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1. Introduction

Zadeh [1] introduced the idea of fuzzy set in 1965. The deep study of fuzzy subsets and its applications
to different mathematical structures developed the fuzzy mathematics. Fuzzy algebra is a significant
branch of fuzzy mathematics. Idea of Fuzzy set 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 clear that
the class of BCK-algebra is a proper sub class of the class of BCI-algebra. Lee et al. [4] discussed the
fuzzy translation, (normalized, maximal) fuzzy extension and fuzzy multiplication of fuzzy subalgebra
in BCK/BCl-algebra. Relationship among fuzzy translation, (normalized, maximal) fuzzy extension
and fuzzy multiplication are also investigated. Ansari and Chandramouleeswaran [5] introduced the
notion of fuzzy translation, fuzzy extension and fuzzy multiplication of fuzzy ( ideals of S-algebra
and investigated some of their properties. Priya and Ramachandran [6,7] introduced the class of
PS-algebra. Lekkoksung [8] concentrated on fuzzy magnified translation in ternary hemirings, which
is a generalization of BCI / BCK/Q / KU / d-algebra. Senapati et al. [9] have done much work
on intuitionistic fuzzy H-ideals in BCK/BCl-algebra. Jana et al. [10] wrote on intuitionistic fuzzy
G-algebra. Senapati et al. [11] discussed fuzzy translations of fuzzy H-ideals in BCK/BCl-algebra.
Atanassov [12] introduced intuitionistic fuzzy set. Senapati [13] investigated the relationship among
intuitionistic fuzzy translation, intuitionistic fuzzy extension and intuitionistic fuzzy multiplication in
B-algebra. Kim and Jeong [14] introduced 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]
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worked on fuzzy translation and fuzzy multiplication in BF /BG-algebra. Jun and Kim [19] worked on
intuitionistic fuzzification of the concept of subalgebras and ideals in BCK-algebras.

Purpose of this paper is to introduce the idea of intuitionistic fuzzy « translation (IFAT), intu-
itionistic fuzzy o multiplication (IFAM) and intuitionistic fuzzy magnified S« translation (IFMBAT)
in PS-algebra. Some of their properties are investigated in depth by using the idea of intuitionistic
fuzzy PS ideal (IFID) and intuitionistic fuzzy PS subalgebra (IFSU).

2. Preliminaries

In this section, we present some basic definitions, that are helpful to understand the paper.

Definition 2.1. [3] An algebra (Y; %, 0) of type (2,0) is called a BCI-algebra if it satisfies the following
conditions:

i (ty *to) * (t1 x t3) < (t3 * ta)
ii. ty * (t1 x tg) < to
121. 61 < t1
w. t1 <tgand ty <t =t =19
v. t1 <0=1t; =0, where t; <ty is defined by t1 xt3 =0, V t1,t9,t3 € Y

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

Q. (t1 xto) * (t1 x t3) < (t3 *ta)
ii. t1 % (t1 x to) < to
11, t1 < t1
w. t1 <tgand ty <t =1t =to
v. 0 <ty = t; =0, where t1 <ty is defined by ty xt3 = 0, for all t,ts,t5 € Y

Definition 2.3. [7] A nonempty set S with a constant 0 and having binary operation x is called
PS-algebra if it satisfies the following conditions:

1. tl*tlzo
1. tl*OZO
1. tyxto=0and toxt; =0=1t1 =to, Vi1, to €Y

Definition 2.4. [7] Let S be a nonempty subset of PS-algebra Y, then S is called a PS subalgebra
of Yifti xto € S,V t1,t5 € 5.

Definition 2.5. [7] Let Y ba a PS-algebra and I is a subset of Y, then [ is called a PS ideal of YV if
it satisfies following conditions:

. 0el
W toxti €l andto el —wt1€1

Definition 2.6. [6] Let Y be a PS-algebra. A fuzzy set B of Y is called a fuzzy PS ideal of Y if it
satisfies the following conditions:

i. p(0) > p(t)

it. p(t) = min{u(ts «t1), u(t2)}, for all t1,15 € Y
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2.1. Fuzzy and Intuitionistic Fuzzy Logics

Definition 2.7. [1] Let Y be the group of objects denoted generally by ¢;. Then, a fuzzy set B of
Y is defined as B = {< t1,up(t1) > | t1 € Y}, where up(t1) is called the membership value of ¢; in B
and pp(t1) € [0,1].

Definition 2.8. [6] A fuzzy set B of PS-algebra Y is called a fuzzy PS subalgebra of Y if pu(ty xto) >
mln{lu(tl)nu(tZ)}7 v t1,t2 € Y.

