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Abstract

In this paper we have introduced and investigated the difference
triple sequence spaces c3(A3), ¢3(A3), 3B(A3), 13 (A®) and 3B(A3)
applying the difference operator A3, on the triple sequence (Tymy) and
studied some of their algebraic and topological properties. We have
also proved some inclusion relation involving these sequence spaces.
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1. Introduction

The notion of difference sequence spaces (for single sequences) was intro-
duced by Kizmaz [10] for the sequence spaces co(A), ¢(A) and (o (A) as
follows:

Z(A) = {(zn) € w: (Axy) € Z}, for Z = ¢p, ¢ and Lo the spaces of con-
vergent to zero, convergent and bounded sequences, respectively,

where (Azx) = (Axy,) = (2, — zp41) for all n € N. The above spaces are
Banach Spaces, normed by ||z| 5 = |z1| + sup,, ||Azy,||. Et. and Colok [19]
generalized this notion as follows:

(APz) = (APx,) = (AP 1z, — AP~1x, 1), A2 = 2 and this generalized
difference notion has the following binomial representation:

APy, = fzg(—l)i ( IZ ) ZTpyi for all n € N.

The idea of Kizmaz [10] was extended by Et. and Esi. [18], Tripathy [8]
and many others. Esi and Tripathy [2] introduded the notion of difference
sequence space as A,z = (A Ty) = Ty — Ty for allm € N and m € N is
fixed. Later on it was studied by Tripathy and Sarma [9], who introduced
difference double sequence spaces as follows:

Z(A) = {(zmn) € w: (Azpmy) € Z}, for Z = 2,2, (%, the spaces of con-
vergent, null and bounded double sequences respectively, where Az, =
Tmn — Tmntl — Tmtln + Tmrins1 for all m,n € N.

A triple sequence (real or complex) can be defined as a function x :
N x N x N — R(C), where N, R and C denote the set of natural num-
bers, real numbers and complex numbers respectively. The different types
of notions of triple sequences was introduced and investigated at the initial
stage by Sahiner et. al. [4], Datta et. al. [3], Tripathy and Goswami [13]
and many other researchers, see for instant [10, 11, 12]. Savas and Esi [15]
have introduced statistical convergence of triple sequences in probabilistic
normed space. Later on, Esi [1] have introduced statistical convergence of
triple sequences in topological groups. Das [6, 7] have studied I-convergent
triple sequence spaces using the modulus function and Six Dimensional Ma-
trix transformation applying the triple Sequences respectively.
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Recently Debnath and Das [20] investigated some algebric and topo-
logical properties on c3(A?), 3(A?), A3R(A2), 3, (A?) and 3B(A?) the
27 order difference triple sequence spaces which are convergent to zero in
Pringsheim’s sense, convergent in Pringsheim’s sense, regularly convergent,
bounded in Pringsheim’s sense, bounded and convergent respectively. They
introduced the difference operator A? on triple sequence (2, ), defined by

A237l'mn = Timn — 2$l+1mn + X omn — 2$lm+1n + 4xl+1m+1n - 2$l+2m+1n +
Timton — 2T+1m+2n + Tipomt2n — 2%imnt1 + 4T 1m0t — 2T 2mnt1 +
AZimiint1 — 8Tirtmiint1 + 4T omiint1 — 2Timaont1 + 4T tmyont1 —
2211 omt2n4+1 T Timn+2 — 2T 1mn+2 T Tl 2mnt+2 — 2Tim+1n+2 T 4T+ 1m 1n 12 —
2214 9m 41042 + Timt2n4+2 — 2T 1m2n42 + Ti42mt2n42

When A? is replaced by A, one the will get the difference triple se-
quences spaces studied by Debnath,Sarma and Das [21].

2. Definitions and Preliminaries

By convergence of a triple sequence, we mean the convergence in the Pring-
sheim sense that is a triple sequence (Zyy,y,) is said to be convergent to L
in Pringsheim'’s sense if for every € > 0, there exists N(¢) € N such that.

|Timn — L| < € whenever | > N, m > N, n > N and we write
liml,m,n—moxlmn = L.

