















Homework 1 Jan 2412025

Rubric

1.2 1 7 11 12 13 18

1.3 1 5 8 11 12 13 15 17 22

Grading Scheme
Hw counts 8marks on Canvas

5points perproblem
Total 50 points
So final score is

55 8

81.2 Graded
15 Not graded

7 Graded 17 Graded
22 Not graded11 Completion

12 Completion

13 Graded

18 Not graded

1.3 1 Graded
5 Not graded
8 completion

11 Graded
12 Not graded

13 Graded



Question 1 81.2 ar 1

a True by definition V53
start at

5 pointsb False by Cor 1 page 12

and lose

c False take the vector x 0 EV
05

for each

d False take to scale a o e f
incorrect

e True

f False rows by columans

g False 3024204 1 ate 022 attract it

4 False 3 241 3702 2 2 1 degree 3

i True
Rubric Question
Start with 5 points and 0.5

j True for each incorrect

C True



Question 1.2 1hr7

FCS R All realvalued functions from

0,13 R Equality and Algebraic

flt 2 1 operations are defined

g t 1 4 25

hit sty
pointwise

How do we define equality We say

f g in FIS R to mean fit get tes

Proof
To show f g in FCS IR we need to show

flt g t for all t.ES Indeed

f o 1 and glo 1 fco geo
1 3 ad gel 3 f 1 gas

So fit glt tes 20113

And hence f g in FCS IR

Similarly check

fig o 2 410

fty i 6 hit



Rubric Question 2

I point completion
I point each

f o gro
f i g i

f g o 410

fly 11 her



Question 81.2 nr 4

let V 03 consisting out of a single vector

and define 0 0 0 and C 0 0 CEF

Prove that V is a vectorspace over F

Proof

F Check that vxv v at Fxv welldef
52 Associaty

0 o 0 0 0 0 oto to 0 0 0

all 0 oto 0 to 0

v52 Commuting O tO 0 02 0

S3 0 is the adder identity

V54 the addite inverse of OEU it 0

v55 ab x also

ab 0 0 at a b 0 a 0 0

s 6 a caty axt ay well a loto a 0 o

s 7 tb 0 0 g o b o
ad a 0 9.0 0 0 0

58 1.0 0

n



Question 4C 81.2 nr 12

let E FEFCIR.IR fl t Fct
ER

show that E is a vector space under

pointwise addition and scalar multiplication

Proof
let Z R R by Z t 0 VEER

Then forany ft E we live Ztf defid by
f t ZCt flt But the f t on flt t

Ztf f in E

Also Z t 0 ZG t ZE E

Distribute associate folks from IR

Check fig t fee go t 4 get 2 t

so fege E
Sam with Cf

By subspan test E subspa of F CR IR



Question 5 1.2 nr 13

No we can find an axiom in the definition

of vector space that does not satisfy

Proof We show that does not have an

additive identity V53

First observe that
1 0 10,1 1 0 0.1 1,0

and 0,1 1,0 0 1 1.0 c 0

showing that 0,1 is a candidate

for the additive identity By uniqueness its

the only candidate

But 0 1 is not the additive identy because

otherwise 1,0 aib 0,1 for some

d b EV Which is a contradiction sine

0.6 1 for any beR
pg



Method 2 Fails a distributive law

Proof Recall V5 8 who
α β V αv pv for all scalars α

and vectors V
atb say acting scary

β x y axg bony

Bsay
axth gg

Obserce that p 2 314

212 3,4 2 2 314 12 4

but

2 3,4 2 314 2 3,4 2 3,4

624 6 4

6 6 4.4
12 16
12 4



Rubric
2 points for correctly determine
Vector space or not

3points for justification

class notes

To prove something is not

a you need to provide
a concrete example



Question 6 81.2 nr 18

Given a set a dz la azeF3
for some field F

Define
Ai Ar bi.bz a 26 azt3bz

and

c ai dz i car car

Is a vector space over R with

these operations

No VxV V is not commutative

Take F R

1 1 2,2 1 212 312

5,7

2,2 1,1 2 24 2 34

4,5
5,7

showing that is not a vector space



Question 7 81.3 nr 1

a False W needs to be over same field same operts as
as

4 False no additive identity
4 True choose w 03 IV
d False C 1 1 A 0,2 cold not a subs ofLR
Ve True A in A er A non

are only possible to entis
Ve False

Tr A A A FMnxn F

69 2 1 1 1

Vg False as sets W R so W R



Question 8 1.3 nr5

Show that AtAᵗ is symmetric
for all square matrices A
Recall that symmetric meas Bt B

