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Linear Transformations dghad]) DU gacll

Def :- let Vand U be vector spaces over the field K . if L: Ve==>U is function from
V to U , then we say that L is linear transformation if

(1)forall U,V € VemsdPp L(U+V)=L(U)+L(V)

(2)frke K ;e V™1 (ky)=kL(U)

transformation
- |Sol :-
(Dlet U,V e Rigmp U=( U1,U2,Us3) and

L(U+V)=L((U1,0U2,U3)+(V1,V2,V3))
=L((U1+V1,U2+V2,U3+ V3))
=((U1+V1),(U2+V2))
=(Uz, U2)+ (V1 -3¥2)
=L(U1,Uz2,Us)+LGN1, Va, V3)
=LE{ U )5+LAN¥)

(2)let ke R

LikU)=L{(k{(U: Uz, Usx))
=L{(kU .k Uz, kiys)
=Gk ,kU2)
=k{ D Us2)
=kL(U1,U2,U3)

V=(V1,V2,V3) bydef

( by sum of vector )
(by defof L)

=il (L)
by(1)and(2)
therefore , L is linear transformation

_: aliada
dald (A L(U)+L(V) gl dles lady V sliaillidald U+ Vgl des ¢
al) Alee ISy Upliaily




Ex:-(2) Let L : R’ == R® be defined by

L(Ui,Uz2,U3)=(Ui,Ul+U2+U3).show that L is linear transformation

Sol:-(1)let U,V ¢ R}

L(U+V)=L((U1,U2,U3)+(V1,V2,V3))
=L(Uir+V1,U2+V2,U3+V3)

=((U1+V1),(Ui+Vi)+(U2+V2)+(Us+V3)) | Q)LetK ¢ R andU ¢ R
=(U1+Vi,(Ur+U2+U3)+(V1i+V2+V3)) L(K(U))=L(KUr,KU2,KU3)
=(U1,U1+U2+U3)+(V1,Vi+V2+V3) »
=L(Ui,U2,U3)+L(V1,V2,V3) :lé%;KUlfLLiUé;)Km
=L(U)+L(V) = ;

=KL(U)
by (1)and(2) there for L 1is linear transformation

<o

Ex:-(3) let T: R’===p R’ bedefinedby T( x,y)=(x,y+1).determine

whether T is linear transformation

Sol :-

(1)let V.U € RER u=p T(V)=(Vi,V2+1)

T(U)=(U1,U2+1)

T(V+U)=T((V1,V2)+(U1,0U2))
=T((Vi+U1,V2+U2))
=(Vi+U1,V2+U2+1)

but T(V)+T(U)=(Vi+U1,V2+U2+2)

TANV+U) #=T(V)+T )

Then T is not linear transformation




The Kernal and Rang Of Linear Transformation

dodail) SO gail) gda g 3] gd

Def:- let L:V — W  be a linear transformation the kernel of L is the sub set of V

consisting of all vectors V suchthat L(v) = Ow and denoted by ker(L)
Ker(L)={ v ¢ V :L(v)= 0w}

(L Aghall Il 50 il W A i) daiall (6 b i) gom Cyny V b yealiall JS e gana -3 ill)

Ex:- if L: R? —» R? be defined by L (Ui, U2,Us3)= (Ui, U3) find ker.(L)

Sol :-
Ker(L)={U € R': L(U) =0r}
{(U1,U2,U3): T(U1,U2,U3)=(0,0)}
{ (U, U2 : U1 =0,U2=0 }

{((0,0,U3) € R*,Us € R}

Ex:-(2) let T:R— R* be defined by
T(U)=(U,2U), find ker (T)

Sol :-

Ker(T)=fU e€e R : T(U)=0r}
=fUe€ R: (U,2U)=(0,0)}
={U € R: U=0}
={0}

Bx:e(3) let T:R' = R be defined by
T(Ur, U2, Us )=(Ur+ U2, Uz, Ur=Us ), find ker(T)

Sol

Ker(T) =

(Ue R: T(U)=08)

=((Ur, Ue, Us) € R T(Us, U, Us)=(0,0,0))

(Ur, U2, Us) ¢ R:(Ur+ U, U, Ui=Us)=(0,0,0)]
(Ur, U2, Us) ¢ R':Ui+02=0,02=0,Ur-Us=0)
(Ur, U, Us) ¢ R, Ui=0,la=0,s=0}
(0,0,0)]




Def:- let L: V— W is alinear transformation the Range of L is the set of all
vectors in W that are images under L . of vectorsin V.
Range (T)= { WeW : veV st T(v)=w}

L Adadd) Alal) 8l ciad V e clgaial ) gua 985 Allg W Clgadall 4e gana —: saall

Theorm:- if T:V — W s linear transformation then
(1)Ker(T) is subspace of V .
(2)Range (T) is subspace of W .

Proof :- (1)
(a)let U,Ve Ker(T)
T(U)=0 ,€LV)=0
T(U+V)=T(U)+ T(V) (T. linear tr.)

=0 +0

=90
Then, U+V € Ker(T)
(2)Ilet K€ R 4U € V

Tl U)=0

T(KU)=KT(U)

=K.0

=0

Thus , KU € Ker (T)
By(1)and(2) Ker( T) is subspace .




Ex:lt T:R— R suchthat

T(0,1)=(1,2),T(1,1)=(2,-2),thenfind T(3,-2) andfind T (a,b)?
Such that §=((0,1),(1,1))is spans of R’

Sol :-
S spans R’
Then , every vector in R? is linear comb . of element of S .
Ki(0,1)+K2(1,1)=(3,-2)
(0,K1)+(K2,K2)=(2,-2)
(K2,Ki+K2)=(3,-2)
Ki=3
Ki+K2=-3 === Ki=-5
£3,<2 )==8(0,1)+3(1,1)
T(3,-2)=T (~5(0,1)+3(1,1))
T, -5(0,1))+T¢3(1,1))
ST(0,1)+3T(1,1)
S5(1,2)+3(2,-3)
(-5,-10)+(6,-9)

=(1,-19)
(2)tofind T (a,b)
G, 1 y+C2(1.,1)=(2a,b)

e Jaand Aolaall 038 Ja 2y
Ci=b—a, Ci= 2
Then
(a,b)=(b-a)(0,1)+a(l,1)
T(a,b)=T ((b-a)(0,1)+a(1,1))
=T (b-a)(0,1)+ T (a(l1,1))
=(b-a) T (0,1)+aT(,1))
=(b-a)(1,2)+a(2,-3)
=(b-a,2(b-a)+(2a,-3a)




Matrix Of Linear Transformation Ja gail) 43

T:R" =mmp R"

Ti(e1), T(ez )t , T(en)

Ex:-let T= R*> == R? is L . transformation such that

TI|xI |=] 24+2x2
X2 X1 — X2
Find amatrix A suchthat T(x)= A x. \SOI L

Let S=((1,0),(0,1))beabasisof R then

| 2| = |1
0 |l

P l=[2"
|

'g

7




Ex :- find ( Matrix Of Linear Tran . ) of T:R’ ==>R" defined by

X1 X! +2x2
J 2 |= [Ix=x2

X3 X2 - X3

Xl
Sol:- let S={(1,0,0),(0,1,0),(0,0,1)} beabasisof R’
Then
B A B2 0) (0 O
T |[0[=3]|,T |l |=f-1{,T]| 0]=]|0
0) |0 0 I I 1
\la LOJ \O 5
digias ) A Uigiadlose! T Al ) peallde yane pranal (sl ( gacl) 4 ghoaa iy joi cnea (31
(T hall dyyail
0\
A = 19 4
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