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To receive full credit, all answers must be explained.
‘1. {20 points) Categorize the following binary codes as:
(&} uniquely decodable and instantaneous
{
!\ i

b} uniquely decodable but not instantaneous
3
/

{¢) not uniquely decodable but instantaneous
{d) neither uniquely decodable nor instantaneous
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2. {20 points) Let C be a code, and let w be an element of CNC,. Show that there always
exists a code sequence with more than one decoding.
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, ‘ 1 optimal binary code for 8, the source with
=, probalilities p, = 2 £ 1 1 1 o0 the previous page.
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(¢} Give an example of a optimal b
T

in

mary code for 8, the same sonree again, that is
} not a Huffman code, and explain your answer. (In this question a code i3 given
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5. (15 points) Let o 5 ith eight : i
D ) Let S be a ce with eight symbols {s1,5,...,5¢}, and let ¢ be an

i SO
vy i o F i + 4
optimal binary code for & Prove that the average length of ¢ is less than or equal {o

three, le., L(C) < 3.
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