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Abstract 

 

Mathematics has assumed a significant job while administered logical numerical relationship in the formulation of 

scientific models. Capabilities of computational programming tools have made numerical simulation a basic 

instrument in the structure and control of modern industrial procedures. MATLAB is one of the most demanding 

programming software for engineers and scientists to learn and teach various numerical techniques and computing. 

It incorporates scientific functions and gives adaptable plotting capacities for mathematical solutions. This paper 

intends to demonstrate the use of MATLAB commands in providing solutions to mathematical problems so as to 

improve the teaching of numerical integration problems. Rectangular Rule is also illustrated for better 

understanding. In the event that the students become well skilled in creating MATLAB codes for various numerical 

procedures then, they can extend the MATLAB knowledge into different courses thereby fine solution for most 

genuine issue scientifically. The use of software would enhance the students‟ understanding of mathematics and 

improve their performance.    
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Introduction 

A Computer Algebra Systems (CASs) are software packages that are used in manipulation of mathematical 

formulae. The main goal of a Computer Algebra System is to automate tedious and sometimes difficult algebraic 

manipulation tasks. The principal difference between a CAS and a traditional calculator is the ability to deal with 

equations symbolically rather than numerically. 

  

CASs are widely used in learning and teaching of mathematics at university level of education. The most common 

widely available example of CASs include; MATHEMATICA, MathCAD, Maple, MATLAB etc. Among the 

widely available symbolic programs, MATLAB is the simplest program to use in mathematical computation (Khin 

& Marlar, 2019) as cited in (Nyamapfene, 2016). 

 

The name MATLAB stands for Matrix Laboratory. The design set encompasses; graphical visualization and 

programming environment with built-in routines for wide range of technical computational capabilities. The specific 

and sophisticated data structures, built-in editing/debugging tools and supports for object-oriented programming 

makes MATLAB an efficient tool for both teaching and research (David, 2015). 

 

While higher level of learning are adopting the use of MATLAB in educational systems, it is necessary to study and 

analyze how the software could be efficiently used in teaching and learning of mathematics. It is also a very useful 

tool in demonstrating connections in various underlying mathematical concepts in the teaching and learning 

processes. 

 

Therefore, this paper described the teaching method of some mathematical problems using MATLAB program. 

 

Background Theory 

MATLAB is a fourth-generation high-level programming language and interactive environment for numerical 

computation, visualization and programming. MATLAB is developed by MathWorks. It allows matrix 

manipulations; plotting of functions and data; implementation of algorithms; creation of user interfaces; interfacing 
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with programs written in other languages, including C, C++, Java, and FORTRAN; analyze data; develop 

algorithms; and create models and applications. It has numerous built-in commands and math functions that help in 

mathematical calculations, generating plots (graphs) and performing numerical methods. 

 

MATLAB program is considered as a very powerful multi-purpose and widely accessible scientific software 

package which is currently being used in almost all engineering subjects, and it is gaining its popularity with 

educators, researchers, mathematicians and practicing engineers. Also, it is easy to use at the commands level with 

some basics programming knowledge. The software also provides excellent graphical visualization capabilities. 

Hence, mastering MATLAB will certainly help students in other courses as a learning tool as well as it will be 

beneficial after their graduation (Abdul Majid et al 2013).  

 

MATLAB as a programming tool possesses a very useful library of various functions aimed to provide solution to 

mathematical computation such as differential equations. Also, it has extensive graphical capabilities which can be 

effectively utilized in learning and teaching process (Lydia & Daniela 2020) 

 

Related Works  

 

The research done by  (Marlar Win Khin, 2019) in developing the course numerical analysis using MATLAB was to 

acquaint students with basic tools for solving numerical problems, bringing more experiences in writing some 

complex programs and other mathematical problems involved in computational methods. Making students 

familiarize with the built-in MATLAB commands, their functions and introduction to programming basic and 

simple routines.  

 

Another research by (Juan & Ramon, 2006) presents a platform based on a TI C6000 DSP target in which 

Simulink/MATLAB was utilised in developing digital signal processing applications in a fast and easy form with all 

the new technologies  been integrated on the application. The concept behind the prototyping is automated code 

generation system. Real-Time Workshop generates and executes stand-alone C code for developing and testing 

algorithms modeled in Simulink. The resulting code can be used for many real-time and non-real-time applications, 

including simulation acceleration and hardware-in-the-loop testing. 

 

Calculus remains the basic foundations to undergraduate engineering related disciplines which need a solid 

conceptual understanding. Many students do consider calculus abstract and more complex in nature; which is a 

major factor resulting to a poor performance in courses involving calculus. Most tertiary institution do not make use 

of CACs in teaching calculus rather they rely on traditional way of covering algebraic manipulations.  Most of the 

students usually fine the way to pass without understanding what the calculus entails.  

 

There is a need to integrate MATLAB in order to motivate the student in understanding the mathematical concepts 

properly (Abdul Majid et al 2013). 

 

Matlab Basic Features  

 

This section demonstrates the basic features of MATLAB program.  MATLAB can be launch on personal computer 

by double clicking on the MATLAB icon in the desktop or folder.  The MATLAB environment window should 

come up this way on the screen: 
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Fig. 1: The Graphical Interface of MATLAB Programming Environment. 

