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UNIT 1 

PART-A (SHORT ANSWER QUESTIONS 10*2=20MARKS) 

1) Write the dual of the proposition of (P V To)Λ (¬Q V Fo)  

2) For any propositions P and Q, ((PΛ (P→Q)) →Q) Is it a tautology 

3) Write the disjunctive normal form of PΛ (P→Q) 

4) Write the contra positive of the statement ‘If n is amultiple of 12, then it is a multiple of 4  

5) State  Demorgon’s law  

6) Write theConverse, Inverse Contra positive ofP->Q 

7) Define Statement. 

8) Write the  Negationof∀x(P(x) →Q(x))  

9) Write thecontra positiveofthe predicatestatement:( ∀x)( P(x) →Q(x)) 

10) What is Rule CP. 

  

PART B(LONG ANSWER QUSTIONS 3*10=30) 

11) a) Discuss Free and Bound Variables? 

 b) Define Conjunctive Normal Form?  Find the CNF of P-> (Q Λ R) 

OR 

12) a) Represent the proposition “If all triangles are Right angled, then no triangle is Equiangular”     into 

symbolic form and also its Negation? 

b)Provide a proof by Contradiction of the following Statement 

“For Every Integer n, if n2 is odd then n is odd” 

13) a)What is meant by Well-formed formula? 

b)Show that the truth values of the following formula is independent of its components.(P→Q) ↔ (~PVQ) 

OR 

14) a)Show that P->S can  be derived from the premises ~PVQ, ~QVR, R->S. 

b)Write the following statements in symbolic form 

a) All men are good 

b) No men are good 

c) Some men are good 

d) Some men are not Good 

 

15) a)  Test the validity of the following argument: 

  If I study, I will not fail in the Examination. 

  If I don’t watch TV in the evenings, I will study. 

  I failed in the Examination. 

  Therefore, I must be Watched TV in the evenings 

b)Show that (PVQ)  ⋀ (P->R)  ⋀ (Q->R)->R is  Tautology. 

OR 

16) a)Obtain the principal disjunctive normal form of     P ⋁ (P → (Q ⋁ (Q R))) 

b)Derive the following is a Valid Conclusion by Indirect method ~ Q, P->Q =>~P 

 

UNIT 2 

PART-A SHORT ANSWER QUESTIONS      

1) If the number of elements in the set A is 2 and in Bis 3, then how many  number of relations 



that can be formed fromA to B ?  

2) Draw the Hasse diagramfor [1,2, 3,6] a≤ bif and only if  a divides b. 

3) Write the properties of binary relations. 

4) Write the Least upper bounds of {3,5} for the poset ({3,5,9,15,24,45}, |)  

 

5) Let f be defined by f(x) = 3x-7. Finda formula for the inverse function f
-1

:R→R. 

6) LetZbeanemptysetandP(Z)ispowerset ofZ.Then how manynumberofelementsin P(P(Z)). 

7) Howmanyreflexiverelationsare thereonasetwith‘n’elements ?  

8) Define recursive function. 

9) Letfandgarefunctionsdefinedbyf(x) = x/(x+1)andg(x)=x/(1-x),then 

(fog)-1xis 

10) Write the order of–i in the group of cuberoots of unity . 

11) What is  an abelian group and Cyclic group ? 

12) Define Isomorphism? 

PART B(LONG ANSWER QUSTIONS )       

1) a) Discuss the general properties of algebraic system 

b) Prove that semi group has at most one identity 

2) Discuss the properties of  a transitive closure of a binary relation 

3) Find the transitive closure of a given matrix 

 
4) Let G and K be groups, let ɵ:GK be homomorphism from G to K. Then the kernel ker ɵ of ɵ is 

normal sub group of G 

     5) Let x and y be elements of group G. Then show that (xy)-1 =y-1 * x-1 

6) Define Semi group, Sub group..Give one Example of each? 

7) Let X={1,2,3....9} and R={(x,y)/x-y is divisible by 3} in X. Show that R is an equivalence relation? 

 8)  a) Let A= {1,2,3,4} show that the relation ‘divides ‘ is a partial ordering on A. Draw the Hasse diagram 

. 

b)Define Lattice and Write its properties 

9)  Show that the relation ‘⊆’ defined on the power set P(A) of set A is partial order relation 

             10) Let A={1,2,3,4} , B={a,b,c,d} and c={x,y,z}. Consider the function f:A->B and g:B->C   defined by 

f={(1,a),(2,c),(3,b),(4,a)} and g={(a,x),(b,x),(c,y),(d,y)}. Find the composition function of (gof). 

