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SUMMARY

In this paper, we have defined and investigated two new seguence spaces lp(A) and
Icc contain the sequence spaces ) and j. given by Wang, [5], as
special cases, respectively. 'Some inciusion theorems between the related seguence 
spaces have also been proved.

1. Introduction.

In [5], Wang has defined Nörlund sequence spaces X^,pj

and X^(„) as

X, (P)
(Xk): ( î I

n=0

1
â;

n 
V

k=0
^n_kX

and
n

X =a(oî ) (Xk) :sup I S a„_^ xı,| 
-^1

00? n>0
k=on n

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

n
and Ap — s a,;. In other words, the spaces X,

k=o a(P) ‘“ul Xa(

consist of the sequences of which Nörlund transforms are in İp 
and in , respectively, where

İp = {x = (Xk):
co

k-»ı
00, l<p<oc }.2 |xk| p

and
00 = (Xk): sup jxj,JX 00 }.1
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It is known that the sequence space

03 1 n
Xp = {X,) :(2 I - S Xk|'’)’ n k=ın=l

ı/P
CO, 1 <P < 00 }

which has been introduced by Ng, [2], is a special case of X3(p)
corresponding t o a, 1 for every n. [5]. Obviously, the space
Xp consists of the sequences of which (C,l)-transforms are in İp.

We note that if A = (a^,;) is an infinite matrix of numbers 
apjj (n,k = 1,2, . . .) then the sequence (A„(x)) given by the matrix 
mıdtiplication

A„(x)
CO

2 
k=ı

(assuming that Aj,(x) exists for every n=l,2.
A-transform of the seq nence

.. .) is called the
(Xk).

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

Throughout the paper, the triangular inequality, Minkowski’.s 
inequality, Hölder’s inequalily and the following inequality

(1) ( S |a,r)>/^<( s (0<r<s)
k-ı k=ı

X

n

n

n

X —-

will be used frequently.

2. Definitions.

Le1 X = (x^) be a sequence of real numbers and A (^nk)

beaninfinite matrix of positive real numbers. Now, let us define

(2) lp(A) = { X = (xl):
CO cc

n=ı k-1
GC,1 <p < oo}2 I S a„k Xk| p

and

(3) U(A) = { X = (x,,): sup 1 ,2 a„kxj < oo,
k=ın
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It can easily be seen that when we take the İdeni i ty matrix,
(C,l) matrix and matrix for A = (a„,;) in lp(A), we get the
segnence spaces İp, Xp and Xj,p) as the special cases, respec-
tively.

After some routine calculations it becomes clear that the
spaces lp(A) and (A) are Banach spaces with the norms

||x|!p=(2 i s ap.ır^ (1<P --- k = ın=l
oo)

and
co

sup I 2 ap,jX(.l, (n>l) 
n

respectively.

3. Inchısion Theorems
In this paragraph, we are going to give some inciusion theo­

rems between the related secpıence spaces.
Theorem 1. If l<r 8 then l].(A)ç 1^(A).

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

Theorem 2. Let A = (a^k) be a triangular matrix of
positive numbers and x (Xk) be a seguence of real numbers. If

(4)
and (apJı 
then

k<ıı form .5
^nn =, O(n-9

a non-decreasing scqwence for each n

eesp £ lp(A)
where cesp is the seguence space given by

1 n
ceSp = •[ X = (xj: ( 2 ( S IkJ)”) 

n“ı H k=ı
t/p oc,] <p < oc }

([<])•

Proof. Let x = (Xk) e

quality and condition (4), we write
ceSp. Using +he triangular ine-

[■2 ^nk ’^k I” 2 ^nkl’^kl),P
k=ı k-ı
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^(^nn S |x,|y 
k-ı

|P

1= 0(1) (- s |x,î)|P

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

M n p co 1 n
s I 2 a„,x, I <0(l) 2 ( - 2 !xj)‘’< 

n-l n™l n k=ı
OC'

n~l

which completes the proof.

Theorem 3. Let A = (a„i;) and x 
orem 2. If

(x,j) be as in The-

(5) a,'^nı

and (a„k)ı<k forms a non-increasin sequence for each n, then

O(n-9

ceSp £ lp(A).

Proof. Let x= (x,;) g ceSp. Then using the Iriangular ine- 
guality and condition (5), we write

n
I p

n

k=ı
ankXk s, a„k|xk()

k=]

(a„ı 2 |xk |>
k-l

|P

ıP

= 0(1) (± 2 |xj) 
n k=ı

|P
k=ı

n

n

and so we get

~ co 1 n
s I 2 a„kXK i” <0(1)2 ( - 2 lxj)

k=ı n=ı n k=ı

CO

,P
n=ı n=ı k-ı

OC
n

which proves the theorem.

Theorem. 4. Let A = (anj;) and B = (h^j,) be any two 
normal infinite matrices of positive real numbers, ([3], pp. 14-15). 
And let C = (Cnk) be a matrix defined by C = BA”*^ satisfying the 
condition
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n
2 |c„,| = O(n-^)(6)

k=ı

where A ’ is the inverse matrix of A, then

VA) e lp(B), 

Proof. Let x = (x|j) elp(A). Since

bıık
n
2^ CpiSik
İ=l<

by the definition of the matrix C, we write

n n n

k-ı
f*nkXk 2 ( 2 Cpjaiij)x,;

; 1 i“kk=ı

n
2 c,

k-ı

k
2 akjXı
i=ı

nk .

Put
kCO

M = 2 I 2 a^iXi I”. 
k=ı i=l

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

1 2 bpitXj. ] — I 2 
k = l J k=:l

Cnfc
k
2 aki^ı I 

i = l

( 2 |c„, p) 

1, 1 '

I/*!

k=l

n > k( 2 > 2
k = I i=xl

»ki^i P

n n

n

n
M'/’ S |c„J,

k = l

where p.“1 q == 1. Thörefore, we finally get

CO
S I s b„,xJ'’<O(l) M 

n = l k = l

CO 
s 

|!>=1
OG

n 1

which completes the proof.

ÖZET

Bu çalışmada, Wang tarafındau[5] de verilen ve -a(oo ) dizi uzaylarını özel
hal olarak içeren lp(:V) ve (A) dizi uzayları taniînlanarak,bu uzayların temel özellik
leri incelenmiş ve ilgili dizi uzayları arasındaki bazı içerme bağıntıları ispatlanmıştır.
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