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1. Introduction

The idea of rough convergence was first introduced by Phu [12-14] in finite
dimensional normed spaces. He showed that the set LIM is bounded,
closed and convex; and he introduced the notion of rough Cauchy sequence.
He also investigated the relations between rough convergence and other
convergence types and the dependence of LIM on the roughness of degree
r.

Aytar [1] studied of rough statistical convergence and defined the set
of rough statistical limit points of a sequence and obtained two statistical
convergence criteria associated with this set and prove that this set is closed
and convex. Also, Aytar [2] studied that the r— limit set of the sequence
is equal to intersection of these sets and that r— core of the sequence is
equal to the union of these sets. Dindar and Cakan [11] investigated of
rough ideal convergence and defined the set of rough ideal limit points of a
sequence The notion of I— convergence of a triple sequence spaces which
is based on the structure of the ideal I of subsets of N x N x N, where N
is the set of all natural numbers, is a natural generalization of the notion
of convergence and statistical convergence.

Let K be a subset of the set of positive integers N x N x N and let
us denote the set K;py = {(m,n,k) € K:m <i,n <jk</{}. Then the
natural density of K is given by

6 (K) = limy oo | Z»;-Jf‘ ;

where |K;j¢| denotes the number of elements in Kjjy.

First applied the concept of (p,q)—calculus in approximation theory
and introduced the (p, q)-analogue of Bernstein operators. Later, based on
(p, q)-integers, some approximation results for Bernstein-Stancu operators,
Bernstein- Kantorovich operators, (p, ¢)—Lorentz operators, Bleimann-Butzer
and Hahn operators and Bernstein-Shurer operators etc.

Very recently, Khalid et al. have given a nice application in computer-
aided geometric design and applied these Bernstein basis for construction of
(p, q)—Bezier curves and surfaces based on (p, ¢)—integers which is further
generalization of g-Bezier curves and surfaces.

Motivated by the above mentioned work on (p,q)—approximation and
its application, in this paper we study statistical approximation properties
of Bernstein-Stancu Operators based on (p, ¢)—integers.

Now we recall some basic definitions about (p,q)—integers. For any
u,v,w € N3, the (p, ¢)—integer [uvw], , is defined by
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[0]p,q := 0 and [uvw]p, = &2:;& if u,v,w > 1,

where 0 < ¢ < p < 1. The (p, g)—factorial is defined by

[0]p,4! == 1 and [uvw]l, 4 = [1]p.¢[2]pq[vvw]pq if w,v,w > 1. and
u, v, w, m,n, k € N.

Also the (p, q¢)—binomial coefficient is defined by

( u > < v ) < w ) _ [u]lp.q [V]!p.q [w]!.q
m n k v m)lpglu—mllpq g lv—nllpg [Ellpglw— K]y

for all u,v,w,m,n, k € N with (u,v,w) > (m,n, k).
The formula for (p, ¢)—binomial expansion is as follows:

(azx + by);?;w =

u v w (
m=0 2n=0 >_k=0P
(um) (vn) (wk)p,q a(u—m)—i—(v—n)-i—(w—lc)bm—l—n—‘,—kx(u—m)—l—(v—n)—i-(w—k)y7n—|-n—|—k:7

(@ +19)“" = (z+y) (pr + qv) (PPz + ¢2y) - - (p(u71)+(v71)+(w71)$ + q(u71)+(v71)+(w71)y) :

u—m)(u—m—1)+(v—n)(v—n—D+(w—Fk)(w—k—1) m(m—1)4+n(n—1)+k(k—1)
2 2

P.q

1- x)gzw = (1—2)(p— qz) (pz _ q2x) o (p(u—1)+(v71)+(w—1) _ q(u—1)+(v71)+(w71)m> :
and

(x);rfgk — (px) (pzx) - (p(u71)+(v71)+(w71)m) _ pm(m71)+n(;fl)+k(k71)'

The Bernstein operator of order (r,s,t) is given by

Byt (fa .’L') =
S0 S heo f (22E) ( r ) ( s ) ( : ) Kk (1 — ) ED

m=0 =n= = rs m n

where f is a continuous (real or complex valued) function defined on [0, 1].
The (p, q)— Bernstein operators are defined as follows:

Brst,pﬂ (fv J}) =
1 t r S t m(m—1)4n(n—1)+k(k—1) k
pr(r—1)+s(s2—1)+t(t—1) > m=0 2-n=0 Zk:e( m ) ( n ) ( k ) p 2 gmnt
—m—1 —n—1 t—k—1
e o = g TIS 0 (02 — qm2a) IS (o — gosa)
[m], g[nl, o[kl
f<p(mr)+(nS)f(i:t)p[:]p_’qp[;]ﬁq[t]?’q‘f'ﬂ) , L S [0; ]-] ook

Also, we have

(1 -a)y =
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mAn+k p(rfm)(rfmfl)+(sfn)((isfnf1)+(t7k)(t7k:71) m(mfl)Jrn(Zfl)Jrk:(k:fl)

Zrm:() 2781:0 22:0 (_1)

r S t mantk

(p, )—Bernstein-Stancu operators are defined as follows:
S’I”St,p,q (f7 1:) =

1 r s ¢ r S t m(m—1)+n(n—1)+k(k—1) k
D rs(s—D1i(—1) > m=0 2_n=0 Zk_0< ) ( ) < k )P 2 gt
- m n

56" 0 — o) 575 Y 0 - q2) T L P (0 = g)

pr=mAH R ] (0] (K],
( [T]pﬁq[s]p,q[t];q%rup q™p.q > , T € [0, 1] Cek ok

p

Note that for n = p = 0, (p, q) —Bernstein-Stancu operators given by ()
reduces into (p, ¢) —Bernstein-Stancu operators. Also for p = 1, (p, ¢) —Bernstein-
Stancu operators given by (%) turn out to be ¢g—Bernstein-Stancu operators.
Throughout the paper, R denotes the real with metric (X, d). Consider
a triple sequence of Bernstein stancu polynomials (By.k (f,x)) such that
(Bpnk (f,x)) € R,m,n, k € N3.
Let f be a continuous function defined on the closed interval [0, 1]. A
triple sequence of Bernstein-Stancu polynomials (Systpq (f,2)) is said to
be statistically convergent to 0 € R, written as st — lim x = 0, provided
that the set

K= {(m,n, k) € N®: |Spstpq (f,7) = (f,7)| > €}

has natural density zero for any € > 0. In this case, 0 is called the statistical
limit of the triple sequence of Bernstein-Stancu polynomials. i.e., § (K,) =
0. That is,

limr,s,t—»oo% ‘{(m7 n, k) < (p7Qaj) : |Srst7p,q <f7 37) - (f? {L')‘ > €}| =0.

In this case, we write § — limSystp.q (f, ) = (f, ) or Spstpq (f, ) =9

(f,z).

The theory of statistical convergence has been discussed in trigonomet-
ric series, summability theory, measure theory, turnpike theory, approxi-
mation theory, fuzzy set theory and so on.

A triple sequence (real or complex) can be defined as a function x :
NxNxN — R(C), where N, R and C denote the set of natural numbers,
real numbers and complex numbers respectively. The different types of
notions of triple sequence was introduced and investigated at the initial by
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Sahiner et al. [15,16], Esi et al. [3-8], Datta et al. [9],Subramanian et al.
[17], Debnath et al. [10] and many others.
A triple sequence © = (Zy,k) is said to be triple analytic if

1
SUDm.m k | Tk | T TE < 00.

The space of all triple analytic sequences are usually denoted by A3.

The set of fuzzy real numbers is denoted by (f, X)(R), and d de-
notes the supremum metric on (f, X) (RS). Now let r be nonnegative
real number. A triple sequence space of Bernstein-Stancu polynomials of
(Srstp,q (f, X)) of fuzzy numbers is r— convergent to a fuzzy number (f, X)
and we write

Srstp.g (f, X) =" (f,X) as m,n, k — oo,
provided that for every e > 0 there is an integer me, ne, ke so that
d(STStJ%q <f7X) ) (f?X)) <r-+e whenever m Z Me, M 2 77,5,/{7 Z ke-

The set LIM"Systp.q (f, X) :={(f,X) € (f, X) (R?) : Spstpq (f, X) =" (f,X),
as m,n, k — oo} is called the r— limit set of the triple sequence space of
Bernstein-Stancu polynomials of (Systp.q (f, X)) -

A triple sequence space of Bernstein-Stancu polynomials of fuzzy num-
bers which is divergent can be convergent with a certain roughness degree.

