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Chuong 2 el

Chuong 2 gidi thiéu cho céc ban sinh vién céc kién thic v& ma tran, dinh thiic va hé& phuong trinh tuyén tinh.
Ching cung cAp cac cdng cu hitu hiéu gitip ching ta tim hiéu ndi dung cia cic chuong tiép theo.
Nbi dung Chuong 2 bao gom:
1. Ma trin va cic phép toan
Dinh Thic
Ma tran nghich d3o

Hang clia ma tran

S

Hé phuong trinh tuyén tinh

Trong chuong nay, K 13 trudng sb thuc R hodc trudng sb phic C.
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5. HE PHUGNG TRINH TUYEN TiNH |

sam

Muc tiéu

- Kién thic: Sinh vién hiéu dugc khai niém hé phuong trinh tuyén tinh, cic dang cta hé phuong trinh tuyén
tinh, hé Cramer, hé phuong trinh tuyén tinh thuan nhat, diéu kién can va da dé hé cé nghiém va phucng
phdp Gauss dé gidi hé phuong trinh tuyén tinh.

- Ki n3ng: Sinh vién thanh thao giai hé phuong trinh tuyén tinh bing phuong phap Gauss, Gauss-Jordan, hiéu
va st dung dugc cac tinh chat cha cic hé dic biét.

No6i dung

5.1 Khéi niém hé phuong trinh tuyén tinh
5.2 Hé phuong trinh Cramer
5.3 Diéu kién c6 nghiém - Phuong phap giai

5.4 Hé phuong trinh tuyén tinh thuin nhit
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5.1 Khai niém hé phudng trinh tuyén tinh
Dang téng quat cha hé phuang trinh tuyén tinh

Dinh nghia
Hé phuong trinh tuyén tinh m phuong trinh, n 3n c6 dang

a11%1 + a12T2 + - + @1pnTn = b1
02171 + a22T2 + - - + A2nTn = b2

am1Z1 + Gm2Z2 + -+ + GmnTn = by

trong d6 a;5,b; €K, i =1,2,...,m, j=1,2,...,n la cic sb cho trudc va i, j=1,2,.
@ Cacsb aij goi la cac hé sb, cac sb b; goi 1a cac hé sb tu do cha hé phuong trinh (1).
@ Dang (1) goi I3 dang t8ng quat clia hé phuong trinh tuyén tinh.
@ Néu b, =0,Vi=1,2,...,m thi hé (1) goi Ia hé phuong trinh tuyén tinh thun nhAt.

ol

sam

(1)

..,n la cac an.

Chii y

Trong hé phuong trinh (1), a;; |3 hé sb clia phuong trinh thd i va &n x; véi moi i = 1,2, ..

,my, j=1,2,...,n.
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5.1 Khai niém hé phuong trinh tuyén tinh 1

SQAI

Dinh nghia

Nghiém ctia hé phuong trinh (1) 13 cic bd sb (t1,ta,...,t,) € K" sao cho khi thay z; = t;, j = 1,2,.

..,MN Vao
cac phuong trinh cta hé, ta dugc cdc dong nhat thic trén K.

v

Vidu 1

3x1 +2x5 +bxs +b5xry =9

He ¢ x1 +x2 +w3 —z4 = —2 la hé phuong trinh tuyén tinh khong thuan nhit, c6 3 phuong trinh
-1 +3x3 +2z4 =5

va 4 an s6. Bo s6 (—1,1,0,2) 13 mot nghiém clia hé phuong trinh.
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5.1 Khai niém hé phuong trinh tuyén tinh

Dang ma trin clia hé phuong trinh tuyén tinh
Xét hé phuong trinh tuyén tinh (1).
Ma trdn A = [aij]mxn g0i |2 ma tran hé sb.

b1
b2 }
Ma trin cét B = . goi 13 cot hé so tu do.
bm
air a2 - am |
A T a a e azn | b = A 1R A
Ma trdn A = [A|B] = 2 » 2 |72 | goi la ma tran b8 sung. Ma tran X =
aml1 QAm2 te Amn brn

4n sb.
Khi d6, hé phuong trinh (1) c6 thé viét dudi dang

AX = B.

