Ernic GAUDRON
. Euole o“e"'{ Grenoble .

T 20(F

Miime  and A/(OPM o{( mﬁ,«A Olo(bé\\o Apacea

Thige, molis ane o /w&mav Yesion. Which /ma.t]v conlem e .

mea )
A) .E"’t"“'C(UCL\bW

s = Ao a becbune  on %CWRT A{M"‘-me j)eh— mevaed ((lo(.oé«c,) vuéat
/J(’ﬂcw oven an a%ela«ouu Ulimibn, 4 & . We ol o‘mf‘r\z, seveal /A](Q(, (7[)1,(/;\4/«,1&

ij; [Ma 2003, d\,,_r,g Amfzj ) CHc lﬁﬂo:(

and /’{47’“» fem Ahese 0%26}3 and we //{\a/@n mfw'-ﬂ/ Abea .
Ffﬁsl?, Bt . Nwﬁé speme basce /th% 0:( Ehe Lja;)m\ufg ﬂ,(w\.zﬁﬁ Gf/VIALW\LiM

l"’(— A LL <& %\L» Z a— /moduzei Az‘( AQ/rL"-l m 2‘ (,uv\c( «ZL'“ “—H 1:)2, an E/(;cLL(za/n. MNOUTL

We M .,oa({ /Hm"/ﬁu; ueuf‘c’, (/\, “-‘“) Ao an E,ucldc[law /(&H‘(\CQ__

m Ae, R . | |
&J’ﬁw a9va aodociaw o }Amhv& Naj /w/mtzmo , Cccééc/

7_0 /}u(/‘\ o

c‘(j how\L’L m

Yecé€ )14, - m>/

Me succenve prprre
e (A 00) = min ko den Vb, (x€ A ; 1= <) >;>

i { MOXLL (B "/ -= ”n”} / Ty~ X EA x‘”“'“‘&, U\A‘/u“céq{'»

é )\m (Au "'”)

—

We Ahae O & A (A 1) ¢ Ay (A.H-IQ £ -
5 o Me porhive
L e, -, em be a Z - bas r//( The (0-) volume cjf A 2

' 8 M /O[p*—@/\ /MDG(M(j"
el A VC’€ (A = det (462, e".>>ﬂé",j$"

whoae £, <

en /\@&/R a/wcic-b.C‘ A .



S NED) o (’Ml&\ - ap

Tl
/\/( (A4{(“> - )\p ('/‘1(" “))

r(n, @) =
C ) o Vet (1)

Ay

w‘ww, /H\L, /v-url/\ﬂ-/ﬂ'\a_ AN /(“a,‘an oves~ E&cho&am /(@Hﬁxced (/h”r”) g(’r ﬂankﬂ\_

The A«Tuov\z. Ym = Cr (m, &)L ‘o mOH‘w}\g but A {a/m&uo Hermabz. awbux'.

tt} ﬂxac(’ vwéue, A0 &n% %&umm feﬂ, m <8 (LM(,( m=2<4 . Tt can m&oé{,

' 1 i . auch (Tt\a(', dvgé
//‘\anacm/ze(! ap M vl l:)emhv% ral mumbee ¢ J"”

’ VLol aahsfie
(ay, -- am> € ZMH\J}O}/ i el (lﬂ"”/ z") e & J?} /743‘

Tim
N Xox - - Fda Xa T O MA xoi""' ""k,:v { ¢ (aJ+--+a,}> .
( §>’/>
Man how ske ’wwg (see Geomebie din Zahken A83€¢
Theoum - Cr (m,&) = cg (m» 54) L Vo

N WKD'J" i(ﬂow_ﬂ | we g,e/ew»‘\a'aze, i Hg //d’é&?hu.)tg‘ Wru{

@3 — k& a(%etua,ip u‘?m(‘m 3 &,

Eu Jedean (/\(((.((3 —_—D E .n\,g,icl owwc, o/wu_g, PN k
Aot
J N, /\(\ €
Mentnom. Ar(a ) — M (€)
Voelwwe Vel (A — — Hdﬁae H(E)

WA —— Flope )4(5)



"2) &:ﬂx{c‘ ao(bQLL /J{fm(e/a

) A'g,,b\a.ic P30 , I o{ & (Ref: Lok @i, §=%1>

LZ" Klg be an alg,ew v(hm(on-

b V(K) = plaws of K (erww&m asies f mon Swiak  absotule
voluwes Over k)

= M‘“M Lk of V(D) j’u & cLck Ak subesctzpoion

ezf K
T‘e\L Ci(jocub/ /(7)()0{’037 on V(L) nduws /(7)()6’(031
TE wencdes b Ak /(7)()0—&337 %,eyww")c‘ 7 Ww,)atFo/um subels

U'} j’m s é V(L) MC‘ L Voies

on V(K) by aﬁ‘zcl& Landl

Vor (K) = 4w € ViKY ¢ Wi
/H‘”@“We‘ ke %dc(,d c,m»l"w/wu’ s K.

bn V(K) can he {L/Mi o Bowl measune A I L‘f

)\( \/V(K\) _ [ Los (9.\7] f"‘ vé\/[L)
[L:&j
{&f\r: &F'(R,MC albfum(uung/{f) ,wﬂﬂwwéwexmmméj
We Auwer N (Vp(O) = for Ml p € vi&) -

We whall weik wilh e ac(efm 0:(f< H Ax = kg?,_ /A& whew

surstide g pearits "‘“é’ 6’
Aa = )1 (xP)P e W&y Fon all /WWW z e f “r
e [xplp & }

TP Ko o mumber fidd P 5 rnal cdele ruing omd we Ao
Lk
EL“&]LNP



®
I:m v € V(K\ , we o{mw‘i L)7 k«u- /H\L /(BF(/O%‘LCL( %WV}@’&HW 0 km,{H\ J\td/aq/-

A_o w  and '{v s A MWCTML &Lmo’em"é, \fcd en K\, /Wc‘x C’l/koué’

lphe €4 py iy o ol e penber

L) R'w#c( gdelic 4 pocees

T Ahe /C«aawg,\g / S Mot K aJZw(u/_s c[uw(?, cun a[g,a\o«aCc 4)((?»4(*01\ of & .

.DEI()</-.C[N“W - A mﬂ:{ /)‘04&, E u « k. ve:;“Tm A{Oc((ﬁ/ t{f %‘/\&h’ ((/{,;n(,mb.n, a"(j@l/(/f(j (A/J’ﬂ

i"(‘gqu em E@K Koo {fﬂ f?—Vaur v € VI(K).

Mevma

— o | i . . ‘ P 1
[ he [@ML) oYandarnd Ao e?f dumenslon m 24 the weckor pac [ am’muﬂ/

with  Huw {:‘,’ééow/i‘r\g meund v[%a,——, 3(,\\) & /(v”\/

(bql:; f ,«+l><,\(:: >4IL of e

-

\[vc(,,,xMS‘v =
if X o0

e [‘k«(u‘,,f ¥ ’*«1"14")
Defickion : A sigid adibic ape o an adilec space E for which b s an
MM%W Lr e — k™ and on adelic m\a./(ﬁix A= (A“"‘\‘J'éi/{k\ & G’L,,\ (/AK\

/MJLJL (Zl/\a_(-’ HX’UE‘V‘ = !Au' Lfg— (x)‘v,,
— (Q,_M Lo A mobinal ox Eieition ,5/}0

Ve € E%kv,

WLL‘L (r'\f = (f@dvllkv : E@k&r
/t-o g@K '(/\J—— <
T /ﬂoos.u /QM,M " o de,uf adv&‘c (o!aau, A & amfuc /" J&/m“k@w 4 o /)FCIMC/LMC/ ﬂ/azlc(, .

Remarka - ) Ad:udiﬂj ,/lf E v o »4345/ aa(bé/ic o{mc& o\/uk, fw— éwuf Mevnw«faw

Ahere sl A E Gla A , Mﬁotv /[/?A'M4?,¢oélh/}

trie‘—-ak’“/

sick Aot (4, A) s M ol uchire on €



Y Tf x¢€ £ \poy Al ocsts o mumhec %0‘243’ ko € K audh Ahalk

A€ 6L, {‘AK‘,\ and C([x\ g k" - T s, gatile o wn,}mc/'/wﬂ;uP

of VIKY (fosle aanion of oons Vo (k) itk v € VIK)) et hae

A A & )(((‘a)lv = ’ L'W\C[ A 2 an MulTA] ]

el =

Exwvr)ies 02‘ J\L(,J,(\cj cxc(d],c,, o‘mua ;

. kK™
¢ b (A‘ "‘(3 LL an E\Jv(.iclea,m joj“\(\u_, » Nz Z—QAQ - @ Z"-‘M

bn k=& we @n ok dbns E/\ - Ne & enAmJ wi e »aum £

o ,Ju((,,;lq, /ajaw cwc( ()gc‘e,\.-,*% e"“e ; = max X "D fc%/

i p-

o allew. K ,Lou,mumbu /}io@c‘/ i AP, @ ore -5 —ene quymc&/nw, V5
ﬂ\%ﬁ\ Ac{l,ﬂ‘b, gfaw* L"MAC( He/bywlha,y\, Y‘CL‘@*V L—Mu% oveL -g(J‘-L (—C/I(

& — = i)
Apace E il Z ‘8, ([ ‘ )6‘4(0;(,5
Ehxee i, ¢ Vo € \/fk)\\é,(k)>

({w.oju,tae_ GK-/WOCL&&L ‘dj ﬁwih, /4/"-7(a¢>

Hermt "‘CaM. MENS

v fidls = Blee (vehn7s)
PO IRI o h1 ch ij;t/ﬁébkm [l ==l

‘xeﬁ@r&
am  Mews Adnean /ma.,o f‘E"A)F’

\Nlu.n Eand F o M(f"c( acu,éc A(Jaua oW N )
for Mo € VR

6 wled omdiic < N Me = [ 2llg.



Ofu“km on ac(,tﬁic. 0 paceq
lef- EIK he an ac(aa‘c_ /)/aace, CLY\C‘ FceE a va‘éz /}aéklfxla, ; bne can conalden
Ao {J&W\% adudic o paced 3

1) I(\ciud(,( drsibus. o F ¢ F with mowns on E& e /\w(')uz}zJ A F@K o

-'b) Quo"‘?m}’ : E/F V\A,HL Men“ Mmevma “;"EIF, - = A;Afé HZHe‘,v; W =5 oyl FGZK;} ,

Ze ek,
P

3) 3**0/6 r EV= Hom (E, kY ( Urcar jw) with opealie mevma

{ (((2.5’41‘ / 2 € E® Ky \}10}) Le Ev@gkv
el

E—

WC(L&/ a/i'\Oet\Lb (L‘(l(/i(/ /JlMu'e’ E’ o Vea k - We U/é)[) /K(,wse &

k) (HWV“/IF‘MS Aok s E@EI wibh

x € Bs kv ("x";;v. + s ”{_—?’:}. )“L ,Cf v [
e I G =
"366@\:\, E®E v |
moc( ol Nalgle) 477
5) O(‘uﬂl@u meun - Hmk (E,EI> (LJMM /W‘a’od> s g
tely = oep )18 o e e, b
‘( “ " ( ke
xNEw

Using M mabunal wemepheim- EoE’ ~ Hom (EY, E’), we goF am
( te € /\(;g@w Ay Me /Zug"akve/ mgam ?fe‘/u Ao fMﬁc&—lc»‘" af Afawa)

6) Hilbed— SchuadF mom Whew E = (‘(’/"0 o | 51: [((;/A;B Py ,u‘gjcl'

OKO(J.«‘:, ./)Ioau.;s} /H\L /@M@u fw)ctbq

E Ee E/ s emc\@wJ with Ahe Aizicf abue llwg

oo by (gor’s AoA)



?-) ST/WVYY\#(}’},(,(, Im,ociuct W hen E‘:(cf,/“«s P /‘*\g,«c( opace nd (éN\J?o)./

