604692E038 2.775557561562891E-17 

IBM PC 2.225073858507201E-308 1. 797693134862316E308 2.220446049250313E-16 

EC3BM 5.397605346934028E-079 7.237005577332262E075 2.220446049250313E-16 

2. OnucaHne nporpaMM LinsysccmSolver, Lin2dsysccmSolver, Lin3dsysccmSol ver 
11 PseudsysccmSolver- peWeHHH CHCTeM JIHHeHHbIX anre6paH'leCKHX ypaB

HeHHH C
2
X = Y, C

3
X = Y u AX = Y. IlpuMepbI TeCTOBbIX pacqeToB 

B 3TOM naparpaqie npwo.n;irTcH onircaHire nporpaMM: 

Lin2dsysccmSolver - o6pameHirlI MaTpirn C2 ir peUieHirlI circTeM mrneii:HhlX ypanHeHiri 

C2X =Y; 
Lin3dsysccmSolver - o6pameHirlI MaTpirn 0 3 ir peruemrn cHcTeM JIHHeHHLIX ypanHeHHH 

CaX = Y; 
LinsysccmSolver - o6pameHHJI MaTpirn A H perueHHlI cucTeM JIHHeiHhlX ypanHeHHi 

AX=Y; 
PseudsysccmSolver - perueHHlI cHcTeM JIHHeii:m,IX ypanneHHR AX = Y. 

3.n;ecb A[m,n] = (a;;) - BemecTBeHHaJI MaTp11na o6mero BH.Ua, 

l q
1 

r
2 

0 l l q1 

r2 0 l 
C 

_ P2 q2 C _ q2 
3- , 2-

rm rm 
0 Pm qm O qm 

(2.1) 

IlpHBO.r(lITClI TaKJKe HeKOTOphle pe3YJibTaTLI TeCTOBLIX pac"'!eToB. 
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Onuca1111e nporpaMM Lin2dsysccmSol ver, Lin3dsysccmSol ver, LinsysccmSol ver 

H PseudsysccmSolver 

IIporpaMMa Lin2dsysccmSol ver 

Cmpynmypa: SUBROUTINE 

Bnewnue n0Jnpo2pa.M.Mb! u qjynn14uu: HeT. 

06w,ue 6.n.onu: COMMON /RCONST / OVFLO, UNDFLO, EPS, EPSMIN 

06paw,enue: CALL Lin2dsysccmSol ver (M, R, N, INF, IM, JM, B, DET) 

BxoJnue Jannbie: firroK RCONST co.n;ep)KHT BemecTBeHHhle KOHCTaHTbI c: 00 , 

co,t:1,t:2 = c:r//3, orrpe.n;e.rreHHhle B !NIT (nmr 3apaHee H3BecTHue); 

M - (integer) rropJI.n;oK KBa.n;paTnoii MaTpHIIhl C2 (2.1); 
N - (integer) rrepBM pa3MepHOCTb MaCCHBa B (N=M); 

R - (rea1*8) o.n;HoMepHhlii (mm .n;nyMepHbrii:) Maccnn pa3MepnocTH 2M (mm [2,M]). Ha 

nxo.n;e B MaCCHBe R pa3MemaeTCJI HCXO.D;HaJI MaTpHIIa C2 B BH.n;e 

_ _ [ * T2 · ·" TM ] R - [*, qr, T2, q2, ... , TM-1, qM-1, TM, qM] HJIH R - . (2.2) 
ql q2 ... qM 

3.n;ecb {T;}~2 - BHe.n;HaroHaJibHhle 3JICMCI!Thl MaTpHIIbI C2, CHMBOJIOM * OTMC'!CllbI 

Jl'ICHKH, KOTOpbie IIPH BBO.n;e He 33IIOJIHJIKlTCJlj 

INF - (integer): INF= 1, ecJIH 3a.n;a'!a pernaeTcJI c nepxne.n;Byx.n;11aroHaJib11oii MaTpl!IIeii; 

INF= -1, eCJIH 3a.n;a'!a pernaeTCJl C HIDKHe.n;nyx.n;narona.ribHOH MaTpHIIeii; 

IM,JM - (integer). EcJIH JM=O, To pernaeTCJI cncTeMa C2 X = Y. Ilp113TOM IM-- •rncJio 

npanhlx •racTeii. EcJIH )Ke JM= k (k S:IM), TO BbPil!CJIJIIDTCJI 3JICMeHTbI o6paTHOH 

MaTpUIIbI c;-1
, HaXO.D;JIII.{HeCJI B CTOJI6IIax c l!OMepaMn k, k + 1, ... ,IM; 

B - (real*S) .n;nyMepnuii*) Maccnn. Ecnn pernaeTcJI cHcTeMa C2 X = Y, T.e. JM=O, TO 

MaCCHB B l!MeeT pa3MepHOCTb [N, IM]. II pH 3TOM B B xpaHHTCJI MaTpUIIa rrpaBbIX 

'!3CTeii B BH.n;e 

B= 

[ 

bu 
b2I 

bNI 

bl2 

b22 

bN2 

bIIM j 
buM . 

bNIM 

(2.3) 

ECJIH Bbl'IHCJIJIKlTCJI 3JieMCHTbI MaTpUIIbI C 2
1

, T.C. JM#O, TO MaCCHB IIMCeT pa3Mep

HOCTb [N,IM-JM+1]; 

DET - (rea1*8) eCJII! DET=1, TO Ha Bblxo.n;e DET= det(C2 ) -- onpe.n;CJIHTCJib MaTpnIIbI C2 , 

ecmr DET=O, TO Bhl'IHCJieHUJI orrpe.n;eJIHTeJIJI He rrpOH3BO.D;UTCJl. 

BuxoJ11,bie Jannue: INF - (integer): INF= 0 - HopMaJibHoe 3aneprnemie pa6oTbl rro.n;

rrporpaMMj INF= -1 - UCXO.D;HaJI MaTpHIIa BblpO)l(.D;ena; 

B - {real*B) MaCCHB co.n;ep)l(HT MaTpHIIY pernemrii n 3JieMeHTOB o6paTHOH MaTpHIIbI B 

BU.D;e (2.3); 
DET - (real*B) co.n;ep)l(HT Bhl'HICJICHHbIH orrpe.n;eJIHTeJib MaTpHIIhl C2 • 

') Ecm, OTBe)\eHHaJI naM>ITb KOMilb10Tepa He ,IIOCTaTO•IHa ,IIJI>I xpaHeHH>I MaCCHBa B pa3MepH0CTH [N, IM], 
TO 06paII1eHHe K no.11nporpaMMe Lin2dsysccmSolver opra11n3yeTC>1 caMHM noJib3oBaTeneM B J:IHKJie c co

OTBeTCTBYIOII1HM Bhl.llCJieHneM :113 B 6JIOKOB HYl!CHh!X pa3MepoB. B ''IaCTHOCTn, B MOl!CeT 6h!Tb 0,IIHOMepHhlM, 

ecnn IM= 1. 
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MemorJ: MeTo.n; KpllTH'!eCKHX KOMIIOHCHT, H3JIO)l(eHHbIH n [4]. 

IlporpaMMa Lin3dsysccmSol ver 

Cmpynmypa: SUBROUTINE 
Bnewnue nodnpo2pa.M.Mbi 1t ifjynn14uu: RL - <pyHKIIHJI Bhl'!HCJieHHJI BeJIH'HIH 4'; ( cM. (1 )

0 
-

(ri)0 [4]). 
06114ue 6.n.on1t: COMMON /RCONST / OVFLO, UNDFLO , EPS, EPSMIN 

06paw,enue: CALL Lin3dsysccmSolver(M,R,N, INF, IM,JM ,B ,A ,DET) 

BxoJnue Jannue: 6JIOK RCONST co.n;ep)l(HT nem~cTBeHHhle KOHCTaHThl c:00 , 

co, €1, €2 = er/ (J, orrpe.n;eJieHHble B !NIT (HJIH 3apaHee H3BeCTHbie); 

M - (integer) rropJI.n;OK Kna.n;paTHOH MaTpHIIhl C3 (2.2); 
N - (integer) rrepBaJI pa3MepHOCTb MaCCHBa B (N=M); 
R - ( rea1*8) o.n;HoMepHbIH ( HJIH .n;nyMepHbIH) MaCCHB pa3MepHOCTH 3M ( HJIH [3, M]). Ha 

nxo.n;e B MaCCHBe R pa3MemaeTCJl HCXO.D;HM MaTpHIIa C3, eCJIH OHa HeCHMMeTpH'IHM: 

[ 

* T2 • · · TM l 
R = [*, qi,P2, T2, q2, .. :,PM, TM, qM, *] HJIH R = ql q2 •.• qM . (2.4) 

P2 · •. PM* 

EcJIH C3 - CHMMeTpH'IH3Jl MaTpHIIa, TO B nn.n;e (2.2). 3.n;ecb CHMBOJIOM * OTMC'IeHbl 

Jl'IeHKH, KOTOpbie npu BBO.n;e He 33IIOJIHJIKlTCJlj 

·rNF - (integer): INF= 1, ecJIH 3a.n;a•rn pernaeTcJI c cHMMeTpH•IHoH Tpex.n;naroHaJibHOH 

MaTpHIIeii; INF= -1, eCJIH 3a_n;a•rn pernaeTCJl C HeCHMMCTpH'IHOH Tpcx.n;HaroHaJibl!OH 

MaTpHIIeii; 
IM,JM - (integer). EcJIH JM=O, To pernaeTCJI cncTeMa C3X = Y. IIpH 3TOM IM - - •rncJio 

rrpaBbIX 'IaCTCH. EcJIH )Ke JM= k (I,; ::;rM), TO Bbl'IllCJIJIRlTCJl 3JICMCHTb! oopaTHOll 

MaTpHIIhl C 3
1, Haxo.n;JimHeCJI B CTOJI6IIaX C l!OMepoM k, /,; + 1, ... ,IM; 

B - (real*S) .n;ByMepHbIH Macc1rn. EcJIH pcrnacTCJI cHcTeMa C3X = Y. T.C. JM=O, To 

MaCCHB B UMeeT pa3MepHOCTb [N, IM]. II pH 3TOM B B xpaHHTCJl Mi\TpHIIa rrpaBbIX 

'IaCTCH B BH.n;e (2.3). EcJIH Bhl'IHCJIJIRlTCJl 3JICMeHTbl MaTpHIIhl Ca
1

, T.C. JMjO, TO 

MaCCHB IIMCCT pa3MCpHOCTb [N' IM-JM+1]; 

A - ( rea1*8) pa6o•rnii: M3CCIIB pa3MCpl!OCTH [3, M]; 
DET - (rea1*8). EcJIH DET=1, TO Ha BbIXo.n;e DET= dct( C 3) -- orrpe.n;cJIHTCJib MaTpHIIhl 

C
3

, ecJIH DET=O, TO Bhl'IIICJICHHJI orrpe.n;eJIHTeJIJI He rrpon3Bo.n;HTCJI. 

BMxoJnbie rJannue: INF - (integer): INF= 0 - HopMaJibHOe 3aBcprneHHc pa6oThl no.n;

rrporpnMMj INF= -1 - HCXO.D;HilJl MilTl'llllil Bblpo)l(.D;CHaj 

B - (real*B) MaCCHB co.n;ep)l(I!T MaTpHIIY peIIICHIIH II 3JICMCHTOB o6paTHO:ii MaTpHIIhl B 

BH.D;C (2.3); 
DET - (real*B) co.n;ep)l(HT BbI'IIICJICHHhl:ii orrpc.n;cmlTeJib MaTpHIIhl C 3. 

Merno<J: MCTO.D; Kpl!Tll'ICCKIIX KOMIIOHCHT, U3JIO)l(Cl1Hhlli B [4]. 

IlporpaMMa LinsysccmSolver 

Cmpynmypa: SUBROUTINE 
Bnewnue norJnpo2pa.M.MM u ifjyn1.14uu: CHEXP,GTEXP, MSCL, INPR, BTD, BTDBK, REFL, 

RFLD, Lin2dsysccmSolver, Lin3dsysccmSolver. 

06w,ue 6.n.onu: COMMON /RCONST / OVFLO, UNDFLO, EPS, EPSMIN 
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06paw,enue: CALL LinsysccmSol ver (M, A, N, INF, IM, JM, B, R, DET) 

BxoiJnue oannbte: 6JIOK RCONST co.n:epJKIIT BemecTBeHHLic KOHCTaHThl Ec,o, 

Eo,E1,E2 = t:i//3, onpe.n:eJieHHhle B INIT (IIJIII 3apaHee II3BeCTHLie); 

INF - (integer): 

INF= o, ecmr pemaeTCJI CIICTel\rn C BepxHe.n:Byx,n:JiaroHaJibHOll MaTpm:reii; 

INF= 1, eCJIJI pemaeTCJI CJICTeMa c CJIMMeTplI'IHOJI Tpcx,n:JiaroHaJihHoii C3 = C[ 
MaTpnueir; 

INF= -1, eCJIJI pemaeTCJI cncTeMa c HecnMMeTplI'IHOii Tpex,n:naroHaJihHoii C3 # CJ' 
MaTpJiueii; 

INF= 2, ecJIH pemaeTcJI (6e3 Macu1Ta61IpoBaH1IJI) cJicTeMa c 3arroJIHe1moii A # AT 
MaTpJiueii; 

INF= -2, eCJIJI pemaeTCJI (c Macu1Ta61IpoBaH1IeM) cJicTeMa c 3anoJIHem10i1 A# AT 
MaTpnueii; 

INF= 3, eCJIH pemaeTCJI (6e3 MacmTa6npoBamrn) CIICTeMa c 3arroJIHeHnoi1 A = AT 
MaTpnue:ii:; 

INF= -3, eCJIJI pemaeTCJI (c MacmTa61IpoBaH1IeM) cncTeMa c 3arroJI11e11Hoii A= AT 
MaTpnueii; 

INF= 4, eCJIII pemaeTCJI Cl!CTeMa C IIIIJKHC.D:BYX.D:JiaroHaJib!IOll MaTp1Iuei1; 

M,N - (integer) pa3MepnocTJI rrpJIMoyroJihHoii MaTplIIILI A; 
A - (real*8) ,n:ByMepHLI:ii: MaCCIIB*l, KOTopuir co.n:epJKI!T ncxo.n:ny10 MaTpnuy A. IlpJI ::>TOM 

MaTpirIIhl, narrpnMep A, 3aIIOMl!HaIOTCJI B BH,n:e 

A== (au, a21, ···, a1vn; a12, a22, ···, aM2; a13, ···, aMN); (2.5) 

IM,JM - (integer). Ecmr JM=O, TO pemaeTCH cncTcMa AX= Y. Ilpn 3TOM IM --- •rncJio 

rrpaBux •racTeii. EcJIH JKe JM= k (k SIM), To BLPil1CJIHIOTCJI :iJieMC!IThl o6panrnii 

MaTplIIIhl A- 1
, uaxo,n:Hru;JiecH B cToJI6r,ax c HOMepoM k, k + l, ... ,IM; 

B - (real*S) ,n:ByMeprruii MaccnB. Ecmr pemaeTCH cJicTcMa AX = Y, T.c. JM=O, To 

MaCCIIB B l!MeeT pa3MepHOCTb [max (M, U) , IM]. Ilpn :JTOM B B xpaHIITCH MaTpI!I\a 

npaBh!X qacTe:ii: B BJI,n:e (2.5). EcJIJI BLI'Il1CJIHIOTCH 3JICMCHThl MaTpIIULI A-1' T.e. 

