
 

 

 

 

KARPAGAM ACADEMY OF HIGHER EDUCATION 

(Deemed to be University Established Under Section 3 of UGC Act 1956) 

Coimbatore – 641 021. 
 

DEPARTMENT OF MATHEMATICS 
                                                              SEMESTER-II 

--------------------------------------------------------------------------------------------------------------------- 
 

                                                                                                                                       Semester – II 

18CSU202/18ITU202             DISCRETE STRUCTURE                                 4H – 4C 

 

Instruction Hours / week: L: 4 T: 0 P: 0      Marks: Int : 40 Ext : 60 Total: 100 

 

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, counting , Pigeonhole principle, Permutation and 

Combination, Mathematical Induction, Principle of inclusion and Exclusion. 

UNIT II 
Growth of Functions: Asymptotic Notations, Summation formulas and properties, Bounding Summations, 

approximation by Integrals 

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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SUGGESTED READINGS 
1. Kenneth Rosen. (2006). Discrete Mathematics and Its Applications (6th ed.). New Delhi: McGraw Hill.  

2. Tremblay , J .P. , & Manohar, R. (1997). Discrete Mathematical Structures with Applications to 

Computer Science. New Delhi: McGraw-Hill Book Company. 

3. Coremen, T.H.,  Leiserson,  C.E. , & R. L. Rivest. (2009). Introduction to algorithms, (3rd ed.). New 
Delhi:  Prentice Hall on India. 

4. Albertson,  M. O.,&   Hutchinson, J. P. (1988). Discrete Mathematics with Algorithms . New Delhi: 

John wiley Publication. 
5. Hein, J. L. (2009). Discrete Structures, Logic, and Computability( 3rd ed.). New Delhi:  Jones and 

Bartlett Publishers. 

6. Hunter, D.J. (2008). Essentials of Discrete Mathematics. New Delhi: Jones and Bartlett Publishers. 
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  (Deemed to be University Established Under Section 3 of UGC Act 1956) 

Coimbatore – 641 021. 

 

LECTURE PLAN 

DEPARTMENT OF MATHEMATICS 

 
STAFF NAME: M.SANGEETHA   

SUBJECT NAME: DISCRETE STRUCTURES                SUB.CODE:18CSU202 

SEMESTER: II      CLASS:  I B.Sc CS B 

 

S.No Lecture 

Duration 

Period 

Topics to be Covered Support Material/Page 

Nos 

UNIT-I 

1 1 Introduction, Sets , finite and 

infinite sets, uncountably infinite 

sets. 

S2:chapter-2,Pg.No:104-

114 

2 1 functions, relations, properties of 

binary relations 

S2:chapter-2,Pg.No:148-

155 

3 1 closure, partial ordering 
relations, counting. 
 

S2:chapter-2,Pg.No:183-

191 

4 1 Pigeonhole principle S2:chapter-2,Pg.No:192-

197 

5 1 Permutation and Combination S1: chapter -4 

Pg.No:313-318 

6 1 Mathematical Induction S1: chapter -4 

Pg.No:320-326 

7 1 Principle of inclusion and 
Exclusion. 
 

S6: chapter -5 Pg.No:-

172-181 

8 1 Recapitulation and Discussion  

of possible questions  

 

 Total No of  Hours Planned  For  Unit 1=8  

UNIT-II 

1 1 Introduction to growth of 

functions 

S3: chapter -3 Pg.No:44-

46 

2 1 Asymptotic Notations S3: chapter -3 Pg.No:47-

50 

3 1 Continuation on Asymptotic 

notations 

S3: chapter -3 Pg.No:51-

53 



4 1 Summation- Definition and basic 

concepts 

W1:Staff.ust.edu.cn/ch3 

5 1 Properties of Summation-

problems 

W1:Staff.ust.edu.cn/ch3 

6 1 Bounding Summation with 

Examples 

W1:Staff.ust.edu.cn/ch3 

7 1 Approximation by integrals-

Problems 

W1:Staff.ust.edu.cn/ch3 

8 1 Recapitulation and Discussion  

of possible questions 

 

  

Total No of  Hours Planned  For  Unit II=8 

 

UNIT-III 

1 1 Recurrence relations-Definition 

and basic concepts 

S1: chapter -7 

Pg.No:449-455 

2 1 Problems on Generation 

functions  

S1: chapter -7 

Pg.No:484 - 490 

3 1 Linear recurrence relation with 

constant coefficient 

S1: chapter -7 

Pg.No:460-470 

4 1 Problems on Substitution 

method  

S3: chapter -4 Pg.No: 

83-88 

5 1 Problems on Recurrence tree   S3: chapter -4 Pg.No: 

88-92   

6 1 Master theorem S3: chapter -4 Pg.No: 

96-99 

7 1 Recapitulation and Discussion of 

possible questions 

 

 Total No of  Hours Planned  For  Unit III= 7  

UNIT-IV 

1 1 Introduction to Graph theory 

Basic terminology, models and 

types, multigraphs and weighted 

graphs, 

S1: chapter -9 

Pg.No:589-595 

2 1 Graph Representation and 

isomorphism of graphs 

S1: chapter -8 

Pg.No:611-620 

3 1 Connectivity- Definition and 

theorems 

S1: chapter -8 

Pg.No:621-630 

4 1 Euler’s and Hamiltonian paths S1: chapter -8 

Pg.No:633-645 

5 1 Planner graph-theorem S1: chapter -8 

Pg.No:657-665 

6 1 Graph coloring-Definition and 

theorems 

S1: chapter -8 

Pg.No:666-674 



7 1 Tree and its Properties,  

Spanning trees 

S1: chapter -9 

Pg.No:724-735 

8 1 Recapitulation and Discussion  

of possible questions 

 

 Total No of  Hours Planned  For  Unit IV=8  

UNIT-V 

1 1 Introduction to Statement and 

Notation Logical Connectives 

S6: chapter -1 Pg.No:2-6 

S4: chapter-1 Pg. No: 11 

-12 

2 1 Well formed formulae  S5: chapter -7 

Pg.No:356-358 

3 1 Tautologies-Problems S2: chapter -1 Pg.No:24-

25 

4 1 Equivalence of formulae-

Problems 

S5: chapter -7 

Pg.No:368-373 

5 1 Theory of Inference S2: chapter -1 Pg.No:65-

67 

6 1 Recapitulation and Discussion  

of  possible questions 

 

7 1 Discuss on Previous  ESE 

Question Papers 

 

8 1 Discuss on Previous  ESE 

Question Papers 

 

9 1 Discuss on Previous  ESE 

Question Papers 

 

 Total No of  Hours Planned  for  unit V=9  

Total 

Planned 

Hours 

40   

 

 

SUGGESTED READINGS 

 

1. Kenneth Rosen. (2012). Discrete Mathematics and Its Applications (6th ed.). New 

Delhi: McGraw Hill. 

