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PINH NGHIA MA TRAN

Dinh nghia ma tran

Ma tran c¢d mxn 1a mgt bang s hinh chir nhat c6 m hang va n cgt.

Cot
Ma tran A ¢d mxn l
a; alj e gy,
A — all ces alj ces Clm — Hél’lgl
_aml amj amn_ ;
Vi DU MA TRAN
Vidu 1.
3 4 1
2.0 5),4

Day 14 ma trén thyc c&d 2x3.
Ma tran A ¢6 2 hang va 3 cot.
Phan tir cia A: ayy =301y =443 = Lay; = 2505 =03ay3 =5

Vidu?2

1+ 2

3=1 1)y




KY HIEU MA TRAN

Ma tran A c6 m hang va n cot thuong dugc ky hi¢u béi
A - (alj )mxn

Tap hop tat ca cdc ma tran ¢ mxn trén tip sé thue R dugc ky
hieula M, [R]

manl

Dinh nghia ma tran khong
Ma tran c6 tat ca cac phan tir 1a khong duoc goi 1a ma tran khong
ky hi¢u 0, (a; =0 véimoiivaj).

0 0 O
0 0 O

Ma tran dang bac thang

Phan tir khac khong dau tién ciia mot hang ké tir bén trai
duoc goi la phan tir co s¢ cua hang do.

Dinh nghia: ma trin dang bic thang 13 ma trin thoa

1. Hang khong néu c6 thi nam dudi cung

2. Phan tir co s¢ cua hang dudi ndm bén phai (khong cung
cdt) so v&i phan tir co s¢ cua hang trén.




Ma tran dang bac thang

Vidu
@1 0 3 =2
00® 2 6
A= Khong 1a ma tran
0 @ 1 -2 5 bac thang
000 0 s
@1 1 -2
B=l0 0 0 @ bKéI;é:}llgalrllégmatrén
000 ® 7
Ma tran dang bac thang
Vidu
O30 2 -2
0 0 @ 1 4 Elé ma tran dang bac
A= ang
000 (D) 5
000 0 0),.
®2 0 -2
B0 0@ 3| e
000 @ 8




Ma tran chuyén vi

Pinh nghia ma tran chuyén vi

Chuyén vicua A= (al-j) la ma tran AT = (al-]-) c0 nxm
\ N , pomxn g \ PORRGE L
thu dugc tir A bang cach chuyén hang thanh cot.

Vidu

Ma tran vuéng

Dinh nghia ma tran vuong
INéu sO hang va cdt cua ma tran A bang nhau va bang n, thi A
duoc goi 1a ma tran vudng cap n.

A
2)(2

Tap hop cac ma tran vudng cip n trén trudng sb thuc R duogc ky
hi¢u boi M, [R]
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Dudng chéo chinh

Céc phan tu a,;, a,,,...,a,, tao nén dudng chéo chinh ctia ma tran
vuong A.

Ma trin tam giac

Dinh nghia ma trin tam giac trén
Ma tran vuong 4 = (aij) duoc goi 1a ma tran tam giac trén
X . . nxn
néu g;; =0, Vi>j

A=|0
0 0 -

Pinh nghia ma trian tam giac dudi

Ma trin vudng 4 = (aij) duoc goi 1a ma tran tam gidc duwéj

X . . nxn
ncu au =O, VZ <J

0 0
A= 0
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Ma tran dwong chéo, ma tran don vi

DPinh nghia ma trin duwong chéo

Ma tran vudng A duoc goi 1a ma trin dwdng chéo néu cac phan
tir nam ngoai duong chéo déu bang khong, ¢ nghia la (a; =0, 1 #
7

0
0

>

Il
o o N
o w o

-2

Dinh nghia ma tran don vi

Ma tran chéo v6i cac phan tir duong chéo déu bang 1 dugc goi la
ma tran don vi, tuc 1a (a; =0, 1#]; vaa; =1 vdi moii).

