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Poan Ouong Nguyén Clucong 1. Dinh thuie - Ma trgn

Chwong | ]
MA TR AN —PINH THUC

1. MA TRAN

1.1. Khai niém ma tran
* Pinh nghia 1
« Mgt ma t@n (matrix) A c6 @p mxn trén R & mpt hé thng gm mxn s thec a,
(i=12,..,m; j=12,...,n), dwoc sip thanh laing gm m dong van cdt

all al? o al n
A= a?l a22 o a?n
ml am? o am n

« Matrgn A nhe trénduwoc viet gon 1a A = (a

ij >m><71, )

« CAC 9 thuc a, dwoc gi la cac phin t# cia ma tgn (@), nam ¢ dong the i va @t thir ;.

« Ma trdn c6 tit ci cac phin tr déu bing Oduroc gpi la ma trin khong.

« Cap & (m,n) dwoc gi 1a kich thréc aia ma tgn A. Hai ma tein ¢6 cing kich thoc diroc gpi 1a
cung @p.

« Tép hop cac ma tfin cip m xn trén R duoc ky heula M (R).

1 5)
Vidu 1. Xét matin A = ,tac6Ade M, . (R) va
. 0 6 2x3

anzl,a12:—2,a13:5, a21:0,a22:3, a23:6.

= Pinh nghia 2
Xétmatin A=(a.) €M (R).
17/ mxn mxn

! )

* Khim =n, tagi A lama tgn vudng ép n. Ky hiu (a,) (R) duwoc viét gon 1a (a,),

nXxXn nxn

vaM (R).
*Khim=1,tapi A=(a, - a,)ecM_ (R)lamatgndong.
all
*Khin=1,tagi A=| : |[e M_ (R)lamatgn ot.

ml

cKhim=n=1,tapi A=(a,)€ M_(R) 1amatgn 1 phin t.

= Pinh nghia 3

 Puong chéo clia cac plin tr a ,a Ccua ma tgn vubng A = (%-)n duwoc Qi la dwong

117 aQQ"" nn

chéo chinh#&a A, dwong chéo condi duroc Qi la dirong chéo ph.
» Ma trgn vudng A = (a,), €6 tit ca cac phin t nam ngoaidiong chéo chinkiéu hing 0dicoc gpi
la ma tiin chéo (diagonal matrix), ky i la A = diag(a,, a,, --- a ).

« Ma trén chéo dp n gom tit ci cac phin tr trén dwong chéo chinl@éu bang 1diwoc gi 1a ma trin
don vi cap n (Identity matrix), ky kiu 1a I hay I .



Bai gidang Pai sé Tuyén tinh

« Ma trdn vudng cOdt ci cac phin tr nam phia i (twong ieng, trén)dwong chéo chinl@éu bing 0
duoC @i la ma trin tam giac trén (tongwng, deoi).

« Ma trgn vudng codt ca cac ep phin tr doi xirng Wi nhau quadirong chéo chinhdng nhaudiroc
goi la ma trin doi xirng.

Vidu 2.
3 0 O -1 0 0
A=|0 -4 0|,B=|0 5 0| lacacmatmn chéo;
0 0 6 0 00

Lo 100
12:[ J,[g: 0 1 0] lacac ma@ndon vi;
00 1

0 1
9 1 2
C = 0 0 ,D=10 1 0] lacac ma #in tam giac trén;
0 0 2
0 3 0 0
E = 9 5 , F=14 0 0| lacac ma@ntam giac doi;
-1 5 2
1 5 3 4 -1
G = ],H: 4 1 0| lacéac ma #nddi xang.

-1 0 2

= Pinh nghia 4
Hai ma tgn A= (a,) v& B = (b,) dwoc gi I& bang nhau khi va ohkhi chiing cling dp va

a, =b, (Vij),kyhpula A=B.

1
Vidu 3.Cho haimatn A = i vaB =
‘ z 2 u 3

TacA=B khiz=0,y=-1,2=2,u=2,¢t=3.