’ £ € ;
e /urwzt«iu (Wcﬁujf Se(E\ 2 wcla»wec( \MH\/ (S [‘(J/ 5 (’4\> 2 LF ww’o&m{a

i . ®€‘_D €
Sro At Wk‘w\/ inclue by B mebunad w;ﬂpakw E se)

| . / Cay — n A
“xe“ {01/ 2éE81)<kv- ’If ' /él

WL /g\w\&- 58(5)‘1)' = HDL‘(EM)'

Er\' VV{H\ I:JEIN [LML{ l/\,+-~-rl;,:‘€

N i\ T .
(/"4-» n ») A\/) ‘u—/f
- e

,c"f o X

l
wn ebhonomal bays vf Foke Al &'~ -6

% an oxbhogen  bosis of SUe) amd M- f,fnvsem

A

) Exhnicr product @ Whin €= (g, A) & o nigid adelie pace wwd LENNef,

X, ®. _8%p 5 X A--AXe
’"7— )
- (Cje,. Leg ej>€.°”) "f”‘/“ﬂ

£
= Ncé”e'v_ if - X

(=)

| i ef ¢
e s e E —s N E

Fou €y -, ¢ & Eé'?ik«/- / lleca - Aeé"ﬂeE,v

(whie 0= dinE AU - L E)
8) Gl xhoin o b Kk he an alyhai wxhuin and €= (p4)
We adow EO K’ with e riged adele sbuuchie
E & k' —s (K')m is undiced éy f

c‘/ e cLLfAjOﬂaj M‘:xuto(d‘g Ax Cz;ﬂk/_

he o algid adedic npete
%}vw E\,( (‘f@)[JK', A) WL\QAL, T@Ic'k’ 5

and  Als vfcw’eci A (‘:Lm //AK’> ’oc1 mLana

TM ¢ (\IVLKDM 0(0 ,%OF CQIMHJ on ./HU» M«» (/Oq‘tet L(f/A') .

(e /aau/ Eje tan be wnilfen an At /Jca(ow TR -
ach c A

o OVer a /wl&mb&. %Z»éc' ko . "&LL K Muél/

—

Note Ahat /NL»T )LC;),CA
EO ®Kok 0/§ a NCA/\L‘ ac{c/&(_, z)(ocuz (=

3 Eo = b (K,M> WiH\ bhe /I':\MOLW_,

o A€ 6L, (Ag)

fiven kj (ﬁ(/eo / A)



Tf\uw,m,: Whaw E amt‘ E) ane )125,864 ac(béic, /Jiaacm ; a,& /au.sc ac&& ,,,ALMLMA
are- /u%u:( zxce’o(:’ (win guxuw@ e one on E 8 E/"
E & EVV an (j{

More ovea /H\L ,,szwﬂcwé] o m«*%fa Rawm. 5

/

E/F X(FJ_)V (Wk@w F'L:Z{?éﬁv-- (f;(F);o}> ane

‘ , g
Hd%t" L’Q@/\u, LL/V\Ci /a/(ofe/ c‘?{rz}cwl‘/ A(M(Cea

Let~ Ej hbe a Ju‘,c(yéc] adlelie. Apae dﬁfw“ Lu,{ (c(//g.

Haght of € ¢ H(E) = op L(K\L% [k Al dA)

‘ The deforibion cloes aoh ol MJI(,M\ l;“/l‘cc/'él@(“r‘ : //A )
Tf eofol | o e HE =4 Thes Ron cloe ot «of (p,F)

= —loq P = = (O L [P Ak dA)
fhﬂ e - uﬁ (€) ka\ o7

(Anaheln) Degren @{ €

E @)
£ ()= 23 (&+hes)
Phpe S BB U5 e

Exf”_":f\e/‘)

« Hig*y= 4 deq K™ = p(x™) =0

= (A -

L TP (A S e Budlideas e Al HIER) = vl (A )

: Eaa. (Lo .»(_ )
(Tuded BB = b A) wher (\x.e.%«um[l: [A {:)l an = (Levedis

dee A) = o

|k A =

0 H(e) = T
D Tf ko a ek el e ELES

E = deog ME
. B = HkE) , 9 9



P:fﬁm«ikm o Lk Ea;v\c{ Er LIL J\ig,x‘c[ a(’{léb 4f¢ue4 e I< a/r\ci F CE « /&:lcw\ /)a(');/kue
uxc{cww;c( w»(ft\ ik ,.u;tc(ucecj /"U:ca/fc( /3/(;1,4/‘('/26%.

T e H(ER) = HlE) ((deg€ = degF + dey e/ )
H(F)
H(EV> = H(-E)~4" (Aaxa EV:’Aij>

HiE@E') = H(EYH(E') (dg eoE’ = A‘ﬁg*MjE,J

& /] . , K
H(eeE’) H(E)MEH(E’)ME ( J,L(Ee>6/3: p(E) + i (E )>

HELY H{F)/H(E) [ dgF* = dog P - E)

H(AE) = H(E) [M) [ F (NE) = éf(63>

i
Lo L
g\( A
Ap e Ap -

)‘(SeE>:'€r(E>+EL l

-(«rm—\) “A 6,,\/'
=l )‘\Avr.-ki/\:we

_ ' L) Cls o
Defensing  Hyz arla oo L one con peove }L(SQE>: e/*('53 taf ) e >

M

‘gg,b\,aig ,QXW a){ i ; /H\ln H’(E@KK' = H(E\)

Mo cve ,x;(( K'G aw a
J\L@E%w: deg€ [ (egk’) = K () -

R0, §2.%
Ref: [eater | fop 34:] p [ Ga 208, lwwme 3‘13] j [6 / $ J

A A (! d(/‘lﬁf LY. Y] I, k :
P:fEWKOW .l Fand & Lo Aoncon M‘Qéfawd ﬁ'é a Mg a /((L Oven
Tl HIFre) H(FNE) & AR H(6)

L, (F+6) + deg FNG.
brobis | dgF o+ deg & € deg (Fr §

P/\ocj): lF ¢ ¢ ‘:/F/\G — F"’G/G be /H\ﬂ— mo- ‘70

B i sy ¢ Nally o
Fn ol v EVIK) and x € (F/F{\G_)@k’\l" y A e (:1.(7&,\,- e



1-;\ qu"['\‘qlev‘l/ 3 /"(f o oy em Ar Qe M/H\-cm.m,maj M C’J F/F/\G- & KV- /{'kwu

(3

“(&h)v PRI “m =l e le) aee a e (o) “o&t—/:fc;/é ;v

F
e 1

Q 74% ” L\,-(.(_‘;)“F*G]_ > 4 fr“eC“F/Fne,V =A
(x =

L=

(”v‘i: i,f V40 u/aimha, /H\L W\hc‘ “04 H\e—n&u«aj ¥ Mmeans ”‘¥¢€(1~’1"2;~,€nz!( :4”"00( r:t«:’v_,> .

T #(E M) o (TR Ly (4 ) e 4H("%))
H(F) H(G) H ( P/p/\é,.)

= >, 5 A\ (a 4L exp0O = 4.
£ = o7 gw_k) legy (de), ) AAG) r ;

Huighs of pearls
M‘ E/k L:L an 0~C[¢LC A{xLCz,.

B s mw&xéf\o
Delonkion - The odelic Apace E A;»OGLCC‘/(-‘» ww"igszie, bf, :f AO 2

| o M gl .
Mo fpudhion VIR — R Log llxllgm o 2gpa

. N ‘C'(a L/@
: W own « hote & = Soenoor Iou:a(uc"' if’“\j‘ Aclic
A j\i?:,l ag(p&f, /)'L!LL(/Z/ A w“uf&% a0 V""/UZ < {

/Dfouco y

QDL,t(‘N:kM - k- €& Ik be ﬁhma% u.mc( % EE.
o < /v.ur( /mezeA. N

The Aught of x , Bel, » Mo poike qonnegalive

¢« X =0 He () = ©

% (
s X X O HE [x) = 4"({0 ,,S‘v(ks Log “ "Emr' Cl/\ ‘U’)

o ;"\ s o Yeche /K“\ ‘LE‘ ’ HE (/\’.k\ = He (&\ VA€ K\{D} S
'%bl Hhe J.wuc(ud' f@wuw(ﬂ ("""‘g g



E xa 9

(L

H(Xn\ (24, e xM') = (D(‘?"" -~ % 3;“’-> mcﬂ (=, - .)(Ay& (2,, . 34‘) c 2" \jes

—

) (Au‘“‘) Buslituan. Jotin. x € E,

Thea dx E Q\)\O} i HEA (x) = “ (J,L‘?C” -

s Whe dinE= A He () = HIE) VYx € ENpod

Lvaﬁ")!
(ka7

’ L.,(; F b A /(“’{(‘“f‘a,we, 2o 2o =+ G = O Bf [<al (f“ (aa,-—,an\ékm(\fm/\-)

Thwe  H(F) = HK"*‘ (ac) —, am) (cothjwmw Cé() H(F) = H(F‘J’)>.

‘ s e s o o @ il
Nebe Jhat whin € & « ;\Aca)c( adelic npace | Ao ,KM/E Lo ainvdand” by ac .

) v k! a(p&,e‘a/\a,fc., 2x gnscon -
HE@K‘ (x) = He (=) Vx €eE [k
R

MM p Convesi “Y ,w‘u—?)ml»h.’ l«fu /{41‘34\(3

En  be M\‘Lﬁ/xaw adelic npaces oves Kk

L &, (N NMeS)  and s EE; Woedi--ab

-7

T4« E.® -- -®Ewn ” ,th,%a%, cw\c’

- . H . 2
(Z HEA' (’u:y)' > é EA@""~®E{J (ku-.——/)gw)
\\=|

E\’ec{ : o e M%& ,du-zruw&,/\’ ' clciaf}'/ﬂ\l— (wsef Og’ {;GP\ 2013, leoromea 2_?,j,

As (M, Huz, ,1,;\}2,9,\0\[9:&_}*7 ; P o) M{ﬂ‘c&to\"’ /<?J 0(0 ,C!'" /fm, N =2
Ohserne  Ehalt /fa«— Mk& /\uué /mum'uw atamcJ b B AKoue

‘(;S(afl(,)( = Lo g max [a-fb/ a-c(-lo) £ Logmax (a-t-b, %-q—_é_) A “’82 + ]loﬁq,-(- ILojL[

O'V\a\ lLoﬁmax(q,b)l & Lijw((q, c—l~) “+ lojmm([b, ;’L) = , Lcﬂa. ¥ “-09” .

