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Abstract
Let A=1{4,,2,,...
Let FM A ) be the subset of FM for which 1A X f € F

. In this paper, we are concerned with some properties of F A

} be a fixed sequence of non-zero complex numbers. FM is the vector space of Orlicz space of entire sequences .

. In fact, for

T (A4) tobe equal to I',, and for F A) to be included in F , the necessary and sufficient conditions are obtained . It is shown
M M M

that 1, A ) is a complete metric space if and only if 11m inf ‘l ‘ s 0 . Furthermore, conjugate space of F A) is obtained .
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INTRODUCTION

A complex sequence, whose Kt
{xk} or simply by X .

Let w be the set of all sequences x = {xk} of all complex
or real numbers and @ be the set of all finite sequences.
X = {xk} is said to be analytic if
< <°- The vector space of all analytic sequences

term is x,; is denoted by

A sequence
sup ‘xk ‘1 /k
wli(11 be denoted by A. Asequence X is called entire sequence
if hm |xk| =0. The vector space of all entire sequences will
be'denoted by I' .

Orlicz [14] used the idea of Orlicz function to construct the
space LM . Lindenstrauss and Tzafriri [10] investigated Orlicz
sequence spaces in more detail, and they proved that every
Orlicz sequence space ¢,, contains a subspace isomorphic to
£, (1< p <o) Subsequently different classes of Orlicz type
sequence spaces have been studied by Parashar and Choudhary
[15], Mursaleen et al [11], Bektas and Altin [1], Tripathy et al.
[17]. Rao and Subramanian [2] and many others. The Orlicz
sequence spaces are the special cases of Orlicz spaces studied
in Ref [8].

An Orlicz function is a function M :[0,00)— [0,0)
which is continuous, non-decreasing and convex with
M(0)=0,M(x)>0, for x>0 and M(x)—>o ,as x —>o0.

If the convexity of Orlicz function M is replaced by
M(x+y)<M(x)+M(»), then this function is called modulus
function, defined Nakano [13] and further discussed by Ruckle
[16], Maddox [12] and many others.

Lindenstrauss and Tzafriri [10] used the idea of Orlicz

function to construct Orlicz sequence space

2 —{xew: ZM[lxkl]<w,forsomep>O}

k=1 P

The space £, with the norm

x—mf{p>o S 1}

becomes a Banach space which is called an Orlicz sequence
space. For M (t)=t”,1< p <, the spaces £, coincide with
the classical sequence space £,
. . th .
Given a sequence X = {xk } its 1~ section is the sequence
2 = b xy %0000, ) 8 W=(0,0,...,1,0,0,... ),
linthe n t place and zero’s elsewhere .

Definition 1.1: The space consisting of all those sequences
X in W such that

o ,
M s — 0, as k —> oo for some arbitrary
fixed o >0 isdenoted by LY

EAEG

M
In other words P

, M being an Orlicz function.

]} is a null sequence . I"), is

called the Orlicz space of entire sequences.
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Definition 1.2. The space consisting of all those sequences X
in W such that
NG trari -
supM| =L | < oo for some arbitrarily fixed p >0 1s
k Yol

denoted by A, , M being a Orlicz function. In other words

)

is abounded sequence . /Ny is called the Orlicz
space of analytic sequences.

The spaces I';, and A,, are the metric spaces with the metric
X =V

i

for all x={x} and »={u} in T,andn, . Let
A= {21,12,2,3, e } be a given sequence of complex
numbers such that A, =0 forall k <(. Thespace T, (1)

d(x,y)=supM
k

is a metric space with the metric
d(x,y)zstklpM[W] forall x={x,} and
y={y}inT,(2).

MAIN RESULTS

Proposition 1: 1,(1)=T, T andonlyf 1eA , where A is
vector space of all analytic sequences.

Proof : Suppose that 4 € . AlwaysT,, (1) T, (1.1)
Since Ae A ,wehave AxeT,,, foreveryxel',, .
Consequently ,xeT', (1) .
HenceI',, T, (ﬂ) (1.2)
From (1.1)and (1.2) we infer that I, (/1): r,.
On the other hand , suppose that s (1) =T;.
If 1 was not analytic then for each
positive integer k , there is an #, such that

] 1.3
A, 7 >k (1.3)

Define x = {x, }by

1 . )
|x% ;,1fn=nk (k=1,2,...),
| _
P 0, otherwise

Thenx eI, from (1.3) andM[

X

n’n

ax )
P

Showing that 4, ¢T',, . This is a contradiction to
r,(4)=T,.

|ﬂ’nA an %k
M=
P

>1

This contradiction shows that A € A.
This completes the proof .

