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Abstract

Let G be a finite abelian group, and let m > 0 with exp(G) | m. Let su(G) be the
generalized Erdds-Ginzburg-Ziv invariant which denotes the smallest positive integer d
such that any sequence of elements in G of length d contains a subsequence of length m
with sum zero in G. For any integer r > 0, let I(,;;) be the collection of all r-uniform
intersecting families of size m. Let R{I(n?, G) be the smallest positive integer d such that
any G-coloring of the edges of the complete r-uniform hypergraph Kg) yields a zero-
sum copy of some intersecting family in I(,,',) Among other results, we mainly prove that
Qp(G)-1< R(If,?, G) < Q(s5,(G)), where Q(s,,(G)) denotes the least positive integer
nsuch that (/1) = s,(G), and we show that if r | Q(s,(G))—1 then RUID. G) = Q(sum(G)).
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It is well known that the normality of subgroups plays an important part in re-
search in group theory. So it is reasonable to investigate the structure of a group
by using normalizers of certain types of subgroups. For example, Bianchi, Gillio
Berta Mauri and Hauck in [2] proved that a group is nilpotent if and only if the nor-
malizer of every Sylow subgroup is nilpotent. Ballester-Bolinches and Shemetkov
in [1] gave a beautiful criterion for nilpotent groups: a group is nilpotent if and
only if the normalizer of every Sylow p-subgroupis p-nilpotent for every prime p.

T B R B — 1.

where ¢ is time, @ = z in one dimension (1D), ie.,, d = 1; & = (z,y) in two dimensions (2D), ie.,
d = 2; and respectively @ = (z,y,z) in three dimensions (3D), i.e., d = 3, are the Cartesian coordinate;
U(x, t) := (1 (z,t),¥2(x, )7 is the complex-valued macroscopic wave function, V(x) is the real-valued
external trapping potential, ) is the effective Rabi frequency to realize the internal atomic Josephson
junction (JJ) by a Raman transition, § is the detuning constant for the Raman transition, and g; =
B = ”—N“-"l (j,1 = 1,2) are interaction constants with N being the total number of particles in the
two-component BEC, ag being the dimensionless spatial unit, and aj;; = ay; (j,] = 1,2) being the s-wave
scattering lengths between the j-th and {-th component (positive for repulsive interaction and negative for
attractive interaction). From the physical point of view, it is necessary to ensure that the wave function
is properly normalized-specifically, we require

T S5 B Gd 2z — .
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790 W.-W. LI

Selon Arthur, les caractéres pondérés peuvent étre non normalisés (ceux dans la formule
des traces locale non invariante), normalisés relativement a un choix de facteurs normali-
sants, ou canoniquement normal; "aide de fonctions p. Dans I'étude de la formule des
traces locale invariante, il nous faut utiliser et comparer tous les trois. Néanmoins, dans les
énoncés finaux les caractéres pondérés canoniquement normalisés sont toujours préférés.

Récapitulons le rapport entre les résultats principaux comme suit.

La formule de Plancherel

Normalisation des - Théoréme de
opérateurs d’entrelacement Paley-Wiener invariant

La formule des traces
locale invariante

s Densité des
caractéres tempérés

Les corps locaux des §§4-5 sont supposés de caractéristique nulle.

il L., La formule des traces pour les revétements de groupes réductifs
connexes Il., Ann. Scient. ENS, t. 45(2012).

13



PEa83e: B2 SRR RS I — BeAs o MBS, VR38R, fildn:
B R E R T 5.

BB T. Finis, E. Lapid and W. Miiller, On the spectral side of

Arthur’s trace formula — absolute convergence (Ann. Math. 174, 2011)

2.1. Notation. Let & be a reductive group defined over a number field F. All algebraic
subgroups of G considered in the following will be tacit
F. We will mostly use, with some minor modifications, the
[Art82a, Art82b]. In particular:

o A is the ring of adeles of F, Ay the ring of finite adeles and F. = R®q F.

o U(gac) is the universal enveloping algebra of the complexified Lie algebra of G(Fi).

e 3 is the center of o

o T} is a fixed maximal F-split torus.

e My is the centralizer of Ty, which is a minimal Levi subgroup defined over F.

assumed to be defined over
1tation and conventions of

Note the following typo on p. 15564 of [ibid J: the sum over s € W(M) should be replaced by the
average over s € W(M).

