
Math 3120, Linear Algebra, Spring 2026, Homework 3

1. Suppose that v1 and v2 are orthogonal vectors. Show that if w is in the span of v1 and v2 – that is, if
we can write w = a1v1 + a2v2, then we have ai =

w·vi
vi·vi .
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2. (for completion)

Use the previous answer to write a solution to Suppose that v1, . . . vr are the rows of a matrix A. That
is, we have

A =


−v1−
−v2−
− · · ·−
−vr−


Explain why we may perform a series of row operations so that the resulting matrix

A =


−w1−
−w2−
− · · ·−
−wr−


has its rows mutually orthogonal.
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3. Consider the system of equations x1 + 2x2 = 0, x2 − x3 = 0 in R3.

Find a pair of vectors v1, v2 which are orthogonal to each other, such that vector w is a solution to our
original system of equations if and only if w is perpendicular to both v1 and v2.
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