STAT 241/541 Homework 1 Solution

Prepared by James Hu

Problem 1: Chl.2:14
(a) The possible values that Y may take are 2, 3, 4 and 5. Therefore, the

distribution function of Y is
my(2) =1/5, my(3)=1/5, my(4) =2/5, my(5)=1/5.
(b) The possible values for Z are 0, 1, and 4. We have
mz(0) =1/5, mz(1) =mx(—=1)+mx(1) =3/5, mz(4) =1/5.

Problem 2: 18

(a) The right-hand side of the sum of the probabilities of all outcomes oc-
curring in the left-hand side plus some more because of duplication. Here is
one approach to prove it:

By theorem 1.4 in the book, Pr(A U B) < Pr(A) + Pr(B). Let event
E,=A,1UA,2U---UA,, form=1,2,... n, then
t(Ar) + Pr(Ey)
PI'(Al) + PI'(AQ U EQ)

r(Al) + Pr(As) 4+ Pr(E,)
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PI'(Al) + PI'(AQ) + ...+ PI'(Anfl) + PI'(Enfl)
= R.H.S.

(b)
1>Pr(AUB)=Pr(A)+Pr(B) —Pr(ANB)

Problem 3: 20

For uniform distribution, we will have to have the same probability assigned
to all outcomes. If this probability is 0, the sum of the probabilities would be
0 so that Pr(€2) = 0 instead of 1 as it should be. If this common probability
is a > 0, then the sum of all the probabilities of the first n outcomes would
be na and for large enough n this would be greater than 1, contradicting

the requirement that the sum of the probabilities for all possible outcomes
should be 1.



Problem 4: 22

The sample space Q = {1,2,3,...} and the distribution function is

5

()—1(>"_1 ~1,2,3
m(n) =& (5 , n=123,...

Now if 0 < z < 1,

E 2 = !

, 11—
J=0

Hence

(1/6) Z (5/6)" ! = (1/6) - ﬁ =

Problem 5: 26

The probablhty that the two cards are of the same rank is 222 = L. Thus

s 5251 17
2x+— =1 giving z = +.

Problem 6: 28

(a) 1/3
N
(b) P3(N) = [iN], where [§] is the greatest integer less than or equal to §.
Note that
N N N
Y e[t
3 3 3

From this we see that ]

N—oo

(c) If A is a finite set with K elements then

, S0

On the other hand, if A is the set of all positive integers, then
A(N) . N

i —e= = lim =1



(d) Let N = 10F — 1. Then the integers between N,_; + 1 and N, have
exactly k digits. Thus, if k£ is odd, then

A(Ni) = (N — Nie1) + (Nig—g — Nig—3) + ...,
while if £ is even, then
A(Ng) = (Nk—1 — Np—o) + (Ng—g — Ng—4) + ... .
Thus, if k£ is odd, then
A(Ng) > (N, — Np_q) =910
while if £ is even, then
A(Ny) < Ny < 10571

So, if k£ is odd, then
A(Ng) S 9.10~1 9

>
N, ~10k—1 " 10’

while if £ is even, then

A(Ny) 1061 2

< <
N, 10F—1 10

Therefore, limy_.o w does not exist.



