
 Homework 6 Due Feb 26 2025

Solutions and

Rubric

Grading Scheme
Hw counts 8marks on Canvas

5points perproblem
total 25
So final score is

55 8

2 5 no 1 Graded

no 2 Graded

Mr Bad Graded

Gradedhr 5

nr 7 completeness

83.1 no 1 Graded

hr 4 Graded

hr 6 Completeness



Question 1 82 5 nn 1 Graded

a False

Given β Exi an β a an

ordered bases for a vector space V

Then Ivpp has jth column the

vector Kj β

b True

Its inverse is the chargeof co ordinates back

c True

Given bases β β for v and Q Iv

Then Q Iu ββ and

T I
β
T
p

I

d False

3 1 31 but

B Qt A Q

but BY A



e True
The inventable matrix realizing the similarry is

the change of basis



Question 2 2 5 nor 2 Graded

Given ordered bases β β find the

changeof co ordinate matrix changing β co ordinates

into β

a β 3 β 3

well I

b β 5 3 β1153.1

Then
a 5 b 5 41

And 5 c 5 d

C 29 5

3C d o
d 3c 50 5

c I

d 3



so I 4

c β
β E t

α 42

L ill
solve

s
Solution

I pi
9 Bi 5 β

313

Solve
91

I fil



d β 33,1433

β 151,43
4 22

Y

solve Y 2 33 3

Y β Be

Y B

solve B Y B

Thus I 14



Question 3 2.5 or 3aid Graded

Given ordered bases β and β for PacIR

Find the change of coordinate matrix that

changes β coordinates into β coordinates

a β 72,7113 and

β dzx t a x do b2k tbixtbo czx axtco

iii tip Example

bzk tbix be I

bzx tbixtb.jp
the polynomial

92224 a x do ePack

from its coordints

axtanco
p

to

Esg.gg



d β 2 2 2 4 422 32 2 222 3

β at 241 x t 2 13

x txt 4 α x2 x 4 dz acts 43 22 1

it 3 k 22 2 x it22443

iii Gina.tl
1

4
2
32 2 β x2 atl βz 2 1 β 22 1

save

1 11s
2 2 3 8 x2 atl 82 2 1 83 22 1

solve

E p

solution



Question 4 2.5 nor 5 Graded

let T be the linear map defined on

P R by Tcpa p'in
let β Elik and p Eltx 1 7C basis

for P CR

Use the fact that

to find T
p

Well T3pl Iv ββ T IT

when
I iiiand

I CI

Iii
T



so 3ps b

C 3

I



Question 5 82 5 nr 7 completeness

let y mx m o Find expresion for
T IR R whee

1 T is reflection of IR about yeux
2 T is orthogonal projection onto 2

Idea We know in the standard basis

1 T 5 is reflection accross y o

2 T Y is orthogore projection onto

y o

y ma

A
m

if c

I
c meet

Y n o

s 151 YL



If V where p Y in

Reflection accras y mx is just 9 9

Stands
basis β reflect Bacha

Q I Ti
3

I em b a i
a

m
1 b M T

Q I βB G m im

Eia

So T Q T3pQ T
p o

Tilt in

ELSE S



In Em

ii I2m

For projection onto line to yank use Tlp

T Q T3pQ

fill ii

fillies
in





Question 6 83.1 an 1 Graded

a True sine elementary operations does not change
the size of the matrix

b False multiplying by any non zero scaler is also

on elementy operation

c True for example it is the result of scaling
row 1 by 1

d False 29 which is

not an elementary matrix

e True see theorem 3.2

f False 9 not elements

matrix

9 Tre suppose E is obtained via a elemeny
new operation on I The Et is obtained by
the same operation as a column operation



4 False consider A and

B 8 we can obtain B for A

by A s 8 But any column operation
on A will not change the fact that the
bottom rows stay zero

i True if we can obtained B from A

with a single elementary now operation to

we can also obtain A from B with a

single elementary now operation since

elementary operations are invertable



Question 7 83.1 nr 4 Graded

We can obtain an elementary matrix
En in at least two distinct ways
non uniqueness

Suppose En is on non elementary

matrix

If En was obtained by
scaling the jth now of In
then scaling the jth column of In
gives you En

If En was obtained by swapping

row i with row j then we can

obtain En from In by swappy
column i with Colum j

If En was obtained by
In Piki En Then

In 9 En



Example n 3 Eg 15

1
Is E3
C245C

1
Ez o



Question 8 83.1 nr 6

completeness

let A be a man and B a mxn

matrix obtained by performing elementy
row operators on A
Show that Bt can be obtained by
performing elementary column operations

Proof To say B is obtained from

A by performing row operatis

means elementy matrils E Ek

5 B ÉÉEc É AF multiply a left
where A an Mxn matrix so Ei mxm

Now appyi transposes we get

Bt Ek EZE A
ᵗ

nxm At Ec EZE
ᵗ

At E t Ek Ez t

At E t Eat Ext



Nxm mxm

From previos exercise recall that Eit
still elementy matriies And multiplying
on the right is equivalent to performing
to column operation

Here Bt is obtained by performing

elementary column operations on At

same idea for showing f B AE to Bᵗ EᵗAt



Exercise
1 Two projections are similar iff
the have the same rank
Trace of similar matrices are equal

2 For every projection P V V finite
dimension V an ordered basis for

sit P is diagonal with any
1 s and zeros along the diayord

12 well recall that

V RIT Ker T

Indeed for evey VEV write
Pv v PV who Plv Po Pg

Pt

And if VE RCT nker T then

Plv o and pr v 0 0

let Evi Up be a basis for RCT

vk.tl Vn a basis for Kerry

One check 8 Ev v3 a basis for



The Pv v Pri

Eric Vic Pricly
kthnow

Puj 0 jeEkt1 in

so Pls I

Now suppose we when given a basis

β Ew Wn who D β
was

not diagord Then take

P 3 P I 8

Q P3β Q

when Q Iv
crisp visis



Ii

And Q
hips al