Definition 2.9. [4,5] Let a fuzzy subset B of Y and a € [0,1 — sup{pp(t1) | t1 € Y}]. A mapping
(uB)L | Y €10,1] is said to be a fuzzy a translation of up if it satisfies (ug)L(t1) = up(t1) + a, ¥V t1
€Y.

Definition 2.10. [4,5] Let a fuzzy subset B of Y and « € [0,1]. A mapping (ug)X | Y — [0,1] is
said to be a fuzzy o multiplication of B if it satisfies (up)M (t1) = a.(up)(t1), V t1 € Y.

Definition 2.11. [12] An intuitionistic fuzzy set (IFS) B over Y is an object having the form
B = {{t1,up(t1),ve(t1)) | t1 € Y}, where up(t1) | Y — [0,1] and vp(t1) | Y — [0,1], with the
condition 0 < pp(t1) +vp(ti) <1,V t1 € Y. up(t1) and vp(t;) represent the degree of membership
and the degree of non-membership of the element ¢; in the set B respectively.

Definition 2.12. [12] Let A = {{(t1,na(t1),va(t1)) | t1 € Y} and B = {(t1, up(t1),vp(t1)) | t1 € Y}
are two IFSs on Y. Then, intersection and union of A and B are indicated by AN B and AU B
respectively and are given by

AN B = {(t1, min(pa(t1), pp(t1)), max(va(t1),ve(t1))) [ t1 € Y}

AU B = {(t1, max(pa(t1), p(t1)), min(va(t1),ve(t1))) [ t1 € Y}

Definition 2.13. [14] An IFS B = {(t1,up(t1),vp(t1)) | t1 € Y} of Y is called an IFSU of YV if it
satisfies these two conditions:

i. pp(ty *te) > min{up(t), pp(t2)}
it. vp(ty *xte) < max{vp(ti),vp(te)}, V t1,ta €Y

Definition 2.14. [19] An IFS B = {(t1, up(t1),vB(t1)) | t1 € Y} of Y is said to be an IFID of YV if
satisfies these conditions:

i. p(0) = pp(t1),ve(0) < vp(th)
it. pp(ty) = min{up(ty * t2), pup(t2)}
iti. vp(t1) < max{vp(t; xta2),vp(te)}, for all t1,t € YV
Definition 2.15. [8] Let u be a fuzzy subset of Y, a € [0,T] and 8 € [0, 1]. A mapping M%QT |Y —[0,1]

is said to be fuzzy magnified Sa translation of yu if it satisfies ugﬂT(tl) = B.u(t1) + o, for all t; € Y.

3. Intuitionistic Fuzzy Translation and Multiplication

For simplicity, we use the notion B = (up,vp) for the IFS B = {(t1, up(t1),vp(t1)) | t1 € Y}. In this
paper, we use ¥ = inf{vp(t1) | t; € Y} for any IFS B = (up,vp) of Y.
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3.1. Intuitionistic Fuzzy Translation and Multiplication of PS Subalgebra

Definition 3.1. Let B = (up,vp) be an IFS of Y and let € [0,¥]. An object of the form
BY = ((uB)L, (vB)T) is called an IFAT of B, when (ug)L(t1) = up(t1)+a and (vg)L(t1) = vp(t1) —a,
forallt; € Y.

Example 3.2. Let Y = {0, 1,2} be a PS-algebra with the following Cayley table:

thus (Y;%,0) is a PS-algebra. Now, IFS B = (up,vp) is defined as

- [02 in A
HEVU =004 ift, =1,

@) 0.6 ift, £1
1% =
e 03 ift; =1

is an IFSU. HereA} ¥ = inf{vp(t1) | t1 € Y} = 0.3, choose a = 0.2, then the mapping Bl, | Y —
[0,1] is defined as

04 ift; #1

(in)o2(t) = {0.6 if = 1

and
0.4 ift;#1

(vB)o2 (1) = {0.1 it =1

which imply that, (up)d5(t1) = up(t1)+0.2 and (vp)g4(t1) = vp(t1) —0.2, V t; € Y is an intuitionistic
fuzzy (0.2) translation.
Theorem 3.3. Let B be an IFSU of Y and « € [0,¥]. Then, IFAT BY of B is an IFSU of Y.
PROOF. Assume that, t1,to € Y. Then,
(1B)a(t % ta) = pa(ty * ta) + a

