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Abstract: The concept of intuitionistic fuzzy dot d-ideals in d-algebra is introduced. Intuitionistic fuzzy dot subalgebra of d-algebra
is defined. Some important results in respect of intuitionistic fuzzy d-ideal, intuitionistic fuzzy dot d-ideals are derived. Effect of
Attanasov’s operators [, { and F, g on intuitionistic fuzzy dot d-ideals are studied. Some properties of intuitionistic fuzzy dot d-ideals
under homomorphism are investigated.
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1 Introduction

The notion of fuzzy subset of a set was introduced by Zadeh [12] in 1965, since then researchers have been engrossed in
extending the concepts and results of every concept of mathematics to boarder framework of fuzzy setting. Imai and Iseki
[6] introduced BCK-algebras as a generalization of notion of the concept of set theoretic difference and propositional
calculus and in the same year Iseki [7] introduced the notion of BCI-algebra which is a generalization of BCK-algebra.
Xi[10] applied the concept of fuzzy set to BCK-algebra and introduced fuzzy subalgebra and fuzzy ideals in BCK-
algebra. In 1996, Neggers and Kim [9] introduced the class of d-algebras which is a generalisation of BCK-algebras and
investigated relation between d-algebras and BCK-algebras. Akram and Dar[1] introduced the concepts fuzzy d-algebra,
fuzzy subalgebra and fuzzy d-ideals of d-algebra. The notion of a fuzzy dot subalgebra of d-algebra were introduced in
[8] by Kim. Al-Shehrie[2] introduced the notion of fuzzy dot d-ideals of a d-algebra. Yun et al. [11] applied the concept
of intuitionistic fuzzy set to d-algebra and defined intuitionistic fuzzy d-algebra and intuitionistic fuzzy topological d-
algebra. Here in this paper, we introduced the notion of intuitionistic fuzzy dot subalgebra and intuitionistic fuzzy dot

d-ideals of d-algebra and we investigated several interesting properties.

2 Preliminaries

Definition 1. [2] A d-algebra is a non-empty set X with a constant 0 and a binary operation * satisfying the following

axioms:
(i) xxx=0
(i) 0xx=0

(iil) xxy=0andy*x=0=>x=yforallx,y € X.

For brevity we also call X a d-algebra.
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Definition 2. [2] A non-empty subset S of a d-algebra X is called a subalgebra of X if xxy € S, for all x,y € S.

Definition 3. [2] A nonempty subset I of a d-algebra X is called an ideal of X if

i 0el
(i) xxyelandyel=xcl
(i) x€landye X = xxyecl.

Definition 4. [2] A fuzzy subset U of X is called a fuzzy dot subalgebra of a d-algebra X if for all
X,y €X, u(xxy) > p(x).u(y), where . (dot) denotes ordinary multiplication.

Definition 5. [2] A fuzzy subset 1 of X is called a fuzzy d-ideal of X if it satisfies the following conditions:

(i) u(0)>pu(x)
(i) p(x) = min{p(xxy),1n(y)}
(i) pe(xxy) > min{p(x), 1 (y)}.

Definition 6. [2] A fuzzy subset Ll of X is called a fuzzy dot d-ideal of X if it satisfies the following conditions:

) u(0) > p(x)
(i) p(x) = pxxy).puy)
(i) p(xxy) > u(x).u(y) forall x,y € X.

Definition 7. An intuitionistic fuzzy set (IFS) A of a d-algebra X is an object of the form A = { < x, s (x), va(x) > |x € X },
where a1 X — [0,1] and v4 : X — [0, 1] with the condition 0 < g (x) + va(x) < 1,Vx € X. The numbers 14 (x) and v4(x)
denote respectively the degree of membership and the degree of non-membership of the element x in set A. For the sake
of simplicity, we shall use the symbol A = (Ua, Va) for the intuitionistic fuzzy set A = {< x, s (x),va(x) > | x € X}. The
Sunction ma(x) =1 — pa(x) — va(x) for all x € X. Here ma(x) is called the degree of hesitance of x € A.

