lecture? = Revision (3)

lenwu Trans—corMaHOV\ TT V"’l/\,

O TR+y)= T +TF) Yx. eV

@ T(ax) = aTR) Jaelf , ¥XeV

E—Xawg‘p\es of l{near Lransformations -

(1) Teenkity Hansormation = Ty: V>V by IVD?F&D

(2) l=yo ’t?awS‘FDVWMﬁM RV W loy Tol(X) = —Sw
VX e V

(2) Let AeMman . Lo F'5F" defined by La(X) = AX.

Giwen 1: V> l/\,/ two Mpo/lan* SquPaC{s=

kenel/ null spaw - N(T):= §XeV = T(X)= 0§V

: . RT)=1TX): XeNlew
Iw‘?wllayﬁ jéad’

T is |-l & HNT) =70
T is v & RT) = W
T is colled an isemorpliig f Tis |-l and onto
( Dimension Thm)  Nullity (T) + ranklT) = dimlV)

(Refer 4o P.70) dim (NCT) i RUY)
« 1 oUm(V)=dim(l/\/)) Hien-
Tis I-l & Tis ontve & vank(T) :d"\“\w)

o Matrix f&P(LSen‘MHoV\ °]C T‘- \/91/\’
Let B and Y _b} boases of V and W rzg@&h\ela.
Say =1V, Vs, ., LY
T@CV\, -)’P\Q matyix Yepmserﬂod\'ow 0\0 T 1S g(vem
E . .



PN, B ' ! J,
[T}P | tTonly ol oo [Twwdy

| |

e men
( Assume wm= imliv) Y\zo\\mt\f))

‘ lMe, 9\&\11 ‘l‘P\e #‘o“owma o»\/\o\a'mw\
\/ T, N whee A M\ZT]{B
Sl :[ 151‘! La: F2 F00
£ ole Fined by
F'— IF LaX) = AX.
Henee | we  Have: I:TL\—]")] - [ l]x 1:—‘61(5
" a linear +rawS&M4?MTCan sdenh&weok \Dy
matix A:= LT3 (gt bases o and )

‘e T: VW S: U=V
LQ{*OIF\}LL%P\& ’oo\sgo'(: U\/ W\mg/qa

['eten [T 3} [T& Esl

(Refer 4 P.58)
(Re(o\‘ﬁovm—(’nQ between COWUQDS\ o 0-(' *yo\mncumo.{« 3
and  Wmatrix  multip lication)

¢ C,l’w\nge, o-F C,oorobno&e_, w\a‘\’nx

COVLS Y P \/ LQ*‘ /3 and \) lae “‘1/40
diflerent bqses O-C \.



T'V\Qn [T}F IS Sinular ‘\‘D \l_ﬂy

St m?\r. Y\ojto\ho'h
for CTIE

2
(A s Similar Yo B F inverkible @ si.
R=Q"AQ)
Ta ﬁm LT3 Q'LTIg A whee
AN P
['L/l _
CRea.sm : \/ —9\/ 1 V —= V

y i (slv Y ;
(Tly = [ T TeLly - fIJ; [T](S[L/]g

Q" Q
[:wy +D check Hed [L]X is the inverse o‘F
[1,15 )

—

J:_KAMAL ot (‘JALM ol basis

LQ‘\' T ’R - ’R be ‘l’B\e Pyo yechon onto X- ax\S -
I% 0(2_) ( Q. ) 0)

( ) ( ? be 4”/\{ S'}o\ndavd bosis.
'Bxen T((>> ()'i Q.+o€

_'T( l)):(o):oé’Jroé—l
Tl = () st (U= ()

TJ&M;/ [T_.\(;z ([‘(Le(\)]?, [Tlez)] ) C( 0)

0 O
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N"W, conSider another éqsis o-(L IR =

£ 10 O 1t

T0)= ()= 40040 = T ()

(=)= 2 +20) [ (L‘\“ﬁ’_(j—)
LﬂF = <j f\) \

o TAE = (AN, LEN)=( ] 7))

L
(:é‘, '—LE> (o( g)



Eo\ : R | 'L\
xaugle (Reflectom) |
Find the "'Yamp‘Fo*rmoc\’iM , whuda (s Hie veflecko odrent

'(’B‘JZ bme, 3’;ZX .

