
 Homework 8 Due Mar 14 2025

Solutions and

Rubric

section 3.3 1 4 10

section 3.4 1 Zi 2j 5 6 13

Grading Scheme

Total out of 35 5points perproblem

section 3.3 1 4 10

Section 3,4 1 5 6 13



Question 1 3.3 nr 1 5 points

Consider A b 9 Thena False 1
has no solution

sine Range A

b False considr A 9

Observe that LA IR 1R

c True 0 is always a solution to Ax 0

d false di x t t dinan bl

i

nix t t drink b

E X I
A x 5

La Fr F

If LA invertable we have
unique solution



f qu

off LA not incertable then CA both

not injective and not surjective by rank nullity
Ths by by EF sit A 1 5 non min

solution by injectivity Ad Ax 52 no solution

by surjector

e False A i induces a liner

1 3 3

tranformation LA 113 7112 But sime

Rank A 3 we know La not surjective
Take be 113 Rage A Then Ax S

has no solution by definition of b R La

f False consider our example above

with Ax b RanksA 3 and b Rage A

Then Ax b does not have a solution but

Ax 0 has a solution when 2 0

g True if A inurable and Ax b 5 0

then solution set is A's Ke A

A 53 Sin Kr A 03



4 False consider A
And b

We have 3 variables and 3 equations

Then A x b has solution x

This the solution set of Ax b

is 133 Ker A v1 Av o

But Av 0 v 0 so solution set

is 133 not a subspace of IR



Question 2 3.3 nr 4 5 points

1 Compute A
1

2 Use A 1 to solve the system

a Given 74 322 4

2x 5 2 3

3
Then A and

li
A I

We obtain a solution

x A's E

1
I



b Given a system of linear equations
x 2 x2 x 5

21 12 23 1

224 2 2 13 4

which we rewrite

ii.li 11
and set A

Iii
0then a

f
And the solution is

f I illitly



Question 3.3 nr 10

If the coefficient matrix of a system

of m linear equations and n unknown

have rank on then then the system

has at least one solutions True or false

True indeed sine we have m equations
and n unknown we know that te coefficient

matrix A is a men matrix That

is a linear map A F Fm

To say A has rank m implies A

is surjective and hence for every SEFM

there exists KEF s.t Ax b Meanj

the particular system Ax b will

here a solution



Question4 3.4 nr 1 5poinb

a False

b True

c True

d True

e False

f True

g True



Questions 83.4 nr 2

i Given a system of equations

374 K 213 424 25 2

21 K2 223 3 4 25 1

2 1 3 22 6 3 9 4 t 4 15 5

7 1 222 423 824 25 6

Form the augmented system Alb

3 1 2 4 1 2

1 1 2 3 1 1

2 3 6 9 4 5

7 2 4 8 1 6

Performing elementy operates does not chge the
solution set We compute the reduced row echelon

form 1 0 0 0 1 2

REF 1 2 0 4 0

100012
0 0 0 0 0



From this we know

1 0 0 0 1

1 Hi 11
X1 25

712 2713 425

140
2755

Set t 25 and S kg parameters that

vary Then solution take the form

X 2 t

x2 25 4t
23 S

a Ky
25

1 2t

t

That is

f f l

24 1

75



j Given a system of equations

274 022 313 024 425 5

3 21 412 823 324 025 8

xp K2 223 14 15 2

22 522 9213 324 525 8

By similar computation as above on

obtains a solution set

1 see



Question 6 3.4 nr 5

as at as at at
1 0 2 0 2

Given A
0

05 p f
the reduce row echelon form of A an

9 Az a 94 95
1 0 IA
f a x x

3 1 o

Find the missing columns of A

Sol The observation one needs to make is

that there exists a product of elementy

matrices C sit CA A which

implies C at 9 whee di.at colum

i of A and A

By looking at Ñ one observes

93 29T 592 and at ray 35 67



Then left multiply by C to get

A 29 592 and 95 29 392 69

which implies

a 5 1 1
and

as f c f _of

And we obtain

1 0 2 1 4
A 1 1 3 2

3 1 1 0



Question 7 83.4 n r 6

Given A 1 3 04 05
0 0 1 3 0 2

0 0 0 0 1 1

0 0 0 0 00

the reduce row echelon form of A
and x

x x 9

H
Find Colums 2 4,5 of A

Combining a row operatis into invertabl
C we get CA A

ai as as a as as at as as atatat

E.EE If l
4 4 4 6 4 6



so C a

a

p

3 1 easy
c an

f
c as

key obstruction Caz and Caz scalar multiplies

T.ae 1ac.ai

f
So Caz 3C a

Az 39 sire C exists

an

f
Next to obtain 94 we observe

94 494 393
2 sine at Cai

Cay Ca 3693
94 49 393 2 sire C exist

f



L

And lastly to obtain 95 one observe

as To 55 Laz

Cast Cdg Cta 5Caz

95 96 59 2 as
3

lift11

µ
Thus

1 3 1 1 0 3

A 2 6 1 5 1 9

1 3 2 2 3 2

3 9 4 0 2 5



Question8 3.4 nr 13

let denote the solution set to the system

x 22

t
a Show S is linearly independent

5 Extend S to a basis for V

801 Sime the vectors are not scale multipes

we see S is linearly independent And by
checking both vectors satisfy to system one

can conclude SEU too

First obser

A I 4 R R



and KerLA By rank milling and sine

Rank A 2 2 22 calm we see dim u dim Kr A

4

Ipl Find a basis for Ker IA and use

it to extend the basis of S

Solve 2 and a i to 3 24,75
to get

1 73 74 25 376 1

12 23 74 2215 276

Let xz s 24 t as r 76 v parames

Then 2 S t t r 30

x2 5 4 t 2r 2v

13 5

t

ks r

76

And hence



itin of fr ften
Where we have a basis for V but we

want one that extends S

Place all colums is a 6 6 matrix with

SY vectors in s in the first two colus

B

I Y0 0000

Then a basis for that extend S is

Fifi.fi f l

NB Put colums of S in first two soles so

they apper in RREF as L2




