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Question 27.1: Solve the following linear system using Gaussian elimination:

2x1 − 3x2 + 4x3 = 5
3x1 − x3 = 0
5x1 − 3x2 + 3x3 = 5

Question 27.2: Solve the following linear system using Gaussian elimination:

2x1 + 3x2 + 4x3 = 5
4x1 + 6x2 + 3x3 = 0
6x1 − x2 + 2x3 = 5

Question 27.3: Solve the following linear system by Gaussian elimination:

2x1 − 3x2 = 5
6x1 − 9x2 = 10

Question 27.4: Solve the following linear system by Gaussian elimination:

2x1 − 4x2 + 8x3 = −2
2x1 + 6x2 + 3x3 = 6
6x1 − 2x2 + 27x3 = 2

Question 27.5: Solve the following linear system by Gaussian elimination:

2x1 − 3x2 + 4x3 = 5
3x1 − x3 + x4 = 6
5x1 − 3x2 + 3x3 + x4 = 7

1



Question 27.6: Find the mistake in the following description of solving the system:

2x1 − 3x2 + 4x3 = 5
3x1 + 2x2 − x3 = 0
x1 + 5x2 − 5x3 = 5

Step 1: The augmented matrix is [A, ~b] =

2 −3 4 5
3 2 −1 0
1 5 −5 5


Perform Gaussian elimination:

Step 2:

2 −3 4 5
3 2 −1 0
1 5 −5 5

 R1↔R3−→

1 5 −5 5
3 2 −1 0
2 −3 4 5



Step 3:

1 5 −5 5
3 2 −1 0
2 −3 4 5

 R27→R2−3R1−→

1 5 −5 5
0 −13 14 −15
2 −3 4 5



Step 4:

1 5 −5 5
0 −13 14 −15
2 −3 4 5

 R37→R3−2R1−→

1 5 −5 5
0 −13 14 −15
0 −13 14 −5



Step 5:

1 5 −5 5
0 −13 14 −15
0 −13 14 −5

 R37→R3−R2−→

1 5 −5 5
0 −13 14 −15
0 0 0 10



Step 6:

1 5 −5 5
0 −13 14 −15
0 −13 14 −5

 C37→C3+C4−→

1 5 0 5
0 −13 −1 −15
0 0 10 10



Step 7:

1 5 0 5
0 −13 −1 −15
0 0 10 10

 R27→R2/(−13)−→

1 5 0 5
0 1 1/13 15/13
0 0 10 10



Step 8:

1 5 0 5
0 1 1/13 15/13
0 0 10 10

 R37→R2/10−→

1 5 0 5
0 1 1/13 15/13
0 0 1 1


Step 9: The resulting matrix in row echelon form represents the system

x1 + 5x2 = 5
x2 + 1

13x3 = 15
13

x3 = 1

Step 10: By back-substitution we find that the solution is the vector with coordinates x3 = 1,
x2 = 14

13 , and x1 = −5
13 .



Question 27.7: Find the mistake in the following description of solving the system:

2x1 − 3x2 + 4x3 = 5
3x1 − x3 = 0
5x1 − 3x2 + 3x3 = 5

Step 1: The augmented matrix is [A, ~b] =

2 −3 4 5
3 0 −1 0
5 −3 3 5


Perform Gaussian elimination:

Step 2:

2 −3 4 5
3 0 −1 0
5 −3 3 5

 R17→0.5R1−→

1 −1.5 2 2.5
3 0 −1 0
5 −3 3 5



Step 3:

1 −1.5 2 2.5
3 0 −1 0
5 −3 3 5

 R27→R2−3R1−→

1 −1.5 2 2.5
0 4.5 −7 −7.5
5 −3 3 5



Step 4:

1 −1.5 2 2.5
0 4.5 −7 −7.5
5 −3 3 5

 R37→R3−5R1−→

1 −1.5 2 2.5
0 4.5 −7 −7.5
0 4.5 −7 −7.5



Step 5:

1 −1.5 2 2.5
0 4.5 −7 −7.5
0 4.5 −7 −7.5

 R37→R3−R2−→

1 −1.5 2 2.5
0 4.5 −7 −7.5
0 0 0 0



Step 6:

1 −1.5 2 2.5
0 4.5 −7 −7.5
0 0 0 0

 R27→R2/4.5−→

1 −1.5 2 2.5
0 1 −14/9 −15/9
0 0 0 0


Step 7: We have transformed the augmented matrix of the original system into an equivalent
matrix in row echelon form that represents the following equivalent system:

x1 − 1.5x2 + 2x3 = 2.5
x2 − 14

9 x3 = −15
9

0 = 0

Step 8: Since the last equation does not make sense, this system is inconsistent.


