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l. INTRODUCTION

After the introduction of fuzzy sets by L.A.Zadeh [25],
several researchers explored on the generalization of the
concept of fuzzy sets. The concept of intuitionistic fuzzy
subset was introduced by K.T.Atanassov [5, 6], as a
generalization of the notion of fuzzy set. The notion of fuzzy
subnearrings and ideals was introduced by S.Abou Zaid [1].
A.Solairaju and R.Nagarajan [21, 22] have introduced and
defined a new algebraic structure called Q-fuzzy subgroups. In
this paper, we introduce the some theorems in Q-intuitionistic
L-fuzzy subsemiring of a semiring and established some
results.

Il. PRELIMINARIES

Definition 2.1. [25] Let X be a non—empty set. A fuzzy subset
A of X is a function A: X — [0, 1].

Definition 2.2. [21,22] Let X be a non-empty set and L= (L,
<) be a lattice with least element 0 and greatest element 1 and
Q be a non-empty set. A (Q, L)-fuzzy subset A of X is a
function A: XxQ — L.

Definition 2.3. [18] Let (R, +, - ) be a semiring and Q be a
non empty set. A (Q, L)- fuzzy subset A of R is said to be a
(Q, L)-fuzzy subsemiring (QLFSSR) of R if the following
conditions are satisfied:

() A(xty, @) = A(x, Q) A A(y, ),
(i) A(xy, ) = A(x, Q) A A(y, q), for all xand y in Rand g in
Q.
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Example 2.4. Let (N, +, *) be a semiring and Q={p}, Then
the (Q, L)-Fuzzy Set o of N is defined by

A(X)= | 0.63 ifxiseven
0.27 if xisodd.
Clearly A is an (Q, L)-Fuzzy subsemiring.

Definition 2.5. [5,6] An intuitionistic fuzzy subset (IFS) A in
X is defined as an object of the form A ={(X, uax), va(X))/
XX}, where s - X — [0,1] and va : X — [0,1] define the
degree of membership and the degree of non-membership of
the element xe X respectively and for every x €X satisfying
0 <uax) +vax) < 1.

Definition 2.6. Let (L, <) be a complete lattice with an
involutive order reversing operation N: L — L and Q be a
nonempty set. A Q-intuitionistic L-fuzzy subset (QILFS) A in X
is defined as an object of the form A={< (x, q), ua(x, q), va(X,
q) >/xinXand q in Q }, where up : XxQ — L and vp : X%Q
— L define the degree of membership and the degree of non-
membership of the element x ¢ X respectively and for every x ¢

X satisfying ua(x) <Nwa(X)).

Definition 2.7. Let A and B be any two Q-intuitionistic L-fuzzy
subsets of a set X. We define the following operations:

I) (A NB = { < X, IJ-A(XsCl)/\ “B(qu) 5 VA(qu) v VB(X!q) ) }’ for
allxeXandgin Q. (i)AUB ={{X, MHaX,q)V ps(X,0),
vax, A ve(x,q) ) }, forall x € Xand g in Q. (iii) BA= {(X,
Ma(X,q), 1-palx,q) ) /x€E X} ,forall xin Xandqin Q.
(iv) QA= { (X, 1-va(x,q9) ,va(x,q)) /Ixe X} ,forall xin
XandqinQ.

Definition 2.8. Let R be a semiring. A Q-intuitionistic L-fuzzy
subset A of R is said to be a Q-intuitionistic L-fuzzy
subsemiring (QILFSSR) of R if it satisfies the following
conditions:

(DHACX +¥,0) 2 pa(%,9) ARA(Y.Q), (IDHAKY,qQ) = pa(x,q) A
UA(va)v(lll)VA(X + Y:CI) = VA(_X,Q) VVA(Y,Q),(IV)VA(X}’,Q) <
va(x,q)V va(y,q) , forall xandy in Rand g in Q.