M The uclwton o fw\ A cb{i\ul&. 0{ E®Ey - "



3> Minima  and /a/(UPtZo

Q) Succomsive minimoa owz Ler 29(?1

n “ R We Clihc"(: A. (E): ,o;\. HE(}—)’ XéE‘}C}
t@" Elk be_ a M?,Cc( ac(lb-c’ \M’,H'\ ciuw.cu/nm m > A 4’( )

, AL gl AMEY
We Ab(«‘/\a, ./Hu\.u, /"‘-.](au ‘:/j AL CLANL 4/r\«Jn:ma_ wwtitk").c(‘ /(-6 E (H\k "‘"‘(

O/HW e A-{\.L ﬁlﬂ/\a‘?ww z) - HW 4 E ﬂ’i;——’) M> :

—_ M ‘(:—[>
Book ‘ € . Fce , F 4
- d\l‘f" rcalmee /\( )(E) = Mf (AA ( /-> / E~g§/\/

whofuu,

T EE
. - R A " . _) N T (=
Rui- Thmdee minima: A (€) = "”‘j ( ™ <HE(X‘)’ . HE(L) i MPMLWMF’)

VA

. . < cE it Can 5] B &
‘Z.»\a/v\g meame Z(\ (E) = /‘MJ ( . HG (7-) | S Ce ) )
S

xe

( - . 8 EK xes> i E
Zon () meovo Ahe Zanishe cAmuna of K-S Jlax,’ :

(n)

B i pee B & WE)
E &

A (€) o

A

n € ¢ --.- % AnlE) &+

/\/\(E\ é /\i 3 =

N

' = 4 2 Z.(E) &FT=
2(e) & Zl(®)

&Y L+ F
We /(\M 0 £ YA (E) £

! . 3 v L_B
A . A Q@ Lo

w0 flaule oL Arw fan g y
Vm 32 V E ngd wihh dinEen 2z, () & t
Tt cm ‘Q/\Ov%c\ H\a." m 2 J

e & aal g Mokt %ch [nee [or 20, buwperchon kh])-
i wd W67W<( k & mel a



®

—

hy“"’_"‘]ﬁim
A(«t\ (KM> - /\(i\ (K*% _ _ /\(%\\(KMB _ /\' (K"\\ = At(km): e = An (KM):‘

Whie (AMH) 5 an Buclickan Aalie , AT(EA) = Ao (AID (defred o Ehe

T K i afedty oy o of ey (g 2R S TN
for all 2 €{1-—ymp -

) : . ). G B AA) .
(WléTuenw y/’ Ehe  conuex “7 /‘M?}AG—‘&"‘KI ; f )

aMJ 1 S N \{O}

- nf
2 k- A, = ﬂ(hc,,_,)')g\>é KM’A; uwxn———-ﬂ-xﬂ:O} A
Then A, ((AA)) = V ey

(cdapt  [oR203 PoporiRon 41]) .
T U {CVCLW;,LS A Wff“I motokton | we Al v NE(E) wibh ¥ €4 BC, AT G
i M@ = AE) AN = Ale) , A(E) = T
Efe  Ngid adedic Wl dinE=m &;epx,-,,m}

Basic pwfwh‘ca :
A (EeR) € AT () VW xELAEL

4) \/ I‘(I'k cl(%ehncu‘c (/bmm‘.o«f
( What s bwe {o«— ¥ = BC ?>
H = x Voedl - din £
= P A Yaa petee }\/C(ES é)\-t (F> =y
2) If F CcE wan /C«Wt.cb A aoﬂ v*é{‘gc’ A’z?
agd
P@mk’m ik v eNNOS  and Ex -, Ew b Pk e, spaca .

Then /\A (.EA@"" OGAIB = mun <A4 (E,c» ‘( A$(‘$N>

ev&o o 5 (/M\\Iulh' M\\b(rhta/&,'\_, r AA .



@
k) Slopes Ref: (bczos], [Botsas], [cheoo] | [ b 25|

W B b "\-églc‘ ac(;,/&“,_, o‘ocu.(/ over K omd m= dun E.

Fack @ Thow oasls o f)&o{«‘\‘u{/ wm"hm“ c(E) such  bhat H(F) > c(e) f‘“" lv“‘f Mgsﬂ’"“-

FCQ’ %
>
( g ML/YC\;A‘” o E - T hew {«3/{3 « 6”‘\52
B\.ooft let- (Cf,A\ a wufez vu,ﬁ/\m(} fha & e (al;)?‘vm)

ek bl ap O T Y e P low®,. ol o lp  peve)

) - . . Foo ev '
wd n € gy P lals e jwk) Leg laplo dp ) ey

-2
la|_£ H[ﬁa(f—*\) = lal H{‘,u»(((p»

(2)
) which ("sem.,(ZZc /4’0 K | e

witlh diencion £ g s Avane H(F) >
¢ m
Sft\(ﬂ, dL""(( (ﬁ) Ar & moen  RAO Vakﬁ'\, U’f /\ K
ke Hp®) ¥ A

T ofhe weda )liﬂjp 2 F C—E} < bounded {\&m above -

~ (J mhora ¢ U:Ck‘:lcl /(‘b E R
T A fow_!" Aﬂeu,'s /ﬁ) c(b/()’tb DI f)ém,kve, para /UL Lw VIO

r=0, \y -, m

mleve af f e [ eg =l EnFeip

o (e) = /\,(E’) ond q= (E') = H(E)

()= oz (EV) H(e
We Aewe 57, ()= A (e¥) H(E) wmd [ Amae g&—mw/&t/, a.; (E) )
e r)oﬂ\!}&'\( 6/(: & (FJ')V) i

For andtance ' o (e)=4,

/fO’\ b\ﬂ L E {0, '»I,~L> (.MAL»
i ( o & ks ‘ A(('fa.'c"‘?.
ALt Juk 01(&-\ s A, (/\‘E> ((s /Huowu‘.»afuv can be >
X X /&;\,f / Q‘\M
Camenical f)gﬂfﬂm ok B [O'MJ — R L prece aj
/ A
i o Ve
cw/vmbng éxarn ako\/e, /"\L Lent -

R . P eE } c IR
{ (Mr:‘ Otlﬁr:) f Wean /W\L"’m.u,




O({ Curne | W can Nrrzau/ Mo Lolhn ek L)T A (fw.l’;,) sk

{ (C} -—Logo',l'(€)> / ’56‘401-’/ M>> ’
T4 jg,@;m Pe by mfwkm o concave gmﬁm and <k Alepes

)Ag(E\ = P ) —Pe [?'4—) (‘\64"'7 “>)

’gw @ Mmon («(éwlmx;/k—g MC;»M(I/ )A,{ (E) 2 J""L (6) 2 - - 2 )‘“"(E)'

} = am A a(’ ”
The greck adope 1, (€) s abe doelzd  pimox (€) J e amillest Acpe pale)

A Ko (e) .
The /EWL((Oﬁkr A QA |oc}"/m¢me, g:u/}[f{u‘ L\_{ e fo’%\:\/f/:ﬁ Jumﬁ(:‘

Ke,\.‘ /(brvvma.: )L/w\a)( (E) g AROX ( }‘ (F> )’ {O) sp!:::fwﬁ»fau )

of €, denolid B, ek Ehack

Mere ’uu:;v,ﬂ‘ Mere exisls a («U«M‘TML)

> F cE
and Edeo N &

po(Ede) = Ponex (E) s Aunes e

/OCngfTMB )4 (P = )hm:k)( (E) :

The /w.\rmu.lft @t B> mueams 4 Mkkbi‘ei‘ltr\ﬂ » .

E“‘");f N (wb fow [Rc 203 Pporhon L7~j> :

leb s /b,w‘-‘om\;(«r denoTe bcl ¢ ‘
Tha 48 a el rumchen e aiejf—'/w I

mon o Auinsan M‘OOf)fuu e’rE,
‘§\W 0~‘Oos/e, L’»{ a Mm}‘ Ab/und{a)uj on. E. Ab":un/&«./ 5 ,ZJ’ m = dum F ]

degF Pe (m)  _ k((€)+~—+ym(5) L }41[5‘)

—

we Aq,v& )*(F) =

12438 o e

(on A2 ol en /,\amc‘ v fm W¢4,<1 F CE ;| we
Core ([«&.a/\.) %“"C/‘\‘W
T hes Ju (E):‘Dg(l) <

/(a,v(
amd 00 ¢ 5)4((:;).

ﬂ*ﬂxéaf- < GWF)C.
we  dedice PE(M\) L mC
and we gt pi(E)=C = /w,f)(y(ﬂ . 0% F CE) ~

SCI\w Mmoo e w0 & cen

Joo oMl m € [om]



Ui mows puove A moxamaliby - pepahy of (@) We paeed by duchon on,,‘
The abmun o Az j’cwm:4_ A e (B) = p(&) an Mo cace.
Assume  Ahe <xishne o'/ Eh,  when dun E & m-d.

Lbb € of duomion . Tf puner (€) = (e Al Ed =€ 4 Mo winnec-
Obhunwise  Ahe e JLF CE , F=#0 and e (F) >}¢(e)2 o m—av?ol“/ andl
we wn Aove Fain i wille maxinad dunenslon - By i clucchon '4*7/00’%%3

( mivce FsE) | Al sk By, Ak b )«(F'd'&,) = Pmax (F) and , fo

“/u G CF W\—Ij\/ J-A(G)-: )’lmc\%(‘:> J wWie ’i\cw‘é G C Fdea :
et & LLc\mwwo~Lixac~M54!om0/E~ IfGCﬁp Nhen

o (Fr&) > dim F and hst mcxsco,«\a,fj.’h{ 'wprudz/ afF/ we  Aare )k(F-r(,)é)dE).

dio) B+ dig 6 ¢ dey (FTE) = dg ene (e )

we gl (i F) p(FY (in 6) p(&) & him (F+G) ft (€) + (AinFNG) pmex (F)

amd  so  (dm G) )L(G) L dum (Fr&) (@ - r(p\) + (dim (FeG) — duim (:)},L(F)-r(d'da 6 Javex P
R e 25 e
Lo £ ,um(F)
Hkea ple) L pmox (F)
(G’) S /L(mt:k)i (F) .

T{ ¢ cF wtlwafmw IS
ownd  we Aare )—Lmoux(E\:)*moﬁx(F).

e : fm df ox6& CE, )»LCG) & peax (F)
F:Jea .Aw"l‘z,/{ V) H\ﬂ, M(TJM:"L&«J r;«e]nu,"‘\] g 4

The 4 pace Edo =

A e PR %8 ,ch

Aol

Deferibcon - A 11/5(3/10( OLO(LLC/ A(aw E
}'{ (E) = /-meu)( (E) (H‘GF lS/ Eju & E) .

T Ao tase At wﬂm\'tc—ﬂ/a ("7(‘139“’ 44 u//cbm‘j‘\k A

Exiw_we‘eo 1 B = k™ oo € = An o WS'T»%.



T =
4\0_) hLL( /é/m/mu LU(LWS /&9 cb,/cm, (5N MW‘:TM» %%&kmu ‘7‘{ LW\"'C” /J‘“L’Df’aleé 0/5 2
Jos = 6 ¢ € & - & 6wy ¢ Ew = E

+ A +

. P m&f‘aw fm .u/u«;/ oA 6{0/ S —y N—(}';

_ 2 _ [e 2
E, = Ej ) E«-H/EJ: = (/E,: )d% PEdo 4 - N—{}.

TS f\‘ﬂaahm 5 called Me Handen — Vanasimbhan g&ﬂ;&hm of €

M(/‘L /H\ok." Et}y/

(N Hos pllidin, | hoctindd ity ) -

Bj »u{an;t\m ) (’E»ﬂ/e:ﬂ) 4 R [E"/E,«_» an J uring g E""'/E; =
we  deduce thed

deo, E° _ &
hﬁ %r,, 3 / Ec-y J

n (EN/EN") ¢y E"’"/EN»Q ¢ - ¢ p(E)

Theoem : b Eo=fos G E G-- G Ev-
T fen my, _—y my % (utu«"&r> A Ioow_\ba.F

b i = dum B2 Y7 .
and  Pe(mi) = deg B2 Veelde, - N>

which f& wa mot i DiraeFiclite.
) f""— Lva»«r L é’}lj’ -’/N> a,ﬂc( /3» € ‘{4, e

Meoneover

Yii+ 4 (&) = (E(-/E"")

l-@wuvf\q,’_ leb— 5 € { o M] awch thal Fe 4o mok J;#W‘J“‘“(o,e a“x.

TAhui x EN and NAhere excls a ww’w‘—
wikh  duimenston X Aanch ok Pe (x) = 0(19 ‘:——x .

Avneon mlxslémce. F. CE

P’\D(Tg Or H\L/ /&MVW\OL‘.
B"’ “A{CMl‘l‘.pv\ o*f fe ) wheeh 4o /{(A\&&U\
> | /Hu_/\.wj /vu,(,m}ﬂi.»m 3% Ao mMMq,ul% o M"z_(cfe/x

’(\e)lﬁ,..,’ m—t
- E W (AUl X é%d.,,_/ m-‘}.

