HOMOMORPHISM AND ANTI-HOMOMORPHISM OF Q-INTUITIONISTIC L-FUZZY NORMAL ¢-
SUBSEMIRING OF AN ¢-SEMIRING
Section: Research Paper
ISSN 2063-5346

HOMOMORPHISM AND ANTI-HOMOMORPHISM
OF Q-INTUITIONISTIC L-FUZZY NORMAL £-SUBSEMIRING

OF AN €-SEMIRING

R.Arokiaraj', V.Saravanan? and J.Jon Arockiaraj®
! Department of Mathematics, Rajiv Gandhi College of Engineering & Technology
Pondicherry-607403. India.

Email: arokiamaths89@yahoo.com

? Department of Mathematics, FEAT, Annamalai University,

Annamalainagar - 608002 ,Tamil Nadu, India.
Email: saravanan_aumaths@yahoo.com
* Department of Mathematics, St. Joseph’s College of Arts & Science,
Cuddalore -607001, Tamil Nadu, India.

Email: jonarockiaraj@gmail.com

ABSTRACT: In this paper, we introduce the notion of Q-intuitionistic L -fuzzy € -subsemiring of a € -
semiring is introduced in this study. We attempted to investigate the algebraic character of £ -semiring.
We also studied the primary theorem for homomorphism and anti-homomorphism, as well as some

aspects of Q-intuitionistic L -fuzzy normal € -subsemiring of an £ -semiring.
2000 AMS Subiject classification: 03F55, 20N25, 08A72.

KEY WORDS: fuzzy subset, (Q, L)-fuzzy subset, (Q,L)-fuzzy £-subsemiring, Q-intuitionistic L-fuzzy
subset, Q-intuitionistic L-fuzzy normal (-subsemiring, Q-intuitionistic L-fuzzy relation, Product of Q-

intuitionistic L-fuzzy subsets, Q-intuitionistic L-fuzzy characteristic £-subsemiring.

INTRODUCTION: Following L.A.Zadeh's presentation of fuzzy sets [25], various academics
investigated the generalisation of the concept of fuzzy sets. Dedekind first defined the concept of
lattice in 1897, and Birkhofft, G.,[7,8] further extended it. Boole created Boolean algebra, which
was comparable to a special type of lattice called a Boolean ring with identity. This connection
was established between lattice theory and modern algebra as a result of this relationship.
K.T.Atanassov [5,6] proposed the concept of intuitionistic fuzzy subset as a hypothesis on the

concept of fuzzy set. Abou Zaid.S [1] proposed the concept of fuzzy subnearings and ideals.
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Another mathematical design known as Q -fuzzy subgroups was developed and characterised by
A.Solairaju and R.Nagarajan [21,22]. We introduce certain features of Q -intuitionistic L-fuzzy

normal & -subsemiring of a € -semiring in this study.

1.PRELIMINARIES:
1.1 Definition [25]: Let X be a set that isn’t empty. A function u,:X—[0, 1] a fuzzy subset 4 of X.

1.2 Definition [21,22]: Let X be a set that isn’t empty and L = ( L,<) be a lattice with least element 0

and greatest element 1 and Q be a set that isn’t empty. A (Q, L)-fuzzy subset p, of a function

Py XxQ — L.

1.3 Definition [17,18 ]: Let R be a £-semiring and Q be a set that isn’t empty. A (Q, L)-fuzzy subset A
of R is referred to as a (Q, L)-fuzzy €-subsemiring (QLFLSSR) of R if it meets the following criteria:
)y (XY, q) = py (% q) Ay (Y, q),

(i) py (XY, g )Zpy X g ) A, (Y q ),

(iii) pry (xvy, q )z p, (X @) Ay (Y, q),
(V) u, XAy, q)=p, (Xq ) A py (Y, q).forevery xandyinRand g in Q.

1.1 Example: Let (Z , +, o,v,A) be a £-semiring and Q ={p}, Then the (Q,L)-Fuzzy Set A of Z is

defined by

1 if x=0
AX,q)= 033 if xe<2>-0
0 if xeZ—-<2>

A is unmistakably a (Q,L)-Fuzzy €-subsemiring of a £-semiring.

1.4 Definition [5,6]: An intuitionistic fuzzy subset (IFS) A in X is defined as an object of the form A
={(x, 4, (X), Ay (X)) / xe X}, where 4, : X — [0,1] and Ay : X — [0,1] define the degree of membership
and the degree of non-membership of the element xe X respectively and for every x e X satisfying 0 <
Au(X) + Ap(x) < 1.

1.5 Definition [19]: Let (L, <) be a complete lattice with an involutive order reversing operation N :
L — L and Q be a set that isn’t empty. A Q -intuitionistic L-fuzzy subset (QILFS) A in X is defined as
an object of the form A={<(x, q ), 4, (X, q ), Ay (X, q)>/ xin X and q in Q }, where 4,:Xx Q —L and
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Ag:Xx Q —L define the degree of membership and the degree of non-membership of the element xeX
respectively and for every xeX satisfying A4, (x) <N(4y (X) ).

