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Applications of Propositional Logic

1. Translating English Sentences

• There are many reasons to translate English sentences into 

expressions involving propositional variables and logical 

connectives. In particular, English (and every other human 

language) is often ambiguous. Translating sentences into compound 

statements removes the ambiguity.



Applications of Propositional Logic

Example 1

You can access the Internet from campus only if you are a 

computer science major or you are not a student.







Example 2

The automated reply cannot be sent when the file system is full.
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Example 2

(The automated reply cannot be sent) when (the file system is 

full.)



2. Logic Circuits
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2. Logic Circuits

Applications of Propositional Logic

• Complicated digital circuits can be  constructed from three 

basic circuits, called gates.



Example 1

• Determine the output for the combinatorial circuit in the 

following figure.
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Compound Propositions Classification



Example

Show that following conditional statement is a tautology by using 

truth table.



Example

• Show that following conditional statement is a tautology by 

using truth table.



Logical Equivalences

❖ Logically equivalent

Compound propositions that have the same truth values in

all possible cases are called logically equivalent.

≡
⇔
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Homework 1

Find the output of each of these combinatorial circuits.



Homework 2

Show that (p ∨  q)∧ (¬p ∨  r) → (q ∨  r) is a tautology.
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