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i[[['l' Best way to learn
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= MATLAB stands for MATrix LABoratory

= Originally written to provide easy access to matrix software
= Developed by LINPACK and EISPACK projects

= High-performance language for technical Computing
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Capability

= Computation

= Visualization

= Programming

= Data Structures

= Debugging tool

= Object-Oriented Programming
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i hI'l' Advantages over C or C++
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= Interactive System

= Basic data is an array without any dimension
= Powerful built-in routines

= Graphics commands for visualization
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i Toolboxes
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FAVORITES

(] &
Curve Fitting Optimization PD Tuner Analog Input System Signal Analyzer Image Instrument SimBiology ~ MATLAB Coder  Application
Recorder Identification Acquistion Control Compiler

MACHINE LEARNING

@ & & & )

Cassificaion  Newrallet  NeuralNet  NewralNet NeuralNetTime Regression
Learner Clustering Fitng  Pattem Reco Series mer

Signal Processing e

CurveFiting  Distrbuton  Optimizafion  PDE odeler
Fiter

‘CONTROL SYSTEM DESIGN AND ANALYSIS

L} L]
Conirol System Control System  Fuzzy Logic  Linear System  hodel Recucer WPC Designer  Neuro-Fuzzy P Tuner System
Designer Tuner Des Analyzer Designer Wentfication

signer

e
B £

SIGNAL PROCESSING AND COMMUNICATIONS.

@ & & @ = W ]

Antenna  BiEmorRate  EyeDisgram  FiterBuider FiterDesiner  mpuse  LTEDownink LTE TestModel LTE Throughput LTE Upink RMC RadarEquston  Radar
pe

u [ ]
I | I l u a I O I l Designer Analysis. Scoj Response M.. RMC Generator  Generator Analyzer Generator Calculator Waveform A.
* @
[} a 2] (] b} = o

RFBudget  Sensor Aray . Wavelet Window
Analyzer Analyzer Calculator Analyzer Denoiser Designer

u u u IMAGE PROCESSING AND COMPUTER VISION
@ @ e & m o™
L - &

Registration ~ Stereo Camera  Video Viewer  Volume
Estimato Calirator Viewer

Curve Fittin = Analog Input Recorder
= Image Acquisition
= Simbiology
= Machine Learning
= Distribution
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Editor

- X

OF PR o |

4\ MATLAB R2018s - trial use

EDTOR

PUBLISH

File Browser

6 8a M @ ® @&
Gelhore hstal Pacage  CurveFiing  Opfimizafon  PDTuner  Angoghput  System  Signal Analyzer Instument  SimBogy MATLAB Coder  Applcation  Classification
o Recorder dentication caisiion Control Compier Leamer
FLe ‘arPs =
<a s Y5 ||| > C» Users » mpanc » GoogleDrive b Code b Matiab » - p
e ® Workspace o
Name | Hadamard.m < | heyncediem || MeedieCreationm > | Necdiefromimppact.m | GetTectVTm > | Rotatencediem » | FOMCodem | Untitied2 > | + | Nome Value
<ompressed_sensing_example 1 [Ha T
surfaceditl HHa 101101 double
) ANNbeginningm En .
[# ANNbeginning.py =p 0
B compressed sensing_exampleip = 01619
i 101
=5 101
tHm 36,7605
Hn 72,5210
N 100
H e 36.7605
tH rhs 1101 double
u 1011 double
HH vexact 1101 deuble
= 1101 double
=p 0
tHxu 164934
2= 0
Hw 1
Command Window ®
New to MATLA? See resources or Getting Stared x
0 failed accempts o
75 function evaluations
Detaik e 1 parcial derivatives
11 10 aecompositions
74 solutions of linear systems
37 successful steps
0 failea attempts
Select afile to view details 75 function evaluacions
1 partial derivatives
11 10 decompositions
74 solutions of linear systems
Jx Trials> v
script Ln 1 Col 1 Trial DaysRemaining: 23

Command Window
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i 0 First Program
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1. Open a new file.

2. Save the file name. FirstProgram.m (.m denotes matlab file)
3. Type the following code

x =1 + 2*3

Y=[2,3,4,5]

A=[1,2,3;4,5,6;7,8,9]

4. Save the file

5. Press F5 or go to Editor menu and then press RUN button
6. View the output

10
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il MATLAB Online
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Visit the Following Link
https://in.mathworks.com/products/matlab-online.html

Click Open MATLAB Online

Products  Solutions v Leam v Company v Help Center | GetMATLAB |  Sig

MATLAB Online

tions and Limitations  Focused View

—~—

e Versions  Connections

MATLAB Online
Use MATLAB and Simulink through your web browser

Open MATLAB Online

Sign In 10 get started. Check your eligibillty.

MATLAB Online extends the capabilities of MATLAB and Simulink to the cloud. You can connect 1o cloud storage
solutions and collaborate on projects through a web browser without installing software. With support for hardware
integration and scalable cloud computing, MATLAB Online enhances your workflow for flexible, on-the-go productivity.

