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1. Introduction

The theory of fuzzy sets was firstly given by Zadeh in 1965 |1]. Intuitionistic fuzzy sets for
such cases were initiated by Atanassov 2|, Atanassov et al. [3] used this concept in decision-
making problems. More over, fuzzy metric space has used by practical researches as for
example decision-making fixed point theory medical imaging.

Triangular norms space (t-norms) (TNS) were given by Menger [4] TNS are used to gener-
alize with the probability distribution of triangle inequality in metric space terms. Triangular
conorms space (t-conorms) (TCS) known as dual operations of TNS, TNS and TCS important

for fuzzy operations.
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The concept neutrosophy implies impartial knowledge of thought and then neutral describes
the basic difference between neutral fuzzy, intuitive fuzzy set and logic. The neutrosophic set
(NS) was investigated by F.Smarandache [5|, who defined the degree of indeterminacy as an
independent component. In [6], neutrosophic logic was firstly examined. It is a logic were
each proposition is determined to have a degree truth (T) , falsity (F) and indeterminancy
(I). A neutrosophic set (NS) is determined as a set where every component of the universe
has a degree of T, F and I. Neutrosophic soft linear spaces (NSLS) where considered by Bera
and Mahapatra [7]. Subsequently, in [§], the concept of neutrosophic soft normed linear space
(NSNLS) was defined and the features of (NSNLS) were examined. Significant results on
this topic can be found in [9)- [13]. Kirisci and Simsek [14] defined a new concept known as
Neutrosophic Metric Space (NMS) with continuous t-norms and continuous t-conorms.

Neutrosophic Normed Space (NNS) and statistical convergence in NNS have been investi-
gated by Kirisci and Simsek [15]. Neutrosophic set and Neutrosophic logic have used in applied
science and theoretical science, such as decision making, robotics and summability theory.

A triple sequence (real or complex) can be defined as a function X : Nx N x N — R(C)where
N, R, C denote the set of natural numbers , real numbers and complex numbers respectively.
The different types of notions of triple sequences were introduced and investigated initially by
Esi et al [16,17], Subramanian et al [18-20]. Hazarika et al [21] and many others.

Let © = (zmnk) be a triple sequence of real or complex numbers. Then the series
Y o L > ke Tmnk s called a triple series. The triple series is said to be convergent
if and only if the triple sequence (Sy,nk) is convergent, where (Spnk) = ZET::’? Zijq ((m,n,k)
= 1,2,3,...).

Consider a triple sequence x = (Z;nk) is said to be analytic

1
Tomnk| ™% < o0o. The vector space of all triple analytic sequences are usually

Supm n.k
denoted by A3. A triple sequence (z,,,%) is called triple entire sequence if |xmnk\m — 0
as m,n, k — oco. The vector space of all triple entire sequence are usually denoted by I'. Let
the set of sequences with this property be denoted by A® and I'® is a metric space with the
metric d(z,y) = Supmnk{|Tmnk — ymnk\m :myn,k =1,2,3,...} for all z = (x,nx) and

Y = (Ymnk) in 3. Let ¢={finite sequences}.

2. Preliminaries

Let A and p be two sequence spaces and A = (a}}") is an infinite four dimensional matrix
of real or complex numbers a;", where k,l,m,n € N. Then we say that A defines a matrix
mapping from A to p and we denote it by writing A : A — u. If for every sequence x =

(Tmnk) € A the sequence Az = {A(Ax)mnk} € i, then A transform for all x € p where
(AZ)mnk = Do Do 2ok ) Tmnk (K, 1 € N).
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By (A : u), we denote the class of matrices A such that A : A — p . Thus a € (A, p) if
and only if (Ax) € p forever x € X\. The approach of constructing the new sequence spaces by
means of the matrix domain of a particular limitation method.

First, we give some background about Tribonacci numbers. The studies on Tribonacci
numbers were first initiated by a 14-year old student Mark Feinberg in 1963. In 1963, Mark
Feinberg [22]| defined the sequence (t,,),en of Tribonacci numbers given by the third recurrence
relation t,, = t,_1 +tp_o + tp_3,n > 3 with tg =t1 = 1,to = 2 and t3 = 4.

Thus, the first few numbers of Tribonacci sequence are 1,1,2,4,7,13,24,44 81,... .

Some basic properties of Tribonacci sequence are lim,,_,oc 72— = 0.54368901...

tn—1

Sohootr = T 0 > 0 limy, o 2 = 1.83929(approx.).

Throughout this paper, we use the lower triangular Tribonacci matrix 7' = (¢;x), defined as

—2k__ if 0<k<n
follows t;;, = n+2t ”*6 L
>n

Equivalently,
[ 1 0 0 0 0
1/4 12 0 0 0
/4 1/4 1)2 0 0
/8 1/8 1/4 1)2 0
1/15 1/15 2/15 4/15 7/15 0
1/28 1/28 1/14 1/7 1/14 13/28

Now we define three dimensional infinite matrix 7' = (t77%) is given by

{ Stmnk if 0<m<u,0<n<0v,0<k<w

tmnk — t1z+2,v+2,w+2+tuvw—1
uvw

0 (m >u,n>v,k>w)

1 0 0 0 0
0 1/2 0 0 0
0 0 1/4 0 0
Equivalently, T = (t77F) = /
0 0 0 1/2 0
0 0 0 0 7/15 0
0 0 0 0 0 13/28 0
Lemma 2.1. A matrix A = (am%‘:); m.n.k and u.v.w € N is said to be reqular if and only if

the following conditions hold:

(1) There exists M > 0 such that for every u.v.w € N, the equivalently
Dol Domet Dkt |agi| < M holds.

(2) liMmupw—s00@™ =0 for every m,n, k € N.

(3) limupw o0 327y 3270 D2y @™ = 1
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Clearly, Lemma 2.1 implies that the matrix T is regular. Define the sequence

Yy = (Yuvw) which will be frequently used as the T by transform of the sequence

r = (ajmnk)

v v ow
3t
Yuvw = LuvwT = Z ZZ(t mnk )xmnk;u,v,w eN (2.1)

m=0n=0 k=0 u+2,0+2,w+2 + tuwvw—1

We also use the convention that any term with the negative subscripts example x_1_1_;1 or

t_1_1-1, shall be considered as naught.

Definition 2.2. [23] A binary operation is x : [0,1]® x [0,1] — [0,1]. The operation %

satisfying the following conditions, then it is called continuous TN, for each s,t,u,v € [0, 1],
(1) sx1=s.

(2) If s<wand t <wv,then sxt <wuxwv.

(3) * is continuous.

(4)

4) % is commutative and associative.

Definition 2.3. [23] A binary operation o is satisfying the following conditions, then it is
called continuous TC

(1) s0 0 =s.
(2) If s<wandt <wv, then sot <wuow.
(3) o is continuous.
(4)

4) o is commutative and associative.

