TOAN CAO CAP B1
(DAl SO TUYEN TINH)

PHAN PHOI CHUONG TRINH
So tiét: 45




» Chucong 1. Ma tran - Pinh thuc
§1. Ma tran

§2. Pinh thirc

§1. MA TRAN
(Matrix)

1.1. Cac dinh nghia
a) Pinh nghia ma tran

» Ma tran A cap m xn tren R la 1 h¢ thong gom

mXxmn so a, € R (:=1m; j=1,n) va dugc sép
thanh bang gdm m dong va n cot:




» Chucong 1. Ma tran - Pinh thuc

a a oo QA

\ ml m2 mn

* Cac 80 a,; dugc goi la cac phan tu cua A & dong thir i

va cOt thu 7.
» Cip so (m, n) duoc goi 1a kich thudc cua A.
* Khi m =1, ta go:

A=(a, a, .. a )lamatrindong.




» Chudng 1. Ma tran - Pinh thuc

e Khin=1,tagoi A= ... | 1a ma tran cot.

\aml/

 Khi m =n =1, ta go:
A = (a,,) 1d ma tran gom 1 phan tir.

e Ma tran O = (0. ch tat ca cac phan tir déu bang 0

1 )mxn

duoc goi la ma tran khong.

 Tap hop cac ma tran A trén [0 duoc ky hiéu la
M., .([J), dé cho gon ta viét la A=(a,

ij /mxn*




» Chucong 1. Ma tran - Pinh thuc
e Ma tran vuong

= Khi m = n, ta goi A 1a ma trdn vuong cap n.
Kyhi¢ula A=(a,) .

]

" Puong cheo chira cac phan

twra,,a,,...,a duoc goi
la dwong chéo chinh cua
A= (az’j)n’

duong chéo con la1 dugce goi
la dwong chéo phu.




» Chucong 1. Ma tran - Pinh thuc
e Cac ma tran vuong dac biét

= Ma tran vudng co tat ca cac

phan tr nam ngoai duong

chéo chinh déu bang 0 duoc

go1 la ma tran cheo (diagonal
matrix).

Ky hi¢u: diag(a

11’ 22’ ann>'

= Ma tran chéo cap n gom tat ca
cac phan tir trén dudng chéo
chinh déu bang 1 dugc goi 13
ma trdn don vi cap n (ldentity
matrix). Ky hi¢u la: I .




» Chucong 1. Ma tran - Pinh thuc
= Ma trin ma tran vudng cap n cO tat ca CAC phan tir
nam phia dwdéi (trén) duong chéo chinh déu bang
0 duoc goi la ma tran tam giac tren (dwov).

/

= Ma tran vudng cap n cO tat ca
cac cap phan tir d6i  xUng
nhau qua duong chéo chinh
bang nhau (a, = aﬁ.) duoc

g01 la ma tran doi xirng.



» Chucong 1. Ma tran - Pinh thuc
b) Ma tran bing nhau

Hai ma tran A = (a, ) va B = (b, ) dugc goi la bang

(4}

nhau, ky hiéu A = B, khi va chi khi chiung cung
kich thudc va a, = bz.j, V1, 9.

1 2 y\ \ hn @ =i
VD 1. Cho A = va B =
\z 2 i \2 v 3

/

)

Ta co:
A=Bszrz=0y=—1L2=2u=2;t=3.




» Chucong 1. Ma tran - Pinh thuc

1.2. Cac phép toan trén ma tran
a) Phép cong va tru hai ma tran

o —3 1
)

( )

2 0 2

0
3
\
0
3 o —3 1)

\
Nhan xet

Phép cOng ma tran c6 tinh giao hoan va két hop.




» Chucong 1. Ma tran - Pinh thuc

b) Phép nhan vo6 huwéng
Chomatrén A= (a,)  VvaA€R,taco:

M= (Aa ) .
17 7 mXn

—1 1 0] (3 -3 0)
2 0 —4| |6 0 12
(\ A )
2 6 4 , 1 3 2

—4 0 8 -2 0 4]
) )

\

Chu y ‘

» Phép nhan vo hudéng cd tinh phan phoi d6i vai phép
cong ma tran.