10 MARKS 

1.  a) On the set Q of all rational numbers , the operation * is defined by a*b=a+b-ab 



Show that under this operation , Q forms a commutative monoid. 

b) Let <S1,*1> and <S2,*2> be two semi groups Show that the product S1×S2 and S2×S1 are 

Isomorphic. 

      2.  (a) Prove that H = {0,2,4,} forms a sub group of <Z6, +6>. 

(b) Consider the group G = {1,2,4,7,8,11,13,14} under multiplication modulo 15. Construct the 

multiplication table of G and verify whether G is cycle or not. 

3.  a) If G is a group such that (ab)m =ambm for three consecutive integers and for all a,b € G. Show that G 

is abelian. 

b) verify the following relation R on X ={1,2,3,4} is Equivalence relation or not?Explain      

R={(1,1),(1,4),(4,1),(2,2),(2,3),(3,4),(3,3),(3,2),(4,3),(4,4)} 

4)  a) Let f: R R and g: R R, where R is the set of real numbers. Find fog and gof, where f(x) = x2-2 and 

g(x) = x+4. State whether these functions are injective, surjective, and bijective. 

b) Let f: R R be given by f(x) = x2-2. Find  f-1 

 

5) a)Let x={1,2,3,4}and f:X->X such that f={(1,2),(2,3)(3,4),(4,1)} and F={f0,f1,f2,f3} where f1=f, 

,f2=fOf,f3=f2Of and f0 is identity function. Verify the algebraic system (F,O) is a group, where O is 

composition of functions. 

b) Discuss different types of recursive functions? 

 

                                                                                             UNIT-III 

PART A 

1. State Pigeon hole principle. 

2. Write the Principle of inclusion and exclusion. 

3. Define Permutation with repetition 

4. Define Combination with constrained repetition. 

5. In how many ways can one choose two cards in succession from a deck of 52 cards, such that the 

first chosen card is not replaced ? 

6. How many ways can we get a sum of 8 when two distinguishable dice are rolled? 

7. Find the coefficient of X25in(+X3+X8)10 

8. State Binomial Multinomial theorem 

9. In the expansion of (a2-1/a3)nthe fifth term is 10a-4.Find the value of n. 

10. Find the coefficient of  X16 in (1+X4+X8)10? 

 

PART B 

1) a)Discuss combinations with repetitions 

b) In a group of 6 boys and four girls, four children are to be selected. In how many different ways can 

they be selected such that at least one boy should be there 

2) Discuss the multinomial theorem in detail. 

3) From 5 consonants and 4 vowels, How many words can be formed using 3 consonants and 2 vowels 

4) There are 5 novels and four biographics, In how many ways can four novels and two biographics can 

be arranged on a shelf 

5) A committee of 5 persons is to be formed from 6 men and 4 women in how many ways can this be 

done when : 

 At least two women are included  ? 

 At most two women are included  ? 

6) a)Find out how many 5 digit numbers greater than 30,000 can be formed from the digits 1,2,3,4, and 5 
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b) Show that at least 2 people out of 13 must have their birthday in the same month     when they are 

assembled in the same room 

7)  Out of 30 students in a hostel ,15 study history, 8 study Economics and 6 study Geography It is known 

that 3 students study all these subjects . Show that 7 or more students study none of these subjects. 

8) Prove the Identity 

C(n,r) . C(r,k) = C(n,k) . C(n-k,r-k), for n≥r≥k Deduce that, if n is a prime number, then C(n,r) is 

divisible by n. 

9) Explain Pigeon Hole Principle? 

10)   A six person committee composed of Anu, Bhavani, Chaitra, Divya, Eswari, Farah is to be select a 

chair person, secretary and treasurer. 

i) In how many ways can this be done ? 

ii)   In how many ways can this be done if either Anu or Bhavani must be chair person ? 

iii)In how many ways can this be done if Eswari must hold one of the officers? 

 

10 MARKS 

1) a)Let X be the set of all three digit numbers: that is  

X={x is an integer | 100≤x≤999}. If Ai is the set of numbers in X whose ith digit is I,compute the 

cardinality of the set A1UA2UA3. 

b)Find the non negative integer solutions to the equation :x1+x2+x3+x4=13 with extra condition 

that xi≤5, for all 1≤i≤4. 

