Gido trinh Todn cao cap

LOT NOI AU
Ngay nay, nhitng tu tudng, phuong phap va két qua cta toan hoc da tham
nhap vao hau hét cac linh vyc cua doi sdng, nhu linh vuc cta co hoc, vat 1y 1y
thuyét, hoa hoc luong tt,...Toan cao cép tir 1au dd nam trong chuong trinh bit
budc cua cac truong Pai hoc ky thuat, dong vai tro then chét trong vi¢c rén
luyén tu duy khoa hoc, cung cép cong cu toan hoc dé sinh vién hoc cac mon

khac.

Cuon sach Toan cao cap nay dugc chung téi bién soan nham muc dich
cung cap tai li€u hoc tap cho sinh vién Cao dang nghé cua khoa Co khi. Gido
trinh bao goém nhiing kién thirc co ban clia mon todn cao cap, la co s¢ cho sinh

vién hoc tap cdc mon chuyén nganh.
Gido trinh gom 3 chuong:

Chuong 1: Ma tran — Dinh thirc va hé phuong trinh tuyén tinh. Chuong nay
trinh bay kién thirc co ban vé ma tran, dinh thirc, hé phuong trinh tuyén tinh,
cac phép toan vé ma tran va mot sd phuong phap giai hé phuong trinh tuyén

tinh.

Chuong 2: Phép tinh vi phan va tich phan. Chuong nay trinh bay nhiing
van dé quan trong cua dao ham, tich phan ham mot bién. Noi dung chinh cua
chuong la cac phuong phép tinh dao ham va tich phan. Pac biét, trong chuong
hai chting t6i c6 phan 1y thuyét tinh gan dung va tng dung tich phan dé tinh dién

tich, thé tich cac vat thé, phan nay st dung nhiéu cho linh vuc co hoc.

Chuong 3: Phuong trinh vi phan. Chuong nay trinh bay mot cach c6 hé
thng vé phuong trinh vi phan: khai niém phuong trinh vi phan, cach giai mot sd
dang phuong trinh vi phan cip mot va cap hai.

Do gido trinh dugc giang day cho sinh vién Cao dang nghé khong phai
chuyén nganh toan, nén chiing t6i khong di sau vao viéc chimg minh nhirng ly

thuyét toan hoc phuc tap. Thay vao d6 chung t6i dua ra nhiéu vi du minh hoa
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véi cac budc 1am cu thé va chi tiét. Cudi mdi chuong déu c6 mot luong 16n bai

tap dé reén luyén, ngoai ra chung td61 con c6 muc dap s6 va hudng dan giai.

Mic du, di c6 nhiéu cd ging trong bién soan nhung Gido trinh khong thé
tranh khoi nhitng thiéu sot, chiing t6i rat mong nhin dwgc nhitng ¥ kién dong

gdp cua cac dong nghi¢p va doc gia xa gan.

CAC TAC GIA
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Chwong 1
MA TRAN - PINH THUC VA HE PHUONG TRINH TUYEN TiNH

1.1. MA TRAN

Khi ta c6 m x n s6, ta c6 thé xép thanh mot bang sé hinh chit nhat chira m hang, n
cot. Mot bang sé nhu thé goi 12 mot ma trdn.
1.1.1. Dinh nghia

Mot bang sé chit nhat c6 m hang, n cot

all alZ e a'ln all a12 e a'ln
Ao |B B e By hay A= a, a, .. a,
_aml amz amn_ a'ml a'm2 a'mn

goi la mgt ma tran com x n, va ky hiéu la: A = [aij] hay A = (aij)

trong d6: a;; 1a phan tir ciia ma trgn A nam ¢ giao diém cua hang i va cét j.

a, a, .. @y .. a,
21 22 2j ottt 2n
a, a, .. &; .. a-r—> hangthui
(ila chi so hang)
a,, &, B o B |
Cot thu j

(j 1a chi s6 cot)

. 1 4 6
Vidu1l: Bangso A =
: 2 5 0
la mot ma tran ¢& 2 x 3 vai cac phan tir
a1 = 1 dip = -4 diz = 6

a21:2 322:5 a23:0

[

Vidu 2: Bang sb A= |2

SN

la mot ma tran ¢& 3 x 1 véi cac phan tir
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ap =1 apy =2 az=4
Vidu3:Bangs6 A=[2 -3 4 9]
la matran ¢& 1 x 4 véi cac phan tir
=2, ap=-3, a;z=4, au=9