* Ma tran —1.A = —A duoc goi la ma tran d6i cua A.




» Chucong 1. Ma tran - Pinh thuc
c) Phép nhan hai ma tran
Cho haima trén A =(a,)  va B = (b

]k)nxp, ta co:
AB = (cik)mxp.

Trong do, C., g % M =1m

VD 4. Thuc hien phépnhan 1 2 3

\
Giai. :\(:1+4—15): -

—




» Chucong 1. Ma tran - Pinh thuc

VD 5. Thuc hi€n phép nhan 1 2




» Chucong 1. Ma tran - Pinh thuc

VD 6. Tinh




» Chudng 1. Ma tran - Pinh thuc
Tinh chit
Cho cicmatran A,B,C € M (R) vaso A € R,

Gia thiét cac phép nhan déu thuc hién duoc, ta co:

1) (AB)C = A(BO);
2) AB+C)=AB+AC; 3)(A+B)C =AC + BC;
4) NAB) = (A)B = A(\B); 5) Al = A=1 A.

( )

1 0 -1 9 1
VD7.ChoA=|2 -2 0 |vaB= ~3 1.
3 0 -3 1 0
\ Y, \ ),
Thuc hién phép tinh: a) AB; b) BA.




» Chucong 1. Ma tran - Pinh thuc




» Chudng 1. Ma tran - Pinh thuc
VD 8. Thuc hién phép nhan:

(1 -1 2

2 =3 0




» Chucong 1. Ma tran - Pinh thuc

Nhan xét
Phép nhan ma tran khong c¢o6 tinh giao hoan.




» Chudng 1. Ma tran - Pinh thuc
* Lay thura ma tran
Cho ma trdn vuéng A € M (R).
o Liiy thtra ma tran A duogc dinh nghia theo quy nap:
A =T1;A =A; A" = A" A VkeN.
« Néu 3k € N\ {0; 1} sao cho A" =(0.) thi A duoc

o01 1a ma tran liy linh.
SO k€N, k>2 bé nhat sao cho A* = (0, ) duoc

0i 14 cdp ctia ma tran lily linh A.

VD 9. Ma tran A=

0 1 0
0 0 1

0 0 0,

17/ n

[a Iity linh cap 3.




» Chucong 1. Ma tran - Pinh thuc
Tinh chit
1) (0 ) =0;()=1I,VkeN

2) A = A" A" VA e M (R), Vk,m € N
3) A =(A")", VAe M (R), Vk,m € N.
Chay

1) Neu A = diag(a, ,a,,,...,a )€ M (R) thi:

nn

A" = diag(a; ,a,,....a" ).

117 7227°°°7

2) Neu A, B € M (R) thoa AB = BA (giao hoan) thi

cac hang dang thurc quen thudc cing dung voi 4, B.
Khi AB = BA thi cac hang dang thirc d6 khong con
dung ntra.




» Chudng 1. Ma tran - Pinh thuc

VD 10. Cho f(z) =2z — 4z va A =
Tinh f(A4) + L.

Giai. Ta co:




» Chucong 1. Ma tran - Pinh thuc




» Chucong 1. Ma tran - Pinh thuc

VD 11. Cho A =

9 0
1 0O
\ )

—1 1|
-1 0

, gid tri cua (I, — A)

(

\

2011 Ia

1 0

\

~1 0
11
Y,

)

17 1]

/




» Chucong 1. Ma tran - Pinh thuc




» Chucong 1. Ma tran - Pinh thuc
VD 12. Tim ma tran D = (ABC')’, trong do:

(_2 1\ /3 O\ (O 1\
A= B = O = .
1 0 8 —1 12

\ / \ /

| 1 0
Giai. Taco: ABC =

0 3
\

)

5

(_1 O\

Vay D =
1y \O 3)




» Chucong 1. Ma tran - Pinh thuc

(
COS v

VD 13. Cho ma tran A(a) =

S1N v

\

Hay tim ma tran [A(a)]n , Vn e N ?