Definition 2.9. Let A and B be any two Q-intuitionistic
L-fuzzy subsemiring of a semiring G and H, respectively. The
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product of A and B, denoted by AxB, is defined as
AxB = { ((x,).0), Haxe((x,y),9), vaxs ((x,¥),0) ) / for all x in
Gandyin Hand qin Q }, where paw((X,y),d) = Ha(x,qA
Me(y,q) and vaxe((X, ¥),q) = va(X,q) Vve(y,q).

Definition 2.10. Let A be an Q-intuitionistic L-fuzzy subset in
a set S, the strongest  Q-intuitionistic L-fuzzy relation on S,
that is a Q-intuitionistic L-fuzzy relation on A is V given by

H((x.Y).0) = Hax.q) Aua(v.q) and w(lx, y).q) = vax.q)V
va(y,q), forall xandy in Sand g in Q.

Definition 2.11. Let (R, +, ) and (R, +, » ) be any two
semirings. Let f : R — R’ be any function and A be an
Q-intuitionistic L-fuzzy subsemiring in R, V be an
Q-intuitionistic L-fuzzy subsemiring in f(R) = R/, defined by

W.0) = SUP atxa) and wiv.) = 1T v(xa), for all
xet(y) xe f (y)

x in R andy in R". Then A is called a preimage of V under f
and is denoted by f (V).

Definition 2.12. Let A be an Q-intuitionistic L-fuzzy
subsemiring of a semiring (R, +, ¢ and a in R. Then the
pseudo Q-intuitionistic L-fuzzy coset (aA)® is defined by
(@ua)” )(x,0) = p(@)ualx.q) and ( (ava)® )(x.q) = p(a)va(x,9),
for every x in R and for some p in P and qin Q.

I1l. PROPERTIES OF Q-INTUITIONISTIC L-FUZZY
SUBSEMIRING OF A SEMIRING R

Theorem 3.1. Intersection of any two Q-intuitionistic L-fuzzy
subsemiring of a semiring R is a Q-intuitionistic L-fuzzy
subsemiring of R.

Proof. Let A and B be any two Q-intuitionistic L-fuzzy
subsemirings of a semiring R and x and y in R and q in Q. Let
A={(x,Q).uax.q)va(x,Q))) x€R and q in Q} and
B={(x,9),Us(x,q),ve(X,q))/XER and q in Q} and also let
C=ANB={(x,q),uc(x,q), vc(X,qQ))/XeR and q in Q}where
Halx, @) Aus(X,0)=Hc(x,q) and  va(x,@)Vve(x,q)=  vc(X,0).
NOW, Uc(X+Y,0)=Ha(x+Y,q) Ats(x+,q)={ fta(x,q) Na(v,q)}
{He(x.q) Ausly D}={Malx.9) Nus(x, @)} N pua(v.q) Nus(y,a)}=
He(x,q)Auc(y,q). Therefore, pc(xty,q) > uc(x.q)Auc(y,q), for
all x and y in R and g in Q. And, pc(xy,q) =
Ha(xy,q) Aus(xy,q)={ba(x, @) Aua(v, @)} N pe(x,q) Aus(y, ) }={Ha(
X,Q) A us(x,q)} N ua®,q) Ausly, A =He(x, ) Auc(y,q).
Therefore,  pc(Xy,q)=uc(x,q)Auc(y,q), for all x and
y in R and q in Q. Now,
ve(X+y,q)=Va(x+y,q)V ve(x+y,¢)<{Va(X,q)V va(y.9)} V {ve(x,q) Vv
8V, q)} ={va(X,q)Vve(x,q)}V {Va(, @)V ve(y.9)} =vc(x,q)V ve(y, ).
Therefore, ve(x+y,q)<vc(x,q)V ve(y,q), for all x and y in R and
q in Q. And, ve(xy,q)=Va(xy,q)Vve(xy,q)< {va(x.q)Vva(y,q)}V{
Ve, @)V ve(,.q)}}={vax,q)V ve(x.q) }V { va(v.q)V ve(y,d)}} =
ve(x,q)V ve(y,q) . Therefore, ve(xy,q) <vc(x,q)V ve(y,q) , for all
xandy in R and g in Q. Therefore C is a Q-intuitionistic L-
fuzzy subsemiring of R. Hence the Q-intersection of any two
Q-intuitionistic L-fuzzy subsemirings of a semiring R is an Q-
intuitionistic L-fuzzy subsemiring of R.

