SCIENCE, TECHNOLOGY- ENGINEERING

UNG DUNG GIAI HE PHUUNG TRINH
TUYEN TINH TIM MA TRAN NGHICH PAO
CUA MA TRAN VUONG CAP BA

APPLICATION TO SOLVE SYSTEM OF LINEAR EQUATIONS FIND
INVERSE MATRIX OF THE SQUARE MATRIX OF THIRD DEGREE

ThS. Tran Quang Pang

Khoa Khoa hoc Ca ban - Trudng DHXD Mién Tay
Email: tranquangdang@mtu.edu.vn

bién thoai: 0909 531 321

Tom tat:
Bai viét nay dugc thuc hién nham muc
dich phan tich phuong phép giai va xay
dung phuong phap gidi bai toan tim
ma tran nghich dao cla ma tran vudng
cap ba. Qua dé, tac gia xay dung duoc
phuaong phap gidi tim ma tran nghich dao
thdong qua Ung dung gidi hé phuong trinh
tuyén tinh. Diéu nay rat quan trong giup
cho viéc tim ma tran nghich dao mét cach
don gian.
Tu khéa: ma trdn, ma trdn nghich dao,
hé phuong trinh tuyén tinh.
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Abstract:
This article is made for the purpose
of analyzing the solution method and
building a method to solve the problem
of finding the inverse of a square matrix
of the third degree. Thereby, the author
built a method to find the inverse matrix
through the application of solving a
system of linear equations. This is very
important to make finding the inverse
matrix simple.
Keywords: matrix,
system of linear equations.
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1.Pat van dé

Phuong phap tim ma tran nghich dao
cUa ma tran vudéng cap ba da dugc nhiéu
tai liéu trinh bay. Phuang phap ap dung
phép bién doi s cap va phuong phap ting
dung dinh thiic da dugc nhiéu tai liéu trinh
bay. Bai viét nay nham gitip cho viéc gidi bai
todn tim ma tran nghich dao thuan lgi hon, Ki hiéu: 4=14-1.
tac gia da phan tich phuong phap giai va
xay dung dugc phuong phap giai tim ma
tran nghich dao bang cach giai hé phuong AA =A1A=1.01]
trinh tuyén tinh, viéc giadi cac hé phuong
trinh tuyén tinh nay dugc thuc hién bang
may tinh bo tui rat don gian. Tu d6, giai bai
toan tim ma tran nghich dao ctia ma tran
vudng cap ba mot cach dé dang.
2. Ndi dung i Xz X3

2.1. Xay dung phuong phap tim ma X= (xij)m - (xﬂi *22  Xa3 )
tran nghich dao tir dinh nghia

D =(d;) saochoA.D=D.A=1I,.

nxn

Khi d6 ma tran Ddugc goi la ma trdn

nghich ddo ctia ma tran A.

Theo dinh nghia ta c6:

Cho ma tran A= (Hii)axa va A kha
nghich.
Gid st ma tran

A ) , o _ saocho:A.X =1;.
Ma tran A khd nghich néu ton tai

Xét phuong trinh: AX=14

(311 A2 EI13)(5"511 X1z 113) (l 0 D)

| 321 B2 B3 || X2 Xz X3 |=|0 1 0
a3y Agp dAzz/ \X3 X3z Na3 00 1
fA;,%y; T a15%, + apxg; = 1
81Xy T 8%y T A%y, = 0
A31e,, + AgaXay + AggXyy = 0
X5 T Ap0X, T+ oAy3xy, = 0

< 9 A1 + dopXqn + AagXgy = 1
d31X1; T Ag;Xp; T 833Xz = 0
a;9X3 T A%,y + agxy; = 0
Ay Xy T BoaXay T AagXgy = 0
L‘Hﬂlxlﬂ + dgoXog + dggXgg — 1
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Xét cac hé phuang trinh:

a,9%; T 8%y, +
;1% T @pxy; T+
31, T AzxXy T
a11%13 T 812Xy T+
dpXy; T ApXy T
dgXy; T AgpXyy T
a19%y3 T @12%p3 T+
dp X3 T ApXy; T
dgyXy3 T  AgpXyy T

d13%3;
Aag gy

A3z ta

YR
A3 X3z

A3z gz

CYERE
dy3 X33

A3z Xag

=

=

[y

=

(1)

(2)

(3)

Vi A khd nghich nén detd = 0. Suy ra, cadc hé phuong trinh (1); (2); (3) cé nghiém duy

nhat. Do d6, ma tran X la ma tran nghich ddo clia ma tran A.

