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Unit II- LOGICAL GATES

Topic 5: De Morgan’s Law



De Morgan’s First Law

v'De Morgan'’s First Law states that (A.B)’ = A’+B’.

v'The first law states that the complement of the product of the
variables is equal to the sum of their individual complements of a
variable.

v'The truth table that shows the verification of De Morgan’s First

law is given as follows: |

A 3] A’ B' (A.B)’ A'+B’
0 0 1 1 1 1
0 1 1 0 1 ]

1 0 0 1 1 1

1 1 0 0 0 0




FIrorion’s

De Morgan'’s Second Law

v'De Morgan’s Second law states that (A+B)’' = A’. B’.

v'The second law states that the complement of the sum of

variables is equal to the product of their individual

complements of a variable.

v'The following truth table shows the proof for De Morgan’s

second law.
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A b A B (A+B)" A'. B

0 0 1 1 1 1

0 ] 1 0 0 0

1 0 0 1 0 0

1 ] 0 0 0 0




Examples

TIrIons

Question: Simplify the following expression:

c+ BC
Solution:

Given:

C + BC
According to Demorgan’s law, we can write the above expressions as

C+ (B+C)
From Commutative law:

(C+C)+ B
From Complement law

1+B=1
Therefore,

C+BC=1



Torion’s

Draw a truth table for A(B+D).
Solution: Given expression A(B+D).

Examples

rﬁ B D B+D A(B+D)
0 0 0 0 0
0 0 ] ] 0
0 ] 0 ] 0
0 ] ] ] 0
] 0 0 0 0
] 0 ] ] ]
] ] 0 ] ]
] ] ] ] ]
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