Giai

(
cos O«

sin O«

\

—S1n o

COS ¥

)

/




» Chucong 1. Ma tran - Pinh thuc

(

(

\
(

\

+ Gid sir | A(o

COS ¥

. )
— SIIl v

SIn v  COS v

)
cos” v — sin® o
2 S1nN v COS (v

COS 2«v

sin 2¢v

(
cos ko

|

sin ko

\

—sin 2«

COS 2y

(

cCoOsa —Sin oﬂ

SIn v

COS (v
\ )

. \
—2SINn ¢ COS (v

2 « 2
COS v — Sl &
/
N

/

. \
—sin ko

cos ko

/




)

» Chudng 1. Ma tran - Pinh thuc
*Voin=k+1, tu (*) ta co:

k+1

(

\

(

cos ko

sin ko

cos(k + Do —sin(k + 1o

. \
—sin ko

cos ko

/

sin(k -

(

-1

/

\

COS v

S1N v

cos(k + 1)

A

COS N«

S1n Ny
\

— S1N Ny

COS N«
/

—S1n o

COS (¥

)

, Vn € N,

\

/




» Chudng 1. Ma tran - Pinh thuc
VD 14. Cho A = (a, ) 14 ma trén vudng cép 40 c0 cac

phan tir a, = (—1)". Phan tir a, cua A° la:

A. a,. = 0; B. a,. = —40: C. a,. = 40:; D. a, = —1.
Giai. Phan tir o, ctiia A 1 tich dong thir 2 va cot thir

5 ciia ma tran A.
e Cac phan tir trén dong tht 2 ctia A 1a:
(-1 1-1..-11).
e Cac phan tir trén ¢t thir 5 ctia A 1a:
(1-11...1-1).

Vay a, = —40 = B.




» Chucong 1. Ma tran - Pinh thuc
VD 15. Cho A =(q,) la ma trdn vudng cap 100 co

c4c phan tir @, = (—1)".3’. Phan tir a,, cua A° Ia:
1) 34

35
A. a (1—3");

Phan tit a,, cua A° 1a tich dong thu 3 va ¢t thir 4 cuia
ma tran A.




» Chudng 1. Ma tran - Pinh thuc
e Cac phan tir trén dong tht 3 cta A 14
(_3 _32 _33 _399 _3100)

» Cac phan tir trén cOt thir 4 ctia A 1a;
(-3* 3* —-3*...-3" 3.

Vaya, =3'(3—-3"+3" —...+3" —3")

1_(_3)100 B 3_5
1—(-3) 4

= 3".3. (1-3")= A.




» Chucong 1. Ma tran - Pinh thuc
d) Phép chuyén vi (Transposed matrix)

Khi do, A" = ( ﬁ)nxm duoc goi 1a ma tran chuyén V1

ciia A (nghia la chuyén tat ca cac dong thanh cot).

VD 16. Cho A =




» Chucong 1. Ma tran - Pinh thuc

Tinh chat
) (A+B) =A" +B";
2) (MNA)" = \A";
3) (A)" = 4;
4) (AB)" = B"A";

5) A" = A < A 1a ma tran doi xtng.




» Chucong 1. Ma tran - Pinh thuc

VD 17. A=

—3

a) Tinh (AB)".
b) Tinh B" A" va so sanh két qua voi (AB)".

11

Gisi. a) (AB)" =




» Chucong 1. Ma tran - Pinh thuc

0
2 =3 12)

\

b) Sinh vién tu lam.