Tuong ty, matran X = (

X Xy
X31 Xg

Xét phuong trinh: X.A =13

X1
X3

Xz Xy
x:: xﬂ

3 A1
23 |.| &2
3 A3

X3z Xg

(311 %11
Aya Xy
dy3 %y
dy3 X3y

= 4 852X

A3 Xay
A11%3
A42X3y
\ay3 X3

+ A+ ++

a1 X7
Azp X137
da3 X2
gy X3z
B33 X33
da3 X2z
31 X33
Ha2 X3z
dz3 X3z

T11 Xqz X3
X=|2%3 X3 Xp3)saocho:X.A=1,.

K31 Xgz Aag

12 A3 1 0 0
o2 @23 |=|0 1 O
A3z dgg 0 0 1

Az A3
d32%q3

Agg g
d31 %23

AgzXag

AggAag

d31 X33
AgzAag

+++++++++
I
[l e R e T e Y e Y e Y

d33X33
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((211%1; T GnX;,, T oagx; = 1

{3123‘511 T ApXy; T oagpXy;; = 0

Ay3Xyy T aAyXy; + oagx; = 0

A9Xy; T Gy Xy T 83X,y = 0

= 1 {31:3‘521 T ayX;; T oagpr; = 1

A13Xy; T Ap3Xy; T AgyX,; = 0

Ay9X3; T Qg Xz T Az Xzy = 0

{31:3‘531 T apXz; toagx;; = 0

\lajgxg) T A@pXg; T odgXy; = 1
Xét cac hé phuong trinh :
a3%yy + AGpx;; +oagx;; = 1
[31:3‘11 T ApXy; T oagpx;; = 0 (4)
A13Xyy T AyXy; t Ax;; = 0
9%yt Gy Xy + oAy X,y = 0
[31:3‘:1 T ApXy; T oAgXyy = 1 (5)
A13X) T AyaXy; Tt AgyXy;y = 0
9%z T Gy Xz T+ oagp Xy = 0
[31:3‘31 T ApXg; T oAgpXgy = 0 (6)
Ay3X3 T AyaXz; Tt oAgyXy; = 1

Vi Akhd nghich nén detd = 0, suy radet A® = 0.Suy ra, cdc hé phuong trinh (4); (5);

(6) c6 nghiém duy nhat. Do dé, ma tran X la ma tran nghich dao ctia ma tran A.
2.2. Phuong phap giai

Bai toan: Cho ma tran A = [:E'ii)axa va A kha nghich. Tim ma tran nghich dao cla

ma tran A.

Phuong phap giai
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Cach 1:Lap cdc ma tran
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ez

413 Ax; 330

dya Az Ago|l

a. ., 4

13 3 3210
dzy; dAzz A3z

a;, @, Az |0
11 81 Agy
31 32 89300 _
Ag =231z a2 330
A; =321 3 33|l a
23

a. a
13 p 3zll
dz;  Agz A3zl

Lo T ]
—
M
o
Il

Gidi cdc hé phuong trinh véi cac ma

Ay k= a.
_( Tz s D) tran ma rong
1
0
0

d31 &z A23)0
d3q dzx A3zl dy7 Ay Ay
Ay =312 8y ag
dy3 &z Ag3
L =nghiém ladong 1 cia matran nghich
D) dao.
0 413 Ax; 330
Ag =|a;z a8z azp|l
dy3 dzz  A33l0
0 =nghiém ladong 2 cia ma tran nghich
1) dao.
0 0

dyp 8z dm
Ag =312 8z a32(0
1

di3 Apz Az

Aj

Gidi cdc hé phuaong trinh véi cdc ma
tran m& réng

d11 A3z 43
Ay =1|3xn 2z 33

dgy dzz  Agg

=nghiém la cét 1 cta ma tran nghich
dao.

