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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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1. MA TRAN VA CAC PHEP TOAN el

sam

Ma tran va cic tinh chit clia ma tran 13 trong tdm cla dai sb tuyén tinh. Cac ma tran rt hitu dung bdi i chiing
cho phép ta xét mét bang gdm rat nhiéu s6 nhu mét doéi tugng duy nhat, ky hiéu né bdi mét biéu tugng va biéu
dién cac tinh toan véi cic biéu tugng dé mét cich ngan gon, dé dang.

Muc tiéu

- Kién thdc: Sinh vién higu dugc khai niém ma tran, mét s& ma tran dic biét, hai ma tran bing nhau, cac
phép todn chia ma tran va cic phép bién déi so cap trén ma tran.

- Ki ning: Sinh vién thuc hanh thanh thao cic phép toan va cic phép bién d8i so chp trén ma tran.

NGi dung

1.1 Khai niém ma tran

1.2 Hai ma tran b3ng nhau
1.3 Céac phép todn cla ma tran

1.4 Mbt s phép bién déi so cAp trén ma tran
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1.1 Khai niém ma tran el

@ M6t ma tran ¢ m X n 13 mét bang sb hinh chit nhat gdm m hang, n c6t dang:

ail ai2 Ain

az1 a2 azn
A =

am1 am?2 e Amn

véi a;; € K. sé ai; goi la phé\‘n t&r cha ma tran A, ndm & hang i, c6t j, v6imoi 1 <i<m, 1 <j<mn.
Ky hiéu ma tran: s dung ngo3c tron nhu trén ho3c ngoic vudng.
Ta viét A = [aij]mxn d€ chi A 13 ma trdn m hang, n cbt vdi cic phan tir a;;.

@ Néu K =R thi A goi 13 ma tran thuc, nfu K = C thi A goi |3 ma tran phiic.
Vidul

1 2 N
A= (5 4 2) 1a ma trdn cé 2 x 3, cic phén tra;n =1, a2 =2, a1z = 3,a21 = 5,a22 = —4, as3 = 6.
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1.1 Khai niém ma tran el

@ Ma tran ¢ 1 X n goi |a ma trdn hang. Ma trdn ¢ m x 1 goi la ma trén cét.
@ Ma trdn A = [asj]mxn V6i a;; = 0, Vi, j, dugc goi 1a ma tran khong, ky hiéu 13 6.

@ Né&u sb hang va sb cot clia A bing nhau (m =n) thi A goi la ma tran vudng chp n. chp n véi cic phan tir
thudc trusng K.

Vi du 2
1 1 2 3

A= 4| lamatrdncét, B=(1 2 3 4)/amatrdnhang, vaC = |4 5 6| I3 matrdn vubng cép 3.
7 7 8 9

Ki hiéu:

@ Mynxn(K): tp hop cdc ma trAn c8 m X n

@ M, (K): tip hgp cidc ma trin vudng cBp n véi cac phan tir thude trudng K.
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Cho

ma tran vudng cap n:
air a2 - Qin
A= a1 azz - azan
An1  Gn2 - Ann
Céac phan a11,a22, ..., ann goi 13 cic phan ti chéo chiing 13p thanh dudng chéo chinh cia A.

Néu a;; = 0 véi moi i > j (tiic 13 cac phan tir ndm dudi dudng chéo chinh déu 13 0) thi A goi 3 ma tran

tam giac trén.

Néu a;; = 0 véi moi i < j (titc 13 cic phan ti ndm trén dudng chéo chinh déu 13 0) thi A goi 1a ma tran

tam gidc dudi.

N&u a;; = 0 v6i moi i # j (tiic 13 c4c phan ti n3m ngoai dudng chéo chinh déu 13 0) thi A dugc goi 13 ma
tran dudng chéo (hodc ma tran chéo).

N&u A 13 ma tran dudng chéo va tit c3 cic phan tir trén dudng chéo chinh 13 1 thi A duoc goi 13 ma tran
don vi cap n.

Ma tran don vi cap n thudng dugc ky hiéu la I, hodc E,. Khi khéng quan tdm dén cip cla ma tran thi ta
ky hiéu 13 I ho3c E.
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Vi du ol

Vidu 3
1 2 3
a) A= |4 5 6| I3 matrdn vubng cip 3 vdi cdc phan tit chéo 13 1,5, 9.
7 8 9
1 0 O
b)B= |4 5 0| /a matridn tam gidc dudi.
7 8 9
1 0 O
c)C=10 —5 0] la matrdn dudng chéo.
0 0 3
1 0 - 00 a .
d) I, = < vals= [0 1 0| /acdc ma trdn don vi cap 2 va cap 3.
U 0 0 1
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1.2. Hai ma tran bang nhau 1

Dinh nghia

Hai ma tran A va B goi 13 b3ng nhau néu chiing c6 ciing c& va céc phan ti tuong Gng chia chiing bing nhau.

Vidu 4

Hai ma trén A = (i ;) va B = <§ }1 2) khéng bang nhau vi chiing khéng cting c8.

