
Math 165 Written Homework 7

Due Friday. March 22 at 11:59 pm on gradescope

Problems

1. Prove that W = {p(x) 2 P1(R) | 2p0(0) = p(1)} is a subspace of P1(R).
Determine a basis for W . Justify your answer. Determine dim(W ).

2. Determine a basis for the following subspaces W of the given vector

spaces V . (You do not need to prove that W is a subspace.)

(a) V = M3⇥3(R). W = {A 2 M3⇥3(R) | AT
= �A}.

(b) V = R4
, W = null(A), where

A =

2

4
1 1 0 1

0 2 3 �1

2 �4 �9 5

3

5

3. Determine whether the set S = {(1, 2, 0,�2), (1, 0, 3, 2), (0,�2, 1, 1)} ⇢
R4

is linearly independent. Then determine whether or not~b = (1, 1, 1, 1)
is in span(S). Show your work to support your answer.

4. Let a set S consist of 5 vectors in R5
. Suppose we create a matrix A

such that the columns of A are the transposes of the vectors of S.

(a) Suppose rank(A) = 5. Is S linearly independent? Does it span

R5
? Explain your answers, or explain why there is not enough

information.

(b) Suppose rank(A) = 3. Is S linearly independent? Does it span

R5
? Explain your answers, or explain why there is not enough

information.

1

 



Pf that W is a subspace

let p.tl be the zero vector in P IR That is p.tl is the
constant function that sends all to 0

The o Pci so polxt E W

Died Pelx E W the 2 p.tpzjco 2p.co 2Pa

p.li pali belame p Pat
W

Hence w is close une sur mi
let per fw and 7 E IR

The 2 XpCo X p lo 2h10 XpD XpCD

So W is closed under scalar multiplication

cal Since AE A it met be true that Aii Gii

for each i So 9ii 0 Furter 9 Aij Then a

general vector in W has this form

Treating an fins anda as free parameters

we get the basis

β E EE

fi E

let s.x.ee



The 32s Zt
2 Est ft

A general vector in w has this for

35 ft 32s It s t S E 321110 4 3 91

so β
10,0 1,01

3 3 2,0 3 1,012

We can address both questions at the same time
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