Answer on Question #55839 — Math — Linear Algebra

6. Solve the set of linear equations by Guassian elimination method : a+2b+3c=5, 3a-b+2c=8,
4a-6b-4c=-2. Find c

4
5
9
10

Solution

a+2b+3c=5
3a—-b+2c=8
4a—6b—4c=-2

In matrix form:

1 2 3|5
3 -1 2|8
4 -6 —4|-2

1% row is multiplied by 3 and subtracted from 2" row; 1% row is multiplied by 4 and
subtracted from 3™ row

1 2 315
0 -7 -7|-7
0 -14 -16|-22

2" row is divided by 7

1 2 3 5
0 1 1 1
0 -14 -16|-22

2" row is multiplied by 2 and subtracted from 1%t row; 2" row is multiplied by 14 and added
to 3 row

10 1|3
01 11
0 0 -2|-8

3" row is divided by -2



1 0 1|3
0111
0 0 1/4

3" row is subtracted from 2" row

1 0 1|3
01 0|-3
0 0 1|4

3" row is subtracted from 1%t row

1 0 0]-1
01 0|-3
0 0 1| 4
a=-1
b=-3
c=4

Answer: c=4

7. Solve the set of linear equations by the matrix method : a+3b+2c=3 , 2a-b-3c= -8,
5a+2b+c=9. Sove for b

9
-3
5
-4
Solution
a+3b+2c=3
2a—-b-3c=-8
ha+2b+1c=9

1 3 2 3 a
A=|2 -1 -3[:B=|-8]|;: X=|b]|;
5 2 1 9 C



A-X =B;
X=A"B

Let’s find the inverse of A.

1 3 2
1 -3 2 -3 |2 -
det(A) =2 -1 -3=1. 73 L2l Ll
5 2 1

=(-1)-1-2-(-3)-3[2-1-5-(-3)]+2:[2-2-5-(-1)]=—1+6-3[2+15]+2-[4+5]=23-51=-28
det (A) = -28

-1 -3

M., = =-1.1-2-(-3)=5;
i ‘2 1‘ -3
Au = (_ 1)l+1 Mll =93

2 —
Mlz—‘s ‘:2-1—5-(—3):17;

A, = (_ 1)1+2 M,, =-17;

2 _
Mlaz‘s ;‘:2-2—5-(—1):9;
A13 = (_1)1+3M13 =9;

3 2
M, = =3.1-2-2=-1

2 1

A21 = (_ 1)2+l M 21~ L

1 2
M,, = =1.1-5.2=-9;
51
Azz—(_1)2+2M22= 9;
1 3
|V|23— =1.2-5.3=-13;
5 2
Aza—(_1)2+3M23:13’
3 2
M., = =3-(3)-(-1D-2=-7;
. ‘_1_3‘ 3~

A31 = (_1)3+1 M 317 7



1 3
, _]le-(—l)—2-3:—7,

Ay = (_ 1)3+3 Mg, =—7,

Mssz‘

Cofactor matrix:

5 -17 9
C'=|1 -9 13
7 7 -7
Adjugate:
5 1 7
CT=|-17 -9 7
9 13 -7
Inverse of A:
25 11
28 28 4
arCTf19 1
det A 28 28 4
29 BB 1
28 28 4
The solution:
25 11
28 28 4
X=A'B= r 9 _1
28 28 4
9 1
28 28 4
a=2
b=-3
c=5

Answer: b=-3



8. Solve the set of linear equations by Guassian elimination method : a+2b+3c=5, 3a-b+2c=8,
4a-6b-4c=-2. Find b

Solution

a+2b+3c=5
3a-b+2c=8
4a—-6b—-4c=-2

In matrix form:

1 2 315
3 -1 218
4 -6 —4|-2

1% row is multiplied by 3 and subtracted from 2" row; 1% row is multiplied by 4 and
subtracted from 3™ row

1 2 3|5
0 -7 -7/|-7
0 -14 -16|-22

2" row is divided by -7

1 2 3 5
0 1 1 1
0 -14 -16|-22

2" row is multiplied by 2 and subtracted from 1% row; 2" row is multiplied by 14 and added
to 3 row