Remark 2.4. [23] If 0 < v; < 1, j=1 to 7, # and o are continuous t-norm, continuous
t-conorm respectively. Then
(1) If we take 0 < v1,v9 < 1 for 11 > vy then there exists 0 < v3,v4 < 0,1 such that
V1 *UV3 >V V] 2 VyO0LUs.
Further if we choose v5 € (0,1) then there exist vg,v7 € (0,1) such that vg * vg > v5

and V7 O V7 O V5.
Neutrosophic Metric Spaces:

Definition 2.5. [23| Take V to be an arbitrary set
N ={<a,G(a),B(a),Y(a) > a €V}

be a NS such that N : VxV xR* — [0,1]. Let x and o show the continuous TN and continuous
TC respectively. The four-tuple (V, N, %, o) is called a Neutrosophic metric space (NMS) when
the following conditions are satisfied Va,b,c € V

(1) 0 < G(a,b,\) <1,0 < B(a,b,\) <1,0<Y(a,b,\) <1;VA € RT.

(2) G(a,b,\) + B(a,b,\) +Y(a,b,\) <3,(VA €R™)

*

Kavipriya Arumugam®, Srikanth Raghavendran®* and Subramanian Nagarajan®, The domain of a Neutro-

sophic metric spaces of Tribonacci matrix defined by Triple sequence spaces



Neutrosophic Sets and Systems, Vol. 100, 2026 @

(3) G(a,b,\) =1(forA>0)<a=b
(4) G(a,b,\) = G(b,a, \)(forA > 0).
(5) G(a,b,\)xG(b,c, ) < G(a,c,\+ u)(VA, > 0)
(6) G(a,b,0) :[0,00) — [0,1] is continuous.
(7) lim)—00G(a,b,\) = 1(VA > 0)
(8) B(a,b,\) =0(forA >0) < a=b.
(9) B(a,b,\) = B(b,a,\)(forA > 0)
(10) B(a,b, \) o B(b, ¢, 1) > B(a, ¢, A+ p)(VA, i > 0)
(11) B(a,b,0) : [0,00) — [0,1] is continuous.
(12) limy_ooB(a,b, ) = 0(VA > 0)
(13) Y(a,b,\) =0(VA>0)<a=1b
(14) Y(a,b,\) = Y (b,a, \)(¥A > 0).
(15) Y(a,b,\).Y (b,c,p) > Y (a,c, A+ p)(VA, 1 > 0).
(16) Y(a,b,0) :[0,00) — [0,1] is continuous.
(17) lima—ooY (a,b,A) = 0(forX > 0)
(18) If A < 0 then G(a,b,\) =0, B(a,b, \) = landY (a,b,\) = 1

Then N = (G o B oY) is called Neutrosophic Metric (NM) on V. The functions
G(a,b,\), B(a,b,\) and Y (a,b, \) denote the degree of nearness, the degree of neutralness

and the degree of non-neutralness between a and b with respect to A respectively.

Example 2.6. [23] Let (V,d) be an NMS, the binary operations * and o as default (min) TN
a*b=min{a,b} and default (max) TC a o b = max{a, b}.

G(a,b,A) = ‘A+dA(aT>)
_ d .
B(a’a ba )‘) - W?

Y (a,b,A) = 249 g b € V and A > 0. Then (V, N, *,0) is NMS such that
N:VxVxR"—0,1].

Example 2.7. [23] Let (V,d) be an NMS, the binary operations x and o as TN ax b =
max{0,a+b=1} and TCaob=a+b—abVa,b €V and A > 0.

G(a,b,A):{g 22‘52 :
bea ax

B(a,b,)\):{ J Eb<<a)b) ;

vean={ 17 S

Then (V, N, *,0) is NMS such that N : V x V x RT — [0, 1].
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Remark 2.8. [23] N = {< a,G(a),B(a),Y (a) >: a € V'} defined.

case(i) : Suppose Example 2.6 is not an NM with TN a x b = maz{0,a + b — 1} and TC
aob=a+b— ab. Case(ii): Suppose Example 2.7 is not an NM, then

N ={<a,G(a),B(a),Y(a) >:a € V} with TN a x b = min{a,b} and TC

aob=max{a,b}.

Definition 2.9. Let V be an NMS the triple sequence x = (znk) € V,0 <€< 1 and A > 0.
Then the triple sequence & = (2,,,) converges to L if and only if there exists N € N such
that G(zpnk, ©.A) > 1 — € B(Zpmnk, ©.)) < € and Y (Zynk, 2.A) < €.

That is

limm n k00 G(Tmnk, ©.A) =1 ;

limum n k—o00 B(Tmnk, ©.A) =0 ;

limm n koo Y (Tmnk, TA) =0 as A >0 ;

In that case, the triple sequence & = (k) is called a convergent sequence in V. The conver-

gent in NMS is denoted by N — lim, p k—ocoTmnk = L.

Definition 2.10. Take a (V, N, *,0) to be NMS. A triple sequence = (k) in V is called
Cauchy if for each € > 0 and each A > 0 there exists N € N3 such that G(z,,k, Tpgrs A) > 1—¢;
B(Zmnks Tpgrs A) < €

Y (Zmnks Tpgrs ) < € Vm,n, k,p,q, 7 > N.

Hence (V, N,x,0) is called complete if every Cauchy sequence is convergent with respect to

TN -

Definition 2.11. Let (V, N, *,0) be an NMS. A subset A of V is called Neutrosophic bounded
(NB) if there exist A > 0 and € € (0,1) such that G(a,b,\) > 1 — ¢, B(a,b,\) < € and
Y(a,b,\) < € Va,b € A.

Definition 2.12. Give (V,N,x,0) be a NMS, 0 < e <1, A > 0 and a € V. The set
O(a,e,\) ={beV :G(a,b,\) >1—¢,B(a,b,A\) < eand Y(a,b,\) < €} is said to be the open
ball (OB) with center a and radius € with respect to .

By using this T-transformation and the notion of Neutrosophic, we can define some sequence

spaces, namely Lps(p g py(T) and Lpsp g g)(T)-
3. Main Results

In this section, we introduce the following sequence spaces.
Lrs(p.py(T) = it o0 {z 7077 € 03 1 (T ()} = 0
= limmvn,k_mo{xm € w3 : Ve > 0,V\, there exist (p,q,7) € N:Vu >p,v>qw >r,
G(T(xmnk), z0N) >1—¢,
B(T(zmnk),z o X) < € and
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Y (T (xmnk), o N) < €} (3.1)

= liMm n k—oo{® = x% (u,v,w € N} € w3 : (u,v,w) € N,Ve > 0
G(T(zmnk)z,A) <1 =€

B(T(zmnk)z, ) > € and

Y (T (xmnk)z, A) > €} =0} 1

Las(po.r)(T) = supmpi{me ™™ € w: (Tww(r)) < M}
sup(m,nvk){xm € w? : Ve € (0,1),VY)\, there exist (p,q,r) € N : Yu > p,v > q,w
G(T(Tmnk), , A) > 1 — €,

B(T(zmnk),z, A) < € and

V(T ()2, ) < e} < M.} (3.2)

= supmm,k{xg;,%*k € w3 : {(uvw) € N : Ve > 0,

G(T(zmnk), z,A) > 1 —¢,

B(T(zmnk), x, \) > € and

Y (T(zmnk), x, \) > €} < oo}

Definition 3.1. Give (V, N,x,0) be an NMS, 0 < e < 1,A>0and a € V.

