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MODULE - I 

 

Sets of objects, numbers, departments, job descriptions, etc. are things that we 

all deal with every day of our lives. Mathematical Set Theory just puts a structure 

around this concept so that sets can be used or manipulated in a logical way. The 

type of notation used is a reasonable and simple one. 

For example, suppose a company manufactured 5 different products a, b, c, d, 

and e. Mathematically, we might identify the whole set of products as P, say, and 

write: 

P = (a,b,c,d,e) 

which is translated as 'the set of company products, P, consists of the members 

(or elements) a, b, c, d and e. 

The elements of a set are usually put within braces (curly brackets) and the 

elements separated by commas, as shown for set P above. 

A mathematical set is a collection of distinct objects, normally referred to as 

elements or members. 

The theory of sets was introduced by the German mathematician Georg Cantor 

in 1870. That is, there exists a rule with the help of which we will be able to say 

whether a particular object ‘belong to’ the set or does not belong to the set.. 

The sets are usually denoted by the Capital letters of the English alphabet and 

the elements are denoted by small letters. The objects in a set are called its 

members or elements of the sets. 

Eg. for sets: Vowels in alphabets, students in class, flowers in garden 
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Question 

 

In a particular insurance life office, employees Smith, Jones, Williams and Brown  
have 'A’ levels, with Smith and Brown also having a degree. Smith, Melville, Williams, Tyler, 

Moore and Knight are associate members of the Chartered Insurance Institute (ACII) with Tyler, 
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and Moore having 'A’ levels. Identifying set A as those employees with 'A' levels, set C as those 

employees who are ACII and set D as graduates: 

 

a) Specify the elements of sets A, C and D.   
b) Draw a Venn diagram representing sets A, C and D, together with their known elements.   
c) What special relationship exists between sets A and D?  

d) Specify the elements of the following sets and for each set, state in words what 

information is being conveyed. 

i. A∩C ii. D∪C iii. D∩C 

e) What would be a suitable universal set for this situation? 
 

Answer  
a) A = (Smith, Jones, Williams, Brown, Tyler, Moore);   

C = (Smith, Melville, Williams, Tyler, Moore, Knight); D = (Smith, 
Brown)  

b) The Venn diagram is shown in Figure 1.3.  
 

 

A  
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Jones 
 

 

  
 

Moore Williams  
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Tyler 

Melville 
 

 
 

Brown Smith Knight 
 

 
 
 
 
 
 

c) From the diagram, it can be seen that D is a subset of A.  

 

d) This information can be obtained either from the Venn diagram 

or from the sets listed in, a) above.  

 

i. A∩C = (Williams, Tyler, Smith). This set gives the employees 

who have both ‘A' levels and are ACII.  

 

ii. D∪ C = (Brown, Smith, Williams, Tyler, Melville, 

Knight). This set gives the employees who are either graduates or 

ACII.  

 

iii. D∩C = (Smith). This set gives the single employee who is both 

 a graduate and ACII qualified. 
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e) A suitable universal set for this situation would be the set of all 

the employees working in the Life office. 

 

Exercise: 

 

1. Explain the different types of sets? 

2. What is venn diagram? 

3. If A is { 1,2,3,4} B={2,4,6,8} then find  AUB, AnB,A-B 

4. Verify Demorgan’s Law for A= {2,3} B ={3,4} and U = {1,2,3,4,5} 

5. Define Cartesion Products of two sets 

6. Write the Relation ‘a is the squ of b’ in the set {1,3,5,9,10,25} 

7. if A={a,b,c} and B= {x,y} then find A*B, B*A, A*A, B*B. 

8. A town has a total population of 50,000 out of it 28,000 read hindu and 23,000 read 

manorama and the 4000 read both.indicate how many read neiher hindu nor 

manorama. 

 

Let us Sum Up 

 

This Lesson presented described about the set, set theory, Venn Diagrams, and its applications. A set is a 

collection of distinct objects, called elements, which are normally enclosed within brackets and separated 

by commas. Venn diagram is a pictorial representation of one or more sets. The Union and Intersection of 

sets were also discussed in detail. Some examples to understand the concept is also given in the Lesson. 
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MATRICES 
 
Aims and Objectives  

Matrices have applications in management disciplines like finance, production, 

marketing etc. Also in quantitative methods like linear programming, game theory, 

input-output models and in many statistical applications matrix algebra is used as 

the theoretical base. Matrix algebra can be used to solve simultaneous linear 

equations. 

Matrices : Definition and Notations 

A matrix is a rectangular array or ordered numbers. The term ordered implies that 

the position of each number is significant and must be determined carefully to 

represent the information contained in the problem. These numbers (also called 

elements of the matrix) are arranged in rows and columns of the rectangular array 

and enclosed by either square brackets, []; or parantheses ( ), or by pair of double 

vertical line || ||. 