2. Tremblay , J .P. , & Manohar, R. (1997). Discrete Mathematical Structures with 

Applications to Computer Science. New Delhi: McGraw-Hill Book Company. 

 

3. Coremen, T.H.,  Leiserson,  C.E. , & R. L. Rivest. (2009). Introduction to 

algorithms, (3rd ed.). New Delhi:  Prentice Hall on India. 

 

4. Albertson,  M. O.,&   Hutchinson, J. P. (1988). Discrete Mathematics with 

Algorithms . New Delhi: John wiley Publication. 

 



5. Hein, J. L. (2009). Discrete Structures, Logic, and Computability( 3rd ed.). New 

Delhi:  Jones and Bartlett Publishers. 

 

6. Hunter, D.J. (2017). Essentials of Discrete Mathematics. New Delhi: Jones and 

Bartlett Publishers. 
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POSSIBLE QUESTIONS 

TWO MARKS 

1. State Principle of Mathematical Induction. 
2. Find the value of n if np3=5np2 

3. State Pigeonhole Principle. 
4. Define Permutation. 
5. In how many words can letters of the word “INDIA” be arranged? 

 
 

SIX MARKS 
 

1. Explain about types of relation with examples. 
2. From the 7 men and 4 women a committee of 6 to be formed can this be done when the 

committee contains i) Exactly 2 women ii) At least 2 women 
3. 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. 

4. State and prove Pigeonhole Principle. 
5.Explain the types of sets. 

6. Using Mathematical Induction prove that ∑𝑛 𝑖2 =
𝑛(𝑛+1)(2𝑛+1) 

6 
 

7. Find the number of integers between I to 250 that are not divisible by any of the integers 2,3,5 and 7. 
8.From a committee consisting of 6 men and 7 women ,in how many ways can be select a committee of 

a) 3 men and 4 women. 
b) 4 members which has atleast one women. 
c) 4 persons that has atmost one man. 
d) 4 persons of both sexes. 
e) 4 persons in which Mr. and Mrs.Kannan is not included. 

9.Find the number of distinct permutations that can be formed from all the letters of each word 
(I)RADAR (II) UNUSUAL 

1 
10. 

1 1 𝑛 
+ +……….+ = 

1.2 2.3 𝑛(𝑛+1) 𝑛+1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Questions opt1 opt2 opt3 opt4 Answer

If  R= {(1,2),(3,4),(2,2)} 
and S = 
{(4,2),(2,5),(3,1),(1,3)} 
are relations then RoS = -
-----

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

{(1,5),(3,2
),(2,5)}

{(1,2),(2,2)
}

{(4,5),(3,3),(1,
1)}

{(1,5),(3,2),(2,5)
}

If f(x) = x+2 and g(x) = 
x2 –1 then(gof)(x) = ------x2 +4x+4 x2 +4x-3 x2 -4x+4 x2 +4x+3 x2 +4x+3

A relation R in a set X is 
---------- if for every 
xX,(x,x)R

transitive symmetric    irreflexive reflexive irreflexive

Suppose in RxR, the 
ordered pairs (x-2, 
2y+1) and (y-1, x+2 ) 
are equal. The values of  
x and y are

2,3 3,2 2,-3 3,-2 3,2

A relation R on a set is 
said to be an 
equivalence relation if it 

Reflexive Symmetric 
Reflexive,Sy
mmetric,  
Transitive   

Transitive
Reflexive,Symmet
ric,                   
Transitive   

Let  f : RR where R is 
a set of real 
numbers.Then f(x) = -2x 

One-to-
one Onto into bijection bijection

A mapping f : xy is 
called ------ if distinct 
elements of x are 

one-to-
one Onto into many to one one-to-one

If the relation R and S 
are both reflexive then R 
 S is ---------

symmetri
c reflexive transitive not reflexive reflexive

A One – to –one 
function is also known 
as ---------

injective surjective bijective objective injective

A On to  function is also 
known as --------- injective surjective bijective objective surjective

A One – to –one and 
onto function is also 
known as ---------

injective surjective bijective objective bijective

Let f : xy , g : yx be 
the functions then g is 
equal to f –1 only if -------
-

fog = Iy gof = Ix gof=Iy fog=Ix gof = Ix



In N, define aRb if a+b 
= 7. This is symmetric 
when --------

b+a =7 a+a =7 b+c =7 a + c = 7 b+a =7 

If the relation is ---------- 
relation if aRb,bRa a 
= b -------

symmetri
c reflexive Antisymmet

ric not reflexive Antisymmetric

f : RR, g : RR 
defined by f(x) = 4x-1 
and g(x) = cos x..The 

4cosx –1 4cosx 4cosx +1 1/4cosx 4cosx –1

Let f : NN be a 
function such that f(x) = 
5 ,xN then the f(x) is 

identity inverse  equal constant constant

A binary relation R in a  
set X is said to be 
symmetric if ------

aRa aRbbRa aRb,bRca
Rc aRb,bRaa=b aRbbRa

A binary relation R in a  
set X is said to be 
reflexive if ------

aRa aRbbRa aRb,bRca
Rc aRb,bRaa=b aRa

A binary relation R in a  
set X is said to be 
antisymmetric if ------

aRa aRbbRa aRb,bRca
Rc aRb,bRaa=b aRb,bRaa=b

A binary relation R in a  
set X is said to be 
transitive if ----

aRa aRbbRa aRb,bRca
Rc aRb,bRaa=b aRb,bRcaRc

If  R= {(1,2),(3,4),(2,2)} 
and S = 
{(4,2),(2,5),(3,1),(1,3)} 

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

{(1,5),(3,2
),(2,5)}

{(1,2),(2,2)
}

{(4,5),(3,3),(1,
1)}

{(4,5),(3,3),(1,1)
}

Let x = {1,2,3,4}, R = 
{(2,3),(4,1)} then the 
domain of R = ---------

{1,3} {2,3} {2,4} {1,4} {2,4}

Let x = {1,2,3,4}, R = 
{(2,3),(4,1)} then the 
range of R = ---------

{1,3} {3,1} {2,4} {1,4} {3,1}

In a relation matrix all 
the diagonal elements 
are one then it satisfies --
-----

symmetri
c

antisymme
tric transitive reflexive reflexive 

In a relation matrix 
A=(aij) aij =aji then it 
satisfies ------- relation

symmetri
c reflexive transitive antisymmetric symmetric

An ordered arrangement 
of r - element of a set 
containning n - distinct 

r 
permutati
on of n 

r - 
combinati
on of n 

n 
permutation 
of r 

n combination 
of r elements

r permutation of 
n elements

The r - permutation of n 
elements is denoted by --
---------

P (r, n) P( n,r) c(r, n) c(n, r) P(n,r)



The r - permutation of n 
elements is denoted by P 
(n, r) where -------

r ≤ n r = n r ≥ n r > n r ≤ n

An unordered pair of r 
elements of a set 
containing n distinct 

r 
permutati
on of n 

r - 
combinati
on of n 

n 
permutation 
of r 

n combination 
of r elements

r - combination 
of n elements

The number of different 
permutations of the 
word BANANA is -------

720 60 120 360 60

The number of way a 
person roundtrip by 
bus  from A to C by way 
of B will be ------ 

12 48 144 264 144

How many 10 digits 
numbers can be written 
by using the digits 1 and 
2 ? 

