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CHUONG 1

MA TRAN & PINH THUC

MA TRAN

1.1. Dinh nghia.

Cot
dqo
Hang 1 3
dy3
A=1|5
2 4

A la ma tran cép 3x2
Tap cac ma trédn n hang — k c6t ki hiéu la M™




1.2. Cac loai ma tran.

Ma tran vuong: s6 hang = so cot

Ma tran chuyén vi: cua ma tran A ki hiéu la AT

hang A----=> cot AT
cOt A -----> hang AT

1 3 5
A=|2 4 6 lématrénvuéngcép& 1 3 _
9 8 7 A=|5 7 1{152;
) 4 37 4]
- Ma tran don vi: ngoai dudng chéo chinh thi bang 1
100 >
r T_
L={0 1 0 la ma tran don vi cap 3. A=[5 7 4], A =|T7|
00 1 4
1.3. Cac phép toan trén ma tran. 1.3.2; Phép nhan mot s6 v6i mot ma tran.
1.3.1. Phép cong hai ma tran.
2 1 1 2 2+1 142 2 1 22 2.1 4 2
3 0(+|-3 1| =3+(-3) 0+1 213 0l=12.3 20| =16 0
0 4 I 2 0+1 442
0 4 2.0 2.4 0 8
3 3




1.3.3. Phép nhan hai ma trin.
Dinh nghiaz:. A * B = C
nxk kxm= nxm

cji=hangicua A * cétjcua B

Il

Luu y: sO cOt cua ma tran A bang so hang cuia ma tran B.

(123)%(4 5 1)= 1.442.5+3.1=4+10+3=17

:

[l N SR SN

1 4
32

S W =

5
1l 2.1+1.3+4.0 24+12+4.1 2.5+1.1+4.3
3 101433420 04+32+21 05+3.1+23

|5 14 23
19 8 9
C,; = (hang 2 cua A) x (¢t 1 cua B)

= 0.1+3.3+2.0

Tong quat: ¢; = (hang 1 cia A) x (cdt j cua B)

1 45
2 1 4
A= B=|3 2 1
03 2
01 3
1 4 5
21 4
3 2 1
03 2
01 3

21+1.34+40 24+1.2+4.1 25+1.1+4.3
0.1+33+2.0 04+3.2+2.1 05+3.1+23

[5 14 23
19 8 9

Bai tap

1. Tinh tich cac ma tran sau:

2 1 21 1 0 4 0
01 3 2 2 3 11
a)l0 4 B} b)[1 0 2}{3 0 0 1] c){5 A J% j{o J

| 3 1 2 -1 0
2. Tinh tich ciia AB va BA néu
1 2 1 0 0 1
A=[2 3 2 B={0 1 O
1 4 3 1 0 0




3.Cho A=

oS o o O

S O O =

oS O = O
—_

I 0]
Tinh cac ma tran sau:

a) A2, Al LA; b) A.AT, AT.A

PINH THUC

2.1. Dinh nghia.
Dinh thirc cia A vuong, ky hiéu la det(A) hodac |A|

lal=a; |-2=-2;

d/c chinh - d/c phu

DPINH THUC

a, dap
a, ~a,,
as) \dsy,

= [a;18y833 T @)pa)383; T a138,,85,]

-[ 3885, F @) 8383, + @1,8,,853]

DPINH THUC

-2 2 312 2
A=|-1 1 3| -1 1
2 0 -1 2 0

det(4) =[(=2).1.(=1) +2.3.2 +(=3).(=1).0]
—[(=3).1.2+(=2).3.0 + 2.(=1).(=1)]
—[2+12]—[-6+2]=[14]-[-4]=18




Phéan tich theo hang i

Cho A = (ay) la ma trgn vuong cdp n.
detA =a,A,;, +a,A,+ ... +a, A, (1)
trong do:
A, dwoc goi la phan bu dai sé ciia a;,
Ay = (-1)"*det(A bo hang i cjt k)

A=

-2 2 3
-1 1 3
2 0 -1

h

=2.4, +0.4,, +(~1).4,,

N +(=D).(=1)*P| ‘
3 11
= 2.[2.3—(=3).1]-[(~2).1-2.(~1)]
=2.[6+3]-[-2+2]=18

2
=2.(-1)*". |

Phan tich theo c0t i

detA=ayA;+aydy + ... ta,A,,

trong do A,; la phan bu dai so cua a;

