IOSR Journal of Engineering (IOSRJEN)
e-ISSN: 2250-3021, p-ISSN: 2278-8719
Vol. 3, Issue 1 (Jan. 2013), ||V5|| PP 23-25

Properties of Q-Intuitionistic L-Fuzzy Subsemigroups of A
Semigroup

R.Indira’, N.Palaniappan?, K.Arjunan®
!Department of Mathematics, Thiru Kolangiappar Government Arts College, Virudhachalam, Tamilnadu India.
“Department of Mathematics, Alagappa University, Karaikudi, Tamilnadu, India.
*Department of Mathematics, H.H.The Rajahs College, Pudukkottai — 622001 Tamilnadu, India.

Abstract: In this paper, we study the properties of Q-intuitionistic L-fuzzy subsemigroup of a semigroup and
prove some results on these.
2000 AMS SUBJECT CLASSIFICATION: 03F55, 08A72, 20N25.

Keywords: (Q, L)-fuzzy subset, Q-intuitionistic L-fuzzy subset, Q-intuitionistic L-fuzzy subsemigroup.

l. INTRODUCTION
After the introdution of fuzzy sets by L.A.Zadeh[15], several researchers explored on the generalization
of the notion of fuzzy set. The concept of intuitionistic L-fuzzy subset was introduced by K.T.Atanassov[4,5], as
a generalization of the notion of fuzzy set. Azriel Rosenfeld[6] defined a fuzzy groups. Asok Kumer Ray[3]
defined a product of fuzzy subgroups and A.Solairaju and R.Nagarajan[13,14] have introduced and defined a
new algebraic structure called Q-fuzzy subgroups. We introduce the concept of Q-intuitionistic L-fuzzy
subsemigroup of a semigroup and established some results.

1.PRELIMINARIES:
1.1 Definition: 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.
1.2 Definition: Let (L, <) be a complete lattice with an involutive order reversing operation N : L — L and Q be
a non-empty set. A Q-intuitionistic L-fuzzy subset (QILFS) A in X is defined as an object of the form A={<
(X, 9), palX, q), va(x, @) >/ x in X and q in Q }, where pa: XxQ — L and va: XxQ — L define the degree of
membership and the degree of non-membership of the element xe X respectively and for every xe X satisfying
Ha(x) < N( va(X) ).
1.3 Definition: Let ( R, .) be a semigroup. A Q-intuitionistic L-fuzzy subset A of R is said to be a Q-
intuitionistic L-fuzzy subsemigroup(QILFSSG) of R if it satisfies the following axioms:

(1) paxy, @) = pa(x, ) A paly, )

(il) va(xy, @) < va(X, q) v va(y, q), forall xand y inRand q in Q.
1.4 Definition: Let X and X’ be any two sets. Let f: X — X’ be any function and A be a Q-intuitionistic L-

fuzzy subset in X, V be a Q-intuitionistic L-fuzzy subset in f(X) = X', defined by py(y, q) = Sup ua(x, q)
xet(y)

and vy(y, q) = |nf va(X, q), forall x in X and y in X'. Ais called a preimage of V under f and is denoted by
xef(y)

(V).

1.5 Definition: Let A be a Q-intuitionistic L-fuzzy subsemigroup of a semigroup (R, - ) and a in R. Then the

pseudo Q-intuitionistic L-fuzzy coset (aA)’ is defined by  ( (apa)” )(X, @) = p(a) pa(x, ) and ( (ava)")(x, Q)

=p(a)va(x, q), for every x in R and for some p in P and g in Q.

1. SOME PROPERTIES OF Q-INTUITIONISTIC L-FUZZY SUBSEMIGROUPS
OF A SEMIGROUP

2.1 Theorem: If A is a Q-intuitionistic L-fuzzy subsemigroup of a semigroup (R, - ), then H= { x / xeR : pa(X,
q) =1, va(x, q) = 0} is either empty or is a subsemigroup of R.
Proof: If no element satisfies this condition, then H is empty. If x and y in H, then pa(xy, q) >
pa(X, @) A paly, Q) = 1A 1= 1. Therefore, pa(xy, q) = 1. And va(xy, q) < va(X, Q) Vv va(y, q) = 0v 0 = 0.
Therefore, va(xy, q) = 0. We get xy in H. Therefore, H is a subsemigroup of R. Hence H is either empty or is a
subsemigroup of R.
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2.2 Theorem: Let A be a Q-intuitionistic L-fuzzy subsemigroup of a semigroup (R, - ). (i) If pa(xy, q)=0, then
either pa(x, g)=0 or pa(y, g) = 0, forall xand y in R and g in Q.

