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Chap 5. Karnaugh MapsChap 5. Chap 5. KarnaughKarnaugh MapsMaps

A method to simplify Boolean function: Faster, simpler & 
optimum solution.
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Minimum Number of Factors.      Minimum Number of Literals.

Minimum Product of Sums
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Eliminated by consensus Theorem
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§2-3-variable Karnaugh Maps§§22--33--variable variable KarnaughKarnaugh MapsMaps
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Example 2:Example 2:Example 2:
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Simplification by Karnaugh MapsSimplification by Simplification by KarnaughKarnaugh MapsMaps

Adjacency between each 
neighboring minterm

How minterms are ploted:
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Karnaugh Plot directly from algebraic formKarnaughKarnaugh Plot directly from algebraic formPlot directly from algebraic form
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Simplification Using Uniting Theorem: X．(Y+Y’)=XSimplification Using Uniting Theorem:Simplification Using Uniting Theorem: XX．．(Y+Y(Y+Y’’)=X)=X
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Ex3:

xy+x'z+yz=xy+x'z
proved by Karnaugh map
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To Obtain To Obtain Minimum POS formMinimum POS form from from KarnoughKarnough MapMap
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補充補充補充

implicant.  prime  essential  an  is  implicant                  
  prime  the  implicant,  prime    singleaby    covered                  

is  SET-ON  the  of  element  an  if  :Implicant  Prime  Essential

term.  a  eliminate  to  implicant  another                   
  withcombined  be  not  can  that  Implicant  :Inplicant  Prime

Map.-K  a  in  together  combined  be  can  that  elements                   
of  groupany    or  SET-ON  the  of  element    Single:Implicant



16

Goal:Goal:
Grow implicates into prime implicants.  Cover the ON-
SET with as few prime implicants as possible
Essential Prime participate in Essential Prime participate in ALLALL possible Covers.possible Covers.
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5 – Variable Karnaugh Maps5 5 –– Variable Variable KarnaughKarnaugh MapsMaps BC
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Another ExampleAnother ExampleAnother Example
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• 1:
• 2:
• 4:
• 5:  
• 7: (b) (d)

• 1:
• 2:
• 4:
• 5:  
• 7: (b) (d)

Homework Chap 5.Homework Chap 5.Homework Chap 5.

• 10: (b)
• 12:
• 19:
• 21: (b)
• 27:

• 10: (b)
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• 19:
• 21: (b)
• 27:


