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ABSTRACT

We applied the direct product concept on the notation of intuitionistic fuzzy semi
d-ideals of d-algebra with the investigation of some theorems. Also, we studied the
notation of direct product of intuitionistic fuzzy topological d-algebra, with the
notation of relatively intuitionistic continuous mapping, on the direct product of
intuitionistic fuzzy topological d-algebra.
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1. Introduction
A d-algebra is the classes of abstract algebra introduced by Negger and Kim [1] as a useful

generalization of BCK-algebra. While the idea of fuzzy set, introduced by Zadeh [2] and Atanassov
[3] generalized it to the concept of intuitionistic fuzzy set. Jun et al. [4] applied this notion on d-
algebra. In another line, Abdullah and Hassan [5] studied the concept of semi d -ideal on d-algebra.
After that, Hasan [6] introduced the concept of intuitionistic fuzzy semi d-ideals. Here, we applied the
direct product concept on the notation of intuitionistic fuzzy semi d-ideals of d-algebra, with several
interesting results. We also studied the notation of the direct product of intuitionistic fuzzy topological
d-algebra.

2. Preliminaries

We will offer here some basic concepts which we need for this study.

Definition (2.1): [1] A d-algebra is a non-empty set H with a constant 0 and a binary operation * with
the conditions below:

i. vxv=0

ii. 0xv=0
ili. vxu=0andux*wv=0,whichimpliesthat v = u,

such that v,u € H. We will referto v xu by vuand v < u iff vu = 0.

*Email: alimathfruit@gmail.com
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Every H or G will denote for a d-algebra in this paper.
Definition (2.2) : [5] We define the semi d-ideal of H as a subset V # @ of H with :
)} v,u €V impliesvu eV,
I) wvueVand ueVimpliesveV, VvueH
Definition (2.3): [2] A fuzzy set w in any set with H # @ is a function w: H — [0,1]. Also, for all
te[0,1], the set w,={veH, w(v)>t} is a level subset of w.
Definition (2.4): [7] We define a fuzzy set w as fuzzy d-subalgebra with the following condition: for
anyv,u € H, w(vu) = min{fw(v), o(v)}.
Definition (2.5): [6] We call the fuzzy set w as a fuzzy semi-d-ideal if these conditions hold :
(FI,) w(vu) = minfw(v), w(w)} and (FI,) w(v) = min{fw(vu), w(w)}, forall v,u € H.
Definition (2.6) [3] : An object S in H is called intuitionistic fuzzy set, with the form S =
{<x,a5(),Bs(v) >: v eEH}, such that as: H — [0,1], Bs: H — [0,1] is the membership degree
(as(v)) and non-membership degree (Bs(v)) Vv € H to the set S, and 0 < as(v) + Bs(v) <1,
VveH.

We will use S = {< ag,Bs >} instead of S = {< v,as(v),Bs(v) >: v € H} and call it IFS for
short.
Definition (2.7)[8]: Let f: H - G be a mapping. If S = {< u, as(w), Bs(u) >: u € G} isan IFS in ,
then £=1(S) isthe IFS in H defined by :

f1S) ={<vf(asw), f1(Bs(v)) >: v € H}
Also, if D = {<v,ap(v),Bp(v) >: v € H}isan IFS in H, then f(D) is denoted by
fD) = {< u, fsup(aD(u));finf(ﬂD (W) >:ue G] , where
Foup(@p (W) = {Supvef'l(u)aD W) if fT1(w ¢ ? and
0 _ oti_lfrwals

fing(Bo(W)) = {”(l)f”ef_l(“)ﬁ’)(v) UI7@#0 toeachued.

