
EM-181 � Eisagwg  sthn Arijmhtik  An�lushH sullog  programm�twn LAPACKH sullog  programm�twn LAPACK (Linear Algebra PACKage) apotele�tai apo upoprogr�mmatagrammèna se gl¸ssa Fortran 77. H sullog  LAPACK parèqei rout�ne
 gia th lÔsh grammik¸nsusthm�twn, gia to prìblhma elaq�stwn tetrag¸nwn, gia probl mata idiotim¸n kai gia probl mataidi�zouswn tim¸n.H sullog  LAPACK e�nai egkatesthmènh stou
 upologistè
 tou ergasthr�ou sthn H-205. Giana qrhsimopoie�sete k�poia apo ta upoprogr�mmata th
 sullog 
 sto dikì sa
 prìgramma, den èqetepar� na to sundèsete me thn biblioj kh lapa
k:> g77 -o myprog myprog.f -llapa
k> ./myprogH sullog  LAPACK perièqei dÔo eid¸n upoprogr�mmata: ta upoprogr�mmata�odhgoÔ
 ta opo�alÔnoun probl mata ìpw
 trigwnopo�hsh enì
 p�naka kai lÔsh enì
 grammikoÔ sust mato
, kai taupologistik� upoprogr�mmata ta opo�a ekteloÔn sugkekrimèna kaj konta, ìpw
 an�lush LU,opisjodrìmhsh, klp. Kai oi dÔo autè
 kathgor�e
 upoprogramm�twn qrhsimopoioÔn ta legìmenaBasik� Upoprogr�mmata Grammik 
 Algebra
 (Basi
 Linear Algebra Subroutines, BLAS) gia naektelèsoun basikè
 leitourg�e
, ìpw
 enallag  duo gramm¸n, st�jmish gramm 
   st lh
 enì
p�naka, pollaplasiasmì p�naka epi di�nusma, klp.H sullog  LAPACK parèqetai dwre�n, sth dieÔjunsh http://www.netlib.org/lapa
k/. Ekeimpore� na bre� kane�
 perissìtere
 plhrofor�e
 gia thn egkat�stash th
 sullog 
 se di�fore
arqitektonikè
 upologist¸n kai na m�jei gia th qr sh twn upoprogramm�twn th
. Eme�
 edw jaasqolhjoÔme me ta upoprogr�mmata tou LAPACK pou èqoun sqèsh me ta jèmata th
 grammik 
�lgebra
 pou kalÔptontai sto m�jhma.1 LÔsh grammik¸n susthm�twnH sullog  LAPACK parèqei rout�ne
 gia th lÔsh pragmatik¸n kai migadik¸n susthm�twn se apl kai dipl  akr�beia. Ta onìmata twn upoprogramm�twn th
 e�nai th
 morf 
 XYYZZZ, ìpou� to pr¸to gr�mma X dhl¸nei ton arijmhtikì tÔpo twn dedomènwn (pin�kwn   dianusm�twn) tonopo�o qeir�zetai to upoprìgramma:{ S gia dedomèna tÔpou REAL{ D gia dedomèna tÔpou REAL*8   DOUBLE PRECISION{ C gia dedomèna tÔpou COMPLEX{ Z gia dedomèna tÔpou COMPLEX*16   DOUBLE COMPLEX� ta dÔo epìmena gr�mmata YY anafèrontai ston tÔpo tou p�naka ton opo�o qeir�zetai to upo-prìgramma:{ BD gia didiag¸niou
 p�nake
 (bidiagonal){ DI gia diag¸niou
 p�nake
 (diagonal){ GB gia genikoÔ
 p�nake
 z¸nh
 (general band matri
es){ GE gia genikoÔ
, dhlad , mh summetrikoÔ
 p�nake
1



