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ABSTRACT

A Banach space with few operation and an arbitrarily distortable are shown. We also
show the sub symmetric sequences ,minimal spaces and subspaces with isomorphically
homogenous sequences in a Banach spaces. Renormings, external structures and
quantification of weak sequential completeness are obtained .We determine the big slice

phenomena in M-embedded and L-embedded , the characterizations of unitaries with



weakly open sets in the unit ball of the projective tensor product of Banach spaces. We
study Banach spaces which satisfy linear identities ,polynomials and polynomial norms
.We characterize the incomparability , non isomorphic and minimality and a-minimal

Banach space.



Ladal)

Jilatll A ja LUl Liaia o) Liay), 45 5LaaY) 4 glal) 2506 5 J8Y) Zolaall ae #UL cliad ~Liayl o3
slhac) a3, FUL leliad 8 S8 ) g0 ) dilaial) LU ae 23 Jad) Glelaadll 5 (5 rall Cileliadll
M - sads 8550l a5l 558l a3 o3 Capmaall aoliiall alaill waeS5 5 dm HA) ol pillail sale )

i) diadl) (o pual 5as I 5 S Adpmall A gidall ) e cHllad ciliapiilly | — el
a5, 2 5aall 5 K ATl g 3 gaal) <l S g Agladl) cilaatall Bia ) 52Ul il liad Uiy Ul Cileliadl

O - A real FUL Ll g 4y paally i) sa s 30 e 5 a8l adnds



Introduction

We construct a Banach space with density character N; such that every (linear bounded)
operator T from B to B has the form a | + T;, where 1 is the identity, and T; has a
separable range. The axiom V = L means that all the sets in the universe are in the class L
of sets constructible from ordinals; in a sense this is the minimal universe.

We show that every Banach space saturated with subsymmetric basic sequences contains
a minimal subspace.lt follows that any Banach space is either ergodic or contains a

minimal subspace.

We use renorming techniques to settle several questions on extremal structures of Banach
spaces. We construct a unitary vector in a dual space which is not a weak*-unitary. We
consider several quantities related to weak sequential completeness of a Banach space
and prove some of their properties in general and in L-embedded Banach spaces,

improving in particular an inequality of G. Godefroy, N. Kalton and D. Li.

We obtain sufficient conditions on an M-embedded or L-embedded space so that every
nonempty relatively weakly open subset of its unit ball has norm diameter 2. We show
that, up to renorming, this holds for every Banach space containing ¢, and, as a
consequence, for every proper M-ideal. We survey Banach space characterizations of
unitary elements of C*-algebras,]B*triples, and JB-algebras. A Banach space is said to
have the diameter two property if every non-empty relatively weakly open subset of its
unit ball has diameter two. We show that the projective tensor product of two Banach
spaces whose centralizer is infinite-dimensional has the diameter two property. The same
statement also holds for X @n Y if the centralizer of X is infinite dimensional and the
unit sphere of Y* contains an element of numerical index one.

In 1935, Jordan and von Neumann proved that any Banach space which satisfies
the parallelogram law ||x + y||? + ||x — yII? = 2(|Ix]|? + |lyl|?) (*) for all elements x and
y must be a Hilbert space Subsequent authors have found norm conditions weaker than

(*) which require a Banach space to be a Hubert space. Notable examples include the



results of Day, Lorch, Senechalle and Carlsson . A Banach space X is said to be in the
class p,,, if > for all elements x and y, ||x + ty||>™ is a polynomial in real t.These spaces
generalize L,,, and are precisely those Banach spaces in which linear identities can
occur. We shall discuss further properties of p,,, spaces, often in terms of the permissible
polynomials P(t) = ||x + ty||?". For eachn, the set of such polynomials forms a cone.
All spaces in p, are Hubert spaces.We study the duality theory for real polynomials and
functions on Banach spaces.

A Banach space contains either a minimal subspace or a continuum of incomparable
subspaces. A Banach space which contributes to the ongoing project, initiated by W.T.
Gowers, of classifying separable Banach spaces by identifying characteristic subspaces.
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