Chuong 1
MA TRAN
1.1. Céc khai niém ma tran
1.1.1. Dinh nghia ma trdn

Pinh nghia 1.1. Mot ma tran cap m x n trén K 13 mot bang gdm m X n phan
tir trong K duoc viét thanh m dong va n c6t nhu sau:

aiq iz = Qun
a a ) a
A= 21 22 2n
Am1  Qmz2  ° Qmn

Trong d6 a;;€ K 1a phan tir & vi tri dong i, cot j ctia ma tran A (con goi 13 vi tri
i,j). Poi khi ma tran A duoc viét ngan goila A = (@)

Tap hop tat ca cac ma tran cap m x n trén K duogc ky hiéu 13 M,,.,,(K), hay
van tat 1a My, p,.

. 1 2 3
Vidull A = (4 c o
Voiapp=1,ap=2,..

Néu m = n thi ma tran A c6 ¢c& m x n dugc goi 1a ma tran vudng cap n. Khi d6
dudng chura cac phﬁn tr ap1, @z, ..., anmdugc goi la duong chéo chinh (hay dudong chéo)
ctia ma trin A. TAp hop tit ca cac ma trin vudng cip n trén K duoc ky hiéu 1a M, (X))
hay vén tit 1a M.,

Cac ma tran vuong dac biét

Cho A = (a;) 1a ma tran vudng cap .

i) Ta n6i A la ma tran duong chéo khi a; = 0, Vi # j, nghia 14 tat ca cac phan tir
& bén ngoai dudng chéo ctia A déu bang 0.

ii) Néu a;; = 0, Vi > j (nghia 14 moi phan tir & phia dudi dudng chéo déu
bang 0) thi A dwoc goi 1a ma tran tam giac trén. Néu a; = 0, Vi < j thi A dugc goi
la ma tran tam giac dudi. Ta goi chung ma tran tam gidc trén hay ma tran tam giac
dudi l1a ma tran tam giac.

i) Ma tran cap m x n ma tat ca déu bang 0 duoc goi 1a ma tran khong, ky hiéu
14 0,,,, (hay vén tit 13 O).

) € M2X3(R)

iv) Ma tran duong chéo cap n ma tit ca cac phan tir trén dudng chéo déu 1a 1
duogc goi la ma tran don vi, ky hi¢u I, (hay vantatlal).

=(9 1 0
oo

Vidu 1.2

1 0 O 1 2 3 1 0 O
VéiA=<O 2 0);B=<O 1 2>;C=<1 2 0)
0 0 3 0 0 1 1 2 3

Ta cd A 1a ma tran duong chéo, B la ma tran tam giac trén, C 1a ma tran tam giac dudi.
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1.1.2. Ma trin chuyén vi
Pinh nghia 1.2. Cho ma tran A=(a;))m... Ta goi ma tran chuyén vi cia A 1a ma
tran AT, dwoc suy ra tir ma tran A bang cach ddi hang thanh cot va cot thanh hang trong
ma tran A.
Nhu vay, A" = (@) nxm-

Vidu1.3.
1 2 3 L4
1) Cho ma tran A =( ), khido AT =(2 5|
4 5 6
3 6
1 2 3 1 3 =2
2) Cho ma tran B =< 3 1 2), khi d6 BT = (2 1 0 )
-2 0 4 3 2 4
Tinh chét:
i)(ANT = A.

ii)AT = BT © A = B.
i) (A + B)T = AT + BT,
iv) (AB)T = BTAT,
1.2. Cac phép toan trén cac tap ma tran

1.2.1. Sw bing nhau
Pinh nghia 1.3. Hai ma trin A va B duogc goi 1a bang nhau néu chiing c6 cing
Kich thudc va ¢d cac phan tir cung vi tri bang nhau.

Nhu vay,A =B & {A = (@i)mxn; B = (bij)mxn

aij = bl],Vl,]
Vidul.4.
a=1
(1 2 sn_(a b C e b=2
Choa=(, %)waB=(? J)Knda=BeiZ7.
d=-3