C (10, 9) 
+ C (9, 2) 1024 C(10, 2) 10! 1024

The number of ways to 
arrange th a letters of 
the  word CHEESE are --
----

120 240 720 6 120

r - combination of n 
elements is denoted by --
----

P (r, n) P( n,r) C(r, n) C(n, r) C(n, r)

The value of C(n,n) is ---
------- 0 1 n n-1 1

C (n, n-r) = ------ C(n, r) C(n-1, r) C(n-1, r-1) C(n, r-1) C(n, r)

C (n, r) + C ( n, r-1) = ---
--- C(n, r) C (n+1, r-

1) C (n+1, r) C( n, r+1) C (n+1, r)

The number of 
arranging different 
crcular arrangement of n 
objects = ----------

n! (n+1)! (n -1)! 0! (n -1)!

The number of ways of 
arranging n beads in the 
form of a necklace = -----
-----

(n-1)! (n-1)!/2 n! n!/2 (n-1)!/2

The value of C(10, 6) + 
C( 9, 5) + C( 8, 4) + C( 
8, 3) is ----------

C(10, 7) C(9,7) C( 8, 5) C(11, 5) C(11, 5)



The value of C(10, 8) + 
C( 10,7) is ------------- 990 165 45 120 165

The number of different 
words can be formed out 
of the letters of the word 

64 120 40320 720 720

The number of ways can 
a party of 7 persons 
arrange themselves 

6! 7! 5! 7 6!

The sum of entries in the 
fourth row of Pascal's 
triangle is ----------

8 4 10 16 8

The number of wors can 
be formed out of the 
letters of the word 

100 120 720 150 720

The value of P(n,n) = ----
--------- 1 0 n n-1 n

The value of P(10, 3) is -
---------- 120 720 60 45 720

If P (10, r) is 720, then 
the value of r is -------- 2 3 4 5 3

In how  many ways 5 
children out of a class of 
20 line for a picture?

P (20, 4) P(20, 5) P ( 5, 20) P(5, 5) P(20, 5)

The value of C(n, r) is ---
------- an integer a fraction an integer 

or a fraction

a rational 
number less 
than 1

an integer

The value of P(n, r) / r! 
is --------- r C(n, r) n /r nr c(n,r)
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Growth of Functions: Asymptotic Notations, Summation formulas and properties, Bounding Summations, 

approximation by Integrals 
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POSSIBLE QUESTION 

TWO MARKS 

1. Prove that the function f(x) = 2x3+10x is O(x3). 
2. Prove that the function 3x2+19x is Ω(x2). 
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)=2x3+10x is o(x4). 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Questions opt1 opt2 opt3 opt4 Answer

The growth of 
…………………….. is 
directly related to the 
complexity of algorithms.

functions relations parameters polynomials functions

Growth of 
……………………. is simple 
characterization of algorithm 
efficiency

polynomials parameters functions relations functions

Growth of functions allows to 
compare relative performance 
of ………………..  
algorithms

relations alternative same parameters alternative

If there are multiple input 
parameters, we will try to 
reduce them to a 
………………………...param
eter, expressing some 
parameters in terms of the 
selected parameter.

triple more than 
three single double single 

Effect of input size 
………………………..witho
ut bound on running time of 
algorithm

constant varies increase decrease increase 

If m ≤ n → f(m) ≤ f(n) then it 
is 
monotonically………………
……………..

increasing decreasing strictly 
increasing

strictly 
decreasing  increasing 

If greatest integer  ≤  x then it 
is……………………………
…….

constant(x) floor(x) ceiling(x) function(x) floor(x)

If smallest integer ≥ x then it 
is 
………………………………
….

ceiling(x) constant(x) function(x
) floor(x) ceiling(x)

Floor and ceiling functions are 
monotonically 
…………………………

strictly 
increasing

strictly 
decreasing increasing decreasing increasing

Polynomial is 
asymptotically………………
………….. iff  ad > 0

zero  positive non zero negative  positive

Any positive exponential 
function grows 
………………. than any 
polynomial.

slower constantly faster varies faster



If lg n = log 2 n  then it is 
……………………..

binary 
logarithm

compositio
n

exponenti
ation

natural 
logarithm

binary 
logarithm

If ln n = loge n then it is 
……………………..

composition exponentia
tion

natural 
logarithm

binary 
logarithm

natural 
logarithm

If lg k n = (lg n)k then it is 
……………………..

natural 
logarithm

binary 
logarithm

compositi
on

exponentiatio
n

exponentiatio
n

If lg lg n = lg(lg n) then it is 
……………………..

binary 
logarithm

compositio
n

natural 
logarithm

exponentiatio
n composition

A function f(n) is 
………………………….. 
bounded if f(n) = lg O(1)  n

exponentially logarithmi
cally

polylogarit
hmically

polyexponent
ially

polylogarith
mically

Any positive polynomial 
function grows 
…………………….. than any 
polylogarithmic function

varies faster slower constantly faster

……………………. can be 
sandwiched between c1g(n) 
and c2g(n), for sufficiently 
large n

f(n)+g(n) f(n) g(n) f(n)-g(n) f(n)

O-notation  denotes 
asymptotic 
…………………………

strictly lower 
bound

upper 
bound

lower 
bound

strictly upper 
bound upper bound

Asymptotic notation gives us 
a method for classifying 
……………... according to 
their rate of growth.

functions series relations variables functions

If f(x) = (x3 – 1) / (3x + 1) 
then f(x) is O(x2) O(x) O(x2 / 3) O(1) O(x2)

If f(x) = 3x2 + x3logx, then 
f(x) is O(x2) O(x3) O(x) O(1) O(x3)

The big-O notation for f(n) = 
(nlogn + n2)(n3 + 2) is O(n2) O(3n) O(n4) O(n5) O(n5)

The big-theta notation for 
function f(n) = 2n3 + n – 1 is

n n2 n3 n4 n3

The big-theta notation for f(n) 
= nlog(n2 + 1) + n2logn is n2logn  n2  logn nlog(n2) n2logn



The big-omega notation for 
f(x, y) = x5y3 + x4y4 + x3y5 is x5y3 x5y5 x3y3 x4y4 x3y3

If f1(x) is O(g(x)) and f2(x) is 
o(g(x)), then f1(x) + f2(x) is O(g(x)) o(g(x)) O(g(x)) + 

o(g(x))
O(g(x)) - 
o(g(x)) O(g(x))

