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FURTHER RESULTS OF NEUTROSOPHIC SUBALGEBRAS IN
BCK/BCI-ALGEBRAS BASED ON NEUTROSOPHIC POINTS
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ABSTRACT. In this paper, we investigate several properties of (€, € V@i, &, k) )-neutrosophic
subalgebra, (€, q(ky,k; k) )-neutrosophic subalgebra, (q(ky ki, kp)s € VA(ky kg, kp))-NEUtrosophic
subalgebra, and (q(k, .k, kp), €)-neutrosophic subalgebra.
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1. INTRODUCTION

Smarandache [10, 11] introduced the concept of neutrosophic sets which is more gen-
eral platform to extend the notions of the classical set and (intuitionistic, interval val-
ued) fuzzy set. Neutrosophic set theory is applied to several parts which is referred
to the site http://fs.gallup.unm.edu/neutrosophy.htm. Jun [3] introduced the notion of
neutrosophic subalgebras in BCK/BCI-algebras based on neutrosophic points. Boru-
mand and Jun [1] studied several properties of (€, € V g)-neutrosophic subalgebras and
(g, € V g)-neutrosophic subalgebras in BCK/BCI-algebras. Muhiuddin et al. [9] stud-
ied further results on (€, €)-neutrosophic subalgebras and ideals in BCK/BClI-algebras.
Also, Kim et al. [4] considered a general form of neutrosophic points, and then they
discussed generalizations of the papers [3] and [1]. As a generalization of (€, € Vq)-
neutrosophic subalgebras, they introduced the notions of (€, € \/q(k%kbkF))—neutrosophic
subalgebra, and (€, q(x, i, kp))-neutrosophic subalgebra in BOK/BCI-algebras, and in-
vestigated several properties. They discussed characterizations of (€, € Vquy k;kp))-
neutrosophic subalgebra, and considered relations between (€, €)-neutrosophic subalgebra,
(€, 4(kp ks kp))-neutrosophic subalgebra and (€, € Vq(i; k, ky))-neutrosophic subalgebra.
Recently, Muhiuddin et al. applied the neutrosophic set theory to the BCK/BCI-algebras
on various aspects (see for e.g., [6], [7], [8], [9]).
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In this paper, we investigate further properties of (€, € \/q(kT7kI7kF))—neutrosophic sub-
algebra, (qky ks kp)s € V(kr ky kp))-neutrosophic subalgebra, (€, q(ky. k; ky))-neutrosophic
subalgebra and (g, k; ky), €)-neutrosophic subalgebra in BOK/BCI-algebras.

2. PRELIMINARIES

By a BCI-algebra we mean a set X with a binary operation * and the special element
0 satisfying the axioms:

(al) ((z*xy)* (z*2))*x(2xy) =0,

(a2) (z* (z*y))*y =0,

(a3) zxx =0,

(ad) zxy=y*xx=0 = z =y,

for all x,y,z € X. If a BCI-algebra X satisfies the axiom
(ab) 0%z =0 for all z € X,

then we say that X is a BCK -algebra. A nonempty subset S of a BCK/BCI-algebra X
is called a subalgebra of X if x xy € S for all x,y € S.

The collection of all BC' K-algebras and all BCI-algebras are denoted by Bx(X) and
Br(X), respectively. Also B(X) := Bg(X) U Br(X).

We refer the reader to the books [2] and [5] for further information regarding BCK/BCI-
algebras.

Let X be a non-empty set. A neutrosophic set (NS) in X (see [10]) is a structure of the
form:

A= {{z;Ap(2), Ar(z), Ap(x)) | x € X}

where A7 : X — [0, 1] is a truth membership function, A; : X — [0,1] is an indeterminate
membership function, and Ap : X — [0,1] is a false membership function. For the sake
of simplicity, we shall use the symbol A = (Ap, A7, Ap) for the neutrosophic set

A= {{z; Ap(z), Ar(x), Ap(x)) | x € X }.