10 1|3
01 11
0 0 -2|-8

3 row is divided by -2



1 0 1|3
0111
0 0 1/4

3" row is subtracted from 2" row

1 0 1|3
01 0|-3
0 0 1|4

3" row is subtracted from 1%t row

1 0 0]-1
01 0|-3
0 0 1| 4
a=-1
b=-3
c=4

Answer: b =-3

9. Solve the set of linear equations by Guassian elimination method : x+2y+3z=5, 3x-y+2z2=8,
4x-6y-4=-2. Find a

-1
4
)
-11
Solution

a+2b+3c=5
3a-b+2c=8
4da—-6b—-4c=-2

In matrix form:

1 2 3|5
3 -1 218
4 -6 —4|-2



1% row is multiplied by 3 and subtracted from 2" row; 1% row is multiplied by 4 and
subtracted from 3™ row

1 2 3|5
0 -7 -7|-7
0 —14 -16|-22

2" row is divided by -7

1 2 3 5
0 1 1 1
0 -14 -16|-22

2" row is multiplied by 2 and subtracted from 1% row; 2" row is multiplied by 14 and added
to 3 row

10 1|3
01 11
0 0 -2]-8

3 row is divided by -2

o O -
o +— O

1
1
1

A P W

3" row is subtracted from 2" row

1 0 1|3
01 0|-3
0 0 1] 4

3" row is subtracted from 1%t row

1 0 0]-1
01 0|-3
0 01| 4
a=-1
b=-3
c=4

Answer: a=-1.



10. Solve the set of linear equations by the matrix method : a+3b+2c=3 , 2a-b-3c= -8,
5a+2b+c=9. Sove for a

2

4

Solution

a+3b+2c=3
2a-b-3c=-8
ha+2b+1c=9

1 3 2 3
A=|2 -1 -3|;B=|-8]; X=|b
5 2 1 9 c

A-X =B;
X=A'.B
Let’s find the inverse of A.

1 3 2

2 —
det(A)=2 -1 -3 =1 +2.‘ ]1:
5 2
5 2 1

=(-1)-1-2-(-3)-3[2-1-5-(-3)]+2:[2-2-5-(-1)]=—1+6-3[2+15]+2-[4+5]=23-51=-28
det (A) = -28

2 -3

-1 -3
5 1

2

~1 -3
=-1.1-2.(-3)=5;
, 1‘ (-3)

All = (_1)l+1 M11 = 5;

Mll:‘

2
5

A12 = (_ 1)1+2 M 12 = -17;

-3
M,, :‘ . ‘:2-1-5-(-3):17;



MB:‘ ;wzzz—5(4)=&

5
Aj = (_ 1)1+3 M,; = 9,

3 2

M,, = =3-1-2.2=-1;
2 1

Ay = (_1)2+1M21 =1
1 2

M,, = =1.1-5-2=-9;
5 1

Ay = (_1)2+2M22 =-9,
1 3

M,, = =1.2-5-3=-13;
5 2

Ay = (_ 1)2+3 M,; = 13;

3 2
M., = =3-(-3)-(-D-2=-7;
. ‘_1_3‘ (-3 (-1)
Aal = (_ 1)3+1 M 31 = 7
M—l 2—Zl.(3)22—7'
¥ 2 -3 -
A32 = (_1)3+2 Msz =1,

1 3 )
M33:2 B =1.(-)-2-3=-7;

A33 = (_ 1)3+3 M 33 = -1,
Cofactor matrix:

5 17 9
C'=1 -9 13
7T 7T =7

Adjugate:

5 1 7
CT=|-17 -9 7
9 13 -7

Inverse of A:



25 11
. 28 28 4
- I VA T |
det A 28 28 4
29 BB 1
28 28 4
The solution:
> 11
28 28 4 3 2
X=A1.B= E g —E-—B:—3,
28 28 4
~9 13 1|9 >
28 28 4
a=2
b=-3
c=5

Answer: a = 2.
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