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Abstract

This work’s objective is to present Neutrosophic fuzzy pseudo &-subalgebras,
Neutrosophic fuzzy pseudo é-ideal and Neutrosophic fuzzy pseudo &—ideal in §-algebras.
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Several properties and propositions are investigated. Additionally, number of examples are
provided to highlight the ideas presented in this paper.
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1. Introduction

Two classes of abstract algebras, known as BCK-algebras and BCI-
algebras, were introduced by Imai and Iseki. [1], [2] Another significant
extension of BCK-algebras is d-algebras, which were initially introduced by
Neggers and Kim [3]. They explored various relationships between d-algebras
and BCK-algebras, as well as connections between d-algebras and oriented
digraphs. The concept of neutrosophic sets was introduced by Smarandache [4]
in 1999. Subsequently, the notion of neutrosophic fuzzy sets is being studied by
numerous mathematicians in various fields. In 2021, the notion of § —algebra is
given by Mahmood and Hassan [5]. Jabber and Khalil introduced the notion of a
pseudo rho-algebras in fields [6]. Further research on fuzzy sets can be found in
[7-11]. Non-classical sets such as neutrosophic sets [12,13] and others [14, 15]
are provided. Presenting Neutrosophic fuzzy pseudo & —subalgebras,
Neutrosophic fuzzy pseudo & —ideal, and Neutrosophic fuzzy pseudo & —ideal
in § —algebras is the aim of this work. Numerous attributes and claims are
examined. Furthermore, several instances are given to illustrate the concepts
discussed in this work.

2. Fundamental
The basic definitions required for this research are covered.

Definition 2.1: [S]A triple (V,*,0) is called a § —algebra (6 —A) if 0 € V and
fulfilling the following assumptions (i)t * t=0, (i) 0 * 7 =0, (iii)) If
T*k=0 and k*71=0->7=k, for allt,k€V, (iv) Vi#keV—-{0}—
T*K=KXT -‘/—'0,(V)VT¢KEV—{0}—>(T*(T*K))*(K*T) =0.

Definition 2.2: [5] A neutrosophic set M over the universal V is defined by
M = {< 7, My(7), Mg (1), M;(7)) >| T € V}, where My(7):V—[0,1], Mg(7):V
- [0,1] &M;(1): V— [0,1] are functions. Values My (), Mg(7) and M;(7) refer
to the degree of membership, non-membership, and indeterminacy of 7 to M,
respectively.

Definition 2.3: [5] Let @ # K € V, where (V,*,0) is a (6 —A), K is said to be
6 — subalgebra (8§ — SA) of Vif T * k € K, for any 7,k € K.
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Definition 2.4: [5] Let (V,*,0) be a (6 —A) and @ # K<S V. K is said to be a
6-ideal of Vif (i), k e K -t *k €K, (i)t *xk € K and k € K>T EK, VT,K E
V.

3. A Neutrosophic Fuzzy Pseudo §-Subalgebras in §-Algebras.
Here, we look into and examine a number of new concepts, like (NFS — I),

6 — homomorphism, (NF§ — SA), (NF& — 1), and. Some basic properties are
given too.

Definition 3.1: Let (V,*,+,0) is pseudo § — algebra (briefly, P6 — A) and
M = {< 7,My(1), Mg (1), M;(7) >| T €V} be an (NFS)of V. We say M is a
Neutrosophic fuzzy pseudo §* — subalgebra of V (briefly, NFP§* — SA) if ; (i)
My (7 * ¥) = min{My(7), My(K)}, (i) Mg(7 * k) < max{M¢(7), Mg(K)}, (iii)
M;(t *x) = min{M](T), M](K)},V T,k € V. Also, we say M is a Neutrosophic
fuzzy pseudo &° — subalgebra of V(briefly, NFP§* — SA) if such that (i)
My (7 « ¥) = min{My(7), Mg()}, (i) Mg(7 * k) < max{Mg(7), Mg(1)}, (iii)
M;(7 + ¥) = min{M;(x), M;(x)},V T,k € V. If M is both (NFP§*—SA) &
(NFP§® —SA) of V, we say that M is a Neutrosophic fuzzy pseudo § —
subalgebra (briefly, NFP§ — SA) of V.

Example 3.2: Assume that V = {0,7,s,p} is a set, and let (*) and (¢) be defined
on V as indicated by the tables (1) and (2), respectively.

