
Week 12

Scott Recall Suppose TELCU ,w )
.

The adjoint of T

is the map T*iW→V defined by
( Tv ,w7w=(v. T*w >

✓
HVEV wew

To compute T* it suffices to compute T*ei for  a basis

{ e , ,

.
"

,en }
.

Take { e.
.

" ;en} the standard basis for IF
"

Then ( Tej ,ei > =(e ; ,T*ei >

( eiiej ) =

{ {ei.ge ,}=g
8

;µ ,
itjtn

ei ,
0 ifj=n

.

'

.

T*e ;
 =

j§<T*ei,ej
> ej

= ¥,

Si
,juej=em

.

'

.

T*( W
, ,

.
.

; Wn ) = ( Wz
,

W } ,

.
. '

, Wn
,

0 )
.

QZ Let V=P
,

( IR ) with inner product ( f. g) =L
'

fttlgltldt .

Let TC f) =f
'

- t and glt )=3ttl
.

Compute T*( g) .

Sol
"

Write h :=T*( g) EV and hlttattb for some  a. BEIR

For FEV ( hit > = ( T*( g) ,f > =( g. Tf )

Take ft
,

2b= Silattbldt  = ( h ,1 > =< g. Ti ) = ( ztti
,

-1 )
=L 'f3t - I )dt= -2

f=t 25=1 , ( attb )tdt=< hit > =L g. Tt ) =GtH
,

l - t >

=fi - 3t2t2ttldt=o

.

'

.
b= -1 a=°

and T*( g) = - I
.



Q3
,
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Consider the following operators

( If,g >
,

=( f. Tg )
,

(Tzf,g)z= ( f ,Tg>z f. GEV

Compute It ( ax2+bx+c ) for it ,2 a. b. CEIR
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Since H is a product of two invertible matrices
,

it is invertible



If TELN )
,

then ( Tx , y > =L x. T*y >

[ ( Tx
, yD= Mcg , ps

*
a H . MCTX ,p )

= M ( y , B)
*

' HMCT ,p)M( xp )

[ < x. T*P]=MCT*y,p) Hmcxp )

=(MCT*,p)M(y,pD*HM( x. p )
: May , # MCTIPMHMGC,p )

Since x. y arbitrary ,
take x=V ;y=vie*iMH*,p*Hej=eit

'

HMCT ,p ) ej
i. MHIPIH = HMG ,p)

.

'

. MHYPP = HMHPIH
' '

MCYPKCHMCTPHFY =lH*TMa,pYH*
= H

. '

MH ,pYH


