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Abstract: In this paper, we introduce the idea of neutrosophic cubic translation (NCT) and neutrosophic cubic
multiplication (NCM) and provide entirely new type of conditions for neutrosophic cubic translation and
neutrosophic cubic multiplication on BF-algebra. This is the new kind of approach towards translation and
multiplication which involves the indeterminacy membership function. We also define neutrosophic cubic
magnified translation (NCMT) on BF-algebra which handles the neutrosophic cubic translation and
neutrosophic cubic multiplication at the same time on membership function, indeterminacy membership
function and non-membership function. We present the examples for better understanding of neutrosophic cubic
translation, neutrosophic cubic multiplication, and neutrosophic cubic magnified translation, and investigate
significant results of BF-ideal and BF-subalgebra by applying the ideas of NCT, NCM and NCMT. Intersection
and union of neutrosophic cubic BF-ideals are also explained through this new type of translation and
multiplication.

Keywords: BF-algebra, neutrosophic cubic translation, neutrosophic cubic multiplication, neutrosophic cubic
BF ideal, neutrosophic cubic BF subalgebra, neutrosophic cubic magnified translation.

1. Introduction

Zadeh [1] presented the theory of fuzzy set in 1965. Fuzzy idea has been applied to different algebraic structures
like groups, rings, modules, vector spaces and topologies. In this way, Iseki and Tanaka [2] introduced the idea
of BCK-algebra in 1978. Iseki [3] introduced the idea of BCI-algebra in 1980 and it is obvious that the class of
BCK-algebra is a proper sub class of the class of BCI-algebra. Lee et al. [4] studied the fuzzy translation,
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(normalized, maximal) fuzzy extension and fuzzy multiplication of fuzzy subalgebra in BCK/BCl-algebra. Link
among fuzzy translation, (normalized, maximal) fuzzy extension and fuzzy multiplication are also discussed.
Ansari and Chandramouleeswaran [5] introduced the idea of fuzzy translation, fuzzy extension and fuzzy
multiplication of fuzzy B ideal of B-algebra and investigated some of their properties. Satyanarayana [6]
introduced the concepts of fuzzy ideals, fuzzy implicative ideals and fuzzy p-ideals in BF-algebras and
investigate some of its properties. Andrzej [7] defined the BF-algebra. Lekkoksung [8] focused on fuzzy
magnified translation in ternary hemirings, which is a extension of BCI / BCK/Q / KU / d-algebra. Senapati et
al. [9] have done much work on intuitionistic fuzzy H-ideal in BCK/BCI-algebra. Jana et al. [10] wrote on
intuitionistic fuzzy G-algebra. Senapati et al. [11] studied fuzzy translations of fuzzy H-ideals in BCK/BCI-
algebra. Atanassov [12] introduced the intuitionistic fuzzy sets. Senapati [13] investigated the relationship
among intuitionistic fuzzy translation, intuitionistic fuzzy extension and intuitionistic fuzzy multiplication in
B-algebra. Kim and Jeong [14] defined the intuitionistic fuzzy structure of B-algebra. Senapati et al. [15]
introduced the cubic subalgebras and cubic closed ideals of B-algebras. Senapati et al. [16] discussed the fuzzy
dot subalgebra and fuzzy dot ideal of B-algebras. Priya and Ramachandran [17] worked on fuzzy translation
and fuzzy multiplication in PS-algebra. Chandramouleeswaran et al. [ 18] worked on fuzzy translation and fuzzy
multiplication in BF/BG-algebra. Jana et al. [19] studied the cubic G-subalgebra of G-algebra. Smarandache
[20,21] extended the intuitionistic fuzzy set, paraconsistent set, and intuitionistic set to the neutrosophic set
through Several examples. Jun et al. [22] studied the Cubic set and apply the idea of cubic sets in group and
gave the definition of cubic subgroups. Saeid and Rezvani [23] introduced and studied fuzzy BF-algebra, fuzzy
BF-subalgebras, level subalgebras,fuzzy topological BF-algebra. Jun et al. [24] defined the neutrosophic cubic
set introduced truth-internal and truth-external and discuss the many properties. Jun et al. [25] investigated the
commutative falling neutrosophic ideals in BCK-algebra. C. H. Park [26] defined the neutrosophic ideal in
subtraction algebra and studied it through several properties, he also discussed conditions for a neutrosophic set
to be a neutrosophic ideal along with properties of neutrosophic ideal. Khalid et al. [27] investigated the
neutrosophic soft cubic subalgebra through significant characteristic like P-union, R-intersection etc. Khalid et
al. [28] interestinly investigated the intuitionistic fuzzy translation and multiplication through subalgebra and
ideals. Khalid et al. [29] defined the T-neutrosophic cubic set and studied this set through ideals and subalgebras

and investigated many results.

The purpose of this paper is to introduce the idea of neutrosophic cubic translation (NCT), neutrosophic cubic
multiplication (NCM) and neutrosophic cubic magnified translation (NCMT) on BF-algebra. In second section
we discuss some fundamental definitions which are used to develop the paper. In third’s first subsection we
discuss the neutrosophic cubic translation (NCT) and neutrosophic cubic multiplication (NCM) of BF
subalgebra. In second subsection we discuss the neutrosophic cubic translation (NCT) and neutrosophic cubic
multiplication (NCM) of BF ideal. In third subsection we discuss the neutrosophic cubic magnified translation
(NCMT) of BF ideal and BF subalgebra.

2 Preliminaries

First we discuss some definitions which are used to present this paper.
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Definition 2.1 [3] An algebra (Y,*,0) of type (2,0) is called a BCl-algebra if it satisfies the following

conditions:
D) (b *tp) * (b *t3) < (3 * ty),
i) t; * (t *ty) < ty,
iil) t; < ty,
iVt <ty,andt, <t; =t =t,,
v) t; £0=>t; =0, where t; <t, isdefined by t, *t, =0, forall t;,t,,t; € Y.

Definition 2.2 [1] An algebra (Y,*,0) of type (2,0) is called a BCK-algebra if it satisfies the following

conditions:
) (g *tp) * (g *t3) < (L3 *ty),
i)t * (t *ty) < ty,
iii) t; < ty,
it <t,andt, <t; =t =t,,
v) 0<t; =ty =0, where t; <t, isdefined by t; xt, =0, forall t;,t,,t; €Y.

Definition 2.3 [7] A nonempty set Y with a constant 0 and a binary operation * is called BF—algebra when it

fulfills these axioms.

)ty xt; =0

ii)t; *0=0

iii) 0% (t; xt,) =t, *t; forall ty,t, €Y.
A BF-algebra is denoted by (Y,*,0).

Definition 2.4 [7] Let S be a nonempty subset of BF-algebra Y, then S is called a BF-subalgebra of Y if t; *
t, €S, forall t;,t, € S.

Definition 2.5 [6] Let Y ba a BF-algebra and 1 is a subset of Y, then I is called a BF ideal of Y if it satisfies

the following conditions:

i)0el

i) ty,*ty Eland t, El >ty €L
Definition 2.6 [6] Let Y be a BF-algebra. A fuzzy set B of Y is called a fuzzy BF ideal of Y if it satisfies the
following conditions:

1) k(0) = k(ty),

i) k(t;) = min{k(t, * t;),k(t,)}, forall t;,t, € Y.
Definition 2.7 [1] Let Y be a group of objects denoted generally by t;. Then a fuzzy set B of Y is defined as
B = {< ty,xg(t;) > |t; € Y}, where kg(t;) is called the membership value of t; in B and xg(t;) € [0,1].

Definition 2.8 [23] A fuzzy set B of BF-algebra Y is called a fuzzy PS subalgebra of Y if k(t; *xt,) =
min{k(t;), k(t,)}, forall t;,t, €Y.
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Definition 2.9 [4,5] Let a fuzzy subset B of Y and a € [0,1 — sup{kg(t;)|t; € Y}]. A mapping (kg)X|Y €
[0,1] is said to be a fuzzy « translation of kg if it satisfies (kg)%(t;) = kg(t;) + o, forall t; € Y.

Definition 2.9 [4,5] Let a fuzzy subset B of Y and a € [0,1]. A mapping (xg)M:Y — [0,1] is said to be a

fuzzy a multiplication of B if it satisfies (kg)M(t;) = a. (kg)(t;), forall t; €Y.

Definition 2.10 [12] An intuitionistic fuzzy set (IFS) B over Y is an object having the form B =
{(ty, kg (t)), vg(t))|t; €Y}, where kg(t;):Y - [0,1] and vg(t;)|Y - [0,1], with the condition 0 <
kg(ty) +vg(ty) <1, forall t; € Y. kg(t;) and vg(t;) represent the degree of membership and the degree

of non-membership of the element t; in the set B respectively.
Definition 2.11 [12] Let B = {(t;, kg(t;), vg(t)))|t; € Y} and B = {{t;, kg(t,), vg(t))|t;
€Y} be two IFSs on Y. Then intersection and union of A and B are indicated by ANB and AUB
respectively and are given by
AN B = {(t;, min(ka(t;), kp(t;)), max(ua(ty), ve(t)))t €Y}
AU B = {(t;, max(ka (t1), kp(t;)), min(ua(ty), vp(ts)))|t, € Y}
Definition 2.12 [14] AnIFS B = {(t;, kg(t;),Vg(t;))|t; € Y} of Y iscalled an IFSU of Y ifit satisfies these
two conditions:
(1) kp(ty * tz) = min{kg(t;), kp(tz)},
(i1) vg(ty * ty) < max{vg(t;),vg(ty)}, forall t;,t, €Y.
Definition 2.13 An IFS B = {(t;, kg(t;), Vg(t;))|t; € Y} of Y is said to be an IFID of Y if it satisfies these
three conditions:
(1) kp(0) = xp(t1),vp(0) < vp(ty),
(ii) xg(t;) = min{kg(t; * t;), Kp(tz)},
(iii) vg(t;) < max{ug(t; * t,),vg(ty)}, forall t;,t, € Y.
Definition 2.14 [8] Let k be a fuzzy subset of Y, « € [0,T]and B € [0,1]. A mapping KI[\;"(XT|Y —[0,1] is said
to be a fuzzy magnified PBa translation of x if it satisfies: KEAJ(tl) =B.x(ty) + a forall t; €Y.
Jun et al. [22,24]introduced neutrosophic cubic set and investigated several properties.

Definition 2.15 [24] Suppose X be a nonempty set. A neutrosophic cubic set in X is pair C = (k,0) where
Kk = {(t;; kg(t), K (t), kn(t)) [t €EX}  is  an  interval neutrosophic set in X and o=
{(ty; og(t1), 01(t1), on(t1)) |t; € X} is a neutrosophic set in X.

