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1. Introduction: The idea of uncertainty sets was introduced by Zadeh [15]. The concept
of uncertainty sets has various applications in real life situations, and many scholars have
reached uncertainty set theory. After the introduction of the idea of uncertainty sets, various
new finding were studied on the generalizations of uncertainty sets.. The concept of bi fuzzy
uncertainty sets indulged by Atanassov [[1],[2],[3]] invented Intuitionistic uncertainty set.
Intuitionistic uncertainty subgroup was first studied by Biswas [7]. Yager [12] introduced
Pythagorean uncertainty set, where the sum of square of the membership degree and non-
membership degree lies between 0 and 1. Pythagorean uncertainty set is more fruitful in many
decision making problems. Bhuniaet al [6] represented the notion of Pythagorean uncertainty
subgroup (PFSG) as a generalization of Intuitionistic uncertainty subgroup and investigated
various properties of Pythagorean uncertainty subgroup. Also, they introduced Pythagorean
uncertainty cosset and Pythagorean uncertainty normal subgroup (PUNSG) with their
properties. Further, they define the notion of Pythagorean uncertainty level subgroup and
establish related properties of it. Senapti and Yager [9] coined fermatean uncertainty set (FFS)
with its comparison measures. We have developed some new operators for Fermatean
uncertainty sets. Silambarasan [11] Fermatean uncertainty set gives a modern way to model
vagueness and uncertainty with high precision and accuracy compared to Intuitionistic
uncertainty set. Balamurugan and Nagarajan [[5],[6]] discussed the concept of fermatean fuzzy
implicative P-ideal structure in KU-algebra .Application of IUS’s appear in several fields,
including medical diagnosis, optimization problems and multi criteria decision making. Yager
[[13],[14]] studied a new uncertainty collection called a Pythagorean uncertainty set.
Fermatean uncertainty collections were introduced by Senapti and Yager [9], and they also
explained basic operation over the Fermatean uncertainty collections. The concept of (3,2)-
uncertainty set proposed by [8]. This is extended in implicative ideal structures by [8]. In this
paper, we propose negative implicative ideals in AB-algebras. Relationship between (3,2)-
uncertainty ideals and (3,2)- uncertainty structure negative implicative ideals are discussed.
Conditions and characterization of (3, 2)- uncertainty negative implicative ideals are provided.

2. PRELIMINARIES

In this part, we will discuss some concepts related to AB-algebras and (3, 2)- Negative fuzzy
sets.

Definition 2.1: Let X be as set with binary operation *and a constant 0 .The ( X, *, 0) is
called an AB-algebra if the following axioms are satisfied for any x,y,z €X,
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(ABy): (x*y)*(z*y)*x(x*z)= 0,(AB,):x*0= 0,(AB3): 0xx=0

In what follows, let (X,*,0) denote AB-algebras unless otherwise specified. For
brevity, we also call X a AB-algebras. In X, we can define a binary relation < by x <y if and
only ify * x = 0.

Definition 2.2: (X,x,0)is AB-algebra if and only if it satisfies
(ABs): (yxz)*(x*2z) < (xxy),(ABg): 0=<x

Example 2.3: Let X = {0,1,2,3} be a given set and * be the binary operator. Then

Table — 1

N [—= O -
N |— OO
N O|IO|(—
S|
QIO O |W

3 3 3 1 0
Clearly, By routine calculations, it is easy to see that X is AB-algebra.

Definition 2.4: In a AB-algebra, the following identities are true:
zxz=0
zx(xxz)=0
zx(y*xx)=yx*(zxx),forallx,y,z €X
By a BCK-algebra, we mean a AB-algebra X satisfying the condition
(VxeX)((xxx)=0).
A non-empty subset A of a AB-algebra X is called AB-ideal of X if it satisfies the following
conditions.
(YoeA
(D)(Vx,yeX)(xxy€EA yEA =>x€EA
Let A be a subset of BCK-algebra. Then ‘A’ is called implicative AB-ideal of X if the condition
(1) of equation-1 holds and the following ascertain is valid.
(Vx,y,z€X) (x*y"lxz€A and z€ A > xxy™ € A)
Any implicative AB-ideal is a AB-ideal, but the converser is not true.

Example 2.5: Let X = {0,1,2,3} is which = is defined by table — 1. Clearly (X,*,0) is a
AB-algebra. It is easy to show that A = {0,1} and B = {0,1,2,3} are AB-ideals of X.

Lemma 2.6: A subset A of a AB-algebra X is an implicative AB-ideal of X if and only if A
is a AB-ideal of X which satisfies the following condition.