otherwais
Definition (2.8) [9] : If D isan IFS in H, then

(oD ={<v,ap(w):veH>}= {<v,ap(v), 1 —ap(v) : vEH >} = {<v,a,(v),ap(v) >}
(i) oD ={<v,1-Bp(w)> veH}= {<v,1-Bp),Bp(v):v € H} = {< v,Bp(v), Bp(v) >}
Definition (2.9) [3] : Let C =< a;, B> and S =< a5, Bs > are IFS of H, then the cartesian
product
C XS =< acXag,Bc X Ps>0f Hx H is define by the following :
(a¢ X ag)(a, b) = min{ac(a), as(b)} and (B¢ X Bs)(a, b) = max{f.(a), Bs(b)},
where (a; X as)(a,b): H X H - [0,1] and (B¢ X Bs)(a,b): H X H — [0,1].
Definition (2.10) [3]: Let C =< a.,Bc > and S =< ag, fs > are [FS of H , forany r,t € [0,1]. The
set U(ac X as,t) ={(v,u) € H X H,(a; X ag)(v,u) =t} is called the upper level of (a, X
as)(v,u) and the set L(B; X Bs,r) = {(v,u) € HX H, (B¢ X Bs)(v,u) =r} is the lower level of
(Bc X Bs)(w,u) .
Definition (2.11) [4]: An IFS D =< ap,Bp > in H is called intuitionistic fuzzy d-algebra with the
conditions ap (vu) = min{a,(v), ap(w)} and B (vu) < max{Bp(v), Bp(w)}, forall v,u € H.
Definition(2.12) [10] : An intuitionistic fuzzy semi d-ideal of H , shortly IFSd — ideal, is an IFS ,
where
D =< ap,Bp >in H satisfies the following inequalities :
(IFSd,) ap(v) = min{ap(vu), ap(w)} and (IFSd;) Bp(v) < max{fp (vu), Bp (W)}
(IFSd3)  ap(vu) = min{fap(v),ap(w)} and  (IFSdy)  Bp(vu) < max{fp(v), Bp (W)},
forallv,u e H.
Proposition(2.13) [4] : Every IFS d-algebra (IFSd — ideal) D =< ap,Bp > of H satisfies the
inequalities ap(0) = ap(v) and Bp(0) < Bp(v) VVEH.
3. Direct product of IFS d-ideal

We apply here the notation of direct product for intuitionistic set on intuitionistic fuzzy d-algebra
and intuitionistic semi d-ideal.
Proposition (3.1) : Let C =<a¢,Bc> and S=<asfs> are IFSd —ideal of H, then
CXS=<oacXas,BcXPs>IisIFSd —ideal of H X H.
proof: We know that for any (a4, b,), (a,, b,) € H X H , we have
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(ac x as)(ay, by) = minfac(ay), as(by)} = min{min{ac(a,a,), ac(az)}, {min{as(b,by), as(b;)}}

= min{min{a.(a,a,), as(b1b,)}, {min{ac(a,), as(b;)}}
= min{(ac X as)(a1a;,b1b,), (a¢ X a’s)((az; bz)}
= min{(ac X as)((apbﬂ: (az’bz)): (ac X
as)((az' bz)}

and
(Bc X Bs)(aq, by) = max{fc(ay), Bs(b1)}
< max{max{f¢(a,a,), Bc(az)},{max{fs(b1by), Bs(b2)}}

= max{max{f¢(a,a,), Bs(b1b2)}, {max{fc(a), Bs(b2)}}
= max{(B¢ X Bs)(a,az, b1b;), (B¢ X ﬁs)((az;bz)}
= max{(B¢ X Bs)((ay, bq1), (az, b2)), (B¢ X
Bs)((az, by)}
Also, we have
(ac x a’s)((apbl)' (az,bz)) min{ac(ay, a;), ac(by, by)}
min{min{ac(a;), ac(a;)}, {min{as(b;), as(b;)}}
min{min{ac(a,), as(b;)},{min{ac(a;), as(b,)}}
= min{(a¢ X as)(ay, by), (a¢c X as)((az, bz)}

