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Nghich ddo ma tran Ma tran kha nghich

Noi dung

@ Nghich dao ma tran
@ Ma tran kha nghich



Nghich ddo ma tran Ma tran kha nghich

Dai s6 cac s6 thuc vs. Dai s6 cdc ma tran

Dai s6 cac sé thuc Dai s6 cac ma tran
a+b=b+a A+B=B+ A
A (a+b)+c=a+(b+c) | (A+B)+C=A+(B+ ()
Phép cong 240—a At Oy = A
a+(—a)=0 A+ (—A) = 0mxn
Phép trir a—b=a+(-b) A—B=A+(-B)
ab=ba AB # BA
(ab)c = a(bc) (AB)C = A(BC)
Phép nhan la=al=a A= Al, = A
a(b+c) =ab+ ac A(B+ C) = AB+ AC
(a+ b)c=ac+ bc (A+B)C=AC+ BC
Phép chia aal=ala=1 AA L= A1A =,




Nghich ddo ma tran Ma tran kha nghich

Ma tran kha nghich

@ Mot ma tran A ¢& n x n dugc goi 13 kha nghich néu ton tai
mot ma tran B ¢8 n X n sao cho

AB = BA = |,

v6i I, 13 ma tran don vi cip n.
o Ghi chu:
Ma tran khd nghich 13 ma tran vudng.
Ma tran kha nghich con dugc goi 1d ma tran khéng suy bién.
Thé nao 13 ma tran khong kha nghich (ma tran suy bién)?
Ma trén B dugc goi la nghich ddo (nhén tinh) cia ma trén A.

. . . . . =1 20 (1 =2
Vi du 1. Nghich ddo cla [_1 1] la L _1}

Vi du 2: Néu ad — bc # 0, thi nghich d3o cia [‘Z b} la

d
1 d -
ad—bc|—c a|’




Nghich ddo ma tran Tinh chat ctia ma tran kha nghich
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Nghich ddo ma tran Tinh chat ctia ma tran kha nghich

Tinh chit clia ma tran kha nghich

@ Néu A 13 ma tran kha nghich, thi nghich d3o clia A 13 duy nhit.
Ching minh. Gid sir B va C |a cac nghich ddo cia A. Ta cb

AB=1,
— C(AB) = Cl,
= (CAB=C
— ,B=C
— B=C

e Ghi chu:
o Do tinh duy nhit, nghich dao ctia A dugc ky hiéu 13 A~L.
o Tuong Ging A— A~! dugc goi 1a phép nghich d3o ma tran.



Nghich ddo ma tran Tinh chat ctia ma tran kha nghich

Tinh chat cla ma tran kha nghich (tiép theo)

° (Afl)fl = A

o (AT)-1 — (A—1\T

° E?A))_l = g/3\_1), v6i c#£0

° (Ak)—l — (CA—l)k — A—lA—l A—l
o (AB)"l=B1A"L,

Chirng minh: Coi nhu bai tap.



Nghich ddo ma tran Tinh chat ctia ma tran kha nghich

Tinh chat cla ma tran kha nghich (tiép theo)

e Néu C1a ma tran kh3 nghich, thi ta cé:
e AC= BC = A= B (tinh gian lugc phai).
o CA=(CB = A= B (tinh gian lugc trai).

Ching minh: Tinh gidn lugc phai:

AC= BC

— (AC)Ct = (BO)C!
— A(CCH = B(ccY)
— Al, = Bl,

_— A=B.

Tuong tu véi tinh giadn lugc trai.



Nghich ddo ma tran Phuong phap khir Gauss-Jordan tinh ma tran nghich dao
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Nghich ddo ma tran Phuong phap khir Gauss-Jordan tinh ma tran nghich dao

Bai todn: Tim nghich ddo cia A= [ 1 4 ]

-1 -3
Lsi gidi: Giai phuong trinh ma tran AX =k véi 4n X = |11 12|
Xo1  X22
1 4 X111 X12| 1 0
-1 -3 X21 X222 o 0 1
o xi1+4xn  x2+4xp | _ |1 0
—x11 —3%1 —x12—3x2| |0 1
xu+dor =1 X2 +4x0 =0
& va )
—x11 —3x21 =0 —x12—3x2 =1

Hai hé phuong trinh ndy cé chung ma tran hé sé:

1 4 1 . |1 4 o0
-1 -3 : 0 -1 -3 1

Thay vi giai tiing hé, ta c6 thé gidi ddng thdi 2 hé ndy nhu sau.



Nghich ddo ma tran Phuong phap khir Gauss-Jordan tinh ma tran nghich dao

Vi du (tiép theo)

Buéc 1: Viét gdp ma tran hé sb6 va ma tran don vi:
1 4 110
-1 -3 : 01

Budc 2: Dung phép khir Gauss-Jordan
dua ma tran hé s6 (vé trai) vé ma tran don vi:

10 : -3 -4
01 : 1 1
Buéc 3: Ma tran hé sb tu do (vé phai) 1a ma tran X can tim.
X1 X12| -3 —4
X_[le Xzz}_[l 1]

Buéc 4: Kiém tra lai AX = XA = h?



