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•
H. CHEBLI Theoreme de Paley-Wiener et Distributions de "type positifa associ~es

a UD op~rateur de Sturm-Liouville •

On associe A un op~rateur de Sturm-Liouville sur [0,=[ des' op~rateurs de trans-

lation gen~ralis~e au sens deDelsarte ; sous certaines conditions sur l'op~ra-

teur diff~rentiel, ces op~rateurs de translation generalis~e sont positifs. On

en d~duit une representation integrale d'une eertaine solution , , Ionction

apropre- de l'operateur diff~rentiel, cette representation integrale est l'ana-

logue de la formule d,' Harish-Chandra dans le cas ou l' ~p~rateur differentiel est

doublement transitif' et de type non compact. De cette repr~sentation integrale

la partie radiale de l' operateur de Laplace Bel trami sur un espace riemann~en

q)(X,A) =f-x
-.

ou "x est une mesure positive de masse , on ~n deduit un' theoreme de Paley~

Wiener caracterisant les fonctions Cm(R) paires et a support compact ainsi que

les distributions a support compact. D'une m~thode presentee dans le volume IV

de Gelrand et Vilenkin on deduit une representation integrale des distributions

de "type positif" relativement aux operateurs de translation generalisee •

                                   
                                                                                                       ©



- 3 -

F. CHOUCROUN· Fonctions sph~riques de type ~ .•

Soient Gunschema en groupes de Chevalley sur' 7/ ,n un corps p-adique,

dont ~ est l'anneau des entiers, k le corps residuel, T' un tore d~ploye,

~ UD Borel ~ ~ •

Soit a un caract~re de ~(k) prolong~ A ~(l) ,p une representation conte-

nue dans Ind a (avec mUltiplicite Pe) ,~ la repr~sentation de ~(O)

~(a) f ~(l)

la relevant. Alors les repr~sentations de la serie principale (unitaire) de

~(o) (relativement a. ~(n) ).forment un systeme co~plet de repr!sentations de

la sous-alg~bre de !1.{~{n» se trans.forment·par ~(O) suivant {j. O~ en

deduit :

l'algebre des fQnctions spheriques de type ~ est com-

mutative

2) si I· designe Ie sous-graupe d'Ivahori de ~(O) toute representa­

tion complementaire irreductible deo ~(n) contient '1 a~-plus Card(W) .fois,

ou West le groupe de Weyl de ~,/~. On utilise le lemme :

Soi t G un groupe muni d' une donnee radicale de type ~ dont· West

le graupe de Weyl , 5 "I'ensemble des reflexions par rapport aux racines simples

si U = < u I a E ~+ >a v = < U I a E t + > et B TU on a :
-a

Sv B n Sv'V # 0 ~ v' = s., ••• s.
1. l.p

decomposition reduite de S.

<i ~ n OU
p

est une

A. DERIGHETTI On the Weak Containment •

Let G be a locally compact group vi th left Haar measure dx and;n an arbi-

trary continuous representation or G. For every a,xE G A f
a

denotes

the functioD on G defined bi Aaf(x) = r(xa) 6G(a) and G is the convex hull

of {Aa r a E G} •
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Proposition: The representation n veakly contains the one-dimensional iden-

for every

for everyifiof G in! 11 neU) 11 = I f f(x)dx I
AE G G

does not veakly contain i
G

iff in! 11 TT(At) 11 = 0
AEG

tity representation i
G

f E L1(G) • Let H be a closed subgroup of G and dX a quasi-invariant

measure on G/H. For every n continuous unitary representation of H and

Uu be the convex hu11 of

I E L
1
(G) ve define N (I) = P IIT I(x) 11 ciX

n J G/ H Tl

operator deEined by 1. Pf::~ n(h)dh • Let
H q

and IITHfll, a J I T. t (x) I cb: •
G/H 1 H

vhere T fex)
Tl .