It is a rectangular presentation of numbers arranged systematically in rows 

and columns one number or functions are called the elements of the matrix. The 

horizontal lines of elements of the matrix are called rows and vertical lines of 

elements of matrix are called columns. 
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Multification of two Matrices : 

If the number of columns in the first matrix is equal to the number of rows in the second matrix, 

then the matrices are compatible for multiplication. That is, if there are n columns in the first 

matrix then the number of rows in the second matrix must be n. Otherwise the matrices are said 

to be incompatible and their multiplication is not defined. 
The matrices A,B are said to be comformable for multification when the number of columns of A = 

number of rows of B 

                  

 

                 a11 a12   a13                           b11 b12   b13 

When  A= a21 a22   a23    and B =  b21 b22   b23 

                 a31 a32   a33                           b31 b32   b33 

 

 

then the product of AB is = 

 

a11 b11+ a12 b21+ a13ab31   a11 b12+ a12 b22+ a13ab32   a11 b13+  a12 b23+ a13ab33 

a21 b11+ a22 b21+ a23ab31   a21 b12+ a22 b22+ a23ab32   a21 b13+  a22 b23+ a23ab33 

 a31 b11+ a32 b21+ a33ab31   a31 b12+ a32 b22+ a33ab32   a31 b13+  a32b23+ a33ab33 

 

Note:  For multification ,take each row and multiply with all coloumns. 

 

Practice: 

 

Find the product of  

             

              1 3 2                   3  1 2  

1. A=  0 2 1    and  B=  4  2 3  

       0 5 3                   4 -1 1 

Find AB. 

 

2. Two shops have the stock of large , medium and small sizes of a toothpaste.The number of each size 

stocked is given by the matrix A, where 

                Large  medium   small 

                150      240          120      Shop no 1 

       A=      90      300          210      Shop no 2 

The cost matrix, B of the different size of the tooth paste is given by  

 

   Cost Rs 

       14    large 

B=  10    medium 

 6      small 

Find the investment in tooth paste by each shop  

 

3.Three shop keepers A,B and C go to a store to buy stationery. A purchases 12 dozen note 

book, 5 dozen pens and 6 dozen pencils. B purchases 10 dozen note books, 6 dozen pens and 7 

dozen pencils. C purchases 11 dozen note book, 13 dozen pens, and 8 dozen pencils. A note 

book costs 40 paise, a pen costs  1.25 and pencil costs 35 paise. Use matrix multiplication to 

calculate each individual bill ?   
Ans : Bill of purchase = Purchase Quantity x Price  
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Properties of Matrix Addition 

 

If A,B and C are three matrices of same dimension, then,  
1. matrix addition is commutative, i.e. A + B = B + A  

2. matrix addition is associative, i.e, (A+B)+C = A+(B+C)  
3. zero matrix is the additive identity, i.e, A+0 = A   
4. B is an additive inverse if A+B = 0.  

Properties of multiplication 
 

1. Matrix multiplication, in general, is not commutative. i.e, AB ≠ BA.   
2. Matrix multiplication is associative. i.e., A(BC) =(AB)C   
3. Matrix multiplication is distributive, i.e, A(B+C) = AB + AC  

Properties of Transpose 

 
1. Transpose of a sum (or difference) of two matrices is the sum (or 

difference) of the transposes, i.e. (A ± B)
T

 = A
T

 ± B
T

  

2.  Transpose of transpose is the original matrix. i.e. (A
T

 )
T

 = A  
3. The transpose of a product of two matrices is the product of their transposes 

taken in reverse order. i.e., (AB)
T

 = B
T

 A
T

  

Properties of determinants  
 

Following are the useful properties of determinants of any order. These properties are very 

useful in expanding the determinants.  
1. The value of a determinant remains unchanged. If rows are changed into column and 

columns into rows, i.e.  

      |A| = |A
t
 |  

2 If two rows (or columns) of a determinant are interchanged, then the value of the 

determinant so obtained is the negative of the original determinant.  

3 If each element in any row or column of a determinant is multiplied by a constant 

number say K, then the determinant so obtained is K times the original determinant.  
4 The value of a determinant in which two rows (or columns) are equal is zero.  
5 If any row (or column) of a determinant is replaced by the sum of the row and a linear 

combination of other rows (or columns), then the value of the determinant so obtained is 

equal to the value of the original determinant.  

6 The rows (or columns) of a determinant are said to be linearly dependent if |A|=0, 

otherwise independent.  

 

Let us Sum Up 

Matrices play an important role in quantitative analysis of managerial 

decision. They also provide very convenient and compact methods of writing a system of linear 

simultaneous equations and methods of solving them. These tools have also become very useful 

in all functional areas of management. Another distinct advantage of matrices is that once the 

system of equations can be set up in matrix form, they can be solved quickly using a computer. 

A number of basic matrix operations (such as matrix addition, subtraction, multiplication) were 

discussed in this Lesson. 
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