» Chucong 1. Ma tran - Pinh thuc
1.3. Phép bién doi so cap trén dong ciia ma tran
(Gauss — Jordan)
Cho ma trén A= (a,) . (m >2). Cac phép bién doi

so cap (PBDSC) dong e trén A 1a;
1) (e,) : Hoan vi hai dong cho nhau A h LA

2) (e,) : Nhan 1 dong véi so A = 0, A ——— A",

3) (e,) : Thay 1 dong boi tong ctia dong d6 véi A lan
dong khac, A —4=4F2% A"

Chiy

1) Trong thuc hanh ta thuong lam A

2) Tuong tu, ta ciing c6 cac phép bién doi so cap trén
cOt cua ma tran.

d,—pd,+Ad, B




» Chudng 1. Ma tran - Pinh thuc
VD 18. Dung PBDSC trén dong dé dua ma tran
( \ (

2

1

—1

Vé B =

\

1
0
0

—7
1
0

3

—7/5|

0

)




» Chucong 1. Ma tran - Pinh thuc




» Chudng 1. Ma tran - Pinh thuc

1.4. Ma tran bac thang

Mot dong cua ma tran co tat ca cac phan tir déu bang

0 duoc goi la dong bang 0 (

nay dong khong).

e Phan tr khic 0 dau tién tin]

h tUr trai sang cua 1 dong

trong ma tran dugc goi1 la phﬁn tir co’ so cua dong do.

» Ma tran bac thang 1a ma tran khac khéng cap m x n
(m, n > 2) thda hai dicu kién:
1) Cac dong bang 0 (néu c6) & phia dudi cac dong
khac 0;
2) Ph?}n tr co sO cua 1 dong bat ky nam bén phii
phan tir co sé cua dong & phia trén dong do.




» Chucong 1. Ma tran - Pinh thuc
VD 19. Cac ma tran bac thang:




» Chudng 1. Ma tran - Pinh thuc
= Ma tran bac thang rut gon
Ma tran béc thang rat gon la ma tran bdc thang co
phan tir co s6 cua mot dong bat ky déu bang 1 va la
phan ti khac 0 duy nhat cua cot chira phan tu do.

(
1 3

VD20. I, A=|0 0

0 0
\

\ ( \
0 0 0O 1 0 3
I 0,B=|0 0 1 2
0 1 0O 0 0 O
/ \ /

la cac ma tran bac thang rut gon.

Ma tran C' =

1 2 3

0 0 1
\ /

khong la bac thang rut gon.




» Chucong 1. Ma tran - Pinh thuc
1.5. Ma tran kha nghich
a) Dinh nghia
* Ma trin A € M (R) duoc goi 1a khd nghich néu ton
tai ma tran B € M (R) sao cho:

AB=BA=1.

* Ma tran B duoc goi la ma tran nghich ddo cua A.
Ky hiéu B = A~'. Khi do:
ATA=AA"=1;(A") " =A

n

Chay
Néu B 1a ma tran nghich dao cua A thi B 1a duy nhat
va A cling la ma tran nghich dao cua B.




» Chucong 1. Ma tran - Pinh thuc

VD 21. A=

2 5
1 3
N )

A
va B =

|]a hai ma tran

nghich dao cia nhau vi AB = BA=1,.

VD 22. Cho biét ma trin A =

AS

A — A+, =0,.Tim

1
0
0
A




» Chucong 1. Ma tran - Pinh thuc

Giai. Ta co:
A — A —A+1 =0, s AFA"+A+1)=1.

3

Vay A™ :—A2+A+[3 —




» Chucong 1. Ma tran - Pinh thuc
Chuy
1) Néu ma tran A ¢ 1 dong (hay cot) bang 0 thi
khong kha nghich.

2)I'=1; (AB)'=B'A™".

3) Néu ac — bd = 0 thi:

—1

B 1
ac —bd




» Chucong 1. Ma tran - Pinh thuc

/2 5\ \ /2 1\
VD 23. Cho A = va B = .
1 3) \3 2)
\

Thyc hién phép tinh: a) (AB)™";  b) B~ A",

, 19 12|
Gidi. a) Taco: AB = 11 7 valo.7—11.12=1

\ /

(19 12
= (AB) =




» Chucong 1. Ma tran - Pinh thuc




» Chucong 1. Ma tran - Pinh thuc
)
—3
—2

\
Tim ma tran X thoa AX = B.