The little-o notation for f(x) = 
xlogx is x  x3 x2 xlogx x2

The big-O notation for f(n) = 
2log(n!) + (n2 + 1)logn is

n  n2 nlogn n2logn n2logn

The big-O notation for f(x) = 
5logx is 1 x x2 x3 x

The big-Omega notation for 
f(x) = 2x4 + x2 – 4 is x2  x3 x x4 x4

f is …………………………... 
of g if f is both O(g) and Ω(g) small-O big-Ө big-O big-Ω big-Ө

f (n) is asymptotically smaller 
than g(n) 
if…………………………..

 f (n) = 
ω(g(n))

 f (n) = 
o(g(n))

 f (n) = 
Ω(g(n))

 f (n) = 
Ө(g(n))

 f (n) = 
o(g(n))

f (n) is asymptotically larger 
than g(n) if 
…………………………..

 f (n) = 
Ω(g(n))

 f (n) = 
Ө(g(n))

f (n) = 
ω(g(n))

 f (n) = 
o(g(n))

f (n) = 
ω(g(n))
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UNIT – III 

 
 
 

 

 
 
 
 
 
 
 
 
 
 

 

 
Recurrences: Recurrence relations, generating functions, linear recurrence relations with constant 
coefficients and their solution, Substitution Method, recurrence trees, Master theorem. 
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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 Master theorem. 

 
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 𝑇(𝑛) = 2 𝑇 (
𝑛
) + 𝑛 using subtitution method 
2 

 

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

 

32−22𝑥 

4. Find the sequence whose generating function is 
2−3𝑥+𝑥2 using partial functions. 

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

6. Solve 𝑇(𝑛) = 7 𝑇 (
𝑛
) + Θ (n2) by iterative method. 

2 
 

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

 

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

9.Solve 𝑇(𝑛) = 2 𝑇(√𝑛) + log 𝑛 

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



Questions opt1 opt2 opt3 opt4 Answer

The procedure for finding the 
terms of a sequence in a 
recursive manner is 
called ………………………..

reflexive 
relation

recurrence 
relation

transitiv
e 
relation

linear 
relation

recurrence 
relation

An equation or inequality that 
describes a function in terms 
of its value on smaller inputs 
known as ……………………..

non linear 
relation

linear 
relation

symmetr
ic 
relation

recurrence 
 relation

recurrence 
relation

Recurrence can be solved to 
derive the …………….. time generating running starting terminatin

g running 

In recurrence tree,  Tn = 
…………………………

2Tn/2 - n2 2Tn/2 * n2 2Tn/2 + 
n2

3Tn/2 + 
n2 2Tn/2 + n2

A ………………………... 
recurrence has the form f (n)= 
a1f (n – 1)+ a2f (n – 
2)+…….+adf(n –d)

non 
homogene
ous linear

non  linear  linear homogene
ous linear

homogeneous 
 linear

If f (n) and g(n) are both 
solutions to a 
…………………... recurrence, 
then h(n)= sf(n) + tg(n) is also 
a solution for all s, t ϵ R.

non  linear  linear
homoge
neous 
linear

non 
homogene
ous linear

homogeneous 
 linear

Generating functions can be 
used to find a solution to any 
………………………...

homogene
ous 
recurrence

non 
homogeneou
s linear 
recurrence

linear 
recurren
ce

non  
linearrecur
rence

linear 
recurrence

The generating function for 
choosing elements from a 
union of disjoint sets is the 
…………………... of the 
generating functions for 
choosing from each set.

product difference equal sum product

Recurrence relation is a 
formula that relates two or 
more  successive terms in a 
………………………………

values series
 
sequenc
e

variables  sequence



Any recurrence relation is 
accompanied by 
………………………………  
which specifies the first term 

zero 
condition

initial 
condition

boundar
y 
conditio
n

final 
condition

initial 
condition

The purpose of solving a 
recurrence relation is to find a 
formula for the general term of 
the sequence given by that 
………………………………
….

symmetric 
 relation

transitive 
relation

recurren
ce 
relation

reflexive 
relation

recurrence 
relation

Solving ……………………... 
is used in computer science to 
assess the running time of 
recursive algorithms.

transitive 
relation

recurrence 
relations

reflexive 
 relation

symmetric 
 relation

recurrence 
relations

Linear homogeneous 
recurrence relations 
with…………..coefficients 
and their sequences. 

non zero constant varied zero constant 

A recurrence relation is 
homogeneous if 
…………………………….

h(n) = 1 h(n) = 0 h(n) = x h(n) = x+y h(n) = 0

Methods for solving 
recurrences is/are 
…………………….

both 
Substituti
on 
method 
and 
Iteration 
method

direct 
method

 
Iteration 
method

Substitutio
n method 

both 
Substitution 
method and 
Iteration 
method

Recursion-tree method and 
Master method are 
……………………………. 
method

constant Substitution Iteration direct Iteration

Sometimes recurrences can be 
reduced to simpler ones by 
changing 
……………………….

variables values series constants variables

A………………………………
………….. can be used to 
visualize the iteration 
procedure.

fibonacci 
series

Generating 
functions

power 
series

 
recurrence 
 tree

 recurrence 
tree

The classical Tower of Hanoi 
problem gives us the 
recurrence T(n) = 2T(n − 1) + 
1 with base case 
………………….

T(1) = 0 T(0) = 1 T(0) = 0 T(1) = 1 T(0) = 0



A common class of 
recurrences arises in the 
context of recursive 
backtracking algorithms and 
counting problems is called 
………………………….

non 
homogene
ous 
recurrence

linear 
recurrences

non 
linear 
recurren
ces

homogene
ous 
recurrence

linear 
recurrences

 A recurrence T(n) = f(n)T(n − 
1) + g(n) is called a 
………………………... linear 
recurrence.

higher 
order third order first 

order
second 
order first order

A recurrence in which T(n) is 
expressed in terms of a sum of 
constant multiples of T(k) for 
certain values k < n  is called a 
………………………………

varied constant different zero constant 

The idea of a Recursion Tree 
is to expand T ( n) to a tree 
with the 
……………………………...to
tal cost.

zero same unit different same 

Recurrences can be used to 
represent the runtime of 
………………………………
……

Generatin
g 
functions

recursive 
functions

homoge
neous 
function
s

linear 
functions

recursive 
functions.

The pattern in recurrence tree 
method is typically 
……………………………..

constant 
series

fibonacci 
series

a 
arithmeti
c or 
geometri
c series.

taylor 
series

a arithmetic 
or geometric 
series

In linear recurrence each term 
of a sequence is 
a……………………………... 
of earlier terms in the sequence.

 linear 
function

non linear 
functions

recursiv
e 
function
s

Generatin
g 
functions

 linear 
function

Generating 
Functions represents 
sequences where each term of 
a sequence is expressed as a 
coefficient of a variable x in a 
formal ………………….

fibonacci 
series power series taylor 

series
constant 
series power series

…………………….. can be 
used for solving a variety of 
counting problems.

