Answer on Question #58765 — Math — Linear Algebra
Question
Solve the set of linear equations by the matrix method:
a+3b+2c=3

2a—b—3c=-8
5a+2b+c=9

Solution
Ax =y,
A71Ax = A7y,

x=A1ly,

1 3 2 a 3
A= <2 -1 —3), x = <b> y = (—8>,
5 2 1 c 9
1 3 2 a 3
(2 -1 —3) (b) = <—8>.
5 2 1 c 9

The inverse of a matrix 4 is

1
ATt =—AT.
4]

The determinant of a matrix A4 is

1 3 2
A é 21 13 1 |2 1| 3|5 1|+2|5 2|

=1-(-1-1-2-(-3))-3-(2-1-5(-3)+2:(2:2-5-(-1) =
=—-14+6—-3(2+15)+2(4+5)=5-51+18 = -28.
The minor matrix is
Mll M12 M13
M = M21 Mzz M23-
M3, Ms, Mss

The cofactor matrix is



My, —M;;, M,
A, =My My, —Mys |

M31 _M32 M33

Minors are

M11=_21 _13|=—1-1—2-(—3)=—1+6=5,
M12=§ _13|=2-1—5-(—3)=2+15=17,
Mlgzg _21|=2-2—5-(—1)=9,

M,, = 2 i —3-1-2-2=-1,

M,, = é i —1-1-5-2=-9,

My, = é 3 —1-2-5-3=-13,

My =|> Z|=3-Cn-(n2=-7,
Mp=|y, Z=1(»-2-2=-7,
M33=é _31|=1-(—1)—2-3=—7.

The cofactor matrix will be

5 =17 9
A=l 1 -9 13|
-7 7 =7

The transpose of matrix A4, is

5 1 -7
AT=(=-17 -9 7).
9 13 -7

The inverse of a matrix A4 is



5 1 1
28 28 4
L1 (51 17 9 1
At=——i|-17 =9 7 |=| = = -Z|
28 \ o' 13 _- 28 28 4
9 13 1
28 28 4
The solution of the system is
5 1 1 —5-3, —1-(-8) 1-9
4 /_% 28 Z\ 3 28 28 4 \
(=l 179 LG\ =]17:3,9¢8  (=D-9]
. 28 28 4|\ 28 ' 28 x|
9 13 1/ —9-3+—13-(—8)+1-9/
28 28 4 28 28 28
15 8 9
28 28 4
| 51 72 9 |_
28 28 4
27

—15+8+9-7 56
28 28

| s1-72-97 | | -84 | _ 3
- 28 | 28 | T
—27+10447-9 140 5
28 28

thatis,a=2,b=—-3,c =

Answer: a=2; b=-3;

5.

c=25.
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