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1. Show that (a) A+B+.A+B=A; (b) (A+ B)(AB) = AB + BA.

2. Consider the sequence of subsets of the real line A1, As, Az,... where A; £ [1 — (1/i%),5 + (2/1)).
Find U;2; Ai and N2, A

3. If a collection of sets F is such that (i) § € F, and (ii) if A, B € F then AaB € F, is it necessary
that F be an algebra? If so, prove it. If not, give an example of a collection of sets for which (i)
and (ii) hold, but the collection is not an algebra.

4. Show that (a) if P(A4) = P(B) = P(AB), then P(AB+ BA) = 0; (b) if P(A) = P(B) = 1, then
P(AB) = 1.

5. Prove and generalize the following identity:

PA+B+C)=P(A)+P(B)+P(C) — P(AB) — P(AC) — P(BC) + P(ABC).

6. Show that P(AB|C) = P(A| BC)YP(B | C) and P(ABC) = P(A | BC)P(B | C)P(C). Assume that
none of ‘the conditioning events is an almost null event; what happens if one of the conditioning
events is an almost null event?

- 7. Show that A and B are independent events if and only if A and B are independent.

8. Suppose A, B, C and D are independent events. Show then that (i) AB and C are two independent
events, (i) A +C and D are two independent events, and (iii) A+ B and C +D are two independent
events.

9. Is it possible that an event is independent of itself? If so, when? If not, explain mathematically
why not?

10. We have two coins; the first is fair and the second is unfair as it has a head on both sides. We pick
one “at random” and toss it twice and a head comes up both times. What is the probability that
the fair coin was picked?

11. Suppose of the set § = {0, 1,2, 3} we say that two elements a and b are similar, written a ~ b, when
b — a is either 0 or 2. Determine which elements are similar to which other, and whether the “~”
relationship is an equivalence relationship on S. If it is, prove it. If not, which of the three required
properties of being reflexive, symmetric and transitive does this relationship have?
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