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D3t van dé

Trong chuong nay, ching ta s& hoc mét sb phuong
ohép gidi hé phuong trinh dai sb tuyén tinh

p

aiixy + apXo + ...+ aiXi+ ...+ aipXn = bl
§  ainxi+apxe+ ...+ aixi+ ...+ ainx, = b
ap1Xy + amXp + ...+ apiXj + + apnXn = bn

LEhusng xuit hién.trong cac.bai toan ky thuat.
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Ta chi xét hé gdm n phuong trinh v n 3n sb,
trong d6 A = (aj) € M,(K) va detA # 0. Do dé
hé s& c6 nghiém duy nhit X = A™1B.

Tuy nhién, viéc tim ma tran nghich ddo A~! dbi
khi con khé khin glp nhiéu 1an so véi viéc giai
truc tiép hé phuong trinh (1). Do dé can phai c6
phuong phap dé giai hé (1) hiéu qua.

ng.com https://fb.com/tailieudientucntt
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LT T
St dung phép bién doi so cap trén hang dé giai hé

Xét hé phuong trinh tuyén tinh gdm n phuong
trinh va n an

( aiixXy + apXe + ...+ ayXj + ...+ aipXnp = by

! et amot ... tapg .. tame = b

| apxt+ ano b b ag ot A = by
ng.com https://fb.com/taili eudientucntt
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He phuong trinh tuong duong
Néu thuc hién cic phép bién déi so cAp sau trén
hé (1):
@ DG&i chd céc phuong trinh clia hé (h; < h;) hay
¢; <+ ¢j c6 danh sb lai cac an.
@ Nhan vao mot phuong trinh cla hé mét sb
A #£ 0(h; — Ahj).
@ Cong vao mot phuong trinh cla hé mét
phuong trinh khic d3 duoc nhan véi mét sb
(h,‘ — h; + )\hj)
thi ta sé dugc mét hé phuong trinh méi tuong
ng.équIOﬂg véi hé (]h)ps//fb.com/taiIieudientucntt
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Phuong phép Gauss Hé phuong trinh tuong duong
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el plCas
Phuong phap Gauss

@ Viét ma tran mé rong Ag = (A|B) clia hé (1),
@ Dung céc phép bién déi so cip trén hang bién
d8i ma tran mé réng v& ma tran bic thang.

© Viét hé phuong trinh tuong tng véi ma tran
bac thang.

© Ta giai hé phuong trinh nguoc tir dudi 1én, tim
bién x, sau d6 x,_1, ..., x; ta duoc 1 nghiém
duy nht.

ng.com https://fb.com/tailieudientucntt
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IR IELNEETEEIN  Phuong phap Gauss

Vi du
Giai hé phuong trinh
x1+2x%+2x3 = 9
2x1 + 4x> 4+ 9x3 23
3x1+ xo +8x3 = 31

ng.com https://fb.com/tailieudientucntt
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Phuong phap Gauss Phuong phép Gauss
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EOTCHERELNEETEEN Phuong phap Gauss-Jordan

Phuong phap Gauss-Jordan

Dinh nghta

Phan ti tréi 13 phan ti 6 tri tuyét dbi I6n nhat,
sao cho khéng ciing hang va cét véi nhiing phan
tur dd chon trudc.

Phuong phap Gauss-Jordan

@ Chon phan tl trdi dé bién déi cho tht c3 cic
ohan t trén cling cot cla phan td troi bing
khdng.

w® Qua n budcta st timduee nghiém can tim.
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Phuong phép Gauss-Jordan
Vi du
Giai hé phuong trinh

)
X1 —Xo+2x3—x4 = —8

2X1 —2X2+3X3 — 3X4
x1 +x0 + x3+ 0x4
x1—X+4x3+3x, = 4

Il
|
N N
(=)

1 Al s by 58
2 =23 =3 | =20
1 1 10 —2
ng.com ]- _]- h&)s//fbsom/tﬂlieudig'ltucntt
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Phuong phap Gauss Phuong phdp Gauss-Jordan

Chon phan tl trdi 1a az3 = 4. Thuc hién cac phép
bien dbi so cap
h3—4h3—hy

ho—4hy—3hy
h1—2h1—hg .
7

ng.com https://fb.com/tailieudientucntt
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Phuong phap Gauss Phuong phdp Gauss-Jordan

