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Exercise 1 
 
The rate �� �  convolutional code has generators  
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 Represent this code as:  
a) Shift register. 
b) State diagram. 
c) Tree. 
d) Trellis.  
e) Matrix. 
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a) 
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Exercise 2 
 
Represent the code in the previous exercise as recursive systematic convolutional 
code.  
Calculate the output (coded) sequence for both: systematic and corresponding 

nonsystematic encoder. The information sequence at the input is � � � � �� � �� � �� 	
. 

 
Solution 2 
 
a) recursive systematic convolutional code 
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b) Systematic convolutional  code 
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Divide both sequences with � �
� �

�� � and you get new sequence where one contains the 
systematic bit and the other is generated by a recursive digital filter. 
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Exercise 3 
 
The encoder starts from zero state, collects three bits and adds to them a parity bit 
calculated based on the previous state and the bit values. The information bits and 
parity bits are transmitted. In next interval the process is repeated but the initial state 
is equal to parity bit value in the next interval. Draw the trellis for given code. 
(This type of code is called zigzag code). 
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Trellis of the code 
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