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Trong qué trinh gidi ohie ‘bal tofn vit ly bﬁng che phuong phép s6 (sai phan, phin lu'
hitu hgn, v.v...) ohﬁng ta thudng dén a6n mot he phuung trinh dai 86 tuyé‘n tinh

Ax ='b - ’ ' (1)

Vol A la ma tren 08 lan Trong thye té c& clia A c6 thd dot toi héng nghin hote h&ng 'van,
Dé1 vél che, ma trgn ¢6 ¢& nhu 'vAy, chc thudt todn cd dién khéng cén thich hgp nita vi né
do6i hdl qua nhidu bo nhé cha MTDT v& thoi glan A& thye hidn thudt todn.

T nhitng ném 1970 tré lgi day, Iy thuyt glal h¢ phwong trinh dgl 6 tuyén tinh thwa .
& 16n c6 buée phat tridn méi. 'Trén 'co sd che, thudt todn sfin c6, ngudl ta dH cdi bién ai
ad trigt @® loi dyng céc tinh chft thua cla ma trau Trong bal ndy ching tol mé td mét &6
phuong phap lru trit ma trdn A smo cho tiét kigm b nhé va 'giéi thigu mot 6 thudt toan
glal ohiing. Sau oing s¥ gidl thidu ho.nhu'ong hinh ad duge thiét lap theo née lhuat toén a6
theo nguyén-tie don th¥ (module),

Il ='CACH LUU TR MA TRAN THUA

Gik st A 1d ma lren vubéng ¢& nXn, I{hal niém thua 14 mt khﬂ: niém twong d6l.
Thong thuérng e6 thd hidu duge khi 66 lwong phian t& khdo khong khé,nhd so véi 86 lugng
phiin t clia ma trgn A. Do @6 néu ching ta chi cin luu trit cc phiin tr kliac khéng clia A
thl ¢6 thd s& tift kigm duge kha nhidu 6 .nhé clia mé.y tinh. Phuong phap diu. tian ta mé (&
la phwong phip luu trit ddng.

. Phuong phap lwu trit ddng lin ddu tién du'o'o Tenning va Tuff [1] ab ra, ‘sau ¢ Adugo
nhidu t4e gid khée et dyng. NO thugn ti¢n khi ma- hgn c6, dang bang’ hay cic phﬁn "t khéo
khong nfm tdp trung gan dudng cheo ehinh. .

Néu fa ky hieu » i :
Al .= min j I’{J%iﬁns au+0 : V)
B(1) = min 11<1<1<n. nu+o . 3"
V(‘.vi ma uaﬂ A bét ky ta co ph&n tich ' :

A=L+U,

Itrong @ L m ‘phin tam gi&o duwdl, cén U 14 phin tam glic trén clia A, Vide lvu tri du-ai dang
profil dwge t6n hanh riéng bigt €81 véi L va U (néu A 1a @61 xtmg ohl cdn lru trtt L1a &),

©3 tién hanh luwu ter Lita o¥n ha1 miing mft chidu. Méng ditu chira cfic pbAn ti ofin A
theo ting hang bit ddu tir phin ¢t Giu tién khac khéng efa “hang @0 8 A(j) 0ho dén phin

tir duéng chéo gy, (BGI vol ma trdn U te Jwu trir theo tirng cdt bit ddu ti ap)), j(‘Ién aj
méng tht hal nh!.rn ohl ra vj trf clie céc phﬂn ti duang ehéo nim trong méng thi nhét,



; Phwong phép luu (rit thit hai 14 phuong phdp @dng. Trong phwong phédp ndy ehi lwu
trit cdo phan ti khéc khéng, No olin ha méng mét chidu, Médng Giu & chira che phan t khae
v :khong ofta A theo thir ty bt ky. Mdng thir hal v ba ad chi vi trf hang va o0t cla phin t&
. khée ' khéng & méng ddu tién. Nhu vAy A% liu triy todn b$ ma trdn A ta olin 3XM 6 nhe, .-
»trong 46 M 1a 's6 lugng khie khéng cla A. ' :

111 ~ CAC THUAT TOAN. '

Cédo thudt todn @B gidi he (1) véi cho ma trn thwa bao gdm hai logi: loai thudt todn
1§p . va - thudt toan ohinh xéc. Dudi ddy ching 181 chi dwa ra mdt s6 thudt toén I§p. Cée
thudt todn ndy tuy khéng cho 1&i gidl chinh xéc nhung cé mot logt wu d@idm: lgl dyng tét
* tinh thra ciia ma trdn va don gidn vi ode phép tinh ohi bao gdm bhai logi: nhan vécto véi
ma trgn va nhin v6 hwéng hai vée to. Bidu nay cho phép gliim 86 lugng phép tinh @én t6i
thidu vi céc phép tinh ehi thye hi¢n vél ohc phitn ti khéo khdng clia ma trgn, Disu ndy hodn
todn thich hop véi cdch luwu trit dong, Chc ma trin A dudi ddy thudng phdi duwge gid thide
1461 xirng va xc dinh drvong. R