J/é‘” et =1 (:) (7))
C’z)‘) L_—.-S"‘, ‘TJ
W, %) Y, U,
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{Somov?\'«ism (P.99- P.105)

Definition: Le l\/>l«) T is called inverdible

lﬂcw')

17 there emls [/{ N>V Such fhat UeT=1y

‘Near)

and ol = T . (Iv and [y ave 1dew ’r\“n W\Od()@
Remark: + The inverse of T Unique . e dlenofe

'L bd T‘—\
(T = T Hence, T i aleo imerfible
e (Tu)™"= YT

. Le-[ _I_: l/aw_ BD’”\ \/ ayd W ave ‘GY)\-'IZ'
O[iufeu'»onaﬂ l’ﬁen : [\\vdli’fw LT) = 0 omd
Tis inerdible = vank(T)= dim|V)

[T 1¢ ipverdible = | ic -] and onto
> Yank [ T)= dim(V)
(b/ o(ivwfyw'on T‘ﬁ)yn))

AV‘ I“V€v+l‘o|€ /mear %ar;ﬁrmahw T \/—bw

1S alco called an §comprolism.

* Vand W are called ISomorpluc o each
o1hey, Qf - iADmUYPWSw- T \/>W.




Example [ [et T2 R(IR)™> Mzxz (IR) defined £j=

. ab“‘al do-a,
I F U, t U2 ? 3 _( ’
(“o az az +aSi ) 0(1-}6‘3/ 6[,_.-(23

Defire U Maxa(IR)=> R(R) by -
(3 5)) () (50 = (1)

D P 5
N (1R s (4o )2’e B
Tﬁf’ni T—, = L{ .

Exempled” i T P(RI=>RuR) by Tifta)= 1
Lt U= Pal SRR by UHoa)= (it

We cav checfz -t TW = Ipupy .

BUT = UT #F Ipr

(Comider UT ({04 ) = U (f1x0) =110 F{n+c)
il {Za) c o

o W is not the invamne of T

M‘"e DYOPW‘]'?{A ,,F | A oMoy pludms
| J ' [

. LP_} T\/—BW {>€ inverti ble linoon’ ‘I’ram‘grmxh'mﬂ. H:an:
ohim (V)< oo 'W diwm(W)<e2 . Alpo, [c?'lM(\l\ =OQ'\vn(\Nﬂ




* T VEd ' V,(/\):' {‘}n'l“e d}memiowa(.
(& and Y are ovoeredl bage s of \/ano(l/\} erec‘{‘i\/e[J.

: | ic invertible fF LT] i< mvertible .
YM‘MQ)

Moo, [TIG=(TT)"

¢« VW= fivde-olim vector §T>aces V2T the Sowme 10?9-{0(

\ ISomovlec'bW 'H dim(V)=dim(W).

Let /3 YU, ., W] = ovdered bacus o{ \/.
Y=, .. wn)= ' ARV

Drfine —l—("l},‘):—ﬁi br 1=1.2,.n.

Then = T:V>IW U an isomov?wsm.

M’ Lel( dhm[\ )= _]%Pni \/ {Somorlv}u‘c, +o [Fn.
i 1< ‘ﬁou e d?«{;ne \/ "pcgua[" +o H—n
]MP)Y‘IQLT:%eoV{M? let \/ and W he {ivde. olimencional
Vector sFace,c over |f of olimemion ] and m Y-?C}’?C‘Flvelj.

Let Bord ¥ ke oroleved bases & |/ and W regpectiely.

The: F LAY }”)’*M an [P defiued by =
(o”e('bow ot all |in Ha r{-ﬁ«m Vol )

2(T)= [l¥ ’{; Téi[\/)w U an 1<omov[>wcm,




B’o_u‘f‘ Ea(ﬂ 4o checte. Hhat: faﬂ/};= a[ﬂp( and
[T+ up= (T M}- Heno, 3 is Aineas.
To ofore et 2. (s 0m isovaPhism,wamch +o prove ot
F U -l and b
Onto: Given A€ men”H,We need tv Ao :ZTCBQ(\/,W)
Suh that  F(T)= A
let -5V, .. VaT and Y= T, .. W] -
M A |inear '{'YGW‘{:DVW‘How 1< determined ba N7
Values ad the loasic efemedd-
Also, dhe matnx fe{bregen'}aﬁon ol T ward. k and ¥

v g Lﬂ (Aip Wher T{'I—}J-\f é. A«J mi

So, T2V =2\ <uch 4hd -l—(-'\_}:)\ = iA'J—\;‘
-For [ijn :

Then - [T](ﬁ= A . Henee | (T)=A.
- [ﬂ(‘;fmg > T=U (Why?)

_—

Remart: LV, W) iAomvvp\«iJ(: o M mxn (IF)
Lin.hawd, "=" Matia > Shely of T equiv. Shidy of LT];.