Definition 8. If A = {< x, a(x), va(x) > |x € X} and B = {< x, ug(x), vp(x) > |x € X} are any two IFS of a set X, then
A C Bifand only if for all x € X, ia(x) < pp(x) and v4(x) > vg(x),
A =B ifand only if for all x € X, s (x) = ug(x) and va(x) = vg(x),
ANB={<x,(anug)(x),(vaUvg)(x) > |x € X},

where (pa N pp)(x) = mm{.U—A( )s t(x)} and (va Uvp)(x) = max{va (), va(x)},
AUB={<x,(laUug)(x),(vanve)(x) > |x € X},

where (s U Ug)(x) = max{uA( ), up(x)} and (vaNvg)(x) = min{va(x), va(x)}.

Definition 9. [2] An intuitionistic fuzzy set A = {< x,1a(x),va(x) > |x € X} of d-algebra X is called an intuitionistic
fuzzy subalgebra of X if it satisfies the following conditions:

() pa(xery) = minfpa (x), 1(y)}
(i) va(xxy) <max{va(x),va(y)} forall x,y € X.

Definition 10. An intuitionistic fuzzy set A = {< x, s (x),va(x) > |x € X} of d-algebra X is called an intuitionistic fuzzy
d-ideal of X if it satisfies the following conditions:

1) ua(0) > pa(x)

() pa(x) = min{pa(oxy), f(v)}
(i) pa(xxy) > min{pa(x),usa(y)} forall x,y € X.
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(iv) va(0) < va(x)
(V) Va(x) < max{va(exy), n(y)}
(vi) va(xxy) <max{va(x),va(y)} forall x,y € X.

Definition 11. For any IFS A = {< x, s (x),va(x) > |x € X} of X and o € [01], the operator O : IFS(X) — IFS(X),
IFS(X) = IFS(X),Dy : IFS(X) — IFS(X) are defined as

1.O(A) = {<x,ua(x),1 — pa(x) > |x € X} is called necessity operator

2. O(A) = {<x,1—va(x),va(x) > |x € X} is called possibility operator

3. Do (A) = {< x, s (x) + ama (x), va(x) + (1 — &) ma (x) > |x € X} is called a-Model operator.
Clearly J(A) C A C $(A) and the equality hold, when A is a fuzzy set also Do(A) = O(A) and D1 (A) = $(A). Therefore
the a-Model operator Dy (A) is an extension of necessity operator (J(A) and possibility operator {(A).

Definition 12. For any IFS A = {< x, us (x),Va(x) > |x € X} of X and for any o, € [01] such that oo+ < 1, the (a, B)-
model operator Fo g : IFS(X) — IFS(X) is defined as Fy g(A) = {< x, Ha(x) + 0t7a (x), Va (x) + B4 (x) > |x € X }, where
7a(x) = 1 — pa(x) — va(x) for all x € X. Therefore we can write

Fop(A) as Fo g(A)(x) = (UF, 5(4)(%), VF, 5(4) (X))

where U, ;(x) = Ha(x) + a7s(x) and VEyp @) (X)) = va(x) + Bra(x).

Clearly, Fy 1 (A) =0(A),Fi0(A) = O(A) and Fy1—o(A) = Dg(A).

Remark. If X and Y be two d-algebras, then X x X is also a d-algebra under the binary operation '+’ defined in X x X by
(x,3) % (p,q) = (xx p,y*q) forall (x,y), (p,q) € X x X.

Definition 13. Let X and Y be two non empty sets and f : X — Y be a mapping. Let A and B be IFS’s of X and Y
respectively . Then the image of A under the map f is denoted by f(A) and is defined by f(A)y = (ls(a)Y; V(a)y), where

Hra) () = Vil x e SE0N Vi () = Mva)zxe [0

0 otherwise 1 otherwise

also pre image of B under f is denoted by f~'(B) and is defined as

FH B = (1) (00, Vi1 () = (B (f (1), va(f (x))):Vx € X.

Remark: Note that [ia(x) < fya)(f(x)) and va(x) > vea)(f(x)) Vx € X however equality hold when the map f is

bijective.
Definition 14. Ler A =< U4, V4 > be intuitionistic fuzzy subset of X and o, € [0,1] then (o, B) cut set of A is
Aap) = x[x€X,ua(x) > a and va(x) < B}

Lemma 1. Ifa,b,c,d € [0, 1], then

-min{a,b} > a.b
-max{a,b} <a+b—a.b
-min{a.b,c.d} > min{a,c}.min{b,d}.