i s the bounded

Proposition I Let n be a uni tary contain representation of H. Then

int N (U) !i: lft Hf'1I 1 • The representation n veakly contains i
H

iff
AE ~ Tl

inf N (Al) = IfTlfll, tor every tEL
1
(G)'; 11 does not vealcly contain i

HAE ~ TT

iff int N (Al) = 0 for every f E L1(G) • Applications to the case G = R
AE~ Tl

H = 3 and to the theory of induced representation ar~ given. Finally some com-

ments are made on the closed subgroups H of G for vhich inr !JArl! 1 ::: IIT
H
rH1

AE Gn

G. van D1J1 Square-integrable representation of p-adic unipotent groups • •
Let k be a local field of characteristic zero, G the group of k-points of

an algebraic group consisting of unipotent matrices and defined over k. Let

:JI be the Lie algebra oP G. G acts on :I by Ad and hence on ?'*, the

vectorspace-dual of ? According to Kirillov (real ease) and Moore (p-adic

case) there is a one-to-one correspondence betveen the set of equivalence clas-

ses of irreducible"uni tary representations of G and the G-orbits on 1 * ·
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Let Z be the center of G, eh a Haarmeasure on G/Z. An irreducible uni tary

representation n of G is called square-integrable mod Z if

I I < TT(X) S, 11 > I 2 di < CX) tor a pair ot non-zero vectors S,11 in the
G/Z

Hilbertspace on vhich TT acts. Recently Moore and Wolt have shovn tor real G

that square-integrable representations mod Z occur itr there are G-orbits ~

in 'I * of dimension & = dimension G/Z and in that case they correspond

one-to-one unter the Iirillov-isomorphism. We indicate hov to prove. the same

results tor p-adic groups. Wegave a proof oE the folloving additional result

for p-adic groups G. Let TT be an irreducible unitary representation of G

on J' . A vector ~ ~ ~ .called locally constant if the map x~n(x)s (x E G)

is loca11y constant •

TT is square-integrable mod Z irE for each pair of local1y constant

vectors s,ll E~ the matrix coetPicient x ~ < n(x)g,ll > is aloe. constant

complex-valued function on G vi. th compact support mod Z •

p ~ EYMARD et N. LOHOuE Ph~nOJllue de runze et Stein pour les espaces srm~triques.~

•
Soit G UD graupe de Lie semi-simple non compact, connexe et de centre fini ;

G = I:AN = [Ä+I des d~positions d' Ivasava et de Cartan. On suppose (pour la

commodit~ de l'expos~) l'espace sym~trique X = G/B: de rang UD • Soient a et

~ventuellement 2a les racines positives; m et n leurs multiplicit~s ; on

pose p = m/2 + n • Soit H le centralisateur de A dans K et B xjK 1a

.fronti~re de Furstenberg de X. Le noyau de Poisson sur X"X .Best

ou H(*) est la composante dans A de * pour G K'AN •
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Th~oreme : Le noyau racine carr~e du noy~u de Poisson applique, pour tout q > 2

l'espace L2(B,~) dans l'espace Lq(X,dx) ,ou dkM est K-invariante sur B ,

et dx G-invariante sur X.

Interpretation: Soit n la repr~sentation quasi-reguliere de G dans

L2(G/
MAN

) ~ L2(B) • Alors, pour toute f E L2(S) , les coefficients g~ (n(g)ll E)

de n sont, pour tout q > 2 , de puissance q-ieme integrable. On en d~duit,
l

plus generalement, que, pour tout q > 2 , sont de puissance q-ieme int~gra-

ble ceux des coefficients de toute representation de la serie principale de G,

qui sont invariants ä. gauche par K.

M. FLENSTED JENSEN Spherical Functions ~

Let G be a simply connected semi-simple Lie group, non compact. Let K be a

maximal subgroup s.t X:/Z(G) iscompact. Z(G) = center of G.

In the lecture, ve discussed those irreducible, unitary representations n rar

.which the restriction n/l contain a '-dimensional representation of K. Ve

discussed there by the method of spherical Iunctions. There are two essentially

different cases. Let Ko be the maximal semi-simple subgroup in K

,) the K-bi-invariant functions in L'(G)
o

form a commutative subal-

gebra • This is the case if and only if KoM = K . and if and only if' G/K does

not contain a component oE tube type •

The spherical functions are parametrized and the"above r~ps. are described by

means of there •

2) The K -bi-invariant functions in L'(G)
o

is not a commutative subal-

gebra • By means of a~extension G' of G and spherical functions of G' v.r.~

a compact subgroup x' we described the above representations of G.
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M. FRISCH Asymptotic properties cf tori's vibrations.