Vidub5

1 5 2\ ., (2 5 4 54—
ChoA-(_1 Y 2) vaB—(_1 5 t).ﬂmx,y,z,ta’eA—B.
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1.3. Cac phép toan ctia ma tran 3|
e Phép cong hai ma tran
Dinh nghia

Cho hai ma tran ciing ¢ A = [ai;]mxn V& B = [bij]mxn. Tong A+ B 13 ma tran ¢ m x n xac dinh bsi
A+ B = [ai; + bijlmxn-

Nhu vay, cdng hai ma trdn cling ¢, ta cdng cic phin ti tuong dng clia chiing véi nhau.

Vi du 6
12 3) (2 -1 0y_(1+2 2+(-1) 340\ _(3 1 3
4 5 6 -3 1 4)  \4+(-3) 5+1 6+4) (1 6 10)°
Dinh nghia
1. Ma tran d&i cia ma tran A = [@ij]mxn, ky hiéu 13 —A, x4c dinh bdi —A = [—aij]mxn-

2. Hiéu cla hai ma trdn cung c8 A va B, ky hiéu [a A — B xac dinh bdi

A—B=A+ (-B).
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Phép cOng hai ma tran ul

Ménh dé
V6i moi ma trdn A, B, C cung cg, ta cé
1. Tinh k&t hop: (A+ B) +C = A+ (B + O);
2. Tinh giao hodn: A+ B = B + A;
3. A+0=0+ A=A, & d6 0 |a ma tran khéng, cung c3 véi A;
4. A+ (-A)=(-A)+A=6.

Hé qua

Minxn(K) cling véi phép cong ma tran I3 mét nhém giao hodn véi phan tir trung hoda I3 ma tran khéng 6.
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Phép cOng hai ma tran ul

Ménh dé
V6i moi ma trdn A, B, C cung cg, ta cé
1. Tinh k&t hop: (A+ B) +C = A+ (B + O);
2. Tinh giao hodn: A+ B = B + A;
3. A+0=0+ A=A, & d6 0 |a ma tran khéng, cung c3 véi A;
4. A+ (-A)=(-A)+A=6.

Hé qua

Minxn(K) cling véi phép cong ma tran I3 mét nhém giao hodn véi phan tir trung hoda I3 ma tran khéng 6.

(HUST) MI 1141 - CHUONG 2 - BAI 1 2023 11/21



Phép nhan mét sé véi ma tran ol

SQAI

Dinh nghia

Cho ma tran A = [ai;]mxn trén trudng K va sb k € K. Tich clia k va A dugc xac dinh bdi kA = [kaij]mxn- J

Nhu vay, nhan sb k véi ma tran A 13 nhan k vio m&i phan tir clia A.
Vidu 7

1 2 3
4 -5 6

sq_ (31 32 33\_(3 6 9
“\3.4 3.(-5) 3.6) \12 —15 18)"

Tich cla 3 va ma trdn A = < ) la ma trén
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Phép nhan mot so véi ma tran 1
Ménh dé
Véi moi ma tran ciing ¢ A, B va sb k.l € K, ta cé:

1. k(A+ B) = kA +kB;

2. (k+1)A=FkA+ 1A

3. k(IA) = (k1) A;

4. 1A=A, (-1)A= -4

5. 0A =0,

6. kO =0. )
Vidu 8

4 5 0 2 1 =2

ChoA:(1 g 3> ve‘JB:(3 > 4).T/‘mmatra”nXsaochOZX—i—A:B.
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Phép nhan ma tran véi ma tran 1
Dinh nghia

Gid sit A = [aik|mxp V@ B = [brjlpxn |a cdc ma trén c@ m X p va p X n tudng tng. Tich AB 13 ma trin
C = [¢ijlmxn €8 m X n, § d6 phan tl ¢;; (1 <i<m,1<j<mn)dugc xdc dinh bdi cbng thiic

p
Cij = ai1b1j + aiabaj + - 4 aipbp; = E @ikbr;-
k=1

(1)

Pt ¢;; dugc tinh bing cich nhan tuong g céc pt trén hang i clia A véi cac pt trén cdt j cla B rdi cong lai.

blj
i1 G2 Qip ba;
Ccij = X
(hang ¢ cha A)
UL

(cbt j cua B)
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Phép nhan ma tran véi ma tran 1

Luu y tich AB chi duoc xac dinh khi sb c6t clia A bing sb hang clia B. Hon nita, ma tran tich AB c6 sb hang
bing sb hang clia A, c6 sb cbt bing sb cbt cia B.

Vidu9
1 2 3 vz

Cho ma trdn A = vaB=|-2 1|. TinhC = AB.
4 5 6 4 3
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Phép nhan ma tran véi ma tran a
Ménh dé
Gid sir A, B, C 13 cdc ma trén sao cho cic phép todn trong cic hé thiic sau thuc hién dugc va k € K . Khi dé:
1. IA= A, BI = B véi I |3 ma tran don vi c6 cAp phu hop;
2. Tinh két hop: (AB)C = A(BO);
3. Tinh phan phéi clia phép nhan ma tran dbi véi phép cong ma tran:

A(B+C)=AB+ AC, (B+C)A=BA+CA;

4. k(AB) = (kA)B.