1.6 Definition [19]: Let R be a £-semiring. A Q -intuitionistic L-fuzzy subset A of R is referred to as a
Q -intuitionistic L-fuzzy -subsemiring (QILFLSSR) of R if it meets the following criteria:

() Ay (x+y, g )= A, (X, q) A Ay (Y, q),

(i) A, (xy,q )24, (% q) A Ay (Y. q),

(i) A, (xvy, q)=A, (X, q) A A, (Y, q),

(iv) Ay (xAy, q) = Ay (X q) A Ay (Y, q),

(V) Ay (xty,q )<Ay (X, q) v Ay (v, q),

(Vi) Ay (xy,q )< Ay (X, q) vV Ag (Y. q),

(Vi) Ag (xvy,q) <Ay (X, q) vV Ay (Y. q),

(viii) Ag (XAY, ¢)<Ag (X, q) vV Ag (v, q ), foreveryxandy e Rand g < Q.

1.2 Example: Let (Z, +, ®,v,A) be a ¢-semiring and Q ={p}, Then Q -intuitionistic L-Fuzzy subset

A={<(x,q), A, (X,q), Ay (X,q) >/ xinZand q in Q} of Z is defined by

06ifxE€E<2>

A (%q)= { 0.3 otherwise

and

Ay (x,q)={

A is unmistakably a Q -intuitionistic L-Fuzzy €-subsemiring of a £-semiring.

04ifxe<2>
0.7 otherwise

1.7 Definition Let say R be a £-semiring. A Q-intuitionistic L-fuzzy subset A of R is referred to
as a Q-intuitionistic L-fuzzy normal ¢-subsemiring (QILFNLSSR) of R if it meets the
following criteria:

0 A+yq=A4,0+x0q),

(i)  Au(xy,q) = A, (yx, q),
(i) A (xvyq =A4,(yVxq),
(iv)  A(xAy,q) =A,(yAxq),
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(V)  Ag(x+y,9) =4y +x,9),
(Vi) As(xy,q) = As(yx, @),
(vii)  Ay(xVvy,q) =A4s(yVxq),
(viii)  Ayg(xAy,q) =Ay9(yAx,q) foreveryxandy € Rand q € Q.
1.3 Example Let L say be the complete lattice and A: Z — L be an Q-intuitionistic L-fuzzy subset
A={<(xq9),A4,(x,q9),A9(x,q) >/ x € X,q in Q}defined as

0.79 if x=<4>
A, (Xq)=y 031 if xe<2>-<4>
0 if otherwise

and

027 if x=<4>
Ag (X,g)=¢ 0.75 if xe<2>-<4>
1 if otherwise

A is unmistakably a Q -intuitionistic L-fuzzy normal£-subsemiring.

1.8 Definition Let A and B represent any two Q -intuitionistic pairs. Normal £-subsemiring of a
£-semiring G and H, respectively, with L-fuzzy normal £-subsemiring. The product of A and B,
designated by AxB, is defined as AxB={<(x),q),(4%xB),((x¥).q) (4x
B)s ((x,¥),q) >/for every x in G and y in Hand q in Q}, where(4 x B),((x,¥),q) =

A, (x,q) AB,(y,q) and (A x B)o((x,¥),q) = Ap(x, @) V By (¥, q).

1.9 Definition Let (R, +, o,v,A) and (R, +, e,v,A) be any two semirings. Let f:R — Rl be any
function and A be a Q-intuitionistic L-fuzzy normal £-subsemiring in R,V be an Q-intuitionistic
L-fuzzy normal £-subsemiring in f(R) = R!, defined by V.(¥,q) = supyef-1(y) A, (x,q) and
Vo(y,q) = infyep-1(,) Ay (x,q), for every x in Rand y in Rl and g in the Q. Then A is known as
a V preimage under f and is indicated by f~1(V).

1.10 Definition Let (R, +, ®,V,A) be a £-semiring and Q be a non-empty set. An Q-intuitionistic
L-fuzzy #-subsemiring A of R is said to be an Q-intuitionistic L-fuzzy characteristic #-
subsemiring (QILFCSLSR) of R if uy(x,q) = us(f(x), g)and v,(x,q) = v4(f(x),q),for all x
in R and f in Aut-R and q in Q.

