
Tutorial Lecture 13 

 

Q/ A symbols (x1, x2, x3, x4, x5, x6 and x7), with a prpbabilities of (0.11, 0.04, 0.12, 

0.13, 0.45, 0.1 and 0.05) respectively. Develop Hufmman code to obtain the binary 

code for each symbol.   

 

Solution: 

 

 

 

 

 

 

 



Q/ Given a source that produces the following symbols {a1,a2,a3,a4,a5,a6,a7} with 

probabilities (0.25, 0.35, 0.03, 0.12, 0.07, 0.18} respectively, 

(a)  Design Huffman code. 

(b) Calculate the code efficiency 

 

Solution: 

a- 

a2 0.35 0.35 0.35 0.4 0.6 1 

a1 0.25 0.25 0.25 0.35 0.4  

a6 0.18 0.18 0.22 0.25   

a4 0.12 0.12 0.18 
 

  

a5 0.07 0.1 
 

   

a3 0.03 
 

    

 

 

A Code 𝑙𝑖 

a2 00 2 

a1 01 2 

a6 11 2 

a4 100 3 

a5 1010 4 

a3 1011 4 

b. 

 

𝜂 =
𝐻(𝑥)

𝐿𝑐
× 100   

𝐻(𝑥) = ∑ log2 𝑃(𝑥𝑖) × 𝑃(𝑥𝑖) 

𝐻(𝑥) =
(0.35×ln(0.35)+0.25×ln(0.25)+0.18×ln(0.18))+0.12×ln(0.12)+ 0.07×ln(0.07)+0.03×ln(0.03)

ln(2)
=

2.26279
𝑏𝑖𝑡𝑠

𝑠𝑦𝑚𝑏𝑜𝑙
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𝐿𝐶 = ∑ 𝑙𝑖 × 𝑃(𝑥𝑖)
 

𝑖

= 

= 2 × (0.35 + 0.25 + 0.18) + 3 × 0.12 + 4 × (0.07 + 0.03)

= 2.23
𝑏𝑖𝑡𝑠

𝑚𝑒𝑠𝑠𝑎𝑔𝑒
 

𝜂 =
2.26279

2.23
× 100 =  97.75% 

 


