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Calculul ecuatiilor matriciale

. V
Fie A, BeMmxm ( C), A=a;1 a2 a13.cu...... aim|, B= b11 b 12 b13 ...... blm
dor A2 A23.ieunnnn. dom b21 b 22 b23 ...... b2m
d3r A32 A33.ienennns dsm b31 b 32 b33 ...... b3m
a.m]_ am2 a. M3 cesannes amm bmlb m2 bm3 sas ..bmm

astfel ncat A s& fie ne singulard ( deci s& existeA™). S& considerdm ecua-
tille matriceale :
AX=B, YA=B
tnmultind prima ecuatie la stanga cu A™ si pe a doua la dreapta cu A™, se
obtine:
A(AX)= A'B, (YA) A'=BA*
folosind asociativitatea matricilor se obtine:
(A*A)X= A'B, Y(A AYH)=BA™
dar (A™"A)=lI,, si folosind proprietatea matricii identice,se va obtine:
X=A"'B, Y=BA"
iar prin calculul A™B si B A™ se va obtine X, Y. De obicei X,Y sunt diferite
deoarece inmultirea matricilor nu este comutativa:

Sa se rezolve urmatoarele ecuatii matriciale:

5 6
B

6 8
AL/IA-X=B = AT (A-X)= A'B= (ALA)-X= A'B=1,-X= A'B=X= A
1
B
detA=2:3-2=4

A'=(1/ detA)-A*
a*1y a*y

1. 12 1 5 6 2 1

- X = .notez A=

2 3 6 8 2 3

A*=

a*1p a*p



a*11 :(-1)2 .3=3

a*, =(-1)% 2= -2
a*y; =(-1)° -1=-1
a*y, :(-1)4 2= 2

3 -1
A*=
-2 2
3 -1 |3/4 -1/4
Al=(1/4) - =
-2 2| |-1/2 1/2
3/4-1/4| |5 6| |9/45/2
X= . =
-1/21/2116 8 |1/2 1
2. -1 -2 |1 2 -1 -2 1 2
X = ,notez A= ,B=
5 8 -3 6 5 8 -3 6

X-A=B/-A*=(X-A)-A'=B-A'=>X-(A-A1)=B -A'=X :1,=B- A'=X=B
AT

detA = -8 +10 =2

A'=(1/ detA)-A*

a*1y a*y
A*=

a*1; a*p

a*1 :(-1)2 -8=8
a*p, =(-1)° -(-2)=2
a*y =(-1)° -5= -5
a*p=(-1)" -(-1)= -1

8 2
A*=

-5 -1

8 2| |4 1




Al=(1/2) - =

5 -1 -5/2-1/2
7 2
X5 :
-3

4 j 23 6
52 -1/2 1-49/4 -11/2

3.]-1 2] |46 |81 12 4 6 8 13
X- = ,notez A= ,B= ,C

3 8l I5 8 |4 -7 3 8 5 8 -4 -7
A-X-B=C/-B*'=(A-X-B)-B*=C-B*=(A-X)-(B-BH=C-B*=(A-X):1,=C-B
1> (A1)/A-X=C-B*=>AY(A-X)=A".C-B'=>(AA)-X=A".C-B
1>, X=A"C- B'=>Xx=At.Cc.B*
detA = -8 +6 =-2
A'=(1/ detA)-A*

a*1y a*y
A*=

a*p a*p
a*yy :(-1)2 -8=8
a*1, =(-1)° -(-3)=3
a*y,; =(-1)* -2= -2
a*p=(-1)* -(-1)=-1

8 -2
A*=

3 -1

8 -2| |-4 1
A'=[1/-(2)] - =
3 -1 |-3/2 1/2

detB= 32-30 =2
B'=(1/ detB)-B*

b*ll b*21
B*=

b*1, b*



b*1, =(-1)* -8=8
b*;, =(-1)° -5=-5
b*y =(-1)° -6= -6
b*,,=(-1)* -4= 4

8 -6
B*=
5 4
8 6| | 4 -3
B'=(1/2) - =
-5 4] |-5/2 2
4 1|8 13| | 4 -3| |-36-59||4 ej %7/2 -10
X= . . =
13/2 121 k4 =71 1.5/2 2| k14 -2311-5/2 3/2 -4
4, 123| [F-153 123 153
X-1012(=({21-1 notezA=|{0 12 B=|2 1-
1211 1.3 4-5 121 -3 4-

