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The importance of programming
Solve this system of linear equations

By substitution 

from (1)
𝑥 = 2 − 𝑦 − 𝑧 (𝑎)

From (2)
𝑧 = 3 − 2𝑥 − 3𝑦 (𝑏)

𝑥 + 𝑦 + 𝑧 = 2
2𝑥 + 3𝑦 + 𝑧 = 3
𝑥 − 𝑦 − 2𝑧 = −6

(1)
(2)
(3)



Part 2
(a) and (b) together yield 

𝑧 = 3 − 2 2 − 𝑦 − 𝑧 − 3𝑦
𝑧 = 𝑦 + 1 (𝑐)

Plugging (c) into (3) 
𝑥 − 𝑦 − 2 𝑦 + 1 = −6

.

.

.
𝑥 = 3𝑦 − 4 𝑐



Part 3
Plugging (c) and (d) into (1) 

3𝑦 − 4 + 𝑦 + 𝑦 + 1 = 2.
.
.

𝑦 = 1 𝑒

Using (e) we can solve (c) and (d) 
𝑥 = 3 1 − 4 = −1
𝑧 = 1 + 1 = 2

Thus

x=-1, y=1, z=2



Solving with MATLAB

Set the following variables for MATLAB

𝐴 = [1 1 1; 2 3 1; 1 −1 −2]
𝐵 = [2; 3; −6]In the command window:

𝑥𝑦𝑧 = 𝑖𝑛𝑣(𝐴) ∗ 𝐵

𝑥𝑦𝑧 =
−1
1
2

x=-1, y=1, z=2 

𝑥 + 𝑦 + 𝑧 = 2
2𝑥 + 3𝑦 + 𝑧 = 3
𝑥 − 𝑦 − 2𝑧 = −6



The importance of programming
Now try to solve this one



Importance of Programming

Reasons Why We Use 
Programming
Automating Processes
Collecting Data
Analyzing Information 
Data Management
Solve Complex Problems
Sharing Knowledge



Feasibility

Want something done fast, right, and 
easy

Automation

Have the program do the work for you

Marketability

MATLAB is a tool and a skill

Importance of Programming



What is MATLAB?
“MATLAB is a programming platform designed specifically for 
engineers and scientists.” – Mathworks

MATLAB is short for MATrix LABoratory

Higher level language and object oriented 

Ideal for its user-friendly interface for plotting and numerical 
computations

Contains a plethora of “toolboxes” designed for specified fields 
such as optimization and partial differential equations



Why 
should 
you use 
matlab?

MATLAB is highly convenient.

Easy to code.

Extremely user-friendly.

Process large amounts of data.

Large support.



My MATLAB Experiences
• Homework for classes like

• Calculus I, II, III, vector analysis, lineal algebra, thermodynamics, Dynamics, etc.  

• Creating applications to calculate fatigue and failing stress of materials

• Data Analysis (multiple formats) 

• Particle Image Velocimetry (PIV)

• Performing calculations to validate simulations

• Keep track of documents on a server

• Image analysis and manipulation

• Ordinary Differential Equation 

• Numerical Methods

• Orbital Mechanics (analyzing orbits, space attitude for satellites) 

• Active solar tracker for Concentrated Solar Energy (CSP)



Orbital Mechanics



Image Processing

• Obtaining measurements from images  

• Opening multiple cameras at the same time 

• Taking snapshots

• Enhancing images 

• And more…



MATLAB & Excel
• xlsread to read an excel document into MATLAB

• Options to read: Sheet, range, headers… 

• Xlswrite to write values from MATLAB to excel
• Options to write: Sheet, range, headers… 

• Helps to organize your data

• More people is familiar with excel than MATLAB



.DAT Files
• Some Data Acquisition instruments 
will export the data on a .DAT file

• With MATLAB you can go from this…

• To this



MATLAB Apps 
• There are multiple app that you can access through MATLAB for any type of analysis you may 

want to perfom



Make your own app
• Design App 



Fun things to do with MATLAB
•Make MATLAB talk

•Turn their computer off

•Open a website on their computer

•…



Other MATLAB applications

Control 
Systems

Signal 
Processing

Mapping
Deep 

Learning
Financial 
Analysis

Image 
Processing

Text Analysis
Electric 
Vehicle 
Design

Aerospace
Audio 

Processing

Curve Fitting Statistics
Machine 
Learning





Semester Long Engagement Opportunities
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