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General overview of lecture: The course introduces some fundamental concepts in economics 
and business mathematics. The course is designed to introduce student to some quantitative 

techniques necessary for analyzing economic issues. Topics covered include elementary algebra: 

real number system; indices and logarithms: monomials and polynomials; equations and 

inequalities function and relations and elementary co-ordinate geometry.   

Not only do they form basic models of computation, they are also the foundation of many 

branches of ec e.g. economics and business mathematics, etc. The knowledge of these topics will 

be applied and various rigorous techniques for analyzing and solving economics and business 

problems will be discussed, by using both formalism and examples. 

 

Prerequisite: The students are expected to have a strong background in the fundamentals of 

discrete mathematics (symbolic logic, set, induction, number theory, summation, series, graph, 

basic proof techniques, etc.), knowledge of elementary mathematics like addition, multiplication 

, division and subtraction will be helpful. 
 

Learning outcomes: At the completion of this course, students are expected to:  

At the completion of this course, students are expected to: 

I. Student should have an understanding of mathematics concepts and their 
applications in real life situation. 

II. Understand the stages and processes involved in identify business problems. 
III. Understand what constitutes Business problems.  

IV. Analyse different business problems as a student 

V.  Generate, access and work with quantitative idea 

 

 

Assignments: We expect to have 2 homework assignments throughout the course in addition to 

a Mid-Term Test and a Final Exam. Class work are given at the end of the class and submission 

will be immediate or on the due date. Home works in the form of individual assignments, and 

group assignments are organized and structured as preparation for the midterm and final exam, 

and are meant to be a studying material for both exams. There will also be class individual works 



in this class. The goal of these work is to have the students use to the skill with very practical 

aspects of solving problem in the this course.  

 

Grading: We will assign 10% of this class grade to homeworks, 10% for the group work, 10% 

for the mid-term test and 70% for the final exam. The Final exam is comprehensive. 

 

Textbook: The recommended textbook for this class are as stated: 

Title: A Revision Course in Mathematics Book 1 

Authors: Kenneth O.C Agu, Natheniel O. Onwughalu, Raymond .O Adibe 

Publisher: Space Matrix publications limited, 3rd Edition 

Year: 2006 

 

Title: Essential Mathemaics for Economics and Business 

Author(s): O.T. Ekanem 

publisher: Mareh publishers First published 

ISBN: 978-064-126-2. 

Year: 2004 Reprinted 2005,2006,2007,2014  

 

Title: Solution Orieted on Business Mathematics 

Author: Chike .E. Eke. 

Publisher: Justice Jeco publishing Global ;,Revised edition,  

ISBN: 978-978-33872-2-2 

Year: 2010 

 

Title: New Concept Mathematics 2 for Senior schools  

Author(s): H.N. Odogwu, A.A. Arigbabu, O.  Obono,M.O.  Salau, R.Jimoh, A.A Salaudeen, 

A.E. Adebisi,A.M Salaam, ,U.Ahmed,T.D.Bot 

publisher:LeanAfrica plcs Third Edition 

ISBN: 978-978-925-281-7. 

Year: 2016  

 

Main lectures:  

DEFINITION OF NUMBER CONCEPT  

Numbers are bricks to which mathematics is built upon. They are process 

or means of understanding quantitative terms. We use algebra for study 

numbers and symbols representing the numbers. Algebraic is a plural 

word. Algebraic statements are expressed with the signs of addition (+), 

subtraction (-), multiplication (x), division (/), bracket (  ) also relational 



symbols as >, <, =, ≠  >, <. Algebraic expressions are statements that 

contain sign and symbols. e.g 6 +X  to express ideas. In which case letters 

and numbers are used in expressing ideas we refer to such expressions, 

algebraic expressions. But when the sign of equality connects two 

algebraic expressions, we have an equation. Hence 10b = 15 is an 

equation. Similarly a statement has meaning if it is true or false. For 

example 6 - 4 = 3 is a mathematical statement which is a mathematical 

statement which is false while 6 - 4 = 2 is a true statement. We can also 

adopt another method by saying 6 -4 ≠ 3  

Consider 4b =  

 If  b = 1 we here 4 x 1 = 4 

 If b = 4 we have 4 x 4 = 16 

But 4 is called coefficient while b is called variable. If a mathematical 

sentences that contain variables that can be replaced by numerals and are 

either true nor false are called open sentences. 