VD 24. Cho hai ma tran A =

Giai. Ta co:
AX =B A'"AX=A"'"B< X=A"'B.

A

—2 3)(=4 1) (=2 =7

Vay X = —

-3 of|l—2 3 -2 —12]
\ ) )

\ \ /




» Chucong 1. Ma tran - Pinh thuc
b) Tim ma tran nghich dao bang phép bién doi
so’ cap trén dong (tham khao)
Cho A € M (R) kha nghich, tatim A~ nhu sau:

Buocl. Lap matran A|I  (ma tran chia khéi) bé’mg
cach gheép ma tran I vao bén phai cua A.
Buwdée 2. Dung phép bién doi so cap trén dong dé dua
Al vé dang I |B .
Khi d6: A = B.
VD 25. Tim nghich dao cua A =

;)
0
1
1

J



A

1

0 0

I 110 0 1 O

o 0 0 110 0 0 1

-1 1 00 1 0 O
0

0
0

-
-
O
—
—
-
—
|
T

\

o 0o 1 olo o
0 0 0 1[0

d
2
d,—d,

O
&
K =
o)
i =
-m-,
(]

!

c
Aag

=

o)

L)
=
i

(»))
B
3
L
O
A

=
| T

—d
—d

;

Giai. Taco: A‘]4 —



» Chudng 1. Ma tran - Pinh thuc
§2. PINH THUC

2.1. Dinh nghia
a) Ma tran con cap Kk

Cho A= a. €M (R).
/- n

 Ma tran vudng cap k duogc lap tir cac phan tr nam
trén giao cua k£ dong va k cot cua A duoc goi la ma
tran con cap k cua A.

* Ma tran sz c6 cap n —1 thu dugc tir A bang cach

bo di dong thir 2 va ¢t thtr y dugc go1 la ma tran con
ciia A tng voi phan tir a, .




» Chucong 1. Ma tran - Pinh thuc
\

VD 1 Matran A = cO cac ma tran con ung

voi cac phan tr a,_ |a:

M, =

13

, M

23

, M

33




» Chucong 1. Ma tran - Pinh thuc

b) Pinh thirc (Determinant)
Dinh thitc cua ma trdn vuong A € M (R), ky hi¢u

det A hay |A|, 1a 1 s6 thyc dugc dinh nghia:
"Neu A= (a,)thidetA=aq,.

" Néu A = thi det A =a. . a. —a. a

1122 12721°

= Néu 4 = (a,), (cap n > 3) thi:
det A — a/1114'|1 a/1214'|2 o a1n14'|n
trong d6, A = (—1)""' det M va so thuc A dugc

goi la phdan bu dai so cia phan tir a .
[ J Z]




» Chucong 1. Ma tran - Pinh thuc

Chuy
1) detl =1, detO =

all a12 a13

2) Tinh|a, a, a

21 L 23 |

a31 a32 a33

a

(Tong cua tich cac phan tir trén dudng chéo nét lién trur
di tong cua tich cac phan tir trén dudng chéo nét dut).




» Chudng 1. Ma tran - Pinh thuc
VD 2. Tinh dinh thirc cua cac ma tran sau:

A=

Giai. det A =

det B =

—3.4—1.(-2)=14.

1.(=2).142.1.2+ 3.1.(- 1)

—[2.(-2)(-1)+3.21+ 111 = 12,




» Chucong 1. Ma tran - Pinh thuc
VD 3. Tinh dinh thtrc cua ma tran:

0 3
2
0
3

Giai. Ta co:

detA=0.4 +OA12 + 3.4, +
=3(—1)"det M,

=3 2 |+




» Chucong 1. Ma tran - Pinh thuc
2.2. Cac tinh chat co ban ciia dinh thirc

Cho ma trdn vuéng A= a, € M (R), taco cac

tinh chat co ban sau:

a) Tinh chat 1

det A’




» Chudng 1. Ma tran - Dinh thuc
b) Tinh chat 2
Néu hoan vi hai dong (hoic hai cot) cho nhau thi
dinh thtrc d6i dau. ey

'\ -1 1 1 I -1 1
/

2 =2 1{=|—2 2 1.
I 3 2 3 1 2

VD 5.

