

























































































































p112 2.25 a b c d Hw5

a Get gé ge3x
identity

M1 C sétcze O

c e Cré 358 0

ie aé 930
x o

C 5 33 0 G E G 0is

MI c aé cze O

é a é sé4 g o x to

C3 0

d e taé D

é C zé o is

C 0
5 0




























































































































d C x ̅ Ex3 3
4

0

11 C Ex C3x 0
t

a 23 0

Ex 23 0

Go 2 0 a 0

MI c axtCzx o

1 0 9 0

aX 5x o

C2 C3X o

1 0 C2 0

3 0




























































































































p 123 2.32 d

2b 42 54

Ñ
6112424

6 Ek

at it of

span LEE.EE

determine which is redundant

8 6

3 1 3




























































































































1 2 4 5

0 0 0

redundant

Hence W span

U

Bassectors

dim 2 2

Other basis vectors

W Spank 24 242

Spanners u.mg
why




























































































































P 123 2.33 b

W
atb
act3datbtactsdy2

t2Ctkdatbtactsd.ab c de R

al of
d aib cider

Span

3
check for redundancy

0 0 0 0
i His

2 0 0 0 0




























































































































3 3
0 0 0 0
0 0 0 0

redundant

Heme W Span s o

Url
Basis vectors

dimW 2

Other possible basis

W Span 24 U2

Span Uit 242 4 us




























































































































2.35 a 2 2 A At

1 9
s c

b did

A a b d free

al 8 489
Basis 21 8

whylinind
Ic 2 2 A At

1 1
a a

b c c b
d d

A 9 1 b b free

Basis 1




























































































































P 125 2.46 dimW 2

Suppose A B is a basisforW SpandAB

X 2A 3B Y 3A 5B

Show that X Y is also a basis forW
It suffices to check for lin.indof XtY

7hm 2.8
C X GY 0

c 2A 3 B EBA 5B 0

CEE
At
LEEB

Hence 2C 32 0

39 59 0

CFO
52 0

so that X Y is lin ind

By Thm2.8 p 119 4 14 is a basis forW




























































































































Just to be sure as askedby the question
X Y can representany

lin comb of A B

given a A b B find c s s t

c a a At bB

EA 31 EA 513 aA bB
2C 35 a

se 5s b 5

3 1
0 b 31

it b o

Fga b Ga Y a A bB

Similarly given c c find a b

c X GY C 2A 3B Cs 3A 5B

a
24 3 G A 3C 5C B




























































































































Add Problem

I V Span x x T
him in basis

B Y it 2 2 13 Y2 XxX2 Y 7 2

c Yit c Y BY o

G X 2 2 3 c Xit X 317 2 0

c 5 X 2C 7s X CX3 0

linind
It 0

2C 7 B o 9 0 Go 5 0

C o

Have B is lin ind Thm2.8 B is a basis

ofv

given a b c find c E B sit

C Y E tC3 a Xit blat CX




























































































































46 2 13 clXitX2 317 2

axitbX X
c 5 X 24 2479 2 9 3

axitbX X
why
Citz a

CE G C
24 7 b

I

ac.ae
4

7
Etb c

7

ie.cl it a 4Ys Ys
aXtbXTCX3




























































































































b 6 3 Y Xix2 5 3 mustbelindep
X X Since dimly 3

which isthe max
XitXtX numberof linind

44 Xi 3 2 1 3
vectors

C YtczystsyztcxY4

oclX.tksX3 s X X2 5 XitX2tXs

4 Xi 3X2tXs 0

C Et 3 54 X
129 5 5 34 X
C 5 e 0

Gt 5 Cs 4 0

1 45 34 0 a 3 8