Vx,y€X) ((xxy"™ ) xy€e A = xxy™1 € A)
We denote the collection of functions from a set X to [0, —1]by F(X,[—1,0]). An element of
F(X,[—1,0]) is called a negative-valued function X to [—1,0] (briefly N — function on X).
An ordered pair (X,1) of X and an N-function 'l' on X is called N-structure.

Definition 2.7: An Intuitionistic fuzzy set on the universe X is an object of the form A4 =
{(x, ag (x),Ba(x) /x € X },wherea, (x) € [—1,0] is

called"degree of positive membership of x in A" and Ba(x) € [-1,0]is called
"degree of negative membership of x in A", and Where a,, [,satisfies the condition;—1 <
ay (x) + B4(x) <0,Vx € X.
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The family of all Intuitionistic negative fuzzy set in X is denoted by INFS(X).The complement
of a INFS(X).of A is denoted byA® = {x, f,(x), a4 (x)/x € X}. Formally, a
(INFS(X).associate two fuzzy sets x, Py (x), Ba(x)
as:X - [-1,0]; B4: X » [-1,0] and—1 < ay (x) + B4(x) <0, Vx € X.
Obviously, any INFS(X).4 = {(x, as (x),1, (x))} may be identified with the INFS in the
form A = {(x, ay (x),B4(x),0) /x € X }.
The operations on INFS(X) are introduced,

(i) VABEINFS(X).

(ii) A< Bifand only if a4 (x) < ag (x),Ba(x) = Bg(x)Vx € X,

(iii) A= Bif and only if A< B and B < A.

(iv)AUB = {(x, max(aA (%), ap (x)),min(ﬂA(x),ﬁB (x))/x € X}
(v) An B = {(x, min(a, (x), ap (x)), max(B,(x), Bz (x))/x € X}
The concept of (3, 2)- uncertainty set proposed by [15].
To illustrate the importance of (3, 2)- uncertainty collection to extend the grade of
membership and non-membership degrees, assume that ap (x) = 0.9 and
Bp(x) = 0.8 for X = {x}. We obtain0.9 + 0.8 = 1.7 > 1,
(0.9)? + (0.8)2 = 1.45 > 1 And (0.9)3 + (0.8)3 = 1.241 > 1 which means
That D = (0.9,0.8) neither following the condition of Fermatean uncertainty set nor follows
the condition of Pythagorean uncertainty set.

On the other hand, (0.9)3 + (0.8)? = 0.793 < 1 which mean we can apply the
(3, 2)- Uncertainty set to control it. That is, D = (0.9,0.8) is a (3, 2)- uncertainty set.

Definition 2.8: Let X be a universal set. Then the Fermat’s uncertainty set (briefly, Fermat’s
fuzzy set D is defined by the following;

D = {{x, ap(x),Bp(x))/x € X}----------- (1)
where ap: X — [0,1] is the degree of membership and fSp: X — [0,1] is the degree of non —

membership of x € X to D, with the condition
0< (aD(x))3 + (Bp (x))2 < 1l (2) the degree of indeterminacy of x € X to D is

defined by mp(x) = 5\/1 - [(aD (x))3 + (B (x))z]. ———————————— (3) It is clear that (ap (x))3 +

(,BD (x))2 + (nD (x))5 = 1 and mp(x) = 0 whenever
(aD(x))S + (,BD(x))Z = 1. In the case of simplicity, we shall mention the symbolD =
(ap,Bp) for the (3,2)-uncertainty set D = {(x, (aD(x),,BD(x))/x € X}. Here, ap3(x) =

(aD(x))S and Bp%(x) = (ﬁD(x))Zfor all x € X.

Example- 2.9: Let D be (3,2)-FS and x € X such that 8, (x) = 0.82 and 7y (x) = 0.Then,
lap ()| = Y1(Bp(x) — D(Bo(x) + 1)
= 2/1(=0.18)(1.82)|
= 10.3276

In 2013, Yager defined Pythagorean uncertainty subset (PUS) as a generalization of
intuitionistic uncertainty set (IUS).

Definition 2.10: An (3,2)- negative fuzzy set on the universe X is an object of the form
A= {(x) a4y (x)! ﬁA(x) /x €eX }7WhereaA (x) € [—1,0]15
called"degree of positive membership of x in A" and Ba(x) € [-1,0]is called
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"degree of negative membership of x in A", and Where a,, [4satisfies the condition;—1 <
ay (x) + Ba(x) <0,Vx € X,

3.(3,2)- NEGATIVE FUZZY SET IMPLICATIVE IDEALS

In what follows, let ‘X’ denoted a AB-algebra unless otherwise specified.