3 Intuitionistic fuzzy dot d-ideals of d-algebras

Definition 15. An intuitionistic fuzzy set A = {< x,Ua(x),Va(x) > |x € X} of d-algebra X is called an intuitionistic fuzzy
dot subalgebra of X if it satisfies the following conditions:
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() palery) > ua(x).p(y)
(i) valr*y) < va(x)+va(y) —va(x).va(y) forall x,y € X.

Definition 16. An intuitionistic fuzzy set A = {< x, s (x),va(x) > |x € X} of d-algebra X is called an intuitionistic fuzzy
dot d-ideal of X if it satisfies the following conditions:

(i) 1a(0) = pa(x)
(i) pa(x) > pa(xxy)-p(y)
(i) pa(xxy) > pa(x).ua(y) forall x,y € X.
(iv) va(0) < va(x)
(V) va(x) < va(x*y)+va(y) — valx*y).va(y)
(Vi) Va(xxy) < va(x) +va(y) = va(x).va(y) forall x,y € X.

Example 1. Consider d-algebra X = {0,a,b,c} with the following cayley table.

*

O | Tl | OO
O |T|Io|OoO| e
o Oo|lo|Oo|T
S|lo|Im | OO0

0
a
b
c

The intuitionistic fuzzy subset A = {< x, s (x), va(x) > [x € X} given by pa(0) = ua(b) = 0.6, s (a) = pa(c) = 0.5 and
v4(0) = va(a) = 0.3, v4(b) = va(c) = 0.4 then it is easy to verify that A = {< 4 (x), va(x) >} is an intuitionistic fuzzy
dot d-ideal of X.

Theorem 1. Every intuitionistic fuzzy d-ideal of d algebra X is an intuitionistic fuzzy dot d-ideal of X.

Proof. Let A = {< x, s (x), va(x) > |x € X} be an intuitionistic fuzzy d-ideal of X, therefore we have

(i) 1a(0) = pa(x)

i) pa(x) > min{its (3, 1a )}

(iil) pa(xxy) > min{pa(x), ua(y)} for all x,y € X.
@{iv) vy (O) < vy (x)

V) Va(x) < mar{va(eey),n()}

(vi) va(xxy) <max{va(x),va(y)} forall x,y € X.

Now pa(x) > min{ua(x*y),u(y)}
Also v4(x) < max{va(xxy),u(y)}
Ua(y) — va(x).va(y) for all x,y € X.
Hence the proof.

4 (69)-(y) and pua () > min{pa (2).4 ()} > fa (0)- 4 () for all x,y € X.

> W
< valxsxy) 4+ Ha(y) = valxxy).va(y) and va(x+y) < max{va(x),va(y)} < va(x) +

Remark. The converse of Theorem 1 is not true as shown in following Example.

Example 2. Consider d-algebra X = {0,a,b} with the following cayley table.

*10|lal|b
00|00
al/b|0O|Db
blaja]|O0
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The intuitionistic fuzzy subset A = {< x, ta(x),va(x) > |x € X} given by us(0) = 0.6,u4(a) = 0.4, 14(b) = 0.5 and
v4(0) = 0.4,v4(a) = 0.6,v4(b) = 0.5 then A =< s, V4 > is an IF dot d-ideal of X. But A =< U4, V4 > is not an IF
d-ideal of X. Since 4 (a) = 0.4 2 min{ua(axb),us(b)} = min{ua(b),ua(b)} =0.5.

Theorem 2. Every intuitionistic fuzzy dot d-ideal of a d algebra X is an intuitionistic fuzzy dot subalgebra of X.
Remark.The converse of Theorem 2 is not true as shown in following Example.

Example 3. Consider d-algebra X as in Example 2 and intuitionistic fuzzy subset A = {< x, 14 (x), V4 (x) > |x € X } given
by a(0) = 0.3,u4(a) = 0.5, us(b) = 0.4 and v4(0) = 0.4,v4(a) = 0.5,v4(b) = 0.3 then it can be easily verified that
A =< U4, Vs > is an IF dot subalgebra of X . But A =< U, V4 > is not an IF dot d ideal X. Since ps(0) = 0.3 7 ua(a) =
0.5 and v4(0) = 0.4 £ pa(b) = 0.3.