Note 1 A triple sequence is convergent in Pringsheim’s sense may not be
bounded [4].

Definition 2.1. [4] A triple sequence (Zy,,) is said to be Cauchy sequence
if for every € > 0, there exists N(¢) € N such that.

|Zimn — Tpgr| < € whenever I >p >N, m>¢g>N,n>r >N.

Definition 2.2. [4] A triple sequence (Zj,y) is said to be bounded if there
exists M > 0, such that |xj,,| < M for all ,m,n € N.

Definition 2.3. [3] A triple sequence (Zjy,y) is said to be converge regu-
larly if it is convergent in Pringsheim’s sense and in addition the following
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limits holds:
limp—0oTimn = Lim (la me N)7
limy,— 0o Timn = Lin (l, ne N)>

limi— 0o Timn = Lmn (m,n € N).

Let w? denote the set of all triple sequence of real numbers. Then the
class of triple sequences cg, ¢3, £3,, ¢3® and ¢3P denotes the triple sequence
spaces which are convergent to zero in Pringsheim’s sense, convergent in
Pringsheim’s sense, bounded in Pringsheim’s sense, regularly convergent,
bounded and convergent respectively.

These classes are all linear spaces.

It is well known that ¢§ C ¢3, 3% C ¢3B C £3, and the inclusion are
strict.

Theorem 2.1. The spaces cg, 3, 0, AR and 2B are complete normed
linear spaces with the normed.

||| = supmn|Timn| < 0o
Proof. Simple.
Example 2.1 [3] Defined the sequence (xj,,,) by

mn, =3
nl, m=>5
Llmn = Im, n=17

8, otherwise.

Then (2yy,,) — 8 in Pringsheim’s sense but not bounded as well as not
regularly convergent.

Example 2.2. Let zj,, = 1, for all [,m,n € N. Then () is convergent
in Pringsheim’s sense, bounded and regularly convergent.
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Definition 2.4. [3] A triple sequence space E is said to be solid if (ynZimn) €
E whenever (zy,,,) € E and for all sequences (o) of scalars with |, | <
1, for all [, m,n € N.

Definition 2.5. [3] A triple sequence space E is said to be convergence
free if (Yynn) € E , whenever (2y,,) € E and xj,,, = 0 implies Yy, = 0.

Definition 2.6. [3] A triple sequence space E is said to be symmetric
if (Tymn) € E implies (Tri)r(myr(n)) € E, where 7 is a permutation of
N x N x N.

Definition 2.7. [3] A sequence space E is said to be sequence algebra if
Tn, Yn € E implies x, xy, € F.

Now we introduce the 3" order difference triple sequence spaces as fol-
lows:

3 (A3) = {(Tpmn) € WP 1 (A3Tyy) is regularly null },

A(A3) = {(xpmn) € w3 : (A3zyy) is convergent in Pringsheim’s sense },
AR(A3) = {(z1mn) € w3 : (A33y,) is regularly convergent },

(A% = {(zpmn) € w3 1 (A3Tyyy) is bounded },

AB(A3) = {(xpmn) € w? 1 (A32yy,) is convergent in Pringsheim’s sense and
bounded }.

