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1. Introduction

Fuzzy set theory, compared to other mathematical theories, is perhaps the most easily
adaptable theory to practice. The concepts of fuzzy sets and fuzzy set operations were first
introduced by Zadeh [32] in 1965 and subsequently several authors have discussed various
aspects of the theory and applications of fuzzy sets. In fact the fuzzy set theory has become an
area of active area of research in science and engineering for the last 46 years. Fuzzy set
theory is a powerful hand set for modelling uncertainty and vagueness in various problems
arising in the field of science and engineering. It extends the scope and results of classical
mathematical analysis by applying fuzzy logic to conventional mathematical objects, such as
functions, sequences and series etc. While studying fuzzy topological spaces, many situations

are faced, where we need to deal with convergence of fuzzy numbers.

As a generalization of ordinary convergence for sequences of real numbers, the notion of
statistical convergence was first introduced by Fast [7]. After then it was studied by many
researchers like Salat [21], Fridy [8], Connor [2], Maddox [12], Fridy and Orhan [9], Kwon
[11], Savas [22], Tripathy [26], Savas and Mursaleen [24]. Different classes of statistically
convergent sequences were introduced and investigated by Tripathy and Sen [30], Tripathy
and Dutta [27] etc. M&icz [13] extended statistical convergence from single to multiple real
sequences. Nuray and Savas [18] first defined the concepts of statistical convergence and

statistically Cauchy for sequences of fuzzy numbers.

Agnew [1] studied the summability theory of multiple sequences and obtained certain
theorems which have already been proved for double sequences by the author himself. The
different types of notions of triple sequences was introduced and investigated at the initial
stage by Sahiner et. al. [19], Some more works on statistical triple sequences are found on
Sahiner and Tripathy [20]. Savas and Esi [23], Esi [6], Kumar et al. [10], Tripathy and
Goswami [29], Dutta et al. [4] etc.

A fuzzy real number on R is a mapping X : R — L(=[0,1]) associating each real number
t € R with its grade of membership X (t). Every real number r can be expressed as a fuzzy
real number r as follows:

F(t):{l if t=r

0 otherwise

The a-level set of a fuzzy real number X ,0 < o <1,denoted by [X]”is defined as
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[X]* ={teR: X(t) > a}.

A fuzzy real number X is called convex if X(t) > X(s) A X(r)= min (X(s), X(r)), where
s<t<r.If there existst, € Rsuch that X(t,) =1, then the fuzzy real number X is called
normal. A fuzzy real number X is said to be upper semi-continuous if for each & >0,
X '[0,a+¢)), for all aeL is open in the usual topology of R.The set of all upper semi

continuous, normal, convex fuzzy number is denoted by R(L). The additive identity and

multiplicative identity in R(L) are denoted by 0and 1 respectively.

Let C(R")={AcR": A is compact and convex}. The space C(R") has a linear structure

induced by the operations A+B={a+b:acAbeB} and AA={la:aeA} for
A BeC(R") and A eR. Then &, (A B) = max{supibng”a—b||,{supinf||a—b|[}.
acA PE beB

acA
Then clearly (C(R"),5, ) is a complete metric space. Let X :C(R") — L.

The linear structure of C(R") induces the addition X + Y and scalar multiplication
AX, A eRinterms of a-level sets by, [X +Y]* =[X]* +[Y]*and [AX]* = A[ X]*; for each

O<a <],

1
Now we define, for each 0< p <oo, d, :(J‘é‘a(xa,ya)pda)’ and d_ =supd, (X“,Y").
0

O<a<l

Clearly d_(X,Y)=Ilimd (X,Y), with d  <dif p<q.
p—

Throughout the paper,d will denote d, with1< p <co.

Applying the notion of fuzzy real numbers, a fuzzy real-valued sequence was introduced and
it was studied by Nanda [14], Tripathy and Nanda [31], Das and Choudhury [3],

Subrahmanyam [25] etc. Recent works on fuzzy triple sequences are found in Nath and Roy

([15], [16], [17]).

2. Preliminaries and background

Throughout the article, c,c,, ¢ denote the spaces of convergent, null and bounded

sequences respectively.



A triple sequence can be defined as a function x: NxNxN — R(C)where N, R and C

denote e sets of natural numbers, real numbers and complex numbers respectively.

