


SECTION-1

Definitions and Results

In this section we give some basic definitions and 
results which will be used in further sections.

1.1: Definitions
Def. 1.1.1 Partially ordered set or poset [5]: Let p be a 
nonvoid set. Define a relation $ on P satisfying the following 
for all a, b#c f P.

i) a ^ a (reflexivity)
ii) a ^ b and bN< a **> a * b (antisymmetry)

iii) a ^ b and b ^ c **=> as<c (transitivity)

The ordered pair (P# .$) is called a poset or a 
partially ordered set.

#

A poset (P, ^) is called as chain (or totally ordered 
set or linearly ordered set) if it satisfies following 
condition :

iv) a O or b s< a for all a,b,c f P (linearity)

Let He p^a f P is an upper bound of H if h ^ a 
for all h f H. An upper bound of H is the least upper 
bound of H or supremum of H (join) if for any upper bound 
b of H we have a .$ b. we shall write a » Sup H or a » VH.
The concept of lower bound or infimum is similarly defined.
The latter is denoted by inf H or AH.
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Def.1.1.2 Zero element or unit element of poset [5] s

A zero of poset P is an element o f P with 0 ^ x
s'

for all x 4* P. A unit element of a poset P is an element 
1 f P with x ^ 1 for all x f P.

Def.1.1.3 Lattice as poset [si : A poset (L, ^ ) is a
lattice if sup \ a, b X or avb and inf .f a, b2 or a Ab

it) L L, J L J
exists.forA all a, b f L.

Def. 1.1.4 Lattice as an algebra [5] : An algebra
< L; A# V )► is called as lattice if L is nonvoid set with
two binary operations A and V satisfying following
properties for all a. b, c 4* L

i) aAa * a, a v a » a (idompotency)
ii) a Ab * b a a, avb « bva (comrnutativity)

iii) (aAb)A c * aA (bAc)
(a v b) vc * av (bvc) (associativity)

iv) a a(avb) * a
av (a Ab) «* a (absorption iden-

titles)

Def. 1.1.S Complete lattice f 5l : A lattice L is said to
be complete if AH and vH exists for any subset H of L.

Def. 1.1,6 Semilattice [s] s A poset P is a meet semi­
lattice (dually join semilattice) if infimum/a,b£ or a Ab
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dually supremum a, b^- or avb) exists for any two elements 

n,b f P.

1>ef, 1,1,7 O-distributive lattice [5] s Let L be a lattice

with O. L is said to be ©-distributive if aAb * 0, aAC ■ 0

!a,b,c f L) =*=> aA(bvc) * 0

Def.1.1.8 o-distributive semilattice [9] s A meet semi­

lattice < S,A > with O is said to be O-distributive if 

«i a xj * O, a a x2 * 0, •.. .# a a xn “ 0? xp x2# • • • *n 4* S

in finite) and Xj v x2 v ... vx,, exists in s then

iiA(x± v x^ v... vxn) « 0.

lef. 1.1.9 [6] For any subset AS S define,

A* « -^x f S I x a a « 0 for all a f A^-

If A ■ ^xj- then A* » <^x^ * * (x)* ■ <^y 4* S j x Ay * 0 

and A** * (A*)*.

Def, 1.1.10 Ideal in a lattice [5} : Let L be a lattice
7 ?=> called os <*o ideal jn L it

and let J be a non-empty subset of fe, a, b rfJT 'rroplies
tW'qvbeJ an4 «6J <x€ -nrkpUj xej
Def. 1.1,11 Prime ideal in a lattice [5]s A proper ideal

I of L is a prime if a, b f L and a Ab f I imply that

a f I or b f I

Def. 1.1.12 Maximal ideal in a lattice [5] * Let L be
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a lattice. A proper ideal of D is called as maximal if it 
is not contained in any other proper ideal of L.

Filter, prime filter, maximal filter in a lattice 
are defined dually.

Def. 1.1.13 Ideal in a semilattice [9] s A nonempty 

subset I of a semilattice S is called as an ideal if

i) x s< y is S and y tl ***> x fl

ii) if join of any finite number of elements of I 
exists in S then it must be in I.