Given a neutrosophic set A = (Ap, A;, Ap) in a set X, o, 8 € (0,1] and v € [0,1), we
consider the following sets (see [3]):

Te(A;a) i={z € X | Ap(z) > a},
Ie(A; B) = {z € X | As(x) = B},
Fe(Ai7) == { € X | Ap(z) <,
Ty(Asa) ={z e X | Ap(x) + a > 1},
I,(A;B) =={x € X | Ar(z) + B > 1},

Fy(Ai7) = {z € X | Ap(z) +7 < 1},

Tevq(Asa) :=={z € X | Ar(z) > a or Ap(z) + o > 1},
Tevo(A38) = {w € X | Ag(z) > 6 or Ar(w) + > 1},
Feug(A7) = {z € X | Ap(x) <~ or Ap(z) +7 < 1}.

We say Te(A;a), Ic(A; B) and Fe(A;y) are neutrosophic €-subsets; To(A; «), 1,(A; 5)
and Fy(A;v) are neutrosophic g-subsets; and Tey ¢(A; o), ey ¢(A; 5) and Fey ¢(A;y) are
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neutrosophic € V q-subsets. It is clear that

Tevg(Asa) =Te(A; ) UTy(A; o), (1)
Ievq(A; B) = Ic(A; B) U I4(A; B), (2)
FEVq(A;’Y) :FG(A§’Y>UFq(A;’Y)- (3)

Given &,V € {€,q, € V ¢}, a neutrosophic set A = (Ar, Ar, Ar) in X € B(X) is called

a (@, ¥)-neutrosophic subalgebra of X (see [3]) if the following assertions are valid.
T e T@(A;Ozx), RS T@(A; ay) = T*YCE T\II(A§ Qg N ay)7
v € Io(A; Ba), y € Io(A; By) = xxy € Lw(A; B A By), (4)
x € Fo(Aiva), y € Fo(A;yy) = xxy € Fu(A;va V)

for all z,y € X, oy, oy, Bz, By, € (0,1] and 7, v, € [0,1).

In what follows, let kp, k;r and kr denote arbitrary elements of [0, 1) unless otherwise
specified. If kp, kr and kp are the same number in [0,1), then it is denoted by k, i.e.,
k=kpr=Fkr=kp.

Given a neutrosophic set A = (Ap, A, Ap) in a set X, o, 8 € (0,1] and v € [0,1), we
consider the following sets (see [4]):

Ty, (A;a) :={z € X | Ap(z) + o+ kr > 1},

qul (4;8) == {JZ e X |Ar(x)+ B+ kr > 1},

Foy,. (A7) ={r e X | Ap(x) + v+ krp < 1},

Tev g, (A;a) :=={z € X | Ap(z) > a or Ap(z) +a+kr > 1},
levg, (A4;8) :={r € X | Ar(z) = f or Ay(z) + 5 +kr > 1},
Fevg, (A7) :={z € X | Ap(z) < yor Ap(z) +v+kp <1}

We say Tq, (A; ), qul (A; ) and Fo.. (A;~) are neutrosophic qi-subsets; and Tev g, (A; ),
Tevg, (A;8) and Fey Gy (A; ) are neutrosophic € V qi-subsets. For ® € {€, q, qi, qkr, G,
Qkps €V €V, € Vg, € Vi, €V k), the element of T (A; o) (resp., Io(A; ) and
Fg(A;7)) is called a neutrosophic Te-point (resp., neutrosophic Ig-point and neutrosophic
Fg-point) with value « (resp., 8 and 7).

It is clear that

Tev g, (A;a) =Te(A;0) UT, (4;a), (5)
IE\/ku(ASB) :IG(ASB)UI%I(A;/B)a (6)
Fevg, (A7) = Fe(A;7) U Fy, (A7), (7)

3. GENERALIZATIONS OF NEUTROSOPHIC SUBALGEBRAS

Definition 3.1 ([4]). A neutrosophic set A = (Ap, Ar, Ap) in X € B(X) is called an (€,
€ Vq(ky ky b)) -neutrosophic subalgebra of X if

v €Te(Aom), y € Te(Ajoy) = xxy € Tevg, (Ao A ay),
v € Ie(A;B), y € Ie(A;8y) = xxy € levg,, (A; Bz A By), (8)
z € Fe(Aiv), y € Fe(A;yy) = x5y € Fevg,, (A7 V)

forall x,y € X, og, oy, Ba, By, € (0,1] and vz, v, € [0,1).