Definition 2.16 [15] Let C = {{t, k(t;), 0(t;))} be a cubic set, where k(t;) is an interval-valued fuzzy set in

X, o(ty) is a fuzzy set in X. Then C is cubic subalgebra under binary operation " *”, if following axioms are

satisfied:

1) K(t; * ty) = rmin{x(t;), x(t,)},
i) o(ty *ty) < max{o(t;),o(t,)} V t;,t, €X
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Definition 2.17 [28] Let A = (k4,V,) be an IFS of G-algebra and let a € [0, ¥]. An object of the form AT =
((ka) T, (0a)D) is called an intuitionistic fuzzy a-translation (IFAT) of A when (k)& (t;) = ka(t;) + a and

(a)a(ty) =va(ty) —a forall t; €Y.

3 Translative and Multiplicative Interpretation of Neutrosophic Cubic Set
For our simplicity, we use the notation B = (krp, ur ) for the NCS B = {{ty, %y r(t1), vp1r(t))t; € Y}
In this paper, we used 7= [L1]—rsup{kry(t)lt; €Y} , ¥ =rinf{kp(t))|t; €Y} , T=1-
sup{ugrp(ty)[ty € Y}, £ = inf{ug(ty)[ty € Y for any NCS B = (kr 1, Ut ) Of Y.

3.1 Translative and Multiplicative Interpretation of Neutrosophic Cubic Subalgebra

Definition 3.1.1 Let B = (kr;prr) be a NCS of Y and for kr;p, o, B € [[0,0],7] and y € [[0,0],¥],
where for vy r, o B € [0,I] and y € [0,£]. An object of the form B;B.Y = ((KTJ.F)E,B,V' (UT.I,F)E.B.Y) is
called a NCT of B, when (xr)X(t)) = xg(t;) + a, (KI)E(tl) =kp(ty) + B, (kp)y(t1) = kp(t;) —y and
(u)a(ty) = vr(ty) +a, (VD) = ve(ty) + B, (Vp)y(t) = ve(ty) —y forall t; €Y.

Example 3.1.1 Let Y = {0,1,2} be a BF-algebra with the following Cayley table:

* 0 1 2
0 0 1 2
1 0 0 1
2 0 2 0

Let B = (k1 Ut r) be a NCS of Y is defined as

ot _{ [01,03]  ift, =0
T2 71 [0.4,0.7]  if otherwise

_( [02,04] ift;=0
Ki(t) = { [0.5,0.7]  if otherwise

(6 _{ [0.4,06]  ift, =0
Y1771 [0.3,0.8]  if otherwise

and

_( 01 ift; =0
vr(ty) = { 0.4 if otherwise

0.2 ift; =0
0.3 if otherwise

vi(ty) = {
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0.5 lftl == 0
t =
Vr(th) { 0.7 if otherwise.

Then B is a neutrosophic cubic subalgebra. Here we choose for vy r, a = 0.01, = 0.02, y = 0.03, and for
krps o = [0.1,0.2], B =1[0.2,0.25], y = [0.2,0.3] then the mapping BT:Y — [0,1] is given by

. _( [02,05] ift;=0
(er)f0.1,02)(t1) = { [0.5,0.9] if otherwise

. _( [04,07]  ift,=0
(Df02,0.25)(02) = { [0.7,0.95] if otherwise

. _( [02,03]  ift,=0
(kp)jo.203(t) = { [0.1,0.5] if otherwise

and

T _ 0.11 ift; =0
(U1)0.01 (t1) { 0.41 if otherwise.

0.22 ifty;, =0
T t — 1
(W)o.02(t1) { 0.32  if otherwise.

0.47 ift; =0
T _ 1
(Wr)o.os(tr) = { 0.67 if otherwise,

which  imply (KT)F0.1,0.2](t1) =xr(ty) +[0.1,0.2] (Kl)r[l:).z,o.zs](tl) =x(t) +[0.2,025 ]
(KF)%.2,0.3](t1) = kg(t;) — [0.2,0.3] and (UT)E.M(tl) =vup(ty) +0.01, (UI)E.OZ(tl) =v(t;) +0.02 ,
(Vs 03 (t1) = Vp(ty) — 0.03 forall t; € Y. Hence BT is a neutrosophic cubic translation.

Theorem 3.1.1 Let B be a NCSU of Y and for xr;p, a,B € [[0,0],7] and y € [[0,0],¥], where for vy,

a,B €[0,I7 and y € [0,£]. Then NCT BE.B.Y of B isa NCSU of Y.

Proof. Assume t;,t, € Y. Then
(ep)a(ty * t2) = kr(ty * tp) +
> rmin{xr(t;), kp(t;)} + «
= rmin{kr(t;) + o, kr(ty) + o}
(kn)a(ty * ;) = rmin{(er)q(t1), (k) a(t2)},

(KI)E(tI *ty) = Kty * t5) + B

> rmin{k; (t1), k1 (t,)} + B

= rmin{k;(t;) + B, k;(tz) + B}
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(k) gty * tp) = rmin{()g (t1), (kg (t2)},
(kp)y (s * t2) = Ke(ty *t) =y

> rmin{ics (t,), kp(tz)} — Y

= rmin{kp(t;) — v, Kp(t2) = v}

(kp)y (1 * t2) = rmin{(kg)y (1), (kp)y (t2)}
and

()alty ¥ t5) = vrty *t;) +

< max{ur(ty), vr(ty)} + a

= max{ur(t;) + o, vp(ty) + o}

(Vr)alts * t;) = max{(vr)a(t1), (Vr)alt)},

(UI)E(tl *ty) = vty *t;) + B

< maX{UI(t1). Ul(tz)} +B

= max{u;(t;) + B, vi(tz) + B}

(Ut * t5) = max{(v)(t,), (WD§(t2)3},
(VR)y(ty * t5) = Vp(ty *t;) — v

< max{up(ty), Vp(t2)} — Y

= max{vg(t;) — v, Ve(tz) — v}

(UR)y (ty * t3) = max{(vp)y (t1), (VE)y (t2)}-

Hence NCT B;;B:Y of B isa NCSU of Y.

Theorem 3.1.2 Let B be a NCS of Y such that NCT Bg,B’Y of B is a NCSU of Y for some krp, @, €

[[0,0],7] and y € [[0,0], ¥], where for v g, o, € [0,'] and y € [0,£]. Then B isa NCSU of Y.

Proof. Let Bg,ﬁ,y = ((K‘T,I,F)E,B,y' (UTvI‘F)'(I;yByY) be a NCSU of Y for some KT,I,FI (X,B € [[0,0],7] and Y €

[[0,0], ¥], where for vy p, o, € [0,T] and y € [0,£] and t;,t, € Y. Then
r(ty * ) + o0 = (kp)a(ty * ty)
> rmin{(kr)q(t1), Ger)a(tz)}
= rmin{xkr(t;) + o, kp(t,) + o}

Kr(t; *t;) + o = rmin{xr(ty), kp(ty)} + o,

Kty xtz) + B = (KI)E(tl *t3)
> rmin{(kp) g (t1), (k) (t2)}

Mohsin khalid, Florentin Smarandache,Neha Andaleeb khalid and Said Broumi, Translative And Multiplicative
Interpretation of Neutrosophic Cubic Set



Neutrosophic Sets and Systems, Vol. 35, 2020

306

and

which

imply  wr(t; * t;) = rmin{kr(ty), kr(tz)} ,

= rmin{k;(t;) + B, k;(t;) + B}

Ki(ty *tz) + B = rmin{x;(t,), x;(t2)} + B,

Ke(ty xt) —y = (KFE(H * t3)
> rmin{(kg)y (t1), (kp)y (t2)}
= rmin{xp(t;) — v, kp(tz) — v}

Ke(ty * t;) —y = rmin{kp(t)), Kp(t2)} — v

ur(ty *ty) + a = (Up)g(ty * ty)
< max{(ur)a(ty), (Vr)a(tz)}
= max{ur(t;) + «, vg(ty) + a}

vr(ty * tp) + a = max{ur(ty), vr(t)} + o,

Uity *t2) + B = (V)p(ty *t)

< max{(v)(ty), (VD (t2)}

= max{v;(t;) + B, vp(ty) + B}

Uity * tp) + B = max{u(ty), vi(t2)} + B,

UF(t1 * tz) —Y= (UF)$(t1 * tZ)
< max{(vp)y (t1), (VE)y (t2)}
= max{up(t;) — v, vg(ty) — v}

Up(ty * tz) —y = max{up(t;), ve(t2)} — v,

K (ty * tp) = rmin{i(ty), k(t2)}

Ke(ty * t3)

=

rmin{kg(t,), Kp(t2)}, and vr(ty * t;) < max{ur(ty), vr(tz)}, vty * t;) < max{u(t;), vi(tz)}, Ve(ty *

t,) < max{vgp(t;),vp(t,)}, forall t;,t, € Y. Hence B is a NCSU of Y.

Definition 3.1.2 Let B be a NCS of Y and § €

(((en)§, (kD5 (<)), (L5, (VDF, (VR)F)) s

called

S.kp(ty) » (kD5 (t) =8.x(ty) , (kp)§ (ty) = 8.xp(ty)
8.0;(t), (VR M (ty) = 8.vg(t,) forall t; € Y.

[0,1]. An object having the form B}
a NCM of B, (k)3 (t1)

and (Up)g(ty) =8.vp(ty) ., (VDF(ty)

when

Example 3.1.2 Let Y = {0,1,2} be a BF-algebra with the following Cayley table:
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* 0 1 2
0 0 1 2
1 0 0 1
2 0 2 0

Let B = (k1 Ut r) be a NCS of Y is defined as

0y = <[0.1,0.3] ifty; =0
kr(ty) = [0.4,0.7] if otherwise
_ ([0.2,04] ift, =0
Ki(t) = ([0.5,0.7] if otherwise
_ ([0.4,06] ift, =0
Ke(ty) = ([0.3, 0.8] if otherwise
and
ur(ty) = (0.4 if otherwise
02 ift;=0
t =
vi(t) (0.3 if otherwise
vr(ty) = (0.7 if otherwise.

