POSET
Definition: Let R be a relation on A. Then R is a partial order iff R is
* Reflexive
* Antisymetric and
* Transitive
(A, R) is called a partially ordered set or a poset.
Note: It is not required that two things be related under a partial order. That's the
partial part of it.

If two objects are always related in a poset, it is called a total order or linear
order or simple order. In this case (A, R) is called a chain.

Examples:
¢ (Z, <) is a poset. In this case either a < b or b < a so two things are always
related. Hence, < is a total order and (Z, <) is a chain.

) (P(S), ©) is a poset. It may not be the case that Ac Bor B

«IfSisasetth
A. Hence, C is not a total order.

| *(T, "-d;_iviées‘) is a poset which is not a chain.

\ Hasse diagram:

sraph representation of the poset (A, R) so that all arcs point up

onding to each element of 'A'.




{a}, {b}, {c}
{a, b}, {a, c}, {b, ¢}
{a, b, ¢}

oA ~(1.23.9.18) and for any a,p¢ 4,
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Types of Lattice

Distributive Lattice: A lattice L is called distributive lattice if for any elements
a, b and c of L, it satisfies following distributive properties:
1. an(bvc)=(@Ab)v(anc)
2. av(bac)=(avb)a(avc)
If the lattice L does not satisfies the above properties, it is called a non-
distributive lattice.
Example:
1. The power set P (S) of the set S under the operation of intersection and
union is a distributive function. Since,
aN(Muc)=(anNb)u(anc)
and, alsoau (b N c¢)=(aUb) N (auc) for any sets a, b and c of P(S).

2. The lattice shown in fig is a distributive. Since, it satisfies the distributive
properties for all ordered triples which are taken from 1, 2, 3, and 4.

F- |

—
Bounded Lattice: Let 'L' be a lattice w.r.t R if there exists an element IeL
such that (aRI)vxeL, then I is called Upper Bound of a Lattice L. Similarly if

there exists an element O€eL such that (ORa)va€eL, then O is called Lower
Bound of Lattice L.

In a Lattice if Upper Bound and Lower exists then it is called Bounded Lattice.
Example (1) Example (2)
[R;<] R is the set of real number D:s={1,2,3,6,9,18}
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Exampla:



Complements and complemented lattices:

Let L be a bounded lattice with lower bound o and upper bound I. Let a be an
element if L. An element x in L is called a complementofaifav x=1landaA
x=0

A lattice L is said to be complemented if L is bounded and every element in L
has a complement.

Example: Determine the complement of a and c in fig:

Solution: The complement of ais d. Since,avd=1andaAnd=0
The complement of ¢ does not exist. Since, there does not exist any element ¢
such thatc v c'=1and c A ¢'=0.



