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SUMMARY

In this paper, we have defined and investigated two new sequence spaces 1_(A) and
I, (A) which cqntain the sequence spaces Xa(p) and X () given by Wang, [5], as
special cases, respectively. Some inclusion theorems between the related sequence
spaces have also been proved.

1. Introduc;jon.

In [5], Wang has defined Norlund sequence spaces X
and X as

a(p)
a( o)
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respectively, where a = (a,) is a sequence of positive real numbers

n
and A/ :kEO ay. In other words, the spaces Xa(p)

and X

a( o)

consist of the sequences of which Nérlund transforms are in 1,
and in 1, respectively, where

L = {x = (x): él [x¢ |P <00, 1<p<co }

and
lo = { x = (%) sup [%i | <0 }.
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It is known that the sequence space
& 1 » 1/p
XD = {X = (Xk) :(2 I?kz Xklp) < w0, 1£p<oo}
n=1 =1

which has been introduced by Ng, [2], is a special case of Xam,
corresponding to a, = 1 for every n, [5]. Obviously, the space
X, consists of the sequences of which (C,1)-transforms are in 1.

We note that if A = (a,,) is an infinite matrix of numbers
a5 (n.k =1,2, ...) then the sequence (A,(x)) given by the matrix
multiplication

A = F aux,

(assuming that A (x) exists for every n=1,2, ...) is called the
A—transform of the sequence x= (x,).

In this article, we will first define two new sequence spaces
1,(A) and 1.(A) which consist of the sequences of which any
A-transform is inl, and in 1, respectively. And then, we will inves-
tigate some properties of these spaces.

Throughout the paper, the triangular inequality, Minkowski’s
inequality, Hélder’s inequality and the following inequality

([11:p4)

@ (E < E g (0<rey)
will be used frequently.

2. Definitions, .

Let x = (x,) be a sequence of real numbers and A = (a,)
be an infinite matrix of positive real numbers. Now, let us define

@ LA ={x =&k I| FayxP<olsp<o)
=1

n=t

and

) L&) ={x = (s | L aux]<n, nxL)
© n =1
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It can easily be seen that when we take the identity matrix,
(G,1) matrix and N, matrix for A = (a,) in 1,(A), we get the
sequence spaces 1, X, and X, as the special cases, respec-
tively. o
After some routine calculations it becomes clear that the
spaces 1 (A) and 1., (A) are Banach spaces with the norms
il = (£ 1§ anf)m a=p<e)

and

(=]
felo= sup | £ ax], (=1
n =1
respectively.

3. Inclusion Theorems

In this paragraph, we are going to give some inclusion theo-
rems between the related sequence spaces.

Theorem 1. If 1<r<s then 1 (A)c1(A).

Proof. The proof of this theorem is an immediate conse-
quence of the inequality (1).

Theorem 2. Let A = (a,) be a triangular matrix of
positive numbers and x = (x,) be a sequence of real numbers. If
(4) Ca,, = 0™

and (ag); -y, forms a non-decreasing scquence for each n
then
ces, © 1,(A)

where ces, is the sequence space given by
1

S %)) P < ool <p <o)
n o k=

ces,= | x = (x): ( El(

(14)). |
Proof. Let x = (x) € ces,. Using *he triangular ine-
quality and condition (4), we write

n n
|k2=1 Apk Xklp g( kEl anklxkl)p
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g(ann % kal)p
k=1

— 0(1) (% 2 )P

Then, taking sum over n from 1 to oo, we get

=3

7 M8

p ) 1
| 2 anx | <O(1) T ( Y

=1

T

) Ixi )P <00

If

1
which completes the proof.

Theorem 3. Let A = (a,) and x = (x,) be as in The-
orem 2. If » :

) a, = O(n')

m
and (a,k); <k <, forms a nor-increasing sequence for each n, then

ces, < 1 (A).

P 1Y

Proof. Let x= (x;) e ces,. Then using the triangular ine-
quality and condition (5), we write ‘

|k§13nkxk Ip <( anklxkl)p

and so we get

il 48

| i anxg |° 30(1)% ( i %] [% )P < o0
1 k=1 n .

n=1
which proves the theorem.

Theorem 4. Let A = (a,) and B = (b,,) be any two
normal infinite matrices of positive real numbers, ([3], pp. 14-15).
And let C = (c,) be a matrix defined by C = BA™! satisfying the
condition
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©) . 3

k=1

[enx| = O(n™)
where A7 is the inverse matrix of A, then

1,(A) = 1(B), p>\.
Proof. Let x = (x;) el (A). Since

n
b, = ,2 Cnidik
i=ie

by the definition of the matrix C, we write

-
I el
-

B n n
byuxe = % ( E_"kcniaik)xk

=
I
-
!

Put

M :k§ | i ax; |

=1 i

Then using Holder’s inequality and condition (6), we have

n n k,.,
l 2 byx| = I I e _24 akixil
k=1 k=1 el

n ; n k
< (2 e |97 (X ] D agx|P )
k=1 K1 i=1

< MI/D %

2 leacls

where p™! 4 q' = 1. Thérefore, we finally get

co =24 1
12 buxP<OM £~ <
n=l k=1 - B-1 0
which completes the proof.

OZET

Bu caliygmada, Wang tarafindan[5] de verilen Xa(p) ve X, (e ) dizi uzaylario dzel
hal olarak iceren IP(A) ve I, (A) dizi uzaylar tanumlanarak,bu uzaylann temel 6zellik

leri incelenmis ve ilgili dizi uzaylan arasindaki bazi icerme bagntilan ispatlanmistir.
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