
Linear Algebra Quiz 7

Name: Id No.: Class:

Problem 1: Let V denote the set of all solutions to the system of linear equations

x1 − x2 + 2x4 − 3x5 + x6 = 0

2x1 − x2 − x3 + 3x4 − 4x5 + 4x6 = 0.

(1) (8 points) Find the dimension of and a basis for V .

Solution. dimV = 4 and

β = {(1, 1, 1, 0, 0, 0), (−1, 1, 0, 1, 0, 0), (1,−2, 0, 0, 1, 0), (−3,−2, 0, 0, 0, 1)}
is a basis for V . �

(2) (2 points) Show that S = {(1, 0, 1, 1, 1, 0), (0, 2, 1, 1, 0, 0)} is a linearly
independent subset of V .

Solution. Let a(1, 0, 1, 1, 1, 0) + b(0, 2, 1, 1, 0, 0) = (0, 0, 0, 0, 0, 0), then
a = b = 0. Hence S is a linearly independent subset of V . �

(3) (8 points) Extend S to a basis for V .

Solution. {(1, 0, 1, 1, 1, 0), (0, 2, 1, 1, 0, 0), (1, 1, 1, 0, 0, 0), (−3,−2, 0, 0, 0, 1)}
is a basis for V . �
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