IR,

2. NormAL STRUCTURE

('?—’l) Pefinitions

We eay thet o Bomach space X Koo :

normal Sﬁfacta—l"c J z condremv 70- oten-ﬂcl-
M ot M

ur(a)‘*)"nofma.é 5ffwcfa.r"e. y «i c,em.tum,o
ne w-(w'l') W W W&iﬁ)

ozl(!- mormal sfﬂuc‘f“urc constanl 04)(

ﬂrﬂva.w«l fo we wr (w“') *c.av«M we
odlacn ha wr (w*) -srormal structure
-c.onstant N (X) (NM(K))

auz...pa%ax O&A,/.M%ww




X Kao wuncform normal s‘fru.céa.rc)
us (u)‘*‘) "‘u.nt:for'm nor’ma..L Str'u.cta,rc

Y e K Ly N(X) <1, Nostway (X<

; W -~ uniform normal
Struacture

. amm cmssco e QGENG e GERR  Gun GhSm  GEne  GOSES @D

s . , al
h N wuneforrm normal.
i Structure
i T
! j[
, 1
'1 ) 4
h ral Yy ,,
" lnorm al Stracture |
\'d AN 2
0e ‘
rc-;-—. S @D G S — nnnnn (- -‘w ’

" A Y. D G
":—-"

DGR am  SSSSRD. QR SGNS G GRS G i SNR® GG e




,Zﬁ.__fg_;odwlusgf; candcngi‘{w VA W .
afrace X <o
s(€) := “?’{ - 1224 - H=<l<4, ilgllédn llx-gh >4

5WMWM¢M [0,2] weel
5(c) =o.

a)z-‘a;‘, X o _E_Q—-on.ig.ael.r'afc %S(E,,N
and unc;for‘mlg convex ‘d S(a)>o°¢ard¢£>a
Wﬂa X o wmigormly convex if andonly

ureﬂmw (DCn.) M(‘dn)‘ ovt aued M
ux..,u—-w “f/n.ll—a»i w/[’wﬁﬂ-—»i

o Aavk lxXa-ga.ll >0,

ﬂ‘-nﬁaum J.P M—J.ip(/bL)
conuese Lo l<p<oo, vl

1= "(z’é)P) - .ﬁ-' 2sp <oo
s(e)=

= { & [=(p-NEY8+0(e?)] , whe
(1-5+3)P+(1-3-5) =2 , for 1P <2,

- (zs)PRoPas:TloN( dolo ‘%3)

iﬁ‘“‘“ M:m Eo- M?“M ,’éav'a_wuz.

wm.tamt N< j, 5(‘1)




E,:'PN-J. ofat CAa o MMM#XM

deam (€) =4. For any T € L'-Ogi) Hoewa
o, X, €C wetl M-zl 2T and bF
xgt= S (x+x3) . o Ko Lo ansy, x€C
l| c-2¢,f[ €4, l[>c- x, Il <1 ard

NGe -2) - (x-x,,)” =l -’Cl"xa—” >T .

sl = "<=~=~=°->;‘°“"‘*’" < :-S(t)

Lhaw rad(c)< ing [1-5@)] = 1-50).

ost<i |

.3-14)Remark icg,o«w««e W(Z?')
g&o—‘—o'n‘o‘tw MWN
ﬁd.. caer of Huel.u-t n./u\—d—z 4 yilds

s A3/2 = 0-866. Zufacd N- Yo fs 2010t

- NsJ3/2 = 0°866. cﬁa%‘t we Has
N(Zz._)___:_ 1/45 50’7‘07.

Wﬂ/zﬁc&. domxoec aq That
M(C):,«bﬁllxo-xll.(ﬂ-«t o x,e6(C), 2k

%/&wwoaecwu“m-
W ﬁx,gecz‘ﬁ‘vw




Aous 2 Ao+ (1-\)x€ C

NAzo +(-Mx —gl[B=NM(xa=1g)+(1=\) (- 1) [
= Nllacgmgll* + (1-3) Ix-g )|
—2A(1-)) (xo—8, % -%)
= Mixo-glI™ v(1-3) llx-yu
— AMN(I=A) N e '-:cll

(424 Pobargaticn Ld

owx,géc we obllacn

Q.-«:LC)Z € Aemdc)?+ (1 -A)elan G )2 - X(l"l)(micf

rod C

:z:::.-) $ ..,1;\ ,{,.—aa Aelo,1)

(b2 8" + (p)IF 2=, )
Lhe ot Ci=griend,., guwroa dower

Lownd of N(Lp) > EVP .