Theorem 3.2. The intersection of a family of Q-intuitionistic
L-fuzzy subsemirings of semiring R is a Q-intuitionistic L-
fuzzy subsemiring of R.

Proof. Let {V; : i€l} be a family of Q-intuitionistic L-fuzzy
subsemirings of a semiring R and let A= ﬂVi .Letxandy
iel
B (Xty)= inf Ly

iel

in R and q in Q. Then, (x+y)

> inf {pvi)A(I= 10T pyion InF py(y)
iel iel iel
=Ua(X)ApA(Y). Therefore, pa(xty)> pa(x) Auna(y), for all x and
y in R and g in Q. And, pa(xy)= inf Hvi(Xy)>
iel
_‘”fl {uviCOrm(Y)}= _‘”fl Bvi()A _‘”fl Mvi(Y)=HA)ABACY)-
le le le

Therefore, pa(xy)=pa(x)/pa(y) , for all xand y in R and g in

Q. Now, va(xty)=sup wi(xty)s sup {wix)Vwi(y)}=
iel iel
sup Wi(X)V sup wi(y)=va(x)Vva(y). Therefore,

iel iel

va(X+y)<va(x)Vva(y) , for all x and y in R and g in Q. And,
VA(XY)= sup WICKY)S 5D {Wi()VWi(Y)}= sup Wi(X)V sup vy

iecl iel iel iel

)=va(x)Vva(y). Therefore, va(xy)< va(x)Vva(y) , for all x and y
in R. That is, A is a Q-intuitionistic L-fuzzy subsemiring of a
semiring R. Hence, the Q-intersection of a family of Q-
intuitionistic L-fuzzy subsemirings of R is a Q-intuitionistic L-
fuzzy subsemiring of R.

Theorem 3.3. If A and B are any two Q-intuitionistic L-fuzzy
subsemirings of the semirings R; and R, respectively, then
AXB is a Q-intuitionistic L-fuzzy subsemiring of Ry xR,.