5
2
8

Vi du 4: Cho bang s6 A =

~ o B

Bang s6 trén 12 ma tran ¢& 3 x 2 Vi cac phan tir 1a

a1=1, a;p=5, an=6, ap=-2, axn=7, axp=8
5
6
4

Vi du 5: Cho bang s6 A =

N O -
o O N

Bang s6 trén 12 ma tran ¢& 3 x 3 véi cac phan tir

Az =2 ap=0 a1 =0
a11:1 3.33:8 a13:7
a12:5 3.22:6 a32:-4

Khi m = n thi ta goi ma tran A la ma tr@n vudng cdp n (goi tat 1a ma tran cap n)

all a'12 e aln

a, a, .. a . .
A= 7 "1 (so hang = so cét)

la, a, .. a,|

Q11,820 . » @y dueoC goi 12 cac phdn tir chéo.

Puwong thang di qua cdc phan tir chéo dwot goi 1a dwong chéo chinh

buong chéo chinh

buong chéo phu




Gido trinh Toan cao cap

5
6
4

.
Vidu 6: Matran A= 0 | 1a mot ma tran vudng cap 3.
8

N O B

Puong chéo chinh 1a duong thang ndi cac phan tir 1, 6, 8.

DPuong chéo phu 1a dudng thang ndi cac phan tir 2, 6, 7.

Ma tran tam giac trén: 1a ma tragn vudng cap n ma tat ca cac phan ti nam ¢ dudi
dwong chéo chinh déu bang 0, tirc 1a ajj=0 néu i > j

all a12 a13 e aln
0 .a, a, .. a,
.
0O 0 O a,,

7
Vidu7: Matran A= 0 | la mot ma tran tam giac trén.
8

o O -
o o O

Ma tran tam giac dwéi: 1a ma trdgn vudng cap n ma tat cd cac phan tiz nam & trén
dwong chéo chinh déu bang 0, tic la a; =0 néu i < j

Vidu 8: Matran A=

Ma tran chéo: 1a ma trdn vudng cdp n ma tdt ca cac phan tiz nam ngoai dwong chéo

1
2
5

0
3

-7

a, 0 0 0
21 22 O 0

a‘31 a32 a33 0

a'nl a'n 2 a'n 3 a'nn .

deubang 0, tic laa;=0néui = j

a,,
0
0

0
ay
0

0
0
a3

hay

0
0 | la mot ma tran tam giac dudi.
4
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1 0
Vidu9: Matran A=10 0 | la mot ma tran chéo.
0

o N O

-3

Ma tran don vi: 1& ma trdan chéo ma tdt ca cac phan ti nam trén dwong chéo chinh
déu bang 1 va ky hiéu 1a 1.

y |
Vi du 10: A ﬂ la ma tran don vi cdp 2.

1 0 0
2) 1=|0 1 0]lamatrandon vicap 3.
0 0 1

Ma tran khong: 1a ma trgn ma tdt ca cac phan ti cia né déu bang khong. Ma trén
khong ky hiéu 13 O.

Vidu 11l: 1) 0= 8 8 8} I& ma tran khong cd 2 x 3
0 0] ,, A A 4
2) O= 0 O} la ma tran khong cap 2.

Hai ma tran bang nhau:
Hai ma trdn A va B dwroc goi 1a bang nhau, ky hiéu A = B, néu chiing ciing cé va cac
phan ti# ¢6 cuing v; tri bang nhau, tizc 14

A=B < {A_[a'l:lmxn . B :I:bij]mxn

a; =b, , Vi,j

. b 1 2
Vidu 12: 2 = conghiala a=1, b=2, c=3, d=5.
c d 3 5

1.1.2. Céc phép toan vé ma trgn
a) Phép cong hai ma tran cung cé:
Pinh nghia: Cho 2 matrgncungcomxn: A= [aij] ; B= [bij] TongA+Bla

mgt ma trgn C ¢ m x n ma phdn tiz ¢;; = a; + by . TavietC = A + B
A+B=[a,] ~+ [b] =[a+b]

Vidul3: Cho A:[1 4} va B:{_Z 3]
3 2 1 4
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Khi do: A+B:F—2 4+3}:{_1 7}

311 2+4| |4 6
2 -5 4 5 2 4
Vidul4: Cho A=|-1 4 -3| va B=| 4 -5 -2
3 1 2 3 1 -6

2-5 542 444 -3 -3 8
TacO A+B=|-1+4 4-5 -3-2|=/3 -1 -5
3+3 1+1 2-6 6 2 -3

Cha y: Piéu kién dé 2 ma tran cong duoc véi nhau 1a 2 ma tran cing ¢ .

