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Problem Solutions: YatesandGoodman,2.2.2.2.62.3.12.3.22.4.12.4.32.5.1and2.5.2

Problem 2.2.1

(a) Wewishto find thevalueof ¢ thatmakeshe PMF sumupto one.
_J/ c(1/2)" n=0,1,2
P ) = { 0 otherwise
Thereforey2_oPy(n) = c+c/2+c/4=1,implyingc=4/7.
(b) TheprobabilitythatN < 1is
PIN<1 =P[N=0]+P[N=1=4/74+2/7=6/7

Problem 2.2.6
Theprobabilitythata callerfails to getthroughin threetriesis (1— p)3. To besurethatatleast95%

of all callersgetthrough,we need(1— p)3 < 0.05. Thisimplies p = 0.6316.
Problem 2.3.1

(a) If it isindeedtruethaty, thenumberof yellow M&M’ sin a packageis uniformly distributed
betweerb and15,thenthePMFof Y, is

[ 1/11 y=56,7,...,15
Re(y) = { 0 otherwise

(b)
PY<10 =R (5 +R(6)+---+R(9) =5/11

(c)
PIY > 12 = R/ (13) + R/ (14) + R/ (15) = 3/11

(d)
PB<Y <12 =R/ (8)+R(9)+---+ PR (12) =5/11



Problem 2.3.2

(a) Eachpagingattemptis anindependenBernoullitrial with succesprobability p. Thenumber
of timesK thatthe pagerreceivesa messagés the numberof successemm n Bernoullitrials
andhasthebinomial PMF

n K n—k
_ (pPa=p"* k=01....n
Al = { 0 otherwise
(b) Let R denotethe eventthatthe pagingmessagevasreceivedat leastonce. The eventR has
probability
PIR=PB>0=1-PB=0=1—(1— p)n

To ensurethatP[R] > 0.95 requiresthatn > In(0.05) /In(1— p). For p = 0.8, we musthave
n> 1.86. Thus,n = 2 pageswvould be necessary

Problem 2.4.1
Usingthe CDF givenin the problemstatementve find that
(@ Ply<1=o0

(b) PlY <1]=1/4
© PY>2/=1-PY<2=1-1/2=1/2
d) PlY>2/=1-PY <2 =1-1/4=3/4
() PY=1=1/4
() PlY=3=1/2

(g) Fromthe staircaseCDF of Problem2.4.1,we seethatY is a discreterandomvariable. The
jumpsin the CDF occurat at the valuesthatY cantakeon. The heightof eachjump equals
the probability of thatvalue. ThePMF of Y is

1/4 y=1
) 1/4 y=2
0 otherwise

Problem 2.4.3

(a) Similarto thepreviousproblem thegraphof the CDF is shownbelow

0 x<-3 - 8%
Fx(X): 04 —-3<x<5 :_3< 04
0.8 5<x<7 02
1 x>7 -3 0 5 7



(b) Thecorresponding®MF of X is
04 x=-3

04 x=5
RX)=19 02 x—7

0 otherwise

Problem 2.5.1
Forthis problem we just needto pay carefulattentionto the definitionsof modeandmedian.

(a) ThemodemustsatisfyPx (Xmod) > Px (X) for all x. In thecaseof theuniform PMF, anyinteger
X' betweenl and100is a modeof therandomvariableX. Hence the setof all modess

Xmod={1.2,...,100}
(b) ThemedianmustsatisfyP[X < Xmed = P[X > Xmed. Since
P[X <50 = P[X >51] =1/2
we observehatxmneq = 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

Voice callsanddatacalls eachcost20 centsand 30 centsrespectively Furthermorgherespective
probabilitiesof eachtypeof call are0.6 and0.4.

(a) Sinceeachcallis eitheravoiceor datacall, the costof onecall canonly takethetwo values
associateavith the costof eachtypeof call. Thereforehe PMF of X is

0.6 x=20
Px(x)=<¢ 0.4 x=30

0 otherwise

(b) Theexpectectost,E|[C], is simply the sumof the costof eachtype of call multiplied by the
probability of suchacall occurring.

E[C] = 20(0.6) 4+ 30(0.4) = 24cents



