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                            Abstract. The paper aims just a brief introduction to the MATLAB software. In this article, we  

                              study three cases: right triangle, pendulum and simply supported beam. In the first case, we make  

                              a right triangle that has the following dimensions: 3m, 4m and 5m. Moreover, in the second case,  

                              we calculate the angle αt from a simple pendulum. In the last case, is determined shear force and  

                              bending moment only when the uniform distributed load act on the simply supported beam (SSB).  
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1.  Introduction 

The MATLAB is one of the most software in the field of mathematics. Besides, MATLAB means Matrix 

Laboratory. However, a computing environment such as MATLAB software provides broad support for 

solving mathematical problems both numerically and analytically.  

A MATLAB software is created in three steps:  

➢ Interactive mode. 

➢ MATLAB script. 

➢ MATLAB LiveScript. 

In interactive mode, the programmer uses entering commands directly in the command window, [1]. 

Nevertheless however, when MATLAB software are larger, then there are collections of scripts stored 

in a common folder. The MATLAB program is used in fundamental fields: mathematics, engineering, 

physics and chemistry, Figure 1. 

 

 

 
Figure 1. MATLAB program – fundamental fields 
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2.  General examples 

In this article, we present some basic examples used in the MATLAB program. 

In fact, the three examples are: the right triangle, the pendulum and simply supported beam, [2]. 

a) Right triangle 

The simple geometric figure that analysed in the manuscript is a right triangle. Meaning, the side of this 

right triangle have the following dimensions, Figure 2: 

AB = 3 m – cathetus. 

AC = 4 m – cathetus. 

BC = 5 m – hypotenuse. 

 

 
Figure 2. MATLAB – Right triangle 

 

Furthermore, the sides of this triangle are only Pythagorean triple. In our case, a Pythagorean triple 

represents three positive integers, then 3, 4 and 5, such that 52 = 32 + 42, [3].    

For making this right triangle, we wrote a program in MATLAB just eight lines, Figure 3. 

 

 
Figure 3. Programming code – Right triangle 

 

The created plot right triangle has blue sides, Figure 4. 

 

 
Figure 4. MATLAB – Plot right triangle 

 

b) Pendulum 

A simple pendulum is a weight suspended from the roof by a thread so that it can swing freely, [4]. 

In this case, is represented a simply pendulum initially suspended at an angle α from a weightless wire 

of length d, Figure 4. 
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Figure 5.  Pendulum with the α angle  

 

Pendulum angle α (radians) as a function of time, as in relation below: 

                                                              𝛼𝑡 = 𝛼0 cos (𝑡√
𝑔

𝑑
) 𝑒−𝑡𝜏                                                           (1) 

Where: 

• 𝛼𝑡 – resulting angle. 

• 𝛼0 – initial angle. 

• t – time. 

• g – gravitational constant. 

• d – wire length. 

• τ – exponential decay constant. 

The known information about pendulum is in table below, [5].  

 

α g d τ 

rad rad rad rad m/s2 m - 

π/15 π/6 π/3 π/2 9.81 0.5 0.3 

 

The complete program used to study the pendulum has 34 lines code, Figure. 5. 

 

 
Figure 6.  Programming code – Pendulum 
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The values of the angle αt from the pendulum decrease over time, Figure 6. 

 

 
Figure 7.  Pendulum angle (αt) 

c) Simply supported beam (SSB) 

A simply supported beam (SSB) is one that rests on two supports and is free to move but only 

horizontally (along the x-axis). 

Typical practical applications of simply supported beams (SSB) are found at: machine tool beds, beams 

in buildings, bridges, etc., [6]. 

 

 
Figure 8.  Simply supported beam (SSM) 

 

The internal shear force (V) is the negative integral of the uniform distributed load (w), [7]: 

 

                                                                            𝑉 = −∫𝑤𝑑𝑥                                                              (2) 

 

                                                                            𝑉 = −𝑤𝑥 + 𝐶1                                                           (3) 

 

                                                                            𝑉 = −𝑤𝑥 +
𝑤𝑙

2
                                                           (4) 

 

Where: 

• V – shear force. 

• w – uniform distributed load. 

• l - bar length. 

• C1 – constant. 

 

In this case, the constant C1 has the relation: 
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                                                                                𝐶1 =
𝑤𝑙

2
                                                                   (5) 

 

 
Figure 9.  Shear force diagram - SSB  

 

The bending moment M is the integral of the shear force: 

 

                                                               𝑀 = ∫𝑉𝑑𝑥 = −∫(∫𝑤𝑑𝑥)𝑑𝑥                                                (6) 

 

                                                              𝑀 = −
𝑤𝑥2

2
+ 𝑥𝐶1 + 𝐶2                                                            (7) 

 

                                                                 𝑀 = −
𝑤𝑥2

2
+

𝑥𝑤𝑙

2
                                                                   (8) 

Where: 

• M – bending moment. 

• C2 – constant. 

Anyhow, the constant C2 is zero, [8]. 

 

 
Figure 10.  Bending moment diagram - SSB  
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4.  Conclusions 

In conclusion, MATLAB program can be used in high schools and universities. Therefore, with the help 

of the MATLAB software, depending on the level of preparation of the students various things can be 

done open source projects. Besides, the main educational units where MATLAB software are: 

➢ High schools with a technical or mathematics profile: making 2D or 3D drawings. 

➢ University of mathematics and informatics: develop and train the artificial intelligence (AI) 

model. 

➢ Technical universities: studying applications in thermodynamics, strength of materials, 

mechanics, etc. 

A future article, we propose to use MATLAB software in much more complex applications from various 

technical fields. 
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