11 dyz Ay
Ay =82 Adz A3

dz;  dAzz A3z

=nghiém la cét 2 clla ma tran nghich

ddo.
a;; 252 ;3|0 =nghiém ladong 3 cia ma tran nghich
d31 232 331 K&t luan ma tran nghich dao clia ma

=nghiém la cét 3 cha ma trdn nghich {3 A

ddo.
Két luan ma tran nghich dao cta ma 2.3.Vidu ap dung
Vi du 1: Tim ma tran nghich dao (néu
tran A,
Cach 2:Lap cdc ma tran
1 2 5
dy7 a3 Az |l cd)ctlamatranA=|2 5 12
Ay =31z a3 a3|0 Giai 3 7 18
13 Az 330 Cich 1:
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Taco:detd =1 #0detd =1 %0

1 2 5|1
A4,=(2 5 12|0
0

3 7 18

6 6
I:>nghiém( n)( IJ) la cot 1 cla ma
-1 -1

tran nghich ddo.
0
1)
0

1 2 5
A, =2 5 12
-1 -1
=nghiém 3 3]1a cot 2 cla
-1 -1

3 7 18
ma tran nghich ddo.
0
0
1

1 2 5
A, =2 5 12
-1 -1
=nghiém | =2 || =2 ] la c6t 3 cla
1 1

3 7 18
ma tran nghich dao.

K&t luan ma tran nghich dao can tim la:

6 —1 -—1
Al = ( 0 3 —2)
-1 -1 1
Cach 2:

Taco:detdA® =1+ 0
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1 2 3
A, =2 5 7

5 12 18

1
0
0

—1)ladong 1 cla

0
1
0

—2) la dong 2 cta

a
0
1

=nghiém(—1 -1 1 )ladong3cula
ma tran nghich dao.
K&t luan ma tran nghich dao can tim la:

6 —1 —1
Al=lo0o 3 =2
-1 -1 1

Vi du 2: Tim ma tran nghich dao (néu
¢6) clla ma tran

1 1 -1
A=|-1 0 2
1 1 1

Giai
Cach 1:

=nghiém (6 —1
ma tran nghich dao.

1 2 3

A, =|2 5 7

5 12 18
=nghiém (0 3
ma tran nghich dao.

1 2 3

A;=|2 5 7

5 12 18

Taco:detA =2 # OdetA =2 # 0
11 —11
A4,=l-1 0 2|0
0

11 1
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1 -1 1
4=l 1 o0 1

1 2 1

0
-1 -1 3
I:1>nghiém( 1,5)( 1,5) la cot 1
—0,5 —0,5

clia ma tran nghich dao. =nghiém (1,5 1 —0,5) la dong 2
clia ma tran nghich dao.
1 1 -1
A, =l-1 0 2

0
1) 1 —1 1|0
1 1 1lo As = _l 0 12

1 2 1
-1 -1
“nghiém | 1| 1]lacot2cla  opghiem (05 0 0,5)la dong 3
. . 'f' 0 clia ma tran nghich dao.
ma tran nghich dao. Nt A . . AU S
Két luan ma tran nghich dao can tim la:

11 —1]0 I
a=[-1 0 2o at=( 15 1 -05
05 0 05

1 1 111

3.Két luan

=nghiém (_3’5) (_3’5) la cot 3 Qua nghién cuu .nz‘?y, tadc giad da phan

05 0,5 tich phuong phap giai va xay dung dugc

ctia ma tran nghich do. phuaong phap giai tim ma tran nghich dao

bang cach giai ba hé phuong trinh tuyén

tinh. Viéc gidi cdc hé phuong trinh nay

. ( -1 -1 1 ) dugc thuc hién dé dang bang may tinh
A=

Két luan ma tran nghich dao can tim la:

15 1 -05 bé tui. Do do, viéc tim ma tran nghich dao
—05 0 0,5 cla ma tran cap 3 cling don gian hon.

Cach 2:
Tai liéu tham khao
Ta cb: detdf = 2 = 0 [11 Nguyén Dinh Tri, Todn Cao Cdp - Tdp
1. Ha Néi: Nxb Gido duc, 2004.
s iL —';L i 3 [21 Nguyén Dinh Tri, Bai tdp Todn Cao
+ T s Cdp Cdp - Tap 1. Ha Noi: Nxb Gido duc,
2004.

[3] BUi Xuan Hai, Todn Cao Cdp: Dai s6
=nghiém (-1 —1 1)ladong1cla tuyén tinh. H6 Chi Minh: Nxb Trudng Dai
ma tran nghich dao. hoc Khoa hoc Tu Nhién Tp.HCM, 2000.