For instance, let us define

n(X), if(m,n,k) are odd integers,
Srstpq (f X) =3 p(X), otherwise ,

where
X, if X €[0,1],

] —x 4o ix e,
n(X) = 0, otherwise

and
X -3, ifX €]3,4],

) —X+5, ifX €[4,5],
p(X) = 0, otherwise
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Then we have where

¢, ifr < 3,
LIM"Systpq (f,X) =14 [p—r1i,n+r1], otherwise ;,

where 71 is nonnegative real number with

w—ri,n+r] = {Srst,p,q (f,X) e (f,X) (Rg) i =11 < Srstpg (f, X)
<n+mr}.

The ideal of rough convergence of a triple sequence space of Bernstein-
Stancu polynomials can be interpreted as follows:

Let (Spstpq (f,Y)) be a convergent triple sequence space of Bernstein-
Stancu polynomials of fuzzy numbers. Assume that (Systpq (f,Y)) cannot
be determined exactly for every (m,n, k) € N3. That is, (Srstp,q (f,Y)) can-
not be calculated so we can use approximate value of (Systp 4 (f,Y")) for sim-
plicity of calculation. We only know that (Systpq (f,Y)) € [lmnks Amnk] »
where d (ftmnks Amnk) < 7 for every (m,n,k) € N3. The triple sequence
space of Bernstein-Stancu polynomials of (S, pq (f, X)) satisfying
(Srstpg (f, X)) € [tmnk, Amng) , for all m,n, k. Then the triple sequence
space of Bernstein-Stancu polynomials of (Systpq (f, X)) may not be con-
vergent, but the inequality

d (Srstpg (f, X)) (f, X)) < d(Srstpq (fs X) s Srstpg (f,Y)) +
d (Srst,p,q (f,Y),(f,Y)) <r+d (Srst,p,q (f,Y),(f,Y))

implies that the triple sequence space of Bernstein-Stancu polynomials
of (Srstp,q (f, X)) is r— convergent.

In this paper, we first define the concept of rough convergence of a
triple sequence space of Bernstein-Stancu polynomials of fuzzy numbers.
Also obtain the relation between the set of rough limit and the extreme
limit points of a triple sequence space of Bernstein-Stancu polynomials of
fuzzy numbers. We show that the rough limit set of a triple sequence space
of Bernstein-Stancu polynomials is closed, bounded and convex.

2. Definitions and Preliminaries

A fuzzy number X is a fuzzy subset of the real R3, which is normal
fuzzy convex, upper semi-continuous, and the X° is bounded where X0; =
c{z e R3: X (z) > 0} and cl is the closure operator. These properties
imply that for each « € (0,], the a— level set X“ defined by
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X ={zeR*: X (z) > a} = |X*, X"

is a non empty compact convex subset of R3.
The supremum metric d on the set L (R?) is defined by

d(X,Y) = supsepo,1ymaz (]Ka -Y“, )Ya - 7a‘> .

Now, given X,Y € L (R?), we define X <YV if X*<Y%and X" <Y"
for each a € [0,] .

We write X < Y if X <Y and there exists an ag € [0,1] such that
X <Y or X0 <Y,

A subset E of L (R?) is said to be bounded above if there exists a fuzzy
number g, called an upper bound of F, such that X < u for every X € E.
1 is called the least upper bound of F if u is an upper bound and p < ,u/
for all upper bounds ,u,.

A lower bound and the greatest lower bound are defined similarly. F is
said to be bounded if it is both bounded above and below.

The notions of least upper bound and the greatest lower bound have
been defined only for bounded sets of fuzzy numbers. If the set E C L (R?)
is bounded then its supremum and infimum exist.

The limit infimum and limit supremum of a triple sequence spaces
(Ximnk) is defined by

LMk —ooSUP Xmnk := inf Bx.

where
Ax :={p € L(R3) : Theset {(m,n,k) € N3: X, < pu}isinfinite}
Bx :={u € L(R®) :The set {(m,n, k) € N3: X,ux > pu}isinfinite} .
Now, given two fuzzy numbers X,V € L (R3), we define their sum as
Z=X+Y where Z* =X +Y%and Z° = X" +Y “ forall a € [0,1].
To any real number a € R3, we can assign a fuzzy number a; € L (R3) ,
which is defied by

1, ifzx=a,
ai (z) =4 0, otherwise

An order interval in L (R?) is defined by [X,Y]:={Z € L(R3) : X < Z <Y},
where X,Y € L (R3).