The notion of statistical convergence for triple sequences depends on the density of the

subsets of N x N x N. The notion of the asymptotic density for subsets of N x N x N as follows:
A subset E of N x N x N issaid to have density or asymptotic density o(E), if

p r

q
5,(E) = pLim D3> xe(nk,1) exists, where y is the characteristic function of E.

M=% k=1 1=

Obviously &,(E°) = p(NxNxN —E) =1-6,(E).

The concept of statistical convergence for triple sequences was first introduced by Sahiner et
al. [3] who have given main definition of statistical convergence and statistical Cauchy for
triple sequences x =(x,,) as follows:

A real triple sequence x =(x,,) is said to be statistically convergent to the number L, if for
each £>0, 5,({(n,k,1) e NxNxN :|x,, —L|>&})=0.

A real triple sequence x =(x,,) is said to be statistically Cauchy, if for each & >0, there
exists p=p(¢), g=q(&) and r =r(&) € N such that

O;({(n,k, 1) e NxNxN:

Xog — X

>¢}) =0.

par
A fuzzy real-valued triple sequence X =(X,,) is a triple infinite array of fuzzy real numbers

X, forall n,k,1 € N and is denoted by (X ) where X, , €R(L).

A fuzzy real-valued triple sequence X =(X,,) is said to be convergent in Pringshiem’s sense
to a fuzzy real number X, if for each &> 0, there exists n, =n,(¢),k, =k,(¢) and

I, =1,(¢) e Nsuch that d(X,,,X,)<e forall n>n;,k>k, and I >1,.

A fuzzy real-valued triple sequence X =(X,,) is said to be a Cauchy sequence, if for each

g >0, there exists p=p(¢), q=0q(e) and r =r(&) € N such that
o5 ({(n,k,1) e NxNxN:d(X,4, X)) 2¢})=0.
A fuzzy real-valued triple sequence X =(X,,) is said to be bounded if supd(X,,,0)<oo.
nk,l
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A fuzzy real-valued triple sequence X =(X,) is said to be statistically convergent in
Pringsheim’s sense to the fuzzy vreal number X,, if for all &>0,

Sy({(n k1) e NxNxN:d(X 0, Xo) > £3) =0. We write stat, - lim X, = X,.

A fuzzy real-valued triple sequence X =(X ) is said to be statistically null if it is statistically

convergent to zero.
A fuzzy real-valued triple sequence X =(X,,) is said to be statistically bounded if there exists

a real number 4 such that &,({(n,k,1) e NxNxN :d(X,,,0)> z3)=0..

A fuzzy real-valued triple sequence X =(X,,) is said to be statistically Cauchy if for every

& >0, there exists p=p(e), g=q(g) and r =r(&) € N such that
O ({(nk, 1) e NxNxN:d(X 4, X, ) 2e}) =0.

A fuzzy real-valued triple sequence X =(X,,) is said to be statistically regularly convergent

if it convergent in Pringsheim's sense and in addition the following statistical limits holds:

stat, —lim X, =L, (k,1 € N);
stat, —llim X =Ly (0, 1eN);
and stat, — !im X =L, (nkeN);

Let (X,,)and (Y, )be two triple sequences of fuzzy real numbers, then we say that

Xoa =Y, foralmostall n, k and I (in short a. a. n, kand I) if

S {(nk,)eNxNxN: X, #Y.q}H=0.

A fuzzy real-valued triple sequence space E" is said to be solid if (v, )eE" whenever

(X,q)€E" and d(Y,,,0)<d(X,,,0) forall n,k,IeN.

A fuzzy real-valued triple sequence space EF is said to be monotone if EF contains the
canonical pre-image of all its step spaces.

A fuzzy real-valued triple sequence space E© is said to be symmetric if <Xﬂ(nkl)>e EF,

whenever (X,,)€E" where 7 isapermutation on N x N x N.
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A fuzzy real-valued triple sequence space EF is said to be sequence algebra if

(X0 ®Yyq) € EF, whenever (X, ),(Y,,) €EF.

A fuzzy real-valued triple sequence space EF is said to be convergence free if (Yye)€EF

whenever (X, ,)eE". and X =0 implies Y, =0.

Remark 2.1. If a sequence space E" is solid, then it is monotone.