Generatin
g 
functions

non linear 
functions

linear 
function
s

homogene
ous 
functions

Generating 
functions



Generating functions can be 
used for solving 
…………………….

homogene
ous 
functions

recurrence 
relations

non 
linear 
function
s

linear 
functions

recurrence 
relations

………………………….. can 
be used for proving some of 
the combinatorial identities

linear 
functions

homogeneou
s functions

Generati
ng 
function
s

non linear 
functions

Generating 
functions

Generating functions can be 
used for finding asymptotic 
formulae for terms of 
……………….

relations sequences function
s seires sequences

If the recurrence equations is 
Fn = Fn-1 + Fn-2 with initial 
values a1 = a2 = 1 then it is 
………………….

Pell 
number

Fibonacci 
number

Padovan 
 
sequenc
e

Lucas 
number

Fibonacci 
number

If the recurrence equations is 
Fn = Fn-1 + Fn-2 with initial 
values a1 = 1, a2 = 3  then it is 
………………….

Fibonacci 
number

Padovan 
sequence

Lucas 
number

Pell 
number

Lucas 
number

If the recurrence equations is 
Fn = Fn-2 + Fn-3 with initial 
values a1 = a2 = a3 = 1 then it 
is ………………….

Padovan 
sequence Pell number

Fibonac
ci 
number

Lucas 
number

Padovan 
sequence

If the recurrence equations is 
Fn = 2Fn-1 + Fn-2 with initial 
values a1 = 0, a2 = 1 then it is 
………………….

Lucas 
number

Padovan 
sequence

Fibonac
ci 
number

Pell 
number Pell number

The recurrence for Fibonacci 
numbers Fn = Fn-1 + Fn-2 is a 
linear homogeneous 
recurrence relation of degree 
…………………………..

three two four one two
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Recurrences: Recurrence relations, generating functions, linear recurrence relations with constant 
coefficients and their solution, Substitution Method, recurrence trees, Master theorem. 
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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 Master theorem. 

 
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 𝑇(𝑛) = 2 𝑇 (
𝑛
) + 𝑛 using subtitution method 
2 

 

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

 

32−22𝑥 

4. Find the sequence whose generating function is 
2−3𝑥+𝑥2 using partial functions. 

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

6. Solve 𝑇(𝑛) = 7 𝑇 (
𝑛
) + Θ (n2) by iterative method. 

2 
 

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

 

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

9.Solve 𝑇(𝑛) = 2 𝑇(√𝑛) + log 𝑛 

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



Questions opt1 opt2 opt3 opt4 Answer

If X and Y be the sets. 
Then the set ( X - Y) 
union (Y- X) union (X 
intersection Y ) is equal 
to?

X U Y Xc U  Yc X ∩Y Xc ∩ Yc X U Y

If G is an undirected 
planar graph on n 
vertices with e edges 
then ?

e ≤ n e ≤ 2n e ≤ 3n e > n e ≤ 2n

The number of circuits 
that can be created by 
adding an edge between 
any two vertices in a tree 
is -----

Two  Exactly 
one

More 
than one

 At least 
two  Exactly one

In a tree between every 
pair of vertices there is --
--

Exactly 
one path

 A self 
loop

 Two 
circuits

 n  
number 
of paths

Exactly one 
path

A graph is a collection 
of.... 

Row and 
columns

Vertices 
and 
edges

Equations lines Vertices 
and edges

The degree of any vertex 
of graph is .... 

 The 
number 
of edges 
incident 
with 

 Number 
of vertex 
in a 
graph

Number 
of 
vertices 
adjacent 
to that 

 Number 
of edges 
in a graph

 The 
number of 
edges 
incident 
with vertex

If for some positive 
integer k, degree of 
vertex d(v)=k for every 
vertex v of the graph G, 
then G is called... 

K graph
K-
regular 
graph

Empty 
graph

Trivial 
graph

K-regular 
graph

A graph with no edges is 
known as empty graph. 
Empty graph is also 
known as... 

 Trivial 
graph

 Regular 
graph

Bipartite 
graph

cycle 
graph

 Trivial 
graph



Length of the walk of a 
graph is .... 

 The 
number 
of 
vertices 
in walk W

 The 
number 
of edges 
in walk 
W

 Total 
number of 
edges in a 
graph

 Total 
number 
of 
vertices  
in a graph

 The 
number of 
edges in 
walk W

If the origin and 
terminus of a walk are 
same, the walk is known 
as... ?

open closed path
neither 
open nor 
closed

closed

A graph G is called a ..... 
if it is a connected 
acyclic graph 

Cyclic 
graph

Regular 
graph Tree path Tree

The complete graph K, 
has... different spanning 
trees

  nn-2 n*n n2 n   nn-2

A continuous non - 
intersecting curve in the 
plane whose origin and 
terminus coincide ?

Planar Jordan Hamiltani
on unique Jordan

A path in graph G, which 
contains every vertex of 
G once and only once ?

  Eular 
tour

Hamiltani
on  Path

  Eular 
trail

Hamiltani
on  Tour

Hamiltanion  
  Path

A tree having a main 
node, which has no 
predecessor is.... 

Spanning 
Tree

Rooted 
Tree

Weighted 
Tree forest Rooted 

Tree

Diameter of a graph is 
denoted by diam(G) is 
defined by.... 

 max 
(e(v) :   v 
belongs 
to V)

 max( 
d(u,v))

both max 
(e(v) :   v 
belongs 
to V) and  
 max( 

 min  
(d(u,v))

both max 
(e(v) :   v 
belongs to 
V) and 
max( d(u,v) 

A vertex of a graph is 
called even or odd 
depending upon ----

number 
of edges 

number 
of 
vertices

degree eccentricit
y degree



An edge having the same 
vertex as both its end 
vertices is called --------

graph tree self-loop node self-loop

The maximum number of 
edges in a simple graph 
with n vertices is------

n (n-2)/2 (n-1)/2 n+1 (n-1)/2

A vertex of degree zero 
is called  an ---------------
----------

null vertex isolated 
vertex null graph pendant 

vertex null vertex

Vertices with which a 
walk begins or ends are 
called its------

isolated 
vertex

null 
vertex

pendant 
vertex

terminal 
vertices

terminal 
vertices

A graph with no vertices 
is a  ------ null graph trivial Empty 

graph parallel null graph

A ------ is connected 
graph without circuit graph directed 

graph
undirected 
 graph tree tree

The sum of the degrees 
of all vertices of a graph 
is equal to ----- the 
number of edges.