The set cl(a,e,\) ={beV :G(T(a), T(b),\) <1—¢B(T(a), T(b),\) > ¢

and Y (T'(a),T(b),\) > € is finite } is said to be a closed ball (CB) with center a radius € with
respect to A, then

If (Xmnk) € Lipg,r)(T), then (Zmynk) converges to some 3 € Y, denoted by
(mmnk)(PQR) — /8

Theorem 3.2. The inclusion relation Lrspor)(T) C Lpqor)(T) C Las(pq,r)(T) holds.

Proof. Tt can be easily seen that Lpspor)(T) C Lpgr)(T). Now to prove that Lpgp)(T) C
Lpspq.r)(T)

Let @ = (k) "7 7% € Lipg.p)(T).

Then there exist 3 such that Np g r)(T) — limmnkﬁoo(xm) = 3. Thus for every 0 < e < 1
and A > 0, the set A is finite.

A = {(u,v w) eN:
G(Tuvw(x;n”:;g*k) x,
Y (Tovwo (Trm ), , 5, ¢

Let G(B,3) =e;B=(5,%) = f,and Y(B,%) = g for all A > 0.

Since (e, f,g) € (0,1) and 0 < € < 1, there exist sy, s2,s3 € (0,1) such that

(1—e)xe>1—s1,e0f <syande og<33,wehave
1

1 1
(T (575 ) 2, A) = G(Tm@;;;,:*’“) 2, 8,0) > G(Typw (x5 2,8 2) % G(E,2)
>(1—¢€)*e
>1-—s7.
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1 1

B(Tuww( @i ™ )2, A) = B(Tuww (@i ), 2, 8, 0)
1

mnk mnk
< B(Typw(® W)vx’ g? g? %7 %)
< B(Tyow(@575), 2,5, 3) x B(5,3) < €0 f < s
and Y (Typw(x TTLZ}%M,:C,)\) = Y(Tuvw(xm),m,ﬁ,)\)
<Y (Dl 1 553D
<Y (Tuvw ()it ), 2,5, 2, g, 2 *Y(5,5) <exg<ss.
Taking S = ’{naw{51,82, s3}, we have the set {(u,v,w) € N:3s € (0,1) :

G(Typw(x 7 ) 2, N) > 1 — 5

mnk

B(Tuvw(acm+”+k x,A) < s and

mnk

Y(Tuuw(x;,’gg% z,\) <
= == (Tynk) € LA?»(P,Q,R) (T)
= Lpo,r)(T) C Las(po,r)(T).

The converse is not valid. We present the following examples.

Example 3.3. Let (R,]|.,.|) be an NMS such that

d(xy) = s el [Tk — Yo T s myn k= 1,2,3,--)
Let z xy = min{x,y} and z o y = mazx{z,y},Vx,y € (0,1).
Now define metric (P, Q, R) on n? x (0,00) as follows :
G(2,y.)) = 1o’

B(z,y,\) = A+(d(f)y)?

Y(z,y,A\) = @.

Then (R, N, *,0) is an NMS.

Consider the sequence (xmnk)m = {1}.

1 1
Hence (Zmnk) € L(p.g.r)(T) and (0 4k) — {1} but (x77H*) ¢ Las(pg,R) (T).

mnk mnk

Example 3.4. Let (R,|[.,.]) be an NMS and (P, Q, R) be the NMS as defined in the above

example. Consider the sequence (Zyni) = (—1)™*" "% Then (Tpnk) € Las(po,ry(T)but
(Trmnk) ¢ L(P,Q,R) (7).

Theorem 3.5. The space Lys(pg ry(T) is linear space.

Proof. Let ® = (Tynk), Y = (Ymnk) € Lrs(po,r)(T). Then 3By, B2 € Y such that (ymuk) and
(Zmnk) N-convergence to 31 and 3 respectively. We shall prove that for any scalars &; and
&, the sequence &1Zmnk + £2Tmnk, N converges to 181 + 1m282. For A > 0 and 0 < € < 1.
Consider the following finite sets &1 and &3 :

&= limmm,;f_mo{(u,v,w) eN:

G(Typw(x ™ 775) 2, By, ﬁ) <l-—ecor

mnk
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1

B(Tow (™), 1, ﬁ) > e

1
Y(Tuvw(x;z;;lz+k) x /81> 2|§1 ) 6} =0

gf = limm,n,k%oo{(ua v, w) eN:
1

G(Tuvw(x£22+k)7x,61, 2‘2”) >1—e¢€or
1

B(Tuvw($$ZZ+k ), z, B1, ﬁ) <e€

1
Y (Tuv (@i ™), @, B, gizy) < €} =0

mnk

o = llmmnk—wo{(u v w) eN:
G(Tuvw(y$;£+k) Y, B, 2‘ ) <l-—ecor
B(Tuvw(yrz:;l?rk) Y, 527 2‘£2|)

Y(Tuvw(y'rw) Ys P2, 2|§2 )

| V

|\/
uv_/
||

55 = llmmnk—mo{(“, 'U,w) 6 N :
G(Tuvw(y;ln;/?M) Y, B2, %) >1—ecor

Y(Tuvw(y;nn;]?+k) wa?’ ﬁ) < 6} =0

Define the set {3 = & U & so that &3 is finite. It follows that £§ # ¢. Now we prove
that for each z = (xmnk)v Yy = (ymnk) € LF3(P,Q,R) (T),
€S C limp pn k—oo{ (U, v,w) € N :

1 1
G((&lTuvw(x$;g+k )7 x, §2Tuvw(y$;£+k )7 y>7 (517 517 €27 /32)7 /\) >1—cor
B((nguvw(xg;gngk )a z, gQTuvw(y;ln;]:Jrk )a y)a (51’ ﬂla 523 ﬁ?)a )‘) <e€

1

Y((nguvw($$ZZ+k )7 CU, §2Tuvw( ,:Z,J{]ZM )7 y)7 (517 /817 627 /82)7 A) < 6} = O

Let a,b,c € £5. In this case, lim, n k—oo
1

{G( abc( ;nn:;]z+k)a$aﬁlgﬁ) >1—¢cor

1

B(Tabc(xm+n+k)ax7517 ﬁ) <e

mnk

1
Y (Tope(x o n**), @, Br, %) <e=0and

mnk

1
— lmenkﬁoo{G( Tape(x040), y, Ba, ﬁ) >1—¢€or

B(Tabc(xn?;]?% )a Y, BQ? %) <e€

1

Y (Tae(@mni ™)y, Bas qigyy) < €} =0
limun mk—00 G((§1Tape (2), 2, E2T0pe (1), ¥), (€1 0 B1,&1 0 B2), A)
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> limmnk—)oo{G(ngabc(x%lL;’sz)7$7€17/817 3) *G(&Tabc( nﬁ/%%) y:&2,02,5))

= 1 k00 G (Tape (@i ™), 2, B, ey * G(Tabc(yﬂfk) Y, B, 75}

> iy p kool (1 — €)% (1 —€)}

= limpmn k—oo{l —€} =0

— limm,n,kﬁoo{G((flyTabc(xm)vxv 527Tabc(y$;1%+k)ay)’ (&1, 81,62, B2), A)
>1—€}=0

In a similar way, .

limm7n7k_,oo{B((§1,Tabc(a;T),x, 52,Tabc(ym)7y)v (€10 B1,62002), ) < e} =0 and
[t o0 {Y (€1, Tape (775 2, &, abc(y$;£+k)v y), (€10 B1,820B2),A) < e} =0
We have, &5 C lim,y, n k—o0(a,b,c)eN:

G((£1, Tabc(mm), z, &, Tabc(ym), y), (€10 P1,& 0 f2), A)

> 1— ¢}, )

{B((&, Tupe(wi ™), &, Tabcw,::;z*’“ )»9), (€10 Br &2 0 o), A) < e}, or

Y (6 Tl ™)., €0, Tune (0 if )., (€10 .20 ). 3) < ¢} = 0

= the sequence (§1Zmnk + §2Ymnk) N -converges to (£131 + &202).

