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CHAPTER 5  CHAPTER 5  
Boolean Algebra and Logic SimplificationBoolean Algebra and Logic Simplification
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Boolean Operations and ExpressionsBoolean Operations and Expressions

•• OR (+)OR (+)
0 + 0 = 00 + 0 = 0
0 + 1 = 10 + 1 = 1
1 + 0 = 11 + 0 = 1
1 + 1 = 11 + 1 = 1

•• AND (*)AND (*)
0 * 0 = 00 * 0 = 0
0 * 1 = 00 * 1 = 0
1 * 0 = 01 * 0 = 0
1 * 1  = 11 * 1  = 1
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Laws and Rules of Boolean Algebra Laws and Rules of Boolean Algebra 
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Laws Boolean Algebra Laws Boolean Algebra 

•• Commutative LawsCommutative Laws
•• Associative LawsAssociative Laws
•• Distributive LawDistributive Law
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Laws of Boolean AlgebraLaws of Boolean Algebra

•• Commutative Law of Addition:Commutative Law of Addition:
A + B = B + AA + B = B + A
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Laws of Boolean AlgebraLaws of Boolean Algebra

•• Commutative Law of Multiplication:Commutative Law of Multiplication:
A * B = B * AA * B = B * A
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Laws of Boolean AlgebraLaws of Boolean Algebra

•• Associative Law of Addition:Associative Law of Addition:
A + (B + C) = (A + B) + CA + (B + C) = (A + B) + C



4

Floyd Floyd -- DDigital Fundamentals, 9/e igital Fundamentals, 9/e ChpChp 44

Modified for Modified for KleitzKleitz –– Digital Electronics for VHDL Digital Electronics for VHDL ChpChp 55

Copyright Copyright ©©2006 by Pearson Education, Inc.2006 by Pearson Education, Inc.
Upper Saddle River, New Jersey 07458Upper Saddle River, New Jersey 07458

All rights reserved.All rights reserved.
Slide 10

Laws of Boolean AlgebraLaws of Boolean Algebra

•• Associative Law of Multiplication:Associative Law of Multiplication:
A * (B * C) = (A * B) * CA * (B * C) = (A * B) * C
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Laws of Boolean AlgebraLaws of Boolean Algebra

•• Distributive Law:Distributive Law:
A(B + C) = AB + ACA(B + C) = AB + AC
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Rules of Boolean AlgebraRules of Boolean Algebra
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 1Rule 1

AND Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 2Rule 2

AND Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 3Rule 3

OR Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 4Rule 4

OR Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 5Rule 5

AND Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 6Rule 6

OR Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 7Rule 7

AND Truth Table
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Rules of Boolean Algebra Rules of Boolean Algebra 

•• Rule 8Rule 8

OR Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 9Rule 9
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 10a:Rule 10a: BABAA +=+

AND Truth Table OR Truth Table
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Rules of Boolean AlgebraRules of Boolean Algebra

•• Rule 10b:Rule 10b: BA +=+Α AB

AND Truth Table OR Truth Table
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ExampleExample

BBAX )( +=
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ExampleExample

)( BAAY +=
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ExampleExample

CBBCZ +=
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ExampleExample

ABAY +=



10

Floyd Floyd -- DDigital Fundamentals, 9/e igital Fundamentals, 9/e ChpChp 44

Modified for Modified for KleitzKleitz –– Digital Electronics for VHDL Digital Electronics for VHDL ChpChp 55

Copyright Copyright ©©2006 by Pearson Education, Inc.2006 by Pearson Education, Inc.
Upper Saddle River, New Jersey 07458Upper Saddle River, New Jersey 07458

All rights reserved.All rights reserved.
Slide 28

ExampleExample

))(( CABAY ++=
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ExampleExample

)( BAAAX +=
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ExampleExample

)( BAAAX +=
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DeMorganDeMorgan’’ss Theorem Theorem 
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DeMorganDeMorgan’’ss TheoremsTheorems

•• Theorem 1Theorem 1

11

01
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00

YX

YXYX +=•

Remember: Remember: 

““Break the bar, Break the bar, 
change the signchange the sign””11

01
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YX
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DeMorganDeMorgan’’ss TheoremsTheorems

•• Theorem 2Theorem 2

11

01

10

00

YX

Remember: Remember: 

““Break the bar, Break the bar, 
change the signchange the sign””11

01
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YX

YXYX •=+
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ExampleExample

CBABZ +•=
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ExampleExample

( )CAABAX +•+•=
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ExampleExample

CBBAY +=
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Standard Forms of Boolean ExpressionsStandard Forms of Boolean Expressions
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Standard Forms of Boolean ExpressionsStandard Forms of Boolean Expressions

•• The sumThe sum--ofof--product (SOP) formproduct (SOP) form
Example: X = AB + CD + EFExample: X = AB + CD + EF

•• The product of sum (POS) formThe product of sum (POS) form
Example: X = (A + B)(C + D)(E + F)Example: X = (A + B)(C + D)(E + F)


