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Abstract: In this project, we derived Support Anti Intuitionistic Fuzzy A-ldeal subtraction BCI-Algebras theorems and Some
Operations on Support Anti Intuitionistic Fuzzy A-ideal theorems and examples are derived.

L. INTRODUCTION
Fuzzy set theory was introduced by L-Zadeh since 1965. Immediately it became a useful method to study in the problems of
imprecision and uncertainty. Since, a lot of new theories treating imprecision and uncertainty have been introduced. For instance
intuitionistic fuzzy sets were introduced in 1986 by K. Atanassov which is a generalization of the notion of a fuzzy set. When fuzzy
set give the degree of membership of an element in a given set, intuitionistic fuzzy set give a degree of membership and a degree of
non-membership of an element in a given set. Then, the concept of fuzzy relations and intuitionistic fuzzy relations introduced.
They together with their logic operators and are applied in many different fields.
In this paper, we combine a intuitionistic fuzzy set with a fuzzy set. This raise a new concept called support- intuitionistic fuzzy
(SIF) set. In which there are three membership function of an element in a given set.
To develop the theory of BCl-algebras, the ideal theory plays an important role. Liu and meng introduced the notation of g-ideals
and a-ideals in BCl-algebras. Liu and Zhang discussed the fuzzification of h-ideals, gave relations between fuzzy ideals, fuzzy h-
ideals and fuzzy p-ideals. They also considered characterizations of fuzzy h-ideals. Using the notion of fuzzy h-ideals, they provided
characterization of associative BCl-algebras. After the introduction of fuzzy sets by Zadeh, there have been a number of
generalizations of this fundamental concept.
The important concept that addresses uncertain information is the soft set theory originated by Molodtsov. This concept is free from
the parameterization inadequacy syndrome of fuzzy set theory, rough set theory, probability theory. Molodtsov has successfully
applied the soft set theory in many different fields such as smoothness of functions, game theory, operations research, Riemann
integration, Perron integration, and probability.

1. PRELIMINARIES
1) Definition 2.1: A fuzzy set A on the universe U is an object of the form
A={X uy(x)): x € U}
Where u,(x) (X €[0,1]) is called the degree of membership of x in A.

2) Definition 2.2: An Intuitionistic fuzzy (IF) set A on the universe U is an object of the form A = {(X, us(X), A,(X)) : x € U}
where u,(X)( €[0,1]) is called the *“degree of membership of x in A “,A,(X)( X €[0,1]) is called the * degree of non-
membership of x in A * and where pa and Aa satisfy the following condition p,4(X) + 24,4 (x) < 1,(¥x€ U).

3) Definition 2.3: A support-intuitionist fuzzy (SIF) set A on the universe U is an object of the form A = {(X, p4(X), A4(X), Y4(X))
1 ¥Xx € Uwhere u,(X)( € [0,1]) is called the “degree of membership of x in A”, Aa(X)( € [0,1]) is called the ** degree of non-
membership of x in A”, and ya(x) is called the “degree of support membership of x in A”, and where pa, A o and ya satisfy the
following condition. g, (X) + A4(X) <1, 0< y,4(X) <1, (¥x€ U).

The family of all support intuitionistic fuzzy set in U is denoted by SIFS (U)

4) Definition 2.4: Algebra(X; *,0) of type (2,0) is called a BCl-algebra if it satisfies the following conditions:

a) VX, ¥,z €X, ((xxy) x(xx2)) *(zxy) = 0,

b) Wx,ye X, (xx(xxy)) xy =0,

c) WxeX xxx=0,

d VX, yeX,xxy=0,yxx=0=Xx=Yy

5) Definition 2.5: A nonempty subset A of a BCl-algebra X is called an ideal of X if it satisfies: (I) 0 € A, (II) ¥x,y € X, Yy € A,
X—y € A= Xe A.
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6) Definition 2.6: A nonempty subset A of a BCl-algebra X is called a-ideal of X if it satisfies: (1) 0 € A, (I)x,y € X, vVze A
(x=2) — (0O—y) e A= y —X EA)

7) Definition 2.7: An intuitionist fuzzy set A in a nonempty set X is an object having the form A = { X, u,(x), A4(X)): ¥x € X},
Where the function p,: X —[0,1] and 2A,: X —[0,1] denoted the degree of membership (namely 1, (x)) and the degree of non
membership (namely A, (x)) of each element x € X to the set A respectively, and 0 < u, (X) + A4(X) <1 for all x € X.