aharfier (f.«m) Mﬁ N(ge_) R

[<p<o® 4, pdR2. Here tha w-oarA of
Bwfl"?()], Wfl?EQ,] arl
wﬁo,w Wtwez/s’;] arced

" Lirg2/83] are

. - e . —————— < = tn | hhemir Y v s

o i anioniiiininsk

PN S UL SRR




M-fy a.u-ao—ro WC/DKJ
Sdolaloen [ g Wf 1, Koﬁ‘.[l?€5]

[
LI
. . A it I i

,./,,.-b/,,.,c...t.-u(z s);‘




% c g -
M (0T < %
T Yo

ga.nol.ow%% X¥ & ‘AM%{’&,(i

5) Lemmo. [Turett, 1982] : # X M

wwwmwe>ot£b¢&
- excalo -fgeSxa MDC&SX Mdﬁﬁ
lI£-g1l , #(x),g(x) >1-&. hat io, i duel
MW M«&Gﬂuw*a&m
MW?&WMMW

X M & - 'nov-m--(. M—( we. mqp«d
(xm)CX wod-xn,ﬁo awceh A |
diarm ZExnd L =L and diat (xan, il

Teren x,, B o < Mageer,
M(O) ng,‘}‘a)'——-)o ao n =500 aed

diat (e w(20}u§xh§¢.a)) M(xntl,ng‘gnl ,




Serien z
W W% wn " (x-u-;)n co {oc‘ % f
throrerr Ca oflacn m’ Eiay |
'ﬁl-ﬂ MM | k
-fn-u(x..ﬂ-'x‘_) )l_, Mcu‘.sm.
; , ‘,“la,u»;" #n."(x'"_‘ > |- },‘
Seiien Jo ew“'“"<:&o<2/.)g. .
x‘——;o Thara e No> tAt

l# (xn )‘( 5/2.. *o L

Bu:t a&,, |

[ Xrg ~ x&‘,“




2:5-1) Goroelary. : Ef X¥ o 6o emguacrels
Fovr oo €0 <1 , hew X Moo vormal

dax 3( X¥é& €o- W-—tq, ,d.,.. iy,
£ in losnena 2-5 aothet g < m—lm-?_s(so) |- &, ,.!
£, g e Sxtand XE€Sx are wercl TAL
(<) g () >1-& whon Ilf+9u >1-& awd
wo "-‘?"gﬂ <o <l-¢€,. m

@ 6) ‘T‘HEOREM # X* w €0~ Moﬁr
eorin, €°<1 ) koo L‘W”"‘""“"L

WMWWW

P x4~1- i o “”'¢"”"
t ( c..,) —> :L .

C'"" (Cn-)a. -—{(x.‘,)u_ : xmeC,,,i 2l
Cio a cmmec subud of che wblim ot (Kt
weltl diam C=1 and rad(c)=1 . Jk |
<x),,¢. Mfa&u&w M«




“ “x Dc‘,n‘»f' ‘/;« ‘&LL,CGC u‘, rn.J(G)‘<f‘ )




Sinen cmckof tha vt BrlxlnC io o wraddy
compact autarl of C s wocads o fina
cutord Fof C witl
n'B,a[-x}flC =&. |
XEF 4
B 2han | i
QB I=ac(e) < 1-8.=1.C -4

xEF x€F

that rs re.d.(co-(F)) .

< Suf { F'sC«-M}

Can, W Yy Jar " Yn € X.()./Jwamo(],
Al I -g:0l <e (ieyz,-,n), c>0. 0 |
Kuw{gh ’y"} CXO() -d"‘\-'

e e J |
T e s e—————— ot e o V ‘




Ng (X) 2 o2k 5 ~=dC -¢
deawm K deasm C +E

N
242 W! For I<p<rvo we Aawe 5
N (Lo (p)) = N(Le) = Lim N(LY) . |

Prf. P32 Lo, R,y S e o rtansede f
frorlilon of Tha > aface (3, z,/#)wc” 4
/“(Jg ))o (c:= (:.. n.’ ard f(pt

b (,-

mwwx

a W M J?‘ 3A£[93]
R @ wo«l,o‘.w'a.n-m m@u:«cm

.w.t :MM%EI‘%S] wlul M




ya e | GH, %W’BW "92]
/ {"ff::awwfed-w““m oo
; Aol ln;tuwwndoﬂﬁwim
M%M “""“‘MM“"I :"°':L‘

&4,.@.;,,$>o 2o exncads O..W guau-t

Je cafx., )xmz a»w" Y 66@21'[2‘ =My
/ly g/ll < I+€.