Hence (§1Zmnk + §2Ymnk) € Lrs(pg,r)(T)-
Hence Lps(pg p)(T) is a linear space.

Theorem 3.6. Every open ball with the center at v and the radius r > 0 with respect to the

parameter if fuzziness 0 < e <1, i.e, Oy(r.€)(T) is an open set in Lyspg p)(T)-

Proof. Consider the open ball with center at x and radius r > 0 with the parameter of neu-
trosophic 0 < e < 1,

Oy (r,€)(T) = Limim, . k—oo{® = (Tyw) € w: {(u,v,w) € N :

G(Tuvw(xm),x, (Tuvw(ygl”;g*k) y,r) <1—¢€or

mnk
B(Tuww( EZ};‘%) i ( uvw(yg:ﬂg%) y,r) > €
R(Typw(x 1’;2};”),  ( ww(y;l";]:*k) y,7) > €}is finite } =0
Then OS(r, e)(T) = lzmmnk_m){m = (Tyow) € w: {(u,v,w) € N:
)

G(Tuvw( m+n+k 7( uvw(y$;£+k) y,r ) >1—cor

mnk

8

)

B(Tuvw( :,Z;:]ZM 755"( uvw(y$;£+k) yar) <€
Y (T ( {,’{ZZ*’“ 2, (Tuvw (yﬂ,tg*k) y,7) < e} =0}
Let y = (ym,w) € O (r,e)(T). Then the set = limy, 5 k—oo{(u, v, w) € N :

)

)
G(Tuww( m+n+k ), @,

)

)

mnk (Tuvw(yg:;ﬁk) y,7) >1—€or
B(Tuvw( ,;Z:;ZJrk , T, (Tuvw (ernn;Lr]::Hrk) ) <€,
(

Y(Tuv'w ( m+n+k

Lrnk

, T, Tuvw(y$;£+k) ,7) < €} =03rg € (0,r) such that

*
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1

l'imm,n k—)oo{G(Tuvw ;nn;;]:+k )7 z, (Tuvw(y;::{g+k )7 Y, TO) >1—ecor
1

(z
B(Tyw (@ ;,7;;* ), (Tuvw (U™ ) 9570) < €,
Y (Tuvw(z Z,ZZ;ZM) (T (y;%?”) yﬂ“O)) <€}t =0
Put ¢ = G(Tww(a:w";;g*k),m (Tuvw(y;z;,?*k) y,r0) > 1 —€=¢€p.

then s € (0,1) such that g >1—s>1—e.

7

For ¢y > 1 — s, we can have €1, €9, €3 € (0,1) such that egxe; > 1 —s;
(I1—€e)o(l—e€)<sand (l—e)o(l—e3)<s.

Let €4 = max{ey, €2,€3}.

Now consider the open ball O%(r,ro, 1 — €4)(T).

Now to show that O%(r,ro,1 — €4)(T) C O%(r, €)(T).

Let z = (zyyw) € O5(r, 70,1 — €4)(T).

Then = limyy, . k—oof{ (u, v, w) E N:
1

G(Tuvw(x:g;zerk )7 z, (Tuvw( ,;Z;]:M )a Z,T, TO) > €4 OT
1
B(Tyww (@000 ), 2, (Tuvw (2 ,;Z,fﬁ ), 2,7,1m0) < 1 — €4
1
Y(Tuvw($$;;£+k )7 xz, (Tuvw( $;£+k) z,T, TO) <1- 64} =0

Therefore 1imy, n k—soo{ G (Luvw (x e )y Ty (Tuvw (y%”;,z*k) Y, )

mnk
1
> limm,n,kaooG(Tuvw (-T;;LL;]ZHC )7 xz, (Tuvw (Z$;£+k )a Z, TO) *
1 1
G (Tuvw (HEZZZZ” )> @5 (Tuww (27;:;/?% ), 2,71,70) } }

> €Q k€4 = €0 Kk €]

>(1-=s)>(1—-¢=0

= lzmmnk%oo{(u v,w) € N

G(Tupw(x R )y @ (Toypw (2 m*"*’“) %) r)>1—¢€}=0

mnk mnk

In similarly, limy, n k—oo B(Tuvw (@), @, (Tuww (275507F), 2,1) < 0
1 1

= 1M 1 koo { (U, v, W) € N @ B(Typu (x50 ), @, (Tuvw (2t ™), 2,7) < €} =0
1 S

= limm,n,k—)ooY(Tuvw (l';,r-z;;]:+k )7 €, (Tuvw (Z%Z,EM )7 2, T) )

= 1M, 1 koo { (U, 0, W) € N2 Y (T (257, @, (Tuvw (200" ), 2,1) < €} =0

Therefore the set = limpy, k_mo{(u v,w) € N:

G(Tuvw(x;n”:;g” ), T, (Tuvw(z;;‘;]?*k ),z,7,19) >1—¢€or
1

B(Tuvw (x;;;:;gﬁ-k )7 Z, (Tuvw (Z;nn;];l+k )a z,T, 7’0) <e
1 1

Y(Tuvw(x;nn;;]:+k )7 €, (Tuvw(zggngk )7 Z,T, TO) < E} =0,

= = (Tymnk) € O5(r, €)(T).
= O%(r,r9,1 —eg)(T) C Oy (7, e)(T). o

Remark 3.7. The space Lrspg g)(T) is NMS with respect to the Neutrosophic metric
(P,Q,R).

*
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Theorem 3.8. The topology 7(p,g,r)(T) on the space Lyspq g)(T') is first countable.

Proof. For each = (Tmnk) € Lrs(pg,r)(T)-
Consider the set B = {Ox(%, %) e, f,g=1,2,3,---} which is a countable local base at x.
Therefore, the topology 7(p,g r)(T) on the space Lrs(pq, R) (T) is first countable.

