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[3] (1)
<< (1+x) >>, << (1+x)2 >>, << (1+x)(1+x+x2) >>, << (1+x)2(1+x+x2) >>, << (1+x)(1+x+x2)2 >>, << (1+x+x2) >>, << (1+x+x2)2 >>, << 1 >>,     << (1+x)2<1+x+x2)2 >>

   (2)
95-2

(3)
<< (1+x)2(1+x+x3)2 >>, <<(1+x)2(1+x2+x3)2 >>,                     << (1+x)2(1+x+x3)(1+x2+x3) >>

[4] (1)

	Word
	Polynomial in x
	Power of β

	0000
	0
	

	1000
	1
	β0

	0100
	x
	β1

	0010
	x2
	β2

	0001
	x3
	β3

	1001
	1+x3
	β4

	1101
	1+x+x3
	β5

	1111
	1+x+x2+x3
	β6

	1110
	1+x+x2
	β7

	0111
	x+x2+x3
	β8

	1010
	1+x2
	β9

	0101
	x+x3
	β10

	1011
	1+x2+x3
	β11

	1100
	1+x
	β12

	0110
	x+x2
	β13

	0011
	x2+x3
	β14


   (2) (a) 1+x+x2+x3
      (b) β, β2, β4, β7, β8, β11, β13, β14 

[5]

 (1) 244 codewords

 (2)
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 (3) 
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 (4) minimum distance=5

 (5) 
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[6] (1)

If two errors occurred in position i and j, i
[image: image8.wmf]¹
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ω(β)=βi+βj=s1
ω(β3)=β3i+β3j=s3
β3i+β3j=(βi+βj)(β2i+β2j+βiβj)

又 (βi+βj)2=β2i+β2j
∴
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(x-βi)(x-βj)=0

∴x2+(βi+βj)x+βiβj=0

x2+(s1)x+(s3s1-1+s12)=0

   (2)

1. If ω(β)=0 and (β3)=0 ( no error bit

2. If s1=βi and s13=s3 ( 1 error bit in position i.

3. If  x2+(s1)x+(s3s1-1+s12)=0 have two distinct roots ( two error bits

4.  Otherwise( more than two error bits

[7]
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Once we selected a codeword in 
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We can repeat selecting procedure for 
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 times, thus we have a code with 
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(2)


Since any 2 rows of H are distinct, we have � EMBED Equation.3  ��� --- (1)


And first 3 rows of H are linearly-dependent, so � EMBED Equation.3  ��� --- (2)��Combined (1) and (2), � EMBED Equation.3  ���





(3)


� EMBED Equation.3  ��� is a � EMBED Equation.3  ���-code, correcting ability:�� EMBED Equation.3  ���. These parameters make the equality holds in the Hamming inequation:�� EMBED Equation.3  ���.�So � EMBED Equation.3  ��� is a perfect code.
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