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Boolean Algebra And Logic Gates



Syllabus

• Basic Definitions

• Axiomatic definition of Boolean Algebra

• Basic theorems and properties of Boolean 
algebra

• Boolean functions - canonical and standard 
forms
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Operator Precedence
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• A Boolean function can be transformed from 
an algebraic expression into a circuit diagram 
composed of logic gates connected in a 
particular structure.
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Algebraic Manipulation

• When a Boolean expression is implemented 
with logic gates, each term requires a gate and 
each variable within the term designates an 
input to the gate.







Example

• Draw a logic diagram for the Boolean function

F=x’y+xy’



Answer



Example

What boolean Expression is implemented by the following logic 
diagram?



Ex-NOR



Answer

• (xy’)(x’y)+(xy’)’(x’y)’

• 0+(x’+y)(x+y’)

• xx’+x’y’+xy+yy’

• xy+x’y’

• Draw truth table for xy+x’y’

X     Y    X’    Y’    XY    X’Y’    XY+X’Y’



Complement of a Function

• The complement of a function F is F’ and is
obtained from an interchange of 0’s for 1’s and
1’s for 0’s in the value of F.

• The complement of a function may be derived
algebraically through DeMorgan’s theorems

• DeMorgan’s theorems can be extended to three
or more variables. The three‐variable form of the
first DeMorgan’s theorem is derived as follows,
from postulates and theorems.
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Example

• Find the complement of the boolean function

• F=A’BC’+A’B’C



Answer

• (A’BC’+A’B’C)’

• (A+B’+C).(A+B+C’)

• AA+AB+AC’+B’A+B’B+B’C’+CA+CB+CC’

• A+AB+AC’+B’A+0+B’C’+CA+CB+0

• A+AB+AC’+B’A+B’C’+CA+CB

• A+A(B+B’)+A(C+C’)+B’C’+BC

• A+A+A+B’C’+BC

• A+B’C’+BC
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Canonical Form



Sum of Minterms





Product of Maxterms



Conversion between Canonical Forms



Conversion between Canonical Forms
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