8) Definition 2.8: An intuitionist fuzzy set A = < X, u,, A,> in a BCI- algebra X is called an intuitionist fuzzy sub-algebra of X
if it satisfies: (WX, y € X) (uy(x=y) = min{uy(X), ua(M}), X, ¥y € X) (A1 (x=y) < max {A,(X), L, (V)}).

9) Definition 2.9: An intuitionist fuzzy set A = < X, uy,, A,> in X is called an intuitionist fuzzy ideal of X, if it satisfies the
following axioms:

a) 1a(0) = pa(x) and 24(0) < 24(x),

b)  pa(x) = min {u,(x=y), na(y)}

€)  Aa(X) = max{A,(x=y), A, (¥)}, VX, y€ X.

10) Definition 2.10: An intuitionist fuzzy set A = < X, uy, Y,> in X is called an intuitionist fuzzy ideal of X, if it satisfies the
following axioms

(1) A4 (x) = max {d,(x=y), L4 (Y)}, VX, y€ X.
And (vX, Y, 2 € X) (ua(y—x) = min{ p,((x—2) — (0 =), 1a(2)}),

(VX Y, 2 € X) Aa(y—x) < max{A,((x=2) — (0 = y)), 1(2)}).

11) Definition 2.11: An intuitionist fuzzy set A = < X, u,, A4,¥4> in X is called an Support Intuitionistic Fuzzy set X, if it
satisfies the following axioms For all A, B € X

a) AcCBIiffu,(X)< up(), 2,(x) =2, (x) and y,(xX) < yp(x), ¥xe X

b) A2Biffu,(x) = pp(X), A4 (X) < A4 (x) and y4(x) = y5(X)

c) A=BIiffAcBIiffA2BandBCS A

12) Definition 2.12: Let A and B be any two Support Intuitionistic Fuzzy set X then A U B is also Support Intuitionistic Fuzzy set
X, if it satisfies the following axioms

AU B ={(x, aus (¥, Aau (X), Yaus (X))/X € X}
Where g (x) = max{ ua(x), up(x)},
Aaus(¥) = min{2,(x), A5 (X)},

Yaus(¥) = max{y,(x) ,¥z(X) }, VX€ X.

13) Definition 2.13: Let A and B be any two Support Intuitionistic Fuzzy set X then A n B is also Support Intuitionistic Fuzzy set
X, if it satisfies the following axioms

AN B ={(x pans(X), Aans (X), Yans (¥))/x € X}

Where pang(x) = min{ pa(x), He(X)},
Aanp () = max{ A, (x), Az(x)},
Yans(X) = min{y,(X) ,v5(X) }, VX€ X.

14) Definition 2.14: Let A be any Support Intuitionistic Fuzzy set X then ~A is also Support intuitionistic Fuzzy set X, if it satisfies

the following axioms
The complement of A
~A= {(X, #a(x), 24 (x).1 = v4(x))/ ¥x€ X}.

15) Definition 2.15: Let U and V be two universes and let A= {( X, u,(X), A,(X), va(X))/ ¥x € U} and B= {( y, ug(y), Az(y),
vs(Y))/ ¥y € U} be two Support Intuitionistic Fuzzy sets on U and V respectively. We define the Cartesian product of these two
Support Intuitionistic Fuzzy sets

AXB={((XY), taxs (), Aaxs(XY), Yaxs(XY)) ¥X €U, vy € U }

Where Baxs(XY) = pa(X) pp(X)

Maxp(XY) = A4 (%) Ap(X)
Yaxs(XY) = va(X) v5(X)

16) Definition 2.16: Let U and V be two universes and let A= {( X, us(X), A4(X), ya(X))/ ¥x € U} and B= {( vy, ug(y), Az(y),
vs(¥))/ ¥y € U} be two Support Intuitionistic Fuzzy sets on U and V respectively. We define the Cartesian product of these two
Support Intuitionistic Fuzzy sets

