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Abstract— This paper is in continuation of [4]. Here we
characterize generalized K(I?.the-ToepIitz duals of the matrix
classes Cg(x,/l, p) , Cz( X,ﬂ,, p) and Ei(x,ﬂ, p) and
by application of these dualsof the spaces

c3(X,A,p) and €*(X, 4, ).
Subject Classification— Primary -46A45 ,Secondary- 46A15.
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I. INTRODUCTION
Concerning the notations and terminology and results, we

follows [1,3]. Let (X, S) be a Hausdorff locally convex
topological vector space (Ic TVS ) over the field of complex

=
numbers C and X be its topological dual .We denote U by
the  fundamental  system  fbalanced, convexanda

bsorbingneighbourhoodsofzerovecto
6 to denote g, todenotethe gauge (Minkowski functionals)

generating the topology 3 of X.
By a generalizd matrix , a generalized double sequence

we mean a double sequence X = (xmn) with elements from

X. Let p= (pmﬂ] be a double sequence of strictly positive

real humbers and ;t:(/qun ) be a double sequence of
non-zero complex numbers.Throughtout the paper we shall

2
take p:(pmn) = i!-:»:-, space all bounded scalar double

sequences , H= H(p)= SUPmnPmn and M= M(p) =

mMn
max il’H). For x € X ,6 (x) denotes the double
sequence whose all terms are x,(see[ 4]).

®
We now consider the dual system (X, X ) with
respect to the canonical bilinear functional {X, f} which is

*
the value of f € X atx= X. If AC X then polar of A is
denoted to be By space of vector double sequences E(X) we
mean a vector space of double sequences in X over C with
respect to
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coordinatewise addition and scalar multiplication . The
double summation m=t n=t
denote by 2> is taken in the sense
]‘lmn—rmz 225m+n53\-‘

’ ¢t K, £

iilfaraIIxEJE}_

We take X with the strong topology JE EX *’ X-]
generated by the family D’ =={ 9s° .3 €B Jwhere B
is the collection of all bounded sets ( or J(X, X*) -bounded
sets) B of X, B° is the polar of B with respect to bilinear

form {X, f} =f(x) of the pairing (X, X*) and for
(€ X

gﬂﬂ(f) :Sup{ |{x! f}l :XE B}
A subset A of linear functional which are

defined on IcTVS X is called equicontinuous if there exists

— a
U ev such that‘fl U * A locally convex topological
vector space X is said to be sequentially barrelled if every

sequence { fmﬂ } < X which converges to 6 in
JE(X*’ XJ is equicontinuous . For U eu ,the set ue is
balanced ,bounded ,convex and JE(X*’XJ -complete
subset ofX* .Let N(U)= { x Ex:9u (x) =0 }. For p=

(p'ﬂ’-'fﬂ?J and A = *mn ) in [4] we have introduced and
studied the following classes :

(L.1) Cg ( Xa/lv p) ={
X = (Xmn )i Xmp € X ,mn =1 and
;@Uiﬁmnxmn])pmn —0 asm+n % for
each Ju = D};

12) ¢t XAP oy
X = (Xmn )i Xmp € X ,mn =1 and
(guixmn’%mﬂ - X] ]'Pmn — 0 m+ n

= 9 toreach JU = D};
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wy I NAP) -

{ X = (xmn] ' Xmn
and

e X,mn=1

SUP . (Gu(Xmn £, ) )77

<  foreach Ju € D}.
Then the quotient spaces XU
with respect to the norm § where § x(U)):gIﬂT x) ,

x(U)being the equivalence class in XU corresponding to the

X" U°) - Uz, nU°

= X/'N(U) is a normed space

element x eX . The subspace
of X*, is a Banach space with respect to the norm Gy° H=
sup{ l{x’ f}l xE U}' Further we have

THEOREM 1.1: The Banach space (X (U "), GU°) is the
topological dual of (XU ’ ng for each U € U.

We now define the generalized K'ﬂthe—ToepIitz duals

ie., generalized & p—,andy — duals for a
class E(X) of vector double sequences by
=1

EC) I~ f ofon ) fom EX" 1 02
and Z Z I{xmﬂ!fmn}lim for all J_f:(

Xmn)  CEX) ¥
(E(Xj ]'E :{f:(fmn):fmn EX*,m,nE 1

and E E {xmnrfmﬂ} ES CDHI?ET’QEHE for

all X = (Xmn) € g 3

EE) Y _ (] oy o EX° 121
su
and N::-I:l} I E 225m+ﬂ53\-‘ {xmﬂrfmn}l

forall X =(Xmn)€Ex) 1.