1. Phwong phép Gradient lios hep. ,

Thuft tofn nay dwge 8 ra ti nhitng nim 50 do Heslens va Stifel néu lén lin ddu..
Ap dyna cho h¢ (1) ching duge viet '

5 cho truée (théng ;hu-bng cho-;; 0)

TemTm T - AL |
' 1{: = ( :

M= (ry /';g)/(ﬁigkri?n)
T =Tk Wy

Thel = vk~ MrAvk

Lt = (rayy vit)s (ee [ re)

Vi1 = ket = Leet vk

néu Hh';'.kq»l i '>,S lITII thi k=k=1 va chuydn lén (i)
Stop.. g

Thit ra day 14 thugt toén dang cho nghi¢m chink xéo sau nhidu nhét 12 o lin Igp. Tuy nhisn
- do sal 86 tinh toén, ué tré thanh plhwong phép 1p va hil tysausdbuwde Iip 1én hon n nhidu,

. . Néu ky hidu X (A) = (Al 1A~ )| 1& 86 @idu kidn ofia ma trén A. Nguwdl ta c6 nhin
xét rling' néu X(A) m 1 thi phuong phap hof ty rft nhanh, sau khodng n/8 buée 1ip [ 11,

2, Phirong phap Gradient lien hip ¢6 chinh 1y truwée.

Tir Ide xufit hign phuong phép gradient lién he'p'dd thu hat sy chi ¥ clia nhigu ngudi
vl n6 khé ‘don gifin,'Nhung din din né bi ling quén di vi &p dubg trong thye t& né hol ty
vilt chm. Nguyén nhan nhu ta th€y & phin trén 1a do khong phél d6i véi ma trin ndo %(A)
clthg xfp xi gin bling 1. Mubn 4p dyng phuong phap ndy cé higu qud, cn phii cii tién no,
chinh 1y ma trén A sao cho a6 @idu kién cfia n6 gin 1. M&i cho @&n n¥m 1977 méi c6 két qui
ddu tien theo huéng nay [2]. Nhung khi phwong phap wge 48 ra, né lidn dwge 4p dyng rét -
rong rliti, nh&t 1& trong phuong phap phn t& httu hen [3] va con dung d& gidi cac bai todn
. Phituyén [4]. Ngdy nay ngutd ta cing o6 thém nhitng c&l bin miéi. Chaing 161 trinh by duéi
day hai cdoh chinh Iy, ' oy : : : -y -
-+ Thay vi gidi (1) ta din dén h§ tuong duong
: oy ot Klax=Kk"y (4) ‘ it
Néu K~! gin A~! theo nghla nao @6 thi rd vang ‘% (K~ A) ™ 1, Viin €8 & G4y 1a chign-K sas
eho (I).g6 profil giéng A va (i) d& nghjch dio. - ; T
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| (6 hal phlrcmg phéb iya choh '
= C.hpn theo phu‘Ong phép choleski khéng hodn chinh; tu c‘iin tim K duéi dsmg

K==L L7 (5)
_ trong a6 : J=1 ‘ :
: ; o ly= Jay - i ljl:/ 111 néu ﬂij’#’ﬂ
i | ; k—i 0 . nﬁu ay =0
_, : : =1 oy 1 ' :
v I 1 ; e ~2
| . ly= (-an 21 1 )3

" RO, rang 1a. K théa mln hai aidu klen ) va (i), Qua cbng thfw trén cho thily K bléu diln gin
nhw phan tich Choleski ciia A. CAch thir hal la theo phwong phépgidm duw trén, Ta bidu didn

@ ' A=E+D+F :
E lﬁ phiin tam gide tren, F 14 philn tam gideduwdéi, D 12 phiin dudng chéo clia ma tran A.

Khi a6 ta chpn L theo cOng.thirc sau:

k= LLT=m+0r® D 0 +om ‘ = o
=(D'/% +wD™!AF) (D'/? + wED1A) ‘ : ®)

+ @ 14 thong 86 gidm duw vA w & [0,1]. Chua ¢6 chch cbira © t6i wu sao cho phu-ong phép hoi'

ty nhanh nht. Céc k&t qud thi nghi¢m 86 clia ching tol cho phép chi rariing w &€ [0, 8-’-—1 2]
14 °t6t. nhit. N6 cling tring vél két qud ctia (1),

I\hi @6 thudt toAn Gradient llén hgp ¢6 chinh 1y trude duqc vigt:

X=0 . ,

Lo =Db_ ' |

%o = Po =K',

k=0 - :

- My = (Zy, ZWIR™' A Fiy Py,

© @her = oot MiPh_
5_1_;+1=1k—MkAPk ! ‘ .
Zk =K rea gy SR K ’ : )
L+t = (_Zk+h Zu1) [ (2, 20 L o . !
"Piet'= Zist b Lxa1 Pr . . 8 o