-2 2 3
Vidu 1 A=|-1 1 3
2 0 -1
C2
|4|=2.4,, +1.4,, +0.4,,

3 -2 -3
=2.(-D)". +1.(-1)*2
=D, FED ‘

2 -1

= 2 [(=D.(~1)=3.2]+[(-2).(=1) = (=3).2]
= —2[1-6]+[2+6]=10+8=18
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2.2. Céc tinh chét.

det(AB) = det(A)det(B)
det(AT) = det(A).

Cho det(A)=5. Tinh det(AAT) va det (A°).

det(AAT)=det(A).det(AT)=det(A).det(4)=25

det (A%)=det(A.A...A)=det(4).det(A)...det(4)

=det(A)*=5°¢.
2.2. Céc tinh chat. Vi du 8: -2 2 -3
A=|-1 1 3
2 a b c 2 0 -1
0 -3 d e 2.(=3).(=5).6 =180 2 2 -3 13
=4ZA\7D)\—0).0= o - hy < h, -1 13 hy =h, = 2h B
0O 0 -5 f |A|= -1 1 3 = -2 2 3 = — 0 -9
0 0 0 6 2 0 -1 2.0 -1 2 0 -1
2 0 0 O TR = U - P -1 1 3 -1 1
a 3 00 2.(-3).(-5).6 =180 = - P A | P
— 9 (=3).(=5).6 = - 0 0 -9
b ¢ -5 0 : R
d e f 6 = -1 2(-9) =18

23
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Dinh'ly: 1 -
- Néu ma trgn c6 mét hang (cét) bang khéng thi dinh BAI TAP
thirc cua n,0' béng 0.
’ :Nefl nga trdn co hai hang (cot) ti 1é nhau thi dinh 1. Tinh cdc dinh thie cép 2.
thirc cua no bang 0. :
a’ ab n+l n 1442 2+3
% ab b’ F D) noon-1’ ° NE) J2!
2 2 4 1 2 4 27N3 12
-1 1 21=0 -1 1 2/=0 2. Tinh céc dinh thire cp 3:
2 0 -4 1 2 4
1 0 1 a*+1 ab ac a+x x X
a)|l 1 0;b)|ab b +1 bcl| ¢| x b+x x
01 1 ac be c*+1 X X c+x
3. Tinh cac dinh thire cép 4: 4. Tinh céc dinh thirc:
2.3 3 4 a 1 11 l+x 1 1 1
21 -1 2 b 0 1 1 I 1-x 1 1
a) 9 b) o a)
6 2 1 0 c 101 b Ivy 1
23 0 -5 d 110 T
21 1 11
0 a b c 1 0 -1 1 I 3 1 11
a 0 ¢ b 0 -1 -1 1
o) , d) b)|1 1 4 1 1|
b ¢ 0 a a b ¢ d 1 11 5 1
c b a O -1 -1 1 0 1 1 1 1 6




MA TRAN NGHICH PAO

3.1. Khai niém.

Ma trgn vuéng A cép n dwoc goi la khi nghich
néu ton ma trdn B cdp n sao cho:
AB=BA=1,

B dwoc goi la ma tran nghich dao cia A, kh A-1.

Nguwoc lai ta noi A khong kha nghich.
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Dinh Iv: Ma tran vuong A kha nghich khi va chi khi
det(A) # 0.
Ma tran phu hop.

Cho |4, a, .. a, 4, 4, .. A4,
A= ay Ay s, dét P = 4, A, . A,
aml amZ amn Alm A2m Anm

v0i A;; 12 phan bu dai so cua a;;.

Ma tran P, dwgc goi la ma tran phu hop cua A.

