
Recall:
( l ' t ' t = 19, for p s l . I r i ta ' t )
@UI .tL1. fn p - l . I r i ta ' t )

LP = l f i s Leb measurable f i t : / HIPD L < 0 1

For any £ t i l l ) * , there exists a f i t ¥ 9 ,
S t

t i x ) = / H t ) yet) d t , f X t LP

w e denote f-= y't and write cy' t , x > = 9*1×1

Examples of adjoint operators o n Banach space.

Egl i l e t X = Y = Eton) and define

am#i"±" ' " ' " ''
where §' lkit.si/dsdtcx

. check A t B l X . Y )
f'TAifdt =/.' If' kit.sixesidsfdt

(AHH,AHHHH#Es:
>(filkessfds)'s.fi#sy2dsjifdt'ptii=I

Here p=q=2 = fo' fo'lkit.si/ds-.1lXllIdt-
=llxllI.//ilkthssl2dsdt
< a

Axt-Y:
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compute A't y ' t (since t h t B l ' f t , # I = D I E . t ) .
A I M = 49 ' t . A x s

L E A K = lo' y a ) (AHHH)d t
= fo' 9h14' k i t . s i a s i d s ) d t
= fo' KIN! H I ! h t t DE) DE

BY interchanging the roles of sand t .

Ly ' t , A xD = fu' xitfdkls.tt#sdt
11

(Aty't , × > #
* y = A*y* ⇒ likes.tt yields

' t h e adjoint of A i s obtained by interchanging s andt
i n k .

Eg2 Again l e t X - Y = l i o n @ and define
A N # fat k i t s , x l s , de , t c-to i l

w i th Hilkustidt ds L a .
compute A t .

. check A x e R . v

L#Ax> = fo' y a ) bot k i t .5)Xitids d t
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(PAX> = fo' y a ) bot k i t .5)Xitids d t

The double integration represents integration ove r t h e
triangular region

±¥*i .
change the order of integration,

<y't , A x > =
fo' I I y a kitisxistdt d s

¢ =p' X l5 )µ' yeti kitindt) ds
LATA, x s ⇐ f i x a t i c f f d d t
⇒ AT = f! y e s kisitids
Remark: Aty t l ' l /#HAL

>g3: l e t X=LpHD, Icp c o . Y = b io,D .
wi th p t t to =/ .

l e t T t B l X . Y I b e defined by
T X = fo' K u n xlslds

where µ lku.si/9dtd5 L •

find A't.
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I foray f . f U ' t , I y then,
f ix, = f ixit) Y i t i d t , t x t L" .

F i s t
.

L T * y * , × , = L Y ' t , T x >
= fo' KIYO' H I ! H I DEI DE
= fo' xitlfdkhs.tl yes, ds) d t

* y = fo' k l s . t l YI's) ds
claim: T

*
Y t L y

lo' l likes.ayisids)9dt

E f' I l iIkes.tt/9dsIt.l/iycssPdsyFf9dt-
t//jlkls.tY9dsdt.llyllp

c a
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4 . Show that for any sphere s c a r ) i n a normed

space X and point x . t S l o , r , there i s a

hyperplane Ho through Xo such that the Ball

Blair) lies entirely i n o n e o f the two half
planes. determined by H o .
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