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VE PHUONG PHAP GAUSS VOl MA TRAN THUA CO LON

~NGUYEN CONG BIRU
HOANG VAN LAI
NGUYEN LE THU

1. Mé& dau,

Chting ta thudng hay phii gidl phwong trinh dgl 86 tuyén toh
Ax =1 ) (1)

Trong 46 A 1a ma (rdn vobng 6& N, V&I N dfi 16n cde thuft tokn théng thwong gldi
he (1) thweng gip kho khiia ngay c& (rén may tinh dién t& (MTDT) mgnh. Do 44 khi giip cde
treémg hop nhi vay. ching ta cllu st dyung che thudt todn sno cho eé thd tigt ki¢m duwgo bo
nhé efia MTDT va tiét kigm duge o6 Lirgog phép tiah, Trong bai [1] ehing tol @ giél thigu
chall liru (rir ma trAn thwa vk mot 86 phwong phap gidl lgp. Trong bA nidy ehing 10} ¢led
thigu ti&p mot phwong phép gidl ding hay duge sk dyng: phuony phap Gauss dué¢i deng
profil, vd dwa ra mot dldu kign && @b thy: hign phwong pbép nay, Didu ki¢n ndy mé rony
hon didu ki¢n chéo tri thudng gip.

2, Phuong pflép Gauss v&i ma tran thwa,

Phwong phap Gauss cd diln 14 ml phwong phap rfl phd hién, nhung phii thye hign
{ultn ty nhidu phép tinh ngay ch véi cho phitn t& cfin ma trdn A khi n6 bitng 0. Trong thyo
16, ma trdn A thudng hsy et nhitng cfu trio dfe bigt, ching han cde phin tr khae khong
ctia n6 nkm 14p trung ghn dwéng chéo chink (nhw dgng ma trgn bing) khi d6 ching ta cd
th@ lgi dyng tinh ch&t nay d& luu trdt ma tedn A dwdl dang profil [1], Diing thugt todn Gaues
vol afc phiin ti nfm trong profil, chiag ta e6 thé ning cao hi¢u qud clia thugt toén.

Phuong plﬂp Gauss 48 gidi h¢ (1) thye chft 1a vige phén tieh ma trin A thénh dang
A=LU (2

trong d6 L .ma {rén tam glde dudi, c6 phiin tir dwdng chéo bling 1, é!bu U ld ma irén {am
gide trén. Nhe mot dinh 1y & [2] d& ching minh, ete ma trgn L va U ¢6 profil hodn todn
K16ng nhe profil ofia phitn tam gide duél va phiin tam gide trén clia ma trin A,

Do 46 phuong plédp nay rét thich hgp ki ma trgn A dwge gitr duéi dang profil. Seu
d6 ching ta lin lwot gidd: '

Ly =1Dh - (3)
Us =y €))
vi¢e gidi (3) (4) khéng ed gi Lho khin,
» Né&u chiing ta ki higu céc plidn ti cia L va U I&n Juwet 1& lij, uj. Ngody ra:
AD = min {1 1< <1< n; ayse0] (8)
ﬁ(j)=mire{l:lglﬁjgn;eqjﬁhcl (6)
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‘Khi 46 cdng thie (2 viét dige duol dang chl tiét sau

wi = anrs b= apfung 4 =2 G . Y]
- W) = ay
i=1
u“ = a” - 2 “k uk]: l= 2| 3..--. n . 5 (8‘)
k=m : :
i=1 ‘ ; .
Iy =Gy~ = dncup/ujy § =1+ L, I - ()
k=m
i—-1
‘ ujj = ay = = ik uk) (10
k=m

m = max (A, ()
cbn cac cong thire 42 gidl (8) (4) s@ la:

yi=25b
-1

yi=Dbi= o i yks 1=2 du, u - un
k=m ;

Xu=Yu
i=1

si=y - 2 by A=l (12)
=1

3, Dibu kign @h 4B phan tich ma trfn A.