07244..;, C=ca§,x&§‘_. we Aave diamC € I+E
wbles radcCc 2(- g a«n.d_e-a-wao"»ta.m

01 Corsttayy, [ malute, s ]: 4 X Ao
ey rormal t&-» X io rifloscure.




b liat (%K) acits y

hotelr T > o0 4%

‘' o medadd c ,75‘ f':([fn)‘“ ﬁ
‘n’S,K,, é(:aan’

) &' W '/ - (xw) wia X € K”,.
(, 9~" (:.‘;’:(05213 - i-Ca:tten.ec;(.) ® -

x

§ e . S DT aaee .
A Y T AL, e - "
: B Ly e deve § : y .
PR RO S ; -
¥ Ty o : - ' ...........‘;‘ --———-;?———-r e et
e, 20 o . e g R 0 5
S f . SRS R Pwey : ‘

% D T
"
. ’ .




Ht .:f, ’(Kv:.)nt’a whare

K,‘: = KnnB"‘_)r(u' 3)[”1

W(g,,Kn)GM”(ﬁnK") a
Ilg,-—xn”
& (l1+% )"’(ﬂug))

o Ng-2all = ~(g,,%F) =r(4.,4).




’rw

‘4“" (=, C) M(a,C)l Gllx-gll,fgra.«#
.;:Ac and 174} Arnas im £+

Nits, ZA espesmen, of musmbice
( .,"J I‘(:";g))

XGK” =zl

| &gwmctg - (7)< L(F) -

SEL 2 ).f:m wiwheirs ;’“M

?Noquiaﬂz) CAooor. xn€ Kn (3= Kn)

Aot ‘m/ F(, F) > fécn,éf) -7
| 2 &K',
dﬂ"— .
(}) Lo "(""33{)



| f’(xn, #l) = ’&-”'-;:o “ '>c.,-—:_z,,,,,.,”

low &t nt, =2 amd Moot m, eethet for
v >m, wt, KR I"'(ac,,,,':f) -l =,, "xn”I
.Z&-.o&n-u.m Md‘i.ﬁafﬂ'””g
|r(x,,,_,j)—ll:c...z-—xmul<“'

x"‘d“"wm’"&"“w My <My £ o0--
S ThA

(ot #) Wy s 2 N[ < Jo«m‘m‘,{

l f'(xn‘.,g')"”xn‘ nx,.,,_“‘<z,ﬁrr>£
f'( &) = 4 (X &
= L | xma = e | = %_awlx.‘—x ‘

r'>& A

Wows Lot K'= & & Zmy§, .

e Bt F (K )
L(F") = fom ciam (Kn')

'&:;v S-% (ka "xm,-“
~d>n
r'spl

ALIL-LM, 7/(1 B

f




T H
- i

éﬁ )Far%mp.iid;{”,g‘y (K,,)
5&‘2 GJX.‘GK‘,.,WC.>OMMW j
MW*J = 2XXng o W
(”m)cwé’?mimw.ﬁ:—aﬁ

Um ecoZg*fiwm amd Mwn ew{g‘skz
we Aave "

)Far'a.bl.m o‘(:?( ) sls it = o |
i Wil ¢ G Lim (a3 05,) € A (F7).
Proof f SELB). Simea A(F")=r(¥ ")-’=é«'»$4(ﬂ%ﬂ |

m.-n.a«ut n, “c‘ct
L(F") -2 < ma( r(=,%") .

€ Kpn,

Fam‘%n‘ r’(x,f) -'tan-ol“t( )K”) wo

me|

o it umzx..,,x,.,z tzwwma.,;
M Ma(ao) W“‘t




~ 2 |

U € ca{xn,,vx,.‘} e, "“J‘\
c((§“)"‘-': < M(“')K“ﬂg -

Reassrts ol du.wa(»am.bq.uyum

wed mg —> oo MJ.M uQGC‘Df""u"nf\;&)

0o chat  dial (ugf,Kp,) < d(F")-¢, .

Teeeen cofxn,,x..t} uuv-s,“d WM
magusvia, uf, —> W Ma(u.,ﬁr

m4,> m,(a.) w;.AAM-'.

gy 5 Koy ) > et (e, Ko, w)

bl s, A )L

wogu»zol-tao—..