A®B = {((x.Y), tags(X.¥), Aags(X.Y): Yags(X: V) ¥X € U, ¥y €V }Where pagg(X) = min{ pa(x), us(x)},

Mgp () = max{A,(x), A5 ()},
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Yage () =min{y,(x) ,yz(X) }, VXE U, yE V.
17) Definition 2.17: Let U and V be two universes and let A= {( X, u,(X), A,(X), va(X))/ ¥x € U} and B= {( y, ug(y), Az(y),

vs(Y))/ ¥y € U} be two Support Intuitionistic Fuzzy sets on U and V respectively. We define the Cartesian product of these two
Support Intuitionistic Fuzzy sets

AXIB = {((x.Y), tars(X.¥): Aagp (XY), Yage(XY)) ¥X € U, vy €V}
Where pagp (x) = max{ p4(x), ug(x)},

Mg (X) = min{ A4(x), A5 (X)},

Yags () = max{y,(x) .y (X) }, VXE U, yE V.

1. SUPPORT ANTI INTUITIONISTIC FUZZY A-IDEAL IN SUBTRACTION BCI-ALGEBRAS THEOREMS
A. Theorem 3.1

If A and B is a support intuitionistic fuzzy a-ideal in BCl-algebra X, then AUB is also support intuitionistic fuzzy a-ideal in BCI-
algebra X.

Proof: An AIFS A = <X, u4, A4, ¥4>in X is called an Anti intuitionistic fuzzy a-ideal of X if 1,(0) < ps(x), ug(0) < ug(x) and
(i) max{p14(0), 15 (0)} < max{ us(x), up(x)}

Haug(0) < payp(X), ¥XE X.
24 (0) = A4(x), 45(0) = Az(x) and
min{A4(0), A5 (0)} = min { A,(x), A5(x)}
Aaug(0) = A5up(X), ¥XE X.
¥a(0) < v4(%), v5(0) < yz(x) and
Max {y,4(0) , 5 (0) < max{y,(x) ,¥5(x) }
Yaus(0) < vaup(X), ¥X€ X.
(ii) ta(y—x) < max{ p,((x—2) — (0 —)), ua(2)} and
up(y—x) < max{ us((x—2) — (0 - y)), us(2)}
max{ s (y—x), up(y—x)} < max{max{ u,((x—z) — (0 - y)), 1@}, max{ uz((x—2) — (0 —)). He(2)}}
Haus(y—x) < max{max{ u,((x—2) — (0 — ¥)), uz((x=2) — (0 — ¥} max{ ua(2), us(2)}}
taus(Y—x) < max {uaup((x—2) — (0 — ¥)) Haue ()}
If A, (y—x) = min{2,((x—2) — (0 —¥)). Aa(2)} and
Az (y—x) = min{A3((x—2) — (0 —¥)). 43(2)}
min{ A (y—x), A5 (y—x)} = min{ min{ A, ((x—2) — (0 = y)), 2,(2)}, min{ A5 ((x—2) — (0 — ¥)), A5 (2)}}
Aaus(y—x) = min{min{,((x—2) — (0 — ), {A3((x—2) — (0 — »))} Min{A,(2), A5 (2)}}
Aaus(y—x) = minfAayp((x—2) — (0 — ¥)). Aaus(2)}-
If ya(y—x) < max{y,((x—2) — (0 - ¥))., va(2)} and
Ve (y—x) < max{yz((x—2) — (0 — ). vz(2)}

Max{y(y—x),vp(y—x)} < max{max{y,((x—2) — (0 = ¥)), va(2)}, max{ys((x—2) — (0 — y)), vz(2)}}
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Yaup(y—x) < max{max{y,((x—z) — (0 — y)),vz((x—2) — (0 — ¥))}, Max{y4(2). vz (2)}}
Yaus(Y—x) < max{yaus((x—2) — (0 —¥)), vaur(2).
Hence AUB is also support intuitionistic fuzzy a-ideal in BCl-algebra X.

