‘// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 07 Issue: 02 | Feb 2020 www.irjet.net p-ISSN: 2395-0072

Meet-Semidistributive in Semilattice

Vijay amrtha S.K!, Akshaya.G? (Masters in Mathematics)

12Thassim Beevi Abdul Kader College for Women, Kilakarai, Ramanathapuram, Tamilnadu, India.

Abstract: The main idea followed in this paper is fuzzy meet semi distributive semilattice. In this we worked some theorem
related to the concept and give some definition related to the concept.
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LINTRODUCTION

Some authors published many papers related to lattice concept. Many definitions given in preliminaries are based on the
reference paper. Here we worked with the topic of Fuzzy meet-semidistributive semilattice.

ILPRELIMINARIES

2.1 Definition: let L be a non-empty set. Let V and A is said to be two binary operations defined on L. Then (L, v, A) is said to
be a lattice, if the following condition are satisfied.

1. Idempotent
X Ax=xand xVx=x for all x€EL
2. Commutative
X ANy=yAxandxVy=yVxforallx,y€L
3. Associative
XA(YAZ)=(XAY)AZ
xV((yvz)=(xVvy)Vvzforallxy,z €L
4. Absorbtion
xA(xVy)=xand xV (xAy)=xforallx,y€L

2.2 Definition: let S be a non-empty set. Let V and A is said to be two binary operations defined on S. Then (S, v, A) is said to
be a semilattice, if the following condition are satisfied.

1. Idempotent

x A x=x and x V x=x for all x€S
2. Commutative

X ANy=yAxandxVy=yVxforallx,y€S
3. Associative

XA(YAZ)=(XAY)AZ

xV(yvz)=(xVy)Vzforalxy,z €S

© 2020,IRJET | ImpactFactorvalue:7.34 | 1SO9001:2008 Certified Journal | Page 202



\// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
RJET Volume: 07 Issue: 02 | Feb 2020 www.irjet.net p-ISSN: 2395-0072

2.3 Definition: A sublattice of a lattice L is the nonempty subset of L that is a lattice with same meet and join operations as L.
2.4 Definition: let u be a fuzzy set in L then p is called a sublattice of L if
D) p(x+y) = min(u(x), u(y))
iDu(xy) = min(u(x), #(y))
2.5 Definition: A lattice (L, v, A)is called a modular lattice if
XV (yAz)=(xVy)Azwhenever x<z
2.6 Definition: A lattice (L, V, A) is called distributive if the following additional identity holds for all x, yand zin L
xA(yvz)=(xAy)V(xAz)or
XV(yAz)=(xVYy)AXVz).
III. MAIN RESULT
3.1 Definition: A fuzzy lattice L is called a Fuzzy meet-semidistributive if
uEAy)=puxAz) = pu(xAy) =pux) Aply vz forall u(x), u(y), u(z) € L.

Theorem 3.2: Every fuzzy meet-semidistributive semilattice is fuzzy semilattice but every fuzzy semilattice is not the fuzzy
meet semidistributive semilattice.

Proof: Given S is a meet-semi distributive semilattice

= u(pAq)=up) Au(qvr)forall u(p),u(q),u(r) €S.
upAq)=pu(p) Ap(qVvr)
=min{ u(p), u(q Vv r)}
=min{ u(p) , min{u(q) , u(r)}}
>min{ u(p) , min{u(r) , u(q)}} by commutative law
=min{ u(p), u(rv q)}
=u(p) Au(rvq)
=u(p Ar)

Hence S is a fuzzy semilattice. The converse is not true. That is every fuzzy semilattice need not be fuzzy meet-semi
distributive.

Consider the fuzzy semilattice S of following figure:

© 2020,IRJET | ImpactFactorvalue:7.34 | 1SO9001:2008 Certified Journal | Page 203



‘// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

RJET Volume: 07 Issue: 02 | Feb 2020 www.irjet.net p-ISSN: 2395-0072
u(1)
u (a) H(c)
u (0)

This Fuzzy semilattice is not Fuzzy meet-semidistributive.
Here,
1(p) A u(q) = u(0)
#(p) A u(r) = u(0)
u(@) Vv pu(r) = p(1)
#(p) A p(qVr) =min{ u(p),u (qVr)}
2min{ u(p) , u(q) v u(r)}
=min{ u(p) , u(1)}
2{u(1) A ulp)
= u(p)
Thus u(p) A u(q) = u(p) A u(r). But u(p) A u(q) # u(p) A u (qVr) = Sis not fuzzy meet-semidistributive.

Theorem 3.3: Every Fuzzy distributive is Fuzzy meet-semi distributive but the fuzzy meet semi distributive is not fuzzy
distributive.

