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UNIT I

Short Answer Questions (2 Marks Each)

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	Construct the truth table of (PVQ) → P
	
	
	2M

	2
	Define functionally complete set with an example.
	
	
	2M

	3
	Explain about tautology and contradiction.
	
	
	2M

	4
	Explain about well-formed formulas with an example.
	
	
	2M

	5
	Demonstrate p → ( q → p) is a tautology or contradiction?
	
	
	2M

	6
	Construct CNF of (P⇔ 𝑄) → R.
	
	
	2M

	7
	Find DNF of (𝑄 → 𝑃)⋀(~𝑃⋀𝑄)
	
	
	2M

	8
	Construct the truth table for NAND and NOR
	
	
	2M

	9
	Construct the PDNF for X → Y using truth table?
	
	
	2M

	10
	Construct the PCNF (X ∧ Y) ∨ (¬X ∧ Z) using truth table?
	
	
	2M


Long Answer Questions (10 Marks Each) 

(Can have Sub Questions also)
	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	a) Construct the truth table for (P ∧ (Q⟶ R)) ⟶ (Q⟶ R)
	
	
	5M

	
	b) Make use of  truth table show that the proposition 

PV ¬ (PɅQ) is a tautology.
	
	
	5M

	2
	a) Show that following equivalence without constructing the truth table ¬ (P ∧ Q) → (¬P ∨ (¬ P ∨ Q)) ⇔ (P → Q).
	
	
	5M

	
	b) Show the following without constructing the truth table
(P ( Q) ( Q => P V Q
	
	
	5M

	3
	a) Show that  
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 is a tautology.
	
	
	5M

	
	b) Express the converse, inverse, and contrapositive of the following:
                 If it snows today then I will ski tomorrow.
	
	
	5M

	4
	a) Obtain the disjunctive normal form(DNF) and conjunctive normal form (CNF) of the following expression:
                   [image: image3.png]=[(=P < Q) —R]




	
	
	5M

	
	b) Construct PCNF of the expression (P⇔ 𝑄) → R.
	
	
	5M

	5
	a) Obtain the principal disjunctive normal form of

 [image: image5.png]P — ((P — QA-(-QV-P))




	
	
	5M

	
	b) Construct the principal disjunctive normal form for the following formula: 
                 (∼P → R) ⋀ (Q ⟷ P).
	
	
	5M

	6
	a) Obtain the PCNF of the formula A given by  

        (∼P → R) ⋀ (Q ⟷ P).
	
	
	5M

	
	b) Prove that ℸ𝑃 → (Q → R) ≡ Q → (P⋁R) without using truth table.
	
	
	5M

	7
	a) Obtain the principal conjunctive normal form of 

     (¬ A → B)∧ ( C ↔ A)
	
	
	5M

	
	b) Show that (P→(Q→R)) →((P→Q) →(P→R)) is a tautology
	
	
	5M

	8
	a) Show the following equivalence without using truth table.
¬ ( P ∧ Q ) → (¬P ∨ (¬ P ∨ Q ) ) ⇔ ( P → Q )
	
	
	5M

	
	b) Define compound statement? Illustrate various connectives to combine the propositions with examples.
	
	
	5M

	9
	a) Show that (P ⋁ Q) ⋀ (∼P ⋀ (∼P ⋀ Q)) ⬄ (∼P ⋀ Q).
	
	
	5M

	
	b)  Obtain the principal disjunctive normal form of

 [image: image7.png]P — ((P — Q)A=(=QV~-P))



  
	
	
	5M

	10
	a) Obtain the principal conjunctive normal form and principal disjunctive normal form of the formula A given by 
(P  ⋀  Q) ∨ (~P ⋀ Q ⋀ R) 
	
	
	5M


	
	b) Let p : Jupiter is a planet and 

           q : India is an island be any two simple statements. Identify with verbal sentence describing each of the following statements.

(i) ¬p (ii) p ∨ ¬q  (iii) ¬p ∨ q (iv) p → ¬q (v) p ↔ q
	
	
	5M


UNIT II

Short Answer Questions (2 Marks Each)

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	List any four commonly used rules of inference formulas in logic.
	
	
	2M

	2
	Explain which rule of inference is the basis of the following argument :

"It is below freezing now. Therefore, it is either below freezing or raining now".
	
