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X7%Z/IVLZEM, Sx={ze X :|z|| =1} £T 3.

Dunkl-Williams inequality [2]: For any nonzero z,y € X
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X ORTZENER T BATERE Sx DR THREE NS T LEZFCHBVT, u=
— it = e £ B 8, TORERIRDL S ICBEEIS5NS
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u,v € Sx, 0<t <1l
llu + o]l < 4fitu + (1 — t)v]| (2)

T DAEFEXUE Dunkl-Williams FEXREEMETH 5. X BNAEZEO L 1L,
u,v € Sx, 0 <t <1l

ltu + (1 — t)v|| = ||[(1 — t)u + tv|

MDD NS
[l + || < 2jtu + (1 =)ol

PRI TS, FTT, 0<t<1Z%2BEL, FEDu,ve SxIicHLT
lu + || < Dljltu + (1 — t)v|| (3)

MRILT B X I EEHD & X OBA2HEE L DBEFREERTS. COFRERE
Dunkl-Williams BIREHK L FEITS. £, BRER D% DW(X,t) TERL, %
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% Dunkl-Williams BIEH L ES5 T LI 3. FEHOEEMNS, (FED ./ IV
ZERIX CEBOO<t<1ICRL

2 < DW(X,t) <4

THBIehahsd. ALMIC, DW(X,0) = DW(X,1/2) = DW(X,1) = 2,
DW(X,t) = DW(X,1—t) Tdhb5%.

Remark 1. 53, Melado-Fuster-Navarro [4] & Dunkl-Williams B3 DW (X)
ZEALT X OBAIZNMEEER L. RO/ IVLEM X T LT

2< DW(X)<4

THH, DW(X) = 2 I3NBEZEMEZREE ST S (cf [3],[6], see also [1]). iz,
DW(X) < 412X D uniform non-square ZZEfMRMSII 5B T & (of [4]) F
PRIEN TN 5.

DW(X) =sup{DW(X,t): 0<t <1} (4)

THBLRIBERCHDS.

Theorem 1. For a > 0,8 > 0 with o+ 3 = 1, let A = max(a,3). Then for
any normed space X and for any u,v € Sx

1 1
-+ vl < Sllorw + ol +2 - 5. ©)

Proof. a < B LT3 A\=08 TDLE ut+v= %(au+ﬁv+ﬁu—au) b
T L G
Remark 2. Theorem 1 & 9 2R Maligranda 7&K [7] & 5N 5.

z oy | =yl + =l — llyll
Izl Ilyll”S max(||z[|, [y]) (6)

REE, u = z/llz|,v = —y/lyll, a = llzll/Ulll + llylD), 8 = llyll/Uzll + llyll) &
BIHIK . 5B, A =min(a,B) > 0D & XE, Theorem 1 DAERFRIESNS.

Corollary 1. Fora > 0,8 >0 with a+ 8 =1, let A = max(a,3). Then for
any normed space X and for any u,v € Sx

llu+ v]) < 2o+ Bl 1)

Remark 3. LEEDAFRICBVWTHFSHPHILTHHREZEXS. A =1/20
&R, FEHIRMFIEZu+v=0T3H%. X histrictly convex D& E, X #1/2



TEHESHIITHDIE, A=1Lu=vDFEDRTHS. W-oT, V#1/2,1#1
DEEFEDHILT B K ST u,v € Sx BMFEET B 51X, X I striclly convex T
Fxu.

Corollary 2. For any normed space X and for any 0 <t <1

2 < DW(X,1) < (8)

max(t,1 —t)

JIWVLZERGY B finitely representable in X T3 &id, Y DEBEOHERRERITH
DEMF LERD N > 1IH LT, X OFRRKTARIZM E T, dim E=dim F b
DA(EF) < ARG TEDONEFEETEZ L THD. CTTAEF)EELFD
Banach-Mazur distance T&%: d(F, E) := inf{||T||||T""|| : T is an isomorphism
of F onto E}.

Theorem 2. LetY be finitely representable in X. Then DW (Y, t) < DW(X,1t)
for all0 <t <1 and hence DW(Y) < DW(X).

Example. Let Y = (R?/|| ||lo)- Then, for each 0 < t < 1 there exists
u,v € Sy such that

2
=+ oll = S liw+ (1 = o],

where A = max(¢,1 — ¢). Hence we have
DW(Y,t) = 2/ max(¢t,1 —t)

for any 0 <t < 1,t # 1/2. If Y is finitely representable in X, then
DW(X,t) =2/ max(¢,1 —t).

Of course,
DW(X,1/2) = DW(Y,1/2) = 2.

J(X)7%2 X O James EB LT 5. T4hbb
J(X) = sup{min(|lu — v|, [|lu +v]|) : w,v € Sx}.
J(X) <2D& ¥ X & uniformly non-square TH5 &\ 5. [4] T

DW(X) <2+ J(X).
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MREN. 2h& D X B uniformly non-square TH UL
DW(X,t) < DW(X) <4 forall0<t<1

Lix%.

Corollary 3. Let X be not uniformly non-square. Then
DW(X,t) =2/ max(t,1 —t) (9)

forall0 <t <1, t#1/2.

Theorem 3. X is uniformly non-square if and only if there exists 0 < t <
1 (t # 1/2) such that
DW(X,t) < 2/ max(t,1 — t). (10)
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