Chon phan tl trdi 1a az3 = 4. Thuc hién cac phép
bien dbi so cap
h3—>4h3—h4

ho—4hy—3hy
h1—2h1—hg .
7

1 -10 =5 |-20
5 =50 =21 | —92
3 50 -3 |-12
1 -14 3 4

ng.com https://fb.com/tailieudientucntt
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Phuong phap Gauss Phuong phdp Gauss-Jordan

Chon phan t tréi khong duoc n3m trén hang 4 va
cot 3 13 phan t0 ay = —21. Thuc hién cic phép
bién déi so cip
%;ﬁ%%:igz —4 4 0 0 40
hy—Thythy 5 -5 0 =21 |—-92
| 16 40 0 O© 8
12 —12 28 0 —64

ng.com https://fb.com/tailieudientucntt
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Phuong phap Gauss Phuong phdp Gauss-Jordan

Chon phan t tréi khéng duoc n3m trén hang 4,2
va cbt 3,4 13 phan ti asp = 40. Thuc hién cac
phép bién déi so cAp

hhl—>180hh1+_hh3 -5 0 O 0 392
N
hisl0h+3hs | 56 0 0 —168 | —728
"l 16 40 0 0 8
168 0 280 O —616
ng.com https://fb.com/tailieudientucntt
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Phuong phap Gauss Phuong phdp Gauss-Jordan

Chon phan t tréi khéng duoc n3m trén hang

423 va cot 3,42 13 phan td aj; = —56. Thuc

hién cac phép bién ddi so cap

h?_}—;g;;:g%l -5 0 O 0 392

ha—rhg+3hy 0 0 0 -—168 | —336
"1 0 280 0 0 840

0 0 280 O 560

ng.com https://fb.com/tailieudientucntt
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Phuong phap Gauss Phuong phdp Gauss-Jordan

Vay hé d3 cho tuong duong véi hé sau

[ —56x, = 302 (x, = -7
—168x, = —336 X, = 3
< 4 o 2
280x3 = 560 | = 2
Suy ra hé da cho c6 1 nghiém duy nhit
(X17 X2, X3, X4) — (_77 37 27 2)
ng.com https://fb.com/tailieudientucntt
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EED
N\ N
Bai tap

Bai 1. St dung phuong phép phan ti troi giai hé
phuong trinh

2x1 — 1b5xp +3x3 = 1
—x1 + 2x3
4x; —4.5x +5x3 = 1

Dép 36 (X17X27X3) - (_1707 1)

ng.com https://fb.com/tailieudientucntt
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el
Nhing khai niém co ban

Dinh nghia

ail d12 ... din

0 dyo ... daop

Ma trdn vubng A = duoc

0 0 ... a,

goi 1a ma trdn tam giac trén.

ng.com https://fb.com/tailieudientucntt
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Phuong phép nhéan ti LU Nhitng khai niém co ban

Dinh nghia

ail 0 0 0

djp1 azp ... 0

Ma trdn vubng duoc goi la

dnl dpn2 ... dpn
ma tran tam giac dudi.

ng.com https://fb.com/tailieudientucntt
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Phuong phép nhéan td LU Néi dung phuong phép

NGi dung phucng phap

N&i dung cla phuong phdp nhan ti LU a3 phén

tich ma trdn A thanh tich ctia 2 ma tran L va U,

trong d6 L 1a ma tran tam gidc dudi, con U la ma

tran tam giac trén.

Khi dé viéc gidi hé (1) sé tré thanh gidi 2 hé

phuong trinh LY = Bva UX =Y.

Cé nhiéu phuong phép phan tich A= LU, tuy

nhién ta thuong xét truong hop L c6 dusng chéo

chinh bang 1 va goi |3 phuong phdp Doolittle. Khi
odd | vy U cé dapsgbcomialiedentuent
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Phuong phép nhéan td LU Néi dung phuong phép

1 0 00
by 1 ... 0

Hndp corl

ui1 Ui ... Uip
0 uy ... Uyp

0 0 ... up

ng.com https://fb.com/tailieudientucntt
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Phuong phép nhéan td LU Néi dung phuong phép

Cac phan ti cla 2 ma tran L va U duoc xac dinh
theo cdng thic

/

ng.com

Ulj

a;j (1<j<n
a; .
Son &2 €hzan)
Ui
i—1
ajj — > Likuy
k=1
|
Ujj
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Vi du
Giai hé phuong trinh

2x1+2x0—3x3 = 9
—4x7 — 3x0 + 4x3 —15
2x1+x0+2x3 = 3

Giai.