Hé qua

Vé6i moi sb nguyén duong n > 2, tap M., (K) ciing véi phép cong ma tran va phép nhan ma tran véi ma tran lap
thanh mot vanh khéng giao hodn, c6 don vi la I,,.

v
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Phép nhan ma tran véi ma tran

Chii y

1. Tich AB tdn tai nhung chua chic tich BA tén tai.

2. Phép nhan hai ma tran khéng c6 tinh chit giao hoén, tiic 13 néu AB va BA tén tai thi néi chung

AB # BA.

3. Tu hé thic AB = 0 khéng suy ra dugc A = 6 hoic B = 6.

4 |

sam

Vi du 10
2 —1 2 0 1
Chocdcmatran A= (1 2 3),B=|-2],C= va D= . Khi dé
9 0 4 0 O
1 2 3
) AB=(3)vaBA= -2 —4 —6| nén AB # BA.
2 4 6

ii) DC tén tai nhung CD khéng ton tai.

iii) DD =0 nhung D # 0.
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Phép nhan ma tran véi ma tran el

Chii y

1. Khi A Ia ma trin vuéng va m € N*, ta ky hiéu A™ = AA--- A (m ma trén A).

2. Cho da thic p(z) = aoz™ + a1x™ ' + -+ + @m-1% + am V6i a; €K, i =0,1,...,m, va A |3 mdt ma
tran vudng cap n. Khi d6 p(A) dugc xac dinh bdi

p(A) = apA™ + a1 A" 4t am—1 A+ amln,

& d6 I, 13 ma tran don vi cip n.

Vi du 11

Cho A = (jl f) va da thie p(z) = 20% — 3z — 1. Tinh p(A).
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Ma tran chuyén vi 3|

sam

Dinh nghia

Ma tran chuyén vi clia ma tran A = [ai;]mxn, ky hidu 13 A, xac dinh bdi A" = [b;j]nxm trong dé by; = aj; véi
moit=1,2,....,.nvaj=12,...,m.

Ta c6 thé cé dugc ma tran chuyén vi A® tlir ma tran A bang cach viét hang clia A thanh cdt clia A* hoic viét cot
clia A thanh hang ctia A* mét céch tuong ting.

Vi du 12

Ma tran chuyén vi cila ma tran A = <‘11 § 2) 13 At =

W N =
S U

Ménh dé
Gid st A, B la cdc ma trn sao cho cic phép toan trong cac hé thic sau thuc hién dugc va k € K. Khi d6

1. (At = 4; 3. (kA)! = kAY,
2. (A+B)' = A"+ B 4. (AB)' = B*A".
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Ma tran d6i xifng - Ma tran phan xdng el

SAMI

Dinh nghia
Cho ma tran A vuéng cip n.
1. A goi 13 ma tran dbi xtng néu A* = A.

2. A goi 13 ma tran phan xtng (hay phan dbi xing) néu A* = —A.

R& rang, néu A = [a;;] vudng cAp n 13 ma tran dbi xing (tuong tng phan xdng) thi a;; = a;; (tung tng

aij = —ag;) v6i moi 4,5 = 1,2,...,n. Hon nita, cdc phan tir chéo clia ma tran phan xing déu bing 0.
Vi du 13

1 2 -1 0 2 -1
A= 2 —2 3 | lamatrdn dbixingvaB=| -2 0 3 | 12 ma trdn phan xing.

-1 3 3 1 -3 0
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1.4 Mot so phép bién doi so cap trén ma tran 1
Dinh nghia
Cho ma tran A. C4c phép bién d8i sau goi |3 cac phép bién déi so cAp:

1. D8i chd hai hang (hay hai cét) cho nhau;

2. Nhan mét hang (hay mot cot) véi mot sb khac 0;

3. Cdng vao mot hang (t.u. mdt cdt) mét bdi cha hang (t.u. mdt cdt) khic.

Ky hiéu:
@ h, dé chi hang i, ¢; dé chi cot 7
@ h; ¢ hj (t.u. ¢; < ¢j): d8i chd hai hang i,j (t.u. hai cét 4, j) cho nhau;
@ Mh; (t.u. Ae;): nhan sb A véi hang 4 (t.u. cot i);
@ hi + Ah; — hg (t.u. ¢k + Aci — cx): nhan hang i (t.u. cdt i) véi A rdi cdng vao hang hy (t.u. cét k).

Vi du 14
4 5 6 1 2 3 12 o3\ (12 3
1 9 3| Mmeh [, £ g 2k 4 5 2+ (=4Hh1—hs 0 -3 4
7 8 9 7 8 9 14 16 18] Met(m=hs \ 19 9y
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