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Why another language?

Some languages better represent data and algorithms in 
specific domains (Domain Specific Languages or DSLs). 
Also, history matters.

Source: XKCD.

https://xkcd.com/927/


MATLAB

• Dynamically-typed

• Originally interpreted; JIT* since R2016a

• Proprietary

• Started 1970s

• Influenced many languages

• Continues to expand/evolve as it 
incorporates developments in other 
languages

Source: MathWorks

*just-in-time compiled



Simulink

Source: MathWorks



IDE and workflow

Get help:

• help functionname

• doc functionname

Works with three types of files:

• scripts (.m)

• functions (.m)

• data (.mat)

https://www.cdslab.org/matlab/notes/preliminary-foundations/matlab-for-beginners/index.html



Run one section at a time

Like using the REPL in Python

https://www.cdslab.org/matlab/notes/preliminary-foundations/matlab-for-beginners/index.html



Workspace

• “Workspace” == namespace

• Save variables with save

• Load variables with load



Variables (data types / objects)

Most everything is a matrix or array

Similarities:



• Default is a matrix (1D or 2D)

• ND arrays are also possible

• Cell arrays are most similar to Python lists, but cell arrays can be 
multidimensional

• Most numerical computations should be handled through vectorized 
operations with matrices or arrays





Array indexing

MATLAB arrays are 1-indexed rather than 

0-indexed (Python and C). I.e., the first 

index is 1 instead of 0.

Generally, you should use (), except {} to 

extract single element of cell arrays.



Math

MATLAB Python

Operations are vectorized (like NumPy – which was inspired by MATLAB)



“Gotchas” – differences from Python

• Element-wise operators – prefix with 
period (“.”)

• Not operator is ~ instead of !

• Not equal to is ~= instead of !=



Characters and strings

Use single quotes to define character 

arrays.

Use cell arrays to hold a series of character 

arrays. (Or struct)



Control structures
MATLAB

Python

Largely similar to Python, C



Functions

Single return value

Multiple return values

Anonymous function

only first argument captured

need to explicitly capture multiple outputs

return value is a tuple

MATLAB Python



Where to define functions

Before Release 2024a:

• at the end of the script

• in separate “function files” – each function in a separate .m file with the 
same name as the function

Since Release 2024a:

• can include anywhere in the script – but only accessible to this script (not 
command line) “Local functions are only visible within the file where they are defined. They are not visible to functions 
in other files, and cannot be called from the Command Window.”

https://ch.mathworks.com/help/releases/R2024a/matlab/matlab_prog/local-functions-in-scripts.html


Function files
Each function must be defined in its own file.

A function called only by one other function can be defined in the latter function’s file.

square.m

stat.m

stat.m

Example: main.m called the function stat().

example directory example directory



Paths

• List of paths determines method 
resolution order

• query order with path

• find function with which –all functionName

• add path with addpath()



File I/O



Graphics

Source: MathWorks





Source: MathWorks





Debugger



Examples

Exercises on sieprog island

• éolienne: hint, partial solutions

• oiseaux: hint, solutions

• suisse: solutions

Modern additions

• functional programming, part 1, part 2

• object-oriented programming

https://stakahama.gitlab.io/sie-eng270/exercise_eolienne_hint_MATLAB.html
https://stakahama.gitlab.io/sie-eng270/html/exercise_eolienne_soln_MATLAB.html
https://stakahama.gitlab.io/sie-eng270/exercise_oiseaux_hint_MATLAB.html
https://stakahama.gitlab.io/sie-eng270/html/exercise_oiseaux_soln_MATLAB.html
https://stakahama.gitlab.io/sie-eng270/html/exercise_suisse_soln_MATLAB.html
https://blogs.mathworks.com/loren/2013/01/10/introduction-to-functional-programming-with-anonymous-functions-part-1/
https://blogs.mathworks.com/loren/2013/01/24/introduction-to-functional-programming-with-anonymous-functions-part-2/#eadbce51-e1cc-46e9-80ea-58f1108621fc
https://ch.mathworks.com/company/technical-articles/introduction-to-object-oriented-programming-in-matlab.html
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