EECS122: Introductionto CommunicatiorNetworks
Homeawork 4 Solutions

Solution 1.  Forthegivennetwork therearemary waysto usejusttwo rowsin eachtable
andcorrectlyforward paclets. Onepossibilityis shovn in figure 1.
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Figurel: Solutionl

Solution 2. In every stepof the Dijkstra algorithmwe look at the setof unshadechodes,
choosethe onewith the smallestestimate shadet, andfinally updatethe estimate®f the
neighboringnodes.The successie stepsof the algorithmfor the givengraphareshownn in

figure2.



Figure2: Solution2

Solution 3. Accordingto the flooding algorithmdefinedon pagest5 & 66 of the text-

book,thefirst time anoderecevesamessagedt sendshe messagen all its interfacesex-

ceptone.If it everrecevesthesamemessageagain,it ignoresit. Thenodewho createghe
messagén thefirst placeis anexception—itsendghe messagen all its interfaces.Since
thereareN nodeswith anaverageof d interfaceseach thereareatotal of Nd interfacesn

thenetwork. (Noticethatindividual nodescanhave differentnumbersof interfacesandd

neednot beaninteger Theonly thing d really tells usis the total numberof interfacesin

thenetwork.) If everynodesentonemessagen all its interfacesthetotal numberof pack-
etssentwould be Nd. However, eachof the nodesexceptoneomits oneof its interfaces,
sothetotal numberof pacletssentis Nd — (N—1) = Nd — N+ 1.

A reallife floodingalgorithmmightdiffer slightly from theonedefinedin thetextbook.
For example,nodesmight not forward a message@mmediatelyafterthey receve it, andin
the meantime they might receve additionalcopiesfrom otherinterfaces.In thatcase,it
wouldbesensiblego refrainfrom forwardingthemessagenall theinterfacest camefrom,
in which casefewerthanNd — N + 1 pacletsmightbe sent.



Solution 4.

a) Theprobabilityof receving the datagranctorrectlyis the probability of receving all
fragmentscorrectly The probability of receving onefragmentcorrectlyis 0.99. The
probability of receving all fragmentscorrectlyis the productof the probabilitiesof
receving theindividual fragmentscorrectly Thus:

10
P(correctdatagram = [7] P(correctn™ fragmen = 0.99'° = 0.9044
n=1

b) If we sendeachfragmenttwice, thenthe probability of receving a fragmentcor-
rectly is the probability that at least one of the two copiesis receved correctly
This probability is equalto one minusthe probability that both copiesarereceved
incorrectly Therefore,the probability of a fragmentbeing receved correctly is
1—0.012 = 0.9999. Thus,the probability of receving the datagrancorrectlyis:

10
P(correctdatagram = |_| P(correctn®™ fragmenj = 0.9999'° = 0.9990
n=1

We seethattransmittingeachfragmenttwice significantlyincreaseshe probability
of correcttransmissiorfor the datagramasexpected.



