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Why MATLAB?
• Optimized for Matrices, vectors and equations – Ideal for Engineering problems

• Easy to solve ODEs, own integrated development environment (IDE) – Unlike 
Python or C
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Examples:



MATLAB screen overview

File in current 
directory

Editor

Figures

Workspace
- displays the info on 
currently loaded variables

Command Window
- to interact with MATLAB
- debugging
- documentation and help

Command 
History

Path to working directory



MATLAB syntax



Variables

Using command 
window as a calculator

(adding semicolon does not print the output)

Expressing variable as a function

Note:
In programming we use 
numerical variables 
which are different than 
symbolic variables used 
in conventional math



Matrix

Important: 
in MATLAB 
indexing starts 
from 1

comment



Matrix operations
Colon operator

linspace operator

matrix operations



Plots



Plots
Q. Plot y as a function of x: 
     y1 = 2 cos(x), 
     y2 = cos(x), and 
     y3 = 0.5 ∗ cos(x), 
     in the interval 0 ≤ x ≤ 2π.

Note: 
• Multiple (x, y) pairs arguments create multiple graphs with a single call to plot
• Plot function also has the attributes for line style, symbol color and line weight:

Function details

Plot details



Log-log plot Surf plot

Plots

more plot types: scatter, bar, histogram, contour, heatmap etc. 



Discretization



Discretization (example 1)
• Discretization is the process to convert a continuous equation into a form that can be used to 

calculate numerical solutions

Q. let' s say an object is traveling along the + x direction   with 
     a speed of 10 m/s, we would write its position vector as : 
     x (t) = x0 + 10t. compute the position for time interval 0s to 5s.

We know that the particle will travel a distance of 10*Δt 
for a time interval of Δt, so that we can write:

x(i) = x(i-1) + 10*Δt



Discretization (example 2)

Q. Numerically solve the above-mentioned ordinary differential 
     equation (ode) by discretization for the x interval [0,5]

Discretizing using the Euler’s method:

We can write it as:



ODE function
MATLAB has an inbuilt function called ODE to 
numerically solve ordinary differential equations.
Here we use ode45 which uses Runge-Kutta 
approximation to solve the ode.



Points to remember
1. When working with a script which requires a function (e.g., the ODE function) make sure the script and the 
function are in the same directory or else add the directory which contains the function file to the PATH

Adding a directory to the path:
1. in the HOME tab
2. click on set path
3. add the folder you wish to work 

with
4. save



Points to remember
2. Make sure your workspace is clear before you execute your code so that the script does not use variables 
already in the memory.

3. You can only use variables after they are stored in the workspace

here we called in the variable x without defining 
it first. Also, the workspace has no variable 
stored

cannot call in a variable when it is not stored in 
workspace even though you see it in the 
command window.



Points to remember
4. Good practice to look for warnings before executing the script

red exclamation – script won’t run

yellow exclamation – script might 
execute but with some issue

green tick – script is error free

click on these line markers to view more info on the error



Points to remember
5. To look up documentation on any MATLAB function/ feature just type :
doc <function/feature>  OR help <function/feature> in the command window. 
A new help window will pop up.

Eg.: Looking up info on linspace



For question: rpandar000@citymail.cuny.edu ; Office: ST-305

Thank you!

Download MATLAB: https://www.mathworks.com/academia/tah-portal/city-university-of-new-york-1111017.html 
(sign in with your cuny.edu email ID)

Project due – Dec 8

Office hours: Dec 2 & 3 (Tentative)

Scripts used here and additional study material: https://rahul-pandare.github.io/teaching/matlab-intro
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