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DeMorgan’s theory
DeMorgan’s Theory – Background
DeMorgan’s Theory is used to convert AND/NAND gates to OR/NOR ones, and presented OR/NOR gates by AND/NAND gates by these 2-laws:


Basics of Boolean algebra
Boolean Postulates
P1: X = 0 or X = 1 P2: 0 . 0 = 0
P3: 1 + 1 = 1
P4: 0 + 0 = 0
P5: 1 . 1 = 1
P6: 1 . 0 = 0 . 1 = 0
P7: 1 + 0 = 0 + 1 = 1
Boolean Laws

Commutative Law
A + B = B + A
A B = B A
Associate Law
(A + B) + C = A + (B + C)
(A B) C = A (B C)
Distributive Law
A (B + C) = A B + A C
A + (B C) = (A + B) (A + C)
Identity Law
A + A = A
A A = A
Zero and one laws


De Morgan's Theorem
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Simplifying Boolean logic functions

[image: ]Given the following circuit 
[image: ]The Boolean expression that represents the above circuit is as follows
We can simplify the above Boolean expression as follows
[image: ]
This means that the above circuit can be replaced by the following one
[image: ]
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Find the Boolean expression that represents the outputs x and y shown in the following circuit.
[image: ]
According to the circuit above find the equation of X and Y, then fill the truth table. 
 X =
Y =
	A
	B
	X
	Y

	0
	0
	
	

	0
	1
	
	

	1
	0
	
	

	1
	1
	
	


What do you notice?
Task 2: Circuit analysis
Find the Boolean expression that represents the outputs x and y shown in the following circuit.
[image: ]

According to the circuit above find the equation for X and Y, then fill the truth table. 
X =
Y =
	A
	B
	X
	Y

	0
	0
	
	

	0
	1
	
	

	1
	0
	
	

	1
	1
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