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COURSE OBJECTIVES 

 To provides a deep knowledge to the learners to develop and analyze algorithms as well as enable them 

to think about and solve problems in new ways. 

 To express ideas using mathematical notation and solve problems using the tools of mathematical 

analysis. 

COURSE OUTCOME 

On successful completion of the course,students will be able to  

1.Familiar with elementary algebraic set theory 

2.Acquire a fundamental understanding of the core concepts in growth of functions. 

3.Describe the method of recurrence relations 

4.get wide knowledge about graphs and trees  

5.initiate to knowledge from inference theory  

UNIT I 

Sets: Introduction, Sets , finite and infinite sets, uncountably infinite sets, functions, relations, properties of 

binary relations, closure, partial ordering relations.  

UNIT II 

Pigeonhole principle, Permutation and Combination, Mathematical Induction, Principle of inclusion and 

Exclusion. 

UNIT III 

Recurrences: Recurrence relations, generating functions, linear recurrence relations with constant coefficients 

and their solution, Substitution Method, recurrence trees, Master theorem. 

UNIT IV  

Graph Theory : Basic terminology, models and types, multigraphs and weighted graphs, graph 

representation, graph isomorphism, connectivity, Euler and Hamiltonian Paths and circuits, Planar graphs, 

graph coloring, trees, basic terminology and properties of  trees, introduction to Spanning trees 

UNIT V     

Prepositional Logic: Logical Connectives, Well-formed Formulas, Tautologies, Equivalences, Inference 

Theory. 
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POSSIBLE QUESTIONS 

TWO MARKS 

 
1. Define finite set . 

2. Define partial order Relations. 

3. Define Equivalence Relations 

4. Define Equal function. 

5. Define constant function. 

 

SIX MARKS 

 

1. Explain about types of relation with examples. 

2. Explain types of sets . 

3.Explain types of functions . 

4. If A,B,C,D of four sets and f,g and h are 3 functions defined as  

           f:A→ 𝐵 𝑔: 𝐵 → 𝐶 &ℎ: 𝐶 → 𝐴 then prove that( h𝑜g)of=ho(gof). 

5. If f:X→ 𝑌 and A,B are two sunsets of Y , then prove that (a) f
-1

(AUB) =f
-1

(A) ∪ f
-1

(B)   

       b) f
-1

(A∩B) =f
-1

(A) ∩ f
-1

(B) 

6. If R is the set of real numbers, then show that the function ,f:R→R defined by f(x) 5x
3
 -1 is one-one onto function. 

7. 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 (gof). 

8. ) Let A={1,2,3} and f,g,h and s be functions from A to A given by  

         f ={ (1,2), (2,3),(3,1) } ;  g = { (1,2), (2,1), (3,3) } ;    

         h = { (1,1), (2,2), (3,1) } and s = { (1,1), (2,2), (3,3) }. Find   fₒg,  g ₒf,  f ₒ h ₒg,  gₒs, 

         s ₒ s,  f ₒ s.  
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Growth of Functions: Pigeonhole principle,permutation and combination,Mathematical Induction,Principle of 

Inclusion and Exclusion. 

 

UNIT – II 
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𝑛→∞ 

𝑘=7 
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POSSIBLE QUESTION 

TWO MARKS 

1. Prove that the function f(x) = 2x
3
+10x is O(x

3
). 

2. Prove that the function 3x
2
+19x is Ω(x

2
). 

3. Prove that n2 + 5n + 7 = Θ (n2). 
4. Evaluate ∑9 (5𝑘 + 8). 

𝑘=1 
(2𝑛+1)2 

5. Evaluate the limit n tends to infinity lim 
5𝑛2+2𝑛+1

 

 
 

SIX MARKS 
 

1. Show that (n log n - 2n + 13) = Ω (n log n). 
2. Evaluate the sum ∑8 (5𝑘2 + 8𝑘 + 1) 

𝑘=1 

3. Evaluate the sum ∑12 (𝑘 + 1) 

4.Evaluate the sum -5-4-3-2-1+0+1+2+3+4+…..+30 
lim

 1 
∑𝑛 (𝑘

 7
)

2
 

5. Evaluate the limit n tends to infinity 
𝑛→∞ 𝑛 

6. The function f(x)=2x
3
+10x is o(x

4
). 

𝑘=1 𝑛 

7. Evaluate the limit n tends to infinity lim 
1 

∑𝑛 
 

𝑘+9 . 
 

𝑛→∞ 𝑛 𝑘=1 𝑛 

8. Show that if we have two functions f1(x) and f2(x) both O(g(x)), then f1(x)+f2(x) is also 
O(g(x)). 

∑𝑛 4 4𝑛 (𝑛+1)(2𝑛+1)(3𝑛2+3𝑛−1) 
 

 

9. If 
𝑘=1 𝑘 = 

𝐴 1   2 2 
 

 

then find A? 

10. Show that n 
2 

– 3n = Θ (n ). 
5 

𝑥2𝑑𝑥  
∑𝑛  𝐴 

( 𝑘
 𝐴

)
2 

.
 

11. The integral ∫0 is computed as the limit of the sum 

must appear in the sum ? 
𝑘=1 𝑛 What value of A 

𝑛 
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Recurrences: Recurrence relations, generating functions, linear recurrence relations with constant 
coefficients and their solution. 

 

UNIT – III 
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POSSIBLE QUESTIONS 

TWO MARKS 

1. Define characteristics equation. 
2. Solve 𝑎𝑛 −  4𝑎𝑛−1 = 0 for n ≥ 2 with 𝑎0 = 1, 𝑎1 = 1. 

   3.  State Fibonacci sequence. 
4.Write the methods for solving recurrence. 

5. If the sequence 𝑎𝑛 = 3.2𝑛 , 𝑛 ≥ 1 then find the corresponding recurrence relation. 

 
SIX MARKS 

 
1.Solve the recurrence relation an = an-1+2an-2 with a0=2 and a1=7. 

