
Handin 3 From Linear Algebra, by Hefferon

When you are working on this material, you must work entirely on your own. You may use
the book or your notes. But you may not work with other people, either in the class our
outside of it, or use other books or the Internet. If you have any questions, email me.

1. Find a spanning set for each.

a) S1 = {ax3 + bx2 + cx+ d ∈ P3 | a− b+ 2d = 0 }

Solution: Think of the restriction as a one-equation linear system. We get a = b− 2d and
c = c.

S1 = {(b− 2d)x3 + bx2 + cx+ d ∈ P3 | b, c,d ∈ R }

= {b · (x3 + x2) + c · x+ d · (−2x3 + 1) ∈ P3 | b, c,d ∈ R }

One spanning set is {x3 + x2, x,−2x3 + 1 }.

b) S2 = {

x

y

z

 | 2x+ z = 0 and x− 2y+ z = 0 }

Solution: The restrictions make a two-equation linear system.

2x + z= 0

x− 2y+ z= 0

−(1/2)ρ1+ρ2−→ 2x + z= 0

−2y+ (1/2)z= 0

Parametrizing with the free variable z gives y = (1/2)z and x = −(1/2)z.

S2 = {

−(1/2)z

(1/4)z

z

 | z ∈ R }

= {

−1/2

1/4

1

 · z | z ∈ R }

This single-element set spans S2.

{
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1/4

1

 }


