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Since I encountered the Kantorovich inequality 22 years ago, I have been somehow fascinated
by inequalities. I shall discuss the inequalities I have been involved with so far, and then would
like to address the fundamental questions of what an inequality is, what the self is, and so on.
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FHTHL) EELNE L, RO 4 NOFEAEFIZEOFRILOILEERETHY, 5ZDOREKROEI ZIH
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1988 4 11 AFRREIVRSEAED T 2 BBERIM RSN R EHBE R T ChfEShE Lz, Z oWk
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log M —logm
Mm(log M—logm) it 4 « M p=1
9

M—-—m
TLiz. ZOBBITHIEE (p = —1). HEFL (p=3). WFEL (p = 2) 241528 LB T,
L2 plZB L THEBEDO BB & oo TWET, ZOFHICETIH LWEEIIZ 0L H1IZL T
BRI NT- L OTTR, TS H2FEORERDOEFLKM LB TNWDONTHTHY £,
L AELELIEVE I NS FHA,
FHIOMITE LN ELT, BLWERDY £ Lz, PHELLEDE~OTHRKO—HE5IHT D
LT, ZOBEBLEINGMNDHTL X I,



[ZDZTHRIZ L - T, i iuid# L operator means @ family (ZHA&WE Lz, &< THED
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4 FDt&

(I) EfEZRi < A &1 1994 FEOF, PR TOFRTHY HWE Lz, FROMIC, RS A & HibF
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(r,y,z € R").
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Convex sets and inequalities
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Theorem. Let (G, +) be a semigroup, and let ¢ and 1) be two nonnegative functions on G. Suppose
that ¢ is subadditive on G and that there is a positive constant A such that ¢(x) < Ay(z) for all

x € G. If f is a nondecreasing convex function on [0, 00), then

o(ag) +A§:f (1+n\)f <1+nA <§:%>>

holds for all ag, ..., a, € G.
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Corollary. Let X be a real or complex normed space with dual X* and p > 1. Then
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holds for all §; A > 0,z € X and f € X*.
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Theorem. For x = (z1,....,2n),u = (u1,...,uy) € RT x ... x RT with w3 + ... + u, = 1 and

p=(p1,---,pn) € R™, put

E@nzw——Au(bg(AZ;ym>w”kg<AZ;me),

where A, (z) = u1z1 + ... + upx,. Then

E(z;p,u) >0 (p1,...;pn > 1) and E(z;p,u) <0 (p1,...,pn < 1).

Here log (z,p) = z%l (x >0,p#0).
WM DIV EBHETZ S T2FE S, Z2FETRDEESTI U T NMIR DO AREETRY £H A,
STHREITVHNLVOFETTN, LFOBEOT T a ZUIBL TO X 512720 £9,
FA, FEEZER (Q, P) Lo AT £, g (R LT,
f(w)

E(f:9,P) = /Q log (M(f),g<w)>dP<w>

LB, HL M(f) = [ fdP ThHD, ZDL X,
E(f;9,P) >0(g9(w) > 1,a.e.) and E(f;9,P) <0(g9(w) <1,a.e.)
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m = inf {|[f'll2/l £l : £(0) = £(1) = 0}.
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T OO AERNEL/E L (cf. [20]), FICEHEI A, =0, TS, MBEINESAOWH 1%
5T,
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FFH@J: 5 ‘/C“&) D i‘a—o

(IV) £ =il S oy @l S Ay BRHEFES LD 25T, BEREME £(0) =0 KO f(0) =
f(1) =0 {Zx9 % Wirtinger’s inequality ||f|ls < Cqllf'llq (1 <g<o0) Db 54 L—xfb L7z AKX
D RARE N ORERRZ B EICRET 5 HP/HKRE L., T bBIO duality ZFIH$ 25D TIH,
Arctan BIBREEHZ IOV TRIKE U TARSICHISERGEN 2 5 2 2 F R E LTz (cf. [26]), Lol
Hardy-Littlewood-Polya DA% 2 AREXNDOAKRITIL, FEFADEREIZ [ Z OFERIIARERNZESIEZL S
DThHDH, LT MEE 5588 p ZIRETL2FOREESZE X5 L) LS OPIER7RFEH 23
ROnn 3B 2720 EEIBEROFENRENTHY 79, L LR LEEICIE Euler O AR, i
EBIE, BB EOMEZM D 7od, L THHFN L ITRXEE A, ZTZDOEH-FZDITRD
ZLTCEELZHDOTT,

(V) Wirtinger’s inequality [Z#HIZ72 572D ZEEIZ LT, ZILE THiV TV 2 Hyers-Ulam B OZ27E
PERTEICEVE AND K D122 £ LTz, L LI s KREREMICY. TIRERIZR T 2HFHITR £7,
2007 FELEOAEFIISERICHE £ L7200 T, BB BH D O3 EICREM S ETHITLIEEN T,

(VI) ILJEK retire $2., WS A% i@ U, RBFUEIEED B HEEE CHORRFORBEIRIT/R Y £ L1205,
ZOBRTERLARERICHKZ I LI £ L, FIFREREADE I oA CikLmhfEfEoH
IR S A E WD TRBHIVE LTeh, HITMEITIC IR A £ D | RBIFE I TN E O DFEZ S h
F L7, TN THKRZFFSTZEDEDEROBFIRNET HHFHICRV L, PTHHAVOIT Jensen
DAREXRDOFENTT, Jensen DAREXELILITHFEMOLIICKDO LI b DOEfFRLET,

Jensen’s inequality. Let (€2, 1) be a probability space and I an interval of R. If § is a continuous
convex function on I and f € L'(Q, ) with f(Q) C I, then

5</fdu> < [ 5o fau
holds.