1) Example 3.1: Consider a BCl-algebra X = {0, a, b} with the following Cayley table:

_ 0 a B

0 0 b A

A A 0 B

B B a 0
X 0 a B
L 0.2 0.7 0.2
M 0.5 0.2 0.5
Y4 0.4 0.6 0.4
X 0 a B
Lig 0.3 0.8 0.3
A 0.7 0.4 0.7
Vs 0.6 0.7 0.6

) Letx=a, max{us(0), up(0)} < max{ us(x), up(x)}
max{iu4(0), up(0)} < max{ u4(a), up(a)}
max{(0.2), (03)} < max{ (0.7), (0.8)}
03 < 08
Letx=b,  min {2,(0), A5(0)} = min{ A,(x), Az ()}
min {0.5,0.73= min{ A, (b), Az (b)}

0.5 > min{ 0.5,0.7}
0.5>0.5

And let x=a, max {y,4(0) ,75(0) < max {y,(x) ¥y (x) }

Max {(0.4) , (0.6) < max{y,(a) .vs(a) }
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0.6 <max{0.6,0.7}
06 <0.7is satisfied.
1) If x=b, y=a, =0
ta(y—x) < max{ ua((x=2) = (0 = y)), Ha(2)} and
up(y—x) < max{ up((x—2) — (0 - ¥)), He(2)}
max{ ua(y—x), up(y—x)} < max{max{ u,((x=2) — (0 = ¥)), ua(2)}, max{ up((x—2) — (0 - y)), Us(2)}}
max{ u,(a—b), up(a—b)} < max{max{ u,((b—0) — (0 — a)), pa(0)}, max{ uz((b—0) — (0 — a)), us(0)}}
max{ ua(b), up(0)} < max{max{ u,(b—b), Ha(0)}, max{ uz(b—b), us(0)}}
max{ 0.2,0.3} < max{max{ 0.2,0.2}, max{ 0.3, 0.3}}
max{ 0.2,0.3} < max {0.2,0.3}
0.3 < 0.3 i satisfied.
If x=b, y=a, =0
Ay (y—x) = min{2A,((x=2) * (0 — )), 24(2)} and
Ap(y—x) = min{ Az((x—2) — (0 —)), A3(2)}
min{ A4 (y—x), Az (y—x)} = min{ min{ 4, ((x—z) — (0 = ¥)), A4 (2)}, min{Az((x—2) — (0 = ¥)), A3(2)}}
min{ A, (a—b), A4(a — b)} = min{ min{ A,((b—0) — (0 — a)), A,(0)}, min{ A5 ((b—0) — (0 — a)), A5(0)}}
min{ A4(b), A5(0)} = min{ min{ (A, (b—b), A,(0)}min{ A5 (b—b),A5(0)}}
min{ 0.5,0.7} = min{ min{ A,(0), A,(0)},min{ A5(0), A5 (0)}}
min{ 0.5,0.7} = min{ min{0.5,0.5},min{0.7,0.7}}
0.7 =min{0.5,0.7}
0.7 > 0.7 is satisfied.
If x=b, y=a, =0
Ya(y—x) < max{ya((x=z) = (0 —y)), va(2)} and
s (y—x) < max{yz((x—2) — (0 - ¥)), vz(2)}
Max{y(y—x),vp(y—x)} < max{max{y,((x—2z) — (0 = y)), va(@)}.max{yz (x=2) = (0 = ¥)). v (2)}}
Max{y4(a—b), yz(a—b)} < max{max{y,((b—0) — (0 — a)),y.(0)}, max{ys((b—0) — (0 — a)), y5(0)}}
Max{y4(0), vz (0)} < max{max{y,(b—b), v(0)}, max{yz (b—b), v5(0)}}
Max{0.4,0.6} < max{max{y,(0), ya(0)}, max{yz(0), 5 (0)}}

Max{0.4,0.6} < max{max{0.5, 0.5}, max{0.6, 0.6}}
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0.6 < max{0.5,0.6}
0.6 < 0.6issatisfied.

This completes the proof.