Hé qua. Neu dinh thirc ¢ it nhat 2 dong (hodc 2 cot)
g10ng nhau thi bang 0.
3 3 1

2 2 1
I 1 7




» Chucong 1. Ma tran - Pinh thuc
c) Tinh chat 3
Néu nhan 1 dong (hodc 1 c¢ot) vai so thuc A thi
dinh thirc tang 1én 1 lan.

3.1 0 3.(=1)




» Chucong 1. Ma tran - Pinh thuc

Ly ]

Hé qua

1) N‘é’u din!
bang 0 t]

1 t!
N1 |

2) Néu din

1te ¢o it nhat 1 dong (hodc 1 cot)
vang 0.

1t

e ¢6 2 dong (hoic 2 cot) ti 18 véi

nhau thi bang 0.

1
y
y




» Chudng 1. Ma tran - Pinh thuc
d) Tinh chat 4 N
Néu dinh thtre co 1 dong (hoac 1 ¢6t) ma mo1 phan

tir 12 tong ctia 2 s6 hang thi ta co thé tach thanh tong
2 dinh thtrc.

VDY9. lz+1 z—1 x

cossr 2 3

sin“z 5 6

sin“z 8 9




» Chudng 1. Ma tran - Pinh thuc
e) Tinh chat 5 o
Dinh thirc s€ khong do6i néu ta cong vao 1 dong
(hoac 1 cot) voi 4 1an dong (hoac ¢dt) khac.
VD 10. Str dung tinh chat 5 dé dua dinh thirc sau vé
1 2 3

dang bac thang: A =|—1 2 —1|.
2 3 4

I 2
0 4
0

d, —d —2d




» Chudng 1. Ma tran - Pinh thuc

Chuy

1
Phép bién doi |0
0

2
4
—1

3
2
—%

1 2 3
0 4 2
0 0 —3/2

I 2

0 4

0 0 —6

vi dong 3 (trude khi thay doi) dd nhan véi so 4.




» Chucong 1. Ma tran - Pinh thuc

VD 11. Str dung tinh chat 5 dé tinh A =

Giai. Ta co:

r+4 x+4 x+4
2 T
2

d1—>d1—|—d2 +d3




» Chucong 1. Ma tran - Pinh thuc
2.3. Pinh 1y (khai trién Laplace)

Cho ma trdn vubng A = a. € M (R), taco cac

Zjn

khai trién Laplace ctia dinh thirc A:
a) Khai trién theo dong thr |

n

detA—aA +a A +...4+a A = a A .

m-oan 11
a=

Trong do, A = (—1)"" det(M,).

i

b) Khai trién theo cOt thur |
det A = aleU -+ a2jA2j + ...+ an] . Za..A...




» Chudng 1. Ma tran - Pinh thuc

VD 12. Tinh dinh thirc bang hai cach

khai trién theo dong 1 va khai trién theo cot 2.

Giai. Khai trién theo dong 1:
:_)1+1 (_ 1)1+4

1@ +(-1)@




» Chucong 1. Ma tran - Pinh thuc

e Khai trién theo cot 2:




» Chucong 1. Ma tran - Pinh thuc
VD 13. Ap dung tinh chat va dinh 1y Laplace, hay tinh
1 1 1 2
-1 1

dinh thic




» Chucong 1. Ma tran - Pinh thuc

khai trién cot 1




» Chucong 1. Ma tran - Pinh thuc

Cac két qua d:iic biét can nhé
Dang tam giac

CLH a12 aln

2) Dang tich: |[det(AB) = det A.det B||
3) Dang chia khoi

|=detA.detC,v61 A, B, C € M (R).




» Chucong 1. Ma tran - Pinh thuc
1 2 3 A4
0 —2 7 19
0 0 3 O0f
0O 0 0 -1

VD 14. Tinh det A =

Gidi. Taco: det A =1.(—2).3.(—1) =6.