	
	2M

	3
	Define Rule P, Rule T and Rule CP?
	
	
	2M

	4
	Write down the rule of inference is used here?
“It is cloudy and drizzling now. Therefore, it is cloudy now.”
	
	
	2M

	5
	Explain the rule of modus tollens and modus pones of Proposition?
	
	
	2M

	6
	Define quantifiers. List the types of quantifiers.
	
	
	2M

	7
	Translate the statement “All Dogs are carnivorous” in symbolic form?
	
	
	2M

	8
	Define Universal Quantifiers and Existential Quantifiers?
	
	
	2M

	9
	Illustrate free and bound variable in predicate logic with an example?
	
	
	2M

	10
	Explain about universe of discourse with an example.
	
	
	2M


Long Answer Questions (10 Marks Each) 

(Can have Sub Questions also)
UNIT II

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	a) Using rules of inference, show that R∧ (P V Q) is a valid conclusion from the premises P V Q, Q ( R, P ( M, and ¬M
	
	
	5M

	
	b) Show that S(R is a tautologically implied by  (P(Q)((P ( R)((Q (S)
	
	
	5M

	2
	Using the rules of inference, verify whether the following argument is valid: 

  If Joe is a Mathematician, then he is ambitious. 
  If Joe is an early riser, then he does not like oatmeal. 

  If Joe is ambitious, then he is an early riser. 

  Hence, if Joe is a Mathematician, then he does not like oatmeal.
	
	
	5M

	
	b) Translate the following expression in to symbolic notation “All the World Loves a Lover".
	
	
	5M

	3
	a) Using rules of inferences, show that RVS follows logically from the premises:

CVD, (CVD)(~H, ~H((A∧~B) and (A∧~B) ( (R V S)
	
	
	5M

	
	b) Show that R is a valid inference from the premises P→ Q, Q→R and P.
	
	
	5M

	4
	a) Prove by indirect method [image: image9.png]~QP—-QPVR=>R




	
	
	5M

	
	b) Show that R→ S can be derived from the premises P→ (Q→S), ┐R, ( P and Q using Rule CP if necessary.
	
	
	5M

	5
	a) Show that (∃ [image: image11.png]x)M(x)



 follows logically from the premises [image: image13.png](x)(H(x) — M(x))



 and (∃ x) H(x)
	
	
	5M

	
	b) Prove that the premises a→(b→c),d→(b ∧ ~c ) and 

(aɅd) are inconsistent.
	
	
	5M

	6
	a) Apply the rule of Specification and Generalization, symbolize the following argument and check for its validity: 
                 Every living thing is a plant or an animal.

                 John’s goldfish is alive and it is not a plant.

                All animals have hearts.

               Therefore, John’s goldfish has a heart.
	
	
	5M

	
	b) Show that the following set of premises are inconsistent 𝑃 → 𝑄, 𝑃 → 𝑅,𝑄 → ~𝑅, P
	
	
	5M

	7
	a) Apply the rules of inference verify the validity of the following inference: 

                     All men are mortal. 
                    Socrates is a man 
                   Therefore, Socrates is a mortal
	
	
	5M

	
	b) Show the variables that are free, bound and also show the scope of the quantifiers.

(a) (x) (P(x) Ʌ R(x)) → (x) P(x) Ʌ Q(x)

(b) (x) (P(x) ^ (Ǝx) Q(x)) v ((x) P(x) → Q(x)

(c) (x) (P(x) ↔ Q(x) ^ (Ǝx) R(x) ^ S(x)

	
	
	5M

	8
	a) Show that  (Ǝx) (P(x)^Q(x)) ⇒ (Ǝx) P(x)^( Ǝx) Q(x) 
	
	
	5M

	
	b) Show that ((x) M(x) follows logically from the premises ((x)(H(x) ( M(x)) and ((x)H(x)
	
	
	5M

	9
	a) Prove that

(x (P(x) (Q(x)(( (x (Q(x) ( R(x)(((x(P(x) ( R(x)(.
	
	
	5M

	
	b) Prove that ∀𝑥(𝑃(𝑥)⋁𝑄(𝑥)) ⟹ (∀𝑥)𝑃(𝑥)⋁(∃x)Q(x) using indirect method ?
	
	
	5M

	10
	a) Solve the following set of premises, using rule CP if necessary:
          ¬P V Q, ¬Q V R, R→S ⇒ P→S
	
	
	5M

	
	b) Translate the following sentences in symbolic form.

           All lions are fierce

           Some lions do not drink coffee
           Some fierce creatures do not drink coffee
	
	
	5M


UNIT III

Short Answer Questions (2 Marks Each)

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	Compare difference between a homogeneous and a non-homogeneous recurrence relation?
	
	
	2M

	2
	Write the solution of the recurrence relation

an = 2an-1 for n ≥ 1, a0 = 3.
	
	
	2M

	3
	i) Estimate the solution of recurrence relation
ii)  an-7an-1+12an-2=0 for n ≥ 0.
	
	
	2M

	4
	What is Fibonacci Sequence and Write the Recurrence Relation?
	
	
	2M

	5
	Find the particular solution of an=an-1 + 3n n ≥ 1, , a0 =1.
	
	
	2M

	6
	Outline the various particular solutions of non-homogeneous recurrence relation.
	
	
	2M

	7
	Find the particular solution of an=an-1 + 5n n ≥ 1, , a0 =3.
	
	
	2M

	8
	Find the particular solution of  recurrence  relation for 

an-2an-1+an-2=3n+5  for n ≥ 2 .
	