Throughout the article (W), (¢%)5, (TT)5, (€7)5.(€F)E, (Cy )L denote the spaces of

all, bounded, statistically regularly convergent, statistically regularly null, statistically
convergent in Pringsheim’s sense and statistically null in Pringsheim’s sense triple sequence

spaces of fuzzy real numbers respectively.

Further the following bounded fuzzy real-valued triple sequence spaces are introduced:

€"):” =€) N (L)

(€ )z =(C )3 N(L2)a

€")z =€) (L)

(€5)3" = )5 N (L)

From the above definitions, it is clear that (c)f < (C7)%,(c,)f = ()5, (©)F <()and
(co)5® = (T )5° and the inclusions are proper.

Now we give the definitions of Cesao summability and p-Ces&o summability of fuzzy real-
valued triple sequences.

A fuzzy real-valued triple sequence <Xnkl> is said to be Ces&o summable to a fuzzy real

number X,, if lim d[i(iiixn“), xojzo.

Uy, W0 UVW 3= k=

A fuzzy real-valued triple sequence <Xnkl> is said to be strongly p-Cesao summable to a

uv W=l UVW 22 k3

fuzzy real number X,, if lim [i Z”:ZV:ZW:[d(Xnk“XO)]pJZO_



The space of all strongly p-Ces&o summable triple sequences of fuzzy real numbers is

denoted by (w")".

3. Main Results:

The following result is the decomposition theorem for statistically convergent fuzzy
real-valued triple sequence space.

Theorem 3.1. The following statements are equivalent:

(i) The triple sequence (X,,) of fuzzy real numbers is statistically convergent to X,,.

(i) There exists a triple sequence (Y,,)e(c"); suchthat X, =Y,, fora.a.n, land k.
(iii) There exists a subset M ={n_,k,,1.)) e NxNxN:p,q,r e N} of NxNxN such that
o(M) =1 and <ankqlr>e(CF)§.

Proof. (i) = (ii) Let stat, _n,Li,mw X = X,. Then for every ¢ >0,

S ({(nk, ) eNxNxN:d(X,,,X,)=¢})=0.

Now selecting the increasing sequences (T;), (U;)and (V;) of natural numbers such that

if p>T;,qg>U;and r>V,,then l{(n,k,l)eNxNxN:nsp;kSq;Isr:d(Xnk,,XO)z1}<1_,
par j

J
where |E| denote the cardinality of the set E.

Define the sequence (Y, )as follows:

Yo =X if N<Tor k<U, or 1<V,

Next for all (n,k,I) with T, <n<T

ja OFr U <k<U;,, orV,<l<v,,,

let Y, = X, if d(X, 4, X,) <1_,otherwise, You =X,
J
We prove that (Y,,,) converges to X,.
. : 1
Let & > 0be given and we choose j such that ¢ < T

For n>T,,k >U;and | >V;, we find that d(Y,,, X,) <e.
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The fact that Y., = X, for a.a. n, k and |. follows from the following inclusion:

LetT <n<T. U <k <U

j+1e j+1

andv <1l <V.., then

j+1

{(nk,DeNxNxN:n<p;k<g,l<rand X, , #Y.u}

g{(n,k,l)eNxNxN ‘n<p;k<q,l <rand d(Xnk,,Xo)zi}
J

3i|{(n,k,|)eNxNxN n<pk<gl<rand X, =Y,}X

par

1 1
<{(nk|)eN><NxN n<p;k<q,l <rand d(Xnk,X)>}<

par J i
= lim —\{(nkl)eNxNxN n<pk<gl<rand X, #Y,}=0.

p,q,r—o pqr
(ii) = (iii) Let there exists a sequence (,,) e (c); such that X, =Y, fora.a.n, kandI.
Let M ={nk,1)e NxNxN: X, =Y} then p(M)=1. Now enumerate M as
M ={n,.Kk,.l,) e NxNxN: p,q,r € N} on neglecting the rows and columns those contain
finite number of elements. Clearly 5,(M) =1 and d(X, . X,) =d(Y,, . X,) >0 as

p.q,r —co. This implies (X, }<(E");.