 

The Fig. 1 shows the default configuration of the MATLAB desktop. The integrated development environment 

(IDE) layout can be customized to suit ones needs. The main window on the right is the editor Window. The 

window below the editor is called Command Window, which has a prompt symbol (>>). If this prompt is visible, 

MATLAB is ready for user‟s command. The top left side of the screen is the Current Directory Window which 

shows the contents and location of the file working on. The window below the Current Directory window is called 

the Workspace Window and shows all variables that are currently used in MATLAB session. 

  

Mathematical Functions  
 

MATLAB offers several of predefined mathematical functions for technical computing which contains a large set of 

mathematical functions. There is a long list of mathematical functions that are built into MATLAB. These functions 

are called built-ins. Many standard mathematical functions, such as sin(x), cos(x), tan(x), e
x
, ln(x), are evaluated by 

the functions sin, cos, tan, exp, and log respectively in MATLAB.  

 

Table 1: Lists some commonly used functions, where variables x and y can be numbers, vectors, etc.  

FUNCTIONS MATLAB Syntax FUNCTIONS MATLAB Syntax 

Sine sin(x) Maximum value max(x) 

Cosine cos(x) Minimum value min(x) 

Tangent tan(x) Absolute value abs(x) 

Exponential exp (x) Signum function sign(x) 

Arc sine asine(x) Remainder after division rem(x) 

Arc tangent atan(x) Phase angle angle(x) 

Arc cosine acos(x) Complex conjugate conj(x) 



              Proceedings of the 2
nd

 International Conference, The Federal Polytechnic, Ilaro, 10
th

 – 11
th

 Nov., 2020 

 

2034 ADAMU, Dahiru., ONWUASOANYA, N. C. & UMAR, Ashiru 

Square root sqrt(x) Round to nearest integer round(x) 

Natural logarithm log(x) Common logarithm log10(x) 

 

Getting Started with Computation in MATLAB 

 

Creating Variables in MATLAB  

 

MATLAB variables are created with an assignment statement.  

The syntax of variable assignment is variable name = a value (or an expression)  

For example,                   

 >> x = expression  

 Thus, an expression is a combination of numerical values, mathematical operators, variables and functions. 

Expression can involve: a built-in functions or user-defined function. 

 q= integral (fun, xmin, xmax)  

 The above expression shows numerical integral function “fun” from xmin to xmax using global adaptive quadrature 

and default error tolerance. 

 

Results of Numerical Integration Using MATLAB 

 

Here are some numerical examples performed using MATLAB programs. For the experiment in numerical analysis, 

varied functions as Rectangular Rule, Trapezoidal Rule, and Simpson‟s Rule were used. 

 

Example 1: Improper Integral 

Create a function      f(x)=e
-x2

(Inx)
2 

The above expression can be transformed to: 

fun=@ (x)exp(-x.^2).*log(x).^2; 

Now, evaluate the integral from x=0 to x=Infinity 

q= integral (fun,0, Inf) 

q=1.9475 

Solution in MATLAB 
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Fig. 2 MATLAB code for Example1 

Example 2: Parameterized Function 

Create the function f(x) = 1/x
3
-2x-c with one parameter c. 

The above expression can be transformed to: 

fun=@ (x,c) 1./(x.^3-2*x-c) 

Now, evaluate the integral from x=0 to x=2 at c=5 

q= integral (@(x) fun (x,5),0, 2) 

q= -0.4605 

Solution in MATLAB 
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Fig. 3. MATLAB code for Example 2 

Example 3: Numerical Integration 

Solve:  y(x) = x
2
 

The exact solution is:  

                                         x
2
)dx=a/3                                         

x
2
)dx=1/3  ≈0.3333 

 

Solution in MATLAB 
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                                               Fig. 4 MATLAB code for Example 3 

Rectangular Rule 

 

The rectangular rule is the easiest formula to compute an approximation of a definite integral. Rectangle rule is used 

to approximate the integral of a function f(x) over a closed and bounded interval [a, b] where a < b. 

 
Fig. 5 Geometric interpretation of a definite integral 

 

The integral of y=f(x) spanning from the point „a‟ to „b‟ is the area which can be easily gotten by breaking the 

interval (a, b) into n>1, say n=8 sub-intervals of the same length h = (b-a)/n to obtain n number of rectangles.  With 

each rectangle having the same length h and width which is equal to the point the midpoint of each rectangle traced 

to the y-axis. 

The area of each rectangle is h [f(x)]. Therefore the total area of all the n number of rectangles will be; 

which is equal to y=  

 

Example 4 

Solve    using Rectangular Rule with n=10 

Solution 
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From;     y= h=  =  =0.1 

MATLAB code of Numerical Integration using Rectangular Rule 

 
Fig. 6 MATLAB code for Example 4 

 

After the successful compilation of the MATLAB code, the result gotten is as shown in the table 2 below:  

TABLE 2: Results of Numerical Integration in MATLAB using Rectangular Rule 

 

 
 

Conclusion 

 

This paper discussed the use of CAS systems (MATLAB) in teaching the numerical integration related problems to 

students at advanced level of education. Utilization of MATLAB software is intended to enhance the Students 
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„understanding of numeric problems so that their ability to numerical integration solution and application will be 

improved. Engineering plays a significant role for shaping the future technology. The engineering graduates must be 

well prepared in the skill of using computer technology in their various fields of studies. However, MATLAB 

examples in teaching numerical integration were highlighted on this paper and numerical integration methods; such 

as Rectangular Rule was illustrated for better understanding. Therefore, numerical integration course should be 

taught in such a way that the students can be able to develop their problem-solving skills on calculus in general and 

perform both hand computation as well as programming in MATLAB. 
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