=\ TECHNIUM Technium Vol. 9, pp.54-59 (2023)
\ |SSN: 2668-778X

www.techni umscience.com

A BRIEF INTRODUCTION TO THE MATLAB PROGRAM

I.C. Tomozeit, T. Axinte!, L. Paraschiv?
! Research and Innovation Center for Navy, Constanta, Romania
2 Lucian Blaga High School, Constanta, Romania

Corresponding author: T. Axinte, tibi_axinte@yahoo.com

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 a; 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.
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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.
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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 5% = 32 + 42, [3].
For making this right triangle, we wrote a program in MATLAB just eight lines, Figure 3.

% Program to plot right triangle

clc

clear all

close all

Xx=1[0300];

y =1[8848];

plot(x,y);

axis ([-2.5 2.5 -2.5 2.5]) % to set axis properties

L=< B = T B i

Figure 3. Programming code — Right triangle

The created plot right triangle has blue sides, Figure 4.
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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 a from a weightless wire
of length d, Figure 4.
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Figure 5. Pendulum with the a angle

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

a; = ag cos (t\/g) e "

Where:
e . —resulting angle.
a, — initial angle.
t —time.
g — gravitational constant.
d — wire length.
T — exponential decay constant.
The known information about pendulum is in table below, [5].

1)

rad rad rad rad m/s? m

/15 /6 /3 /2 9.81 0.5

0.3

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

1 % Study of pendulum

2 clear variables

3 close all

4 clc

5 % Enter known information

6 alpha® = [pi/f15 pi/6 pi/3 pi/2]; % Initial angles

7 g = 9.81; % Gravity [m*s~-1]
8 d = 8.5; % Length [m]

9 tau = 8.3; % Friction loss [s™-1]
1e t = 9:0.01:10; % Time vector [s]

11 n = length(alpha@);

12 alpha = zeros(n, length(t));

13 for i =1:n

14 for k =1:length(t)

15

16 alpha(i,k) = alpha@(i)*cos(sgrt(g/d)*t(k))*exp(-t(k)*tau);
17

18 end

19 end

20 % Plot code

21 held on;

22 box on;

23 grid on;

24 plot(t, alpha(l,:), 'm', ‘LineWidth', 2) % 'm' means make a MAGENTA line

Figure 6. Programming code — Pendulum
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The values of the angle o: from the pendulum decrease over time, Figure 6.

Figure 7. Pendulum angle (o)

¢) 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].

ﬁuu“%x

1

Figure 8. Simply supported beam (SSM)

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

V=—fwdx 2)
V=-wx+0( (3)
V=-wx+ W7l (4)

e 'V —shear force.

e w — uniform distributed load.
e |- bar length.

e C;—constant.

In this case, the constant C; has the relation:
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Figure 9. Shear force diagram - SSB
The bending moment M is the integral of the shear force:
M = [Vdx = — [([ wdx)dx (6)
wx?
M=_T+XC1+CZ (7)
2
l
M= ®
Where:
e M — bending moment.
e (- constant.
Anyhow, the constant C; is zero, [8].
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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 (Al)
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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