2. Some Properties of Q-Intuitionistic L-Fuzzy Normal £-Subsemiring of a #-Semiring:

20804
Eur. Chem. Bull. 2023,12(Special Issue 4), 20801-20815



HOMOMORPHISM AND ANTI-HOMOMORPHISM OF Q-INTUITIONISTIC L-FUZZY NORMAL #-
SUBSEMIRING OF AN ¢-SEMIRING

Section: Research Paper

ISSN 2063-5346

2.1 Theorem: Let A be an Q-intuitionisticL-fuzzy subset in a #-semiring R and V be the
strongest Q-intuitionisticL-fuzzy relation on R. Then A is an Q-intuitionisticL-fuzzy normal ¢-
subsemiring of R if and only if V is an Q-intuitionisticL-fuzzy normal £-subsemiring of R X R.
Proof: Suppose that A is an Q-intuitionistic L-fuzzy normal £-subsemiring of a £-semiring R.
Then for any x = (xq,x,) and y = (y;,y,) are in R X R. Clearly V is an Q-intuitionistic L-
fuzzy £-subsemiring of a £-semiring R. We have, V,(x +y,q) = V,[(x1,x2) + (y1,¥2),q]
=V, (O +y1, %2 +¥2),9) = Ay (1 + y1, @) AA ez + y2,9) = Ay (1 + %1, 9) A
Ay +22,q) =V + 21,472 + %2,9) = Vi[O, y2, @) + (2, %2, Q] = V(v + x,9)
Therefore, V,(x+ y,q) = V,(y + x,q),forall x and y in R x Rand q in Q. And, V,(xy,q) =
VL[(XLXZ)(}’LYZ): ql = Wz((xpxz)(yph); q) = Au(xﬂ’p q) A Ay(nyZ' q) = Ay()’1x1: q) A
Ay V22, @) = V(%1 Y2 %2),9) = Vo [(1, ¥2) (x1, %), q1 = V,(yx, ) Therefore,  V,(xy,q) =
V,.(yx,q), forall xand y in R X Rand g in Q. Also, V,(xVy,q) = V,[(x1, %) V (¥1,¥2), 4]
= Vu((x1 Vy,x2 Vo), Q) =A,( VYL NA (o VY, q) = A (i VX, NA,(Y2 V X2, q)
=V 01 Vx1,q,5:Vx2,9) = Vo1, y2,9) V (x1,%2,¢)] = V,(y v x, @) Therefore,  V,(xv
v,q) =V,(y vV x,q), forall xand y in R x Rand q in Q. And, V,(x Ay,q) = V,[(x1,x3) A
1,y2).q] = Vu((x1 AY1, X3 NY2), Q) =A, (3 ANy, NA (i ANy2,q) = Ay Axq, @) A
A2 Nx2, @) =V, Ax1, QY2 Axa, @) = Vil (e, ¥2, @) A (g, %2, O] = V,(y Ax, q)
Therefore, V,(x A y,q) =V,(y A x,q),forall xandy in R X Rand q in Q. We have,
Vo(x +y,q) = Vgl (1, %2) + (71, ¥2), 4] = Vo ((x1 + 1, %2 +¥2),9) = Ap (1 + y1, @) V
Ag(xz +¥2,q) = Ag(y1 +x1,q) V Ag(y2 + X2, 9) = Vg (71 + x1,¥2 + 22),q) = Vo[ (v, v2) +
(x1,%2),q] = Vo(y + x,q) Therefore, Vy(x +vy,q) = Vy(y + x,q), forall x and y in R X R and
q in Q. And, Vy(xy,q) = Vyllx, %) (r1,¥2),q1 = Vg ((x1¥1,%22),q) = Ag (a1, @ V
Ag(X2y2, @) = A (121, ) V Ay (¥222, @) = Vo (121, ¥2%2), ) = Vg [y, ¥2) (1, 22D, 4] =
Vy(yx, q) Therefore, Vy(xy,q) = Vy(yx,q), forall x and y in R X Rand q in Q. And,
Vo(x Vy,q) = Vol (x1, %2) V (y1,¥2), 9] = Vg (1 VY1, %2 V ¥2),q) = Ap(x1 V1, q) V
Ag(x2Vy2,q) =Ag(y1Vx1,q) VAg(y2 V Xx3,q) = Vﬁ((}’l Vxy,y, V xz):q) = Vol y2) v
(x1,%2),q] = Vy(y V x,q) Therefore, Vo(x Vy,q) =Vy(yVx,q) forall xand y in R X Rand g
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in Q. And, Vo(x Ay, q) = Vol(xy,%2) A (v1,¥2),q] = V(X1 A1, X2 AY2),q) = Ay (o A
Vi@ VAg(xa ANy, q) = Ag(V1 Ax1,qQ) VA (Y2 Axp,q) = Vﬁ(()’l A X1, Y2 A X3), Q) =
Vol(y1,¥2) A (x1,%2),q] = Vo(y A x,q)Therefore, Vo(x Ay,q) =Vy(y Ax,q), for all x and y
in RX R and g in Q. This proves that V is an Q-intuitionistic L-fuzzy normal £-subsemiring of
R X R. Conversely assume that V is an Q-intuitionistic L-fuzzy normal £-subsemiring of R X R,
then for any x = (x4, x,) and y = (y,,y,) are in R X R, we know that A is an Q-intuitionistic L-
fuzzy {-subsemiring of R, if A,(x; +y1,9) <A,(x; +y2,q9), then A,(x; +y1,q) =
A Oy +y1,@) A AL (xa + y2,9) = Vu(Cer + 31, %2 + ¥2),9) = Vul (g, %2) + (1, 52), 1 =
V(x+y,0) =V +%q) = V[, y2) + (x1,%2), 9] = V(1 + 20,52 + %2),q) =
Ay +x,9) NA (Y2 +x2,9) = Ay (yy +x1,9). We get, A, (x; +y1,9) = A,(v1 +x1,9),
for all xjand y; in R and gq in Q.If A,(xy1,9) <A,(xy2,q), then
A0 y1, @) = Ay (eyn, @) A AL (Y2, @) = Vi ((eyn, %232),9) = V[ Ger, %) (71, v2), 91 =
Vo (xy, @) = V,(yx, @) = Vo[ (1, ¥2) (%1, %2), ] =V ((121, ¥2%3), q) = Ay (v1x1, ) A
A (y2x2,q) = A, (¥1x1,q). We get, A,(x1y1,q9) = A,(y1x1,q), for all x;and y; in R and q in
QIfA,(x; Vy,q) < Ay(x2 VY, q), then A, (x; Vyy,q) = A,(x1 VY, @) NA (X2 V Y3, q)
Vu(Cer V%2V y2),q) = VulGe, x2) V 1, 32), 91 = V(e vy, @) = V,(y v x, @) =
Vi y2) V (21,220, 91 = V(01 V %1, ¥2 V 52),9) = A1V x, @) A A (2 V X2, q) =
A,(y1 Vxy,q). Weget, A, (x; Vy,q) = A,(y1 V xq,q), forall x;and y; in Rand g in Q.
IfA,(x; Ay, q) <Ay, Ays, @), then A, (g Ays,q) = Ay Ay, @) NAL (X3 Ay, q)
Vu(Cer Ay, 22 Ay2),q) = Vul O, x2) A 1, 52), 01 = Vu(x Ay, @) = Vu(y Ax, q) =
V1, y2) A Ger, x2),q1 = V(s Axy, y2 A%2),q) = Ay (vn Ay, @) A Ay (2 Axa, @) =
A, (y1 Axq,q). We get, A, (x; Ayy,q) = A,(y1 Axq,q), forall x;and y; in Rand g in Q.
If Ag(x1 +y1,q) = Ag(xz + 2, @), then Ay (g + y1,q) = Ag(xy + y1,q) ANAy(x2 + ¥2,9)
=Vo(Crr + y1, %2 +32),q) = VolCry, %2) + (71,720, 9] = Vo(x +y,9) = Vo (y +x,9)
= Vol y2) + (x1,x2),q] = Vﬁ((yl + x1,¥2 + Xx2), CI) =Ag(y1 +x1,Q) NAy(y2 + x2,q)
= Ayg(y1 + x1,q). Weget, Ag(x; + v1,q) = Ay (y; + x1,q), forall x;and y; in Rand g in Q.
If Ay (%11, @) = Ag(x2Y2, @), then Ay (1y1,q) = Ag(x1y1, @) A Ay (x2Y2,q)
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= Vﬁ((xﬂ’pxzh)» Q) = Vol (1, %2) (1, ¥2), 9] = Vo (xy, @) = Vy(yx,q) =