{ GT gia genikoÔ
 tridiag¸niou
 p�nake
{ HB gia migadikoÔ
 ErmitianoÔ
 p�nake
 me z¸nh (
omplex Hermitian band matri
es){ HE gia migadikoÔ
 ErmitianoÔ
 p�nake
 (
omplex Hermitian matri
es){ HP gia migadikoÔ
 ErmitianoÔ
 p�nake
 apojhkeumènou
 se sumpag  morf , (
omplexHermitian, pa
ked storage){ PB gia summetrikoÔ
   ErmitianoÔ
 jetik� orismènou
 p�nake
 z¸nh
{ PO gia summetrikoÔ
   ErmitianoÔ
 jetik� orismènou
 p�nake
{ PP gia summetrikoÔ
   ErmitianoÔ
 jetik� orismènou
 p�nake
 se sumpag  morf { PT gia summetrikoÔ
   ErmitianoÔ
 jetik� orismènou
 tridiag¸niou
 p�nake
{ SB gia pragmatikoÔ
 summetrikoÔ
 p�nake
 z¸nh
{ SP gia pragmatikoÔ
 summetrikoÔ
 p�nake
 se sumpag  morf { ST gia pragmatikoÔ
 summetrikoÔ
 tridiag¸niou
 p�nake
{ SY gia pragmatikoÔ
 summetrikoÔ
 p�nake
{ TB gia trigwnikoÔ
 p�nake
 z¸nh
{ TP gia trigwnikoÔ
 p�nake
 se sumpag  morf { TR gia trigwnikoÔ
 p�nake
{ : : : pollè
 �lle
 kathgor�e
 pin�kwn� ta tr�a teleuta�a gr�mmata dhl¸noun th leitourg�a tou upoprogr�mmato
{ TRF gia thn an�lush enì
 p�naka, p.q, Cholesky,   LU, klp.{ TRS gia ta upoprogr�mmata pou ekteloÔn opisjodrìmhsh, lÔsh dhlad  susthm�twn meqr sh th
 an�lush
 tou p�naka pou ègine apo to upoprìgramma xxxTRF{ CON gia ta upoprogr�mmata pou ektimoÔn ton de�kth kat�stash
 enì
 p�naka{ TRI gia ta upoprogr�mmata pou upolog�zoun ton ant�strofo enì
 p�nakaGia par�deigma, SGECON e�nai èna upoprìgramma to opo�o ektim� ton de�kth kat�stash
 enì
 pragma-tikoÔ, genikoÔ p�naka kai DPBTRF e�nai èna upoprìgramma to opo�o upolog�zei thn an�lush Choleskyenì
 summetrikoÔ, jetik� orismènou p�naka z¸nh
 dipl 
 akr�beia
, o opo�o
 e�nai apojhkeumèno
 sesumpag  morf .1.1 Trìpoi apoj keush
 pin�kwnTo LAPACK mpore� na qeiriste� p�nake
 oi opo�oi e�nai apojhkeumènoi me ènan apo tou
 akìloujou
trìpou
:1. Klassik  morf  se didi�stato p�naka. To stoiqe�o aij tou p�naka A apojhkeÔetai sth jèshA(i,j) tou didi�statou p�naka (array) A. An o p�naka
 e�nai trigwnikì
 tìte mìno ta stoiqe�atou p�nw   k�tw apo thn kÔria diag¸nio qrei�zetai na apojhkeutoÔn. To �dio isqÔei kai giasummetrikoÔ
   ErmitianoÔ
 p�nake
.0BB�a11 a12 a13 a14a22 a23 a24a33 a34a441CCA ! 2664a11 a12 a13 a14? a22 a23 a24? ? a33 a34? ? ? a4437752



