
 

4lVectrspacesandsubspaces

is a nonempty set V

Toge operations addition and

scalar multiplication satisfying the following
10axioms

111 if a TeV then Te V

21 a w̅ I w̅

3 i V1 w̅ I it w̅

4 8 V sit I 0 a ñ

5 ñeV ñeV sit I a 0

6 if ñ eV and CER then CIE V

7 c a T Ca CT

8 d ñ catdu

9 c du cd w̅

107 16 4
Can prove that 0 and it are unique
Can prove that Oñ 0 co 0 G 1 w̅ I



A complex vector space is the same

but scalars are in We will assume

scalars are in IR but all theorems in Ch 4

are also true for complex vector spaces

EÉf a vector space

explsI
Let A be a set

Let V be the set of functions f A IR

For f.ge V define f g EV by

f g x fix g x

For fe V and CER define of EV by
f x f x

Then V is a vector space

The zero vector here
is the zero function



FETT
last example let A 7

If ye V then y I IR

Write y instead of y k

Then y is
a doubly infinitesequence

Y 2 Y 1 Yo Y 42

f so

Pn set of all polynomials of degree n

also includes the zero polynomial
whose degree is

undefined in our book

In isavectorspac.ee
A subspace of a vectorspace V

is a subset

H of V sit

al 0 EH

b if w̅ w̅ EH then I JEH

I.IE I
V is a subspace of itself



FFTis a vector sp then 03 is a subspace

It's called the

zerosubspace.TT
et of all polynomials of any degree

IP is a vector space
Is In

asubspaceofIPIIP.CA

zero polynomial is in
IP

IPn is closed under addition and scalar multiplication

oflsubEPnisaspacep.ME

yer

a Is H a subspace of IR

b Is IR a subspace of IR



a H C IR

0 8 eH

H is closed under operations

I iIITa
linearcombination and spas can be defined

as usual in a general vector sp

EF v be a vector sp Let vi v2 V

Show that Span V V2 is a subspace of V

H Span T.ieCv Czv2 ciCzEIR

HCV
EH

OF OF EH

Closed under addition

ñ JEH I JEH



U V C 1 U

ñ C Vit C2V2
w̅ d V dzV2
U I c td w̅ cat d2 V2 EH

Closed under scalar multiplication

ñeH CEIR
ñ C T C2V2
cñ Cc T CC V2 EHV



That if T ae V then.si jais a subspace of V

corger.at

Let
IVbeasubspaceandET.ir Jp CV

If Span V Jp H then vi Vp is

a spanning or generating setfot

Expel

H a.be R Show that H

is a subspaceofIR.tl

at
H a 1 a beer