Table 1 Table 2
= VXV->V «wVXV->V
* 0 r s p . 0 r s p
0 0 0 0 0 0 0 0 0 0
r r 0 s r r S 0 S r
S S S 0 S N r N 0 r
p D r r 0 p p r s 0

Then (V,%,2,0) is a (P6 —A). letMy = (% 5 o5 Lc) be (NFS) for

membership of M , Mg = 0(_)3 ve os &a)is (NFS) for non-membership of

M &M; = 0?2 or.1 ;_1 52 is (NFS) for indeterminate of M. Then M is (NF

P6* —SA) of V, M isa (NFP§* — SA) of V, therefore M is (NFP§ — SA) of V.

Definition 3.3: Let (V,*,2,0) be P6 — A and M = {< 7, My(7), Mg (1), M;(7) >|

T € V} be an (NFS) of V. We say M is a Neutrosophic fuzzy pseudo §* —
ideal of V (briefly, NFP&* — 1) if such that (i) My (7 * k) = min{My(7), My ()}
and My (7) = min{My (7 * k), My(x)}, (i) Mg(7 * k) < max{M¢(7), Mg (K)}
and M¢(t) < max{M¢(z * k), M¢()}, (i) M;(t * k) = min{M; (1), M;(W)} &
Mj(7) = min{M,(r * K),M](K)},VT,K € V. Also, we say M is a Neutrosophic
fuzzy pseudo §° — ideal of V (briefly, NFP§* — 1) if such that (i) My (7 » ¥) =
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min{My(7), My(x)} and My(7) = min{My(te x), My(x)}, (ii) Mg(r e k) <
max{M¢(7),Mg(x)} and Mg(7) < max{Mg(r* k), Mg}, (iii) Mj(z * x) =
min{M](T), M](K)} and M;(7) = min{M](‘r- K), M](K)},V 7,k € V. If M is both
a (NFP§™ —1)and a (NFP6® — 1) of V, we say that M is a Neutrosophic fuzzy
pseudo & —ideal (briefly, NFP§ —I) of V.

Example 3.4: By using Tables(1&2), we consider that (V,*,+,0) is a (P§ — A).
Suppose that My = 0_03 o2 op L.)is a (NFS) for membership of M,
Mg = (0?4 06 o6 54) is a (NFS) for non-membership of M and M; =

05 02 o2 53) is a (NFS) for indeterminate of M. Hence M is a (NFP&* —

I) of Valso M is (NFPS® —I) of V. Therefore M is a (NFPS —I) of V.

Definition 3.5: Let (V,x,2,0) be P6 — A & M = {< 1, (M (1), Mg (1), My(7)) >
|T € V} be an (NFS)of V. We say M is a Neutrosophic fuzzy pseudo §* — ideal
of V (briefly, NFP§* — 1) if such that (i) My (0) = My(x), Mg(0) < Mg(x)
and M;(0) = Mj(x), (i) My(z *x) = min{My(7), My}, Mg(r*K) <
max{ Mg (1), Mg(x)} and M;(7 * ) = min{M](T), M](K)},V 7,k € V. Also, we
say M is a Neutrosophic fuzzy pseudo 6°* —ideal of V (briefly, NFP§* — 1) if
such that My(0) = My(x), Mg(0) < Mg(x) & M;(0) = M;(x),My(T ¢ x) =
min{My(7), My()} Mg(rex) < max{Mg(7), Mg()} &  My(rex) =
min{M;(t), M;(x),V 7,k € V. If M is both a (NFP§* — ) & a (NFP&" —1I) of
V, we say that M is a Neutrosophic fuzzy pseudo § —ideal (briefly, NFP§ — I)
of V.

Example 3.6: By using Tables(1&2) in Example 3.2, we get M is a (NFP8* —
D) of V, also M is a (NFPS8* —I) of V. Hence M is a (NFP§ —ideal).

Definition 3.7: Let M = {< 7, My(1), Mg (1), M;(7) >| T € V} be an (NFS) of
V. For any o € [0, 1], define the sets P(My, ), Q(Mg, ¢) and Y(M], 0) by
P(My, o) = {t € VIMy (1) = o}, Q(Mg, o) = {t € V|Mg(7) < 0} and Y(M;, o)
= {r € VIM;(7) = o} respectively.

Remark 3.8: Let M = {< 1, My(7), Mg(7), M;(7) >| T € V} be an (NFS) of V.
Then M = {< 7,My(7), Mg(7), M;(7) >| T € V}is NFPS§* — I [resp., NFP§* —
I, and NFP§ — 1] of V if and only if P(My, ¢), Q(Mg, ) and Y(MJ, (y) €
P&*I(V)[resp. P6°1(V), and PSI(V)], where PS*I(V) [resp., P6°I(V), and
P&I(V)] is the set of all P&*I [resp., PS6° I, and PS&I] of V, whenever
P(My, ¢) # @ (resp.Q(Mg, ¢) # @ and Y(M], (7) # ), where o € [0, 1].