Then B is a neutrosophic cubic subalgebra, choose § = 0.01 for v and § = [0.1,0.2] for k then the mapping
BY|Y - [0,1] is given by

(k)fo.1021(t1) = ({8:841}:8:(1)46}} ggltr;rivise,
(Kl)%.l.o.z](tl) = ({gggj 8(1)2} igf)lthzerlwise,
(k) [o0.1,02)(tr) = ({8:832%.1126]] igzlth:ertzise
and
(Ur)oor (t) = <88811} g:)ltll:er?/vise,
(VD)oo (t1) = (gggg igf)lthzer(\)/vise,
(URyor (t) = <888§ igf)ltl;r(\)/vise,
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which imply (kr)[.1,02)(t1) = Kr(t1)-[0.1,0.2] , (kD010 (t) = Kki(t1)-[0.1,0.2] , (kp){g 102 (t:) =

Kkp(t).[0.1,02] and  (ur)glos(tr) = vr(ty)- (0.01) , (Voo (tr) = Vi(ty)-(0.01) ,  (VR)gios(ty) =
Up(ty). (0.01) forall t; € Y. Hence B} is a neutrosophic cubic multiplication.

Theorem 3.1.3 Let B be a NCS of Y such that NCM B} of B isa NCSU of Y for some & € [0,1]. Then B
isaNCSU of Y.

Proof. Assume B} of B isa NCSU of Y for some & € [0,1]. Now for all t;,t, € Y, we have
ip(ty * t5).8 = (kp)§ (ty * tp)
> rmin{(iep)3 (t,), (kr)§ (t2)}
= rmin{kr(t;). 5, kr(t;). 6}

K(ty * t3).6 = rmin{xr(ty), kr(t)}. 6,

Kty *t5).8 = ()5 (ty * t3)
> rmin{(kp§ (t1), (kD3 (t2)}
= rmin{x;(t;). §, x;(t,). 8}

K (ty * t3). 8 = rmin{i;(t;), k1 (t2)}. 5,

Ke(ty * 15).8 = (kp)3 (tg * t5)

> rmin{(ig)5 (t1), ()5 (t2)}

= rmin{kg(t;). 8, kp(t;). 6}

K(ty * 7). 8 = rmin{kg(t,), kp(tz)}. &

and

Up(ty *t2).8 = (U3 (ty * t;)

< max{(up)3 (t,), (V)5 (t2)}

= max{ur(t,). 6, vr(t,). 8}

ur(ty * t;). 6 = max{ur(ty), vr(ty)}. 6,

Uity *xt;).8 = (Ul)gl(t1 *t)
< max{(v)3 (t,), (V)5 (t2)}

= max{v;(ty). 6,v;(t;). 6}

vy (ty * t). 8 = max{u(t;), v(t2)}. 5,

Up(ty *t3).8 = (UF)g/I('H *tp)
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< max{(vp)§ (t1), (Vp)3 (t2)}
= max{up(t;). 5, vp(ty). 8}
Ug(ty * t3). 8 = max{ug(ty), ve(tz)}. 6,
which imply  xr(ty * t;) = rmin{kr(t;), kr(t2)} , k(€ * t;) = rmin{k(ty), ki (t2)} , wp(ty *t5) =

rmin{xg(ty), kp(tz)} and vty * t;) < max{ur(ty), vr(tz)}, vty * tz) < max {ui(ty), vi(tz)} , Ve(ty *
t,) < max{vg(t;), vg(t,)} forall t;,t, € Y. Hence B isa NCSU of Y.

Theorem 3.1.4 Let B be a NCSU of Y for § € [0,1]. Then NCM B}! of B is a NCSU of Y.
Proof. Assume t;,t, € Y. Then

(k)M (t * 1) = 8. kp(ty * ty)

> 8. rmin{(x7)(t;), (k) (t2)}

= rmin{8. k(t;), 8. kp(t2)}

= rmin{(k7)} (t,), (kp)§ (t2)}

(er)§'(ty * t) = rmin{(er) 3 (t), (k)5 (t2)},

(Kl)g/[(tl * tZ) = S.Kl(tl * tz)
= 8. rmin{(icp) (t1), (i) (t2)}

= rmin{8. k;(t;), §.%;(t,)}

= rmin{(x)§ (t;), (k)} (t2)}

(D)3 (ty * tz) = rmin{(k)3 (t,), (e (L)},

(Kp)§ (ty * t) = 8.xp(ty *t3)

> 8.rmin{(k) (t1), (kp) (t2)}

= rmin{8. kp(ty), 8. kg (t))

= rmin{(kp)y (t,), (<p)5 (t2)}

(k)3 (ty * tp) = rmin{(kp)5 (t,), (Kp)5 (t2)}
and

(DMt * 1) = 8. up(ty * tp)

< 8. max{(vr)(t1), (ur)(t)}

= max{8. v (t,), 8. v7(ty)}

= max{(kp)3 (t), (k)5 (t2)}

()5 (ty * t2) < max{(up)§ (t1), (o) (t2)},
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DMty *ty) = 8.uy(t; *ty)
< 8. max{(vy)(ty), (V) (tz)}
= max{8.v;(ty), 8.v;(t;)}

= max{(kp)5 (t1), (kp)5 (t2)}

(VD5 (ty * t;) < max{(u)§ (ty), (VD (t2)},

(VRN (ty *t;) = 8.Vp(t; *t;)
< 8. max{(vp) (t,), (Vp)(t2)}
= max{8. vp(t;), 8.Vp(ty)}
= max{(xg)} (t,), (ke)} (t2)}
(WR§ (t1 * t;) < max{(vp)g (t1), (V)5 (t2)},
which imply 1 (t; * t;) = rminfir(t,), kr(82)} > ¥ty * &) = rminfiq(ty), 1 (t2)} 5 Ke(ty * ) 2

rmin{kp (1), kp(tz)} and vty * tz) < max{ur(t), vr(tz)}, Vit * tz) < max{ui(t), vi(tz)}, Ve(ty *

t,) < max{up(t,), Vp(ty)} forall t;,t, € Y. Hence BY! isa NCSU of Y.

3.2 Translative and Multiplicative Interpretation of Neutrosophic Cubic Ideal

In this section, neutrosophic cubic translation of NCID, neutrosophic cubic multiplication of NCID, union and

intersection of neutrosophic cubic translation of NCID are investigated through some results.

Theorem 3.2.1 If NCT B;B‘Y of B is a neutrosophic cubic BF ideal, then it fulfills the conditions (xp)&(t; *

(ty * ) = (kp)a(ty), (k)p(ty * (tz * 1)) = (e)p(tz), (kp)y (ty * (tz * t5)) = (kp)y(tz) and () (ty *
(tz * 1)) < (Upa(ty), (UI)E(H * (ty 1)) < (Ul)g(tz)a (UF)$(t1 *(ty 1)) < (UF)$(t2)-

Proof. Let NCT Bg.ﬁ.v of B be a neutrosophic cubic BF ideal. Then

(kr)a(ts * (t2 x ) = wer(ty * (1 * 11)) +

= rmin{ky(t; * (t; * (tz * t1))) + o, kr(tz) + o}
= rmin{kr(0) + o, kp(t,) + o}

= rmin{(ier)5(0), (er)a(t2)}

(er)a(ty * (t; *t1)) = (kp)a(tz),

(eD)a(ty * (tz * ) = Kty * (t ¥ 1)) + B
= rmin{k;(t; * (t; * (t; * t1))) + B, ki (tz) + B}

= rmin{k;(0) + B, x;(t) + B}
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and

= rmin{(x;)(0), (k) (t2)}

(KI)E(tl *(ty xty)) = (KI)E(tz)'

(cp) 3ty * (ty ¥ 1)) = Ke(ty * (2 44)) — ¥

> rmin{kg(t, * (t; * (tz * t1))) — v, kp(ty) — v}
= rmin{kg(0) — v, k(tz) — v}

= rmin{(kg)y (0), (itp)y (t2)}

(KF)$(t1 * (tp *ty)) = (KF)$(t2)

(Up)a(ty * (tz * ;) = vp(ty * (t * ;) + «

< max{ur(t, * (t; * (tz *t;))) + a, vr(ty) + o}
= max{ur(0) + o, vr(ty) + o}

= max{(v7)g(0), (V)& (t2)}

(up)alty * (t; * 1)) = (Vp)a(ts),

(D&t * (tz * 1)) = vty * (t2 * 1)) + B

< max{uy(t, * (t; * (t; *t))) + B, vi(ty) + B}
= max{v;(0) + B, ui(t) + B}

= max{(v)§(0), (v (t2)}

(WDt * (t2 * 1)) = (L)L),

(WR)y(ts * (t2 ¥ 1)) = Vp(ty * (t2 * 1)) — ¥

< max{ur(t; * (t; * (t2 * 1)) — v, Vp(t2) — v}
= max{ur(0) — v, Vr(tz) — v}

= max{(vg)y (0), (Vr)y (t2)}

(UF)\T/(H *(ty x 1)) = (UF);;(tz)-

Hence (kep)g(ty * (t2 * 1)) = (k)a(tz) (KI)E(tl *(t xty)) = (Kl)g(tz) > (KF)$(t1 *(ty * b)) =
(kp)y(t2) and  (Ua(ts * (t2 * 1)) < (VPa(t) , Dt * (2 *t1)) < (VD) , (VR (L * (tz *
t1)) < (Up)y (t).

Theorem 3.2.2 Let B be a NCID of Y and for krp, o B € [[0,0],7] and y € [[0,0], ¥], where for vy,

o, B €[0,T] and y € [0,£]. Then NCT B!

gy Of B isa NCID of Y.

Proof. Let B be a NCID of Y and for Ky, o, € [[0,0],T] and y € [[0,0],¥], where for vrig, o, €
[0,T] and y€[0,£]. Then (kr)&(0) = kr(0) + & = wer(ty) + a = (kp)a(ty) , (k)g(0) = 15(0) + B =
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Ki(t) + B = (kDp(t) , (kp)T(0) = kp(0) —y = kp(ty) =y = (p)J(t) and (p)§(0) =vr(0) + a <
vr(t) +a= i) . EIFO)  =v©) +B<uit) +B = (ft) . ©EF0) =ve(0) ~y <
Up(ty)) —y = (UF)\T((H ). So

(k)a(ty) = Kr(ty) + @

> rmin{iep(ty * t,), 1ep(ty)} + &

= rminf{icr(t; * t,) + & kp(ty) + o}
(k)a(t) = rmin{(kr)a(ts * t2), (kr)a(t)},

(KI)E(tl) =Kk(ty) +B
= rmin{k;(t; * t;), k(tz)} + B

= rmin{k;(t; * t;) + B,k (t2) + B}
(KI)E(tl) = rmin{(Kl)E(tl *ty), (KI)E(tZ)}'

(kp)a(ts) = k() =

> rmin{icp(t; * t;), kp(t2)} — ¥

= rmin{ip(t; * tz) =V, ke (tz) — v}

(kp)y (t) = rmin{(ip)y (t * t2), (kp)y (t2)}
and

(uDa(ty) = vr(ty) +a

< max{ur(t; * t;), ur(ty)} + «

= max{ur(t; * t;) + o, vp(ty) + o}

(V)a(ty) = max{(ur)g(ts *t5), (Vr)alt)},

(UI)E(tl) =v(t) +B
< max{u;(t; * t;),vi(t)} + B

= max{u(t; *t;) + B, vi(tz) + B}
(WD g(t) = max{(v)g(ts *t5), (WDt}

(Vp)y(t) = Ve(ty) —y
< max{up(t; *t,), vp(ty)} — v
= max{up(t; *t;) — vy, vp(ty) — v}

(WR)y (t) = max{(Vp)y(ts * t2), (Vp)y ()}
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for all t;,t, € Y and for xr;p B € [[0,0],7] and y € [[0,0],¥], where for v, o, €[0,'] and y €

[0, £]. Hence BE_B_Y of B isa NCID of Y.