Nhin vho ehc cong thire trén, ta thdy ngay mot dldu ki¢n @t @8 tién hanh phan tich
1a uyy 5= 0. Thye vy, néu uy sk 0, 1 =1, 2. lo=1, trong d6 1o nfim trong khofing tir 1 dén n.
Khi 6 rd rang theo eong thie (7) — (10) ta c6 thd xde @iui dwge uy vh Lip Ta cling
théy 1o minor chinh thi jo clia A Id biing tich uy U2t g o Vay diéu kipn en va 4o dé

uj) %= 0 la che minor chinh clta A phai khae khong. RO rang ta thiy ngay che ma trhn xée
dinh duong hay mung tinh chit dudng cheo trol eho ta ngay duge phin tich trén [a]. Tinh
chfit xfe dinh duong eha A thudng khong ¢6 néu bl toan zuit phat khong mang tinh chifit
ndy, con tinh dwong chéo troi thuong dln G&n nhong hyn ché nhit dinh vd 11 1§ che bude
ledri ndu ta noi dén viee gill che phuong trinh bitng phwong phip sal phin,

Ta x61 ma trdn A c6 ciiu tréie ba dudng chéo khol:

(At B \

| A = ' ' ' (13)
Cun—1 Am-i Bme1
Cm Am ]
Nhin xét réing néu Ay By Ci 1A che ma trjn didy di, pawong phép truy dudl kh6i 1A
phuonyg phap dany co hign quit d& gidl, Tuy nhién, thyge t§ cho thdy cdc ma'trdn Al Bi G
hay co ofiu tric thua, Khi d¢6 s& dyng phuong phap Lruy @udl khong higu qud biing phwong

| phap phan tich Gaves.
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(HE s cho ma (rdn A co dony sau

! an \ , ~
( Bg 1 ( i
' ‘ ' 0
A=l e = § Bi= 5 s Cy=
. % 0 . t.
i, mp—I =
\ By =g 1 J o vy

Trong @6 cée h¢ s6 thda min @énhk gia:
eyl Byl <o [Tyl <Sas oyl < »

(14)

D& dang suy ra d2 c6 tink dudng chéo trol, didu kitn ab la » < -L DY mé& rong didu
4 ' :

kign nay, ta xét mot bd @2 sau.
rirée hét ta xét ma trdn don glén bie m:

rl & \
] 1 «
~ . .
A = .
4]
\ . b i

B dd: vol a << -5— ta c6 &anh gia

A= g AL
(q1—2a%)
14V ~4qa?
trong d& q1 = s~ Imece
L]
Chittng minh: \rwée hét thdy séng det A =<0,
L)
TIm didu kign d& A ¢6 phdn tleh:
: r 1 3 ?1 @ 3
Ba 1 Ty @
. . 0 L] L] L] 0
-~
A= Lo
0 . 0 . i . [ J
\ fm 1 J \ Tm
Trong d6:
T =1~-«
! pl il= 2[ 3. g m-1
i1 = &/1y

Vay didu ki¢n 44 d& cdé phén tiedh (18) la:
[“ﬁ|l<1= i=2|u’b|mn

Didu ki¢n nay duge thda mén vi
i i41

O<P<- T
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(15)

(18)

17)

(18)

(19)



a cin ghnh gk Biise

a N
= 9

P . ;: H ] = i & ;.- vl
Bryt = - Aok Bo = @y =23 ..m=Ii

Sau khi phan tich Bi = dwéi dgsg phan a6 day chuj;én (4], tr ¢6¢
ey, Jnb. 1"‘“”:_9.1- |
2 1
G491 ~q2) q2 (q1~qg)
1—@ ~qg 1 _ 1-a’—q ]
1 2
‘-!1 (q1—qg) Ty (q1q2)

:_ =L= 2 8y vy

B

1= Vicget
e

Ta ¢ the thdy rhng
o<ﬁl < s 2__?“ 11, By
i —= L= 4 9pey, M
N 1+Vi-da ‘

va tk ddy ta ¢6 danh gia:
2

a” . 1 ,
Ti =] - aBI = 1= q1 o T i =2, 80, m
%
vh vi viy 0<1ﬁ- o
Tir phan tieh (18) ta co thé viét
1 Y\ ¢ 1 08 \ Ty
0 . s 0 . 0
~~ pﬂ a 0 .
A = . .
. [ . 6]11.-1
0o . . 0 1 0 .
ﬁm 1 J L J Tm

T day d& dang tinh duge A" vi cho ta dénh gid:

“E—J” < E‘%;ﬁ [(1+qa+q§+... 4-q?—1)+(f18+Q3+ +q§nm1)+

m-—1
+ ot (qs + qg )+ q3]

“2
qs = —13

qq — &

T ddy suy ra:
2 Tk 2
a1 < ~qy G, SHQIBE
“ [ e < (q1—2*) (qi~qs)* (qt — 2a&%)?
Pay 1a didu phﬁi chieng minh,

Bay gl¢ ta c6 the ehtng minh duge dinh 1y sau:
Binh 1. PR c6 phan tfeh (2) véif ma trin dong (13).di8u kién @& Ia:

1
< eg e, < -y | C@o)
trong d6 @, 1a nghi¢m cin phwong trinh '
1-2& = 4o + & (1~ Viedad) = 0 1
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Nhﬂn X1+ Phueong teinh (31 ¢6 It obét 1 sghigm ollin trong khodng 0,1/2) bl v
We I ginv eda @8 thj cae ham p(x) = | = Ja - fb viy (qla) = = o (| = VI~da?®) 1 nghidm

1
clin nd @, > = va tinh giln dung = 0,864,

Chieng mtuhy Diu tien ta ¢6 nhin xét riing voi @idu kign trén che ma trin Ay d8u ¢6

B e~ 1 , P i~
mu trgn nguge A v Do d6 ma tedn hé (1) trong Qrong val he Ay = f
(gy E} W
Ca Eg By
A = L] L] .
' . Bin-1
\ Cw Eu J
E, Ia mu trin don vj —~..

Bi=0~! B Ci= AL G

Gid sl ta o6 phén tich:

Hy Gy Ei
Fn E» Gg
A- = ! . i . . .
. ' i . 'Em—-l
G

FHI Em
=08 =0
Gi=E ~-TF Bl-—l g ol =2,8, ., m

it ~1
Tl = Ci+ Fy Gl

T (23) ta thiy didu koo oda d8 Iphi‘m tieh A @ dyng (24) L
1P Bl < 13i=2 8., m
T ddy ta thiy rdng adu eie didu kign sau ddy thoa miin

1B <12, el <12
thi la e6 ngay danh gia (26),

(22)

(23)

(21

(26)

{26)

(7

Biy gi¢ chang ta lai tim @ldu kign 4G a8 (27) thye hig¢a Bi va Ci c6 bidu difn (29),

-1
mubn ditnh yia dugo ching edn danh gia 1A, " [ . Nhwng nhitng phln t& cha Ai théa miln

; ‘ -1 N
(11) vdy chiing ta cling 6 danh gla 1A, " Il twongty Il A .
Hay 1A

-1 qi (q1—= o2
] . “ — e
I A y g ((11_29:2)2

a4

)



R sokibes fa

2
Néy qg = 2 n th&v 11v bidu didn (23 te clin e¢6 d4nh gld
q1

—~ el = o) B
o Bl ot

(e = 2qa)® 2
Hay ta ¢éin dédnh gl e sao cho thom min

9 4
g =dn2+1 - 2 = 2etqa 2 0. LS ¢ )

Bit ding thie (28' twong dtrcna véi bt dlng thie - : ,
1= 22 — 4’ +"otqg=1—2?.-=4&’+af1—1/1 4«')>0 ¢

R4 rang 14 (29) dwge thda mén vél mol ¢ théa miin (20),
Cuéi cting nhén xét rﬁng cde tredng hop ma trjn Ay, By, Cy trong (18) 14 thura bHt ky

Khi @6 a3 danh gla |l B, Il va C| [l ehing ta cdn cd @anh gla |l A’ . Mét trong nhitng.

phirong phap 14 bidu didn A= A| + A:. A1 cé dang ba dudng ohén. Khi a6 |l Ai Il &t nhé
thi ta ¢6 th® sit dyng che danh gla (16) 42 1dp chc didu kidn twong.ty (20).

[c]htwnp trlnh vigt theo thuat toan (7) = (12) c6 thd lam quenq‘.,trong bd chwony
trinh |1
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ABSTRACT

On the methed Gauss for large spavse matrlees,

In this paper the method Gauea for linenr algebrale systems with large sparse matrires
is developed. The storage of those malrices is in the compact form, Here we give one suffi«
clent eondition for Gauss factorisation, which is more general than the dominant diagonal's
condition, !

ST TON TATI VA DUY WHAT NGHIEM..,
(Tiép theo trang 7)

ABSTRACT
Existenve and uniqueness theorems for a class of imitial value problem

In this paper we consider initinl value problem of evolutione quations
u < Aou) = f, ul0) == u, (1)

where A € (HXV > V*) {3 an aperator of (he varlation = type.

In the 2 sections we prove en Existencs end U'n'queness result for (1), The Uniquaneu of
solution of (1) can be improved if 1he solullon u satisfy cerlain regularity ¢ondition,

In section III we apply our abstract result of section II to the diffusion — equations of

the type:

<}
ED—:!- == div [b(us gradu)] + TA% =f(w)

u=0 and Au=:0 on 3G
1 Jiep == s,

]
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