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Q. 
No 

Question M 

1. Determine whether the statement                 is a tautology or not, using logical 

equivalences. 

 
Since the statement simplifies to ⊤ (true under all truth assignments), the given proposition is a 

tautology. 

4 

Obtain the principal disjunctive normal form of the following statement  

( P Q  R ))   ( ~ P  ( ~ Q  ~ R)) 

Method 1: Using Logical Equivalences 

 

PDNF (by logical equivalences):  

 

 

Method 2: Using Truth Table 

6 
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Rows where the statement is true give the minterms: P   Q   R, ¬P   ¬Q   ¬R 

 

 

2.  Prove or disprove the validity of the following arguments: 

“It is not sunny this afternoon and it is colder than yesterday”; “We will go to the playground 

only if it is sunny”. “If we do not go to the ground, then we will go to a movie” and “If we go to a 

movie, then we will return home by sunset” lead to the conclusion “We will return home by 

sunset”. 

 

 
Using Rules of Inference 

 
Since the conclusion H logically follows from the given premises using valid rules of inference, the 

argument is valid. 

 

1
0 
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3 Construct an argument using rules of inference to show that the hypotheses 

 

“One student in this university knows how to use AI in study” and “Everyone who knows how to 

use AI in their study can get a high-paying job” imply the conclusion “Someone in this university 

can get a high-paying job”. 

  
Using rules of inference 

 
Since the conclusion ∃x H(x) logically follows from the given hypotheses using valid rules of 

inference, the argument is valid. 

1
0 

4. By the principle of inclusion-exclusion, find the number of integers between 1 and 250 both 

inclusive that are not divisible by any of the integers 2, 3, 5 and 7. 

 

1

0 
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5. Use the method of generating function to solve the recurrence relation          

                           

 

1
0 
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