(iii) = (i) Let there exists a subset M ={n_,l_,k,)eNx N xN:p,q,r e N}of NxNxN such

prlg K
that p(M)=1and (X, ().
Then by definition, we have d(X,, ,, ,X,) >0aS p,g,r >
Forany & >0, let A:{(n,k,l):J(Xnkl,xo)<g}and B={(n,k,|):d(xnk,,0)<;}
Then clearly
5,(A) =5,(B) =1. Let E=ANB, then 5,(E) =1

S {(n k1) e NxNxN:d(X,,,X,)<e})>8,(E) =1.

S,{(nkI)e NxNxN:d(X,,, X,)=£})=0.

Hence stat, — lim X ,=X,. =m

n,k,l—w



Theorem 3.2. A triple sequence <Xn,k> of fuzzy real numbers is statistically convergent, if and

only if (X, ) is a statistical Cauchy sequence

stat, — lim X, =X,.
Proof. Let k-

Then foreach £ >0, 6,({(n,k,1)e NxNxN:d(X,,, X,)>€})=0.
Choosing numbers p, g and I such that d (X ., X,) = &.

Now let
A={(n,k,)eNxNxN,n<u,k<v,I<w:d(X 4, X )=}
B={(nk,)eNxNxN,n<u,k<v,I <w:d(X,, X,)=¢}
C={(p,a,r) e NxNxN:d(X,, X,)>¢e},

then A = B UC and therefore p(A) < p(B)+ p(C) =0. Hence(X ) is statistically Cauchy.

Conversely, let (X ) be statistically Cauchy. Then for a given & > 0, there exists

Ny (£),k, (£)and 1y(2) € N such that &, ({(nk,1) € Nx NxN:d (X, X o) > £3) = 0.

If possible let (X ) be not statistically convergent. Then there exist p,q,r e N such that

05(A) =0, i.e. A has triple natural density zero, where

A={(n,k,1) e NxNxN,n<u,k <v,I gw:d(Xnk,,qur)Zg}.
Hence o,(E) =1, where E={(n,k,1)e NxNxN,n<u,k<v,I <w:d(X X ) <&}

In particular, we can write

A(X g X o0r) S20(X s Xg) SE  eovmereeeeeeesesenn ),

par
if d(Xnk,,X0)<§.

Since (X,,) is not statistically convergent, &,(B) =1, where

B={(n,k,)eNxNxN,n<u,k<sv,I <w:d(X,4,X,)=¢}

ie. o;({(n,k,)eNxNxN,n<u,k<v,I <w:d(X,,,X,)<e})=0.

Therefore by (1),



S {(nk, N eNxNxN,n<uk <v,I<w:d(X,,X,,)<e}h=0.
i.e. 5,(A) =1, acontradiction. Hence (X,,) is statistically convergent. m

Theorem 3.3. (i) Let P € ©.)- If a triple sequence (Xw) of fuzzy real number is

strongly p-Ces&o summable to a fuzzy number X, then it is also statistically convergent

to X,.

(ii) Let p e (0,). If a bounded triple sequence (X ) of fuzzy real number is statistically

convergent to X,, then it is strongly p-Ces&o summable to X,.

Proof. (i) Let (X,,)e(W")" be such that (X,,) is strongly p-Ces&o summable to a fuzzy

number X,. Then [im d(%(iiixm), Xo]=0-

UV W n=l I=1 k=1

Now for any & >0,

1 u \ W 1
—_— d(X 4 X) ") =2 —H(n,k, D) eNxNxN:n<ul <vk<w:d(X,,, X,)") =€}
UVWZ;‘,Z:;;( (X X)) UVW|{( )€ NxNx (X X)) 8}{

o lim i}{(n,k,l)eNxNxN:nSU;ksv,ISW;d(Xnkl,Xo)p)zg =0.
U,V,W—)OOUVW

ie. 5,({(nk 1) eNxNxN:d(X ,X,)" =e}) =0.

sstat, - lim X, =X,.

n,k,l—0

Again for a bounded triple sequence (X,,), let stat, - Iklpw X =X,

Let K =d(X,,,0)+d(X,,0).
Let &> 0 be given, then there exist u,,Vv,,w, such that

1

uvwi

&

1
{(n,k,l)eNxNxN ‘n<uk <v,|<w;d(Xnk,,X0)>[—]p}

&

<—l
2 2K?

forall u>ug,,v>v, and w>w,.
Let Luwvz{(n,k,l)eNxNxN:ngu;kSV;Isw;d(Xnk,,Xo)p2%}
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Now for all u>u,,v>v,andw>w,,

LYY (@K X))

UVW{M PACIET O )}+—{ 35S (A (X s Xo) )}

1)Ly (KDL

<i uvw— KP +uvwe
uvw 2K P 2

u Vv W

L aim = 333 [d (X Xo)] =

uvwee UVW o k3 e
Hence (X, ) is strongly p-Ces&o summable to X,. m

In view of the above theorem and using standard technique, the following results can be

obtained.
Corollary 1. Let 0<p<qg<oo. Then (W) c(W")” and (W")” N (¢F)” =(wF)T n(¢F)7.