Theorem 3.2.3 Let B be a neutrosophic cubic set of Y such that NCT Bg‘B_y of B is a NCID of Y for all

Krir o B € [[0,0],7] and y € [[0,0], ¥], where for vy, o € [0,I] and y € [0, £]. Then B is a NCID of
Y.

Proof. Suppose Bg.ﬁ.v is a NCID of Y, where for xr;r, @, B € [[0,0],7] and y € [[0,0],¥], and for vrF,

a,B €[0,I] and y € [0,£] and t,,t, € Y. Then

kr(0) + o = (k1) (0) = (kp)a(ty) = kr(ty) + @,
Kk (0) +B = (KI)E(O) 2 (KI)E(H) =Kki(t) + B,
kp(0) =y = (kp)y(0) = (kp)y(t1) = kp(ty) — v,

and

ur(0) + a = (Vp)a(0) < (Lr)alty) = vr(ty) +a,

01(0) + B = (VDE(0) < (VDE(tr) = vi(ty) +B

Vp(0) — v = (UR)y(0) < (Vp)y(ty) = Ve(t) — v,
which imply k1 (0) = kr(ty), k1 (0) = k;(t;), kp(0) = kp(t;) and v (0) < vr(ty), vi(0) < uy(ty),
Vp(0) < vg(ty), now

wr(ty) + o = (kp)a(t) = rmin{(er)g(ty * t2), (k)a(tz)}

= rmin{kr(t; * t,) + o, kr(ty) + a}

Kr(t;) + o = rmin{kr(t; * t,), kp(ty)} + o,

ki(ty) + B = (kg (t) = rmin{(e)g(ty * t5), (kD (t2)}

= rmin{k;(t; *t;) + B,k (tz) + B}

K (t;) + B = rmin{k; (t; * t3), k;(t2)} + B,

Kp(ty) =¥ = (kp)y(t1) = rmin{(ke)y (t; * t5), () y (t2)}
= rmin{kg(t; * t;) — v, ke (t2) — v}
Ke(t) —y = rmin{kg(t; * t;), Ke(tz)} — v,
and
ur(ty) + o= (Up)a(ty) < max{(ur)a(ts * tz), (Vr)a(t2)}

= max{ur(t; * t;) + o, vp(ty) + o
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ur(ty) + a = max{ur(t; * ty), v(tz)} + a
vi(t) +B = (UI)E(tl) < max{(UI)E(tl *t3), (Ul)g(tz)}
= max{u(t; * ty) + B, vi(tz) + B}

vi(ty) + B = max{u(t; * t;),vi(t;)} + B,

Up(t) =y = (Up)y (t1) < max{(Vp)y(t; * t), (VR)y(t2)}

= max{ug(ty * tz) — v, p(tz) — v}

Up(ty) — Y = max{ug(t; * t,), vp(t)} — v,
which imply Kp(ty) = rmin{icr(t; * t;), 1r(t;)}, K (t) = rmin{iq(t; * t;), 1(t2)}, Kp(t;) = rmin{xp(t; *
t),ke(t)}  and  vr(ty) < max{ur(ty * 6),vp(t)} » Uity < max{u(t; * tp),ui(t)} . UR(ty) <

max{vg(t; *ty), Vp(ty)} forall t;,t, € Y. Hence B is a NCID of Y.

Theorem 3.2.4 Let B be a NCID of Y for some kg, o, € [[0,0],7] and y € [[0,0], ¥], where for vy F,

o,B €[0,T] and y € [0,£]. Then NCT By, of B isa NCSU of Y.

Proof. Assume t;,t, € Y. Then
(kma(ts * ) = kr(ty * tp) + @
> rmin{kr(t, * (t; *t3)), kp(ty)} + «
= rmin{kr(0), kr(tx)} + a
> rmin{xr(t,), kp(ty)} + «
= rmin{kr(t;) + o,k (t,) + o}
(ep)a(ty * t2) = rmin{ (i) (t1), (k) a(t2)}

(k1) (ts * t2) = rmin{(ir)g(ty), (er)a(tz)},

(cDp(ty * t2) = Ky (ty * 1) + B

> rmin{i;(t, * (t; *t5)), Kk ()} + B

= rminfx;(0), k; (t,)} + B

> rmin{iq (t;), 1k (t2)} + B

= rmin{i; (t;) + B,k (t,) + B}

(kDB (ty * t5) = rmin{(k) E(ty), (D) B ()}

(k) gty * t2) = rmin{(e)g (t1), (k) (t2)},

(kp)y (tg * t5) = Kp(ty *t;) —y
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> rmin{xp(t; * (t; * t5)), kp(t2)} — ¥

= rmin{kg(0), kp(t,)} — v

> rmin{kg(t;), kp(t2)} — v

= rmin{kp(t;) — v, e (t2) — v}

(kp)y (ty * t) = rmin{(p)7 (t,), (xp)7 (t2)}

(xp)T(ty * t5) = rmin{(xp)T(t,), (xp)T(t,)}
and

(Up)T(t; *ty) = vp(t; *t,) +a

< max{ur(t, * (t; * t5)), vr(ty)} +

= max{vr(0), vr(ty)} + a

< max{ur(t,), vr(ty)} + a

= max{ur(t;) + o, up(ty) + o}

(Upalty * ) = max{(vr)a(ty), (Vr)alt)}

(Ur)alts * t;) < max{(vr)a(ty), (Vr)alt)},

(UI)E(tl *ty,) =ty *ty) + B

< max{uy(ty * (t; * t5)),v;(t2)} + B

= max{v;(0), vy (t2)} + B

< max{u;(ty),v;(t)} + B

= max{v;(t;) + B,v(t,) + B}

(VDR * t;) = max{(u)§(ty), (VD))

(WDt * tp) < max{(L)(ty), (W (t2)}

(WR)y(ts * tz) = Vg(ty *t;) =y

< max{up(t, * (t; *t,)), vp(t))} — vy

= max{up(0), vp(tz)} — v

< max{ur(ty), vp(t)} — v

= max{up(t;) — Y, r(tz) — v}

(WR)y (s * tz) = max{(vp)y (tr), (Wr)y (t2)}
(We)y (t1 * t5) < max{(vp)y (t1), (V) (t2)}-

Hence BT, isa NCSU of Y.

o,B,y
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Theorem 3.2.5 If NCT Bg.B.Y of B is a NCID of Y for some kr;g, o, € [[0,0],7] and y € [[0,0],¥], and

for v, o, B € [0,T] and y € [0,£]. Then B is a NCSU of Y.

Proof. Suppose BL;’Y of B is a NCID of Y. Then

(ep) (g * t2) + o = (ip)a(ty * tp)

> rmin{(kp)a(t; * (t; * t5)), (kp)m(t2)}
= rmin{(ier)g(0), (er)a(t2)}

> rmin{(ier)g (t1), (er)a(t2)}

= rmin{icr (t;) + a1 (t,) + af

(kr)(t1 * t3) + o = rmin{kr(ty), kr(tz)} + o,

(KDt *t5) + B = (k) F(ty *t)

> rmin{ (k) §(tz * (t; * t2)), (<) (t2)}
= rmin{ (k) §(0), (k) § (t)}

> rmin{ (i) § (t,), (k) § (t2)}

= rmin{x;(t;) + B, x;(t;) + B}

(k) (t1 * tz) + B = rmin{k;(ty), ki ()} + B,

(kp) (b1 * t2) =y = (kp)y(ty * t2)

> rmin{(kg)y (tz * (t; * t5)), (Kp)7 (t2)}

= rmin{(xz)T(0), (xp) T (t,)}

> rmin{(kp)y (t1), (kp) (t2)}

= rmin{kg(t;) — v, kp(tz) — v}

(kp) (ty * t5) — v = rmin{kp(t,), kp(t2)} — ¥
= kr(ty * t;) = rminfkr(ty), kr(t;)} ki (ty * ;) = rminfic(ty), ki ()} and g (ty * t;)
> rmin{kz(t,), Kp(t,)} and now

(V) (ty * t2) + a = (Vp)a(ts * tz)

< max{(ur)a(ts * (t; * t,)), (Vp)a(t)}

= max{(vr)(0), (Vr)a(tz)}

< max{(vr)a(ts), (Vr)a(t2)}

= max{ur(t;) + o, up(ty) + o}

() (ty * t3) + a = max{ur(ty), vr(t)} + o,
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WDty *tp) + B = (LDt * t2)

< max{(V)§(t, * (t; *t,)), (V)F(t)}
= max{()§(0), (V) (t2)}

< max{(v)§(ty), (VD F(t2)}

= max{v;(t;) + B,vi(ty) + B}

(VD (ty * tz) + B = max{u;(ty), vi(tz)} + B,

(W) (ty *t2) =7 = (URy(ty * t;)

< max{(vp)y (tz * (t1 * t2)), (VR)y (t2)}

= max{(r)y (0), (Vr)y (t2)}

< max{(vp)y (t1), (Vp)y(t2)}

= max{ur(t;) — v, Vp(tz) — v}

(Up)(ty * tp) —y = max{up(t,), ve(t2)} — ¥

= ur(ty *tp) < max{ur(ty), vr(tx)}, vi(ty * t;) < max{ui(ty), vi(t2)} and Up(ty *ty) <
max{vg(t;), vp(ty)}. Hence B isa NCSU of Y.

Theorem 3.2.6 Intersection of any two neutrosophic cubic translations of a neutrosophic cubic BF ideals B of

Y is a neutrosophic cubic BF ideal of Y.