Here

A?’xlmn = Timn — 3$lmn+l + 3$lmn+2 — Timn+3 — 3$lm+ln + 9xlm+ln+1 -
ITimt1nt2 T 3Tim+1n+3 + 3Tim+2n — Iimton+1 + Iimt2n+2 — 3Tim+2n+3 —
Tim+3n T 3Tim+3n+1 — 3Tim+3n+2 + Tim+3n+3 — 3i41mn + T4 1mnt1 —
91 1mnt2 T 3Tir1mnt3 + 9T tmein — 270 imt1ns1 + 27T imyint2 —
9T 14 1m+1n4+3 — i+ 1m+2n + 27T 1m42n4+1 — 27T+ 1m+2n+2 + 9T141m+2n+3 +
3T1 4 1m+3n— 9T 1m+3n+1 9T 1m 4 3n+2— 3T 1m+3n+3 3T 14 2mn — 9% 4 2mn+1+
91 romn+2 — 3Tiromn+ts — ITiromtin + 27T romi1n+1 — 27T+ 2m+1n+2 +
%11 2ma1n+3 + 9T 2m12n — 2701 2mr 201 + 2721 2m2nt2 — 9T 2myont3 —
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3T 2m+3n 9T 2m 43041 9% 14 2m 4 3n+23T1 4 2m 43043~ Ti4-3mn 3L+ 3mn+1—
3T 4 3mn+2HT14+3mn+3 3T 3m4 10— 9T 3m 4 1n+1 9% 14 3m 1nt2— 3T 14 3m+ 1n+3—
3Z143m+2n 914 3m+2n+1—9%1+-3m+2n+2+3T14 3m+2n+3FT14+-3m+3n — 31+ 3m-+3n+1+
3T143m43n+2 — Ti+3m+3n+3-

In this paper our aim is to introduce the difference operator A3, on the
triple sequence (T ).

3. Main Results

We state the following result without proof, since it can be established us-
ing standard technique.

Theorem 3.1. The classes of sequences cg(A?), 3(A3%), B3H(A3), £3,(A3)
and c3B(A3) are linear spaces.

Theorem 3.2. The classes of sequences cg(A3), ¢3(A3), 31(A3), 13, (A3)
and 3B (A?) are complete normed linear spaces with the norm

| = 327y $upy (e | + 3272 SUPLy, [ten] + o5y $UPy  [Trmn] +
SUD . | A3 T | < 0.

Proof. Let (z) be a Cauchy sequence in ¢3_(A3), where ! = (z} ) €
3 (A3) for each i € N.

Then we have the following expression,

. . 3 ) . 3 . .
||$Z — || = Zr:l Supl,m“a:;mr - x?mr| + Zrél SUP;n ’a:;rn B a:grn‘
+Z§:l Supm,n |$;"mn _xg*mn| +Supl,m,n |A3x;mn _Asx{mn| —0Oas i’j — 00.

Therefore, we get |z} = — x{mn| — 0, for all 4,7 — oo and each I,m,n €
N x N x N.

Hence (x,,,,) = (z}, 2

T i . AR ) is a Cauchy sequence in
R.
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Thus, by the completeness of R , it converges to ., say, i.e., there
exists

lim xlimn = Zymn for each [,m,n € N x N x N.
1—00

Further for each £ > 0, there exists N = N(g), such that for all 4, j > N,
and for all [,m,n € N x N x N

