
 Homework 4 Due Feb 12 2025

Solutions and

Rubric

2.2 1 2 a 5 c 10 17

Grading Scheme
Hw counts 8marks on Canvas

5points perproblem
Total 50 points
So final score is

55 8

Graded
completion

Not graded



Question 1 FIS 2.2 nr 1

Given a vector space V W both finite

dimensional with ordered bases β ad 8

And T U v W linear transformations

a True attn v w form a linear transformation

b True sire T U implies Tad

U agree on a basis for V

Ic False

fly That

I
nxm

d True Ttu 33 u

e True L v w is a vector space

f False L 122,143 L R R



Question 2 82.2 nr 2

Calculate matrices for linear transformation
wrt standard bases β and 8 for R IR

a T R R gin by

of in

E tl
who 3 4



Question 3 FFS 82.2 5

c Given tr Maxe F F Compute tr

Recall that 3 3 133
is a basis for Maxe F and 13 form a

basis for F

Then
tr tr 3 3 3

I 0 0 1

d Define T PLR IR by T 419 fiz
Compact CT with respect to 1,7223 and

13 Note T must be 1 3

well TCI T x T x2 1 2 43



Question 4 FLS 82.2 rr 10

Given a vector space V with basis

β 201 Vn3 Def V0 0

Recall tht then exists a unique linear 7 U V

sit TLV Vjtuj 1 Find T3β

l lwell

fingers terns

well T Vi V tro V ritorat toun

T V2 Veto r 2v oust _torn

Thin
untun out the un

t





Question 5 FIS 82 2 nr 7

Given finite dimensional vector spaces

V W sit dim v dim w and T v W

a linear transformation

Find bases β ad 8 for U W

respectfully sit T is diagonal

PE Take β EV Un3 a basis for V

Then Tevil Trun is a generating
set for RCT By the replacement

applied to G TCV 7 Trun and

to empty set it v 2 we get
a subset of G that form a basis for RCT

By relabelling let Tail Thia 3 Ken

be the basis obtained from above

Now extend 8 TCU Thc Wyatt win 3
to a basis for W



Now we need to charge the basis

for V

Indeed TCV might not be zero for

K Cj n But we have the following

Fix KL jen and consider T Vj
Sine Uj Espen TCV TLV 3 we

know scalars 2 α 5

Vj α Teri

Vj Teri 0

Call Vj Vj Eid vi

Now consider a new basis for

namely

Be Vi V2 Uk Vin tn



To show our new set ps is linearly

independit observe

91V1 t dicktake Vice t anin 0

we can rewrite this as a linear combination

of the original Evi un and apply
linear independence to get di o i

And here we have a set of n
linearly independent vectors in an n dim space
thus its spans the space

So pi is a basis for V when

TCV 1 414 to T Va own

i

TVic o.tv t 1 Tla t town

TVic 0 074017 O wn

Sit



TI
f

0

Rubric
2 points for basis on V

2 point for basis an W

I point writing matrix of t liner transf



Method 2

Given a linear transformation T W

between finite dimensional vector spaces

dimer dimca

let k dimcker 7 and Evi Vic

basis for Ker 7 By the replacement theoren

we can extend to a basisβ EVi un

for V

Claire T VkH TCVk is a basis

for RCT

First observe that sine Eve Un span

we law span Tail Tcn RCT

Sine TCV TUK 0 he get

Spn TCVicti Tcn RCT

For linear independence suppose

di TCV 0
j ktl



T Exitivi 0

i ktl

Efi vi Ekeret Sine Evi ve

basis for Kelt we get

Exivi E Bivii ktl

Epiv Efi vi o

Apply linear independent of Vn

to conclude α 0 i ktl n

as needed to Conall TCVicti T un

basis for the RCT

Extend 8 T Vict Tunt Wi Wk to

basis for W

Then TCV 0 otcupt.net ow t town

TVic

TUKI T UKI



i

T un Trun

the
T

iii