T
a,By

and C of Y respectively, where for BX ;. , for kre o, B €[[0,0],7], v € [[0,0],¥], for vrir, a,B € [0,T],

By
y € [0,£] and for Bg,,ﬁ,,y,, for xrp o, B € [[0,0],7], Y’ €[[0,0],¥], for vr g, ', €[0,T], Y €[0,£]
and a < a', B< P, y <Y as we know that, BE.B.Y and BEQB,’

Proof. Suppose B and Bzr‘B,‘y, are two neutrosophic cubic translations of neutrosophic cubic BF ideal B

) are neutrosophic cubic BF ideals of Y. So

((en)a N (kp)gr) (tr) = rmin{(ie)g (ty), (er) g (£}
= rmin{kp(t;) + o, kr(ty) + '}

=xr(ty) +a

((en)g N (er) ) (t1) = (k) (ty),

(g N (KI)E’)(tl) = rmin{(i) g (t;), (KI)E’ (t)}
= rmin{k;(t;) + B, ki (t) + B’}

=K(t) +B

(N (KI)E’)(tl) = (kg (ty),
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((ep)y N (KF);I;')(H) = rmin{(xp)y (t,), (KF); (t1)}
= rmin{kp(t;) — v, Ke(t) — ¥}

= Kp(ty) =V

((ep)y N (KF);I;')(H) = (KF);E' (ty)

and

((vp)a N (VD)) () = max{(ur)a(ts), (Vr)g (t1)}
= max{ur(t;) + o, vp(ty) + '}
=vup(ty) + o
(D& N V1)) () = (V1) (1),
(WD N (WD) (tr) = max{(L)§(ty), V1)g (t:)}
= max{u(t,) + B, vy (ty) + B}
=vy(ty) + B
(D N D) () = L) (ty),
((WRY N Ry (t) = max{(V)y(ty), (Ve)y (t1)}
= max{up(t;) — v, ve(ty) =Y’}
= Vp(ty) —v
(WRY N Ry (t) = V)T (L)

Hence BZ,B,Y n Bgllﬁliyl is a neutrosophic cubic BF ideal of Y.

Theorem 3.2.7 Union of any two neutrosophic cubic translations of a neutrosophic cubic BF ideals B of Y is

a neutrosophic cubic BF ideal of Y.

Proof. Suppose BE.B.V and le gy are two neutrosophic cubic translations of neutrosophic cubic BF ideal B

0 respectively, where for , for Kt1g, O,p € ,0,7], YE ,0],¥[, for vrig, o,p €1(0,1], YE
f Y respectively, where for By, for kr 0,0],7 0,0],¥], for v, 0,T

[0,£] and for Bg,g,,, for ke o, B € [[0,0],7], v' € [[0,0],¥], for vry, o,B €[0,T], v' €[0,£] and
T

a=d, B=p,y=y asweknow that, Byg, and BEI'B!‘YI are neutrosophic cubic BF ideals of Y. Then

((er)3 U (er) o) (t) = rmax{(kr)a(ty), (kr) o (t1)}
= rmax{kr(t;) + o, kr(t;) + o'}
=kr(t) +«

((kn)g U (kn)gr) (1) = (en)a(ty),

((<D)g Y (k) ) (b)) = rmax{ () (ty), (k) gr (8}
= rmax{i;(t;) + B, x;(t;) + B’}

=x(t) +P

(<D Y (kD)) (t) = ()§(t),
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((xp)y U (KF)\T(')('H) = rmax{(kp)y (t1), (KF)$' (t)}
= rmax{kg(t;) — v, kp(t;) — ¥}

= Kkp(ty) =

((kp)y U (KF)\T')(H) = (KF)z’(tl)

and

(D) Y (01)g)(t1) = min{(up)g(ty), (Vr) g (t)}
= min{vr(t;) + o, vp(ty) + a'}
= vp(ty) + o

(g U (un)g)(tr) = (Vr)gr(ty),

(D U (g (ts) = min{(u)§(t1), (v g (t:)}
= minfu;(t,) + B, vy (ty) + B}

=ui(t) + P

(VD U (g (ts) = LD (t),

(V)Y U (Vp)y)(t1) = min{(up)y (t1), (Vp)y (t:)}
= min{ug(t;) — v, ve(ty) — v’}

= Vp(ty) —v

((vpy v (W)T/)(H) = (p)y(ty)

Hence Bg.ﬁ.v u B;',B’yv’ is a neutrosophic cubic BF ideal of Y.

Theorem 3.2.8 Let B be a NCS of Y such that NCM B}' of B is a NCID of Y for § € (0,1] then B is a
NCID of Y.

Proof. Suppose that BY' is a NCID of Y for § € (0,1] and t;,t, € Y. Then 8.%x;(0) = (kp)¥(0) >
(k)5 (t1) = 8.3¢ep(ty), 50 Kkr(0) = Ky (t1),8.11(0) = (k) (0) = (kg (ty) = 8.%q(ty), s0 1(0) = K1(ty),
8.15(0) = (kp)5 (0) = (Kp)3 (t1) = 8.xp(t1), 50 kp(0) = Kp(ty) and 8.v3(0) = (V)5 (0) < (vp)5 (t;)
=8.ur(ty), so vyp(0) < vp(ty) , 8.v1(0) = (VDF(0) < (VD) =8.v(ty), so v(0) < v(ty),
8.0p(0) = (UR)3'(0) < (VR)3 (t1) = 8.Vp(ty), so LF(0) < VE(t;). Now

8.x7(ty) = (kp)§ (ty)
> rmin{(k7)} (t; * t5), (kp)§ (t2)}
= rmin{6. kp(t; * t;), 8. kp(tz)}

8.xr(ty) = 8. rmin{xr(t; * ty), kp(tz)},

8.x1(ty) = (k' (1)
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> rmin{(k)§ (t; * t2), (k)5 (t2)}
= rmin{8. k;(t; * t;), 8. x;(t;)}

8. k(t;) = 8. rmin{i;(t; * t5), k;(t2)},

8.1e(t1) = (kp)g (t1)
> rmin{(icp)§ (t; * t5), (k)5 (t2)}
= rmin{S. kg (t; * t;), 5. kp(t;)}
0. k() = 6. rmin{kp(t; * t,), ke(ty)},
so  Kr(ty) = rmin{ky(t; * tp), kr(t2)} ki (t) = rmin{ig(t; * t,), ki (t,)}  and  xg(ty) = rmin{xkg(t, *

t5), kg (t;)} and also
8.ur(ty) = (u1)§'(t)
< max{(up)§ (t1 * t;), (V1§ (t2)}
= max{8.ur(t; * t,), 8. up(ty)}

8.ur(ty) = 8. max{ur(t; * tp), vr(tz)},

8.u;(ty) = (N(ty)
< max{(vp)3 (t; * t), (VD3 ()}
= max{8.v;(t; * t),8.v1(t2)}

8. up(t;) = 8. max{u(t; * t;),vi(tz)},

8.vp(ty) = (UR)§ (t1)

< max{(Up)§ (ts * t2), (Vg (t2)}

= max{8. Vp(t; *t;), 8. Vp(ty)}

8.Vp(ty) = 8. max{up(t; * t,), Vp(ty)},
5o Up(ty) < max{ur(t; *t;), u(tz)}vi(ty) < max{u (t; *t;),vi(t)}  and  Up(t;) < max{up(t; *
t,), Up(t,)}. Hence B is a NCID of Y.
Theorem 3.2.9 If B is a NCID of Y, then NCM B} of B is a NCID of Y, forall § € (0,1].
Proof. Let B beaNCID of Y and & € (0,1]. Then we have (k1) (0) = 8.%r(0) = 8. kp(t;) — (k) (0) =
(ks (t),  ()5(0) =8.1(0) 2 8.1(ty) — ()5'(0) = (kD§ ( t),  (kp)§'(0) = 8.x(0) =
8.kp(ty) — (kp)g (0) = (kp)§ (t1) and  (v1)§ (0) = 8.u7(0) < 8.ur(ty) — (V)5 (0) = (Vr)§'(ta),
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(D5 (0) = 8.v1(0) < 8.vy(t) — (VD5 (0) = (V5 (t1), (LR35 (0) = 8.Vp(0) < 8.vp(ty) — (VE)5 (0) =
(Vp)§ (t1)-
Now

(k)3 (ty) = 8.1¢p(ty)

> 8. rmin{kr(t; * t;), kp(ty)}

= rmin{8. kt(t; * t;), 8. kp(t;)}

(k)5 (t;) = rmin{(kp)§ (t; * t), (k)5 (t2)}

(kp)5 (t1) = rmin{(kp)5 (t; * tz), (k)3 (t)}

(D3 (ty) = 8.%(t,)

> 8. rmin{k;(t; * ty), k(t,)}

= rmin{8. k;(t; * t;), 8. k;(t)}

(kD5 (t1) = rmin{(c)5 (t; * t5), (k3 (t2)}

(k)5 (t1) = rmin{(k)F (s * t5), (k5 (t2)},

(kp)5 (t) = 8.xp(ty)

> 8.rmin{kg(t; * t;), Kp(ty)}

= rmin{d. kg (t; * t,), 8. kp(t,)}

(kp)5 (t) = rmin{(kp)3 (t1 * t), (k)5 (t2)}

(xp)5 () = rmin{(kp)5 (t; * t,), (Kp)§ (t2)}
and

()5 (t) = 8.vr(ty)

< &.max{ur(t; * tz), vr(t2)}

= max{S.vr(t; * t;), 8.vp(t,)}

(up)§ (t) = max{(up)§ (t; * t3), (V)3 (t2)}

()5 (tr) < max{(ur)§ (ts * t5), (V)5 (t2)},

(D5 (t) = 8.v1(ty)

< 8. max{vy(t; * tz), vi(tz)}

= max{5.v;(t; * t;), 8.v;(t,)}

(D3 (t1) = max{(L)5 (t1 * t), (V3§ (t2)}

(U5 (t1) < max{(v)§ (t; * t;), (VD5 (t2)},
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(Up)5 (ty) = 8.Vg(ty)
< 8. max{vg(t; * t;), Vp(t,y)}
= max{0. vg(t; *ty), 6. vp(ty)}
(up)§ (tr) = max{(vp)y (t; * t2), (V)3 (t2)}
(p)§ (t1) < max{(VR§ (t; * t2), (VE§ (t2)}-
Hence Bg’[ of B isa NCID of Y, forall § € (0,1].
Theorem 3.2.10 Let B be a NCID of Y and § € [0,1] then NCM B}' of B is a NCSU of Y.