An (€, € Vq(iy iy kp))-neutrosophic subalgebra with kr = k; = kp = k is called an (€,
€ Vqy)-neutrosophic subalgebra.
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Lemma 3.1 ([4]). Given a neutrosophic set A = (Ar, Ar, Ar) in X € B(X), the following
are equivalent.

(1) A= (Ar, A1, AF) is an (€, € Vq(iy k; kp))-neutrosophic subalgebra of X.
(2) A= (Ap, A1, Ar) satisfies the following assertion.
Ap(zxy) = N{Ar(z), Ar(y )7
(Va,y € X) | Ar(zxy) = AMAr(x), Ar(y), 2'“ : (9)
Ap(zxy) < V{Ap(z), Ap(y), 52}

Theorem 3.1. If A = (Ap, A, Ar) is an (€, € Vqu,, k‘z -neutrosophic subalgebra
of X € B(X), then neutrosophic qi-subsets Ty, (A;c), I, B) and Fy, (A;v) are

ai, (
kr
subalgebras of X for all a € (= ke 1), B e (5 by 1] and 7y € [0, F) whenever they are
nonempty.

kr))-
A; B

Proof. Assume that Tj, (4; ), Iq,, (A; ) and Fy, . (A;~y) are nonempty neutrosophic g-
subsets for all « € (1_2]’”, 1], B € (1_2’” ,1] and 7 € [0, 1_2kF). Let 2,y € Ty, (A;). Then
Ar(xz) + a+kp > 1 and A7(y) + a + k7 > 1. Using Lemma 3.1 implies that

AT(x * y) + o+ k‘T Z /\{AT T AT(y), I_QkT} + o+ k‘T
—/\{AT )+ a+kr, Ar(y) + a + kr, 2L + a+ kr}

and so that z xy € Tg, _ (A; a). Hence Ty, (A;a) is a subalgebra of X. Similarly, we can
induce that I, (A;B) is a subalgebra of X. Now, let z,y € Fy, (A;7). Then Ap(z) +
v+ kp <1and Ap(y) + v+ kp < 1. It follows from Lemma 3.1 that

AF(:L' * y) + v+ kF < \/{AF a; Ap(y), 172]{}7} +v+ k’F

= \/{Ar(@) + v+ ke, Ap(y) + 7+ kp, 558 + 7 + kr}
<1

Thus @ xy € Fy, (A;7). Therefore Ty, (A;a), Iy, (A; B) and Fy, (A;7) are subalgebras
of X. 0

Corollary 3.1 ([3]). If A = (A1, A1, Arp) is an (€, € V q)-neutrosophic subalgebra of
X € B(X), then neutrosophic q-subsets Ty (A; o), I4(A; B) and Fy(A;~) are subalgebras of
X for all o, 8 € (0.5,1] and v € [0,0.5) whenever they are nonempty.

Proof. 1t follows from taking k7 = k; = kp = 0 in Theorem 3.1. O]

Definition 3.2 ([4]). A neutrosophic set A = (Ap, Ar, Ap) in X € B(X) is called a
(Qopkr k) € Vl(kr ky kp))-neutrosophic subalgebra of X if

v €Ty, (Aion), y €Ty, (Aiay) = xxy€Tevg, (Aaz Aay),
x € Ig (A;Bo), y € I, (A By) = xxy € levg, (A; Bz A By), (10)
r € Fy (Aive), y€Fy (Aiyy) = 25y € Fevg, (472 V)
forall z,y € X, g, o, Be, By, € (0,1] and vz,v, € [0,1).
Theorem 3.2. If A = (A7, A1, AF) s @ (Qip iy kp)s € VQ(kop by kr))-neUtrosophic sub-
algebra of X € B(X), then the nonempty neutrosophic € V q-subsets TevqkT(A;a),
Iev g, (A; B) and Fevg, (A;v) are subalgebras of X for all a € (I_QkT,l], B e (1_2k1,1]
and v € [0, I_QkF).
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Proof. Assume that TGquT(A; a), Iey o, (A;8) and Fey Ghp (A; ) are nonempty neutro-

sophic € V gg-subsets for all a € (1_2kT,1], B € (1_21”,1] and v € [0, 1_2kF). Let z,y €
Ievg, (A;8). Then

Ar(z) > Bor Ar(z)++kr > 1
and
Ar(y) > Bor Ar(y) + B+ kr > 1.

If Ap(z)+B+kr > 1and Aj(y)+ 8 +k; > 1, then obviously zxy € Iev g, (4; f). Assume
that Ar(z) > B and A;(y) + B+ kr > 1. Then Aj(x) + 8+ kr > 26 + kr > 1. Hence
r*y € levgq,, (A; 8). By the similar way, if A(y) > 8 and Aj(z)+B+kr > 1, then zxy €
Tev g, (A; B). Suppose that Ar(x) > 8 and Ar(y) > B. Then Ar(z)+p+kr >28+kr > 1
and A;(y)+B+kr > 28+kr > 1. It follows that z+y € Ievq, (A;8). Hence Ievg, (A;05)
is a subalgebra of X. Similarly, we can verify that Te\ oy (A4;«) is a subalgebra of X.
Now, let @,y € Fevg,, (A;7). Then

x € Fe(A;y) orz € Fy, . (4;7)
and
y € Fe(A;7) ory € Fy, (A;7).

Itz e Fy (A;y)andy € Fy, . (A;7), then clearly zxy € Fey Gy (A;v). If z € Fe(A;7) and
y € Fe(A;y), then Ap(x)+~v+kp <2v+kp <1land Ap(y)+~v+kr <2y+kp < 1, that
is, z,y € Fy, (A;~) which implies that x xy € Fevqu(A;v). Suppose that x € Fc(A;7)
and y € Fqu(A;'y). Then Ap(z) + v+ kr < 2y +kp < 1, ie, z € Fqu(A;’y). It
follows that = *y € Fevg, (A;v). Similarly, if z € Fy, . (A;v) and y € Fe(A;7), then
T *y € Fevg,, (A;7). Therefore Feyg, (A;7v) is a subalgebra of X. O

Corollary 3.2 ([3]). If A = (Ar, A1, Ar) is a (q, € Vq)-neutrosophic subalgebra of
X € B(X), then the nonempty neutrosophic € V q-subsets Tey 4(A; ), Ieyq(A;B) and
Fev ¢(A;v) are subalgebras of X for all o, 5 € (0.5,1] and v € [0,0.5).

Given a neutrosophic set A = (Ap, A7, Ar) in a set X, consider the following sets:

XkT = {.T e X ’ AT(.T) > ]{ZT},

Xk; = {:E eX | A](:L') > k‘[},
and
ka = {$ eX ‘ AF($) < kF}.

Theorem 3.3. Let A = (A, Ar, Ar) be an (€, q(up i k) -neutrosophic subalgebra of

X € B(X). If ky € [0, ZAr@NrW)) g, ¢ o IEA@NIG)) g o @ (ZAREVARG) )
then the sets Xy, Xy, and Xy, are subalgebras of X .

