Question Sheet 5

1) Let U = {1,2,3,4,5,6}. In each of the following cases give examples of
sets A, B, ... C U such that the equality does not hold.

i) (AUB)NC°= AU (BNC°),

(i) AnNBNC=ANBN(CUB),

(iii) (AU B) N A° = B,

(iv) (AUB)*NC = (A°NC)U (B°NC).

2) Draw the diagram

six times and shade the regions
(i) AUB-C,
(i) A°U B¢,

(iii) (AN B)S,

(iv) A°N B,

(v) A°nBe,
(vi) (AU B)“.

What equalities do you find?

3) Draw the diagram

six times and shade the regions



i) AU(BNO),

(i) An(BUCQC),

(iif) (A\B)\C,

(iv) (AAB)AC,

(v) (ANB)U(ANC),

(vi) (BUA)N(CUA).
What equalities do you find?

4) Let U = Z. Recall that, for a real number z, the notation |z| denotes the
size or magnitude of x and is given by

2] = r ifx>0,
|l —z ifxz<O.

Consider the predicates

p(z) |z —2| <5, (which means —5 <z —2<5),
po(z) : | z+2| >4, (which means either z+2>4or z+2 < —4),
ps(r) : (v—1)*2<16.

Let A be the solution set of py(x), so A = {z | p1(x)}, B the solution set of
p2(x),s0 B = {z | p2(x)}, and C the solution set of p3(z), so C' = {z | ps(z)}.

(i) Find A, B and C in list form,

(i) Find the solution set of p;(z) A (=p2(x)) in list form and express this
set in terms of A and B and the set operations N, U and ¢,

(iii) Find the solution set of pi(x) V ps(x) in list form and express this set
in terms of A and C and the set operations N, U and ©.

5)Let A={r eR:z—1>2andz <4} andlet B={xr e R:5 < z? < 20}.
Show that if x € A then we have x € B. Hence deduce that A C B.

6) Let A={reR:2°-3x+2<0}andlet B={reR:1 <z <2}
In the same way as in Question 6 show that A C B. Also show that B C A.
Deduce that A = B.



7) Let A, B and C be subsets of a universal set U. Use only the Boolean
laws of Logic to prove
i) AUBNC)=(AUuB)N(AUC),
(i) AU (B°U A°) = (AU B)“,
Compare with Sheet 1 Question 8(i)
(i) A= AUA,
Compare with Sheet 1 Question 8(iv)
(iv) (AN B)¢ = A°U B°.

So do not use the Boolean laws of Set Theory.

8) Let A, and B be subsets of a universal set U. Using only the Boolean
laws of Set Theory simplify the following expressions

() (4°nBoy,

(i) AU(A°NB),

(iii) A°U(A°UB)°,

(iv) AN A.

Hint: Start with A = AN U and use another law on U. Also, look back
at your solution to Sheet 1, Question 8(iii).

9) Let A={1,2,3,4,5,6,7}. Determine the number of
(i) subsets of A,

(ii) subsets containing three elements,
(iii) subsets containing the elements 1 and 2,

(iv) subsets containing an even number of elements. (Consider 0 to be an
even number.)



