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Abstract: In this paper we define the sequence space
I, (A, p,q,s)on seminormed complex linear space, by

using a sequence of orlicz functions. We study its some
algebraic and topological properties. We give also some
inclusion relations.
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1. INTRODUCTION
Let X be a complex linear space with zero element

0= (0,0,---) and X Z(X,Q) be a seminormed space

with the seminorm g. S(X) denotes the linear space of all
sequence X =(X,) with (X, )€ X with the usual

coordinate wise operations.

ox = (ax )and x+y = (X, +Y,) foreach & € C where

C denotes the set of complex numbers. fA= (ﬂk) is a
scalar sequence and X € S(X)

then Ax = (4,x,).

Many authors including KINMAZ, CICDEM, A. BEKTAS
defined new sequence spaces using a particular function like
modulus function, orlicz function etc...

LINDERSTRAUSS and TZAFRIR have used an orlicz
function to construct the sequence space,

Iy :{XEa):ZM(ﬁJ@oforsome;»O}
P

The spaces |M becomes space with the norm

||x||:inf{p>0:iM(MJsl}
k=1 P

Which is called an orlicz space. The space M s closely

related to the space
with

M(x)=xPforl<p<co.

P which is an orlicz sequence space c—1

Let M be a orlicz function, X be a seminormed space with

seminorm ], S = Orreal number and let P = Py be a
sequence of positive numbers .Then,

{5 oo

for some p >0

xeS(X)) K™
k=1

IM (p,q,S):

In this section the space |,,(p,q,S)is extended to

I (A, p,Q,S) as follows.
L(Xk) ]:ka < 0,8 2>
M[q[ » ] ,$20,

forsome p >0

xeS(X)Y K™
k=1

Iy (A, p,g,8) =

THEOREMS OF 1, (A, p,Q,S) :

Theorem: 1.1
Let H =sup p,, then Iy (A, p,Q,S)is a linear space
k

over the field C of complex numbers.

Proof:

Let X,y el (A, p,Q,S) and o, B €C
In order to prove we need to find some 4 such that

S {u{{ 22 -

Since x,y €l,, (A, p,q,S)
There exists positive numbers ©,, ©, such that

iK_s M q(MJ < o0

k=1 P

o 20| <o

B L2
Define p; = max(2|a|p1,2|ﬂ|p2)

K*S
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K M[q[AX"
1

Kfs M[Q[Ayk
£>

>~ 1
SDKZ:;‘ZP

<< O

Iy (A, p,g,8)and «, feC.
Where D =max(1,2"™)
Hence |, (A, p,Q,S) is a linear space.

Theorem: 1.2

IM (A, p.q,s) is a paranormed (need not total paranorm)

AT

space with

_ pn/H| L -s
x)=infe P17 XK
g, (X) Ll

n=1,2,3..

Where H = maX(LSUp pk)
K

Proof :
To prove that §(X) = g(—X)

d A
. p/H K?* M
0,(-x)=inf{” {Z |

Since

£ 2 fla(e ) (2 )
) -
)

Hence ox+ py el (A, p,q,S) if x and y belongs to
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A(=X) = A(=X;, =Xy pe) = (=X, + Xy 5000)
= (Xz — X X3 — er---)

A(=X) = (D%, =X, X, = X5,...)
9A(=x, ) = 9((=DAx,) = g(Ax,)
Hence,

o b+

n=123.

= gA(X)
gA(_Xk) = gA(Xk)
Taking a = # =1in (*), we may write

gK—{M[q(A<axgﬂyk)mpk

agx +y)=9( +a(y)

since g(¢#) =0and M(0)=0,weget g,(0)=0

Finally, to prove that scalar multiplication is continuous.

Let A be any number, since

We may write,

] pn/H S K -s
gA(ﬂx)zlnf LZ;‘

n=123.

Where r =% .Since‘ﬂ«‘ i < max(l,WH )

mhn 2" < max(t ")

Hence

g(Ax) = (max(l, |ﬂb|H ))UH

L M)A )]

And then by using minkowski’s inequality we get,

g, () =it ppn/{é'( [ (( f)x )jﬂ I/Hsl,

n=123.

