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Practice problems

1. Solve the system: x+ 2y + z = 4, 3x− y + 2z = 1, and 4x+ y + 3z = 5.

2. Determine if the system x+ y = 2 and 2x+ 2y = 5 is consistent.

3. Find the non-trivial solutions to the homogeneous system x− 2y + z = 0 and 2x− 4y + 2z = 0.
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Solutions

1. Solve the system: x+ 2y + z = 4, 3x− y + 2z = 1, and 4x+ y + 3z = 5.

• Set up the augmented matrix [[1, 2, 1, 4], [3,−1, 2, 1], [4, 1, 3, 5]].
• PerformR2← R2−3R1 andR3← R3−4R1 to get [[1, 2, 1, 4], [0,−7,−1,−11], [0,−7,−1,−11]].
• Perform R3← R3−R2 to get [[1, 2, 1, 4], [0,−7,−1,−11], [0, 0, 0, 0]].
• Identify z as a free variable. Let z = t.

• From R2, −7y − t = −11, so y = (11− t)/7.

• From R1, x = 4− 2y − z = 4− 2(11− t)/7− t = (28− 22 + 2t− 7t)/7 = (6− 5t)/7.

Answer: \mathbfx = \beginbmatrix 6/7 \\ 11/7 \\ 0 \endbmatrix + t \beginbmatrix -5/7 \\
-1/7 \\ 1 \endbmatrix

2. Determine if the system x+ y = 2 and 2x+ 2y = 5 is consistent.

• Set up the augmented matrix [[1, 1, 2], [2, 2, 5]].

• Perform R2← R2− 2R1.

• The resulting matrix is [[1, 1, 2], [0, 0, 1]].

• The second row represents the equation 0 = 1, which is a contradiction.

Answer: Inconsistent (No solution)

3. Find the non-trivial solutions to the homogeneous system x− 2y + z = 0 and 2x− 4y + 2z = 0.

• Set up the coefficient matrix [[1,−2, 1], [2,−4, 2]].
• Perform R2← R2− 2R1 to get [[1,−2, 1], [0, 0, 0]].
• Variables y and z are free. Let y = s and z = t.

• Then x = 2s− t.

Answer: \mathbfx = s \beginbmatrix 2 \\ 1 \\ 0 \endbmatrix + t \beginbmatrix -1 \\ 0 \\
1 \endbmatrix
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