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Problem 1.  
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1 SFAS There is more than one error. 

      AS == 11σ , 0)(/)( 2
13

3
12 =++=�=+= EAxxxESSS σσ . 

       0)( =xσ  has two roots: 6 and C� There are 2 errors. 

       ∴The corrected codeword is (1 0 1 0 1 0 0 0 0 0 1 1 0 0 0 ). 
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1 1 SS More than 1 error. 

      111 == Sσ , .03)(3/)( 2
13

3
12 =++=�=+= xxxSSS σσ  

       0)( =xσ  has two roots: C and D� There are 2 errors. 

      ∴The corrected codeword is (1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 ). 
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1 17 SS There is 1 error. 

      The corrected codeword is (0 0 1 0 1 0 1 0 0 0 0 0 0 1 1). 
 
Problem 2.  

(a) Proof: ∀ codeword C=(C0 C1 C2 …… C14), C
R=(C14 C0 C1 C2 …… C13). 
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CR is also a codeword.  

                  � The (15, 7) linear code is cyclic.  
                   



(b)  8715))(deg( =−=−= knxg , 1|)( 15 −xxg , 

        )1)(1)(1)(1)(1(1 234344215 +++++++++++=− xxxxxxxxxxxx , 

        So: 87543344 1)1)(1()( xxxxxxxxxxxg ++++++=++++= , whose  

                           corresponding codeword is (1 1 0 1 1 1 0 1 1 0 0 0 0 0 0) AC=
∆

  

                or 87642344 1)1)(1()( xxxxxxxxxxxg ++++=++++++= , whose  

                                 corresponding codeword is (1 0 0 0 1 0 1 1 1 0 0 0 0 0 0)BC=
∆

 

                or 84223434 1)1)(1()( xxxxxxxxxxxg ++++=++++++= , whose  

                                 corresponding codeword is (1 1 1 0 1 0 0 0 1 0 0 0 0 0 0)CC=
∆
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                ∴CB is the codeword for g(x). So .1)( 8764 xxxxxg ++++=  
 
Problem 3.  
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Problem 4. 

1)1111( 23
2 +++↔= xxxF  

Apply the extended Euclidean algorithm, we get: 
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1)1()1)(1( 23342 =++++++++∴ xxxxxxxx  

),1mod(1)1( 4233 ++=+++∴ xxxxxx  .8)1000( 2
3 =↔x  

81 =∴ −F . 


