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Problem 2.2.1

(a) Wewish to find thevalueof c thatmakesthePMFsumupto one.

PN
�
n ��� c

�
1� 2� n n � 0� 1� 2

0 otherwise

Therefore,∑2
n � 0PN

�
n ��� c � c � 2 � c � 4 � 1, implying c � 4� 7.

(b) TheprobabilitythatN 	 1 is

P 
N 	 1��� P 
N � 0�
� P 
N � 1��� 4� 7 � 2� 7 � 6� 7

Problem 2.2.6
Theprobabilitythatacallerfails to getthroughin threetriesis

�
1 � p � 3. To besurethatat least95%

of all callersgetthrough,weneed
�
1 � p � 3 	 0� 05. This implies p � 0� 6316.

Problem 2.3.1

(a) If it is indeedtruethatY , thenumberof yellow M&M’ s in apackage,is uniformly distributed
between5 and15,thenthePMFof Y , is

PY
�
y ��� 1� 11 y � 5� 6� 7��������� 15

0 otherwise

(b)

P 
Y � 10��� PY
�
5��� PY

�
6����������� PY

�
9��� 5� 11

(c)

P 
Y � 12��� PY
�
13��� PY

�
14��� PY

�
15��� 3� 11

(d)

P 
8 	 Y 	 12��� PY
�
8��� PY

�
9����������� PY

�
12��� 5� 11
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Problem 2.3.2

(a) Eachpagingattemptis anindependentBernoulli trial with successprobabilityp. Thenumber
of timesK thatthepagerreceivesa messageis thenumberof successesin n Bernoulli trials
andhasthebinomialPMF

PK
�
k ���

n
k pk � 1 � p � n � k k � 0� 1��������� n

0 otherwise

(b) Let R denotetheeventthat thepagingmessagewasreceivedat leastonce.TheeventR has
probability

P 
R��� P 
B � 0��� 1 � P 
B � 0��� 1 � �
1 � p � n

To ensurethatP 
R��� 0� 95 requiresthatn � ln
�
0� 05��� ln

�
1 � p � . For p � 0� 8, we musthave

n � 1� 86. Thus,n � 2 pageswouldbenecessary.

Problem 2.4.1
UsingtheCDFgivenin theproblemstatementwefind that

(a) P 
Y � 1��� 0

(b) P 
Y 	 1��� 1� 4
(c) P 
Y � 2��� 1 � P 
Y 	 2��� 1 � 1� 2 � 1� 2
(d) P 
Y � 2��� 1 � P 
Y � 2��� 1 � 1� 4 � 3� 4
(e) P 
Y � 1��� 1� 4
(f) P 
Y � 3��� 1� 2
(g) FromthestaircaseCDF of Problem2.4.1,we seethatY is a discreterandomvariable. The

jumpsin theCDF occurat at thevaluesthatY cantakeon. Theheightof eachjump equals
theprobabilityof thatvalue.ThePMFof Y is

PY
�
y ���

1� 4 y � 1
1� 4 y � 2
1� 2 y � 3
0 otherwise

Problem 2.4.3

(a) Similar to thepreviousproblem,thegraphof theCDF is shownbelow.
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�
x ���

0 x ��� 3
0� 4 � 3 	 x � 5
0� 8 5 	 x � 7
1 x � 7 −3 0 5 7
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(b) ThecorrespondingPMFof X is

PX
�
x ���

0� 4 x ��� 3
0� 4 x � 5
0� 2 x � 7
0 otherwise

Problem 2.5.1
For thisproblem,we justneedto paycarefulattentionto thedefinitionsof modeandmedian.

(a) ThemodemustsatisfyPX
�
xmod��� PX

�
x � for all x. In thecaseof theuniformPMF, anyinteger

x between1 and100is amodeof therandomvariableX. Hence,thesetof all modesis

Xmod ��! 1� 2��������� 100"

(b) ThemedianmustsatisfyP 
X � xmed��� P 
X � xmed� . Since

P 
X 	 50��� P 
X � 51��� 1� 2

weobservethatxmed � 50� 5 is amediansinceit satisfies

P 
X � xmed��� P 
X � xmed��� 1� 2

In fact, for anyx satisfying50 � x �� 51,P 
X � x #��� P 
X � x $��� 1� 2. Thus,

Xmed ��! x %50 � x � 51"

Problem 2.5.2
Voicecallsanddatacallseachcost20 centsand30 centsrespectively. Furthermoretherespective
probabilitiesof eachtypeof call are0.6and0.4.

(a) Sinceeachcall is eithera voiceor datacall, thecostof onecall canonly takethetwo values
associatedwith thecostof eachtypeof call. ThereforethePMFof X is

PX
�
x ���

0� 6 x � 20
0� 4 x � 30
0 otherwise

(b) Theexpectedcost,E 
C� , is simply thesumof thecostof eachtypeof call multiplied by the
probabilityof suchacall occurring.

E 
C��� 20
�
0� 6��� 30

�
0� 4�&� 24cents
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