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Lé Xuan Thanh




@ Gisi thiéu
@ Khai niém ma tran
@ Mot sb ma tran dic biét

© Cac phép toan co ban trén ma tran
@ So sanh hai ma tran

Chuyén vi ma tran

@ Phép cdng ma tran

@ Nhan v6 huéng v6i ma tran

@ Phép trir ma tran
°
°

Nhan ma tran
Mét sb tinh chat

(3] Biéu di&n dang ma trdn clia hé phuong trinh tuyén tinh



Gidi thiéu Khéi niém ma tran

Noi dung

@ Gisi thiéu
@ Khai niém ma tran



Gidi thiéu Khéi niém ma tran

Khai niém ma tran

Cho m va n 13 hai s& nguyén duong.
M6t ma tradn ¢ m x n 13 mot mang cac sb thuc cé dang

dil1 412 4d13 ... din
ani an2 a3 ... a2
a31 432 4a33 ... da3p
aml 4m2 am3 --- dmn
Ghi cha:
e m hang, n c6t.

a;j 12 phan tlr hang i cot j.
Ky hiéu:
o C6 thé viét A = [aj]mxn, ngin gon 1a A= [a].

o Ho3c c6 thé viét A = (a;)mxn, ngin gon la A = (ay).
o KHONG viét A =

Mét s6 vi du?

|3ijlmxn-



Gi6i thiéu Mbt s6 ma tran dic biét

Noi dung

@ Gisi thiéu

@ Mot sb ma tran dic biét



Gi6i thiéu Mbt s6 ma tran dic biét

Mot s6 ma tran dic biét

@ Vec-to hang (ma trdn ¢ 1 x n):
a6 @ a ... .
Ghi chi: vec-to hang thir i cia ma tran [aj]mxn |2

[a,-l dp 4a3 ... a,-,,].



Gi6i thiéu Mbt s6 ma tran dic biét

M6t s& ma tran d3c biét (tiép theo)

@ Vec-to c6t (ma trdn ¢ m x 1):

1
(&)
(o]

Cm

Ghi chi: vec-to cbt thir j cGa ma tran [aj]mxn 13



Mbt s6 ma tran dic biét

@ Ma tran khéng:

0 0O 0
0 0O 0
Omxn — 0 0 0 0



Gi6i thiéu Mbt s6 ma tran dic biét

M6t s& ma tran d3c biét (tiép theo)

e Ma tran vubng cip n (tlc 13 cd n X n):

d11 4d12 413 ... din
a1 a2 a3 ... ap
d31 432 4a33 ... 4d3p
dnl an2 Adn3 ... @ann

Ghi cha:
Dudng chéo chinh clia ma tran vudng [aj]nxn gdm cic phan tu

ai11, 822,433, - - -, dnn-



Mbt s6 ma tran dic biét

1 00 0
010 0
Ih=10 0 1 0
0 00 1

Nhén xét:
@ /, 1a m&t ma tran vudng ¢ n X n.
o Cac phan tir trén dudng chéo chinh clia I, déu bang 1.
e Cac phan tir ngoai dudng chéo chinh cia /, déu bang 0.



Mbt s6 ma tran dic biét

M6t s& ma tran d3c biét (tiép theo)

e Ma tran dudng chéo (cip n):

a1l 0 0 PN 0
0 dno 0 . 0
0 0 ds33 ... 0
0 0 0 ... ap
Ghi chu:
("] Ky hiéu: diag(all, a2, d33, ..., a,,,,).

@ Ma trén dudng chéo la mét ma tran vuong.

o Céc phan tir ngoai dudng chéo chinh déu bang 0.



Céac phép toan co ban trén ma tran So sanh hai ma trén

Noi dung

© Cac phép toan co ban trén ma tran
@ So sanh hai ma tran



Céac phép toan co ban trén ma tran So sanh hai ma trén

Hai ma tran bang nhau

o Hai ma tran A = [a;] va B = [b;] dugc goi 13 bang nhau néu
e chung c6 cung cd (m x n), va
e aj=bjv6imoii=1,....,m moij=1,...,n.
e Tinh chat:
o Cho A,B,Clacicmatran. NNuA=BvaB=C thh A=C
e Ghi chu:
e Cho vi du?
e Dinh nghia hai ma tran khac nhau?
e Khai niém 18n hon, nho hon giita hai ma trdn? Khdng xét.



Céac phép toan co ban trén ma tran Chuyén vi ma tran

Noi dung

© Cac phép toan co ban trén ma tran

e Chuyén vi ma tran



Céac phép toan co ban trén ma tran

Chuyén vi ma tran

Chuyén vi ma tran

3 N A A ~ 7 R =X
@ Néeu A I3 mot ma trdn ¢d m x n c6 biéu dién

ail
an1
A= asil

dmil

a1z
an?
as2

am2

a3
ans
ass

am3

ain
a2n
asn | ,

amn

thi ma tran chuyén vi cla A l1a ma trdn c3 n X m sau day

AT = |4d13

ari
a2
ans

a2n

asl
as2
as3

a3n

ami
am2
am3

dmn



Céac phép toan co ban trén ma tran Chuyén vi ma tran

Chuyén vi ma tran (tiép theo)

@ Ghi chu:
o Tuong (ing A — AT dugc goi 1a phép 13y chuyén vi.