- Néu vk |l >a|[bl| thi k= k*+1 chuydn len ()
Stop

- Tmnithuat toanltren ¢d hai lhn phﬁ! glai he K.7 = r'. nhung dléu ndy 'dd thye hign vi
K=LL" .
3. Phuong phbp lip Richaraon =~ Ghobylav

" Day 1A thuldt tohn dun gidn va cé'tbe ad hol tu nhanh nhét trong lcrp giii lip hai lép.
GId s ma trie' A théa mén didu ki¢n

':0<m1E<A<sz - B ®)

my, m3 co th& col nhu giol hgn :phd trén v dlrdri clia A, Khi aé qué trinh lap du-r,rc xay dung .
nhu' sau [5] ‘

Tk = :ug - Tk (Azk=b) - ' : @
'I‘x m tham 86 lap du‘qe tinh theo edng ‘thire ' . ‘ :
Tk = To/ (1 + Po MW ' - (10)
ENEW. JHTT L.o.my :
To m:rFma i P°=‘1.+E § E": 3 | ) )

Mg, 1 nghi¢m clia da thirc Chebyssv bde n.

.Thtr ty chon nghiém clia da thite Chebysev ¢6 énh hwéng qunn trgng dén axr bn dinh cla

thudt toé.:n Khl @6 Mx phél theo cong thire, §
. : 20k ~ 1

_-—0-—-—-..
Mk 008 ==o-



long ao '31; k=1 It thtr ty chon nghié\m"i’huat toan tim By duge ii‘inh bay irong ts]

Ngohi ra trong céng thirc con cin phidi tim my va mn Thudt tofn ndy cé thd tim thiy trong [6].
Ngoil c4c phuong phap lifp @it trinh bay & txén. con mot 1ép phu'ang phép gldl @ang -

"ma chiing tol as trinh bay tiép & bhi sau. r'

w, - BO CHUONG TRINH
Dya irén che thuft todn trén, ching téf xdy dyng mét bd chuong triith nh{m mye dich
‘¢6 th¥-glal higu qui dwge cde phwong trinh dqi 66 tuyén tinh vél ma trgn thua b 1én. Che
chwong trinh nay dwge vigt duéi deng don thd (module) bing ngén ngtt FORTRAN.IV cde
module nay c6 th¥ diung ddc 14p vl nhau, ho¥c 06 thd ding chung trong cée chwong trinh
méu khao. Céc thong s6 vao hay ra cé cing bdn chit dwge md td biing che tham s giéng nhau,
‘ Trong ting truéng hop oy thd cfia bai todn ciin lya chign nhitng ehu-omg trinh (module) sao |
cho higu qua c6 thd lan nh&t. Dwéi &4y 1d cde module chinh.
= CPROF = chuohg trinh glai biing phuong phép Choloski. Ma tran duge lu-u trir
duél dang profil.
; = GNSP 1 GiAl biing phwong phé.p ‘Gauss, l;hi A a8 xitng v8 v tr, khb‘ng 461 x&ng
vd gla trf.
. - ™ GCMNS gi&i.biing phu-ong phép Gradlent 1ién hqp khi A khﬁng ast. xﬁ'ng
¢ = GCMSP phwong phap Gradlent lién hgp khi A @61 xteng.
- SOSILT phwong phap kicharson = Chebysev.
-~ GRALH ph uo'ng phép Gradient 1ién-hop 6 ohinhly truée bﬂng phwong ph&p Choleski
lchOng hoan chinh,
.d -~ PCGSOR phwang phéap Gradient 1ién hqp 06 chinh 1y truds biing phu-ang phép glim
w trén, ;

Kﬁ'r LUAN 5 &
\

Cae clnrcrng trinh trén @i Quge tht’r nahiem trén may ODRA 1304, MINSK 32 vh IBM
360140, Chting cling duge cai d¥t trén may vl tinh MICRAN, Cée thi dy dBu cho két qué - thén
@4ng. D61 vél phuong phap Gradlent lién hep khi n nhd cho k&t qud rfe t6t, nhung khi n 1on
né hol ty rit chm, Nhwng khl ding phwong phdp Gradient lién hgp c6 chinh 1y cho két qui .
khi quan, Thong thwdng chi olin 5,8 lin lip 1& eho két qud thda ddne: Trong hai chwong trinh
GRALH vA PCGSOR thl GRALM td wu th8 rd rét bdl nd cho két qud t6t sau 86 1dn Iip {t hon
vh phwong phap 6 ra khong nhey cdm vél vige cho glh trf lip diu uén. Che phuang phéap
gldi dang oho két qud phlh Lep. ! :
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| ABSTRACT
SO\tE ALGORITHVIS AND A PACKAGE FOR LAH(.:E SPAHSE MATRICES

; In thll paper some dhect and 1te1atlve procaaaes u..ed in linear algebm for large spnrse- |
mattices will be considered. Most of out attention will be roncentrated on storage schemes
to economise the memory. of a enmputel The algorithme will be modified that they can use
will. sparse structure of mairices Flnally the package will be exposed and test of this paakage

glve the good results.
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