Sente. obvtw'éfl Fo.:jzo> and Fn =

%MJQM o each M‘”MJ (R, h+O ’f"‘“



Sw\,u, Pe & AT M%’\tﬂj\\u% (J":r, amz‘ Lk1 M"“""-d‘\“l O’f Pe ; we  Aave

M(Aj_gp ; FC(;/:WF:%) " TM/'&FM'.\ 4/£ooq-e,

Pe () =
3 &fO(AA/\vk*CM(\(}r\ . /MLJ'\ (ff'\a(f

Arsinsp /JMLSIOCLU_O A and B o{ E
Pg (DL) 4 Jéﬁ A+ & 1701.

Pe(x) ¢ deghA & and
£ - Pe(8)-fe () _ Pel3)-R() . o0cigcs <h &5 é”‘) >0
T e 2 < /
4 5 =i 7—h R e
. "5 i B ”‘l
(H\f/ v is hihon over nen wmno (‘wamhkm @y\QT ,,/H\m, ik porchve by
www'h( ﬁf ) .
we deg A € e (A+8 )+de; ANB
Dbf’w;% b= diin (A48 omd 2= dun ANB and madig dig s deg ey &
/H\o»"‘fs) ,Ccf :x:.r(:/

we g 30 ) -2 & P (3) + (D
Pe) - (» , g (s X=L= g‘~k>

-

PE'-(I) - Pg(i)

X - A

Theo
L&vxb\achgj(:w{,% /H\L d tm,"\.ov\ 0’(/8 .
din A =2 O.MJ PE(.x) é(l(jA*é, }

4%
B A:B .
x - = ‘j"’x_:O ; -,

(fo~ the abeve €)

T-'{\,(.'u(’ {Movu /H\ou"" ‘i A(,gl

Ao o pinoplebon { Ry a
be fozo < 4 4on & fa=m b M o iffrashinlilehy peits of P and
g gAven (0 H\L I&rwma
Fo={0> < & g = $ FH =E he /(14'\& Wf‘mcbﬁ\g M(Oﬁf)c(,(.zo é/\ 7
F CcE M\c‘, ¢ € -}\-’.L, - H} Auc b

Feu aﬂ Auwican A«&‘Oc/ocup
A wnca,v{h] 0’/ e gvo
ot

(Pe(fc)= 0‘@"’;)'
Mot F & Foy

Pe ( din (C+F,~,,‘)> — Pe (f=1)

S (F+(::’,> - %\/4

amd M, WTM%] & Ak & dim (F4Fy) > fo



@

T olen wordo | af we bownd Jrom helow Pe ( din Cer c,:,,)) by DQJ,(FH;_,)

® My " ame == ES s /vwcxx(‘mJ
(& %e/lf }«L ( B 6 E\—\ > 4 )..( (F/Fll_.> { F=-FE
- el o Auck if Pg din (F465,) > din ) .
] F Seave 6o =4v Ahe /-V»TM‘““/ (% a
/{\M l'-'/ FF»; } (E/F},I >an }\ /& .

2 eI oA € omd a0 N=H1 wndl Et=Er .
/’c\kb(aa Nhe Aame i fiom 05 Ehe HN»{QZ(MLL.W >f

; (Lovney /{7“& acé’ é'haf'
T “T‘”“Lh{ Fmig (€)= f (E'/E.~,,> = 7

i Al Ls @ /&4\2. on [/mcll, /m.j)
Pmg,oq (8) = - = Joms (E) (rie [

“’/"‘L-A

wnd Z Py +4 (e) = Z Pafrm,\_.+9‘) & PE(/"\;,, *J’l)
9

\,'

= ()g‘ {/YV\Z)— Pg (zm(‘,,> - C(Lﬂ El\‘c((ﬁ E

= deg E;/E‘L' = (m\r ~may ) I ( e )

a
o koo, we con dadice o minimax  foumada fer fi(€).

B L over an P J==y dun € .
Pﬁ\ orhon +  l— E b o negad sdedic opace k and € 4a | }
‘ \ R
Then ji(€) = /'“AM = I (A/6> = ’"/‘f" s ( /'3>

a Wik dm B € £ dum A .
W hene B cA hrowse e MJ.wfmua crf E

wl ) WA B cA and B &i—) L dnA
Poof L w (€)= ”:70 g{ )&(A/f;) H c

cn Y a max mn .ﬂa
W uruazu*\] «i(€) = )x«‘(E) w‘@ preve A /m’o fus ] K !
k- €0 =4cf & &y gp._gl—:,\pr’:' hMHM-{(‘W‘W0f .
, i E
L A4 € 4o, - -, N‘—(> ch bhal e ER

v e D= () = 5 K Ve) P (074



(M\ e OHV’/» ’{‘QVIC\ At WT\(AMA:"\] of PE 3/1\4‘(4

Pe (dum €W, ) - Pe (dun®) € »
E.‘- +( [ _ .
)L(h'g) ’ A % )4( /Ek) joLe
C(M”‘Ef'\fl — dum A

(f% B CEK"\" 9{ uinenaion érfl> . We conclucde (,«,C/’f\/
@) Siufp () The some mefhod can be appleed  foo Zfiwp r( 4/5)D~
5

s Pcw\-fij o M@q{km %l\feo ( m = dan E)

- ) = i (%) 7 )

Seme. fuof.amh‘m o(f i
Lk E hca)ww\ a:(u(l«lc,,ofacc/ over ke /

m = dun €.
A If Lo oaniged adde opace ove K of dincwsion A Ahen Ro = 2 + gl
2) Vxe lo,m1 | Pev () = [ (m-x) — g€ .
i5 romh‘wJZm | e, b )4:(6") = = e (€)
3 Lk Kk b oon ahebige xfimn - The fraw = g

N PC‘ULH‘A&@W’L, Vee 44, ~> P (E®K;<') = (€) .
The Fnsapbabte. fw{*’(w‘f" J7 /W‘ﬁjwt Ehevn jiilf wne. ebaolule mumma (oven E)

B\'OO 4

- . J [~ = d
A) Fev a[g mlx;,ma_ F C E vu‘W\ duincnaion  ane P //\cvs-c Jo ey F@kL Mo aMV

A-Lﬁf:—tc(éj(,: (3(13‘:8[_ £ PE@L. (M\) & g’ ‘{Lj(: = %@L (’"‘)""QJL dmcl/Jdtc&_

Mo %ﬂmut\&w m > PE@&, () ’A‘ﬁL‘ s ComCone ;g e deduce felm) £ %QL(”“)“D{?L,

The Awvege WFM»(ZJ‘..( Ao wuiu;\{o( /vffjlw;\g E (07 EelL Mo‘ L Ln’ LY

(Lol = I<> _



a?i) g‘;\u ()g o /(L\t\ecv\ fwn(/LoW on €ac[l, A/;Ah,{,\/q,é f[\’ ‘\.(»(J ; (“é,{o/_,/“_(> /

;F Ao wwy‘” & /nA,C'\/L «/‘1"» Q‘r‘*“(lfi‘“" 'f01 x=m € )10, e M> . v o /lo((ac\/.mtqa,
o J\Vv il
Fce WLH& Adaatort M Mo womelic /@MW E/,:— = (F ) ‘/LZ/O(A

ko F—deg € = g £ and  deg T & g€t Bov(mom)  and Chen

Pe’(m«.\ < 0(4!3 €+ Pg" (""/n‘>

i s fevlo-m) +dg & (5 concave -

4 b m— ang Mse ‘_"_"E-_
F-%-/H"VJ\QVWLW[MW -’"’f'(awcla E g 7 i

o )
3) o 4\/w1 /yvkbo‘,)(u.e. F ce wilhe  dumension o, we P et C‘?jr-— C‘Ij f_e?:/\

OJV\C‘ D0 ctagp < (AE@k) (m\.) a’“‘:( HW" PE (M\) < PE@K’ (M) ’

e

assume brek K’/K s Galoo (achet

o Me rwene ,c}woruw(lh] g ”'“‘“(
e Ras E@kk’ he Ehe HA/-

odd oo K's € ). b por=f FE& & -7
j/‘%’iah})ﬂ ‘?tf E@Kk/ and di = dom R
F@’l/ ILVeMT i 6 GJ(k)/k> /H\L Lé‘/\z%/)é*ﬂcunw
R A

Umg Le/m/ma am«:j ﬂtwm

V‘(‘, {L"‘{AI-,—/ € Be o k-— ba-’-\—tsc E

J
£, b €®,<(</’—*> Eq K

A
me‘z/k /A-emc(/A Z A ec
=4

proens dinonsion amd Au;va fj A i C’f a ‘?QK

on page FI‘, we e duce b (F‘) = F- e .

S J’érus .
Now‘ Leb o %L)c [661,_,/ n«t}- e i /(,2/'7/

lft/\d

o /
W o j/wo{ . E(A:"/ 4, "f E and  Scadins e € k",
/M&L/lk H'\&{"

Evew /;f .A:"‘ /me e ,/

453\56(; : deyy ¢ A &€m p

(¥ V/A"é{l,_,, 4(;>/ Zré = e + E (o Ch (GWM\ e/Wc«{’l‘oﬂ)

h=do+|
The  Goloos fopane Ko 0/( bl %[ejc‘ %wmab;cf Luf Kk and ol o@klg w bobh
a 4’“&’9%0( 6’( k’ a/V\C‘ o8 {CMF {Xhm(e/n O’f /< o wee an WC(M-— F

/Y\WY\O/QAZ(A /(;Laoa f@v\o‘\‘ow T s ki& — K Te (4) = 5



@
Sén@ b (F;): F- fM ojﬁ ~ E GW( (k‘:/k) | A V‘Lc/{“oq'

Ty s Loy e lf) kb A B fmellgeq o dd
(ks k] o—e(,n,((ké/k)

Wibh 0, Thdy 0 withn € + 5 Tifge) en  ond a0 Tfi €€
h=de(

Mere onen {TJL 54 13 T Zf\‘ } “o @ j?;—u;& j}mg Ma{ Ge = VeJ‘K {L—»Eﬂ, ‘_/Iﬁ‘)
= sl . c ) T wa
’(\OA 0('“\"51440'« 6’((: ) Sonee. B8 & o we %&{’ o= G ®K" /3“/'176«-44_

= g Ae P 5 (0“3): ’i‘(c{a (7/(“
Pe‘@k’ (‘JC) = Aej& = o&ﬂ o £ PE (0{L> am ol cel’ )

D f "
PE b ,(:o /&Mry\, o [OL:I o(c“,(] GW\J PE é fE@K' ane. EOH\%CM

/(p'mc\l‘w s owe decdwe Fe = Peex’ o [ de, dee | amcf,fl‘.w(ﬁé?,en [on].

(%1&’ ) Pe (x) - Pe (d:) 5 Pe (doe) — Atdc) _ Rkt (i = Bl

X-de T doy = A deec—de
e conaihy C Prarc? (%) - P! (&)
(o "l =] et
= Pegie (0 - Ffelde)
and o Pe(x) 3 e (3) j o
0

‘ . ) v PE( > = (EB :
Ta %,u\_a\aj e swmo Aﬂ%apﬂ' Y (,a«m/fl«wb/ | e g Afmgl‘ oAue f Junax
‘:G’L {)(a,m,r/) ‘@ ) /KLJ\L /(:or an—

Btigiton Ld'*(\(@ EMN \)\0} . Puove H\Ok\’

. LoaL b
- - /m — —
- LOS A, (Se(KMBB = )’lm\ax (g (K )B - ,;A;__,';“:e LS goa;‘,, g
£ emN
¢ with A= £
= 2-m N [M]

A Lc»g :
= AL (A

T P(N\H“JWL, SQ(K’V\B (s WS‘}% if ':\Ancs QJL( J(f L oo m CTMQL A .
(re Cer 20:37) .

(ﬂoor{on&[«‘n) :



@
T‘0 L(mo(ucfa /HW, r/)a/\ag/\a,] _)‘L/ ) ézf(“/uva .mn"im /H\ﬂ- /maﬁ\r“ﬂ-é' /?/{Ofv; Lmhfnf):u‘»(" -

AL

Og the Zcrua,éch,’ /\_A{E(Q»-- GBE‘\/B A —— AA (E,;) (Aa//o_B)

(\refN\Ll0> and By o Ev be )‘4%/:0‘ ap(g}:tp 4f‘uu Qver K .