Vol(r1, ¥2) (x4, %2), q] = Vﬁ(()’1x1»3’2x2)» CI) = Ag(y1x1, @) N Ay (¥2x2,q) = Ag(¥1x1,q).

We get, Ag(x1y1,q) = Ag(¥1x4,q), for all xqand y; in R and q in Q. If Ay(xyVy1,q) =
Ag(x2 VY2, q),  then  Ag(x; Vy:,q) = Ag(x1 VY1, @) AAg(x; V y2,q) = Vo((x1 V1, x, v
¥2),4) = Vol(1, x) V (y1,2), 41 = Vo (x Vy,@) = Vo (r Vv x, @) = Vg[(y1,¥2) V (31, %2), 4]
=Vo((1 VX1, Y2V %2),q) = Ag(y1 V %1, @) AAg(¥2 V %5,q) = Ag(y1 V X1, q). We get,
Ag(x1Vy1,q) = Ag(¥1 Vxq,q), for all x;and y; in R and g in Q. If Ag(xy Ay, q) =
Ag(z Ny, q),  then  Ag(xy Ay1,q) = Ag(x1 Ay1,q) AAg(X A Yz, @) = Vig((x1 Ays, x5 A
¥2),4) = Vol(x1, %) A (1,5), 41 = Vg (x Ay, @) = Vg (v Ax, @) = Vg[(y1,¥2) A (31, %2), 4]

= Vﬁ(()ﬁ NXx1,Y2 NX3), Q) =Ag(Y1 ANx1, @) NAy(Y2 Axz,q) = Ag(¥1 A Xy, Q).
We get, Ay (x; Ayq,q) = Ag(y1 A xq,q), Tor all x;and y; in R and g in Q. Therefore A is an Q-
intuitionistic L-fuzzy normal ¢-subsemiring of R.
2.2 Theorem: Let A and B be Q-intuitionistic L-fuzzy £-subsemiring of the £-semirings G and
H, respectively. If A and B are Q-intuitionistic L-fuzzy normal £-subsemiring, then A X B is an
Q-intuitionistic L-fuzzy normal £-subsemiring of G X H.
Proof: Let A and B be two Q-intuitionistic L-fuzzy normal £-subsemirings of the £-semirings
Gand H respectively. Clearly A X B is an Q-intuitionistic L-fuzzy £-subsemiring of G x H.

