Chuong I1 : GIAI HE PHUONG TRINH
Ax=b

1) HE c0 A la ma tran tam giac trén

a1 a2 - - an|[x]| |[b

0 apy apz . agy|[ x| |DP2
Ax=| 0 0 az3

O O O O ann_ Xn bn

Tinh nghiém

X = Xp-1 = Xp-2 = Kp=-3- > X
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Vidu:

Ngo Thu Lrong

(X +2xp +x3 =180
10 +01Ixp +2x3 =202
0 +0 +0.01x3 =0.1

(X =4

I X9 =2

x3=10
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2) Hé cO A la ma tran tam giac dudi

ETE .. 0 x] b1
ap1 aso 0 . 0 |[|X by
AX=laz1 ag2 az3 - =
0
Anl an2 - - ann ][ Xn b

Tinh nghiém X — X9 - X3 - Xgo... » Xq
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3) Giai biing phuong phap nhan ti LU :

( A ma tran vudng bat ky )

a) Noi dung : Phantichma tran A=L.U

L 1a ma tran tam giac dusi

U la ma tran tam giac trén

Viéc gidi hé phuong trinh s€ dua vé gidi hai hé
phuong trinh dang tam giac

Qlly udc Ill =] 29 — I 33— - — 1:¢6 nghlém dlly nhat
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Cachtim L, U tv ma trian A :

Nhan hangl cua Lvéicot 1 cua U tim dugc Ug 1
Nhan hang?2 cua Lvéi cot 1 cua U tim dudc 191

Nhan hang3 cua Lvéi ¢t 1 cua U tim dugc 131
Nhan hangl cua Lv6i cdt 2 cua U tim dugc Ug 2
Nhan hangl cua L véi cot 3 cua U tim dudc Uy 3
Nhan hang?2 cua L v6i ¢t 2 cua U tim duge Uoo
Nhan hang3 cua L vdi cot 2 cua U tim duge I35
Nhan hang?2 cua L véi cot 3 cua U tim dugc Una

Nhan hang3 cua L véi cot 3 cua U tim dude uza

Ngd Thu Lrong Phrong phap Tinh

CuuDuongThanCong.com https.//fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

4) Phuong phap Cholesky
( phuong phap can bac hai )

a) N§i dung :
Bi€u dién ma trAn A dudi dang A=B. B!
trong d6 B 1la ma tran tam giac dudi

(BT: ma tran chuyén vi ciia B, 12 ma trdn tam

g14c trén )
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b) Nhan xét :

Cach tim B tuong ¢ nhu phuong phap LU
nhung sO phép tinh gidm di 2 1an

Phuong phap Cholesky khong doi hdi dutng
chéo cua ma trin B bing 1

Khi 14y ciin bac 2 quy uSc ring 14y cin sd hoc

(cin la sé duong )
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Ngo Thu Lrong

-1 0|

-1 2
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b) Nhan xét
*) Phuong phap chi dung dudc néu A la
doi xing va xac dinh duong
5) Cac phuong phap lip :
(thuGng dung cho cac hé vGi ma tran
A ¢6 kich thudc rat 16n)
5.1) Pinh nghia : (Chuin clia vectd)

( X : cdc thanh phan clia véctd X )

/? ay N\
(chuin v0 han , hang )
Ng_]é Thu Lu:ong Phrong phap Tinh
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5.1) Pinh nghia : (Chuan cia vectd )

N
X[ =2 Ix|
1=1
( chuan 1, cot)

-1 B
1 %, =
-3 | %], =

X[ =0
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5.2) Pinh nghia ( Chuin cla ma trin )

n
Al = Max | 3 faj )
I<isn | j=1
(chudn vo6 han , chuan hang)
n
Al. = Max > laj

(chuin 1, chuin cot )
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ta co

4 a7
Vidu: A=
2 1

N
A = {z aijJ:Max(zs):?
1<|<n =1

= Max a Max(6,4) =6
= (8| =maxe

Céc tinh chat ciia chuan ma tran :
Al=20

A=0 « A=0

A+B| <|A + 8]