Corollary 2. If a bounded triple sequence < nkl> of fuzzy real number is statistically

convergent to X,, then it is Ces&o summable to X,.

Remark 3.1. The converse of the Corollary 2 is not necessarily true.
This follows from the following example.

Example 3.1. Let X =(X ) be defined as X, = (-1)", forall k, I. Then

w

im 333X =0,

u,v,w—oo uVW =1 k=1 1=1
i.e. Xis Cesao summable but obviously X is not statistically convergent. m

Remark 3.2. If X=(X,) is unbounded triple sequence of fuzzy real number, then X is

statistically convergent but X may not be strongly p-Ces&o summable.

This remark follows from the following example.

Example 3.2. Let X =(X,) e R(L) be defined as

For n=i%,ieN and forall k,1 N,

11



t
1+ —, for -/n<t<O0
/_n )
Xnkl (t) = t
1-—, for 0<t<4/n
/_n 1
0, otherwise.

For n=i%,ieN and forall k,leN, X, (t)=0.

The sequence X is unbounded and statistically convergent to 0.

Butforp=1, fim —— > 33" (d(X,,,0)") =1

uvw=o UVW NS v 1=

Hence X is not strongly Ces&o summable to 0. m

Theorem 3.4. The triple sequence spaces (C; )5, (C; )5, (Cy)S° are complete under the

metric p defined by o(X,Y)=supd (X, ,Y.q)-
nk,l
Proof. Let (x ) be a Cauchy sequence in (C; );. Let >0 be given.
Then for each x© = (x,,,"}e ()5,
p(X®, xD)<g, foreach i, j=n, (1)

= supd(X 9, Xédl))<%, foreach i, j>n,.

nk,l
= d(X®, xg¢3)<§, foreach i,j>n, and nk,leN.

= <xr<jk>,>;jl is a Cauchy sequence in R"(L). Since R"(L) is complete, so <X§L).>°°

i=1l

is convergent for each n, k,l € N.

; (i) _
Let !EE Xoa =X foreach n k1eN

There exists a set A :{(n,k,l)eNxNxN:d(ng),,Xnkl)<;}chNxN such that §,(A)=1 as
I — 0.
Let i, be such 5,(A)=1-y, for i>i,,

where 7 is a small positive real number. We have
12



A i i ~ & &
d(Xpq.0) <X X)) +d (X, 0) <7+ =

Then there exists a set g z{(n,k,n e NxNxN:d(X® . 0) <;}

For i>i,, let c,=ANB.

Then &,(C,)=6,(A)N&,(B)=1-y.

~1im8,(C;) =1.

This implies (X ,,)e(cf)?. Hence (X, )€ (Cy )3 is complete.
Similarly the other cases can be established. m

Theorem 3.5. The triple sequence spaces (¢..),, (€7 ),. (€7 )5, (€F)E, (cF )5 are solid and

monotone.

Proof. Let (x ) and (Y,,) be two fuzzy real valued triple sequences such that
d(Y.,, ,0)<d(X,,,0), forall n kIleN.

Let &>0 be givenand let (Y, )€ Z, where Z =(c]),,(c) )5, (5 )5, (5 ).
Then the solidness of the spaces Z follows from the following inclusion relation:
{(n,k, 1) eNxNxN:d(Y,,,0)>c={(nk,1)eNxNxN:d(X,,,0) =},
Also by Remark 2.1, it follows that the spaces Z are monotone.

Similarly, the solid and monotone property of the space (22)3 can be proved. m

Proposition 3.6. The triple sequence spaces (c),,(c7):,(c7)5,(c)5® are not solid and

not monotone.

Proof. The spaces (C"),,(C"),(CF)X,(CcT)E® are not solid. This follows from the

following example.