Proof. Suppose t;,t, € Y. Then
(k)M (t * 1) = 8. xp(ty * ty)
> &.rminficr(t, * (t; * t;)), kr(tz)}
= 6. rmin{k(0), kp(t,)}
> 8. rmin{xr(t;), kr(tz)}

= rmin{8. kt(t;), 8. kp(t;)}
(k)5 (81 * t5) = rmin{(en)§ (1), (ep)§ (t2)}

(kn)§ (tr * t2) = rmin{(ep)§ (t1), (kn)§ (t2)},

(k)M (ty *t,) = 8.1%;(t; * t,)

> 8. rmin{iq (t, * (t; * t,)), 1 (t,)}

= 8.rmin{ig; (0), 1 (t,)}

> 8. rmin{i (t;), 1k (t,)}

= rmin{8. k;(t,), 8. k;(t,)}

(k)M (t; * t5) = rmin{(k)}(ty), (k)M (L)}

(kD5 (t1 * t5) = rmin{(k)5 (t1), ()5 (t2)},

(k)M (ty *ty) = 8. xp(ty *tp)

> 8. rmin{Kgp(t, * (t; * t5)), Kp(ty)}
= 8. rmin{iz(0), Kz (t)}

> 8. rmin{kg(t,), Kp(ty)}

= rmin{8. kp(t,), 8. kp(t,)}

(kp)§ (t1 * t5) = rmin{(kp)§ (t1), (k5 (t2)}
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(kp)N(t; * tp) = rmin{(xp)§ (t1), (kp)¥ (t2)}
and

()5 (t1 * t) = 8. up(ty * t)

< 8.max{ur(t, * (t; *t,)), up(ty)}

= 8. max{vr(0),vr(tx)}

< 6. max{vr(ty),vr(ty)}

= max{6.vr(t;), 8. vp(tz)}

¥ty * t5) = max{(up)§ (ty), (L)§ (t2)}

(V)5 (ty * t2) < max{(up)§ (t1), (V)5 (t2)},

(Ul)gl(tl * tz) = S.Ul(tl * tz)

< 8. max{u(t, * (t; *t;)),v;(ty)}

= §.max{v;(0), v;(t,)}

< 8. max{v;(t,), v;(t)}

= max{5.v;(t;), 8. v(tz)}

DRty * t5) = max{(v)§ (t1), VDI (t2)}

(VD§ (ty * t;) < max{(vpy (t,), (VD (tz)},

(UR)M(ty *ty) = 8. Vp(ty * t;)

< 8. max{ug(t, * (t; * t,)), Vp(ty)}

= 8. max{vp(0), Vp(t,)}

< 8. max{vp(ty), Vp(ty)}

= max{8. Vg(t,), 8. Up(t;)}

(R)§ (ty * tp) = max{(vp)§' (t1), (VP)3 (t2)}

(p)§ (ty * t2) < max{(Vp)3 (t1), (V)3 (t2)}:
Hence Bg' isa NCSU of Y.

Theorem 3.2.11 If the NCM B}! of B is a NCID of Y, for § € (0,1]. Then B is a neutrosophic cubic BF-
subalgebra of Y.

Proof. Assume B} of B is a NCID of Y. Then
8. (kr) (ty * t) = (er)5 (t1 * t5)
> rmin{(kr)5 (t * (ty * t2)), ()5 (t2)}

= rmin{(kp)3 (0), (kp)3 (t2)}
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and

> rmin{(kp)3 (t1), (k)3 (t2)}
= rmin{S. kt(t,), 8. kp(t;)}
8. (k1) (ty * tp) = 8. rmin{ir(ty), kr(ty)}

= xr(ty * t;) = rmin{kr(ty), kr(tz)},

8. (1) (ty * ) = (k)M (ty * t,)

> rmin{ (k)3 (t; * (t; * t5)), (k3 (t2)}
= rmin{(x)3 (0), (1x)5 (t2)}

> rmin{(k;)§ (t,), (e (t2)}

= rmin{8. k; (t,), 8.1 (t,)}

8. (k) (t; * ty) = 8. rmin{k;(t,), K (t;)}

= Ky (ty * t) = rmin{x;(ty), ki (t2)},

8. (kp) (t1 * t5) = (kp) (g * to)

> rmin{(kp)}¥ (t; * (t; * t2)), (k)3 (t2)}
= rmin{(xp)3 (0), ()3 (t2)}

> rmin{(ig)5 (1), ()5 (t2)}

= rmin{8. kp(t,), 8. kp(t)}

8. (kp) (ty * t;) = 8. rmin{ics(t,), kp(t,)}

= Kp(ty * tp) = rmin{p(t,), kg (t2)}

8. () (ty * tz) = (p)§ (ty * t5)

< max{(u)§(t; * (t; * t,)), (V)N (t2)}
= max{(vr)§'(0), () (t2)}

< max{(vr)§' (t), (V)3 (t2)}

= max{8. v (t,), 8. v7(ty)}

8. (up)(ty * ty) = 8. max{ur(ty), vr(tz)}

= vp(ty * tp) < max{ur(ty), vr(ty)},

8. (u)(ty *ty) = (Ul)g/l(tl *ty)
< max{(v)js (tz * (t; * t;)), (VD5 (t)}

= max{(v)¥(0), (L)} (t,)}

Mohsin khalid, Florentin Smarandache,Neha Andaleeb khalid and Said Broumi, Translative And Multiplicative

Interpretation of Neutrosophic Cubic Set



Neutrosophic Sets and Systems, Vol. 35, 2020 325

< max{(vp3 (t,), (VD5 (t2)}
= max{8.v;(ty), 8.v;(t;)}
8. (u)(t; * ty) = 8. max{u;(ty), v(ty)}

= vty * t) < max{u(ty), vi(tz)},

8. (Vp) (ty * t5) = (UR)§ (ty * t2)

< max{(Up)5 (t; * (t1 *t2)), (VR (t2)}

= max{(vp)§ (0), (V)5 (t2)}

< max{(vp)5 (t1), (VP35 (t2)}

= max{S. vg(t;), 8. vp(ty)}

8. (Vp) (g * ty) = 8. max{vg(ty), vp(ty)}

= Vp(ty * ty) < max{up(ty), ve(ty)}
Hence B is a NCSU of Y.

Theorem 3.2.12 Intersection of any two neutrosophic cubic multiplications of a NCID B of Y is a NCID of
Y.

Proof. Suppose BY! and Bg/g are neutrosophic cubic multiplications of NCID B of Y, where §,8" € (0,1]
and & < &', as we know that Bg’l and Bg} are NCIDs of Y. Then

((en)3' N (k) (1) = rmin{(ep)3' (t1), (kp)y (1)}
= rmin{kr(t;). 8, kr(t;). 6}
= kr(ty). 8

((xp§' N (KT)?’)(H) = (k)3 (ty),

(D3 N (k)5 (6) = rmin{ (k)5 (t1), (k)7 (£1)3
= rmin{k;(t;). 8, k(t;). 6'}

=Kk(ty). 8

((xD§ N (Kl)gb(tﬂ = ()5 (ty),

((<p)8' N ()3 (t) = rmin{(kp)§ (t1), (k) (61)}
= rmin{kg(t;). 5, kg (t;).8'}
= Kp(t;). 8

((kp)§ N (kp)§) (t) = (kg (t1)

and
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(¥ N (L)) () = max{(vr)§ (t,), (Vr)y (t1)}
= max{vur(t;).6,vr(t;).8'}
= vur(ty). 8

((p)§ N L) (t) = Ly (ty),

((D§' N (VD) () = max{(LD§ (tr), (L) (t1)}
= max{vu;(t,).,v;(t,).8'}
=u(ty). &

(WDF N D)) = VD5 (L),

(R N WR)3) () = max{(Ve)§ (t,), (VR)y (1)}
= max{up(t;). 8, Vp(t;).6'}

= Vp(ty). &'

(Y N EM(t) = RN ().

Hence B} N Bg’g is NCID of Y.

Theorem 3.2.13 Union of any two neutrosophic cubic multiplications of a NCID B of Y is a NCID of Y.

Proof. Suppose B} and Bg’% are neutrosophic cubic multiplications of NCID B of Y, where §,8' € (0,1]
and & < &', as we know that Bg’l and Bg} are NCIDs of Y. Then

((en)§' U (1)) (1) = rmax{(kp)§' (t1), (er)y (61}
= rmax{kr(t;). 5, kr(t;).6'}

= Kkr(ty). 8

(0¥ U () (1) = (k) (1),

(D5 U (k)3 () = rmax{ (k5 (t1), () (8}
= rmax{k;(t,). §, k;(t;).8'}
= Kky(ty). &'

(D5 Y (k)5 () = (k) (ta),

((<p)§ U (<)) (tr) = rmax{ (k)3 (t1), (k) (81}
= rmax{kg(t;). 8, kp(t;). 6’}
= Kp(ty). &'

((kp)§ U (kp)g) (tr) = (k) (t1)
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and

(oD U (u1)g) (1) = min{(up)3'(t1), (V1) (1)}
= min{vr(t,). 5, vr(t;). 8’}

= up(t,). 8

((up)§ U (UT)I(;A’)(tl) = (v (),

((WD§' U ()5 (tr) = min{(up§' (t1), (V1) (t1)}
= min{v;(t;). 6, v;(t;).6'}

=v(t,). 6

((WD§' U (D) () = (V5§ (ta),

(R U (p))(t) = minf{(Up)§' (ty), (Vp)y (t1)}

= min{vg(t,). 5, vp(t;). 8}

= Up(ty). 8

(VR U Rz () = LR (t).
Hence B} U Bg’f is NCID of Y.
3.3 Magnified Translative Interpretation of Neutrosophic Cubic Subalgebra and Neutrosophic Cubic
Ideal
In this section, we define the notion of neutrosophic cubic magnified translation NCMT and investigate some
results.
Definition 3.3.1 Let B = (ky;p, vt r) be a NCS of Y and for xy;r, o, B € [[0,0],7] and y € [[0,0], ¥],
where for vr;p, B € [0,T] and y € [0,£] and for all § € [0,1]. An object having the form Bg[OIB'y =
{(kr1)8apy (VTLE)5apy) is said to be a NCMT of B, when (kp)iq (t) = 8.kr(ty) + o, (k)3 (t1) =
8.k (t) +B, (KF)I'\&AyT(H) =8.kp(ty) - v and (Up)§y (t1) = 8.up(ty) + a, (UI)%ABT(tl) =8.u(t) + B,
(UR)§Yy (tr) = 8.Vg(ty)-y forall t; €Y.