	
	2M

	9
	Find the solution of  recurrence  relation for 

an-2an-1+an-2=0 for n ≥ 2 .
	
	
	2M

	10
	Find the solution of  recurrence  relation for 

an-7an-1+12an-2=0 for n ≥ 2  a0 =2,  a1 =5.
	
	
	2M


Long Answer Questions (10 Marks Each) 

(Can have Sub Questions also)
	UNIT III

Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	a) Solve recurrence relation 
[image: image14.wmf]2

0

4

3

2

1

³

=

-

-

-

-

n

for

a

a

a

n

n

n


	
	
	5M

	
	b) Identify the solution of recurrence relation?
an = 5an-1 - 6an-2 for n ≥ 2, a0 =1, a1 = 0.
	
	
	5M

	2
	a) Solve the following recurrence relation  

an +an-1- 6an-2 =0 for   n≥2,  given that a0 = -1 and a1 =8.
	
	
	5M

	
	b) Solve the  recurrence relation 

an = -3an-1 -3 an-2 - an-3 with initial conditions a0 = 1,

 a1 = -2 and a2 = -1.
	
	
	5M

	3
	a) Solve an - 5an-1 + 6an-2 = 2n , n > 2 with condition the initial a0 = 1 , a1 = 1.
	
	
	5M

	
	b) Solve the non-homogeneous equation  

xn = 10x n−1 − 25x n−2 + 8*5 n  for x0 = 6 and x1 = 10 using characteristic root method.
	
	
	5M

	4
	a) Solve an=2an-1+an-2-2an-3 for n=3, 4 and 5 given that   a0 = 3, a1=6 and a2=0 using the characteristic method.
	
	
	5M

	
	b) Solve the recurrence relation 
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 using characteristics method with initial conditions a0=2 and a1=5.
	
	
	5M

	5
	a) Solve the Fibonacci relation 
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	5M

	
	b) Solve the general solution for an-6an-1+8an-2=3n   for      n ≥ 2 with the initial conditions a0=3  a1=7.
	
	
	5M

	6
	a) 
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	5M

	
	b) Solve an - 4 an-1 + 4an-2 = ( n+ 1 )2 given a0 = 0 , a1 = 1.
	
	
	5M

	7
	a) Solve the recurrence relation 
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	5M

	
	b) Solve the recurrence relation 
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	5M

	8
	a) 
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	5M

	
	b) Solve the recurrence relation 
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	5M

	9
	a) 
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	5M

	
	b) Determine the particular solution of the linear non-homogeneous recurrence relation an = 6an-1 - 9an-2 + n 3n
	
	
	5M

	10
	a) Solve the recurrence relation 
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	5M

	
	b) Determine the  solution of the recurrence relation

an = 4an-1 - 4an-2 + (n + 1) 2n.
	
	
	5M


UNIT IV

Short Answer Questions (2 Marks Each)

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	What is a relation? Explain the properties of relations.
	
	
	2M

	2
	Compare partially ordering relation and an equivalence relation on a set.
	
	
	2M

	3
	iii) Define minimal and maximal elements of a poset.
	
	
	2M

	4
	Let P = {1, 2, 3, 4} and R be the relation less than or equal to defined on P. Construct the Hasse diagram.
	
	
	2M

	5
	Construct the Hasse diagram for ((a, b), a divides b ( on (1,2,3,4,6,8,12(
	
	
	2M

	6
	Explain how do you represent a graph using a matrix with an example?
	
	
	2M

	7
	Show Complete Bipartite Graph with an example
	
	
	2M

	8
	Illustrate various operations on graph?
	
	
	2M

	9
	Outline the in-degree and out-degree of a vertex in a digraph?
	
	
	2M

	10
	Explain walk, path and trail with an example.
	
	
	2M


Long Answer Questions (10 Marks Each) 

(Can have Sub Questions also)
UNIT IV

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	a) Define a relation. List the special properties of relations.
	
	
	5M

	
	b) Define Lattice. Explain in detail about complete lattice and complement lattice.
	
	
	5M

	2
	a) Let R ( (( a, b), (b, c), (c, d), (b, a)( be a relation on 

A ( (a ,b ,c ,d ( Find the transitive closure of R.
	
	
	5M

	
	b) Let A be a given finite set and P(A) its power set.

 Let ( be the inclusion relation on the elements of P(A).

Construct  the Hass diagram of ( P(A) , ( ) for 

i) A = { a }                        ii) ) A ={ a ,b}

iii) ) A = { a,b,c }              iv) ) A = { a,b,c,d }
	
	
	5M

	3
	a) Let R be a relation on A ( (1, 2, 3, 4, 6( defined by 

a R b if and only if a is a multiple of b. Construct the relation matrix for R and draw its digraph.
	