Proof. Let x,y € Xj,. Then Ap(z) > kr and Ar(y) > kr. If Ar(z*y) < kr, then
Ap(zxy)+a+kr <2kr+a <1

where v = Ap(2)AAr(y). Hence zxy ¢ Ty, (A; ), a contradiction since z € Te(A; Ar(z))
and y € Te(A; Ar(y)). Thus Ap(x*y) > kp, that is, v xy € Xj,.. Similarly, if z,y € Xj,,
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then z*xy € Xi,. Let x,y € X,.. Then Ap(x) < kr and Ap(y) < kp. If Ap(xxy) > kp,
then

Ap(z*y) +v+kp >2kp+v2>1

where v = Ap(z) V Ap(y), and so z xy ¢ Fg, (A;~v). This is a contradiction, and thus
Ap(z*y) < kp, ie., v xy € Xi,. Therefore Xy, Xi, and Xj, are subalgebras of X. O

Corollary 3.3. Let A = (Ar, A1, Ap) be an (€, qip k; kp))-neutrosophic subalgebra of

X € B(X). If kr € [0, 722w gy e (o, PAI@AIW) g g @ (IAR@NVARD) ),
then Xy, N Xy, N X, is a subalgebra of X.

Theorem 3.4. If A = (Ar, Ar, Ar) s @ (Q(ip kp kp), €)-neutrosophic subalgebra of X €
B(X) with kg € (0, %], then the sets Xy, Xi, and Xy, are subalgebras of X.

Proof. Let x,y € X,. Then Ar(z) > kr and A;(y) > ky, which imply that A;(x)+kr+1 >
1 and Aj(y) +kr +1 > 1. Hence z,y € Iq,, (A;1),and so x xy € Ic(A;1). fxxy ¢ Xy,
then Aj(x xy) < kf <1 =1A1, that is, zxy ¢ Ic(A;1 A1) = Ic(A;1). This is a
contradiction, and thus x * y € Xj,. By the similar way, we can verify that if z,y € Xy,
then xxy € Xj,. Now, let z,y € X,. Then Ap(z) < kp and Ap(y) < kp. Since kp < %,
it follows that Ap(z) + kp+0 < 1 and Ap(y) + kp +0 < 1, that is, 2,y € Iy, (4;0).
Thus  xy € Fc(A;0), and so Ap(z*y) =0 < kp, i.e., v *y € Xi,. Therefore Xy, X,
and X}, are subalgebras of X. O

Theorem 3.5. Given a a neutrosophic set A = (Ap, Ay, Ap) in X € B(X), the nonempty
neutrosophic €-subsets Te(A; ), Ic(A;B) and Fc(A;~) are subalgebras of X for all a €
(1_2kT 1], B e (1_2]“ ,1] and v € [0, 1_2kF) if and only if the following assertion is valid.

Ap(zxy) VvV % > Ap(z) N Ar(y)
(Vz,ye X) | Ar(z*y)V 1}’” > Ar(z) N Ar(y) . (11)
Ap(zxy) NSE < Ap(z) vV Ap(y)

Proof. Suppose that the nonempty neutrosophic €-subsets T¢ (A4; ar), Ic(A; 5) and Fe(A;7)
are subalgebras of X for all a € (1_2kT, 1], B € (1_21”,1] and vy € [0, 1_2’“”). If there are

a,b € X such that Ar(a *b) vV % < Ar(a) N Ar(b) = «, then o € (172kT,1} and
a,b € Te(A;a). It follows that a xb € Tc(A; ), that is, Ap(a *xb) > « since Te(A4; )
is a subalgebra of X. This is a contradiction, and so Ap(z xy) V l_sz > Ar(x) N Ar(y)
for all z,y € X. By the similar way, we know that A;(z xy) V 13“ > Ar(z) N Ar(y) for
all x,y € X. Now, assume that AF(a xb) A % > Arp(a) V Ap(b) for some a,b € X.
Then a,b € Fe(A;v) and v € |0, F) where v = Ap(a) V Ap(b). But axb ¢ Fc(A4;7), a
contradiction. Thus Ap(z xy) A % < Ap(z)V Ap(y) for all z,y € X.

Conversely, let A = (Ar, Ar, Ar) be a neutrosophic set in X € B(X) which satisfies
the condition (11). Let a,b,z,y € X, a € (1_2kT,1] and 8 € (%,1] be such that
z,y € Te(A;a) and a,b € Ic(A;3). Then

AT({L' * y) V % > AT(SC> A AT( ) 1ikT,
Ar(axb) vV ISR > Ar(a) A Ar(b) > 8> 5.

