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1. Let G ={1,2,3,4} and define relations Ry, Ry, R3 on G by

Ry = {(1>2>7<271>}7
Ry = {(17 1)’ (272)7 (373)7 (4’4)}a
RS - {(17 1)7 (173)7 (272)7 (37 )7 (373)7 (474)}

Are these relations reflexive, complete, symmetric, asymmetric, antisymmetric and/or

transitive?

2. Define relations ~, ~,, ~. on Z by

T~y & Ty,
T~y Yy & x + 1y Is an even number,
€T r~ely <~ x2y2

Are these relations reflexive, complete, symmetric, asymmetric, antisymmetric and/or

transitive?

3. Define a relation ~ on Ny x Ny by

(p,n) ~ (g, m) & p+m=q+n.

(a) Show that ~ is an equivalence relation on Ny x Nj.

(b) Show that
(p,n) ~ (k+p,k+n)

for all k € Ng.

(c) Denote the equivalence class [(k,0)] by k and define the ‘sum’ of two equivalence

classes by the formula

[(p.n)] + [(q,m)] = [(p+ ¢, n+m)].
Determine the equivalence class —k with the property that
—k+k=0.

[You may assume that ‘4" is well defined.]



4. Let M be a non-empty set and define a relation < on the power set P(M) of M by
A<B & ACB.

Show that this relation is a partial order. When is it a total order?



