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ABSTRACT. The neutrosophic set is a generalization of IFNS and was intro-
duced by Smarandache [I7]. In this paper, by using the trianglular Hilbert matrix

() and I-convergence, we define some new sequence spaces Cé(L M N)(’%) and
C<IL M N)(,}f) as a domain of trianglular Hilbert matrix .7 with respect to neu-

trosophic norm and study some results about these sequence spaces.

1. Introduction

L. A Zadeh [20] introduced the notion of fuzzy set theory in 1965.
Intuitionistic fuzzy set theory was given by Atanassov [I] and studied the con-
cepts of intuitionistic fuzzy sets (IFS). Park [16] studied the notion of intuition-
istic fuzzy metric space in 2004, and the concept of intuitionistic fuzzy norm
space was further studied by Saadati and Park [18§].

T. Bera and N. K. Mahapatra studied neutrosophic soft linear spaces in
2017 [2] and 2018 [3]. Moreover, Murat Kirigci and Necip Simsek [12] defined
neutrosophic normed space.

H. Fast [4] and H. Steinhaus [19] introduced the theory of statistical conver-
gence of sequences of real numbers independently. Then, in 2000, P. Kostyrko,
T. Salat, M. Macaj [14] introduced I-convergence as a generalization of statistical
convergence. Karakus [7] studied statistical convergence on probabilistic normed
space. Recently, Khan et al. [SO,11] investigated ideal convergent for single and
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double sequences in intuitionistic fuzzy normed space. Further, Kirigci [12] stud-
ied neutrosophic normed spaces and statistical convergence on it. In this paper,
we defined two new sequence spaces Cé(L’M7N)(e%”) and C{L’M’N)(%) and studied
the concepts given by M. Kirisci and N. Simsek into neutrosophic normed space
and obtained some interesting results.

Let N and R denote the sets of natural and real numbers, respectively.
Let w denote the set of all real/complex sequences, i.e.,

w={0=(0),keN|J, eR, or C}, (1)
and sequence space £*° is as follows
0= {19 = (k) € w: [|[¥]|co = sup [9x]| < oo} . (2)
keEN

In this paper, we will use the Hilbert triangular matrix .7 as a transformation
whose domain is the spaces Cé(LM’N) and C{LM’N). Let 7 be an infinite Hilbert
matrix and be defined as
1

= (hy; h that hjy = | ——
S = (h;) such tha k <z—|—k:—1

> for i,k € N. (3)
Hilbert matrix was introduced by David Hilbert in 1894 to study a question
in approximation theory. J¢ is said to be triangular Hilbert matrix if

hixr =0 for k>4, and h; #0 forall i € N.

Hilbert matrix was used in classic theory of summability and considered as a
bounded linear operator on the spaces of all p-summable sequences spaces (¢7)

with norm
for 1 <p<oo [6].

7
1= =5
sin(7)
Domain of an infinite matrix H in a sequence space W is defined as
H,={9= (V) cw: HY € W}.

Throughout the paper, s -transform of the sequence ¥ = (V%) € w is defined as
follows: i 9
H0) = Haia_l for i,a € N. (4)

a=1

2. Preliminaries

DEFINITION 2.1 ([4]). Suppose that E C N and the symbol | - | denotes the
cardinality of the set. It is called the asymptotic density of E, denoted A(FE),
and is defined as

A(E):ali_{xéoa{kga:keE}L (5)
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DEFINITION 2.2 ([]). Let ¥ = (J%) be a number sequence. Then, the sequence
is called statistically convergent to the number ¢ if, for each ¢ > 0, the set

E(e) ={k <p: |0 — ] > €} has A(F) =0, i.e.,

lim %|{k<p:19k€|>e}|:0. (6)

p—00
We denote statistical convergence as st — lim = [.

DEerFINITION 2.3 ([4]). A number sequence ¢ = (1)) is said to be a statistically
Cauchy sequence if, for every ¢ > 0, 3 is a positive integer (depends on €)
N = N(e) such that

1
lim Z—)|{]€§p:|19k—’l91\]‘26}|:0. (7)

p—r0o0

DEFINITION 2.4 ([I4]). Consider X # ¢ and I C P(X). Then, I is called ideal
if it satiesfies the following properties:

(a) p €1,
(b) 01,09 €l = o1Uoy €1,
(c) for each o1 € I and o9 C 01, we have o9 € I.

If X ¢ I, then I is called non-trivial ideal.