Nghich ddo ma tran Phuong phap khir Gauss-Jordan tinh ma tran nghich dao

Thuat toan tim ma tran nghich dao

@ Input: Ma trin A vudng, cip n.
o Output: Ma tran A kha nghich hay khong? Néu cé, tinh A~L.
o Thuat toan:

o Budc 1: Viét ma tran don vi I, k& bén phai ma tran A.
A 1]
e Budc 2: Dung phép khir Gauss-Jordan
dua matran [A : I] védang [I, : X].
o Buéc 3: Két luan:

- Néu Buéc 2 khéng kha thi, két luan A suy bién.
- Néu Buc 2 kha thi, két luan A kha nghich, va A1 = X.



Nghich ddo ma tran Phuong phap khir Gauss-Jordan tinh ma tran nghich dao

Vi du 1

Bai todn: Tim nghich ddo chtamatran A= | 1 0o -1].

Loi gidi: Xuat phat tir ma tran

1 -1 0 100
A:hBl=11 0o -1 * 01 0
-6 2 3 0 0 1

13n luot thuc hién cac phép bién ddi

dr + l)dl — dp, d3+6d —d3, d3s+4d, — ds,

(_
(—1)d3 — d3, dr + d3 — d2, di+dr — Cll7

100 : -2 -3 -1
kétqué la 01 0 -3 -3 -1 2[13 A71].

001 : -2 —4 -1



Nghich ddo ma tran Phuong phap khir Gauss-Jordan tinh ma tran nghich dao

Vi du 2

1 2 0
Bai toan: Chiraringmatran A= | 3 —1 2 | suy bién.
-2 3 =2
Loi gidi: Xuat phat tir ma tran
1 2 0 : 100
A k=13 -1 2 01 of-
-2 3 -2 : 001

13n lugt thuc hién cic phép bién ddi

dr + (—3)d1 — dp, d3+2d; — d;

1 2 0 1 00
tadusc 1o 7 2 3 10
0 0 0 : -111

Ma tran nay khéng thé chuyén dugc vé dang [5 : X].
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Nghich ddo ma tran Ap dung giai hé phuong trinh tuyén tinh

Phuong phap ma tran nghich dao

giai hé phuong trinh tuyén tinh

@ Néu A 13 mbt ma tran kha nghich, thi hé phuong trinh tuyén tinh

Ax=b
c6 nghiém duy nhat
x=A"'b.
Chitng minh: Vi ma tran A~1 ton tai, nén ta cé
Ax=b
= A7'Ax = A""b
& Ix=A"'b
& x=A"'b.

e Ghi chu:
o Chi 4p dung cho trudng hop sé phuong trinh bing sb 4n.
o Sir dung nhiéu phép tinh hon phuong phap khir Gauss,
Gauss-Jordan.
o Khéng thich hop gidi hé phuong trinh tuyén tinh ¢& 16n.



Nghich ddo ma tran Ap dung giai hé phuong trinh tuyén tinh

Vi du

Bai toan: Giai hé phuong trinh

2x1 +3x +x3 = —1
3X1+3X2+X3: 1
2X1 +4X2 + X3 = -2

Loi gidi: Hé d3 cho c6 dang Ax = b, véi

2 31 X1 -1

A: 3 3 1 y X= (X2, b: ]_

2 41 X3 -2
-1 1 0

DoAl=|-1 0 1|, nghiém cGa hél3

6 -2 -3

-1 1 0 -1 2

x=Ab=|-1 0 1 1| =1|-1

6 -2 3| [-2 -2
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Ma trén co ban Khaéi niém

Khai niém ma tran co ban

o Cac phép bién déi co ban theo dong trén ma tran:
o D3i chd hai dong.
o Nhan mdt dong v6i mét hing sé ¢ # 0.
e Cong bdi clia mot dong vao mot dong khac.

@ Ma tran E cd n x n dudc goi |3 mdt ma trdn co ban néu
I, — E bdi mdt phép bién d6i co ban theo dong.

Vi'du: Cac ma tran sau |3 co ban.

OoON =
o = O
= O O

0 100
ol, 00 1/,
1 010

O W o

1
0
0



Ma trén co ban Khaéi niém

Khai niém ma tran co ban

o Cac phép bién déi co ban theo dong trén ma tran:
o D3i chd hai dong.
o Nhan mdt dong v6i mét hing sé ¢ # 0.
e Cong bdi clia mot dong vao mot dong khac.

@ Ma tran E cd n x n dudc goi |3 mdt ma trdn co ban néu
I, — E bdi mdt phép bién d6i co ban theo dong.

Vi du: Cac ma tran sau KHONG co ban.

1 00 10
[(1) ? 8}, 01 0}, 02 0
000 0 0 -1



Ma tran co ban Tinh chat
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Ma tran co ban Tinh chat

Tinh chat 1

@ Cho A |13 mét ma trdn ¢ m x n.
V6i phép bién ddi co ban theo dong I, — Eta c6 A — EA.

