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L. (a) {ppp, ppf. pfo. fop, pff, fof. ffp, ff};
(b) Zr =A{ppf.off, fof. ff1}.XPp = {ppD, OO, DfD. Dff};
(c) No;
(d)
P(ZFUXP) = P(ZF) —I—P(Xp) —P(ZFOXP)
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(e)C = {ppp,ppf,pfp, for}, D ={pff, fof. ffo, fff};
(f) Yes;

(2)
P(CUD)

Probability that exactly two of the events happen
P(AB—-C)+ P(AC - B)+ P(BC - A)

P(AB) — P(ABC) + P(AC) — P(ABC) + P(BC) — P(ABC)
P(AB)+ P(AC) + P(BC) — 3P(ABC).

In the above derivation we have used the theorem that P(A — B) =
P(A) — P(AB).

(b) S1: false

A =B =C and P(A) = P(B) = P(C) = 1/3 then P(A) + P(B) +
P(C)=1but A, B and C are not mutually exclusive.

S2: false



A=B=C =8 then PAUBUC) =1 but A, B and C are not
mutually exclusive.

(a) S ={(z,y) : 0 <z <y <24}
(b) A={(z,y): 0< 2 <9,9<y<24}, 5
Ec) B:{(:E,y):y—x<12},%;

. The number of the runs with no successive heads is equal to Fj, 19
(F =Fibonacci number). For the proof we use mathematical induc-
tion, the case for length 2 is evident. Considering the runs with no
successive heads of length n, such runs end on head (H) or tail (T). If
they end in T, they can be generated by adding a T to the end of all
such runs of length n — 1. If they end in H, there must be a T before
that, so they are generated of such runs of length n — 2, by adding a
TH at the end. So number of such runs is equal to the addition of runs
with no successive heads of length n — 1 and n— 2, which is exactly the
relation between the Fibonacci numbers, where F,, = F,_1 + F,.

P="r2 = 154 3vE)(1+ VE)" + (5 — 3v5)(1 — VB)".
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: (a) 39*37*351*...*5*3*1 =7.61x10 )

(b) =3.13 x 10%4.
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. If A; denote the event that the envelope i is empty, we want to find
the probability P(A{ N A§ N A§N A5 N AE N Ag).

PATNASNASNATNASNAG) =1—P(A1UA U A3 U AL U A5 U Ag)

Using the extension of Theorem 3.4 we can compute the union of the
events.
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PATNASNASNATNAENAG) = 1—P(ATUAsUA3 U AgU A5 U Ag)
= 0.2718.
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Figure 1: Question 3