2. Sumpag 
 morf . Summetriko�   Ermitiano� p�nake
 mporoÔn na apojhkeutoÔn sth legìmenhsumpag  morf , me ton akìloujo trìpo: to stoiqe�o aij , ìpou i � j, apojhkeÔetai sth jèshi + j(j � 1)=2 tou dianÔsmato
 AP. An�loga, ja mporoÔsame na apojhkeÔsoume to stoiqe�oaij , ìpou i � j, sth jèsh i+ (2n� j)(j � 1)=2 tou dianÔsmato
 AP.0BB�a11 a12 a13 a14a22 a23 a24a33 a34a441CCA ! �a11 a12 a22 a13 a23 a33 a14 a24 a34 a44�3. Apoj keush tÔpou z¸nh
. Ena
m�n p�naka
 z¸nh
 me kl upodiagwn�ou
 kai ku uperdiagwn�ou
mpore� na apojhkeute� se èna didi�stato p�naka AB me kl + ku + 1 grammè
 kai n st le
 w
exh
: to stoiqe�o aij, ìpou maxf1; j � kug � i � maxfm; j + klg, apojhkeÔetai sth jèshAB(ku+1+i-j,j). Gia par�deigma, ìtan m = n = 5 kai kl = 2, ku = 10BBBB�a11 a12a21 a22 a23a31 a32 a33 a34a42 a43 a44 a45a53 a54 a55
1CCCCA ! 2664 ? a12 a23 a34 a45a11 a22 a33 a44 a55a21 a32 a43 a54 ?a31 a42 a53 ? ? 3775Profan¸
, summetriko�   Ermitiano� p�nake
 z¸nh
 mporoÔn na apojhkeutoÔn me parìmoiotrìpo kai me akìma megalÔterh oikonom�a mn mh
.Tridiag¸nioi, mh summetriko� p�nake
 t�xh
 n apojhkeÔontai se tr�a dianÔsmata: to pr¸to,m kou
 n, perièqei ta diag¸nia stoiqe�a kai ta �lla dÔo, m kou
 n � 1, ta stoiqe�a th
 upo-kai uper-diagwn�ou sti
 jèsei
 1 w
 n� 1. An o tridiag¸nio
 p�naka
 e�nai summetrikì
, tìtemìno dÔo dianÔsmata qrhsimopoioÔntai.1.2 Upologistik� upoprogr�mmataParajètoume ed¸ ton trìpo kl sh
 merik¸n apo ta suqnìtera qrhsimopoioÔmena upoprogr�mmatatou LAPACK. Gia ta upìloipa mpore�tai na sumbouleÔeste ton odhgì qr sh
 sthn hlektronik dieÔjunsh http://www.netlib.org/lapa
k/lug.� SUBROUTINE DGBTRF(M, N, KL, KU, AB, LDAB, IPIV, INFO)Upolog�zei thn an�lush LU enì
 pragmatikoÔ m�n p�naka z¸nh
 A qrhsimopoi¸nta
 merik od ghsh.Orisma Ermhne�aM,N Arijmì
 gramm¸n kai sthl¸n tou AKL,KU Arijmì
 upo- kai uper-diagwn�wn tou AAB P�naka
 dipl 
 akr�beia
 di�stash
 (LDAB,N). Sthn e�sodo perièqei ta stoiqe�atou A me apoj keush tÔpou z¸nh
. Sthn èxodo perièqei thn an�lush LU tou A.LDAB Arijmì
 gramm¸n tou p�naka AB. Prèpei LDAB � 2*LK+KU+1.IPIV Akèraio di�nusma m kou
 min(M,N) pou perièqei plhrofor�e
 gia ti
 enallagè
gramm¸n kata th di�rkeia th
 an�lush
 LU.INFO Akèraio
 arijmì
. An INFO = 0 tìte h an�lush LU upolog�sthke qwr�
 prìblh-ma. An INFO = �i tìte to i-stì ìrisma e�qe mh epitrept  timh. An INFO = i tìteto Uii e�nai mhdèn opìte o p�naka
 U th
 an�lush
 LU e�nai mh antistrèyimo
.3



