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Q.1 (a) Explain the Addition Principle theorem with suitable example. 
        For two finite sets A and B which are disjoint, prove that  
                                    n(A U B ) = n(A) + n(B) 

Sol. (1) (a).  Theorem – For two finite sets A and B which are disjoint , prove that 
                          n(AUB) = n(A) + n(B) 
       Proof: -    Let A have m1 elements than n(A)=m1 and Let B have m2 elements than n(A)=m2. 
Since A and B are disjoint (having no elements in common) therefore AUB will have all the elements   of A and 
all the elements of B.  
So, numbers of elements in AUB is m1+ m2. 
                  n(AUB) = m1+ m2 
                  n(AUB) = n(A) + n(B)  

Q.1 (b) Define the Function and Explain the Domain and Co-Domain and Range with suitable example.  

Sol. (1) (b).   
Function - A function is a relationship between two sets of numbers. We may think of this as a mapping; a function 
maps a number in one set to a number in another set. Notice that a function maps values to one and only one value. Two 
values in one set could map to one value, but one value must never map to two values: that would be a relation, not a 
function. 
A function f is commonly declared by stating its domain X and codomain Y using the expression 

    f : X → Y  
Example:  
f(x) = x/2  ("f of x is x divided by 2") is a function, because each input "x" has a single output "x/2": 
• f(2) = 1 
• f(16) = 8 
• f(−10) = −5  

Definition of the Domain of a Function 

For a function f defined by an expression with variable x, the implied domain of f is the set of all real numbers 
variable x can take such that the expression defining the function is real. The domain can also be given 
explicitly.  

Definition of the Range of a Function 

The range of f is the set of all values that the function takes when x takes values in the domain.  

Definition of the Co-domain of a Function 
The Codomain and Range are both on the output side, but are subtly different. 
The Codomain is the set of values that could possibly come out. The Codomain is actually part of the 
definition of the function.  
Example  
A = {1, 2, 3, 4} 



B= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 
f(x) = 2x+1  

• The set "A" is the Domain,      
• The set "B" is the Codomain,  
• And the set of elements that get pointed to in B (the actual values produced by the function) are the Range, 
also called the Image.  
And we have: 

 Domain: {1, 2, 3, 4} 
 Codomain: {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 
 Range: {3, 5, 7, 9} 

 

OR 
Q.1 (a) Explain the Pigeonhole Principle Theorem and also Generalized Pigeonhole Principle Theorem  

Sol. (1) (a).   
Pigeonhole Principle - Suppose you have k-pigeonholes and n-pigeons to be placed in them. If n > k(# 
pigeons># pigeonholes) then at least one pigeonhole contains at least two pigeons. In problem solving, the 
“pigeons” are often numbers or objects, and the “pigeonholes” are properties that the numbers/objects might 

possess. 

Pigeonhole Principle Theorem - If "n" number of pigeons or objects are to placed in "k" number of 
pigeonholes or boxes; where k<n, then there must be at least one pigeonhole or box which has more than one 
object. 

If k is a positive integer and k + 1 objects are placed into k boxes, then at least one of the boxes will contain two 
ore more objects 
 
Proof : Suppose on the contrary that the proposition is false. Then, we have the case that 
(i) k + 1 objects are placed into k boxes, and 
(ii) no boxes contain two or more objects. From (ii), it follows that the total number of objects is at most k(since 
each box has 0 or 1 objects). Thus, a contradiction occurs  
 
  
Generalized Pigeonhole Principle Theorem – If n-pigeons are sitting in k pigeonholes, where n > k, then 
there is at least one pigeonhole with at least n/k  pigeons. 

If k is a positive integer and N objects are placed into k boxes, then at least one of the boxes will contain N/k or 
more objects.  
Here,  xis called the ceiling function, which represents the round-up value of x 
If N objects are placed into k boxes, then there is at least one box containing at least ⌈N/k⌉ objects. 
Proof by contradiction: Suppose that none of the boxes contains more than ⌈N/k⌉ objects. Then, the total number 
of objects is at most ⌈N/k⌉-1 objects.  

