Homework #8 MATH 237 — Linear Algebra I

due Thursday, Nov 5, in class

Please print your name:

Problem 1. For each of the following sets, decide whether they are a vector space. Briefly indicate your reasoning!

2 ta,beR

2b a,beR

y | 2z—y=1

y | 2?2+t +22=1

y|:x+y+220

(a) V:{
(b) v_{
(c) v_{
(d) V:{— _
(e) V:{
(f) V:{

Solution.

(a) V is not a vector space because it does not contain the zero vector.

1 0 a 1 0
(b) V is a vector space because V_span{{ 0 },[ 2 }} (Note that { 2b }—a[ 0 }—i— b[ 2 })
1 1 2a—b 1 —1

(c) V is a vector space because V =null([2 —1 —1]).

(Note that 22 — y ==z is equivalent to [ 2 —1 —1] =0.)
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(d) V is not a vector space because it does not contain the zero vector.

(e) V is not a vector space because it does not contain the zero vector.

1 1
(f) V is not a vector space because it contains { 0 } but not —1- { 0 } O
0 0

8
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Problem 2. Write V = { Y J : 2z —y=w p as a null space and determine a basis.
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Solution. Note that 2z — y =w is equivalent to [2 —1 0 —1 ]{ ‘Z J =0.
w

Hence, V=mnull([2 -1 0 —1]).

The general solution to [2 —1 0 —1 J&=0 is given by
[ %sl +%33 -‘ { 1
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1 0
51 =s +s +s
5 0 0

xr=
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A Dbasis for V is therefore given by { (1J
0
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