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NON-LINEAR CHARACTERIZIITIONS OF 

SUPERREFLEXIVE SPACES 

S. Blimrrrinathan 

1. The claossical theorem of Weierstras"s on o.pproximation says thcH: a real 

continuous function on a closed, bounded set in a fini"ce dimensional spa.ce 

is the limito of a uniformly convergent. sequence of polynomials. r.•Jhil,e 

this ·t1'1eorem has very interesting extensions 11 su.ch as the St,one~Weierstras.s 

Theorem, it does ned: generalise in "this form to infinite dimensional spaces. 

A.S. Nemirovski and S.M. Semenov [5] have given an example of a real 

con"tinuous funct:ion on a separable, infinite Hilbert space H , possessing 

uniformly cont:inuous Freche·t derivatives of all orders bu"t, which, on t.he 

uni"t ball of H cannoot be approximat:ed uniformly by polynomials. However, 

they shov1 tha"t every uniformly continuous function on the unit ball of H 

is the uniform limit of restricb.ons of functions which are uniformly 

continuously differentoiable on bounded seots" For a discussion of "these 

results see [7]. Result-S of this type in global analysis on infinite 

dimensional manifolds raise the questoion of existence of uniformly 

continuously differen'ciable functions on a Banach space which have bounded 

support. R. Bonic and J. Frampton [2] studied ques'cions of similar nature. 

If X and Y are Banach spaces, let: 

·those func·tions in cP (X, Y) \lvhose derivatives of orde~~ less t.han or equal 

to q are bounded. Call a Banach space X , if there exis·ts a 

nonzero cp,q_function on X with bounded support. In "this notation, 

0000 p 
finite dimensional spaces are C ' -smooth and if an Lp space is C"- -smoot-11, 

then i"t is also Cp,q_smooth. Consider the space of all real bounded 