⌈N/k⌉ < (N/k)+1 
k (⌈N/k⌉−1) < k[(⌈N/k⌉+1)−1]=N 

This is a contradiction because there are a total of N objects. 

I don't understand how that inequality shows it's a contradiction, how did they get that the inequality shows less 
than N objects? 



Q.1 (b) Define the Constant Function and Proof the following Theorem 

                The logarithmic function f(x)= log a(x) is the inverse of the exponential function g(x) = ax  

Sol. (1) (b).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q.2 (a) Define the Intersection operation of the Set and define also its properties with suitable example. 

Sol. (2) (a). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q.2 (b) What is the Set and define the Complement of a set and also define the properties with suitable 
example. 

Sol. (2) (b). The present definition of a set may sound very vague. A set can be defined as a unordered 
collection of entities that are related because they obey a certain rule. 
'Entities' may be anything, literally: numbers, people, shapes, cities, bits of text, ... etc 
The key fact about the 'rule' they all obey is that it must be well-defined. In other words, it must describe clearly 
what the entities obey. If the entities we're talking about are words, for example, a well-defined rule is: X is 
English 
The set of all elements of U (universal set) that are not elements of A  U is called the complement of A. The 
complement of A is 
denoted by A’  
A’ = {x : x ε U and x not ε A} 
For example, 
Let U = {a,b,c,d,e,f,g,h} and A = {b,d,g,h}. 
Then A’ = {a,c,e, f} 
In Venn diagram A’, the complement of set A 
 

OR 
Q.2 (a) What is Distributive Properties and explain and proof the following rules with suitable example. 

               A ∪ (B ∩ C) = (A∪ B) ∩ (A ∪ C) 

Sol. (2) (a). 
 
 
 
 
 
 
 
 
 
 
 
  
Q.2  (b) What is Set and define the Subset and its properties and Set S – T (Difference of Two Sets) with 
suitable example. 
Sol. (2) (b).  
Set - A set is a collection of well-defined objects. For a collection to be a set it is necessary that it 
Should be well defined. 
If a collection is a set then each object of this collection is said to be an element of this set. A set 
is usually denoted by capital letters of English alphabet and its elements are denoted by small 
Letters. 
 
For example, A = Toy elephant, packet of sweets, magazines. 
A set is represented by listing all its elements, separating these by commas and 
Enclosing these in curly bracket. 
If V be the set of vowels of English alphabet, it can be written in Roster form as : 
V = { a, e, i, o, u} 



In this form elements of the set are not listed but these are represented by some common 
Property. 
Let V be the set of vowels of English alphabet then V can be written in the set builder form as: 
V = {x : x is a vowel of English alphabet} 
 
 
 
 
 
 
 
 
 
 
 

Q.3 (a) Explain the Matrix Representation of graph. 

              Find the Adjacency Matrix of the following relation. 
              X={ 1 , 2 , 3 } , Y={ 1 , 2 } and R={ (2,1) , (3,1) , (3,2) }.  

Sol. (3) (a).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q.3 (b) Define the Join and Meet of Boolean Matrices. Also Perform the Join and Meet operation of following Two 

Boolean Matrices.   

Sol. (3) (b).  
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

OR 
Q.3 Explain the Recursive definition of a Set with suitable example. Also define Power Set with suitable 
example. 

Sol. (3)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 
Q.4 Define the following functions with examples: 

 Q.4  (i) Floor and Ceiling functions 

Sol. (4) (i).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q.4 (ii) Div and Mod functions.   

Sol. (4) (ii).  
 
 
 
 
 
 



 
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OR 
Q.4 Define the following terms with examples: 
 (i) Equal set and Universal set. 

 Sol. (4)(i) 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
Q.4 (ii) Finite set and Infinite set. 

Sol. (4)(ii) 
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Q.1 (a) Explain the Addition Principle theorem with suitable example. 
               For two finite sets A and B, prove that  
                                   n(A U B ) = n(A) + n(B) – n(A ∩B) 
Sol. (1)(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q.1 (b) Explain the Generalized Pigeonhole Principle Theorem With suitable example. 

