
 Homework 2 Due Jan 29 2025

Solutions and

Rubric

1 4 1 2,3 5 6 12

1.5 1 3 415 7 10 16 18 20

Grading Scheme
Hw counts 8marks on Canvas

5points perproblem
Total 40 points
So final score is

5
1 8

81.4 Graded 16 Not graded
2 Completion 18 Not graded
3 Completion 20 Graded

5 Completion

6 Not graded
12 Graded

1.5 1 Graded
3 Not graded

4 Not graded

5 Not graded
7 Not graded

10 Graded



Question FIS 1.4 nr 1 Graded

a True sine Ovi h WES
where 5 10

b False span d 03 by convention Pse30

c Tree let W NEU U subspa of contains S3

Since spoils is a subspace contas S

W spanis But sim Spacs smallot

subspace conts S thmc.si and Wis
a subspa sat 5 spanes EW

d False
any

non 200 conskt

e True

f False 204 22 3 has no solution
52 752 3



Question FIS 1.4 nr 2 completion

a 221 222 3 3
2

321 322 2
3 524

x1 x2 2 kg 24

2 1

Solve Ax b with row reduction

I

b Complete
c I complete
d complete
e complete



Question 3 1.4 no 3 completion

Given vectors in 113

determine if the first vector is in the

span of the other 2

a Yes

v ve f us

Thatis solve a bER in

1
By R3 b 3

By R1 at 21 3 2 9 4

This V 402 3V3
Unique solution

b Yes v v2 v3

Solve a bER if possible

ital EY
z



at

09 b 83
b 8

Thus V 5V2 863

c
complete

vi ve r

Solve a b ER if possible

1 1 E
R a 5 z

R 29 36 1 l a b 2

56 5

R3 39 25 0 5b 6

R2

b 95
This no solution exists and V
is not in span Vive



e Complete

f Couplet



Question 4 1.4 no 5 Not graded

Determine wheter the given vector is in

the span of S

a v s 113

That is can we solve for a b EIR in

af b

i f
3 2 2 1

By inspection a 1 b 1 solves the system

b complete
c complete

d Complete



e p 23 2 2 32 3

S x tx txtl a txt 1 etc

Observe

23 24 1 22 741 203 e spacs
2 2 1 2 1 22 E spacs

So spn s x x 2 1

Solve a b CER

203 227 3243

ax bx c atl

Ths a 3 5 2 c 3

shows pespan
s



f p 223 22 2 3

S 23 242 1,22 241 octt

Observe tht for a b CER

273 7022143
a 23 22 24 b 24 41 c acte

ax atb z atbtc at atbtc c

Then atb 1 atbtc 1 atbtc 3

But 1 c 1 0 2

and 1 C 3 C 4 a contact

Tho no such a b cell exists

and p span s



g A s 1,83

To get 4 in the bottom right we need

4 8 Then we need

to get 2 in the top right and

we have And we need 3

Then

4

as required to show A is the the span of 5



Question 5 1.4 no 6 completion

Obsene that span F

sine 9 21

i i

C

showing span 3

span 1,43
p3



Question 6 1 41hr12 Graded

let V be a vector space and WEV

Then W is a subspaceof V iff spacw W

Proof Since Spank is a subspace of V

we know span W implies w is a

vector space of V

For the other direction suppose W is a

subspace of V
First let WEW Then I w w showing

w is a linear combination of elements in W

Thus WE Span w and W Espalw

To show Spancw EW we apply Than 1.5 page31

to know that spank is contained in

every subspace that contain W Since

W is a subspace containing itself it
follows span w EW

Hence Spank W I as required if



Rubric
point spacal w W is a subspace of
Ifw Subspace ten

3point span w E W

I point we spara
use of double
set inclusion

At least two ways to show spaca w

Spantwl is thesmallest subspace of contain's W

Induction on terms in a Linear combination

Section 1.5 Linear Dependence and Independence



Question 7 81.5 nr 1 Graded

a False s É is linery
dependent sin 0 2 3 1 11 but

V3 not a linear combination of V1 al Ve

b Then becad 1.0 0 is a non tried lin cons

C False there is no vectors to choose from in 0

d Faise 5 when is c 2

e True converseof 1.6

f True



Question 8 81.5 hr 3 Not graded

Show that the following subset of Max F
is linearly dependent

1 11 1 1113
Observe that

t Y.la tasl fm i1
a



Question 9 1.5 hr 4 Not graded

show tht e er en F is lineas indp
where

ej long in 5th cop

Pf Suppose

diej

E I
α 0 i l n

Heres ei3i linearly independet in F



Question 10 81.5 hr 5 completion

Recall Pnlf denote the vectorspan of
polynomial f degree at most n

Show that 81,74 an is linearly

independent in PaCF

We say Epix Eobix in Palf iff

di bi for all 1 0,1 in

So suppose do 4 Xix and 0

By definitive of equality to the zero polynomial

that mean α 0 for all 1 0 1 n

Hence 1,74 2n is linearly independent



Question 11 81.5 nr 7
Not Graded

Find a linearly independent set that generate

the subspace f diagonal matrics in M2xz F

consider s

Spoils Drag2 2 F sine

a

Also S is lineary independet since

a af
iff

1 1 1
iff

α 0 and 22 0



Question 12 81.5 hr 10
Graded

Find three lineary dependent vectors in 1R

sit non of the three are scalar multiples

of each other

Consider

1 of 1
2pts for not being

scalarmultiple of each
other

4

Non is a scalar multiple of the other
Sim they don't have zero in some

compont
3pA for linear

I dependee

a of at
showing depender

d



Not GradedQuestion 13 81.5 nr 16

let V be a vector space SEV Show
that S is linearly independent iff

every finite subset of S is linearly independet

Proof Every subset of a linearly independet

set is linearly independent follows from

the corollary on page 39

For the converse suppose that every
finite subset of

S is linearly independent

we need to show tht the only way to express ten
zero vector as a V c of elements of S is the trivial one

Take 8 Se Su ES 4 an EF

and suppose Edisi 0

to show S is linearly independent we need

to show αi o for a 5 1 n

Well S Sn S a finite subset of
S By our assumption Ssi 53 is

linearly independent The α 22 dad

But this just showed S is linearly inept



Question 14 1.5 nr 18 NotGraded

Given a SE PCF of non zero polynomials
sit no two polynomial in S have

the same degree Prove that S

is linearly independent

Proof To derive a contradiction suppose
5 is linearly dependent That means
there exists distinct Pr Pc pict S
and di KEF at least one α to

s.tk
Σxipi o

5 1

By relabeling we can assure α 122 de 0

and dey p deg Pe deg pic
where strict inequality come from our

assumption in S let M deg pic

Sime deg pi M for all i l E

it follows that 47cm is the only term
in Edipi raised to the power m

They 2PM 0 4 0 a contraded

Heru S is linearly independent



Question 15 1.5 no 20 Graded

show that fit ert get est
where ser are linearly independent in

FCR R

Pf to derive a contradiction sippon est est
are linearly dependent That is 7 a b EIR s t

at least are non zero say a 0

aest bert o EER

The a esto be to a b

But the aest bet aert
est ert FEER

Sine the exponential is inject this meas

st rt EER In patical t 1

sit 5 P contradiction

Hena est en lineary indeperer in FCRIR
whenever Stt



Rubric

2ph setty up aest bert 0

2pts for justify's why a b 0

or proceed via contradiction

I pt for using injectivity of exp