Vidul5:  Cho 2 matran: A:F 4} ;B:[2 4 _3]
3 2 4 -1 5

Hai ma tran A va B khong cong véi nhau dugc vi A va B khéng cung c&, ma tran A
co2x2,matran B co 2 x 3.
Tinh chat:

« A+B=B+A (tinhgiao hoan)

e« A+0O=0+A=A (Olamatran khéng)

« (A+B)+C=A+(B+C) (tinh két hop)

e Matran-A = [—aij] duoc goi la ma tran d6i caa ma tran A.
Khi do: A +(-A) = (-A) + A=0
b) Phép nhan ma tran véi mét so:

Pinh nghia: Cho matrdgn : A= [aij] va sé thuc k.

Ta noi: Tich cua so thic k véi ma trdn A hay tich cia ma trdn A véi sé thuc k 1a mét
matrgn com x n, ky hiéu la k.A hay A.k va dwoc xdc dinh nhu sau:

kA=Ak=[ka,]

mxn

Vi du 16: Tinh
7 01 2 3
a) 2.{2 - J b) (-3). | -6 4
7 -1
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1
C) %3
2

Giai.
a)2701_2.72.02.1_1402
|2 5 4| |22 25 24| |4 10 8
2 3 (=3).2 (-3).3 6 -9

b) (-3).|-6 4|=|(-3).(-6) (=34 |=|18 -12
7 1| [(=37  (3).(-D| |-21 3

|_\
N
N |-
T
o)

O
N
I
N W
w NN
N
Il
P Nw N

N
w

N
11
NI NP N
o .
NI NP NP
N
=

N N~

3
2

Tinh chat: Cho 2 matran A, B cuing cdp va 2 sé thuc k, h € R
1) k(A+B)=kA+kB
2) (k+h)A=kA+hA
3)  k(hA) = (kh).A
4 1LA=A
5 0A=0
Vidu 17:  Cho 3 matran:

-1 2 1 2
A=| 2 -3 : B=|-2 1 :
1 2 -1 3

Hay thuc hién céac phép tinh sau:

a) (A-B)+C b) 2A- (B +C)
c) A+B-C d) 3A-2B +4C
Giai.
-1 2 1 2 -2 1
a) A-B+C=| 2 -3|-|-2 1|+| 2 -1
1 2 -1 3 3 2
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-1-1 2-2 -2 1
=|2+2 -3-1|+| 2 -1
1+1 2-3 3 2
-2 0 -2 1
= |4 A4|+| 2 -1
2 -1 3 2
-2-2 0+1 -4 1

=442 -4-1|=|6 -5
2+3 -1+2| |5 1

-1 2 1 2] [-2 1
by 2A-(B+C)=2.| 2 -3|-||-2 1]+]2 -1
1 2 -1 3] |3 2

244 -1 3] [-1 1

=14 -6/-|/0 0|=|4 -6

2 4 2 5] [0 -1

~1 2 1 2] [-2 1
) A+B-C=| 2 -3|+|-2 1]-]| 2 -1
1 2| |-1 3 3 2

-1+1+2 2+42-1 2 3
=|2-2-2 -3+1+1|=|-2 -1
1-1-3 2+3-2 -

-1 2 1 2
d) 3A-2B+4C=3.| 2 -3|-2.|-2 1|+4.

1 2] -1 3
-3 6 2 -4 4
=6 -9(+|4 -2+ —4
3 6 - 8

=|6+4+8 -9-2-4
13+2+12 6-6+8

32864+4{ 6

c) Phép nh&n ma tran véi ma tran:
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DPinh nghia: Xét 2 ma trgn: A = [aij} va B= [bij} , trong dé s6 Cot ciia ma
mxp pxn

trdn A bang sé hang cia ma tran B va déu bang p.

Ta noi: Tich cia ma trgn A.B la ma trgn C = [cij] c6 m hang n cgt ma phan t

mxn

Cij dwoc tinh bai cong thac:
p
Cij = ail.blj + aiz.sz +...+ aip.bpj = Zaik.bkj
k=1

(Cjj bang hang i ciia ma trdn A nhan véi cét j cia ma tran B)

b,;
b,
b3J = ail.blj + aiz.sz + ...+ aip.bpj
M
b

pj_|

Nhu vay diéu kién dé ma tran A nhan duoc véi ma tran B 1a s6 cot caa ma tran A bang
s6 hang cua ma tran B.