B. Theorem 3.2

If A and B is a support intuitionistic fuzzy a-ideal in BCl-algebra X, then AnB is also support intuitionistic fuzzy a-ideal in BCI-

algebra X.

Proof: An AIFS A = <X, i, A4, ¥,>in X is called an Anti intuitionistic fuzzy a-ideal of X if u,(0) < pu(X), up(0) < ugz(x) and
1) min{u,(0), up(0)} < min{ p1,(x), up(x)}

Hang(0) < Hang(X), ¥XE X.
24(0) = 2A4(x), A5(0) = A5(x) and
max{2,(0), 25(0)} = max { A,(x) , A5 (x)}
Mang (0) = A5 (X), ¥XE X.
¥a(0) < v4(%), 74(0) < y5(x) and
min {y4(0) , ¥ (0) < min {y,(x) .y (x) }
Yane(0) < vanp(X), ¥XE X.
i) If pa(y—x) < max{u,((x=2) = (0 - ¥)), ua(2)} and
pp(y—x) < max{ up((x—2z) — (0 - y)), us(2)}
min{ sa(y—=x), up(y—x)} < min{max{ u,((x—2) = (0 - ¥)), Ha(2)}.
max{ uz((x—2) = (0 —¥)). Ms(2)}}
Hans(Y—x) < max{minfua((x—2z) — (0 = y)), up((x—2) — (0 — y))}.min{ua(2), uz(2)}}
Mans(Y—x) < max {uans((X—2) = (0 = ¥)). Hane (D)}
124 (y—x) = min{A,((x—2) — (0 —¥)), M(2)} and
Ag(y—x) = min{ Az((x—2) — (0 = ¥)), L ()}
max{ A, (y—x), Ag(y—x)} = max{ min{ 1,((x—2) — (0 - ¥)), M(2)},
min{2z((x—=2) = (0 —¥)), 23(2)}}
Aanp(y—x) = min{ max{ A,((x=2) — (0 = ¥)), { Az((x—2) — (0 — y))} max{ A, (2), A5 (2)}}
Aans(Y—x) = max{Asnp((Xx=2) — (0 = ¥)), Aanp(D}-
If ya(y—x) < max{y,((x—2) — (0 = )). va(2)} and
ve(y—x) < max{yp((x—2z) — (0 - ¥)), v5(2)}

min{y,(y—x), v (y—x)} < min{max{y,((x—2) — (0 = ¥)), va(2)}, max{yz((x—2) — (0 =), vz(2)}}
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Yans(Y—x) < max{min{y,((x—2z) = (0 = ¥)), ¥s((x—2) — (0 — y))}, min{y,(2), vs(2)}}
Yans(Y—x) < Max{yanp((x—2) = (0 —¥)), Yans(2).
Hence ANB is also support intuitionistic fuzzy a-ideal in BCl-algebra X.

1) Example 3.2: Consider a BCl-algebra X = {0, a, b} with the following Cayley table:

_ 0 A B
0 0 B A
A A 0 B
B B A 0
X 0 a b
Ug 0.2 0.7 0.2
M 0.5 0.2 0.5
Ya 0.4 0.6 0.4
X 0 a B
Ug 0.3 0.8 0.3
M 0.7 0.4 0.7
Ya 0.6 0.7 0.6

1) Letx=a, min{u,(0), u5(0)} < min{ 11, (x), us(x)}
min{(0.2), (03)} < min{ (0.7), (0.8)}
0.2< 07
Let x=b, max { A,(0), A5(0)} = max{ A, (x), Az ()}
max {0.5,0.7}=> max{ A,(b), A5(b)}
0.7 > max{ 0.5,0.7}
0.7 20.7
And let x=a, min {y,4(0) , y5(0) < min{y,(x) ,¥(X) }
min {(0.4) , (0.6) < min{y,(a) vz(a) }
04 < min{0.6,0.7}
04 <06 is satisfied.
1) If x=b, y=a, =0
If a(y—x) < min{ py((x—2) — (0 — ¥)). Ma(2)} and
up(y—x) < min{ puz((x—2) — (0 - y)), us(2)}