and, (B¢ X 55)((‘11: by), (az, bz)) = max{f¢(a, az), Bc(by, by)}

< max{max{f¢(a,), Bc(az)}, {max{Bs(by), Bs(b2)}}

= max{max{f¢(a,), Bs(b1)},{max{f¢(az), fs(b2)}}

= max{(f¢ X Bs)(ay, b1), (Bc X Bs)((az, by)}
Proposition (3.2) : Let C XS =<a;Xas, fc*xXpPs> be an IFSd —ideal of H x H, then
(ac X as)(0,0) = (a¢ X ag)(a,b) and (B¢ X Bs)(0,0) < (B¢ X Bs)(a, b).
Proof : we know that (a. X a5)(0,0) = min{a(0), a5(0)} = min{a,(a), as(b)} = (ac X as)(a, b)
and (B¢ X Bs)(0,0) = max{f:(0), Fs(0)} < max{fc(a), Bs(b)} = (Bc X Bs)(a,b) .
Proposition (3.3) : Let € XS =< a; X as, B¢ X Bs > be an IFSd —ideal of Hx H. If (a,b) <
(x,¥), then (a¢ X as)(a,b) = (ac X as)(x,y) (Bc X Bs)(a,b) < (B X Bs)(x,y) .
Proof : Let (a, b), (x,y) € H X H such that (a, b) < (x,y) . This implies that (a, b)(x,y) = (0,0).
Now, (a¢ x as)((a, b)) = min{(a¢ x as)(a, b)(x,¥), (ac % as)((az, by)}

> min{(a¢ X a5)(0,0), (a¢ X ag)(x,y)}
= (ac X as)(x,y)
and (B¢ x ﬁs)((a' b)) < max{(B¢ X Bs)(a, b)(x,y), (Bc X .b)s)((az'bz)}
< max{(¢ X B5)(0,0), (B¢ X Bs)(x,¥)}

= (Bc X Bs)(x,y)
Lemma (3.4) : Let C XS =< ac X ag, Bc X Bs > be an IFS d — ideal of H x H. If (a,b)(c,d) <

(e, f) holdsin H x H, then (a. X as)(a,b) = min{(a, X as)(c,d), (ac X as)(e, )} and

(Bc % Bs)(a, b) < max{(B; X Bs)(c,d), (Bc X Bs)(e, )}
Proof : Let (a,b),(c,d),(e,f) € Hx H with (a,b)(c,d) < (e, f). Then, ((a b)(c, d))(e f) =

(0,0)
(ac X as)(a,b) = min{(a; X as)(a, b)(c,d), (ac X as)(c,d)}
= min {min{(ac x as) (((@,b)(c,d) )(e. ), (ac x as)(e, )}, (ac X as)(c, d)}
= min{min{(a; X a5)(0,0), (ac X as)(e, )}, (ac X as)(c,d)}
> min{(a¢ X as)(e, ), (ac X as)(c,d)} .
(Bc X Bs)(a, b) < max{(B¢ X Bs)(a, b)(c,d), (Bc X Bs)(c,d)}
< max{max{f x fs (((a,b)(c,d) )(e. 1)), Bc X Bs(e. )}, Be X Bs(c,d)}

< max{max{B¢ X Bs(0,0), Bc X Bs(e, )}, Bc X Bs(c, d)}
= max{f: X Bs(e, f),Bc X PBs(c,d)}. The proof is completed.

v
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Theorem (3.5) : Let € XS =< a¢ X as,fc X Bs > be an IFSd — ideal of H x H, then for any

(a,b), (v1,u), (V5 uy) ..., (Vy,uy) € HX H, such that ( (((a, b)(vl,ul))(vz,uz)) ) (Vp,up) =
(0,0), which implies that (a; X as)(a,b) = min{(a; X as)(v1,uy), (a¢c X ag)(va,uy), ..., (@¢ X
as)(vn' un)} and

(Bc X Bs)(a, b) < max{(B¢ X Bs)(vy,uyp), (Be X ﬁs)(vzﬂiz) » (Be X Bs) (W, un)}

Proof: We can obtain this directly from lemma 3.4 and theorem 3 5.

Lemma (3.6) : Let C XS =< a¢ X as,Bc X fs > be an IFSd — ideal of H x H, theno (C X S) =
{<acXas,ag xag >} isan IFSd — ideal of H X H.

