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1 Lattice Basics

Lattices can be defined as ordered sets of the {&s;nx ) or as algebras of the forh, J ) . Work
out the details to show that these two ways to define the notion of lattice are equivalent.

2 Sublattices

(@) Define “sublattice”.
(b) Listalldifferent (i.e., non-isomorphic) sublattices bf,.

(c) Listalldifferent sublattices of\..

3 Distributive Lattices
LetL be a lattice. Prove that the following are equivalent:

(@) Theequationx [ yOz) = (xOy) { xO2z) holdsinL.

(b) Theequationx ([ yOz)=(xOy) A xO2z) holdsinL.

(c) Theequation(xOy) A xOz)dyOd2z)=x0Oy)d xO2z) A ydz) holdsinL.
(d) L hasno sublattice isomorphic with, and no sublattice isomorphic wit,.

4 Join-irreducibility [Burris-Sanka. 1.1.10]

If Lis a finite lattice, show that every element is of the fay... 0 a, where eact, is join-ir-
reducible.

5 Ideals [Burris-Sanka. 1.2.5and 1.3.2]
If Lis a lattice, then

» alower segmentof L is adownward-closed subseS [0 L, i.e., wheneves [1Sandx [OL withx < s,
thenx OS
* anideal of L is a nonempty lower segment that is closed under

Show that the sdt(L) of ideals ofL forms a lattice under with the ordering@ . Show that, ifL is
distributive, then the latticd (A), [) is distributive, too.



