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|

|
:All of the classical sequence spaces are %,,,c,co,ﬂp (1<p<=),2,cs,bs,
bvo and ﬁv. Among these sequence spaces, £, is the largest one. The main

objectivé of this research is to characterize convergence preserving matrix
transformations, limit preserving matrix transformations, summability preser-
ving matrix transformations and sum preserving matrix transformations from

each of ﬁm,c,co,lp (1<p<°°),!l,cs,bs,bvO and bv into £_.

In this study, all such matrices can be completely characterized in
terms of their entries and the B-duals of some sequence space with the excep-
tion of the following two types of matrices : convergence preserving matrix
transformations and limit preserving matrix transformations from bs into £_.
However, [these two types of matrices are characterized in the class of
K -matri?es and the class of infinite matrices A for which
|

An(k+1)| converges uniformly onn = 1,2,3,... .

I 81

IAnk?

'Included in this research, characterizations of the above four types
of matrix transformations from each of the following standard sequence spaces
into £ are also given : the space of all sequences, the space of all finite
sequences and the Cesaro sequence spaces.
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INTRODUCTION

The theory of sequence spaces and infinite matrices has long
been studied. The problem of when an infinite matrix becomes a matrix
transformat.ion between two cartain sequence spaces has been widely
studied in this area. The study of this problem has been done by many
mathematicians in the case that the domain or codomain is a classical

sequence space (R , ¢, ¢ 2p(1<p<m), 2, bv_, bv, cs or bs ). See,

o?
for example, [131-[61,[9] and [10]. Kojima [6]1 gave a characterization
of lower-semi matrices A such that A : ¢—>c which was then extended
to general matrices by Schur [11] . A characterization of an infinite
matrix A such that A : cs —> c¢s can be seen in [10]1. Silverman [12]
gave a sufficient condition for a lower semi-matrix to map ¢ into c
and A preserve limits. Toeplitz [13] generalized Silverman's result by
giving necessary and sufficient conditions guaranteeing that a row-
finite matrix will be a limit preserving matrix transformation from ¢
to ¢. Finally , the solution of this problem was published in full
generality by Schur [111 for a general infinite matrix A. A limit
preserving matrix A : bv — ¢ was characterized by Khan and Riazuddin
in [51. A characterization of an infinite matrix A : cs — c¢s such
that A preserves sums can be seen in [101.

We are interested in the known characterizations of the

following four types of infinite matrices A:



(1) A: ¢c — c,

(2) A : ¢ — c and A preserves limits ,

(3) A : cs — cs and

(4) A : cs — cs and A preserves sums.

These results motivate us to study the following matrices A where X
and Y are any two of the classical sequence spaces :

(1{ A : X — Y and A preserves convergence ,

(2) A : X — Y and A preserves limits ,

(3Y A+ X —> Y and A preserves sumpability and

(4Y A : X — Y and A preserves sums.

The characterizations of (1) - (4) are certainly important starting
points for those of (1 (4f, respectively. We know that among the
classical sequence spaces, lw is the largest one, so the characteriza-
tions of (1) - (4) for the case that Y = 2 should make it much easier
to study (1) - (4) in general. Our wain purpose is to characterize
matrices (1) - (&) with Y = £_ . This study is in Chapter IV.

The space of all sequences and the space of all finite sequences
are standard sequence spaces and the Cesaro sequence spaces are very
well-known in the area of sequence spaces. Included in this research
characterizations of convergence preserving matrix transformat.ions,
limit preserving matrix transformations, summability preserving matrix
transformations and sum preserving matrix transformations which have
these sequence spaces as their domains and £ as their codomains are

given. This study is in Chapter III and Chapter V.
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The preliminaries and notation used for this work are given in
Chapter I. Some general properties of sequence spaces and matrix trans-

formations which are useful for our study are introduced in Chapter II.
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