2 2 =3 1 0 0 uip uip U3
—4 -3 4 = € 21 1 0 . 0 Uuro U3
2 1 2 f 31 g 32 1 0 0 us3
ng.com https://fb.com/tailieudientucntt
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Phuong phép nhéan td LU Néi dung phuong phép

2 2 =3 hy—hy+2hy 2 2 =3
4 3 4 |2
2 1 2 0 -1 5
3

oNpL G

3

N
N

1
0
1 00
0
1
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Phuong phap nhan t LU N&i dung phuong phép

%1 9
Dodd LY = B < —2

= O O
N
I
|
=
o1

V3 3

ng.com https://fb.com/tailieudientucntt
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Phuong phép nhéan td LU Néi dung phuong phép

=Y=L1B=

2 2
UX=Y< | 01 =2 x | = 3
00
:>XU1Y(

ng.com https://fb.com/tailieudientucntt
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Phuong phép nhéan td LU Néi dung phuong phép

Dinh nghia

Dinh thic con chinh Cé/\p k cua ma tran A la dinh
thiic c6 duoc tir ma tran con chinh cap k(ma tran
6 duoc tir giao cla k hang dau va k cét dau cia

A), ky hiéu Dy

—

223
ViduwuA=1 352 |, Di(A)=2
5NE 7

h
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Phuong phép nhéan td LU Néi dung phuong phép

dil 4di2 din
d21 a2 d2n o
dpl dnp2 dnn
1 0 0 O ui1 Uip ... Uip

621 1 ... 0 0 U ... Uop

bpp o ... 1 0 0 ... up

ng.com https://fb.com/tailieudientucntt
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Phuong phép nhéan td LU Néi dung phuong phép

TU tinh cht cla tich ma tran tam gidc dudi va
ma tran tam giac trén

Dk(L)Dk(U) = Dk(A) = U1 Up... Ui = Dk(A)
= {Ull = Dl(A) U = Dk(A) k > 1}

~1(A)’
2 2 —3
ViduuA=| —4 -3 4
2 1 2
Dl(A) — 27 D2(A - 27 D3(A) =6
= U =2, Uy = Df% =1, Usz = g;ﬁﬁ% =3
ng.com https://fb.com/tailieudientucntt

Nguyén Héng Léc (BK TPHCM) HE PHUGONG TRINH TUYEN TiNH TP. HCM — 2013. 29 / 76


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

Phuong phap nhan t LU Bai tap

Bai tap
4 4 5

Bai 1. Cho A= | 6 9 7 |. Phantich A= LU
4 7 1

theo Doolite, tim phﬁn tlr L3p cla ma tran L.

hy—ho—Shy
h3%h3f%h1

o O B
W w
~ 9 O1

L3 = 2 = 1.0000

ng.com https://fb.com/tailieudientucntt
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Phuong phap nhan t LU Bai tap

111

Bai 2. Cho A= | 32 1 |.Phantich A= LU
511

theo Doolite, tinh téng cic phan ti

tr(U) = Uy + Uy + Usz clha ma tran U.

Giai

Dlzl; DQI—].; D3:—4

tr(U) = U1+ Uy + Usz = D1+g—i+g—g = 4.0000

ng.com https://fb.com/tailieudientucntt
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Phuong phap nhan t LU Bai tap

Bai 3. S( dung phuong phap nhan ti LU gidi hé
phuong trinh

2x1 —5x +4x3 = 1
3X1 + 3X2 + 9X3
3x1 +6x, +5x3 = 4

|
o

Dap sb (x1,x, x3) = (89/34,2/17, —31/34)

ng.com https://fb.com/tailieudientucntt
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Phuong phap Choleski Ma trén xac dinh ducng

Dinh ly

Ma trén vuéng A xdc dinh duong néu cac dinh
thiic con chinh cda né déu duong

Vidu: Tim « dé ma tran A =

W N W
A~ O N
B~ B~ W
X
(\BN
@)

dinh duong
D;=3>0D,=30—4>0—a>4%
Diy=3a-16>02a>2=a>2
Keét luan : a > 5.3333

ng.com https://fb.com/tailieudientucntt
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Phuong phdp Choleski EEGIBVACIIEEN