> min{yup(t1), pp(t2)} + o

= min{pp(t1) + o, up(t2) + a}

= min{(up)a (), (1) (t2)}

and
(vB)a (t1 % t2) = vp(ty x ts) —
< maX{I/B(tl), VB(tg)} —«
= InaX{I/B(tl) — Q, VB(tQ) — Oé}
= max{(vg)y (t1), (V)4 (t2)}
Hence, IFAT BZ of B is an IFSU of Y. O

Theorem 3.4. Let B be an IFS of Y such that IFAT B of B is an IFSU of Y for some « € [0, ¥].
Then, B is an IFSU of Y.
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ProOF. Let BL = ((up)L, (v5)L) be an IFSU of Y for some « € [0,¥] and ¢1,t2 € Y. So, we have

pp(ty *ta) + a = (up)L (t * t2)

> min{(up)a (1), (1B)a (t2)}
=min{ug(t1) + o, up(t2) + a}
= min{up(t1), ps(t2)} +a

and

vp(ty *ta) — o = (v)L(ty * to)
max{(vg)}(t1), (v) & (t2)}
= max{vp(t1) — a,vp(t2) — a}
=max{up(t1),vp(t2)} —

which imply that, pp(ti * t2) > min{up(t1), up(t2)} and vp(t * t2) < max{vp(t1),vp(t2)}, for all
t1,to € Y. Hence, B is an IFSU of Y. O

IN

Definition 3.5. Let B be an IFS of Y and « € [0,1]. An object having the form B = (ug)M, (vg)M

o)

is called an IFAM of B. If (up)M(t1) = c.up(t1) and (vg)M(t1) = a.vp(ty), for all t; € Y.
Example 3.6. Let Y = {0, 1,2} be a PS-algebra with the following Cayley table:

1
1
0
2

*
0
1
2
thus (Y;%,0) is a PS-algebra. Now IFS B = (

in(t) = {0.5 if ¢ # 1

up,vp) is defined as

04 ift; =1,
0.2 ift; £1
ve(t1) =
5(h) {0.3 i =1

is an IFSU, choose a = 0.2, then the mapping B} (02 y 1Y = [0,1] is defined by

MB 02

{0 10 ift; #1

0.08 ift; =1
and
0.04 ift; #1
(u2)o2(1) = 0,06 i1y - 1
which imply that, (up)d5(t1) = up(t1).(0.2), (vg)dh(t1) = vp(t1).(0.2), ¥ t; € Y is an intuitionistic

fuzzy (0.2) multiplication.

Theorem 3.7. Let IFS B = (ug,vp) of Y and a € [0,1], if the IFAM B of B be an IFSU of Y.
Then, B is an IFSU of Y.

PROOF. Assume that, BM of B is an IFSU of Y for some « € [0, 1]. Now, for all t1,t, € Y, we have

pp(t * t2).a = (up)d (t = t2)
> min{(ug)y (1), (1n)y (t2)}
=min{up(t1).o, up(ta).a}
= min{up(t1), pp(t2)}.o
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and
vp(ty * ta).a = (vp)M(ty * t3)
< max{(vp)}! (), (vp)d (t2)}
= max{vp(t1).a,vp(ta).a}
= max{vp(t1),vp(t2)}.a
which imply that, pp(t1 * t2) > min{up(t1), up(t2)} and vp(t; * t2) < max{vg(t1),vp(t2)}, for all
t1,to € Y. Hence, B is an IFSU of Y. [

Theorem 3.8. Let IFS B = (up,vp) of Y is an IFSU of Y and «a € [0, 1], then IFAM BM of B is an
IFSU of Y.

PROOF. Suppose that, B = (up,vp) be an IFSU of Y. Then, for all ¢1,t; € Y, we have

()M (t1 % tg) = cpu(ty * t2)
> a.min{(up)(t1), (up)(t2)}
= min{a.up(t1), a.pp(ta)}
= min{(ug)Y (t1), (up) (t2)}
> min{(up) (t1), (uB)A (t2)}
and
()M (ty * to) = aw(ty * ta)
< . max{(vg)(t1), (vB)(t2)}
= max{a.vg(t1), . VB(t2)}
= max{(ug)2 (t1), (up) (t2)}
< max{(vg)M(t1), (wp)M(t2)}

which imply that, pp(t1 * t2) > min{up(t1), up(t2)} and vp(t; * t2) < max{vg(t1),vp(t2)}, for all
t1,ts € Y. Hence, BM is an IFSU of Y. O