JM#O, TO MaCCIIB IIMCCT pa3MepHOCTb [N, IM-JM+1] j 

R - (rea1*8) o,n:HOMepHLIJI pa6o•mii MaccnB pa3Mep!IOCTII 2M IIJIJI 3M. B !ICM Ha Bxo.n:e co

.n:eplKIITCH (rrpn INF= 0; 4; 1; -1) ,n:Byx.n:JiarOHaJibHaH l!Jlll CIIMMCTPll'IHaH TpCx,n:Jia

roHaJibHaH MaTplIUa B BII,n:e (2.2), a HeCIIMMeTplI'IHM Tpex.n:naroHaJibHaH MaTpnua 

B Bn.n:e (2.4) COOTBCTCTBCHIIOj 

DET - (rea1*8) ecmr DET=1, TO na BLixo.n:e DET= det(A) ~ orrpe,n:eJIJITeJih MaTpIIULI A, 
CCJIII DET=O, TO Bbl'UICJICHIIH onpe,n:eJIIITCJIH He npO1I3BO.D:IITCH. 

BuxoiJnue oa11,11,b1e: INF - (integer): INF= 0 - HOpMaJihuoe 3aBepmeHJIC pa6oThl uo.n:

rrporpaMMj INF= -1 - IICXO,n:HaH MaTpJiua BLipoJK.n:erra; 

A - (rea1*8) MaCCIIB co.n:epi1mT MaTpHUhl p II Q [10]; 
B - (real*8) MaCCIIB co.n:epJKIIT MaTpuuy pemeHJI:ii: JI 3JICMeHTOB o6paTHOll MaTplIUbI B 

Bll.D:C (2.5)j 

DET - (rea1*8) co.n:epJKlIT BbI'IlICJICHHhiii: orrpe,n:eJIJITeJib MaTplIIIhI A. 
MemoiJ: MeTo.n: KpHTH'leCKllX KOMITOHeHT, H3JIOJKeHHbIH n [4]. 

•)Pa:iMepHOCTL MacCHBa A: [M,N], eCJIH na BXO.[te JINFJ > l; [M,3], eCJIH na BXO.[te INF= l; [1,1) 
(rum A - BeJI1eCTBCHHaJ1 nepeMennrut), eCJIH ua nxo.rte UlF=O. 
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IlporpaMMa PseudsysccmSolver 

Cmpy1.mypa: SUBROUTINE 
B11,ew11,ue nodnpo2pa.M.Mbt u ifiy11,1.'l{uu: CHEXP, GTEXP, MSCL, INPR, BTD, BTDBK, REFL, 

RFLD, Lin2dsysccmSolver, Lin3dsysccmSolver. 
06w,ue 6;1,01.u: COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
06paw,enue: CALL PseudsysccrnSolver(M,A,N, !HF, IM,B ,R,C,P) 
Bxod11,ue Ja11,11,bie: 6noK RCONST co.n:epJKHT nemecTnerrHhie xorrcTaHThI c:00

, 

c:
0

, t:1, c:
2 

= c:
1
//3, oupe.n:eneHrrhie B !NIT (nJIH 3aparree H3BeCTHbie); 

M,N - (integer) pa3MeprrocTll upHMoyroJibHO:ii: MaTpllllhI A; 
A - (real*8) ,n:nyMepHhIH Macc1m, KOTOpbI:ii: co.n:epJKHT ncxo.n:ny10 MaTpllIIY A. Ilpu ::>TOM 

MaTpHIIhI, nanpHMep A, 3anoMJIHaIOTCJI B nn.n:e (2.5); 

INF - (integer): 
INF= 1, CCJIH pemaeTCH CHCTeMa c nepxne.n:nyx.n:naroHaJibHOH MaTpHueii; 

INF= -1, eCJIH pemaeTCH CJICTeMa c HHJKHe.n;Byx.n:HaroHaJibHOH MaTpHueii; 

INF= 2, eCJIH pemaeTCH (6e3 ~rncrrrTa6nponannH) cncTeMa c 3anonneHHOR A MaTplI-

ueii; 
INF= -2, eCJIH perrraeTCH ( C MacrrrTa6nponaHHeM) CHCTeMa C 3aITOJIHeHHOH A MaTpll-

ueii; 
IM -- (integer) •rncJIO rrpaBhIX qacTeii; 
B - (rea1*8) ,n:nyMepHhIR Maccnn. l'h,reeT pa3MepnocTh [max(M,N) ,IM]. Ilpn ::>TOMB B 

xpaHHTCH MaTpl!Ua npa.BbIX qacTeH n nn.n:e (2.5); 
R - (real*8) o,n:HoMepHLIH pa6o'll!R Maccl!B pa3MepHOCTll 2M. B neM 11a nxo.n:e co.n:ep·JKnTcH 

(npn INF= -1 n INF=1) ,n:nyx.n:naro11anhHM MaTpnua B nn.n:e (2.2); 
C, P - ( real*8) pa60'lLie MaCCHBhI pa1MepHOCTU 2M n 3M coOTBCTCTBeIU!O. 

BuxoiJ11,1,ie Ja11,11,1,1e: INF - (integer): INF= 0 - nopMaJibHOC 3aBeprrreune pa6oThI rro.n:-

nporpaMMj INF= -1 - l!CXO,lll!M MaTpnua BbipOJK,lleHa; 

A - (rea1*8) MaCClIB co.n:epJKUT MaTpl!UhI P n Q [10]; 
B - (rea1*8) MaCCHB co.n:eplKl!T MaTpllIIY perrreHl!H B nn.n:e (2.5). 

MemoJ: MeTO.lI Kpl!Tl!'leCKllX KOMITOHeHT [4]. 

IlpnMep (mecm} 3. BbI'IHCJIHTb perrreHIIH Cl!CTeMhI [1] (cM. TaKJKe npnJioJKeHI!e) 1, 

10, 17 cm= 3, a TaKJKe cncTeM [11]: 

[ 
1 1 1) [ 2 ) 
2 -1 2 X = 1 · 

(2.6) 

BbI'IHCJIHTb o6paTHbIC MaTpHIIhI n onpe.n:eJinTeJIU MaTpl!II CIICTeM 1, 10, 17. 
HnJKe npl!BO,llHTCH TCKCT rrporpaMMhI peI!ICHl!H ::>TOR 3a,lla'lll, a TaKJKe Ta6JIUllhI 6 -

pe3yJibTaThI pa60TbI nporpaMMbI. 

PROGRAM TEST 
IMPLICIT REAL*8 (A-H, 0-Z) 

INTEGER RADIX 
DIMENSI□ll A(10, 10) ,XB(10 ,5) ,R(15) ,X(10) 
COMMON /RCONST/ OVFLO,UUDFLO,EPS,EPSMIN 
COMMON /!CONST/ RADIX,MAXEXP,MINEXP,MANTSZ 
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CALL !NIT 
M=3 
N=10 
DET=1DO 
JM=-1 
!Mc:1 

2 JM=JM+1 
INF=1 
DO !=1,3 
R(2*I)=1DO 
R(2*I-1)=2DO 
X(I)=XB(I,1) 
ENDDO 
XB(1,1)=2DO 
XB(2,1)=7D0/6DO 
XB(3,1)=1D0/3DO 
CALL Lin2dsysccmSolver(M,R,N,INF,IM,JM,XB,DET) 
IM=M 
IF(JM.EQ.O) GOTO 2 
PRINT 7 

7 FORMAT('PemeHRe CHCTeM11 1 H o6pameHRe (nByx.nuaroHanhHoi)' 
*' MaTpHI.tY 3TOH cncTeM11: '/' (Ilporpatma Lin2dsysccmSolver)'/ 
*' PemeHHe 06paTI!a$1 MaTpmxa') 
write(6,5) (X(I),(XB(I,J),J=1,IM),I=1,M) 
write(6,6) INF,DET 
det=1. 
JM=-1 
IM=1 

3 JM=JM+1 
inf=-1 
DO I=l,3 
R(3*I)=3DO 
R(3*I-1)=6DO 
R(3*I-2)=4DO 
X(I)=XB(I,1) 
ENDDO 
XB(1,1)=10DO 
XB(2,1)=13DO 
XB(3,1)=9DO 
CALL Lin3dsysccmSolver(M,R,N,INF,IM,JM,XB,A,DET) 
IM=M 
IF(JM.EQ.0) GOTO 3 
PRINT 8 

8 FORMAT('PemeHRe cucTeM11 10 H o6pameHRe (Tpex.nuaroHanbHoi)' 
*' MaTpmw 3TOH cncTeM11:'/' (IlporpaMMa Lin3dsysccmSolver)'/ 
*' PemeHRe 06paTH~ MaTpmxa') 
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write(6,5) (X(I),(XB(I,J),J=1,IM),I=1,M) 
write(6,6) INF,DET 
DO NUM=2,3 
det=1. 
JM=-1 
IM=1 

4 JM=JM+l 
IJ=O 
DO !=1,3 
DO J=1,3 
D=I+J-1 
A(IJ+J, 1)=1DO/D 
ENDDO 
IJ=IJ+3 
X(I)=XB(I,1) 
ENDDO 
XB(1,1)=7D0/6DO 
XB(1,1)=XB(1,1)*XB(1,1) 
XB(2,1)=3D0/4DO 
XB(3,1)=21D0/40DO 
INF=NUM 
CALL LinsysccmSolver(M,A,M,INF,IM,JM,XB,R,DET) 

IM=M 
IF(JM.EQ.0) GOTO 4 
PRINT 9 

9 FORMAT('PemeHHe cucTeM11 17 H o6pameHHe MaTpHUl,I (o6mero' 
*' Bnna) 3TOH cHcTeM11: '/' (IlporpaMMa LinsysccmSolver) '/ 
*' PemeHue 06paTHa$1 MaTpmxa') 
write(6,5) (X(I),(XB(I,J),J=1,IM),I=1,M) 
write(6,6) INF,DET 
ENDDO 

5 FORMAT(D10.3,' : ',3d10.3) 
6 FORMAT(' INF=' ,13,', DET=',dl0.4,/,44('-')) 

DET=O. 
INF=2 
A(1,1)=1D0 
A(2,1)=2D0 
A(3,1)=1D0 
A(4,1)=-1DO 
A(5,1)=1DO 
A(6,1)=2DO 
XB(1,1)=2DO 
XB(2,1)=1DO 
CALL LinsysccmSolver(2,A,3,INF,1,0,XB,R,DET) 
PRINT•,'PemeHHe cucTeMLI (2.6):' 
write(6,'(3d10.3)') (XB(J,1) ,J=1,M) 
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print*,'inf=',inf 
STOP 
END 

Ta6mu:~a 6 pewe11,uJI cucme.M 1, 10, 17 u 06pam11,bix .Mampuu, 'Ii: .Mampuu,a.M cucme.Mbt, a 
man:HCe pewrnue cucme.Mbt (2.5). 

Pemem1e cncTeMJ.I 1 n 06pamem1e (nByx.nnaroHam,HoH) 
(Ilporpruma Lin2dsysccmSolver) 

Pemem1e 
.1000+01 
.500D+OO 

06paTHaJI MaTpKila 
.100D+Ol -.200D+Ol .400D+Ol 
.000D+OO .100D+Ol -.200D+Ol 

.333D+00: .000D+OO .000D+OO .100D+01 
INF= 0, DET= .1000D+Ol 

-------------------------
Pemem1e CHCTeMJ.I 10 n 06pamem1e (TpeXJ1KarOHaJibHOH) 

(Ilporpruma Lin3dsysccmSolver) 
PemeHKe 06paTHaJI MaTpnua 

.100D+Ol .333D+OO -.333D+OO .222D+OO 

.100D+Ol -.250D+OO .500D+OO -.333D+OO 

.1000+01 .125D+OO -.250D+OO .333D+OO 
INF= 0, DET= .72000+02 

-------- -----------------------------

MaTpnrm 3TOH CHCTeMJ.I 

MaTpnrm 3TOH CHCTeMJ.I 

PemeHne CHCTSMJ.I 17 H o6pameHHe MaTpHmI (o6mero BHna) 3TOH CHCTeMJ.I 
(Ilporpruma LinsysccmSolver) 

PemeHne 06paTHaJI MaTpaua 
.1000+01 .900D+01 -.333D+OO .222D+OO 
.500D+OO -.3600+02 .500D+OO -.333D+OO 
.333D+OO .300D+02 -.250D+OO .333D+OO 

INF= 0, DET= .4630D-03 

--- -----------------------------
PemeHne cncTeMJ.I 17 H o6pameHne MaTpnrm (o6mero BHna) 3TOH cacTeM1l 

(IlporpaMMa LinsysccmSolver) 
PemeHHe 06paTHaJI MaTpnua 

.1000+01 .900D+01 -.333D+OO .222D+OO 

.500D+OO -.360D+02 .500D+OO -.333D+OO 

.333D+OO .300D+02 -.250D+OO .333D+OO 
INF= 0, DET= .4630D-03 

-----------------------------
PemeHne CHCT0.M1I (2.6): 

.500D+OO .1000+01 .500D+OO 
INF= 0 

3aKnIO'l0HHe 

IlpHBe.neHo orrncaHne Ma11InHno-rre3aBncnMoro rraxeTa rrporpaMM JINRLINPACK, B xo
TopoM pea.nn30BaHbI a.nropHTMbI, ll3JIOJKeHHbie B [1-4;6), H KOTOpbI:ii IIOCTaBJieH [5) Ha 
6a30BLIX 3BM OlUHI. B rraKeT BXO.D;JIT rrporpaMMbI: 
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INIT - rronyqeHHJI KoHcTaHT BemecTBeHHOH apmpMeTHKH 3BM; 
Lin2dsysccmSol ver - pellieHHJI CHCTeM JIHHeHHLIX ypaBHeHni C2X = Y; 
Lin3dsysccmSolver - pe11IeHHJI cHcTeM mrneiHLIX ypaBHeHn:ii C3X = Y; 
LinsysccmSol ver, PseudsysccmSol ver - pe11IeHHJI cncTeM JIHHeiHLIX ypaBHeHni 

AX=Y, 

TeKCTbI KOTOpLIX rrpHBO.D;lITCJI HHJKe B IIpHJIOJKeHHe. IlpHBe.n;eHhI HeKOTOpbie pe3JJibTaTbI 
TeCTOBLIX paCC'leTOB, a TaKJKe rrpHMepbI HCIIOJib30BaHlrn rrporpaMM. 
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Ilpuno:iKenue 
TecTOBLie npnMepLI u TeKCTLI nporpaMM LinsysccmSolver ,Lin2dsysccmSolver, 
Lin3dsysccmSolver, PseudsysccmSolver, !NIT, GTEXP, CHEXP MallIHHHO - ne3a
BHCHMoro naKeTa JINRLINPACK na cI>opTpane-77 

I. TecmoBbie npu.11,epbi cucme.M ypaB11,e11,uiJ, C2X = Y c JByxJua2011,a.11,b'ltbl.MU .11,ampu
'14a.MU 06w,e20 BuJa. 
CncTeMa 1. C2 - MaTpnua nopJI.D:Ka m. 

[ 

1 2 0 l { X; = 1/i, 
i=l,2, ... ,m, 

C2 = , _ 3i+l _ 
1 2 ~i - i(i+I)' Ym - 1/m, 

0 1 i = 1,2, ... ,m- l. 

