Digital Fundamentals

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

« OR(+) « AND (*)
0+0=0 0*0=0
0+1=1 0¥1=0
1+0=1 1*0=0
1+1=1 1*1 =1
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Laws and Rules of Boolean Algebra
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Laws Boolean Algebra

« Commutative Laws
» Associative Laws
« Distributive Law
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Laws Boolean Algebra

Laws

1 A+B=B+A4A
AB = BA

2 A+ B+C)=A+B+C
A(BC) = (AB)C

3 AB+ C)=AB + AC
(A+B)(C+D)y=AC+ AD + BC + BD
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Laws of Boolean Algebra

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

« Commutative Law of Multiplication:
A*B=B*A
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Laws of Boolean Algebra
» Associative Law of Addition:
A+(B+C)=(A+B)+C
. A+ (B4C) | = B— |
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Laws of Boolean Algebra

 Associative Law of Multiplication:
A*(B*C)=(ABEE
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Laws of Boolean Algebra

¢ Distributive Law:
AB +C)=AB + AC

:
Q
’
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Rules of Boolean Algebra
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10 (a) A+AB=A+ 8
(b) A+AB=A+B
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e Rule 1

Rules of Boolean Algebra
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* Rule 2

1

Rules of Boolean Algebra

“»
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AND Truth Table
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Rules of Boolean Algebra

—X=0
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OR Truth Table.
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Rules of Boolean Algebra
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OR Truth Table
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* Rule 5
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Rules of Boolean Algebra

. )
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AND Truth Table
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* Rule 6
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Rules of Boolean Algebra

S
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OR Truth Table.
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Rules of Boolean Algebra

AND Truth Table
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Rules of Boolean Algebra

* Rule 8

»
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OR Truth Table.
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Rules of Boolean Algebra
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Rules of Boolean Algebra

+ Rule 10a: A+ AB=A+B

AND Truth Table OR Truth Table
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Rules of Boolean Algebra

+ Rule 10b: A+AB=A+B

A+ 4B | 4+B

e

el
B

—|o|lola
=11
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—lo|=lo|w

N =Y r=
|||

AND Truth Table OR Truth Table

Floyd - Digtal Fundamenials, Sle Chp 4 ‘Copyrght 2006 by Pearson Education, nc.
Maiied or Kleitz - Digial Electonics for VHDL Chp'§ D]
Slide 23

Example

X =(A+B)B
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Y = A(A+B)
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Z=BC+BC
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Y =A+AB
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Y = (A+B)(A+C)
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X = A(A+ AB)
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Example
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X = A(A+ AB)
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Example
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e Theorem 1
XeY

DeMorgan’s Theorems

XY

Remember:

~lr|lo|lof x
~lolr|lol<

“Break the bar,
change the sign”

Fr|lr|o|ofx
r|lo|r|o]|<
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e Theorem 2

X+Y

DeMorgan's Theorems

=XeY

Remember:
“Break the bar,

Rrlrlolof x
Rlolr|ol<

koo x
mrlolr|o]<

change the sign”
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Example

Z=ABeB+C
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Example

X =AeB+Ae(A+C
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Example

Y = AB+BC
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Standard Forms of Boolean Expressions
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Standard Forms of Boolean Expressions

» The sum-of-product (SOP) form
Example: X = AB + CD + EF

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