10—1]

1.2. C4c phép toan trén ma #n
1.2.1. Phép @ng va trir hai ma tran
Chohaima@in A=(a_) vaB=(,)

ij/ mxn j 7 mx

_, tadinh ngha

A+ B=(a,£b,)

i /mxn

Vi du 4.
-1 0 2 2 0 2 1 0 4) (-1 0 2 2 0 2 -3 0 0
23—4+5—31_70—3’23—4_5—31_—36—5
= Nhan xét

Phép 6ng ma tén c6 tinh ct giao hoan va tinh éhkét hop.
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1.2.2. Phép nhéan vé téng
Chomatn A = (a,

i )mxn

va® \ € R, tadinh ngha
A = (Aa,)

15/ mxn

3—110 3 -3 0 2642132
=2 0 —4| |6 0o 12" |=4 0 8| “|—2 0 4|

Vidu 5.

= Cchay
« Phép nhan voudng c6 tinh phan g déi vsi phép éng ma tan.
e Ma tén —1.4 = —A duoc goi la ma tr@n doi cia matén A.

Vi du 6.
1 -2 9 -8 5 —10 18 —16 —-13 6
ol 4 0 [|—2| 2 8 =120 0 [(—|4 16 | =| 16 —16].
-2 4 —1 —10 20 -2 8 -8 12
; -2 7| . 2 .
Vidu7.Cho A = 9 vaB = 1 . Timmatén X théa2X + 41, =24 - B.
Giai. Ta co:
2X +41, :2,4—B<:>2X:2A—B—4[2<:>X:A—%B—2I2
-2 7! 116 2 1 0 -2 7 3 1 2 0
& X = —— -2 S X = - - :
3 9| 2|-8 4 01 3 9 —4 2 0 2

\/éX_76
ay =7 5l

1.2.3. Phép nhan hai ma &n

Cho haimatn A = (a vaB=(,),,, tadinh ngha

1j >m><71, nx

AB = (c,)

mxp

trongdé c, =a.b, +ab, +..+a b (i=1..m; k=1..p).

171k 1272k in nk

= Chay
Diéu kién dé phép nhandB thuc hién duoc 14 $ ot cia ma tén A (ma tén truge) king $ dong
cia ma tén B (ma tén sau).

= Nhén xét

« S5 dong @a ma tén tich AB bing $ dong @ia ma tén A, 5 ¢t cia ma tan tich AB bang $ oot
ciamatn B.
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« Sy 36 nhan haimain A va B:

Vi du 8.

(12 3)|5|=(14+25+36)=(32),

KT

1 2|12 0 1.2+2(-1) 1.0+2.0 0 0
0 0||-1 0| [02+0.(-1) 00+00| [0 0
0
1 1 -1 ) 4 —4
-2 0 3 =T o9
-1 3
. 1 2 3 . i L
Vidu 9.Chomatin A = 15 6 . Thuc hién cac phép tinh sau:
Giai
1 0 0
1) AI ; 10 bz2os), 2) I A Lo
)3_456 1_456’ )2_01
1 0 -1 -1 -2 1
Vidu 10.Chohaimatn A=(2 -2 0 |vaB=|0 -3 1].
3 0 -3 2 -1 0
Thrc hién cac phép tinh sau: VB, 2) BA.
Giai
1 0 —-1)—-1 -2 1 -3 -1 1
1)AB=1[2 -2 0|0 -3 1|=[|-2 2 0].
3 0 =3|]|2 -1 0 -9 -3 3
-1 -2 1}|j1 0 -1 -2 4 =2
2)BA=|0 -3 1}|12 -2 0|=|-3 6 -3]|.
2 -1 0|13 0 -3 0 2 =2

|

(13+26) (L4+27) (1.5+28)=(15 18 21),

ni,;

1 2 3
4 5 6

2)IA.