� SUBROUTINE DGBTRS(TRANS, N, KL, KU, NRHS, AB, LDAB, IPIV, B, LDB, INFO)LÔnei to sÔsthma exis¸sewn AX = B   ATX = B qrhsimopoi¸nta
 thn an�lush LU pouupolìgise h DGBTRF.Orisma Ermhne�aTRANS Stajer� tÔpou qarakt ra (CHARACTER*1). An TRANS = 'N' tìte lÔnetai tosÔsthma AX = B. Diaforetik�, an TRANS = 'T'   TRANS = 'C' tìte lÔnetaito sÔsthma ATX = B.NRHS Arijmì
 twn dexi¸n mel¸n   o arijmì
 twn sthl¸n tou p�naka B.LDB Arijmì
 gramm¸n tou p�naka B. Prèpei LDB � max(1; N).INFO Akèraio
 arijmì
. An INFO = 0 tìte h lÔsh LU upolog�sthke qwr�
 prìblhma.An INFO = �i tìte to i-stì ìrisma e�qe mh epitrept  timh.Ta upìloipa or�smata e�nai ìpw
 akrib¸
 kai sthn DGBTRF.� SUBROUTINE DGETRF(M, N, A, LDA, IPIV, INFO)Upolog�zei thn an�lush LU enì
 genikoÔ m � n p�naka A qrhsimopoi¸nta
 merik  od ghshme enallagè
 gramm¸n. H an�lush èqei th morf  A = PLU , ìpou P e�nai èna
 p�naka
met�jesh
, L e�nai èna k�tw trigwnikì
 p�naka
 me monadia�a diag¸nia stoiqe�a kai U e�naièna
 �nw trigwnikì
 p�naka
.Orisma Ermhne�aM,N Arijmì
 gramm¸n kai sthl¸n tou AA P�naka
 dipl 
 akr�beia
 di�stash
 (LDA,N). Sthn e�sodo perièqei ta stoiqe�atou A. Sthn èxodo perièqei thn an�lush PLU tou A.LDA Arijmì
 gramm¸n tou p�naka A. Prèpei LDA � max(1; M).IPIV Akèraio di�nusma m kou
 min(M,N) pou perièqei plhrofor�e
 gia ti
 enallagè
gramm¸n kata th di�rkeia th
 an�lush
 PLU.INFO Akèraio
 arijmì
. An INFO = 0 tìte h an�lush PLU upolog�sthke qwr�
 prì-blhma. An INFO = �i tìte to i-stì ìrisma e�qe mh epitrept  timh. An INFO = itìte to Uii e�nai mhdèn opìte o p�naka
 U th
 an�lush
 PLU e�nai mh antistrè-yimo
.� SUBROUTINE DGETRS(TRANS, N, NRHS, A, LDA, IPIV, B, LDB, INFO)LÔnei to sÔsthma exis¸sewn AX = B   ATX = B qrhsimopoi¸nta
 thn an�lush PLU pouupolìgise h DGETRF.Orisma Ermhne�aTRANS Stajer� tÔpou qarakt ra (CHARACTER*1). An TRANS = 'N' tìte lÔnetai tosÔsthma AX = B. Diaforetik�, an TRANS = 'T'   TRANS = 'C' tìte lÔnetaito sÔsthma ATX = B.NRHS Arijmì
 twn dexi¸n mel¸n   o arijmì
 twn sthl¸n tou p�naka B.LDB Arijmì
 gramm¸n tou p�naka B. Prèpei LDB � max(1; N).INFO Akèraio
 arijmì
. An INFO = 0 tìte h lÔsh upolog�sthke qwr�
 prìblhma. AnINFO = �i tìte to i-stì ìrisma e�qe mh epitrept  timh.Ta upìloipa or�smata e�nai ìpw
 akrib¸
 kai sthn DGETRF.4



