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Ex1: Solve the system of the linear equations.
3Z-Y-5=0
SK+2Z-17=10
3X-Z+2Y=4
Solution:

Step 1: Transfer the linear equations to matrix form:

Rearrange the equations:
-¥Y+3Z=5
5X +2Z =17

3X+2Y-Z=4

0 -1 3 5
[5 0 2 ] X|¥| = 1?]
3 2 -1 ¥4 4
Step 2:
Change the location of row 2 and |:
s 0 2 17
Iﬂ -1 3 |x|¥|=|5 ]
3 2 -1l |Z 4

Multiply row 1 by (1/5):
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1 0 04 3.4
0 -1 3 |x|¥|=]5 l
3 2 -1 Z 4
Multiply row | by (-3) and add it to row 3:
1 0 0.4 3.4
0 -1 3 ] X :] =| 5 ]
0 2 -2.2 Z —6.2
Multiply row 2 by (-1):
1 0 04 3.4
[n 1 -3 ]x :]: -5 ]
0 2 -2.12 z —6.2
Multiply row 2 by (-2) and add it to row 3:
1 0 0.4 3.4
Iﬂ 1 —3] x|Y|= —5]
0 0 3.8 Z 3.8
Multiply row | by (1/3.8):
1 0 0.4 3.4
0 0 1 Z 1
Multiply row 3 by (3) and add it to row 2:
Also multiply row 3 by (-0.4) and add it to row | :
1 0 0 X 3
Iﬂ 1 0|x|¥|= —2]
0 0 1 V4 1
Step 3:
X=3
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Ex2: Solve the system of the linear equations.

3X+2Y =4
2X-Y=-9
X+3Y =13

Solution:

Step 1: Transfer the linear equations to matrix form:

3 2 4
X _
2 -afx [ - |l
1 3 13
Step 2:
Multiply row 1 by (1/3):
1 0.67 1.34
X _
2 o1 |-
1 3 13
Multiply row 1 by (-2) and add it to row 2:
1 0.67 1.34
0 -2.34 x[ﬂ: —11.5'?]
1 3 13
Multiply row 1 by (-1) and add it to row 3:
1 0.67 1.34
X _
0 -2.34 x[Y]_ —11.5?]
0 2.33 11.67

Add row 2 to row 3:
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1 067 1.34
[u —2,34] < [X] = —11.5?]
0 0 0
Multiply row 2 by (-1/2.33):
1 0. ﬁ'? ] 1. 34]
I]

All elements of row 3 have to have the value of zero since only variable are

H

unknown.
<[] =

Multiply row 2 by (<0.67) and add it to row 1:
1 0
0 0

Step 3: Solve the matrix equation and as follows:

1 Dﬁ'?]

—2

X =-2

Y=5
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Ex3: Solve the system of the linear equations.
4X-Y-Z=1
-X+2¥-2=1
-X-Y+65Z=1
Solution:

Step 1: Transfer the linear equations to matrix form:

4 -1 -1][X 1
-1 2 -—1||¥|= 1‘
-1 -1 651172 1

Step 2:

Multiply row 1 by (1/4):

1 -0.25 -0.25 0.25
-1 2 -1 ] )}‘*] =] 1 ]
-1 -1 6.5 1lZ 1
Multiply row 1 by (1) and add it to row 2 and 3:
1 -0.25 —0.25 0.25
[l] 1.75 —1,25] :]= 1.25]
0 -1.25 6.2511Z 1.25
Multiply row 2 by (1/1.75):
1 -0.25 -0.25 0.25
[ﬂ 1 —l].'?lq Y= ﬂ.?ld—‘
0 -1.25 6.25 1\Z 1.25
Multiply row 2 by (1.25) and add it to row 3:
1 -0.25 -0.25 0.25
[ﬂ 1 —ﬂ.?l*% Y|= ﬂ.?lq-‘
0 0 5.35 VA 2.143
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Multiply row 3 by (1/5. 358):

1 -025 -0.25][X 0.25
[I] 1 -0.714||Y | = l].'?14]
0 0 1 ¥4 0.4
Multiply row 2 by (0.25) and add it to row 1:
1 0 -0.437[X 0.43
0 1 —-0.714||¥|=1]0.714
0 0 1 ¥4 0.4
Multiply row 3 by (0.714) and add it to row 2:
Also multiply row 3 by (0.43) and add 1t to row 1:
1 0 0]/X 0.6
Il] 1 0]|¥Y|=1]1 ]
0 0 11LZ 0.4

Step 3: Solve the matrix equation and as follows:

X=0.6
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Homework

Solve the system of the linear equations.
3V -1=2-2X

3X+3Z=4Y -1

2ZX+Z=Y-3

3X+Y=4+12Z