Proof: We know that (a; X as)(a,b) = min{a;(a), ag(b)}, therefore

1 — (a; X ag)(a,b) = min{l —a;(a),1 —a5(b)} Thus,

(ac X ag)(a,b) = 1 —min{a;(a), @s(b)}, moreover we get (a; X as)(a b) = max{a;(a), as(b)}
.Hence,0(C xS) = {< a¢c X as,ac X ag >} isanIFSd — ideal of H X H.

Lemma (3.7) : Let C X S =< a; X ag, B¢ X fs > be an IFSd — ideal of H X H, then ¢ (C X S) =
{< Bc X Bs, Bc X Bs >} isan IFSd — ideal of H x H.

Proof: We know that (8. X Bs)(a,b) = max{f.(a), Bs(b)}, therefore

1- (ﬁc X 35)(61 b) = max{l fc(a),1— ﬁs(b)} Thus,

(Be % Bs)(a,b) = 1 —max{B.(a), Bs(b)}. Moreover, we get (B X ﬁs)(a b) = min{Bc(a), Bs(b)}
.Hence, ¢ (C x S) = {< B¢ x Bs, Bc X Bs >} isan IFSd — ideal of H x H.

From these two lemmas, it is not difficult to verify that the following theorem is valid.

Theorem (3.8) : If C =< a;,Bc > and S =< ag, fs > isan IFSd — ideal of H ,then o (C X S) and

$ (CxS)are IFSd — ideal of H X H.

Theorem (3.9) : Let C =< a., B¢ > and S =< ag, s > are [FS of H, then C X S is IFSd — ideal

of Hx H ifand only if Vr,t€[0,1], U(a,; X as,t), and L(B; X Bs,r) are empty or semi d-ideal of

H X H.

Proof : For C XS =< a; X as,Bc X Bs > is an IFSd — ideal of H x H and U(a; X ag,t) # @ ,

L(Bc X Bs, 1) = @ for any r,t € [0,1]. Let (vy,uq),(vy,uy) € H X H such that (vq,uq)(vy,uy) €

U(ac X ag, t) and (v, u,) € U(ae X ag, t), then (ag % as)((vl,ul)(vz,uz)) > tand

(ac x as)((vy,uz)) = t, which implies that

(ac X aS)((vlJul)) > min{(a¢ X aS)((vl'ul)(UZJuZ))' (ac X as)((vz'uz))} = t,

so that (v4,uq) € U(ac X ag, t). Also, let (v1,uy), (v2,uy) € U(ae X ag, t).

Then (a¢ X as)((v, 1)) = tand (a¢ X as)((v2,uy)) = t,

But (a¢ x as)((vl:ul)(vz'uz)) = min{(a¢ X as)((vpul))' (ac X as)((vz'uz))} =t

SO (v1,u1)(V3,uy) € U(ae X ag, t). Therefore, U(a, X as,t) is semi d-ideal in H X H.

Let (vy,uq),(vy,uy) € HX H such that (vy,uy)(vy,uy) € L(Be X Bs,r) and (v, u,) € L(Be X

Ps, 1), then (B¢ X ﬂs)((v1,u1)(vz'uz)) <rand (B¢ X ﬂs)((vz’uz)) <r,

Then (B¢ X ﬂs)((vz'uz)) < max{(B¢ X ﬁs)((vpuﬂ(vz,uz))’ (Bc % ﬂs)((vz'uz))} <r,

so that (v4,u,) € L(B¢ X Bs,1). Also, let (vq,uy), (v, uy) € L(Be X Bs, ). Then, (B¢ X

Bs)((wy,up)) <rand (Bc x Bs)((va,up)) < 1,50

(Be * Bs) (1, u1) (2, u2)) < max{(Be X Bs)((v1,u1)), (Be X Bs) (v, uz))} <.

Then (v1,u;)(vy,uy) € L(B¢ X Bs, 1). Hence, L(B¢ X Bs, 1) is semi d-ideal in H X H.