Phuong trinh (2) goi |a dang ma tran cla hé (1).
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5.1 Khai niém hé phuong trinh tuyén tinh

Chi y

Céc phan t trén hang thi i clia ma tran b3 sung A |3 cic hé sb clia phuong trinh thd i ciia hé phuong trinh
AX = B va ngugc lai. Do d6, khi c6 dinh tén cic bién, ta cé su tuong (ng 1-1 (tdc la ton tai mdt song &nh) giira

tap hgp cac ma tran b6 sung va tap hop cac hé phuong trinh tuyén tinh.

L4 |

sam

o

Vi du 2
Xét he
91 4+3xs —4x3 45z4—=9 2 3 -4 5 ;:1 9
T1 —+x2 —+x3 —zu=-2< |1 1 1 —1 332 =1 -2
—z5  +3x3 +224=5 0 -1 3 2 x3 5
4
2 3 -4 519
Ma tran b6 sung A=[A|B]= |1 1 1 -1|-2
0 -1 3 2|5
2023 7/16
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5.2 Hé phuong trinh Cramer a

Dinh nghia
Hé phuong trinh AX = B goi |a hé Cramer néu A 13 ma tran vudng va det(A) # 0.

Dinh Iy
Hé phuong trinh Cramer AX = B c6 nghiém duy nht (z1, z2, . ..,2,) xac dinh béi cong thiic
Ty = %,j =1,2,...,n, v6i A; la ma tran nhan dugc tir ma trdn A bing cich thay c6t j clia A bdi cbt hé
sb tu do B.

o
Vidu 3

2r1  +5x2 —+x3 = 15
Chi ra hé phuong trinh { 3z ) —x3 = —2 la hé Cramer va giai nd.
—z1 +4z2 +2z3 =13
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ol

5.3 Diéu kién c6 nghiém - Phuong phap giai 1
Cac phép bién d6i tuwang dudng trén hé phuang trinh tuyén tinh:

1. DA&i chd hai phuong trinh;
2. Nhan hai vé& clia mét phuong trinh véi mét sb khac 0.

3. Nhan mét phuong trinh véi mét sb rdi cdng vao phuong trinh khac.
Nhan thiy cic phép bién déi tuong ducng trén mét hé phuong trinh tuyén tinh tng véi cdc phép bién ddi so chp

5 A LR oA 47
trén cic hang cla ma trdn bd sung cha hé dé.

Vidu 4
3z1 +x2 =2 Hesnts —x1 +4x0 =13 - —x1 +4x0 = 13
21 43z, =11 2or {2z + 3z, =11 - 3”’ — § dz1 + 6ap = 22
—x1 44z, =13 3p1 4 ap =2 PETIXPHOM 1322 = 41
3 1|2 ~1 413 ~1 413
A= 2 311 1ok, 2 3|11 2xh2 4 622
~1 413 3 1|2 hBFEX 1R 0 13|41
v
2023 9/16
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Diéu kién can va di dé hé phudng trinh tuyén tinh c6 nghiém «

Dinh ly (Kronecker-Capelli) J

Hé phuong trinh tuyén tinh cé nghiém khi va chi khi hang cGia ma tran hé sb bing hang clia ma tran b6 sung.

Cu thé hon, ta cé:

Hé qua

Cho hé phuong trinh tuyén tinh n 4n s6 AX = B. Khi d6
1. rank(A) # rank(A) < hé vd nghiém.
2. rank(A) = rank(A) = n < hé c6 nghiém duy nhit.

3. rank(A) = rank(A) = r < n < hé c6 v6 sb nghiém phu thudc vao (n — r) tham sb.
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Phuong phap Gauss giai hé phudng trinh tuyén tinh 1

11271 + @122 + -+ + A1 Tn = b1

Gidi hé phuong trinh { 2171 T 022T2 o F Gonn = b

Am1T1 + Gm2T2 + +* + GmnTn = b

ail ai2 e Ain b1
Budc 1: Lap mtr b8 sung A = az az o Ao by
Aml Am2 -  Gmn |bm
Budc 2: A = [A|B] t%@ A’ = [A'|B]. X4c dinh rank(A) = rank(A’), rank(A) = rank(A4).

@ Né&u rank(A) # rank(A) thi hé vé nghiém.
@ Né&u rank(A) = rank(A) thi hé cé nghiém va tiép tuc budc 3.

Budc 3: Viét hé phuong trinh tuong duong A’X = B’ va gidi né.

Trong trudng hop rank(A) = rank(A) = r < n thi hé c6 v6 sb nghiém phu thudc (n — r) tham sb. Khi dé, ta s&
gilf lai r &n dng véi r phin tir khac 0 du tién cia 7 hang clia A’ va coi (n —r) 4n con lai 13 tham sb. Ta giai r
4n theo c4c tham sb.