Proof. Let A and B be two Q-intuitionistic L-fuzzy
subsemirings of the semirings R; and R, respectively. Let x;
and X, be in Ry, y; and y, be in R, and g in Q. Then (Xg,y1) and
(X2,¥2) are in RixR;. Now, Haxs
[((X1,Y2)*(X2,Y2)), Q1= Haxa((X1+X2,Y1+Y2),0)=Ha((X1+X2),q)A
He((Y1+Y2),)> { {pa(Xs, DA pa(X2,q) F A {MB(Y1,9) A ue(Y2,0) }}
={{Ha(X2, ) A ua(Y1,9) } A a(X2, D AUB(Y2,0) H=Haxe((X1,Y1), A
Haxa((X2,Y2),0). Therefore, taxs[ ((X1,Y1)+(X2,Y2),@) 1= paxe((X1,Y1)
;DA HAxB((X2,Y2),0)-Als0, Uaxa[ ((X1,Y1) (X2,Y2)), Q) ]=Haxe((X1X2,Y1
Y2),0)=Ha(X1X2,q)Aua(Y1Y2, D> {{Ha(X1,9) A 1a(X2,q) } A { us(Y1,0)
AUB(Y2,0) ={{Ha(X.) A ua(Y1.9) } A {ua(X2, ) A us(Y2,0) 1}
=Hax((X1,Y1),)AHaxe((X2,Y2),). Therefore, Uaxs[ ((X1,Y1) (X2,Y2))
,q1>Hax((X1,Y1),)AHaxe((X2,Y2),0).
Now,vaxa[((X1,Y1)+(X2,Y2),0)]=vase((X1+X2,Y1+Y2),0)=
Va((X1+X%2),) Ve ((Y1+Y2), D= {Va(X1,q) VVa(X2,Q) } V {Ve(Y1, )V
ve(Y2,0)} 1= { {va(X1,@)Vve(Yr.@)} V {va(X2,q)Vve(Y2,0) } }
:VAXB((Xl!yl)sq)vVAXB((XZayZ)!q)'Thereforev
Vaxa[(X1,Y1)+(X2,¥2), ) 1<Vaxe((X1, Y1), VVaxe((X2,Y2),0).
Also,vaxg[(X1,Y1) (X2,Y2),0]=Vaxs((X1X2,0) (Y1Y2,9) ) =Va(X1 X2, @)V
ve(Y1Y2, Q)< {Va(XL, D VVa(X2,q) }V {ve(y1,q)Vve(y2,0)}}
={{va(Xe,)Vve(y1,9)} V {va(X2,)VVve(Y2,a)}= vaxe ((Xu.Y1),QV
vae  ((%2Y2),0). Therefore, vag  [((X1y1)(X2,¥2)).q]<
vae (X1, Y1), Q) V vase ( (X2, ¥2),0). Hence AxB is a Q-
intuitionistic L-fuzzy subsemiring of semiring of R;xR..

Theorem 3.4. Let A be a Q-intuitionistic L-fuzzy subset of a
semiring R and V be the strongest Q-intuitionistic L-fuzzy
relation of R. Then A is a Q-intuitionistic L-fuzzy subsemiring
of R if and only if V is a Q-intuitionistic L-fuzzy subsemiring of
RxR.

Proof. Suppose that A is a Q-intuitionistic L-fuzzy
subsemiring of a semiring R. Then for any x=(xy,X,) and
y=(y1,y) are in RxR and g in Q . We have, p((x+y),q)

=Pyl ((X1,%2)+(Y1,Y2)), D) I=Hv((Xa Y1, X2 +Y2), G)=Ha((X1+Y1), A
Ha((X2+Y2),)= { {a(X1, DA HAYLD A A2, DA pA(Y2,0) =
{{HA(XL,DARAMX2, @)} A pa(YL,q A pa(Y2,0)}}=

Hv((X1,%2), Ay (Y1, Y2),0)=Hv (x,@)Apv(Y,q). Therefore,

My ((x+y),)=pv(x,qApy (v,9), for all xand y in RxR and g in
Q-And, pv(xy,q)=Hv[((X1,X2)(Y1,¥2), )= Hv((X1y1.X2Y2),0) =
Ha(X1yn, A ra(X2Y2,@)={ {a(XL,DARAYLQ) A {HA (X2, A
Ha(Y2,d) 3 ={{Ha(X1, D) AR, FA {HA(YL DA RA(Y2,0) 1=
{v((x,%2), ARV, Ya) ) F={bv(x,)Auv(y,a)}- Therefore,

117 Hv(xy,q)=puv(x,q)Apuv(Y,q), for all x and y in RxR and q in Q.
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Wehave, vy((x+y),@)=vl((X1,X2)+(Y1,Y2), ) I=vw((X1 Y1,
X2+Y2),)=Va((Xa+Y1), D VVa((X2+Y2),q) } <1 {valX1,q)Vvalyn,q) } v
Va2, )VVa(Y2, )} = {H{valX, )V Va2, @)}V {va(yr, @) VVa(Y2,0)
= {v((X1,%2), ) V(Y1 Y2),@)  =vv(x.9)Vvv(Y,0). Therefore,
w (x1y),q) < w (x,9)Vwy (v,9) , for all xand y in RXxR and g
in Q. And, vy(xy,q)=vv [((X, X2)(Y1, Y2).D)]=vw( (Xoy1 ,X2Y2

