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Noi dung mén hoc Dai s6 tuyén tinh

Chuong I: Ma tran

@ Ma trin va cic phép toan trén ma tran.
© Dinh thiec.
© Hang ctia ma trin.
@ Ma tran nghich ddo.

Chuong II: Hé phuong trinh tuyén tinh
@ Hé phuong trinh tuyén tinh téng quat.
© Hé Cramer.
@ Phuong phap Gauss.
@ He¢ phuong trinh tuyén tinh thudn nhat.
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Chuong III: Khong gian vectd nhiéu chiéu
@ Vecto n-chiéu, khong gian vecto n-chiéu, khong gian Euclide.
@ Su phu thudc tuyén tinh, doc lap tuyén tinh.
© Hang ctia hé vecto.
@ Khong gian con: co s§ va s chiéu.
@ Toa d6 trong khong gian R”.
Chuong IV: Dang toan phuong
@ Phép bién déi tuyén tinh.
© Tri riéng, vecto riéng. Chéo héa ma tran.
© Dang toan phuong.
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0 Ma tran
@ Céc khai niém
@ Céc phép toan trén ma tran
@ Phép chuyén vi
@ Phép cong ma tran v6i ma tran
@ Phép nhan ma trin véi mot s6
@ Phép nhan ma trn v6i ma tran

@ Cac tinh chat
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Cac khai nié
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

DPinh nghia

Ma trgn cdp m x n la mét bdng s6 bao gom m dong va n cot .

Ma trgn A cip m x n, ki hidu A = (@;)mxn V6ii=1,m, j=1,n

a S ayy . Ain
A= an i .. Qin <—df)1’lgthfl'l

aml -« QAmj ... Amn mxn

cot tha j
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Cac khai niém
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

Vi du:
01 2 3
A= 45 6 7
8§ 9 10 11

@ A la ma trdn c6 3 dong va 4 cot

@ A 13 ma tran thuc cip 3 x 4

@ Céc phan td clia ma tran A la:
apn =0,a1=1,a13=2,a14=3
an =4,as2 =5,a23 = 6,a24 =7
a3z = 8,a3 =9,a33 = 10,a3, =11
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Cac khai niém
Ma tran Céc phép toan trén ma trin
Cac tinh chat

Cac khai niém

DPinh nghia

Ma trdn khong la ma tran c6 cdc phdn ti déu bang khong,
(aj =0, Vi.j), ki hiéu la 0 xp.

Pinh nghia
Cho A = (ajj)mxn-

@ Khi m=1 ta duoc ma trgn dong A = (a1 a1z - - - ain)

amn
. A az

@ Khi n=1 ta dugc ma trgn cét A =
am1
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Cac khai niém
Ma trén Cac pl toan trén ma trin
Cac tinh chat

Cac khai niém

DPinh nghia

Ma tr@n vuéng cdp n la ma trén cé n dong va n cot.

Céc phan tt a; lap thanh dudng chéo chinh.
Céc phan t& a; v6i i +j = n + 1 1ap thanh duong chéo phy.

Vidy:
0 1 2 3
4 5 6 7
A= 8 9 10 11
12 13 14 15
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Cac khai niém
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

Pinh nghia

Ma trgn vuéng A = (aj)nm duoc goi la ma trdn tam gidc trén < Cdc
phan ti ndm phia dudi duong chéo chinh déu bang 0 < a; = 0,Vi > j.

Vidu:
2 1 -3
A=10 0 0
0 0 1

Nguyén Ngoc Phung - Truong Dai Hoc Ngan Hang TPHCM TOAN CAO CAP - DAI SO TUYEN TINH



Cac khai niém
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

Pinh nghia
Ma trgn vudng A = (aj)nm dugc goi la ma trdn tam giac duoi < Cdc
phdn i ndm phia trén duong chéo chinh déu bang 0 a; = 0,Vi < j.

Viduy:

S OO
w o o
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Cac khai niém
Ma tran Céc phép toan trén ma trin
Cac tinh chat

Cac khai niém

Pinh nghia

Ma trdn vuéng A duoc goi la ma trdn chéo < Cdc phdn ti khéng nam
trén duong chéo chinh déu bang 0< a; = 0,Vi # j

10 0
ViduwA=1] 0 0 0
0 0 -3

Pinh nghia

Ma trén chéo c6 cdc phan tf nam trén duong chéo chinh déu bang 1
dugc goi la ma trdn don vi< a; = 0,Vi #j va a; = 1,Vi.
Ma trén don vi cdp n duoc ki hiéu la I,.