min{ u,(y—x), up(y—x)} < min{max{ u,((x-=2) — (0 - y)), Ha(2)},
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max{ up((x—2) = (0 = y)), He(2)}}
min{ u4(a—b), up(a—b)} < max{min{ u1,((b—0) — (0 — a)), ua(0)},
min{ u((b—0) — (0 — a)), uz(0)}}
min{ 11,4(0), pp(b)} < max{min{ p1,(b—b), ua(0)}, min{ up(b—b), us(0)}}
min{ 0.2,0.3} < max{min{0.2,0.2}, min{ 0.3, 0.3}}
min{ 0.2,0.3} < max{0.2,0.3}
0.2 < 0.3 is satisfied.
If x=b, y=a, =0
It A4(y—x) = min{2,((x=2) — (0 - ¥)), M(2)} and
Ap(y—x) = min{ A3 ((x=2) = (0 —¥)), A3(2)}
max{ A, (y—x), Az (y—x)} = max{ min{ 4,((x—2) — (0 = y)), 24(2)}, min{ Ap((x—2) — (0 = ¥)). A3(2)}}
max{,(a=b), As(a — b)} = min{ max{A,((b—0) — (0 — a)), A,4(0)}, max{ Az((b—0) — (0 — a)), A5(0)}}
max{ A, (b), Az (b)} = min{max{ A,(b—b), A,(0)},max{ Az (b—b) Az (0)}}
max{ 0.5,0.7} = min{ max{ A,(0), A,(0)},max{ A;(0), A5(0)}}
max{ 0.5,0.7} = min{ max{0.5,0.5},max{0.7,0.7}}
0.7 =min{0.5,0.7}
0.7 = 0.5is satisfied.

If x=Db, y=a, z=0
Ifya(y—x) < max{y,((x—2) — (0 —)), va(2)} and

¥ (y—x) < max{ys((x—2) — (0 - ¥)), v5(2)}
min{y4(y—x), v (y—x)} < min{max{y,((x—2z) — (0 = ¥)), va(2)}, max{ys((x—2) — (0 = ¥)). v5(2)}}
min {y,(a—b),yz(a—b)} < max{min{y,((b—0) — (0 — a)), y4(0)}, min{yz((b—0) — (0 — a)), vz (0)}}
min {y4(b),yz(b)} < max{min{y,(b—b), ya(0)}, min{yz(b—b), y5(0)}}
min {0.4,0.6} < max{min{y,(0), y(0)}, min{y5(0), y5(0)}}
min{0.4,0.6} < max{min{0.5, 0.5}, min{0.6, 0.6}}
04 < max{0.5,0.6}

0.4 < 0.6is satisfied.

This completes the proof.

C. Theorem 3.3
If A and B is a support intuitionistic fuzzy a-ideal in BCl-algebra X, then ~A is also support intuitionistic fuzzy a-ideal in BCI-
algebra X.
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Proof:
An AIFS A = <X, uu, A4, v4>in Xis called an Anti intuitionistic fuzzy a-ideal of X if
1) £4(0) < pa(X), 24(0) = A4(%), ¥4(0) < y4(X).
1) ta(y—x) < max{ pa((x—z) — (0 = ¥)), Ha(2)}, (VX, ¥, Z € X)

Aa(y=x) = min{ A,((x=2) = (0 = y)), M(2)} (vX Y,z € X) and
1ya(y—x) < 1 —max{y,((x=2) = (0 =), va(@)} (¥x, ¥, 2 € X)
1-ya(y—x) < min{y,((x=2) = (0 = ¥)), va(2)} (vX, y, Z € X).

