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ECE313: Problem Set 7: Problems and Solutions

1. Let U,, denote the time it took to finish the nth round. We have U,, ~ exp (\). Let T'= Uy +Us+- - -+ Ujp.
T has Erlang distribution with parameter (10, ). Our observation is "= 5. We want to pick A > 0 so that
fr (5) is maximized:

~ A —5A A 9
Aur = argmax fr (5) = arg max 67(5)
A>0 A>0 9!

We need to solve

; A
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2. Let X denote the number of refunds that are issued.

(a) P(X >6)= Z <Z>pk (1—p)"*=1- Z (126> . 10—6)k (1-2. 10—6)106719

k>6 k<5

(b) By Markov inequality
E|X 1
Pixzg< 2 _m_1
6 6 3

(¢) By Chebyshev’s inequality ,
P(|X —np| > ao) < =
Notice that np =2-107%.10° =2 and 0 = \/np (1 — p) ~ V2. Hence if we pick a = 4/\/5, we get

7)

Px 2121 < (4

Notice that if | X — 2| >4 then X > 6 or X < —2; however X is non-negative. Hence,

)

co| —

P(X>6)=P(X—2>4)<

which is much sharper.

(d) Let A =np =2. We have
> 22k
k!

P(X>6)=1-P(X<5)~1-
k=0

(e) Notice that u=np =2 and o = \/np (1 — p) ~ V2. Let X denote the normal approximation.

(f) We observe X = 20. Notice that P (X = 20) ~ P (X' < 20.5) —P (X' < 19.5) where X ~ N (u,02%), 1 =

np and 0 = /np (1 —p) = \/np = /iu. Hence X ~ N (g, ). We can pick p that maximizes right
hand side and then set PML = [0pmrL - 106,

> = 20.5 — 19.5 —
arg max P (X < 20.5) - P (X < 19.5) = arg max ¢ <05M> - (95,u)
©>0 u>0 Vi Vi




Taking derivative and setting it to be zero, we get
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p+205 exp [1 ((20.5 — p)* — (19.5 — u)z)] = exp [21 (40 — 2#)}

L+295 2
- ﬂJML ~ 19.5062

= par = 107°%-19.5062

(a) P(Xz5o):q><_50;ﬁ‘> :¢<_50—539-1>
(b) P(30§X§50):P(ngo)_p(xzm):q,(_%—;ﬁl

(¢) We need to pick k so that P (X > k) = 0.9, which means ® <—

)-#(

k—39.1

5

50 —39.1

5

) ~ 0.9.
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