BASIC CONCEPT 

USES OF MATHEMATICS IN BUSINESS AND ECONOMICS 

It is a basic fact that in applying mathematics in Business and Economics 

there are relations between certain variables and such variables should be 



constant or approximately constant for sometimes if not all the time. It 

should be noted that quantitative relations are not necessarily numerical. 

Much of the subject matter of Business and Economics has a structure that 

can be expressed mathematically as could be illustrated as follows: 

a. Quantity demanded depends on price. There are functional 

relationships between quantity and price. 

b. At the point of ‘equilibrium’ the price at which sellers are willing to sell 

equals the price at which buyers are willing to buy. This perhaps 

leads to the solution of simultaneous equations in two unknown 

variables.  

Mathematics plays two basic roles in business and economics. There is a 

direct role and indirect role. The comparison of two or more equilibrium 

situations, which invariably involves relationships between increments of 

quantities and directions of change, is one area of the direct use of 

Mathematics. Another area of mathematical importance is in maximization 

and minimization. The use of mathematical calculus has helped a great 

deal.  

Mathematics is not only a powerful tool for making logical deductions in 

business and economics, and specifically for facilitating the solution of 

problems of resources allocation. It also aid in making the distinction 

between the variables and constants of a problem. It also focuses attention 

on the data required for solving a particular problem.     

Again, in the form of econometrics (defined here as the direct application of 

mathematics and statistics to economic theory), mathematical tools help in 

business and economics predictions. The mathematical use of tables, 



graphs, equations and elementary statistics has helped Bankers and other 

economic policy makers in their different level of operations. 

TYPES OF NUMBER SYSTEM  

a. Natural Numbers: These are positive whole numbers or integers. 

They are the numbers used for counting the smallest natural number 

is 1 and there is no largest natural number. The positive integers 1, 2, 

3, 4 … may be obtained by adding the real number 1 successfully to 

itself. 

b. Integers: These are natural numbers, zero and negative whole 

numbers. The integers consist of all positive and negative whole 

numbers together with the real number 0. The set is infinite in both 

directions.  

c. Rational Numbers: Integers and fractions together make up the set 

of rational numbers. Numbers are descried as rational if they can be 

expressed as a ratio of two integers such as p/q = r for all integral 

values of p.q, except q=0. It is important that p, q do not have any 

common factor than 1 or else, further simplication of p/q may product 

an integer. Numbers which do not have any common factor better 

than 1 are called ‘relatively prime’. 

Properties of Rational Numbers/Economic Application 

i. Complete Ordering:  If a, b and c are rational numbers, a > b and b 

> a: then a = b. This property states that two entities are either 

unequal or equal. In economic terms, this property says that when a 

consumer is confronted with two situations a,b, he will either prefer 

one to the other or be indifferent between the two. In other words, he 



must not say I cannot choose”. Consumers for whom the above 

property does not hold are generally ruled our of consideration 

because their behaviour cannot be predicted. 

 

ii. Transitivity: If a < b and b < c, then a < c. Rational behaviour in the 

sense of a consumer always preferring more of a good to less of it 

implies that transitivity should hold. If product A is preferred to 

product B and product B is preferred to product C, then product A is 

preferred to product C. 

 
iii. Denseness: If a < b, there exist C such that a<c<b. it means the set 

of all rational numbers is dense or without holes. Example (1/4, ½, ¼, 

1/8 …) since ¼ < ½ < 1/1. Note that 1, 2, 3, 4 … does not satisfy the 

condition because there is no integer for example between 1 and 2. 

The economic interpretation of the denseness property is that the 

‘commodity space’ (i.e. the plane in which indifferences curves are 

drawn) contains an infinite amount of bundles; there is infinitely many 

commodity boundless. 

 

iv. (a) If a > b, then a  c > b  c for any c > 0 

(b) If a > b then a.c > b.c for any c > 0 

 
But for multiplication, the inequality signed is reversed for c < 0, and 

a.c < b. c. 

 
A reasonable economic interpretation can be placed on this such as: 

if a, b represent two different commodity bundles so that ‘a’ is 



preferred to ‘b’, then the introduction of a third bundle ‘c’ will not affect 

the existing relation between ‘a’ and ‘b’. 