1) Example: 3.3
Consider a BCl-algebra X = {0, a, b} with the following Cayley table:

_ 0 a B
0 0 b A
A A 0 B
B B a 0
X 0 A B
U 0.3 0.8 0.3
M 0.6 0.3 0.6
Ya 0.6 0.7 0.6

Let x=b, y=a, z=0.
1a(0) < ()= 14(0.3) < p4(0.3),
24(0) = A,(x) = 2,(0.6) = 1,(0.6) and
¥a(0) < ¥4(x) = 7,4(0.6) < 7,(0.6)
Then,  ua(y—x) < max{ u,((x=2) — (0= y)), ua()}
ta(@a—=b) < max{ u,((b—0) — (0 — a)), u4(0)}
1a(0) < max{ u,((b—b), 1a(0)}

ta(0) < max{ 1,(0), 1(0)}

0.3 < max{ 03, 0.3}
0.3<0.3
Ay (y—x) =2 min{2,((x=2) = (0 = y)). 4,(2)} (VX y,Z € X)
A4(@a—b) = min{2,((b—0) — (0 —a)), 2,(0)}
A4 (0) = min{4,(b—b), 2,(0)}

0.6 > min {A,(0), A,(0)}
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0.6 > min {0.6,0.6}

0.6 = 0.6.

And 1-y,(y—x) <1-max{ya((x=2) = (0 =) va(@)} (VX y, Z € X)
1—-ya(a=b) <1 —max{y,((b—0) — (0 —a)), va(0)}
1—=ya(b) =1 —max{y,(b—b), v4(0)}
1—ya(b) =1 —max{y,(0), v4(0)}
1-0.6 < min {0.6,0.6}
05<1-06
0.5< 0.5. This completes the proof.

D. Theorem 3.4

If A and B is a support intuitionistic fuzzy a-ideal in BCl-algebra X, then A X B is also support intuitionistic fuzzy a-ideal in BCI-

algebra X.

Proof:

An AIFS A = <X, uu, A4, v4>in Xis called an Anti intuitionistic fuzzy a-ideal of X if

£a0) < pa(x), pp(0) < pp(x) and
1) max{t,(0), up(0)} < max{ u4(X), us(X)}
Haxg(0) < paxp(X), ¥X€ X.
24(0) = 2,(x), 25(0) = Ag(x) and
min{24(0), 2z(0)} = min {A,(x) , 2a(x)}
Aaxg(0) = Aaxp(X), ¥XE X.
¥a(0) < 74(%), 74(0) < y5(x) and
Max {y4(0) , 5 (0) < max{y,(x) ,¥5(x) }
Yaxs(0) < vaxs(X), ¥XE X.
i) If 14 (y—x) < max{ us((x—2) = (0 - ¥)), 1a(2)} and
up(y—x) < max{ ug((x—2) — (0 - y)), up(2)}
{1aly=x), He(y—1)} < {max{ u,((x—2) — (0 — ), Ua(2)},
max{ up((x—2) — (0 - ), us(2)}}
Maxe(Y—x) < max{{ pa((x=2) = (0 = ¥)). up((x=2) = (0 = yN}{ 1a(2). u(2)}}
Maus(Y—x) < max {usxp((x—2) = (0 = ¥)), naxs(D}-

If A (y—x) = min{ A,((x—2) — (0 —y)), 2,(2)} and
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Ap(y—x) = min{ A3((x~2) — (0 —)), A5(2)}

L (y=x), Ag(y=x)} = {min{ A, ((x~2) = (0 = ¥)), M4 (2)},

min{ Az((x=2) — (0 -¥)), A5(2)}}

(1]
[2]
(3]
[4]
(5]
(6]
[7]
(8]
[9]

Aaxp(y—x) 2 min{{ 4,((x=2z) = (0 = ¥)). {As((x=2) = (0 =y} {1 (2)- 23(2)}}
Aaxg(Y—x) = min{Aaxg((X—2) — (0 — ¥)), Aaxs (2)}-
Ifya(y—x) < max{y,((x—2) — (0 - y)), va(2)} and
Ye(y—x) < max{yz((x—2) — (0 - ¥)), v5(2)}
Waly—x),v(y—x)} < {max{y,((x—2z) — (0 - y)),
Ya(@)}max{ys((x—2) — (0 - y)). vs(2)}}
Yaxg(y—x) < max{{y,((x—z) — (0 —)).vp((x=2) — (O = ¥))} {ra(2)-v(2)}}
Yaxg(y—x) < max{yaxs((x—2) — (0 —¥)), yaxs (2).
Hence AX B is also support intuitionistic fuzzy a-ideal in BCl-algebra X.
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