Let x; and x, € G,y, and y, € Hand g € Q. Then (x;,y;) and (x,,y,) arein G X H. Now,

(Ax B)[((x1,y0) + (x2,2)), 9] = (A x B)u((x1 + %2, 71 + ¥2),q) = Au((x1 + x2),9) A

By (1 +¥2),a) = A,(Cez +21),4) ABu((v2 +¥1),9) = (AX B),(Crz + 21,2 + y1),q) =
(A x B)M((xz,yz) + (x1,¥1),9) Therefore, (A x B)#[((xl,yl) + (xz,yz),q)] =(Ax
B)u (Gr2,¥2) + (x1,1),q) And, (A x B) ,[((x1, y1) (x2,¥2)), q] = (A X B)u((x1202, ¥1¥2), q)
= A,(Ce1x2), ) A By ((1y2), @) = Au((2x1), @) A Bu((v231),9) =

(A% B)u((x1,72¥1),9) = (A % B) (O, ¥2) (1, 1), q)

Therefore, (A x B), [((x1,y1)(x2,¥2),q)] = (A x B) ,((x2, ¥2) (x1,¥1), q).
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Also,(A % B) ,[((xy, 1) V (x2,72)),q] = (A x B) ,((x1 V x2, 71 V¥2),q) = A, (1 V x3),9) A
B,((71Vy2),q) = Au((r2 V21D, @) ABu((2 V y1),q) = (AX B)((x2 V x1,¥2 Vy1),q) =
(A% B)u((x2,¥2) V (x1,31), 9)
Therefore, (A x B),[((x1, y1) V (x2,¥2),q)] = (A % B),((x2,¥2) V (x1,%1), ).
And, (A x B),[((x1,y1) A (x2,¥2)),q] = (Ax B) (61 Az, v1 AYa),q) = Au((x Axy),q) A
B,((1 Ay2),q) = Au((e2 A1), q) ABu((2 A1), q) = (AX B)((x2 Ay, y2 A1), q)
= (A % B),((x2,¥2) A (x1,¥1),9)
Therefore, (A x B),[((x1, y1) A (x2,¥2),q)] = (4 % B) ,((x2,¥2) A (x1,%1), 9).
Now, (4 x B)[((x1, y1) + (x2,¥2)),q] = (A X B)g((x1 + X3, 71 + ¥2),q) = Ag((x1 +
%2),q) ABy((r1 +2),q) = Ag((xz + x1),q) ABy((v2 +¥1),q)
= (A% B)o((x2 + x1,¥2 +¥1),q) = (Ax B)y((x2,¥2) + (x1,71),9)
Therefore, (A X B)lg[((xl,yl) + (xz,yz),q)] = (A X B)ﬁ((xz,yz) + (xl,yl),q) And, (A4 X
B)o[((x1, y1)(x2,¥2)), q] = (A X B)y((x122,¥1¥2), q) = Ap((x1%2),4) A Bo((y1¥2),q)
= Ag((x221), @) A Bo((v2y1),q) = (A X B)g((x2x1, ¥231),q) = (A X B)g((x2,2) (x1,¥1), q)
Therefore, (A% B[ (G, ¥1) (22, ¥2), @) ] = (A % B)g((x2,y2) (x1,71), q)- Also, (A X
B)o[((x1, 1) V (x2,¥2)), 4] = (A X B)g((x1 V x2,y1 V¥2), @) = Ag((x1 V X2),q) A
Bo((y1V ¥2),q) = Ap((x2 V x1),4) A Bo((y2 V1), q) = (A X B)g((x2 V x1,¥2 V ¥1), 9)
= (A% B)y((x2,¥2) V (x1, 1), 9)
Therefore, (A X B)g[((xy,y1) V (x2,¥2),q)] = (A x B)g((x2,¥2) V (x1,¥1),q). And, (A X
B)o[((e1,y1) A (x2,¥2)), 4] = (A X B)g((x1 Ax2, y1 AY2),q) = Ag((x1 A X2), @) A
By((r1 Ay2),q) = Ap((x2 Ax1),q) ABoy((y2 A Y1), q)
= (A% B)g((2 Ax1, ¥, A1), q) = (A x B)p((x2,¥2) A (x1,1),9)
Therefore, (A X B)g[((x1,¥1) A (x2,¥2),q)] = (A X B)g((x2,¥2) A (x1,¥1),q)- As a result,

A X B is a Q-intuitionistic L-fuzzy normal £-subsemiring of £-semiring of G X H.