CncTeMa 2. C2 - MaTpnua nopJI.D:Ka m, c:* = 0.01. 

[ 

c:* 1 - c:* 

C2= 
c:* 

0 

.;.,.1,{ 
X; = 1/(2i + t:*), i = 1, 2, ... , m, 
t . _ 2i+3e:* 
Y, - (2•+••)(2i+,•+2), 

i=l,2, ... ,m-1, 
Ym = c:* /(2m + c:*). 

CncTeMa 3. C2 - MaTpnua nopJI.D:Ka m. 

[ 

!. !.! 
5 3 

C2 = 

0 

!. 
5 

0 l { x. = 1/(2i + 1), 
i = 1,2, ... ,M, · 

!_! ' 1 . = 152i+ll8 f f•= 15(2i+I)(2i+3)' Ym = 7 /5(2m + 1), 

5 
1,2, ... ,m-1. 

CncTeMa 4. C2 - MaTpnua nopJI.D:Ka m, c:* = 10-7, l* = 10-4. 

C2 = 

c:* 2 
-12 

-12 
l* 2 
-12 

-12 
f,* 

CncTeMa 5. C2 - MaTpnua rropJI.D:Ka m. 

X; = (-l)i+1 (1 + c:*), 
i = 1,2, ... ,rn, 
Y1 = (c:* - 2)(1 + c:*), 
Y, = (-1/3(1 +c:*), 
i = 2, 3, ... , k - 1, k + 1, ... , m - 1, 
Yk = (-ll(2 - i*)(l + c:*), 
Ym = (-1)"'+ 1l*(l + c:*). 

c,{ 7 

; ]x-[1],Y-[H 
14 

II. TecmoBMe npu.11,epbi cucme.M .11,u11,eu'ltb!X ypaB11,rnuu C3X = Y c mpexJua2011,a.11,b

'ltb!.MU .11,ampu1.1a.11,u 06114e20 tiuJa. 
CncTeMa 6. C3 - MaTpnua rropJI.D:Ka m. 

[ 

2 -1 

C3= -1 2 
O l l 1 l 1/2 3/2, 

,X= .- 2 -1 , : ,Y,-{ ~+i)' 

2 1/m m(m-1)' 

i = 1, 
i = 2, ... ,m-1, 
i=m. 

0 -1 

CncTeMa 7. C3 - MaTpnua nopJI.D:Ka m,c:* = 10-
1

. 

-1 1 1- c:* 

1 + c:* (-l)i-l4c:•, 

0 1 r· . -.. 1 -2 

C3= I 1 ,X= 1- c:* ,Y;= i=2, ... ,m-l, 
1+(-1r,•11-2m) 

1 -2 1 m ' 

0 1 !;:!!! l+(-lrc:• i=m. 
m 

CncTeMa 8. C3 - MaTpnua rropJI.D:Ka m. 

i = 1, 

C3= -1 1 

[

. 1 -1 

0 l l 1/2 l { 1/4, 1/4 i 2 +1 
,x = : ,Y;= 2i(lli)(I+i)' 

-1 2m(l-m) 

i = 2, ... ,m-1, 
i =m. 

0 -1 1 1/2m 

CncTeMa 9. C3 - MaTpnua nopJI.D:Ka m,c:* = 10-
1

. 

1 1-c:• 0 

1 + c:* 1 
1 3 

c3 = I 1-c:* ,X= 

1 1 1
2 

- ,· 

: ,Y- I 2~,. 1 + c:* 1 1-c:· 

0 1 + c:* 1 

CncTeMa 10. C3 - MaTpnua nopJI.D:Ka m. 

1

6 3 01 11 
C3 = 4 6 3 ,X = ~ 

4 6 3 1 
0 4 6 1 
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III. TecmoBbte npu.11.epu cucme.11. yparmeuuii AX 
.11.ampu14a.11.u 06¼e20 Buda. 

Y c A 'f' AT - 3ano.1rneuubi.Atu 

CucTeMa 11. A - MaTp1rn:a rropHJJ:Ka m,E* = 10-1 . 

I 
m m-1 2 

m~l m-1 m-2 

A= : m-2 m-2 

2 
E* 1 1 

CncTeMa 12. A - MaTpuna rropHJJ:Ka m. 

333 
1 

1 

1 I

X; = 1/i, i = 1, 2, ... , m, 
m-1 m 

Y1 = L m-;+I + 3!3
, Ym = L ½ + E~ 

k=l k=2 

' Y;={m-i+l)I:f+ I: m-;+ 1 , 
k=I k=;+1 

i = 2, 3, ... , m - 1. 

{ 

A= (a;;), a;;= i+J- 1, { x; = 1/{2i + 1), i = 1, ... , m, 

i = 1, ... ,m-1,j = 1, ... ,m, Y; = f (2k+I)(i+k-I)'i = 1, ... ,m-1, 
Umt = 333, k=J. 

. - _I_ . - 2 y = ._, I + 111. 
llm3 - m+i-I ,J - , ... , m, m k~

2
(2k+l)(m+k-l) 

CucTeMa 13. A - MaTpnna rropH.!l;Ka m, E* = 10-5. 

· A= (a;;), a1; = a;1 = m-~+1 , 

j = 1, 2, ... , m - 1, 
lltm = 1 + E*, llmt = 1 - E*, 

ai; == a;i == m-~+1' 
i = 2,3, ... ,m,j = 2,3, ... ,i, 
X; = 1 - E*, i = 1, 2, ... , m, 

CncTeMa 14. A - MaTpnna rropH.!l;Ka m. 

m-1 
Y1 = {1 - E*){ L m-i+i + 1 + E*), 

k=l 
. m-1 

Y; = {1 - E*){m-:+I + L_ m~k), 
k=i 

i = 2, 3, ... , m - 1, 

Ym = {l - E*){l - E* + I: m-i+I ). 
k=2 

[ 

m m-1 

A- m;' m:1 
01 I X;={-ll/i,i=l, ... ,m, M 

YM = L (-l)k/k, 
k=l 

' i+l , i i: 1 Y;=(m-i) I:(-~)+ I: i.=..U'.'., 
1 bl bl k 

i = 1, ... ,m-1. 

CncTeMa 15. A - MaTpnna rropHJJ:Ka m. 

{ 
A= (a;;), a;;= i-i~m' 

i = 1,2, ... ,m,j = 1,2, ... ,m, { 

X; = 1/i, 

Y; = k~lkU-i+m), i = 1, ... , m. 

16 

JV. Tecmoaue npu.11.epbi cucme.11. ypaaueuuii AX 

.11.ampu14a.M.U o6¼E20 auJa. 
CucTeMa 16. A - MaTpnna rropHJJ:Ka m, E* = 10-

1 
. 

Y c A = AT - 3ano.1meuuu.11.u 

A= (a;;),a1; = a;1 = m-~+l' 
j = 1,2, ... ,m-1, 
Um!= U1m = rn + E*, 

ai; = a;i = m-\+1 , 
i = 2,3, ... ,m,j = 2,3, ... ,i, 
X; = (i + 1)/i,i = 1,2, ... ,m, 

m-1 Y = L k+l + (m+<*)(m+l) 
1 k=l k(m-k+l) m , 
__ l_illi m _!±!. 

Y; - m-i+I L k + ~ k(m-k+l)' k=l k=•+l 

Ym ';" I: kt +2(m+E*), 
k=2 

i= 1,2, ... ,m-l. 

CncTeMa 17. A - MaTpnna rHJ1b6epTa rropHJJ:Ka m. 

{ 
A= (a;;), a;;= i+J-i, 
i = 1,2, ... ,m,j = 1,2, ... ,m, 

CncTeMa 18. A - MaTpnna rrop.sciKa m. 

{ 

A= (a;;),a1; = a;1 = j, 
j = 1,2, ... ,m-1, 
Um!= UJm = 333, a;;= i+J-l, 
i = 2,3, ... _,m,j = 2,3, ... ,m, 
X; = (-1)'/i,i = 1,2, ... ,m, 

{ 

X; = 1/i,i = 1,2, ... ,m, 

Yi= I: k(i+~-l), i = 1, 2, ... , m. 
k=l 

{ 

m-1 k y = L ~ + (-1)M333 
1 k=l k2 m ' 
_m~. 

Y;- k'f
1
k(k+i-1), i = 2, 4, ... , m - 1, 

- m (-l)k 
Ym - L k(k+m-l) - 333. 

k=2 

CncTeMa 19. A - MaTpnna rropHJJ:Ka m,E* = 10-
1

. 

I 
E* m - 1 2 m I { -1 - • · - 1 2 

Xi- £, ,i- , , ... ,m, 
m - 1 m - 1 m - 2 1 Yi = m(m+1J(1-,') + (1 _ E*)2, 

A = : m - 2 m - 2 1 , Y· = (1-,')(m+i)(m-i+l) 
' 2 ) 

2 : : Ym=(2m-1)(1-E*), 
m 1 1 1 i=2,3, ... ,m-l. 

CncTeMa 20. A - MaTpnna rropHJJ:Ka m, det(A) = 0, E* = 10-
11

, a = 1 - E*, b = 1 + E*. 

["' 
b ·1r-~;-l b a b 

b • 2;+1, - ,2, ... ,m, 

A= ~ b 

: Yi =Ym = bmfi.=.!t. + a((-l)m _ ~) 
. ' k=2 2k+l 2m+l 3 ' 

m i.=.!t, . 
a 

b Yi= b L -1 - (-1)'2•' 

a b b 

k=l 2k+l 2i+l ' 
a i = 2,3, ... ,m-l. 
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C 
C 

IlaxeT nporpaID!: JINRLINPACK 

C IlporpaID!:a !NIT - nonyqem1g KOHCTaIIT 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

beta - OCHOBaIIHe CHCTeMhl c=cnem1a, 

(l<O,u>O) - HIDKHHH H BepXHHH rpaIDIULI IlOP-'llIKOB npenCTaBneHHH 
HOpMaJIH3oBaHHoro qHcna B 3BM, 

t - =cno beta-H'IlIJ.IX pasp-'ll!OB, OTBeneHHJ.IX nna XpaHeHHH 
MaIITHCcM =cna B 3BM, 

e_8 - MaKCHMrutbHoe qHcno, npencTaBHMOe B HaIIHoi 3BM, 
e_O - MHIDIMrutbHoe qHcno, npencTaBHMOe B naHHOH 3BM, 
e_1 - OTHOCHTem,HaH norpell!HOCTb B=cnem1i C HOpManH30BaHHMMH 

=cnaMH naHHoi 3BM, 

Ca Taxxe nonyqem1a napaMeTpoB HaCTpoiKH ~YHKUHH GTEXP,CHEXP [5] 
C 

C □6I11He 6noxH: COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
C 

C 

C 06paJ11em1e: 

COMMON /!CONST/ RADIX,MAXEXP,MINEXP,MANTSZ 
COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BINV 
CALL !NIT, eCnH neqaTb BMqHcneHHJ.IX KOCTaIIT He Tpe6yeTca; 
CALL INITP, ecnH KOHCTaIITM neqaTaIOTca. C 

C BMXonHMe HaIIHMe: BewecTBeHHMe KOHCTaIITM e_8,e_O,e_1,e_2=e_1/beta 
C H ue=e KOHCTaIITM beta,u,l,t. BMnaioTca B 6noxax RCONST H 
C 

C 

C 

C 

C 

C 
C 

C 

C 
C 

C 

C 

C 

C 

C 

C 

C 

C 
C 

!CONST B yxasaIIHJ.IX nocnenoBaTem,HocTaX cooTBeTCTBeHHo. 
B 6noxe ICHGT conepxaTcH cnenymI11He BMHeneHHMe napaMeTpM 
HacTpoHKH ~YHKUHH GTEXP, CHEXP: 

BINV - (real•8) BewecTBeHHoe =cno paBHOe 1/beta; 
KB - (integer) HOMep nonOBHHM ~OpMaTa, B KOTopoM XpaIIHTCH 

MnanwHH paspan nopanxa HOpManHsoBaIIHoro qHcna; 
LWT - (integer) npencTaBneHHe uenoro nop-'ll!Ka e=O B pasp-'lllax 

~opMaTa, OTBeneHHMX nna nopanxa; 
IND - (integer) KOnHqeCTBO beta-n= pa3p-'ll!OB, OTBeneHHMX nna 

nop-'ll!Ka c yqeTOM ero 3Haxa (B ~opMaTe nna xpaueHHH 
BewecTBeHuoro qHcna); 

INB - (integer) xonnqecTBo beta-nqHJ.IX pasp-'llloB, OTBeneHHJ.IX nna 
MaIITHCCM C yqeToM ee 3Haxa (B ~OpMaTe nna XpaIIeH11g 
BewecTBeHHoro =cna); 

MNE1 - (integer) npHsHaK xona (e>O)-nonoxHTem,Horo nopanxa. 
IlpH 3TOM MNE1=[eJ-k_(xon)-e; 

MNE2 - (integer) npnsHaK xona (e<O)-oTpHUaTem,Horo nop-'lllxa. 
Ilpn 3TOM MNE2=[e]-k_(xon)-e. 

SUBROUTINE !NIT 
IMPLICIT REAL•8 (A-H, 0-Z) 
INTEGER RADIX,J1(2),J2(2),J3(2),N1(2),N2(2),N3(2) 
COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
COMMON /!CONST/ RADIX,MAXEXP,MINEXP,MANTSZ 
COMMON /ICHGT/ IN0,ILT,MNE1,MNE2,INB,LWT,KB,BINV 
EQUIVALENCE (J1,R1),(J2,R2),(J3,R3) 
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!) 
,I 

C 

C 

C 

C 

C 

C 

EQUIVALENCE (OVFLO,N1),(UNDFLO,N2) ,(EPS,N3) 
GOTO 1 
ENTRY INITP 
LPCONST=1 

1 R1=1D0 
RADIX=! 
KB=1 

UIIKJI llOIICKA (BETA) - OCHOBAHll51 CIICTEMII C411CilEHll51 
2 RADIX=RADIX+1 

R2=RADIX 
R3=1DO/R2 
ILT=J2 ( 1 )-Ji( 1) 
INO=J2(2)-J1(2) 
IF(ILT.NE.(J1(1)-J3(1)).0R.INO.NE.(J1(2)-J3(2))) GOTO 2 

UIIKJI n□IICKA t - PA3P51IlOB OTBEilEHHIIX M51 XPAHEHIIII MAHTIICCII m 

D=R3•(R2-R1) 
UNDFLO=D 
MANTSZ=O 
BINV=R3 
IF(INO.EQ.O) GOTO 3 
ILT=INO 
KB=2 

3 OVFLO=UNDFLO 
MANTSZ=MANTSZ+1 
D=D•R3 
UNDFLO=UNDFLO+D 
EPS=UNDFLO 
IF(EPS.LT.R1) GOTO 3 
EPSMIN=R1-0VFLO 
MINEXP=2-MANTSZ 
EPS=EPSMIN 
UNDFLO=EPS•R2 
MNE2=N2(KB) 
IF(MNE2.LT.N3(KB)) MNE2=-MNE2 
MNE2=MNE2/ILT-MINEXP 
I=IABS(N3(KB)-N2(KB)) 