Céac phép toan co ban trén ma tran Chuyén vi ma tran

Chuyén vi ma tran (tiép theo)

e Ghi chu:
o Tuong (ing A — AT dugc goi 1a phép 13y chuyén vi.
e Chuyén vi mot vec-ts hang c8 1 x n,
ta nhdn dugc mdt vector cbt ¢ n x 1, va ngugc lai.



Céac phép toan co ban trén ma tran Chuyén vi ma tran

Chuyén vi ma tran (tiép theo)

e Ghi chu:
o Tuong (ing A — AT dugc goi 1a phép 13y chuyén vi.
o Chuyén vi mét vec-to hang ¢ 1 x n,
ta nhdn dugc mdt vector cbt ¢ n x 1, va ngugc lai.
o Chuyén vi hang i cia ma tran A,
ta nhan dugc cdt i clia ma trén AT,



Céac phép toan co ban trén ma tran Chuyén vi ma tran

Chuyén vi ma tran (tiép theo)

e Ghi chu:
o Tuong (ing A — AT dugc goi 1a phép 13y chuyén vi.
o Chuyén vi mét vec-to hang ¢ 1 x n,
ta nhdn dugc mdt vector cbt ¢ n x 1, va ngugc lai.
o Chuyén vi hang i cia ma tran A,
ta nhan dugc cdt i clia ma trén AT,
o Chuyén vi cbt j clia ma tran A,
ta nhan dugc hang j clia ma tran AT,



Céac phép toan co ban trén ma tran Chuyén vi ma tran

Chuyén vi ma tran (tiép theo)

e Ghi chu:
o Tuong (ing A — AT dugc goi 1a phép 13y chuyén vi.
o Chuyén vi mét vec-to hang ¢ 1 x n,
ta nhdn dugc mdt vector cbt ¢ n x 1, va ngugc lai.
o Chuyén vi hang i cia ma tran A,
ta nhan dugc cdt i clia ma trén AT,
o Chuyén vi cbt j clia ma tran A,
ta nhan dugc hang j clia ma tran AT,
o (ANYT=A



Céac phép toan co ban trén ma tran Chuyén vi ma tran

Chuyén vi ma tran (tiép theo)

e Ghi chu:
o Tuong (ing A — AT dugc goi 1a phép 13y chuyén vi.
o Chuyén vi mét vec-to hang ¢ 1 x n,
ta nhdn dugc mdt vector cbt ¢ n x 1, va ngugc lai.
o Chuyén vi hang i cia ma tran A,
ta nhan dugc cdt i clia ma trén AT,
o Chuyén vi cbt j clia ma tran A,
ta nhan dugc hang j clia ma tran AT,
o (ANYT=A
o Ma tran A dudc goi 1a ma tran d6i xirng néu AT = A.



Céac phép toan co ban trén ma tran Phép céng ma tran

Noi dung

© Cac phép toan co ban trén ma tran

@ Phép cdng ma tran



Céac phép toan co ban trén ma tran Phép céng ma tran

Phép cong ma tran

e Cho A = [a;] va B = [bj] la hai ma tran cung cd m x n.
Téng chia hai ma tran A va B 13

A+ B=[aj+ by).

e Ghi chu:
o KHONG dinh nghia A + B khi A va B khéc c&.
o Ma tran téng A + B c6 cling c& véi ma tran A va B.
o Phép cong ma tran cé tinh chit giao hoan:

A+ B= B+ A.
o Phép cong ma tran cé tinh chit két hop:

(A+B)+C=A+(B+ Q).



Céac phép toan co ban trén ma tran Nhéan vé huéng véi ma tran

Noi dung

© Cac phép toan co ban trén ma tran

@ Nhan v6 huéng v6i ma tran



Céac phép toan co ban trén ma tran Nhéan vé huéng véi ma tran

Nhan vo hudng v6i ma tran

e Cho A = [a;] 1a mét ma tran ¢ m x n.
Cho ¢ 13 mét sb thuc.
Tich vo huéng clia ma tran A véi sb thuc c 13

cA = [caj].
e Ghi cha:
e Ma tran cA cé cung cG vGi ma tran A.
o Néu c=0, thi cA=0,,xp.
o Néu c=1, thi cA = A.
o Khi c= —1, ta viét —A thay cho (—-1)A.
o V6i ¢, d la cac sb thuc thi

(c+ d)A = cA+ dA.
c(dA) = (cd)A.



Céac phép toan co ban trén ma tran Phép trir ma tran

Noi dung

© Cac phép toan co ban trén ma tran

@ Phép trir ma tran



Céac phép toan co ban trén ma tran Phép trir ma tran

Phép trir ma tran

e Cho A = [a;] va B = [bj] la hai ma trdn ciing c@ m x n.
Hiéu A — B dugdc xac dinh bdi
A—B=A+(-1)B
= [ajj — by].
e Ghi chu:

o KHONG dinh nghia A — B khi A va B khéc cd.
e Ma tran hiéu A — B cé cling cG véi ma tran A va B.



