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Question # 1:

Solve the following system by using the Gauss-Jordan elimination method:
x+y+z=5
{Zx +3y+5z=8

4x + 5z =2
The augmented matrix of the system is as following:
1 1 1|5
[2 3 5 8]
4 0 512
Perform row operations until a reduced row echelon form is obtained:
—2R1+R2 [1 1 1 5 ]
—> (0 1 3|-2
4 0 512
—4R1+R3 1 1 1 5 ]
— |0 1 3| -2
10 —4 11-18
4R2+R3 1 1 1 5 ]
— |0 1 3| -2
0 0 131-26
1_13R3 1 1 1 5]
— |0 1 3|-2
0 0 11-21
_ara+rz 11 1] 5
—> |0 1 O0f 4
0 0 11-2
—1R3+R1 1 1 O 7
— |0 1 0] 4
0 0 11-2
—1R2+R1 1 O O 3
—> |0 1 O0f 4
0 0 11-2]
Hence the solution is:
x=3,y=4,z=-2
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Question # 2:

Find the determinant of the matrix with row reduction method or cofactor expansion:

1 0 2 -1
13 0 0 5
A=10 1 4 =3
1 05 0
Row Reduction Method:
1 0 2 -1
3 0 0 5
2 1 4 -3
1 05 0
1 0 2 —1]
0 0 -6 8
3R1+R2 - 2 1 4 —3
1 0 5 0 |
(1 0 2 —1]
0 0 -6 8
2R1+ R3 - 01 0 -1
1 0 5 0]
1 0 2 -1
0 0 -6 8
1R1+ R4 - 01 0 -1
0 0 3 1
1 0 2 -1
01 0 -1
R2 & R3 - 0 0 —6 8
0 0 3 1
1 0 2 -1
01 0 -1
670 0 1 -2
3
0 0 3 1
1 0 2 -1
01 0 -1
- — 4
3R3+ R4 - 00 1 2
3
0 0 0 5
1 0 2 -1
- 01 0 -1
Restore the R3 to original — 0 0 —6 8
0 0 O 5

Multiply the main diagonal elements:

—(1x1x(—6)x5) = 30 Ans
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Cofactor Expansion:

1 0 2 -1
det(4) = 300 ; expand with second column
2 1 4 =3’
1 05 0
3 0 5 1 2 -1 1 2 -1 1
det(A) =-0|2 4 -3|+0|2 4 -3[—-1|3 0 5|+0]3
1 5 0 1 5 0 1 5 0 2
1 2 -1
3 0 5
det(d)=-0+0-111 5 ol+o0
(a)
1 2 -1
det(a) =13 0 5 |;expand with second column
1 5 0

det(@ =—2|> P|+oft Y55 7|
det(a) = —2(0 — 5) + 0 — 5(5 + 3)

2
0
4

= —30; putting it back in main determinant

(=30)
det(A) =-0+4+0-1 (@) + 0= 304ns

-1
5
-3
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