 2)  a)Using Multinomial theorem expand (2x-3y+4z)3 

 b)Find the number of arrangements of the letters MISSISSIPPI 

3)  Find the number of non-negative integral solutions to x1+x2+x3+x4+x5=10 

4) a)Illustrate Pigeon hole principle and its applications? 

     b)Determine the number of ways possible to  wear 5 rings on 4 fingers 

5) a) Determine the number of integers between 1 and 10,000,000 have the sum of digits equal to 18. 

    b) Find the co-efficient of x3y2z3 in the expansion of(x+y+z)8 

 

UNIT-IV 

 

PART A 

1) Define Recurrence Relation. 

2) The recurrence relation an=an-1+an-2,with a1=a2=1, Write  the sequence. 

3) Find the Generating function of C(k,n ). 

4) solve the recurrence relation ar-ar-1-6ar-2=-30,a0=20,a1=-5. 

5) Find the particular solution of the difference equation ar-1-5ar+1+6ar=5r 

6) Solve an=an-1+2n+1,where a0=1. 

7) Find the Generating function of  n+1. 

8) What is generating function? 

9) What is substitution method? 

10) In how many a recurrence relation can be solved. 

 

PART B 

1) a)Define non homogeneous recurrence relation?Give any two examples. 

b)Use substitution method to solve T(n)=T(n-2)+1,T(1)=1 
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2) Solve the recurrence relation an=6an-1-9an-2 with initial conditions a0=4 and a1=6 

3) Solve the recurrence relation an=3an-1+2n with initial conditions a0=2 

4) Solve an=-3an-1+10an-2+3.2n ,n>=2 with initial contions a0=0 and a1=6 

5) Solve the recurrence relation using substitution T(n)=2T(n/2)+n . 

6) Solve an=an-1+3n2+3n+1 where a0=1 

7) Solve the recurrence relation an= with a0=4. 

8) Find the recurrence relation and the initial condition for the sequence 2,10,50,250,…. Hence find the 

general form of the sequence 

9) Solve the recurrence relation an+2-3an+1+2an=0 

 

 

 

10 MARKS 

1) Solve the following diffence equation by method of generate function 

ar -7ar-1+10ar-2 =3r ,r≥2 with boundary conditions a0=0 and a1=1. 

2) a)Using the generating function , Prove that the number of ways of choosing with repetitions ,r of 

n objects is C(n+r-1,r). 

b) Solve the recurrence relation an=3an-1-2an-2 for n≥2, given that a1=5 and a2=3 

           3) Solve the recurrence relation of Fibonacci series 

4) Explain and illustrate various ways of solving the recurrence relation 

5) a) Find a general expression for a solution to the recurrence relation 

          an-5an-1+6an-2=n(n-1) for n>=2 

     b) solve the recurrence relation an-7an-1+10an-2=0 for n>=2  

 

UNIT-V 

2 MARKS 

 

1) Find the maximum degree of any vertex in a simple graph with n vertices. 

2) Define Multi graph. 

3) In how many ways a graph can be represented? 

4) Define cut vertex. 

5) Define Euler circuit and Hamiltonian graph. 

6) State graph coloring problem. 

7) What is spanning tree? 

8) Define Bipartite graph. 

9) What are the applications of graph theory ? 

10) How chromatic number of a graph is determined. 

 

5 MARKS 

1) a)Discuss Isomorphism of graphs 

b)Discuss Hamiltonian graph with 6 vertices 



2) Show that if a plain graph is self dual, then |E|=2|V|-2 

3) Discuss graph coloring problems with required examples 

4) Give an example for bipartite graph with examples 

5) Find Eulerian cycle in the following graph 

 
6) Explain the properties of adjacency matrix of a simple graph. Quote suitable example? 

7) Discuss the rules helpful in finding the chromatic number of grapg G? 

8) a)Define complete Euler, and Bipartite graph 

b)Differentiate  DFS and BFS 

 

  

10 MARKS 

 

1) a)Show that the sum of degree of all the vertices in G is twice the number of edges in G. 

b)Explain the concept of chromatic numbers with suitable examples. 

2) Construct the minimum spanning tree for the following graph using Prim’s algorithm 

 
 



3) a) Show that the following graph is not Hamiltonian. 

 
b) Discuss the following terms. 

      i)Edge connectivity ii) vertex connectivity iii)cut vertex 

 

4) Verify whether the following two graphs are isomorphic or not. 

 
5) a)Apply BFS Algorithm to form spanning tree 



  
 

a) Apply DFS Algorithm to form spanning tre 

 
6) a) Find a minimal spanning tree for the following graph using krushkal’s algorithm? 

 

b)Find a minimal spanning tree for the following graph using prim’s algorithm? 

 

 

 