Propostion - Lot
T&"“' )“'fmmx (EA@ -— —® ENB = moX )’Amwx (E;) MC‘

ALien

i (Ex) -

)'LM (EA@—— @E(\j) = /'Y‘f;'\

Beof  TH weugh Ao Aok b case V=2
z 3 /Ka,v& MCO(O"(“CW(EA>, /((I\L\X(EL)

Dalne. B= FHE; Omc(
bhe adliiche b F of bhe  pacyehion

puch bhet

) £ Jleneox (E® 6;_) .

- E, € E@ E2 sl

Now LE F b o Aicas suboprc c{ E.®E

\,\/M F—o €y Lo

i

k: I/vr\ (F"—DEL>
: Fip i

We [}Lk B GMW ,9

EeEy —Eq -
fen A/w % é'(‘:/;;)@k«r and o MO

\‘P [”)bsﬁlv 2 “ R “F'/E1 e

Mo and g (FE) € M

dibp |l &4 I
Tkl P f mi ) (R ) +az p(5)

e, de ik Ju(F) ¢

C( B = o PL' ! M my_

\‘\/F;h,n}kab mq= dN;M FA o
£ moax ()*mo# (EA> [ Max (E'J} ’ (//‘905‘\”\3
onl. Lo awi&] ek Mol M e

Fz E®6 )d Fvor
om0 J»L(F) (

Mo el T b izl Aope
P M(hc

E/\V@' - G’E(\/\f s (EA@ -— 96/\!)
(pr == 7"") = (2, o, 2y) P2 e < i )

EA"\I cw\C( (g&;)v o H\LAOLM Gmc( [V
&

—_ : N
4 (—‘M‘f\‘u,u(a/\, el ,o(afm a?f ©

w“uuc MM/;’L% )’L.Y\a)( (EV) = /j,a(.-,u‘/\ (E) .



L‘) é“'vw,omméw Lﬁkwwru munema cwc( /a/(o/aﬁa

Ck) L‘) Wee ‘C)wc‘_c

b Lk e ke O\MCA"\C‘ wlf . spaces oed k. Tha A £ AlE) e}u(e).

Mf o A % €EE \’10} - Lang()c) = L‘(gj k.x £ Pe(4) :)»‘4(5)

and A (€) = A\;(@s(»); %GE\’%"?) -

) c&i«é‘}, we Acome A £ /\((\)(E)ay'v(e)

é‘”&’@a,w’ 4. - b all £ & Ad., -
T
Ta pohucdan A £ AT (e) KO Ve (e ADE) £ Ale) £ 2e)
BW‘ : b F € b o Aicar Au‘xxlo,,ue. oilly chiens: & 0P .
The Aok ges A < A (ER) o #i (577) L W bewd from cboe A(E/F) by

/\(6)(5) = /;.uf (‘I (g/p) /‘ MPS(‘—{) Ma‘ Nhen  we |’2tle1/ au. menipuun ones ~

/“'N;\ca )&:(E) = A }‘»mc« ( g/F> . P
~(4;'\F£?-[

(€)) 2
lacllony 2 (Hadamend ,w:uruaﬂh,) L HE) e AT . ATY(e)

B‘Gb’g 2 m(’,h(,&/ the {a/w\/?m A«‘;ll.«?/‘/(a/(,z}‘"(o fo,\ c=A, -~ - T amc} Al

)u(@«—»—r)m(tﬂ = tﬁj? 5 —~loﬁi4(6), -

Df‘éw Mo weplee &Mh’ HiEe) £ A(E) -- - Aa(E) 4 wad

b)  Ypser bewmds

‘ o = A or 2 -
hecolt AT () = AE), AE) o L(E) auecdig b = =B8C, A e

@



2 Aafone /)&N'I,/\(;L‘e ww/{“m_\g (m > Mkt:a,u.)

. Cr (n, k) = aup A, (E) H('E)_;"— = axp /\.(E)dk(e)

A € = m A Exan
. . Ay
* L * me
‘ (g (m K) = pup IR
diwm E=m H(E)

S VI G WS N b T
M E=m

How Ahe W e Auheon over }u.cd,ic( ac»(b@‘c, N— Wl dsnaion -

é"‘”' Can "M-OWL /Huls" M L«GMJ?J b’-laa» e A-u»f'»lma Ower /(&IMMW 0/ the
%M\Ja/»c( Apoce kal ( S ):GK 20(?-‘ §L‘8J> and o bhui. bhe ovame m—amlu/m,

Thow bk con b infiik o bebonsr } 5

_gm M\f’(l olme,u/zc ona

4) C’J: (’V\,Q\) = C,; (M‘OZ> A /H\L ATML‘UTJL j‘zw,— O:( H\l— H’W’;, "—‘—"fw.an(‘ f“"‘“"fa—n@z‘ 6(}-

Ae L,LM “/3 bhe (Tucé'.

9 wlnk) L k) &G () £ (k)
M el ¥
3) o (mk) ¢ T« (myK)
V=

9 Veeqa, o ay ) € e )"

S) m p—n C’Z’ (M k)m' s MM(XCLWS (Ta"‘& Ee® L W‘H\ dan L =1 aM(! H(L):AI(E))
0( N J’ 9

Quehon = Ts m —s Cp (m k) « mendepeasmy %xm on -

To ”“41 \M\ow@cl% ’,d‘ e forowa fs« bhe Hewnsle Lem/{lm)’ . e M,«L ’a‘a/ﬁ#,}

-

Pow foo k=&

@



We  monethelo /Ka,wz/ e

”m

n&\cw W"{ : Cr (m+,1"<) £ Ce (M‘K) m=A fcr— m 22 f‘/»l?w .

51 -A;A‘iuct\‘m we  deduce M kam«‘mj \QWLC( Cr (’“l k) £ (Z‘kBm_L'

f’«oo(f k- B ok &Jv:c(rﬁc( cw(e/a‘(/ OIML‘L 4 dimenoion my A . L €50 and = G:E\{c}

nach Mo UG & AR e . Th Agpurbine Fo fab® c B ahnfi

Un . 9

A(EY) & A(F) & cc k) HIE) 7 o S Fa By )7 e e
H(F) = Hek) L A (E) s B . e ol provious kel
) " v H(e) Hie) s A /7

3 Afm
and f&’rﬁf«lod ¢ =0 A A A(EY) & cx(n k) /:((E) 3
&)

We “1’/”7 #e A Y wsbad of E amd w cormhone  both »31—7»4@&‘/1‘@
-, A
A ohuon AA(E) £ CJ:(M‘K) A H(g)

a

m

WLE‘L @ L;i"‘/mm {Mu;“ ' one.  Can a/éAo flAL‘V\C, CE (/V\, K) é C]I;Z(Z, k> 2

(re T6R 2R, foperihon A.;L.Y).

" >4, Cr (‘m,K> = C:/r\ (M,k>

(A:vv r&w\f}l‘wv(m Cr (M' k) o (/_.%C (M( k))

. / = e ml’ T o o d ac(e[t‘c—
m(aw—pfmhﬂ/nclma Jﬂz/wvtc«.l'\m/"“/é"* D""-g/‘/‘/m'e 4 T

we a/wobw.)?, amoHhen /uigtc( oclbic /J(oocca E/ Auch H’\a"

Ao € ow~ kK ’.
A’ (E’) 2 A aMc\ H(El) = 'H_(E)\
A(E) - Na(E)

[se [eR20o® | Thewm Q_)z;]) .



Dfsikon +  An DV(%ZLI"-CL':U ex Rneton k’& A5 uugﬁu( o S(‘L?z/( jte/do( ,tg

&g (mk) L+ @ Yu3d.

Wille Mo {swh%w O}ME,V\/CJ‘\YM/J i K 4 a S-.\u}.j {.o@, A:f and &4\'(7 A,"(f C—I (2, k) L +o?
T—r\ o Mmel -(/ezmwtj‘uwl affzoack / k A5 a gﬁ(t?«j f&(yfrj 4';\( a«uc" 01«(4./ .Lf
Mee exsk 23>0 auch Al fM M (a,byc) € KP\foy e ensh

Ty
(7"\ Aji Z) 6 K3\{0> A—(Ld\ HLOLP A -+ LY.‘_ CZ = O CUV\A Hk3 (3<\l1,Z) é < Hkg(ﬂ,blc) N

Excampls of  Stegell ool
& , membie feld  (Mikewch:)

—

- & ( Thang [2hms] and Roy & T husedon [Rmssd)
o Hlber oo fould rowers of & vumbn forlk
A foide ko of « Gegel ol is AL 0 Segell (el
Therm [6a, 20R) -
) Vudl, e (ak) 4+ & Kaa Stegell f,-JJo/m ik degree

i) A M:nHA,wH" jﬁU Ao S}‘UJJ g’(ﬁ[({ f{f Mc( M.Z7 ,LJ'] ,o(‘/w . /M.umlau. ftlc(

D S oa WW“ of 4 i Tf R bobh o Nebheolt and Siegel freld  Aen
2E) =+ Vi 2, dmep CE (n K) =+ ao son aon 2L and 50 Kia fé’“:/l.
Bider Mo ampliccion =5 A A4) s e ewewsh 2@ (k) £ G (a k)

and  2(e) = + fuo 24T L dinE when K & mumbe %v&(

So M aliking panhof bho Ahasum o Mol i pufoas Ao b Sugel fild L\,/
/ﬁnf)(‘,,{/h/ degpa o Aome  cm (2,K) L.



D,
The ) ’
M /‘u’{’\s [ ¥ zufownaf\‘m M\L(Mc, Ma,u/ﬂ\&%" a" J‘&n,\& AJL&M,{/ /é"{ch/
muth moe  Aubbly Han f"“ Mokewe boe  Ahwem { se [6R 2% L84 é])
o k& a b mew /aAAu.QC/ , éf‘ o defone /Hu; ,L'V;LIW‘MJ‘7 andex /LL(K') c\.faw
M@LMC/ otuaen Kjg . T4 v € V() \\L (k) we ol Al Ahe
PNLQAL 0—{ U /M)A.B,&f:w le} ) P w A (‘M""" musinher ‘W’O(A\“‘lo/ é) vs

e Ahe namifoalton  andex  ab v and f‘v' ik resicicak W

TM%WK,,M&xefkdx}

2
M(K) = A »wuzf/\ f,.u_'l‘f ; v € VEN\V,(K) | P;{fwé‘\/>
Y
Al
wille Ehe wamkvw; T F’u‘w. = A AZf ey =P (0"- A(+) :-0>

féf’ SN o bue &f fo=e
We can chich Mo w (&) c+p & (k@] =+
Nob bab o (&)= 4 wnd | fou ol el mumbee B | How ok K
guch bhet & 4 wlk) £+#.

e\OFm,i‘oq\ b ‘,{,l’_ E lg:_ o )\—C?A:C‘ “dizéﬁc, 4{)4((,:, W k U\':M\ C(L;V\LM(‘M/K.

Frn each cE€ »R:L,-f) M}( Lok Ly he a reak mumhber  awch bhab © <40 €T (B

: = )
T’e\ém Ahere v«‘s"} a /uﬁg,{o( acizﬁiu .o()a,(,e. E/ o K MH\ dum E = m uch H‘«u"

(zu(k\ /\‘(E_’))M'

W oy

H(€) H(E)

Ths puoporihon Lads A Ao bound 6 (m K) & wlk) cxlmk) Vo2l
Mo giving A) v’] the _Aheowm .



ey )
Aok uﬂ A 697‘4)"&,1, s (r (M,K) , (_é (M(K>[ C;t [m‘!() o

‘fc‘z\i"\c /C’J K & a S?a?oé 4&/&“ 01 A;\fi\u:k(/ K(L?/\eL and /“;f "’-‘#Z/ 4PN
Hmns i ,;X k & o mumber ?ﬁ«‘eja(

I Mo jad Life ibs ol Ay Aave  oome wncrch boundo fe cF k).
T %uwxai/ i e A be o & wujqé’ oro bl - s menhon Ao cateo -
/ .