» Chucong 1. Ma tran - Pinh thuc

inh det B =

Giai. Ta co:

dy—d,

det B ==




» Chucong 1. Ma tran - Pinh thuc

VD 16. Tinh detC' =

Giadi. Ta co: det C =




» Chudng 1. Ma tran - Pinh thuc

VD 17. Tinh det D =

Giai. Ta co:

det D =




» Chucong 1. Ma tran - Pinh thuc

r 1 0 O
1 =z 0 O ,
VD 18. Phuong trinh = 0 ¢o6 nghiem

2 r T —2
3 8 2 «x

la.: A.x=+1: B.z=1; C.2=—-1; D.

Giai. Chuyén v1 dinh thire, ta duoc:

r 1|l x 2
Phuong trinh < =0
1 z|/—2 =z

& (2P —1)(2" +4)=0= A.




» Chudng 1. Ma tran - Pinh thuc
2.4. Ung dung dinh thirc tim ma tran nghich dio
a) Dinh ly
Ma tran vudong A kha nghich khi va chi khi:
det A = 0.

VD 19. Gia tri ciia tham s6 m dé ma tran

(m 1Vm 0 & m — 1

A=

0 ml||]l m-—1
\ J\ )

kha nghich la:

'm =0 m =
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Giai. Ta co:
m 1

det A =

0 m

Vay A kha nghich < det A = 0 < -




» Chucong 1. Ma tran - Pinh thuc
b) Thuét toan tim A

e Budc 1. Tinh det A. Néu det A = 0 thi ké’trluém A
khong kha nghich. Nguoc lai, ta lam tiép budc 2.

*Budc2. Lgpmatrgn A, A = (—1)""det M .

Suy ra ma tran phu hop (adjunct matrix) cua A la:

T
adjA = [ A

’Ljn

* Buoc 3. Ma tran nghich dao cua A la:

A = de%cA adjA.
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VD 20. Tim ma tran nghich dao (néu co) cia:
12 1
A=|1 1 2].
\3 5 4)

Gidi. Ta co: det A = 0 = A khong kha nghich.

)

1

3
Giai. Taco: det A = 2 = 0 = A kha nghich.

1 2
VD?21.Chomatran A=|0 1 1|.Tim A"
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2.5. Hang cua ma tran

a) Pinh thirc con cap k

Chomatrain A = a . Pinh thirc cua ma tran con

T omxn

cap k cta A duoc goi 1a dinh thirc con cap k cua A.

Dinh ly

Néu ma tran A c0 tat ca cac dinh thirc con cap k déu
bang 0 thi cac dinh thitc con cap k + 1 ciling bang 0.

b) Hang ciia ma tran (rank of matrix)

Cap cao nhat ctia dinh thitc con khac 0 cia ma tran A

duoc goi 1a hang ciia ma tran A.

Ky hi¢u la r(A).
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Chuy
*Néu A= a. khac 0 thi 1 < r(A) < min{m,n}.

YU mxn

« Néu A 1a ma trdan khéng thi ta quy udc r(A) = 0.

c) Thuat toan tim hang ciia ma tran
e Buée 1. Pua ma tran can tim hang vé bac thang.

e Budc 2. SO dong khac 0 ciia ma tran bac thang chinh
1a hang cua ma tran da cho.
e Dac biét
Néu A 1a ma vudng cép n thi:
Ir(A) =n < det A = 0.
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VD 22. Piéu kién cta tham s6 m dé ma tran
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Giai. Ta co:
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c¢6 hang bang 3 1a:
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D. m=0.
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VD 23.Cho A =
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VD 24. Cho A =

Giai. Bién dor:
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cChuy
Ta co6 thé hoan vi ¢Ot ciia ma tran ro1 dua veé bac thang.

VD 25. Gia tri ciia tham s6 m dé ma tran
m+1 1 3
2 m+2 0|cord) =2 Ila:
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Vay, ta chon A.
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VD 26. Tuy theo gia tr1 m, tim hang cua ma tran:
( )
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Giai. Bién dou:
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