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ABSTRACT

In this paper, we apply our previous results to Hausdorff measures of non-compactness of some matrix
operators between normalized means spaces and to obtain some identities or approximations for
operator criterion. Further, we deduce the necessary and sufficient conditions for such operators to be
compact.
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Introduction : Moreover, we write A= (ﬁnk) and B = (6nk)

Given the fact that the matrix between BK spaces
is continuous, it seems quite natural to define a
compact operator between BK spaces to find the - - -
necessary and sufficient terms for entries of B= A(r LSt ') A
infinite the matrix. This can to be achieved, in

for associated matrices of A and B, respectively.
Then it can easily to be seen that

many cases by applying the Hausdorff measure of Le.
non-compactness. ~ 1 &, , )
o , _ by == .8 wmtman (nkel),
Letr,t, r,t" €Uands,s’ € Uo.For an arbitrary r', mo
BK space X; we write X = X(r, s, t) for short. If Y Here
is any of the classical sequence spaces, we put Y
=Y (r, s, t), thatis, Y is the matrix domain of
triangle A (r’ s’ t') in Y. Further, for an infinite 5.1 St A, _[ 1 Z”:S. ¢ & T . (neD)
nT n-m* m - ' n-m = m “mk 1 .
matrix A = (ank), we define the matrix B = (bnk) F'n im0 F'n im0 k=0
by : Now by using the above notation that
1 & Ae()Z,YA)ifandonlyifBe()z,Y).Further,
by == .S mt'mam: (N kel), o
ry m=o if Ae(X,Y)then ”LA”:”LB” and the
thatis, B = K(r Vst A. evaluation of LAy can be reduced to that of LBy.
we have Theorem 1.1 : Let X be a BK space with éK or X
= foo, If A is in any of the classes (X ,| ©),
()?,C) or ()Z,CO).
1 1 X
Bn = S'n—mt'mAfn :(_. S'n—mt|m aka ; (neﬂ ) SO that,
r, mo r, mo K0
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ZS

an

< 0.

[Lal = Al x ;) =sup| -

Theorem 1.2 : Let X be a BK space with
AK or X =1, If Ae(X, I).

Then
[Ali. i) <ltal <40 Al
where
1o
LIPEEE DIE SRR P
neN n m=0 X

Theorem 1.3: Let 1< p<oo. If Ae(ll, Ip)

Then

p\YP
< o0,

o0 1 n , , _
Ieal-1Ak p[z o JRUNTEN

Furthermore, we define the sequence
B = ('Bk)k:o
= Ilm[ Zs J (kel)
n—ow n m=0

provided these limits exist for all K €[] which
case is whenever Ae ()2, C), where X is a BK
space with AK or X=foo,

Theorem 1.4 : Let X to be a BK space with AK or
X ={co, Then we have

(a)lfAe()Z, 60)
Then

*

|Lall, =limsup|l— > s ot An

n—o nm=0 X

and

*

lim Zs =0.

Nn—o0 r
n

(b) IfAe(X,é)
Then

i.i "mthn ﬂ ZS 3

n m=0

1 lim sup
>

n—-w

<L), < I|m ' sup| -
X

LA is compact

if and only if

SR I S

ran

*

lim||—

nN—o0

(©) IfAe(X,I;),

Then

ri.islnmtlm An

n m=0

0<||L,[, <limsup

n—oo

X
LA is compact
if
1 -
lim|—>"s" .t A,
n—oo r n m=0 X
Theorem 1.5 If either AE(EO,CO) or

Ac (EO, C) then the operator LA is compact.

Theorem 1.6 Let X be a BK space with AK. If
Aec ( X, Il)
Then

lim] Al

r—oo

<ILal <4 limlALG

r—oo

LA is compact if and only if

lim A1) =
where
)
RS EY
€M |[neN n m=0 X

Theorem 1.7 Let 1<p <oo. IfA€ (|, | )
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Then

00

. 1
[Lall =tim/ sup| > -

n=r

and

lim sup Z =0.

r—oo
n=r

Zs

an

Now, it is important to note that Theorems 1.1-
1.7 have many consequences with some
particular sequencesr, s, t,r', s’ and t'.