DEFINITION 2.5 ([14]). A non-trivial ideal I in X is said to be an admissible ideal
if it is different from P(X) and contains all singletons, i.e., {z} € I for each z€ X.

DEFINITION 2.6 ([I4]). Suppose X is a non-empty set. Then, the non-empty
family F' C P(X) is called the filter on X if and only if

(a) ¢ & F,
(b) 01,00 € F = 01No3y € F,
(c) for each o1 € F and 03 D 01, we have o9 € F.
DEFINITION 2.7 ([I4]). Suppose I C P(X) is a non-trivial ideal. Then, a class
F(I)={ACcX:A=X—-M, forsome M eI}
is a filter on X, called filter associated with the ideal I.

DEFINITION 2.8 ([14]). Suppose I C P(X) is a non trivial ideal in X. Then,
a number sequence x = (xy) is said to be ideally convergent (I-convergent) to £
if, for every € > 0, the set {k € N:|z,—§|>€} €I, and we write it as [—limx =¢&.
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DEFINITION 2.9 ([I0,15]). The binary operation * : [0,1] x [0,1] — [0,1] is
said to be a continuous t-norm if:
(a)
(b) * is continuous,
(c) sx1=sVsel0,1],
(d) s<wand p<qg= sxp<ux*gq, for each s, p, u, g € [0, 1].

* is commutative and associative,

DEFINITION 2.10 ([15]). The binary operation ¢ : [0,1] x [0, 1] — [0, 1] is said
to be a continuous t-conorm if:

(a) ¢ is commutative and associative,

(b) ¢ is continuous,

(¢) so0=sVse|0,1],

(d) s<uand p<qg= sop<uoqforeach s, p, u, q€0,1].
DEFINITION 2.11 ([12]). Let X as a vector space and N = {(x, L(¢), M(¢), N(9)):
¥ € X} be a normed space such that N : X x (0,00) — [0,1]. Assume that
* and ¢ are a continuous t-norm and a continuous ¢t-conorm, respectively. Then,
the four-tuple (X, N, *,¢) is called a neutrosophic normed space (NNS) if the
following conditions are satisfied; for all ¢,9¢ € X and 3,8 > 0, and for each
a#0,
() 0<L(®,) <L O0<M(@,9) <1,0<N(@,y) <1,V 7€ R,

9,7) + M(9, ) + N9, ) < 3, for y € R,

¥,7) =1 (for 3> 0) iff ¥ =0,
9,9) = L0, 13p),

—
—
<
~—
—

—~ T~/
2

(vi) L(¢,.) is a continuous non-decreasing function,
(vii) lim, oo L(¥,7) =1,
(viii) M(¥,7) =0 (for 3 > 0) iff ¥ =0,
(i) M(a, ) = M(9, 1),
(x) M(¥,7) o M(Yg,s) > M0+ g, 7+ s),
(xi) M(¥,¢) is a continuous non-increasing function,
(xii) lim, oo M(¥,7) =0,
(xiii) N(d,7) =0 (for y > 0) iff ¥ =0,
(xiv) N(a,7) = N(9, -2,
(xv) N(8,3) N9, 5) > N(O + )5+ )
(xvi) N(¥,.) is a continuous non-increasing function,
(xvii) lim, oo N(9, ) = 0,
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(xviil) if y <0, then L(9,7) =0, M(¢,7) =1, N(¢¥, ) = 1.
These three tupples, N' = (L, M, N), are called the neutrosophic norm (NN).

EXAMPLE ([12]). Suppose that (X,|| . ||) is a NNS. Give the operations as
U1 * ug = urug and ug © us = ug + ug — ujug. For 3> [|ug]],

J [Jua ] [Jua ]

Lul)] = M U1,3) = —/ .0 u1,7) = 8
D= o M Sy 0=
for all uy,us € X, and 5> 0. If we take 7 < ||u1]|, then

L(uh]) = 07 M(ubj) =1 and N(uh]) =1 (9)

Hence, (X, N, x,¢) is NNS such that N : X x (0,00) — [0, 1].

DEFINITION 2.12. [12] Let (X, N, *,¢) be a neutrosophic normed space. A se-
quence ¥ = (¥;) € X is said to be convergent to £ with respect to the neutro-
sophic norm N' = (L, M, N) if, for every 0 < e < 1 and 7 > 0, there exists K € N
such that L(9, —&,7) > 1—¢, M(¥ —&,7) < e and N(¥ — &, 7) <, i.e., for all
7> 0, we have

lim L(Wp—&,9) =1, lim M(Wr—¢&,9) =0 and lim N(Jp—¢&, ) =0. (10)
k—o00 k—o00 k— o0

The convergence of a sequence in (X, N, x, o) is denoted by N' —lim ), = &.