14
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(ON THE SPECTRAL SIDE OF ARTHUR'S TRACE FORMULA - ABSOLUTE CONVERG

o Ay is the identity component of Ty(R), which is viewed as a subgroup of (&) via
the diagomal embedding of B into Fy,

o Listh
subori of T,

+ o= N [lﬂ]w‘,nn,( We
of H in G(F)

¢ B G RS et ST G(F).

o Wy acts on £ by sM = w.Mw

F Levi subgronps containing My, ie. the {fisike) set of centralizers of

up of (€17, where No(p, (H) is the normalizer

ur M € £ we use the Iollowing additional notation
o Ty is the ,pm paet of the identity component of the center of M.
o W(M) = Noggy(M)/M, which can be ideniified with  subgzoup of g
TulR)

o Ay

i = Ao
3 Sl g T vt gt phcinsd 485 T O 1M0) 8 Ferotil Bt o

= a3, ®2 C.

« ay is the dual space of ajy, which is spased by the co-characters of T

o Hysz M(&) — @y s the homemorphisr given by ¢&#5) = [yiim)], = [T, e(m,)],
for any y € X (M),

AF(A) of Har.

» 1) i the et of Lo cubgrope aoabiliti .

o P(A) is the set of paabolic subgroups of G with Levi part M

© F(M) = FEOL) = [Tyeeqan UL is the (uite) set of parabalic subgrowps of G
cantaining A1
W(M) acts on P(M) and F(M) by 8P = w, Pu;!

o Xy 3 the set of reduced 1oots of Ty on the Lie algebra of .

o Eor any 0 € Dy we denote by o € ayy the corresponding co-root.

o Ly M(F)\ M (4)) is the discrete part of L*(ApM(F)\M(A)). L. the closure

of the sum of all irreducible subrepresentations of the regular fepreseutation of

AF()

atable set of equivalence classes of irreducible unitary

M(&))

o e (AF(4)) denotes the co
representations of M(A) which oceur in Ue decomposition of £3,. (A1 M (
into irteclucibles.

For any L € £{M) we identify af w,u...,..w.m of a};. We denote by af; the sunihilator
of ay in ay,. For any integer i >
Li(M) = {L & £(M) : dima, =i}
and
Fm = |J P,

Leci

corank of M. We endow @

50 that FIAT) = T[4, M) where d is
Hrustioncof & Erllans s . shpceiic W, il s pocit
fixes Huar measures on the spaees @, and their duals ()" Wo follow
corresponding normalization of Haar measures on the groups M (%) ([As7S, §1])

‘ TOBIAS FINIS, EREZ LAPID AND WERNER MULLER

For any P € P{M} we use the ollowing notation.
cap=
© Np is the unipotent radieal of P and Mp is the unique L € £(A) (in fact the
unique £ € £{M,)) such that 7 € P(L)
= Ep o s the sel of reduced rooks of Tiy on the Lic algebra of N,
Ay is the subset of simple roots of P which i a basis for ()"
o ap, i the closure of the Weyl chambor of 7, ie

= {Aeai s (ha®h 20 foralla € 5p} = (A€ aj : 0% = 0 for all a € A}

ai,
07 s the modulus function of P(4)
comvolume of the lattice spaned by A n (a)" and

o, s

ha¥). Aeaje

& P2 e (M) is the pm»\l!u‘u‘Mlbyuup opposite 1o F* (with respoet ta 1),
e and Ap. =

o A3(P) is the Hilbert space completion of

{6 € O (M(F)NpANG() : 8;7005) € L (AuM(FN\M(4)) Vi € G(A)}

with respect to the inner product
(G ) = f 4(g)52T7] do.
MG

Let a € Xy, We say that two parabolic subgroups P, Q € PM) are adjacent along o,
and write P2Q, if nLJ = {a}. Altermatively, P and @ are adjacent if the closure
TG of PQ belongs to Fi(M). Any [t € (M) is of the form TG for a unique unordered
peie {7} o pasbokicmgroea n (A1), asnaly F e § da the weiinil parsblc
snbgroups of . and P|°Q with ¥ & Xy afy. Switching the order of P and Q cianges
ato -a