73::1 |x;mr - ${mr| < 67‘ 273::1 |x;rn - xgrn| <g, Zi;l |x7f;‘mn - J’lg‘mn| <e
| A% = A% 1= |l — Tn) ~ 31— T 1) + 3z —
${mn+2) B (l‘%mn—j—3 _mgmn+3) o 3‘(x;m+1n _xngrln) +9(x;m+‘1n+1 _xgmfanrl) -
9(x2m+1n+2 - f’?gm+1n+2) + 3(?%m+1n+3 - Vit 1nts) + $($%m+2n - ?jgmwn) -
9(?§m+2n+1 f${m+2n+1 ) +9($;m+2n+2 fmgm+2n+2) _3(?5fm+2n+3 _xim+2n+3) -
($2m+3n - xgm—q-3n) + 3($§m+3@+1 - x?m—{-3n+l> - 3($2m+3n+2 - wim+3n+2) -
(x;m+3n+3 - mgm+3n+3) - 3(5?;+1mn - mgﬂmn) + 9(1‘;+'1mn+1 - mg{rlanrl) -
9(37%+1mn+2_${+1mn+2)+3(33}L+1mn+3_33?+1mn+3)‘f‘9($§+1m+1n_$g+1m+1n)—
27,(95§+1m+1n+1—x‘lj+1m+1n+1)+27($§+1m+1n+2_37{+1m+1n+2)_9<$;+1m+1n+3_
x?—l—lm+1n+3) - 9(95?+1m+2n - xg+1m+2n) + 27(x§+'1m+2n+1 - x?—l—lm—&-?n—i—l) -
27(T] 4 1t 2n 42 _'xg+1m+2n+2) 9] 1 yants— ?{+1m+2n+3) +3(2] 13—
Tl tm3n) ~ 9(95?+1m+3n+1 - x{+lm+3n+l) + 9($;+1m+3n+2 - x?+1m+3n+2) -
3(x2+1m+3n+3 ffc{+1m+3n+3)"f3 (T 2mn =1 2mn) _9($2+2mn+1 —] gmna1)
9(5’3;J¢2mn+2_33{+2mn+2)_3($;+2mn+3_fn{+2mn+3)f 9($E+2m+1n_$ggr2m+1n)+
27(z;+2m+1n+1_zg+2m+1n+l)_27($%+2m+1n+2_xg+2m+1n+2)+9(x%+2m+1n+3_
C'7{+2m+1n+3) + 9(952'+2m+2n ~ Ty omian) ~ 27(m§+2m+2n+1 - x{+2m+2n+l) +
27(2 9+ 2n 42 - Tl omyan+2) - 9y 2m2nt8— f?f+2m+2n+3) —3(% om0~
${+2m+3n) + 9($§+2m+3n+1 - xg+.2m+3n+1)._ 9($;+2m+3n+2 - ${+2m+3n+2) +
3(2l 2m 1 3nt3— T om3n+3) ~ (T4 3mn - 14 3mn) 3@y 31— $Z+3mn+1) -
3(x2+3mn+2 _x{+3mn+2) + ($§+3mn+3 - 95‘57+3mn+3) +3( s 3mi1n _¢{+3m+1n) -
9<x;+3m+1n+1 _33{+3m+1n+1 )+ 9(§U;+3m+1n+2 _$Z+3m+1n+2) - 3(¢?+3m+1n+3 -
${+3m+1n+3) = 3(¢] 3myan — $g+3m+2n) + 9($§+3m+2n+1 - ${+3m+2n+1) -
@y 3mronta — T4 3 2n+2) +3(T1 3mt2n43 — ?Cg+3m+2n+3) + (T4 3m43n —
$f+3m+3n) - 3(x§+3m+3n+1 ~ T gmyan41) T 3@ m 8012 ~ Tlpsmania) —
(T] 4 3m 48048 ~ Ty smsnss) <&

and
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lim Z?:l |x;mr - xgmr| = Zr |x;mr - xlmr| < &,

1—00

. 3 . . .
lim Zfr:l ’ﬁ%Tn - ﬂfgm| = Zr |‘T%rn - «flrn’ <g,
1—00
hm Z =1 ’wrmn - ximn| r ’wrmn xrmn| <e.
1—00