. - -

1) tf < 1 a mumben %{Jgf oj MOFC"‘(;M%ML' Sk'la = IAK'&)Ek:QJ

12

Aben iy (m,K) = & (mo k) & (’“ gk/n)

-2,) Ij’ k = § /M‘Oﬂ- C:(-Mlﬁ): Cé\ (“1,&—\: sz {-’”153: i)(f) &i"

W\w_ H_Ms /('t-i-&._»-(—_L.
T M

) K -
(Fez) woe Thang's wscqpelibics 2,08 @ s optal > o (n &) and

CIZLZ(A,(S?)z Cj:((\,gi) N M(§)=l> .
- men () o w ]
pae € Wi i Exom o owcdibl ? )

'W‘f jma)&,dw um}(.



(IJ“M dinuag MOW . mée CLL"E(,C( atmw" HL WWJ\@»\}_\; C;:—(’P\qk>

_LBW e’);km: Fou oMl /'\'\(’;‘8-"‘ m > i/ Cf\* (’“t K) = /'va A(E) e Jhies does (\C"’-z{(/aeMC/&H\ »
A e=n
MA C/iK (m' K\ = /mak Cr [c\{ '()
ALV dm

e\oo-f o The «/L“rsé'/)h,bmwm(’ an Aan. since )‘,‘*(E\ = AE) V5
As fm A 4cfwa1d" W,;/’k Hu/ A | 4F E 'hz.,*/\;g,\‘c/ ao(,L[(\(, A/aac,e_ oveq <

]

wHa MLM}.M m / € do, A«’:c c(éa}‘ul)féu\ng Afw CV"J C( = 661%

We  Aowe N () & /\,(6}1&,) and J—((G) £ Henose () = ){[etaa};f( (5) .

S /\‘(e—\ é)‘((E) L A, (6&0) e}‘(ec&o) L e (c\,k> £ mee G (O k) )

ALiLn

C@Vh\/i"“’/&[
6 = LO"  wbe Lo aigd adibic A wi AL = A(F)

—

, b F e a,wd,cd( adelec /)‘ocpw 172( Ainonmon € € J)I,- g M-{> and

THhw  den (‘Fea(;»): m o, A (Fe6) = ma (A(F), A((L)) = A(F) and
)“ (C) < Fa (F@@) (A—d«w_ Fa /H«LLM{aa,cL of Fe G) - We g&"

i A { Fi o x
AF) MP o pcres) PO 4 X la k), w wlK) € dfa k).

Tohe i QT.ML'E] { Alsws, q

(Dﬂ-tehd\\m‘. V/Vk 24 / V% é}l&C' Al2> ) C;f("‘;") < C;(m,k) TN 4 Cmf(m,k)

T ol wen de Cf‘ ((\,kB :44110 )):(E) CM(E) wv»b\-o(js Weu7 H‘,‘Mg
D(M)AQ:(\

omd Ci (n )= M’f /\: (E) e]‘ﬂ'\c«(g) ks {aao\}\lw(ah_ .

T/{V— FM’O;( /w(tg on_ /“Wo /[lZ/nwrlM



G @

L-(/VI’W\QCL /.(_ = Cl:ﬂ (/'\‘K ) < CA.K [ﬂ'rlf(k>

Pef s b € el cdebe e of o and L= (K, @ 1)

( ALY = A (5)5 L We e A E) ¢ AT (eel) wnd pi(€) £ pc(eel)

A e f("E) ER w [ E, = mua mae Eol 4 C(Eel) .
f detlidng d [ /H) oiin H £y Jirs "‘@o) = )

go A° el e}u‘(e\ < 2 ot K PPT N e /c/(éc%. &

4 ' e = mun /\:( ) xz\?-:()/‘
Rink © Woth the wyuua«Ck’ ,@wcln.uu&"‘kl me ‘\LC?/KES/ W Ceun {M /\L (E@L) ( (E , e ( £ A/{_)

lowma & o =2 C:\ (M‘ k> Ao m%cltmaa«u\ag .

tof:

b L by sech bk AL = e T (O aud din L=

. & R . ' - W E
Tl Ko (ot} > M (E) and o (so0) £ min (i () foi ) = o ()
T .
. P (€)
Thas A (€) &M(e) 4 f(E@D em(e&at) < C:H(n-el,k) i

O cy

o

aﬂcfs/f the M)M;b-m

We W‘fﬁfok L)(, A&tc(&t(mn e N Ww‘a

(’; (ffl’c) € cx":c {1}., k) fm a/{g -3(</" rlw*{ S éJ',

o LAt N -

b € ka rgad alykie e »’:f ele

10 # (€ ¢ X (mik)
T () = i () A NE e ¢ Ay ) e Zx(
%ENfg trfE/Q/m:é‘hA‘v{a€ (Afé-&)

¢ b ¢

O(TL\Q/\W\‘Q/ /Hu, H’f\/—%{a(/:a-t\i)w O & = = =
Tf ol ¢ din Buq Ao Ji(E) = pi (B ( Felto wnend ~

!')

Env 5

M) N® ¢ A e Kl ¢ ¢ f (din By, K
Cr (oo B (dechon Aypolhesis)

CC‘:: (M( k\ ( Lorma /1.>

am c‘\

I~

I\



e ¢ @

¢+ T oa > dum By M i By =4 ( sise H5(B) = pon (©  fou 4 %dmﬁwﬂ)

and W (€) ¥ pe(E)
We o g @ = poi (8) and g (6 = pai (6 = p(€)

- * | mM( TV
We  deduee /\f 6’,')4‘(6) = /\Mev,, (EN—'> ¢ ' =
Clhe (s - 0D

4 Cll:, (1‘+/,k> ( Lomma 2)

I~

C;, (”\,K> (Leywvmcx /L> .

Wl\Lc_L, .»o:/vi//égg /{’l\-é { /,"1@5\. "

Ta w@ cases /\L:R (E> eﬂ,‘“) £ Q:; [f‘(kB ’ Pa)

2 _AC .
A('—’Tua,&r ) fm *:661 we  AMame fr/ c, (ﬂ‘k>:: Cz/ec{n,k> o _ C/f((m,lt) ,

Tid | fooll 7 56, e dee A(5) " ) (= N up)

/

: - = m, k) .
/‘IM\(IES C)’(M (@) < C/,(r\lk) ( A Cn ﬂ"l’<§ CA( l)

L e | Cr (m(K) = cf’f (m,K) = c{; (m, K)
d 0l = BB e -~ = G k)
i
64/\[”"’(5 £ C: (m kY & - - (,: {m ( K)
Il
Clnk) € g (0 Ky 4 .. £ ¢F (aK)

I

mey (CI [l\lk\ 3 A é(‘é,\)



OH‘L@L N.&:J/\‘om ‘m}‘mn ,/Huag LM’E,.\J}

P’\_Aﬂ ,kk% N - € he aJ\Z?A‘c‘ Mc, /)f{uc fj W (O R, YR k .
TM,fnw@mC—‘JlA,_,, S and *é{QC,/\(Z>‘/V""A‘W‘-€
¥* < Pg(m) * N
A) /\,‘ (E) N /\m\ (E) e 4L Cg (/v\,k)
9 Al B ,\”': () & cx (m ) HE) ™
Quihon s Ts A% () __. A (€) e L oo (m K)T Sowe ?
((Sonce  fe (m) > mple) <P would win puove A) and 2) a( bhe (wsfwa{f\‘w)
Quebon + & (m k) & of (M(K)“’ frn atiem !

((:w&W‘ng {a z,aos’] i hodd he buw ,Lf m = f (m,k) “o mvna(emacm?>

B\‘S"f(c‘ E ["‘Bfm;k"“ - For 1) we wse A '("/cuikow J’(f e (’NK\ and X;(E)ei“~(é)>)

«fm,veﬁ 2 6{%*',_”M> . We 3;1,’ Ahe N-w[(f 5 ¢ 4 o(h)t;— Z }»(([E) = PE(M\) :

‘=mt|

P 2) we AU wiar A A«%‘Aﬂ'\‘o«, OJ cr (M,K) Ig;ti / fnxé{'m-ﬂ,.’/ myS, we

m

ond oo bk X b (@ AT@) T

a

oo ou e e Maif o fen i€l S
&mwmm@ ,oamF 2) ef Fﬂw Mmlw: ; ,:Z\L tom pro <f { / A
a; (.M( k\ _ 4’"’70 (/\A (E\ — /\": (E)> M Cjé ((\,k) - a;\(M,K) 2 Cl;(mlk)s .

Min E =m H[EY”M

el ot mKY = E(mk). T pehudan o €F G R) =i (k) nll Chey

bty ane urwJ( and e (mK) & P bk wondbub o 8) -

P\(/w\‘/n) = A,w}o(%(f) p ME:m) f.,t A& m L om ,«lh_?,w;.

m
Hie) =

P 4N
Exuece @ K(mr\,m\: P\(ﬂ\—m,m_) y & R (4, a) = Ct" (m(k) o R(rm,/n) £ CI(M,k)

e ALt smim = Rlm) & RIS m) A/muM) L ( Canatiplion oo 0f Heudell m&?uojc’y)
* o * /’/ML . Bc, ¢
¢ Q¢ (M(K) 4 a /M\, k) R[/m,,u_) o R(LHL) 4 ac (ﬂ,/()

=



Tt s (g Cooomd, o]

ke £ bhe o Nndécl adilic np o L‘é/cum m over K ond &Fié/li,,»,m} "
A W&. Ahsrem W’E n'f @wn,[m‘«? %u-‘rr\ a(ac‘««(‘/ /\;[5> /\:—,,:*,, [Ev)

{9& b GIIBC/AIZ> (,\;[e)s /\(;)[e_) ) /lf(f) o Z«‘(E)) '

Détt‘rv:k;n 3 /{’;’ (}n‘k\ = /J..J.b() /\: (Ex /\:—,:4,. (5") (: ’6-6—»‘4»( (""K))

din E =m
f ane  EXGY € 68 (k) € 63 k)

® v 3 ¢ . - ﬂ:"f! (Ev .
Vb thal MO Mo, (B) = N@ e« AT () e ) 2t s g

o Bon 4 and  lowe Ban 5 (mK) G5, (0 K) .
Hocmae M@ C M) ML aed el K) 2 6K,

Thob pows AZ K)o a mol munb (fich) as swn Kooa Sged fosld (fo %= 6 Can)

. o x < ?
QUM("% . b{' (M,k) ¢ Cp (M.k) :

/

( z =\ R . AN (/: '+ |
"; (m, &) = U(ra ’i"‘_i'_ Z \/-,y_: w hewe ay [ (n,a> > A (.K")/\,\,‘,,(k) 2 n="+

Povown e Ao Hu jw‘“"") A . L;, Banasz ¢z7k ((933)

Thiem = 6 k) ¢ m g | A K o w e il of abutde dpiiman el (VI g

A‘[C““’Z&) s Aoim o (.wweo( fm k= # b I L"] &Wz‘;l“{h :
‘Cw«, ':f ¥ = BC »

AL’/&LA’ thﬁmwd

Y4 be 8¢ ( k\) = Cl((\ K)’b
I«\CLMA (:( (n‘k\ £ o ((’pk) C(\m‘ﬂ ™ A (

9
(b‘-‘t"‘ WA do {\o(” w ;{ CA(n,k) = C;_.\ ((\'k) >



HM{WM,{—,NWL«_#«Q}
’ S‘fdz«aﬁv ndiichion . le~ € be ““?4(06 odihie A;/a,a' o K
Dtr;‘w R‘/‘k:a (€> = E v{ewccl 2 a 8 'vufat e (w‘/ﬁ dein st Ek:@]ME)
+ fxlle = (E_ l(%ﬂ;q_> |
Tk &
+ ‘%VP = /M Ax yh',E( Q-
v lp

The Buge (6) # o ald addec apace sven & with heig Al

H (Ropw ) = H(E) B [ Bere | = (’M:ME) luna & - 24 af;/f@

4 -‘D’/fi‘u/ a M)-\;g\«?‘ aolueio /)‘Or:ua Wy ore k

“k - Homg (K' &) viewed as o K-vecte. Hpace A ¢ :;H AW/@ lg(/"z)

Te i kb of o (dogueer) b e df e ki o

watte ” Bkl& hcr = 4 Voo ke Cy TJ,LK!& “v = /Wf{ l/l[u- i /\“4 T)—Ll_/a € Hm@(@%}

A€k, Qof
T«w H(wQ )Ak,a l_i

o Ry (E's wk} v (R&,k,@ (e)> ’ (a0 rigie acelec apces ove 62)

28 o Gell
! Al &) ¢ [k‘-&]‘ﬂh ‘A'(C—A) (kal+i (Rﬁo r/& E> ((mv'éﬂmy e ‘:‘f )

CeR wa )
Vel -y mp
X ; " An-iy (Evgw"
(onclusion = AT(E) Apse, (EY) M@Z‘j’ﬂ/% = A(E) —'—H'{:T‘)
= J A L] (Ao g E) /\(m—z)L'k:.«DJ (Fous E>V IA“"’"
{k:&] _

.

