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Abstract

In this Paper, we introduce difference analytic sequence spaces defined by Orlicz function and study some
topological properties.

Keywords: analytic sequence, Orlicz sequence space, difference sequence space .
1. Introduction

A complex sequence, whose k™ term is denoted by [x) . A sequence x = (x) is said to be analytic, if
supn | | ¥ = w3 The vector space of all analytic sequence will be denoted by £ .A sequence is entire sequence
if lirng,_, .| xe|¥"® = 0. The vector space of all entire sequence will be denoted by I,

The notion of difference sequence space was introduced by Kizmaz [2 ],who studied the difference sequence
spaces L..[A) C(A) end €,(A). Kizmaz [2] defined the following difference sequence spaces,

ZA) = {x = (e Aye 21, where
A= Ay k=1 = [Tk — Trer Jk=y -

An Orlicz function #:[0,ea) — [0,00) is a continuous ,non decreasing and convex function such that
MO =0,M(x) =0, forx = 0and Mix) - wosxr - 0,

Lindenstrass and Tzafriri [4 ] used the idea of Orlicz function to defined the following sequence space

fi = J[:r: Ew: ey M (l':—“lj = m} , where

w = {oll complex sequence I, which is called an Orlicz sequence space. Also & is a Banach space with the
nom

x|l = inf {p =0, M (l';—r‘l_) = 1}, and , they proved that every Orlicz sequence space €3 contains a

subspace isomorphic to £, [1 = p = ),
2. Definition and Preliminaries
2.1 Definition

Let M be an Orlicz function . The space consisting of all those sequences x in w such that
I I1
I3
SUPg (M 'r: ) = 3, for some arbitrarily fixed & = 0 .Is denoted by iy and is known as a

sequence of analytic sequences defined by a sequence of Orlicz function.
2.2 Definition [1]

A sequence space E is said to be solid or normal if (&) € B where (i) € E and for all sequences of
scalars (et ) with ety | = 1,

2.3 Definition [3]
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Let V be a vector space over scalars k. A semi norm v on V is a real — valued function on V so that:
vl =0, forallxe ¥

2. viex) =lalvis). forall e ek xEV

3.vlc+ ) = vl + wiy), forall vy € V.

2.4 Definition

Let (X, 5] be asemi normed space over the field of complex numbers with the semi norm q. We denote ALY as
the space of all analytic sequences defined over X.

We define the following sequence spaces :

B L g PRl
Ayt pg) = ix Eﬁ[‘l’]:supn; TR M l?(—_) =

2
2.5 Definition [5]

Let X be a linear metric space .A function g: X — & is called paranorm, if
l.ple) =0, forall x € X,

2.pl—x) =pll, forall x € X,

3ple+yl = plad +ply). for allm v € X,

4. if [d,) is a sequence of scalars with 1, = dmsn = 0 and (x,) is a sequence of vectors with
ple,—x) =0 asn = o9, thenpldyr, —dx) = 0 psn = 0,

2.6 Note
The following inequality will be used throughout the paper
Let p = () be a sequence of positive real numbers with 0 = py, = suppy, =&, ¥ = max(1,257) then

log + bl = K {log[P% 4 |og|#x]

3. Main Results

3.1 Theorem

Let M be an Orlicz function ,then fyfd. 1 g) is linear space.
Proof:

Letx = (xply = () € AyylA.p.g) and & f € €, then we have

e

A |1

supy = B, (M| g (ﬁj = w , for some gy =0
H A4

w1

P
supni EE:i[M (ﬁ' MT))] = 1, for some g =100,

Since M is Orlicz function and q semi norm and & is linear , then we get

52



Mathematical Theory and Modeling
ISSN 2224-5804 (Paper) ISSN 2225-0522 (Online)
Vol.4, No.3,2014

WWww.iiste.org
m Il

=t for some g =0

L e gyl Y]
Supy EE=1[M (ﬁ' (T))

.

1% A | 17% 1% 11k

= supniz‘@:l[ﬂd' (q (I-xl L &l +IEI !:MI ))] ,where =mm{|u|""kp1,|ﬁ|"'lkpg}
3 H

e [17H 1%
{Ksupn Ek i[M (q l El ld‘}':! ))

P
| |1ﬂ‘ laypel'¥
= K sup,:l [M (q ( £ ) i) (q (—‘}':z _))]
PE PE
L g |4 1 |l ¥
= Ksupy EE=1[M (q (;—1J)] + & supp — Has [M (q (:—2) = o,

3.2 Theorem

Let M",M" be two an Orlicz functions, then fiygr (8, g, g 1 Ay T4, 2. g0 S g e W 1 g
Proof:

Letx = [xp) € Ay (A, g) Mg (8.9, g), then 3 A, & = O such that

SUpq EI: L -Mr ('? (M))rk =

]

r b
e |1
supni R (M (q L :: ))] = since g = 0. zurh thot p = min{2p5 .27 | then we have

ey et
s E“tm +u) (g (FE)

s : 17, 1] o ) 179 4]
= supn s Doy M| g (TJ +supy = Bfo, M7 g (—m )