Let z(x,t) : TD x R - e
_ 6

2
%be a solution of vave equation 6f on the

- öt2

n-dimensional torus. Such solutions, even vith C
2 initial conditions, need

not be bounded (n ~ 5) • One ask iz regularity, either of initial conditions,

or more generally of values on a "time" interval, i.e. a set T
n x [-J,J] ,

allovs to control asymptotic grovth vhen t - m •

So you give an integer k and you want to knov if there exist t > 0 and

v(t) such that for each solution %:

'Ix E T
n I fex, t) I s Iw,( t) I

Vt E R
I1 r 11 k n

C ( T X [-J,.t] )

it is not. Lipschitz spaces

n-1There is a critical index vhich is 2

tion is possible, and that if k < n;1

such that i.r k > n-1 su.ch an estima­. 2

•

A (Tnx T-1,,1,]) allov to eome elose from the critical index and are a natural
a

frame tor fractionals derivatives operateurs which are used •

R. HOWE On the integrality ot"tormal degrees of supercuspidal representation

of 'p-adic reduciive gr'OUPS incharacteristic 0 (d'apres 'Harish­

Chandra) •

Let G be a reductive group over the p-adic field F of characteristic o •

Let tf be the Lie algebra, Ad the action of' G ~nf· Let A be a small

lattice in ~ ~ so that K exp TTn A (TT a prime oP F) is an open compact
n

subgroup. Let Y
n

Ad G(A)

A distribution on Cm(U/) or Ct»(y) is invariant if it is unchanged by Ad., c, c n

If p is a supercuspidal representation of G, and e
p

the character of p ,

then e
p

0 exp , the pullback'of e
p

to Y
n

by exp, is an invariant distri­

bution. Another vay of getting invariant distributions is via orbital integrals.
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Given x E fJ/ ,& = Ad G(x) • Then & has an unique (up to multiples)
~ x. x

variant measure on it vhich gives an invariant distribution on 7 ·
There is also Fourier transform. Let (,) be the Killing form (or any Ad G

invariant non~degenerate bilinear form on ~ ). Let X be a character of F.

DeEine

vith A4

one has

r(x) = ~f(Y)X«X'9»dY • Then is an isomorphism oE C~~ •

1 • Define A on distributions by the recipe D(r) = D(r) • Then

a) For sufficiently large n, one has the relation

e 0 exp = L c (p) &. p x x

where x runs through a set of representatives for the nilpotent conjugacy

classe in '1 · Tbe Cx(p) are complex numbers •

b) The coefficient Co(p) is, up to a factor independant of p ,

an integer

c) The coefficient Co(p) is, up to a factor depending only on the

normalization of Haar measure, the formal degree of p •

Comparing b) and c) , it follows that the formal degree of p is essentially

an integer, proving tor example, that all represent~tion of G are admissible

Given a) • parts b) and c) follov from relatively simple consideration· •

involving homogeneity properties of the .f'unctions & under dilation of tJI •
. x /

To prove c) , one compares the expansion given in a) with the expansion of

Shalika tor F
f

on a compact torus. Part a) follows trom a study invariant

distributions on
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H. HlZONY Analyse harmonigue sph~rique •

On g~~alise les r~sultats classiques de l' analyse harmonique commutative sur

la transformation de Fourier aux espaces sym~triques, par l'utilisation des

alg~bres de Fourier A(G) et B(G) •

Soi t G UD groupe localement compact ~t K un sous-groupe compact tel que

l'alg~bre L'{G)~ des ~onctions bi-invariantes soit commutative ; alors la

transformation de Fourier se prolonge en des isomorphismes isam~triques des

espaces A(G)~ et B(G)q sur les espaces L'{Z,~) et H'(Z) respecti-

vement. (Z ~tant I'ensemble des ~onctions sph~iques gen~ralesde type ~ 0

et ~ ~tant la mesure de Plancherel). Si C*(O)~ est l'adh~ence d~ L'(G)~

dans C*(G) alors C*(G}~ est isomorphe l C (z) • On remarque que
o .

