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C.Vitczvtc ]V}=É

This is equivalent to

< if It ✗ + ✗2) +
cz (✗2) 1- C } (-1+11)=01-0×+0×2

This is equivalent to

(-4-5)+(4+5) ✗
+ Kita ) ✗

2=01-0×+0×2

This is equivalent to
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This becomes

C
,
t C}

= 0

0④→
0=0

Cz = ↳
= ta=-c?⃝leading variables :

Ci
,
Czfreevariablei.CI for any

t

E t =L, gives

C) =
- I , Cz

= 1
,

C }
= 1

So
,

- V
,
+Vztv,

=

Thus , his ,V } are
linearly dependent .

(b) Since V , ,
V2 ,Vs are linearly

dependent

they cannot be
a basis .



② We want to try and solve
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This gives
② gives c ,

= I

→ Plug this into
① and④

2C ,
= 2

gives :

① 11-2 Cz= /
→ Cz = 0

④ Ztcz
= I → Cz =

- /

and Cz =
- I

do row reduction
Thus there

are no÷÷:: :::::::and that
would
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Another way to solve
this :

Cit 25=1 ①

2C ,
= 2 ②?⃝③

2C ,
1- Cz

= I ④
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③
Let (E) EW .

Then, a-
2bt3c=0 .

So
,
a = 2b -3C .

Thus , (E)=/
"

{
"

/ =/% / + [¥ )
=b( E) +4? )

so, (E) c- span ( { ( II.
(? ) } )

Note that 2-2411-361=0
and -3-21011-3111=0

thus ( } / if} ) EW .

So , w
-

_ span ({ (f) if } ) } )

Let's show (f) , (¥ ) are
linearly independent .

Consider c. (f) + cat ? /
= (%)

Then , (
"
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,
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Thus
, 29-3?⃝C

,
= 0

The only solutions are 9=0,5--0
.

Thus
, (E) , (F) are linearly

independent also
.

Thus, (f) , (Y ) are
a basis

for W .

Thus,
din /w)=2 .
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② (Method 1) Suppose

C
,
W ,
t CzWztc }

W
,
= £

This is equivalent to

9 (Y - V2 ) tczv ,
t C ]
(4+34)=8

This is equivalent to

( citczt g) V , 1-
(-41-35) Vz =

É

Since V , ,
V2 are

1in .
ind

.

this
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C
,
1-Cztcz
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Cz =
-Yt
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= O

Cz = -4C } ② →
c
,
= -4T -t
=- St

tree t can
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leading :c ' '
"qq.ge#ementWE*t--1-a---s.c.=-y,g=IE

So
,
- 5W , -4Wztw ,

=

So, We , Wz , W } are
/ in . Iep .



② ( method 21
Let W= span ( {v , ,Vz}l .

Since vi. V2 are linearly
independent

we know dim (w ) __ 2 .

Since W ,
= V1 - V2 , wz=

Vi
, w3=V,t3Vz

we know
We ,Wz ,

Wz C- W .

So
,
we
have 3 vectors

in a
2 - dimensional

vector space .

Since
372 by a theorem in class ,

Wywz , Wz
are linearly

dependent .



⑤ (Method 1) ← seenextpagetrmelh.dz#
Assume V0

EW - We can show that W is

a subspace
'

Via the 3 conditions method .

(E) Since ✓
◦
C- W and W is a subspace,

we know - V. EW .

Thus , we can set

w=
- Vo and get wt

Vo =
- Vo + V0 = 8

is in W .

Iii) Let V , ,
V2 EW .

Then Y
= with

and V2 =Wzt
V0
,
where

w , , wz
EW .

Then
,

V , 1-
Ve = w ,tWz

+ Not V0

Since W , ,wz,Vo EW ,
and W is a subspace,

W is closed
under +

and so,

V. tV<
= witwetvotvo

is in W
.

Ciii ) Let
VEW and ✗ EF . Then

v=wtvo

where
WEW .

Then ,
✗ ✓ =

✗wtxvo .

Since WNEW
and W is a subspace ,

we know

✗w and ✗Vo are
in W .

And again
since

✗w
and ✗vo are

in W and
W is a

subspace

we know
✗w take

EW .

So ,
NEW .

By ( it, Iiit
,
Ciii ) ,

W is a

subspace of V.



④ (Method 2)

Assume Vo EW .

One can
actually show

that W=W ,

and then since
W is a subspace, so

is Wo

w⑤ :

Let WEW
.

Then , w=(w
- b) + Vo .

Since V0 C- W air:-D
W is a subspace,

- ✓◦
EW .

Since w and
- Vo are

in W and W is a

subspace w
- Vo C- W .

Thus
,
w =

+ V0 C- Wo

so
,
W ≤ Wo .

w◦④
Let v c- Wo . Then

✓ = wth where WEW .

Since WEW and
v. c- W and W is a

subspace we
know wth

EW .

Thus ,
VEW .

So
,

Wo ≤

W.si#eW-Wo and Wo ≤ w
from above we

have W=Wo and so Wo is a subspace
of V.