� SUBROUTINE DGECON(NORM, N, A, LDA, ANORM, RCOND, WORK, IWORK, INFO)Ektim� ton ant�strofo tou de�kth kat�stash
 enì
 genikoÔ n � n p�naka A e�te sth nìrmak � k1 e�te sth nìrma k � k1, qrhsimopoi¸nta
 thn an�lush PLU pou upolìgise h DGETRF.Orisma Ermhne�aNORM Stajer� tÔpou qarakt ra (CHARACTER*1). An NORM = '1' tìte qrhsimopoe�taih nìrma k � k1. Diaforetik�, an NORM = 'I' tìte qrhsimopoe�tai h nìrma k � k1.ANORM Metablht  dipl 
 akr�beia
. An NORM = '1' tìte ANORM = kAk1, diaforetik�,an NORM = 'I' tìte ANORM = kAk1.RCOND Metablht  dipl 
 akr�beia
. Perièqei ton ant�strofo tou de�kth kat�stash toup�naka A.WORK Bohjhtikì di�nusma dipl 
 akr�beia
, m kou
 toul�qiston 4N.IWORK Akèraio bohjhtikì di�nusma, m kou
 toul�qiston N.INFO Akèraio
 arijmì
. An INFO = 0 tìte o de�kth
 kat�stash
 ektim jhke qwr�
prìblhma. An INFO = �i tìte to i-stì ìrisma e�qe mh epitrept  timh.Ta upìloipa or�smata e�nai ìpw
 akrib¸
 kai sthn DGETRF.� SUBROUTINE DPPTRF(UPLO, N, AP, INFO)Upolog�zei thn an�lush Cholesky enì
 pragmatikoÔ, summetrikoÔ kai jetik� orismènou p�nakaA o opo�o
 apojhkeÔetai se sumpag  morf . H an�lush èqei th morf  A = UTU an stodi�nusma AP èqei apojhkeute� to p�nw tr�gwno tou A   th morf  A = LLT an sto di�nusmaAP èqei apojhkeute� to k�tw tr�gwno tou A.Orisma Ermhne�aUPLO Stajer� tÔpou qarakt ra (CHARACTER*1). An UPLO = 'U' tìte apojhkeÔetaito p�nw tr�gwno tou A. Diaforetik�, an UPLO = 'L' tìte apojhkeÔetai to k�twtr�gwno tou A.N H t�xh tou p�naka A.AP Di�nusma tÔpou DOUBLE PRECISION, m kou
 N*(N+1)/2. Sthn e�sodo perièqeito k�tw   to p�nw tr�gwno tou A, an�loga me thn tim  tou or�smato
 UPLO.Sthn èxodo, perièqei ton p�naka U   ton p�naka L th
 an�lush
 Cholesky.INFO Akèraio
 arijmì
. An INFO = 0 tìte h an�lush Cholesky ègine qwr�
 prìblhma.An INFO = �i tìte to i-stì ìrisma e�qe mh epitrept  timh. An INFO = i, tìte okÔrio
 upop�naka
 t�xh
 i den e�nai jetik� orismèno
.� SUBROUTINE DPPTRS(UPLO, N, NRHS, AP, B, LDB, INFO)LÔnei to grammikì sÔsthma AX = B, ìpou A èna
 summetrikì
 kai jetik� orismèno
 p�naka
tou opo�ou h an�lush Cholesky èqei upologiste� apo thn DPPTRF.Orisma Ermhne�aNRHS Arijmì
 twn dexi¸n mel¸n   o arijmì
 twn sthl¸n tou p�naka B.LDB Arijmì
 gramm¸n tou p�naka B. Prèpei LDB � max(1; N).INFO Akèraio
 arijmì
. An INFO = 0 tìte h lÔsh upolog�sthke qwr�
 prìblhma. AnINFO = �i tìte to i-stì ìrisma e�qe mh epitrept  timh.Ta upìloipa or�smata e�nai ìpw
 akrib¸
 kai sthn DPPTRF.5



1.3 Par�deigma qr sh
 twn DPPTRF kai DPPTRSEstw An(
; d) o p�naka
 An(
; d) = 266664d 

 d . . .. . . . . . 

