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1.Ma trén 2. Dinh thifc m:
©000000

Dinh nghia

M&t ma trén (thuc) Ia mét bang cac s6 thuc duoc sip xép
theo hang va cot.

a1 d12 - din
A — dy1 dxp ' d
dmi dm2 " dmn

Ma tran m hang va n cét nhu trén dugc goi la c6 cép m X n.
Cac s aj; dudc goi la cac phan tu clia ma tran.
Ky hiéu A = [aj]]|mxn, hodc A = [a].

V.

Ta néi hai ma tran bing nhau néu ching c6 cling cip va cling
cac phan tir tuong (ing. nhau
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Mot s6 ma tran dic biét:
- Ma tran khong, ky hiéu 0;

- Ma tran c6t, hang.

- Ma trén vudng: m = n;

- Ma tran tam giac trén, dudi;
- Ma tran dudng chéo;

- Ma tran don vi /,;



Céc phép todn co ban vé ma tréan

Chuyén vi cla ma tran A cAp m x n 13 ma tran cBp n x m, ky
hiéu A*, c6 ducc tir A bang cich chuyén hang thanh cét va
ngugc lai.

Vi du:



Phép cong cac ma tran cung cip
Vi du: Cho cic ma trén sau

2 1 0 -1 0 2
A:{—13—Q}B_[2 11}

A+ B 13 gi?



Phép cong cac ma tran cung cip
Vi du: Cho cic ma trén sau

2 1 0 -1 0 2
A"{—l 3 —2}'8“[ 2 1 1}'

A+ B 13 gi?

Dinh nghia

Gid st A = [a;] va B = [b;] 14 hai ma tran cAp m x n. Khi d6
A - B = [a,-j -+ bij]mxn-




Phép nhan mot sO0 véi mdt ma tran

4 2 -2
s ) N 57 %" —
Vidu: 2C la gi?, véi C [1 1 1 ]



Phép nhan mot sO0 véi mdt ma tran

Vidu: 2C 13 gi?, véi C = {4 2 _2}

11 1

Dinh nghia

Cho A = [aj]mxn- Khi d6 v6i mBi sb thuc k, ta dinh nghia
kA = [kajj]mxn.




Phép nhan mot sO0 véi mdt ma tran

Vidu: 2C 13 gi?, véi C = {4 2 _2}

11 1

Dinh nghia

Cho A = [aj]mxn- Khi d6 v6i mBi sb thuc k, ta dinh nghia
kA = [kajj]mxn.

Thuc hién cac phép tinh A+ B+2C, A— B.



Phép nhan hai ma trdn

Vi du:



Phép nhan hai ma trdn

Vi du:
2 1 0 0 5
{—13—2]X 2 _[—13 121'

Cho A = [aj]mxn va@ B = [bjj]nxk. Khi dé dinh nghia
C=AB= [Cij]mxk; véi

n
Cij = E a,'gbgj.
/=1

(cjj 1a tich cta hang thd / cda ma trén truéc A va cbt thit j
cla ma trén sau B)




Cha y: A =60, 0A=0, Al, = I,A= A néu A vudng cip n,
phép nhan ma tran khéng giao hoan.

Mot sb tinh chét:
Q@ (A+B)C=AC+ BC, A(B+ C)=AB+ AC.
@ (AB)C = A(BCQ).
Q@ (AB): = B'A".



2. Dinh thi'c ma tran
.

2.1. Dinh nghia Dinh thic

Cho ma tran A cip n, khi d6 dinh thdc cda ma tran A, ky hiéu
la det(A) hodc | A |, dugc dinh nghia quy nap theo
n=12....

L4y vi du cu thé...(khai trién theo hang, cot khic nhau)
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2. Dinh thi'c ma tran
.

2.1. Dinh nghia Dinh thic

Cho ma tran A cip n, khi d6 dinh thdc cda ma tran A, ky hiéu
la det(A) hodc | A |, dugc dinh nghia quy nap theo
n=12....

L4y vi du cu thé...(khai trién theo hang, cot khic nhau)

Ap dung tinh dinh thic sau:

2 3 1
-1 2 3
3 0 -1
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1.M in 2. Dinh thi'c ma tran
@0000

2.2. Céc dinh ly va tinh chét vé dinh thic

Dinh thdc cda ma tran chuyén vi bang dinh thdc cta ma tran
ban dau,
| A" = A

= M6t tinh chit ndo d6 vé dinh thdc diing theo hang thi
cling ding theo cot.

D&i chd hai dong hosic hai cot thi dinh thic d&i du.

Dinh thic c6 hai dong hodc hai c6t gibng hét nhau thi bing 0.
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Dinh ly

Ta c6 thé khai trién mét dinh thic theo mét hang hodc mét
cbt bat ky,

| A=) (—1)a;D;.
j=1

| A=) (—1)Ya;D;.

i=1

Chi y: nén khai trién dinh thic theo hang hodc cdt c6 nhiéu
sb 0.



C6 thé dua nhan ti chung cta mét hang hodc mot cot ra
ngoai dinh thic.

Tinh chit ndy va hé qua trudc suy ra:

Dinh thic ¢ hai dong hosc hai c6t ty 18 thi bang 0.

Néu mét hang (hodc mot cét) la t67ng cta hai hang (hoic hai
c6t) thi dinh thic c6 thé viét tong cia hai dinh thic tuong
n

je=iN
o

Hinh v& minh hoa...va vi du...



Mat sb tinh chit mé rong tir cac tinh cht trén

Dinh thic khéng thay déi khi cong vao mét hang (hodc mot
c6t) mot so lan cha cac hang khac (hodc mot cot).