UIIKJI BU"IIICREHll51 e_O - MIIHIIMAnhHO IlPEilCTABIIM□ro 

B 3BM "IIICRA II Ero IlOP51IlKA 
4 UNDFLO=EPS 

MINEXP=MINEXP-1 
D=UNDFLO•R3 
EPS=D 
IF(EPS.GT.ODO.AND.I.EQ.IABS(N3(KB)-N2(KB))) GOTO 4 

UIIKJI B1mcnEHll51 u - IlOP51IlKA MAKCIIMAnhHO IlPEilCTABIIM□ro 

B 3BM "IIICilA e_B 
EPS=R1 
D=R2 
1=1 

5 MAXEXP=2•I 
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C 

INO=N3(KB).OR.INO 
IF(MAXEXP.GE.-MINEXP) GOTO 6 
EPS=EPS•D 
D=D•D 
I=MAXEXP 
GOTO 5 

6 IF((MAXEXP+MINEXP).LE.1) MAXEXP=MAXEXP-1 
C llHKJI Blfl!HCJIEHHH e_8 - MAKCHMAJJbHO IlPE.llCTABHMOro B 3BM 4HCJIA 

C 

OVFLO=OVFLO•EPS 
DO 7 K=I,MAXEXP 
OVFLO=OVFLO•R2 

7 CONTINUE 

EJIOK Blfl!HCJIEHHH IlAPAMETPOB BIIIIEJIEHHH Il0P511IKA H MAHTIICCII 4HCJIA 
EPS=R3•R3 
I=MINO(N3(KB),N2(KB),J3(KB)) 
INO=(INO-I).OR.(N2(KB)-I).OR.(J3(KB)-I) 
INO=INO.OR.(N3(KB)-I) .OR.(J1(KB)-I) 
INB=.NOT.INO 
LWT=J3(KB).AND.INO 
MNE1=LWT/ILT 
EPS=EPSMIN•R2 
IF(LPCONST.NE.1) GOTO 8 
PRINT*,'The constants of mashin's arithmetic 
PRINT9, MAXEXP,OVFLO,MINEXP,UNDFLO,RADIX,EPS,MANTSZ,EPSMIN 

9 FORMAT(1X,'MAXEXP=' ,I8,' OVFLO=' ,1PE24.15E3,/, 
* 
* 
* 

8 RETURN 
END 

1X,'MINEXP=' ,I8,' UNDFL0=',1PE24.15E3,/, 
1X,' RADIX=',I8,' EPS=',1PE24.15E3,/, 
1X,'MANTSZ=' ,I8,' EPSMIN=' ,1PE24.15E3) 

C IlonnporpaMMa-tyHKUHH GTEXP - Bl>Il!eneHHH MaHTHCChl H nopgnxa BemecTBeHHoro 
C qncna 
C 061l!He 6noxn: COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BINV 
C 06pameHne: RM=GTEXP(R,E) 

BxonHUe naHHUe: R - (real•8) BemecTBeHHoe qncno, nopHnoK H MaHTncca C 
C KOToporo Bl>Il!enHeTCH. EnoK ICHGT conepIHT HacTpoe=e 

napaMeTpu, onpeneneHHUe B INIT (n;rm sapaHee HsBecTHUe); 
C BuxonHUe naHHUe: RM - (real•B) conepIHT Bl>Il!eneHHyio MaHTHccy =cna R; 

E - (integer) conepIHT Bl>Il!eneHmiii: nopHnoK qncna R 

C 

C 

C 

REAL FUNCTION GTEXP•B(R,E) 
INTEGER 1(2),E 
REAL•8 R,Z,BINV 
COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BINV 
EQUIVALENCE (Z,I) 
IF(R.EQ.ODO) GOTO 2 
Z=R 
J=MNE1 
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C 

E=(I(KB).AND.INO)/ILT 
IF(DABS(Z).GE.BINV) GOTO 3 
IF(MNE2.LT.O) E=-E 
J=MNE2 

3 E=E-J 
I(KB)=(I(KB).AND.INB).OR.LWT 
GTEXP=Z 

1 RETURN 
2 GTEXP=O· 

E=O 
GOTO 1 
END 

C IlonnporpaMMa-tyHKUHH CHEXP - BOCCTaHaBH8HllH BemecTBeHl[Oro qncna no ero 
C MaHTHCCe H nopHnKY 

C 
C 061l!He 6noxH: COMMON /ICONST/ RADIX,MAXEXP,MINEXP,MANTSZ 

C COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BlNV 
C 06pameHHe: R=CHEXP(RM,E) 
C BxonHUe naHHUe: RM - (real•B) MaHTHcca qncna R; E - (integer) nopHnOK 
C qncna R. EnoKH !CONST H ICHGT conepxaT sneMeHThl, 
C onpeneneHHUe B INIT (HnH sapaHee H3BecTHUe); 
C BuxonHUe naHHUe: R - (real•B) conepIHT BewecTBeHHoe qncno beta·E RM=R 

C 
REAL FUNCTION CHEXP•B(R,E) 
INTEGER 1(2),L,J,E,RADIX 
REAL•B R,Z,BINV 
COMMON /ICHGT/ INO,ILT,MNE1,MNE2,INB,LWT,KB,BINV 
COMMON /ICONST/ RADIX,MAXEXP,MINEXP,MANTSZ 
EQUIVALENCE (Z,I) 
IF(E.EQ.O.OR.R.EQ.ODO) GOTO 2 
Z=R 
K=MNE1 
J=(I(KB) .AND.INO)/ILT 
IF(DABS(Z).GE.BINV) GOTO 4 
IF(MNE2.LT.O) J=-J 
K=MNE2 

4 L=J-K+E 
IF(L.GT.MAXEXP) L=MAXEXP 
K=MNE1 
IF(L.GT.O) GOTO 5 
IF(L.LT.MINEXP) GOTO 3 
K=IABS(MNE2) 
IF(MNE2.LT.O) L=-L 

5 I(KB)=(I(KB).AND.INB).OR.((L+K)•ILT) 
CHEXP=Z 

1 RETURN 
2 CHEXP=R 

GOTO 1 
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C 

3 CHEXP=O 
GOTO 1 
END 

C IlporpaMMa Lin2dsysccmSolver - o6pamemrg UBYXl!HaroHam,mrx MaTpHU C_2 H 
C pememrg CHCTeM mrneHmIX ypaBHemtii C_2X=Y 
C (MeTOU KpHTH'leCKHX KOMilOHeHT [1-4]) 
C 
C 06U01e 6noxH: COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
C 06pamemre: CALL Lin2dsysccmSolver(M,R,N,INF,IM,JM,B,DET) 
C BxouHI,Ie UaHHI,Ie: Enox RCONST conepllUIT BewecTBeHHI,Ie KOHCTaHThl 
C e_8,e_O,e_1,e_2=e_1/beta, onpeneneHHI,Ie B !NIT 
C (HnH 3apaHee H3BeCTHI,Ie); 
C M - (integer) nopgnox KBanpaTHOH MaTPH111I C_2; 
C N - (integer) nepBaH pa3MepHOCTb Maccima B (N=M); 
C R - (real*8) onHoMepHI,IH (HnH nByMepHI,IH) Maccim 
C pa3MepHOCTH 2M. Ha Bxoue B Maccime R pa3MewaeTCH 
C HCXOUHag MaTpHUa C_2 B BMe 
C 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 
C 

C 

C 
C 

C 

C 

C 

C 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

R=[*,q_1,r_2,q_2, ... ,r_{M-1},q_{M-1},r_M,q_M]. (*) 

3uecb {r_i}-m_{i=2} - BHenHaroHam,HI,Ie 3neMeHThl MaTpH111I 
C_2, Cl!MBOllOM * OTMe~eHI,I =eHKH, KOTOpMe npH BBone He 
3anOnHJDOTCH; 

INF - (integer): INF=1, ecnH 3ana~a pemaeTcH c 
BepxHeUBYXl!HaroHam,HoH MaTpHUeH; INF=-1, ecnH 3ana~a 
pemaeTCH C HIUCHeUBYXl!HarOHaJII,HOH MaTpHUeH; 

IM,JM - (integer). EcnH JM=O, To pemaeTcH cHcTeMa C_2X=Y. IlpH 
3TOM IM - ~Hcno npaBMX ~acTeH. EcnH xe JM=k (k<=IM), 
TO B=cnJDOTCH 3lleMeHTI,I o6paTHOH K C_2 MaTpHULI, 
HaxouHU01ecx B cTon6uax c HOMepaMH k,k+1, ... ,IM. IlpH 
3TOM k - HOMep nocnenHero B=cnHeMoro cTon6ua 
o6paTHOH MaTpH111I; 

B - (real*8) nByMepHI,IH Maccim (ecnH OTBeueHHax naM&Tb 
KOMnbmTepa He nocTaTo=a unx xpaHemrx Maccima B 
pa3MepHOCTH [N,IM], To o6pamemre x nonnporpaMMe 
Lin2dsysccmSolver opraHH3yeTcH caMHM nonh3oBaTeneM B 
IIl!Kne C COOTBeTcTBymWHM BMneneHReM H3 B 6noKOB 
HYimrx pa3MepoB. B ~aCTHOCTH, B MOXeT 6MTb OUHOMep=, 
ecnH IM=1). EcnH pemaeTcH CHcTeMa C_2X=Y, T.e. JM=O, 
TO Maccim.B HMeeT pa3MepHOCTb [N,IM]. IlpH 3TOM BB 
XpaHHTCH BeKTOpM IlpaBMX ~aCTeH Y_j B BMe 

Y_1 Y_2 

I b_ {11} b_ {12} 
I b_{21} b_{22} 

B=I 
I b_{N1} b_{N2} 

Y_{IM} 

b_{1IM} I 
b_{2IM} I 

I. 
b_{NIM} I 
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{**) 

C 

C 

C 

C 

C 

C 

C 

EcnH B=HcnxroTCH 3lleMeHThl o6paTHOH K C_2 MaTpH111I, 
T.e. JM!=O, TO MaCCHB B HMeeT pa3MepHOCTb [N,IM-JM+1]; 

DET - (real*8), ecnH Ha Bxone DET=1, TO Ha BMXone 
DET=det(C_2) - onpenenHTenb MaTpH111I C_2, ecnH Ha BXOne 
DET=O, TO B=cnemrx onpenenHTenx He npoH3BOnHTCH. 

C BMXonHI,Ie u=e: INF - (integer): 

C 

C 

C 

C 

C 

C 
C 

* 

INF=O - HopManbHoe 3aBepmemre pa6oThl nonnporpaMM; 
INF=-1 - HCXOnHaH MaTPHUi BMpOUeHa; 

B - (real*8) MaCCHB conepllUIT MaTpHIIy pemeHRH H 3neMeHTOB 
o6paTHOH MaTpH111I B BHne <••); 

DET - (rea1•8) conepxHT B=cneHHI,IH onpenenHTenb MaTpH111I C_2, 
ecnH Ha Bxone DET=1 

SUBROUTINE Lin2dsysccmSolver(M,R,N,K1,IM,JM,B,DET) 
IMPLICIT REAL•8(A-H, 0-Z) 
DIMENSION R(2,*),B{N,*)· 
COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 

IF(M.LE.O.OR.N.LE.O) PRINT100,M,N 
K=K1 
K1=-1 
L=(K+1)/2 
M2=M 
IF(K.EQ.-1) M2=1 
M1=M-M2+1 
Q1=2DO*EPS 
IF(DET.EQ.ODO) GOTO 2 
DET=1DO 
IE=O 
DO 1 I=M1,M2,K 
DET1=GTEXP(R(2,I),JE) 
DET=DET*DET1 
DET=GTEXP(DET,IJE) 
IE=IE+JE+IJE 

1 CONTINUE 
DET=CHEXP(DET,IE) 

2 IF(DABS(R(2,M2)).LT.UNDFLO) R(2,M2)=EPS 
IF(JM.NE.O) GOTO 10 
DO 9 J=1,IM 
I=M2 
B(M2,J)=B(M2,J)/R{2,M2) 

3 I=I-K 
IF(DABS{R(2,I)).LT.UNDFLO) RETURN 
D1=(B(I,J)-R(1,I+L)•B(I+K,J))/R{2,I) 
IF(I.EQ.M1) GOTO 8 
DB=DABS(B(I,J)) 
IF(DABS(DABS(R(2,I)*D1+R(1,I+L)*B(I+K,J))-DB).GT.Q1) GOTO 4 
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C 

B(I,J}=D1 
GOTO 3 

4 D=R(1,I+L)•B(I+K,J) 
DO=B(I,J} 

5 D1=DO/R(2,I)-D/R(2,I) 
D2=DO/R(2,I) 
B(l,J)=D1 
IF(I.EQ.M1) GOTO 9 
I=I-K 
IF(DABS(R(2,I)) .LT.UNDFLO) RETURN 
DO=B(l,J)-R(1,I+L)•DO/R(2,I+K) 
lF(DABS(D) .GT.DABS(R(1,I+L))) GOTO 6 
D=-D/R(2,I+K)•R(1,I+L) 
GOTO 7 

6 D=-R(1,l+L)/R(2,I+K)•D 
7 IF(DABS(D).GE.1DO/EPS) GOTO 4 

IF(DABS(DABS(DO+R(1,I+L)•D2)-DABS(B(l,J}}).GT.Q1) GOTO 4 
GOTO 5 

8 B(I,J}=D1 
9 CONTINUE 

GOTO 19 

10 J=O 
DO 18 JO=JM,IM 
J=J+1 
I=JO 
IF(DABS(R(2,I)) .LT.UNDFLO) RETURH 
DO 11 L1=M2,I+K,-K 

11 B(L1,J)=ODO 
B(I,J)=1DO/R(2,I) 
lF(l.EQ.M1) GOTO 18 

12 I=I-K 
IF(DABS(R(2,I)).LT.UNDFLO) RETURN 
D1=-R(1,I+L)•B(l+K,J}/R(2,I) 
IF(l.EQ.M1) GOTO 17 
lF(DABS(R(2,I)•D1+R(1,I+L)•B(I+K,J)}.GT.Q1) GOTO 13 
B(I,J)=D1 
GOTO 12 

13 D=R(1,I+L)•B(I+K,J) 
14 D1=-D/R(2,I) 

B(I,J}=D1 
IF(I.EQ.M1) GOTO 18 
I=I-K 
IF(DABS(R(2,I)).LT.UNDFLO) RETURN 
IF(DABS(D).GT.DABS(R(1,I+L))) GOTO 15 
D=D1*R(1,I+L) 
GOTO 16 

15 D=-R(1,I+L)/R(2,I+K)•D 
16 IF(DABS(D).GE.1DO/EPS) GOTO 13 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

! C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

GOTO 14 
17 B(I,J)=D1 
18 CONTINUE 
19 K1=0 

RETURN 
100 FORMAT(' MORN LESS THEN O ON PROGRAM Lin2dsysccrnSolver: M=', 

* 12,' N=' ,12) 
END 

IlporpaMMa Lin3dsysccrnSolver - o6pameHHH TpeXJtHaroHam.HLIX MaTpHU C_3 H 
peweHHH CHCTeM.mtHeihwx ypa11HeHHH C_3X=Y 

(MeTon KpHTH'leCKHX KOMilOHeHT [1-4]) 

0611U'le 6noKH: COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
06pameHHe: CALL Lin2dsysccrnSolver(M,R,N,lNF,IM,JM,B,A,DET) 
BxonHl>le naHHl>le: 6noK RCONST conepJKHT BemecTBeHHl>le KOHCTaHThl 

e_8,e_O,e_1,e_2=e_1/beta, onpeneneHlll>Ie B !NIT 
(HJIH 3apaHee H3BeCTHl>le); 