(d) Irrational Numbers: These are numbers that “cannot” be expressed 

as ratio on pair of integers. Examples of irrational numbers include: 

2, 3, 7, … , etc. These are on repeating, non terminating 

decimal.  

(e) Real Numbers: When the set of rational numbers is extended to 

include irrational numbers, the results set constitutes the real 

numbers system. The set of real numbers thus combines the 

properties of both rational and irrational numbers. Real numbers can 

be represented geometrically by points on a straight line. The set R 

called the real numbers is represented by straight line called number 

line which is assumed to extend indefinitely in both directions. We 

use 0 to divide the number line into two. 0 is called the origin and 

numbers to the right of 0 called positive while those to the left of 0 are 

called negative. 

 

 

 Now, let a and b be real numbers with a<b. The following sets are 

called intervals from a to b.  

i. (a,b)  = (x R: a  x  b) 

ii. (a,b) = (x R: a < x  b) 

iii. (a,b) = (x R: a  x < b) 

iv. (a,b) = (x R: a < x < b) 

- 0 + 



 

i. Is called the closed interval form a to b 

ii. Is called half-open from a to b. 

iii. Is called half closed intervals from a to b 

iv. Is called the open interval from a to b 

For each intervals, the points a,b are called the end points R. The set of 

real numbers is sometimes written as (-, + ). The symbol  is called 

infinity and is not an element of R. +  is bigger than any real number 

and - is less than any real number. 

Exercise  

1. Explain the following terms. 

a. Quantity demanded depends on price. 

b. Equilibrium point  

c. Natural numbers  

d. Integers  

e. Rational numbers irrational numbers  

f. Real numbers  

2.   State the properties of a real number, what are the economic 

importance  

3. What is the relevance of mathematics to Business Accounting and 

Banking?  

Simplification of Numbers 



 Expressions such as 6x, 3x – 5, -4x, x+y and so on are called 

algebraic expressions. This is because each of them contain letter(s) such 

as x or y. 

Simplify the expressions as detail below: 

a) x – 4y + 6x – 4x – 10y 

b) x2 – 2xy + 8xy + 3x2 

(a)  x – 4y + 6x – 4x – 10y 

collect like term to have 

= x + 6x – 4x – 4y – 10y 

= x + 2x – 14y 

= 3x – 14y  

(b)  x2 – 2xy + 8xy + 3x2 

we collect like term to have 

= x2 + 3x2 – 2xy + 8xy 

= 4x2 + 6xy 

We can use factorization method to further simplified such as  

 2x(2x + 3y) 

Class Work 

i) 3x2 – 3y + 2x2   (ii) m+n + 2m-n (iii) 2p – q + p + 3q 



(iv) 2x +5y – (2y – 3x) (v) simplify -3(2r) – (-2r)    (iv)       1 
               1/x + 1/y 
 

Equation Involving Fractions  

Examples of algebraic fractions with inonomial, denominations are  
 
2 5 8 
x x 3x  and so on. 

 
Examples  

 Simplify the following 

(a)   5 + 1  
  x   2x 

(b) Express the sum of  x-2  and  3y-1 
      2x   4y 

 
  5 + 1  
  x   2x 

:.  Lcm of x and 2x is 2x  
 
=  2(5) + 1 (1) 
          2x 
 
=       11 
 2x 
(b) x-2  +  3y-1 

2x   4y 
 
Lcm of 2x and 4y is 4xy 
 
 = 2y (x-2) + x (3y -1) 
   4xy 
 
 = 2xy – 4 + 3xy -x 
   4xy 



 
 = 5xy – 4y –x 
       4xy 
 
 = 5xy – x – 4y   or 
       4xy 
 
 = x (5y – 1) – 4y 
   4xy 
 
Algebraic fraction with Binomial denominations  

Examples of algebraic fractions with binomial denominations are  

   2 ,   x + 2,   2,       1     etc 
3xy     xy+x2,   ab2      ab   

 
i) Simplify the following  

(a)    1 +   1     1 
   u      v    u+v 

 
Lcm of u, v, and (u + v) is uv (u+v) 
 
=  v(u+v) + u(u+v) – uv 
 uv (u+v) 
 
=  uv + v2 + u2 + uv - uv 
     uv (u+v) 
 
= u2 + v2 + 2uv - uv 
 uv(u+v) 
 
=   u2 + v2 + uv 
      uv (u+v) 
 
 
ii) A man is 32 years older than his son. Find the age of the man and 

son when the son becomes half as old as the man. 