3.2. Intuitionistic Fuzzy Translation and Multiplication of PS Ideal

In this section, intuitionistic fuzzy « translation of IFID, intuitionistic fuzzy « multiplication of IFID,
union and intersection of intuitionistic fuzzy translation of IFID are investigated through some results.
Theorem 3.9. If IFAT BL of B is an intutionistic fuzzy PS ideal, then it fulfills the condition
(1B)& (t * (t2 x 1)) = (up)4 (t2) and (vp)g (tr * (t2 x t1)) < (vB)&(t2).
PROOF. Let IFAT B of B is an intutionistic fuzzy PS ideal. Then,
(1B)a (1% (b2 x 1)) = pp(ty * (f x 1)) + @
> min{pp(te * (t1 % (t2 xt1))) + a, pp(te) + a}
= min{pp(0) + a, up(t2) + o}
= min{(up)4 (0), (uB)a (t2)}
= (up)a (t2)
and
(vB)T(t1 % (ta ¥ t1)) = v(ty * (ta % 1)) — «
< max{vp(ty * (t1 * (t2 xt1))) — o, vp(te) — a}
= max{rp(0) — o, vp(t2) — a}
= max{(vp)5(0), ()4 (t2)}
= (vB)a(t2)

A
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Hence, (1up)4 (t1 * (t2 * 11)) > (up)&(t2) and (vp)g (ty * (t2  11)) < (vB)&(t2). O
Theorem 3.10. If B is an IFID of Y, then IFAT Bl of B is an IFID of Y, for all a € [0, ¥].

PROOF. Let B be an IFID of Y and a € [0,¥]. Then, (u5)%(0) = up(0)+a > up(t1)+a = (up)X(t)
and (vg)L(0) = vp(0) — a <vp(t1) — a = (vg)L(t1). Therefore,

(uB)a (t1) = up(t) + a,
> min{up(t1 * t2), up(te)} + a
=min{up(ti *t2) + o, up(t2) + a}
= min{(up)L(t; * t2), (up) L (t2)}

and
(vB)a(t) = vB(t) — a,
< max{vp(t1 *t2),vp(t2)} — «
= max{vp(t; * ta) — a,vp(ta) — a}
= max{(vg) (t1 * t2), (vB)a (t2)}
for all t1,t2 € Y and a € [0,¥]. Hence, BL of B is an IFID of Y. O

Theorem 3.11. If B is an intutionistic fuzzy set of Y, such that IFAT Bl of B is an IFID of Y, for
all @ € [0,¥]. Then, B is an IFID of Y.

PROOF. Suppose B is an IFID of Y, where o € [0,¥] and ¢1,t € Y then,

pp(0) +a = (uB)s(0) > (up)i(t1) = ps(t1) + a
v(0) —a = (vp)e(0) < (vB)5 (1) = vB(t1) — @
which imply, up(0) > pp(t1) and vp(0) < vp(t1) now,
pp(ty) + o = (up)k (t1) > min{(up)L (t * t2), (1B)& (t2)}

= min{up(ti * t2) + o, up(t2) + a}
= min{uB(tl * tg), ,LLB(tQ)} + o
and
vp(t1) — a = (vp)s (1) < max{(vp)g (t * t2), (vB)a (t2)}
= max{vp(t1 * t2) — a,vp(t2) — a}
= max{vp(t; *t2),vp(t2)} —
)

which imply that, pp(t1) > min{up(t; * t2), up(te)} and vp(t;) < max{vp(t; * t2),vp(t2)}, for all
t1,to € Y. Hence, B is an IFID of Y. O

Theorem 3.12. Let B be an IFID of Y for some a € [0,¥]. Then, IFAT Bl of B is an IFSU of Y.
PROOF. Assume that, t1,72 € Y, then

(1B)a(t1+t2) = up(t1+t2) + o
> min{up(ts * (t1 * t2)), up(t2)} + @
= min{up(0), up(tz)} + «
> min{up(t1), pp(t2)} + o
= min{up(t1) + o, pp(tz) + o}
= min{(up)] (t1), (u)X (t2)}
> min{(up)L (t), (up)2 (t2)}
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and
(v)L(ty % t2) = vp(ty * t2) — «
< max{vp(ta * (t1 x t2)),vp(t2)} — «
= max{rp(0),vp(t2)} — «
< max{vg(t1),vp(t2)} — «
= max{vp(t1) — a,vp(t2) — a}
= ma{ (vp)L (1), (v (12)}
< mas{ ()L (t1), (v)2 (t2)}

Hence, Bl is an IFSU of Y. O
Theorem 3.13. If IFAT B! of B is an IFID of Y and « € [0, ¥], then B is an IFSU of Y.
PROOF. Suppose that, BL of B is an IFID of Y. Since