3 4 0 110

3 4 system
musthave a free van
lin dep




























































































































2.4110

1 11 if c

0 3 b 4C

Need
aft 15

ie 39 9C 46 16C
0 39 46 7C

Let eg 9 1 b o 2 0

Then a basis
for R




























































































































2.41 b
Consider X X2 e e e ex

can span IR butlin dep

4 0 0 1

f

l 0 0 0

2 0 0 0 8
0 2 1 0 1 0 0

0 4 0 0 0 1 0

10
0
80 0 1 0 0

0 0 4 1 0 0

0 0 0 0 0

Hot
in

free
X X e es for a basis




























































































































Hob
1.115

Let A 91 B W
ie Atb Ctd o and p ft rt 5 0

ATPB app αp β8 W
actor αd βs

app αpβq actor Kdeps
α a btc d ftp.tftrts 0 0 0

1 116

i W but 1 1 N

1117 f EW but W

1.118 Y xʰy z

satisfies y z

But 3 doesnot satisfies
I Y Z




























































































































2.65 A
0 2 1

a

2

f i f

0 0 1 2
0 0 4 2 0 0 0 0

i i s r
2 0 0

0 0 0

b Basis for Row A 9 1 FI

0 0 1 2 5




























































































































c 2 1 3 1 2 0 0 1

1 0 1 05
3 00 1 2

d Col's of R cannot span Col A
Because last entries of cal's of Rare
all zeros




























































































































2.70
2,3 1,25 15,2 1,25 1 4 1 2 11,011,25

a Thm 2 12 Write them as row vectors

2 3 1 2
2 3 1 2

4

f0 22 6 12

0 44 12 24

BasisofW 11 4 1 251 on

E0 11 3 6

g c f c

2

E 1 c E




























































































































c Thm2.3 Writethem as columns

2 2 2 2

f
1

0 0 0
in

free
Basis for




























































































































P 145 2.76

1 1 3 2
2 2 6 4A 10 2 14 20
252 52 0 452
x ̅ e Title 2T

qq.yypy.gg gyp

2 2 6 4

1 1 3 2
0 0 0 0

0 8 16 0

0 e TI Le 2T 0

0 B R 253 252 0

Én5 2h
0 11 22 0

0 41 82 0




























































































































I l 3 2

too t.I.it

fo i b
O O O O

a RankA L f ofpivots
b Nullity A L f of free vars
RankA 2 5 10

So AX B not solvable for all B

d If AX B is solvable it has

infinitelymany sobs
due to freevar




























































































































e BasisforRow A
11 1 3 2 10 20,4

PEF

or

41 0 123 go go

REF

A I 9
2 8 RREF

ofA

1 1 3 2
7 4 1 14

1 1 3 2
0 11 22 0

3 80 1 2

09 2 8
The same RREF as A




























































































































p.MG 2.78

A I 2 e hit 7 IT
I 2 T R2 l II

Father
H

I
E.ehrata.to

O O The r2 fix 6 o

O O The r2 fish 6 O

fo IEerahfaa.to
O O O O O O

Rank 2




























































































































KahleD
Us Mz

Anotherbasis Vitek Mi Mz eg
Check A fig

8

A

g
8

They do not span NallCA as

dim IN allIAD 4

Id A 1 j
e A for af I




























































































































Add Problem 1

A

f to
0 6 1 2 10

b To
0 0 0 0 0

dim Cal dim Row 2

dim Null 3

b Basis for Cal

Basis for Row 1 2 0 1 1