Solution  

Let the man’s age be x years 

The son’s age is (x – 32) Years 

x  - 32 = ½x 

2x – 64 = x 

:. X = 64 

Age of son = 64 – 32 = 32 years 

ii) 1     +   b  -4 
4          5 =  2 

 
Find the L.c.m of L.H.S expression  
 

5 + 4 = -4 
  20   2 

 
 

Cross multiply  

2(5+4b)    20 (-4) 

10 + 8b  = -80 

Collect like terms  

8b  =  - 80 – 10 

8b   =   -90 
 8     8 
 
b  =  - 11.25 
 



(b)       3 + 2 
 x+y          xy 
 
L.c.m of x+y and xy is xy (x+y) 
 
= 3xy + 2(x+y) 
    (x+y) (xy) 
 
= 3xy + 2x + 2y 
   (xy) (x+y) 
 
= 3xy + 2(x+y) 
    (xy) (x+y) 
 
(c) xy        +    y 
 x2 –y2

         x+y 
 
L.c.m of x2 – y2 and x+y is x2 – y2 
 
= xy + y(x – y) 
      x2 –y2 
 
= xy + xy – y2 
    x2 –y2 
 
= 2xy  – y2 
    x2 –y2 
 
= y(2x – y)  
    x2 –y2 
 
Tutorial Questions  
 
i) 2x -1 -  3 – x     =  1     (ii)  3     -   x-3    =   x - 3 

   2     3            3      x+2 2     x+2 
 
(iii) 2x +   2x   -    x 
 X+2     x2- 3x+2              x-2 
 
(iv) Express the following as a single fractions in their lowest terms 



(a) 1 + 1      ,    (b)   2y        x    z2_+2yz 
 X  x-y          z+2y              6y2 
 
(c) 3      +   5        (d)    5    +   3-x     
 x    2x     x-2      x-3 
 
Substitution in Fraction 
Suppose  a      =   4   ,   Simplify   5a + b 
  B      5   a- 1/8b 
 
Solution  
Divide both the numerator and denominator by b. 
 5  a    b    5  a    +  1 
     b  b        b 
a  -  1  b       a      1 
b     8  b        b      8 
 
Substitute   4       a     in the algebraic  expression  
  5 b  
 
 = 5 (4/5) + 1   = 4 + 1 
  4/5 – 1/8   
     32 - 5  
        40 
 = 5 x   40 
          27 
 = 200 
  27 
 
 = 7.407 
 
Home Work 
If x = a + 2,     express  x – 3    in terms of a 
 a+1   x-1 
 
Simultaneous Equations Involving Fractions  



A process of 2 equation with two unknown is refer to as simultaneous 

equations. The two equations: involved fractions. This can either be 

resolved by elimination or substitution method. 

Example 1 x  -  1 y   =     4……………..(1) 
       2       2 
  
       x – 3y     =     4 …………… (2) 
 
Multiply each term in equation (1) x 10 
 
1 x  x 10 -    1 y x10 =  4 x 10………..(3) 
2        2 
 

     5x – 5y = 40  …….……………..(3) 

Multiply each term in equation (2) x5 

      5x – 15y   = 20 ……..…………..(4) 

Substract equation (4) from equation (3) 

 5x  –  5y     =   40 
- 5x -   15y =   20 

    10y  =  20 
       y = 2 

 
Put by into equation (3)  
 5x – 5 (2) = 40 
 5x – 10       = 40 
 5x = 50 
 x = 10 
 
Undefined Algebraic Fractions  

An algebraic fraction for which the denominator is equal to zero is called an 

undefined. 



Example if   1     is said to be  
  x+3 
 
undefined if the value of x = -3 such that    1      =    1    
        -3+3         0 
 
The reason is that division by zero is impossible. So, the fraction 1 -   
           X+3  
is said to be undefined for when x = -3 
 