[ =

=
S = O

0
0
1

Ma tran doi xirng

DPinh nghia ma trian doi xirng

Ma tran vuong thuc A thoa a;; = a; véimoii=1,...nvaj=l,...,n
duoc goi 1a ma tran doi xirng (tirc 1a, néu A =AT)

2 €D [3]
A=1€D) 4 O
B @ o
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Cac phép bién do1 so cap trén ma tran

II. Cac phép bién ddi so cap.

Cic phép bién doi so cAp d6i véi hang

1. Nhan mot hang tily y v6i mot s6 khac khong 4 — ahy;a # 0

2. Cong vao mot hang mot hang khac da dugc nhan véi mot )
tyy b — hi+BhiVp

3. Doi chd hai hang tuy y h; <> h;

Tuong tu c6 ba phép bién doi so cap doi voi cot.
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IL. Céc phép bién ddi so cép.

Dinh Iy 1

Moi ma trdn déu co thé dwa vé ma trdn dang bdc thang bang
cdc phép bien doi so cap doi voi hang.

Chuy

Khi dung cac phép bién ddi so cap d6i vdi hang ta co thé thu
duoc nhiéu ma tran bac thang khac nhau

I Cac phép bién doi so cap.

Vi du
Dung cac phép bién do1 so cap doi voi hang dua ma trn sau
day vé ma tran dang bac thang.
1 1 -1 2 1
2 3 -1 4 5
3 2 -3 7 4
-11 2 =31

Budc 1. Bat dau tir cot khac khong dau tién tir bén trai. Chon
phan tr khac khong tuy ¥ lam phan tir co sé.

I -1 2 1
2 3 -1 4 5
3 2 -3 7 4
-11 2 31
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II. Cac phép bién déi so cip.

Budc 2. Dung bdsc dbi véi hang, khir tit ca cac phan tir con lai caa

cOt.

M1 -1 2 1
X 3 -1 45
X 2 -3 7 4 hy—hy+hy 0 =1 0
K1 2 -3 1 0 2 1 -12

A=

Budc . Che tat ca cac hang tir hiang chira phan tir co s¢ va nhiing
hang trén n6. Ap dung budc 1 va 2 cho ma tran con lai

-1

@
0

hy—>hy+h, | haohythy

hy—h,—2h, 'LO 0 @ 1 4J

00 -1 -1 4

1
@

0

0

oS O O
S = O N
S b~ W =

II. Cac phép bién ddi so cap.

Dinh nghia

Néu dung cac bién d6i so cap dua A vé ma tran bac thang
U, thi U dugc goi la dang bac thang cia A.

Pinh nghia

Cot ciia ma tran bac thang A dugc goi 1a cot co s& néu cot do
chtra phan ttr co s¢

2 0 =2
A=l0 0D 3
00 0 @
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Cac phep toan trén ma tran

21

II1. Céac phép toin ddi véi ma trin

Su bang nhau cua hai ma tran

Hai ma trdn bang nhau néu: 1) ciing ¢&; 2) cac phan tir ¢ nhiing

vi tri tuong Umg bang nhau (a; = b; voi moi i va j).

Phép cOng hai ma tran

Cung c&

Tong A + B: { .
Cac phan tu tuong trng cong lai

Vidu

2 0 10
A+ B =
4 4 12

-1 2 4 3 -2 6
A= ;B =
(3 0 SJ (1 4 7]

22

LL



IIL. Cac phép toan dbi véi ma tran

Phép nhan ma tran vo1 mot so.

tr ciua ma tran.

Nhan ma tran véi mdt so, ta lay s6 do nhan vai tat ca cac phan

Vidu
-1 2 4 -2 4 8
:(3 0 5) 2XA:[6 0 10)
Tinh chit:
a) A+tB=B+A; b) (A+B)+C=A+(B+C);
c) A+0=A; d) k(A +B)=KkA + kB;

e) k(mA)=(km)A; f) (k+m)A=kA+mA;
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II1. Céc phép toan ddi véi ma tran

Phép nhan hai ma tran v4i nhau

AB=C=(c;),,, VoI ¢y=ayb;+ayby;+..+a,b,

mxn

%k bl]
AB =\, a, .. a ' sz ' =|.. C;
il i2 ip . ij
* | :
| By

24
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II1. Céc phép toan ddi véi ma tran

Vidu
-2 2
A:(z -1 4} — 0 Til’lhAB
4 1 0
4 3
-2 2
2 -1 4 T ¢
AxB = A1 o (131 0 1]5 \
c c c
2l a4 3 21 \Cop  Cp3

cy= (2 -1 4)|3 =2x1+(-1)x3+4x2="17

25

II1. Céc phép toan ddi véi ma tran

<o ol

Tim ma tran X, théa AX = B.