(i) 1f va(xy, g)=1, then either va(x, g)=1 or va(y, q) = 1, forall xand yin R and g in Q.

Proof: Let x and y in R and g in Q. (i) By the definition pa(xy, q) = pa(X, q) A pa(y, @)

which implies that 0 > pa(x, q) A pa(y, q). Therefore, either pa(x, ) = 0 or pa(y, g) = 0.

(ii) By the definition va(xy, q) < va(X, q) v va(y, q) which implies that 1 < va(X, q) v va(y, q). Therefore, either
va(X, g) =1orva(y,q) =1.

2.3 Theorem: If A is a Q-intuitionistic L-fuzzy subsemigroup of a semigroup ( R, - ), then LA is a Q-
intuitionistic L-fuzzy subsemigroup of R.

Proof: Let A be a Q-intuitionistic L-fuzzy subsemigroup of a semigroup R. Consider A={{(x,
q), ualX, q), va(x, q) )}, forall x in R and q in Q, we take [TA=B={( (X, q), us(X, 4), va(X, q) ) }, where us(X, q)
= palX, 9), ve(X, q) = 1— pa(x, q). Clearly, ps(xy, q) > us(X, ) A ps(y, q), for all xand y in R and g in Q. Since
A is a Q-intuitionistic L-fuzzy subsemigroup of R, we have pa(xy, q) > pa(X, 9) A pa(y, q) }, forall xandy in R
and g in Q, which implies that 1- vg(xy, q) > ( 1- ve(X, q) ) A ( 1- vg(Y, q) ) which implies that vg( xy, q ) < 1-
{(1-velx, a) ) A (1-ve(y, ) ) }= ve(x, ) v va(y, 0). Therefore, vg(xy, q) < va(X, 0) v vg(y, q), forall xand y
inRandginQ.Hence B=0UAisa Q-intuitionistic L-fuzzy subsemigroup of a semigroup R.

Remark: The converse of the above theorem is not true. It is shown by the following example:

Consider the semigroup Zs = { 0, 1, 2, 3, 4 } with addition modulo 5 operation and Q = {q}. Then A ={
((0,q),0.7,0.2 ),{(1,q), 0.5,0.1), { (2, ), 0.5, 0.4), { (3, q), 0.5, 0.1), { (4, q), 0.5, 0.1) } is not a Q-intuitionistic
L-fuzzy subsemigroup of Zs, but UA={((0,0),0.7,0.3)¢(1,q), 0.5,0.5), ( (2 q), 0.5, 0.5),
((3,Qq), 0.5, 0.5), {(4, q), 0.5, 0.5) } is a Q-intuitionistic L-fuzzy subsemigroup of Zs.

2.4 Theorem: If A is a Q-intuitionistic L-fuzzy subsemigroup of a semigroup (R, - ), then OA is a Q-
intuitionistic L-fuzzy subsemigroup of R.

Proof: Let A be a Q-intuitionistic L-fuzzy subsemigroup of a semigroup R. That is A= {{ (X, 9), pa(X, q), va(X,
q) )}, forall xin R and q in Q. Let 0A = B={( (X, ), ue(X, 0), ve(X, ) ) }, where pg(x, ) = 1-va(X, q), va(X,
q) = va(x, q). Clearly, vg(xy, q) < ve(X, ) v vg(y, q), for all x and y in R and q in Q. Since A is a Q-
intuitionistic L-fuzzy subsemigroup of R, we have va(xy, q) < va(X, ) v va(y, q), for all xand y in R and g in
Q, which implies that 1-pg(xy, q) < { ( 1-pus(X, ) ) v ( 1-us(Y, ) ) }, which implies that pg(xy, q) > 1-{ (1-
(X, @) ) v (1-ps(y, 0) ) 3= pe(X, 0) A ps(y, q). Therefore, pg(xy, q) > ps(x, ) A ps(y, q), forall xand y in R
and qin Q. Hence B=0Alisa Q-intuitionistic L-fuzzy subsemigroup of a semigroup R.