A set E of fuzzy numbers is called convex if Ay + (1 — X) p2 € E for
all A € [0,1] and g1, p2 € E.
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3. Main Results

3.1. Theorem

Let f be a continuous function defined on the closed interval [0,1]. A
triple sequence of Bernstein-Stancu polynomials of (Systp.q (f, X)) of real
numbers. If (f,X) € LIM"S, s pq (f,X), then

diam (lim sup Srstpq (f, X),(f, X)) <r and

diam (liminf Systpq (f, X),(f, X)) <7

Proof: We assume that diam (lim sup Sy pq (f, X),(f, X)) > .
Deﬁne €= (lzm sup STSt,P,q(frx)v(fvx))fr

& . By definition of limit supremem,
we have that given mﬁ,ne,ké € N3 there exists an (m,n,k) € N3 with
m > mlg,n > né, k> k‘é such that diam (lim sup Systpq (f, X), (f, X)) <&
Also, since Systpq (f, X) =" (f,X) as m,n,k — oo, there is an integer

1" "

"
mg,ng, k; so that

! !

d(STSt7p7q (f>X)7(f7X)) <r+e€

" 1" "
whenever m > mz,n > n;,k > k;. Let
! i i 1 " 1"
(me, ne, ke) :== max {(mg, Ng, kg) , (mg,ng,kg)} )

There exists (m,n, k) € N3 such that m > mg,n > ng, k > kz and
diam (lim sup Systpq (f, X), (f, X)) < (f, X) diam (lim sup Systpq (f, X),
Srstp.q (f, X)) + diam (Spst pq, (f, X))

<é+r+e

<r+2€

=1+ diam (lim sup Systpq (f, X),(f, X)) —7r
= diam (lim sup Systpq (f, X),(f, X)).

The contradiction proves the theorem. Similarly,
diam (lim inf Srspq (f, X), (f, X)) < r can be proved using definition of
limit infimum.

3.2. Theorem

Let f be a continuous function defined on the closed interval [0,1]. A
triple sequence of Bernstein-Stancu polynomials of (Systp.q (f, X)) of real
numbers. If LIM"S,s pq (f, X) # ¢, then we have

LIM" Syt pq (f, X) C [(limsupSystpq (f, X)) —r1, liminfSystpq (f, X)) +11].
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Proof: To prove that (f, X) € [(limsupSystpq (f, X)) — 71,
(liminfSrst,p;q (f, X))+ rl} for an arbitrary (f, X) € LIM"Systpq (f, X),

ie.,
(limsupSystpq (f, X)) —r1 < (f, X) < (liminf Syt pq (f, X)) +11.

Let us assume that (limsupSystp,q (f, X))—r1 < (f, X) does not hold.Thus,
there exists an ag € [0, 1] such that

(limsupSTst,pyq (f, X)O‘O) —r1> (f,X)* or
(limsupSmnk (f,X)aO) —r ><(f,X)

holds i.e.,

(timsupSrsspq (£, X)) = (£, X)% > r1 or
(lz’msupSrstyp,q (f,X)%) - < (f,X)aO > 1.

On the other hand, by theorem (3.1) we have

<7y and

£70]

’(limsupSrst,pg (f,X)aO) - (f, X)*
)(limsupSrstyp,q (f,X)ao) - < (f,X)

<r.

We obtain a contradiction. Hence we get (limsupSystpq (f, X)) —r1 <
(f,X). By using the similar arguments and get it for second part.

3.3. Note

The converse inclusion in this theorem holds for f be a continuous function
defined on the closed interval [0,1]. A triple sequence of Bernstein-Stancu
polynomials of (Syspq (f, X)) of real numbers, but it may not hold for
triple sequences of Bernstein-Stancu polynomials of fuzzy numbers as in
the following example:

Example: Define

o X + 1, i X €[0,1],

Srstpq (f, X) = 0, otherwise

and


rvidal
Cuadro de texto
791


792 M. J. Bharathi, S. Velmurugan, A. Esi and N. Subramanian

1, if X e[0,1],
(f,X)=1< 0, otherwise

Then we have [(f,X) — Syepq (,X) | = 1-0] =1,
i.e., d(Srstpq (f, X),(f, X)) > 1for all (m,n, k) € N3. Although the triple
sequence spaces of Bernstein-Stancu poynomials of (Systpq (f, X)) is not
convergent to (f, X), limsupSrst pq (f, X) and liminf Sy pq (f, X) of this
triple sequence space of Bernstein-Stancu polynomials are equal to (f, X).
Hence we get

L € [limsupSyst.pg (f; X) = (3) s liminf Seatpg (f, X) + (3), ] but
(f,X) ¢ LIM3Sys54 (f, X).

