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KV CHARTS
           The Karnaugh-Veitch chart reduces Boolean algebraic manipulation to graphical trivia. Beyond six variables these diagrams get cumbersome, and other techniques such as the Quine-McCluskey methods should be used.
Simple Forms:
The charts show all possible truth values that the variable A can have. Here “1” denotes variable’s value or true, and”0” denotes variable’s value 0 or false.
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Fig1: KV charts for Single Variable
Two Variables:
There are eight of sixteen possible functions of two variables. Each box corresponds to combination of values of the variables for the row and column of that box. Here in first four functions AB’ corresponds to A=0 & B=0, A’B to A=0 & B=1, AB to A=1 & B=1.the next four functions each entry forms an adjacent pair. A pair may be adjacent either horizontally or vertically but not diagonally.
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Fig2: Functions of two variables
The figures below show the remaining eight functions of two variables. The interpretations of these charts are a combination of the interpretation of the previous charts. The first chart has two 1’s in it, but because they are not adjacent, each must be taken separately. They are written using a plus sign. Because the first one is A’B’ and the second is AB, the entire chart is written as A’B’+AB .Similarly, all the others are written. The last case has all the boxes filled with 1’s & consequently, whatever the value of variables might be, the function equals 1. It is clear now why there are 16 functions of two variables. Each box in the KV chart corresponds to a combination of the variable’s values. That combination might or might not be in the function. 
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· A’B’+AB-A if and only if B.
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· AB’+A’B-exclusive OR.
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· A+B- OR operation.
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· A’+B-A implies B.
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· A’+B’
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· A+B’-B implies A.
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· Universal False.
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· Universal True.
Fig3: More functions of two variables.
Since ‘n’ variables lead to 2n  combinations of 0 & 1 for the variables & each such combination can be filled or not filled, leading to 2n ways of doing this. Consequently for one variable there are 22!=4 functions, 16 for 2 variables and so on.  
Three Variables:
KV charts for three variables are shown below. Note that we have labeled the column headings in an unusual manner “00, 01, 11, 10” rather than expected “00, 01, 10, 11”. This labeling preserves the adjacency properties of the chart. Note that adjacencies can go round corners, because 00 is adjacent to 10. “Adjacency” can be more precisely is specified as: two boxes are said to be adjacent if they change in only one bit.
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· BC’+AB’
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· BC’+AB+B’C
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· A’B’C+A’BC’+ABC+AB’C’
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· B’+C
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· A+BC+B’C’
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· A’+B+C
You will notice that there are several ways to circle the boxes into maximum-sized covering group. All such covering sets are equivalent, no matter hoe different they might appear to be. As example,
Consider” BC+A’B’C+AB’C”
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· BC term.
	
	
	AB

	
	
	00
	01
	11
	10

	C
	0
	
	
	
	

	
	1
	[image: image83.png]



	1
	1
	


· A’B’C term added.
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· AB’C term added
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· BC+A’B’C+AB’C=C
Fig4: KV charts for functions of three variables.

Four Variables:
The same principles hold for four and more variables. A four-variable chart and several possible adjacencies are shown below.
As with three-variable charts, the way you can group adjacent entries to cover all the 1’s in the chart is not unique, but all such ways are equivalent, even though the resulting Boolean expressions may not look the same.
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· A’C”+AC
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· B’D’
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· B’D’+BD
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· B’+D’+(BD)’
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· A’B’C’D’+A’BD+AC
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· A’B’D’+BD+B’C
Fig5: KV chart for functions of four-variables.
Similarly, we do have five-variable & six-variable where in the chart becomes complicated and the things start to get cumbersome.
Even More Testing Strategies?
The KV map leads to yet another family of testing strategies to play with whose pragmatic utility is unknown. Consider any one of these and how you might go from the weakest to the strongest set of logic based test cases,

1. Use one prime implicant in domain.

2. Use the prime implicant with the fewest variables & work down to the prime implicant with the greatest number of variables.
3. Overcome the obvious weaknesses, of the above strategy by using one test per prime implicant.
4. Every term in the product form for n variables has at most n literals, but because of simplification made possible by adjacencies , terms may have fewer than n literals, say k. any term with k literals can be expanded into two terms with k+1 literals. Ultimately all terms contain n literals, which for the routine as a whole is equivalent to testing 2n cases.
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