Minh hoa:
[0 1 0] [0 2 1] 1 -3 6
(1) 1001 -3 6|=1]|0 2 1
0 0 1] |3 2 -1} 3 2 -1
[1 0 0] [0 2 1] 0 2 1
(i) (o 3 o1t -3 6|=|3 -3 3
0 0 1] 3 2 ~—1] 3 2 -1
100 2 1 0 2 1
(iii) 210 -3 6|=1]11 8
0 01 2 -1 3 2 -1



Ma tran co ban Tinh chat

Tinh chat 2

e Néu E 13 ma trin co ban,
thi E kha nghich va E~1 ciing 13 ma tran co ban.

Chirng minh:
Thuc hién phép bién déi nguoc lai véi I, — Eta c6 I, — EL.

Minh hoa:

0
0 béi dl — d2,
1

0

0 béi di < dy.
1



Ma tran co ban Tinh chat

Tinh chat 2

e Néu E 13 ma tran co ban,
thi E kha nghich va E~! ciing 13 ma tran co ban.
Chirng minh:
Thuc hién phép bién ddi nguoc lai véi I, — Eta c6 I, — EL.
Minh hoa:
(i)

&
A
m
Il
O O =
o = O
Nk O O



Ma tran co ban Tinh chat

Tinh chat 2

e Néu E I3 ma tran co ban,
thi E kha nghich va E~! ciing 13 ma tran co ban.

Ching minh:

Thuc hién phép bién déi nguoc lai véi I, — Eta c6 I, — EL.
Minh hoa:
(iif)
1 00
Lh—E=|{0 10 bdi d3 + (—2)d1 — ds,
-2 01
100
h—E1=10 1 0| bdid;+2d — ds.
2 01



Ma tran co ban Tinh chat

Tinh chat 3

@ Ma trdn vuéng A kha nghich & A= E1E> ... E,
(tich cac ma trén co ban).

Chirg minh khézng dinh <:
- 1 11
Al=E'.  EEL

Chig minh kh3ng dinh = :

[A 1] = [l © A™'] qua cac bién ddi co ban theo dong.
Nhu viy A — I, qua céc bién di co ban theo dong.
Tac1a I, = Fi... FaF{AVéi F; co ban (theo tinh chit 1).
Vay A= F 'Rt F.t 1a tich cac ma tran co ban.
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Ma trén co ban Phén tich LU cla ma trén

Ma tran tam gidc dudi va ma tran tam giac trén

@ Ma trdn vudng L la ma tran tam gidc dudi (Lower triangular)
néu moi phan tir trén dudng chéo chinh déu bing 0.

00
* 0
x %

EE

@ Ma trdn vudng U 1a ma trdn tam giac trén (Upper triangular)
néu moi phan t& dudi dudng chéo chinh déu bing 0.

o O *
O ¥ %
* X X

o Nhan xét:
e Ma tran bac thang theo dong la ma tran tam giac trén.
e Tich cac ma tran tam giac trén cling la ma trén tam giac trén.
e Tich cdc ma tran tam gidc dudi ciing 1a ma trdn tam giac dudi.



Ma trén co ban Phén tich LU cla ma trén

Phan tich LU

e (*) Cong bdi cia mét dong vao mét dong khac clia ma trén.
o Néu A — U (ma tran tam giic trén) chi bdi cac bién ddi (*),
thi ta cé phan tich
Ep...EbLERA=U
= A=E'EN.ETU
— A= LU,

vGi E; la cac ma trdn co ban, L 1a ma tran tam giac dudi.



Ma trén co ban Phén tich LU cla ma trén

St dung phan tich LU gidi hé phuong trinh tuyén tinh

@ Bai toan: Giai hé phuong trinh Ax = b.
@ Dif kién: Phan tich LU cla A.
e Cich gidi: Lan lugt theo 2 buéc sau.

o Viét y = Ux va giadi Ly = b theo y.

e Gidi Ux =y theo x.



Phén tich LU cla ma trén

Ma trén co ban

Bai toan: Giai hé phuong trinh

X1 — 3X2 = -5
X2 + 3x3 -1
2X1 - ].OX2 + 2X3 =-20

Loi gidi: Hé da cho c6 dang Ax = b, véi

1 -3 0 X1 -5
A=10 1 3|, x=|x|, b=|-1
2 —-10 2 X3 —20

1 0 0|1 -3 O

Ma trdn A cé phantich A=LU=|0 1 0| |0 1 3
2 —4 11|10 0 14



Ma trén co ban

Phén tich LU cla ma trén

1 0 0 Y1 -5 n -5 i
Ly=b< |0 1 0| |»|l=|-1|<|»r|l=]|-1].
_2 —4 1 ¥3 —-20 ¥3 —14_
_1 -3 0 X1 -5 X1 1 i
Ux = y < 0 1 3 | =|-1|< |[x| = 2 |.
_0 0 14 X3 —14 X3 —1_

K&t luan: Nghiém cla hé ddchola x; =1, =2,x3 = —1.



LLELS

Thank you for your attention!
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