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Introduction

In this paper, we shall study the included theorems on matrix transformations of some generalized sequence
spaces and the convolution products of sum ability matrices characterized in connection with the generalized
sequence spaces. Given below briefly deal with the required known properties of the sequence spaces and the
other available results needed for our investigations.

One of the most important investigations in the theory of finding out the necessary and sufficient conditions on
an infinite matrix in order thatit should transform one sequence space into the same space or another space.
Problems of this type in the classical theory of matrix transformations are generally designated as ‘Matrix
Transformations of Sequence Spaces’. This problem remains unsolved for any two arbitrary sequence spaces in
general, although solutions have been given for many particular cases. The basic results of such problems can be
found in the books of R.G. Cooke [5], and I.J, Maddox [7].

Transform some generalized sequence spaces into the space |Oo . In we shall deal with the classes of matrices.
( W( p), |Oo) (Theorem 1)

and (C( p), |w) (Theorem 1)

Matrix Transformations of w(p) and c(p) Into |w .

Theorem 1: When, 0 < p, <1, Ae (W( p), OO) if and only if (1.1) there exist an integer M> 1 such that
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supimaxr {(ZrM‘l)%k (ay, )} <o (1)
N r=0

Where MaX, is the maximum over 2" <k <2

Proof. For the sufficiency let (1) holdsand X = (Xk) S W( p).
Then, 2_rzr‘xk—L‘pk —0asr — oo forsome L

Where, Zr stands for the summations over. 2" <k < 2",

Hence there exists an integer R> 0, such that

273 % —L* <1/2m

and 27" max(1,|L]) <1/2M
for every r>R.
Therefore, 2"M (%)™ <1
So that, since 0 < P, <1, we have
27T MYPx, [ <27 M x|

Then for every r>R, we get

Zr\ankxk\smaxr{(ZrM‘l)wk \ank\}M.g(x)
where g (X) sup{ >, \xk\pk}

Hence for r>R, the sum Z a,, X, is bounded.
k=2"

2R

Now consider, Z . X, 2

Since R is fixed and (1.1) implies (ank) is bounded for fixed n, it follows that the sum (1.2) is bounded.

e (yn):(Zankxkj el somaAc(w(p).L,)

k
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For the necessity, let Ae(w( p),lw). Since the matrix (ank)is applicable to each member of

W( p),(ank )k2 € Wﬁ( p)for each N > 1so that Zank X, converges for every X = (Xk ) € W( p)
k

Now the metric defined by.g( sup{ Z ‘Xk‘ }where Zr is the summation over.

2" <k< 2r+1, Determines the topology on W( p). It follows from the definition of. g (X) That the

coordinate functional are continuous, and

Hence, 'Ah Z a X,

Is an element of w*(p). Taking n as fixed we are given that this tends to a limit Ah (X) for every
Xe W( p). So by the uniform bounded principle there exists positive number 5n,Gn (say) such that if
g (X) < 5n, then A1 (X) < Gn. If g (X) < 5n/l’ (r a positive integer), this can be made arbitrarily

small by the choice of r:, thus we can make A1 (X) absolutely small by making ¢ (X) sufficiently small.

Hence A, € W*( p).

Since w (p) is a complete linear metric space under the metric g (X) and since sup|A1 (X)| <0
n

on w (p), there exists by the uniform bounded principle a number G independent of n and x, and a number
O <1 such that

A(X)|<G ®

For every X € 8[9,5] and every n where 8[9,5] denotes the closed sphere in w (p) with centre
6’:(0, 0, ) and radius O .
Let M be an integer > 1 such that
M™*<s )
p
writing A(r,k):(2r5) ‘

max, A(I’, k(r)), taking n as fixed, define for any S, X = (Xk ) € W( p) by

ank\for 2" <k <2, and suppose k(r) is such that

x, =0for k=2, (r)=(2'5) " sgn a,, (r).
X =0,(k=k(r))for0<r<s.

Then g (X) <O and X= (Xk ) €S [9,5](W( p)) hence (3) and (4) gives
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° r -1 Y
> max, {(2 M) \ank\} <G.
r=0
Since this holds for any s, it follows that
Z.o:maxr {(2r M ‘1)j/pk \ank\} <G.
r=0

This holds for any n. hence we have (1).
Theorem 2: Let p=(p, ) €l_. then A€ (C( p),loo) if and only if
(2.1) there exists an absolute constant M>1 such that

sup > Ja, M ¥* < oo ®)
n Tk

and sup Y _|ay| <o (6)
n k
Proof. For the sufficiency, let (5) and (6) hold and X(X, ) €C( p). Then
‘Xk — L‘pk —> 0ask — oo for some L.

put X, — L =X,.Then x'=(x, ) e¢,(p) and

we have ‘AH(X)‘ :‘Zankxk\ < ‘Aq(X') + LZ\ank\ (7
k k

where Ah (X') = Zankx;( .

Since holds, by theorem of in this paper, we have (Ah (X')) el

so that, sup‘A1 (X)‘ <0 ®)
Now using (8) and (6), we have from (1.7)
(Ah(x'))e | so that AE(C( p),lw).
For the necessity, let Ae(C(p),lw).NOWCO(p)CC(p) and COCC(p) so  that
(c(p).L.)=(Co(P). L )and  (c(p).l,)=(col,).  Hence  Ae(c,(p).l,)and

Ac (CO , |OO ) . Therefore the necessities of (5) and (6) follow from theorem of in this paper.

corollary: A€ (C,, 1) ifand only if
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sup Y _|ay| <o
noK

Proof. The proof follows from the theorem by taking P, = 1 for all k.

Conclusion:The results in the above theorem generalize many of the results of k. ChandrasekharaRao [4] arid
also give some more results regarding the closure properties of the convolution of the classes of matrices
involved in the inclusion theorems of generalized sequence spaces.
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