Lemma 2. Ifa,b, p,q € [01], then
max(a+b—a.b,p+q— p.g < max(a,p) + max(b,q) — max(a,p).max(b,q) < 1 and the equality holds only when a =

Theorem 3. If A = {< x, a(x),va(x) > |x € X} and B = {< x,up(x),vg(x) > |x € X} are two intuitionistic fuzzy dot
d-ideals of X d-algebra X, Then (AN B) is also an intuitionistic fuzzy dot d-ideal of X.

Proof. We have ANB = {< x, (Ua N Ug)(x), (vaUVvp)(x) > |x € X},

where (Ua N ) (x) = min{ua (x), p(x)} and (va U vg)(x) = max{va(x),vg(x)}
Letx,y € X, then

(i)(ua N pp)(0) = min{pa(0), up(0)}
= min{y14(0), up(0)}
> min{fia (x), up(x)}
= (Ha N ) (x)

= (aNpp)(0) = (HaNps)(x)

(ii)(va Uvp)(0) = max{v4(0),v5(0)}
= max{v4(0),v5(0)}

)

< max{va(x),vg(x)}

X

X

VAUVB

)(x)
= (vaUvg)(0) < (vaUvp)(x)
(iii) (a N pp) (x) = min{pia(x), up(x)}

> min{pa (xxy)-Ha(y), up(x*y).up(y) }
> min{pa (x*y), up(xxy) }min{pa(y), us(y)}}
= (Ha N pp)(xxy).(Ha M) (¥) }}

= (HaNup)(x) = (Ha O up)(xxy).(Ha N pig) () }}-
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(iv) (vaUvg)(x)
=max{v4(x), vp(x)}
< max{Va(x*y) +Va(y) = va(x*y).va(y), va(x+y) + va(y) — va(x+y).vs(y)}
<max{va(xxy),vg(x*y)} +max{va(y), ve(y)} — max{va(xxy),vg(x*y)}.max{va(y),vs(y)}. By Lemma 2
= (vaUvp)(xxy)+ (vaUvg)(y) — (vaUVp)(x*y).(vaUVg)(y).

= (vaUVs)(x) < (vaUvg)(xxy)+(vaUVp)(y) = (VaUVs)(x*y).(vaUvg)(y).

(V)(a N pp) (xxy) = min{pa (x+y), pp(x*y)}
> min{fa (x)-pa(y) }, Mg (x). 1 (y) }
> min{pia(x), pp(x) }.min{pia(y), up(y) }
= (a N pg) ()} (Ha U ) (v) }

= (a N p)(xxy) > (Ha M) (x).(a N ps) (9)}-

X

X

(vi) (vaUvg)(xx*y)
=max{Vva(xxy),vg(x*y)}
< max{Va(x) +va(y) — va(x).va(y), va(x) + va(y) — vg(x).ve(y)}
< max{va(x), va(x)} + max{va(»),va(»)} — max{va(x), va(x)} max{va(y), vs(+)}. By Lemma 2
= (vaUvg)(x)+ (vaUvg)(y) — (vaUVg)(x).(vaU VB)(y).

= (VaUVp)(x*y) < (vaUvg)(x)+(vaUVp)(y) — (VaUVs)(x).(vaUVs)(y)-

Hence (AN B) is also an intuitionistic fuzzy dot d-ideal of X.

Theorem 4. IF Cy, g(A) = {x € X | pa(x) > &, va(x) < B} is an ideal of X, then A =< Uy, V4 > is an intuitionistic fuzzy
dot d-ideal of X, where a, 3 € [0, 1].

Proof. Let Cy g(A) is an ideal. To prove A =< 14, V4 > is an intuitionistic fuzzy dot d-ideal of X. In view of Theorem 1
it is enough to show that A =< 4, V4 > is an intuitionistic fuzzy d-ideal of X.

Let x € X such that us(x) = o. Also since 0 € Cy g(A).

Therefore 14 (0) > a = ua(x).

Let xxy,y € X, such that g4 (x+y) = o, s (y) = y where o < 7.

Then (x*y),y € Cyg(A). Since Cy g (A) is an ideal.

