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Ozet- Bu calismada, modiiliis fonksiyon dizisi
vardimmyla bazi yeni fark dizi uzaylan
tammmlanarak bunlarin birtakim ozellikleri ¢calisildi,
Dizi

Anahtar kelimeler- uzaylan, fark dizileri,

modulus fonksiyonu.

Abstract- The main object of this paper is to
introduce and study some difference sequence
spaces defined by using a sequence of moduli.
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I.Introduction

Let w be the space of all real (or complex) x=(x,)
sequences and , ¢y and c¢ denote respectively the

Banach spaces of bounded,null and convergent
sequences, normed as usual by |[x|| = sup, [x,[. A

sequence Xe

all Banach limits of x coincide. Lorentz[6] proved that
x 1s almost convergent to s if and only if
n+m
lim m™ Z X; = s, uniformly inn .
M—>0 .
i=n-+l
Let denote the space of all almost convergent

sequences.
Maddox[2][3] has defined x to be strongly almost
convergent to number s 1f
it+m
lim m™ Z | X; =s| =0, uniformly m n .
>0 i=n+l

By [ ], we denote the space of all strongly almost
convergent sequences.it 1s easy to see that [ ]

a—

) .

Several authors have discussed the spaces of strongly
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1s said to be almost convergent [6] if
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almost convergent sequences. The class of sequences

which are strongly almost convergent with respect to a
modulus was introduced by Pehlivan[8] as an extension
of the definition of strongly almost convergence. Esi
[1] extended strongly almost convergent sequence
spaces to w [A,p,F], w[A,p,F] and WO[A,p,F] for

p=(p,) with p,>0, nonnegative A=(a,) regular matrix

and a sequence of moduli , which generalized the
spaces [F ()], [F(f)] and [F ()] of Pehlivan [8].

We recall that a modulus function { is a function from
[0,%0) to [0,0) such that

(1) f(x)=0 iff x=0,

(i1) f(x+y) < f(x)+{(y) for all x,y=0,

(1i1) f 1s increasing ,

(iv) f is continuous from the right at zero.
A modulus may be bounded or unbounded (Ruckle[9]
and Maddox[3 }).

In this paper we Introduce and examine some new
difference sequence spaces by using a sequence of
moduli. Let F be a sequence of moduli and p=(py.) be a

sequence of strictly positive real numbers and suppose
that A=(a,;) be a nonnegative regular matrix. We
define
wlAp,F]={ xew :
- P

lim D  aml fi | Xen—5|1%0, uniformly in n,
m—»o0 k=1
for some s }

WO[AapaF]z{ XeW .

9]

P
ami[ fc | Xicen | ] = uniformly inn }

k=1

w [Ap,F]={xew :

lim
M -—>»00

¢ @)
P
sup » am fi| Xiwa|]*=0, uniformlyinn }

nm,n |

where x=( Xx)=(Xx-Xx+1) and for convenience,

we put f( | xkl)pk instead of {f(| x|)} P,
Let E be any of the spaces w[A,p,F], w¢[A,p,F] and

w [A,p,F].ThenitiseasytoseethatE< E.
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w [A,p,F]. Then it is easy to see that E— E.
When fi=f

sequence

and p, =l for all k, we denote these

W[Aap]a WO[Aap]
w [A,p]. If xe w[A,p] we say that x=(x ) 1s

spaces by and

-strongly almost A-summable to s with respect to the
modulus f. If p=1 for all k, we write w [AJF],

wiAF] and  wy[AF] for w [A,pF], Ww[ApF]
and wO[A,p,F], respectively.

When A=(a,,;)=(C,1) Cesaro matrix and f,=f for all k,
we obtain following sequence spaces.

[F(tp)]={ xew :

n-+m

; -1 pg . :
lim m Z [f| x—s|] =0, uniformly in n,
ni—»co ]
i=n+l
for some s }

[FO (ﬁp)]:{ Xew |

n+m D
lim m' ) [f| x|]'=0,uniformlyinn }

Ni—>»20

I=n+l
n+m "
[F ({p))J={xew: sup m’ Z [f] x]]'< }
m,n (=1+l

Note that if A=(C,1) Cesaro matrix, py=1 and f(x)

= x for all k, then  w[A,p,F] = ()={ x :
X€E } . Alsointhiscase w [A,p,F] = ()
={X: XE€ 3

For a sequence of moduli F=(f;) , we give following
condiitons;

(1) sup fit) <

. forall t>0,
(2) lim fi(t) =0 uniformly in k=1.
{—»0

We remark that in case f,=f for all k, where f i1s a
modulus,the condiitons (1) and (2) are automatically

fulfilled.

