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A REFLEXIVE BANACH SPACE THAT
IS LUR AND NOT 2R

BY

MARK A. SMITH

ABSTRACT. An example of the type described in the title is given.

A Banach space B is locally uniformly rotund (LUR) [2] if the conditions
llxfl =[xl = 1 and lim,_..[lx +x,[|=2 imply lim,, .. |x —x,[|=0.

A Banach space B is fully 2-rotund (2R) [1] if the conditions lim,, .. ||x,||=1
and lim,, ... ||x,, + x,|=2 imply the sequence {x,} is convergent.

The purpose of this note is to answer negatively the following question posed
by V. D. Mil’'man [3, p. 97]: Is every reflexive, locally uniformly rotund Banach
space fully 2-rotund?

For x =(x);., a member of ¢>, define

[l = max {sup (x| + |x']), llx[l.}

where [, denotes the usual ¢? norm, and for each positive integer k let
Rix =}% x'e; where {¢;} denotes the usual unit vector basis for 2. Now, define

llxlly = 2 27% | Rex].
1

It is easy to verify that |||, and consequently ||{|;, is a norm on ¢2 that is
equivalent to ||,. Finally, for x = (x);; in ¢* define the equivalent norm:

llxllng = Qlxllf +72(x))'"

where J2(x)=Y7 277 |xi|>.

It follows from the proofs of Theorem 1.7 and Theorem 1.10 of [3] that
(€2;|llag) is locally uniformly rotund.

To see that (€2; ||||a,) is not fully 2-rotund, let x, = e,. Then lim, .. ||x, [,y = 1
and lim,, ,, .. |X,, + X,|lxy =2, but {x,} is not a convergent sequence.
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