4. On the Tribonacci triple sequence T,

Definition 4.1. Give (V, N, *,0) be a NMS, A tripe sequence = (Zynk) € V is said to be

Tribonacci convergent to 8 € n if for every € > 0 the set By is finite, where
By = {(’LL,U,’LU) €EN: |Tuvw(mmnk)amaﬁ| > 6}

Definition 4.2. Let (V, N, x,0) be an NMS. A triple sequence = (1) € V is said to be
Neutrosophic Tribonacci convergent to 5 € n with respect to Neutrosophic metric (P, Q, R)
denoted by (mni) — B is for every € € (0,1) and A > 0, the set 7T} is finite, where T} =
{(u,v,w) € N:

G(Tuvw(Tmnk), x, 8,A) <1 —e€or

B(Tyww(Tmnk), z, B, \) > ¢,

Y S(Tuwvw(Tmnk), z, B, A) > €}

We write N(p g r) (T) = limm n k—o00 (Tmnk) = B.

Definition 4.3. Let (V, N, *,0) be an NMS. A triple sequence & = (Zy, n 1) € V is said to be
Tribonacci Cauchy if for every e > 0, then 3(m,n, k) = (mnk(e)) € N such that the set By is

finite where

By = {(U,U,w) € N: |Tuvw($mnk)vTuvw($PqT” Z €

Definition 4.4. Let (V,N,,0) be an NMS. A triple sequence = (Zy, %) € V is said
to be Neutrosophic Tribonacci Cauchy with respect to Neutrosophic metric (P,Q,R) is for
every € € (0,1) and A > 0 there exist (P,Q,R) € N such that the set T is finite, where
Ty = {(u,v,w) € N: G(Tyvw(Tmnk)s Tuvw(Tpgr)A) <1 —€. or

B(Tuwvw(Tmnk)s Tuvw (Tpgr)A) > €.

Y (Tuwvw(Tmnk) s Tuvw (Tpgr)A) > €.

Definition 4.5. Let (V, N, *,0) be an NMS. A triple sequence = (2, %) € V is said to be
Tribonacci bounded if there exists M > 0 such that the set

Bs = {(’LL,’U,’LU) eN: |Tuvw($mnk)| > M}

Definition 4.6. Let (V, N, ,0) be an NMS. A triple sequence & = (2, ) € V and a subset

D of V is said to be Neutrosophic Tribonacci bounded with respect to Neutrosophic metric

*
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(P,QR)ifVr € D30 <e<1and A >0 such that the set {(u,v,w) € N:
G(Tyvw(Tmnk), A) <1 —e€or

B(Tuvw (l‘mnk)a >\) > €,
Y(Tuvw (xmnk)a )\) > 5}

(4.6.1)

Theorem 4.7. Let (V, N, x,0) be an NMS. A triple sequence x = (Tyni) € V' is neutrosophic

Tribonacci entire, then the N(p g ry(T)-limit is unique.

1
Proof. Let x = (zt+*

mnk

m)

prove that (5;
(1 — 61) *

& = limmm’lfﬁoo{(u, v,
G (Tuvw (x;;;?rk ), @, B,
B(Tuwww (%TZ;ZIZM ), z, B1,
Y (Tuvw (x;nn;g% ), B,

52 = limm,n,k—)oo{(u7 v
1

G(Tuvw(x;n”:;z*k) x, 3o,

B(Tuvw (m m+n+k ) z ﬁZ

mnk
Y(Tumv (1‘ m+n+k )7 z, /32

mnk

£ = limp, kﬁoo{(u v,
G(Tww(xW),
B(Tuvu (@™ )
Y(Tuvw(x$;£+k) x ﬂl
€S = limp n kHoo{(u v,
G(Tuvw(azm>
B(Tuvw(Z;ZZZM) x ﬂg
Y(Tww(x;r'z;g*k) x, PBa,

Then & N &5 # ¢. Taking (u,v,w) €
A))

Limim, k00 { G(Tuvw (T e ™"

l’imm,n,k—mo(G(ﬁh ﬁQv

> {(1 — 61)*(1 — 61)
>(1l—€)=1—c¢
= limm,n,k—)ooB(/Bh/BQJ

(B(T

< limm,n,k

= 3. Now, for given € € (0,1),3e € (0,

w) € N:
%)<1—€1OI’
3>
3)=eal=0
,w) € N:
%)Sl—elor
N>e
2)za}=0

% >1—¢€ or
%<61
§)<61}:0

A

1
($m+n+k>,$,51 A) OB(T

) € V such that (z

1
), @, B, 5) * G(Type (257F),

1
m+n+k

) is Neutrosophic Tribonacci entire. Let

B and Nip.a(T) = limumiosoe (@gi™) = Bo. To

1) such that

(1 —¢€1)>1—€and €] o€y < e. Therefore the sets £ and & are finite, where

(Ef N ES), we have

v

.Z',BQ, %)

1
(xm+n+k)7x752 A}
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<{e1o0e} <e =€ and

lim, . k—o0o B(B1, B2, A)

< limpmsoo (Y (Taow@ ), 2, B, 2)0 Y (Tuv (27577, 2, o, A1)

< limpp k—soo(€10€2) < €1 =€

Since € € (0,1) is arbitrary,therefore G(51, B2, A) = 1, B(f51, B2, A) = 0 and
Y (51,82, A) =0 forall A > 0.

Hence 1 = (o.
Thus N(pg,r)(T)— limit is unique. g

Theorem 4.8. Let (V, N, x,0) be an NMS. A triple sequence x = (Xmni) € V' is Neutrosophic

Tribonacci entire of every subset D of Lys(pg r) (T') is Neutrosophic Tribonacci bounded.

Proof. The proof of this theorem follows from Theorem 3.2 and can be verified on similar.

Theorem 4.9. Let (V,N,x,0) be an NMS, Lpspq,r)(T) and 7(pg r)(T) be the topology on
Lrspo,r)(T). Let x = (xm)efg be a triple sequence of points in Lpspg g)(T). Then
(Tomnk — ) = 0 as m,n, k — oo if and only if

G (21 7), Tn@).3) = 1,

mnk
1

B(Tuvw(xm+n+k) Tuvw( ) )\) —0 (l’de

mnk
1

Y (Tuvw (@574, Tuww (), A) = 0 as m,n, k — oo

Proof. Let (Zpnr —x) — 0 as m,n,k — oo. Fix r > 0. Then, for 0 < € < 1, there exists

(e, f,g9) € N such that (zynk) € Og(r,€)(T) for all m > e,n > f,k > g. Then the set A is

finite, where

A= lzmmnkﬁoo{( ,v,w) € N:
<1l-—¢€or

G(Tuvw (%ZZZM ) uvw (l‘ s 7")
1

| \/

)
B(Tuvw(x;;;;;;;+k) uvw($)7 T)
R
Y(Tuvw (37 bR )7 uvw (.’L’), ’I”)

mnk

I\/
H,_z
I
=]

ie. A® = limy, nk—oof{(u,v,w) € N:
1
G(Tuvw(xg;;,’;*k) Tyow(x),7) > 1 —€ or

B(Tywww(x ,Z;ZZM) Tyow(x),7) <

(Tuvw( ;,,;Z]ZJrk)v uvw(x)v ) < 6} =0

For {(u,v,w) € N:} C A€,

1
ie. limm n k00l G (Tuvw (@), Typw (), 7 > 1 — €

*
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1
— 1 — G(Tupw(x™ 7)), Ty (2),7) > €
1

mnk

B(Tuvw (x ok ), Tuvw (x), T’) < € and

mnk
1

Y (Tuvwo(27574F) Typw (), 1) < €} =0

mnk

Therefore,
1
= 1- G(Tuw(xm“*k),Tww(x) r) —0

mnk
1

B(Tuvw (J/‘;Z;ZZJrk) uow
1

Y(Tu'u'w (fE m—+n—+k ) ow

mnk

= G( uvw (:L' m+n+k )7 Towvw(x )
1

x),r

(
(

) =
x),r)—)Oasmnk—)oo
(

mnk

B (Tuvw (l‘ etk ) vw

mnk
1

(), 7
()