Dinh ly

M6t ma trdn vubng A dbi xiing va xdc dinh duong
c6 thé phan tich duy nhat duoc dudi dang

A= BB v6i B 13 ma trdn tam gidc dudi

ng.com https://fb.com/tailieudientucntt
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Phuong phap Choleski Dinh ly Choleski

dil1 412 ... din

d>1 a»» ... aogp

dnl dp2 ... dpn

By 0 0 O Bi1 By, ... By,
812 822 e O O 822 e an
Bl n B2n e o o Bnn 0 O o o o Bnn
ng.com https://fb.com/tailieudientucntt
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Phuong phap Choleski Dinh ly Choleski

Céc phan tl cda ma tran B duoc xac dinh theo
cong thic

i—1
< B,',': a,-,-—ZB,%( (1</<n)
k=1

1 = o
B,'j = B_ (a,-j — Z BikBjk> (]. <y < I)
J k=1

ng.com https://fb.com/tailieudientucntt
Nguyén Héng Léc (BK TPHCM) HE PHUGONG TRINH TUYEN TiNH TP. HCM — 2013.

36 / 76


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

Phuong phép Choleski Dinh ly Choleski

1
Vi du: Phan tich ma tran A = 1
1

thanh BB theo Choleski
Biu=yan1=1B1=2=1B;=3 =-1
By = \/an — B3 =1,B3 =
3%2(332 — 331b21) =1
B33:\/a33— 832—\/§
10 O
B = 11 O
ng.com _1 1 @b om/tailieudientucntt
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Phuong phap Choleski Dinh ly Choleski

TU tinh chat cda tich ma tran tam gidc dudi va
ma tran tam giac trén

Di(B)D(B") = Di(A) = (BuiBx...Bi)* =
Di(A)

= {Bu1 = \/Di(A); Bux = () k> 1}

11—1
Vidu: A= 12 0
2NE0TN4

Di(A) = 1, Dy(A) = 1, Ds(A) = 2
1. /D D3(A) _
ng.ct?ml1 N 1’ 822 htt sl/Ql(gr/rﬁt?allleudler:!;ucf?)?) D2(A) N \/§
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Phuong phap Choleski Bai tap

Bai tap
3 -4 -3
Bail. ChoA=| —4 8 —3 |. Phan tich
-3 -3 25

A = BB theo Choleski, tinh téng cac phﬁn tu
tr(B) = Bi1 + By + Bss cia ma trén B.

Giai

D1:3; D2:8; D3:29

tr(B) = V/Di + /B + | /B = 5260

ng.com https://fb.com/tailieudientucntt
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Phuong phap Choleski Bai tap

13 4 2

Bai 2. Cho A= | 4 « 2 |.Véidiéu kién ndo
2 21

cla o thi ma tran A dbi xting va xéc dinh duong.

Giai

D;=13>0; D, =130 — 16 > 0;

D; =9a — 36 > 0

= a > 4.0000

ng.com https://fb.com/tailieudientucntt
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Dinh nghia

Trong khéng gian tuyén tinh thuc R". Chudn cia
vécto X € R" 13 mét s6 thuc, ky hiéu ||X|| théa
cdc diéu kién sau:

o VX eR"[IX|| >0,[|X||=0& X =0
o VX € R, W\ € R, [|AX]|| = |AL||X]]
o VX,Y €R"[IX+ Y| <|IX||+|Y]]

ng.com https://fb.com/tailieudientucntt
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ng.com https.//fb.com/tailieudientucntt

Trong R" c6 rAt nhiéu chuﬁ?n, tuy nhién ta chi xét
chl véu 2 chudn thudng dung sau:
\V/X = (Xl,XQ7 Ce ,Xn)T € R"

° ||X||1 = |X1| + ‘X2| + ...+ |Xn| = /{Z:l |Xk|.

