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I Uniformconvexity

Deen A normed vectorspace X is uniformly convex if for each Cso

3 a d de o such that for Kali_ily11 1 xx gu c K 911El S

Mtsets

PCdr is uniformly convex when Kpcoo For examplewhen p z we have

that lazblptlatzblpf.LKPtf1blP which followsby WLOG assuming
a b o thenrescaling to a 4lb and the setting belts s o

The inequality B now 2PSPt ITISPEETICKSP which
follows from the differential yesion 2 rsrtlli ID.rs its t r p l

Integrationgives Its CHEST 5 1125 dt E slit's Isr sirs

Finally integration or gives llffllpr.tlftIllPpEIHfllpPtHgHpP
sowhen kfHpHgHp 1 HfIfHpE l 2PHIgripJYP

set 8 1 l z PE P

The let X be a uniformly convex Banachspace Then it an 12

and Hank Hall onemust have an x strongly

PI If a o we are done otherwise WLuG assume Hank1111 10

andset In Kan I all Then In 12 so WLOG

assume Hank 1111 1 tobeginwith Now assume an x and Woo

assure Han x c so Then 11 It VEI 5 some Soo Butthen x

so Hamelin1101 41El es a contradiction



II Convolutions

Let f gtLtCIRI thenset f gtEClRd by fgbD patixDglydy
If f g are Lebesgue measure.lu wedefine f g x at all x for

which fInggly C L dy

The Let fELPHRD GELGIRD and if tf Itt then f gEEGRd

and onehas llfxglkrfllf

HLpllglkg.ptlet HEE'llRd and consider 5 Ifla1 thiny Igly dady I

Thecondition on the indices means f tf tf L so we set

f Iny lfWl InaD1 Gcseg Iglyftp nbiysf H1qy lflnsPr1g1yyfk

Then I_SS FGHdadyE K F11cg G Lpi11411g

Nowcompute 11 F Lg f lflxslplhcx.gsrldadyko 1lflP 11hlEr and similarly

11Giles_11g119 11h117 11Ally_1151151151118 Takingthe productgives

I E Il h y flip11g11cg Taking jumpy I SIflaggig IdyC IRD

so inpartrular fix yg1y CL dy a e atIpd and f glx cward

Thins Let fecard with Sfda a andset feca E d f C x
Then for ye CIRI 1Epsou one has fe g tag in LPard

pt Let 4,4CCamp IRD S4dx a thenwriting f g ay same aft ye fe
we get llfetg agllpfall4gllptllyex4 aollp.tll4 f c4llptllfctCgo7Hp
So the proof reduces toshowing Ye ay o Now 14 41E 5141da11411cg

and supply 4 E esupply supply Soby DCT we justneed yet aby

pointwise for that 4e lx aka Scollay fix 4eCydy S lx cy aka 441dg
Since 14hEy 4k141g 70 DCTagain gives it Now use density



Thin Let fCL'weCIRD and 4CEmp Ird Then f Heckard and for

every record onehas 11f 411C E thckara sup f Lil supplyats
pt For 4cCEompGRd 4 f cCoard by a DCT argument

Also 1h14 f Any f Also as hso dhy has uniformly copaetsupport
and Ah411110411cgE11411cgz So byDCT Ahly f 4 tf

which is continuous By induction 0144 3 014 4

Finally ldkttfbdltlldkylhooupdygfppyyfbibldy HOKYHLwupa.tl f Ll x supply

thon The space of IRD is dense in LPGRd for kpc

pt let 4Ccocoon IRD and 5442 1 and XECYoms.cl2d with XCo I coexist

let fela X Ea Yettbid Thu fetcocoomp Rd and 4Gtf f m LP

so we justneed 11 Xen fix on LP or 11accent If IP 30
in L But thisfollows fromDCT and 11 Mex l so all x