Now we can write
hm] | AE}:l“lmn_Agxlmn |: | (x;mn_xlmn)_3($;mn+l _4:Elm71+1)+3($%mn+2_
$lmn+2) (xlmn-‘rB wlmn+3)_3‘(x;m+1n_xlm+1n)+9(x;m+1n+l_xlm+1n+1)_
9($2m+1n+2 — Timtint2) + 3(@%m+1n+3 — Timy1nt3) + 3(‘T%m+2n — Timyon) —
9(5?fm+2n+1—l‘lm+2n+1)+9($3m+2n+2_$lm+2n+2)—3($?m+2n+3—xlm+2n+3)—
(x2m+3n — Tim+3n) + 3(337im+3n+1 — Tlm+3n+1) — 3(337im+3n+2 — Tym43n+2) +
($;m+3n+3 - xlm+3n+3) - 3($;+1mn - xl—i—lmn) + 9($;+'1mn+1 - xl—i—lmn—f—l) -
9($%+lmn+2_xl+1mn+2)+3(x7i+1mn+3_xl+1mn+3)+9($;+1m+1n_xlfr1m+1n)_
27($z+1m+1n+1 l’l+1m+1n+1)+27($l+1m+1n+2 Tl tmt1nt2) — 9(53;+1m+1n+3
Tl imt1n43) — 9(951+1m+2n Tifim+2n) + 27($z+1m+2n+1 — Tlfim42n41) —
27(2) 1 panro — Tl tmr2n42) (T 1y ont3 = Tt tmt2n+3) +3(T] 1130 —
Tiimt3n) = AT 1m o 3n1 — Tl imt3nt1) + T s anre — Tlrimdnt2) —
3(x2+1m+3n+3_1'l+1m+3n+3)+3($;+2mn_$l+2mn)_9($2+2mn+1_$l+2mn+1)+
9(x;+2mn+2_xl+2mn+2)_3($;+2mn+3_$l+2mn+3)_9($?+2m+1n_xlfr2m+ln)+
27($l+2m+1n+1_$l+2m+1n+1) 27(‘T%+2m+1n+2 $l+2m+1n+2)+9($§+2m+1n+3_
$l+2m+1n+3) + 9(9Cz+2m+2n $l+2m+2n) - 27($l+2m+2n+1 - l‘l+2m+2n+1) +
27($;+2m+2n+2 _.$l+2m+2n+2) g(xl+2m+2n+3 $l+2m+2n+3) 3($l+2m+3n_
Tir2m+3n) T N omisnt1 — Tir2mt3n+1) — Nl pomianto — Tit2m+3nt2) +
3(x%.+2m+3n+3 _xl+2m+3n+3)_ (‘T%JrSmn _$l+3mn) +3(‘r2+3mn+1 _$l+3mn+1) -
3(%] 4 3mn-r2 — Ti+3mn+2) F (T 3mng 3 — T 3mn+3) T 3(T4 3m4 1n — Tit3mt1n) —
@4 3me1nt1— T4 3mt1n41) TT 3 12— Tit3m+1n+2) =T 3mt1n43—
Ti43mt1n+3) — 3T 3mion — Titsmt2n) + HT 3miont1 — Titsm42nt1) —
@y 3mtont2 — ,33l+3m+2n+2) +3(T) 3y 2n43 — ?Cl+3m+2n+3) + (T 3m3n —
$z+3m+3n) - 3(95f+3m+3n+1 — T4 3m+3n+1) + 3(x;+3m+3n+2 — T4 3m+3n+2) —
($;+3m+3n+3 - $l+3m+3n+3) ’S &, for all 4 > N.