twice thrice same any twice

 A node with no children 
is called ------ siblings node leaf tree leaf

A graph is ------ if  it has 
no parallel edges or self-
loops

simple directed adjacent self-loop simple



A graph in which some 
edges are directed and 
some are undirected is 
called -----

mixed 
graph

regular 
graph

complete 
graph

simple 
graph mixed graph

Every graph is its own ---
---

mixed 
graph

sub 
graph

simple 
graph

complete 
graph sub graph

------ is also called cycle. circuit walk path closed 
walk circuit

If no vertex appears 
more than once in an 
open walk then it is 
called a ------

closed 
walk circuit walk path path

The number of edges in 
a path is called the------- 
of the path.

length walk same circuit length

A simple graph G with n 
vertices is said to be a----
- if the degree of every 
vertex is n-1.

regular 
graph

complete 
 graph

simple 
graph null graph complete 

graph

A  walk is also called ----
--- chain edge vertex graph chain

. A------- - is a closed , 
non intersecting walk.

closed 
walk circuit walk path circuit

The total number of 
degrees of an isolated 
node is ------- 

0 2 1 3 0

A tree is an ------- graph. cyclic directed acyclic disconnect
ed acyclic



A-------- is a graph 
whose components are 
all trees.

tree graph forest walk forest

. A---------- consists of 
set of vertices and edges 
such that each edge is 
incident with vertices.

graph path forest walk graph

A vertex having no edge 
incident on it is calleD ---
---- 

end vertex pendant 
vertex

isolated 
vertex null graph isolated 

vertex

A graph is said to be -----
--- if there exists at least 
one path between every 
pair of vertices in G.

connected disconne
cted null graph hamiltanio

n connected

A tree with n vertices 
has ------ edges n n-1 n-2 n+1 n-1

A graph in which all 
nodes are of equal 
degrees is known 
as…………………

regular 
graph

complete 
 graph

simple 
graph null graph regular 

graph
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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 : 
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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. 

8.Prove that the number of pendent vertices of a tree is equal to 
𝑛+1 

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. 

 



Questions opt1 opt2 opt3 opt4 Answer

If X and Y be the sets. 
Then the set ( X - Y) 
union (Y- X) union (X 
intersection Y ) is equal 
to?

X U Y Xc U  Yc X ∩Y Xc ∩ Yc X U Y

If G is an undirected 
planar graph on n 
vertices with e edges 
then ?

e ≤ n e ≤ 2n e ≤ 3n e > n e ≤ 2n

The number of circuits 
that can be created by 
adding an edge between 
any two vertices in a tree 
is -----

Two  Exactly 
one

More 
than one

 At least 
two  Exactly one

In a tree between every 
pair of vertices there is --
--

Exactly 
one path

 A self 
loop

 Two 
circuits

 n  
number 
of paths

Exactly one 
path

A graph is a collection 
of.... 

Row and 
columns

Vertices 
and 
edges

Equations lines Vertices 
and edges

The degree of any vertex 
of graph is .... 

 The 
number 
of edges 
incident 
with 

 Number 
of vertex 
in a 
graph

Number 
of 
vertices 
adjacent 
to that 

 Number 
of edges 
in a graph

 The 
number of 
edges 
incident 
with vertex

If for some positive 
integer k, degree of 
vertex d(v)=k for every 
vertex v of the graph G, 
then G is called... 

K graph
K-
regular 
graph

Empty 
graph

Trivial 
graph

K-regular 
graph

A graph with no edges is 
known as empty graph. 
Empty graph is also 
known as... 

 Trivial 
graph

 Regular 
graph

Bipartite 
graph

cycle 
graph

 Trivial 
graph



Length of the walk of a 
graph is .... 

 The 
number 
of 
vertices 
in walk W

 The 
number 
of edges 
in walk 
W

 Total 
number of 
edges in a 
graph

 Total 
number 
of 
vertices  
in a graph

 The 
number of 
edges in 
walk W

If the origin and 
terminus of a walk are 
same, the walk is known 
as... ?

open closed path
neither 
open nor 
closed

closed

A graph G is called a ..... 
if it is a connected 
acyclic graph 

Cyclic 
graph

Regular 
graph Tree path Tree

The complete graph K, 
has... different spanning 
trees

  nn-2 n*n n2 n   nn-2

A continuous non - 
intersecting curve in the 
plane whose origin and 
terminus coincide ?

Planar Jordan Hamiltani
on unique Jordan

A path in graph G, which 
contains every vertex of 
G once and only once ?

  Eular 
tour

Hamiltani
on  Path

  Eular 
trail

Hamiltani
on  Tour

Hamiltanion  
  Path

A tree having a main 
node, which has no 
predecessor is.... 

Spanning 
Tree

Rooted 
Tree

Weighted 
Tree forest Rooted 

Tree

Diameter of a graph is 
denoted by diam(G) is 
defined by.... 

 max 
(e(v) :   v 
belongs 
to V)

 max( 
d(u,v))

both max 
(e(v) :   v 
belongs 
to V) and  
 max( 

 min  
(d(u,v))

both max 
(e(v) :   v 
belongs to 
V) and 
max( d(u,v) 

A vertex of a graph is 
called even or odd 
depending upon ----

number 
of edges 

number 
of 
vertices

degree eccentricit
y degree



An edge having the same 
vertex as both its end 
vertices is called --------

graph tree self-loop node self-loop

The maximum number of 
edges in a simple graph 
with n vertices is------

n (n-2)/2 (n-1)/2 n+1 (n-1)/2

A vertex of degree zero 
is called  an ---------------
----------

null vertex isolated 
vertex null graph pendant 

vertex null vertex

Vertices with which a 
walk begins or ends are 
called its------

isolated 
vertex

null 
vertex

pendant 
vertex

terminal 
vertices

terminal 
vertices

A graph with no vertices 
is a  ------ null graph trivial Empty 

graph parallel null graph

A ------ is connected 
graph without circuit graph directed 

graph
undirected 
 graph tree tree

The sum of the degrees 
of all vertices of a graph 
is equal to ----- the 
number of edges.

twice thrice same any twice

 A node with no children 
is called ------ siblings node leaf tree leaf

A graph is ------ if  it has 
no parallel edges or self-
loops

simple directed adjacent self-loop simple



A graph in which some 
edges are directed and 
some are undirected is 
called -----

mixed 
graph

regular 
graph

complete 
graph

simple 
graph mixed graph

Every graph is its own ---
---

mixed 
graph

sub 
graph

simple 
graph

complete 
graph sub graph

------ is also called cycle. circuit walk path closed 
walk circuit

If no vertex appears 
more than once in an 
open walk then it is 
called a ------

closed 
walk circuit walk path path

The number of edges in 
a path is called the------- 
of the path.

length walk same circuit length

A simple graph G with n 
vertices is said to be a----
- if the degree of every 
vertex is n-1.