20808
Eur. Chem. Bull. 2023,12(Special Issue 4), 20801-20815



HOMOMORPHISM AND ANTI-HOMOMORPHISM OF Q-INTUITIONISTIC L-FUZZY NORMAL #-
SUBSEMIRING OF AN ¢-SEMIRING

Section: Research Paper

ISSN 2063-5346

2.3 Theorem: Let (R, +,8,V,A) and (R',+, ,v,/\) be any two £-semirings. The homomorphic
image of an Q-intuitionistic L-fuzzy normal £-subsemiring of R is an Q-intuitionistic L-fuzzy
normal £-subsemiring of R!.
Proof:
Let V = f(A), where A is an Q-intuitionistic L-fuzzy normal £-subsemiring of a £-semiring R.
We have to prove that V is an Q-intuitionistic L-fuzzy normal £-subsemiring of a £-semiring R/.
Now, for f(x), f(y) in R, clearly V is an Q-intuitionistic L-fuzzy £-subsemiring of a £-semiring
R, since 4 is an Q-intuitionistic L-fuzzy £-subsemiring of a £-semiring R. Now, V,(f(x) +
fMO=V(f&+y),9 2A4,&+y,9)=4,0+x9 <V(F@+x,9) =V(f0q +
f (x, @) Therefore,V,,(f (x, ) + f (v, @) = V.(f (i, @) + (f (x, ), for every f(x) and f(y) in
Rl and ¢ in the Q. Again, V,(f()f),q) =V,(f(xy),q) = A,(xy,q) = A,(yx,q) <
V.(fx),q) = V,(fr, Of (x,@)). Therefore, V. (f(x, )f (v, @) = ,(F &, @) (f(x, @), for
every f(x) and f(y) in Rl and q in the Q. Also, V,(f(x)Vf(¥),q) =V.(f(xVy),q) =
A(xvy, @) = A,V xq) SV(FO V), q) =V (f(r, @) v f(x, q)) Therefore,V, (f (x, q) v
F@) =GO q Vv (f(x,q), forevery f(x) and f(y) in Rl and g in the Q. Now,
VGFAfOD, ) =V.(f&cAY), @) 2 A, xAy,q) =A, 0 Ax,q) <V,(f(y Ax),q)
=V.(fo. ) A f(x ).
Therefore,V,(f(x, @) A f(v,q)) = V.(f (v, @) A (f(x,q)), for every f(x) and f(y) in Rl and ¢
in the Q.
AndVy(f(0) + f), @) =Vo(f(x +¥),0) 2 Ag(x +¥,9) = Ap(y + x,q) < Vo (f(y +
x), @) = Vo(f(y, @) + f (x, @)). Therefore,Vy(f (x,q) + (v, @) = Vo (f (v, @) + (f(x, @), for
every f(x) and f(y) in R and q in the Q. Also, Vo(f()f(),q) = Vo (f(xy),q) =
Ag(xy, @) = Ag(yx, @) < Vo(fyx), @) = Vs (f v, ) f (x, ). Therefore,Vy (f (x, ) f (v, @)) =
Vo(f v, @)(f (x, @), for every f(x) and f(y) in Rl and q in the Q. And, Vy(f(x) V f(¥),q) =
Vo(f(xVY), @) 2 Ag(xVy,@) = Ag(y V%, @) < Vo(fy V), @) = Vo (f(, @) v
f(x, @)). Therefore,Vy (f (e, @) V f (7, @) = Vo (f v, @) V (f (x, @), for every f(x) and f(y) in
R'and g inthe Q. Also, Vo(f(x) A f(¥),q) = Vo(f(x AY),q) = Ap(x Ay, q) = Ag(y A x,q)
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<Vo(f(y Ax),q) = Vo(F (v, @) A f(x,q)). Therefore, Vo (f (x, ) A f (3, @) = Vo (f (v, @) A
(f(x, q)), for every f(x) and f(y) in Rl and q in the Q. As a result, V is an Q-intuitionistic L-
fuzzy normal £-subsemiring of a £-semiring R!.

2.4 Theorem: Let (R, +, o,V,A) and (B', +, o,v,/\) be any two ¢-semirings. The homomorphic
preimage of an Q-intuitionistic L-fuzzy normal £-subsemiring of RI is an Q-intuitionistic L-fuzzy
normal £-subsemiring of R.