THUT p ZEERACERY | f 28T 0 OYEAEEER L TWET, Lo L ZoNMMEE ST S L
FWENRZTRET, 2F0 §=vop !t LT HDTT, ZdL &, Jensen’s inequality IE

o <ty = My(f) < My(f)

HERLTVWET, TITH, 1T o BESAHMFEE T, My(f) 1T f D p-mean EFFHINDFHEEL
TWET, 7> T Jensen’s inequality 1% 2 FEDVHREEITZ DIEF 2/ AFT 5 LR X TWLHHITARD
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FT, ZHUTERAIFHSADRH LG40 E ETEZLNTET, TNEENTTEME L7210 TT, o
TZHUTE OB FE L ADR S EWFE-> TWET, ZOMEND p-mean DM IZEET 5 %M AIME:
BRI THTEET (cf. [44]), Z ZTRWHT DOIE, il Furuta REROBILEE H H LA N
IEVEHIZE DB 2 BRI 2T L > T (FHFEAERCREREREZ OO LEFTT, Fxd
%S £ @ Furuta RO THLFLZHR THEY £ LT,

AT Jensen’s inequality & FIHCEREDRIIZIROBILR NS D £ (cf. [51, 52]), AIHRRIZBIL T,
TEEL e - BRI R 08 3 O ek & INE EINE+1 O NICFERCH D Z ENMBLLTWE
T (o> THRLINFAORE, fiTE LR, B EZE 5 0 £9),

2131826 4 Abel VLS 200 FTRESMF CIE SR 72 Z ORI Z EZ L, (T Hilbert 23
DOF IO the second part THFESRMETE D RO ZMBEIZ L E L7 (cf. [2]), ZORIEZ 1949 4
2RO TR LT= D73 Aczél [1] T, MRITHEEPEEMRELZ b LIC Ak LE LT, BoiznZ &
ZHOTHH S AL Aczdl LIFEF CHETHRCHEREZH L TOWET, ZOo—FEnb b, FEAMMIIH
EO LWFREEFf o T enEEH D Z E0NHRET (cf. [59]).

DTN B, Aczél @ 40 1% Craigen-Pales |3 EBIAORAED ¢ L IR RFEHEZ 52 CWET
A, TREMSPIT/IMD D IES ATITIER U HE TR U5 A L TOET (of. [59)), AT S A
LRBRAIR S L Z BT DA CTH D £7,

(VII) 568 Young O7Esk : 2+ L > ay (0,9 > 0,1/p+ /g =1) ICHAEEZ L, ZhaMifisi L
AR S AL TERELTRE L, WE Young BIARERXRE az? + fy! >y 252 FT &, T af
Wi O 1 REBNOH HFEO R Eh#E CH AL/ ko SIS L TWET, £ L TR BAEREE
(X LB EORICKIIE L TWA Z ER g0 £3, 20L& & (1/p,1/q) 13 LT 2 REAN
Young Ot 2D TT 0, REGERFITEEICH 5 B ARERAFEIT AT Young Oe T+ 5 F4 5
M0 E LT (cf. [68]). TEE, Wil 03T, MESMBITZ Db OITERB L, TRMEFEKITR
EThs L2212, Young Db F72KETH Y, Young IFENS TR TH Y £4, MITHEEDLZ T,
[SEHDMN TN ] EEELTHDLETLLE ), LOLELWI LICHFHEAITE > TINMRE DR
X E7poTLENVEL,

(VII) M BhEd 25 & 25 COMICERIAICE S £ Lz, @iE OZBIL2NEENTT,

5 ITFEO—4

TFWSHIOFEIZR Y £T08, WK THAE TSNS N & &, EEHRRIEAEDREHEHOP T,
(BAEAN SRR e EFOFEE INE LT, D& &, TFEMNED, BN EH .. BFEHL
KX EEESHAERIZ D FHAT L, R0 IREXDN D, EXDEN HDHWT TR
ARARERD, FXDPREWN) (FEEERRZL72OTLE Y, 2H THRREPFHIADEZL, £
G DRRIRBIRIZ o T- DL THEER L TV E T,

FIC, BIRIEEZSE : HRAADBEVIZEDET L, ~~r c UL NLDORBEAN [RITHF A, B, #,
EIZFR L HOD 3 SOMEIZT ERV] EE->TWEE ) T, ANFZFO—2>THfilid Z & AHkN
ILERE VI RETL X I0?2 2D Abstract (2872 la fundamental question of what the self is]
DEEFARZE T,
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B KRR U CF & o 7 IR TH S, a8 10 LT F & o7 PATEIL, e S A m ek
JE AR 25— BB 0 VR S A BRI AR S E L7, MR A T B > C F & o7 A2 %
. BRPGERS ABRREBICALN, SFEEKEHBRAS ADREOAN LRV E L, ZOBREMED
TOREERBITV T2 E2BH LT, A

A1, ZORMEZAERT DICH Y BORKRER AMRIEAIC THREHRE £ L., Z2ICddTH
MBI OB LR LET,

AT C. iEOEER, EFRESAC EE L) ESbnE Lz, 7% A, BURELAENS Tz
ALY DOBEANDEND Z & o TGl E BN TW TR LE L) BXXOFEE) EEIA—NEFTHETEL
oo TORBTC—MER LIEMEEOBSEICEHR L BT £,

HEE 2, BHE—SATEDORBH T—ifia 2 LTBEE T, 8 L& 2OBES FREZ, 20
I =D BITFNTEORF S0 BRI S ET, ZIUXEBREER sl (No. 70/2010.7),
R O 10 f#i TRFE—F] 2 ZHWELS 000 £, RIMS #FRESK T#, KIRBE RBGRE &
KRIEFDOEE % B TRRELE LIz, TOER, M OHEOMER / — b Z M IC L E L Rk OSRITHE
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