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Date: _ _ / _ _ / 2018 
Name ID (last 3 digits) 

    
    

Alternatively, the error pattern says that the
last two bits in the observed vector are
received incorrectly. So, we need to flip
their values to get the transmitted
codeword.
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Date: _ _ / _ _ / 2018 
Name ID (last 3 digits) 

    
    

The generator marix has 4 columns. n = 4

Method

00
01
10
11

0000
1001
0111
1110

Direct multiplication like this is
OK when we only have to find
one codeword. However, in the
next part, we need to find all of
them; so we will use other
methods.
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Date: _ _ / _ _ / 2018 
 

Name ID (last 3 digits) 
    
    
    

The #columns of G is 6

The #rows of G is 3

000 000000 0
001 001110 3
010 010011 3
011 011101 4
100 100101 3
101 101011 4
110 110110 4
111 111000 3

3

min

copy
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Date: _ _ / _ _ / 2017 
Name ID (last 3 digits) 
    
    
    

1 1 1 0 0 0 0 0
0 0 1 1 0 0 0 1
0 1 0 0 1 0 1 0
0 0 0 0 0 1 1 1

1 1 0 0 1 0 0 0
1 0 1 1 0 0 0 0
0 0 0 0 1 1 1 0
0 0 0 1 0 1 0 1

= H
1 1 1 0 0 0 0 0
0 0 1 1 0 0 0 1
0 1 0 0 1 0 1 0
0 0 0 0 0 1 1 1

Identity matrix in the data positions becomes identity
matrix in the parity positions

Bit values in the parity positions are transposed and
put in the data positions

0 0 1 1 0 0 0 1
0 1 0 0 1 0 1 0
0 1 1 1 1 0 1 1
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Date: _ _ / _ _ / 2018 
 

Name ID (last 3 digits) 
    
    
    

1 0 1 1 0 0
0 1 1 0 1 0
1 1 0 0 0 1
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(a) Draw the corresponding state (transition) diagram 
 
 
 
 
 
 

 
 

(b) Suppose the information bits (the message bits) 
are b = 11101.  
Find the corresponding codeword x 
i. by using the direct method (filling out the 

table below) without the help of the state 
diagram from part (a).  
 
 
 
 

b s1 s2 x(1) x(2) 
1 0 0   
1   
1     
0     
1     

 
 

x = _ _ _ _ _ _ _ _ _ _ 
 

and 
ii.  path on the 

state diagram derived an part (a) 
Draw/highlight your trace on the state 
diagram in part (a) using different pen color. 

x = _ _ _ _ _ _ _ _ _ _ 

 

Date: _ _ / _ _ / 2018 
Name ID (last 3 digits) 

    
    

0 0 0 0 0
1 0 0 1 1
0 0 1 0 1
1 0 1 1 0
0 1 0 1 1
1 1 0 0 0
0 1 1 1 0
1 1 1 0 1

First, observe that this encoder uses a shift register with two FFs which is
the same as the one discussed in lecture. Therefore, the arrows will be the
same as what we had in the lecture.
Note, however, that the connections that produce the outputs are different
from the encoder in lecture Therefore we simply need to find the outputs

1 1

0 1 1 0
1 1 1 0
1 1 0 1
1 0 0 0

See the trace in the diagram on the

1 1 0 0 0 1 1 0 1 0

1 1 0 0 0 1 1 0 1 0

Note that the final output is one row vector resulting
from interleaving the upper and lower outputs.
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Date: _ _ / _ _ / 2018 
Name ID (last 3 digits) 

    
    

[110110] [111]

No error in the received vector

Read from the highlighted path:

Read from the highlighted path: [110101]
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Date: _ _ / _ _ / 2018 
Name ID (last 3 digits) 
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Date: _ _ / _ _ / 2018 
 

Name ID (last 3 digits) 
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Date: _ _ / _ _ / 2018 
Name ID (last 3 digits) 

    
    

Additional Example
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Date: _ _ / _ _ / 2018 
Name ID (last 3 digits) 

    
    

Three bits 8 possibilities for the block

need different waveforms to represent 8 distinct block patterns8

See 7.26f
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In a binary antipodal signaling scheme, the message S is randomly selected from the alphabet set 2,2

with 1 2 0.6p P S  and 2 2 0.4p P S . The message is corrupted by an independent additive noise 

N  whose pdf is shown below: 

 

 Suppose the received symbol is R r . Find the MAP detector MAPs r .

Nf n

Date: _ _ / _ _ / 2018 
 

Name ID (last 3 digits) 
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