Sol. (1)(b) 
Generalized Pigeonhole Principle Theorem – If n-pigeons are sitting in k pigeonholes, where n > k, then 
there is at least one pigeonhole with at least n/k pigeons. If k is a positive integer and N objects are placed into k 

boxes, then at least one of the boxes will contain N/k or more objects. Here,  xis called the ceiling function, 
which represents the round-up value of x. If N objects are placed into k boxes, then there is at least one box 
containing at least ⌈N/k⌉ objects. 
Proof by contradiction: Suppose that none of the boxes contains more than ⌈N/k⌉ objects. Then, the total 
number of objects is at most ⌈N/k⌉-1 objects.  

⌈N/k⌉ < (N/k)+1 
k (⌈N/k⌉−1) < k[(⌈N/k⌉+1)−1]=N 

This is a contradiction because there are a total of N objects. 
I don't understand how that inequality shows it's a contradiction, how did they get that the inequality shows less 
than N objects? 
 
 
 
 
 
 
 
 
 



OR 
Q.1 (a) Define Constant Function, Equal Function and Identity Function with suitable example.        

Sol. (1)(a) 
Constant Function -  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Equal Function – 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Identity Function - 
 
 
 
 
 
 
 
 
 
 
 

 Q.1 (b) Define the following function with suitable example. 
              (i) Polynomial Function 

Sol. (1)(b)(i)  
Polynomial Function-  
 
 
 
 
 
 
 
 
 
 
Q.1 (b) (ii) Exponential Function 
Sol. (1)(b)(ii)  
Exponential Function – 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
               
 

Q.2 (a) What is Distributive Properties and explain and proof the following rules with suitable example. 
 
 
        (i)  A ∩ (B ∪ C) = (A∩ B) ∪ (A ∩ C ) 
        (b) Define the Union operation of the Set and define also its properties with suitable example. 
 
 
 
 

OR 
Q.2 Explain the following term with suitable example. 
              (i) Singleton Set                               (ii) Disjoint Set 
              (iii) Partition of the set.                    (iv) Cardinality of A Finite set.                 
              (v) Set of Sets. 
 Sol. (2)(i) Singleton Set  -  
 
 
 
 
 
 
 

Sol. (2) (ii) Disjoint Set – 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sol. (2) (iii) Partition of the set – 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sol. (2) (iv) Cardinality of A Finite set.- 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Sol. (2) (v) Set of Sets.- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q.3 (a) Define the Comparable and Non-Comparable set with suitable example. 
Sol. (3)(a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q.3 (b) What is the Function? Define the f-image, f-set and Representation of function by a diagram. 

Sol. (3)(b) 
Function –  

 
 
 
 
 
 
 
 
 
 
 
 



f-image – 
 
 
 
 
 
 

f-set – 
 
 
 
 
 
Representation of function by a diagram- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



OR 
Q.3 (a) Explain the Matrix Representation of graph. 

              Find the Adjacency Matrix of the following relation. 
              X={ 1 , 2 , 3 } , Y={ 1 , 2,3 } and R={ (1,3) , (1,2) , (2,1) , (3,1) , (3,2) , (3,3) }.  

Sol. (3)(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q.3 (b) Define the Join and Meet of Boolean Matrices. Also Perform the Join and Meet operation of following Two 

Boolean Matrices.   

Sol. (3)(b) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
Q.4 (a) What is the function? Explain the Equal Function and Sum and Product of Function with suitable 
example. 

Sol. (4)(a) 
Function -  
 
 
 
 
 
 
 
 
 
 
 
 
Equal Function – 
 
 
 
 
 
 
 
 
 
 
 
 



Sum and Product of Function –  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q.4 (b) Explain the Logarithmic function and also define the Properties of Logarithmic function.  
Sol. (4)(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



OR 
Q.4 (a) Explain the Absolute Value Function and Characteristic function with suitable example. 

Sol. (4)(a) 
Absolute Value Function -  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Characteristic function - 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q.4 (b) Define the following term with suitable example. 

Sol. (4)(b) (i) Bijection Mapping 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sol. (4)(b) (ii) One-One Mapping. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sol. (4)(b) (iii) Onto Mapping.  
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