Exercise (Week 10)
November 10, 2022

1. Let A,B,C,D be sets.

(a) Explain why (C\A) x (D\B) = ((C\A)NC) x (DN (D\B)).

(b) Use (a) to prove (C\A) x (D\B) = ((C\A) xD)N(C x (D\B)).
(c) Use (b) to prove (C\A) x (D\B) = (Cx D)\ ((AxD)U(C xB)).
(d) Explain why (Cx D)\ (AxB)=(CxD)\((CxD)N(AxB)).

(e) Use (d) to prove (Cx D)\ (AxB)=(CxD)\ ((CxB)N(AxD)).
(f) Use (e) to prove (Cx D)\ (AxB)=(Cx(D\B))U((C\A) xD).
(

2. For a given set A, let T4 ={(a,5) €eAx P(A):a € S}.

(a) Please describe Ty, Ty, and Ty, ;) using list mehthod.

(b) Let A be a finite set of n elements, find the number of elements of T4. (you
can use the fact that #(Z2(A)) =2".)

(c¢) Let A,B be sets. Is it true that Tqnp = T4 NTp? Explain your answer.

3. Define a relation on R by setting x ~ y if and only if |x —y| < 1. Is this relation an
equivalence relation? Explain your answer.

4. Let X ={1,2,3} and suppose S C X x X is an equivalence relation on X. Suppose
further that (1,2) € S and (2,3) € S. Find all the elements of S.

5. Do Question 4.3.