) =
Y(Tuvw(x$$£+k) uvw \ L ,T) — 0 as m,n, k — 0

Conversely, suppose that for each (m,n, k) > 0,
1

G(Tuvw(ff:r:;];%) Tuww(z),7) —

B(Typw (x5, Ty (2),7) — 0 and
1
Y(Tuvw(x;:z;]::_‘—k) uvw( ) ) — 0 as m,n, l{ — OQ.

Then for each € € (0,1) there exists (e, f,g) € N : such that
1
= 1 — G(Tupw(@ ), Ty (x),7) = 0

3y mnk
B(Tuvw(l';nn:;]?rk) Tuvw(x),r) — 0 and
1
Y(Tuvw(x:nl;z+k) Tu’uw( ) ) _> 0 as m n k —> xXO

forallm>en> fk>g
1
G(Tuvw(xm””) Tuvw( ),r)>1—c¢

mnk
fe. 1— G(Twl)w(a:;;”;g% ), Tuvw (2),7) > €
B(Tuvw(mﬂg”) Tuvw(z),7) < €
Y (T (€0t 7% ), T (), 7) < €

Consider that the Neutrosophic N generated by the set {a < e,b < f,¢ < g} implies the
collection of sets generated by the set

{(m,n,k) eN:u>ev> fw>g. Thus = limy, n koo (v, v,w) € N:
G(Tuvw(xmﬁ”k),Tuvw(m), r)>1—ecor

mnllc
B(Tuvw(acgz;,’;*k) Tuwvw(x), 1) < €
1
Y(Tuuw(:c;’;;r,:*k) Tuvw(x),m) <€} =0

= (Tynk € Ozx(r,e)(T) forallm >e,n > fik > g
Hence (znk —x) — 0 as m,n, k — oo.

ie. (Tpnk) —  as myn,k — oo g

*
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Theorem 4.10. Let (V, N, *,0) be an NMS. A triple sequence x = (Xyni) € V is Neutrosophic
Tribonacci of every closed ball with the center at x and the radius r > 0 with respect to the

parameter of fuzziness 0 <€< 1, ie. Og[r,€|(T) is a closed set in Lysp g g)(T)-

Proof. Let x = (Tynk) € V be such that z € W Then there exists a triple sequence
(Zrnk) = (Tomnk) 9 € Oy[r, €](T) such that (2, — ) — 0 as m,n, k — co. This implies the
set

= limm,nyfﬁoo{(u v,w) € N:
G(Tuvw(:z:TT) Tuyw(x),7) > 1 —€or
BT (@i ™) T (@), 7)
Y(Tuvw(x%ﬁ”) Tuvw (), 1) < }

Since (Zynk —x) — 0 as m,n, k — oo

V

| /\

ie.(xmnk) — x as m,n, k — oo by Theorem 4.9,
1
G (Toww (7575, Ty (), 1) — 1

mnllc
B(Tuww (x5, Typw (), 1) — 0
1
Y (Tuvw (27574 ), Tuww (), 1) — 0 as m,n, k — oo for all(a,b,c) > 0 as A — oco.

Hence for (m,n, k) € x
1

G (Tuvw (@02, Typw (), A+ 1)
1

. 1
> l’me n,k—00,u,v w—}oo{G( uvw (J;;-LHZ]:HC )7 Tuvw (y), A) * G(Tuvw (x;;;;]:Jrk )7 Tuvw (y)7 T)}
>1*x(1—€)=1—€asm,n,k — oco.
1
B(Tyww (x5 T (y), A + 1)

mnk
1 1
< l’me n,k—00,u,v waoo{B( uvw (x£;£+k )7 Tovw (y)v )‘) © B(Tuvw (x7nrz;£+k )7 Tuvw(y>> T‘)}
<(0oe=¢€and
1
Y (Tuvo (7574 Tooo (), A+ 1)

mnk

1 1
< l’me n,k—00,u,v w%oo{Y( uvw <$$Z£+k )7 Tuvw (y)7 )\) o Y(Tuvw (x17222+k ); Tuvw (y)7 T)

<0oe=c¢€

In particular, for (e, f,g) € N, take A = ——. Then
1
G(Tuvw(J:g;ZJrk) Tuvw(y) T) =

lmenk%oo e fg%oo{G( uvw(xgzg-’—k) uvw (3/) 4+ efg) 1- 6}

B(Tuvw (x$22+k ) uvw( ) )
lzmmnk:—mo e f g%oo{B(Tuvw (3777;;]?% ) uvw( ) T+
Y(Tuvw ($$Z£+k) uvw (y)a ’I”)

limmnk%oo,e,f,gﬁoo{y( uvw(l';nn:;]?rk)uTuvw( ) T+ efg) < 5} and

efg) <€} and

- lzmmnk_,oo{(u v,w) € N: G( uvw(azn’zzg“),Tww(y),r) >1l—¢cor
B(Tuvw(xm+n+k)vTuvw(y)a r) <e

mnk

*
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1
Y(Tuvw («T:{Z}Tk )7 Tuvw(y)7 T) < 6} =0.

y € Ogr, €|(T).
Therefore Oy [r, €](T) is a closed set.

Theorem 4.11. Let (V, N,x,0) be an NMS. A triple sequence x = (Tmnk) € Lrspg.r)(T)-
Then for some B € 1, (Tmnk) — B if and only if for every e € (0,1) and A\ > 0 there exists
positive integers N = N(x, €, \) such that

limm n kool € N :

G(TN(xm),x,,B, 3)>1—¢

mnk
1

B(Tn (x5 @, B, %) <e€

mnk

1
Y(Tn () x, B, %) <e}=0

mnk

Proof. Suppose (Zyni) — O for some 5 € Y. For given € € (0,1) such that
(I1—€)*x(1—€)>1—randeoe < r. Since (Tymnr) — B, for all X > 0,

S = limm n k—oof{(u,v,w) € N :