X-?:B/-A'lz(X-A)-A'lzB-A'1:X-(A-A'1):B Al=X 1,=B- A'=>X= B
A

detA=1-4+3-4=—-4

A'=(1/ detA)-A*
a*11 a*y a*a
a*1p a%*pa*3
a*13 a*3a%33

A*=

a*yy =(-1)° -(-3)= -3
a*y, =(-1)% -2=-2
a*;3=(-1)* -1=1
a*y =(-1)° -(-4)=4
a*y, =(-1)* 4= 4
a*p; =(-1)° -4= 4
a*y =(-1)*-1=1



a*32 :(-1)5 2=-2
a* =(-1)° -1=1

341
A*=|-2 4-
1-41
341
A'=[1(-4)] |2 4-
1-41
153 |-341 4 4 -8 1-12
X=[UE)]-2 1-1-|-2 4-2=[1(-4)]t-916 -1| 5 9/4-4 1/
345 1-41 424-16] | 1 -6 4
5001111 1234 1111 1234
0111/-X=0123notezA={0111B={0123
0011 0012 0011 0012
0001 0001 0001 0001

ALIA-X=B => A*.(A-X)=A'B= (ATA).X=A'B=1,X=A'B=X=A"'B

s = EE% .

Al=(1/ detA)-A*
a*11 a*y1 a*3 a*yy
A*=|a*p a*y a*3p a™,
a*13 %3 @*33 a*43
a*14 a%4 @%34 8%y

a*;; =(-1)2 1= 1 a*y; =(-1)°-1=-1 a*y; :(-1) 0=0 a*;=(-1)>-0=0
a*;, =(-1)°-0=0 a*p=(-1)"1=1 a*3; :(-1) 1=-1 a*;,=(-1)°-0=0
a*;3=(-1)' :0=0 a*;3=(-10-0=0 a*;=(-1)°-1=1 a*;=(-1)"-1=-1
a*y =(-1)°-0=0 a*»=(-1)°-0=0 a*u=(-1)-0=0 a*u,=(-1)°-1=1

1-100



A*= 0 1-1 0=A"

001-1

0001

1-100 123 1111
X=501-10-/0123=[011

001-1 (001 0011

0001 o001 000
6.2 23 12-3 |0-1-1 2 23 12-3 0-1-
1-10[-X{0125011 ,notezA=|1-10,B=/012/,CH01
121 001 loo1 121 001 001

A-X-B=C/-B*'=(A-X-B)-B*=C-B*=(A-X)-(B-BH=C-B*=(A-X):1,=C-B
> (A1)/A-X=C-B*=>AY(A-X)=A".C-B'=>(AA)-X=A".C-B

1>, X=AlC. B'=X=A".C.B™
detA = -2+6-3-2=-1
A'=(1/ detA)-A*

a*y1 a*y a*3
A*=la* a*p a*%
a*13 %3 a%33

a*y =(-1)°-(-1)=-1 a*u=(-1)°-(-4)=4 a*3=(-1)'-3=3
a*1, =(-1)° -1=-1 a*y, =(-1)* -5=5 a*3, =(-1)° -(-3)=3
a*;3=(-1)" -1=1 a*y =(-1)° -6=-6  a*yp =(-1)° -(-4)=-4