) DFVAXaYLDVVAXY2, D= {HLVAKLDVVAYLD HV {valXe,d),
Va(Y2,@)} 1= VALV VAX2,Q) } V VA(Y1,9) VVa(Y2,0) } =
VV((Xll Xz),q)\/ Vv ((yll yZ),q) =W (X,q)\/ Vv (yvq) : Therefore,
w (Xy,q) <vy (X,q)Vvy (V,9), for all x and y in RxR and g in Q.
This proves that V is a Q-intuitionistic L-fuzzy subsemiring of
RxR. Conversely assume that V is a Q-intuitionistic L-fuzzy
subsemiring of RxR, then for any x=(xy,X,) and y=(vy1,Y) are
in RxRand qin Q, we have

Ha((X1+Y1),@)Apa((X2+Y2), d)=Hv((Xi+Y1,X2Y2),0) =Ry ((X1,X2),
Q)+((Y,Y2) DX +y), )= pv(x, ) A (Y, 8)= By

((X1:%2), DAy ((Y1,Y2),9)={{Ha(Xs,DARAK2,9) A {1a(Y1,q ),
Ha(Y2,0) 3} If pa((xat Y1),@)<Ha((X2+Y2),0), Ha(X1,q) <
Ha(X2,0), Ha(Y1,9 ) < pa(y2,0), we get, pa((X1+ y1),q)
>ua(X1,9)Apnalys,q), for all x; and y; in Rand g in Q. And,
Ha(X1Y1),@)AHA(X2Y2),d) F=Hv((X1Y1,X2Y2), @)=k [ ((X1,X2) (Y1,Y2),
q)]=Hv(xy D=pv (X DAY, A)=Hv((X1,X2), DAV ((Y1,Y2),8) 3=
{Ha(XL DA A2, @) A {ra(YLDARAY2,0) 3 3 1F pa(Xiy1,q) <
Ha(X2Y2,0), Ha(X1,q) < pa(X2,), Ha(Y1,q) < Ha (Y2.0), We get
Ha(X1Y1,@)=pa(X1,A pa(y1,d) , for all x; and y; in Rand g in
Q. We have

VA((X1+Y1D), ) VVa((X2+Y2), Q)=vw((Xa Y1, X tY2), )=V (X1, X2) +
(Y1.Y2), D) =Xy, @ <vw(X, ) VV(y,@)=Vw((X1,X2), 8) VVv( (Y1, Y2)
D= HVAXLDVVAX2, D}V {Va(Y1,9) VVa(Y2,d) 1} 1Tva(Xity1,q)=
Va(X2+Y2, 9),va(X1,q) Zva(X2,q),va(Y1,9)=va(Y2,0), Weget,
va(X1+Y1,q)<va(X1,9)Vva(Y1,q ) , for all x; and y; in Rand g in
Q. And, va(X1Y1,q)Vva(Xay2,d) = vw((X1Y1,X2Y2),0)

=w[((X1,%2), (Y1,¥2)): ) I=vu(xy, )= (X, ) VY, ) =vw((X1, X2),0
WWW((Y1,Y2),@)= VAL DV VA2 Y {Va(Y1,d),va(Y2,0) 1} If
VA(X1Y1,9) = Va(X2Y2,q), Va(X1,q)=Va(X2,q), Va(Y1,q ) ZVa(Y2,0),
we get va(X1Y1,Q)<va(X1,q)Vva(y1,q) , for all x;and y; in R and
g in Q. Therefore A is a Q-intuitionistic L-fuzzy subsemiring
of R.

Theorem 3.5. If A is a Q-intuitionistic L-fuzzy subsemiring of
a semiring (R, +,* ), then H={x/x €R: Pa(x,q)=1,va(X,q)= 0} is
either empty or is a subsemiring of R.

