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Ex: Let F =R

and -
V = Pz = Ea + bx + xx2/a , b ,c t)

Pdegx+ (x)& polynomials d

= [1- 2x + 3x2, 7 , x, 1 - X,. 003
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example of adding vectors :
-

(1 - 2x + 3xY + (1 - x)
= 2- 3x + 3x2

example of scaling a vector :
--

5 . (1 - 2 x + 3x4
= 5 - 10x + 15x2
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Now we define what a

subspace is , which
ends&Up being a vector space

inside of a vector space



Ref : Let V be a rector

space over
a field F .

Let

↓ be a subset of V . V

We say that
W

is a subspace W
- Oof V if O

① O is in W .

② if iwe
are7 W is closed
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in W

&
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IWe d
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Ex: Let F = IR rector

and V = R? ] space

Let

w =2(x,0(x- 1R)
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↑subspace .
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Profi
④ Se+ x = 0

in < x ,
07

< x , 07
= <0

,
0 = t

gives

So
,
- is in W

.



② Leti ,Te be in W
.

Then
,
w = <X, , 07

and

== <X2 , 07
where x ,XelR .

Then, W ,
+ W = = <X ,

+ Xe ,
0

is of the form <X , 07
+ +. is in W .and so w

,
+Wa

③ Let is be in W

and L
in F =R .

->

Then
,
~s
= <X3

,
07 where XgER .

Then
,

<s = 2(x3 ,0

= (X3 ,
20)

= <[xz ,
07



So, dis is of the form

<x ,0) and
thus

as is in W.

By D,&,, W
is a

subspace. /I- C

We just showed
W is itself

a vector space
inside of the

bigger
vector space V= IR2 .

That's what subspace
ends up

meaning
-



Ex : Let F = IR Vector
-

and V = R .

I space.

Let

w = 2(x , 1)xe (R)

= 5 (1 , 1, 10, 1,
<T, 1,

<0 , 1, .. )
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To show that W is not
-

a subspace, you
give ar

example to show that either

① or fails
.

-I

For example ,
J = < 0 , 03 is n

of the form
<X , 1

and hence↳HW .

So , D fails
and

W is not
a subspace .

Or you
could say that

fail , for
example <2 ,

17 and

< 3 , K
are in

W ,
butW< 2 , k + (3 ,

7 = 45 , 27

and < 5 ,27
is not in w.

So w is not
a subspace.-



* Let F = IR
and V = Mc ,z

set of allE2x2matrices
Let

W = 5 (i) a = R3

(88) , (5 ==), ...)=Eli
m in W in W
in W

since since

- 3 =- 1 + - 2)

-

ace8 =st3
0 = 0 + 0

calculations : US trying

4)+ ( =3) = (b) & to see
wom
- if we

in v in W in W

think W

T C
or

2.)= subspacenot
in W in W-



#provethatW is a subspace

① Setting a = 0
,
b = 0

,
c = 0

,
d = 0

gives (4) = (ii) = *

and d = a + b -

&
So, is ir.

E
Then ,
i = (a, ai) where

di = A ,+b,
k

-> E
and W

2

= (a) b) where dealba
Then ,

a,+ Az
b, + ba

witnedid)and
d, + du = (a , + b , ) + (an + bu)

= (a ,
+ an + (bitb)

so
,
i t we is in W .



③ Let Ts be in W

and & be a
scalar in F=RR

.

->

Then, we
= (a e

where by

Thus , Isus = ( as as d
and dds = 2 (as +by) = Las + < by

Thus , dis is in W .

By 0 ,
0 ,
⑤
,
W is a

subspace of V = Mz,
---