22 Tontucing aperatori: Fie et Smplet wgroop M KU R G1A) =
(Fuu )G () which is admissible with respect 10 My For any P € PLM
® Hp = G(A) = ap be the extension of u,, 10 a loft Np(A)- and ngh\ Keinariant

wap

o AP) the donse subspace of A2 (P) consisting of its K- aad gefinite vectors. i the
space of mutomorphic forms o on Np(A)M(F)\G(4) ,.mnu.ms, (k) s e
integrable antomorphic form on Ay M (F)\ M (4] for all k€

© p(P.)), X € 3. the indueed representation of G{A) on ﬁ‘(m given by

(PP, gI8N(z) = oay)eHotev-Hri:

It s isomorphic to IndG) (L, (AuM(F)\M(R)) @ ety

R (NE5ra e R R o
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Li, Wen-Wei

On a pairing of Goldberg-Shahidi for even orthogonal groups. (English)
Represent. Theory 17, 337-381 (2013).

Summary: Let 1 ® o be a supercuspidal representation of GL(2n) x SO(2n) over a p-adic field with 1 selfdual, where SO(2n) stands for a
quasisplit even special orthogonal group. In order to study its normalized parabolic induction to SO(6n), Goldberg and Shahidi defined a pairing
R between the matrix coefficients of 17 and o which controls the residue of the standard intertwining operator. The elliptic part Reyy of R is
conjectured to be related to twisted endoscopic transfer. Based on Arthur's 1.and Spallone’s improvement of Goldberg-
Shahidi program, we will verify some of their predictions for general n, under the assumption that 17 does not come from SO(2n + 1).
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Shahidi for even orthogonal groups. (Engl:
337-381.

Let SO(6n) be a p-adic quasi-spitt special orthogonal group with Levi group .
representations of GL(2n), resp. SO(2n). The parabolic Induced representa
self-dual, which we assume in the following, reducibility being governed by tf
Langlands' conjecture on normalization of intertwining operators one expect
product of L-functions L(s, m x @) L(2s,, A%), which is actually a theorem fc
(1998), no. 2, 255-294; MR1612785 (99c:22024)] gave a formula for this re
R = Ren + Reing. Whereas Rung Is @ more complicated term, Ren looks like t
character of o with the twisted character of m, putting both characters onto
[Invent. Math. 119 (1995), no. 1, 1-36; MR1309970 (96e:22034)]. Goldberc
norm map of twisted endoscopy, introduced by Kottwitz and Shelstad, and «
twisted endoscopic lift of o. Due to the lack of a (twisted) fundamental lemm
on the fundamental lemma was proved by Ngé, and in a very recent work, |
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It is clear from the definitions that the summand is indeed invariant under left
translation of v by S, that Ja¢ belongs to Hg/(67) as a function of z, and that as
a linear transformation from Hgs(a) to He (o), J4 satisfies

JaZs(a,y) = Ts (', y)da, yE€H.

Mackey's result is as follows:

ProrosiTiON 2.1 (Mackey[M1]). The correspondence
A — Jy

is an isomorphism from the vector space of linear transformations that satisfy (2.1)
to the vector space of intertwining operators from Is(o) to Ts(a’).

The proof of the proposition is elementary. Despite its simplicity, however,
the correspondence A — .J4 can be seen as a model for later work that is now
at the heart of representation theory. This includes Harish-Chandra’s theory of
the Eisenstein integral, an important part of local harmonic analysis, Langlands’
theory of Eisenstein series, which led to the general theory of automorphic forms,
and the work of a number of people on the intertwining operators among the induced
representations {Zp(m)}. It is the last of these three topics that will be our concern
here.

The domain of Mackey’s correspondence is easy to characterize. As a vector

B
PA_ESI50H, MR A R AN 57 RS 1 Jm B ROA = 75 S i, B 5127

J. Arthur, Induced representations, intertwining operators and transfer, Contemp.
Math. 449.

22 /37



o ILIRFRBIMA R RMREER (hR) 54, BB AR
15 4n:

Let {P{,---  PL} (resp. {Py,---, B}, {P{,--,P4}) be a complete set
of indecomposable projective A'-modules (resp. A-modules, A”-modules)
Then their tops {57, ,S4} (resp. {S1,---,8:}, {51, - ,5%}) is a com-
plete set of simple A-modules (resp. A-modules, A”-modules). By [8 The-
orem 1.1] or [1| Proposition 6.5}, we have r’ +r" =r.