A{G)~ = L2(G)~ * L2(G)~

Par suite nous avons un produit de convolution sur M'(Z) et L'(Z,dJ,l) obtenu

par transport de structure. On obtient en particulier pour ~!»' E H'(Z) et

H. NEUNHOFFER Analytische Fortaetzung von Poincar~-Reihen zu SL(2,R)

operie~t auf H

2 6
2

6
2

ist ~ = y (2+-2).!
6x 6y :

Man f'ragt nach r-invarianten EigenEun1:tionen f von Ii . f( M(z» fez) VHE r"

(A + A) fez) = 0 •.

Geht man durch v =~ nun Einheitsbeveis als Hodell der Poincar~-EbeneUber.

so wird eine im DUnendlich- abfallene USsung von (6 + A)E = O· gegeben durch

(A = s('-s),Re(s) ~ i)
2

- r v I. ) (n ~ 0) •
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Hierzu bildet man die Poin~are-Reihe

p(z,C,s,n) = I: f(M(,,)), konvergent.f'Ur Re(s) > 1 •
HEr

Um diese Reihe ins Spektrum analytisch fortzusetzen, biltet man

Die Reihe fUr P-P konve~giert fUr Re( 5-) > 0 • P wird in diesem Bereich

an~ytisch Portgesetzt indem man die Spektralentvicl::lung be2'.Uglich 6. ml'glichste
explizit ausrechnet und die Entv2cklungskoeffizienten die ~ wesentlichen aus

r-F& ktoren bestehen, "analytisch fortsetzt. Die analytische Fortsetzung in der

linke Halbebene erFOlgt durch eine Funktionalgleichung, die p(z,C,s,n) -- ~

P(z,C,1-s,n) durch Eisensteinreihen darstellt.

Man erh~t das Ergebnis dass man alle quadratisch intergrierbaren-EigenPunktionen

von 6 auf r\H als Residuen der ausgegebenen analytisch ~ortgesetzt~

Poinc~e-Reihen·erhalt.Die Singularit~ten der p(z,c,s,n) als Funktion von z

besitzt, wird in s analytisch und verschwinden bei der Residuenbildung •

S. RALLIS Projection maps of Weil representation and a multiplicity one

statement •

Let n be the metaplectic Weil representation oE G2(Q) = 512(Q) X O(Q) (Q a e
k

n
= rf

AJ

quadratic form on and (SL2(0) = metaplectic group related to 0 and

O(Q) = orthogonal group of Q • We construct a projection map e of S(Rk )

(Schwartz space) to a certain family of induced representations of G2(O) modulo

the group P X PO' P a maximal parabolic subgroup of o( Q) and

Po = {(; ~) (x E R* , y ER)} ; e i5 an G2(Q) intertvinning map from S(Rk
)

to the induced rep. of G2(O)/mod' P X Po •

We show that there is essential1y one such map for every pair of param~ters

(X 1,A2) quasicharacters on R* X R* (characterying the induced module) by
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using the socalled "closed Orbit n theorem of Bruhat. This i5 the Eirst step

in proving that the representation n or G
2

(Q) is nmultiplicity rreew in

L2(Jfl) •

F. RODlER Whittaker models and characters or representation~

Let K be a p-adic fieId, 01 characteristic 0 and residual characteristic

1- 2 • Let' G be a Chevalley group over . I ,B a Borel subgroup, U i ts

unipotent radical, T a k-split torus maximal in B', R the root system of

(G,T) , x the one-parameter subgroup associated vith the root a • Let 9
a

be the character of U defined by e ( TI x (t ')" = n ,.(t » vhere S
··a>O a a «ES a

is the set ofsimple roots,. ,. a character cf K vhose kernel is the ring &

of integers of K. A Vhittaker model of a representation n of G i5 a realisation
. of n in the space
W

a
= (r :'G ... C , I(ug) = a(u)r(g)} • Let HOJllG(TT,We) denote the set 01 inter-.