DEFINITION 2.13 ([I2]). Let (X, N, *,¢) be a NNS. A sequence ¥ = () € X is
said to be C'auchy sequence with respect to the neutrosophic norm A" = (L, M, N)
if, for every 0 < € < 1 and j > 0, there exists N € N such that L(Jy — 0,,,7) >
1—¢€ MW — 9, 7) < eand N(Ug — P, 7) <, for k,m > N.

DEFINITION 2.14 ([12]). Let (X, N, %,0¢) be a neutrosophic normed space.
Then, the open ball with center v € X and radius r is defined as, for 0 < r < 1,
v € X and 7> 0,

By(r,))={ye X :Llv—y,3) >1—-r, M(v—y,3) <r, N(v—y,7) <r}. (11)

DEFINITION 2.15 ([I2]). Let (X, N, *,¢) be a NNS and Y C X. Then, Y is said
to be open if, for each y € Y, there exist ¢ > 0, 0 < r < 1 such that By(r,t) C Y.

DEFINITION 2.16 ([12]). Let (X, N, *,¢) be an NNS, a sequence 9 = () € X,
k € N is said to be statistically convergent with respect to the neutrosophic
norm N = (L, M, N) if there exists £ € X such that the set

Poi={k<neN:LWk—§g) <1l—e€or MW —&79) >¢, N —& ) > ¢}
(12)
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or equivalently,
Poi={k<neN:LW,—-¢&j) >1—¢ or
M1 — &, ) <e,
Nk —&,7) <€}, (13)
has A(P.) = 0 for every € > 0 and j > 0. We write it as
Sy —limd, =&, or Y — E(Syr).

DEFINITION 2.17 ([I3]). Let (X, N, *,¢) be an NNS, a sequence ¥ = (¢y) € X,
k € N is said to be I-convergent to &, with respect to the neutrosophic norm

N = (L,M,N)
if, for every ¢ > 0 and 37 > 0,
{kENL(ﬂkié.v]) S 1—¢€ or M(ﬁkié.v]) Z67 N(ﬁkié.v]) 26}61' (14)

DEFINITION 2.18 ([§]). A sequence ¥ =(¥,) €w is said to be Hilbert I-conver-
gent to a number ¢ € R if, for every € > 0, the set

{neN:|7,00)—¢& >et el

3. Main Results

DEFINITION 3.1. Let (X, N, x,¢) be a neutrosophic normed space. A sequence
¥ = (J%) € X is said to be neutrosophic Hilbert I-convergent to & with respect
to the neutrosophic norm N = (L, M, N) if for every € € (0,1) and 7 > 0 we have
the set

My={neN:L(s#,0)—-¢&)) <1l—€c or
I\/I( () )26,
N( (W) —¢&g)>etel

and we write [ v ny () lim(Jx) =

DEFINITION 3.2. Let (X, N, *,¢) be a neutrosophic normed space. Then, a se-
quence ¥ = (V%) € X is said to be neutrosophic Hilbert I-Cauchy with respect
to the neutrosophic norm N = (L, M,N) if, for every ¢ € (0,1) and y > 0,
there exists a N € N such that the set

My={keN:L(GW) —H#Nn(0),)) <1l—€ or
M(A4(9) — AN (9), ) > €,
N9 — A (9),)) > e } € 1.
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In this section, we introduce the following sequence spaces:
C(IL7M7N)(%) = {19 = (V) Ew: {i € N: for some ¢ € C,
L(A(W)—¢€,9) <1—€ or

M(A(0) - &,9) =
N (A (9) )ze}el} (15)
Comm () = {9 = Wp) € w: {i € N+ L((),5) <1
M(A#(0), ) > €,

N@%w»ﬁz&61}<w>

We define an open ball with respect to the Hilbert triangular matrix .22 with
center at ¥ and radius r > 0 with respect to the neutrosophic norm and € € (0, 1)
as follows:

By (r,e)(H) = {y = () ew: {ieN: L(HAW) - Ay),7) <1—c or
M(A(0) — Hily), 7) > e,
N(#(9) ~ Hily). 1) = e} € T} (17)
THEOREM 3.3. The spaces
Clumn () and  Cl () are linear spaces over R.

Proof. We will prove the result for C{LM,N)(%). The proof of linearity of the
space CO(L m.ny () follows similarly. Let
0= (9k),y = (yr) € ClLmny(H).

