
HW 7 - Part
2



① (a)

W={ < a. 0,0 > 1 a c- IR}

= { < 0,0, 07 , < IT, 0,07, (E)
0,07<-1,0, 0≥ • ◦

.}
p

infinitely
Let < a , 0,0 >

be in W
' many[More

then ,

< 9,0 , o>
= a. < 1

, yo>

[Note that < 40,0>
is in W also]

Thus
,
< 1,0 , 0) spans

W
.

So
,

W=span§< 10,07} ) .

Let p={ < i. so >} .

p is
a linearly

independent set since
if

c. < 1
,
0,0 >

= <9
then

< 4 , O ,
O) = ( 0,0,

0)

and thus 4=0 .



Thus
,
13={4,0/07} is a linearly independent

set that spans W and hence is a

basis for W .

Thus
,

W is 1 - dimensional .

That is dim (w ) =L .

-

① (b) Let

W={< a. b. c) I b-
_
ate where a ,b ,CEIR }

= { < 1,2 , 17 ,
< 0,417 , < IT,

11-+2,27, • o .}
P

4 infinitely

P P mñ
since

since since "¥=

Suppose <
a,b , c)

is in W .

So,
b=atc .

Then

< a,b , c)
= La, atc,

c) = (
a
,
a,o>

+ ( O, C, c)

= a.
< 1,1 , 0 > + c.

< 0,1, 1)

Note that < 1,407 and < 0,1 , 1)
are in

W
.



Thus
,

( 1,1 , 0)
and < 0,1, I> span W

.

Let p={ < 11,07, < 91,17}

Then 13 Spans
W

.

Let's show p
is a linearly independent

set
.

Suppose

c. < 11,0>
+ cast,D= 20%01

Then

<C , ,
C
, ,
O) t ( 0, Cz,

G) = < 0,0,
07

So
,

< C , , Citcz ,
Cz) = < 0,40

>

C
,

= 0

"

Cz = 0

We see that the only
solutions to

these

equations are 9=0 ,
Cz = 0.

Thus
, 13={4,1/07,491,17}

forms
☆



a linearly independent set .

Since 13={21,1/0740,417} forms a

linearly independent
set and spans W,

it is a basis for W .

Thus
,

W is 2 - dimensional .

That is dim (W ) -_ 2 .



② V=Mz,z , F=R

W={ (%) / atb+c=o ,
a.b.cider}

-71=1,1%1 , . . . }={!is ) ,(!÷ The
since

since
since

11-1-211-1=0
2+5+1-71=0

01-01-0=0

Suppose ( Ebd )
is in

W .

Then a+btc=O
.

Thus
,

a =
- b - C .

So,

(961--1-41)
=f : :/

+ (I :/
+ ( : :)

=b(T.to/+c(T4+d(
891

Note that fi ;) , (781,1%0)
are
inw

¥ Fwiwsince 0

since
since
-1+11-0=0 -1+01-0=0

01-01-0
=



Since every element ( Ee ) in W

satisfies

1%1=4: :/ +of,
' :/ +dlii )

we
have that

F- { (ii. t.ci :b (
I :B

Spans
W .

Let's show
p
is a

linearly
independent set.

Suppose

c.fi :/
+Hi :/ +

" 1%1=1;
Then

1- iii. KEE
:/ +1%1=4 :)

so , [
"
- " E.) = (%)
Cz

thus . _÷÷



The only solutions to
this system

are 9=-0 , [<
= O
,

C }
= 0

.

Thus,

13={1%1,1-181,1%1}
is a linearly

independent set .

Since p
is a linearly

independent

set that spans
W
,
we know

that

B is a basic
for W .

Thus ,
W is 3 - dimensional

.

So,
dim (w/ =3 .



③ In HW 6 you
showed that

a) b. c.
DEIR}W={atbxtc×2+d×3 /

atbtctd -_ 0

is a
subspace

of ✓ = I} over
F- = IR

Find a
basis for W and state

the dimension
of W .

£✗fes°f,¥z×z_4✗31- ✗ +✗
2- ✗

3

because

becauseHt"Hntᵗt=
Need to

solve system
with

leading
variable is

aatbtctd-0@freevmiablesaQb.c
,
d



where t,s, u
C=s

are any
real # S

'

D= U:÷⇔
So
,
if atbxtcxztdx

in W

then
atbtctd = 0

and so

atbxtcxtdx
}

= ft - s - a) +
txtsxtux

=ft+tx]+fs+sx2]+fu+ux]
= tfltx]ts[-ltx]tu[

Hx]

which is
in span ({- ltx,

-11×3-4×3})

Note - / + × ,
- It ✗

2

,

- It ✗
3
are in

W

since their
coefficients sum to 0 .

So
,
w= span ( { - ltx,

-HE, -1+6
})



Let's check if

- ltx ,
- / + ✗

2

,

- It ✗
3

are linearly independent .

Consider

Cifltxltczf / +✗4+5
C- It ✗3)

= 01-0×+0×2=+0×3
in B

What are
the solutions ?

We
have that

the above e9-uatiyecon.es

= 01-0×+0
✗
2+0×3

- C
,
tax

- Cztczx
≥

- ↳ +↳
✗
3

Regrouping givestgxl-IXT-T.TL?#(t0X1-0×4-0×3



Thus
,

_ci-cz-c①= 0 ②
°

'

Cz
= 0 ③

Cz = o
④

By 20,30,
④ we get

C
,
= O
,
Cz
= O,

C }
= 0 .

Since this is the only
solution

to

to

c
,
C- It ✗Itcz

/- It ✗4 + ↳
C- It ✗3)

= 0+0×+0×13

the vectors
- It ×,

- It ✗3- It ✗
3
are

linearly
independent

and thus

basistorw-fdiiofw.in::÷÷::


