
 

 

Basic Mathematical Concepts used in Economics 

Mathematical equations and graphical illustrations play a significant role in 

economics. These tools are used to highlight relationships that exist between 

different economic variables. Through the use of mathematical language and graphs 

we can better understand economic theories. Hence, it is important to understand 

some of the basic concepts and terms that we shall be frequently using during the 

course next year. 

Functions  

The concept of functions demonstrates the dependence between variables. These 

functions show how one variable changes (dependent variable) due to some other 

variables (independent variables). For example there could be a function: C = f(Y). 

This equation shows that consumption (C) is a function of income (Y). Here Y is the 

independent variable and C is the dependent variable. The symbol ‘f’ suggests that 

the two variables are related. However, the exact nature of the relationship is given 

by a more specific equation.  

Functions can be of different types – linear or non-linear including cubic and 

quadratic function. However, mostly in our analysis we shall be using a linear 

function, which is represented mathematically as the equation of a straight line. It is 

typically written as: 

y = a + bx               

where y is the dependent variable, whose value depends on the value of the 

independent variable (x) and two constants – ‘a’ and ‘b’.  

Let us now understand the meaning of ‘a’. ‘a’ is the value that y will take when x is 

equal to zero. In other words, on a graph paper, with x and y axes, ‘a’ represents the 

y–intercept.  

‘b’ measures the slope of the linear function. Slope is a very important concept in 

Economics as it tells us how one variable changes in response to a change in another 

variable. For example in our linear equation, ‘b’ gives the rate of change of y per unit 

change in x. More formally, a slope measures the rate of change of the dependent 

variable when there is a per unit change in the independent variable. It may show for 

example how demand changes when price changes or how consumption changes 

when income changes or how sales grow as output changes.  

 

 



 

 

Graphing functional relationships 

Let us extend our discussion of the linear function by illustrating it graphically.  

As shown in figure 1 above, the independent variable is measured along the x-axis 

whilst the dependent variable is measured along the y-axis. ‘a’ is the value of the y- 

intercept. This is the point where x is equal to zero. Since we have a linear function, 

the graph is a straight line. The steepness or flatness of the line is determined by its 

slope. The greater the slope of a line, the steeper it is. Graphically, the slope is 

calculated as  

slope = change in y =   rise   

change in x       run 

 

In the diagram the rise is given by the change in y (∆y), whereas the run is given by 

the change in x (∆x). 

In addition to the steepness, the slope also shows the direction of the linear curve. 

This is seen through the sign before the slope. In our linear equation y = a + bx, the 

slope b has a positive sign before it. This shows that the linear curve will be an 

upward sloping line which from left to right. It reflects a positive relationship 

between y and x. If our linear function is y = a – bx, then the slope b has a negative 

sign before it. This negative sign would mean that the linear curve will be a 

downward sloping line, which moves from left to right, as seen in figure 2 given 

below. It shows that y and x have a negative relationship – a positive rise is due to a 

negative run and vice versa. 
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If two linear functions have the same slope they are parallel. This can be seen in 

figure 3. 

Non Linear Functions 

In a linear function, the slope remains constant. So for example, if the slope is 2, it 

means that for every one unit rise in x, y will rise by 2 units. Similarly, if the slope is -

2, it means that for every one unit rise in x, y will fall by 2 units. 

 Many a times the slope of a function is not constant. It may rise or fall. These 

situations are depicted below: 
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y is increasing at an increasing rate y is decreasing at an increasing rate 

y is increasing at an decreasing rate y is decreasing at an decreasing rate 
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