tvinning operators 1T'" Wa

Let p be a maximal ideal in ~ ,w a prime element. Let G be the kernel
D

of ·the homomorphism G($) ... G($/pD) • The lunction . t
n

· on G
n

defined by

tn(bu) TI ,.(üi -2Dta ) of bE G
n

n B(*) , u = n x (t ) E G
n

n U is"a
aES «>0« a

character of G
n

(**) •

. Ir TT is an irreducible representation. Let e
TT

its character •

Theorem dim HomG(n,we) = 1im 9
TT
(tn ). Some consequenees of this result •

J1o""IC»

(i) Let P = MV a parabolic subgroup containing B t T an admissible

irreducible representation 0% M vhich has a Whittaker model (in H) • Extend

p. to P trivially. Then has a composition series (Harish-Chandra,

Casselman) and. there exists a unique constituent vhieh has a Whittaker model.

It occurs vi th mU.l tiplici ty 1 •

(ii) The Steinberg representation (ast E (_l)rkp IndG 1 ) has a
p::lB P P
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Whittaker model.

(iii) e 0 exp = ~ C (p)~ as in R. Hewels lectüre in this conference.
Tl x x

X

One can associate to e a regular nilpotent element Xo such that :

or" 0 if Tl has a Vhittaker model or not.

(*) B is the Borel opposite to B;

(**) The"idea of considering such 'n's is due to R. Howe •

G. SCHIFFMANN Invariant distributions Wlder the orthogonal group •

Let k be a local tield, E a finite dimensional vector space over k and

Q a non degenerate quadratic form on E. Put r t {y E E I Q( y )_= t , y # o} •

Then one can choose positive measures ~t on r t ' invariant under the ortho­

gonal group G oE Q such that

Jr{y)dy = f dt S r{y) ~t(Y)
E k r t

For f E Cm(E) , put "r(t) = J f{Y) ~ (y) ve then caracterize the image
c '. r t

t

of C~(E) by the map Hr . The result depends on k and the type of Q.

For example ir k is p-adic and dim E = n ~ 3 then Mr is of the folloving

form !!'-1
Mr(t) :: Mr{D) + t t I' r(o) e(t) I t I smal1

vhen a is a -Heaviside runctionA , independant of f. By transposition ve

then get all a invariant distributions on E. In particular for X a uni-

tary character of k* and sEC, put

n

Zt(X,s) =Jt(y) X(Q(y» I Q(y) I s-2 dy •
E

Re(s) > !!.- 1
2

We then prove that Zr extends to a meromorphic function and has a functional

equation •                                    
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ve announced end sketched the prooE oE p-adic analogues for these results •

In particular ve get a criteria for irreducibility in the unitary caee •

laX tor this talk

DlI Eor a simplY connected p-adic grOUP •

01' a· eA , a maximal torus o.E G. Then I:a•NI: = U
a=a'e

Let R be a locally compact p-adic . .Eield and G =~(R) the group of ~-points

of a sfmple s.c~ alg. gp.~ Let A .=A(~) .be a maximal split torus of G

and K = ZG(A) • Let K be a maximal compact subgroup of G associated to A.

Write M = n Ker(x) (all nat-chars X of M) • The· lattice M/o M injects

into the' liLie algebra" a = Mjo M~ & • The Weyl group W =. NG(A)/ZG(.A) acts

on G. Choose pos!tive roots and let H+ and +M be pull-backs to M of

A. SILBERGER

B. Kostant has proved in his paper "On Convexity, the Weyl Group and the

Ivasava DecompositionR
, Ann. Ecole Norm. SUpe (1974) (cf. also a talk here,

1973) that any semi-simple Lie group has a KNK decomposition (I maximal

cODlpact and N the unipotent radical 01' a minimal p~abolic subgroup) •

Horegenerally, let C(a) denote the convex closure of the Veyl group orbit

This can be applied to the study 0% the intertvinning operators tor the degene-

rate serie of representatioDS of G associated to a maximal parabolic subgroup.