10
Vidu:[zz( 01 0
0 0

S =

—_— o

N—
o
Il
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Cac khai niém
Ma trén Cac p trén ma tran
Cac tinh chat

Cac khai niém

Ma trin bac thang theo dong 1a ma trin théa 2 dieu kién

1. Céc dong khong (néu c6) phai nim & dudi cung.

2. Phan tir khac khong dau tién cta dong trén (néu co) phai nim & cot
bén trai phan ti khiac khong dau tién cta dong duéi (néu co).

Vi du
Cho biét cac ma tran sau c6 phdi 12 ma tran bac thang theo dong hay
khéng?
10 2
A=10 2 -1
0 0 0
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Cac khai niém
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

Ma trin bac thang theo dong 1a ma trin théa 2 dieu kién

1. Céc dong khong (néu c6) phai nim & dudi cung.

2. Phan tir khic khong dau tién cta dong trén (néu co) phai nim & cot
bén trai phan ti khac khong dau tién cta dong dudi (néu co).

Vi du
Cho biét cac ma tran sau c6 phdi 12 ma tran bac thang theo dong hay
khéng?
10 2
A=10 2 -1 = A 1a ma trin bic thang theo dong.
0 0 0

Nguyén Ngoc Phung - Truong Dai Hoc Ngan Hang TPHCM TOAN CAO CAP - DAI SO TUYEN TINH



Cac khai niém
Ma trin Cic phép toan trén ma tran
Cac tinh cha

Cac khai niém

1
0
0
0

co o
|
—_
—_ o =W
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Cac khai niém
Ma tran Cic phép toan trén ma tran
Céc tinh chat

Cac khai niém

1
0
0
0

= A khoéng 1a ma trin bic thang theo dong.

S OO
|
—
— O =W
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Cac khai niém
Ma trin Cic phép toan trén ma tran
Cac tinh cha

Cac khai niém

1
0
0 -1 1
0
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Cac khai niém
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

1
0
0 -1 1
0

= A khong 1a ma trin bic thang theo dong.
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Cac khai niém
Ma trin Cic phép toan trén ma tran
Cac tinh cha

Cac khai niém

1
0
0
0

SO N O
|
—

—_ o = W

—_wWw O
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Cac khai niém
Ma tran Cic phép toan trén ma tran
Céc tinh chat

Cac khai niém

1
0
0
0

= A khong 1a ma tran bac thang theo

Yo N O
|
—
— O =W
—_wWw O

dong.
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Cac khai nié
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

Pinh nghia

Ma trén déi xing la ma trdn vuéng théa a; = ay,vi,j = 1,n.

Viduy:

— =
U1 N =
S Ol
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Cac khai niém
Ma trin Céc phép toan trén ma trin
Céc tinh chat

Cac khai niém

DPinh nghia

A:B(:){AvdBcan_g'cdp.
a;j = by, Vij.
1 -2 x-1 1 -2 3
Vidu: ChoA=| -3 0 1 |vaB=| -3 0 1
4 1 5 4 y+1 5
x—1 =3 x =4
A_B@{y+1 1 @{y _0
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Cac khai niém
Ma trin Cac phép toan trén ma trin
Cic tinh chat

Phép chuyén vi

Pinh nghia (Ma tran chuyén vi)

Ma trgn chuyén vi cia A = (@5),yp KT Hiu ld AT = (ay),,.,,., €O dugc
bing cach doi dong cda ma trén A thanh cot hodc doi cot thanh dong.

Vidy:
2 -1 3 1 2 3
A= r | 1
3.1 -20), A=l 3 —2
x4
1 0

4x3
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Cac khai niém
Ma trin Cac phép toan trén ma trin
Cic tinh chat

Phép cong ma trdn v6i ma tran

Pinh nghia (Téng ctia hai ma trin)

Cho A = (a3)mxn v@ B = (bg)mxn-
C=A+B= (Cij)mxn < Cj = aj +b,‘j, Vi, j.

