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OZET

Bu ¢aligsmada, biz nétrosofik ti¢lii kismi b — normlu uzaylari tanimladik. Bu yapi i¢in 6rnekler
ve ozellikler verdik. Ayrica nétrosofik tiglii normlu uzaylari [6] ve nétrosofik ligli kismi b —
metrik uzaylari [ 10] notrosofik ti¢lii kismi b — normlu uzaylarla karsilagtirdik. Bunun yani
sira bu notrosofik ticlii yapilarin nétrosofik ti¢lii kismi b — normlu uzaylardan farkli oldugunu
gosterdik. Ek olarak notrosofik ti¢lii kismi b — normlu uzaylarin hangi durumlarda diger
notrosofik tiglii yapilarin 6zelliklerini sagladigini tartistik. Bundan dolay1 yeni bir teori olan
notrosofik ticlii yapilara ndtrosofik ticlii kismi b — normlu uzaylar1 eklemis olduk.

Anahtar Kelimeler: b - metrik uzaylar, nétrosofik ti¢lii kiimeler, nétrosofik tiglii kismi b
- metrik uzaylar, notrosofik ti¢lii kismi b — normlu uzaylar

ABSTRACT

In this study, we defined neutrosophic triplet partial b - normed spaces. We gave examples
and properties for this structure. Also, neutrosophic triplet normed spaces [6], and
neutrosophic triplet partial b - metric spaces [9] are compared with neutrosophic triplet partial
b - normed spaces. Furthermore, we show that neutrosophic triplet partial b - normed spaces
are different from these neutrosophic triplet structures. In addition, we discussed in which
special cases the neutrosophic partial b - normed spaces provide the properties of other
neutrosophic triplet structures. Thus, we added neutrosophic triplet partial b - normed spaces
to the neutrosophic triplet structures which are a new theory.

Key words: b - metric spaces, neutrosophic triplet sets, neutrosophic triplet partial b
- metric spaces, neutrosophic triplet partial b — normed spaces

1. PRELIMINARIES

Smarandache introduced neutrosophy in 1980, which studies a lot of scientific fields. In
neutrosophy, there are neutrosophic logic, set and probability in [1]. Neutrosophic logic is a
generalization of a lot of logics such as fuzzy logic in [2] and intuitionistic fuzzy logic in [3].
Neutrosophic set is showed by (t, 1, f) such that “t” is degree of membership, “1” is degree of
indeterminacy and “f” is degree of non-membership. Also, a lot of researchers have studied
neutrosophic sets. Furthermore, Smarandache and Ali obtained neutrosophic triplet in [4] and
they introduced neutrosophic triplet groups in [4]. For every element “x” in neutrosophic
triplet set A, there exist a neutral of “a” and an opposite of “a”. Also, neutral of “x” must
different from the classical unitary element. Therefore, the neutrosophic triplet set is different
from the classical set. Furthermore, a neutrosophic triplet “x” is showed by <X, neut(x),
anti(x)>. Also, many researchers have introduced NT structures. Recently, Sahin and Kargin
introduced neutrosophic triplet metric space and neutrosophic triplet normed space in [6];
Smarandache, Sahin and Kargin studied neutrosophic triplet G — modules in [7], Sahin and
Kargin obtained neutrosophic triplet partial metric space in [8]; Sahin and Kargin obtained
neutrosophic triplet b - metric space in [9]; Sahin and Kargin obtained neutrosophic triplet
partial b - metric space in [10].

In this study, we obtained neutrosophic triplet partial b - normed space. In section 2; we gave
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definitions of neutrosophic triplet set in [4], neutrosophic triplet b - metric space in [9],
neutrosophic triplet field in [5], neutrosophic triplet vector space and neutrosophic triplet
normed space in [6]. In section 3, we defined neutrosophic triplet partial b — normed space
and we gave properties for this structure. Also, we showed relationship between neutrosophic
triplet partial b — metric space and neutrosophic triplet partial b- normed space. Furthermore,
we defined neutrosophic triplet partial b — Banach space. In section 5, we gave conclusions.