Then, there exist &1, & € C, such that ¥ = (¥%) and y = (yx) Hilbert I—converge
to &1 and &2, respectively. We will show that for any scalars (; and (» the sequence
(19 + Coyy Hilbert I-converges to (1&1 + (2€2. For 3 > 0 and 0 < € < 1, consider
the following sets:

A= {ZEN L< 7(9) — 51,2|C‘><1e or

M< #0) - é1’2|Cl\>_
(o)

\/

Vv
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A€ {ZEN L( 7(0) — 51,2K|>>16 or

M (%(ﬁ) - 617 ﬁ) <€,
N (%(19) £, ﬁ) < e} e F(I)
Bz{iéN:L(%(y)—fzam%> <l-¢ or
M<«%€-(y)£z,2|‘z_2> > e,
N<%€-(y) — &, 2|‘z_2> > e} el
B — {ieN:L(iﬁ(y) gz,ﬁ> S1—¢ or
M(%@(y) &ﬁ) <e

N(A) - @) <} e P,

Define the set D = AU B so that D € I. It follows that ¢ # D € F(I).
Let ¢ € D€ In this case,

L< o) = 51’2|<1|>>1€ o
Hy(0) = &1, 5o

and
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L((Clifi](ﬂ) — Q) — (G& — C2§2),J>
> L(GA0) - &, 3) L (G Hal) - G&e. 3)

_L( o) - 51’2|c\)“( olv) = 52’2|<\>

>(1—-e)*x(1—¢)=1—¢
This implies that

L((Cl%(ﬁ) — Gy (y)br) — (Ci& — C252),]) >1-—e

A similar way.

< —GA(y) — (G& - {252)73)
<M (C1 a(0) — Gi&a, —) oM (Q%(y) _ Cz&z,%)

‘M< W)= é1’2|<|> M( o) - f2’2|<2|><6°6:€'

M((Cl‘%(ﬁ) — QA (y)) — (& — szz),j) <.
And,

N((G0) = G ta(y) = (G — o))
<N (GAt(0) — & 2) o N (Gtly) — Gt D)

_N< (%)= 51’2|<1|> N< () = 52’2|¢|><€<>€:€'
N((QA00) ~ W) — (& — G&).g) <

Therefore, we have

{q €N (( y)) (¢& - C2§2),]> >1—¢ or
((C ) — (G& — Czﬁz),j) <e
((C )) — (11 — ©&), ) }
By the definition of the f@lter associated with the ideal I, we have
{aen:i((an Hoy) — (G& = G&2)g) > 1—¢ o
((C Ha(y) = (G& — CzEz),j) <e
(( () — (Gér — C2€2),j> < e} € F(I).
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Hence, the sequence ({19 + (oyx) Hilbert I—-converges to (1€ + (26a.
Therefore, (¢19;+Cayi) € C(IL mn) (). Hence, C(IL ) () is a linear space. [

THEOREM 3.4. FEvery open ball By(r,e)(H) with center at ¢ and radius r > 0
with respect to the parameter of the neutrosophic norm and 0 < e < 1 is an open

set in C(IL,M,N) ().

Proof. Consider an open ball with centre at 9 and radius r > 0 with neutro-
sophic parameter 0 < € < 1,

Then,
B3(r,e)(#) = {y = () €w: {i € N: L(H(W) — Hily),r) > 1-¢ or
M(A() — Hi(y),7) < e,
N(A(0) = Aily).r) < e}e F(D)}.
Let y = (yx) € %5(r,€) (). Then, we have the set such that
{ieN: L(A W) — H(y),r) >1—¢€ or

M) — (), 1) < e

N(A(0) — Hi(y),r) < €}
L(Ae(0) — Haly)or) > 1 —e.

. M(A(9) = Hi(y),r) < e

N (A (0) — Hi(y),r) <e

there exists ry € (0,7) such that,

L((9) — Hi(y),ro) > 1 —¢,

M(A6(0) — Hily), o) < e

and

Put
€0 = L(%@?) - ffi(y)ﬂ“o), = ¢ >1—c¢

Then,
Fs€(0,1) suchthat e >1-—s>1—¢.
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For ¢y > 1 — s, we can have €1, €2, €3 € (0,1) such that
coxer >1—s, (1—¢)o(l—€)<s and (1—¢)o(l—e3)<s.