In a converse way, assume that for any r,t € [0,1], U(a; X as, t) and L(B¢ X fs, 1) are empty or semi

d-ideal of H x H. V (v;,u;) € H x H Let (a¢ X ag)((vy,wy)) =t and (B¢ X Bs)((vy,uy)) =7 .

Then, (v4,u;) € U(ae X ag,t) N L(Be X Bs, 1) and so U(ae X ag,t) # @ # L(Bc X Bs, 1) .

Since U(a, X ag,t) and L(B¢ X Bs, 1) are semi d-ideal, if there exist (p4,q1), (p2,92) € H X H such

that (ac X as)((p1, q1)) < min{(ac X as)((P1, 41) (P2, 92)), (@c x as)((p2,q2))}, then by taking
to = %((ac X as)((Pl» ‘h)) + min{(ac X as)((Pp Q1)(P2:CI2)), (ac X as)((Pz' CI2))}) ,

we have (a¢ X as)((Pl»‘h)) <t < min{(ac X as)((Pp%)(Pz'QZ)), (ac X as)((Pz:Qz))}-

Hence, (p1,q1) € Uac X as,to), (p1,91) (02,92) € U(ac X as, ty) and (ps,q2) € U(ae X as, ty) -
That is, U(a,. X ag, ty) is not semi d-ideal, which is a contradiction.
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Now, suppose that (a; X ‘1’5)((291» q1) (2, CIZ)) < min{(a¢ X as)((p1,q1)), (a¢ X as)((Pz: QZ))}-
Then, by taking :

to = %((“c X a5)((p1,q1) (P2, 92)) + min{(ac X as)((p1, 1)), (ac X a5)((p2, 42))}), we have

(ac X as)((P1:Q1)(P2'CI2)) <ty < min{(a¢ X aS)((plrQ1))v (ac X as)(@z:‘lz)) -

Hence, (p1,q1), (P2, q2) € Uac X as, toy), but (p1, 41) (P2, q2) € U(ac X as, to).
That is, U(a. X ag, ty) is not semi d-ideal, which is a contradiction.

Now, assume that (py,q1) (P2, q2) € H X H such that :
Be x Bs((p2,2)) > max{Bc x Bs((p1, 41) (P2, 42) ), Be X Bs((p2,q2))}-
By taking rp = %(ﬁc X Bs((p1,41)) + max{Be X Bs((P1, 41) (P2, 42)), Be % Bs((P2, a2))D),

then max{f; X .Bs((Pp q1) (P2, QZ)); Bc X BS((pZ; QZ))} <719 < B¢ X .35((291’ ‘h)) and there are

(P1,91) (02, 92) € L(B¢ X Bs, 1) and (p2, q2) € L(Bc X Bs,10), but (p1,q1) € L(Bc X Bs, 7p), and this
is a contradiction.

Also, if we take (p4, q1), (2, q2) € H X H such that
Be X Bs((p1, 41 (P2, 42)) > max{Bc X Bs((p1, 41)), Be X Bs((P2,92))}
then, by taking r, = %(ﬁc X Bs((p1,41) (P2, 2)) + max{Bc x Bs((p1, 1)), Be % Bs((P2,2))D),

we have max{f; X ﬁs((PL (h)); Be % ﬂs((Pz; QZ))} <sp < B¢ % ﬁs((Pr‘h)(Pz; QZ))- Therefore

(P1, q1), (P2, 42) € L(Bc X Bs, 10), but (p1, q1) (P2, q2) € L(Bc X Bs, 7o), and this is a contradiction.
Theorem (3.10) : Let C X S =< a; X ag, Bc X Bs > be an IFSd — ideal of H X H, then the sets