Since ¢ is not dependent on [, m,n
SUPL,m,n | (x%mn — Timn) — 3(x%mn+1 — Timn+1) + 3(xlmn+2 xlmn+2) -
(w;mn+3_$lmn+3‘)_3($lm+1n wlm+1n)+9($lm+1n+1 -'L'lm—i—ln—&-l) 9(x;m+1n+2_
Timtin+2) + 3(xlzm+1n+3 — Timt1nt3) + 3(3?lm+2n Timt2n) — 9(x1m+2n+1 -
Tim+42n+1) + N 019 = Timt2n+2) = 3( Tl 0n 43 — Tim+20+3) — (Tpn —
Tim+3n) + 3(x;m+3n+l — Timy3n41) — S(x;m+3n+2 — Tim+3nt2) T (x;m+3n+3 -
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CClﬂ”HrE’erZ%) - S(x;Jrlmn - $l+1mn) + g(x;+1.mn+1 - xl+1mn+1) - 9(‘73;+.1mn+2 -
$l+1mn+2)+3($%+1mn+3_J:H‘lmn-l-?))+9(x;+1m+1n'_1“l+1m+1n)_27(x;+1m+1n+1_
Tit1mt1n+1) F27(T 4 1t 1n2 — Titimt 1n42) =@ 1m 4 103 — Tl Imt1n43) —
9(x%+1m+2n - xl+1m+2n) + 27($%+1m+2n+1 - l'l+1m+2'(z+1) - 27($%+1m+2n+2 -
Tipimtant2) + T imionts — Tirim+2n+3) + 3@ 1mpsn — Titimtsn) —
9(33%+1m+3n+1_$l+1m+3n+1)+9(33}L+1m+3n+2_$l+1m+3n+2)_3($%+1m+3n+3_
$l+1m+3n+3) + 3(x;+2mn - xl+2mn) - 9($;—[—2mn+1 - $l+2mn+1) + 9(x5+2mn+2 -
$l+2mn+2)_3(‘T%+2mn+3_‘rl+2mn+3)_9(x%+2m+1n'_xl+2m+1n)+27(x%+2m+1n+l_
Tip2mt1n+1) = 27(T 4 0m1nt2 — T4 2mt1n+2) T T om 4 1043~ Tit2m+1n+3) +
9(x;+2m+2n - xl+2m+2n) - 27(x%+2m+2n+1 - xl+2m+27fb+1) + 27(x%+2m+2n+2 -
Tiyomtant2) — N iomionts — Tit2m+2n+3) — 3T omysn — Ti42m+sn) +
9(x;+2m+3n+1 _xl{r2m+3n+1) _9($;+2m+3n+2 _xl+2m+3ﬂ+2) +3(x%+2m+3n+3 -
$l+2m+3n+3) _‘(l‘;+3mn - $l+3mn) + 3($%+3mn+1 - xl+3mn+1) - 3(J;;+3mn+2 -
wl+3mn+2)+(x;+3mn+3_xl+3mn+3)+3($;+3m+1nf‘xl+3m+ln)_g(x;+3m+ln+1_
$l+3m+1n+1) + 9($%+3m+1n+2 - $l+3m+1n+2) - 3(x;+3m+1n+3 - $H—3m+1n+3) -
3@ 3ma2n — Tismt2n) + N gmiont1 — Tirsmr2n+1) — Ny amionia —
$l+3m+2n+2) + 3($%+3m+2n+3 - @l+3m+2n+3) + (z%+3m+3n - 3?l+3m+3n) -
3(%] 4 3t 301 — Ti3m+3n+1) T3(T 4 34 302 — Ti3m+3n+2) = (T4 3mp 343 —

T4 3mi3ns3) [< €

Consequently we have, ||zi = — Ty, < 4e, for all i > N.
Therefore we obtain z} = — Tymy, as i — oo in £3,(A3).

Now we show that (2y,,) € £3,(A3)

_ N N N N
|Timn — T143m+3nt3] = [Timn — Thn T Tlmn ~ Ti33m43n+3 T T13m3nt3 —
$l+3m+3n+3\

< |2fiun — iramtantsl + 20, — Timall = O(1).
This implies 2 = (Tymn) € £3,(A3).

Since 3 (A3) is a linear space.

Hence £3_(A3) is complete.

Similarly the other cases can be established.
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Result 3.1.
(i) ¢3(A3) C ¢*(A3) and the inclusion is strict.
(ii) R(A3) C ¢3(A?) and the inclusion is strict.

(iii) 37(A3) C 3P (A3) and the inclusion is strict.

Proof. The inclusions can be established easily. The inclusion strict fol-
lows from the following examples:

Example 3.1. To prove theorem (i) we consider the sequence () de-
fined by

(Timn)= F(=5)TmF=1 for all [,m,n € N.
Then (A3Zpn,) € ¢3, but the sequence (A3zy,,) € cb.
Hence the inclusion is strict.

Example 3.2. For the case (ii), we consider the sequence defined by

(Zimn) = (—U’lmm for 1leN, m=1, and n=1,2,3
tmn; = 3, otherwise.

Clearly (A3zy,,) € ¢, but the sequence (A%z,) & 3F.
Hence the inclusion ¢*#(A3%) C ¢3(A3) is strict.

Example 3.3. For the case (iii), we consider the sequence defined by

(i) = 0, for I is odd and for all m,neN
tmn Im, otherwise.

Clearly (A3zy,,) € B, but the sequence (A3zpy,,) ¢ A3F.

Hence the inclusion is strict.

