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Vector spaces and subspaces
- - (NEW RECORDING )

-

Basic examples of vector spaces
-

Ext IR
" =L : ai are

real numbers /

Ext Mmxn all mxn matrices

F- x3 1pm all polynomials of degree E
n

-

ai are
real

pet = ao + act t - - - tant
"

numbers

F Fix a set D
.

Let X be

all the functions f : D -7112

V vector space
Lftg ) * 1=4×1+91×1

@ text
a fix ,



-

subspaceso.fi/ecT#spas ②

Suppose X is a xeetor space
with addition *

and scalar multiplication °

Let H be a subset of V

-

a-+it in H/ co int'
-

By definition say H is a subspace of V if

the following conditions are
satisfied

C) J's, is in H C E is
element of V )

El If it and I are in H
then

a- tr is in H

(3) If it is
in H and c in

112 then
cut is in H .

It th is a subspace , then
H is a vector space

in itself .

-

Exaurpkotoubspaces
Ex - 5 V = 1123

H =L !}) :
a ,
b are in

IR } subset of
IR
's

why ?
Because

it satisfies
Cl Cl ( 3 ,

H is a subspace .

@ I § belongs to H - µ¥at

El I + I :L ) -- III !
"

) nwrnspouo'

to the

main class . ji.in/x.:..a:
1123

\



Fts H = 1123 is a subspace of IRS ③

Ex H = 454 is a subspace of 1123

Ex H -
- 113,1 : a in 1124 mbjg.ee,

µ ,

Ex 6 V=lP
the vector space of all polynomials

-
(no restriction on degree )

is a vector space .

H = Rn = poly 's of degree
E n

subspace of IP .

Ext V = Mz×z vector space

H = ( I} co, I ] : a. b ,
c
,
ol
,
e are in IR }

is a subspace

-Thespanotasetotxect
Let y be a vector space

Let Ts
,
ve . . . , Fp be elements of V

Then we define the span of these

vectors

spanks ,
Nz ,

.

>
Want to be the set



consisting of all linear combinations ④

c. To ,
terra t . . - t Cp Tp

where Ce ,
on , .

.

, op are real numbers

span (Te ,
. .

.

In h =L c. Fit . . -tcpvn : ci are
in IRI

-

H is a subspace of V
.

The subspace of X generated or spanned

by hrs ,Vz . . . > Vp } .

F- x8 . Let tf be all the
vectors in

1124

of the form ({ IgE ) where
s ,t , rare

IR

H -
- ( (III : sit ,

rent

show that th is a subspace of 1124
.

Instead of Verifying Cll @ 1,131
we

realize H as the span of some
set of

vectors in 1124 .

I:#t.x.tt#i:i--sl:o.lttf:frlIl
Thus H - span ( lid ,

I
,

I

hence a subspace of 1124 .



ELI Find span {111,1%3,1}/4=11 ⑤

subspace of 1123

Answer : H = 1123 .

# .

Because for any
vector (byte

,

}
we can hud Ct , er , as

such that

-
-

c. cheat :tcsl%=f÷
.
)

because I ! :{ 1*0
= E

E Consider the polynomials t
,
t
,
t
' in IP

.

Describe span ht ,
t

,
t 't

.

( co .
I + c , t + Catz : Ce , Cz , Cesare

Sol'm in 112 {

Thus span It ,
tit
' I = IPs of poly's of

ou gree E3
)

ETI let H consist of all polynomials

of degree = 4 .

Is th a subspace
of IP

.

ltnswe : No ! pf1=t4 ECH= - f-
4

p to
= O ← degree

o < 4

Moreover 0 not in H .



ETI H =/ 1,7%1 : a. b
,

ink I ⑧

and 2b =o

is H a subspace of IRS ?

Answers fool in H V

H not closed under
additory

mom !:L . !! ! not in

HEXI
H -

- f f ! ) : a. b. c are in IR

and a + bye
- I

{

is n a subspace of IRS ?

Answe Hoo ! since (g) not
in H .

E# Fix a matrix
F in

Mm # m

Dehne H =L A in Mn xp
: F. A = Omxp )
mix u

m xp

Is H a subspace of Mmxp ?

Auswe Yes verify that His closed

under addition and
multiplication

by scalars



Say It
, ,
Ar are in H ⑦

Thus F- It , -_ o
F - Az =o

O = F- Act F
- Az= F

- (Act Az )
- =
-

°

thus Altar
in H .

✓

If It in H and c in IR

F@ A ) = c
Al = c -

0=0 a

÷

- END -