 d
377775P�nake
 aut 
 th
 morf 
 emfan�zontai suqn� sthn arijmhtik  ep�lush problhm�twn arqik¸n kaisunoriak¸n tim¸n gia merikè
 diaforikè
 exis¸sei
, me th mèjodo peperasmènwn diafor¸n   pepera-smènwn stoiqe�wn.A
 upojèsoume ìti jèloume na lÔsoume to sÔsthma Anx = b gia dosmèno di�nusma b 2 Rn ,me thn qr sh twn DPPTRF gia ton upologismì th
 an�lush
 Cholesky, kai th
 DPPTRS gia thnopisjodrìmhsh. Kai oi duo autè
 uporout�ne
 upojètoun oti èqoume d¸sei ton p�naka se sumpag morf , dhlad  ìti èqoume apojhkeÔsei se èna di�nusma e�te ti
 st le
 tou �nw trig¸nou tou An,e�te ti
 grammè
 tou k�tw trig¸nou tou An. Autì, sthn per�ptwsh pou apojhkeÔoume ti
 st le
 tou�nw trig¸nou tou An mpore� na g�nei me ti
 parak�tw entolè
:
 = ...d = ...

 Oi sthles tou anw trigwnou tou A_n apo8hkeuontai sto dianysma AP
 k = 1ap(k) = dk = k + 1do j=2, ndo i=1, j-2ap(k) = 0.0d0k = k + 1enddoap(k) = 
k = k + 1ap(k) = dk = k + 1enddoSto parak�tw prìgramma lÔnoume to sÔsthma An(1; 4) me dex� mèlo
 to di�numa b = (1; 1; : : : ; 1):
 program lapa
ktest

 Paradeigma xrhshs twn DPPTRF kai DPPTRS
 Lynoume to systhma A_n(1,4) x = b, me dexi melos b=(1,1,...,1)
 impli
it double pre
ision (a-h, o-z)6



parameter (LDA = 40)double pre
ision ap((LDA*(LDA+1))/2), b(LDA)

 Kataskeuh tou pinaka AP
 
 = 1.0d0d = 4.0d0n = 10
 k = 1ap(k) = dk = k + 1do j=2, ndo i=1, j-2ap(k) = 0.0d0k = k + 1enddoap(k) = 
k = k + 1ap(k) = dk = k + 1enddo

 Klhsh ths DPPTRF gia thn analysh Cholesky
 
all dpptrf('U', n, ap, info)if (info .lt. 0) thenprint*, 'To ', i, 'orisma eixe mh epitrepth timh'stopelse if (info .gt. 0) thenprint*, 'O ypopinakas taxhs ', i, ' den einai 8etika orismenos'stopendif

 Kataskeuh tou dexiou melous kai lysh tou systhmatos
 do i=1, nb(i) = 1.0d0enddo
 LDB = LDANRHS = 1 7




all dpptrs('U', n, NRHS, ap, b, LDB, info)
 if (info .lt. 0) thenprint*, 'To ', i, 'orisma eixe mh epitrepth timh'stopendif
 print*, 'Lysh tou systhmatos'write(6,10) (b(i), i=1, n)10 format(3d16.9)
 stopend2 Kl sh upoprogramm�twn tou LAPACK apo progr�mmata se CAn kai to LAPACK e�nai grammèno se Fortran 77, e�nai dunatìn na qrhsimopoihje� mèsa apo ènaprìgramma se C, all� apaite�tai l�go parap�nw doulei�.H duskol�a br�sketai ston diaforetikì trìpo me ton opo�o h C kai h Fortran 77 apojhkeÔounpoludi�statou
 p�nake
 all� kai ston trìpo me ton opo�o metabib�zontai ta or�smata mia
 sun�r-thsh
. H pr¸th duskol�a e�nai sqetik� eÔkolh na antimetwpiste�: mia kai h Fortran 77 apojhkeÔeitou
 didi�statou
 p�nake
 kata st le
 kai h C kat� grammè
, ja prèpei na d¸soume sth sun�rthshtou LAPACK ton an�strofo tou p�naka ant� gia ton �dio ton p�naka. Ena par�deigma: Estw ìtijèloume na upolog�soume thn an�lush LU tou 2� 2 p�nakaA = �a11 a12a21 a22�qrhsimopoi¸nta
 to upoprìgramma DGETRF (de�te ta or�smat� tou sthn par�grafo 1.2). Epeid  hFortran 77 apojhkeÔei didi�statou
 p�nake
 kat� st le
, autì pou metabib�zetai sto upoprìgrammaDGETRF e�nai h dieÔnjush tou pr¸tou stoiqe�ou tou dianÔsmato
a11 a21 a12 a22Se ant�jesh, o �dio
 p�naka
 sthn C apojhkeÔetai w
a11 a12 a21 a22�ra, autì pou metabib�zetai sthn DGETRF e�nai o AT kai ìqi o A!! H lÔsh e�nai loipìn apl : Ant�gia ton �dio ton A apojhkeÔoume ton AT . W
 gnwstìn, h Fortran 77 kai h C diafèroun ep�sh
 kaiston trìpo me ton opo�o metabib�zoun or�smata se upoprogr�mmata   sunart sei
. Sthn Fortran77 ta or�smata metabib�zontai kat' anafor�, dhlad  metabib�zontai sth sun�rthsh oi dieunjÔsei
twn orism�twn. Sthn C, ta or�smata metabib�zontai kata tim , dhlad  ta or�smata gr�fontai seproswrinè
 jèsei
 mn mh
 kai oi dieujÔnsei
 tou
 metabib�zontai sth sun�rthsh.Mia teleuta�a leptomèreia: Epeid  h Fortran 77 prosjètei ton qarakt ra ' ' sto tèlo
 k�jesun�rthsh
, ant� gia dgetrf(...)8