() s
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n/H . S - A k " -
inf (r)° [;K {M(q(#}ﬂ ] <1,

n=12.3.
Which converges to zero as g(x) converges to zero in
lw (A p.q,s).
Now suppose that 4, —0asn — o
and x €l,(A, p,q,s)

S22 <

For some p >0 this implies that
1/H

Selulo2)

If 0< |ﬂ| <1 then convexity of M implies,

S m{e(252))]
< S =252))]

IA
N | ™

Since M is continuous where in [0, o0) then

Pk
FM)=> K| M q[tx—kj
k=1 P

is continuous at zero .So, there is If 0> & >1 such that

&
|f(t)|_5for0<t<5_

Let K be such that |/1|<5 then n>k, we have

{5
o, 2

00

Sk
k=1
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1/H

iK{M(q(MD} <g forn>Kk
k=1 P

Hence the proof.

Theorem : 1.3

M, M;, M, be orlicz function which satisfy Az

S,S,,

Let

condition and let S2 pe non-negative real numbers.

D If s>1,then
ly, (A, p,0,8) S lyou, (A, P,G,S)

L4 IMl(Av pv q1s)m|M2(Av pv qu)
= IM1+M2(A’ p! q’S)

. If slssz,then I|\/| (Ar p’q’sz)
Theorem : 1.4

e Suppose thatO<r <t for

IM (A, r’q) - IM (A,t,Q)
- lv@Qa) =y (A q,s)
e ly(A p,a)cly (A p.Q,s)

each k. then

Proof:
Let xel, (A, r,Q)
1). ToProve that X €l,(A,t,Q)

Let Let X el,,(A,r,q) then there exist some p >0 such
that

EM{5))] -

X
This implies that M[Q[—'jjﬁlfor sufficiently
Yo

large values of i.
Since M is non-decreasing we get

s[m((22)]"
X[ m(e(252))]

< OO
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There fore i[M[q[ij:l . - oo
k=1 V2

Hence X l,(A,t,Q).
There fore |y (A, 1, q) <1y, (At,0)

2). ToProve that |, (A, Q) < I, (A,Q,S)
Let X el,(A,Q)
ToProve that X €l,,(A,Q,S)

Let X el,(A,Q) then there exist some o >0 such that

i M[q(—A(Xk)jj < oo
k=1 P
X.
This implies that M(Q[;'jjﬁlfor sufficiently

large values of i.
Since M is non-decreasing we get

S| ma(252))
=3 m(d(2%2])

<< oo

There fore i[M[q[ka)]j:l < oo
k=1 £

Hence x €l,(A,Q,S).
(A,q) =y (AqQ,s)

3). ToProve that |, (A, p,q) < I,
Let Xel, (A, p,Q)
ToProve that X €l,(A, p,q,S)

Let Xel,(A, p,q) then there exist some p >0 such
that

5o 22)) -

X
This implies that M(Q[—'jjﬁlfor sufficiently
Yo,

large values of i.
Since M is non-decreasing we get

There fore 1,

(A, p.q,s)
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2 [ A(XK)DIK
<E[Me(=22))]

<< oo

There fore i[M[Q[MJJ:I < oo
k=1 y

Hence X €l (A, p,q,S).

There fore 1, (A, p,q) <, (A, p,q,S)
Hence the proof.
Theorem: 1.5
1). If 0< Py S:l'for each k, then
m (A, p,a) =1y (A Q)
2). If P >:I'for each k, then
m (A Q) =1y (A, p.g)
Proof :

Let X € 1, (A, p,q)
To prove that X €1,,(A, Q)
Then there exist some p >0 such that

S Mo 20| <
This implies that M(q[%D <1

for sufficiently large values of i.
Since M is non-decreasing we get

Sl o5))
a(222))f

Er {25

<

8 EM&;

A
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Hence X €l,,(A,Q)
There fore 1, (A, P, Q) < I, (A, Q)

3). Toprovethat |y, (A, Q) < Iy, (A, P, Q)
Let X el, (A, Q)
then there exist some p >0 such that

i M q[mj < oo

k=1 P

X.
This implies that M(Q[—' jS 1
o,

for sufficiently large values of i.
Since M is non-decreasing we get

i K—S M q(A(Xk)j
k=1 P

3 A(X,)
< M| g —kj

2 Me(%%
<< 0O
Therefore

Pk

Z K| M C{M] < oo
k=1 r

Hence x €l,(A, p,q)
There fore 1y, (A, Q) < I (A, P, Q)

Hence the proof.
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