(up)(t1 % t2) + = (up)g (b1 * t2)

B)& (b2 * (t % 1)), (15) g (t2)}
min{(15)4(0), (np)a (t2)}
min{(1p)4 (1), (1) (t2)}
min{up(t1) + o, pp(ta) + a}

= min{pp(t), ps(t2)} +a
then pp(ty * t2) > min{up(t1), up(t2)}. Similarly, since
(vB)(t1 *ta) —a = (vB)L(t1 * to)
< max{(vp)§ (t2 * (t1 ¥ 12)), (vB)& (t2)}
= max{(v5)4 (0), (vn)q (t2)}
< max{(vp)4 (1), (vB)a (t2)}
= max{vp(t1) — o, vp(t2) — a}
=max{vp(t1),vp(t2)} — @

then vp(t1 * t2) < max{vp(t1),vp(t2)}. Hence, B is an IFSU of Y. O

Y

min{(u

v

Theorem 3.14. Intersection of any two intuitionistic fuzzy translations of an intuitionistic fuzzy PS
ideal B of Y is an intuitionistic fuzzy PS ideal of Y.

PROOF. Suppose, BL and Bg are intuitionistic fuzzy translations of intuitionistic fuzzy PS ideal B

of Y, where a, 8 € [0,¥] and a < 3, as we know that, B and Bg are intuitionistic fuzzy PS ideals
of Y. Then,

((1B)a N (up)5)(t1) = min{(up)a (tr), (up)j (t1)}

= min{up(t1) + o, up(ty) + 5}
pa(t) +a

= (uB)a(t1)

and
((vB)a N (vB)5)(t) = max{(vp)a (t), (vB)j (t1)}
= max{vp(t1) — a,vp(t1) — 5}
=vp(t1) — «

= (vB)&(t1)
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Hence, B N BFBF is an intuitionistic fuzzy PS ideal of Y. O

Theorem 3.15. Union of any two intuitionistic fuzzy translations of an IFID B of Y is an IFID of
Y.

PROOF. Suppose Bl and Bg are intuitionistic fuzzy translations of an IFID B of Y, where o, 8 €
[0,¥] and a < B3, as we know that, BL and BﬁT are intuitionistic fuzzy PS ideals of Y. Then,

((uB)a U (uB)5)(t1) = max{(up)a (1), (up)j (1)}
= max{up(t1) + o, pp(t1) + B}
= up(t1) +
= (MB)%(tl)

and

((vB)& U (v)§)(t1) = min{(vp){(t1), (va)f (1)}
= min{vp(t;) — a,vp(t1) — B}
=vp(t1) =B
= (vp)§(t1)

Hence, B U BﬁT is an intuitionistic fuzzy PS ideal of Y. O

Theorem 3.16. Let B be an IFS of Y such that IFAM BM of B is an IFID of Y for a € (0, 1], then
Bis an IFID of Y.

PROOF. Suppose that, BM is an IFID of Y for o € (0,1] and ¢1,¢2 € Y. Then, a.up(0) = (15)M(0)
> (uB)y (1) = a.up(tr), so pp(0) > pp(t) and a.vp(0) = ()3 (0) < (vB)i (1) = avp(t1), so
VB(O) < l/B(tl). Since
a.pp(ty) = (u)d (t1)
> min{(up) (t1 * t2), (1p)M (t2)}
= min{a.up(t: * t2), a.up(t2)}
= a.min{up(t; xt2), up(te)}

then pp(t1) > min{up(t1 * t2), up(te)}. Similarly, since
a.vp(ty) = (va)d ()
< max{(vp)y (1 * t2), (vp)3 (t2)}

= max{a.vp(t x t2), v.vp(ta)}

= a.max{vp(t; xt2),vp(te)}
then vp(t1) < max{vp(t1 * t2),vp(t2)}. Hence, B is an IFID of Y. O
Theorem 3.17. If B is an IFID of Y, then IFAM B of B is an IFID of Y, for all o € (0, 1].
PROOF. Let B be an IFID of Y and « € (0, 1], we have
(15)3" (0) = a.up(0)

> a.pup(t)
= (un)a' (t1)
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and

(v5)a' (0) = a.vp(0)
< a.vp(ty)

= (vB)a' (t1)

Moreover,

(1B)a (t1) = cpp(tr)
> a.min{up(ty *t2), up(t2)}
= min{o.pp(t; *t2),.up(ta)}
= min{(up)Y (t1 * t2), (up)M (t2)}
> min{(up) (t1 * ta), ()2 (t2)}

and

(vB)a! (t1) = avp(tr)
< a.max{vp(t1 * t2),vp(t2)}
= max{a.vp(t; * t2), a.vp(ta)}
= max{(vp)y (t1 * t2), (vp)a (t2)}

< max{(vp)y (t1 *t2), (vB)a' (t2)}
Hence, BM of B is an IFID of Y, V a € (0, 1]. O
Theorem 3.18. Let B be an IFID of Y and « € [0,1]. Then, IFAM BM of B is an IFSU of Y.