3.4. Theorem

Let f be a continuous function defined on the closed interval [0,1]. A
triple sequence of Bernstein-Stancu polynomials of (Systp.q (f, X)) of real
numbers converges to the fuzzy number (f, X), then

LIM Spstpq (f,X) = Sr ((f, X)) == {n € (f, X) (R?) : d (u, (f, X)) <7}

Proof: Let ¢ > 0. Since the triple sequence space of Bernstein-Stancu
polynomials of (Systp.q (f, X)) is convergent to (f, X), there is an integer
Me, Ne, ke SO that

d (Srstp,q (f,X),(f, X)) < e whenever m > me,n > ne, k > ke.
Let Y € S, ((f, X)), we have

d(STst,p,q (f,X),Y) S d(Srst,p,q (f?X)7(f7X))+d((faX)’Y) < €+T fOI‘
every m > me,n > Ne, k > ke.

Hence we have Y € LIM"S, g p 4 (f, X).
Now let Y € LIM" Syt q (f, X). Hence there is an integer m
that

i i !
> Nes K SO

d(Srstpq (f,X),Y)<r+e

whenever m > m;,n > n;, k> ké Let
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1" 1" 12 ! ! i
(me,n6 , k€> ‘= max {(me,ng, k), (me, Mg, k€>}
for all m > mg, n > ng, k > k:g, we obtain

d(Y>f(X)) S d(}/a STst,p,q (f?X)) +d(Srst,p,q (faX)>(faX))
<r4e+e<r+2e

_ Since € is arbitrary, we have d(Y,(f,X)) < r. Hence we get YV €
Sy ((f,X)). Thus, if the triple sequence space of Bernstein-Stancu polyno-
mials of (Systpq (f, X)) =" (f,X), then LIM"Systpq (f, X) =Sy ((f, X)) .

3.5. Theorem

Let f be a continuous function defined on the closed interval [0, 1]. A triple
sequence of real numbers of Bernstein -Stancu polynomials of (Systp.q (f, X))
and (Systpq (f,Y)) € (f, X) (R?) . If Srstpq (f, X) =" (f, X) then

Srstpg (F,Y) =" (f,Y) and d (Systpq (f, X), Srstpq (f,Y)) < 7 for every
(m,n, k) € N3.

Proof:  Assume that Sysp4(f,Y) =" (f,Y), as m,n,k — oo and
d(Srstpg (fs X)), Srstpq (f,Y)) < r for every (m,n,k) € N3. We have
Sk (f,Y) =" (f,Y), as m,n, k — oo means that for every ¢ > 0 there
exists an me, n, ke such that

d(Srstpq (f,Y),(f,Y)) <eforall m>me,n >ne, k> ke
If the in equality d (Systp.q (f, X)), Srstp.q (f,Y)) < r yields then

d(Srst,p,q (va) ) (faX)) <
d (Srst,p,q (fv X) >STst,p,q (fv Y)) +d (STSt,ILq (f: Y) ) (fv Y)) <1+ ¢ for all
M > Me, N> N, kb > ke

Hence the triple sequence space of Bernstein-Stancu polynomials of
(Srstp,q (f, X)) is — convergent to the fuzzy number (f, X).

3.6. Theorem

Let f be a continuous function defined on the closed interval [0,1]. A
triple sequence of Bernstein-Stancu polynomials of (Systp.q (f, X)) of real
numbers and the diameter of an r— limit set is not greater than 3r.

Proof: We have to prove that
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sup{d (W, Z) :W,Y,Z € LIM" Sy pq (f, X)} < 3r.
Assume on the contrary that
sup{d(W,Z) : W,Y,Z € LIM"Syspq (f, X)} > 3r.

By this assumption, there exists, W,Y,Z € LIM" Sy pq (f, X) satisfy-
ing A :=d (W, Z) > 3r. For an arbitrary € € (O,% — 7“) , we have

3 (my,mg, kL) € N® 2V (m,m k) > (mg,ng Ky, ) = d (Srotpg (f, X), W)
S + Y
3 (rm€nk> € N* 2V (m,n, k) > (m,n{ K, ) = d(Srotpg (f, X),Y)

<7 +e
" 7 !