2 4

Vidu18: Cho2 matran: A=|4 2| va B= -2 4 24
5 1 3 2 -15

Ma tran A nhan duoc voi ma tran B vi ma tran A c6 2 cot bang sé hang cua ma tran B.
Tuy nhién tich B.A khong thuc hién duoc vi s6 cot cia ma tran B 1a 4 khac véi s6
hang cua ma tran A.

1 3 5
1 2 0
Vidu19: Cho 2 matran: A= L A 7} va B=|10 8 6
0 2 4
Kich thuéc chamatran C=A.B la2 x 3.
c
Tac6C= {Cﬂ G } trong do:
C21 C22 CZS
1
ciu=hanglxcotl=[1 2 0]/10|=1.1+210+0.0=21
0
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3
c,=hanglxcot2=[1 2 0]|8|=13+28+0.2=19

2
cz=hang1lxcot3=15+26+0.4=17

1
Cr=hang2xcotl= [3 —4 7]|10| = 3.1+ (-4).10+ 7.0= - 37
0
Crp=hang2xcot2=3.3+(-4).8+ 7.2=-9
Ca=hang2xcot3=35+(-4).6+7.4=19

21 19 17
Vay C = )
-37 -9 19
2 -3 6 -3 2
Vidu20: Cho C=({4 5 7| .| 2 6
8 -9 2 5 -3

C& caa ma tran C 12 3 x 2. Trong d6 cac phan tir duoc tinh nhu sau :
-3
ciu=hanglxcotl=[2 -3 6].| 2 |=2.(-3)+(-3).2+6.5=18
5
Cp=hanglxcot2=22+(-3).6 +6.(-3) =- 32
-3
Cx=hang2xcotl=[4 5 7].| 2 | =4.(-3)+52+75=33
5
Cr=hang2xcot2=42+56+7.(-3) =17
-3
Ci=hang3xcotl=[8 —9 2]| 2 |=8.(-3)+(9).2+25=-32
5

Cs2 = hang 3 x cot 2 = 8.2+ (-9).6+ 2.(-3) = -44

18 -32
Vay C=|33 17
32 44

Vid1,121:ChoZmatraﬁn:A:[_2l O} VéB:F 2}
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Taco
[—1 1 2] [-1 -2
AB-= O. =
2 3|3 0] |11 4
BA = 1 2 . -1 0 _ 3 6
3 0]2 3 |30

Qua vi du 21 ta nhdn thdy rang phép nhan 2 ma tran khong cé tinh chdt giao hoan.
Ngay cd trong trueeng hop tich A.B va B.A déu thuc hién duwoc thi tich A.B va B.A
khéng bang nhau.

Vidu 22: Cho 2 matran: A= F 2};5:{2 _6}
' 2 4 1 3

S A P B P
Nhuw vay khi tich A.B = O ta khéng suy ra diwoc matrgn A= 0 hogc B =0.
Tinh chat:
A(B+C)=AB+AC
B+C).A=B.A+CA
A.(B.C) = (AB).C
k.(A.B) = (k.A).B = A.(k.B)
d) Ma tran chuyén vi:
Dinh nghia: Xét ma trgn A = [au]mxn' Tir ma trdn A ta @i hang thanh cét, cot thanh

hang ta dwot Mt ma tran mai goi 1a ma tr@n chuyén vi cia ma tran A, ky hiéu 1a A'.

< oar. t_
Khi do: A= [aji]nxm
5 -2
Vidu23:Cho matran: A=|-1 3|.ViétA'
2 -4

Tir ma tran A, ta chuyén hang 1 thanh cot 1 trong ma tran A', hang 2 thanh cot 2 trong
ma tran A', hang 3 thanh cot 3 ta duoc ma tran A'.