PROOF. Suppose that, t1,to € Y, we have

a.up(ty * t)

a.min{up(ty * (t1 * t2)), up(t2)}
a.min{up(0), up(tz)}
a.min{up(t1), up(ta)}
min{a.up(t1), e.mup(te)}

(nB)Y (t1 % t2)

Y

AV

= min{(up)Y (tr), (up)M (t2)}

> min{(pp)a (t1), (uB)d (t2)}
and

(VB)(])\[/[(tl xtg) = avp(ty * ta)

< a.max{vp(t * (t1 *t2)), v(t2)}

= a.max{vp(0),vp(ta)}

< a.max{vp(t1),vp(t2)}

= max{a.vg(t1), a.vp(ts) }

= max{(vp)Y (tr), (vp)Y (t2)}

< max{(vp)X(t1), (vp)X (t2)}
Hence, B(y isan IFSU of Y. =

Theorem 3.19. If the IFAM B of B is an IFID of Y, for @ € (0,1]. Then, B is an intuitionistic
fuzzy PS-subalgebra of Y.
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PROOF. Assume that, B of B is an IFID of Y. Since

a.(u)(tr xta) = (u)d (t1 * t2)

min{(ug)y(tz * (t1 * 12)), (NB){;\(/[(t?)}
= min{ ()M (0), (up)M (t2)}

> min{(ug)y(tl)a (#B)gj(tZ)}

= min{a.up(t1),a.up(t2)}

= a.min{up(t), up(t2)}

v

then pp(ty * ta) > min{up(t1), up(t2)}. Similarly, since

a.(vp)(ty x ta) = (vp)M(ty * t2)
< max{(vp)y (t2 % (t1 * 12)), (vB)y (t2)}
= max{(vp)3'(0), (vp)a' (t2)}
< max{(vg)y (t), (vB)3! (t2)}
= max{a.vg(t1), a.vp(t2)}
= a.max{vp(t1),vp(t2)}

then vp(t1 * t2) < max{vp(t1),vp(t2)}. Hence, B is an IFSU of Y. O

Theorem 3.20. Intersection of any two intuitionistic fuzzy multiplications of an IFID B of Y is an
IFID of Y.

PROOF. Suppose that, B and Bg/[ are intuitionistic fuzzy multiplications of IFID B of Y, where
a,B €[0,1] and o < 3, as we know that B and Bé/[ are IFIDs of Y. Then,

((uB)a N (up)FH)(t1) = min{(up) (t1), (nB)4 (t1)}
= min{up(t1).a, pp(t1).0}
= pp(t1).o
= (uB)d (t1)

and

(vp)a' N (vB)§)(t1) = max{(vg)y! (), (vB)§ (1)}
= max{vp(t1).a,vp(t1).0}
= Z/B(tl).a
= (vB)a (1)
Hence, B)' N Bg" is IFID of Y. O

Theorem 3.21. Union of any two intuitionistic fuzzy multiplications of an IFID B of Y is an IFID
of Y.

PROOF. Suppose that, BM and Bg/[ are intuitionistic fuzzy multiplications of an IFID B of Y, where
a,f € [0,1] and o < § and B! and Bj" are IFIDs of Y. Then,

(2B)d" U (up)§") (81) = max{(un)d (1), (uB)§ (t1)}
= max{up(t1).a, pp(t1).0}
= pup(t1).0
= (MB)??/I(tl)
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and
(vp)df U (wB)E")(t1) = min{(vp)a' (t1), (vB)§ (t1)}
= min{vp(t1).c, vp(t1).8}
=vp(t1).B8
= (vB)§ (1)
Hence, By U By is TFID of Y. O

3.3. Intuitionistic Fuzzy Magnified fa Translation

In this section, the notion of intuitionistic fuzzy magnified S« translation IFMBAT is presented and
investigated.

Definition 3.22. Let B = (up,vp) bean IFSof Y and a € [0, ¥], 5 € [0, 1]. An object having the form
BéVIT {(MB),Ba ,(VB)ﬁa } is said to be an IFMBAT of B if it satisfies (HB)ga (t1) = B.pp(t) + «

and (I/B)%QT( ) 5 Z/B(tl) —Q, Vit €Y.