Therefore x € Cy, g(A), which implies

pa(x) = o =min{a,y} = min{pa(x*y), pa(y)}-

Again let x,y € X such that ua (x) = &, s (y) = y where < y Then x,y € C, g(A) Since Cy g(A) is an ideal Therefore
x*y € Cq p(A), which implies

tae<y) = @ = min{e, vk = min{ia (x), 1 ()}

Similarly we can prove v4(0) < v4(x)

Va(x) < max{va(x*y),va(y)} and

Va(xy) < max{va(x), va(y) .
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Theorem 5. [fA = {< x, Ua(x), Va(x) > |x € X} is an intuitionistic fuzzy dot d-ideals of d-algebra X, Then A and OA is
also an intuitionistic fuzzy dot d-ideal of X.

Proof. We have UA = {< x, ua (x), s (x) > |x € X},
QA = {< x,V4(x),va(x) > |x € X},
To prove [JA is an intuitionistic fuzzy dot d-ideal of X. Let x,y € X, then

(0) > palx)
(0) <1—palx)
(0) <Halx)
() = malrxy)-pa(y)
(x) =1—pa(x)
< 1= palxxy).ta(y)
= 1= pa (o y) + 1= pa(y) = (1= pax5y))-(1 = pa(y))-
= A (xy) + Ha(y) — Ba(xxy) Ha(y)
Again here, Ualxxy) > pa(x).ua(y)
Ha(xxy) =1—pa(xxy)
< 1= () y)
=1—=pa(x) +1=pay) = (1= pa(x).(1 = pa(y))
= Ba(x) + Ha(y) — Ha(x)-Ha(y)-

2%
Ha
and, Ha
Tix

To prove QA is an intuitionistic fuzzy dot d-ideal of X. Let x,y € X, then

va(0) <va(x)
1=va(0) >1—va(x)
Va(0) = Va(x).
Here, Va(x) <valxxy)+va(y) — valxxy).va(y)
Va(x) =1-va(x)
2 1= va(x*y) = va(y) + Valry).va(y)
= (1= va(x*y)).(1=va(y))
= Va(x#y).Va(y).
Again here, Va(xxy) < va(x)+valy) —va(x).valy)

Va(x*xy) =1—va(xx*y)

> 1= va(x) = va(y) + va(x).va(y)
=(1=va(x)).(1 =va(y))
=Va(x).Va(y)-

Remark. The converse of Theorem 5 is not true as shown in following Example.
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Example 4. Consider d-algebra X as in Example 2 and an intuitionistic fuzzy subset A = {< x, t4(x),va(x) > |x € X}
given by 14 (0) = 0.6, 4 (a) = 0.5, 14 (b) = 0.4 and v4(0) = 0.2, v4(a) = 0.3,v4(b) = 0.5 then it can be easily verified
that A = {< ma®x),walx) >} is not an IF dot d-ideal of X . Since
Va(b) = 0.5 £ vo(bx0) 4+ v4(0) — va(b % 0).v4(0) = va(a) + va(0) — v4(a).v4(0) = 0.2 + 0.3 — 0.06 = 0.44. But
OA = {< pa(x),a(x) >} is given by s (0) = 0.6, pa(a) = 0.5, ua(b) = 0.4 and 14 (0) = 0.4, 14 (a) = 0.5, 14 (b) = 0.6
is an IF dot d ideal X.

Again  consider an intuitionistic fuzzy subset A = {< x,pa(x),va(x) > |x € X} given by

1a(0) = 0.6, u4(a) = 0.5,u4(b) = 0.1 and v4(0) = 0.4,v4(a) = 0.5,v4(b) = 0.6 then it can be easily verified that

A = {< wmkx),wakx) >} is not an IF dot d-ideal of X . Since
ua(d) = 0.1 2 ua(b *0).14(0) = pa(a).ua(0) = 0.5.0.6 = 0.3. But 0A = {< V4(x),va(x) >} is given by
Va(0) = 0.6, Va(a) = 0.5, V(b) = 0.4 and v4(0) = 0.4, v4(a) = 0.5,v4(b) = 0.6 is an IF dot d ideal X.

Theorem 6. [f A =< U, Va > is an IF d-ideal of d-algebra X, then F, g(A) is also an IF d- ideal X.