H“CXS = {(a'b) € H X H: aCXS(aJ b) = aCXS(OJO) and Hﬂcxs = {(a, b) € H X H:.BCXS(al b) =
Bexs(0,0) are semi d-ideal in H X H.
Proof: If we take (a,b),(x,y) €EHXxH , let (a,b)(x,y) € Hy,, and (x,y) € Hy. . . Then,

ac><s((a' b)(x, J/)) = acxs(0,0) = acxs(x,y), SO
acxs(a b) = minfacys((a, b)(x,¥)), acxs(x,¥)} = acxs(0,0).  Knowing that acxs(a,b) =
acxs(0,0) (proposition (3.3)), thus (a, b) € Hy,. .
Let (a,b),(x,y) € Hy,, - Then, acxs(a b) = acxs(x,¥) = acxs(0,0), so acxs((a,b)(x,y)) =
min{acys(a,b), acxs(x,¥)} = acxs(0,0). Knowing that ast((a, b)(x, }’)) = acxs(0,0)
(proposition (3.3)), thus (a, b)(x,y) € Hy,, -
Also, let (a,b)(x,y) €Hg. . and (x,y) € Hp. . . Then, Bexs((a,b)(x,y)) = Bexs(x,y) =
Bexs(0,0), 50 Bexs(a,b) < max{Bexs((a b)(x, ), Bexs(x,¥)} = Bexs(0,0).  Knowing  that
Bexs(a,b) = Bexs(0,0) (proposition (3.3)), o) we get (a,b) € Hg ¢
Let (a,b), (x,y) € Hg_ : Then, Bexs(@ b) = Bexs(x,y) = Bexs(0,0), SO
Bexs((a,b)(x,¥)) < max{Bexs(a, b), Bexs(x,¥)} = Bexs(0,0). Hence, from proposition (3.3), we
get Bexs((a, b)(x,¥)) = Bexs(0,0). Then, (a,b)(x,y) € Hp,, .. Thus, Bexs is semi d-ideal.
The next theorems are easy to prove.
Theorem (3.11): In a d-homorphism f:H X H - G X G, if C X S ise an I[FSd — ideal of G X G, then
f~Y(C x S)isan IFSd — ideal of H X H .
Theorem (3.12): Let f: H X H = G X G be an d-homomorphism and let C x S be a direct product of
IFSCand Sin G X G. If f71(C x §) =< ap-1(¢xs), Br-1(cxs) > 1S an IFSd — ideal in H x H, then
C XS =<acxs Bcxs >isan IFSd — ideal of G X G .
4. Direct product of Intuitionistic fuzzy topological d-algebra