(HUST) MI 1141 - CHUONG 2 - BAI 5 2023 11/16



Vi du 1
Vi du 5
Gidi cic hé phuong trinh sau
1 +2x5 +3x3 —X4 =3
a)< 2z +3z2 —zs3 = —1;
3r1 +5x2 +2z3 —x4 =4
anil +2x9 +3x3 —24 =3
b) 2r1  +3x2 —x3 =—1;
3rx1 +5xs +2x3 —x4 =2
211 +5x9 +2x3 +Txz4 =10
e 1 +2z2 —x3 +3z4 =6
—x1 —2x9 +2x3 —bxy =-9
421 +10x2 +3x3 +17x4 =24
4
Vidu 6

Tim cdc gia tri ctia tham s6 m dé hé sau v6 nghiém:

1 +2zx2 4373

2r1  +3x2 —Z3

3r1 +5xr2 +2x3

(HUST)
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Phuaong phap Gauss - Jordan 1

sam
Nhan xét

Khi hé phuong trinh 1a hé Cramer, titc 13 hé gdm n phuong trinh, n an va rank(A) = rank(A) = n, thi ma

ayp  aha e ah, D)
/ / /
tran A’ trong phudng phap Gauss c6 dang A = 0 a.2'2 o a2” 'b2' trong d6 ma tran A’ tuong tng
0 0 - |t
c6 dang tam gidc trén véi cac phan ti chéo alq, abs, . . ., ahy, khic 0. Khi d6, ta cé thé st ding cac phép bién
1 o --- 0 |ty
2. z N 2 ! . x 1 ce 0 |t SN A = N 2
doi so cap theo hang dé dva ma tran A vedang | ~ | © va vi vay hé phuong trinh c6
0 o --- 1 ||#

nghiém duy nhat (z1,x2,...,os) = (t1,t2,...,t,). Phuong phap gidi nay goi 1a phuong phap Gauss—Jordan.)

Vidy7
221 +5x9 +2x3 +Tx4 =10
o1 N azil +2x9 —I3 +3x4 =6
Giai hé phuong trinh —21 —20 4223 —Brs = —9 °

41 +10x2 +3x3 +17x4 =24
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Phuong phap Gauss - Jordan =

R
Khi A la ma tran khé nghich, bing viéc sit dung cac phép bién d6i so cap theo hang ta dua ma tran bé sung
A = [A|B] vé dang [I|B’] thi B’ trd thanh nghiém ciia h¢ phuong trinh AX = B. Diéu nay ciing ding khi B
khong 1a ma tran cot. Dac biet, néu B 1a ma tran don vi I, thi B’ chinh la ma tran nghich ddo A~! cia ma
tran A.
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5.4 Hé phuong trinh tuyén tinh thuan nhét l

SAMI

Hé phuong trinh tuyén tinh thudn nhit n 4n c6 dang

a11T1 + a1222 + - + a1pxn =0
a21%1 + ag2T2 + -+ + a2nTn =0

(3)

Am1T1 + aGm2x2 + -+ 4+ AmnTn =0

- Hé phuong trinh ndy c6 ma hé s& 13 A = [ai;]nxn v ma tran bd sung 13 A = [A[6)].
- Nhan thdy, hé (3) luén cé6 mét nghiém 13 (0,0, ...,0) va nghiém dé dugc goi 13 nghiém tam thudng cla hé. Ta

ciing luén cé rank(A) = rank(A).
Cha y

Khi sir dung phuong phap Gauss dé€ giai hé thudn nhit, ta chi can bién d&i ma tran A thay cho viéc bién d8i ma
trdn bd sung A.
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5.4 Hé phuong trinh tuyén tinh thuan nhat el
Ménh dé
Vé6i hé phuong trinh tuyén tinh thudn nhit (3), ta c6
1. Hé c6 nghiém khéng tAm thudng < rank(A4) < n.
2. Hé chi ¢ nghiém tAm thudng < rank(A4) = n.
Vi du 8
Tim gia tri ctia tham s6 m dé hé phuong trinh sau c6 nghiém khong tam thudng:
(m—1z1 —x2 +2x3 =0
2m+ 1)1 +mze +zs =0
—mz2 +(m+1lzzs =0
v
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