Example 3.23. Let Y = {0, 1,2} be a PS-algebra defined in example 2.1. A IFS B = (up,vp) of Y
is defined as:

in(t) = {0.3 if 1 £ 2

05 ift; =2
0.6 ift; #2
ve(t1) =
B(h) {0.4 i1 =2

is an IFSU and ¥ = inf{vp(t1) | t1 € Y} = 0.4, choose v = 0.1 € [0,¥] and 8 = 0.3 € [0, 1], then the
mapping B(O 3) (0.1) | Y — [0, 1] is given as

3)(0.3) + (0.1) = 0.19 if 1 #2

v ~J(03)
(148){0.3) 0.1y (01) = {(0 3)(0.5) 4 (0.1) = 0.25 ift; =2

and
wp)MT () = | (0-3)(06) = (01) = 0.08 if ty 72
YB)(0.3) (0.1)\"1) = (0.3)(0.4) — (0.1) = 0.02 if t; =2

which imply that, (up )(0 3) (0. 1)( 1) = (0.3).up(t1) + 0.1 and (1/3)(0 3) (0. 1)(t1) (0.3).vp(t1) —0.1, V t;

MT
€ Y. Hence, B(0.3) (0.1

Theorem 3.24. Let B be an intuitionistic fuzzy subset of Y, such that o € [0,¥], 8 € [0,1] and a
mapping Bﬁ 7Y — [0,1] is IFMBAT of B, if B is IFSU of Y. Then, Bé/laT is IFSU of Y.

) Is an intuitionistic fuzzy magnified (0.3)(0.1) translation.

PROOF. Let B be an IFS of Y, o € [0, ¥], 8 € [0, 1] and a mapping BéMaT |Y — [0,1] is IFMBAT of
B. Suppose B is an IFSU of Y. Then,

pp(t * tz) = min{up(ty), up(tz)}

I/B(tl * tg) < max{VB(tl), I/B(tg)}

Moreover,
(4B) 5 (t1 % t2) = Bopp(ty * 12) +
> B.min{up(t1), up(t2)} + o
= min{B.up(t1) + o, B.pup(t2) + a}
= min{(up) 3T (1), (up) ST (t2)}
> min{(up) M7 (t1), (up) 3T (t2)}
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and
(I/B)ﬂa (t1 xt2) = Bvp(ty *xt2) —
< B.max{vp(t1),vp(t2)} — «
= max{fB.vp(t1) — o, B.vp(te) — a}
= max{(vg)§} (t1), (vB)§a (t2)}
< max{(vp)i (t1), (vB)§a (t2)}
Hence, IFMBAT Bj." is an IFSU of Y. O

Theorem 3.25. Let B be an IFS of Y, such that « € [0,¥], 8 € [0,1] and a mapping Bg/[aT |Y —
[0,1] is IFMBAT of B, if BELT is IFSU of Y. Then, B is an IFSU of Y.

PROOF. Let B be an intuitionistic fuzzy subset of Y, where a € [0,¥], 8 € [0,1] and a mapping
BELT|Y — [0,1] is IFMBAT of B. Let BY[T = {(MB)%T, (vB)§ '} is an IFSU of Y, we have

B.pup(ty #t2) + a = (up)§L! (t = 1)
> min{(up) (1), (1B)5s (t2)}
=min{B.up(t1) + a, B.up(tz) + a}
= B.min{up(t2), up(t1)} + «

and

Bup(ty *tz) — o = (VB)%T(tl * 1)
< max{(vg)} Ba T(t1), (VB)ga (t2)}
= max{f.vp(t2) — o, f.vp(t1) — a}
= B.max{vp(t1),vp(t1)} — «

which imply that, pp(t; * t2) > min{up(t1), up(t2)} and vp(t; * t2) < max{vg(t1),vp(t2)}, for all
t1,to € Y. Hence, B is an IFSU of Y. O

Theorem 3.26. If B is an IFID of Y, then IFMBAT BjLT of B is an IFID of Y, for all a € [0, ¥]
and 3 € (0,1].