«&nﬂ-‘k%” Um= U [ <L~°¢»~(f#~§4*) .
= -&m» dm(l({,:')

TN e FTa R ottt 2 _~4" |




5¢,

(m&.z) .Z&W(xn) ke |

d -¢, Slla -l < J’+£2.)
wheert € co{g&}ﬁ:m
M oo © ae
U € Cco g y£§ﬂ=n°1-mﬂ 9 a/n—o’. cL--'J.(f j

vaﬂ Zg = (yn,,-rl. yﬂo)/"" tA"“'
[ -%fd <l w-wll < I+E/

’fa,— W € co {%&,f&=|,wé Co {'EA}&:MN .

k Xy vE E&/lla“l , ﬂlda-m
& °‘1‘*f“° t

Ths
N

RemARKs: 3) .Z(.M of M(z ) &
?Z“‘a‘".“?“""*"‘“"‘s '

‘ C-o-n-«:l‘o&b;_{ M(l*é)#&ffml.
C‘crn ? [. o

o - m“-u_.jlh”an




DR a4y

,caaa..:&‘zg_.,au’o Progf Fmsuz)wa.

{ !
[
: ‘ y

! 3 .

0< dix bown diam(kn) = &.“./ b doiat (=, K., }

CZZL. &unuqﬂ#.€>o¢»¢JLuM;4ﬁr qqﬁb«méﬁ
larga s

ld c‘l,a“( )' <E§
while

rad (K,") 1= inf Sufe le-gll

. xeK, Yex!
= a%: c&at(x Km) ,aﬂhn>n
xeK,y
| 2 Jd-E.
Home  md (k) | do6  com ta

deaom (K, d+g




(2‘7) s W *&JJ#

C‘)-I)Exnmmus For xe (0,4) Gt
Xo¢ donete Ly wtd nom “‘rll ! @llxlla)vﬂxl(

! llo wmwzmgfa(«éz,w

. °'(”x”z < Mx”,( —quivulxll,_,llxlloo} <”xdz_.

, C:= Ez—ie..,},,, ,loo M-fi,auta’b 2-narm
. amd M 1 o Zha 20-nerm . o .%af
°(§.r- C Koo diameles 3 e X'<




* vtreion of
o WW“-X “
f1955]- J%‘? / re.x ;J
e i e i 1
I<il=| and a scgusece. (Yn
w‘aa,.,za(.:e ”"*am —> 1 we fave ohat

Mz-goll >0.

ez exanris, ©n XLy dufins

Il Qn Il )
lell::('éo et Il Qm ﬂvﬂQ x )

1°°°, Q, xmﬂ)xm-m) ¢ )







Pac = (k Hxlle s 0220y X0y Xg,X5, Xy, -) ¢ ""u":}“").

M =xll, <€

26 ‘?ﬁ"c‘om
ahows Thatl in (,e.z_’ll
(en) io dlamaloedt




& &

2.-10) THEOR EM (Larthaut , 1962]: X io
ga.mem g ared awég 4 ,ﬂ& cﬂu#,gkw-
wyx WW x,,szf(C)
CM Yy xo= %(3,+x,)e€ G(cC) alac.
C&o«(a‘{..)e C ar tﬂd

ng Ly = r’(’"a gn.)

MJ- 'l}& = r-' (xz_ 8»)

”um'" “'D‘n«” 1, ”U'n""’}n” “ xo-g,.ﬂ
"‘" 4

and as , aimer X io U.C.ED.

u,n_-q},,,._ ,-(x,-.:c,,) .ﬁ-—a&ln 79N

ol 250 and (%a),(ga) © Bx witd
llx.u- ,‘,[l —3> 2 and Xn ~Yn —)n'ﬁ wilsen X,.?J?“O.
aﬁ,t , = o zl\?./a 9 +'§.(xn*‘8u) n= ':“‘2:"";-

boarly +ed(c) =4 witl O€&(c),

b + xni-#n ”

)"" "( f;\n -o—i)# ”

| N




wew-ﬂlw mo.cﬁwa CA—...Q,’

'*4#2':2/&"[ 1.

o wnlinuews , Sl B d-ul 2
Hm L
M o= Coxn®+ 1T} )

cevatonl >torre om X. a)eo‘o«!ot <a
Xn—Fn = '\n’é el Z:*O M,J. _va uM
Mggntl <4, M xalllsllgo+dnzl] €4 wtde
mx...+y,m = llRgntApzill — 2.

n  ur maal vga.uo.




