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uLine Transformationas

I lef: Given two sets A
and B

a functionf
from A to B

is a role that
assigns to

each

X in
A a unique

element

f(x) in
B.

4 ↑wewin



EX : Consider T : /R- IR
-

hereons are :

T(q) = (0 ) = ( - )

=(i)
=(i)-

(f)- (ti)
IR3 T

O⑭ (i

( · (2)



Note that

T (E) = (= )

-
A

If A = (b 9) then

T(z) = A



Let:Anear transformation

is a function T : /R
*>/M

-m
-boreisalinen

transformat
a

+ (5) = (53)()
is a linear transformation



Note that

T(y) = (Sxgt3)
Fur example

T(z) = (5()+3)
=%
+T : M -IR"The rem:

be a function .

Then T is

a linear transformation
if and

only if the following
two properties

hold for any
rectors si and

Scalar 2 :

OT(+ ) = T(v) + T(i)

②T(a) = xT(v)



#Whyare D && true if

T() =A is a linear

transformation ?

O T(+ ) = A( +=)

= A +A

⑭T +T

②Tv)= (A)
-

T(z)



&

lef : Let TiR"-IR" be a

linear transformation
defined

by T(E)
= At where A is an

nun matrix.

Suppose that
is a rector in

IR" witht
and TCE)

= X *

where X is a
scalar/number.

Then X
is called an egenvalve

of T and
is called an

excenvector of T corresponding

to X

Given an eigenvalve
X of T

theeenspace
of I tode

define

ExtT()= x= ]



this set consists of

all eigenvectors
corresponding to X

and

also the zero
vector

this will make Ex(T)

a subspace

:Let T : R-I where

T(j)=)()
A

Then, T is a
linear transformation

and

T(5) =(i)
Note that



T(2) = (10 .3-9)
= (8)
= 4(2)

Thus,
So
,
X = 4 is an eigenvalve

of T and = (2) is a

corresponding eigenvector
.

S"
[y(T) = &(2) , 0.0)ter



How do we find the eigenvalues

of a linear transformation[T where TCE
=A

isan nxn matrix

Suppose and A =X

Then A-X=

so (A-XIn)
=

The only way
this can happen

7is if (A-XIn) has no

inverse . - I

Why ? Because if (A-XIn)
existed then we get



InLA-XInt
j

Then
,
t=

But F .

So, A-1In
has no inverse

and det (A-XIn) = 0.

S The eigenvalvesmary:

of T or A are the X

that satisfy~
natistic polynomial of A

I-det (A - XIn) = 0