M - (integer) nopanoK KBanpaTHOH MaTpl{ll!,I C_3; 
N - (integer) nepnag pa3MepHOCTb MaCCHBa B (N=M); 
R - (real•8) onHoMepHl>IH (HJIH nnyMepHl>IH) MaccHB 

pa3MepHOCTH 3M. Ha Bxone B MaCCHBe R pa3MemaeTCH 
HCXOnHaH MaTpHUa C_3, ecnH OHa HeCHMMeTpH'l'.HaH, B BHne 

R=[•,q_1,p_2,r_2,q_2, ... ,p_M,r_M,q_M]. <•••) 

Ecmt OHa CHMMeTpH'IHaH, TO B BHne (•). 3necb cmmonoM * 
OTMeqeHI,I gqeiKH, KOTOpMe npH BBone He 3anol!HmoTca; 

INF - (integer): INF=1, ecmt 3anaqa pewaeTCH c cHMMeTPH'IHOH 
TpeXJtHarOHafil,HOH MaTpHUei; INF=-1, ecnH 3anaqa pewaeTCX 
C HeCHMMeTpH'IHOH TpeXJtxaroHam.HOH MaTpHUei; 

IM,JM - (integer). EcnH JM=O, To pewaeTcx cKcTeMa C_3X=Y. IlpH 
3TOM IM - qxcno npa11MX qacTei. EcnH xe JM=k (k<=IM), 
TO B=cnmoTcH 3neMeHTLI o6paTHOH K C_3 MaTPKIIM, 
HaxonHIIU'leCH B CTon6uax c HOMeprum k,k+1, ... ,IM. IlpH 
3TOM k - HOMep nocnenHero B=cnxeMoro cTon6ua 
o6paTHOH MaTpKIIM; 

B - (real•8) nByMepHl>IH MaCCHB (ecnH OTBenelOlaJl IlaMXTb 
KoMilbmTepa He nocTaTo'IHa nnx xpaHeHHH MaccHBa B 
pa3MepHOCTH [N,IM], TO o6pameHHe K nonnporpaMMe 
Lin3dsysccmSolver opraHH3yeTcx caMHM nonL30BaTeneM B 
UHKne C cooTBeTCTBymmHM BLllleneHHeM H3 B 6noKOB 
HYXHLIX pa3MepoB. B qacTHOCTH, B MOieT 6= OnHOMeplWM, 
ecnH IM=1). EcnH pewaeTCX CHCTeMa C_3X=Y, T.e. JM=O, 
TO MaCCHB B HMeeT pa3MepHOCTb [N,IM]. IlpH 3TOM BB 
XpaHXTCX BeKTOpM npaBMX qacTeH Y_j B BHne <••). 
EcnH B=cn.DJTCX 3neMeHTLI o6paTHOH K C_3 MaTPHUM, 
T.e. JM!=O, TO MaCCHB B HMeeT pa3MepHOCTb [N,IM-JM+1]; 

A - (real•8) pa6oqxi MaCCHB pa3MepHOCTH [3,M]; 
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C 

C 

DET - (real*8) ec= Ha Bxone DET=1, TO Ha Bwcone 
DET=det(C_3) - onpene=Tem. MaTpHIW C_3, ec= Ha Bxone 

C DET=O, TO BIJtmcneHH& onpene=Tenx He npoH3BonHTc&. 
C BwconHLie naHHLie: INF - (integer): 
C 
C 

C 

C 

C 

C 

C 

* 

INF=O - HopMam.Hoe 3aBepweHHe pa6on.r nonnporpaMM; 
INF=-1 - HCXOnHa& MaTpHila BUJ>OlK.lleHa; 

B -

DET -

(real*8) MaCCHB conepllHT MaTPHilY peweJIHR H 3neM0HTOB 
o6paTHOH MaTpHIW B BHne (**); 
(real*8) conepllHT BIJtmcneHHLIH onpene=Tem. MaTpHIW C_3, 
ecnH Ha Bxone DET=1 

SUBROUTINE Lin3dsysccmSolver(M,R,N,INF,IM,JM,B,A,DET) 
IMPLICIT REAL•8(A-H, 0-Z) 
DIMENSION R(•),B(N,•),A(N,•) 
COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 

IF(M.LE.O.OR.N.LE.O) PRINT100,M,N 
IS=1 
DET1=DET 
Q1=2DO•EPS 
IN1=IABS(INF)+1 
IQ=(S-ISIGN(1,INF))/2 
JQ=2-IQ 
INFO=INF 
INF=-1 

71 IS=-IS 
M2=M+1 
I=M2•(1-IS)/2+IS 
M2=M2-I 
IN=IN1-IS 
NQ=JQ+IS 
MQ=JQ•(1-IS)+IS 
IL=O 
I1=I 
A(I,IN)=R(IQ•I+JQ) 

1 KQ=IQ*I 
IF(I.EQ.M2) GOTO 4 
I=I+IS 
IF(DABS(A(I-IS,IN)).GE.UNDFLO) GOTO 2 
A(I,IN)=-R(KQ+MQ)•R(KQ+NQ) 
DET=A (I, IN) 
IF(DABS(DET).LT.UNDFLO) RETURN 
IL=1 
IF(I.EQ.M2) GOTO 69 
I=I+IS 
A(I,IN)=R(IQ•I+JQ) 
GOTO 1 

2 A(I-IS,IN1)=R(KQ+MQ)/A(I-IS,IN) 
IF(DABS(A(I-IS,IN1)).GT.1DO) IL=1 
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IF(DABS(R(KQ+MQ)).GT.DABS(R(KQ+NQ))) GOTO 3 
A(I,IN)=R(IQ*I+JQ)-A(I-IS,IN1)•R(KQ+NQ) 
GOTO 1 

3 A(I,IN)=R(IQ•I+JQ}-R(KQ+NQ)/A(I-IS,IN)•R(KQ+MQ) 
GOTO 1 

4 DET=A(I,IN) 
IF(DABS(DET).LT.UNDFLO) A(I,IN)=EPS 
IF(IL.NE.O) GOTO 69 
IF(JM.NE.O) GOTO 8 

C SOLUTION WITH THE SWEEP METHOD 
DO 7 J=1,IM 
B(I1,J)=B(I1,J)/A(I1,IN) 
DO 5 L=I1+IS,I,IS 

5 B(L,J)=(B(L,J)-R(IQ*(L-IS)+NQ}•B(L-IS,J})/A(L,IN) 
DO 6 L=I-IS,11,-IS 

6 B(L,J)=B(L,J}-A(L,IN1)*B(L+IS,J) 
7 CONTINUE 

GOTO 72 
C INVERSION WITH THE SWEEP METHOD 

8 J=O 
DO 12 J1=JM,IM 
J=J+1 
DO 9 L=I1,J1-IS,IS 

9 B(L,J)=ODO 
B(J1,J)=1DO/A(J1,IN) 
DO 10 L=J1+IS,I,IS 

10 B(L,J)=-R(IQ*(L-IS)+NQ)/A(L,IN)*B(L-IS,J) 
DO 11 L=I-IS,J1,-IS 

11 B(L,J}=B(L,J)-A(L,IN1)*B(L+IS,J) 
DO 12 L=J1-IS,I1,-IS 
B(L,J)=-A(L,IN1)*B(L+IS,J) 

12 CONTINUE 
GOTO 72 

69 IF(IS.EQ.-1) GOTO 71 
C 

M1=M2-IS 
NI=IN1+IS 
NQ1=NQ 
NQ=JQ-IS 
MQ=JQ•(1+IS)-IS 
IF(JM.NE.O) GOTO 38 
DO 37 J=1,IM 
D=B(I1 ,J} 
DO=B(M2,J) 
DO 13 L=I1+IS,M2,IS 
A(L,IN1)=-R(IQ•(L-IS)+NQ1)•D 
D=A(L,IN1) 
IF(DABS(A(L-IS,IN)).LT.UNDFLO) GOTO 13 
A(L,IN1)=A(L,IN1)/A(L-IS,IN) 
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D=B(L,J)+A(L,IN1) 
13 CONTINUE 

B(M2,J)=D/A(M2,IN) 
D2=DABS(DO) 
L=M2 
LK=M2 

14 KQ=L*IQ 
L=L-IS 
D0=-R(KQ+NQ)•DO 
IF(DABS(A(L+IS,NI}).LT.UNDFLO) GOTO 20 
DO=B(L,J)+DO/A(L+IS,NI) 
IF(L.EQ.11) GOTO 36 
IF(DABS(A(L-IS,IN)).LT.DABS(A(L+IS,NI))) GOTO 16 
D1=A(L,IN) 
IF(L.EQ.M1) GOTO 15 
IF(DABS(A(L+2•IS,NI)).LT.UNDFLO) GOTO 19 

15 D1=D1-R(KQ+NQ)•R(KQ+MQ)/A(L+IS,NI) 
GOTO 19 

16 IF(DABS(A(L-IS,IN)).GE.UNDFLO) GOTO 17 
IF(DABS(A(L,IN)).LT.UNDFLO) RETURN 
D=A(L,IN1)/A(L,IN) 
GOTO 21 

17 D1=A(L,NI) 
IF(L.EQ.11+1S) GOTO 18 
IF(DABS(A(L-2*1S,IN)).LT.UNDFLO) GOTO 19 

18 D1=01-R(IQ•L+NQ)*R(IQ•L+MQ)/A(L-IS,IN) 
19 IF(DABS(D1).LT.UNDFLO) RETURN 

D=(DO+A(L,IN1))/D1 
GOTO 21 

20 IF(L.EQ.11) GOTO 36 
IF(DABS(A(L,NI)).LT.UNDFLO) RETURN 
D=D0/A(L,NI) 

21 D3=0D0 
IF(L.NE.M1) D3=R(KQ+NQ+IQ)•B(L+2•IS,J) 
IF(RL(R(KQ+MQ)*D,R(KQ+JQ)•B(L+IS,J),D3,D2).LE.Q1) GOTO 35 

22 IF(DABS(A(L,IN)).GE.UNDFLO) GOTO 23 
B(L,J)=D 
IF(LK.NE.M2) B(L,J)=DD+D1 
IF(L.EQ.11) GOTO 37 
L=L-IS 

23 D2=R(IQ•L+JQ) 
LK=L-IS 
D=-R(IQ•(L+IS)+NQ)/A(L,IN)•B(L+IS,J) 
D0=B(L,J) 
DD=(A(L,IN1)+D0)/A(L,IN) 
D1=D 

24 KQ=L•IQ 
A(L,IN1)=DD 
DD2=DABS(B(L,J)) 
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B(L,J}=DD+D1 
IF(L.EQ.11) GOTO 37 
L=L-IS 
D4=02 
D=-R(KQ+NQ)*D 
IF(DABS(A(L,IN)).GE.UNDFLO) D=D/A(L,IN) 
IF(DABS(D).GT.1D0/EPS) GOTO 22 
IF(DABS(D2).GE.UNDFLO) GOTO 25 
D2=R(KQ+MQ) 
IF(L.EQ.11) GOTO 34 
IF(DABS(D2).LT.UNDFLO) RETURN 
DD=DO/D2 
D1=D 
D03=0D0 
IF(L.NE.LK) DD3=R(KQ+NQ+IQ)•A(L+2•IS,IN1) 
IF(RL(R(KQ+MQ)•DD,R(KQ+JQ)•A(L+IS,IN1),DD3,DD2).GT.Q1) GOTO 22 
DD2=DABS(B(L,J}} 
A(L,IN1)=DD 
B(L,J)=DD+D 
KQ=L*IQ 
L=L-IS 
D=-R(KQ+NQ)/A(L,IN)•D 
DO=B(L,J)-R(KQ+NQ)•DD 
D2=R(IQ*L+JQ) 
IF(L.EQ.11) GOTO 34 
IF(DABS(D).GT.1D0/EPS} GOTO 22 
IF(DABS(A(L-IS,IN)).LT.UNDFLO) GOTO 29 
D1=A(L,IN) 
GOTO 32 

25 DO=B(L,J)-R(KQ+NQ)•DO/D2 
IF(DABS(R(KQ+NQ)).LT.DABS(R(KQ+MQ))) GOTO 26 
D3=R(KQ+MQ)/D2•R(KQ+NQ) 
GOTO 27 

26 D3=R(KQ+NQ)/D2•R(KQ+MQ) 
27 D2=R(IQ•L+JQ)-D3 

IF(L.EQ.11) GOTO 34 
IF(DABS(A(L-IS,IN)).LT.DABS(D4)) GOTO 28 
D1=A(L,IN)-D3 
GOTO 32 

28 IF(DABS(A(L-IS,IN)).GE.UNDFLO) GOTO 30 
29 IF(DABS(A(L,IN)).LT.UNDFLO) RETURN 

DD=A(L,IN1)/A(L,IN) 
D1=0D0 
GOTO 33 

30 D1=02 
IF(L.EQ.I1+IS) GOTO 31 
IF(DABS(A(L-2•IS,IN)).LT.UNDFLO) GOTO 32 

31 D1=D1-R(IQ•L+NQ)•R(IQ•L+MQ)/A(L-IS,IN) 
32 IF(DABS(D1).LT.UNDFLO) RETURN 
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C 

DD=(A(L,IN1)+DO)/D1 
D1=D 

33 DD3=0DO 
IF(L.NE.LK) DD3=R(KQ+NQ+IQ)*A(L+2*IS,IN1) 
IF(RL(R(KQ+MQ)*DD,R(KQ+JQ)*A(L+IS,IN1),DD3,DD2).GT.Q1) 
GOTO 24 

34 IF(DABS(D2).LT.UNDFLO) RETURN 
B(L,J)=DO/D2+D 
GOTO 37 

35 D2=DABS(B(L,J)) 
B(L,J)=D 
IF (L.NE.11) GOTO 14 

36 B(I1,J)=DO/A(I1,NI) 
37 CONTINUE 

GOTO 72 

38 J=O 
DO 68 Ji=JM,IM 
J=J+1 
L=M2 
B(J1,J)=1DO 
IF(J1.EQ.I1) GOTO 40 
IF(DABS(A(J1-IS,IN)).GE.UNDFLO) GOTO 40 
DO 39 I=J1,M2,IS 

39 B(I,J)=ODO 
L=J1 
GOTO 42 

40 DO 41 I=J1+IS,M2,IS 
B(I,J)=-R(IQ*(I-IS)+NQ1)*B(I-IS,J) 
IF(DABS(A(I-IS,IN)).LT.UNDFLO) GOTO 41 
B(I,J)=B(I,J)/A(I-IS,IN) 

41 CONTINUE 
B(M2,J)=B(M2,J)/A(M2,IN) 

42 LK=M2 
D0=1DO 
LM=I1 
IF(J1.EQ.M2) GOTO 44 
IF(DABS(A(J1+IS,NI)).GE.UNDFLO) GOTO 44 
DO 43 I=I1,J1,IS 

43 B(I,J)=ODO 
LM=J1 
IF(L.EQ.LM) GOTO 68 

44 KQ=IQ*L 
L=L-1S 
D=ODO 
IF(L.GE.J1) GOTO 45 
D1=A(L,NI) 
B(L,J)=-R(KQ+NQ)*DO 
DO=B(L,J) 
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GOTO 22 

IF(DABS(A(L+IS,NI)).LT.UNDFLO) GOTO 50 
B(L,J)=B(L,J)/A(L+IS,NI) 
DO=B(L,J) 