Viy Al 5 -1 2
' 2 3 -4

10
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-2 4 3]

-2 5 47 4 5 -1 3

Vidu 24: Cho A = 4 -1 2 2 g|A'= 4 2 -6
3 3 -66 9 [

4 8 9]

(hang 1, 2, 3 trong ma tran A lan luot chuyén thanh cot 1, 2, 3 trong matran A')
5 -2

Vi du 25: Cho 2 ma tran: ={-1 3 véB:{ 2 3 -5 3}
. -1 4 2 4
2 —4
Hay tinh:
Giai.
> “2lr) 3 5 3
1) AB= _21 j{—l e 4}:((;”)3)(4

Cii=5.2 + (-2).(-1)= 12
Cip=5.3+(-2).4=7

Ci3 = 5.(-5) + (-2).2 = -29
Ca=5.3+(-2).4=7

Cor = (-1).2+3.(-1)=-5
Cp=(1).3+34=9
Crs=(-1).(-5) +3.2=11
Cu=(-1).3+34=9

Cy = 2.2+ (-4).(-1) =8
Cap = 2.3+ (-4).4=-10
C33 = 2.(-5) + (-4).2=-18
Cas = 2.3 + (-4).4 = -10

12 7 -29 7
VayAB=|-5 9 11 9
8 -10 -18 -10

11



Gido trinh Todn cao cap

12 -5 8
9 -10
Do d6 (A.B)' =
29 11 -18
7 9 -10
2 -
3 5 -1 2
2) B'= : Al=
-5 2 3 -4
3 4
2 -1 12 -5 8
Blaz|d 4[5 127 |7 9 -10
' 5 2 ||-2 3 -4 -29 11 -18
3 4 7 g § >0

Tir vi du 25 ta c6 (A.B)' = B.A". Ta cong nhan dinh Iy sau.

Pinh Iy: Cho 2 ma tran: A = [aiﬂ va B= [bij} .Khi d6 (A.B)' = BLA!
mXp pXxn

1.2. PINH THUC

1.2.1. Dinh nghia
a, Dinh nghia 1( dinh nghia vé ma tran con). )
Xét ma tr@n vudng cap n: D 3
7] ap n.
: g p a, a, aZj a,,
a; a;, aij a;,
anl an2 anj ann

Tir ma trgn A, bé di hang i va cét j ta thu dwoc ma trgn vudng cap n-1. Ma tran nay
duroC goi 1a ma trgn con twong g véi phan tir a; va ky hiéu 1a M.

1 25
Vidu26: ChomatranA=|-4 0 6
2 2 3

Khi d6 A c6 cac ma tran con tuong (rng sau:

[0 6
My = ) 3} (trmatran Abo di hang 1vacotl);
-4 6| . A r 4: ba S
My, = 5 3} (termatran Abod di hang 1 vacéot 2) ;
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Gido trinh Toan cao cap

2 5 s \
My = {2 3} (trmatran Abo di hang 2 vacot 1) ;
-4 0 15 1 2
M - y M - ’ M -
5= |5 5 == 3 ==, 3
2 5 1 5 1 2
Mg, = ; Mz, = , Ms3 =
31 _0 6j| 32 {_4 6j| 33 |:_4 O:|
- 2 0 3
) ) 31
Vidu 27: Chomatran A= 0 4
340

Ta c6 cac ma tran con tuong trng sau:

0 31 5434l 5 0 1 5 0 3
Mll =|-1 0 4], M12 =6 0 4 ; M13 =6 -1 4]; M14 =6 -1 0
3 40 0 4 0] 0 3 O 0 3 4
2 0 3 -2 0 3] 2 2 3 2 2 0
sz_: -1 0 4| ; Mzzz 6 0 4 ; M23 =6 -1 44 M24 =16 -10
3 40 0 4 0 i 3 0 0 3 4
2 0 3 -2 0 3 -2 2 3 2 2 0
M3 =10 3 1 s M= 5 3 1 iMys=| 5 0 1|; Myu=|5 0 3
3 40 0 40 0 30 0 3 4

b, Pinh nghia 2( dinh nghia vé dinh thirc). Binh thirc cia ma trgn A, ky hiéu 1a
det(A) hodc |A| va dwoc dinh nghia dan dan nhw sau:

Alamatrancap 1: A = [a,,] = det(A) = [a,,| =an
, fa,, a a,, a
Alama tran Cdp 2:A=| M 12i| thi det(A) =" 2 = dq1doo — d12doq
_a21 a22 21 22
A, a, ag
Alamatrgncap3: A=|a, a, ay|thi
|8 3 Ay
a; &,
det(A) =18y Ay Ayl = a]_]_.det(M]_l) - alz.det(Mlz) + alg.det(M]_3)
aSl a32 a33

13
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— all a22 a23 _alz. a21 a23 + al3 a21 a22
83 Ay 8y g 8y Ay
A la ma trdn vudng cdp n thi:
det(A) = a;1.det(Myy) - ap.det(My) + az.det(Mys) - ... + (-1)1+”.a1n.det(M1n)