Proof: Let V = f(A), where V is an Q-intuitionistic L-fuzzy normal #-subsemiring of a ¢-
semiring R!. We have to prove that 4 is an Q-intuitionistic L-fuzzy normal £-subsemiring of a -
semiring R. Let x and y in R and q in the Q. Then, clearly A is an Q-intuitionistic L-fuzzy ¢-
subsemiring of a £-semiring R, since V is an Q-intuitionistic L-fuzzy £-subsemiring of a ¢-
semiring Rl. Now, A,(x+y,q) =V,(f(x +y,9)) =V.(fx ) +f,9)
=V(fo.0+fx) =V([fOo+xq9) =A4,+xq). Therefore A, (x +y,q) =
A, (y +x,q), forevery x and y in Rand g in the Q. 4,(xy,q) = V,(f(xy,q)), since 4,(x,q) =
LExo) =v(feafte) =w[foofEe) =W[foxne) =4,0xq).
Therefore, A, (xy, q) = A, (yx,q), for every x and y in R and g in the Q. V,(f(x,q)f(y,q)) =
(fxevy,@)=4,&vy,q=4,0Vvxq =V(fOVxq)=V.(f0Of(x)
Therefore, V,(f(x, ) f v, @) = V,(f (v, @) f (x, q)), for every f(x) and f(y) in Rl and g in the
Q. V(fxfa) =V (fxry, @) =A,x Ay, @) = A, Axq) =V(fyAx,@) =
V.(f &, @)f (x,q)). Therefore, V,(f(x,)f (v, 9)) = V.(f(v,@)f(x,q)), for every f(x) and
fO) in Rl and q in the Q.  Ag(x +y,q) = Vy(f(x +y,q)), since Ay(x,q) = Vo(f(x,q))
=Vo(fe. )+, @) =Vo(fr, @) +f(x,q)) =Vo(f(y+x,q)) =49y +x,4q), since
Ay (x,q) = Vy(f(x,q)). Therefore,A, (x + y,q) = A,(y + x,q), forevery x and y in Rand g in
the Q. Ag(xy, @) =Vo(f(xy, @) = Vo(f . )f 0, @) =Vo(f v, D f (x, @) = Vo (f yx, @)
= Ay (yx, q).Therefore,Ay(xy, q) = Ay(yx,q), for every x and y in R and q in the Q.

Vo(f Gt f 0, @) = Vo(f(x VY, @) = Asg(x VY, @) = Ag(y vV x,q) = Vo(f(y V x,q))

= Vs (f v, @)f (x,@)). Therefore, Vo (f (x, )f v, @) = Vs (f v, @)f (x, ), for every f(x) and
fO) inRland g inthe Q. Vo (f(x, ) f (v, @) = Vo(f(x Ay, q)), since Ay (x,q) = V(£ (x,q))
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=Ag(x Ay, @) = Ay Ax,q) =V (F(y Ax, @) = Vo(f (v, @)f (x, q)). Therefore,

Vo(f (o, Df @) = Vo(f (v, @) f (x, @), for every f(x) and f(y) in Rland g in the Q. As a
result, A is an Q-intuitionistic L-fuzzy normal £-subsemiring of a £-semiring R.

25 Theorem: Let (R+oVv,A) and (R,+ eVv,A) be any two ¢-semirings. The
anti-homomorphic image of an Q-intuitionistic L-fuzzy normal #-subsemiring of R is an Q-
intuitionistic L-fuzzy normal £-subsemiring of Rl.

Proof: LetV = f(A), where A is an Q-intuitionistic L-fuzzy normal £-subsemiring of a ¢-
semiring R. We have to prove that IV is an Q-intuitionistic L-fuzzy normal ¢-subsemiring of a ¢-
semiring R!. Now, for f(x) and f(y) in Rl and q in the Q, clearly V is an Q-intuitionistic L-fuzzy
£-subsemiring of a £-semiring R/, since A4 is an Q-intuitionistic L-fuzzy £-subsemiring of a -
semiring R. Now, V,(f(x, @) + f, @) =V.(f(y + %, @) 2 4,0 +x9) = 4,(x +y,9)
<V(fa+5.9) = Vu(f.@) + f(x.). Therefore V(£ (x,q) + f(, @) = V. (f (. 0) +
f(x, @), for every f(x) and f(y) in Rl and q in the Q. And, V,(f G, f (v, @) = Vu(frx, )
> 4,000 =A4,0y.9) <V.(fGy9)=V.(f0Of ).

Therefore,,(f (x, ) f v, @) = V.(f (v, Q) f (x, q)), for every f(x) and f(y) in Rl and q in the
Q. Also, V,(fx, )f 0, ) = Vu(f(x vy, @) 2 A (x vy, q) = A,y vx, @) SV (flyv
%.q) =Vu(f v, @)f (x,9)). Therefore, V,(f (x, )f (v, @) = V.(f v, ) f (x, @), for every
fGand f(y) inRland g inthe Q. And, V,(fCx, Of 0, @) =Vu(f(x Ay, @) =

Ay Ay, @) = 4,0 A xq) < V(fAx @) =V.(fO, a)f (x,9)). Therefore,

V(f G Of 0, @) = Vu(f 0, 9)f (x, @), for every £(x) and £(¥) in Rl and q in the Q. Again,
Vo(f, ) + f0, @) =Vo(fy +x,9)) S Ag(y +x,9) = Ap(x + y,0) 2 Vo (f(x + ,0))
=Vy(f(r,@) + f(x,@)). Therefore, Vs (f (x, @) + f (v, ) = Vo (f (v, @) + f (x, @), for every
f(x)and f(y) in R and q in the Q. And Vy (f (x, )f (v, @) = Vo (f (yx, ) < Ag(yx,q)

