Chapter 4

Problems
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@ (a) p(6)=1-(5/6)° = 11/36,p(5) = 21/6 4/6 + (1/6)* = 9/36
p(4)=21/6 3/6 + (1/6)2 = 7/36, p(3) =2 1/6 26 + (1/6)" = 5/36
p(2)=21/6 1/6+ (1/6)* = 3/36, p(1) = 1/36

(d) p(5) = 1/36, p(4) = 2/36, p(3) = 3/36, p(2) = 4/36, p(1) = 5/36
p(0) = 6/36, p(=) = p().j >0



@ (a) P{divisibleby 3} = 33 P({divisible by 105} = 2

1000 1000
P{divisible by 7) = 22
1000
P(divisible by 15} = —0—
1000

In limiting cases, probabilities converge to 1/3, 1/7, 1/15, 1710

(b) P{s(N)=0} = P{N is not divisible by p,?‘ ,i21})
= [ PN is not divisible by p; }

=[la-vpl)=67

13. p(0) = P{no sale on first and no sale on second}
=(7).4) =28
p(500) = P{1 sale and it is for standard}
= P{1 sale}/2
=[P{sale, no sale} + P{no sale, sale}]/2
= [(3W4) + (62 =27

p(1000)= P{2 standard sales} + P{1 sale for deluxe}
= (3)(.6)(1/4) + P{1 sale}/2
=.045+ 27= 315

p(1500)= P{2 sales, one deluxe and one standard}
= (3)}(.6)(1/2) = .09

p(2000)= P{2 sales, both deluxe} = (:3)(.6)(1/4) = 045
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@ (a) Px> 0} = P{win first bet} + P{lose, win, win}
= 18/38 + (20/38)(18/38)* = 5918

(b) No, because if the gambler wins then he or she wins $1.
However, a loss would either be $1 or $3.

(c) E[X]=1[18/38 + (20/38)(18/38)"] - [(20/38)2(20/38)(18/38)] - 3(20/38)° = -.108

@ (a) E[X] since whereas the bus driver selected is equally likely to be from any of the 4 buses,
the student selected is more likely to have come from a bus carrying a large number of

students.
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29, If check 1, then (if desired) 2: Expected Cost = C; + (1-p)Ca+pRy+(1 - PIRy;
if check 2, then 1: Expected Cost = C; +pC; +pR; + (1 —p)Ry s0 1, 2, best if
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(a) probably not

(b) yes, if you could play an arbitrarily large number of games
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@ If X is the amount that you win, then

P{X=1.10}=4/9=1-P{X=-1}
E[X]=(1.1)4/9 = 5/9 = -.6/9 = =067
Var(X) = (1.1)’(4/9) + 5/9 — (.6/9)* = 1.089

C](” 2" =38 40. (21(1/3)4(2/3)‘ +(1/3) = 111243



Theoretical Exercises
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