Consider the triangles jij'P, — P, — i,i*P, — for all 1 < u < r. Since
P, € K*(projA), we have j'P, € K°(projA”) = tria{Py,--- , P} C DA"
and ©*P, € K%projA’) = tria{P{,--- P.} C DA’. Here, for a class X
of objects in a triangulated category T, triaX’ denotes the smallest full tri-
angulated subcategory of T containing X'. Furthermore, we have jij'P, €
tria{nPy,--- ,nP%} € DA and 1,4*P, € tria{i, P}, --- ,.,P,} € DA Hence
P, € tra{i P, - Pl aP, - iPL} C DA, and K'(projd) =
tria{Py,--- , P} = tria{e, P}, - ,&,PL, 2 Py,--- , 1P} € DA. Therefore,
{anPy, -+ [P P, -+, [P} is a Z-basis of Ko(K®(projA)).

Consider the triangles 4,i'S, — S, — j,5'S, — for all 1 < u < r. Since
S, € Db(modA), we have 'S, € D’(modA’) = tria{S},--- ,SL} € DA
and j'S, € DP’(modA”) = tria{S{,---,S%} C DA”. Furthermore, we have

o REMIAR + M = JHEHT%E = R HEHEKR
o WIFT I BRAR!
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AR B 5 >
o Hiffk,
o HR,

o KA (1): WfESFEHAEA goto, BRAEW L H 5| ATUEH.

“The practitioner of literate programming can be regarded as an
essayist, whose main concern is with exposition and excellence of
style. Such an author, with thesaurus in hand, chooses the names
of variables carefully and explains what each variable means. He
or she strives for a program that is comprehensible because its
concepts have been introduced in an order that is best for human
understanding, using a mixture of formal and informal methods
that reinforce each other.”

D. Knuth, Literate Programming, The Computer Journal 27(2):97-111, 1984.
“I look forward to the day when a Pulitzer Prize will be given for

the best computer program of the year.”
D. Knuth, Mathematical Writings, §10.
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The typesetting of this work will be sensitive to small differences in notation.
Although no difficult simultancous comparison between similar symbols will be
required, the differences should not be overlooked when looking for references.
More concretely, we have used all the following fonts: A (normal), A (Roman), A
(boldface), A (blackboard boldface), A (sans serif), A (typewriter), A (calligraphic),
2l (Fraktur), and </ (Ralph Smith’s formal script). The tiny difference between A
(normal) and A (italic) in width, which does exist, secems to be extremely difficult
to see. So we shall never use both of them. We distinguish between A and A, where
the latter almost always means the relative version of A (as a sheaf or functor, etc.).
We distinguish between Greek letters in each of the pairs € and =, p and p, ¢ and
¢, ¢ and ¢, and 7w and w. The musical symbols b (fat), * (natural), and : (sharp)
will be used following Grothendieck (cf., for example, [61, IX]) and some other
authors. The difference in each of the pairs " and ?, and * and #, should not lead to
any confusion. The notation “ and  are used, respectively, for Mumford families
and good formal models, where the convention for the former follows from [46].
We distinguish between the two star signs * and *. The two dagger forms | and
¥ are used as superscripts. The differences between v, v, v, and the dual sign b
should not be confusing because they are never used for similar purposes. The
same is true for i, ¢, 7, and 7. Since we will never need calculus in this work, the
symbols 3, [, and § are used as variants of d or S.

P FFSHEZ 5] (K-W. Lan, Arithmetic Compactifications of PEL-Type Shimura Varieties, 2013).
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Typography is what language looks like.
— Ellen Lupton, Thinking with Type, 2nd ed.
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Skeii: The Digital Walters Whittaker and Watson Wikimedia Commons

Let ' be a contour in the z-plane, and let f(2) be & function a
Let ¢ (z) be another function which is analytic inside and on C &
of poles ; let the zeros of ¢ (s) in the interior® of Cbeay,ay, ...,
multiplicity be 7y, 74, ... ; and let its poles in the interior of C b
degrees of multiplicity be #,, 83, .-..

fund. tal +1 id 1 f(z)ﬂ‘.