In this section, we apply the concept of direct product for intuitionistic set on the notation of
intuitionistic fuzzy topological d-algebra with some theorems of continues maps.
Definition (4.1) [3] : An intuitionistic fuzzy topology (IFT shortly) on a non-empty set H is a family
$ of IFSs in H that satisfies :
(IFT))0.,1. €%,
(IFT,) 8; N R, € $ forany X,,8, €
(IFT;) Ujea 8; € $ for any family {X; ,i € A} € §.
So, we call the pair (H, $) as an intuitionistic fuzzy topological space (IFTS shortly) and the IFS in $
as an intuitionistic fuzzy open (shortly IFOS) .
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If we have a map f: H — G such that (H, 9), (Y,9) are two IFTS, then f is called intuitionistic fuzzy
continuous (IFC) if the inverse image for any IFS in 9 being IFS in $. Also, if the image for any IFS
in $isan IFS in Y, then we call f as an intuitionistic fuzzy open (IFO). [1]
Definition (4.2) [10] : For anIFS X in an IFTS (H, ), we say that the induced intuitionistic fuzzy
topology (shortly IIFT) on X is a family of IFSs in X such that the intersection of it with X is an IFOS
in H . The IIFTS is denoted by $Hx and (X Hy) is an intuitionistic fuzzy subspace (IFS ub) of (H, $).
Definition (4.3) [10] : Take (X, Hx) and (M, 9y,) as IFSub of IFTSs (H, $) and (G, ), respectively,
with the mapping f: H — G be a mapping. Then, f is a mapping X into M if f(X) c M. Also f is
called relatively intuitionistic fuzzy continuous (RIFC) if, for any IFS V,, in9,,, the intersection
FY(Vp) nRis an IFS in $y ; and f is called relatively intuitionistic fuzzy open (RIFO) if, for any
IFS Uy in $y, the image f(Uy) is IFS in Uy,.
Proposition (4.4) : Let (X X M, Hxxar) and (F x L, 9y ,) be direct products of IFSub of direct
product of IFTSs (H xH,9) and (G X G,9), respectively, and let f:HXH — G X G be an
intuitionistic fuzzy continuous mapping, such that f(X x M) c (F x £). Then, f is RIFC mapping of
(RxM)into (Fx L) .
Proof: Let (U, X V3) (pxr) b€ IFS in 9y , then there exists U X V € 9, such that
Uz X Vo) expy = U X V)N (FX L)
Since f is IFC, so it follows that f~1(U x V) isan IFSin . So
FH (U2 X V) xy) N (RX M) = f7H((UX V)N (FX L)) N (R xXM)
=W xWM)NfFHEXL)NRXM)
= (U x V)N X xM)
i IFS in Hxxar - This completes the proof.
Definition (4.5) : For any H and any order pair (a, b) of H X H, we define the self-map (a, b), of
H x H by (a,b),((x,y)) = (x,y)(a,b) forall (x,y) €EH XH .
Definition (4.6) [10] : For an IFT $ on H, if X is an IFd-algebra with IIFT $y, then we say that X
intuitionistic fuzzy topological d-algebra (IFTd-algebra shortly), if for any A € H, the mapping
A (R, Hx) = (R, Hx), x = xh is relatively intuitionistic fuzzy continuous.
Definition (4.7): For an IFT $ on H, if X, M are IFd-algebras with IIFTs $y, 9, respectively. Then,
N x M is called a direct product of IFTd-algebra if for any (a, b) € H X H the mapping (a, b),: (X X
M, pexar) = (RX M, oesar) » (6, ¥) = (x,¥)(a, b) is relatively intuitionistic fuzzy continuous .
Theorem (4.8): Let §: H — G be a d-homorphism and $, 9 be IFTs on H and G, respectively, such
that § = 6 1(9). If X x M is a direct product of IFTd-algebra in G X G, then §~1(X x M) is an
IFTd-algebrain H X H .
Proof: Suppose that (a,b) € H X H and let U; X V; be IFS in $g-1(xxar)- We know that 5~ lisan IFC
mapping of (H x H, $) into (G X G,9), so we have from (4.4) that § is a IRFC mapping of (6§ 1(X x
M), Hs-1xar)) INtO (X X M, 9yxpr). Note that there exists an IFS U, XV, in Ixxac such that

5§ YU, xV,)=U,; xV;.Then
a(a,b);l((levl))((x: }’)) = Ay, xv, ((a, b)r((x' }’)))
= aulxvi((XJY)(a;b))
= As-1(y,xv,) (6, ¥) (@ b))
= ay,, (8(C 1)@, )
= ay,xr, (6((x,¥))6((a,b)))
and Bq, 7 (0,0 (6 9)) = Buyay ((@ D) ((6,9)))
= Bu,x1, ((x,¥)(a, b))
= Bs-1(u,xv,) (. ¥)(@, b))
= ﬁuszé(5((X,y)(a,b)))
= Bu,xv, (6((x,¥))6((a, b))).
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Since X XM is a direct product of IFTd-algebra in x G , then we have the RIFC mapping

(b1, b2)ri (R X M, Ixxre) = (R X M, Ixsenr)s (V1,Y2) = (71, ¥2) (by, by), for every (by, by) in G X G.
Hence,

U (wsxm) (1) = @y, (8(669)8((@, b))
=y, (80, 0), (8((6. )
= asanri(war) (5(@0))
= A5-1(5((ab)r ((UxV2))) )((x, Y))-
and B =1 ((wyxr)) (6 D) = Buyser, (8(C6)) * 8((a, b)) )
= Buper, (82,5, (8(C 1))

= Bsanys (@) (3(G )