Def. 1.1.14 Prime ideal in a semilattice [9] s A proper 
ideal I in a semilattice S is called as prime if aAb f I 
implies a f I or b f I.

Def. 1.1.15 Maximal ideal in a semilattice [9] : A proper 

ideal I in a semilattice s which is not contained in any 
other proper ideal in s is called as maximal ideal.
Def. 1.1.16 Minimal prime ideal in a semilattice [9] *
A minimal element in the set of all prime ideals of S is 
called as a minimal prime ideal.

Def.1.1.17 Filter in a semilattice [9] s A filter F in 
S is a nonempty subset of S satisfying; a,b inF Implies 
that aAb -is in €£<=£> Q,bfF
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Def. 1.1.18 Maximal filter in a semilattice [9] : A 
proper filter which is not contained in any other proper 
filter is called as a maximal filter.

Def. 1.1.19 Prime filter in a semilattice [9] s A 
proper filter P is called as prime if for any finite 
subset A of S, VA exists and is in P then a f P for some 
a f A.

Def.1.1.20 Semifilter in a semilattice [12] : Let F be 
any non-empty subset of S. P is said to be semi filter 
in S if x ^ y, x (• F, y t S *«> y f P.

Def.1.1,21 Dense ideal in a semilattice [6] : An ideal
I in S is said to be dense idense if I* * •£ 0 j- .

An ideal which is not dense is called as nondense 
ideal in S.

Def.1.1.22 dense element in a semilattice [6] s An element 
a in a serailattice S with o is said to be dense if 
(a)* * \ 0 ]• .

Def .1.1.23 Annlhllator ideal in eemHattice [6] * An ideal 
J in sewAlattice .t-with o is said to be annihilator if 
J m J**. Scrme oirfSWi-ft’eQ use QGftry >0 Qewvlci+tfcg.
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Def .1.1*24 [5] * Let < Iy A, V * and < L2; a, V > be

any two lattices. Then f : ——> L2 is called as
homomorphism if

i) f (a v b) * f(a) v f(b) 
ii) f(aAb) * f (a) a f (b) for all a#b f Li

/

Def .1.1.25 I so tone map [s] The map 0 s Pq —> Pj is 
an isotone map (or order preserving map) of the poset Pq 
into the poset Pj if a ^ b in Pq implies that 0(a) ^
0(b) in P^

Def.1.1,26 Closure operation ;

A closure operation on a set I is an operator 
X ——> x on the subsets of I such that $

Cl. X d x 

C2. X , x

C3. If XCY, then XCY

1.2 ; Results

Result 1,2.1 [9] : Let S be semilattice with o. Then S is 
0-distributive if and only if A* is an ideal for every 

A c. S, A ¥ 0.

(Extensive)

(Idempotent)

(Xsotone)
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Result 1.2.2 [9l * Let S be a o-distributive semilattice.

A subset M of S is minimal prime ideal if and only if its 

set complement S-M is a maximal filter.

Result 1.2.3 [9] s Let S be semilattice with o. A proper 

filter M in S is maximal if and only if (*) for any element 

a^M (a f S), there exists an element b in M such that 
a Ab * 0.

Result 1.2,4 [9] : Let S be semilattice with O. S is 

O-distributive if and only if for any filter P disjoint 

with (x frs)# there exists a prime filter containing
P and disjoint with ^ x*•

Result 1,2,5 [l3] : Set of all dense elements is filter.

Result 1.2.6 [9] : Let S be semilattice with O. If x 4 O
then there exists maximal filter P containing x.

Result 1.2.7 [l] : The set of all ideals I(s) in a semi­

lattice S form a lattice under the operations ir and 

where i)inj»inj

ii) I 2 J ■ (IU j] . J> r
Let L,cu*t i_2_.be any tu)o laHicea. ^ ofjechve wap | ^ L,

Result 1.2.8 [l] :^f : Lj —> L2 is an isomorphism if and 
only if i) f is onto

ii) both f and f”* are isotone maps.


