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•A Karnaugh map provides a pictorial method of grouping together 
expressions with common factors and therefore eliminating unwanted 
variables. The Karnaugh map can also be described as a special arrangement 
of a truth table. The diagram below illustrates the correspondence between 
the Karnaugh map and the truth table for the general case of a two-variable 
problem.
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• The values around the edge of the map can be thought of as coordinates. 
right-hand as an example, the square on the top right-hand corner of the 
map in the above diagram has coordinates A=1 and B=0. This square 
corresponds to the row in the truth table where A=1 and B=0 and F=1. Note 
that the value in the F column represents a particular function to which the 
Karnaugh map corresponds.

• The number of cells in a Karnaugh map, as well as the number of rows in a 
Truth table, is equal to the (total number of possible input variable 
combinations). For three variables, the number of cells is 𝟐𝟑  =  𝟖. For four 
variables, the number of cells is 𝟐𝟒  = 𝟏𝟔.
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Example:

=



Karnaugh Map Simplification of SOP Expressions

5



Karnaugh Map Simplification of SOP Expressions

6



Karnaugh Map Simplification of SOP Expressions

7



Karnaugh Map Simplification of SOP Expressions

8



Karnaugh Map Simplification of SOP Expressions

9



Karnaugh Map Simplification of SOP Expressions

10



Karnaugh Map Simplification of SOP Expressions

11



Karnaugh Map Simplification of SOP Expressions

12



Karnaugh Map Simplification of SOP Expressions

13



Don't care
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• Some logic circuits can be designed so that there are certain input 
conditions for which there are no specified output levels, usually because 
these input conditions will never occur. In other words, there will be certain 
combinations of input levels where we "don't care" weather the output is 
HIGH or LOW. This is illustrated in the following truth table.



References
[1] Digital fundamentals / Thomas L. Floyd. —Eleventh edition.

[2]

15


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