Definition 3.1: Let Xy be (3,2)- Negative fuzzy set in X.Then X is called an (3,2)-
Negative fuzzy ideal of X if the following conditions holds.

(Dap®(0) < ap®(x) < maxfap®(x * y™1), ap’*()}

(ii).BDZ(O) = BDZ(X) = min{BDz(x * yntl), :BDZ()’)}
forallx,y €X.

Definition 3.2: A (3, 2)- Negative fuzzy set Xy over X is called an (3,2)- Negative fuzzy
implicative ideal of X if the following assertions are valid.

(Dap®(0) < ap®(x) < maxap{ap®((x *y™™*) *2), ap®(y * 2)}
(i8> (0) = Bp(x) 2 min{Bp((x * y"™* D) x2), Bp’(y*2)} ~ -7 T 777 )
forallx,y,z € X.
Example 3.3: LetX = {0,1,2,3,4} be aAB-algebra. Then Cayley table for the binary
operation * is given by the following table.

W[ — O |@

W =D -
WIN O[O |-
WO OO
SN |—(O|W

LetXy, = {(0, (0.8, —0.3)),(1, (-0.6, —0.5)),(2, (=0.5, —0.8)), (3,

(-0.1, —0.5)), (4, (—0.2, —0.7))} be a (3,2)- negative fuzzy set over X. Then Xy isa (3,
2)- negative fuzzy set implicative N-ideal of X. If we take z = 0 in definition 3.2 and using
equation (1) then we have the following theorem.

Theorem 3.4: Every (3, 2)- negative fuzzy set implicative ideal is a (3,2)- negative fuzzy
set ideal. The following example shows that the converse of theorem 3.4 does not holds. Let
X ={0,p, q,r} be a AB-algebra with the Cayley table.

= o oo ®
= o oo O
= o oo T
izl (=) [e) [ar) N el
olka o |O©

Let Xy = {(O, (co, iz)), (p, (cq, il)), (q, (¢4, il)), (s, (cy, io))} be a (m, n)-negative
fuzzy structure over X, where ¢y < ¢; < €3,ip < i; <y 1y <1y <l in[—1,0]. Then Xy is
a (3, 2)-negative fuzzy set ideal of X. But it is not (3, 2)-negative fuzzy set implicative ideal of
X.

Since,

ap®(q *p) = ap(p) = ¢; £ ¢ = max{ap®((q *p) *p), ap’(p*p)}

Bo®(q*p) = Bp’ () = iy 2 iy = min{Bp*((q *p) *p), Bo’(p*p)}
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Definition 3.5: Given an (3, 2)- negative fuzzy structure Xy over X and 7,5 €
[—1,0] with — 1 <r + s < 0, we define the following sets.

@’ {x € X/ap(x) S7}.Bp° : (x €X /Bp(x) = 5)
Then we say that the set Xy (1,s) = {x € X / ap3(x) < 1,Bp°(x) = s}is the (1, s)- level set
of Xy .obviously, we have Xy (r,s) = ap3r npp° .

Theorem 3.6: If X, is a (3, 2)- negative fuzzy implicative N-ideal of X, then ap”, 8p° ,
arer,s € [—1,0] with —1 <r + s < 0 whenever they are non-empty.
Proof: Assume that ap” ,,BDSare non-empty forall r,s € [-1,0] with —1 <r +s <0, then
x€ap”, y €Bp°and for somex,y,z €X.

Thus, ap3(0) < ap3(x) <7, Bp(0) = Bp*(x) = s.(ie) 0€ ap” NnBy°.
Let (x*y"" ) xz€ap " and y*xz € ap".
Then, ap®((x xy™) xz) <7 and ap3(y*z) <r,
This implies that ap>(x * z) < max{ap®((x * y"™) 2z, ap®(y*2))} <7,
(ie) xx*xz€ap".
If wxv™™)*«we By’ andv+w € Bp°, then fp°((u*v™1) +w) = s and
Bpi(v*w)>s.
Thus, Bp°(u *w) = min{fp((w*v™) *w), Bp’(w*w) =s}, and so u*w €pp°.
Therefore, ap”, Bp° are (3,2)- negative fuzzy implicative ideals of X.