Example 3.3.1 Let Y = {0,1,2} be a BF-algebra as defined in Example 3.2.1. ANCS B = (k1 p, Ur1r) of Y
is defined as

. _([0.1,0.3] ift; =0
wr(ty) = [0.4,0.7] if otherwise

) = ([0.2,0.4] ift; =0
Ki(t) = [0.5,0.7] if otherwise

_ ([04,06] ift; =0
Ke(ty) = ([0.5, 0.8] if otherwise

and
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0.1 ift; =0
t =
vr(t) (0.4 if otherwise
0.2 ift; =0

t =
vi(t) (0.3 if otherwise
0.5 lftl - 0

0.7 if otherwise.

ve(ty) = (

Then B is a neutrosophic cubic subalgebra, for vy choose 6 = 0.1,a = 0.02, = 0.03,y = 0.04 and for
Kr1r choose 8 =[0.1,0.4],a = [0.03,0.07], 3 = [0.04,0.08],y = [0.02,0.06] then the mapping

Bo.1) (wpyy|Y = [0,1] is given by

. _ /[0.04,0.19] ift, =1
()[0.1,041 (0.03,007) (1) = ([0.07, 0.35] if otherwise

MT N ([0.06,0.24] ift, =1
(KI)[0.1,0.4] [0.04,0.08]( 1) - [009,036] if otherwise

- N <[0.02,0.18] ift, =1
(<)jo.104110.020061 (1) = \[0.03,0.26]  if otherwise

and

oot = (352 T8l

@8 = (0% Mt

(URoT004(t1) = (88; igf)lthzer{/vise,
which  imply (KT)I[\g.I,o.4][o.o3,o.o7](tl) = [0.1,0.4]. k(t;) + [0.03,0.07] (Kl)l[\g.I,O.4][0.04,0.08](tl) =
[0.1,0.4]. kp(t;) + [0.04,0.08] , (<F)[o.1.0.4][0.02,0.06] (t1) = [0.1,0.4]. kg (t;) — [0.02,0.06] and

(UD D002 ) = (01).vr(t) +0.02 . (VD0 E) = (0D vr(t) +0.03 . (VR 0on(t) =
(0.1).vg(t;) — 0.04 forall t; € Y. Hence BMT is a neutrosophic cubic magnified translation.

Theorem 3.3.1 Let B be a neutrosophic cubic subset of Y such that for xrip, o B € [[0,0],7] and y €
[[0,0], ¥], where for ur;f, o, € [0,T'] and y € [0,£] and § € [0,1] and a mapping Bg/l:g,’ﬂY - [0,1] bea
NCMT of B. If B is NCSU of Y, then By, is a NCSU of Y.

Proof. Let B be a neutrosophic cubic subset of Y such that for kr;g, o 8 € [[0,0],7] and y € [[0,0], ¥],
where for ur g, o, 8 € [0,T] and y € [0,£] and § € [0,1] and a mapping Bg’laT_g‘{lY — [0,1] be a NCMT of
B. Suppose B is a NCSU of Y. Then w(t;*ty) = rmin{kr(ty), kp(ty)} kit *xty) =
rmin{x;(t;), ki (t2)}, kp(ty * tz) = rmin{ke(t;), ke (tz ) } and vty * tz) < max{ur(ty), vr(tz)} vi(t *
ty) < max{u;(ty), vi(tz)} ve(ty * t2) < max{ug(ty), ve(ty)}. Now

()8 (ty % t2) = 8.kp(ty * 1) +

> 8. rmin{kr(ty), kr(ty)} + a
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= rmin{d. kr(t;) + o, 8. xp(t,) + o}
(Kn)5q (1 * ;) = rmin{(kp)§y (tr), (kr)§q (t2)}

(k)5 (t1 * tp) = rmin{(kr)5q (t1), (kp)5a (t2)}

(kD5g (b1 * ;) = 8.k (ty * t,) + B

> 8.rmin{x;(ty), k;(t2)} + B

= rmin{8.x;(t;) + B, 8. x;(t;) + B}

(<)ap (b1 * t5) = rmin{(k)5'g (t), (<D (t2)}

(kD§g (tr * t2) = rmin{()5g (1), (k)5'g (t2)},

(ke)5y (tr * t2) = 8.xp(ty %) =Y

> 8. rmin{kp(t,), kp(t2)} — v

= rmin{S. kp(t;) — v, 6. kg (t2) — v}

(kp)§y (t * tz) = rmin{(ke)5y (tr), (kp)5Yy (t2)}
(kp)gy (t * tz) = rmin{(ke)gy (tr), (kp)5y (t2)}

and

OONT *6) = 8.up(ty * 1) +

< 8. max{uvr(ty), vr(ty)} + a

= max{8.vr(ty) + a, 8. vp(ty) + o}

(D)5 (tr * ) = max{(u)3y (t1), (V1)5q (t2)}

()5 (tg * t;) < max{(vr)§q (t1), (Vr)§« (t2)}

(UDFg (b1 * ) = 8.ui(ty *t,) + B

< 8. max{v(ty),vi(tx)} + B

= max{8.v(t;) + B, 8.v(t;) + B}

(UI)I,OYIBT(t1 xt,) = max{(Ul)sMg(tﬂ, (Ul)sMg(tz)}

(UI)I’O‘VIBT(tl *ty) < maX{(Ul)aMg(tl)' (Ul)sMg(tz)}:

(Up)g’[yT(tl *ty) = 8. Vp(t; *xt,) — vy

< 8. max{up(ty),vp(t)} — v

= max{8.vg(t;) — v, 8. Vp(t,) — v}

WRRY (&1 * t2) = max{(e)}y (&), (VR (t2))

(WR)§y (t1 * t;) < max{(VRgy (t), (Ve)5Yy (t2)}.
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Hence NCMT By'g., isa NCSU of Y.

Theorem 3.3.2 Let B be a NCS of Y such that and for krf, o, € [[0,0],7] and y € [[0,0], ¥], where for
Vrir, B E€[0,I'] and y € [0,£] and & € [0,1] and a mapping Bg"aT_B‘y:Y - [0,1] be a NCMT of B. If
By'wpy is NCSU of Y. Then B isa NCSU of Y.

Proof. Let B be a neutrosophic cubic subset of Y, where a,B,y € [0,¥], § € [0,1] and a mapping
B} py: Y = [0,1] be a NCMT of B. Suppose BY\s, = {(8)5 « gy (VB)5a sy} is a NCSU of Y, then
8.1¢r(ty * t) + & = (kp)5q (t *tz)
> rmin{(ier) 3 (t:), (er)5q (t2)}

= rmin{S. kt(t;) + o, 8. xp(ty) + a}

S.kr(ty * ty) + a = 6. rmin{kr(ty), kr(t)} + o,

8.x1(ty * t5) + B = (kg (b1 * t)
> rmin{(Kl)g"BT(tl), (KI)%/[BT('CZ)}
= rmin{8.x;(t;) + B, 8. x;(tz) + B}

8. x1(ty * t3) + B = 8. rmin{k;(t,), k1 (t1)} + B,

8. Kp(ty *t2) — v = (kp)by (tg * t5)
> rmin{(kg)5y (t1), (k)3 (t2)}
= rmin{d. kg (t;) — v, 6. xp(ty) — v}

8. kp(ty * tz) —y = 8. rmin{kp(tz), kp(t)} — v,

and
S.ur(ty * t;) +a = (p)Ng (t; *t,)
< max{(up)yq (t:), (V)5 (t2)}
= max{8.vr(t;) + o 8. vp(ty) + o

S.up(ty *ty) + a = 6. max{ur(ty), vr(t)} + o,

S.ui(ty xty) + B = (UI)SM;;F('H * 1)
< max{(v)sg (t), (VD5 (t2)}
= max{6.v;(t;) + B, 6. v;(t;) + B}

8.uy(ty * tz) + B = 8. max{u(tz), vi(t)} + B,
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8.Up(ty *t) —y = (UF)g[yT(tl *ty)
< max{(vp)3y (t1), (VE)§y (t2)}
= max{8. vg(t;) — v, 8. vp(ty) — v}

8. Vp(ty *t) —y = 6. max{ug(ty), ve(t)} —,

which imply  ®kr(t; *t;) = rmin{kr(ty), kr(t2)} . Ki(ty * tz) = rminfr(ty), ki (t2)} . wp(ty *ty) =

rmin{kg(t,), Kp(tz)} and vr(t; * t;) < max{ur(ty), vr(tz)},01(t; * t;) < max{u;(ty), vi(tz)},Ve(ty * t;) <

max{vg(t,), vp(ty)} forall t;,t, € Y. Hence B isa NCSU of Y.

Theorem 3.3.3 If B is a NCID of Y. Then NCMT By, of B is a NCID of Y for all ke o, B €

[[0,0],7] and y € [[0,0],¥], where for vy g, @, € [0,T] and y € [0,£] and 6 € (0,1].

Proof. Suppose B = (k115 Urp) is a NCID of Y. Then
(k)5« (0) = 8.1%r(0) +
=>8.xp(t) +a

(k)8 (0) = (kp)5q (t1),

()5 (0) = 8.1;(0) + B
=>0.x(t) + B
(KI)I'\&A[;F(O) = (KI)%ABT(H):

(kp)5y (0) = 8.kp(0) —y

= 8.xp(ty) — v

(kp)gy (0) = (ke)gy (tr)
and

(VD)5 (0) = 8.vr(0) +a

<8vur(ty) +«

(VD) 5e (0) = (Vp)5q (t1),

(D (0) = 8.v;(0) + B
< 8.u;(t) + B
(UI)I’O‘VIBT(O) = (UI)SM[;F(tl)'

(VRgy (0) = 8.vp(0) —y
< 8.up(ty) —v
(Rsy (0) = (Vp)gy (1)
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Now

and

(YT (1) = 8.xer(ty) + a

> 8. rmin{kr(t; * t,), kr(ty)} + @

= rmin{8. k7 (t; * t;) + o, 8. kp(ty) + o}

()M (1) = rmin{ ()T (6 * t5), (k)Y (62))

= (kn)§q (t) = rmin{(er)ga (6 * t), (kr)§q (2)},

(kD5g (t) = 8.1r(tr) + B

> 8. rmin{iq (t; * t;), ki (t;)} + B

= rmin{8.1(t; * t;) + B, 8.k, (t;) + B}

(kD5 (tr) = rmin{(k)5'g (ts * t5), (k5'g (t2)}

= (k)5'g () = rmin{(k)§g (ts * t2), (k)§6 (t2)},

(kp)5y (t) = 8.kp(ty) —y

= §.rmin{kp(t; * t;), ke(tx)} — v

= rmin{6. kp(t; *t;) — v, 8. kp(ty) — v}

(kp)gy (t1) = rmin{(kp)§Yy (ts * t2), (kp)5Y (t2)}

= (KF)I'\dAyT(tl) = rmin{(KF)sMyT(t1 * t3), (KF)?YT(tz)}

WOFT ) = 8.up(t) +a

< 8. max{ur(t; * t,), vr(t,)} + a

= max{8.ur(t; * t;) + &, 8.vr(ty) + o

(UD)sq (t1) = max{(ur)§q (t * t2), (V)5 (t2)}

= (Un)§w (t1) < max{(ur)§q (ty * t2), (Vp)§q (t2)},

(D5 (t) = 8.ui(ty) + B
< 8.max{u(t; *t,),v;(tx)} + B
= max{8.v;(t; *t,) + B, 8.v;(ty) + B}

(UI)ISVIBT(t1) = maX{(Ul)aM[;r(H * t5), (Ul)sMg(tz)}
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= (UI)PS/IBT(H) < max{(Ul)glg(tl *13), (Ul)g[g(tz)},

(WR)§y (t1) = 8.0p(t) — ¥

< 8. max{up(t; * t;), v(ty)} — y

= max{8. p(t; * t;) — v, 8. p(ty) — v}

(Wpgy () = max{(Ve)§y (t1 *t2), (V)5 (t2)}

= (Vp)gy (t1) < max{(vp)§y (t; * t5), (VR)EY ()],

for all t;,t, € Y and all for xr;r, o, € [[0,0],7] and y € [[0,0], ¥], where for v g, o,3 € [0,'] and y €
[0,£] and & € (0,1]. Hence By, of B isa NCID of Y.