3 (m n, km) € N3 :V (m,n, k) > (mg ,n;",k;",) = d (Srstpq (f, X),2)

€ 1'% Ve

<r-+e.
! ’ / " " " " " "
Define (me, ne, k¢) := mazx {(mﬁ,ne,k6> ) (me,ne,k’€> ) (m6 s s ke )}

Thus we get d(W,Z) < d(Srstpq (f, X), W) +d(Srstpq(f, X),Y)+
A (Srsta (1, X), 2)
<(r+e)+(r+e +(r+e
<3(r+e
<3r+3(%—r> <3r+A-—3r
= A for all m > me,n > ne, k> ke
which contradicts to the fact that A = d (W, 7).

3.7. Theorem

Let f be a continuous function defined on the closed interval [0,1]. A
triple sequence of Bernstein-Stancu polynomials of (Systp.q (f, X)) of real
numbers is analytic if and only if there exists an 7 > 0 such that

LIMTSTstypyq <f7 X) 7'é ¢

Proof: Necessity: Let the triple sequence space of Bernstein-Stancu poly-
nomials of (Systp.q (f, X)) be a analytic sequence and

5= sup{d (Srst,p,q (f,X)l/er”Jrk,O) : (myn, k) € N3} < 0.

Then we have 0 € LIM®S,s;pq (f,X), i.e., LIM"S,s1 .4 (f, X) # &,

where r = s.
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Sufficiency: If LIM" S, p.q (f, X) # ¢ for some r > 0, then there exists
(f,X) € LIM"Syst 4 (f,X). By definition, for every ¢ > 0 there is an
integer (me, ne, kc) so that

d(Srstpq (f,X),(f, X)) <r+ e whenever m > me,n > ne, k > ke.
Define

t=t(e) =
MCLSE{d((f,X),0),d(8111’p7q (f?X)70)7..‘7d(57"555t57p7q (faX)>0)>T+E}'

Then we have
Srstpg € {1 € (f, X) (R3) :d(p,0) <t +7+¢€} for every (m,n, k) € N3,

which proves the boundedness of the triple sequence space of Bernstein-
Stancu polynomials of (Systp.q (f, X)) -

3.8. Theorem

Let f be a continuous function defined on the closed interval [0,1]. A
triple sequence of Bernstein-Stancu polynomials of (Sy,,v,wy,p.q (f, X)) of
real numbers is a sub sequence of a triple sequence space of Bernstein-
Stancu polynomials of (Systpq (f, X)), then

LIM"Systp.q (f, X) C LIM" Sy, v0wypq (fs X) .

Proof: Omitted.

3.9. Theorem

Let f be a continuous function defined on the closed interval [0,1]. A
triple sequence of Bernstein-Stancu polynomials of (Systpq (f, X)) of real
numbers, for all > 0, the r—limit set LIM" S5t q (f, X) of an arbitrary
triple sequence space of Bernstein-Stancu polynomials of Systpq (f, X) is
closed.

Proof: Let (Ypuk) C LIM"Srspq (f,Y) and Spsipq (f,Y) — (f,Y) as
m,n,k — oo. Let ¢ > 0. Since the triple sequence space of Bernstein-
Stancu polynomials of (Systpq (f,Y)) =" (f,Y), there is an integer icjcle
so that

d(Srstpq (f,Y),(f,Y)) < § whenever m > ic,n > je, k > L.
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Since S; jt. pg (f,Y) € LIM" Sy (f, X), there is an integer (mencke)
so that

d (Srstp,q (f, X)), Sicjetepq (f,Y)) <7+ § whenever
M 2> Mey N > Ny kb 2> ke

Therefore, we have

d (Srst,p,q (f, X), (f7 X)) <d (Srst,p,q (f, X), Siejeﬁeﬁp,q (f,Y))

<rdefo=r+
r+—-—+=-=r+c¢
27" 2

for every m > me,n > ne, k > ke.
Hence L € LIM"Sygpq4 (f,X) implies that the set LIM"Sygpq (f, X)
is closed.

4. Conclusions and Future Work

We introduced triple sequence space of Bernstein-Stancu polynomials of
rough convergence of fuzzy numbers. For the reference sections, consider
the following introduction described the main results are motivating the
research.
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