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Vector Spaces : Chapter4
Scalars : real numbers/complex numbers/rational numbers/general fields

A field is a set of scalars in which we can add
,
subtract

, multiply and divide.
A restor ace is a set V whose elements are called vectors

, including a zero rector O
,
and operations

+
,

-

,
scalar multiplication satisfying

↑
. For +Y

, Utt
V

. (vector + vector = vector) Escalar+ scalar= scalar , scalartrector

2
.

u+ x = V + 1

3. (A+ 1)+ w = 1 + (1+ 1) 3 For all 1
,
5

,

EX vectory rector
4, 1 + 1 = 4 = 0 + 1
5

5. For each neX
,
there is a rector-uEX/ such that U + (1) = &

6 .
Scalar multiplication : For every seclara

and neX
,

<V (scalar x rector = rector)

7. Distributivity : <(1+1) = ca + 2V

8. -- (+ d)v = cy + dy

9. Associativity : (d)x = c (d)
10

. 14 = 1

OU= 0 as follows from the axious : 04+Ou = (0+ 01 = 01
.

Add-On to both sides :

scalar refor (On+ 0x) + ( Pa) = Ou + ( 04) = 0
By (3) , Pa + (0u + (0)) = 0

By 1st Ou + 0 = P

O = @















We want to conclude that [its , is 3 is also a basis.

First note that its: V and -Y,

Eg. Decompose I into its parts by the method of partial fractione

#
7x+ 11 = (x+ 5) A + (x + 3)B

For x=-3
,

- 10 : 2A so A = - 5 .

For x = -5
,

-24 =-2B So B = 12

Eg. V = Spolynomials in x with real coefficients of degree at most 33

=59 + a
,

x + ax2 + a, x
: 90

,

9
.. 92, 9

- R3
V is a 4-dimensional vector space with basis St , X ,

x2
, x3Y

Consider the subspace U-X consisting of all The 1/ satisfying fl=0, fl =0.
Find a basis for U.