DEFINITION 1.2 : Let E(X) be a space of vector double
sequences .(i) E(x) is said to be normal if for X - ( xmﬂ)
€ E(X) and for every scalar double sequence @ (amﬂ)
with | omn I = 1, m,n =1 the double sequence X -

(@mnXmn) € E(X). (ii) E(X) if is said to be monotone
E(X) contains the canonical pre — images of all its step spaces

(cf.[2]).

On the lines of scalar single sequences [2], we can
easily prove :

THEOREM 1.3: A space E(x) of vector double sequences
is

2
(i) normal if and only if Im E(X) < E(X) ;and
2z
(it) monotone if and only if mgy E(X) < E(X),
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mb
where 0 is the space of scalar double sequences

spanned by all double sequences formed by zeros and ones.
Further we easily get :

Theorem 14 : ) (BT < (E(X))F <
(ECXD))"
iy EED%_ (E(X)NP it g is monotone,

and

iy EENT2 (E(XD) i) is normal

1. KOTHE — TOEPLITZ DUALS

In this section we characterize
a—,B—,andy —duals ¢ ( X.Ap)
2 XA D) g 12(X,4,p)

We easily have :
LEMMA 21 ¢ () Ca A P) ang 15 (XAP) e
normal ; and
(ii) CE(X'/L P) is not monotone

We now define

MS(K’ E;_Pj :{f:(fmn) ;fmﬂ = X*
=1

lmln_

1 -1
1 such that Z"l”‘l Ys° (fmﬂ)H /omn < @@
}.

THEOREM 2.2

(2.1)

and for each B €EB there exists an integer K >

. If X sequentially barrelled IcTVS then

2 X,4,p))% _ M2 X"
(Co AP Mg K™ 24
COROLLARY 2.3 :If X is sequentially barrelled IcTVS

then

(o (X, 4, p)"= (c5 (X, 4, p)" = Mg(X," 4, p)

THEOREM
IcTVS.Then

2 @ 2 P % 2
(i) (‘*"uz(xﬁ’ p) ﬁ:Mﬂ(Xz,/l,p)ﬂ s, 4,1
iy (Co(XAPE - Mg X® 2 5N sX” A
,(csjz)
i (CoXAP - Mg X" A nNgX" A
(bs)?y.

24 : Let X be sequentially barrelled

COROLLARY 2.5: If inf Pmn >0and Xis sequentially
barrelled IcTVS then
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( Cg ( X,l, p) ja
(o (X, 4, p)"= (co (X, 4,p) = 1F(X",2)

Ef':XQ’D = {f: (fmn) fmn S X*,

m, 4 n,
D) |imﬂ| 95

frn) < @0 foreachB € B }.

where

(

For the next theorem we define

(2.2) MED(X*,,{ 7, p) = {f = (fmn) EX"

=1 S E3‘andforeachK>1,

Z Z|’:iar?’m|_l 'gﬂa(fmn)f{_ljpmn = m}

such that for each B

THEOREM 2.6 :
then

If X is sequentially barreled Ic TVS
2 .
(X, 4,p))% - M
ES
&5 A p),
Moreover from Lemma 2.1 and Theorems 1.4 and 2.6 ,we
easily get :

COROLLARY 2.7 : If X is sequentially barreled IcTVS
then

(12X, 2 ,p))F =
(5X, 2,0)) - M2 X*, 2

1. CONTINUOUS DUAL
In the following Theorems continuous duals of

CE e, A 2.3 :
o(X*“* p) and € (X, A p) are characterized by
applications of the results concerning

Kéthe — Taephtz duals obtained in section 2.

THEOREM 3.1: If X is sequentially barreled IcTVS then

2 a £ 2 n
the topological dual ( €0 (X 4,p)) of (Cox» * p)

o9) s isomorphic to ME(X S ALDP).

THEOREM 3.2 : If inf Pmn >0 and X is sequentially
2 9 *
barreled IcTVS then F S (X’ A ,IJD . the

2 il
topological dual of (C X+ p) ,Jg ), if and only if there
s F 2ex* A
exists f EX and f- (fmﬂ) € LX.4) such that for
each X = (xmn] = CE(XJ A ,p)

F(%) _

66

ISSN: 2394-3661, Volume-3, Issue-5, May 2016

. p
€ X satisfies (Gu (mn 4 mn % ) )Pmn

— o for each gy €

where X

-0

asm+n
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