Proof. If no element satisfies this condition, then H is empty.
If x and y in H and g in Q, then
HAGtY,@)=pa(X,ApA(Y,q)=1A1=1. Therefore, pa(x+y,q)=1.
And  paxy.q) = pax,gQApa(y,q=1A1=1.  Therefore,
Ha(xy,q)=1. Now, VAX+Y,Q)=va(x,9)VVa(y,d)
=0Vv0=0.Therefore,va(X+y,q)=0.Andva(xy,q)<va(x,q)Vva(y.q)
=0V 0= 0. Therefore, va(xy,q)=0. We get x+y, Xy in H.
Therefore, H is a subsemiring of R. Hence H is either empty
or is a subsemiring of R.

Theorem 3.6. If A be a Q-intuitionistic L-fuzzy subsemiring
of a semiring (R, +, ¢ ), then (i) if ua(x+y,q)=0, then either
Ha(%,q)=0 or pa(y,q)=0, for all x and y in R and q in Q. (ii) if
Ha(x+ y,q)=1, then either pa(x,q)=1 or pa(y,q) =1, for all x
andyinRandqinQ.

Proof. Let x and y in R and g in Q. (i) By the definition
Ha(X+y,q)>pa(X)Ana(y),  which implies that 0>
Ma(X,q)Apa(Y,q). Therefore, either pa(x,q)=0 or pa(y,q)=0.(ii)
By the definition pa(x+y,q)<pa(x,q)Vua(y,q), which implies
that 1<pa(x,q)Vua(y,q). Therefore, either pa(x,q)=1 or
Ha(y,a)= 1.
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Theorem 3.7. If A is a Q-intuitionistic L-fuzzy subsemiring of
a semiring (R, +, ), then H={((X,9),Ma(X,q) ):0<ua(x,q)<land
va(x,0)=0} is either empty or is a subsemiring of R.

Proof. If no element satisfies this condition, then H is empty.
If x and y satisfies this  condition, then
VAXHY,)<VA(X, Q) VVA(Y,q)= OVO = 0. Therefore, va(x+y,q) =
0, for all x and y in R and g in Q. And,
Va(xy,q)<va(X,q)Vva(y,q)=0v0=0. Therefore, va(xy,q)=0, for
al x and y in R and q in Q. And,
Ha(x+y,@)=pa(X,q)Apa(Y,q). Therefore, pa(x+y,q)=pa(x,q)Apa(
y,q), for all x and y in R and g in Q. And, pa(Xy,q ) >
IJ'A(qu)/\“'A(yvq)' Therefore, uA(Xyaq)EHA(X:q)AHA(qu) ’ for all
xand yin Rand q in Q. Hence H is a fuzzy subsemiring of R.
Therefore, H is either empty or is a subsemiring of R.

Theorem 3.8. If A is a Q-intuitionistic L-fuzzy subsemiring of

a semiring (R, +, ¢ ) then H={((X,q),Ma(X,q)):0<Ua(x,q)<I} is
either empty or an fuzzy subsemiring of R.

Proof. If no element satisfies this condition, then H is empty.
If x and y satisfies this condition, then

Ha(x+y,@)>pa(x,q) Nua(y,q).

Therefore, pa(x+y,q)>pax,q) ualy,q) , for all x and y in
R and g in Q . And pa(xy,q)>pax,q)Aua(y,q). Therefore,

Ha(xy,q) Zpa(x,@)Aua(y,q) , for all x and y in R and q in Q.
Therefore, H is either empty or is a subsemiring of R.

Theorem 3.9. If A is a Q-intuitionistic L-fuzzy subsemiring of
a semiring (R, +, ¢ ), then H={((x,q),va(X,d)) :0<va(x,q) <I}
is either empty or is a subsemiring of R.

Proof. If no element satisfies this condition, then H is empty.
If x and y satisfies this condition, then

VA(X+ Y,Q)SVA(XsCI)VVA(ny) .

