Table 16.1  A Single-Error-Correcting (7, 4) Cyclic Code
	(a) Table of valid codewords
	
	(b) Table of syndromes for single-bit errors

	Data Block
	Codeword
	
	Error pattern E
	Syndrome S

	0000
	0000000
	
	0000001
	001

	0001
	0001101
	
	0000010
	010

	0010
	0010111
	
	0000100
	100

	0011
	0011010
	
	0001000
	101

	0100
	0100011
	
	0010000
	111

	0101
	0101110
	
	0100000
	011

	0110
	0110100
	
	1000000
	110

	0111
	0111001
	
	
	

	1000
	1000110
	
	
	

	1001
	1001011
	
	
	

	1010
	1010001
	
	
	

	1011
	1011100
	
	
	

	1100
	1100101
	
	
	

	1101
	1101000
	
	
	

	1110
	1110010
	
	
	

	1111
	1111111
	
	
	


Table 16.2  BCH Code Parameters
	n
	k
	t
	n
	k
	t
	n
	k
	t
	n
	k
	t
	n
	k
	t

	7
	4
	1
	63
	30
	6
	127
	64
	10
	255
	207
	6
	255
	99
	23

	15
	11
	1
	
	24
	7
	
	57
	11
	
	199
	7
	
	91
	25

	
	7
	2
	
	18
	10
	
	50
	13
	
	191
	8
	
	87
	26

	
	5
	3
	
	16
	11
	
	43
	14
	
	187
	9
	
	79
	27

	31
	26
	1
	
	10
	13
	
	36
	15
	
	179
	10
	
	71
	29

	
	21
	2
	
	7
	15
	
	29
	21
	
	171
	11
	
	63
	30

	
	16
	3
	127
	120
	1
	
	22
	23
	
	163
	12
	
	55
	31

	
	11
	5
	
	113
	2
	
	15
	27
	
	155
	13
	
	47
	42

	
	6
	7
	
	106
	3
	
	8
	31
	
	147
	14
	
	45
	43

	63
	57
	1
	
	99
	4
	255
	247
	1
	
	139
	15
	
	37
	45

	
	51
	2
	
	92
	5
	
	239
	2
	
	131
	18
	
	29
	47

	
	45
	3
	
	85
	6
	
	231
	3
	
	123
	19
	
	21
	55

	
	39
	4
	
	78
	7
	
	223
	4
	
	115
	21
	
	13
	59

	
	36
	5
	
	71
	9
	
	215
	5
	
	107
	22
	
	9
	63


Table 16.3  BCH Polynomial Generators

	n
	k
	t
	P(X)

	7
	4
	1
	X3 + X + 1

	15
	11
	1
	X4 + X + 1

	15
	7
	2
	X8 + X7 + X6 + X4 + 1

	15
	5
	3
	X10 + X8 + X5 + X4 + X2 + X + 1

	31
	26
	1
	X5 + X2 + 1

	31
	21
	2
	X10 + X9 + X8 + X6 + X5 + X3 + 1


Table 16.4  (7, 4) Parity Check Code Defined by Equation (16.15)

	Data bits
	Check bits

	c1
	c2
	c3
	c4
	c5
	c6
	c7

	0
	0
	0
	0
	0
	0
	0

	0
	0
	0
	1
	0
	1
	1

	0
	0
	1
	0
	1
	1
	0

	0
	0
	1
	1
	1
	0
	1

	0
	1
	0
	0
	1
	0
	1

	0
	1
	0
	1
	1
	1
	0

	0
	1
	1
	0
	0
	1
	1

	0
	1
	1
	1
	0
	0
	0

	1
	0
	0
	0
	1
	1
	1

	1
	0
	0
	1
	1
	0
	0

	1
	0
	1
	0
	0
	0
	1

	1
	0
	1
	1
	0
	1
	0

	1
	1
	0
	0
	0
	1
	0

	1
	1
	0
	1
	0
	0
	1

	1
	1
	1
	0
	1
	0
	0

	1
	1
	1
	1
	1
	1
	1


Table 16.5  Example Error Correction Technique for LDPC of Figure 16.7
(a) Constraint Equations

	Row of H
	Check node
	Equation

	1
	f1
	c2 ( c4 ( c5 ( c8 = 0

	2
	f2
	c1 ( c2 ( c3 ( c6= 0

	3
	f3
	c3 ( c6 ( c7 ( c8 = 0

	4
	f4
	c1 ( c4 ( c5 ( c7 = 0


(b) Messages sent and received by check nodes

	Check node
	Messages

	f1
	received:

sent:
	c2 ( 1   c4 ( 1   c5 ( 0   c8 ( 1
0 ( c2   0 ( c4   1 ( c5   0 ( c8

	f2
	received:

sent:
	c1 ( 1   c2 ( 1   c3 ( 0   c6 ( 1

0 ( c1   0 ( c2   1 ( c3   0 ( c6

	f3
	received:

sent:
	c3 ( 0   c6 ( 1   c7 ( 0   c8 ( 1

0 ( c3   1 ( c6   0 ( c7   1 ( c8

	f4
	received:

sent:
	c1 ( 1   c4 ( 1   c5 ( 0   c7 ( 0
1 ( c1   1 ( c4   0 ( c5   0 ( c7


(c) Estimation of codeword bit values
	Bit node
	Codeword bit
	
	Messages
	Decision

	c1
	1
	f2 ( 0
	f4 ( 1
	1

	c2
	1
	f1 ( 0
	f2 ( 0
	0

	c3
	0
	f2 ( 1
	f3 ( 0
	0

	c4
	1
	f1 ( 0
	f4 ( 1
	1

	c5
	0
	f1 ( 1
	f4 ( 0
	0

	c6
	1
	f2 ( 0
	f3 ( 1
	1

	c7
	0
	f3 ( 0
	f4 ( 0
	0

	c8
	1
	f1 ( 0
	f3 ( 1
	1