Hence (xp) € fygi a2 g,

= 0,

3.3 Theorem
The sequence space faglh, 5] is solid .
Proof

Let x = () € fgglA, . g, then

L PR T
Supy = EE=1|:M (ﬁ' (T))

Let (et} sequence of scalars such that |ay| = 1,% k € M, then , we have

L
| ety |4 T 15 | oty | | g | 1
Mlg|———]|| = Supn—z M| g| ———
p n P

= 0,

Dk
f

1
EUpg ; z

k=1
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< Supn - E‘E!:l[M (q (‘;f) < 0,
3.4 Theorem

A= Sy (A pog) with the hypothesis that

Tty eV
L Zho[M] g (T) = |y

1

Proof
Let [x,) € A | then we have

sup|:r:;:|’1"k = 1, But

P
FERL o
SU—Pni EE:L[M (tj' (—l .r;l ))] = sup g | YR by our assumption, implies that

L TN L
Bupy E:i[M (t} (TJ)] =,

Then [xp) € fyglfp.g) and A C fys (A p.g).

3.5 Theorem
Let 0 =gy =+, and {;—3 be bounded . Then fiyglh. 7.6) = fgrld, 2. g)

Proof

Let x = () € fyglh, # g), then

tr
1/
supa T (5 (220))] <o

L
17k
Let ty = Supniz'ﬂ:l[fﬂ (r.]' (%))] and A, = ? , since y = , we have 0 = ;=1 Take
L
O0=Jd=41.
b if ezl 0 if ty=1
Define 2 :{III if b=l and Tl i mo=1

tp = g+ 0 = upk o+, Tt follows that sg® = ary, = ty,up® =nd .

Since % = uf® + 1'%, then 7% = t; +nt. Thus

1y [M( (mx;{l”k))m 5 = [M( (|ﬂ.-r;{|""k))
supy = E g < supy — E g
n e n e
=1 k=1

=

supn:—1 i [M (q (mx;m))"“

k=1

Ak 1L

3

oy
: z li M |fl..‘r[;|l"lk
= 2Py Z g P

k=1
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=

w0 ()" st 5 o 2]
fr

1
But supni oM g (@) =,

te

I

1
Therefore supni E}Ll Mg (Iﬁ-?l'ﬁ) .

Hence x = (xid € fyylA. . g) . Thus, we have fiyg{i, 7 g) S fygld.p gl

3.6 Theorem
Let 0 < infp, =y = 1. Then fygld.pg) © fyylA. gl
Proof

Let x = (xp) € fgglf, . g) . Then

ToE
1
supn:'—: oM g (M%m) =, since 0 = infp, = = 1,
- st | I &
LEIRIY LEIRIY
supy - Tho M | g (T“) < supg - By M| g (T") < 0w,

Thus it follows that x = (xp) € fylf, g). Thus Ayt pg) © Ayl gl

3.7 Theorem
Let 1 =y = supy =< 5. Then fygtfh. gl = fgglipg).
Proof

Letny = 1 foreachk and suppy < @0 letx = (xp) € fyyli,g) =

1
Axp R
supni Eioi|M| g (l_:l ) = sincel =y, = supy, = ©, we have
[ 1 ks 1
1 lAxe % L [
supy = Zfoy | M q(—; ) = supp = Dio M q(—; )
r ’ 1oL
LEHIS
sup; = B, (M| g (%) <w.

= xr = (o) € Ayl g) . Therefore fyglfh, gl = fyy (A p.gl
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3.8 Theorem

Let M be a sequence of Orlicz function .Then {40, 1. gJ is a paranormed space with paranorm defined by

2l

1
psup BR-y [M | g (@) <o, =0p, where H=rmax(l, sup; py] .

i
G

glx) =infqp

Proof
Clearly glx) =0, glx) = g{—x) and g{#) = 0,wheref is the zero sequence of X.

Let (xpl (v ) € Aeld g 0 pe == 0, such that

o ks

1
|Are R

1
supni oM | g (T) = 1, and supni Hoi|¥ | g (%) = o

Let /4 + g/ = g2 . Then by using Minkowski inequality, we have

o

1
supy = T M q(—'ﬁ‘**;“‘“"“) <
3 k33 . Y
ikl 1 -y [z % Pz Loy [y c®
(.ﬂ1+.ﬂz-) Supnﬂ Ek:l o q( ] ) +(.ﬂ1+.ﬂz) Supnﬂ Ek:j‘ M q( Pz ) =
pey

1
. o 4 3
Hence glx + ) = inf4i{p +p )7 : SuI-"niEEﬂ Mg (l T:im )
1 2

=
1
BERELY-
; i AxpalR
inf< (g J7 = supniz}::lm q(%) +
1
W TERVE
; Ll Ayl
inf< (a7 s supni oM I'-j'(l i;ﬁll)
Z

Thus , we have gl + v) = glx) + g{3). Hence satisfies the triangle inequality .

Now, let Adg—=dos n—-owend gle,—x) =+ 0 65 n—oothen gllyx, —1,) 2 0oasn = w
1
PRy T

1
: Lol AAxea|E
gl )= inf4 (sl : supni M| g (—I ":;Ejl ) = o,

Hence faq{2h. p.q) is a paranormed space.
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