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(V ,
D , d)

V : rector space ,
B = (b

,
b

, .-
>n) : ordered basis for V

YVEV
, Er , Ur . --

, Un : Coefficient (scalar) St. V = Vib,
+ rebet -. + rubn

TB = [V .
Ur

, --,
Un]

Thm

1. (v):p + A Vi . Ver

2.(rQM)B = v (up) V VEIR

3 - 4

T : V -> V : linear transformation
,

(V ,
D . D)

,
(V:d) : vector space

Def1
ifa T(uld'TIV) : Tingl - n

, veV

SDudTI) : Tiran Fr : scalar

Defa if (VeT(n1)'(soTivi : Tiautosor) Fu , EV
,

FU.S : scalar



->
is the zen rector in VI

* Kernel of T = ker(T) : EveVITC=]
* As .

jet =

Thm

T : O
- is the zen rector in VI

is the zen rector in V

Thm V ,
V: vector space

T : V - V : linear transformation
,

Given B : 95
,

b
, ....

Bub : basis for V

=> FVEV
,

This is uniquely determined by TCE,) . THE
. .-

>
TCBa

↳ i

.e . STIE,
) . TIE) ...,

T(ba) AYASin , TIU ABI]
↳ Titio-AS-1 linear transformation

Thm V - Vi
W

A linear transformation T is one-to-one iff Ker(T) = 900]

↳ i .e. fu = VeV ESTCU) = TIV)



Def
.

T : V + V : invertible linear transformation

= F : V+ V : linear transformation st
. (F . T)(v) = 5

.
VFEV

(ToF) (i) : n
,
FEV

DenoteT" if A is the s
. m.r.

of T and A is invertible

Thm. T : V + V : invertible linear transformation

iff T is one-to-one and onto VI
-

↳If T(VI) : T(V) in V = V=
2

VEV'
,

EveV sit.
T(u)=

Cr T : V - V : invertible linear transformation => T" : V-> V
-T(V) TIV)

Def. T : V -+ V : isomorphism
if T is invertible linear transformation (one-to-one and onto VI



Thm

↑ V- IR"
,

where dim (V) = n
, B = (b

,
b

, .-
>n) : ordered basis for V

+ Y
-

=> T is an invertible linear transformation (isomorphism (

B : ordered basis for V
B': ordered basis for V

T
V & VI

-ITir

T : V - V : linear transformation

V B1 >T
IR" F

> IRM

B ! > F(VB) = T(V)pi

Av
<

Def.

A is the matrix representation of T relative to B
,
B

N
A is the s.m .r . of 7



B = 15. ,

b
,

....

Jul
B'

T
V & VI

-

#1 < TIM)

*[se Fie
.... Fin]I

V YB' I TE B =j V : Jj
IR" > IRM

B !
A

> F(VB) = T(V)pi

Av : F(j) = ↑(b;) p) = T(bj)p
I

* F(VB) = T(V)Bi : A[es Fres ...] = [T This ... Th]I

Def. T : V + V : linear transformation -= A is the matrix representation of T relative to B
.
B

St .

VYEU
, TCVlp = AVB
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B = 15. ,

b
,

....

Jul
B'

T
V & VI

-

#1 < TIM)
Rib=[Fes Fie

.... Fin]I

V YB' I TE B =j V : Jj
IR" > IRM

B !
RBBI

> F(VB) = T(V)pi

Rise"B

: F(j) = ↑(b;) p) = T(bj)p
I

* F(VB) = T(V)Bi Rob =[Fes Fres ...] = [T This ... Th]I

Def. T : V + V : linear transformation

ERBB' is the matrix representation of T relative toBut
"

st.

VVEU
, TCVlp = RB

.
B'VB



V, , weV
,

FU . SER
3-5 Inner Product Space

An :Que V So : rQvEV

A: (g) on : new) S : (g)= ronor
Recall (V , +, X) is a vector space

if AoAp
,

So-Su holds
As:W = WAT Sc : (r+5) =((v)

As : J = Y S : UD(SQV) = (US)①Y

A4:D(-v) : -Vot = S4 : 1DV = Y
<, > : VxV <R

a
n , 1 >,>

Def
. (V , +, X

, 13) is an inner product space

if (V , +, x) is a vector space and D. ~Do holds

F ,
wer

,
Fu. S : scalar

D: < n , ) = <
,
i + in IR

Y

PrinOu var

Di : <5 ,> 0 and <him = 0 iff : Or



Def .
(V , +, X

,
<, 3) is an inner product space

freV
, the magnitude or the norm of t is Dill = /,

is

Prop .

V .
VEV

, the angle between in and i is cos") in
Def . V n. VEV

,
i , are arthogonal if <n

,
> : 0

Thm (Schwarz Inequality) : /( .>1 will I

Thm (Triangle Inequality) : In + VII Will + 11



Recall (P ,+, X) is a vector space ,
where P is the set of all polynomials with real coefficient.

+ x are normal operator for polynomials

ex : (p501, +, X
,

<, 3) is an inner product space

where po . %
is the set of all polynomials with real coefficient and domain OX =1

+ x are normal operator for polynomials
< f(x , g() = Sofigedx , f(x)

, gle PSo . is

[a.b]
eX : (P , +, X

,
<,w) is an inner product space

where plab) is the set of all polynomials with real coefficient and domain a =X = b

+ x are normal operator for polynomials
< f(x , g(= Safixg(s Widx, f()

, glse Pa . b)