= Bs-1(s((a )i (W2 xv))) )((x' ).
Therefore, (a, b);*((Uy x V1)) = §71(8((a, b);71((U, X V) ).
So, (a, b); 1 ((Uy x V)N 7R x M) =815((a, b))y (U x V) )N 671 (R X M)
isan IFS in @s-1xxs¢) -
Theorem (4.9): For a d-homorphism 6:H — G and £, 9 being IFTs on H and G, respectively, such
that () =9 . If D x C is a direct product of IFTd-algebra in H x H, then §(D x C) is an IFTd-
algebrain G X G .
Proof : We need to show that the mapping (b1, b;),: (6(D X C ), 9sppxcy) = (6(D X C ), Ismpxc) )
V1, ¥2) = (71, y2)(by, by) is relatively intuitionistic fuzzy continuous for every (by,b,) in H X H.
Let (U; X Vi)pxc be IFSin Hpyc.
Then, there exists an IFS U, x V, in ¢ such that (U; X V))pxc = (U XV)ND X C .
Since & is one-one, it follows that §((Uy X Vi)pxc) =8((UXV)ND xC)=68((UxV))N
8(D x C), whichis an IFS in 95pxcy - This shows that § is RIFO.
Let (Uy X Vi)pxc be an IFS in dspxcy - Since & is surjective , so we have for every (by,b,) inG X G

, there exists (a4, a,) in H X H such that (by,b,) = 6((a1,a2)) . Hence,
“6‘1((b1,b2>;1(<uzszstxc))((x’ ) = Coss(aran); SN (C30)
= T5((an.a2), (U2xV)s(0xc) (8()
= AU, xV)smx0) (5((% az)), (5((x. y))))
= Um0 (86 )) * 8((a1,02)))

= a(UZXVz)d(DxC) (5((3(, y) * (a4, aZ)))
= “6‘1((U2><V2)5(Dxc))((x' y) * (apaz))

= 51 (@132 ((1,9)))
- a(al,az);l((s_l((UzXVZ)S(DXc)))((x’ )
AN B0, b7 (Wx5000)) ) = Bt 5((anan) (@2x500mep (5 9)
= Po((ana)  (xv)snc) CE3)
= Bwaswxc (5 ((ar,02)), (8(x y))))
= Bupmsone (66 1)) * 8((a1,a2)) )

= Buismee (8(009) * (a1,a2)))
= B‘s_l((U2XV2)6(Dxc))((x’ y) * (ay, aZ))
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- B5—1((U2XV2)5(Dxc)) ((al' aZ)r((x' }I)))
B B(al'az);1<a_1((UZXVz)zS(DxC)))((x' y))

Therefore, 5+ ((bpbz);l((Uz X VZ)S(DXC)) = (ay, ax)7" (5_1((U2 X Vz)a(Dxc)))-

By hypothesis, the mapping (ar,a)yi (D X €, $pxc) = (6D X C),Isoxcy), (%) =
(x,y)(as,az) is RIFC and § is RIFC map such that &: (D X C,9pxc) = (6(D X C ), Isppxc) )
Thus,

57t ((bpbz);l((Uz X Vz)a(Dxc)) N (D xC) = (ay,az);" (5_1((U2 X Vz)d(Dxc))) N (D xC) is an

IFSin $pxc -
Since 6 is RIFO, then

5 (67 (B b7 (U2 X Vadsoxc) ) 1 (0 X ©)) = (b1, ) (Vs X Va)scome) 0 8((D X )

i IFS in Ypy . This completes the proof.
Conclusions

We showed in this paper that the definition of relatively intuitionistic fuzzy continuous has led us
to define the notation of the direct product of intuitionistic fuzzy topological d-algebra. We also found
that the homomorphism map & provides the notion that the primage for the direct product of
intuitionistic fuzzy topological d-algebra is also a direct product of intuitionistic fuzzy topological d-
algebra. Also, the image for the direct product of intuitionistic fuzzy topological d-algebra is a direct
product of intuitionistic fuzzy topological d-algebra.
We believe that this work can enhance further studies in this field for the generation of direct products
of finite and infinite intuitionistic fuzzy semi d-ideals on d-algebra as well as intuitionistic topological
d-algebra. We hope that this work can impact upcoming research in this field or in other algebraic
structures.
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