


FrenTransfordi
a

be two restor spaces over

mapping T :U-+V is called a line

transformation as a homorphism if it satisfie
the following two conditions.

1) + (x+y) = T(x)++(y) (rx ,y + v
& & EF

11) T(x) = <+()

⑳
TiV-V is called a line transformation

it u+py) = C+()+ B+ (y)
-

Y
for < , B F

,RJEV

EX: show that the mapping T: RV- RV defined
-

as ↑ ) =K , o) is a liner transformation .

-

So13 Let x= k,pi) & y= (2 ,P2) +R2-

&CBER

Now
, Cr+By = <[P) + (2)

= (>, <B1) +(BC , BBa)
=+ Ba,<BitBBa)

Again -

- (n +py) = T (C+BC,+2)
-

I ka +Ba + 0)
=> ((( , 0) +1BC2, 0)
= <Ki , 0 +B(,0
= <TX

,
B1) + BT KB2)



T kn+By) = JT()+ BT(y)
Hence

,

T is a L :
T

.

-
Q- Show that the mapping TIR"-R3 defined-
- -

- -

TIM,12) = Citiz ,M1-H2 ,22 is a L
.
T .

-

--

Sol 2
- Let x= (x,22) & y= (y,22) ER
-
-

& BER

Now Cu+By = < (M,2)+B(Jxy2)
= (m ,(r) +(BJ > BY)

= (n , +Bay+,(2+P(z)Again , TKM+By) = ↑ ((ni +Py , Cr2+ PE2)
= (GBy,+ Cra+Byrs (n+py ,-Crz-BJ2,

- -

Crz+Btz)
-

-

= (vi+Coz , <x-Cez , <+2)
- (By,+Byz, 03 1-Bx , Pyr)

= ((21+H2 ,M-M2 < 12)
+B(y ,+y2)y-32 x32)

= <T(,2) + B+ (y ,,32)
TK+Be) = < + (a)+B+1)

Hence
,

T is a liner tromportion



&If the mapping T: C+ C defined by
T In+iy) = x is a L .

T
.,
where c is a vector

space of complex no. Over itself-

B: Let Z= Citiy , & zz= Utijz EC

Now
, +(E ,+z)= +G(i+ig)+ 12+:22)]

T(z1)=T(m+ii) =-TG( ,++z) + i (Ji+tz)]I

= x1
- x

,+HeEttuation -

= n2 = T(z) + T(zz)

Let C= 1-i +c & z= 1+i =C
Now

, Cz = (l-i) (ii) = 1 -E= | =2

- (z)= + (2) = T(2+i .0) = 2
-

& (T(z)= (- i)+(+i)
= (- i) .

) = 1- i

The
. T(< + (E)
Hence

,
T is not a L .

T

.

A



Ternaland Range of L .T.

Let T : V-V bea liner transformation.
Then the Kernel of T denoted by KerT orN (T)
defined

XaT= \n +v : +m)= o +v]

Kert is also called the mull space of T

Range : Let T: V-V is a L .T . The range
-

UT RSoT)
and definea

Isomorphism : A linear transformation T: V+~-

is called isomorphism if T is one one.

in T (m) = + (j)= x = y = y,y ev

Isomorphic: A vector VIF) is said to be
-

a isomorphic to a vector space UIF) if there
exists a mapping T : v - U such that

17 T is LT.

1) T is one one

iii) T is onto is fre ech u + U I some REL
such that T1V)= U



2 Set T:V-U be a L
.

T
. Then

i) T(0) = 0

11) T(n) = -TM)
(11) T(y) = + (n)-TIY) 54 ,yev

sop ! 1) We have
YF(n+3)0+ 0 = 0 I = TIDATY)

=> T(o+ 0) = T(0) 1) T(M)
=CT()=> T(d) ++(0) = +(0) +0-

= T(0)
= 0 · As T is L.T-

(y z. c.2]



11) Wehave
n+ 1-u)= 0

= +(n+ u)) = T (0)
=> T()++(u) = 0 = As T is L .T

.

= T (x)=
- T()
-

iii) T(x-e) = +(n + (y)]
= TMS+ T(ey)
= T() -T(+y) (eyis)

- T(-y) = + (n) -T(y)

-