= As(xy, @) 2 Vo(f(xy, @) = Vo(f (v, @)f (x, @)). Therefore, Vs (f (x, ) f (v, @) =
Vo(f(,@) f(x,q)), for every f(x) and f(y) in R' and q in the Q. Also, V(f(x, )f (v, q)) =
Vo(fx vy, @) < As(xVy, @) = Ay V@) 2 Vs(f VX, @) =Ve(fO, ) f (x, @)
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Therefore,Vy (£ (x, ) f v, @) = Vo (f (v, @) f (x, @), for every f(x) and f(y) in Rl and q in the
Q. And,  Vo(fx)f @) =Ve(fxAy,@))  <As(xAy,q)=4y(yAx,q) =
Vo(f(y Ax, @) = Vo(f (v, @)f (x,q)). Therefore,Viy(f (x, ) f (v, @) = Vo (f (v, ) f (x, @), for
every f(x) and f(y) in Rl and q in the Q. As a result, V is an Q-intuitionistic L-fuzzy normal £-
subsemiring of a £-semiring R!.

2.6 Theorem: Let (R + ov,A) and (Rl + e,v,A) be any two ¢-semirings. The anti-
homomorphic preimage of an Q-intuitionistic L-fuzzy normal £-subsemiring of Rl is an Q-
intuitionistic L-fuzzy normal £-subsemiring of R.

Proof Let V = f(A), where V is an Q-intuitionistic L-fuzzy normal #-subsemiring of a ¢-
semiring R!. We have to prove that 4 is an Q-intuitionistic L-fuzzy normal £-subsemiring of a -
semiring R. Let x and y in R and g in the Q, then, clearly A is an Q-intuitionistic L-fuzzy ¢-
subsemiring of a #-semiring R, since V is an Q-intuitionistic L-fuzzy #-subsemiring of a ¢-
semiring Rl. Now, 4,(x +,q) = V,(f(x +y,9) =V.(f», @) + f(x, 9)) -
V() + ) =V(f+xq) =4, +x.q). Therefore,4,(x +y,q) =
A,(y +x,q), for every x and y in R and g in the Q. And, A,(xy,q) = V#(f(xy,q)) =
VL(f@af ) = Vu(f & )f 0, @) = Vu(frx, ) = A, (yx, @). Therefore,A,, (xy, q) =
A, (yx,q), for every x and y in R and q in the Q. Also, V,(f(x,@)f(v,q)) =V.(f(xVy,q)),

=A,(xVy,q =4,yVxq) =V(fovxq) =V(f.f(x.q). Therefore,
V.(F e, )f (v, @) = V.(f (v, @) f(x,q)), for every f(x) and f(y) in Rl and q in the Q. And,
V(e Df) =V.(fxry, @) =A,(xAy,q) =4,y Ax,q) =V.(f Ax,q)

=V.(f, )f (x, ). Therefore, V,(f(x, )f (v, ) = V.(f 7, @) f(x,9)), for every f(x) and
f@) in Rl and g in the Q. Again, Ag(x+y,q) =Vo(f(x +¥,q)), since Ay(x,q) =

Vo(f(t,@)) =Vo(f(v. @)+ f(x, @) =Vs(f, ) +fn,q) =Vo(fy+xq9) =
Ay(y + x,q). Therefore,Ay(x +y,q) = Ag(y + x,q), for every x and y in R and q in the Q.

And, Ag(xy,q) =Vo(f(xy, @) =Vo(f, ) f (x, @) =Vo(fC, )f 1, @) =Vo(f(yx,q))
= Ay (yx, q). Therefore,Ay(xy,q) = Ay(yx,q), for every x and y in R and g in the Q. Also,

Vo(F e, )f 0, @) =Vo(f(x vy, @) = As(xVy,q) =As(yVvx,q) =Vs(fyVvxq))
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=Vo(f (v, 0)f (x,@)). Therefore, Vo (f (x, ) f (v, 9)) = Vo (f (v, @) f(x, @), for every f(x) and
f) in Rl and ¢ in the QAnd, Vy(fCx,)f(r, ) =Vo(f(x Ay, @) = Ag(x Ay, Q)
=4y A%, @) =Vo(fyAx,q) =Vo(f(r,)f(x,q)). Therefore, Vo(f(x, )f (v,9)) =
Vo(f(y, @) f(x,q)), for every f(x) and f(y) in Rl and g in the Q. As a result, 4 is an Q-
intuitionistic L-fuzzy normal £-subsemiring of a £-semiring R.

Conclusion:

In the study of the structure of an fuzzy algebraic system, we notice that Q-fuzzy with special
properties always play an important role. In this paper, we define Q -intuitionistic L-fuzzy
normal € -subsemiring of a € -semiring and investigate some important results. We hope that the
research along this direction can be continued, and in fact, this work would serve as a foundation
for further study of the theory of semiring, it will be important to complete more hypothetical

exploration to set up an overall structure for the commonsense application.
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