
MATHEMATICAL 
MODELING



Introduction

• A mathematical modelling the process of
developing a description of a system using
mathematical concepts and language.

• For simplicity we consider only time dependent
systems, where other influential factors are
neglected and assumed that the parameters are
only depends on time.



Importance of Mathematical 
Modeling  

• To predict the future of a system.

• To do necessary corrections to a system to
achieve a specific target.

• Simulating a system with variable parameters
to identify the optimal conditions of a system.



Main Steps in Modeling

1. Collecting a past data set.

a. Checking the authenticity and
accuracy of the data set.

b. Analyzing the data points and
correcting the fault data points.

2. Determining the suitable function to
explain the data set.

3. Checking the model with near future and
far future values.



Mathematical Modeling with 
Mathamatica.

• Inserting data into a 2-D table.

• In order to create a 2 x n table with 2 Lists following
method could be used
• Data set = Transpose[{List1,List2}]

• Plotting the dataset using ListPlot command.

• Fit a function to explain the data points using “Fit[ ]”
command.

• Plot both dataset and the function on same graph to
check whether the function is explaining the dataset.

• Check the function for near future and far future values
using “/.vairable-> year(time)”



Example 

Time 
(Year)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Petrol
Price 
(Rs:)

48 50 55 55 59 69 82 91 102 110 115 120

Time 
(Year)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Petrol
Price 
(Rs:)

125 133 145 159 150 117 117 117 142 133 137

(?)

Variation of Average Petrol Prices per year in Sri Lanka with Time is 

represented in the following table. 

The First row in the above table represent Time (in years) and the second 
row represent Average Prices of Petrol (in Rupees).
(i) Draw the graph of Petrol Price vs. time (in years).
(ii) Determine a suitable model which fits the above data set.
(iii) Find the average Petrol Price in 2020, 2021, 2022 and 2020 

using your model.
(iv) By using the above model, estimate the average Petrol Price in 

year 2050. 
 Is it reasonable to estimate the average Petrol Price in 2050 ? 

Explain your answer.



Example 

Time 
(Year)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Petrol
Price 
(Rs:)

48 50 55 55 59 69 82 91 102 110 115 120

Time 
(Year)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Petrol
Price 
(Rs:)

125 133 145 159 150 117 117 117 142 133 137

(?)

Variation of Petrol Prices with Time is represented in the following table. 

The First row in the above table represent Time (in years) and the second 
row represent Average Prices of Petrol (in Rupees).

(a) Enter the above data into a table form as Petrol Price vs Time.



(b) Plot the graph of Petrol Prices vs Time.



(b) Plot the graph of Petrol Prices vs Time.



(b) Plot the graph of Petrol Prices vs Time.



(c) Find the suitable equation passing through the points of the above graph.

fyp = Fit[tpp, {t, 1}, t]  – This is for a Linear (Simple) Function
fyp = Fit[tpp, {t^2, t, 1}, t]  – This is for a Quadratic Function
fyp = Fit[tpp, {t^3, t^2, t, 1}, t] – This is for a Cubic Function
 …..
fyp = Fit[tpp, {t^100, t^99, t^98, … t^2, t, 1}, t] 
   – This is for a 100th order Polynomial Function.

a t + b   ->    {t, 1}

Fit[ data-set, {Model}, model-parameter]





Plot the above graph (data set) and the equation obtained in the previous part 
in the same graph by using different two colours.

Initial Point Final Point



If you want to plot the corresponding function on the data set then, this is the 
way to it….



Using Trial and Error Method to find the suitable function for the data set !!!

a + b t a + b t + c t^2 a + b t + c t^2 + d t^3

a + b t + c t^2 + d t^3 + e t^4 a + b t + c t^2 + d t^3 + e t^4 + f t^5



All these models which we developed using Mathematica might not be the 
accurate/correct model. The output models which are provided by 
Mathematica depend on the input structure that we gave. Therefore, the 
objective of this lesson is not to obtain the accurate/correct model, but to 
obtain the optimum model that best fits to the input structure given by the 
student. Moreover, the final output model will completely depend on the 
general knowledge; the student has in mathematical modeling. Due to this 
reason, the student should have a good common sense to test the accuracy 
of the output and to decide whether the selected model is accepted or not.

a + b t
a + b t + c t^2

a + b t + c t^2 + d t^3 a + b t + c t^2 + d t^3 + e t^4
a + b t + c t^2 + d t^3 + e t^4 

+ f t^5



(d) Find the Average Price of Petrol in 2020, 2021, 2022 and 2050 using the 
equation that you obtained by Mathematical Modeling.

Near Future 
Values

Far Future 
Values



(e) Find the corresponding year when Average Price of Petrol is Rs: 500.00 
using the suitable equation that you found in the previous part.

This is a REAL Value; then we can accept the answer !!!



Complete Source Code :

Label the x & y axis of graph

This is not the suitable model ! You should find the suitable 
model according to your knowledge !!!



Key features of a Good Model

• The model should be simple,
• If the order of the fitted function is high it is not a good model .

• Function does not need to satisfy all data points.

• If a any complex term to be introduced it needed to be justified.

• Far future and near future values given from 
the function should be acceptable.

• With the knowledge available about the system it needed to be 
confirm that the guessed model is accepted for  known future.  



Example 





Complete Source Code :



Thank you!!!
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