Result 3.2. The classes of sequences c3(A3), ¢3(A3), E(A3), £3,(A3)
and c3B(A3) are not symmetric in general.
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Proof. The result follows from the following examples:
Example 3.4. Consider the triple sequence () defined by
Timn = 1, for all I, m,n € N.
Clearly the sequence (A3Zyy,) € 3,3, 3% and 3.

Consider a rearrange sequence (Yymn) of (Zymy) defined by

[+1, for l=m, n s even
Yimn = 1 —1, for l=m+1, n is even
l, otherwise.

Clearly (A3ypmn)écs, 3, 3% and ¢35,

Hence c3(A?), 3(A?%), A3F(A3) and ¢3B(A3) are not symmetric.
Example 3.5. We consider the triple sequence () defined by

Timn = Imn, for all [,m,n € N.

Clearly the sequence (A3Zy,, )03, .

We consider a rearrange sequence (Ymy) of (Zymn) defined by

m+ 1, for m =1, n s even
Yimn = § m—1, for m=I1+1, n is even
m, otherwise.

Then the sequence (A3yp,,) & £3..

Hence 3 (A3) are not symmetric.

Result 3.3. The classes of sequences c3(A3), ¢3(A3), 3E(A3), £3,(A3)
and 3B (A?) are not solid in general.

Proof. The proof is clear from the following examples:

Example 3.6. We consider the sequence (x,,,) defined by
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Timn = —3, for all [,m,n € N.
Clearly the difference triple sequence (A3zy,,)€c, ¢3, AR and 3B,

Consider the sequence of scalars defined by ., = (—1)””‘*” for all
l,m,n e N.

Then the sequence (QmnZTimn) takes the following form
QUrnTimn = —3.(=1)F™+7 for all [, m,n € N.

Clearly (A3amn@imn)¢cs, c3, 3 and 35,

Hence c3(A?), 3(A?%), 3F(A3) and ¢3B(A3) are not solid.

Example 3.7. We consider the sequence (xj,,,) defined by

Imn, when n 1is odd for all I,m e N
Timn = 2 .
I*mn, otherwise.

Clearly the sequence (A3xy,,,)€63,

Consider the sequence of scalars defined by agm, = (—1)”’” for all
l,me N.

Then the sequence (QmnZTimn) takes the following form

| (=D"*™Iimn, when n is odd  for all ,m €N
Umnlmn = () Fm2mn - otherwise.

Clearly (A3amnTimn) & €3

Hence 3 (A?) are not solid.

Result 3.4. The classes of sequences c3(A3), 3(A3), 3E(A3), 3 (A3)
and 3B (A3) are not convergence free in general.

Proof. We provide an example to prove the result:

Example 3.8. Consider the sequence defined by
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T 0, i¢f n=1, for all I,m e N
Imn = 9 otherwise.

Clearly the triple sequence (A3x,,)€c], 3, AR 3 and 3B,
Let the sequence (ymy) be defined by
)0, 4if n is odd for all ILme N
Yimn Imn, otherwise.
Clearly (A3ypnn)¢cd, e, 3R, 3 and ¢35.
Hence c3(A3), 3(A?%), SE(A3), 2, (A3) and A3B(A3) are not conver-
gence free.

Theorem 3.3. The classes of sequences c3(A?%), c3(A3), 3R(A3), £3,(A3)
and 3B (A?) all are sequence algebra.

Proof. It is obvious.

4. Acknowledgement.

The author would like to thanks to the University Grants Commission-
North Eastern Regional Office, Guwahati, India for given the financial sup-
port (Ref: No. F.5-330/2015-16/MRP/NERO/1082).

References

[1] A. Esi, Some new sequence spaces defined by a modulus func-
tion,Istanbul Univ Fen Fak Mat Derg., 55/56: pp. 17-21, (1996/97).

[2] A. Esi and B. C. Tripathy, Strongly almost convergent generalized dif-
ference sequences associated with multiplier sequences, Math. Slovaca,
57(4), pp. 339-348, (2007).

