HW #2

ELEN E4710 - Intro to Network Engneering Due?2/12/202
Spring2002 Prof. Rubenstein

Homework mustbe turnedin at the beginning of classon the due dateindicaed abore. CVN studentshave one
additioral day Lateassignmentwill notbeaccepted

1. Youworkin adepatmentstorethathasa SantaClauswhositschildrenon hislap andasksthemwhatthey want
for Christmas.Parentscomplan thaton average, they wait 50 minutesto seeSantaandon averag spendonly
30second with Santa.Youareunableto deteminethedistribution onthetime thatSantaspendswith children
Canyoustill calculatethe expectedlengthof theline? If so,how andwhatis it? In not, why not?

2. Let X1, X, - - -, X}, beindependentexponentially distributedrandan variableswith rateA.
LetY = min{Xjy,---, Xy }. Shov thatY is exponentiallydistributed. Whatis therateof Y'?

3. Youarriveatabusstopat3:15pm. A busarrivesaccordhg to a uniform distribution betweer8 and4 pm.

(a) Whatis the prohability thatyou missedhebus?
(b) Somebdy informsyouthatthebushasnotyetarrived. Giventhisinformation,whatis the probability that
it comeswithin thenext 15 minutes?

4. Youarrive ata busstopat 3:15pm. A busarrivesaccordng to an exponentialdistribution with rate A, starting
at3pm(it will notarrive before then)

(a) Whatis the prokability thatyou missedhebus?
(b) Somebdy informsyouthatthebushasnotyetarrived. Giventhisinformation,whatis the probability that
it comeswithin thenext 15 minutes?

(c) Suppaethereare 3 busesnunberedl,2,3wherethe first bus arrives at a time after 3pm that is expo-
nentially distributedwith rate \. The secondbus arrivesat a time afterthe arriva of thefirst busthatis
exponentially distributedwith rate A, andthe third bus arrives at a time after the secondbus thatis ex-
ponettially distributedwith rate A. Whatis the probability thatthe third bus takesmorethanan hourto
arrive?

5. Supmsethatthearrival timesof threebusesnumteredl,2 3 areexponentiallydistributedwith ratesi 1, A2, and
A3 (heretheary buscancomefirst, i.e., theclocksfor all busesstartattime 0).

(a) Forthecasewherel; = A2 = A3 = A, Whatis theprohability thatit takesmore thananhourfor all three
busegto arrive?

(b) Whatis the probability thatbusesarrivein the order 1,23?

(c) Whatis the prolability thatbus2 arrivesmore thantime ¢ afterbus 1, giventhatbus 2 arrives afterbus1?

(d) Whatis theprobability thatbus2 takesmore thantime ¢ to arrive giventhatbus1 comesafterbus2?

6. Considera 2-D parity checkcode.

(a) Provethatany comhbnationof 1, 2, or 3 bit errorsis detectake.

(b) Foral6-bitdataword(i.e.,codebitsareextrabits),shov a4 bit erra combinationthatcanrot bedetected
andshav onethatcan.

(c) For adatawordwith k2 bits, giventhatbit flips area Bernouli procesgindependet) with probability p,
compue the prabability that4 bit-erra's occurandthatthe 2-D parity checkfails to detecthatthewordis
corryoted.
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(d) Fix thebit errorin theabove codavord.



7. Considetthe(7,4)Linearcode whosecodebits aregeneratd asfollows:
e ci=b Dbs Dby
® co=b; Dby Dby
®oc3=byDbs Dby

Supmseyoureceve the codavord 1110111 which wasgeneatedusingthe above linearcode.Whatcodeword
wasmostlikely transmitte@

8. Theabove codes work bestwhenp, the probability of a bit beingflipped is very small. Whatif p werevery
large (e.g.,1 — e for somevery smalle) andBernoulli. How would you modify the codingtechnige to get
guaanteeghatwereasgod asif p wereverysmall(i.e.,p = €)?

9. Supmsewe switchto thelinearcode:

e ¢ =b Pbs
® ¢y = by Dby
e 3= by @ b3

(a) Canthiscodealwaysdetectsingle-hbt erros? Explainwhy or why not.

(b) List the setsof single-biterrors that shouldbe detectedbut not repaied (becasge 2 possiblerepais are
equallylikely).



