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1. Introduction = Sup |x_k| <M
The Rate Sequence Space was studied by Jurimae [3, 4] and ket

others. The space S2 (a non separable Banach space which

is solid and monotone) is studied by K. Chandrasekhara Rao N |X_k| <M
[2]. The monotone norm is defined in [6]. T

2. Preliminaries
Any sequence, whose kth them is (), will be denoted by () or ()

Now we define the following vector Sequence Spaces.
c0={=():—>0ask—o =}
c={=():>fask—o

fo={=():11<Mk} M being a positive constant.

Always Co € € C Lo, The norm on the Vector Sequence

Spaces, c and is given by x|l = sz,ip | %k |- The norm on the
space Lis given by ||x||; = Xpq | x|

3. Definitions
Let {7k} be a sequence of positive terms,

Definition 1. ('S,) _ is the set of all sequences (Xk) with (*k)

€C, andzljc(—"| <M, M > 0 is a constant and X is the set of

)
complex numbers. The norm of the sequence is Ilell.
Definition 2. Let X be a normed space. Then X is said to
have monotone norm if [[x(™)|| > || x™)|| for m > n and
llx|l = sup|lx™)]|

Definition 3. A sequence space X is said to be solid if {Xk }e X
and |y, | < |x;|forallk= {yx} € X

4. Results
Theorem 1. (=) < (S,)", where

(o) = {2 = Ca): llxlle = 37 IEEII < o}

Proof. Let X€ (Lo )

X X
I S5l < M

= x€(S52),

Hence (o) € (S2)r.

Theorem 2. ('S,) , is a normed space.

%k
Proof. Let [lx|l = Sip ﬁ

We have% >0 |x[|=0
2%y

Ixl

Also 2k, =0 |xll=0

Hencellx|| =0 x =0

sup x|
k ZkT[k

sup lax| _

k 2im, = |2l

Alsollax|| =

= |a|||x|| where ais a scalar.

Ixk + ¥kl
S

Moreover ||x + y|| = 51;;17 { o,

< Sup {|Xk| + kal}
k ZkTL'k

=lxIl + Iyl
Thus |lx + yll < llxIl + Iyl
Hence ||x|| is the norm of x.
= (S2)nis a normed space.

Theorem 3. (S,) . is a Banach space.

™

Proof. Let {x(”)}:)_1 be a Cauchy sequence in (S,) |
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Where x® = (2, ™, %, ) Vn
In other words,
x@® = (D, x,D, )

x@ = (3,®,x,®, )

>||x™ —xM|| <evn m=n,

OO .
n=1is a Cauchy sequence in C

But C is complete.
(n

Hence Xk " — Xi asn —> oo

X
Take X = {zk—k

Thenx € (S2)rand xM > x in (),
n (52)11'

Therefore (S,),, is complete.

Theorem 4. (S,),, is not separable.
Proof. Let D be any dense subset of (L, )

Let A be the set of all these sequences whose terms are 0
or1.

Then Ais an uncountable subset of (leo)

Define a surjection f : A — D by

f(x) =z, Vx=(x,%3 ...%y, ...)€EA
with 1 = z, Il < 3
Let,x,y e Awithx #y
sup |

But then lIX — ¥Il = zk,,k - ank| =

Now [lx = yIl < llx =zl + [z — ¥l

andsolly — z, |l = |lx =yl — llx — z, |

Sq_i_1
2 2

But f(y) = z, with[[¥ — zy[| < %

Hence z,, # z,, or equivalently f(x) = f(y).
Thus f is a bijection.

Since A is uncountable it follows that

f (A) = D is uncountable

Consequently (S,),, cannot be separable.

Theorem 5. (S,),, is solid.

Proof (So)n= {(xk)

REFERENCES

kal < M for some M > 0}

Suppose that (x) € ( S)n

Letlug| < |x, |V k

|uk|
Vk
Hence 2Ky ank

But(x;) € (So)n

:lekl <M for some M > 0
[ug x|
< <
Hence - _zknk <M
| lS
2k,

=>{w,} €(S)n

Therefore (S,),, is solid.

Theorem 6. (S,),, has monotone norm.
Proof. Let m > n, consider the sequence

xM™ = (x; x5, ... %, 0,0,...)

Butthen x™ = (x1 x5, ... %y, 0, 0,...)
—— il o |
Hence |x"™|| = Sup{ NEE 'zmnm’o 0, ..}

Obviously, for m > n, we have |x(m)|| = ”x(n)”

Also
2 ) = i«
= T2 ™ = [lxll

Therefore (S, ), has monotone norm.
Notation

B
Thea,,ydualsof (S,), aredenoted by(Sz)% > (S2)7 (Sz)g
respectively.

Theorem 7. (S2)7 = (Sz)fi = (52)1,[ = (Tz)% where
(Tz)% = W Bie=1 28 Imiyie| < o0}

Proof. Since (§,),, solid, a, B ,y duals are equal.

We shall show that (52)5 = (Ty)1

Lety = (i) € (T2)1 '

1271 X Yie | < Ziezalxie el

=Yk=1 kal 28 Ime el

__ sup Ixg |
< Il zzglzklnkyk|5because”x” ="k 2y

Hence y € (Sz)g

B
Therefore (T;)1 € (Sz)g Similarly ($2) © (TZ)%
and B — dual of (S,), is (T2)1

Thus (S2)7 = (52)5 = (S = (Tz)%
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