respectively positive and dual characters in G. Let P = MN be the minimal

parabolic subgroup corresponding to the roots chosen. Let C(JIl) (m' eH I H(m')

lies in the convex closure of the Weyl group orbi t of H(m) in u], H : M..... G

the canonical mapping. THM Km'NI = U linK ; in particuIar G = INK .•
m=m'e (m)

There is no hope tor a result like this 11 G is not simply connected •

For the proof ve observed first that it is sufticient·to check that

Im, K n ~NI .,. ~ (:) c(m,) ::::> C(m2) tor m"m2 e M+

Let m"M2 e ~ • Then C(m) > C(m ) (:) m m-' ~ +M
, 2 1 2 ~ •
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Lemma (Bruhat-Tits) : Let m1,m2 € H+ • Then

Lemma: Ir +H C N n r.N.I. (i apposite to N) , then Im,K n Km;N # ~ ror

+ -1all m1,m2 € M such that m,m2 € +M induced Km,K n Km2N # ~ , tao

+K C N n K.N'.K.

Taking Bruhat-Tits vork into consideration, it is sufficient to check the la~

lemma ror split groups, i.e. far groups vith a reduced root structure. We indi-

cated in the lecture hov one could prove the last lemma by an induction on the

semi-simple rank of G.

M. VERGNE Continuation analytique de 1a suie discrete holomorphe

(Travail en collaboration avec Hugo ROSST)

Soi t ? = k E9 1ll une alg~bre de Lie simple, teIle que le centre de k soi t .

de dimension ", • Soit k = [x,x] E9 RZ, et mC = 7l7..+ + m- ou m- (XE771C,[Z,X]=

Soit ,. une sous-alg~bre.de Cartan de '1" 6; = [a ; r C 7ltl • Soi t

t = {Y"Y2'···'Yr} C 6; avec Y2 = 1a plus grand~ ;acine, et. Yi 1a plus

grande des racines orthogonale A (Yi+1' ••• 'Yr) puisqu'A epuisement. Soit
r

E + E = X et G = I: . R X , . et tpj = k ffi G E9 71 1a d~compoS.ition
"Vi ~i"Vi i=, Yi t1

d'Ivasava. Soit C 1a transIormee de Cay1ey on a c(H ) = X ; on note
1 Yi 'Yi ai
~a.-+a.) r

al.. = C(Y
1
·) ,soit p = mult. de 71 1 J s = mult. de 71

i ~ j

Soit G le groupe de Lie simplement connexe d'alg~bre de Lie ~, et

k = [x,x] exp R Z le groupe analytique d'algebre de Lie k et Z(G) le

centre de G ; soi t A un caractere uni taire de K, on pose A = < A , H >
Y

soit ~(A) {~,C~ sur G, teIles que ~(gk) = X(k)-' ~(g) et X.~ = 0

V X E 'IJ('}(oii si X E tf (x.~)(g) = :t cp(g expt X) I t=O ). On sait (Harish-

Chandra) que si
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tion uni taire TA du groupe G par translations a gauche est un membre de la

serie discrete relative de G.

(r est le rang

A + < p, H > < 0 , dans ce cas la repr~senta­
Y2

- 15 -

teIles que 11 t9 II~ = f I q)( g) I 2 dg < + CD }

G/Z(G)
{q) E &(A)H(A)

H(A) f 0 si et seulement si

Si - < p,H > s: A < - i!:=..llE. s: 0
Yr 2

alors il estpossible de dMinir une nouvelle nonne 1It911x· sur &(A) , tel

Th~rene :

que si H(X) = { cp E &(.A) 1ICf)l!x < + (I)} soit #- 0 t et TA unitaire. Pour

les r points Al = - <p,H
yr

> Ai =Al + (i-l) ~ .. les' normes II'PII
A

sont

interpr~t~s comme des normes du type espaces de Hardy partiels ( on a

1!::::!.2E. = X + (1 + -2
9 » •- 2 r

G. Schiffmann (Strasbourg)

                                   
                                                                                                       ©



                                   
                                                                                                       ©