30

3.2./.Cac phuong phap tim ma tran nghich dao,

1. Dung ma tran phu hop.
Néu A kha nghich thi 4~ =

L p
det(A)

2. Dung cac phép bién doi so cfip.
Néu A kha nghich thi

31

I 2 0
Vi du A=l 3 1 4 det(A)=-30=0=>34"
=2 1 2
‘1 4‘_ ‘3 4‘:_1 ) ‘3 1‘:5
Y2 . 2 S
oo, frencly Jacts I
1 o) » 42 ) s L3 201
o g a1
31 1 4 » {139 3 4 33 3 1
Vay L2 4
' 5 4 8 15 15 15
P14 2 4 =d=—tp- L L 2
4 0" |15 15 15
5 =5 —5_ 1 1 1
6 6 6 |
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3.2./.Cac phuong phap tim ma tran nghich dao,

Ding phép bién déi so cp:

1 20100 1 2 0 1 00
1-Dﬁ'12'1:atrﬁ“0h“hhﬂl’lp-Al L, A=|3 1 4 0 1 Of_shm |0 -5 4 -3 1 0
Néu A kha nghich thi 4 = _
det(4) * 212001 2 1 2 0 01
2. Dung cic phép bién doi so cap. 1 2 0 1 0 O]
Néu A kha nghich thi Mtk 10 -5 4 -3 1 0
0 5 2 2 01
[A | I] pbdsc N pbdsc >|:I | A71:| _
2 0 1 0 0] 1
USSUNN 54 31 0| %"
= 0 6 -1 1 1] “
| 1 2 0 1 0 0 120 1 0 0
"t 1o 5 4 3 1 0 ho=—ghe -1
- B B — S s o1 0 - = =
-1 1 1 15 15 15
00 1 — — — -1 1 1
L 6 6] 0 1] = - =
I 6 6 6]
I ] i 1 2 4] r 4]
1 20 1 0 0 00 — — — 1 2 =
) | 15 15 15 15 15 15
hy=hy—4hs 0 -5 o L 1 -2 hy=——h, 1 9 7 _1 2
- 3 3 3 — M} 1 0 — — Z|=A'=s TRTIRE
1 5 15 15
00 1 — - o | L 11 -1 11
- - ] 5 6 6. 6 6 6|
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HANG CUA MA TRAN
Xét ma tran A cAp mxn, cac phén tir nam trén
giao cua k hang k c0t tao nén mot ma tran vuong
cap k, dinh thirc ciia né dwoc goi 1a dinh thirc
con cfip k.
Vidu
A=

[
W — N
AN W W
— N O

12 )
o =[3 J la m{t dinh thire con cap 2 cua A.

AN W W

2 0
r=1 2| la mgt dinh thirc con Cf’ip 3 cua A.
3 1
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Dinh nghia: Hang ciia mét ma trdn la cép cao nhit
cuia cdc dinh thirc con khac 0.
Vi du: Tim hang cia ma trin sau: 1 2 -2 3
A=|2 1 4 0
) ) 11 6 3
Ta c6 tat ca 4 dinh thirc con cap 3:
1 2 =2 1 2 3 1 -2 3 2 =23
2 1 4l=02 1 0[=02 4 0o=0[1 4 0=0
-1 6 1 -1 -3 1 6 3 1 6 3

¢6 dinh thirc con cép 2: ; ? =-320 Vayr,=2.

Dinh ly: Ma trdn bdc thang co k hang khdc khong co
hang bang k.
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4.2 Cach tinh hang ciia mdt ma tran bing phép bién
doi so' cap.

Dinh 1y: Cdc phép bién doi so cip khong lam thay déi
hang ma tran.

Pé tim hang ciia mdt ma trin A, ta dung cac phép
bién doi so’ cap dwa ma tran vé dang bic thang B,
va hang cua A chinh la so hang khac khong ciaa B.
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CHUONG 2

HE PHUGONG TRINH TUYEN
TINH

40




CAC KHAI NIEM CO BAN

1.1. Pinh nghia hé phuong trinh tuyén tinh.
1.2. nghiém cta hé phuong trinh tuyén tinh.
1.3. Binh ly Kronecker.
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PHUONG PHAP GIAI HE PHUONG
TRINH TUYEN TINH

2.1. H¢ phuwong trinh Cramer.

2.1.1. Pinh nghia.

2.1.2. Phuong phap dung ma tran nghich dao.
2.1.3. Phuong phap Cramer.

2.2. Hé phuong trinh tuyén tinh tong quat.
2.2.1. Phuong phap Gauss.

2.2.2. Hé phuong trinh tuyén tinh thudn nhét.
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