
EECS122: Introductionto CommunicationNetworks

Homework 11 Solutions

Solution 1.

a) Theentropy is

� 0 � 6log20 � 6 � 0 � 3log20 � 3 � 0 � 05log20 � 05 � 0 � 03log20 � 03 � 0 � 02log20 � 02
�� 1 � 444

A typical1000-symbolmessage,at 1.444bits persymbol,would require1444bits.

b) Thetreemusthave this structure,thoughthe“0” and“1” labelscanbeswappedfor
any pair of siblingedges:
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A = 0, B = 10,C = 110,D = 1110,E = 1111.

c) Averagebits persymbolfor ourHuffmancodeis

0 � 6 � 1 �
0 � 3 � 2 �

0 � 05 � 3 �
0 � 03 � 4 �

0 � 02 � 4 � 1 � 55

A fixed-lengthbinarycodewould use3 bits persymbol,soour compressionfactor
is 3� 1 � 55

�� 1 � 94.

Solution 2. Packet P1 is arriving alongthe shortestpathfrom the source,so it will be
forwardedontoall links otherthantheoneonwhichit arrived(links 2,3,and4). But packet
P2 is notarriving alongtheshortestpathfrom thesource,soit doesnotgetforwardedonto
any links.
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