Book Elementary Linear Algebra 2" edition by
Stanley Grossman, Exercises

Jason Sass

May 28, 2025

Chapter 5 Vector Spaces

5.2 Definition and Basic Properties

Example 1. Let L = {(z,y) e R? : y = 2z + 1}.
The set L under addition and scalar multiplication defined on R? is not a
vector space.

Proof. Let p,q € L.

Since p € L, then there exist z1,y1 € R such that p = (z1,y1) and y; =
2531 —+ 1

Since ¢ € L, then there exist z3,y2 € R such that ¢ = (22,y2) and yo =
2.132 + 1.

Since p = (z1,41) and ¢ = (v2,y2), then p + ¢ = (z1,y1) + (T2,92) =
(z1+ 22,71 + y2) € R2.

Observe that

nty = (ei+1)+ 2w +1)
= 2x1+ 219+ 2
= 2(z1 +x2)+2
# 2(x1 +x2) + 1.

Hence, y1 + y2 # 2(x1 + x2) + 1.

Since p + ¢ = (z1 + 22,91 + y2) € R?, but y1 + y2 # 2(x1 + x2) + 1, then
p+q ¢ L, so L is not closed under addition defined on R2.

Therefore, (L, +,-) is not a vector space. O

Proof. Observe that (R?, +, ) is a vector space over R, and the additive identity
is the point (0,0) € R?, and L C R2.

Since (0,0) € R?, but 0 #2-0+ 1 =1, then (0,0) & L.

Since L C R?, but (0,0) ¢ L, then L is not a subspace of R?, so (L, +,-) is
not a vector space. O