Therefore, va(x+y,q)<va(x,q)Vva(y.q), for all x and y in R
and q in Q. And va(xy,q)<va(x,q)Vva(y,q). Therefore, va(xy,q)
<va(x,q)Vva(y,q), for all x and y in R and g in Q. Hence H is
either empty or is a subsemiring of R.

Theorem 3.10. If A is a Q-intuitionistic L-fuzzy subsemiring of
a semiring (R, +,» ), then A is a Q-intuitionistic L-fuzzy
subsemiring of R.

Proof. Let A be a Q-intuitionistic L-fuzzy subsemiring of a
semiring R. Consider A={((X,q),Ma(x,q),va(x,q))}, for all x in
Rand g in Q, we take DA=B={((x.0), Ms(x,q),ve(X.a))},
where  Ps(X,0)=Ha(X,q),  ve(x,Q)=1-pa(x,g).  Clearly,
Me(x+y,q)=> ue(x,9)Aus(Y,q) , for all xand y in R and q in Q.
Also ps(xy,q)>us(x,q)A1s(Y,q), for all x and y in R. Since A is
an Q-intuitionistic L-fuzzy subsemiring of R, we have
Hax+y,q)>pax, ) ua(y,q), for all x and y in R, which
implies that 1-ve(x+y,@)> {(1-va(x,q)A(1-ve(y,q))}, which
implies that va(x+y,@)<1-{(1-ve(x,q)A(1-vs(y,q))
}=ve(x,q)Vve(y,q). Therefore, ve(xty,q)<vs(x,q)V ve(y,q), for
all xand yin Rand g in Q. And pa(xy,q)=unaX,q)Aualy,q),
for all x and y in R and g in Q, which implies that
1-vp(xy,q)>{(1-va(x,9))A(1-ve(y,q))}which  implies  that
ve(xy,@)<1—{(1-va(X,a)A(1-va(y,q))} =ve(x,q)V va(Y,d)-
Therefore,ve(xy,q)<vs(x,q)Vvs(y.,q) , for all x and y in R and g
in Q. Hence B=OA is a Q-intuitionistic L-fuzzy subsemiring of
a semiring R.

Theorem 3.11. If A is a Q-intuitionistic L-fuzzy subsemiring
of a semiring (R, +, * ), then 0A is a Q-intuitionistic L-fuzzy
subsemiring of R.
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Proof. Let A be a Q-intuitionistic L-fuzzy subsemiring of a
semiring R. That is  A={((x,9),Ma(x,q),va(x,q))}, for all x in
R and q in Q. Let 0A=B={((x,0),Ms(x,q), va(X,q))}, where
UB(Xaq):1_VA(qu)lVB(Xaq):VA(XIq)'

Clearly vg(xt+y,q)<ve(x)Vvvg(y), for all x and y in R and
va(xy,q)<ve(x,q)vve(y.q), for all x and y in R and q in Q.
Since A is a Q-intuitionistic L-fuzzy subsemiring of R, we
have va(x+y,q)< va(x,9)V va(y.q), for all xand y in R and g in
Q, which implies that 1-pg(x+y,q)<{(1-Ms(x,q))V
(1-ps(y,a))}.which implies that pg(x-+y,q)=>1—{(1-Hs(X,0))
V(1-ps(y,a))}=He(x,q) us(y,q). Therefore,
Ms(X+y,q)=>ps(X,q)Aua(Y,q), for all x and y in R. And va(Xy,q)
< va(x,q)vva(y,q), for all x and y in R and g in Q, which
implies that 1-ps(xy,q)<{(1-Hs(x,q)V(1-ps(y,a))}, which
implies that HMe(xy,q)=1—H{(1-He(x,q)V
(1-Hs(y,a)) }=Ha(x,q) A ua(Y, ) _
Therefore, us(xy,q)>us(x,9)Aps(Y,q), for all xand y in R and g
in Q. Hence B = QA is a Q-intuitionistic L-fuzzy subsemiring
of a semiring R.

