Discrete matemathematics I. — Homework 6

Problem sessions for the week of November 4, 2013

We say that

Ais a subset of B (AC B) if (Vz)(x € A= x € B).

A is an empty set if it does not contain any element. We denote it as ().

Cis an unionof Aand B (C=AUB)if (Vz)(z€ C & (€ AV z € B)).

D is an intersection of A and B (C=ANDB)if (Vz)(z€ D& (z€ ANz € B)).

E is a Cartesian product of A and B (C = A x B) if (Vz)(z € E < (3z € A)(Jy € B)(z = [z,y])),
where [z,y] is so called ordered pair of elements x and y.

F is a set difference of Aand B (C=A—B)if (Vz2)(z € F < (€ ANz ¢ B)).

P(A) is a power set of set A if (Vz)(z € P(A) & =z C A).

1. Show that AU(BNC)=(AUB)N(AUCQC).

2. Find elements of the set A x B if A ={a,b,c} and B = {z,y}.

3. Decide whether (Ax B)U(C x D) = (AUC) x (BUD). If so, prove it; if not, find a counterexample.
4. For the following pairs of sets decide whether B C A:

a) A={{a,b},{c,d},c,d},  B={{a,b},c}

b) A={{a,b},{a},b,0},  B={{a},b,{0}}

c)A={zeR:z >0}, B={zxe€Z:z>0}

5. Find the power set P(A) for A = {a,b,c}.

6. Show the set equality A — (B—C)=(A—-B)U(ANC).

7. For sets A, B show: (AUB) — (ANB)=0< A=B.



