1382 E (Doctoral Course Student)
ER &% (SATOMI Takashi)

(%4 DC1)

(FMSP 21— A4:)
A. TR
L2 D2DF =< IZDVWTHIERL TV 5.
1 D2HIE Cayley 777 7D T 7 A0 X —MEFE
flilc>2VWTOFETHD. G Z2HREE, S %
G OnEELT 5. Tao IFEMA( & Balog-
Szemerédi-Gowers D EH % i > T, Cayley 7' 5
7 Cay(G,S) DT o ANy X =% FHII$ 5 Fik
A LTz, EAMN & Balog-Szemerédi-Gowers
DOEHE L, TN IZEOREE L, G EOIEfER
Bf OEBAR fxfD L2 I IVABKREVE &,
suppf #* S L RE—HL, [SN|/|S| 1 1TE W
2SS CEMPHET D) LWHEHTHS.
Tao i [(X,Y,E) "ER-#57L L, D%
77 7EEET DL, |Al> D|X|, |B|> D|Y|
b ACX, BCY BFEL, ERD a € A,
be BIZHNU a, bZEIES 3 OREBEOMEEH
OD|X||[Y| BAEIZRZ] WS fifE%EH > T
H A & Balog-Szemerédi-Gowers O & H % FEHA
L7z, FAFRE 3 LOREDIZETH Z OfliE
MRONEDZ L &RL, 5T X, Y BARNE
B DG A — AL U 7.
El, AMIZREZ 5 CHANMNE Balog
Szemerédi-Gowers DEHZFHT 52 2T, &
HOFMzRH Lz, 512, GRI=EVa
T —REHT 3 VXY MDA RO E AN
DIDZEr%ERLUT.
2 OHIIX, —BOFF IR MEIZE TS
Young D AERDEREIZDWVWTDOHMIETH 5.
1+1/q=1/p1 +1/p2 £7%% p1,p2,q > 1125
Us o1 dallg < 1fllp, l@2llp, &\ 5 BIERASLY
o (HEZa=EYas—RERa VT M
G O Haar HIE).
ZIZT, ppe>1&95b. ZoLE, GW¥HER
DAVNY N ORER RO &M, FERNLT
SHMENDHDT2DODMBEFIERMELLRD LN
Fournier IZ X > TRINT WS,
AWK, G DD a8 NI REE R 72
WET D, AEED ¢, ¢ ITHU |1 * dallq <
cllo1llps l|@2llp, & & 729 & 5 72 best possible 7%
EB ¢ % c(G) &9 5. Fournier & G HBH»D

AR MRMAHER VRS, oG) 1
GIZEohwWdHdEHC <1 TEPSIIZS
NdZeEmUE. R, Z0k5C <10
best possible ZEA ¢(R) 12725, Tiabb G
AN PRl AR/ AN 5 B s R S AR AT AR F
61+ Bally < )61l [92llps HHD 122 &
ZRUTz.

$512, p> 12 [aill [daller el I62llc
EREIELZEE, ||¢1* ¢, DHLY 5 5D 1
a5 A7, £/, G=R DL EIZ |¢1 * d2llp
MW EROMEE =K 25 EDVFET 5 Z & Bt
L.

I am studying about two themes.

One is the study of the expanderness of Cayley
graphs. Let G be a finite group and S a subset
of G. Tao introduced a method for studying the
expanderness of Cayley graph Cay(G,S) with
the weighted Balog-Szemerédi-Gowers theo-
rem. The statement of the weighted Balog-
Szemerédi-Gowers theorem is as follows. “Let
N be a positive integer and f a positive func-
tion on G. If the L?-norm of fx f is large, then
there exists S C G such that suppf is almost
same as S and |SN|/|S] is close to 1.

Tao proved this theorem by using the follow-
ing lemma. “Let (X,Y, E) be a finite bipartite
graph and D its graph density. Then there ex-
ist AC X and B C Y such that |4| > D|X|,
|B| > D|Y|, and the number of paths of length
3 from a to b is more than O(D?)|X||Y] for all
a € Aand b € B” 1 proved that this lemma
holds even when the length of paths is longer
than 3, and I extended the lemma in the case
where X and Y are finite measure spaces.

I improved the estimate in the weighted Balog-
Szemerédi-Gowers theorem by a different argu-
ment. Moreover, I generalized the theorem in
the case where G is a unimodular locally com-
pact group.

The other is the study of the best constant of
the Young’s inequality with respect to general
locally compact groups.

If p1,p2,q > 1 satisfies 1 +1/q = 1/p1 + 1/p2,



then we have [[¢1 * ¢2lq < [[¢1llp, [[¢2]lp. (the
measure is a Haar measure of G that is unimod-
ular locally compact group).
Let p1,p2 > 1. Then, they are equivalent that
G has an open compact subgroup and that
there is the case when the equality holds. This
proposition is proved by Fournier.
From now on, suppose that G has no open com-
pact subgroups. Let ¢(G) be the best constant
¢ that holds [[g1#dally < eflé1 ], for any
¢1, ¢2. Fournier also proved that there exists
constant C' < 1 (independent of G) such that
¢(G) < C holds if G has no open compact sub-
groups.
I proved that the best constant of C' < 1 is
¢(R), in other word, I proved that ||¢1 * @24 <
c(R)|#1lp; |@2|lp, holds for any G that has no
open compact subgroups.
Furthermore, I calculated the upper limit of
[¢1 % d2llp when p, [|¢1]|1, |f1]lo, [|@2]1, and
lp2]lo are fixed. I proved that there is the case
when ||¢1 * ¢2||, is equal to this upper limit if
G=R.
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