2.17   Show that, if 

(a) a fair die is thrown times independently, it is more likely than not that at least one six appears;

(b) a pair of fair dice are thrown 24 times independently, it is more likely than not that a double six does not appear.

(This pair of calculation has an honoured place in the history of the development of the formal study of probability. Some seventeenth century gamblers are said to have believed that, sin (a) holds, then having six times as many throws (4-( 24) “ought” to give the same chance of getting an event that was one sixth as likely (six -( double six). It is very satifying to see a loose argument give the wrong answer).

2.18  In the diagram, the numbers are the (independent) chances the components will fail within ten years. Find the chance the system fails with ten years.
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Given that the system has not failed in ten years, find the chance neither component marked * has failed.

2.19   Poker die have six equally likely faces labeled { 9,10,J,Q,K,A}. When five such dice are thrown independently, what are the probabilities of the different types of “hand” which, in rank order are Five of a Kind(aaaaa); Four of a Kind(aaaab); Full House(aaabb); Three(aaabc); Two Pairs(aabbc); One Pair(aabcd); and no Pair(abcde)? 

(“Run” are not normally considered in this game.)

Given any of these hands, you are allowed to roll again any dice that unmatched. Find your repective chances of improving your hand for the different initial holding (ignoring “improvements” such as turning (KKKQJ) to (KKKA9).

Partial solutions:
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(a) P(No Six) = (5/6)" = 625/1296 < 1/2. Hence P(Six) > 1/2.
(b) P(No Double Six) = (35/36)"* = 0.5086 > 1/2, s0 P(Double Six) < 1/2.
Left diagranm i cquivalent o two parallel components with failure chances 0.2
and 1~ 095" = 0.0975. Hence P(Left fails) = 0.2 x 0.0975 = 0.0195. Also
P(Right fais) = 0.3 = 0.027. So P(System Faiks) = 1 ~ (1~ 0.0975) x (1
0.027) = 0.0459735. Let. A = System does not fail, and B = Neither * compon
fails. Given B, left. system must work, so P(4|B) = P(Right works) = 0.97
Thus P(BIA) = P(AIB)P(B)/P(A) = 0973 x 095" /0.9540265 = 0.9223 or s0
P(Five) = (1/6)* = 1/1296; P(Fouwr) = & x (1/6)" x (3/6) = 25/1296.

P(Full House) = 10 % (1/6)" x (5/6)  (1/6) = 50/1296.

P(Threes) = 10 x (1/6)? x (5/6) x (4/6) = 200/1296

P(Two Pairs) = 15 x (1/6) x (5/6) x (1/6) x (4/6) = 300/1296.

P(One Pair) = 10 x (1/6) x (5/6) x (4/6) x (3/6) = 600/1296.

P(No Pair) = (5/6) (4/6) (3/6)x (2/6) = 120/1296. (Check sum s 1206/1296
For best tactics, leave Fives or a Full House alone. Chance of improving Fours s
plainly 1/6. From Thees, P(Fives) = 1/36, P(Fours) = 10/36, P(Full House)
5/36. From Two Pairs, P (Full House) = 1/3. From One Pair, P(Fives) = 1/216.
P(Fouss) = 15/216, P(Full House) = (5/216 + 15/216) = 20/216, P(Threes
60/216, and P(Two Pairs) = 60/216. From No Pair, cances of improvement are
the unconditional chances of the six better hands.
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