Then, by the atal t! of 3 é;‘.fc. FYF

of the residues of -%’—) at its poles inside C.

Nowf%) can have singularities only at the poles and
of the zeros, say a;, we have
¢ @y=d@E—a)+BE—a) it
Therefore ¢ (@)=Ar (—a)n-1+4 B(r1+1) G—a)+.
and F@=Fla) +G—a)f (@) +-...
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FTFAL (1981) *f ot IATEX(2014)

Avec une fonction ¥, de BN J5,f) de méme nome que ¢, , on obt

N o) - Para 4 2 -t

BN 7J - [J # ™) T-at?/2)(m, | ¥ )2 afam
152" 7 oA, e 42 Jam(m)

On utilise alors, comme dans le second cas, 1'hanamorphisve
WA,

He ey ;J‘k[;N oy,

Pour &tablir la majoration cherchée, il suffit de considérer des esp

N'/BH, g dlod

7 e r-at?/2)

Ty g ) (062 an(
[2SC

fonctions denses et on peut donc supposer él et '1‘5' ;wz décompo
202
a dire de la forme :
o) o " (at
¢, (m'e™) =F} (1) F}0)

AT%HP?) (0'e™2) = ry(t) Fyn")

Lemma 15 (i) Let A be a mazimal o-split torus and let A be a mazima
containing A. It is c-stable (cf. [HH], Lemma 1.9).

(i) The set of non zero weights of A (resp., A) in the Lie algebra of G is a
A(A) ( resp., A(A)) which appears as a subset of o (resp., &).

The set A(A) is equal to the set of non zero restrictions of elements A(A).
(iii) Let W(A) {resp. W(A)) be the quotient of the normalizer of A (resp.,
(resp. Ng(A)), by its centralizer, Cg(A) (resp., Ca(A)).

Then W(A) (resp., W(A)) identifies with the Weyl group of A(A) (resp.,
is the set of restrictions to a of the clements of W(A) which normalizes a.
(iv) Let v € o which are conjugate by an element of W(A), then they ar
by an element of W(A).

Proof :

(i) follows from [HH], Lemma 2.4

(ii) and (iii) follows from [HW], Propositions 5.3 and 5.9.

(iv) It is clear that one may replace p and v by a conjugate element by W (A)

HRF BN TR, X R — AR, R i IR

K2 FH+A: The Chicago Manual of Style, 16th edition (1901-)
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http://www.chicagomanualofstyle.org

W LA HE R R e
EERE ALK

A =-v72 5 (2) () -y

q
qp

HeRBEAE FEAT

“After restriction to X, A, u and = become bounded.”
WA e HR KR ) 20 ¥R 7 o N B3Rl P % X 43,
“After restriction to X, the functions A, p and = become
bounded.”

HATRE A TELEITAIE BR ERTERZ2E, EER
Boldface, Italics il SMALL CAPS, 52 2B/ EH
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f# ) BTEX/ConTeXt HEfE— i R 4% L. JLIE B
@ FEHM BRI I MR gHE TR
@ T HE # (WinEdt, Texmaker, TeXstudio, Emacs, vim...).
@ HIPFFRAE.
@ iR ((ECTAN), HEEHR.
@ AT RMIRABA, I TikZ KA.
0 HEAETHME.
@ Z A, W TEX-IKTEX Stack Exchange; arXiv Jpn] R #J5EAY.

R IRAEHR.


http://www.xm1math.net/texmaker
http://texstudio.sourceforge.net/
http://ctan.org
http://tex.stackexchange.com/

AN (REZE%): HTFERLX
@ Ji — 4RERAT.
@ WKIFHIERD B =2 Fh, BEATE.
@ TREPHEM Y, HER GBI LT,
@ EBATMIbRE: bR E A TSR, S A T A ik
KB, ZHERPRIEFLR. Dilz— 8752]
@ MIBAFIIT LTEX HEAR.
b TR BT, B s E IR

Easy reading is damn hard writing.

— Nathaniel Hawthorne
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Beamer 5k

Beamer/PowerPoint™ wRPH
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