2. INTRODUCTION

Definition 2.1 [4]: Let # be a binary operation. A neutrosophic triplet set (X, #) is a set such
that for x € X,

1) There exists neutral of “x” such that x#neut(x) = neut(x)#x = x,
i1) There exists anti of “x” such that x#anti(x) = anti(x)#x = neut(x).
Also, a neutrosophic triplet “x” is showed with (x, neut(x), anti(x)).
Furthermore, neut(x) must different from classical neutral element.

Definition 2.2: [10] A neutrosophic triplet partial b - metric on a neutrosophic triplet set (N,
*) is a function dp,:NXN— R such for every n,m, s € N,

Hn*meN

i) dpp(n, m) =0

iii) If dop(n, m) = 0, then n=m,

iv) dpo(N, M) = dpo(n, )

V) If there exists at least an element s € N for n, m € N pair such that

dpo(n, m) < dpp(N, M*neut(s)), then dyp(n, m*neut(s)) < b(dps(N, S)+ dpn(S, N)+ dps(S, S))
Where,b € R"and b > 1.

Definition 2.3. [5] Let (NTF,*#) be a neutrosophic triplet set together with two binary
operations * and #. Then (NTF,*, #) is called neutrosophic triplet field if the following
conditions hold.

1. (NTF,*) is a commutative neutrosophic triplet group with respect to *.

2. (NTF, #) is a neutrosophic triplet group with respect to #.

3. att(b*c)= (a#tb)*(a#c) and (b*c)#a = (b#a)*(c#a) for all a,b,c € NTF.

Definition 2.4. [6] Let (NTF,*,, #,) be a neutrosophic triplet field and let (NTV,x,, #,) be
a neutrosophic triplet set together with binary operations “*, " and “#,”. Then (NTV,x,, #,)
is called a neutrosophic triplet vector space if the following conditions hold. For all u, v €
NTV and for all ke NTF; such that ux,v € NTV and u #,k € NTV,

1) (u*,V) *,t= Uk, (V,t); U, v, tENTV;

2) U*,V = Vx,U; U,V ENTV;

3) (v*,u) #,k= (V#,K) *,(U#,Kk); KE NTFand u, v € NTV;,

4) (kx,t) #,u= (k#,V) *1 (U#,V); k,t € NTFand u € NTV;

5) (k#,t) #,u= k#,(t#,u); kK, t e NTFand u € NTV;,

6) there exists at least an element k € NTF for every element u such that

u#, neut(k)= neut(k) #, u=u; u € NTV.

Definition 2.5: [6] Let (NTV,x,, #,) be a neutrosophic triplet vector space on (NTF,*,, #,)
neutrosophic triplet filed. If the function ||.|| : NTV — R*u{0} is satisfied the following
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properties, then the function I.I is a neutrosophic triplet norm.
Where,

f, f: NTF X NTV — R* U {0} is a function such that
f(a, X) = f(a, anti(x)) and if x = neut(x), then f(a, x) = 0.

a) IxI >0

b) If x = neut(x), then Ixl =0

¢) la#, xI = f(a, x).Ix|

d) lanti(x)I= IxI

e) If there exists at least an element k € N for x, y € NTV pair such that
Ix*, yl < Ix*, y*,neut(k)l, then Ix*,y*,neut(k)l < IxI+lyl.

Also, ((NTV, ,, #,), I.I) is called a neutrosophic triplet normed space.
3. NEUTROSOPHIC TRIPLET PARTIAL b - NORMED SPACES

Definition 3.1: Let (NTV,x,, #,) be a neutrosophic triplet vector space on (NTF,*,, #,)
neutrosophic triplet filed. If the function ||. [|op : NTV — R*uU{0} is satisfied the following
properties, then the function 1.1, is a neutrosophic triplet partial b - norm.

Where,

f: NTF X NTV — R* U {0} is a function such that
f(a, X) = f(a, anti(x)) and if x = neut(x), then f(a, X) = 1.

a) Ixlpp >0

b) If Ixlp, =0, then x = neut(x)

c) la#, xlpp = f(a, x).Ixlph

d) lanti(x)lpp = Ixlpp

e) If there exists at least an element k € N for x, y € NTV pair such that
Ix#, ylpp < Ix*, yx,neut(k)lps, then Ixx,yx,neut(k)lp, < b(Ixlp, + Iyl + Ineut(k)lyy ). Where, b
€ R"and b > 1.