2. Solve the Fibonacci recurrence 𝑎𝑛 = 𝑎𝑛−1 + 𝑎𝑛−2 with the initial condition 𝑎0 = 𝑎1 = 1. 

3. Solve the recurrence relation an+2-6an+1+9an=0 with a0=1 & a1 = 4. 

4. Solve the Recurrence Relation an =6an-1 -9an-2 with a0=1 and  a1=6. 

5. Find the recurrence relation which satisfies yn=A 3
n
+B(-4)

n  

6. Identify the sequence having the expression 
5+2𝑥

1−4𝑥2  as a generating function. 

7. Solve the recurrence relation 𝑎𝑛 − 7𝑎𝑛−1 +  10𝑎𝑛−2 = 0 for 𝑛 ≥ 2 given that 𝑎0 = 10, 
            𝑎1 = 41 using generating function. 

 

8. Solve the recurrence relation an+2-an+1-6an=0 given a0=2 and a1=1 using generating functions. 

9. Using the generating function, solve the recurrence relation an =3an-1 for n≥1 with a0=2. 

10. Using generating function, solve the recurrence relation an =3an-1 +1 for n≥ 1 with a0=1. 
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Graph Theory : Basic terminology, models and types, multigraphs and weighted graphs, graph 
representation, graph isomorphism, connectivity, Euler and Hamiltonian Paths and circuits, Planar 
graphs, graph coloring, trees, basic terminology and properties of trees, introduction to Spanning trees 

     

 

 

 

 

UNIT – IV 
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INTRODUCTION : GRAPH THEORY 
 

Graph theory is used to analyses problems of combinatorial nature that 

arise in computer science, operations research , physical science and economics . 

The term graph is familiar to you because it has been used in the context of 

straight lines and linear in equalities .In this chapter , first we will combine the 

concepts of graph theory with digraph of a relation to define a more general type 

of graph that has more than one edge between a pair of vertices. Second , we will 

identify basic components of a graph ,its features any many applications of 

graphs. 
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CONNECTED AND DISCONNECTED GRAPHS : 
 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 10/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

 

 

 

 

 

 
 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 11/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

 

 
 

 

 

 

 

 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 12/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 
 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 13/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

 

 
 

 

 
 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 14/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 
 

 

 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 15/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

 

 
 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 16/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 
 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.JANSI,Assistant professor,Department of Mathematics/KAHE. Page 17/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 
 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:M.Sangeetha,Assistant professor,Department of Mathematics/KAHE. Page 18/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

 

 
 
 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 19/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 20/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

 

 
 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 21/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 
 

 

 

 
 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 22/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 23/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 
 

 
 

THEOREM: 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 24/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 25/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 

 

 

Prepared by:J.Jansi,Assistant professor,Department of Mathematics/KAHE. Page 26/26 

CLASS:I BCA COURSE NAME:DISCRETE STRUCTURES 

COURSE CODE:19CAU202 UNIT: IV BATCH-2019-2022  

 

 

POSSIBLE QUESTIONS 

PART-B (TWO MARKS) 
1. Define directed graph. 

2. How many vertices does a regular graph of degree 4 with 10 edges have 

3.Define Hamiltonian path 

4.Define isomorphic graph. 

5.Define chromatic number 

PART – C(SIX MARKS) 

 
1. State and prove handshaking lemma 

2. Define (i) Proper coloring graph (ii) Chromatic Number (iii) Independent set. 

3.Give an example of a graph which is 

(i).Eulerian but not Hamiltonian 

(ii).Hamiltonian but not Eulerian 

(iii).Both eulerian and Hamiltonian 

(iv).Non Eulerian and non Hamiltonian 

4. Show that if a fully binary tree has i internal vertices then it has (i+1) terminal vertices and 

(2i+1) total vertices. 

5. Describe about konigsberg bridge problem. 

6. Find the eccentricity of all vertices, center, radius and diameter of the following graph. 
 

7. Prove that the number of vertices of odd degree in a graph is always even. 
𝑛+1 

8. Prove that the number of pendent vertices of a tree is equal to 
2 

9. Define graph. Explain the various types of graph with an example. 

10.In a undirected graph,the number of odd degree vertices are even. 
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POSSIBLE QUESTIONS 

2 MARKS 

1. Construct the truth table for ˥ (P˄Q). 
 

2. Define tautology . 
 

3. Prove that without using truth table ( ˥Q ˄ (P →Q))→ ˥P is a tautology. 
 

4. Prove that  P→(Q˅R) ↔ (P→Q) ˅ (P→R). 
 

5. Construct the truth table for (˥P) ˅ ˥ (Q). 
 

6 MARKS 
 

1.construct the truth table  (P (Q R) 

2.show that (x)(H(x) M(x)) H(S) M(S) 

3. Define disjunctive normal form and conjunctive normal form. Also obtain disjunctive 
 

normal form of (PQ) ( PR) (QR) 

4. Prove that (PQ) ( P  ( Q R )  ( P Q )  ( P R) ) is a tautology. 

5.Verify that a proposition P  (PQ) is a tautology. 

6. Obtain the PDNF of (PQ) (PR) (QR). 

7. Lions are dangerous animals. There are lions. There are dangerous animals. 
 

8. Construct the truth table for (PR)  ( QS) 

9.Obtain PDNF of ( ((P Q) R))  (P R)) 

10.Demonstrate that R is a valid inference from the premises P→ 𝑄, 𝑄 → 𝑅, 𝑎𝑛𝑑 𝑃. 
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