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(1) HWL - Hw4 ore morked and ore ready to pick op .
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(D Evc[iJ'me spuct Version X: /gn} \V/PZI, clef/ne F—Morm
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(I) Function Space  version’ X= Riab] \U/PZ\,

deive “P-vor’ Ll X — R by

;{i o I = (S ur 4*)%

(0) Holler's inequality: ¥ p.g 1 w/ F+E =1, YfgeX
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(b) Minkowski c inegmlity: Vp21 Y EgeX

[sesll, < 1), + sl
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a1 (Ex+.as)
() Y 1€péroo, e L= Loz | o [R5 Eulonf <reo }
wd detie P-vom -l £ — R by
a=(ﬁ) e lla, = (2 lahl”)”l’
Chow Hhat (L 1) is o wormed space.
() p=veo:  dofie = { (o) |ae 25 seplaal <reo }
wd defie sup-yorme Wllo L — R by
o= [;Dn) — lall= Sop la
Show that  [L7 ) is o normed cpaee.
Soln® (0) Chack the oxims [N1- IN3] For normd spoeee -
[N1Y: Y « el [l all, =(f \“nl")# >0 , whih
(=) Wl &= Vn, lwl=0 & a=0
IN2): YV ael” VaeR, |dolp= (éld“"lp)ﬁgél‘m“"'?ﬁ

o L
= W (Z0PY = o,



IN3T Yaob el VN EN, wite 0=(@m00): b & b b)
o (F, e = 1 570, < Tl 1™, (by 0)
:(%lanl”h(z)lhl”) < al, + bk
Lo Take N>t ao o Jlasbll & lally 1Ll
(L) i o wormed spaee.
) INY: Y ael, lal,=swlel >0, whik
(=0) halk 2= ¥n, lul=0 & a=0
INeY:Yace [” VdeR, |dal,= Sy |daal = 1&l svpla| = [alfal,,
IN3T: ok e f7, V eV, [ontby]  lan] tlh,| < SUp ol + 9P L] =l ¢ [,
latbll = soplowsk,| £ llall.+ |1V,

MM/MN) Is a YLOYmeu, sprce.



Q2) (Ex 4,Q6)

Under sume notations as in QL, Show that oy 0<p<1,
(L) s NOT o warmed spoce.

Solt Showing IN3) is fale : Chane 0= (10, 5 b=10,1,0,.),
than Jlall, = L=1bllo 5 Josbll, = (1))
v 0cpal = lash= gF > o= llodlp 11 bllp
CoIN3) s False  hee (L7 i NOT & nomed space .

Rl Bxodly the same argunt shows that Vhz2, Vocpel

URA,H‘”p) is NOT o novmed space .



Q2) (E.5, Q2)

Let X=Clak) he e spag of conthons Funchions on Cub).
Vel Il Cran < Riabl— R defd 05 in (I
(Brorcise: (1) is ot normed space)
wh dpt XeX 2/R be the indveed metuc.

Show that \/ p>1, dp is stomger bt inequivalat, to d,

Solt (1) b 5 trongar fhan dp: ¥ $.9€X,
4,69 = I59ll, = (F-9)-1ll, < gy, (by Ta)
= Clls.9), whue C<Il, = (b-a)®
(2)dp 1s inepuivlont tod, © Quppore on the controry they ore equivalet, Then
3c6Roe ¥ RICK, Vn, cdplfi,0) 4,00 € Cdplfa.0)
te clElL< IS, € ClS,
Howoror, we will constwet (£) et Il 00 ad 1l = 0

Which & « con'tvmll'c‘bl'uu, o) JP (s Ifmqv'waLwt to J,(
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bt (IS0 = P nscnf e = et [ L' T
= YLAP-((#T)‘;\ = P._L' h.dp—‘ > t00 Q8 N - +tpo (:'. Ol>JP~>

(’4 “fﬂ“i’ > P oS N->co
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