It follows that Ap(zxy) > aand Ar(axb) > 3, that is, x*xy € TE(A, a) and axb € Ic(A; B).
Now, let x,y € Fe(A;~) for z,y € X and v € [0, l_sz). Then

Ap(zxy) A % < Ap(z)V Ap(y) <
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and so Ap(z*y) <~. Hence zxy € Fc(A;~y). Therefore Te(A; ), Ic(A; B) and Fe(A;7)

are subalgebras of X for all a € (172]”, 1], B € (1}k’ ,1] and 7 € [0, 172]“”). O

Theorem 3.6. Given a neutrosophic set A = (Ap, Ay, Arp) in X € B(X), if the nonempty
neutrosophic qi,-subsets Tg, (A;a), Iy, (A; ) and Fy . (A;7) are subalgebras of X for all

a € (0, I_QkT], B € (0, 1_2}”] and vy € [l_sz , 1), then the following assertion is valid.

T c quT (A;04),y € quT(A; ay) =>xxy € Te(A; 0V ay)
(Vo,y € X) xGquI(A§Bm)ayEquI(A§ﬁy) :>x*y€I€(A§ﬂmvﬁy) . (12)
x € Fy (A72)y € Fy (A7) = wxy € Fe(A;va Ayy)

forallz,y € X, ag, oy € (0, %], Bz, By € (0, 1;’“’] and g, vy € [172’”, 1).

Proof. Let z,y € X and az, 0y € (0, I_QkT] be such that v € T, (A;az) and y €
T, (A;ay). Then z,y € Ty, (Ajoq V ay). Since ag V ay € (0, I_QkT], it follows from
the hypothesis that z xy € Ty, (Asap V ooy

).
). Hence
Ap(zxy) > 1= (0z Vay) —kr > 0z V ay,

and so z *y € Te(A;ap V ay). Similarly, we can verify that if z € I, (A4;8;) and
y € quI(A;By), then x xy € Ic(A; Bz V By). Now, let z,y € X and 7,7y € [1_2kF,1)
be such that z € Fy, (A;7v;) and y € Fo,. (A;7y). Then z,y € Fqu(A;fym A 7yy) since

Yo N Yy € [172“, 1), which implies from hypothesis that x x y € Fy, . (A;7z A yy). Thus

Ap(zry) <1= (7 Avy) —kr <355 <y Ay
and hence z xy € Fe(A;vz A yy)- O
Corollary 3.4 ([1]). Given a neutrosophic set A = (Ap, Ar, Ar) in X € B(X), if the

nonempty neutrosophic q-subsets Ty(A; o), 14(A; 5) and Fy(A;~y) are subalgebras of X for
all a, g € (0,0.5] and v € [0.5,1), then the following assertion is valid.

reTy(Asar),y € Ty(Asay) = xxy € Te(Asa, Voy)
(Ve,y e X) | ze€ly(A;Br),y € Ij(A;By) = xxy € Ic(A; B2V By)
x € Fy(Aiva),y € Fy(Asyy) = axxy € Fe(A;vz Ayy)
for all x,y € X, g, 0y € (0,0.5] and g,y € [0.5,1).
Theorem 3.7. Given a neutrosophic set A = (Ar, Ar, Ar) in X € B(X), if the nonempty
neutrosophic € V qi-subsets Tev g, (4;a), Iev g, (A;8) and Fey Gy (A;7v) are subalgebras

of X for all « € (0, I_QkT], B € (0, 1—2k1] and vy € [l_ng ,1), then the following assertion is
valid.

€Ty, (Aan)y €Ty, (Aay) = axy€Tevg, (AiazVay)
(Vo,y € X) | v €lq, (AiBe)y €1, (A By) = axy € levg, (A; BV By) . (13)
US Fqu(A;%E),y € FQkF(A§7y) = T*YC FGquF(A§’71 /\'Vy)

forallz,y € X, ag, oy € (0, %], Bz, By € (0, 1—2k1] and Yz, vy € [I_QkF, 1).

