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De Morgan’s Theorems

De Morgan’s theorems are two fundamental rules in logic that describe the relationship
between negation, conjunction, and disjunction. They are named after Augustus De Morgan,
a Scottish mathematician and logician who formulated them in the mid-19th century.

First De Morgan’s Theorem:

Theorem: =(PAQ)=(=P)V(—Q)

This theorem states that the negation of a disjunction is equivalent to the conjunction of the
negations of the individual propositions.

Example:

Consider the statement:

"It is not the case that it is either raining or windy today."

Using the first De Morgan’s theorem, we can rewrite this statement as:

It is raining or it is cold, or both.

This means that the statement “It is not the case that it is raining and it is cold” is equivalent
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to the statement “It is raining, or it is cold, or both”.

Second De Morgan’s Theorem:

Theorem: =(PvQ)=(=P)A(—Q)

This theorem states that the negation of a disjunction is equivalent to the conjunction of the
negations of the individual propositions.

Example:

Consider the statement:

I am not going to the party or I am not going to the concert.
Using the second De Morgan’s theorem, we can rewrite this statement as:

I am going to the party and I am going to the concert.

This means that the statement “I am not going to the party or I am not going to the concert
is equivalent to the statement “l am going to the party and | am going to the concert”.

EasyExamNotes.com Explain De-Morgan’s theorem with suitable example.



EasyExamNotes.com

Explain De-Morgan’s theorem with suitable example.

References:

 “Discrete Mathematics” by Ronald L. Graham, Bruce L. Graham, and Glenn F. Flanigan
(2009): Chapter 4, Section 4.4

 “Logic for Computer Science” by John Hopcroft, Hennie M. Saphiro, and Jeffery D.
Ulliman (2006): Chapter 2, Section 2.2

Related Posts:

10’s Complement | Prof. Jayesh Umre

=

Hexadecimal TO Octal | Prof. Jayesh Umre

1’s Complement | Prof. Jayesh Umre

4:1 Multiplexer| Block and circuit diagram | function table | Prof. Jaye...
9's Complement | Prof. Jayesh Umre

Half Adder | Prof. Jayesh Umre

Binary to Octal Conversion | Prof. Jayesh Umre

Hexadecimal to Decimal | Prof. Jayesh Umre

© o N Uk WwWDN

Binary to Decimal | Prof. Jayesh Umre

=
e

2's Complement | Prof. Jayesh Umre

=
=

. Substraction by 2’sComplement | Prof. Jayesh Umre

=
N

. Multiplexer | N:1 | 2:1| Block & Circuit diagram | Function table | Prof...

=
w

. FLip Flop | Basic Circuit diagra | Prof. Jayesh Umre

. K-MAP SOP 4 variables | Prof. Jayesh Umre

. Binary Addition 4bit 8bit GATE UGC NET | Prof. Jayesh Umre
. Binary Substraction | GATE UGC NET | Prof. Jayesh Umre

. Binary Division | GATE UGC NET]| Prof. Jayesh Umre

. Octal to Hexadecimal | | Prof. Jayesh Umre

R N T T S
O 00 N O U b

. Decimal to Octal Conversion| Prof. Jayesh Umre

EasyExamNotes.com Explain De-Morgan’s theorem with suitable example.


https://easyexamnotes.com/10s-complement-prof-jayesh-umre/
https://easyexamnotes.com/hexadecimal-to-octal-prof-jayesh-umre/
https://easyexamnotes.com/1s-complement-prof-jayesh-umre/
https://easyexamnotes.com/41-multiplexer-block-and-circuit-diagram-function-table-prof-jaye/
https://easyexamnotes.com/9s-complement-prof-jayesh-umre/
https://easyexamnotes.com/half-adder-prof-jayesh-umre/
https://easyexamnotes.com/binary-to-octal-conversion-prof-jayesh-umre/
https://easyexamnotes.com/hexadecimal-to-decimal-prof-jayesh-umre/
https://easyexamnotes.com/binary-to-decimal-prof-jayesh-umre/
https://easyexamnotes.com/2s-complement-prof-jayesh-umre/
https://easyexamnotes.com/substraction-by-2scomplement-prof-jayesh-umre/
https://easyexamnotes.com/multiplexer-n1-21-block-circuit-diagram-function-table-prof/
https://easyexamnotes.com/flip-flop-basic-circuit-diagra-prof-jayesh-umre/
https://easyexamnotes.com/k-map-sop-4-variables-prof-jayesh-umre/
https://easyexamnotes.com/binary-addition-4bit-8bit-gate-ugc-net-prof-jayesh-umre/
https://easyexamnotes.com/binary-substraction-gate-ugc-net-prof-jayesh-umre/
https://easyexamnotes.com/binary-division-gate-ugc-net-prof-jayesh-umre/
https://easyexamnotes.com/octal-to-hexadecimal-prof-jayesh-umre/
https://easyexamnotes.com/decimal-to-octal-conversion-prof-jayesh-umre/

EasyExamNotes.com

Explain De-Morgan’s theorem with suitable example.

20. Full Adder | Block diagram | Truth table | Circuit diagram | Prof. Jayes...
21. Demultiplexer | 1:N | 1:2 | Prof. Jayesh Umre

22. Binary Multiplication | GATE UGC NET | Prof. Jayesh

23. K-MAP POS form 3 variables | GATE UGC NET | Prof. Jayesh Umre

24. Convert the following numbers to Binary, Decimal, Hexadecimal

25. Simplify the following expression using Boolean algebra: ABC + AC
26. Explain master slave flip-flop in detail.

27. Explain BCD adder in detail.

EasyExamNotes.com Explain De-Morgan’s theorem with suitable example.


https://easyexamnotes.com/full-adder-block-diagram-truth-table-circuit-diagram-prof-jayes/
https://easyexamnotes.com/demultiplexer-1n-12-prof-jayesh-umre/
https://easyexamnotes.com/binary-multiplication-gate-ugc-net-prof-jayesh/
https://easyexamnotes.com/k-map-pos-form-3-variables-gate-ugc-net-prof-jayesh-umre/
https://easyexamnotes.com/convert-the-following-numbers-to-binary-decimal-hexadecimal/
https://easyexamnotes.com/simplify-the-following-expression-using-boolean-algebra-a%e2%80%b2bc-ac/
https://easyexamnotes.com/explain-master-slave-flip-flop-in-detail/
https://easyexamnotes.com/explain-bcd-adder-in-detail/