Corollary 3.7: Let Xy be a (3,2)- negative fuzzy structure over X and let r,s € [—1,0]
be such that =1 <r+s < 0. If Xyisa(3,2)- negative fuzzy implicative N-ideal of X, then
the non-empty (r, s)- level set of Xy is a (3,2)- negative fuzzy implicative ideal of X.
Proof: Straight forward. The following example illustrates theorem 3.6.

Example 3.8: Let X = {0,a, b, ¢, d} be a AB-algebra with the Cayley table.

N 0 a b C
0 0 0 0 0
a a 0 a a
b b b 0 b
C C C C 0

LetXy = {(0, (=09, —0.3)),(a, (-0.7, —0.2)),(b, (=0.5, —=0.5)), (¢, (—0.4,
—0.3)),(d, (0.3, —=0.2))} be an (3, 2)- negative fuzzy structure over X. By routine
calculations, we can show that Xy is an (3, 2)--negative fuzzy implicative ideal of X.
(@ if re[—1, —0.9]

{o}if r € [-0.9, —0.7]

{0,a}if r € [-0.7, —0.5]
{0,a,b} if r € [-0.5, —0.4]
{0,a,b,c} if r € [-0.4,—0.3]

\ X if r€[—0.3,0]

Then, ap’ = <

https://acervojournal.org/| | Page No:73



Acervo] | ISSN: 2237 - 8723 Vol 07, Issue 10] | 2025
https://doi.org/10.5281/zenodo.17390282

(@ if s €[-0.3,-0.2]
{0}if s € [-0.2,—-0.5]
{0,b}if s € [-0.5,—0.4]
{0,b,c} if s€[—-0.4,—-0.3]
{0,a,b,c} if s€[-0.3,—1]

\ X if s€[—-1,0]
And which are (3, 2)- negative fuzzy implicative ideals of X.

A

ﬁDS =

Lemma 3.9: Every (3, 2)- negative fuzzy AB ideal of X of X satisfies the following
assertions; (V x,y € X).

We discuss conditions for a (3, 2)- negative fuzzy ideal to be a (3,2)- negative fuzzy AB
ideal.

Theorem 3.10: If X, be a (3, 2)- negative fuzzy ideal of X, then Xy is a (3,2)- negative
fuzzy implicative ideal of X if and only if the following assertion is valid.
ap®(x * y™ ) < ap®((x * y™*) * y),
Bo® (e x y™41) = By ((x x y™ 1) * ), W
forallx,y € X.

Proof: Assume that Xy is a (3, 2)- negative fuzzy implicative AB-ideal of X. If z is replaced
yin definition 3.2, then

ap?(x * y™* 1) < max{ap®((x xy™1) * y), ap®(y *y)}
= max{ap®((x xy™) *y), ap®(0)} = ap®((x*y™*) *y). Bp” (x + y"*1)
> min{Bp*(Ccx y™™) *y), Bo’(y * )}
= min{Bp*((x *y™*) *y), Bp*(0)} = Bp*((x * y™**) + y).by using
definition 3.2
Conversely, let Xy be a (3, 2)- negative fuzzy ideal of X satisfying theorem 3.10.

Since, ((x*z) xz) x (yx2) S (xxz2) *y = (xxy" ) x z
We have, ap? (((x x7) xz) * (y Z)) < ap?((x * y™1) x 2)

B’ (((x xz) % z) * (y * z)) > Bp*((x*y™Y) xz)for all x,y,z € X.
By Lemma 3.9, It follows from definition 3.1 and definition 3.2 that

apd(x*2z) < ap3((x *2) x z)

< max {aD3 (((x x7) % 7) x (y * z)) ,ap3(y = z)}

< max{ap®((x * y™™1) * 2), ap*(y * 2)},Bp” (x ¥ 2) = Bp”((x * 2) * 2)

> min {aD3 (((x * Z) * z) * (y * Z)),IN(y * Z)}

> min{Bp*((x * y™*1) * 2), Bp* (v * 2)}
Therefore, Xy is a (3, 2)- negative fuzzy implicative N-ideal of X.

Lemma 3.11: For any (3, 2)- negative fuzzy ideal of Xy of X, we have

Xry<z = {aDS(x) < max{aD3(y)’aD3(Z)}; ________ (5)
B Bp’(x) = min{ﬁbz(}’)'ﬁbz(z)},
forallx,y,z € X.
Lemma 3.12: Ifan (3, 2)- negative fuzzy structure X, over X satisfies the Lemma 3.11,
then Xy is an (3,2)- negative fuzzy AB ideal of X.