2
Then z,y € Ievku(A; Bz V By) where 5, V B, € (0, 1_2]”]. It follows from the assumption
that *y € Iev g, (A; Bz V By). By the similar way, we know that if z € To, (A4; ;) and

y € quT(A;ay), then z xy € TE\/qkT(A§ax Vay). Let z,y € X and v,y € [1_kF,1)

Proof. Assume that o € Iy,, (A; B,) and y € Iy,, (4; By) for 2,y € X and B, B, € (0, 5],

2
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be such that z € Iy, (A;7s) and y € Fy, (A;7y). Then 2,y € Fevg,, (4572 A yy) with

Yo N Yy € [1_21“” ,1). Since Fev g, (A;72 A yy) is a subalgebra of X by hypothesis, we have

T*y € Fevg,, (A7 Ay) O

Corollary 3.5 ([1]). Given a neutrosophic set A = (Ar, Ar, Ar) in X € B(X), if the
nonempty neutrosophic € V q-subsets Tey ¢(A; @), Iey q(A; B) and Fey4(A;) are subalge-
bras of X for all o, 8 € (0,0.5] and v € [0.5,1), then the following assertion is valid.

€T (Asap),y € To(Asay) = oxy € Teyqe(A; oz V ay)
(Ve,y e X) | ze€ly(A;B),y € 1y(A;By) = xxy € Ieyq(A4; 82V By)

v € Fy(Ae),y € Fq(AS'Yy) =Ty € Feyg(A;e /\’Yy)
for all z,y € X, g, o, By, By € (0,0.5] and vz, v, € [0.5,1).
Theorem 3.8. Given a neutrosophic set A = (Ap, Ay, Arp) in X € B(X), if the nonempty
neutrosophic € V qi-subsets Tev g, (4;a), Ievg, (A;8) and Fey Ghp (A;7) are subalgebras
of X foralla € (I_QkT, 1], B € (1_21”,1] and vy € [0, 1_2kF), then A = (Ap, A1, Af) satisfies
(13) for all oy, 0ry € (%, 1], Bz, By € (%, 1] and vz, vy € [0, 172kF).

Proof. 1t is similar to the proof of Theorem 3.7. U

Corollary 3.6 ([1]). Given a neutrosophic set A = (Ar,Ar, Ar) in X € B(X), if the
nonempty neutrosophic € V q-subsets Tey ¢(A; @), Iey q(A; B) and Fey 4(A;7) are subalge-
bras of X for all a, 8 € (0.5,1] and v € [0,0.5), then the following assertion is valid.

r €Ty (Asap),y € Ty(Asay) = o5y € Teyqe(A; oz V ay)
(V-T»yeX) xe[q(AQB:c)ayGIq(A;By) ém*yGIEVq(AQBa:V/By)
'rEFq(A;'Vx)ayEFq(AQ'Yy) ix*yeFG\/q(AV)’w/\’Yy)

forallz,y € X, ag, oy, By, By € (0.5,1] and v,y € [0,0.5).

4. CONCLUSION

In this paper, we investigate further properties of (€, € \/q(k%kbkF))—neutrosophic sub-
algebra, (qiy ks kp)s € V(kr ky kp))-neUtrosophic subalgebra, (€, q(ky. k; ky))-neutrosophic
subalgebra and (q(x,. &, k), €)-neutrosophic subalgebra in BCK/BCI-algebras. We hope
that this work will provide a deep impact on the upcoming research in this field and other
related areas to open up new horizons of interest and innovations. Indeed, this work may
serve as a foundation for further study of neutrosophic subalgebras in BC K /BCI-algebras.
To extend these results, one can further study the neutrosophic set theory of different al-
gebras such as MTL-algerbas, BL-algebras, MV-algebras, EQ-algebras, R0-algebras and
Q-algebras etc. One may also apply this concept to study some applications in many fields
like decision making, knowledge base systems, medical diagnosis, data analysis and graph
theory etc.
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