EE302 PS-26 ERROR DETECTION AND CORRECTION
Complete the following problems from the textbook Principles of Electronic Communication Systems, 3rd ed. 
Chapter 11
Questions:  76, 79, 83, 87
Additional Problems

1. Given the following sequences of bits, calculate the correct parity bit for each data string and insert it in the blank on the right.

Using ODD parity:


a.  1 0 0 0 0 0 1 ___


c.  1 0 0 1 0 0 1 ___


b.  0 0 0 1 0 0 0 ___


d.  0 0 1 1 0 0 0 ___

Using EVEN parity:


a.  1 0 0 0 0 1 1 ___


c.  1 0 0 0 1 1 0 ___


b.  0 1 0 0 1 1 0 ___


d.  0 1 0 0 1 0 0 ___

2.  The following string of 96 bits has been encoded using an odd parity LRC code.  It contains one bit error: 10001010 11000011 01100111 01100001 01100100 01000000 11100101 10011110 10000110 11010110 10100111 00010000. This string is listed in the table below.
     a.  Determine which bit is incorrect and correct it.
	
	Parity

	11 seven-bit code words
	1
	0
	0
	0
	1
	0
	1
	0

	
	1
	1
	0
	0
	0    
	0
	1
	1

	
	0
	1
	1
	0
	0
	1
	1
	1

	
	0
	1
	1
	0
	0
	0
	0
	1

	
	0
	1
	1
	0
	0
	1
	0
	0

	
	0
	1
	0
	0
	0
	0
	0
	0

	
	1
	1
	1
	0
	0
	1
	0
	1

	
	1
	0
	0
	1
	1
	1
	1
	0

	
	1
	0
	0
	0
	0
	1
	1
	0

	
	1
	1
	0
	1
	0
	1
	1
	0

	
	1
	0
	1
	0
	0
	1
	1
	1

	BCC
	0
	0
	0
	1
	0
	0
	0
	0


     b. If this sequence contained TWO bit errors, would you be able to determine which bits were the errors?  Why or why not? Would you be able to correct those errors?
    c. What is the code rate?

3a. Identify and correct (if possible) the errors in the following 4 bit word strings (all have odd parity and LRC). There may be more then one error and those errors may occur in the BCC row or column. 

	TABLE 1
	
	TABLE 2

	0
	1
	0
	1
	1
	
	1
	1
	1
	1
	1

	1
	0
	1
	0
	0
	
	0
	0
	1
	0
	0

	0
	1
	0
	0
	0
	
	1
	1
	0
	0
	1

	1
	0
	1
	1
	0
	
	0
	0
	0
	1
	0

	1
	1
	1
	1
	1
	
	1
	1
	1
	1
	0

	TABLE 3
	
	TABLE 4

	0
	1
	0
	0
	0
	
	0
	1
	1
	1
	1

	1
	0
	1
	1
	0
	
	0
	0
	0
	0
	1

	0
	0
	0
	0
	1
	
	1
	1
	0
	0
	1

	1
	1
	1
	1
	0
	
	0
	0
	1
	0
	1

	1
	1
	0
	1
	1
	
	1
	1
	1
	1
	1


    b. In the case where there are TWO errors (which are not in the BCC), is it possible to tell which two bits are causing the errors? Which table above has two errors NOT in the BCC, and what are the two alternative sequences you could construct?
TABLE ____________

	ALTERNATIVE 1
	
	ALTERNATIVE 2

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


    c. Is it always possible to tell exactly what bits are in error when there are multiple errors, and at least one of those errors involves the BCC bits?  Which table is that, what are the two alternative sequences you could construct?  
TABLE ____________

	ALTERNATIVE 1
	
	ALTERNATIVE 2

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

