PROOF. Suppose that B = (up,vp) be an IFID of Y. Then,
(1B) o (0) = B.up(0) + o
> B.pp(t) +a
(MB)gaT(tl)

and

Moreover, since

(1B)fa (t1) = Bup(t) +a
> f.min{up(ti *t2), up(t2)} +
= min{B.up(t1 * t2) + o, B.up(t2) + o}
= min{(,uB)@a (t1 * t2), (uB)%T(tz)}
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then (,uB)%aT(tl) > min{(,uB)ﬁa (t1 x ta), (,uB) T(ty)}, for all t1,t, € Y and V « € [0,¥], 8 € (0,1].
Similarly, since

(VB)§a (t1) = Bvp(t) —a

< B.max{vp(t; *xt2),vp(t2)} — «

= max{S.vp(t1 * t2) — a, B.vp(ta) — a}
(V) (t1) = max{(vp)§ (t1 * t2), (vB)§y (t2)}

then (I/B)Ba (t1) < max{(VB)ﬁa (t1 * ta), (VB)é/[aT(tQ)}, for all t;,to € Y and V a € [0,¥], 8 € (0,1].
Hence, BMaT of B is an IFID of Y. O

Theorem 3.27. If B is an intuitionistic fuzzy set of Y, such that IFMBAT B%T of B is an IFID of
Y, for all @ € [0,¥] and 8 € (0,1]. Then, B is an IFID of Y.

PRrROOF. Suppose that IFMBAT B%T is an IFID of Y for some «a € [0,¥], 5 € (0,1] and t1,t2 € Y,
then

B.u(0) +a = (up)jy (0)
> (1B) 5y (t1)
= B.up(t) +

and

B.vp(0) — a = (vB)ja (0)
< (vB)fa (t1 )

= B.I/B(tl) —

which imply that, up(0) > up(t1) and vp(0) < vp(t1). Now, we have

B.up(t) +a = (up)yy (t)
> min{(up)fa (f*t2), (1B)Fa (12)}
=min{S.up(t1 * t2) + o, B.up(t2) + o}
= B.min{up(t; *t2), up(t2)} +

and

Bwp(t) —a = (vB)jq (t1)
< max{(vp)}y (t1*t2), (VB)§y (t2)}
= max{ﬁ.l/B(tl xto) — a, B.vp(ta) — a}
= B.max{vp(t; * t2),vp(t2)} — «
which imply that, pp(t1) > min{up(t; * t2), up(te)} and vp(t;) < max{vg(t; * t2),vp(t2)}, for all

t1,to € Y. Hence, B is an IFID of Y.
O

Theorem 3.28. Intersection of any two IFMBAT'Ss BéVIaT of an IFID B of Y is an IFID of Y.

PROOF. Suppose that, BMT and BMT are two IFMBATS of IFID B of Y, where a, & € [0, ¥] and
8,6 € (0,1]. Assume o < &, and B = §, then by Theorem 3.26, Bé\/[aT and Bg/gf are IFIDs of Y.
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Therefore,
(eB)ga N (pB)gy ) (t) =min{(up)5a (), (us) 5 (1)}
= min{B.up(t) + a, B.pp(t) + 4}
= B.up(t) + o
= (uB)§y (t1)
and

(vB)Fa N (vB)j () = max{(vp)§s (tr), (vp)§ (1)}

= max{B.vp(t)) — o, Bvp(t1) — &}
= ﬁ.I/B(tl) —

= (vB)§a (t1)

Hence, BT N BY T is IFID of Y.
Ba

Theorem 3.29. Union of any two IFMBATSs Bg{f of an IFID B of Y is an IFID of Y.

46

PROOF. Suppose that, Bg/IT and Bg[dT are two IFMBATS of IFID B of Y, where a, & € [0, ¥] and

«

«

,/E ,1]. Assume a < @&, an = /,ten y eorem 5.20, an S oare S O .
B, € (0,1]. A d B = B, then by Th 3.26 Bg“’ dBé‘{lT IFIDs of Y

Therefore,

((1B)5a U (up) ) (t) = max{(up)5s (t1): (n)5y (1)}
= max{B.up(t) + o, B.up(t1) + &}
= B./J,B(tl) + &
= (NB)g/[dT(tl)

and

(vB)ga U (vza)j}?)(tl) = min{(vp)5y (1), (VB)%T(tl)}
= min{B.va(t1) — a, Bvp(t) — &}
= Bup(t) — d
= (VB)?;?(tl)

Hence, By U BY T is IFID of Y.
Bd&

4. Conclusion

In this paper, IFAT, IFAM and IFMBAT of PS-algebra are discussed with the help of subalgebras
and ideals. Moreover, IFMBAT of PS-algebra is studied, which gave us new line of thought to
apply PS-algebra on some other sets. For future work, PS-algebra can be applied on interval valued
intuitionistic fuzzy magnified translation, neutrosophic cubic magnified translation and T-neutrosophic

cubic magnified translation.
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