For example, let us consider the special cases of
Theorems 1.1, 1.4 and 1.5 when 1, s, t' = e. Then,
we have | o0 = bs, € = csand Co = cso. Further, by
takingr, s, t = e, that ank = ank - an, k+1 for all n,
k € [I . Moreover, if we put X =+c0 or X=c¢pin
these results, then we have | co=bsand T, = cso.
Thus, we deduce the following corollaries:

Corollary 1.8 Let X denote any of the spaces bs or
¢s0. If A isin any of the classes ( X, bs), (X, cs) or
(X, cso),

then

(amk o am,k+1)
k=0 |m=0

=Tl =50 3

j@

Corollary 1.9 If either A € (bs, cs0) or A € (bs, cs),
then LA is compact.

Corollary 1.10 We have the following:
(a) If A € (cso, cso), then

0

”LA”;( =limsup| >’

nN—oo k=0

n

Z(amk - am,k+1)

m=0

and LA is compact if and only if

o0

lim| >

n—o0 k=0

(b) IfA € (cso, cs),

n

Z(amk - am,k+l)

m=0

=0.

Then

i(amk - am‘k‘*l)

m=n

i(amk - am‘k‘*l)

m=n

o
o\ k=0

= I|m su|
3 imsuo|

jg LA, <lim sup[i
n—o

J-o

(c) Ifeither A € (cso, bs) or A € (bs, bs),
Then

)

o

and

im 3

0

0

2 (@ ~ansar)

=n

31 (B~ i)

0<|L,]l, <lim sup[

|

n—o  \ k=0|m=0
and
o
rl]l_r)[]o Z(; ( mk+1) :0'

Similarly, if we putr'=t'=eand s'=(1,-1,0,0...)
in Theorems 1.2, 1.3, 1.6 and 1.7, then we have |l

=bvand |p =bvwfor1l<p<oo,

Moreover,letr=t=eands=(1,-1,0,0...). Then
we obtain from theorem that

ank = Zik anj for all n, k € [l . Therefore, we

get the conclusion of Corollary 1.8 from
Theorems 1.2 and 1.6 in the special case X = #p (1
< p < oo). Also, following corollaries are
immediate by Theorems 1.3 and 1.7,
respectively.

Corollary 1.11 Let 1 < p < 0. IfA € (bv, bvp).

(bv.bv?) SUpLi Z( a,- 11) p} <.

0| =k
Corollary 1.12 Let 1 < p < c0. IfA € (bv, bvp),
Then

8

[Eall=1ts

p\YP

> (a2

r|j=k

|LAl, =lim sup Z

r—oo

LA is compact if and only If

> (@)

j=k

p

0

lim sup >

r—oo
n=r

I
©

elSSN 1303-5150

&

www.neuroquantology.com



Neuro Quantology | October 2022 | Volume 20 | Issue 13 | Page 1002-1005 | doi: 10.14704/nq.2022.20.9.NQ88127
Pradip Kumar Jha, Dr. Ranjana/ STUDIES ON OPERATOR BETWEEN SPACES OF GENERALIZED MEANS

Finally, let us mention here that our results can
be obtained from Theorems 1.1-1.7 the special
caser=ao,r' =f,s=s"=e® andt=t =e where a
= (ak) and S = (Bk) are positive real sequences.
For instance, we conclude this paper by the
following corollaries:

Corollary 1.13 If
Ae(s,.sy)or Ae(s,.ss’) then 14 is

compact.

either

Corollary 1.14 Let 1 < p < co.
I LeB(IL 1) s
1 qrp

A eB(I}, 17)

given by  matrix

p\YP

. o, o
= L] =lim) sup 27
= n

= LeC(l;, |£)ifandonlyif

p

o0

lim| sup| >

r— oo
k n=r

ak ank — O

n

Same technique used in corollaries 1.8-1.14, one
can derive some new results concerning matrix
operators between the Norlund, Cesaro or Euler
sequence spaces.
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