3

1 2 3
4 5 6

].
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= Nhén xét
e Tich aia hai ma #in khac khéng co 'é”l!é. mot ma tén khéng.
* Phép nhan hai maitr khéng co tinh cit giao hoan.
= Tinh chét
Chocacmaidn A, B, C va$ ) € R. Gia thiét ring cac phép tintiéu thec hién duoc, ta co:
i) (AB)C = A(BC) (tinh ctit két hop);
i) A(BB+ C) = AB + AC (tinh ctit phan pli bén trai);
iii) (A4 B)C = AC + BC (tinh chit phan pléi bén phii);
A)AAB) = (AA)B = A\B):

5)AI =A=1 A,vsi Ae M (R).
Vi du 11, Thuc hién phép tinhsaud — | — ~I1* 2| ° ~°1* °
|1_1._C|¢npep|nsa.—_1354-1—7_254.
Giai. Ta co:
12 11 (=25 —20 ~13 -9
A: —|— — .
13 9 4 13] [17 292
Cach khac
1 2] (0 =5l{[2 3] (1 =3}[2 3] [-13 -9
A: —|— = = .
—1 3| {7 =2lll5 4| |6 1|5 4 17 22

1 -1 20 1 312 -1 2 ||—-1
Vidu 12.Thyc hign phép tinhA=| 2 -3 0||-1 -2 1 {1 0 =2|l 1
-1 1 412 -1 =-3{|3 1 0 (|—2

Giai. Ta co:
5 1 —41|2 -1 2 ||—-1 -1 -9 8 ||—1 —24
A=(3 8 3 (|11 0 =2||1|=]| 23 0 —10|l1|=]|-3|.
7T =7 =143 1 0 ||—2 —35 —21 28 ||—2 —42
Cach khéc
Thuc hién phép nhanit phai sang trai ta co:
1 -1 2|0 1 3 ||—=7 1 -1 2| -3 —24
A=12 -3 0||-1 -2 1 3|1=(2 -3 0O||—-1|=|-3]|.
-1 1 4} 2 -1 —-3||—-2 -1 1 4}|-11 —42

1.2.4. Liy thira ma tran vuodng
Chomatin Aec M (R).
* Lay thera ma tein A dwoc dinh nghia theo quy ap nhe sau:

A =1, A = A A = A" A= AA* (Vk €N)

* Néu A khac ma tin khéng vadk € N\ {0; 1} sao choAd" = (0,), thi A dwoc gi la ma tin Ly
linh. & k € N, k> 2 bé nhit sao choAd" = (0,), duoc i la cap aia ma tén liy linh A.
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01 0
Vidu13.Matan A={0 0 1| laliy linh cip 3 vi:
0 0 0

0O 1 0}]]0 1 0 0 0 O 0O 0 Ofj0 1 0 0 0 0
A =0 0 1l0 0 1[=|0 0 1|=(0),, 4°=[0 0 1]j0 0 1|=[0 0 0|=(0,),
i Y
0O 0 0] 0 O 0 0 0 0O 0 0ofjlo 0 O 0 0 0
» Tinh chét
I) [(Olj)n]k:(olj)n'(In)k:In'VkeN
iiy A" = A" A" YA€ M (R), Yk,m € N
jii) A" = (A"", VA€ M (R), Yk,m € N,
= Chay
°Né'uA:diag(a11 a,, a ) thi Ak:diag(af1 a; afl'n).

* Néu A, B € M (R) théa AB = BA (giao hoan thi cac ling ding thrc quen thdc ding ding Wi
A, B.Khi AB = BA thi cac ingding thrc d6 khdng contiing rira.

1 0 0
Vidu 14.Xét ma tén chéoA =|0 -1 0], taco:
0 0 2
1 0 olft o 0 100 | 0 0
A*=|0 —1 0f|l0 =1 0|=|0 1 O|=|0 (=1 O],
0 0 2/l0 0 2 00 4 0o 2
1 0 0|t 0 O 1 0 of [ 0 0
A*=10 1 0f|0 =1 0|=|0 -1 0O|=|0 (=1 O].
0 4/l0 0 2 0 0 8 0 0o 2°
. L 3 5| | 2 -5 )
Vidu 15.Xét haima tin A = va B = , ta co:
1 2 -1 3
« AB=BA=1,,
2
e N E 5| (5 o] (25 o0
1 2] |-1 3] |0 5] |0 25/
2 2
P AR L B — 35 ) 3 5|2 =5 2 =5
+ + 12 + 1 2||-1 3 +—1 3
14 25) (2 0 9 —25| (25 0O
15 olTlo 2|T|=s 14| |0 25|

Suyra(A+ B = A> +2AB + B°.

10



