Mat 220S

Written Homework, Due Monday 5-18-09
In the universe U of all English words, let W = {cat, hen, sloth, frog, catfish, snake}.  Consider the following four relations on W:
1. R1:  x~y  means x and y are the same word or x comes before y in the dictionary.

2. R2:  x~y  means x and y are the same word or x is a shorter word than y.

3. R3:  x~y  means x and y both refer to mammals.  (Note:  the only mammals in W are "cat" and "sloth".)
4. R4:  x~y  means x and y begin with the same letter.
Consider the following properties which a relation may or may not have:

a) reflexive
b) symmetric

c) antisymmetric

d) transitive

e) is a partial ordering

f) is a total ordering

I.  For each relation, tell which of the properties (a) thru (f) are true.  For any property which does not hold, give a specific reason.
II.  For relations R1 and R2:

· draw the corresponding lattice diagram for each relation

· list all the maximal elements in W and all the minimal elements in W for each relation
· tell whether W has a greatest element and whether W has a least element for each relation
III.  For relations R3 and R4, draw the corresponding digraph for each relation.