A*=

w W

1
N

il = SN
(@2 7& 5 NN

-1 43 |1-4-3
A'=[1/(-1)] |-1 5 3=| 1-5-
1-6-4 |-1 64

detB=1=1

B™'=(1/ detB)-B*
b*11 b*y; b*3
b*12 b*yp b*3)
b*13 b*23 b*33

B*=




b* =(-1)?-1=1 b*y =(-1)® -2=-2  b*y =(-1)*.7=7

b*, =(-1)*-0=0 b*y, =(-1)* -1=1 *30 =(-1)° -2= -2
b*13 =(-1)* -0=0 b*,5 =(-1)° -0=0 b*ss =(-1)° -1=1
1-2 7
B*=|0 1-2 =B*
001
1-4-3] [0-1-1||1-27| [0-5-8||1-2 7 [0-52
X41-5-3]-[011/{01-2/={0-6-9|{0 1-2=|0-6 3
164 loo1lloo1l lo711llo o0 07-3
7. 534 5 34
X F6-3-5[=(3 2 1),notez A=-6-3-5 ,B=(321)
422 4 22

x-f\:B/-A%(x-A)-A'1:B-A'1:x-(A-A'l):B A'=X .1,=B- A'=>X= B
A

detA = -30-48-60+48+50+36 = -4

A'=(1/ detA)-A*
a*11 @%*y a%3
a*1p a%*pa*3
a*13 a*3a%33

A*=

a*;  =(-1)° 4=4  a*y =(-1)°(-2)=2 a*y =(-1)* (-3)=-3
=(-1)*-8=-8 a* =(-1)* (-6)=-6 a*p =(-1)°-(-1)=1
a*;3=(-1)"-0=0 a*3=(-1)°-(-2)=2 a*3=(-1)°-3=3

423]’\
8 -6
023
4 2-3
X=[1U-4)]-B321)--8-6 1~=[1/(-4)]-(-4 4-4)=(111)
023
8. 201 123 201 123
X-14s2|=|01 2| seR ,notez A= 452,82{012
1111 1k112 111 112




X-A=B/-A*=(X-A)-A'=B-A'=>X-(A-A1)=B -A'=X :1,=B- A'=X=B
AT

Al=(1/ detA)-A*

detA = 25+4-s-4=3

Cazul | s=0 = 7 A*

Cazul 11 s=0=>3 A= detA=s
Al=(1/ detA)-A*

a*11 @%*y a%y
a*1p a%*pa*s
a*13 a*3a%33

A*=

a*;; =(-1)? -(s-2)=s-2
a*, =(-1)% -2=-2
a*13 =(-1)* -(4-5)=4-s
a*y =(-1)° (-1)=1
a*y, =(-1)* -1=1

a*23 :(-1)5 2=-2

a*3 =(-1)* -(-s)=-s
a*s3; :(-1)5 -0=0

a*3; =(-1)° -25=2s

s-2 1-s
A*= -2 10

-5 -2 2s

123 [s-2 1-5 6-2s -3 55| [(6-2s)/s-3/s 5
X=1/s-|{012 -L-Z 1 0| =1/s{ 2-2s -3 4s| = (2-2s)/s -3/s 4{
-112 4-s-2 25 8-3s -4 5s| |(8-3s)/s-4/s 5
Q. 123 |698 123 698
X2 3 4|= ,notez A=|2 3 4| ,B=
341) 016 3 4 016

X-A=B/-A*=(X-A)-A'=B-A'=>X-(A-A1)=B -A'=X :1,=B- A'=>X=B
AT
detA = 3+24+24-27-16-4 = 4
A'=(1/ detA)-A*
a*11 a*y a*a



A*=a* a*pa*s
a*13 a*p3a*33

a*;; =(-1)% -(-13)= -13
a*;, =(-1)°* -(-10)=10
a*;3 =(-1)" -(-1)=-1
a*y; =(-1)° -(-10)=10
a*p =(-1)* -(-8)=-8
a*y3 =(-1)° -(-2)= 2
a*y =(-1)" (-1)=-1
a*3 =(-1)° -(-2)=2
a*33 =(-1)° -(-1)= -1

-13 10 -
A*= 10 -8 2
1 2 -

69 8| |13 10 -
X = (1/4) - 110 -8 2| = (U-4)-
016 12 -
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