
資工系 Error Control Coding 期末考  97. 1. 14 (open book) 

 

Definition: A Primitive Polynomial p(x) over GF(q) is a prime polynomial over 

GF(q) with the property that in the extension field constructed modulo p(x), the field 

element represented by x is a primitive element. 

Notice that: Primitive polynomials of every degree exist over every Galois Field. 

 

1. (25%) Find the generator polynomials and the minimum distance for 

the following codes：(primitive polynomial x
4
+x+1, x

5
+x

2
+1 over 

GF(2)) 

(a) RS(15,7) code   

(b) RS(31,21) code 

 

2. (25%)  

(a) Find a (7, 3) Reed-Solomon code over GF(2
3
). 

1. g(x) = ? (take j0 = 4) 

2. Which roots does the g(x) have over GF(2
3
)? 

3. What is the codeword for the input information vector 

(
3
,1,

4
), where 

3
,1, and 

4
 GF(2

3
). 

(b) Devise a Peterson-Gorenstein-Zierler decoder for the received 

vector (
2
, 

5
, 0, 0, 

6
, , 

2
).  

(c) Which bit(s) is (are) erroneous ? 

 

3. (25%) Derive the key equation 
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for j = 0, 1, …, n-1. 

 

4. (25%) Construct GF(9) from GF(3) using an appropriate primitive 

polynomial. 

 

5. (25%) Find the generator polynomial g(x) for a double error 

correcting ternary BCH code of blocklength 8. What is the code rate 

of this code? 

 

 