Proof: Since, 0 xx < x, forallx € X,
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We have, (0) < ap3(x), Bp3(0) = Bp°(x) forallx € X by Lemma 3.11
Note that x * (x * y™*1) <y, forallx,y € X.
It follows from Lemma 3.11 that
ap®(x) < max{ap® (x = y™*), ap® (1)}

B’ (x) = min{BDZ(x * ynﬂ),ﬁnz(}’)} and

Therefore, X, is an (3,2)-negative fuzzy AB ideal of X.
Theorem 3.13: For any (3,2)- negative fuzzy structure X, over X, the following
assertions are equivalent.
Xyisan (3,2)- negative fuzzy implicative N-ideal of X.
Xy satisfies the following condition

ey @y’ (xvy) < maxlap®(@),ap®®))
(Ceey™Dey)rash = {:BDZ(’C*)’) > min{Bp*(a), Bp* (b))} ©

forallx,y,a,b € X.

Proof: Suppose that Xy is an (3,2)- negative fuzzy implicative N-ideal of X, then X} is an
(3,2)- negative fuzzy ideal of X by theorem 3.4.
Let x,y,a,b € X be such that ((x * Y1) « y) xa < b, then
ap?(x * y) < ap®((x * y™*1) x y) < max{ap®(a), ap®(b)},
Bo®(x ) = Bp”((x x y™) x y) = min{Bp*(a), Bp* (b)},
by theorem 3.10 and Lemma 3.12.
Conversely, let Xy is an (3, 2)- negative fuzzy structure over X that satisfies the theorem
3.7.13. Letx,a,b € X besuchthat x * a < b, then((x * 0"+ x 0) xa <b, and so
ap®(x) = ap®(x * 0) < max{ap®(a),ap®*(b)},
Bp”(x) = fp”(x * 0) = min{Bp*(a), Bo° ()},
Hence, Xy is an (3, 2)- negative fuzzy ideal of X, by Lemma 3.12.
Since, ((x * y™*1) x y) x (x x y™*1) x y < 0, it follows from theorem 3.13 and definition
3.1 that ap®(x * y) < max{ap®((x *y™1) xy),ap3(0)} = ap((x * y™*1) x y),

Bo®(x x y) = min{Bp*((x * y™) *y), Bo*(0)} = Bp* ((x * y™* 1) * y),
for all x,y € X..Therefore, Xy is an (3, 2)- negative fuzzy implicative ideal of X by
theorem 3.7.10.

Lemma 3.14: Let X, be an (3, 2)- negative fuzzy structure over X and assume that ap”,
fp’and are ideals of X, for all ,s € [-1,0]with —1 <7+ s < 0.ThenXy is an (3,2)-
negative fuzzy ideal of X.

Theorem 3.15: Let X,y be an (3, 2)- negative fuzzy structure over X and assume that ap”,
Bp°are (3,2)- negative fuzzy AB-ideals of X, for all 7, s € [—1,0] with

—1 <r+ s < 0.Then Xy is an (3, 2)- negative fuzzy implicative ideal of X.

Proof: If ap”, Bp’are negative AB-ideals of X, then ap”, Bp°are ideals of X.

Thus, Xy is an (3, 2)- negative fuzzy ideals of X, by Lemma 3.14.

Letx,y € X and r,s € [-1,0]with —1<r+s <0 suchthat

ap*(Ce# Y™ 1) #y) = 7 ,Bp? (G * ™) +y) = s and

Then, (x * y"™ ) xy € ap” N Bp°

Since, ap” N fp° is an (3, 2)- negative fuzzy AB- ideal of X, it follows from Lemma 3.6.7 that
x*y € ap” N Bp°

Hence, ap(x *y) <7 = ap®((x*y™) +y), B’ (x +y) = s = Bp*((x x y™*) x y),
Therefore, X is a negative fuzzy AB- ideal of X by theorem 3.10.
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Lemma 3.16: Let X, be an (3, 2)- negative fuzzy AB- ideal of X. Then X satisfies the
condition of theorem 3.10 if and only if it satisfies the following conditions.
ap3((x* z) * (y * 2)) < ap®((x * y™*) * 2),
Bo’((xx2) * (yx2)) = Bp*((x xy™* ) x2),Vx,y,z € X.

Corollary 3.17: Let X be an (3,2)- negative fuzzy AB-ideal of X, then X is an (3,2)-
negative fuzzy AB-ideal of X if and only if X, satisfies Lemma 3.16.
Proof: It follows from theorem 3.10 and Lemma 3.16.