[3] A. J. Datta, A. Esi, B. C. Tripathy, Statistically convergent triple se-
quence spaces defined by Orlicz function, J. Math. Anal., 4(2), pp.
16-22, (2013).



696

[4]

[10]

[11]

[12]

Bimal Chandra Das

A. Sahiner, M. Gurdal and K. Duden, Triple sequences and their sta-
tistical convergence, Selcuk. J. Appl. Math., 8(2), pp. 49-55, (2007).

A. Pringsheim, Zurtheorie der zweifachunendlichenzahlenfolgen, Math.
Ann., 53, pp. 289-321, (1900).

B. C. Das, Some I-convergent triple sequence spaces defined by a se-
quence of modulus function, Proyecciones J. Math., 36(1), pp. 117-130,
(2017).

B. C. Das, Siz Dimensional Matriz Summability of Triple Sequences,
Proyecciones J. Math., 36(3), pp. 499-510, (2017).

B. C. Tripathy, On generalized difference paranormed statistically con-
vergent sequences, Indian J. Pure Appl. Math., 35 (5), pp. 655-663,
(2004).

B. C. Tripathy and B. Sarma, Statistically convergent difference double
sequence spaces, Acta Math. Sinica, 24(5), pp. 737-742, (2008).

B. C. Tripathy, B. Choudhary and B. Sarma., On some new type gen-
eralized difference sequence spaces, Kyungpook Math. J., 48(4), pp.
613-622, (2008).

B. C. Tripathy and H. Dutta., On some new paranormed difference se-
quence spaces defined by Orlicz functions, Kyungpook Math. J., 50(1),
pp. 59-69, (2010).

B. C. Tripathy and H. Dutta., On some lacunary difference sequence
spaces defined by a sequence of Orlicz functions and g-lacunary Al -
statistical convergence, Analele Stiintifice ale Universitatii Ovidius, Se-
ria Matematica, 20(1), pp. 417-430, (2012).

B. C. Tripathy and R. Goswami., On triple difference sequences of
real numbers in probabilistic normed spaces, Proyecciones Jour. Math.,
33(2), pp. 157-174, (2014).

E. Savas and R. F. Patterson, Double Sequece Spaces Defined by a
Modulus, Math. Slovaca, 61, pp. 245-256, (2011).

E. Saves and A. Esi, Statistical Convergence of Triple Sequences on
Probabilistic Normed Spaces, An. Univ. Craiova Ser. Mat. Inform.,
39(2), pp. 226-236, (2012).



[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

A new type of difference operator A on triple sequence spaces 697

H. Kizmaz, On certain sequence spaces, Canad. Math. Bull., 24(2), pp.
169-176, (1981).

I. J. Maddox, Sequece Spaces Defined by a Modulus, Math. Proc. Cam-
bridge Philos. Soc., 100, pp. 161-166, (1986).

M. Et and A. Esi, On Kothe-Toeplitz duals of generalized difference
Sequence Spaces, Bul. Malaysian Math. Sci. Soc., (Second Series), 23,
pp. 1-8, (2000).

M. Et and R. Colak, On some generalized difference sequence spaces,
Soochow J. Math., 21, pp. 377-386, (1995).

S. Debnath, B. C. Das, Some new type of difference triple sequence
spaces, Palestine J. Math., 4 (2), pp. 284-290, (2015).

S. Debnath, B. Sharma, B. C. Das, Some generalized triple sequence
spaces of real numbers, J. Nonlinear Anal. Opti., 6 (1), pp. 71-79,
(2015).

S. Debnath, B. C. Das, D. Bhattacharya, J. Debnath, Regular matriz
transformation on triple sequence spaces. Bol. Soc. Paran. Mat., 35
(1), pp. 85-96, (2017).

W. H. Ruckle, On perfect Symmetric BK-spaces, Math. Ann., 175, pp.
121-126, (1968).

Bimal Chandra Das

Department of Mathematics

Govt. Degree College, Kamalpur-799285
Tripura University

Dhalai, Tripura,

INDIA

e-mail : bcdas3744@Qgmail.com



