
Stat581 HW3 Solutions 

 

7.(3’) Coupon collecting. Suppose there are N different types of coupons available when 

buying cereal; each box contains one coupon and the collector is seeking to collect one of 

each in order to win a prize. After buying n boxes, what is the probability nP  that the 

collector has at least one of each type? 

 

Hint: similar to example 2.1.2. 
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8. (2’) We know that ,onPPifonPP 2121 CB == provided thatC generatesB and is a π-

system. Show this last property cannot be omitted. 
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10. (3’) Two events A, B on the probability space P)(Ω B,,  are equivalent 

if P(B)P(A)B)P(A ∨=I . 

 

0

B)P(AB)P(AP(B)P(A)

B)P(AB)P(AB)P(A

B)(A\B)(A)B(AB)(AB)A(BB)A(ABAABBA

P(B)P(A)B)P(A

P(B)P(A)P(B)P(A)B)P(A

P(B)P(A)B)P(A
P(B)B)P(ABBA

P(A)B)P(AABA

:Proof

ccccccc

=

−−+=

−=∆

====∆

==⇒

∧≤∨=⇒

∧≤⇒




≤⇒⊂

≤⇒⊂

II

IU

IUUIUUIUU

I

I

I
II

II

 

 

11. (3’) Suppose 1}n,{Bn ≥ are events with 1)P(Bn = for all n. Show 1)BP( n
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13. (3’) If }{Bk are events such that 0)BP(then,1n)P(B k
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24. (3’) Suppose 2λ is the uniform distribution on the unit square 2[0,1] defined by its 

distribution function .[0,1])θ,(θ,θθ])θ[0,]θ([0,λ 2

2121212 ∈=×  

(a) Prove that 2λ assigns 0 probability to the boundary of 2[0,1] . 
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(c) Calculate y}.θθx,θθ :[0,1])θ,(θ{λ 2121
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26. (3’) If n1 A,...,A are events, define 

M

∑

∑

≤<≤

=

=

=

nji1

ji2

n

1i

i1

)AP(AS

)P(AS
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(b) Referring to example 2.1.2, compute the probability of exactly m coincidences. 
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