Proof. Let x € X, then Fy g(x) = (,upa_ﬁ @) (%), vFaﬁ(A)(x)) where lir, () (x) = pa(x) + oema (x) and VEup (4) (%) = va(x) +
Ba(x). Now

Ty (0) > HE, (@) (x)

Similarly we can prove

“FaB(A)(x)

= Ha(x) +ama (x)

= pa(x) + a(1 = pa(x) = va(x))

=0+ (1 —o)ps(x) — ava(x)

> o+ (1 — o)min(pa((x+y), ta(y)) — amax(va((xxy), va(y))

> of1 —max(va((x+y),va(y))} + (1 — a)min(ua((xy), Ha(y))

> omin(1 —va((x#y), 1 =va(y))} + (1 = @)min(ua((x+y), ta(y))

= min{o(1—va((xxy))+ (1= o)pa((xxy), a(l=va(y) + (1 —a)ua(y)}

> min{pia((x*y) + (1 = pa((xxy) = va((x*y)), ta(y) + (1 — pa(y) — va(y))}
> mi

”{.UFM () ((xxy), HE, g(4) )}
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" HE, g(A) (x) > min{“Fa‘B(A) ((xxy), ME, 5(A) )}

Similarly we can prove

VE, 5(a)(X) < max{Vr, ga)((x*¥),VE, 5a)(9)}-

HFM(A)(X*)’)
= a(xxy)+ omy (x*y)
= pa(x#y) + (1 — pa(xxy) — va(xxy))

=a+(1—-a)ualxxy) —ova(x*y)

> o+ (1 — a)min(pia(x), pa(y)) — emax(va(x), va(y))
= {1 =max(va(x),va(y))} + (1 — a)min(pia(x), ta(y))
= amin(1 = va(x),1=va(y))} + (1 — a)min(ua(x), pa(y))

= min{ot(1 = va(x)) + (1 = &) ua (x), (1 = va(y)) + (1 — ) pa(y)}
= min{pa (x) + ot(1 — pa(x) = va(x)), a(y) + (1 — pa(y) = va(y))}
= min{ g, ;a)(x), HF, 5(a) (¥)}-

S HE, (4) (xxy) > min{.uFa,ﬁ(A)(x)aﬂFaﬁ @O}

Similarly we can prove
VE, p(a)(xxy) < max{Vp, 5(4)(x), VE, 54) ()}
Hence Fy g(A) is an IF d-ideal of BG-algebra X.
Theorem 7. If A =< U, Va > is an IF d-ideal of d-algebra X, then Fy, g(A) is also an IF dot d- ideal X.
Proof. 1t follows from Theorem 6 and Theorem 1.
Remark. The converse of Theorem 6 is not true as shown in following Example.

Example 5. Consider d-algebra X as in Example 2 and intuitionistic fuzzy subset A = {< x, 14 (x), V4 (x) > |x € X } given
by ta(0) = 0.55, us(a) = 0.6, us(b) = 0.5 and v4(0) = 0.3, v4(a) = 0.4, v4(b) = 0.35 then A is not an IF d- ideal of X,
since Ua(0) =0.55 7 pa(a) = 0.6. But 14 (0) = 0.1, 74 (a) = 0.0, 4 (b) = 0.15, take ¢ = 0.6, = 0.3 then g . . (4)(0) =
0.61, Hry g 05(4) (@) = 0.6, L5y 50y (B) = 0.59 and Vi, 1) (0) = 033, Vi o 4y (@) = 0.4, Vi () (b) = 0.395. Then it
is easy to verify that {6 0.3(A) is also an IF dot d- ideal X.

4 Homomorphism of d-algebras and intuitionistic fuzzy dot d-ideals

Definition 17. Let X and X' be two d-algebras, then a mapping f : X — X'is said to be homomorphism if f(x*y) =
Fx)x f(y)Vx,y € X.

Theorem 8. Let X and X' be two d-algebras and f : X — X' be a homomorphism. Then f(0) =
Proof. Let x € X therefore f(x) € X'. Now f(0) = f(x*x) = f(x)* f(x) =0x0=0".