Theorem 3.12. Let A be a Q-intuitionistic L-fuzzy
subsemiring of a semiring H and f is an isomorphism from a
semiring R onto H. Then A-f is a Q-intuitionistic L-fuzzy
subsemiring of R.

Proof. Letxandyin Randqin Q, A be a Q-intuitionistic L-
fuzzy subsemiring of a semiring H. Then we have,
(HaeD(Hy,Q)=RA(F+Y), ) =Ha(F(x,0)+(y, )= pa(F(X,0))
ATy, @)=(raD(x.)A(maF)(y,q), which implies that

(HAOf)(X+yaq)2(HA°f)(Xaq)/\(”A°f)(ylq)'
And(acf)(xy,a)=Ha(f(xy,q))=Ha(f(x,q)f(y,q))=pa(fx,q)A
Hadf(y,@))=(nacH(x,q)A(naf)(y,q),which implies that
(HaeD(xy,=(pacH A (pac)(y,0). Then we have,

(VA (xHy,@)=Va(fx+y, @) =Va(f(x,)+f(y.q)<va(f(x,0)
VVA(f(y,q)) < (vach)(x,q)V(vas)(y.q), which implies that
(VA°f)(X+Y’Q)§(VA°f)(X’Q)V (VAof )(qu)
And(vaeh)(xy,q)=va(f(xy,q))
:VA(f(XaQ)f(Y,Cl))SVA(f(X:Q))VVA(f(Y>Q)) < (VAof)(qu) v
(vacf)(y,q), which implies that (vaof )(xy,q)<(vaef )(x,q)V
(vaf )(v,q) . Therefore (Af) is a Q-intuitionistic L-fuzzy
subsemiring of a semiring R.

Theorem 3.13. Let A be a Q-intuitionistic L-fuzzy
subsemiring of a semiring (R, +, * ), then the pseudo Q-
intuitionistic L-fuzzy coset (aA)” is a Q-intuitionistic L- fuzzy
subsemiring of a semiring R, for every ain R.

Proof. Let A be a Q-intuitionistic L-fuzzy subsemiring of a
semiring R. For every x and y in R and g in Q, we have,
((@Ha)") (x+y,0)=P(@) Ha(xty.q)=p(a) { (Ma(x,a) Ha(Y.0) }=P(a)H
A AP@KA(Y,0)=((@Ha)")(x,0)A((apa)®)(y,q). Therefore,
((@Ha)”) (x+y,=((apa)”)(x, )M (apa)®) (v,9). Now, ((apa)°)

(XY, a)=p(@)Ha(xy,q)=p(a) { La(X, ) Ha(Y, ) }=P(Q)Ha(X, DA
P(@)HA(Y.0)=((ara)’) (X, )N ((@Ha)")(y,0)- Therefore,

((apa )P)(xy,@)=((apa)’)(x,9)A((apa)’)(y,0). For every x and y
in R and q in Q, we have, ((ava)’)(x+y,q) = p(a)va(x+y,q) <
P(a) {(Va(x,q)Vva(y,q) } =p(a)va(x,q)Vp(a)va(y,q)=((ava)®)
(x,V((ava)®)(y,q). Therefore, ((ava)®)(x+y,q)<((ava))(x,q)V

((ava)®)(y,0)-Now,((ava)")(xy,q)=p(a)va(Xy,q)=<p(a) {va(x.q)
va(Y,0)}=P(a)va(x,0)Vp(a)va(y,q)=((ava)")(x,9)V((ava)")(y,0)-
Therefore,((ava)’)(xy,q)<((ava)")(x,q)V((ava)")(y.0)-

Hence (aA)P is a Q-intuitionistic L-fuzzy subsemiring of a
semiring R.
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