regular 
graph

complete 
 graph

simple 
graph null graph complete 

graph

A  walk is also called ----
--- chain edge vertex graph chain

. A------- - is a closed , 
non intersecting walk.

closed 
walk circuit walk path circuit

The total number of 
degrees of an isolated 
node is ------- 

0 2 1 3 0

A tree is an ------- graph. cyclic directed acyclic disconnect
ed acyclic



A-------- is a graph 
whose components are 
all trees.

tree graph forest walk forest

. A---------- consists of 
set of vertices and edges 
such that each edge is 
incident with vertices.

graph path forest walk graph

A vertex having no edge 
incident on it is calleD ---
---- 

end vertex pendant 
vertex

isolated 
vertex null graph isolated 

vertex

A graph is said to be -----
--- if there exists at least 
one path between every 
pair of vertices in G.

connected disconne
cted null graph hamiltanio

n connected

A tree with n vertices 
has ------ edges n n-1 n-2 n+1 n-1

A graph in which all 
nodes are of equal 
degrees is known 
as…………………

regular 
graph

complete 
 graph

simple 
graph null graph regular 

graph
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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.  

 

 

 

 

 



Questions opt1 opt2 opt3 opt4 Answe
r

Let p be “He is tall” and 
let q “He is handsome”. 
Then the statement “It is 
false that he is short or 
handsome” is:

p^q ~(~pv q) ~pv q p v q ~(~pv 
q)

The  proposition  p^ (~ p 
v q) 
is……………………….

A 
tautulo
gy

a 
contradict
ion

Logical
ly 
equival
ent to 
p ^q

an 
assum
ption

Logical
ly 
equival
ent to 
p ^ q

Which of the following 
is/are tautology?

a v b 
→ b ^ c

a ^ b → 
b v c

a v b 
→ (b 
→ c)

a v b 
→ b 
v c

a ^ b 
→ b v 
c

Identify the valid 
conclusion from the 
premises Pv Q, Q → R, 
P → M, ˥M

P ^ (R 
v R)

P ^ (P ^ 
R)

R ^ (P 
v Q)

Q ^ 
(P v 
R)

Q ^ (P 
v R)

Let a, b, c, d be 
propositions. Assume 
that the equivalence a ↔ 
(b v ˥b) and b ↔ c hold. 
Then truth value of the 
formula ( a ^ b) → ((a ^ 
c) v d) is always

TRUE FALSE

Same 
as the 
truth 
value 
of a

Same 
as the 
truth 
value 
of b

TRUE

 Which of the following 
is a declarative statement?

It's 
right He says

Two 
may 
not be 
an 

I love 
you He says



P → (Q → R) is 
equivalent to-------------

(P ^ Q) 
→ R

(P v Q) 
→ R

(P v 
Q) → 
˥R

(P v 
Q) → 
P

(P ^ 
Q) → 
R

 If F1, F2 and F3 are 
propositional formulae 
such that F1 ^ F2 → F3 
and F1 ^ F2→F3 are 
both tautologies, then 
which of the following is 
TRUE?

Both 
F1 and 
F2 are 
tautolo
gies

The 
conjuctio
n F1 ^ F2 
is not 
satisfiable

Neither 
 is 
tautolo
gies

F1v 
F2  is 
tautol
ogy

Both 
F1 and 
F2 are 
tautolo
gies

Consider two well-
formed formulas in 
propositional logic
F1 : P →˥P F2 : (P →˥P) 
v ( ˥P →), then

F1 is 
satisfiab
le, F2 
is 
unsatisf
iable

F1 is 
unsatisfia
ble, F2 is 
satisfiable

F1 is 
unsatisf
iable, 
F2 is 
valid

F1 & 
F2 
are 
both 
satisfi
able

F1 is 
unsatisf
iable, 
F2 is 
valid

What can we correctly 
say about proposition P1 
: (p v ˥q) ^ (q →r) v (r v 
p)

P1 is 
tautolo
gy

P1 is 
satisfiable

If p is 
true 
and q 
is false 
and r 
is 
false, 

If p 
as 
true 
and q 
is 
true 
and r 

If p is 
true 
and q 
is false 
and r 
is 
false, 

(P v Q) ^ (P → R )^ (Q 
→S) is equivalent to S ^ R S → R S v  R S U R S v  R

In propositional logic , 
which of the following is 
equivalent to p → q?

~p → q ~p v q ~p v~ 
q p →q ~p v q

˥(P → Q) is equivalent to P ^ ˥Q P ^ Q ˥P v Q ˥P ^ Q P ^ ˥Q

 (P v Q) ^ (P→R) ^ (Q 
→ R) is equivalent to P Q R True=

T R



How many rows would 
be in the truth table for 
the following compound 
proposition:                                            
                       (p ∨ q) ∧ 
¬(q ∧ t) ∨ (r → s)

32 34 27 25 32

Which of the following 
statement is the negation 
of the statement,“2 is 
even and –3 is negative”?

2 is 
even 
and –3 
is not 
negativ

 2 is odd 
and –3 is 
not 
negative.

 2 is 
even 
or –3 
is not 
negativ

2 is 
odd 
or –3 
is not 
negati

2 is 
odd or 
–3 is 
not 
negativ

p→q is logically 
equivalent to  ~ q→p   ~ p→q ~ p ^ q   ~ p 

v q  ~ p v q

Which of the following is 
not a well formed 
formula?

 "for 
all x 
[P(x)→
f (x)^ 

for all 
x1,x2,x3 
{ x1 = x2 
^ x2 = x3 

 ~ (p 
→q)→
q

[T v 
P(a, 
b)]→z
Q(z)

for all 
x1,x2,x
3 { x1 
= x2 ^ 

[~ q ^ (p→q)]→~ p is, Satisfia
ble 

 
Unsatisfia
ble

 
Tautol
ogy

  
Invali
d

 
Tautolo
gy

An and statement is true 
if, and only if, both 
components are 
……………..

TRUE FALSE not 
true

neithe
r true 
nor 
false

TRUE

If P : It is hot &  Q : It is 
humid,then what does   P 
^ (~ Q):mean?

It is 
not hot 
and it 
is not 
humid

It is hot 
and it is 
humid

It is 
hot 
and it 
is not 
humid

It is 
not 
hot 
and it 
is not 
humid

It is 
hot 
and it 
is not 
humid

An or statement is false 
if, and only if, both 
components are 
………………..

TRUE FALSE not 
true

neithe
r true 
nor 
false

FALSE



Two statement forms are 
logically equivalent if, 
and only if they always 
have……………………
…….

 not   
same 
truth 
values

 the  
same 
truth 
values

 the  
differe
nt 
truth 
values

 the 
same 
false 
values

 the 
same 
truth 
values

A tautology is a 
statement that is always 
………………….

TRUE FALSE not 
true

neithe
r true 
nor 
false

TRUE

A contradiction is a 
statement that is always 
………………….