2 -1 1 1
Vidu: ChoA=|1 -2 0 |vaB=| -3 4 0
1 0 -1 0 3 2

3 0
Khi d6 ma trdn A + B = -2 2 0
1 31

Nguyén Ngoc Phung - Truong Dai Hoc Ngan Hang TPHCM TOAN CAO CAP - PAI SO TUYEN TINH



Cac khai niém
Ma trin Cac phép toan trén ma trin
Cic tinh chat

Tich ma trdn v6i mot so

Dinh nghia (Tich ctia ma tran véi mét so)
Cho A = (aj)mxn, k € R. C=kA = (Cj)mxn & ¢j = k.ag, Vi,j.

Vi du:
2 -1
A= 21 o0 4 —2
1 0 -1 =24 = -4 2 0

3x3
x 2.0 -2)/),.,
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Cac khai niém
Ma trin ac phép toan trén ma trin
Cic tinh chat

Phép nhan ma trdn v6i ma tran

Dbinh nghia (Tich ma trdn v6i ma tran)

C = A.B ton lgi < A = (aj)mp 0@ B = (bj)pn. Khi d6 C = (Cj)mxn V0

Cj = Cl,‘]b]j + —+ ...+ G[pbpj,Vi,j.
* blj
* * * * *
AB = an S Qg . = e Gy
x % * * o
* by
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Cac khai niém
Ma trin Cac phép toan trén ma trin
Cic tinh chat

Phép nhan ma trdn v6i ma tran

Viduy:
2 1 4 1 1 2
Ch0A=<410> B=|3 01
23
2 43).,
Ton tai hay khong ma tran C = AB?
Gidi.

. n €2 ¢ .
Taco C = 1tz o1 Vi
C21 €22 €23 Jg.4

1

C11=(2 4)>< =21+ +42=13
2
1

C12:(2 4)>< =21+ +4.4=18
4
2

C13:(2 4)>< =22+ +43=17
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Cac khai niém
Ma trin Cac phép toan trén ma trin
Cic tinh chat

Phép nhan ma trdn v6i ma tran

Tuong tu ta c6 ¢y = 7,¢00 = 4,093 =9

A (13 18 17
VayC_A.B_< 74 9>

Vi dy : Tim ma trdn X théa AX = B, biét A = < ; _i ) véi

- (1)

Gidi: D3t X = (Z),tac()
2 -1 a 1 2a —b 1
wene (3 7)(5)=(5)=(s)=(3)

20-b =1 a=1 . . (1
(:){Zaer =3 ‘:){b1 - Vay X—(1)
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Ma tran

Cac tinh chat

@A+B=B+A
eA+0=A

@A+B+C=A+B)+C=
A+ (B+0)

Cac khai niém
Céc phép todn trén ma trin
Céc tinh chat

o k.(IA) = (kl).A
@ k(A+B)=kA+kB
¢ k+DA=KA+A
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Cac khai niém
Ma trin Cac phép toan trén ma trin
Céc tinh chat

Cac tinh chat

@ ABC = (AB)C = A(BC) °
@ A(B+C) =AB +AC °

@ BLC)A=BA+CA o (AB)T =BT AT
0 Iy Amsin = Amxn = Amscn 1 o (KA)
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Ma trin Cac phép toan trén ma trin
chat

Cac tinh chat

Chay:
@ AB ton tai khong thé suy ra BA ton tai
@ AB va BA ciing ton tai khong thé suy ra AB = BA
@ A.B =0 khong thé suyraA =0 hoc B =10
@ AB = CB khong thé suyrad =C
Cho A = (ag)pm. Ki hieuA? =AA,... A" = AA... AA neN
LA

n

Quy udc A° = I,.
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Ma tran
Céc tinh chat

Pa thic cia ma trdn

Bai toan : Cho ma trn A = (a;)nm. Xac dinh f(A4), biét

fx) = apx™ + an_1 X" + ... + @x + .

Ta co
flA) = @A™ + an A" + o+ @A + aol,
Vi du : Xac dinh A(4), biét

Gidi. Ta c6: flA) =A% — 24 + 31,

-1 0 -1 0 10
. 2 5.
TlnhdU(ch_( 1 2)><( 1 2)-( 3 4).Taco.

2 0 . 30 . B 6 0
—2A:(_2 4>va312:<0 3) Vay.f(A)_<_5 11)
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