Chay: Dinh thirc cap 2 bang tich dwong chéo chinh trir i tich dwong chéo phu.
Vi du 28: Tinh cac dinh thirc sau:

2
a) 5‘:2.4—5.3:-7
3 4
-ls e 0 -3 2 -3 2 0
b) 2 0 -3 =(1). _‘-5.‘ _‘+2.‘ JJ
1 4 “ 4 4 4
4 1 4
=(-1).[o-(-3)] - 5. [B-(-12)] + 2.[2-0]
=-3-100+4=-99
372 o 0 -3 2 -3 2 0
c 2 0 -3=3.1 TJ-(2.]° T +(5).
) Ll el
4 1 4
=3.[0- (-3)] + 2. [8- (-12)] - 5.[2— 0]
=3.3+2.20-5.2 =39
3 -2 5 3 -3 3 5
o sose=af bl el ]
2 2 1 2
1 2 2
=316+ 2.(-3) + 4.(-11) = -2
w3 s 2 -3 3 -3 3 -2
_2 —3=(-3). - (-5). .
e) 3 3 (3)‘2 2‘ (-5) ‘_1 ‘+4‘_1 2‘
1 2 2
=(-3).2+53+44=25
5 -2 -3 ) -
-3 2 -1=5. 3). |
f> el el ]
1 2 2

14



Gido trinh Toan cao cap

=5.6+2(-5)-3.(-8)=44

3 -2 4 1 -3 2 -3 2 1
2 1 -3=3." |-(2 44,
0 R L R
1 2 2
=38+21+45=46
2 0 0 -3
1 2 1
h)
0 -1 2 0
3 0 -2 -
2 1 1 11 1 1 2 1 1 2 1
=21 2 o|l-0l0 2 o|l+0. |0 -1 0|3 |0 -1 2
0 -2 - 3 2=\ 3 0 -1 3 0 -2

=2[2.(-2)- 1.1+ 1.2] + 3. [(-1).2 - 2.(-6) +1.3]
=2.(-3)+3.13=33
1.2.2. Céc tinh chat
Tinh chéat 1:
Dinh thtrc cuia ma tran chuyén vi A' bang dinh thirc cia ma tran A, tac la:
det(AY) = det(A)

1 2

Vi du 29: ‘ =2
3 4

b
2 4

Hé qud: “Mot tinh chat khi da phat biéu ding vé hang cia mét dinh thic thi né van

con dung khi phat biéu thay hang bang cot”.

Tinh chit 2

Déi ché 2 hang (hay 2 cat) ciia mét dinh thiee, ta dwoc mét dinh thizc méi bing dinh

thire cii déi ddu.

-2 5 3 4 -2
Vi du 30: 5 12 =-[5 1 2 (bbihang1vahang 3 cho nhau)
4 -2 -2
That vay, ta co
w2 03 1 2 b2 .51
5 1 2=(2) 5. “+3,
4 -2 1 4 1 4 -2
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Gido trinh Todn cao cap

=(-2).5-5.(-3) +3.(-14) =-37

4 -2 1 2 5 2 5 1
5 1 2:4.‘ ‘-(—2).‘ ‘+1.‘ ‘

5 3 2 3 2 5

~2 5 3
=4.(-7) +2.19+ 27 =37
—2 5 3 4 -2
Vay| 5 1 2 =-|5 12
4 -2 —2

Tinh chat 3: Mot dinh thic ¢ 2 hang (hay 2 cot) nhu nhau thi bang 0.
Vi du 31:

-2 5 3 -2 5 3
A=| 5 1 2 =-|5 1 2 =-A (Péihang1vahang 3 cho nhau)
-2 5 3 -2 A3

Suyra:2A=0 — A=0

a, a, .. aj .. a, i

a'21 22 e 2j e 2n
Tinhchét4: Cho A= ot L Tinh det(A)

a, a, .. a, .. a,

8, 8, . 8y o 3,

Tinh det(A) bang cach khai trién theo hang thi i:
det(A) = (-1)"* aip.det(M;y) + (-1)"2 ap.det(Mip) + . . . . . . + (-1)™ ".a;,.det(M;,)
Tinh det(A) bing cach khai trién theo cét thit j:
det(A) = (-1)™ ay;.det(My) + (-1)*7 ay.det(My) + . . . . .. + (-1)™.a;.det(My;)
-4 3 4
-2
Vidu 32: Tinh A= 0
2 3
-1 4 0

Khai trién theo hang thir 1( theo dinh nghia):
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