Proposition 2: Let A=(4,)andu=(y,) be two arbitrary

fixed sequences of non-zero complex numbers. Then
Ty (A4) =Ty (#) ifand only if
oo
min |4 , ﬂk‘4 is analytic. (2.1
Proof:
Let 4 denote the set of those positive integers k&
for which [4|/* >1.
Let B denote the set of those positive integers k&
for which |2,/ <1
1 1
Koo b
ke A= min {£% a|ﬂk|4 = | £k
A A
e
1 1
k € B= min |2 >ﬂk|4 =|/Jk|4’
A
P K
Hence (2.1) is equivalent to the assertion that < =%
k
is analytic for k € 4 and
)}
{ H, i } is analytic for k£ € B . Suppose that this holds
and thatxel',, (1) .
A A K
X x, A
If ked,writeM 7‘ 2 =M 7‘ ] L3
Y P A
1 1
X 4 X 4 1
Ifk e B, write M | kﬂk' =M | k| |,uk|4 .
P P
s
In either case , M [ 7o '3 el is arbitrarily small for
P
sufficiently large k . Hence x e Iy () .
ThusT,, (1)< T, ().
On the other hand , if (2.1) is false , we can find
an increasing sequence of 22)
positive integers {kr}
h that
suc a ILI %}
e s
/Ik’
Ji
and |y ["2r forr=123, ... 2.3)
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o

Now we show that
If Mk,. ‘% > 1 choose M| CiL_ |- lk, . Then (2.2) e xely (4)-
P ‘/lk,. Take x ={x,} . Letting m — o0 in (3.2) , we have
_ ‘x " ‘/ d(xk("),x)—>0, asn—> oo .
gives M
p From (3.3) and the fact that (x,f"“) el (4) for each
| fixed n, we see that
] x, [
If ‘lk' ‘A <1 choose M @ 1 . (n) / (no) %
Yol r y / xk
||/ ® lim M <|a |k M
/ n—0
. ‘x My, ‘
Then (2.3) gives M
P &
+_
L

Thus in either case x € T, (4) but x ¢ T, ().

e
That is |/1k|M 1 50,ask >
P

This contradicts our present hypothesis that
r,(A)cr, (). So,xeFM(A).ThuSFM(/l)i; complete.

This completes the proof . Conversely , Suppose that 'y, (1) is complete .

If (3.1) isnot true , then { |/1k|%} contains
Theorem 1:

(FM (4) d) is a complete metric space if and only if subsequence {lk‘ } which steadily decreases and tends

I{iminf‘ﬂk‘% >0 (3.1) tozero.

i (n)
Proof: Suppose that (3.1) holds. Consider the sequence {a » Where

L ifk=k,k,, ...k,
Let {x(n)} be any (n) v
a, =

Cauchy sequence in I'y; (1) . Given any & >0 , there exists 0, other wise.

a positive integer g such that
Thena" €T, (A)foralln=1,2,...

Forn > m, wehave

(3.2) d(a(’"),a(”))z ‘,%

d(x”,x'”)zlﬂl% M

1
S —>08 m—> o

foralln,m>0andall k el].

Hence {a =) }i; a cauchy sequencein T, (4).

Let L =inf { ‘/1,( )

fe k=123, ...}.Thenfrom

If lima" exists, then lima " = {1,1,1,... }
3.2) we get " o
W Giiiiai=0aiiE(4) r,(4) -
v X T T X <& forallnm> " (33) cease to be complete , a contradiction .

p L Hence (3.1) must hold whenever I, (1)
is complete .

Hence {xk n=12, ... } is a Cauchy sequence This completes the proof .

of complex numbers .
£ |x |% Notation: A (lj = {y = {J’k} . {y_k} c /\}
LGN N JENY V4 , (n - oo), 7, Ly

forall k=1,2,3, ...

So, M
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