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Outline 

• 3.4  Minimization using Karnaugh map   

 (continue) 

 

• 3.5  Boolean Functions with Don’t-care Cases 

 

• 3.6 Minimization using Quine-McCluskey 
Method 
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3.4  Minimization using Karnaugh 
Map (continue) 
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3.4  Minimization using Karnaugh 
Map (continue) 

• Previous examples only show the simplified 
Boolean functions in SOP form 

• How to obtain functions in POS form 

– [Step 1] Group the 0s to obtain the complement 
of the f in SOP form 

– [Step2] Apply DeMorgan’s Theorem to find f’ in 
POS form  
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3.5 Boolean functions with Don’t’-care cases 
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The output of Boolean functions are incompletely specified 
functions, 
 
•  For some input conditions, the outputs are unspecified 
•  Input condition has no effects to the  function 
•  Output values are defined as don’t-care 
•  Don’t-care term can be minterm / maxterms 

•  Don’t-care term indicates by an , d,  or  
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Don’t-care in K-map 
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Procedure for K-map in don’t-care cases 
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1. Must include all 1s in the map (but  is optional) 

2. Select the EPIs first , then remaining Pis 

3. Choose the largest PI terms that may contains don’t‘-care terms  



Other solutions 
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1. Must include all 1s in the map (but  is optional) 

2. Select the EPIs first , then remaining PIs 

3. Choose the largest PI terms that may contains don’t‘-care terms  



3.6 Minimization using Quine-McCluskey 
(QM) Method 
 
• Developed by W. V. Quine and E. J. McCluskey in 

1956 

• Functionally identical to Karnaugh map 

• More efficient in computer algorithms 

• Ease to handle large number of variables 

 

For number of variables is less then 4, we use K-
map; otherwise, QM method will be more efficient. 
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Procedure of QM-method 

• Partitioning 

• Combining 

• Identifying Prime Implicants (PI) 

• Generating PI chart 

• Reducing chart 

• Reporting result 
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QM-method 
• Partitioning 
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3 1s 
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QM-method 
• Combing 

3 

1s 

Compare the partitioned terms that follows Gary code property 
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QM-method 
• Combing 

Further compare the new partitioned terms that follows Gary 
code property 

3 

1s 
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QM-method 
• Identifying Prime Implicants (PI) 

3 

1s 
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QM-method 
• Generating PI chart 
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QM-method 
• Reducing chart 
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QM-method 
• Reducing chart 
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3 

1s 

QM-method 
• Reducing chart (covering rule) 

Result!!! 
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Summary  
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