Let €4 = max{eq, €2, €3}.
Now, consider the open ball Z(r — 10,1 — €4)(#°). We will show that

By (r —r0,1 —ea)(H) C B(r, €)(H).
Let 2z = (21) € By (r — 10,1 — €4)(J), then we have the set
{i e N: L(H(y) — Hi(2),r —10) > es or
M (i (y) — H(2),r —10) < 1 —ea,
N(H(y) — H(z),r —10) <1—es}.

Therefore,
L(A0i(0) — Hi(2),r) = L(HE(9) — Hily).ro) * L(H(y) — Hi(2),r — 7o)
> €p * €4 2> €0 * €]
>(1—s)>(1—e).
This implies that L(5(0) — 5(z),r) > 1 —¢,
M(A(9) — H(2),7) < M(HE() — Hay), o) o M(Hily) — H(2), 7 = 10)
S(l-e)o(l—e)<(1-e)o(l-e)

Hence, we get

M(H(9) — H(2),r) <e

and
N (4 (0) — Hi(2),r) < N(A ) — Hi(y), ro) o N(Hi(y) — Hi(z), 1 —10)
<(1—¢€)o(l—€) <(1—¢€p)o(1—¢3)
<(s)<e

This implies that
N (A (9) — H(2),r) <.
Therefore, we have a set such that
{ieN: L(AW) - H(z),r) >1—¢ or
M(H(9) — H#(2),7) <,
N (4 (9) — H#i(2),r) < ebe F(I).
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Hence, we get z = (21,) € BG(r,€)(A). This implies that
By (r—ro, 1 —€a)(H) C By(r,e)(). O
Remark 1. The spaces
C(IL,M,N)(%) and Cé(L,M,N)<%)
are NNS with respect to the neutrosophic norm N = (L, M, N).
Now, define
T(L,M,N)(%) =
{WCC(IL7M7N)(%) :for each ¥=(0;) €W, 3r>0 and e€(0,1) such that
By(r,e)(A) C W}

Then, 7 mn)(#) defines a topology on the sequence space C(ILMN)(%”).
The collection defined by

B= {%(r, €) 19 = (1) € Clupny(H),r >0 and €€ (0, 1)}
is a base for the topology 7(_m,n)() on the space C(IL’M’N)(%).

THEOREM 3.5. The topology T(Lmn) () on the space C(ILM N)(%) s first
countable.

Proof. For each ¥ = (¢;) € C(IL mny (), consider the set
11
B= {%(—,—) () :n = 1,2,3,4,...},
n’'n
which is a countable local base at ¢J. Therefore, the topology 7 m ()
on the space C}, \ ) () is first countable. O
THEOREM 3.6. The spaces C(ILM’N)(%) and Cé(LM’N)(%p) are Hausdorff spaces.

Proof. We shall prove the result only for C(ILM N)(Jf) and another one
follows similarly. Let 9 = (¢;) and y = (y;) € C(IL mny () such that J # y.
Then for each i € N and r > 0, we have,

0 <L (HAW)-Hy),r)<1,
0 < M(A(0)—HA(y),r)< 1,

and

0 < N (J(0)—H(y),r)< 1. (18)
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Put
e = L(AW) - HAy),r),
e3 = N(H (D) — A (y),r) and e =max{e,1—ez,1— ez}
Then, for each €y > (€, 1) there exist ey, €5, € € (0,1) such that
eqxeg > e, (1 —e5)0(l—e5) < (1—¢)

Again, putting €7 = max{eq,

€9 = M(«%pi(ﬁ) - «%pi(y)vr)’
(19)

and (1 —¢€)o(1—¢€) < (1 —¢).
1 —e5,1 — €, }, consider the open balls

%(1 . g)(%ﬂ) and %y(l . g)(%ﬂ)
centered at ¥ and y, respectively. We show that

@5(1 . g)(%) N @;(1 . g)(%) = ¢.
If possible, let

c _ i C _ i
9 = (9;) 69%(1 67,2)(%)n<@y(1 67,2)(%).
Then for the set {k € N}, we have

e = L(A3.(9) - A (y),r)

> L (A0 - A, ) L (AL - ). )

> €7 Xk €7 > €4 K% €4 > € > €]

(20)
= M(A:(9) — Hi.(y),7)
M (H4(0) = Hi(2), 5) oM (0 (=) = Hiy). 5 )
(1767)0(1767) (1*65) (1*65)
<(1—e) <e (21)
And
e3 = N(H4(9) — Hi(y),r)
<N (H(0) = A (). 5) oN (i)~ Hilw). 5)
<(I—e7)o(l—e7)<(1—ep)o(l—e5)
< (]. — 60) < €3. (22)
Equations (20), 2I) and ([22) imply a contradiction. Therefore,
@3(1 — e, g)(%) m%;(l — e, g)(%) — ¢,
Hence, the space C(IL7M7N)(%) is a Hausdorff space. ([l
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THEOREM 3.7. A sequence ¥ = (¥)) € w is a neutrosophic Hilbert I-convergent
with respect to the neutrosophic norms (L, M;N) if and only if it is a neutrosophic
Hilbert I-Cauchy with respect to the same norms.