Remark:_The converse of the above theorem is not true. It is shown by the following example:

Consider the semigroup Zs = { 0, 1, 2, 3, 4 } with addition modulo 5 operation and Q = { q }. Then A
={((0,q), 05,01 ((1,q), 0.6, 04) ((2 q),0.5,04), (3 q), 0.6, 0.4), (4, q), 0.6, 0.4) } is not a Q-
intuitionistic L-fuzzy subsemigroup of Zs, but  0A =={( (0, q), 0.9,0.1),( (1, ), 0.6,0.4),¢( (2, q), 0.6, 0.4),
((3,q),0.6,0.4),((4,q),0.6,0.4) } is a Q-intuitionistic L-fuzzy subsemigroup of Zs.

2.5 Theorem: Let A be a Q-intuitionistic L-fuzzy subsemigroup of a semigroup H and f is an
isomorphism from a semigroup R onto H. Then A-f is a Q-intuitionistic L-fuzzy subsemigroup of R.
Proof: Let x and y in R and A be a Q-intuitionistic L-fuzzy subsemigroup of the semigroup H and Q be a
non-empty set. Then we have, (pacf)(Xy, ) = pa( f(xy), a) = pa (FO)F(Y), @) = pa(f(x), a)A pa(f(y), ) =
(A%, A(uact )(Y, 0), which implies that (pacf )(xy, q) = (uacf )(X, Q)A(racf) (y, ), for all x and y in R
and q in Q. Then we have, (vaof )Xy, @) = va( f(xy), 0) =va(f®)f(y), 9 ) < valf(x), 9 ) v
va( f(y), ) < (vach)(X, Q) v (vact (Y, q), which implies that (vaef )(xy, q) < (vaof) (X, Q) v (vacf )(Y, Q) ,
for all x and y in R and q in Q. Therefore (Af ) is a Q-intuitionistic L-fuzzy
subsemigroup of a semigroup R.

2.6 Theorem: Let A be a Q-intuitionistic L-fuzzy subsemigroup of a semigroup H and f is an anti-
isomorphism from a semigroup R onto H. Then A-f is a Q-intuitionistic L-fuzzy subsemigroup of R.
Proof: Let x and y in R and A be a Q-intuitionistic L-fuzzy subsemigroup of the semigroup H and Q be a
non-empty set. Then we have, (ua°f)(xy, 0) = pa( f(xy), 0) = paC fiy)f(x), ) = pa(f(x), q )A pa(f(y), a) =
(HacD(X, D)A(uact)(Y, ), which implies that (uacf )(xy, q) > (uacf)(X, @) A (nach) (y, ) , forall xand y in
Rand g in Q. Then we have, (vaof )(xy, q) = va( f(xy), 0) = va( f(Y)f(x), a) < va(f(x), q) v va(
f(y), 9) < (vacD)(X, Q) v (va°f)(y, g), which implies that (va°f)(xy, q) < (va°D(X, @) v (va°f)(y, q) , for all
xandyinRand qin Q. Therefore (A-f)isa Q-intuitionistic L-fuzzy subsemigroup of a semigroup R.
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2.7 Theorem: Let A be a Q-intuitionistic L-fuzzy subsemigroup of a semigroup R, then the pseudo Q-
intuitionistic L-fuzzy coset (aA)? is a Q-intuitionistic L-fuzzy subsemigroup of the semigroup R, for every a in

R

Proof: Let A be a Q-intuitionistic L-fuzzy subsemigroup of the semigroup R. For every x and y in R and ¢ in Q,
we have, ((apa)”)(Xy, @) = p(@) ra(xy, 6) = p(a){ pa(x, @) A paly, @)3= p(@) pa(x, 9) A p(@) paly, ) =( (apa)’
)%, Q) A ((apa)”)(y, 9). Therefore, ( (apa)’)(xy, q) = ((apa)”)(X, 0) A ((apa)®)(y, @), for x and y in R and q in
Q. And, ((ava)’)(xy, ) = p(@) va(xy, 4) <p(a){ va(X, 4) v va(y, 0)}= p(@) va(x, Q) v p(a) va(y, a) =((ava)®)(x,

Qv((@ava)®)(y, q). Therefore, ( (ava)®)(xy, @)< ((ava)®)(X, q) v((ava)®)(y, q), for xand y in R and q in Q. Hence
(aA)P is a Q-intuitionistic L-fuzzy subsemigroup of the semigroup R.
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