0 6 1 2 10




























































































































Basis for Null 6
2 01 1
6 1 2 10

0 0 0 0 0

α 0

0 1 5 1 13
0 0 0 0 0

1 0
8
o

3 4 X4 β 45 8
xp 5 8 75 Basis for Null

2 8 B 5
I

t.it Hftrtittil




























































































































d 1strow 1 2 0 1 1

4 1 2 0 1 1

5 0 6 2,0

2ⁿ rdow 3 0 1 1 7

4 120 1

5 0 6 1 2 10

3ʳ rdow 1 4 1 1 9

4 1 20 1 i 9 1

5 0 6 1 2 10 2 1

e Basis for Cal is not a basis for 123

Need a third vector

8 6 398
6




























































































































1 4001 0 6 101

88 s o
0 020 4 1

Basisfor 1123

If0 1 1 0 0
1 2 0 1

1 10 0 0 9

it

0 10




























































































































f

0 1 1 0 0

0 0 73

0 0 33 13

0

1 0 0

0 0 41 1 19

88

110
0 9

7 4 7
31 1 10

10




























































































































4 70

f

0 1 17

0 4 7,0

10 171

0 0 7
441100

No free van

Yes a basis for IRS




























































































































Hw 7

intersection AND

1.131 Consider SAT Let U WE SAT

MES VE STET YET
LUTRUES LUTRUET

Home output SAT
SAT is a subspace

1 132 Forexample

5 1 8 x axis T g y axis

1 u 1911 8 i
Consider

f SUT 9 SUT

But b 9 1 SUT
Hence SVT is not a subspace




























































































































In order for SUT to be a subspace

say UES VET we need

EYES on

WII
since UES VES Since VET UET

Have if T S or SET
ie if one subspace is completely contained
in another then S UT S on SVT T

In this case S UT will be a subspace
1 133

S T Utv neS and VET
Let p Utv StT UES VET

8 W Z StT where WES ZET

xp βq lutu plutz
eel egg StT

Hence S T is a subspace



p 158 3.5 3.6

1011 1111 12,4
16,6

14,2

6,0 1110 0,0

3.5
19 f 1 9 11

1 D E 1

automatically 8 why

3.6
PE f 48 28 1

42 25 0

1 areas 1

air
iii

D



3 10 X 1 Yi 4

1 i X 24 8 8

Hence it is not possible to find A

3.11 Xi Yi

if 1 19

Xo 3 Xix Y.tk 1 3

Hence it is not possible to find A



p 160 3.15

a T E 2 32 7 8 8 10

a Tf Etsy i 8

TA 1 8

TI
1 1 1

p

e TE
2 3
7 83 71

TE 1



3.22 C X 5 2 5 3 0 lin dep
with C E B not all zew

T exit 5 2 5 3 To

c TX ET X TX 0

Ci Cs Cs not all zew

THI TH TK is lin dep

3.23 X Y Null T

ie.TK 0 T Y

0TKXBY TH BTH
X0 BO 0

αX βYe Neuit



3.24 U V Image T

ie there are X Y
s.t.TKU TG V

Consider U βV Image T

Note that

T aX βY TH BTN
αUTβV

Hence αU βV Image T



p 175 3.41

A B O

1 1

1 1

8 16

1 o 1
Similarly

1 6 E
Hence

β whichhas rank 1



p 175 3.42

c BE

1 lilli l

1 1

anti
Hence all the columns of B are

parallel to f
So Rank B 1



P 176 3.44
A B B A

1 1 3

fatac
b 2d

3C 3d

29 36

2C 3d

Atac a 0 0

b 2d 2ax3b 29 26 24 0

3

All we need is at b d o

b d free

Hence a bed

B ᵈ b

Basis vector



p190 3.72

A

1

0 0 0 1 C1
1 0 0 1 a

btac

1 il it

A f

a brac

o 1 c

0 0 I



Practice Problem
P 192 3.74

a N I

b Observe I N I N N

I
Ny

N V3
I

Hence 0

NJ It N N

Note for square matrix A
if AB I then BA I

hence B A

c Suppose N4 I

Then similarly I N I N N N I

Hence
N It N N4N



3.75 XA C

AB CB X CB

3 76 AY C

BAY BC Y BC

3.77 A43A 1 0

A 3A I

A AISA I
A A 3A I

_A AZ3A

3.78 13 34424 51 0

A33AZ 2A
5IA1f 3A 2f I

7 713 2



3.85 ABJ A B
ABA B AABB

A
BAB A BB

r
B

BA AB