II.Main Results.

Theorem 1. Let p=(px) be bounded. Then
w [Ap,F], w[A,pF]and wy[A,p,F]

spaces of the complex field.
Proof. Let supy pp= H. If a;,b, and o are complex

are hnear

numbers, then we have [2,p.346]

(3) | a+by P& max (1,277 (Jay [Pr+ | by PK)
and

(4 JaPk max(l,]al?)

The result follows from (3) and (4).

Theorem 2. Let A be a nonnegative regular matrix and
F=(f,) be a sequence of moduli. If (1) holds then

[A,p.F]
Proof. It1s a direct consequence of (3).

w[Ap,F]lc w
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Theorem 3.  wg[A,p,F] and  w[A,p,F] are linear

topological space paranormed by g defined by

2(X)=SUP ma { D Amd el Xpem| ] ¥} M

k=1

where H=sup py<co, M=max(1,H) .

Proof. From Theorem 2 , for each xe Ww[A,p,F], g(x)
exists. Clearly g(0)=0, g(x)=g(-x). Take any
x,y€ W[A,p,F].Since py/M 1and M21, using the
Minkowski’s inequality and definition of f, we have
g(x+y) g(x)+g(y). To check the continuity of
multiplication, let us take any complex A and
xe w[A,p,F]. Whence A—>0, x>0 mmply g(Ax) >0
and also x--»0 , A fixed imply g(Ax) =0 . We now

show that A—0 , x fixed imply g(Ax) -0 . As m—,
let

o0

bru= O 2l f (| Xiwa-5]) 1% >0,uniformly in n
=1
For |A|<l we have

{ Z Amk[ Tk (| A Xkan I)]pk}l/M
k=1

{Z amil fi (| xk+n"8|)]pk}“M "

kK>n

1/ M

(D aml B (1N xan-As|))PR}M

kSN

(Y anlf(lrsi)) PRy
k=1

Let £0 and choose N such that for each n,m and k>N

implies by, < €/2. For each N, by continuity of fi for
all k, as A—0,

{ Z amk[fk(l;\. xk+n'7LSl)]pk}]/M g
ksN

{Z amk[fk(MSI)]pk}”M"’O
k=1

Then choose 6<1 such that |A|< & 1mplies

1 /M
(Y amlfi(IA xiea-2s)) Py ™ 4
KSN

o0
(> aml f(1as]) 1P} Magp
k=1
Hence we have

(> aml (1A X DIPGHM <
k=1

g(Ax) 50 (A—0). Thus w[A,p,F] is paranormed
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linear topological space by g.
Theorem 4. Suppose that A be a nonnegative regular
matrix and F=(f}) be a sequence of moduli then

(1) ()c w [ApF]

(1) If O<p,< q, for all k and (q,/py)
wlA,q.F]c  w[Ap,F].

(i11) If (1) and (2) hold then w[A.p]Jc Ww[A,p,F].

(iv) If p= lmm ( fi(t) /t) >0 for all k then

I —>00

w{A,p]l= W[A,p,F].

Proof. (1) is trivial.

(i) If we take wir= [ fi (| Xpen-s|)]P¥ for all k and
n then using the same technique of Theorem 2 of
Nanda [7] it 1s easy to prove (11).

(111) Using the same technique of Theorem 4
of Maddox [4] it 1s easy to prove this.
We must show w[Ap,F] c Ww[A.p].
For any modulus function, the existence
of positive limit given with 3 was given
in Maddox[S5]. Now >0 and let
xe Ww[A,p,F]. Since >0, for every t>0
we write fi(t) 23 t for all k. From this

that

bounded,

(1v)

inequality , 1t 1s easy to see
xe Ww[A,p].This completes the proof.
Theorem 5. Suppose that F=(f,) and G=( g,) be a

sequences of moduli and g, = f, for all k then
Ilm [ fi(x)/ gx) ] < implies w[A,p,G]c
X—»00
w[A,p,E].
Proof. It 1s trivial.
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