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K-Maps 
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K-mapping and Minimization steps 
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K-mapping example 
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Determining the Minimum SOP 
Expression from the Map  

 1. Group the cells that have 1s.  

 2. Determine the minimum product terms for each group. 

 For a 3-variable map: 
 (1) A 1-cell group yields a 3-variable product term 

 (2) A 2-cell group yields a 2-variable product term 

 (3) A 4-cell group yields a 1-variable term 

 (4) An 8-cell group yields a value of 1 for the expression 

 For a 4-variable map 
 ?  

 For a 5-variable map 
 ? 

 3. When all the minimum product terms are derived from 
the Karnaugh map, they are summed to form the minimum 
SOP expression. 

 
 

Karnaugh Maps 



EXAMPLE 

 Simplify the Boolean expression:    

 F(x,y,z) = Σ (0,1,6,7) 
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EXAMPLE:   

 Simplify the Boolean expression:      
F(x,y,z) = Σ (0,2,5,7) 
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EXAMPLE:   

 Group the 1's in each of the following Karnaugh 
maps 

 The groups y’z’+ yz’ should be added to be one 
group z’: 
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More Examples 
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Solutions 
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Solutions  
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Solutions 
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Solutions 
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Solutions 

16 



4-variable K-Map 
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EXAMPLE:  
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KARNAUGH MAP PRODUCT OF 
SUM (POS) SIMPLIFICATION 

 If we mark the empty squares by 0's and 
combine them into valid adjacent squares, 
we obtain a simplified expression of the 
complement of the function, i.e., of F'.  

 The complement of F' gives us back the 
function F.  

 Because of Demorgan's theorem, the 
function so obtained is automatically in 
the product of sums form.  
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EXAMPLE  
 Simplify the following Boolean function in (a) sum 

of products and (b) product of sums. 

 F(w,x,y,z) = Σ (0,1,2,3,10,11,14) 

 The group xy’ is redundant and should be 
removed  

 

20 



EXAMPLE 

 Use a Karnaugh map to 
minimize the following 
POS expression. 

 (x+y+z)(w+x+y'+z) 
(w'+x+y+z') 
(w+x'+y+z) 
(w'+x'+y+z) 

 (w+x+y+z)(w'+x+y+z)(
w+x+y'+z)(w'+x+y+z')
(w+x'+y+z)(w'+x'+y+z
) 

 =Π(0,8,2,9,4,12) 
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5-Variable K-Map 
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DON'T CARE CONDITIONS 
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Example 
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Example 

 Simplify the following 
Boolean function F, 
where d represents the 
set of do not care 
conditions 

 F(w,x,y,z) = Σ 
(0,1,2,8,10,11) 

 d(w,x,y,z) = Σ 
(4,6,12,13) 
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QUESTIONS? 