T Lifrel

Example 3.9: Assume that M,(r) = { « ow’ where 7,k € [0,1] with

T > K. Then M;(r) isan NFP§* — I [resp., NFP§* — I, and NFP§ — I] of V.
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Theorem 3.10: If M = {< 1, My (1), Ms(7),M;(7) >| T €V} is a (NFS) of V,
then the two items are equivalent: (1) M is a (NFPS§* — SA) [resp. (NFP§* —
SA), (NFP§ —SA)] of V, (2) P(My,o)[resp. Q(Mg,0),and Y(M,,0)] is a
(P6* — SA)[resp. (P6° —SA), (P§ —SA)] of V when P(My,o) = @ [resp.
Q(Mg,0) # @, and Y(M;,0) # @].

Proof: 1t is clearly.

Theorem 3.11: Suppose that M = {<1,My(x),M;(x),M;(7) >|T €V} is
(NES) of V. If each one of P(My, ), Q(Mg, o) and Y(M;, o) is (P§ —I), then
(1) My(t) =min{My(z * x), My(©)}, (2) Mg(7) < max{Mq(z * k), Mg ()},
3) M](T) = min{My(t * k), My ()}, (4) My(x) = min{My (tex), My ()}, (3)
M (1) < max{Mg(teK), M; (1)}, (6)M;(7) = min{My(tex), My(x)},V 1,k €
V.

Proof: Let (1) is not valid. Then My (t,) < min{M (7; * x;), My (x,)}for some
so My(t)) < o<

Tk € V. Putting 0, = [MH(rl)+mm{MH<rl*x1),MH(x1)}1

min{My (t; * x;), My(x;)}.As a consequence of this, x; € P(My,0;) and
T, * K, € P(My, g7) , but 7, € P(My, 0;) . But this is an inconsistency. Hence
(1) is held, and let (2) is not valid. Hence M¢(7,) > max{Mg (T, * k), Mg(k;)}

so Mg(ty) >

for some 1,,k, € V. Putting o, = [MG(T2)+maX{MG(T2*KZ)'MG(KZ)}]

s, > max{M¢(7, * k), Mg(k;)}.As a consequence of this, we obtaink, €

Q(Mg,0,) and 1t,*k, € Q(Mg,0,), but 1, € Q(Mg,0,). But this is

aninconsistency. Hence (2) is held. Also Let (3) is not valid. Then M,;(73) <

min{M, (75 * k3)M, (x3)} for some T3, K3 EV. Putting o5 =
1

we haVe M](Tg) < 0-3 < mln{M](Tg * K3); M](K3)}

2[M(z3)+min{M j(t3xx3)M(k3)}]’
Thus k5 € Y(M), 05) and 75 * k3 € Y(M;, 03), but 75 & Y(M;,05) . But this is
an inconsistency. Now, let 4) is not valid. Then
MH (T4) < mln{MH(T4'K4) MH(K4)}fOI' SOME Ty, Ky ev. Puttlng Oy =
s0 My (t4) < 04 < min{My (T40K,4), My (ic4)}.

[MH(74)+m1n{MH(74'K4):MH(K4)}]
As a consequence of this, we have k, € P(My, 0,) and 1,°k, € P(My, 0,), but
T, € P(My, g,). But this is an inconsistency. Hence (4) is held. Next let (5) is
not valid. Hence Mg (t5) > max {Mg(t5°ks), Mg(ks)} for some 75,k5 € V.
Putting o5 = 1/2[M;(t5) + max{M;(tseks), M;(ks)}] thus Mg (ts) > o5 >
max  {Mg(ts5°Ks5), Mg(ks)}.As a consequence of this, we obtain ks €
Q(M;,05) and kgexs € Q(Mg,05), but ks € Q(Mg,05). But this is an
inconsistency. Hence (5) is held. Let (6) is not valid. Then M;(7s) <
min{M;(t¢*ke), M;(x¢)} for some 14,k € V. Putting o4 = 1/2[M,;(14) +
min{M;(ts*k¢), M;(ke)}] we have M; (14) < 05 < min {M;(ts*ks), M; (i)}
As a consequence of this, we have kg € Y(M], 06) and tgekg € Y(M], 06) ,but
T¢ € Y (M), 0¢). But this is an inconsistency. Hence (6) is held.
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