ja prèpei na gr�yete dgetrf (...)gia na kalèsete to upoprìgramma DGETRF apo èna C prìgramma. H metagl¸ttish tou progr�mma-to
 kai h sÔndesh tou me th biblioj kh LAPACK g�netai me to sunhjismèno trìpo, all� qrei�zetaina sundèsoume to prìgramma ma
 kai me thn biblioj kh g2
.> g

 -o myprog myprog.
 -llapa
k -lg2
> ./myprog2.1 Par�deigma kl sh
 twn DGETRF kai DGETRS apo progr�mmata se C/** Paradeigma xrhshs twn DGETRF kai DGETRS. Lynoume to systhma A x = b* opou** [ 1 0 3 ℄ [ 2 ℄* A = [ -1 0 1 ℄ kai b = [ 0 ℄* [ -2 -1 0 ℄ [ 6 ℄** H akribhs lysh einai [1/2, -7, 1/2℄.*/#in
lude <stdio.h>#define MAXDIM 10int main(){ double A[MAXDIM℄[MAXDIM℄, b[MAXDIM℄;int ipiv[MAXDIM℄;int n, lda, info, nrhs, ldb, i;
har trans;/** Bazoume sto didiastato pinaka A ton pinaka toy systhmatos kata sthles!!*/ A[0℄[0℄ = 1.0;A[0℄[1℄ = -1.0;A[0℄[2℄ = -2.0;A[1℄[0℄ = 0.0;A[1℄[1℄ = 0.0;A[1℄[2℄ = -1.0;A[2℄[0℄ = 3.0;A[2℄[1℄ = 1.0;A[2℄[2℄ = 0.0; 9



/** Kaloume thn DGETRF gia thn analysh LU kai elegxoume thn timh tou info*/ n = 3; lda = MAXDIM; info = 0;dgetrf_(&n, &n, A, &lda, ipiv, &info);if (info < 0) {printf("To %d orisma eixe mh epitrepth timh\n", info);exit(2);}else if (info > 0) {printf("To %d stoixeio ths diagvniou tou U einai mhden\n", info);exit(2);}/** To dexi melos*/ b[0℄ = 2.0;b[1℄ = 0.0;b[2℄ = 6.0;/** Lynoume to systhma twra me thn DGETRS*/ trans = 'N'; nrhs = 1; ldb = MAXDIM;dgetrs_(&trans, &n, &nrhs, A, &lda, ipiv, b, &ldb, &info);if (info < 0) {printf("To %d orisma eixe mh epitrepth timh\n", info);exit(2);}printf("\nLysh tou systhmatos:\n");for (i = 0; i < n; i++)printf("%16.9e\n", b[i℄);return 0;}
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