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[20 Points|[Problem 1]

Given source alphabets with probabilities.

LETTER PROBABILITY
a, 0.8
a, 0.2

a) Calculate the entropy of this source.

b) Find Huffman code.

c) Calculate its average code length.

d) Calculate redundancy.

e) Find Extended Huffman code by generate a codeword for every two symbols.
f) Calculate extended alphabet size.

g) Calculate average codeword length for this extended code (in bit/symbol)

h) Calculate average codeword length (in bit/alphabet) (in terms of the original
alphabet)

[20 Points][Problem 2]
Design a 4-bit Tunstall code. Use the method with repeating the letter “A” every

iteration. Given source alphabets and associated probabilities.

LETTER PROBABILITY
A 0.4
B 0.3
C 0.2
D 0.1




[20 Points|[Problem 3]
Given the probability model in the following table, find the real valued tag (midpoint
of the tag interval) for the sequence S, S, S; S, S,

LETTER PROBABILITY
S 0.1
S, 0.3
S, 0.6

[20 POINTS|[PROBLEM 4]
A sequence is encoded using LZ77 algorithm. Given that C(a)=1, C(h)=2, C(t)=3,
and C(¢)=4. Decode the following sequence of triples:

<0,0,2> <0,0,1> <0,0,3> <2,34> <74,4> <4,2.4> <6,2,3>

Assume that the size of the window is 20 and the size of the look-ahead buffer is 10.



[20 POINTS|[PROBLEM 5]
A sequence is encoded using the LZW algorithm and the initial dictionary shown in

the table below:

INDEX ENTRY
1 S
2 ¢
3 I
4 T
5) H

The output of the LZW encoder is the following sequence:

Build an LZW dictionary AND decode this sequence.

END OF TEST QUESTIONS
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Received sequence: 4, 5, 3,1, 2,8,2,7,9,7, 4

Received | Decode Update Dictionary ]
4 T Entry 6: T... ]
5 H Entry 6: TH Entry 7: H...

3 I Entry 7: HI Entry 8: I...

1 S Entry 8: IS Entry 9: S...

2 b Entry 9: S A Entry 10: 5. ..

8 1S Entry 10: A7 | Entry 11: IS...
2 b Entry 11: ISp | Entry 12:5...

7 HI Entry 12: JH | Entry 13: HI...
9 Sk Entry 13:HIS Entry 14:S A

7 HI | Entry 14: SpH | Entry 15: HI ...
4 T Entry 15: HIT | Entry 16:T... |

Final Dictionary:

Index | Entry
1 S

2 JJ

3 I

4 T

5 H

6 TH
7 HI
8 18

9 Sh
10 Bl
11 1Sh
12 BH
13 HIS
14 SpH
15 HIT
16 T




	EE5351 Digital Video Coding
	Summer 2007, Test 1


