




















 
 
 

 

 

 

 

 

 



 
 
 

 



 
 
 

 

solve this using the Shannon-Fano algorithm, we follow these steps: 

 

Step 1: Sort the Pixel Values by Frequency (Descending) 

Pixel Value Frequency 

1 100 

0 50 

3 25 

2 12 

4 6 

5 3 

6 1 

 



 
 
 

Step 2: Apply Shannon-Fano Algorithm 

Goal: Assign binary codes by dividing the list into two parts where the total frequencies are 
as equal as possible, then assign 0 to one part and 1 to the other. 

 

Step 2.1: First Split 

Group A Group B 

1 (100) + 0 (50) = 150 3 (25) + ... = 47 

Assign: 

• Group A: 0 

• Group B: 1 

 

Step 2.2: Split Group A [1, 0] 

Group A1 Group A2 

1 (100) 0 (50) 

Assign: 

• Pixel 1: 00 

• Pixel 0: 01 

 

Step 2.3: Split Group B [3, 2, 4, 5, 6] 

Group B1 Group B2 

3 (25) + 2 (12) = 37 4 (6) + 5 (3) + 6(1) = 10 

Assign: 

• B1: 10 

• B2: 11 

 



 
 
 

Step 2.4: Split B1 [3, 2] 

Group B1a Group B1b 

3 (25) 2 (12) 

Assign: 

• Pixel 3: 100 

• Pixel 2: 101 

 

Step 2.5: Split B2 [4, 5, 6] 

Group B2a Group B2b 

4 (6) + 5 (3) 6 (1) 

Assign: 

• B2a: 110 

• B2b: 111 

Now split B2a: 

• 4 (6): 1100 

• 5 (3): 1101 

Pixel 6: 111 

 

Final Shannon-Fano Codes: 

Pixel Value Frequency Code 

1 100 00 

0 50 01 

3 25 100 

2 12 101 



 
 
 

Pixel Value Frequency Code 

4 6 1100 

5 3 1101 

6 1 111 

 

Let me know if you'd like to calculate the average code length, compression ratio, or 
visualize the Shannon-Fano tree! 

 



 
 
 

 