G(Tuvw(xm),x,ﬂ, 2)<l—ceor

mnk
1

B(Typw(x577F),2,8,3) < €

mnk

1
Y (T (277%),2,8,3) < €} =0

mnk

Conversely, let us choose N € S¢. Then,
1

mnk

1
B(Tn (a2, B,5) <e

mnk

1
Y (Tn(zliem), @, 8,%) < € as myn, k — oc.

To prove that there exists a positive integer N = N(z, ¢, \) such that

limm,n,k—)oo;{(ea fa g) eN:
G(Tepg(m ), Tn(

mnk z),\)<1—ror
B(Tepg(zpmmn ™), In(2),A) > 7

T
Y (Tepg(zpmii™ ), Tn(2),A) > 7} =0

We have = (Zmnk) € Lrs(p

§ = ll‘mm’n,klﬁoo{(ev fag) € N:
<

G(Tepyo ™ 1 Tn @) N) < 1= 7 on
1

BTy g™ ) T (@), X) = v

Y (Tegy ™), Tn(@),X) = 1) = 0,

We shall prove that £ C 7). Let on the contraryé ¢ n. ie, 3m € £ such that m ¢ 7. Then
1
G(Tr (), Tn(x),\) <1—7or

mnk
1

G(T(z i), Ty (2), 5) > 1 — € as m,n, k — 00

mnk

*
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1
In particular ,G(Tn(x7 7)), x, 3, %) >1—¢€casm,n,k — co.

mnk
1
Therefore, we have 1 —r > G(Tpy, (x5 7)), Ty (), N)
1 s
> G(To(jmii ™), 2,8, 5) % G(Tn (2™ ), 2, B, 3)

>(1—€e)*(1—¢)
>1l—e=1-—r.
which is a contradiction. Similarly,

1
B(Ty (x5 T (), \) > 1 or

mnk
1

B(Tp (x4 2, B, %) <easm,n,k — oco.

mnk

In particular B(Tn (), 8, %) < €.

Therefore we have
1

r < B(Tp(x %) Ty (z), )

mnk

< B(Tn(@ ), 2, 8, 3) 0 B(Tw(2), . 8, 3)

mnk

<e€eoe<e=r

Similarly, in the other way,
1

Y (T (i), T (), A) > 7
1

Y (T (x5 75), 2, 8, 3) < € as m,n, k — oo.
In particular Y (Tn(z), z, 5, %) <.
1
r <Y (T (z7%), Tn(x), A)
1

mnk

Y(Tm(‘r;nn;;]erk )7 €, B’ %) © Y(TN(:U)) z, ﬁv %)
<eoce<e=r
which is a contradiction.

Hence ¢ € nsincene N = £ € N. g

Definition 4.12. Consider D C Lps(p g r)(T). Then D is compact if and only if every open

cover of D by the open set of 7(p g r)(T") has a finite subcover.

Theorem 4.13. Every finite subset D of Lrsp g p)(T) is compact.

Proof. Let
1 1 .l
3 4 +n
L1111 112 11n
1 1 =
4 6 +n
T T T
D— 221 222 22n
1 1 1
24+m 44+m m+n+k
mll  Tm22 " Tk

be the finite subsets of Lrs(pg py(T). For 7 > 0 and 0 <e < 1.
Let us assume that {O(r,€)(T) : € D} is an open cover of D. Then D C U,cpO,(r,€)(T).

*
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1 1
Now for all (zyii™) € Dommnk = 1,23, (abc), we have (z70%) €

U$mnkEDOmnk$T7 e)(T).

= v = (") € O, (r,e)(T)
for some (m,n,k) € (1,2,3,---(a,b,c))
Then {Ox,,...(r.e)(T):m,n k=1,2,3,(abe)}

is a finite subcover of D.

Hence D is compact.

Theorem 4.14. Let D C Lrs(p g r) (T'). Then D is compact iff every triple sequence in D has

an entire subsequence.

Proof. Suppose that D is compact subset of Lps(p g r)(T)-

1
Let # = (27") be a triple sequence in D. For given 0 < t < 1 and r > 0, let

mnk

{0:(5,6)(T) : © = (Tynk) € D}. be an open cover of S.

_ 1
— I = (.’Em+n+k> € UxEDOx(gae)(T)

mnk

1
Then there exists some & = (Zynk) € D such that z = (2, "*") € O,(5,€)(T). We have

mnk

m = llmmnk—)oo{(u v ’U)) € N:
G(Tuvw(mern+k Tuuw( ) ) > ]. — € Or

mnk
B(me(w;’;};*k Tuwow(x), 5) < €
Y(Tuvw(:ﬂ;”gg*k Tuwvw(),5) <€} =0

Since D is compact, there exist a finite subcover {O,,.,.(5,€)(T) : (Tmnx) € D and
m,n,k=1,2.... (a,b,c)} .
of D such that D C Ufnbnck 10z, (5,€)(T).

Let £ = (2 n,k,) be a subsequence of (7y,x). Then
T = (Tiynghy) € Ut 100, (5.6)(T)

& = nynghy) € Oy (5,€)(T)

for some Z,,n,x € D. We have

= lz’mmm’k?oo{(u, v,w) € N:

G(Tuvw(lﬂ;’;:g:kp) uVW $mnlc) %) >1—e€or
1
) <e

(
B (Tuvw ($$§;:£:kp ) uow (zmnk)
1
(

Y(Tww(wmﬁn’ﬁk”) wow(Tmnk), 5) < €} =0

mpnpkyp

COH

Now for (e, f,g) € n1 N1,
N
lzm(G(Tuvw (.T mptnpthp ), Tuvw (.73), T)

mpnpkyp
1 1
> lim{G(Tuvw (xnﬂ;:;—:z:kp )7 Tuvw ('73)’ %) * G(Tuvw (1:;2;;;+k )’ Tuvw (l’), %) *
1
G(Tuvw(x$22+k )7 Tuvw(x)u %)} =0

*
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>(1=gx(l-gx(1-g=(1-e=0

= {G(Typw(x mp”’ﬁk”),Tuvw(x),r) >1—¢€}=0as my,ny ky = 0

mpnpkp

Similarly lim B (Tyyw (:UW), Tuow(),T)

mpnpkp
e, o

< lzm{B( uvw(xn"jzg:g:’“p )s T (), 5) o B(Tuyw(x%i;:g;kp )s Tuvw (), 5) o
B(Tuvw(lﬁ:;;:]?rk )7 Tuvw(x)a %)} =0 as m,n, k — oo.
< €E0OE0E =E. L
and limY (Typw (z Zi;:,::kp )s Tuvw (), 7)

ST 1

m n k m m k
§ lzm{Y( uvw( mp;;p,z: P )7 Tuvw («T)7 %) © Y(Tuvw(xmz;gplz: i )7 Tuvw(xm,n,k)? %) ©

Y(Tww(xm*"*k),Tuvw(ac), £)} =0asm,n,k — oo.

mnk

< €0 €E.€ = €.

Take ¢ = =. Then

Lrnk
1

Tuvw( ’:71”;]:;1+k )’ Tu’U’LU (.’L‘)7 T‘) = llmp—mo

1
Tuvw( 7772;212+k )a Tuvw(ﬂf), 7') = limp—mo

l
p 1
limp— 00 G(Tyvw (T ’"*”*k), Tuwvw(z),7) = limp 00l — L_q,
limy 00 B(
(

limp—oY
o
mp+n k
Hence, by Theorem 4.9, (xm;’;p};; P —0)asp— o0
1

o Tnp TRy
(

mnyky ) — x.