Example 3.3. Consider the sequence <Xnk,> defined as follows:

For n=i%,ieN and forall k,l €N,

13



[1+%Hj; for -(n+3)<t<0,
Xnkl(t):

[1— t j; for 0<t<(n+3),
n+3

0; otherwise.

X —1, otherwise.
Then (X, )€Z, where Z =(c"),,(€)5,€")5. 7).
Now consider the sequence (Y,,) € R(L) defined as follows:

For n=i%ieN andforall k,l eN,

[1+l); for - n<t=<0,
n

Y (t)= [ t

1——]; for O0<t=<n,
n

0; otherwise.

For n=i?,ieN and forall k,1 N,

Vo L for (n+k+1) odd,
13T for (n+k+1) even.

Then d(Y,, ,0)<d(X,, ,0), forall n kIeN.

But (Y,,)¢Z, where Z=(c"),,(c);, ()5, (€")5.

Hence the spaces are not solid. Therefore the spaces are not monotone. m

Proposition 3.7. The spaces (C; ),, (C; )5, (Cy )5, (S )5, (€7),, (€F)E,€F)E, cH)F

are not convergence free.

Proof. The proof of the result follows from the following example.

Example 3.4. Consider the (X4} in R(L) defined as follows:

For n=i%,ieN andforall k,l eN,

14



1

1+(n+k+Dt; for - <t<O0
X () = n+k+I1
nkl()_ 1
1+(n+k+Dt; for 0<t< ,
n+k-+I1

0; otherwise.

X =0, otherwise.
Then (X, )€Z, where Z =(C; )5.(Cy )5, (Cs )5, (s )5, €F),, €F)5.€F)5, 7).
Now consider the sequence (Y,,) € R(L) defined as follows:
For n=i%,ieN andforall k,1 N,

1+ t

; for -(n+k+1)<t<0,

n+k+1"
Yo () = t
1+ ; for 0<t<(n+k+1),
n+k+1
0; otherwise.

Yo =0, otherwise.
Then (Y, )& Z, where Z = (€5 ), (€5 )5, (€)%, €)™, (€)s. (€F)E,(€F)F,(CF)®.
Hence the spaces are not convergence free. m
Proposition 3.8. The spaces (C; )5, (Cs )%, (T )5, (T3 )52, (€))L, (€F)E, (€T)5, (€™)F
are not symmetric.
Proof. The proof of the result follows from the following example.

Example 3.5. Consider the (X4} in R(L) defined as follows:
For n=i%,ieN andforall k,1 N,

1+L; for -3¥/n<t<o,
nkl - t

1-——: for 0<t<3%/n,
/n

0; otherwise.

X =0, otherwise.
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Then (X,,)eZ, where Z =(€; );,(Cy )3,(C; )3, (Cs )5 (€7 )5, (€73, (€7 )3, (€75
Now let us consider the sequence (Y,,,) the rearrangement of (X,,) in R(L) as follows:

For m and k odd and for all ne N,

1+£; for -n<t<0,
n

Ynkl (t) =

1—£; for 0<t<n,
n

0; otherwise.

Yo =0, otherwise.
Then <Ynkl> & Z’ Where Z = (EOF )37(60': )?',: ’ (COF )3}? ) (c_:'OF EB 1 ((_:F )3’ ((_:F )'s H ((-_:F )3’? ) (EF ?}?B "
Hence the spaces are not symmetric. m

Theorem 3.9. The spaces (C; )5, (Cy )5, (Cy )5, (€5 ), (CF),, (€T)E, (€75, (c™)5P are

sequence algebras.

Proof. Consider the space (C; ).

Let 0<e <l and (X.q)(Yoa) € (s )s.

Then the result follows from the following inclusion relation.
{(nk,)eNxNxN:d(X,, ®Y,,,0) <ec}c
{(nk,1)eNxNxN:d(X,,,0)<sru{(nk 1) e NxNxN:d(Y, ,0) <&}

Similarly, the result for the other sequence spaces can be established. m

Conclusion:

We have introduced and studied the notion of different types of statistically convergent and
statistically null fuzzy real-valued triple sequences. Some algebraic and topological properties
of the introduced spaces are studied. Also the fuzzy real-valued Cesao summable triple
sequence space is introduced. A relation between strongly p-Ces&ao summability and bounded

statistically convergent triple sequences is derived.
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