Vidu

a
Xac dinh ¢ ciama tran X 1a 2«1. Pat X = Ebj

we o5 - = (s )-()

2a-b =1 2 1 2/3
p— :*,bzf a =
{4a+b:3 TaTY Ty VayX E1/3J

26
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II1. Céc phép toan ddi véi ma tran

Tinh chét ctia phép nhan hai ma tran

a. A(BC) = (AB)C; b. A(B +C)=AB +AC;
c. B+C)A=BA+CA; d. I A=A=AlL,

e. k (AB) = (kA)B = A(kB).

Chu v:

1. No6i chung AB # BA
2. AB=AC—><—— B=C
3. AB=0 +' A=0vB=0

IIL. Cac phép toan dbi véi ma tran

Nang ma tran 1én lay thura.

27

Qui uwéc: A% =1 A2=A-.A

AS=A-A-A A"=A-A---A-A

f()=ax"+a, X"+ +ax+ay; A= () e

fA)=a A" +a, A" +..+aA +a,l.
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II1. Céc phép toan ddi véi ma tran

2 -1 )
A=(3 4j;f(x)=2x2—4x+3 Tinh f(A).

F(A)=2A%—4A +3I
(A)—22 “1Y(2 —1_42 —1+31 0
f@)= 3 4)\3 4 3 4 0 1
f(A)_21 —6) (8 —4+3 0
~7l1s 13) 12 16) (o 3
Fay=[ >
24 13

IIL. Cac phép toan dbi véi ma tran

Vidu

1 3
AZ(O J. Tinh AZ; A3, tir d6 suy ra A2%0

R A PR
S Bt

L0 _[1 2003
= =
0 1

30
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II1. Céc phép toan ddi véi ma tran

Vidu

11

, (1 1)1 1) (2 2 11
A° = = =2 =2A
I 1){1 1 2 2 I 1
Suyra: A" =2""'A
50 _ 2199 199
2199 199
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VI. Két luan
Ma tran la gi? Ma tran vudéng ? Ma tran bac thang
Ma tran khong? Ma tran chéo? Ma tran chuyén vi?
Ma tran don vi? Ma tran d6i xung?

Céc phép bién d6i so cip

Ba phép bdsc trén hang (ct)

Céc phép toan d61 v6i ma tran: Sy bang nhau  Phép cong
Nhan ma tran vo1i mot s6  Nhan hai ma tran voi nhau

Nang 1én lliy thura

32
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Baitap 1

Thuc hién phép toan

2
-1 2 1
3 0 4

Bai tap 2.

33

Tim f(A), biét

2
f(x)=3x>+4x-5 Vva A=[4

34
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Bai tap 3.

Tim ma tran X, sao cho AX =B, voi

< o)

Bai tap 4

35

21
Cho 2 -3 4
A= B=|-1 3
1207

Tinh T
34+2B
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Bai tap 5

Tim ma tran A, néu

Bai tap 6

37

Tim céc gia tri cia s va t, sao cho ma tran sau la do1 xirng

s 25 st
A=\t -1 s
t 52 S

38
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Bai tap 7

I 0 0
Cho r=lo o 1} cho A 1a ma tran ¢6 3xn, B ¢ nx3.
01 0

a) M6 ta PA theo nghia bién ddi so cdp dbi v6i hang

b) M6 ta BP theo nghia bién ddi so cip d6i véi cot

Bai tap 8

39

Cho A, B, C la cic ma tran, don gian biéu thurc sau

ABB-C)+(A-3B)C+2B(C+24)

40
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Bai tap 9

cosa —sina) ) )
Cho 4d=| . la ma tran vuong.
sina cosa
a) Tinh A2,
b) Tinh A™.
41
Bai tap 10

Cho hai ma tran A va B

1 1 -1 -3 2
A=10 1 1 B=|1 4
0 0 2 0 1

Tim tt ca ma tran X, sao cho AX = B.

4
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Bai tap 11.

Pua ma tran sau vé dang bac thang bang bién doi so cap

2 1
4 =2
3

—_— W N =

1
1 3
4 7
3 4 -7 3

43
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