
EECS122: Introductionto CommunicationNetworks

Homework 4 Solutions

Solution 1. For thegivennetwork therearemany waysto usejust two rows in eachtable
andcorrectlyforwardpackets.Onepossibility is shown in figure1.
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Figure1: Solution1

Solution 2. In everystepof theDijkstra algorithmwe look at thesetof unshadednodes,
choosetheonewith thesmallestestimate,shadeit, andfinally updatetheestimatesof the
neighboringnodes.Thesuccessivestepsof thealgorithmfor thegivengraphareshown in
figure2.
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Figure2: Solution2

Solution 3. Accordingto the flooding algorithmdefinedon pages65 & 66 of the text-
book,thefirst timeanodereceivesamessage,it sendsthemessageonall its interfacesex-
ceptone.If it everreceivesthesamemessageagain,it ignoresit. Thenodewhocreatesthe
messagein thefirst placeis anexception—itsendsthemessageon all its interfaces.Since
thereareN nodeswith anaverageof d interfaceseach,therearea total of Nd interfacesin
thenetwork. (Noticethatindividualnodescanhavedifferentnumbersof interfaces,andd
neednot beaninteger. Theonly thing d really tells us is thetotal numberof interfacesin
thenetwork.) If everynodesentonemessageonall its interfaces,thetotalnumberof pack-
etssentwould beNd. However, eachof thenodesexceptoneomitsoneof its interfaces,
sothetotal numberof packetssentis Nd � �

N � 1��� Nd � N � 1.
A reallife floodingalgorithmmightdiffer slightly from theonedefinedin thetextbook.

For example,nodesmight not forwarda messageimmediatelyafterthey receive it, andin
the meantime,they might receive additionalcopiesfrom otherinterfaces.In that case,it
wouldbesensibleto refrainfrom forwardingthemessageonall theinterfacesit camefrom,
in which casefewer thanNd � N � 1 packetsmight besent.
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Solution 4.

a) Theprobabilityof receiving thedatagramcorrectlyis theprobabilityof receiving all
fragmentscorrectly. Theprobabilityof receiving onefragmentcorrectlyis 0.99.The
probabilityof receiving all fragmentscorrectlyis theproductof theprobabilitiesof
receiving theindividual fragmentscorrectly. Thus:

P
�
correctdatagram���

10

∏
n � 1

P
�
correctnth fragment��� 0 � 9910 �� 0 � 9044

b) If we sendeachfragmenttwice, then the probability of receiving a fragmentcor-
rectly is the probability that at leastone of the two copiesis received correctly.
This probability is equalto oneminusthe probability thatboth copiesarereceived
incorrectly. Therefore,the probability of a fragmentbeing received correctly is
1 � 0 � 012 � 0 � 9999.Thus,theprobabilityof receiving thedatagramcorrectlyis:

P
�
correctdatagram���

10

∏
n � 1

P
�
correctnth fragment��� 0 � 999910 �� 0 � 9990

We seethat transmittingeachfragmenttwice significantlyincreasestheprobability
of correcttransmissionfor thedatagram,asexpected.
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