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PART A 

Answer any FIVE Questions:            𝟓 × 𝟏𝟓 = 𝟕𝟓 

1. Construct the truth table for (¬𝑃 ∧ (¬𝑄 ∧ 𝑅)) ∨ (𝑄 ∧ 𝑅) ∨ (𝑃 ∧ 𝑅). Also check whether 

it is a tautology or contradiction. 

2. (A). Obtain PDNF of 𝑃 → ((𝑃 → 𝑄) ∧ ¬(¬𝑄 ∨ ¬𝑃)). 

(B). Obtain PCNF of (¬𝑃 → 𝑅) ∧ (𝑄 ⇄ 𝑃). 

3. (A). Let a relation R be defined on the set of all real numbers by if 𝑥, 𝑦 are positive integers,     

  𝑥𝑅𝑦 ⟺ 𝑥 ≡ 𝑦 (𝑚𝑜𝑑 𝑚). Show that the relation R is an equivalence relation. 

(B). If 𝐴 = {𝑐, 𝑑}, 𝐵 = {1,2}, 𝐶 = {2,3}, then find 𝐴 × (𝐵 ∪ 𝐶), (𝐴 × 𝐵) ∪ (𝐴 × 𝐶), 𝐴 ×

(𝐵 ∩ 𝐶), (𝐴 × 𝐵) ∩ (𝐴 × 𝐶). 

4. In a survey of 100 students, it was found that 40 studied Mathematics, 64 studied Physics, 

35 studied Chemistry, 1 studied all the three subjects, 25 studied Mathematics and Physics, 

3 studied Mathematics and Chemistry and 20 studied Physics and Chemistry. Find the 

number of students who studied chemistry only and the number who studied none of these 

subjects. 

5. Let G be the set of all matrices of the form (
𝑥 𝑥
𝑥 𝑥

) where 𝑥 ∈ 𝑅∗. Then prove that G is an 

abelian group under matrix multiplication. 

6. Explain the types of grammars with an example. 

7. A) Let 𝑀 = ({𝑞0, 𝑞1, 𝑞2, 𝑞3}, {𝑎, 𝑏}, 𝛿, 𝑞0, {𝑞1}) be a finite automaton where 𝛿 is given by 

𝛿(𝑞0, 𝑎) = 𝑞1, 𝛿(𝑞0, 𝑏) = 𝑞2, 𝛿(𝑞1, 𝑎) = 𝑞3, 𝛿(𝑞1, 𝑏) = 𝑞0, 𝛿(𝑞2, 𝑎) = 𝑞2, 𝛿(𝑞2, 𝑏) =

𝑞2, 𝛿(𝑞3, 𝑎) = 𝑞2, 𝛿(𝑞3, 𝑏) = 𝑞2. 

(i) Represent M by its state table and state diagram. 

(ii) Which of the following strings are accepted by 𝒂𝒃𝒂𝒃𝒂, 𝒂𝒂𝒃𝒃𝒂, 𝒂𝒂𝒂𝒃. 

B) Draw the state diagram representing the NFA M is given by                                        

 𝑀 = ({𝑞0, 𝑞1, 𝑞2, 𝑞3}, {𝑎, 𝑏}, 𝛿, 𝑞0, {𝑞3}) where 𝛿 is  

𝜹 𝒂 𝒃 

𝒒𝟎 𝑞0 , 𝑞1 𝑞0, 𝑞2 

𝒒𝟏 𝑞3 - 

𝒒𝟐 - 𝑞3 

𝒒𝟑 𝑞3 𝑞3 

Also find 𝜹̂(𝒒𝟎, 𝒃𝒂𝒂𝒃) for the given NFA 