Theorem 3.3.3 If B is a neutrosophic cubic set of Y such that NCMT BgAaTB_y of B isaNCID of Y for all for
Krir o, B € [[0,0],7] and y € [[0,0],¥], where for vrip, o €[0,T] and y € [0,£] and & € (0,1], then
B isa NCID of Y.

Proof. Suppose NCMT BgAaTB_Y is a NCID of Y for some xr g, o, € [[0,0],7] and y € [[0,0], ¥], where
for up g, o, B €[0,T] and y € [0,£] and § € (0,1] and ty,t, € Y. Then

8.10(0) + a = (kp)MT(0)
> (k)5 (tr)

S.xr(0) + a=8.xr(t) + a

8.%;(0) + B = (k)55 (0)
> (k)5p (ty)
8.x1(0) + B = 8.%(t;) + B,

8.xp(0) —y = (KF)glyT(O)

= (Kp) Ig[yT (t1)

8.kg(0) =y = 8.xp(ty) =V,
and
8.07(0) + a = (V) MT(0)
< (V)i (th)

6.v7(0) + a = 8. up(ty) + q,

S.v(0)+B = (Ul)lglﬁzr(o)
< ()5 (tr)
8.u;(0) + B = 8.v;(ty) + B,
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8.0(0) — v = (vp)gy (0)

< (UF)PS/[yT(tl)

8.Vp(0) —y = 8.vp(ty) — v,
which imply kr(0) = wr(ty),k;(0) = k;(t;),kg(0) = kp(ty) and vr(0) < vp(ty), vi(0) < vup(ty), ve(0) <
Vg(t1). Now, we have

S.xr(t)) +a= (KT)SM;(tl)

> rmin{(kr)5q (tr * t2), (kr)5a (t2)}

= rmin{8. xp(t; * t;) + o, 8.k (ty) + o}

8. kr(ty) + o = 8. rmin{ky(t; * ty), kp(ty)} + ¢,

8.x(ty) + B = (x)yg (tr)
> rmin{(k))5g (t; * t2), (k)3g (t2)}
= rmin{8. k;(t; * t;) + B, 8. x;(t;) + B}

8.%(t)) + B = 8. rmin{i;(t; * t,), k1 (t2)} + B,

8.xp(t) = v = (kp)5y (t1)

> rmin{(kp) T (ty * t5), (kp) M7 (t))

= rmin{8. kg (t; * t;) — v, 8. ke (ty) — v}

8.Kp(ty) —y = 8. rmin{Kg(t; * t,), kp(tz)} —y
and

8. up(ty) + o = ()M T (ty)

< max{(ur)§q (ts * t2), (V)5 (t2)}

= max{8. vp(t; * t;) + a, 8. vr(ty) + o}

S.up(ty) + oo = 8. max{ur(t, *t), vr(ty)} + a,

S.u(t))+B= (Ul)g/l[;r(tl)
< maX{(Ul)IgI[;F(Q *ty), (Ul)g[[g(tz)}
= max{58.v;(t; *t,) + B, 8.v;(ty) + B}

8.vy(ty) + B = 8. max{u(t; * t),vi(tz)} + B,

S.up(ty) —v = (UF)SMVT(tl)
< max{(UF)SMyT(tl * t3), (UF)SMVT(tZ)}

= maX{S. UF(tl * tz) =Y, 8 UF(tZ) - y}
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8.Vp(ty) — v = 8. max{ug(t, *t;), Vp(tz)} — v

which imply kr(ty) = rmin{xr(t; * t;), kr(tz)}, ki (ty) = rmin{i(ty * t5), k1 (t2)}, Ke(t;) = rmin{kp(t, *

t;), Kp(tz)} and vr(ty) < max{ur(ty * t;), vr(tz)},u1(ty) < max{u(t; * t;), vi(tz)},Vp(t;) < max{vg(t, *

t,), Up(ty)} forall t;,t, € Y. Hence B is a NCID of Y.

Theorem 3.3.4 Intersection of any two NCMT of a NCID B of Y is a NCID of Y.

Proof. Suppose BSaBY and lea! gy are two NCMTs of NCID B ofY, where for Baﬁy Jdforxr p, o,B €

[ [0,0] ,‘f],y € [[0,0],¥], forvpp, o B €[0,T],y € [0,£] and for BT ol By Jforwppo,B' € [[0,0],7],y’ €
[[0,0], %], for vy p o, 8" € [0,T], Y € [0,£]. Assume a < o', < B',y <Y’ and & = §'. Then by Theorem
3.3.3, Bg’[aT,B'y and B} E'ﬁw' are NCIDs of Y. So

((en)3a N (er)sr o) (tr) = rmin{(kp)§'s (t1), (kr)§r e (t1)}
= rmin{8. kp(t;) + a, 8" kr(t;) + o}
=0.xr(t)) +

(k) N (e a) (t1) = (kn)Fq (t),

(0§ N Ge)§r ) (t) = rmin{(k)g'g (t1), (kg g (t1)}
= rmin{8. x;(t;) + B, 8" x;(ty) + B}

=8.x(t) + B

((Kl) n (KI)&[Tg/)(tﬂ = (Kl)ngT(Q),

((R)5y N (p)5ry) (1) = rmin{(kp)sy (t1), (k)5 v, (1)}
= rmin{8. kp(t;) — v, 8" . xp(ty) — ¥}

= 8" kp(t)) -y

()8 N (ke)§y) () = (k)5 (1)

and

((UT) n (UT)SI ou)(tl) - max{(UT)g[o'(r(tl) (UT)Sr ou(tl)}
= max{8.vr(ty) + a, 8" . vr(ty) + a'}

=8.up(ty) + o

(D5 N VD5 e () = D)y (t),

(¥ N LD5 () = max{(uDyg (tr), VD (1)}
= max{8.v;(t;) + B, 8" v(ty) + B’}

=8"v(t)) + B

(D3 N LDy (t) = L)y g (ty),
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(WR)Fy N U5y )(t) = max{(vp)§y (t), (Vp)y y (tr)}
= max{8.p(t;) — v, 8" vp(ty) — ¥’}

=8.vp(ty) — Y

((UF) N (Vp)g yl)(tl) = (V)5 T(t1)

Hence By N Byigr g, is NCID of Y.

Theorem 3.3.5 Union of any two NCMT BSan of aNCID B of Y is a NCID of Y.

Proof. Suppose B\, gy and lea, g’y are two NCMTs of NCID B of Y , where for B By’
[[0,0],7],v € [[0,0], ¥], for urp B € [0,T],y € [0,£] and for Ba,,ﬁ,,v, ,forwr o, B’ € [[0,0],7],Y €
[[0,0],¥],for vrip o, B €[0,T], v €[0,£]. Assume a>a',f = ',y =y’ and 8 = §'. Then by Theorem

3.3.3, By'ug,y and By s v s are NCIDs of Y. So

((kp)§a U (0n)§ ) (1) = rmax{(kn)§q (t1), (kr)yqr (1))

= rmax{8. kr(t;) + o, 8" kp(ty) + '}

forkrp o, B €

=8.xkp(ty) +a

((kp)§a U ()rg)(tr) = (er)§q (ta),

()3 Y (k) g’)(tﬂ = rmax{(i)5g (t1), (Kl)gl'g'(tﬂ}
= rmax{8.k;(t;) + B, 8" k;(t;) + B}

=6.x(ty) + B

()3 Y (kD)3 ) () = ()5 (8,

(kP8 U ()30 (t1) = rmax{(kp)gy (t1), (k) 3 (£}
= rmax{8. kg (t;) — v, 8" kp(t;) — Y’}

= 8" kp(ty) —VY'}

((kp)8y U () ) () = (k) (8r)

and

((UT) U (UT)SI ou)(tl) - mln{(UT)gAJ(tl) (UT)SI o (tl)}
= min{8.vp(t;) + o, 8. vr(ty) + '}

=6 vur(t) +a

((UDFa U (DN &)(t) = (up)grar(th),

(D5 U (WD§ g (t) = min{(u)3'e (t), (VD)3 g ()}
= min{8.v;(t;) + B, 8".v;(t;) + B’}
=8.v(ty) + B
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Hence ngfﬁ,y U Bg’f L

((DFE Y (D5 () = (g (8,

((UF)gdyT U (UF)gA’;J(H) = min{(UF)aMyT(Q)' (UF)IgII$I(t1)}
= min{8. vg(t;) — v, 8" vp(t;) — Y’}
=6.Vp(ty) — v

((R)sy Y (s y) () = (VR)§y (t)-

gy 18 NCID of Y.

4. Conclusion

In this paper, we defined neutrosophic cubic translation,, neutrosophic cubic multiplication and neutrosophic

cubic magnified translation for neutrosophic cubic set on BF-algebra. We provided the new sort of different

conditions for neutrosophic cubic translation, neutrosophic cubic multiplication and neutrosophic cubic

magnified translation and proved with examples. Moreover, for better understanding we investigated many

results for NCT, NCM and NCMT using the subalgebra and ideals. For future work, translation and

multiplication can be applied on neutrosophic cubic soft set and T-neutrosophic cubic set.
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