3 tk“' &:( i [Bamzm‘zc‘z t{h> o



05/06 /1%

,f > {éncen [‘ﬂw cape = & .
: ] v mm,&z:xém% c ( € ‘zlw,t ‘S /é‘«—u"w"u ¥} J\QB
{gﬂ{ow“no N«;«uﬂ‘é o somd 8,e ( I' ) k

T gt only b %= A
T—“wa p bk A £7 &m o —(ZJQ?,QM

A A _ A ['kﬂ.
D6 (k) - EY (5, k) = o &K
Y k) & AN (R ot k)

3) 6" (k) 4 £, (n-1,K) ,,ef (2, K)

i p=AL
L‘) b/:\ (M‘k) é ZA(Z(K)M

BW;(

D) VRN Th i, i, AE) s %., (8 = A(e) HE)  ame w Ao

ABMED | 4 )T
A (€Y A (€Y & EN (k)= ’
A (€) Ay (¥) - “T)(;L - 5D ady @

EV

= ef (g, k)T

'2’) We ahadl iine xﬁi: Lovwerrees . uux(eda,u’ /\u«fﬁ

m E e \;J < DAL 0(4«11-{1 [ P k~ ‘9-’ & .>O CW(( #
f (if o
h‘( (48 60(‘06 e

b rce suh bt He(d ¢ (44D A (B) |
b M Auc ) )
/&TT’I E CE anch bab HF) & (AE
T fane W\‘/(E a pyplans

7 (€) and

He (O u(E) £ @xe) HE ES (mKk).

v | comsicdden Fz kuc .
¢ pre) A (EY)  and ¢
e A b EENSS - o )
BM@O( Vr LQ/W\AW ) " /&M HE_\I (r) . H(C>/H(E) . a

5 e Aheorem .
e a0 now  decla e y,ao(,u"‘ 2) "’{

L?/t/ G C l k N PAAL “[4”’“ g L o 4— . ;
Q (‘A&‘ Pl
! Ve i i

«/‘@LMM"'

{;( x o wt('
"7 - (UMC{ an & M\oa’oau c’fE) amn [E28 l
W ’ LVWWV\(L 4— /én (.7 | |
P‘(; H » + ) /(’Vw.u u\‘v(i a anl C G /“"""‘\ hay
A ( 3 < E ( \ £ (’( ﬁ) /\,‘_(_H(G > ﬁﬂ(—«‘f-’( A

N+

@



05 /06 /n%
@
/\m_;ﬂ (G-L> H (Az) LS (/(f&) (-AA (m.,t_f [ (<> H( Gj_)’
As aa;w lovma A & AT cEY . Mew wk o A e B /_\-(—
’A]’ e o S et c

sich Ehat A: | AT) H(B) ¢ (A+9) £S (qk) H(AY)

We S dintz cos  and H®) 7 oz, (€f)  Heeoes foia (6") 3 Apies (€)

omnd A((A“L> > /\((EV), \,.Z,,_—?fl; BcI (u.olu:,("/ we %z‘:

Av-zv (E) A; (EY) ¢ (A»«a)q— b el ) £ 00 ) H(AY)  H(EY)
HB)  H(A)
et H(@l) _ H(e) and M (AL): H(A) NI
R(e) H(E)
WD B | R g WO e onclede  wih HEE) ™ m (6Y)
W HR H®) 72 (€%) and £ 20 -
k-

3) LR Bl aagpd adlic apec of dincien. v

lﬂzt ‘f, W €& Ev /(bwa7 AL&/MAAM \/'LL}\W ~ -.Dc(‘pu, V= k&ttf MJ W= kf/t. \V .

r it V)C\/ ond a ans- W‘CW’,me ol
Bc,] Li.m/ma 4-, Hhaw «m«J’ s /{A»’(iwr'( /a“)/“‘;/
Ay (V) H(V) 4 (A+¢) E* (mea, K) H(V) Hev) = Hev () HEE)

A (W) HOW') ¢ bxg) & (v K Hw) H(wd = Hev(¥) B(E)
- E and /\,n(5> ¢ /max(/\,n4 (V‘)/ /(n..‘(W\>

- N \/\/—
BVI /‘7\41()9“0/)44 \/:’: W / W) V+
Ig G (S one- gf \/ N W Uda f/b
AnlE) B(6) L@ B a D HE) mex (P, Hew ()
+ il v, PH1 L) L*_(__G)
¢ (D) AalE) CE RN

(/2‘055?4\% (.r, Y o, Bhal (Y‘W(HE"[‘{’) / HE"(("’)‘) N

b Ae) HEY & (0 EMem ) A (EY)

&z kR
So AN (5\ A, I \1) & 6* 2) = &AA ((\4, k) A [EV) /“L(EV) 4 (4&&,)9' L‘AA{A—\' k\ /A« (G )A‘L(G )
H(EY) 4 (6*)

L) BN ) ef L g



L‘) EAA(M’ K) é (:AA.{-‘L‘ K)M—A— .4:: 28 W (,Oym(]u,w“_“/ ,:?7 3) .

TAe ¢ M*ﬂz&lajfm /(“a /€~A ’“lk /Hu,o A h Mc( J’z],,,\
i K)o ekl mul z).ﬂ

Que(@\‘m 20 Do we Aaw< swwilar rusadls fu A5 k) !
C&) Tsh o Mcw@na% e ex/u,c"*gL ‘O@uhcj ‘fo« /é:\(,,\‘ j() e /(Z‘Z(m, k)
V"\rw/lx . PO/("ﬂWaj e e T K o« Su?.e/(/n /Jifo{o( (0{ C/\/Z‘NC"}_ v‘-ﬂg/w'é)‘

@ & fou wince E

5) “w]&b *fo» mmrlvxvma amd /r{prJ / AR RCHAG Mﬁw Re ! (B 193 53
Um@ mow W Aame Mw &NZ‘Y l‘u.,ﬁmc( wlvé.:g A{)z&ed 5 Nu/wa‘y&« 1 P mw
Ao wek withe  Hom (€, ) LV\AM('( wile A Qf"/“"h"' moema  (Eobis | with EV@&_ F—')

v « &
Dgfc/ﬁ«‘oﬂ,: L E owd F he adla opLes GvRA k auch ot E @ F <« - o a‘aQ .

The Aught of ¢ € Hom (6F) sk

Alg) = Aleip) = [ bgliglly, o dM)

Vik)

We /“M-(i odoo wiae H(T): ©p '{‘(‘f)‘

lylev . ceok \{o}) & b b e (e p.€)
¢ R

Il "‘"a«u‘

HU\L “ Lr’”;\/%p‘v = AaU-]D (

Nehe MG—c(e'cg,.W ften A e’ ¢t fe') 4 »K(E,r:;‘r))‘. -
Thoe s alio Mo Holhe Shaedr Aught fou ¢ buill with “Lf“eépiv_ | which cs

I'VL /H‘-(;o /X(A.aca,«_afl\, U cu,w\_ 4:0 /‘?) (,a«wfw‘aL /YW;M;&O\ CLV\C‘ /{(0/“‘4 037 /{AW*O (5172320() 6‘0‘1-[’:(—
Apasea (,MJ'LC( \0\1 a Ainean /‘mq./o



Ia M/f{%w'.‘/\g f‘-‘fmﬂ(l " E and F ane /\ig,«c[ adelic /a‘m.wo over K anmd

c(*..(:‘-a F o o Amnean smap
Pﬁ%k;« : I(ﬁ gT: An o Mc)me—vo{w,mv Aten
A dg€ = kg F ot A (dee, detF o{.t"‘(f)
Y p® ¢ pE) + A (g)

. reel . "
e\«)ai A A) ALFT; deg — deF a8 o .Aﬁmmf)h/}m/ W —— . E AT

debell, =
(( “’"“&kg.v‘

We Auke /(;)a(z,u:m (W\c( W A,;\hwh,m 5% /{Tb ‘WU(‘\CQ—-

Akl
T*KQM %
N T ¢rE—F dgecioe Sohew
}‘W(E) £ Reax (F) + /f\[sr\) amd M (F) ¢ &(E) H(('a)
V% e4ac, A,z}

9 e gl 5§ yp0 M VA Sy

5 L M\ () H(
Jrtioray (8) & i)+ Alg) ol A8 £ Dia 7)

P/\,oo-g

/9 (‘d’_ Eo CE ‘u. o mwmo/(u&,u,\ M&h‘oau, cw\c{ Fo-? <f(Eo) M J
o 5 om asemop am

—

; | F * €o
5‘:'\&( L( “ ,«Xgak& e ,mo(uu,(J /WLa_,O T’
Tokavg e
/“((?o) 4 w(R)+ A (&,Fk; \2’) < }Amo.x(r:) ¥ /f\(f) . g Hapreaden
O/J A Ibf& /{\cwxc‘ Arde ewer Eo Leada Ao e /“\“*Cmaj/f(ﬁal cALriwa»&/*7
N A éE\{o} . a((x) & F\{O> aw N(F) & HE(Y&)) & Be) H(Y,)
ow 4l X

. b Al(E)..
cw\clwe_/hﬂa A“\L.}\/V\C/VM—W\ 'Jc./“o(@f'(aw HE(\; 7

(| debep 2 W e - {o Ml 2 € (FE) @k \fop  and v EV(K)



@
=?/) - E €F ke & Awcan /.Luka‘ocbw wilh duienscon. 4 €A and a_»,:‘,:’/’g)

WL j\a»/e, O(L;ﬂ Eo 4

-~

Mn keur -f’,‘:»i .;W\o( /H\L ,u:\c(uucx /maf

[(7 . €/Eo S FE N /(;\ja,k\m R Te | Vi Hlo. miatmes /Wu/a %75/731.»/

)"“‘*MK«Y(E) € foax (g/Eo) L e (‘c/‘%)Jr /‘7‘(%"75/7:)

< fxmax/f:/e) +/K(€,F;v(f,) :

We Wn(/&w(e/ /t\w‘ﬂ.w\é} Mo nfomum sven B wikh A tnaion g8 4 w heeh

e e (F ) by p(F) A o e nalogu siequeldy fou AT

We  dobiguch Mo Mo e ¥ =80, AT

Fo Bx=6C | we puceed a0 sbowe = A () S A() HF)
i g 4 Aae A () 4 (o dinbo )

(e) .
S, A(;\(':> - up A, (p//_;) P Az&dm ko«*r’()e) H/r) .
cm 5 £3—

Sene  din B, 4

-

Fn 2= A2 we 'QL"'M‘/ "’;3“10" R %‘m‘f JMjH‘LM‘ML%/@y/
w hech %CJO(G % /\:‘ (F\) ¢ /\»f[g/keuf) H(r) ol we sl /\—\K(E/keura)

éAame (e)
(for w2 A fou sithince , thmeans Chabif feen, o) Cratiiny b CE are
@ free fm;% Men  ab lewk i of e aiagea of bhe vechea ¢ i E/k“'?"
o
(H‘Lc’am:
) If (r.*O N )J.M (E) < J»(mak(F) +/ﬁ(«.f)

3¢

A [F) ¢ Mg (® Hlg) -

1

(M\cl



2/) t({ ‘r “o %\5“‘LM/ /é"%

) Jomin (&) & P (F) + Al¢)

C) AL (F) & N (B) H(T)
3) IE( ‘f Mwﬁah& = )A,W,x (F) £ c{sz = (MF-() P () —r(ﬁ(«‘uF—/) /K(T)

P:\fﬁ A A) T&(Qa_ A::J\_é‘f ,JA Tw 2) o.mcl ‘Ow\c{ !&mn Lu[ou/ < 57 A4
(W:H'\ v € = )“k [t.r)ﬂ- clunm k'tA(r)

2’> V] W dlc) F = }meu( (P) + )LL(F’-(-w*'«P }'lclde[‘:) > )"mm«{P) -+ (0(4,;.,. F’l) )'lmm (F)

wand ae -2y »
o .