1.2.2. Phép cong
Pinh nghia 1.4. Cho A, B € M,,»,(K), v6i A = (a;) va B = (b;). Tong cia
hai ma tran A va B dugc dinh nghia boi:
A+ B = (aj + by).
Vidu 1.5.
1 2 3 -3 2 -1 -2 4 2
(456)+(4 0 5)_(8 511)
Tinh chat: Vi moi A, B, C € M, (K)
)A+B=B+A.
i) (A+B)+C=A+ (B+0C).
i) A + O =A.
iv) Néu A =(@j))mn va dit —A = (-ai)mn thi ta co: A + (-A) = (-A) + A= 0.
Chay: Tong A + (-B) duoc viét boi A — B.
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1.2.3. Phép nhin mét ma trgn véi mot so
Pinh nghia 1.5. Cho A = (a;;)mxn Va @ € K. Phép nhan a véi A duge dinh
nghia boi aA = (aa;;).
Vidu 1.6.
1 2\_/2 4
2(3 4) - (6 8)
Tinh chat: Cho a, f €EKVa A, B € M5, (K). Ta co:
i) (af)A = a( BA).
i) (a + B)A = aA + BA.
iii) a(A + B) = aA + aB.
1.2.4. Tich ciia hai ma trin

Dinh nghia 1.6. Cho A = (@ij ) mxp va B = (bij)pxn- Tich cua hai ma tran A
va B, ky hi¢u AB, la mot ma tran C = (¢;;)mxnduoc xdc dinh boi:

Cij = a@i1hgj + aizby + ... + @inby= Zi:l Qi byj-

Chuay: Phan tir Cij cua ma tran tich duoc tinh tir cac phan tir & dong i cta A
va cac phan tir cot j cua B. Ta thuong noi cj; bang dong i ciia A nhan véi cft j cua
B. Phép nhan ma tran khong c6 tinh giao hoan.

Vidul.7.

HA=(; 2f B=(p 3)

Khido, B = (31 740 55113)=(5 10)

BA= (31153 0a134)=(o 12

ne=(3 2 H.o=(2 3)

1 0
-1 0
o= § (2 3)

(1. (-1)+02+21 1.0+03+ 2.0)
1 0

3.(-1)+42+11 3.0+43+1.0

(6 12)

Tinh chat:

Voi A, B, C la cac ma tran tuy y ( sao cho phep todn co nghia) ta co:
i) A(BC) = (AB)C.

i) 0.A=0.

iii) Al=A; IB=B.

iv) AB+ C) =AB + AC.

v) (B+ C)A = BA + CA.



vi) a(AB) = (¢A)B = A(aB), Va € K.
1.3. Pai s6 Mat,K cic ma trin vudng cip n
1.3.1. Dinh thirc ciia tich hai ma trdn
Pinh 1y 1.1. Néu A va B 1a hai ma trin vudng cung cap thi ta co
det(4AB) = det(A4) det(B).

Vi du 1.8,
Cho hai ma tran A = (é i) VaB = (é g) khi d6 A.B = (; 188) |
Dé)ng thot,

det(A) = |§ i| — —2,det(B) = |(1) §| — 3,det(4B) = |§ 188| — 6.

Nhu vay, det(AB) = det(A4) det(B).

Ch( y: Pinh thirc cia ma tran vudng A cip n (n=> 3) dugc ki hiéu 1a det(A)
va dugc tinh theo cong thirc: det(A) = Z}l:l(—l)“j ajj det(M1 j). Trong d6 ma
trdn Myj 1a ma tran sinh ra tir ma trdn A bang cach bo di hang 1 cot j.

1.3.2. Ma trdn nghich ddo

Pinh nghia 1.7. Xét A € M,,. Néu tén tai ma tran B € M,, sao cho AB =
BA =1, thi ta ndi ma tran A la kha dao va B la ma tran nghich dao cua A, ky
hiéu A~ 1.

Nhu vay, AA™1 = A714 =1.

Vidu 1.9. Cho ma trdn A =

/N
—_

s vas=(23 %) pemiy

= DS Y= 9=

Vi BA = (_g i) (; _g) = ((1) (1)) =1.Dod6: B = A%,

Pinh Iy 1.2. Ma tran nghich dao A=* cia A € M,, néu ton tai thi ton tai duy nhat.

Chirng minh:

Gia su B va C la hai ma tran nghich dao cua A, tuc la ta c6: AB=BA=I va
AC=CA=l.TUAB =1 =2 C(AB)=Cl & (CA)B=C < IB=C,hayB =C.

pinh Iy 1.3. Néu A € M,, 1a ma trdn kha déo, tic 13 né c6 nghich dao A1 thi
det(4) # 0.

Chirng minh:

Tir AA'=I, theo dinh Iy trén ta co:

det(4471) = det(l) © det(4) det(4™1) = 1. Vay, det(4) # 0.
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