Conversely, suppose that (Z.,,n,,) is @ subsequence of the triple sequence (7nt) in D such
that (zy,n,k, —2) — 0in D.

ie. (Zmynyk,) — = in D. Let on the contrary D be not a compact subset of Lps(p g g)(T)-
Suppose that {O,(r,€)(T) : x € D} is an open cover of D.

= D C UzepOy(r,e)(T).We have
limm7n7k_>oo{l(u,v,w) €
Gl ™), Tuva
B(Tuvw(wﬂg”) Tuvw(),7) <

Y (Tuvw (@ ™), T (2),7) < €} =0

Since D is not compact, there exist a finite subcover Oy, . (r,€)(T) : (Zpnr, € D}3 : D €
Uze DO, (1, €)(T)

limmvn,k_)oo{(lm, n,k) € N:

G(Tuvw(xmp+np+kp ), Tuyw(.%'), ’I”) >1—¢€or

mp ”plkp

B(Tww(xmﬁn’ﬁk” )y Tuww (), 1) < €

mp ”plkp

Y (T (@772 T (), 77) < €} =0

mpnpkp

v
),r)>1—¢cor
)

)

1
For any 0 <€< 1 and r > 0, (z"*""?™* ) ¢ O,(r,€).

mpnpkp

*
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1

mp+np+k
== (z,° " —x)»0
( mpnpkp )
1
: Thp Tk b ‘ot
ie. (x"77"PTP) g which is a contradiction.
mpnpkyp

Hence D is compact.

Theorem 4.15. Let (V, N,x,0) be an NMS. A triple sequence x* = (Tynk) € Lrs(pg,r)(T)-

Let r > 0 and e1e3 € (0,1) such that (1 —e€1)* (1 —€1) >

z = (Tmnk) € Lrs(pg,r)(T), Ox(5,€1)(T) C Ox(5, 2)(T).

(1 —€1) and €; o€ = €1 Then for any

Proof. Let s = (8ynk) € Oz(5,€1)(T) and Os(5,€1)(T) be an open ball with center at s and

the radius €.

Hence Og(5, €1)(T) N O (5, €1)(T) # ¢.

Suppose z = (Zmnnk) € Os(5, €1)(T) N O (5, €1)(T).
Then the sets = lzmmnk_wo{(u v,w) € N:

G(Tuvw(5m+n+k) Tuyw(2m+n+k) S, zZ, ) > 1-— €1 Or

mnk’ mnlf
B(Tuvw(sgzg+k )7 Tuvw<z$;£+k )7 S, 2, %) <€
1 1
Y(Tuvw(s;g;;]:;Hk )a Tuvw(z,;@n;]?rk )7 S, 2, %) < 61} =0.

N2 = limy, n k—oof{ (U, v,w) € N :
1 1

G(Tuvw(xm),Tww(znT),x, ,5)>1—¢ or
B(Tuvw(xW),Tww(znT),x,z, D <e

Y (Tuvw (@574 ), Tuww (20004 ), @, 2, %) < €1} = 0.
Consider (e, f,g) € m N 2.

e Tt ™) T )

ey g™ ), Tegg ™)., 3) =0

> (1—61) (1—61) (1—62)

lzmmnkﬁoo{B( efg( WTZ;Z]:;LM )a Tefg(sn";;r]:+k )7 Z, s, T)
I

mtntk 1
<B< efg( m+n-&-k)7 6fg(zm+n+k) T, 2, )OB( efg( mintk ,T

mnk

n}nk n}nk
V(T ™) Tegyloiai™ ). 2:7)

<Y (Tepg(ayi™™ ), Tepg (a2, 2, 5) oY (Tepg(sin ™),

mnk

mnk mnk

< €10€1 < €9.
Therefore we have linmy,, w = oo{(u,v,w) € N

G(Tuvw(x;;;:g”) Tuvw(s;z;g*k),x,s,r) >1—¢ or
1

B(Tuvw (l';::;]?rk )7 Tuvw(s,j;;]:Jrk )’ x,s, T) <€
1 1

Y (Tuvw (@1 ) Tuvw (s ™ )y y8,7) < e} =0
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= 5= ($mnk) € Ox(r, €2)(T).
Hence Oy (5, €1)(T) € Ox(5,€)(T). o

Theorem 4.16. Let (V, N, x,0) be an NMS. A triple sequence © = (xmni) € V. If there exists
1
a triple sequence y = (Ymnk) € Lrs(pq,r)(T) such that Tyyw(zmi ™) = Tuvw(y$;£+k) for

mnk

almost all (u,v,w) relative to Neutrosophic N, then x € Lys(pg g)(T).

1 1
Proof. Suppose Typw (@2 ) = Ty (y,H2 ") for almost all (u, v, w) relative to .

Then limmn kool (U, v w) eN:

Lo (2 ) # Tun ™) = 0} € N 1 1

= 1M ko0l (U 0, W) € Nt Ty (25775 ) = T (y,75 77 )} = 0

Therefore, fcir all A >0

Gl ) T U™ ) 2,0,

BTl ™), Tuwa 0 ™),
z, Y,

Y(Tu'uw (:E;Z;;];z+k ) Tuvw (y$2£+k )

%)} = 1. and
3} =0.
%)} =0.as m,n, k — oc.
Since ¥ = (Ymnk) € Lrs(pq,r) (1), let lzmm,n,kﬁoo(zW) = 3.
Then for every € € (0,1) and A > 0,
Since ¥ = (Ymnk) € Lrs(pg.r) (T), let
n = limmnkﬁoo € {(m,n, k) eN:
G(Tuvww,m““) y,B.3)>1—cor
B(Tuvw(ym““) v, B.3) <«
Y (Lo )., B 3) < €} =0
Consider the set
Mo = limmnkﬁoo eN:
G (Tuvw( g;};*’“,x,ﬁ,A) >1—c¢€or
(Tuvw(z ZJZZ” z, 8, ) <
(Tuvw(x n"iZZMa B, A) <€} =0
To prove that m C 12. So far A € 11, we have
Twvw(z e @, B,A) 2

mnk

(

(Tuv ( $;£+k) Tuvw(y$;g+k) z,Yy, 2)*G( uvw(y;nn;g+k) Y, By%)
>1*(1—e):1—e

B(Tuvw(xm+n+k’ 757 ) <

"<U:J

Q Q@

mnk
B(Tuvw(xln”,tg%) Tuvw(y$;£+k) x,Y, 2) o B( uvw(y$;£+k) Y, B, %)
<0oe=c¢.
Y(Tuvw(xn".z;r]:JFk z, 3, )_

1 1
Y(Tuvw(wq%n;}?%) Tuvw(y$;£+k> z,Y, 2) oY( uvw(yfn",f?k) Y, 3, %)

*
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< 0oeasm,n, k — .

= (u,v,w) € no.

Hence n; C 9.

Hence z = (xynk) € Lrs(pq.r) (T) o

5. Conclusions

In this paper, we explore various directions by introducing a Tribonacci sequence space
with aid of a Neutrosophic triple sequence space. We expect that our results will serve as
a reference for further studies and also motivate young researchers in this field. We have
defined the tribonacci matrix from neutrosophic triple entire sequence spaces and examined
some topological and algebraic properties.
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