Theorem 9. Let f : X — X' be an onto homomorphism of d-algebras, Let A be an intuitionistic fuzzy dot d-ideal of X',
then the pre-image f~! (A) of A under f is an intuitionistic fuzzy dot d-ideal of X.
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Proof. f~'(A) is defined as

A =7 s va) () = (7 Ba), S (va)) @) = (7 (1) (), (va) () = ((Ba) f(x), (Va) £ (x))¥x € X

Therefore,  f~'(ua)(0) > f ' (ua)(x)
S (ua

f
Therefore, £ (ua)(x) > f~ (ua) (x %) ua) ()
7 (a)(xxy) = o

f
Therefore, f~'(ua)(xxy) > f!
Also £ va)(0) =vaf(0

f
Therefore, f_l(vA)(O) < f!
S va) () = vaf(x)
x) % f(0) +vaf(y) = va(f(x) = f(y

x*y)) +vaf(y) = va(f(x*y)).vaf

)-vaf(y)

f
Therefore,  f~'(va)(x) < f°!
F(va)(xxy) =vaf

SVaf(x) +vaf(y) —vaf(x).vaf(y)
= va) @)+ £ ) ) = 7 (va) (). F 7 (va) ()
FHva)xy) < va) @)+ va) ) = £ (va) () (va) ().

Hence f~!(A) is an intuitionistic fuzzy dot d-ideal of X.

Theorem 10. An onto homomorphic image of an intuitionistic fuzzy dot d-ideal with the sup & inf property is an
intuitionistic fuzzy dot d-ideal.
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Proof. Let f : X — X’ be an onto homomorphism of d-algebras, A = {< x, s (x), va(x) > |x € X} be an intuitionistic
fuzzy dot d-ideal of X, and f(A) be the image of A under f. To prove f(A) is an intuitionistic fuzzy dot d-ideal of X’

FUO) = sup pu(z) =p(0) > () Vrex
zef~1(0)

= f(W)(0) > sup p(z)=f(u)() v ex’.
zef~1(x')

Let x2,y, € X’ be any elements, as f is onto, there exists unique x;,y; € X such that f(x;) = x2, f(y1) = y2, and f(x; *
yi) = f(x1) x f(y1) =x2%y2. Now f(A)(x2) = (Hp(a)(x2), Via)(x2)). But tra)(x2) = Sup e p1(y,) Ha(z) = Ma(t), where
f@t)=x2=f(x1) =t =xi.
Kray(x2) = Ha(t) = Ha(x1)

> pia (1 1) pa(y1)

> W) S (e yn)-fpay f(n)

= Lp(a) (X2 %y2)-Kp(a)ya-

Hpay(2xy2) = sup  pa(z)

z€f H(xa*y2)
= ua(r), wheref(r) =x2xy2 = f(x1)* f(y1) = f(x1 %y1)
= Ua(x1*y1)
> pa(xn)-pa(y1)
> Wpa) S (xn)-Kpa)f (1)
= Hy(a)(x2)-Hpa)(v2)-

FVO) = inf v(Ez)=v(0)<v(x) YxeX
ef(0)

= f(V)(0) < inf v(z)=f(v)) W ex'
ef 1)

Vi (x2) = _nf va(2)

=va(t), wheref(r) =x2 = f(x1)

= Vva(x1)

<valxrxy1) +va(yr) — va(xr+y1)-va(yr)
V) f e y1) + Vi) (01) = V) (31 %31)- Vi) (1)
= Vi) (2% y2) + V) (02) = V@) (2 %y2) - Via) (01)-

\% X2 %yp) = inf Val(z
f<A)( ) zef 1 (xa%y2) @

=), wheref(t) =xaxys = f(x1)*f(y1) = fx1%y1)
= Vva(xr*y1)

< valxr) +ua() = va(xr).va(nn)

< Ve f () + Ve f ) = Ve f (1) -Vea f ()

= V() (02) + Viea) (02) = Vi) (%2) - Vi) f((72))-
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Hence from above f(A) is an intuitionistic fuzzy dot d-ideal of X.

5 Conclusions

In this paper, we have studied intuitionistic fuzzy dot d-ideals of d-algebras and obtained some interesting results. We
have shown that intersection of any two intuitionistic fuzzy dot d-ideals is a intuitionistic fuzzy dot d-ideal. Intuitionistic
fuzzy dot d-ideals is invarient under model operators [J,<> and F, g. By using same idea, we can define intuitionistic
fuzzy dot d-ideal in other algebric systems such as BCK/BCI/BG/BF-algebras etc.
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