	
	5M

	
	b) Construct the Hasse diagram representing the positive divisors of 45.
	
	
	5M

	4
	a) Let P(S ) denote the power set defined on S ( (1, 2, 3 ( The relation R on P (S ) defined by XRY if and only if 
X ( Y. Examine whether R is a partial order on P (S) or not?. If so, draw its Hasse diagram.
	
	
	5M

	
	b) Examine, which of the following graphs are bipartite or  not? If so, state if it is completely bipartite.


[image: image25.png]61





	
	
	5M

	5
	a) Construct the Hasse diagram representing the positive divisors of 24. Analyse minimal, maximal, greatest and least elements from it.
	
	
	5M

	
	b) Explain the following terms with suitable example

 i) Sub graph    ii) Spanning graph  iii) Complete graph
	
	
	5M

	6
	a) Let Z denote the set of integers and the relation R on Z be defined by a R b if and only if (a – b) is an integer. Show that R is an equivalence relation.
	
	
	5M

	
	b) Identify an adjacency matrix for the following given graph.


[image: image26.png]@
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	5M

	7
	a) Examine, which of the partially ordered sets (Hasse diagrams) are lattices?
[image: image27.png]Yy
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	5M

	
	b) Examine, whether the following graphs are isomorphic or not? Justify your answer.
[image: image28.png]



	
	
	5M

	8
	a) Draw the Hasse Diagram for 
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 where D is the relation of division.
	
	
	5M

	
	b) Examine, whether the following graphs are isomorphic or not? Justify your answer.
[image: image33.png]



	
	
	5M

	9
	a) Explain about Warshall’s algorithm with an example.
	
	
	5M

	
	b) Let S150 be the set of all divisors of 150. Let the relation ≤ be given by a ≤ b if a│b on S150.

(i) Construct the Hasse Diagram for the Poset (S150, |).

(ii) Find the least element and greatest element of this poset if it exists.
(iii) Determine the GLB and LUB of {5, 6, 10, 15}.
	
	
	5M

	10
	a) Construct the graph for the following adjacency matrix.
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	5M

	
	b) Discover an adjacency matrix of the given directed 

    multigraph.


[image: image35.png]



	
	
	5M


UNIT V

Short Answer Questions (2 Marks Each)

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	Compare multi graph and simple graph?
	
	
	2M

	2
	Check whether the following graph is planar or not?

[image: image36.png]




	
	
	2M

	3
	iv) Define the chromatic number of a graph, and why is it important in graph theory?
	
	
	2M

	4
	Identify a graph which is Eulerian but not Hamiltonian with an example?
	
	
	2M

	5
	Explain the importance of Euler’s formula.
	
	
	2M

	6
	Identify a graph which is neither Eulerian nor Hamiltonian with an example?
	
	
	2M

	7
	Define a tree and list the any two properties of a tree.
	
	
	2M

	8
	Compare and contrast between BFS and DFS.
	
	
	2M

	9
	Illustrate various steps involved to construct a minimal spanning tree using Prim’s algorithm.
	
	
	2M

	10
	Estimate the chromatic number of the complete graph K4.
	
	
	2M


Long Answer Questions (10 Marks Each) 

(Can have Sub Questions also)
UNIT V

	Q. NO.
	QUESTION
	CO
	LEVEL
	MARKS

	1
	Explain the following with examples

i) Cycle graph and Complete graph

ii) Planar graph, multigraph and Hamilton graph
	
	
	10M

	2
	Examine whether the complete graph K5 is planar or not? Justify.
	
	
	10M

	3
	Discover the chromatic number of the following graphs.
[image: image37.png]
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	10M

	4
	Examine whether the following graph is planar or not. Justify your answer.
[image: image39.png]Fig: G,




	
	
	10M

	5
	a) Examine whether the following graph has an Euler circuit. Construct such a circuit if it exists

[image: image40.png]



	
	
	5M

	
	ii) Examine whether the following graph is planar or not. Justify your answer


[image: image41.png]



	
	
	5M

	6
	Using Prim’s algorithm, discover a minimal Spanning tree for the Weighed graph shown below and write the procedure.
[image: image42.png]



	
	
	10M

	7
	a) Show that the following graphs are Hamiltonian but not Eulerian.

[image: image43.png]
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	10 M

	8
	ii) Demonstrate Depth first Search Algorithm with an Example.
	
	
	10 M

	9
	Using Kruskal’s algorithm discover a minimal Spanning tree for the weighed graph shown below.
[image: image45.png]



	
	
	10 M

	10
	Demonstrate breadth first search algorithm with the following example.

[image: image46.png]



	
	
	10 M
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