45 IF(L.EQ.11) GOTO 67 
IF(DABS(A(L-1S,IN)).LT.DABS(A(L+IS,NI))) GOTO 47 
IF(DABS(A(L+IS,NI)).LT.UNDFLO) GOTO 66 
D1=A(L,IN) 
IF(L.EQ.M1) GOTO 46 
IF(DABS(A(L+2*IS,NI)) .LT.UNDFLO) GOTO 50 

46 D1=D1-R(KQ+NQ)*R(KQ+MQ)/A(L+IS,NI) • 
GOTO 50 

47 D1=A(L,IN) 
IF(DABS(A(L-IS,IN)).GE.UNDFLO) GOTO 51 
IF(L.GE.J1) GOTO 50 
GOTO 66 

51 D1=A(L,NI) 
IF(L.EQ.11+1S) GOTO 49 
IF(DABS(A(L-2•1S,IN)).LT.UNDFLO) GOTO 50 

49 D1=D1-R(IQ•L+NQ)•R(IQ•L+MQ)/A(L-IS,IN) 
50 IF(DABS(D1).LT.UNDFLO) RETURN 

D=B(L,J)/D1 
D3=0DO 
IF(L.NE.M1) D3=R(KQ+NQ+IQ)•B(L+2•IS,J) 
D2=0D0 
IF(L+IS.EQ.J1) D2=1DO 
If(RL(R(KQ+MQ)•D,R(KQ+JQ)•B(L+IS,J),D3,D2).LE.Q1) GOTO 66 

52 IF(DABS(A(L,IN)).GE.UNDFLO) GOTO 53 
B(L,J)=D 
IF(LK.NE.M2) B(L,J)=DD+D1 
IF(L.EQ.LM) GOTO 68 
L=L-IS 

53 D2=R(IQ•L+JQ) 
DD1=0D0 
LK=L 
D=-R(KQ+NQ)/A(L,IN)•B(L+IS,J) 
DD=ODO 
IF(LK.GE.J1) DD=B(L,J)/A(L,IN) 

54 D1=D 
55 KQ=L•IQ 

DO=B(L,J) 
B(L,J)=DD+D1 
IF(L.EQ.LM) GOTO 68 
L=L-IS 
D4=D2 
D=-R(KQ+NQ)•D 
IF(DABS(A(L,IN)).GE.UNDFLO) D=D/A(L,IN) 
IF(LK.LT.J1) GOTO 54 
IF(DABS(D2).GE.UNDFLO) GOTO 56 
D2=R(KQ+MQ) 
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..... 

IF(L.EQ.11) GOTO 65 
IF(DABS(D2) .LT.UNDFLO) RETURN 
DD2=DD1 
DD1=DD 
DD=ODO 
IF(L.LT.J1) DD=DO/D2 
DD3=DABS(R(KQ+MQ)•DD+R(KQ+JQ)•DD1+R(KQ+NQ+IQ)•DD2) 
IF(L+IS.EQ.J1) DD3=DABS(1DO-D3) 
IF(DD3.GT.Q1) GOTO 52 
DO=B(L,J) 
B(L,J)=DD+D 
KQ=L•IQ 
L=L-IS 
D=-R(KQ+NQ)/A(L,IN)•D 
IF(DABS(D).GT.1DO/EPS) GOTO 52 
IF(L.LT.J1) B(L,J)=-R(KQ+NQ)•DD 
D2=R(IQ•L+JQ) 
IF(L.EQ.11) GOTO 65 
IF(DABS(A(L-IS,IN)).LT.UNDFLO) GOTO 60 
D1=A(L,IN) 
GOTO 63 

56 IF(L.LT.J1) B(L,J)=-R(KQ+NQ)•DO/D2 
IF(DABS(R(KQ+NQ)).LT.DABS(R(KQ+MQ))) GOTO 57 
D3=R(KQ+MQ)/D2•R(KQ+NQ) 
GOTO 58 

57 D3=R(KQ+NQ)/D2•R(KQ+MQ) 
58 D2=R(IQ•L+JQ)-D3 

IF(L.EQ.11) GOTO 65 
IF(DABS(D).GT.1DO/EPS) GOTO 52 
IF(DABS(A(L-IS,IN)).LT.DABS(D4)) GOTO 59 
D1=A(L,IN)-D3 
GOTO 63 

59 IF(DABS(A(L-IS,IN)).GE.UNDFLO) GOTO 61 
60 DD2=DD1 

DD1=DD 
IF(DABS(A(L,IN)).LT.UNDFLO) RETURN 
DD=B(L,J)/A(L,IN) 
D1=0DO 
GOTO 64 

61 D1=D2 
IF(L.EQ.I1+IS) GOTO 62 
IF(DABS(A(L-2•IS,IN)).LT.UNDFLO) GOTO 63 

62 D1=D1-R(IQ•L+NQ)•R(IQ•L+MQ)/A(L-IS,IN) 
63 IF(DABS(D1).LT.UNDFLO) RETURN 

DD2=DD1 
DDt=DD 
DD=B(L,J)/D1 
D1=D 

64 DD3=DABS(R(KQ+MQ)•DD+R(KQ+JQ)•DD1+R(KQ+NQ+IQ)•DD2) 
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IF(L+IS.EQ.J1) DD3=DABS(1DO-DD3) 
IF(DD3.LE.Q1) GOTO 55 
GOTO 52 

65 IF(DABS(D2).LT.UNDFLO) RETURN 
B(L,J)=B(L,J)/D2+D 
GOTO 68 

66 B(L,J)=D 
IF (L.GT.LM) GOTO 44 
GOTO 68 

67 B(L,J)=B(L,J)/A(L,NI) 
68 CONTINUE 
72 INF=O 

IF(DET1.EQ.ODO) DET=ODO 
IF(DABS(DET).LT.UNDFLO) RETURN 
DET=1DO 
IE=O 
DO 73 I=M2,I1,-IS 
IF(DABS(A(I,IN)).LT.UNDFLO) GOTO 73 
DET1=GTEXP(A(I,IN),JE) 
DET=DET•DET1 
DET=GTEXP(DET,IJE) 
IE=IE+JE+IJE 

73 CONTINUE 
DET=CHEXP(DET,IE) 
RETURN 

100 FORMAT(' MORN LESS THEN O ON PROGRAM Lin3dsysccmSolver: M=', 
* I2,' N=' ,12) 

END 
C 
C Ilporpa.MMa LinsysccmSolver - 06pameID1& MaTpHll AH pemeID!& cHcTeM 
C mrneiim.ix ypaBH8IDIH AX=Y (M8TOJI KpHTH'l8CKHX KOMilOH8HT [1-4]) 
C 
C 06Il!He 6noKH: COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
C 06pameID1e: CALL LinsysccmSolver(M,A,N,INF,IM,JM,B,R,DET) 
C BXOJIHl,18 JiaHHl,18: 6noK RCONST COJI8plKll:T B8lll8CTB81ll1LI8 KOHCTaHTLI 
C e_8,e_O,e_1,e_2=e_1/beta, onpenene!lllLie B INIT 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 
C 

(HnH 3apaH88 H3B8CTH1,18); 
INF - (integer): 

INF=O, 8CnH pemaeTc& CHCT8Ma C BepxHeJIByXJIHaroHam.Hoi 
MaTPHUei; 
INF=1, 8CnH pemaeTC& CHCTeMa C CHMM8TpHllHOH 
TpeXJIHaroHam.Hoi C_3=C-T_3 MaTPHUeil; 
INF=-1, 8CnH pemaeTC& CHCT8Ma C H8CHMM8TPHllHOH 
TP8XJIHarouam.Hoi C_3!=C-T_3 MaTPHUei; 
INF=2, 8CnH pemaeTc& (683 MaCmTa6HpOBaHHX) CHCT8Ma C 
H8CHMM8TPHllHOH 3ailOnH8HHOK A!=A-T MaTPHU8H; 
INF=-2, 8CnH pemaeTCX (c MaCmTa6HpOBaHH8M) CHCTeMa C 
H8CHMM8TPH'lHOi 3anonHeHHoi A!=A-T MaTPHUeii:; 
INF=3, 8CnH pema8TC& (6e3 MacmTa6HpOBaHHX) CHCT8Ma C 
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C 

C 

C 

C 

C 

C 

C 

C 

C 

C 
C 

C 

C 

C 

C 

C 
C 

C 

C 
C 

C 

C 
C 

C 

C 
C 

C 

C 

C 
C 

C 

C 

C 

eHMMeTJlH'lHOH 3aJionHeHHOH A=A-T MaTp:Hllei; 
INF=-3, eellll pemaeTea (e MaemTa6upOBalllleM) eHeTeMa e 
eHMMeTJlH'lHOH saJionHeHHoH A=A-T MaTp:Hllei; 
INF=4, eellll pemaeTea eHeTeMa e HHJKHe.ztByXJU1aroHam,HOH 
Ma-rp:Hllei; 

M,N - (integer) pasMepHOeTH npKHoyrom.HOH Ma-rpHitLI A 
A - (real•8) .ztByMepmrii MaeeHB (pasMepHOeTI, MaeeHBa A: 

[M,N], eellll Ha Bxoue IINFl>l; [M,3], eellll Ha BXoue 
IINFl=l; (1,1] (HIIH A - BemeeTBeHHaa nepeMeHHaa), ee1IH 
Ha BXOUe INF=0;4), KOTOpLIH eoueplD{T HeXOUHym Ma-rp:Hlly A. 
IlpH 3TOM Ma-rpHitLI A 3aJIOMHHamTea B BHlle 

A=(a_{11}, ... ,a_{M1};a_{12}, ... ,a_{M2};a_{13}, ... ,a_{MN}); (•***) 

IM,JM - (integer). Ee= JM=O, TO pemaeTea eHeTeMa AX=Y. IlpH 
3TOM IM - 'l:lleno npaBLIX ~aeTeH. Ee= xe JM=k (k<=IM), 
TO B1NHCnamTea sneMeHTLI o6paTHOH KA MaTpHitLI, 
HaxouamHeea B eTon6uax e HOMepaMH k,k+l, ... ,IM. IlpH 
3TOM k - HOMep noeneuHero B1NHenaeMoro eTon6ua 
o6paTHOH Ma-rpHitLI; 

B - (real•8) .ztBYMepmrii MaeeHB (eellll oTBeUeHHaa IlaMHTl, 

KOMIIblOTepa He uoeTaTo=a una xpaHeHHa MaeeHBa B 
pasMepHoeTH [max(M,N),IM], TO o6pameHHe K nounporpaMMe 
LinsyseemSolver opraimsyeTea eaMHM nom,soBaTeneM B 

UHKne e eooTBeTeTBymmHM BWieneHHeM H3 B 6noxoB 
HYXHLIX pasMepoB. B ~aeTHOeTH, B MOieT 6L!Tb OUHOMepmIM, 
eellll IM=l). Eellll pemaeTea eHeTeMa AX=Y, T.e. JM=O, 
TO MaeeHB 8 HMeeT pasMepHoeTL [max(M,N),IM], IlpH 3TOM 
B 8 xpaHaTea BeKTop~ npaBLIX ~aeTeH Y_j B BHlle (••••). 
Ee= B1NHenamTea 3neMeHTLI o6paTHOH KA Ma-rpHitLI, 
T.e. JM!=O, TO MaeeHB 8 HMeeT pasMepHoeTL [N,IM-JM+l]; 

R - (real•8) OUHOMepmrii pa6o~ MaeeHB pasMepHOeTH 2M HnH 
3M. B HeM Ha BXOUe eoueplD{Tea (npH INF=0;4;1;-1) 

C .ztBYXUHarOHaJil,HaH HIIH eHMMeTpH'lllaa 
C -rpexuxaroHam,Haa Ma-rp:Hlla B BHlle (•), HeeHMMeTpH'lllaa 
C -rpeXJU1arOHaJII,HaH MaTpHila B BHlle ( * * *) ; 
C DET - (real•8),eellll Ha Bxoue DET=l, TO Ha BLIXOUe 
C DET=det(A) - onpeue1IHTem, Ma-rpHitLI A, eellll Ha BXOUe 
C DET=O, To B1NHeneHHa onpeue1IHTena He npoH3BOUHTea. 
C BLIXo=e u=e: INF - (integer): 
C INF=O - HopMam,Hoe saBepmeHHe pa6oTLI nounporpaMM; 
C 

C 

C 

C 
C 

C 

C 

C 

INF=-1 - HeXOUHaH Ma-rpHila B~oIUeHa; 
A - (real•8) MaeeHB eouepIHT Ma-rpHitLI PH Q (10] B 

B pasnoxeHHH PAQ=C_2 H1IH q~TAQ=C_3; 
B - (real•8) MaeeHB eouepIHT MaTJlHilY pemeHHH H 3neMeHTOB 

o6paTHOH Ma-rpHitLI B BHUe <••••); 
DET - (real•8) eouepIHT B1NHeneHHLiii: onpeue1IHTem, Ma-rpHitLI A, 

eellll Ha BXOUe DET=l 
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C 

C 

SUBROUTINE LinsyseemSolver(M,A,N,INF,IM,JM,B,R,DET) 
IMPLICIT REAL*8 (A - H, 0 - Z) 
DIMENSION A(M,*),B(•),R(•) 
INTEGER EAB,EX,MSCL 
COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 

IF(M.LE.O.OR.N.LE.O) PRINT100,M,N 
MO=INF 
IMO=IABS(MO) 
JMO=JM 
MXM=MAXO(M,N) 
MNM=MINO(M,N) 
IF(MXM.LE.O) RETURN 
I=IM 
IF(IMO.EQ.1) GOTO 6 

INF=-1 
IF(MO.EQ.O.OR.MO.EQ.4) GOTO 7 
IF(JM.NE.O) I=IM-JM+l 
IF(MO.GT.0) GOTO 1 
IF(MSCL(O,M,N,A,EAB).EQ.O) RETURN 

1 CALL BTD(IMO,M,N,A,R) 
DM12=A(MNM-1,MNM-2) 
DM2=A(MNM,MNM-2) 
DMl=A(MNM,MNM-1) 
EX=O 
IF(MO.GT.0) GOTO 4 
IF(MSCL(0,2,M,R,EX).EQ.0) RETURN 
EAB=EAB+EX 
IF(JM.NE.O) GOTO 3 
IF(MSCL(O,MXM,IM,B,EX).EQ.O) CONTINUE 
EX=EX-EAB 

4 IF(JM.EQ.O) GOTO 2 
3 EX=-EAB 

JMO=O 
J=JM 
DO 11 K=l,I 
DO 10 L=l,M 

10 B((K-l)•M+L)=ODO 
B((K-1)•M+J)=1DO 

11 J=J+l 
2 CALL BTDBK(IMO,M,N,A,1,1,I,B) 

IF(IMO.EQ.2) GOTO 7 
INF=M-2 

6 IF(MNM.GT.2) GOTO 60 
IF(MNM.EQ.2) GOTO 70 
IF(DET.NE.ODO) DET=R(2) 
IF(DABS(R(2)).LT.UNDFLO) R(2)=EPS 
B(1)=B(1)/R(2) 
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GOTO 15 
70 IQ=5-ISIGN(1,INF) 

INF=-1 
JQ=2-IQ/2 
KQ=JQ-1 
IF(JM.EQ.O) GOTO 68 
J=O 
DO 69 L=JM,I 
J=J+l 
DO 69 K=l,2 
B((J-1)•M+K)=ODO 
IF(K.EQ.L) B((J-1)•M+K)=1DO 