Proof. Suppose ¢ = () Ew is neutrosophic Hilbert I-convergent with respect
to neutrosophic norms (L, M, N) such that

I Ny (P€) = lim (D) = €.
For a given € € (0,1), there exists ¢; € (0,1) such that
(I—€e)*x(1—€)>1—€ and e 06 <e
Since I mny () — lim (V) = &, therefore for all y > 0
D={ieN:L(#W)-¢&)) <1l—e or
M(A (D) = €,9) > e,
N(EW) — €.9) 2 a1} €1
that implies
DC:{iEN:L(%(ﬁ)*f,j) >1—¢€ or
M(A(9) — &,7) < e,
I

(0) &) <e}eF(I).
For ¢ € D€ we have

%(19)*57])>1*€1 or
M(%(ﬁ)ié"]) < €1,
5z

<y> - 57]) < €1.
For fix k € D¢ let

Y ={ie N: L(H) — H(0),7)) <1—€ or
M (S (0) — #4.(9), ) > e,
N(A (W) — A (9),9) > }e T
We show that Y C D. Let i € Y, we have
L(A(0) — H4(9).9) <1 —¢ or
M(A(9) — Hi(0).5) >
N(A(0) — A (9).5) > ¢

We have two possible cases, first consider L((9) — #4,(9),5) < 1 — e
Then, L(%ﬁ(ﬁ) —&, %) <1-—e¢.
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If possible, let L(#(0) —&,4) > 1 — €. Then,
1 —e> L(A4 () — H4:(9), )
> L (A60) ~ & 3) « L (A(0) ¢, 2)
> —e)*(1—e)
> (1—¢),

which is a contradiction.
Similarly, consider

M (A (9) — H#4.(9),7) > ¢, then M(%ﬁ-(ﬁ)—g,2

If possible, suppose

Hence,

e < M(A(9) — H4(9), )
<M( 2(0) — &, = )oM(%(ﬁ)*&%)

<€ o€ <€,

which is again a contradiction.

N((0) = #4(0),5) Z e, then N (H(0)~&3) = .

If possible, suppose

N (%g(f}) 3 %) < e
Hence,
e < N(H(0) — H4(9).)
<N (W) -6 3) o N(A0) - )
<€ o€ <€,

which is again a contradiction. Therefore for ¢ € Y, we have

{L(#Am-e3)<a-e),

M (ffg(ﬁ) 3 %) >¢  and
N (W) -¢3)>a}el

This implies that ¢ € D. Hence, Y C D. Since D € I then consequently,

the sequence ¥ = (¢;) is a neutrosophic Hilbert I-Cauchy with respect to the

norms (L, M, N).
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Conversely, suppose that the sequence ¥ = (¥;) € w is neutrosophic Hilbert I-
Cauchy with respect to the norms (L, M, N) denoted by E. Let, on the contrary,
the sequence ¥ = (¥;) € w be not neutrosophic Hilbert I-convergent; we denote
it by T'. Then, there exists ¢ € N such that

E={ieN:L(HW) - H(9),)) <1—€ or
M (W) — (D)) >
N(J(9) — H(9),5) > e} € L.
Let, on the contrary,

T:{ieN:L(%ﬁ-(ﬁ)ff,%)>1fq or

This implies that,
1—e> L(%(ﬁ) - e%’%(ﬁ)u)

> L(A0) — €3) «L(A4W) - 5)
>(1—e)*(1—¢)
>1—c¢,

which is a contradiction. Now,

e < M((0) - #4(9),5)

< M(A0) - & 3) oM(A(9) - &, 3)

< €1 0€1
< €,

which is again a contradiction. And
e < N(JA(9) — H(9).1)
< N(A(0) — & 2) oN(H(W) —&.5)
< €1 0€1
<€
which is again a contradiction. Therefore, T' € I, and hence, ¥ = (¥;) € w is

neutrosophic Hilbert I-convergent. (]
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