Céac phép toan co ban trén ma tran Nhan ma tran

Noi dung

© Cac phép toan co ban trén ma tran

@ Nhan ma tran



Céac phép toan co ban trén ma tran Nhan ma tran

Nhan vec-to hang véi vec-tg cot

@ Cho a Ia mét vec-to hang (ma trdn cd 1 x n):
a=[a1ay...a,).

Cho b |a mot vec-to ¢t (ma trén ¢d n x 1):

b

b= b?

b

Phép nhan vec-to hang a véi vec-to cét b:
by
_ bo| _
ab = [aj1ay...a,] S| = a1+ ab+ ...+ anby.

bn

o S6 phan ti clia a phai bing s6 phan ti cta b.
o Phép nhan nay KHAC VOI nhan vec-to cbt véi vec-to hang.



Céac phép toan co ban trén ma tran Nhan ma tran

Nhan hai ma tran

e Cho A = [a;] la m&t ma trdn c6 m x n.
Cho B = [bjj] la m6t ma trdn cd n x p.
Tich AB la ma tran [cjj] c@ m x p, véi

n
Cjj = Z ajkbyj = apbyj+ apbzj+ ... + ainbp;.
k=1
e Ghi chu:

o S& cot cha A phai bang s6 hang clia B.
o Phan tir hang i cot j cia ma tran tich AB

= vec-to hang thir i cda A nhan véi vec-to cét thi j cda B.
o Phép nhan ma tran KHONG c6 tinh chit giao hoan

(néi chung AB # BA).
o Phép nhan ma tran CO tinh chit két hop:

(AB)C = A(BC).
o Néu A I3 ma tron ¢ m x n, thi ta cé

ImA = Al, = A.



Céc phép toan co ban trén ma tran Mét sb tinh chit

Noi dung

© Cac phép toan co ban trén ma tran

@ Mot sb tinh chat



Céc phép toan co ban trén ma tran Mét sb tinh chit

Mot sb tinh chat clia cadc phép toadn trén ma tran

@ Tinh chat phan phéi
clGa phép nhan vb hudng véi phép cbng ma tran:

A+ B)=cA+cB.

@ Tinh chat phan phéi
cla phép nhan ma trén v&i phép cong ma tran:

A(B+ C) = AB+ AC,
(A+ B)C= AC+ BC.

e Tinh chat két hop
chGa phép nhan v6 hudng véi phép nhan ma tran:

c(AB) = (cA)B = A(cB).



Céc phép toan co ban trén ma tran Mét sb tinh chit

Mot sb tinh chat clia cadc phép toadn trén ma tran

@ Phép cong ma tran CO tinh gian lugc:
A+B=A+C = B=C
@ Phép nhan ma tran KHONG c6 tinh gidn lugc:
AC=BC =4 A=8B.

Vi du:

SR N A R



Céc phép toan co ban trén ma tran Mét sb tinh chit

Mot sb tinh chat clia cadc phép toadn trén ma tran

@ Tinh chit trung |3p clia ma tran khong:

A+ 0m><n = A,
A + (*A) — Oan,

vGi A la ma tran ¢ m x n.

@ Néu cA = 0,,x,, thi hodc ¢ =0 hodc A = 0,,xp.



Céc phép toan co ban trén ma tran Mét sb tinh chit

Mot sb tinh chat clia cadc phép toadn trén ma tran

o Mbt sb tinh chit chia phép chuyén vi ma tran:
(A+B)T=AT+ BT,
(cA)T = cAT,
(AB)T =BTA'.



Biéu dién dang ma tran ctia hé phuong trinh tuyén tinh

Noi dung

(3] Biéu di&n dang ma trdn clia hé phuong trinh tuyén tinh



Biéu dién dang ma tran ctia hé phuong trinh tuyén tinh

Ma tran hé s

Hé m phuong trinh tuyén tinh theo n an s&

aiix1 + apxe + ...+ ainxy = by
a1x1 + amxa + ... + anxn = bo

amiX1 + amexo + ...+ amnXn = bm

c6 thé dugc viét dusi dang

Ax = b,
trong do6
a1 a2 a3 ... adn b
X1 1
a1 ax a3 ... axn
X2 bo
A= lan ap a3 ... am|, x=|"|, b=
Xn bm

dml 4m2 dm3 --- dmn



Biéu dién dang ma tran ctia hé phuong trinh tuyén tinh

T4 hop tuyén tinh

Ax=Db
a1 ap a3 ... 3 -
X1
azi a2 a3 ... an x>
~ a31 4a32 4833 ... asp = b
Xn
dml dm2 Adm3 ... dmn -
an a2 dln
a1 a2 a2
o X1 + X0 I "I =b
am2 am?2 dmn |
i=4 xi1a1 + xpaz + ...+ xpa, = b,

véi a; la vec-tg cot thir j clia ma tran A.
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