FALSE TRUE not 
true

neithe
r true 
nor 
false

FALSE

The statement ( p^q) Þ p 
is a…………………

Satisfia
ble 

 
Unsatisfia
ble

 
Tautol
ogy

  
Invali
d

 
Tautolo
gy

In propositional logic 
which one of the 
following is equivalent to 
p→q ?

p→q p→q p v q p v q p v q

Which of the following 
proposition is a 
tautology?

(p v 
q)→p

p v 
(q→p)

p v( 
p→q)

(p v 
q)→q

p v( 
p→q)

Which one is the 
contrapositive of q → p ?

~p → 
~ q p → ~ q ~p →  

q
p →  
q

~p → 
~ q

The statement form 
pv(~p) is 
a……………………..

Satisfia
ble 

 
Unsatisfia
ble

 
Tautol
ogy

  
Invali
d

 
Tautolo
gy

Let p and q be 
statements given by “p 
→q". Then q is called

hypothe
sis

conclusio
n TRUE ##### conclus

ion



The statement form 
p^(~p) is 
a……………………..

contrad
iction 

 
Unsatisfia
ble

 
Tautol
ogy

  
Invali
d

contrad
iction 

If p and q are statement 
variables, the conditional 
of q by p is given by 
……………..

~p → 
~ q p → ~ q ~p →  

q
p →  
q p →  q

Let p and q be 
statements given by “p 
→q". Then p is 
called………………

hypothe
sis

conclusio
n TRUE ##### hypoth

esis

The statement ( p → r) ∧ 
(q → r) is equivalent 
to………….

p ∨ q 
→~ r p ∨ q → r p ∨~ q 

→ r
~p ∨ 
q → r

p ∨ q 
→ r

The Negation of a 
Conditional Statement  p 
→q is given by 
………………..

p ∧ ∼q ~p ∧ ∼q p V ∼q p ∧ q p ∧ ∼q

Given statement 
variables p and q, the 
biconditional of p and q 
is given by …………

p«~q p→q ~p«q p«q p«q

The inverse of “if p then 
q” is 
…………………………

if ∼p 
then ∼q

if ∼p 
then ∼q

if ∼p 
then 
∼q

if ∼p 
then 
∼q

if ∼p 
then 
∼q



“R is 
a………………………. 
condition for S” means 
“if R then S .”

valid inevitable
 
sufficie
nt

necess
ary

 
sufficie
nt

A conditional statement 
and its contrapositive are 
…………………

A 
tautulo
gy

a 
contradict
ion

Logical
ly 
equival
ent

an 
assum
ption

Logical
ly 
equival
ent

A rule of inference is a 
form of argument that is 
…………….

valid
a 
contradict
ion

an 
assump
tion

A 
tautul
ogy

valid
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PART-A(20X1=20 Marks) 

Answer all the Questions: 

1. If f(x) = x+2 and g(x) = x2 –1 then (gₒf)(x) = ------ 
(a) x2 +4x+4   (b)x2 +4x-3  (c) x2 - 4x+4 (d) x2 +4x+3 

2. A mapping f : x→y is called ------ if distinct elements of x are 

mapped into distinct elements 
(a) one-one   (b) onto (c) into  (d) many-one 

3. Let f : N → N be a function such that f(x) = 5 ,x є N then the f(x) 

is called---------function. 

(a) identity (b) constant     (c) inverse (d) equal 
4. The number of different permutations of the word BANANA is --

----- 

(a) 720    (b) 360 (c) 120  (d) 60 
5. Growth of functions allows to compare relative performance of 

________ algorithms                                                                     

(a) relations  (b) alternative      (c)same             (d) parameters 

6. The r - permutation of n elements is denoted by ______ 

 (a) P (r, n)     (b) P( n,r)     (c) c(r, n)      (d) c(n, r) 

7. If  R= {(1,2),(3,4),(2,2)} and S = {(4,2),(2,5),(3,1),(1,3)} are 

relations then RoS = ______ 

(a) {(4,2),(3,2),(1,4)}  (b) {(1,5),(3,2),(2,5)}  

  (c) {(1,2),(2,2)}  (d) {(4,5),(3,3),(1,1)} 

8. If the relation R and S are both reflexive then R Ú S is _______ 

(a) transitive   (b) not reflexive  

 (c) reflexive   (d) symmetric  

 

 

9. Let f : x→y , g : y→ x be the functions then g is equal to  

f –1 only if ______ 

  (a) fog = Iy (b)gof = Iy     (c) fog = Ix    (d) gof = Ix 

10. The number of ways can a party of 7 persons arrange 

themselves around a circular table______ 

(a) 6!                (b)  7!      (c)  0         (d) 3! 

11. The value of C(n,n) is ________ 

(a) 0   (b) -1  (c) 2 (d) 1 

12. Let f : N→N be a function such that f(x) = 5 ,for every x in N 

then the f(x) is called________function. 

(a) constant        (b) identity           (c) unit  (d) zero 

13. In  N, define aRb if a+b = 7. This is symmetric when _____ 

(a) b+a=7 (b) a=b  (c) ab=7               (d) a+a=7 

14. An  Onto  function is also known as_________ 

    (a) injective (b) surjective   (c) bijective   (d) into 

15. The value of C(10, 8) + C( 10,7) is _____________ 

(a) 990  (b) 165  (c) 45   (d) 120 

16. The sum of entries in the fourth row of Pascal's triangle is ____. 

(a) 10  (b) 4  (c)10  (d) 16 

17. The growth of ___________is directly related to the complexity 

of algorithms. 

      (a) Functions     (b) relations    (c) parameters   (d) polynomials 

18. How many 10 digits numbers can be written by using the 

digits 1 and 2 ? 

(a) C (10, 9) + C (9, 2)    (b) 1024 (c)C(10, 2) (d) 10!  

19. A binary relation R in a  set X is said to be antisymmetric if 

_________. 

(a) aRa    (b) aRbbRa   

(c) aRb,bRcaRc  (d) aRb,bRaa=b 

20. If log n = log 2 n  then it is ______________ 

 (a) Binary logarithm       (b) composition                       

 (c)exponentiation        (d) relation 

 



 

PART-B (3X2=6 Marks) 

Answer all the Questions: 

21.  If A = {a, b, c} and B = {1, 2} then find A   B and B A 

22. Give an example for one – one function. 

23.  Define Permutation  

PART-C (3X8=24 Marks) 

Answer all the Questions: 

24. (a) Prove that the associative property under union. 

(OR) 

(b) Prove that 12+22+32+…. +n2= n(n+1)(2n+1)/6 by     

Principle of Mathematical induction. 

25. (a) State and prove Pigeonhole Principle. 

(OR) 

(b) Explain about properties of relation. 

26. (a) 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          

f o g,  g o f,  f o h o g,  g o s, s o s,  f o s. 

(OR) 

(b)  Write about the types of function with example. 
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