Theorem 3.18: For any (3,2)- negative fuzzy structure Xy over X, the following

assertions are equivalent.

Xyis an (3,2)- negative fuzzy AB-ideal of X.

Xy satisfies the following condition

(Geey™)uz)ras<h = {a3 (kx2)x (y*2)) < qu{aDj(a), aD;(b)} o

Bp”((x * 2) * (y  2)) = min{Bp"(a), Bp* (b) }

forallx,y,z,a,b € X.

Proof: Suppose that Xy is an (3,2)- negative fuzzy AB-ideal of X, then X is an (3,2)-

negative fuzzy ideal of X by theorem 3.4.

Let x,v,z,a,b € X be such that ((x * Y1) « Z) xa<bh.

Using Corollary 3.14 and Lemma 3.11, we have

ap®((x * 2) * (y * 2)) < ap®((x * y™") * z) < max{ap®(a), ap*(b)},

Bo®((xx2) x (y * 2)) = Bp” ((x * y™1) x y) = min{Bp*(a), Bo" ()},
forallx,y,z,a,b € X.
Conversely, let Xy is an (3, 2)- negative fuzzy structure over X that satisfies the theorem
3.18. Letx,y,a,b € X be such that ((x x y"*1) xy) xa < b, then

ap?(x *y) = ap®((x*y) * (v * ) < max{ap*(@), ap*(b)},

Bo®(x+y) = Bp*((x x y) * (v x ) = min{Bp* (a), Bo" ()},
by theorem 3.4 and theorem 3.18.
Hence, Xy is an (3, 2)- negative fuzzy AB-ideal of X, by theorem 3.13.

—=

Theorem 3.19: LetXy be (3, 2)- negative fuzzy structure over X, then Xy is an (3,2)-
negative fuzzy AB- of X if and only if X satisfies definition 2.2 and

ap(x * ) < max{ap? ((Gexy™) +y) +2), ap*(@)},
Bo* () 2 min{Bp” (((x xy™ )+ y) ¥ 2), B (D)},
forallx,y,z € X.
Proof: Assume that Xy is an (3, 2)- negative fuzzy AB-ideal of X, then X} is an (3,2)-

negative fuzzy AB-ideal of X by theorem 3.4, and so the condition by definition 3.2 is valid.
Using definition 3.1, equation (1) and Lemma 3.16, we have

ap®(x * y) < max{ap?((x * y"*) xz), ap®(2)},
— macfap? (G 2+ y™1) « (g +9)) 0* @)
< maxfap? (607 »y7*1) oy), 3@
~maxfap? (690 +y7*1) 0 7). ¥}
Bp’(xxy) = min{Bp*((x *y™*1) xz), Bp’(2)},
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= min {BDZ (((x * 7)) * yn+1) * (y * Y))' BDZ(Z)}'
>min {BDZ (((x x7) %yt « y). BDZ(Z)},

= min {BDZ (((X xy) * y"tl) « z), BDZ(Z)},fOI‘ allx,y,z € X

Therefore, theorem 3.19 is valid.
Conversely, if Xy is an (3, 2)- negative fuzzy structure over X satisfying two conditions
definition 3.6.2 and theorem 3.19, then

ap3(x) = ap3(x * 0) < max {aD3 (((x x0) x 0) * z),aD3(z)},
= max{ap*(x * 2), ap*(2)}
Bo(x) = Bp’(x * 0) = min {Bp* ((x x 0) + 0) 2),Bp ()},

= min{BDz(x *Z7), BDZ(Z)}
Hence, Xy is an (3, 2)- negative fuzzy AB- ideal of X.
Now, if we take z=0 in theorem 3.19 and definition 3.1, then

ap?(x +y) < max {ap? ((Gexy™) +y) # 0),ap*(0)},
= max{ap®((x *y"*) *y), ap®(0)} = ap®((x * y"**) + y)
Bo?(x+y) = min {Bp? (Gexy™) #y) +0), Bp2(0)},

= min{Bp*((x *y"**) *y), Bp’(0)} = Bp”((x * y™*1) xy), forallx,y €X.
It follows from theorem 3.18 that Xy is an (3, 2)- negative fuzzy AB-ideal of X.

Conclusion: we proposed negative implicative ideals in AB-algebras. Relationship between
(3, 2)- uncertainty ideals and (3,2)- uncertainty structure negative implicative ideals are
discussed. Conditions and characterization of (3, 2)- uncertainty negative implicative ideals are
provided. Further researchers may do their research work in the field of various fuzzy algebraic
structures.
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