RLthu.kj (wuL Lan. AoV t’:kg_\" c(f l.( A0 A)yguh\/f. /H\Lu, ( fn a[g ,ulé{d.,-,_,‘u>,

®» e ¢ f @) + A ( A'E, A'E- A°1f> .

“/\f“oﬂﬁ_ 2 & M&r\o[ccwm
' M - € V(K sl L 5

Fou tha | obeawe Bty | f v 3

; My & de enecarn o,  aMmd
{‘AMU‘::M/ ) an ((\(/\I‘r) - !\(/‘ f)>l\=l,._7JL|lcr) 3 A‘TM

),/\F‘ ‘f ”1}'

(

5 . ) . ’:‘ )
C—s P+ A(NE, NF /L.f) L o enlave fwvw -

< bmm" ¢ the /&JI-UWV\
The case =4 ain (9 meto /("o/{'(‘u//{% 4’{

Tewsai W&ut wa: CBcC »?/(9‘3] ) LG& 20(3]

S e peobln of Ao behauben
We vwould Lke A ndude Eho courac 57 Moy e "J’

¢ reg 3 M. e
@j e and /x{o/ua (Ee ft‘rs(f ms) with {ud- /.woc

fcn_ 1\22&:{ Ao(tfc‘c/ Apecess € and Fovar k.

We ot Mok (E0F) = p(E) + p(F)
( (€oF) 4
Wohab Aappns for My (E@F) amd  Ju

N S ‘C /v\u" /Hu, _;v?\aJ\CC,
(Heoe E®F & Ahe Auver f»wd(uo“ o;( rgpid adelic opaws

Aot ﬁ«oo(ucf" E@£P> :



I:;‘rsb olDACM/a}\‘oM? v/ (Ee F) & Ade) A (F)

. Jimax (E>‘f )*mao( (‘:3 < }‘L"‘w‘ (E@F)

ol xagHE@ﬁv 4 N»HE'V, gl o vEVik) xEEek 4 EFoky,

T fen H€®F (k@-\g) £ He (2) “F (’3»3 x EE Yy el

S aas 2 YEQAE 5 W gt Heor (xog) > M(EeF).
) )‘lmv‘)( (E\ = )* (Q;l.,,) QMO\ )\L(EJ“)-'- }"“rﬂ(h) == ]-L(EJ‘,@E{L,)
Pooe (F)= p (Fu,) £ poox (€& F)
a
‘\ T e (.\.A.o%w, 4a W&H\b‘v Aheae A‘;—Mkb ane- ""r‘a’[‘j{“‘
Foo A, He amower & dean ’“"P/ ";L%’enml’(
n > 235

S(Zu]mbﬂ./\g Aok, {&L “
b dumension e such
Sbhuied pumifor

Achuclly 2 Aao beon proved by
Hhere exisk o ,@%J sihallie. 2 pace E ovee R |

(o 2ecw
Jhak- A, (E@E) F AA[E)L‘ Lol cirgeen- : 4

s k-
rudls or avme iagine ““1‘1”“‘“"’”“{”

M‘a‘“’ m ,m )& 1 M{n\s’—

aind ) of the flowing slelenent

Here we /o’c\w& give o (A»W‘g (‘1"‘" o G-
Q (ME:Z)

R T E even &
There exasls « "‘"%"0( adebec e

ik bhaF M (EeEY) F A (e) A (EY) .



Bare. M Wm i cr..;h em.y b oVt O %MJ tase. dwiEsm

CMF:M .

P"’Oozf ( Gael Mwé)

» - . A
We saw Hued 01(2,6{)5 vep HLL‘ = Q(ID «L—,- » Uoose & >0  Auch bhal
e > L Lk E b aigd adibe plne oo & sch bhat
CA—&)L‘
ME) sy or(a,&) (1) ( defoihon of < (z,'&5>,
Ky '™
— A M(EY) A (€)

Sire dum E= &, we Aaove /\((EJ: - (€) = ;(E)- 20 e i

”*(E) B(e ) H/Ev)*!lq,P H(E)wc

Bon. Ahia  cosalih | we deduce A, (6) A(EY) = /"fe))t > fopd) ()"
Lcr* ' H{E)JHL. ( >

Preprtlea w«w«lcb/\&\g o baaa 4&A'¢,’> cyfg MJ A AMEK] /vma70 Dg:e;@q\/

te; e
We Aame A.(ee)e") ¢ H (},):V?,, T'f‘kv‘wfce.ofé /VWL’ﬂ’(AeA

coeV

AN(EoEY) ¢V < (ex‘o ) (w2)® & A A(EY) .
n

T /W\%&( ke M\QEM M\EA'\O/YY\MG"’V Joed /no}' oV {91_ /Hw /)"0-\((\414/(/0‘0/‘\(,

%05"’5 ceyg‘(,(_h% % For all Iuig/t‘o( eolelee A{Oa(,w E and F oven K/
(F) .

we  Aome )—LW (Ee F':) = }lmax (5’3 T }-’max

—

wee tant aufvt/az./_s ASehUTLL. k: R

(Smm/(%oulé./ o E

TR - —— M & Al [47 ocalan exbueon.
T'e“;w«gukm&,/&:\@m@wf\/{%hm VM&W(S’“Cb B
o L &ML% e ducclle v\/u-7 ( Ehe ow[@7 6-shll WLA,AC“M [’fb@i:k
me hos and E@F ) (e fro b [ 8otz | baposchon A-AHT 0

C@R %0[3) §5.(] ) " Moneover &:n’(’ M\A (/‘\m ﬁ/\l)v‘u’ /H\m wo?‘q,’:cu_

whn (anE)(tinF) 68 . ( [8c2on])



&

Hone we/o"\a)&‘awve, awea‘@u»»muﬁe, aloo e A Besk cwc( Clen. (20[3)

Theowm - LekEamAFEamra,eA adelic opaces R

leb = dun € and Hmz’/(“"—/—{i‘i'——-f—i

THen Jemene (EeF) ¢ Pinax (E) + frmo (F)+ = (Fa-1)

~

F— A Fe (,vouT M?A‘a‘ adelcc Apece E  and A\V%Ls&, adelec apee. F ovesa K,

. |
we Ao A(F) ¢ AT A (% F).

E\ogi; Tt Me Le«o’{aau/ WD en page 4O W % = BC, ebumded Ao an

We ./(‘cuke, (( € EVQEVF M(,k a\a,"' H (T’) — A( (’Ev@é t’:) MO(va Uee

AR ¢ AMTE) HIY

{,MML(LQ,Z F’m,aze/\‘ég,&c'aut(,d(oaw AM\AB,we Aave

e ( B (A = pmex (6)> ¢ Ny (A@é B)

B
Tf ¢ € Ae:.B = Pl (E5B) o PEDp v B Joi (AY) & ymw(6)+/€(cf)
(A) amd Ale) = Log My (Ase B) .

Wy wonelude. wilh ~/J.M4,,(’A) = pow X

((,mozéﬂw,/ pﬁﬂ?) =

i, = 3 Fov djp J'U:?‘c( au:l.wﬁ‘c /Jloa.u/.\ A,&/E, wae Aaove

A LA (E"@aA@&B) /\(ME)(g) exp (yma,x (A) + pnax (e))

lowpomea. 2 .
VDAeoﬁ RLT)’(W F \m{ A@£5 i Lovivimes A (,L/YKO‘ Aune
LMNWY\& L Feov aﬂ ;1,&9,:(( ao(z/éu‘o ,ofa,u,d € and F over K | we Aot

(4w E) v
}xmax(Eef:S ¢ )umx(p) + Leog A G



D,

v \
Ponf s Reploce E by BY and buke A= Foend 6 = EeF)un
LE/nv’ma o s We %E

e v — Raex

Then obaowe b A (E&, Fo, EoF)L ) ¢ A(EoF o, (FeF)L)
¢ 4
s Mo diliscon map EoFli = EaF yockd o vechor Wik
spuchr movma Lios Ahan 4 ( Mm/&, MA® AL) =4 TA "*‘3‘\“;‘%“ ).

a

) (o) érm(eo L B¢ (n, &)

U&e, J(z/qua L (M"C‘

¥ amd aw/ [ .29 and P 32)
We  Aame ym (E):—’Jvlma,x(E) we A P

ot 2 (m, &) = P (-&(Hm-a\) a



REFERENCES

[Ba 1993] W. BAaNAszczYK. New bounds in some transference theorems in the geometry
of numbers. Math. Ann., 296:625-635 (1993).

[Bo 2005] T. BOREK. Successive minima and slopes of Hermitian vector bundles over
number fields. J. Number Theory, 113:380-388 (2005).

[Bo 1995] J.-B. BosT. Périodes et isogénies des variétés abéliennes sur les corps de
nombres (d’aprés D. Masser et G. Wiistholz). Séminaire Bourbaki. Volume 237
d’ Astérisque, 115-161. Société Mathématique de France, 1996.

[BC 2013] J.-B. BosT and H. CHEN. Concerning the semistability of tensor products in
Arakelov geometry. J. Math. Pures Appl. (9), 99:436-488 (2013).

[Ch 2010] H. CHEN. Harder-Narasimhan categories. J. Pure Appl. Algebra, 214:187-200
(2010).

[Co 2000] R. CouLANGEON. Tensor products of Hermitian lattices. Acta Arith., 92:115-
130 (2000).

[Ga 2008] E. GAUDRON. Pentes des fibrés vectoriels adéliques sur un corps global. Rend.
Semin. Mat. Univ. Padova, 119:21-95 (2008).

[GR 2013] E. GAUDRON and G. REMOND. Minima, pentes et algébre tensorielle. Israel J.
Math., 195:565-591 (2013).

[GR 2017] E. GAuDRON and G. REMOND. Corps de Siegel. J. reine angew. Math, 726:187-
247 (2017).

[Ma 2003] J. MARTINET. Perfect lattices in Euclidean spaces. Grundlehren der Mathema-
tischen Wissenschaften 327, Springer 2003.

[Mi 1910] H. MINKOWSKI. Geometrie der Zahlen. Teubner 1910.
http://gallica.bnf.fr/ark:/12148/bpt6k99643x

[Pe 2008] A. PEKKER. On successive minima and the absolute Siegel’s lemma. J. Number
Theory, 128:564-575 (2008).

[RT 1996] D. Roy and J. THUNDER. An absolute Siegel’s lemma. J. reine angew. Math.,
476:1-26 (1996). Addendum et erratum. ibid. 508:47-51 (1999).

[Zh 1995] S. ZHANG. Positive line bundles on arithmetic varieties. J. Amer. Math. Soc.,
8:187-221 (1995).

Eric Gaudron

Université Clermont Auvergne
CNRS, LMBP

F-63000 Clermont-Ferrand
France

Eric.GaudronQuca.fr