Vé hinh minh hoa...

Dinh thdc cia ma tran tich bﬁng tich cdc dinh thdc,

det(AB) = det(A)det(B)




Mot sb6 chi y:
@ Dinh thic cta ma tran tam gidc bing tich cic phan ti
nam trén dudng chéo chinh, dac biét | I, |= 1.

@ Ap dung céc phép bién d6i co ban nhu trong cac tinh
chat trén dé dua dinh thdc vé dang tam gidc

Vi du: tinh dinh thic

1 2 3 1
3 5 5 7
-2 —4 31
2 4 6 3



2. Dinh thi'c ma tran
°0

2.3. Hang ciia ma tran

Dinh nghia

Cho ma tran A cAp m x n. Hang ctia ma tran A, ky hiéu I3
r(A), la cap cao nhat cé thé cia mét dinh thic con khac 0 lay
ra tu ma tran A.

Léy vi du minh hoa...
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Mot sb6 chi y:
r(A) = r(AY)
Hang clia ma tran bac thang bing sb hang khéc 0 cta né.

© 6 e

Cac phép bién déi so cip khong [am thay déi hang cua
ma tran
= SU dung ching dé dua ma trén vé dang bac thang

Vi du: tinh hang cla ma tran sau

-2 3 1 4 2
-1 2 3 2 -5
-3 5 4 6 -3
4 -9 17 -8 32



3. Ma tran nghich dao
000

Dinh nghia

Ma tran A vudng cip n dudc goi 13 kha nghich néu c6 mét ma
tran B vudng cAp n sao cho AB = BA= I,.

Khi d6 ma trdn B nhu trén la duy nhit va dusc goi |a ma trén
nghich ddo clta A, ky hiéu la AL,

2 5
13

L [ 3 -5
e[ 7)

Vi du: cho A= [ } khi d6 ching ta c6 thé kiém tra
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3. Ma tran nghich dao
000

Dinh nghia

Ma tran A vudng cip n dudc goi 13 kha nghich néu c6 mét ma
tran B vudng cAp n sao cho AB = BA= I,.

Khi d6 ma trdn B nhu trén la duy nhit va dusc goi |a ma trén
nghich ddo clta A, ky hiéu la AL,

2 5
13

2 [ 3 -5
-
Mot vai tinh chéat:
0 (A 1=A
@ NE&u A va B kha nghich thi (AB)™1 = B 1AL,

Vi du: cho A= [ } khi d6 ching ta c6 thé kiém tra



Dinh ly
Ma trdn A kha nghich khi va chi khi det(A) # 0. Khi d6
@

1
 det(A)’

@ Ma tran nghich ddo A~! cho béi cong thic

det(A™1)

A—l — 1 /Zt

det(A) '

trong dé _ _
A= [(-1)"Dy],

va goi la ma trén phu hop cua A.




Ap dung tim ma trn nghich dao clia cdc ma trén sau (néu cd)

2 5
St

2 -1
S

2 3 1
C=1]-12 3



4.Hé phvong trinh tuyén tinh

Vi du:
—Xx1 + 3X2 + 5X3 =
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Mot hé gdm m PTTT cla n an sb c6 dang:

ay Xy + apXe + -+ anx, = b
dn1 X1 —+ doo Xo + -+ aonXn = b2 (1)
dm1X1 + Am2 X2 + -+ AmnXn = bm
X1
o . ~ A A X2
Dat A = [aj]mxn, goi ld ma trén hé s6; x = | . |,
Xn
by
b>
b= }
bm

Dang ma tran cla hé: Ax = b.



Mot hé gdm m PTTT cla n an sb c6 dang:

ay Xy + apXe + -+ anx, = b
dn1 X1 —+ doo Xo + -+ aonXn = b2 (1)
dm1X1 + Am2 X2 + -+ AmnXn = bm
X1
o . ~ A A X2
Dat A = [a;]mxn, g0i |13 ma trén hé s; x = ,
Xn
by
b>
b= }
bm

Dang ma tran cla hé: Ax = b.
Khi nao hé c¢6 nghiém va cich tim nghiém?



4.Hé phuong trinh tuyén tinh
.

4.1. Hé Cramer

Dinh nghia va Dinh ly

H& (1) goi |3 h& Cramer néu A |3 ma tran vubng (m = n) va
det(A) # 0. Khi dé h& Cramer cé nghiém duy nhat

x=A"1h.
Hon nia det(A))
et \j
el U VA I J
)<_] det(A) 7./ ) 9 7n7

trong d6 A; 1a ma tran cé dudc tir A bang cach thay cét thii j
bing cot vé& phai.

Vi du...
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1.M ir . Dinh thic Ar Via trdn nghich dao 4.Hé phuong trinh tuyén tinh
®0

4.2. Phuong phép khit Gauss

Dit Ab* = [A| b], goi ma ma tran bé sung cla hé (1).

Hé PT (1) c6 nghiém khi va chi khi

r(A) = r(A>) = r.

Hon nira

@ Né&u r = s6 dn = n thi hé cé nghiém duy nhét;

@ Néur < sb an = n thi hé 96 vd sb nghiém: ta c6 thé
chon r an chinh va n — r an tuy y.
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Giai hpt bang pp khir Gauss

Vi du 1: gidi hé phuong trinh

xX+y+2z =4
—2x+y+z =0
3x =2y +5z =6

Vi du 2: giai hé phuong trinh

x+y+2z =4
—2x+y+z =0
xX+4y +7z =12

Vi du 3: gidi hé phuong trinh

X—2y —z+t =0
2x =3y +z—-2t =5
X+y—-2z—t =-5
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