69 CONTINUE 
68 IF(R(2).NE.ODO.AND.R(IQ+JQ).NE.ODO) GOTO 61 

DDET=-R(3)•R(IQ+KQ) 
IF(DET.NE.ODO) DET=DDET 
IF(DABS(DDET).LT.UNDFLO) DDET=EPS 
DO 62 K=1,I 
BK1=B((K-1)•M+1) 
B((K-1)•M+1)=R(IQ+JQ)•BK1/DDET-B((K-1)•M+2)/R(3) 
B((K-1)•M+2)=R(2)•B((K-1)•M+2)/DDET-BK1/R(IQ+KQ) 

62 CONTINUE 
GOTO 8 

61 DR=-R(IQ+KQ)/R(2) 
DP=-R(3)/R(IQ+JQ) 
IF(DABS(R(3)).GT.DABS(R(IQ+KQ))) GOTO 63 
DLM=R(IQ+JQ)-R(3)/R(2)•R(IQ+KQ) 
DGM=R(2)+DP•R(IQ+KQ) 
GOTO 64 

63 DLM=R(IQ+JQ)+DR•R(3) 
DGM=R(2)-R(IQ+KQ)/R(IQ+JQ)•R(3) 

64 IF(DET.NE.ODO) DET=DLM•R(2) 
IF(DABS(DP).GT.DABS(DR)) GOTO 65 
IF(DABS(DGM).LT.UNDFLO) DGM=EPS 
DO 66 K=1,I 
B((K-1)•M+2)=B((K-1)•M+2)/R(IQ+JQ) 
B((K-1)•M+1)=(B((K-1)•M+1)-R(IQ+KQ)•B((K-1)•M+2))/DGM 
B((K-1)•M+2)=B((K-1)•M+2)+DP•B((K-1)*M+1) 

66 CONTINUE 
GOTO 8 

65 DO 67 K=1,I 
IF(DABS(DLM).LT.UNDFLO) DLM=EPS 
B((K-1)*M+1)~B((K-1)•M+1)/R(2) 
B((K-1)*M+2)=(B((K-1)•M+2)-R(3)•B((K-1)•M+1))/DLM 
B((K-1)•M+1)=B((K-1)*M+1)+DR•B((K-1)•M+2) 

67 CONTINUE 
GOTO 8 

60 CALL Lin3dsysccmsolver(MNM,R,M,INF,I,JMO,B,A,DET) 
M1=3 
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IF(IMO.EQ.3) GOTO 8 

RETURN 
7 IF ((MO.EQ.O) .OR.((MO.EQ.2).AND.(M.GE.N))) INF=1 

CALL Lin2dsysccmSolver(MNM,R,M,INF,I,JMO,B,DET) 
M1=4 
IF(MO.EQ.O) GOTO 9 
DET=-DET 

8 A(MNM-1,MNM-2)=DM12 
A(MNM,MNM-1)=DM1 
A(MNM,MNM-2)=DM2 
IF(M.EQ.N) GOTO 15 
NI=N•(I-1) 
IF(M.GT.N) THEN 
L=1 
DO 12 K=N,NI,N 
L=L+1 
DO 12 J=1,N 

12 B(K+J)=B((L-1)•M+J) 
ELSE 
L=I+1 
DO 13 K=NI,N,-N 
L=L-1 
DO 13 J=M,1,-1 
B(K+J)=B((L-1)•M+J) 

13 B((L-1)•M+J)=ODO 
DO 14 J=M+1,N 

14 B(NI+J)=ODO 
ENDIF 

15 CALL BTDBK(M1,M,N,A,-1,1,I,B) 
IF(MO.GT.O) GOTO 9 
IF(MSCL(1,MXM,I,B,EX).EQ.O) CONTINUE 

9 INF=O 
RETURN 

100 FORMAT(' MORN LESS THEN O ON PROGRAM LinsysccmSolver: M=', 
* 12, ' N=' , 12) 

END 
C 

C Ilporprorna PseudsysccmSolver - pemeHHK cHcTeM nHHeHHLIX ypaBHeHHH AX=Y 
C co ''cna6o'' BLipOJK.lleHHOH (y A HMeeTCK llHIUl, onHo HyneBoe co6cTB8HHoe 
C 3Ha~eHHe) MaTpHIIeH A (MeTon KpHTH~eCKHX KOMnOH8HT [1-4]) 
C 

C 06ll!l!e 6noxH: COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 
C 06pameHHe: CALL PseudsysccmSolver(M,A,N,INF,IM,B,R,C,P) 
C BxonHLie naHHLie: 6nox RCONST coneplOIT BewecTBeHHLie KOHCTaHnI 
C e_8,e_O,e_1,e_2=e_1/beta, onpeneneHHLie B INIT 
C (HnH 3apaHee H3Becnwe) 
C M,N - (integer) pa3MepHOCTH npn,:oyrolII>HOH Ma-rpmn.x A; 
C INF - (integer): 
C INF=!, ecJIH pemaeTCK CHCTeMa C BepxHelIByXJll[arOHaJII,HOH 
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C 

C 

C 

C 

C 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

MaTpHUeH; 
INF=-1, eclIH pemaeTcH CHCTeMa c HHJKHel!Byx.ztHaroHa;n,HoH 
MaTpHUeH; 
INF=2, eClIH pemaeTCH (6e3 MacmTa6HpOBaHHX) CHCTeMa c 
3ano1IHeHHOH A MaTpHUeH; 
INF=-2, eclIH pemaeTCH (c MacmTa6Hp0BaHHeM) CHCTeMa C 
3ano1IHeHHoH A MaTpHUei; 

A - (real*B) llByMepmrii MaCCHB (pa3MepHOCTh MaccHBa A: 
[M,N], ecJIH Ha Bxone IINFl=2; [1,1] (HlIH A -
BemecTBeHHaa nepeMeHHax), ecJIH Ha Bxone IINFl=1), 
KOTOpl>IH conepl!CHT HcxonHyio MaTpHuy A. IlpH 3TOM MaTpHULI 
A 3ailOMHHaJOTCH B BHne (****); 

IM - (integer) '!Hcno npaBLIX ~acTei; 
B - (real*B) l!ByMepmrii MaCCHB. HMeeT pa3MepHOCTh 

[max(M,N),IM]. IlpH 3TOM BB xpaHHTCH MaTpHUa npaBLIX 
~acTeH B BHne (****); 

R - (real*8) onHOMepmrii pa6o~ MaCCHB pa3MepHOCTH 2M. 
B HeM Ha Bxone conepl!CHTCH (npH INF=-1 H INF=1) 
nByx.ztHarOHa.Jll,HaH MaTpHUa B BHne {*); 

C,P - (real*B) pa6o%1e MaCCHBfil pa3MepHOCTH 2M H 3M 
C COOTBeTCTBeHHo. 
C BLIXonHMe n=e: INF - (integer): 
C INF=O - HopMa;n,Hoe 3aBepmeHHe pa6oTM nonnporpaMM; 
C 

C 

C 

C 
C 

C 

* 

INF=-1 - HcxonHaH MaTpHua BLipOlK.lleHa; 
A - (real*B) MaCCHB conepl!CHT MaTpHUM PH Q [10] B 

B pa3no~eHHH PAQ=C_2; 
B - (real*B) MaCCHB conepl!CHT MaTpHIIy pemeHHH B BHne (****) 

SUBROUTINE PseudsysccmSolver(M,A,N,INF,IM,B,R,C,P) 
IMPLICIT REAL*B (A - H, 0 - Z) 
DIMENSION A(M,*),B{*),R(*),C{*),P{*) 
INTEGER EAB,EX,MSCL 
COMMON /RCONST/ OVFLO,UNDFLO,EPS,EPSMIN 

IF(M.LE.O.OR.N.LE.O) PRINT100,M,N 
MO=INF 
IMO=IABS(MO) 
MXM=MAXO(M,N) 
MNM=MINO(M,N) 
M1=MNM-1 
IF(MXM.LE.O) RETURN 
INF=-1 
IF(IMO.EQ.1) GOTO 3 

IF(MO.GT.O) GOTO 1 
IF(MSCL(O,M,N,A,EAB).EQ.O) RETURN 

1 CALL BTD(IMO,M,N,A,R) 
EX=O 
IF(MO.GT.O) GOTO 2 
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C 

IF(MSCL(0,2,M,R,EX) .EQ.O) RETURN 
EAB=EAB+EX 
IF(MSCL(O,MXM,IM,B,EX) .EQ.O) CONTINUE 
EX=EX-EAB 

2 CALL BTDBK(IMO,M,N,A,1,1,IM,B) 
3 IF(DABS{R(MNM*2)) .LT.UNDFLO) GOTO 4 

IF ((MO.EQ.1).0R.((MO.EQ.-1).AND.(M.GE.N))) INF=1 
DET=ODO , 
CALL Lin2dsysccmSolver(MNM,R,M,INF,I,JMO,B,DET) 
IF(IMO.EQ.1) GOTO 18 
GOTO 13 

4 IF(MO.EQ.-1) GOTO 8 
DO 5 !=1,MNM-2 
C(I*2)=R(I*2)*R(I*2)+R(I*2+1)*R(I*2+1) 
C(I*2+1)=R(I*2+2)*R(I*2+1) 

5 CONTINUE 
C(M1*2)=R(M1*2)•R(M1*2)+R(MNM*2-1)*R(MNM•2-1) 
INF=1 
DET=ODO 
CALL Lin3dsysccmSolver(M1,C,M,INF,IM,O,B,P,DET) 
DO 7 L=1, IM 
B((L-1)•M+MNM)=R(MNM*2-1)*B((L-1)*M+M1) 
DO 6 I=M1,2,-1 
B((L-1)*M+I)=R(I*2-1)*B((L-1)*M+I-1)+R(I*2)*B((L-1)*M+I) 

6 CONTINUE 
B((L-1)*M+1)=R(2)*B((L-1)*M+1) 

7 CONTINUE 
GOTO 13 

8 DO 9 I=MNM,3,-1 
C(I•2-2)=R(I*2)*R(I•2)+R(I*2-1)*R(I*2-1) 
C(I•2-3)=R(I*2-2)*R(I*2-1) 

9 CONTINUE 
C(2)=R(4)•R(4)+R(3)*R(3) 
DO 10 J=1,IM 
DO 10 I=1,M1 

10 B((J-1)*M+I)=B((J-1)•M+I+1) 
INF=1 
DET=ODO 
CALL Lin3dsysccmSolver(M1,C,M,INF,IM,O,B,P,DET) 
DO 12 L=1,IM 
B((L-1)*M+1)=R(3)*B((L-1)*M+1) 
DO 11 I=2,M1 
B({L-1)*M+I)=R(I*2+1)*B((L-1)*M+I)+R(I*2)•B((L-1)•M+I-1) 

11 CONTINUE 
B((L-1)•M+MNM)=R(2•MNM)•B({L-1)•M+MNM) 

12 CONTINUE 
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C 

* 

13 IF(M.EQ.N) GOTO 17 
NI=N•(I-1) 
IF(M.GT.N) THEN 
L=1 
DO 14 K=N,NI,N 
L=L+1 
DO 14 J=1,N 

14 B(K+J)=B((L-1)•M+J) 
ELSE 
L=I+1 
DO 15 K=NI,N,-N 
L=L-1 
DO 15 J=M,1,-1 
B(K+J)=B((L-1)•M+J} 

15 B((L-1)•M+J}=ODO 
DO 16 J=M+1,N 

16 B(NI+J)=ODO 
ENDIF 

17 CALL BTDBK(4,M,N,A,-1,1,IM,B) 
IF(MO.GT.O) GOTO 18 
IF(MSCL(1,MXM,IM,B,EX) .EQ.O} CONTIIHJE 

18 INF=O 
RETURN 

100 FORMAT(' MOR U LESS THEN O ON PROGRAM PseudsysccrnSolver: M=', 
* 12,' N=' ,I2) 

END 
C 
C ~ymcUHH RL - BU'lltcneHHa Be=y D=ID1+D2+D3I-IYI 
C 

C 06pameHHe: RL(D1,D2,D3,Y) 
C Bxomme namme: 
C D1,D2,D3,Y - (real•8) BemecTBeHHJ.Ie na.Hlltle. 
C B=onlltle namme : 
C RL - (real•8) conepJD1T BeJlll'DIHy D. 
C 

REAL FUNCTION RL•8(D1,D2,D3,Y) 
REAL•8 D1,D2,D3,D,Y 
IF(DABS(D1).LT.DABS(D2)) GOTO 3 
IF(DABS(D2).LT.DABS(D3)) GOTO 2 

1 D=DABS(D1+D2+D3) 
GOTO 4 

2 D=DABS(D1+D3+D2) 
GOTO 4 

3 IF(DABS(D3).LT.DABS(D1)) GOTO 1 
D=DABS(D2+D3+D1) 

4 IF(Y.GT.1DO) GOTO 5 
RL=DABS(Y-D) 
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C 

RETURN 
5 RL=DABS(1DO-D/Y} 

RETURN 
END 

C 11porp= H3 6H6nHOTeKH LINA [10] (A.H.MaJILlllleB, 1990). 
C 
C 

11porpaMMa BTD 

C 11pHBeneHHe BemecTB0HHOH MaTplllILI K nByxnH~roHaID,HOMY BHnY HRH 

C cHMMeTpH~HOH BemecTBeHHOH MaTpHIILI K TpexnHaroHaJILHOMY BHnY 

C npeo6pa30BaHHHMH oTpaJKeHHH Xaycxonnepa. 
C 
C 06pameHHe: CALL BTD(I23,M,N,A,B) 
C Bxonlltle na.Hlltle: 
C 123 - (integer) paBHo 2, eclllf npHBeneHHe K 
C 

C 

C 

C 

C 

C 

nByxnHaroHaID,HOMY BHny; paBHO 3, ecnH npHBeneHHe 
K TpexnHarOHaID,HOMY BltnY ; 

A - (real•8) HXOnHaH BemecTBeHHaH MaTpHI!a; 
M - (integer) =cno cTpoK MaTpHIILI A; 
N - (integer) =cno cTon6uon MaTPHIILl A (npH 123=3 

noJIJKHO 6LITb N=M). 
C BLIXonlltle na.Hlltle: 
C B - (real•8) MaCCHB nnHHtl 2•L, rne L=rnin(M,N). 
C B(2) ,B(4), ... ,B(2*L) - 3neMeHn:1 rmrauoi nHaroHanH; 
C B(3},B(5), ... ,B(2•L-1) - 3neMeHTI1 no6o~uoi nHaroururn; 
C A - (real•8) B 3TOM MaCCHBe ynaKOBalltl neKTOpM HOpManei 
C 

C 

oTpaJKeHHH; 

SUBROUTINE BTD(I23,M,N,A,B) 
INTEGER I23,M,N,INC,I,II,I1,L,LL,L1,J,K,K1,K2 
REAL•8 A(1),B(1),RFLD,ZERO 
LOGICAL 12 
DATA ZERO/ODO/ 
I2=I23.EQ.2 
B(1)=ZERO 
K2=1 
K=I23-1 
L=M+1-K 
IF(L.LE.O) GOTO 5 
LL=N 
I=1 
II=M 
I1=1 
J=1 
INC=K 
IF(M.GE.N) GOTO 3 

