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Synthesis by Boolean Algebra 
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Karnaugh Maps (K-Maps) 
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K-Map Rules 
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K-Map Minimization Technique 

 It is kind of a greedy approach 

 Start by circling the largest possible #of 1’s 

(according to the rules) 

 Look at the remaining 1’s, and circle the 

largest possible #of remaining 1’s (your 

circle is allowed to cover 1’s that were 

circled before) 

 Stop when every 1 is circled at least once 

6 



7 

3-Input K-Map 
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Y = BC + AB 
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Example 
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4-Input K-Map 
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Y = AC + BD + ABD + ABC  
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K-Map with Don’t Cares 



An Aside on Don’t Cares 
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An Aside on Don’t Cares 
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5-Variable Map 
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1-bit Addition – The Half Adder 
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Multi-Bit Addition 
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1-bit Addition – The Full Adder 
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Full Adder with 2 half adders 

17 



Carry-Ripple Adder 
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4-bit binary 

adder 



Adder/Subtractor 
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