Rl gl +2 M gnehnzli®= W2 gurt Aozl — o
o
(2N gni®+2ilg, o\, 2l -uzg,.,,a,,zu)

+ (R My 113 52T s 20 YIS ~ UT (2,002 5)
= 2y 1> + 2l g, ), z)l’“’llzg,duzﬂ")* T\, a)\\"

-—-—50

9’5&_{04._«:&0-.. z.ll u‘-) we ,Acw-e. A,,ll’l'zﬂz-%o
oevien o -1 JW‘M )« —> 0 and
(X, mn) & w.c.£.D.

y“ pans {fe-u)md'r I a&mwt
uxa.-.(nxa‘-o-nxu‘ ),:»_, ‘o an sguivelent u.cEp,
.,zu; Cix {xE-e uxu -1,=.= ;o.,,cud
2han he gt <heft T :x+ (o, Xy, . ---) f;
“oﬁ"“‘“ » Q"u caonal “c%(_(“ Il
adoqumﬁwl%w ~-F.p.pP. (.u.zz )
z) oﬁ.mxua(.w#g
‘-/u-—oo’ﬁ‘t Wd Mf? i) < |




(2:41-2) RE MARKS : 1) A 1ert <
ja& &.z_we,. :, | ,
el o 3 u)md'r




61

(2. lz)THEoR,EM Crtrsy W«y{&u, X«»Jmuia
peivatont o Wl oo that (X,0-H) Laiks

&MWW

WW Cn M Zor X

Thatio ; Ca€ X, Culhn) = S and flCall < K

,érml()owndn.

Lt xn.= by +2ba |

and ¥, 1= Cog - Chn Jor n =1,2,00,

Lhos Fo(x,) = 1 nkm

| -1‘yr&=m.

W2l =(Sef | £, 2)]) (s =)

ham ‘;':;llacll sll=lls K=l | ao -l & ar
‘ux.,.u £3 , we xw It:x..lll=1, and =o
2Pl 2 [£2(x4)] = 2.

ﬂow,&t C=&$§xns,. s Jn..—g
M(C') B i (X, M- lll) it Jar'am;,/
AsAus o An 20 widl Z,\ 1 wa Aave.

It ,‘:‘;‘.‘X; xe = o il 2 -f,m( é‘)«; xe "-’C.m) =2.

,'ZA“ C o deameload il (xn) ool
Qrgusreea .




M‘LAM W(ZIOZNZIZ)




£3

ek atraoca. Lt K= (X,@X,)_
amd Lt P;: ®—>X; i (=), 2(2))—> ()
a2, eaZivrl corolimads forogscliam .
lows t{ C © a c.lo-.ul WM
4&’" t=14,¢ cluum(c $ dt.amo C

S i (<), dedes (e
o diam (C) ME&M(CJ J!Aw(cz)}
Omw 2ha othar fand 3 éf‘ £€>0 c,‘dm
y. € C; MM Ily. --i.‘"é'N-eL(C)"E
./a-—a‘&t€C‘_. Snlu-:t x; é'P—‘(g‘)Md

art x,F £(x,+x,), x € C
| | X "x xou ='n"":§ Il ¢e) - xo(")“‘

o | =2) - <(3) llg
=l =) - 5(x0) m.(i)) I,

= llx(s) -% (g, +><2(4) lly

S z[ﬂxu) -yl llx,- xzu)u]

5 [M(q)*E* olmm(c.)]

1 :c(z) X.,(z)"

< s. [M(cz) mJ(c,_)-.g]

@£ fotlowo thet

aluuw(c)"' NJ(Q Vrd-ﬂl'(c‘z.)]
< clwm.(c) . )

REMARK: From 2ha obovt Arosl wr wxo




2ot |
N(X) € 511+ NN
o a M wte Moo e ‘ﬁ-““"’,u“td whed

o

(2:14)

A L




65

W#X Serren x, —0 we ﬂ“ﬁ"’“
"'C""" “xn""Pxn. "‘—')' Q. N

Cg.o—o—-..n, £>0 ar that € < '/‘5'(1-*'”)
whare N=N(M), Zhe zZhei exiete n,

Hoca-Poenll € € forathnpne.
Ig,‘cc=w§x“§mn,ﬂwm
llx ?xllsgqﬁr.x Xx€C wrk Ao
P(C)<d¢»¢mc +2¢€ :
= 1+Z2€¢. |
it o i o i mn o€ md At
| ”an Px” < N(l+£a) ‘{“vqﬂ 2 €.,
I[x-xa” € "’c lel ﬂ‘P:c an“*llPsc-le

*“‘”*‘j;-,, ~<x> < N0 < o6 %) NX)




66

m‘l—n Xwn-J—y,
.,L(x,:()°= wqﬁmw-w hu i wly

Z‘ﬂm..’ { Il’ ‘M w an
mllacll <Iliaclll<Mu°4l 4ara-u x € X

we -—Aaa»-{.
| -,T”;"—- N(x,u-n) sN(X, lll;-ul) < mN(X,‘u-ﬂ) .
\

| = N<lzkﬂ‘xl)§vllczlloo) ,Z,a.‘) L. n. st