A x| <Al x|
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5.3) Pinh nghia ( S6 di€u kién cud ma trdn A)

ky(A) = cond 1 (A)=[Al. AT

Koo (A) = cond o (A)=|A[_ . /A7

4 3 q |2 3/2
idu : A= A=
Vidu : 2 1] Y

keo (A)=|A| AL =7.3=21

K (A)=| Al AT

1_
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1 2 1
Vidu: A=|2 41 4

'3 61 501
—385¢ —392(
Al=| 1080 2010
| -10C  -10C

Keo (A)=16479(.69
kq (A) = 7356¢
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Su bién thién clia nghiém ty 1& v4i su bién
thién cta v& phdi véi hé sé ty 1é 1a k(A)

I x=X'|=k(A) |b-b’

5.4) Phuong phap lap Jacobi (1ap don ) :

a) NOi dung:
*)Puwa hé AX=Dbvé dang X= ®Px+ ¢
*) Ki€m tra diéu kién H ) H =g<l1
(chuan hang hoic cot)
#) Lay x\9 12 vécto gid tri ban ddu thu §
*) Day lap x(K) xay dung theo cOng thuc
L9 = M 4 g
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b) Panh gia sai sﬁ':

X s g
1-q

8 x

cong thu’c tlen nghiém

- 55

=g

) (D)

cong thuc hau nghi€ém
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Vidu : Xét hé phuong trinh

(10X —1xo+2x3 = 0
1x¢ +10Xo —1xg= 5
(12X +3X2+10x3 = -10

N

(X1 = +0.1xp —0.2x3 + 0

I X2=-0.1x + 0.1x3 + 0.5

(X3 =—0.2x — 0.3x2 -1
[Pl = 05= 0

0, =04=q
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(x(fﬂ) - +0% -02x%) +0
) = - 0. +0%)  +05
X = —0.2x89 - 0.3 -1

.

véi x(O =10 0 01T, s6 bude lap 1a k =3

k 0 1 2 3
x{K) 0| 0 | 025
w(K) 0 05| 04
2
w(K) 0 -1  -1.15
3
Saisd || | -
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¢)Nhan xét :

A ma tran c6 dudng chéo trdi theo hang:
Y ) <& = |[®,<1
% |

A ma tran c6 dudng chéo trdi theo cdt

T aj < g = o<1
j ]
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5.5) Phuong phap lap Gauss - Seidel :
NoOi dung : C4c thanh phin cia X (ik D Vita

tinh dugc d3 dung ngay dé tinh Xl(_llf;_r 1 trong

budc ti€p theo
D) = +02d -0 +0
D =0, pdD 0 +o0.
>ék+]) ——0, 2<(1k+1) ~0. 3((é(+1) -1
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K 0 1 2 3
ka) 0 0 0.28
«K) 10|05 0.357 ‘
2 :
K | 0 -1.15/-1.1631
3
¢) Nhan xét:

Phuong phap Gauss — Seidel thong thudng co
toc do hoi tu nhanh hon phudng phép liap jacobi
Giai thuat don gian hon so v6i phuong phap
Jacobi1 .

Nhuoc diém : Danh gia sai&phac tap
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Jacobi Ax=Db
A=D-L-U

(D-L-U)x=b D

Dx=(L+U)x+b
x=D"HL+U)x+D b
X=®xXx+ ¢
10 -1 2
A=|1 10 -1

2 3 10

Ngd Thu Lrong Phrong phap Tinh
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Gaussaaid|
Ax=Db

A=D-L-U

(D-L-U)x=b

(D-L)x=Ux+b

x=(D-L) U x+(D-L) o

(D-L)"U =0
(D-L)"b=g
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10331 — 33;‘2
—5$1 + 11$2

Theo phuong phap Gauss-Seidel,
ma tran lap @ =7  (lam tran hal

(10 -3} L—(lO Oj chir s ¢)

-5 11 5 11

10 0
[0 11) (D-L)™'= ( y ° 3‘

|
U

Cho hé phuong trinh {

|
=

D

0.04545454 0.0909090

50 ] g

U = (O 3) 0O 0.13636363

L
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