° HXHOO - max{]xl\, }X2|7 SRR ‘Xn‘} - knlal]_x|xk’
Vi du
Cho X =(1,2,3, —5)T.
IX|i=1+2+3+5=11va
X||oo = max{1,2,3,5} =5

Nguyén Héng Léc (BK TPHCM) HE PHUONG TRINH TUYEN TiNH TP. HCM — 2013. 42 /76


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

Chuan cia ma tran

Dinh nghia
Chudn cia ma tran tuong dng vdi chudn vécto
dugc xac dinh theo cong thic

|AX]]
All = max ||AX|| = max
1A u><||=1H | I1X]10 || X]]

T dinh nghta chuin cla ma tran, ta cé
[IAX]] < [[A[[.][X]]

ng.com https://fb.com/tailieudientucntt
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Vi du

Xsc dinh chudn cia ma tran A = ( ; 2 ) tuong

ing vdi chuan

| X||1. VBi moi X = (Xl) thoa

| X]|1 = x| + |x| =1, ta c6
||AX||1 = ’Xl + 2X2‘ + |3X1 —|—4X2| <
4’X1‘ + 6‘X2‘ =4+ 2‘X2’ < 6.

Do d6 || Al = 6.

ng.com https://fb.com/tailieudientucntt
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Chuén clia véctd, chuan cla ma tran Chuan clia ma tran

Dinh ly

Chudn cia ma tran A = (aj) duoc xdc dinh nhu

Ssau:

o ||All1 = 1r21a<x Z |ajj|— chuan cot

o ||Al|cc = max Z |aj|— chudn hang

1<i<n

ng.com https://fb.com/tailieudientucntt
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|Al|1 = max{2+5+6,1+3+7,4+2+3} =13,
|A]|oo = max{2+1+4,5+34+2,6+7+3} = 16.

ng.com https://fb.com/tailieudientucntt
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el
Nhing khai niém co ban

Dinh nghta

Xét ddy cdc vécto (XM, véi X(m) € R". Day
cdc vécto nay duoc goi 13 héi tu vé vécto X khi
m — 400 néu va chi néu || X{™ — X|| — 0 khi

m — 400 (héi tu theo chuan).

ng.com https://fb.com/tailieudientucntt
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NGIGERICHT- S ETMELI  Nhing khai niém co ban

Dinh ly

D& day céc vécto (XM, héi tu vé vécto X khi
m — 400 thi diéu kién can va di 3 nhiing day
(x,Em)) héi tu vé X, Vk = 1,2, ..., n. (hdi tu theo
toa do).

ng.com https://fb.com/tailieudientucntt
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Xét hé phuong trinh AX = B(det(A) # 0) c6
nghiém x = A~L.B. Cho B mét sb gia AB, khi dé
nghiém X tuong tng s& c6 sb6 gia AX va

AAX = AB & AX = AL AB. Nhu vy, ta ¢6

|AX]] = [|A~2AB]| < [JA7Y]]|AB]

va
B[] = [|AX]| < [|A[].||X]]
Tu day ta duoc

NER

ng.com ‘ ‘ ’ Lps//fb com/tailieudientucntt
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NI ERET  S6 didu kién clia ma tran

Dinh nghta
S6 k(A) = Cond(A) = ||A||.||A7Y|| duoc goi la sb

diéu kién cta ma tran A.

S6 didu kién k(A) théa 1 < k(A) < 400
Vi du:

1 3 -1

SO WP B A
174 2oL
||Al|1 = 10; HA‘lHl :>k1(A)_31.1765

ng.com

AHoo = 12; ||A! = koo A) = 38.1177
https://th. com/tal | |eu81 Zﬂucntt
n Hang Léc (BK TPHCM) HE PHUONG TRINH TUYEN TiNH TP. HCM — 2013. 50 / 76



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

Nhiing phuong phéap I&3p Su khéng 8n dinh clia hé phuong trinh tuyén tinh

Trong thuc hanh tinh todn, ta cé thé gap nhiing hé
phuong trinh tuyén tinh ma nhiing thay d8i nhé trén cic
hé sb tu do clia hé s& gy ra nhiing thay déi rit 16n vé
nghiém. Hé phuong trinh tuyén tinh nhu vy ducc goi 13
hé phuong trinh khéng 8n dinh trong tinh toan. Néu
nguoc lai, hé dugc goi I3 hé phuong trinh 8n dinh trong
tinh toan

Chi y. Ngudi ta chitng minh dugc ring, sb diéu kién cla
ma tran dac trung cho tinh 6n dinh clia hé phuong trinh
tuyén tinh. Gia tri k(A) cang gan véi 1 thi hé cang 8n
dinh. S6 diéu kién k(A) cang I6n thi hé cang mAt 8n dinh.