1 I1=II 
II=I 
I=I1 
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C 
C 
C 

IF(I2) GOTO 2 
IF(I.EQ.1) GOTO 2 
B(J-1)=A(K1-1) 
I1=1 
GOTO 4 

2 L1=LL 
LL=L 
L=L1 

3 J=J+INC 
B(J)=RFLD(L,A(K),I) 
K1=K 
K2=K+II 
L1=LL-1 

4 LL=LL-1 
IF(LL.LE.O) GOTO 5 

K=K+II 
IF(L.GT.1) CALL REFL(L,A(K1),I1,L1,A(K2),I,II) 
GOTO 1 

5 IF(.NOT.12) B(N+N)=A(K2) 
RETURN 
END 

IlporpaMMa BTDBK 

C IlpHMeHeHHe rrpeo6pa3oBaHHK oTpaJKeHHK Xaycxorr.nepa, BWIHcrrenmix 
CB rronrrporpaMMe BTD, K BemecTBeHHOK MaTpHne 
C 

C 06pamenHe: CALL BTDBK(I234,M,N,A,I,LR12,K,X) 
C Bxonmie nanmie: 
C A - (real*8) MaTpHua, conep~ama,r BeKTopu nopMarren 
C oTpa~eHHK, yrraKoBaHmie rronrrporpaMMoK BTD; 
C M - (integer) ~HCITO CTpOK MaTpHUhl A; 
C N - (integer) ~HCITO CTOIT6UOB MaTpHUhl A (rrpH 123=3 
C norr~no 6MTL N=M). 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 
C 
C 

C 
C 

!234 - (integer) paBHO 2, ecrrH rrpHMeHfilOTClI rreBhle oTpa~eHHlI 
H3 rrpouecca nByxnHaronarrH3aUHH; paBHO 4, ecrrH 
rrpHMeHm<>TClI rrpaBue oTpaJKeHH>I H3 rrpouecca 
nByxnHaronarrH3aUHH; paBHO 3, ecrrH rrpHMeHm<>TC>I rreB11e 
oTpa~eHH>I H3 rrpouecca TpexnHaronarrH3aUHH; 

I - (integer) paBHO 1, ecrrH OTpaJKeHHlI rrpHMeHfilOTClI B rrp>IMOM 
rrop,rnKe; paBHO -1, ecrrH OTpaJKeHHlI rrpHMeHfilOTClI B 
o6paTHOM rrop>rnKe; 

X - (real*8) HCXonna,r MaTpHua, K KOTOpOK rrpHMeHfilOTClI 
rrpeo6pa30BaHHlI OTpaJKeHH>I, yrraKOBaHHMe B MaTpHue A; 

LR12 - (integer) paBHO 1, ecm,: OTpallCeHHlI rrpHMeHlIIOTClI K 
K MaTPHUe X cneBa; paBHO 2, ecm,: oTpaxeHH>I 
rrpHMeHfilOTClI K MaTPHUe X crrpaBa; 

K - (integer) rrpH LR12=1 'lllCJIO CTOJI6UOB, a rrpH LR12=2 
'll[CJ!O cTpOK MaTPHUhl X. 
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C Buxonmie nanmie: 
C X - (real*8) conep~HT pe3yJ!bTaT rrpHMeHeHH>I rrpeo6pa30BaHHK 
C oTpaJKeHHK K Hcxonnoi MaTpHUe X. 
C 

C 

C 

C 

SUBROUTINE BTDBK(I234,M,N,A,I,LR12,K,X) 
INTEGER I234,M,N,I,LR12,K 
REAL*8 A(1),X(1) 
INTEGER IA,IX,JX,L,LL,LLL,J,JJ,MP1I,IXI 
LOGICAL 14 
I4=I234.EQ.4 
IA=1 
IF(I4) IA=M 
IX=K 
JX=1 
IF(LR12.EQ.2) GO TO 1 
IX=1 
JX=M 
IF(I4) JX=N 

1 L=MAXO(M,N) 
LL=MINO(M,N) 
J=1 
JJ=1 
IF((I234.EQ.2).AND.(M.GE.N).OR.(I4.AND.(M.LT.N))) GOTO 2 
L=LL-1 
LL=L-1 
J=J+IX 
JJ=JJ+IA 
GOTO 3 

2 IF(M.EQ.N) LL=LL-1 
3 IF(LL.LE.O) GOTO 6 

MP1I=(M+1)*I 
IXI=IX*I 
IF(I.EQ.1) GOTO 4 
LLL=LL-1 
L=L-LLL 
J=J-IX1*LLL 
JJ=JJ-MP11*LLL 

4 DO 5 LLL=1,LL 
CALL REFL(L,A(JJ),IA,K,X(J) ,IX,JX) 
L=L-I 
J=J+IXI 

5 JJ=JJ+MP1I 
6 RETURN 

END 

IlporpaMMa REFL 

C IlpHMeHeHHe onnoro rrpeo6pa3oBaHHlI oTpallCeHH>I Xaycxorr.nepa K 
C BemecTBeHHoi MaTpHue 
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C 

C 06pamemrn: CALL REFL(L,P,IP,N,X,IX,JX) 
C BxO.!IHJ,Ie .!IaHHJ,Ie: 
C L - (integer) qHcno KOMIIOHeHT B HOpMaJIH, onpenen.SIIOWeK 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

npeo6pa30BaHHe oTpaJCeHH.s:; 
P - (real•B) MaCCHB, CO.!IepiamHK KOMIIOHeHTLI P(1),P(1+IP), 

... ,P(1+(L-1)•IP) BeKTOpa HOpManH oTp<UCeHH.S:; 
IP - (integer) HHTepBaJI Meuy KOMIIOHeHTaMH BeKTOpa 

HopMaJIH OTpaJCeHH.S: B MaccHBe P; 
N - (integer) =cno cTon6uoB B npeo6pa3yeMOK MaTpHue; 
X - (real•B) MaccHB, conepiamHK aneMeHTLI 

X(1), 
X(1+IX), 

X(1+JX), 
X(1+IX+JX), 

... ,X(1+(N-1)•JX), 

... ,X(1+IX+(N-1)•JX), 

X(1+(L-1)•IX),X(1+(L-1)•IX+JX), ... ,X(1+(L-1)•IX+(N-1)•JX); 

IX - (integer) HHTepBaJI BHYTPH CTOn6uoB Meuy KOMIIOHeHTaMH 
npeo6pa3yeHoi MaTpltllLI B MaccHBe X; 

JX - (integer) HHTepBaJI BHYTPH CTpOK Meuy KOMIIOHeHTaMH 
npeo6pa3yeMOH HaTpHIILI B MaCcHBe X. 

C BLIXO.!IHJ,Ie .!IaHHJ,Ie: 
C X - (real•8) B aneHeHTaX X(1+I•IX+J•JX), rne I=0,1, ... ,L-1, 
C 

C 

J=0,1, ... ,N-1, conep=Tc.s: npeo6pa30BaHHa.s: MaTpHua 

SUBROUTINE REFL(L,P,IP,N,X,IX,JX) 
INTEGER I,J,K,IPL,JXN,L,IP,N,IX,JX 
REAL•B INPR,S,P(•),X(•) 

C 

C 

C 

IPL=IP•L 
JXN=JX•N 
DD 1 J=1,JXN,JX 
S=INPR(L,P,IP,X(J),IX) 
K=J 
DD 1 I=1,IPL,IP 
X(K)=X(K)-S*P(I) 

1 K=K+IX 
RETURN 
END 

<l>yHKUH.S: RFLD 

C IlOCTpOeHHe npeo6pa30BaHH.S: OTpUeHH.s: Xaycxoll.!Iepa, KOTopoe 3a.!IaHHl,lH 
C BewecTBeHHOH BeKTOp nepeBO.!IHT B BeKTOp, HHemnorii HyneBMe KOMIIOHeHTLI 
C co BTopoi no nocnenHmm BKnm=Tem,Ho 
C 
C 06pameHHe: RFLD(L,P,IP) 
C Bxo.!IHl,le .!IaHHJ,Ie: 
C L - (integer) pa3HepHOCTh 3a.!laHHOrO BeKTOpa; 
C p - (real•B) HaCCHB, conepiamHK KOMIIOHeHTLI P(1),P(1+IP), 
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C 

C 

C 

C 

... ,P(1+(L-1)•IP) 3a.!IaHHOro BeKTOpa, no KOTOpOMY 
cTpOHTC.S: npeo6pa30BaHH8 OTpalCeHH.s:; 

IP - (integer) HHTepBan Meuy KOMIIOHeHTaMH 3a.!!aHHOro 
BeKTOpa B MaccHBe P. 

C BLIXo.!IHJ,Ie .!IaHHl,le: 
C P - (real•B) B aneMeHTax P(1),P(1+IP), ... ,P(1+(L-1)•IP) 
C 

C 

C 

C 

C 

C 

C 

C 

nonyqeHJ,I KOMIIOHeHTLI BeKTOpa HopManH, onpenen.SIIOwero 
npeo6pa30BaHH.S: oTpaJCeHH.s:; 

RFLD - (real•B) nepBa.s: KOMIIOH8HTa BeKTopa, nonyqeHHoro npH 
OTpaieHHH 3a.!!aHHOro BeKTOpa 

REAL FUNCTION RFLD•B(L,P,IP) 
INTEGER I,IPL,L,IP 
REAL•B PM,T,ZERO,INPR,P(•) 
DATA ZERO/ODO/ 
IF(L.EQ.1) GD TO 5 

IPL=IP•L 
PM=ZERD 
DD 1 I=1,IPL,IP 

1 PM=DMAX1(PM,DABS(P(I))) 
IF(PM.LE.ZERD) GD TD 5 
DD 2 I=1,IPL,IP 

2 P(I)=P(I)/PM 
T=DSQRT(INPR(L,P,IP,P,IP)) 
IF(P(1) .LE.ZERO) T=-T 
RFLD=-T•PM 
P(l)=P(1)+T 
PM=DSQRT(P(1)*T) 
DO 3 I=1,IPL,IP 

3 P(I)=P(I)/PM 
4 RETURN 
5 RFLD=P(1) 

P(1)=ZERD 
GD TD 4 

END 

<l>yHKUH.S: MSCL 

C BwrHcneHH.S: MacmTa6Horo pa3noieHH.S: BewecTBeHHOH MaTpHUM HnH 
C yHHoieHHe BewecTBeHHOH HaTpHUM Ha CTeneHh OCHOBaHH.S: cqHcneHH.S: 
C MalllHHHJ,IX BewecTBeHHJ,IX qHcen 
C 
C 06parueHHe: MSCL(I01,M,N,A,E) 
C BxonHMe n=e: 
C 101 - (integer) paBHO 0, ecnH B=cn.s:eTc.s: Hac111Ta6Hoe 
C 

C 
C 

C 

pa3noieHHe; paBHO 1, 8CnH BMOOnH.S:eTC.S: YMHOieHHe 

Ha CTeneHh OCJIOBaHH.S: c=cneHH.s:; 

A - (real•B) xcxo.!!Ha.s: o6pa6anmaeMa.s: HaTpl!Ua; 
M - (integer) =cno CTpOK MaTpl!IW A; 
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C 

C 

C 

N - (integer) '-racno cTon6uoB MaTpHUI>I A; 
E - (integer) npH 101=1 noKa3aTem. CTeneHH OCHOBaHHH 

C'-IBcneHHH. 
C BLIXonmre n=e : 
C A - (real*8) npH 101=0 pe3ym.TaT MaCmTa6HpoBaHHH HCXOJlHOH 
C MaTpHUI>I A; npH 101=1 paBHO npOH3BeiteHHIO HCXOJlHOH 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 
C 
C 

MaTpHUI>I A Ha CTeneHI, OCHOBaHHH cqHcneHHH C 
noKa3aTeneM E; 

E - (integer) npH 101=0 3KCilOHeHTa B MaCmTa6HOM pa3noxeHHH 
HCXOJlHOH MaTpHUI>I A; 

MSCL - (integer) paBHO -1, ecnH yMHoxeHHe Ha CTeneHI, 
OCHOBaHHH HeB03MOXHO H3-3a nepenonHeHHg (B 3TOM 
cnyqae MaTpHua A Ha BLIXOJle paBHa HCXOJlHOH); 
paBHO 0, ecnH Ha Bxone A=O; 
paBHO 1 B OCTam.HLIX cnyqagx. 

INTEGER FUNCTION MSCL(I01,M,N,A,E) 
INTEGER MN,I,EE,E,101,M,N 
REAL*8 AM,ZERO,GTEXP,CHEXP,A(*) 
INTEGER RADIX,MAXEXP,MINEXP,MANTSZ 
COMMON /ICONST/RADIX,MAXEXP,MINEXP,MANTSZ 
DATA ZERO/ODO/ 
MN=M*N 
AM=ZERO 
DO 1 1=1,MN 

1 AM=DMAX1(AM,DABS(A(I))) 
IF(AM.LE.ZERO) GO TO 7 
AM=GTEXP(AM,EE) 
IF(I01.NE.O) GO TO 2 

E=EE 
EE=-EE 
GO TO 3 

2 IF(E.GT.MAXEXP-EE) GO TO 8 
EE=E 

3 IF(EE.EQ.O) GO TO 5 

DO 4 1=1,MN 
4 A(I)=CHEXP(A(I),EE) 
5 MSCL=1 
6 RETURN 
7 IF(I01.EQ.O) E=O 

MSCL=O 
GO TO 6 

8 MSCL=-1 
GO TO 6 
END 

~YHKUHH INPR 

C BLNHcneHHH CKangpHoro npoH3BeiteHHg BemecTBeHHLIX BeKTOpoB 
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C 

C 06pameHHe: INPR(L,X,IX,Y,IY) 
C Bxonmre itaHmre: 
C L - (integer) qHcno KOMnOHeHT y nepeMHoxaeMLIX BeKTopoB; 
C X - (real*8) MaCCHB, conepxamHH B 3neMeHTax X(1),X(1+IX), 
C .. . ,X(1+(L-1)*IX) KOMilOHeHTLI nepBoro BeKTopa; 
C 

C 

C 

C 

C 

C 

IX - (integer) HHTepBan Mexny KOMnOHeHTaMH nepBoro 
BeKTopa B MaCCHBe X; 

y - (real*8) MaCCHB, conepxamHH B 3neMeHTax Y(1),Y(1+IY), 
... ,Y(1+(L-1)*IY) KOMilOH0HTLI BToporo BeKTOpa; 

IY - (integer) HHTepBan Mexny KOMilOHeHTaMH BTOporo 
BeKTopa B MaCCHBe Y. 

C BLIXOJlHI,Ie JlaHHJ.Ie: 
C INPR - (real•8) paBHO X(1)*Y(1)+X(1+IX)•Y(1+IY)+ ... 
C +X(1+(L-1)*IX)+Y(1+(L-1)•IY) 
C 

REAL FUNCTION INPR*B(L,X,IX,Y,IY) 
INTEGER I ,J, IXL,L, IX, IY . 
REAL*8 ZERO,X(*),Y(•) 
DATA ZERO/ODO/ 
INPR=ZERO 
IXL=IX•L 
J=1 
DO 1 1=1,IXL,IX 
INPR=INPR+X(I)*Y(J) 

1 J=J+IY 
RETURN 
END 

PyKOilHCh IIOCT)'IlHna 8 H3,11aTenhCKHii OT,11en 

23 HOJ16pJ1 2000 ro,11a. 
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