Proof: Given S is a Fuzzy distributive semilattice

=puP)vulqAr)= ulpva AulpVvr)forallu(p),u(q),ul) €S (1)
To prove: S is Fuzzy meet-semidistributive semilattice. That is to prove if
u(p) A u(q) = p(p) A p(r) implies p(p) A pu(q) = u(p) A u(q Vv r), forall

u(p),u(q),u(r) €S. Firstto claim that u(p) Au(qVvr) =u(pAq)Vu(p Ar) forall u(p),u(q) , u(r) € SForlet u(p), u(q) , u(r)
€ S be an arbitrary. Then
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) Ap(@vr)=pupAq)VulpAr)forallu(p),u(@,ur) €S (2)

By theorem, In a Fuzzy distributive semilattice, the duality of the Fuzzy distributive condition is holds.
Given S is a Fuzzy distributive semilattice = u(p)Vu (qAr)=u(pvq) Au(pVvr)forall u(p),u(q),u(r) €S.
To prove: u(p) Au(qVvr)=pu(pAq)Vu(pAr) forall u(p),u(q),u(r) €S.
Let u(p), 1(q), u(r) € S be arbitrary. Then
upAq)VupAr)zmin{u(pAq) upAr)}
zmin{u(pAq)Vulp)u( Aq)Vu()}
zmin{u(P) vV Aq),u{)VvulpAra}
zmin{u(p), u(rvp) A pu(r Vv q)}
zmin{u(p) Ap(rvp) u Vv q)}
zmin{u(p)Ap(pVr),u(qVr)}
= u(p)Au(qvr), forall u(p),u(q),u(r) €S.
Suppose u(p ) Au(q) =u(p) Ap(r). Then
up)Au(@vr)=ulpAq) vulpAr) by(2)
=u(pAq) vulpAg)
=ulpAq)
Thusu(pAq) = plpAr)= ulpAq)=pulp) Au(qVvr)forall u(p),u(q),u(r) €S

= S is Fuzzy meet-semidistributive semilattice. The converse need not be true. That is every fuzzy
meet-semidistributive semilattice need not be a Fuzzy distributive semilattice. We shall verify it by the following example.
consider the Fuzzy semilattice K of following figure.

n (1)

/’ \
i (d) 1 ~ o e
p (e) \
u(a) K (b)
H (0)

This Fuzzy semilattice is Fuzzy meet-semidistributive but not Fuzzy distributive. Here
p(p)vu(s At) = min {u(p), u(s A )}

= min {(p), u(0)}
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=pu(p) v u(0)
=u(p)
pulpVvs)Au(pvt)zmin{u(pVvs)Apulp vt}
= min {u(s), u(1)}
=u(s) Au(l)
= p(s)
Therefore p(p) V u(s At) # u(p V's) A u(p V t) = K, is not Fuzzy distributive.

Theorem 3.4: A Fuzzy meet-semidistributive semilattice S is Fuzzy distributive if and only if S does not contain a Fuzzy
sublattice isomorphic to K,

Proof: Assume that a Fuzzy meet-semidistributive semilattice S is Fuzzy distributive.

To prove: S does not contain a Fuzzy sublattice isomorphic to K,. Suppose S contain a Fuzzy sublattice isomorphic to K.
Thus, S is not Fuzzy distributive. This is a contradiction. Hence S does not contain a Fuzzy sublattice isomorphic to K.
Conversely, assume that a Fuzzy meet-semi distributive semilattice S does not contain a Fuzzy sublattice isomorphic to K.

To prove: S is Fuzzy distributive.

Suppose S is not Fuzzy distributive. Then S contains a Fuzzy sublattice isomorphic to K;. This is contradiction. Hence S is a
Fuzzy distributive semilattice.

Theorem 3.5: Every Fuzzy modular semilattice need not be Fuzzy meet-semi distributive semilattice.

Proof: Given S is Fuzzy modular semilattice = S contain a Fuzzy sublattice isomorphic to M;. A Fuzzy semilattice S is Fuzzy
modular if and only if does not contain a Fuzzy sublattice isomorphic to Ns. Assume that a Fuzzy semilattice S is Fuzzy
modular.

To prove S does not contain a Fuzzy sublattice isomorphic to Ns.

Suppose S contain a Fuzzy sublattice isomorphic to N; = S is not Fuzzy modular. This is Contradiction. Hence S does not
contain a Fuzzy sublattice isomorphic to Ns.

Conversely Assume that a Fuzzy semilattice S does not contain a Fuzzy sublattice isomorphic to Ns.
To prove: S is Fuzzy modular.

Suppose S is not Fuzzy modular. S contain a Fuzzy sublattice isomorphic to Ns. This is a contradiction to our assumption = S
is Fuzzy modular = S is not Fuzzy meet-semi distributive by theorem 3.1
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