ng.com https://fb.com/tailieudientucntt
Nguyén Héng Léc (BK TPHCM) HE PHUGONG TRINH TUYEN TiNH TP. HCM — 2013. 51 /76


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

(OGO TEN RS (ETMET  Sur khong 6n dinh chia hé phuong trinh tuyén tinh

Vi du

(o opa \ . A (1 2 \
Xét hé phuong trinh AX = B vdi A = ( 1 201 ) va

B = ( 3%1 > . D& dang thdy duoc hé cé nghiém

X:(i).BéygidxéthéA)?zévd’iENB:( 3 )

3.1
A Py -\ ? A \ v _17 //\
Nghiém bay gio cua hé la X = < 10 ) . Ta thay

kso(A) = 1207.01 >> 1. Do d6 B ~ B nhung X va X
khdc nhau rt xa.

ng.com https://fb.com/tailieudientucntt
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EED
N\ N
Bai tap

3 —6
8 3

theo chuan mot clia A

1 1
Giai. A1:< 24 15).
9 9

ki(A) = [[Al[1|]A7 |1 = 16.55 = 3.1111

Bai 1. Cho A= ( ) Tim sb diéu kién

ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phép l&p Bai tap

-8 5 -8
Bai 2. Cho A = 3 —4 6 | .Timsb diédu
—7 -5 -2

VAN /3 VAN N
kién theo chudn vo cung cia A

_19 5 1

) 790 1‘21 760

Glal. A = 35 7 T35
43 15 17

140 28 140
koo(A) = [|Al|sol|A™ oo = 21.5§ = 20.2500

ng.com https://fb.com/tailieudientucntt

Nguyén Héng Léc (BK TPHCM) HE PHUGONG TRINH TUYEN TiNH TP. HCM — 2013. 54 / 76


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

Phuong phip 13p
v ? Ve
Y tudng chinh

Tu hée AX = b, ta phantich A= M — N, véi M
13 ma tran "d&" kha nghich khi dé ta cé:
(M—N)X =b< MX =NX+b

e X =M1INX+M1h

Dist T=MIN,c=MbX=TX+c
XuAt phat tir vécto ban dau X ta xay dung day
(X(m)>_ theo céng thiic

XM = T7XmD e m=12... (2

ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phép l&p Phuong phap lap

Dinh ly

Néu || T|| < 1 thi day cdc vécto (X(M)>_ xdc
dinh theo cbng thifc I13p (2) s& hoi tu vé vécto
nghiém X cda hé véi moi vécto 13p ban dau X).

Khi dé céng thiic dinh gid sai sé nhu sau:

v T
xtm _ X < T _ x
x -xXij < 200 H
hodc
X(m) o 7 < H || X(m) L X(m—l)
ng.com H ‘ittps//fb.]on#tallHdEtMntt" H
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e lepli ek
Phuong phap [ap Jacobi

Xét hé phuong trinh AX = b . Ta phan tich ma trén A

theo dang
di1 4d12
dp1 da»
A

dnl dn2

0 0
—dniy 0

—dpl —damp
=D—-L—-U.

ng.com

Nguyén Héng Léc (BK TPHCM)

ain a;z O
a, | | 0 ax»
ann 0 O
0 0 —an
o | [o o
0 0 0

https://fb.com/tailieudientucntt
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Nhiing phuong phéap I&3p Phuong phép l3p Jacobi

Do a; # 0,Vi=1,2,...,nnén detD # 0. Nhu

vay

ng.com https://fb.com/tailieudientucntt
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e lepli ek
NGi dung phuong phap Jacobi

TacoAX=B< (D-L-U)X=B<«

(D)X =(L+ U)X+ B

& X=DYL+ U)X+ D !B.

Ky hieu T; = D7Y(L+ U) va C; = D*B. Khi d¢
cong thic |3p cé dang

XM = Txm D G om=1,2,...

ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phép l&p Phuong phap lap Jacobi

Dang tuong minh ctia cdng thic ldp Jacobi la

1 i—1 n
(m) _ E Lyym=1 E yMm—1 ,
" j=1 j=i+1
ng.com https://fb.com/tailieudientucntt
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e i Eo et
Vi du
6x; +2xo —3x3 = 8
Xét hé phuong trinh  2x1 +7Txp +3x3 = 9
3x1+2x+8x3 = 7
St dung phuong phap Jacobi,véi vecto lap ban
dau x(0) = (0.1;0.2;0.3)" hay tinh vecto I5p x3)
va dédnh gid sai sb cda nd theo céng thic hu

AN ?, /\? N N\
nghiém sur dung chudn vé cing.

/o0 =L L1\ B
(2)3 23 4.9, 7\T
j= A 017 ¢ =(378)

= hitQreb.cghvtailieudientucntt
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Nhiing phuong phéap I&3p Phuong phép l3p Jacobi

6x; +2x, — 3x3 = 8
2x1+ I(xp+3x3 = 9
3x1 +2x +8x3 = 7
([ 6x; = 8 — 2x + 3x3
S I = 9—2x—3x3
K8X3:7—3X1—2X2
(™ = (8= 2™ 4+ 3™ ) /6
e AR CEEN R
m (m—1)
X7 — (7 3 — 2y

ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phéap I&3p Phuong phép l3p Jacobi

(m) | (m) | (m)

m Xl X2 X3
001 (02 /03
| I |19 |83
2
3

12 70 30
1513 | 913 69

1120 | 1680 | 1120
3407 | 6847 | 893

2880 | 7840 | 3840

= (1.1830; 0.8733;0.2326) "

3 2) _ [ 677. 7759 . 919\T
X )3_ x{ )2_ (_403727523520 5376)
X3 = x| = 23520, HT||oo =

Tillo
Ax (3) <: || \| H H

5
6
= 1.6495

ng.com https://fb.com/tailieudientucntt
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)
N\ N
Bai tap

Bai 1. B3ng phuong phép |3p Jacobi, tim nghiém
gan dang cla hé phuong trinh véi sai sb6 1073,
chon chuin vé cling

4x1 —xo+x3 = 1
3x1+8xp+2x3 = 0
3x1 +3xp + 10x3 = 4

Dép 5’6 (X17X27X3) -
(0.1115, —0.1442,0.4099), Ax(") = 3.94.10~*

ng.com https://fb.com/tailieudientucntt
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G D G e
N6i dung phuong phap Gauss-Seidel

Phantich A=D — L — Uta c6:AX =B

s (D-L-U)X=B

s (D-L)X=UX+B

& X=(D-L)'UX+(D-L)'B.

Ky hisu T, = (D —L)*Uva C, = (D - L)!B.
Khi dé céng thiic [dp c6 dang

XM =T, xm D C, m=12,...

ng.com https://fb.com/tailieudientucntt
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Phuong phip Gauss Seide
Dang tudng minh cla cong thic ldp Gauss-Seidel

1 n
(m) _ J(m=1)
"= (b= ayx ),
dil —
Jj=2
1 n
(m) m) m—1
%" = —(by—anx" = > ax" ),
dp? —
Jj=3
1 —1 n
(m) _ (m) m—1
X; —a—(/—Eﬁaqu - > apx ),
" j=1 j=i+1
ng.com https://fb.com/tailieudientucntt ~
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NGOGERTCHT- S ETMEI  Phuong phdp Gauss-Seidel

Phuong phap Gauss-Seidel c6 thé xem 13 1 bién
dang cta phuong phap ldp Jacobi, nhung khac
ohuong phap Jacobi 6 chd: khi tinh thanh phan
thi i cla vécto 13p XM th ta st dung ngay

~ N A m m m N V
nhiing thanh phan xl( )»Xz( ), - >Xi(—1) vira tinh
ducc.

ng.com https://fb.com/tailieudientucntt
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NGOGERTCHT- S ETMEI  Phuong phdp Gauss-Seidel

Vi du
6x; +2xo —3x3 = 8
Xét hé phuong trinh ¢ 2x1 + Txo + 3x3
3X1 + 2X2 £ 8X3 =8
St dung phuong phap Gauss-seidel vdi
x(0) = (0.1;0.2; 0.3)T,h§y tinh vecto 15p x©) va
ddnh gid sai sb cta né theo cong thic tién

I
©

nghiém su dung chudn vé cing.

ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phép I3p Phuong phap Gauss-Seidel

6 2 —3\
A=|27 3
32 8
600\ " /0 -2 3
T,=(270 0 0 -3
328 0 0 0
. S ddond
¢ 0 I 25
168 112
ng.com https://fb.com/tailieudientucntt
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NGOGERTCHT- S ETMEI  Phuong phdp Gauss-Seidel

6x1 +2x0 —3x3 = 8
2x1+71x+3x3 = 9 &
3X1 + 2X2 + 8X3 = 7

6x1(m) = 8 — 2X2(m_1) + 3x§m_1]
2x1(m) - 7x2(m) = 0— 3x3(m_1)
3x1( + 2x2(m) + 8x3(m) = 7

m)
M= (8 — 2™ 4 3™y 6
< x2(m) = (9 — 2x1(m) — 3x3(m_1))/7
x3(m) = (77— 3x1(m) — 2X2(m))/8

ng.com https://fb.com/tailieudientucntt
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{ing phuong phéap l3p Phuong phap Gauss-Seidel

&n Héng Léc (BK TPHCM)

MPOENORNG
01]0.1 0.2 0.3
1 | LY 19 523

12 105 3360
2 11.1604 | 0.8875 | 0.2180
3 |1 1.1465 | 0.8647 | 0.2289
xB) = (1.1465; 0.8647; 0.2289) "
(1)_X(0) (79 58 . 97)T

" 60’ 105’ 672 5
[ = x| HTgHoo——
Ax® < ”FT”H Hx( )], = 45718

https://fb.com/tailieudientucntt
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\NGOGERTCHT- A ETMERI  Su hdi tu cla phuong phép l3p
Dinh nghia
Ma trdn A duoc goi 1a ma tran ducng chéo troi
nghiém ngat néu né théa man diéu kién
n

Z \a,-j] < \a,-,-\, i=1,2,...,n

J=1j#

Dinh ly

Cdc phuong phap lap Jacobi, Gauss-Seidel cho hé
phuong trinh AX = b sé héi tu néu A 13 ma tran
c6 dudng chéo troi nghiém ngat.

ng.com hffp:'l/fh com/tailieudientuc

v
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Bai tap
13X1 —4X2 = 6
51 + 15x, = 4
Véi x(0 =[0.7;1.0] 7, tim sai s6 Ax(® clia vecto
5p x(?) theo phuong phap Jacobi st dung cong
thic hau nghiém v3 chudn vé cling

Bai 1. Cho hé phuong trinh {

Giai. || 7| T— —, )
) [13 ||37Q]|| [195 195] 13
2 _ 58 __
Axt?) = —HTTLHX Dlloe = 7105 =
0.1488
ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phéap I&3p Bai tap

Bai 2. Cho hé phuong trinh

1lx; +5% = 2 0) — . T
{ _3X1 =t 11X2 T 4 Vi x - | [091 02] Ctim
vecto 13p x®) theo phuong phap Jacobi

Giai. x(® = [0.005;0.338]"

ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phéap I&3p Bai tap

15X1 —4X2 = 2
—4x1+17x, = 5
Véi x19 =10.2;0.5]", tim sai s6 Ax(®) clia vecto
5p x(?) theo phuong phip Gauss-Seidel st dung
cong thic tién nghiém va chuin vé cling

ai 3. Cho hé phuong trinh {

(1) _14.137T.
Giai. HTgHoo_15'X sl
Tgll 0) (15)° 11
Ax(2):M X )_X( — 15 - —
7 | o = E1 %
0.0356
ng.com https://fb.com/tailieudientucntt
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Nhiing phuong phéap I&3p Bai tap

Bai 4. Cho hé phuong trinh

Vé 0) — 2:0817
{_6X1‘|‘11X2 = 6 QI X [0 108] ,tim
vecto 13p x(3) theo phuong phap Gauss-Seidel.

Giai. x(3 = [0.808;0.986]"
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Nhiing phuong phép l&p Bai tap

Bai 5. Cho hé phuong trinh
38x; + 2.73x, — 1.85x3 = 12.89

1.34x; + 37x; — 3.24x3 = 15.73 Vi
1.18x; — 4.87x; + 34x3 = 18.42
x(0 =10.5;2.3;3.4]7, tim vecto l3p x3 theo

phuong phap Gauss-Seidel.
Giai. x(3 = [0.3346; 0.4654; 0.5968] "
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