HW #1

ELEN E4710 - Intro to Network Engneering Due1/31/202
Spring2002 Prof. Rubenstein
Homework mustbe turnedin at the beginning of classon the due dateindicaed abore. CVN studentshave one
additioral day Lateassignmentwill notbeaccepted

1. A fair n-sideddie (eachsideis equallylikely to comeup) with sidesnumkberedfrom 1 to n is rolled until the
value 5 appear®ntop. How mary rolls areexpected?

2. A fair coinis tossedLOtimes.Whatis the probability thateitherthefirst five tossesareheador thelast5 tosses
aretails?

3. Youloseatcrapsif onyourfirstroll, youroll 2,3or 12. Youwin if onyour firstroll, youroll 7 or 11. Youwin
if youroll anything else(4-6, 8-10) onyourfirst roll androll this valueagainbefaerolling a7. Otherwiseyou
lose.

(a) Whatis the probability thatyouwill win? If youdothisright, theoddsshouldbein thehouses favor (i.e.,
lessthan.5), but by vely little.

(b) If yougainadollarfor eachwin andlosea dollar for eachloss,hon muchmoney will you have left on
averageafterplaying100games?

4. Consideraroom containng n peope in which eachpersonis equallylikely to bebornon ary day of theyear
(i.e.,assumeno leapyearsand P(G; = k) = 1/365, whereG; is the birth dateof theith personandk is a
nunberbetweerl and365indicaing thatpersm’s birth date).

(a) Whatis the prolability thatnotwo peope have the samebirthday?
(b) Whatis the probability thatk peoplewerebornon January24 wherek < n?

(c) How mary pairsof peoplecanwe exped to have the samebirthday? Give a closed-foam solutionwithout
summatios.

5. Let X, Y, andZ berandon vaiablessuchthat X andY areindeendent, X andZ areindependentandY
andZ areindegenden (i.e., P(X,Y) = P(X)P(Y),P(X,Z) = P(X)P(Z),P(Y,Z) = P(Y)P(Z). Shov
that this doesnot imply that X, Y and Z areindependen (i.e., thatit is not alwaystruethat P(X,Y, Z) =
P(X)P(Y)P(Z)). Think abautrolling 2 dice...

6. With probability p;, TA Starrou hasa messagéo give to the class. With probability p», ProfessoRubenstein
will remenber to deliver the message.With prokability p3, Mary, a studentin the classarriveson time to
hearany announcemets ProfessoRubensteiimales. Assumingthesethreeeventsareindependen (suchthat
the probability that Mary hearsan annaincemenis p1p2ps3), whatis the probability that TA Starrou gave an
anrouncenentto ProfessoRubensteingiventhatMary did nothearananrouncenent?