Also, ((NTV, =,, #,), I.lyp) is called a neutrosophic triplet b - normed space.

Example 3.2: Let X = {a, b} and P(X) = {@, {a}, {b}, {a, b}} be power set of X.
(P(X), *, N) is a neutrosophic triplet set and neutrosophic triplet vector space. Where,
A, BeP(X),
B\A, if s(A)<s(B)AB>ANA'=B
A\B, if s(A)>s(B) NADBAB'=A
A*B= (A\B)', if s(4)>s(B) NADB AB'#A
(B\4)', if s(A)<s(B) A\BoANA'+B

k X, if s(A)=s(B) N A+B
¢, A=B

Also, f: P(X) X P(X) — R* U {0} is a function such that

f(A, B) = (s(A N B)) +Kk)/(s(B) +k)
Thus, Llp,:P(X) — RTU{0}, IAly, = s(A) + K is a neutrosophic triplet b — normed space with
b = 1.1. Where, s(A) is number of elements of A and k € R" and k > 1.
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Corollary 3.3: From Definition 2.5 and Definition 3.1, neutrosophic triplet partial
b —normed space is generally different from neutrosophic triplet normed space since for
triangle inequality.

Property 3.4: Let ((NTV, ,, #,), l.Iop) be a neutrosophic triplet partial b - normed space on
(NTF,*,, #;) neutrosophic triplet field. Then, the function dp,: NTV x NTV— R defined by
dpo(X, Y) = Ixx, anti(y)lyp provides neutrosophic triplet partial b - metric space conditions.

Corollary 3.5: From Property 3.4, every neutrosophic triplet partial b - normed space is a
neutrosophic triplet partial b — metric space.

Definition 3.6: Let ((NTV, *,, #5), ||.||pb) be a neutrosophic triplet partial b - normed
space on (NTF,*4, #,) neutrosophic triplet field. dpp: NTV x NTV— R neutrosophic
triplet partial b - metric define by dv(%, y)= || X *, anti(y)||» is called the
neutrosophic triplet partial b - metric space reduced by neutrosophic triplet partial b -
normed space ((NTV, x,, #5), ||.]lpb)-

Definition 3.7: Let ((NTV,x,, #,), |I. ||pb) be a neutrosophic triplet partial b - normed space
on (NTF,*,, #,) neutrosophic triplet field, {x,,} be a sequence in this space and d» a
neutrosophic triplet partial b - metric reduced by ((NTV,x,, #,), |I. l|lpb)- {x,} sequence
converges to x, if for every €>0 there exists Me N such that for all n =M we have

dpb(x, {xn})= [Ix *; anti(x,} ) llpp<&.

It is showed that lim,,_,,, x,,= X or x,,— X

Definition 3.8: Let ((NTV,*,, #,), [|. ||;b) be a neutrosophic triplet partial b - normed
space on (NTF,*4, #,) neutrosophic triplet field, {x,, } be a sequence in this space and
dpb be a neutrosophic triplet partial b - metric reduced by ((NTV,x,, #5), ||. |lpb)- {x,,} is a
Cauchy sequence, if for every €>0 there exists Me N such that foralln,m > M

we have dpb(x%, {x,})=||X *, anti(x,,} )||pp< €.

Definition 3.9: Let ((NTV,x,, #,), ||. ||pb) be a neutrosophic triplet partial b - normed space
on (NTF,*4, #,) neutrosophic triplet field, {x,,} be a sequence in this space and dpp
be a neutrosophic triplet partial b - metric reduced by ((NTV,*,, #,), ||. ||pb). If each {x,,}
Cauchy sequence in this space is convergent, then ((NTV,*,, #5), ||. llpp) is called
neutrosophic triplet partial b - Banach space.

4. CONCLUSION

In this chapter, we obtained neutrosophic triplet partial b — normed space. We also show that
neutrosophic triplet partial b — normed space is different from the neutrosophic triplet normed
space. Thus, we have added a new structure to neutrosophic structures and we gave rise to a
new field or research called neutrosophic triplet partial b — normed space. Also, thanks to
neutrosophic triplet partial b — normed space researcher can obtain new structure and
properties. For example, neutrosophic triplet partial b — inner product space and neutrosophic
triplet partial b — Hilbert space
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