By ex 3 aA bB
ᵗ aAt sBᵗ

Indeed summing first and then transposis

is the same as transposing the suming

Also A A

Thus

ATA At A A At

and

A At
ᵗ Atat as required

As required

completion



Question 9 81.3 nr 8

a w a ER

ITER 3
Yes its a line through the origin

b We ᵗ
1 site

No O W2

a Ws or 0

Yes Wz forms a plane in IR

Chose h and defin h R IR by

4 v uch so W Kerch

d Yes Wh is a subspa same idea as c

e



f No

Wo R 59 3922 6as o

if
well 5a 39 69,2

L
51172 31272 619372 0

5 12 6 9 2 0

693 7

as F

so two we sin

30
18

512 3 4
2
61268

10 3.16 6 4

10 48 28

10 20
scalar malip

10 o

Not closed
war



Question 10 1.3 Mr 1

Recall PCF polynomials with coeffin F

when F is a field

Fix nscl

Is Wn FEPCF 7 0 or deg f n

well Wn has the zero polynomial

But x x 1 x xx x o

nor have degree n Hera Wn not closed

under addition

Rubric
2points for stating not a vector space
3points for justification



Question V1 81 3 Mr 12

Prove that the set of men upper triangula

matrices is a subspace of Man F

The zero matrix is upper triangulo

Summing two triangulo matrix leaves it

triangulo sin 0 0 0 in all entris needed

to be 0

Scalar mulpl leae o's in correct enk

By subspace test we ha a subsp



Question 12 1.3 no 13

Hint Apply the subspace test

Fix So ES and

let w fEF S F f so 03

W is a subset of the vector space F S F
The zero function in FCS F is the function

f S SF defined by f s o SES

In particular flso 0 W contains to
zero function

let g h E W Then

9th So g so h so 0 0 0

Here gth t W

let EF Then
g so gasol 2 0 0

This dg EW

By subspace test W is a subspace of V

Rubric

2 points conclusion

3 points justification



Question 13 81.3 nr 5 Not
Graded

Proof let W f IR DIR f exists

The following follows from Calculus 2

Sine differentiable functions are continuous

we know WEIR
The 200 function is differentiable sire all

constant functions are differentiable

Recall that derivative are defined through limits

And by limit laws

it follows that the sum and scalar

multiplication of differentiable functions are

differentiable
Recall that for f EW wi define
the derivates

f t 15 Left
so if gew then

Not needed

ftg t 1 ftgkt.hn sKt for hw
submission

L the 1 914 41

f t g t



By the subspace test it follows that
W is a subspace of CCR

In



Question 14 81.3 nr 17

The goalof this exercise is to see that the

condition W can be used instead of
OEW

Proof let Vbe a vector space over a field F and

W EV

If W is a subspace the three assumptions

follows from definition
for the converse suppose W 0 and that

aty axe W for all age W a GF

Since W we know V E W

Consider the additive invest in V of denoted V

since DV we know the additive inven

of V is in W Then V C V 0 EW

By the subspace test we know W is

a subspace of V

Rubric
I point W subspace 3 conditions
2 points using W closed under addition
2points using Websed under scalar malt



Or 4points for the following

Assure W EV vector space wtf
ax xty EW a yew atf

Take scew Then 0 x EW V

So 0 x EV the 07 0 OEW

Must justify why 0 x 0



Question 15 81.3 nr 22

Prof let E f F Fel f is even
Not

Graded

and 0 f Fi Fz f is odd

Recall that ZEFCF Fz is the function

sit z t 0 for all tEF

So Z t 0 Z t and Z t 0 Z t

for all tEF implies that ZEE and ZEO

Next let fige E Observe that for ttFi

fty t fl t get stiff EEf t g t
f g t

This fig E E Also for EF2 we have

f t α fl t

FLE

f t

which shows at EE By the subspace test
it follows that E is a subspan of FCFF

A similar argent shows 0 is a subspace of
FCF Fz