Y @

&
S O

A MATLAR
Use MATLAB Through Your Browser  Connect Your Files and Projects Connect to Hardware

Use the latest versions of MATLAB, Simulink, and Connect to your workflow essentials with MATLAB Use your Android” or Apple I0S mobile phone
add-on products* directly through your web browser  Online using MATLAB Drive and Microsoft sensors via MATLAB Mobile or access loT devices
—no downloads, installations, or setup necessary. OneDrive™ for cloud-based file storage. Sync files with ThingSpeak. Connect and manipulate data

Get several vCPUs with 16GB of memory (provided with your local desktop via MATLAB Connector. from Arduino® and Raspberry Pi¥. Use webcams for
compute) that can burst depending on load. Choose  Leverage Amazon S3™ for cloud data management.  real-time image and video analysis.

between 5GB (free) or 20GB (licensed) storage Explore and share projects on File Exchange and

through MATLAB Drive. GitHub” ® Using USB Webcams with MATLAB Online (2:22)

Panchatcharam 11



https://in.mathworks.com/products/matlab-online.html
https://in.mathworks.com/products/matlab-online.html
https://in.mathworks.com/products/matlab-online.html
https://in.mathworks.com/products/matlab-online.html
https://in.mathworks.com/products/matlab-online.html

WR drenfiret dwera freufa

i I i

TIRUPATI

Create Account

4\ MathWorks:

Sign In

MATLAB Online

4\ MathWorks:

Create Account

ma25m001@iittp.ac.in|

Email

By signing in you agree to our privacy policy.

Create Account

Panchatcharam

[ To access your organization's MATLAB license, use
your work or university email.

This site is protected by reCAPTCHA and the
Google Privacy Policy and Terms of Service apply.

Next

12



il MATLAB Online
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Open MATLAB Online

>> Open MATLAB Online § Install MATLAB ‘

Recent

Search Recent Q

Files Folders

Name Last Accessed
@ Chapter4_TaylorSeriesDemo.mix . 7 months ago
MATLAB Drive/MathExamples/mathcourseware/Calculus
iy ML02_Heatflow2D_simple.mix - 7 months ago
= rive/MathExamples/mathcourseware/SolvingODEsPDESs/Applications of PDEs/thermal-tile-modelling-master
f&_] Double_Tripleintegral.mix soe 7 months ago
&3 MATLAB Drive/MathExamples/mathcourseware/Calculus
iy Chapter3_Continuity.mix Sus 7 months ago
&l MATLAB Drive/MathExamples/mathcourseware/Calculus
@ Chapter2_Limits.mix PR 7 months ago
MATLAB Drive/MathExamples/mathcourseware/Calculus
View more v View all files

Online Training

@,

MATLAB Onramp Simulink Onramp Machine Learning Onramp
Unlimited Access Unlimited Access Unlimited Access
Start Start Start
View more v View all courses

Panchatcharam 13
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n| e L] T A {5 Refactor v B
ar |3 2 = o T oo [ Codelssues v B
New |Open | Save Export Compare | GoTo o Find ~ Text Control Task Copilot L8 0@ Bb @] Debugger | Generate  Find
> | - - - - ~ A Bookmark ~ v - - ) . Test v Tests
@ / > MATLAB Drive >
11 * | Double_Triplelntegral.mix x Chapterd_Continuty.mix x | MLO2_Heatflow2D_simple.mix x Chapterd_TaylorSeriesDemo.mix x _untitied x

New Plain Text File Format for Live Scripts

This new file format for live scripts provides benefits such as improved integration with source control and the
ability to open in extemal text editors.

Leam more

1 M Press ctrl + Shift + P to generate code with Copilot

Panchatcharam

¥ Run and Advance

Run
Section B Run to End

€

Section Break

APPS UIVE EDITOR INSERT VIEW Search (Ctrt+Shift+ Space) N =

>

Run

MATLAB Online

Copilot Chat
@ copia

Hello! Copilot s here to answer your questions, help write and explain code, and even identify code
Save this five script as plaintext | issues. Leam more about Copilot

I8 | Copilot sometimes produces output that seems accurate but is not. Validate generated output
before use. Share feedback on the output to help improve the responses

% Shuffle Example Pre

&+ Determine whether a matrix is sparse

e and plot

ing equal data units

>reate a line plot that displays multiple sets of x and y data

Validate generated output before use

14
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MATLAB Online

HOME

LIVE EDITO INSERT VIEW
L &= & Refactor v | [3] Section Break [>
o | : 52 <§<> B Code Issues 0] = A Q>
Q ~ Run and Advance
New Open Save Export Compare | GoTo > Find Text Control Task Copilot @) Debugger | Generate Find | Run il R = Run  Step
- - - - - ~ [ Bookmark ~ - - - ¥ 3 Test v Tests | Section [}l Run to End -
FILE £ TEXT . ANALYZE T ECTION RUN
@ / > MATLAB Drive >
Chapter. inuity.mix % MLO2_Heatflow2D_simple.mix % =Chapterd_TaylorSeriesDemo.mix X = untitied X

New Plain Text File Format for Live Scripts

This new file format for live scripts provides benefits such as improved integration with source control and the
ability to open in external text editors.

Learn more

Save this live script as plain text

1 #Press Ctrl + Shift + [P to generate code with Copilot

Command Window
>> k¥ Press (Ctrl + Shift + P to generate code with Copilot

Panchatcharam
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Editor

- X

OF PR o |

4\ MATLAB R2018s - trial use

EDTOR

PUBLISH

File Browser

6 8a M @ ® @&
Gelhore hstal Pacage  CurveFiing  Opfimizafon  PDTuner  Angoghput  System  Signal Analyzer Instument  SimBogy MATLAB Coder  Applcation  Classification
o Recorder dentication caisiion Control Compier Leamer
FLe ‘arPs =
<a s Y5 ||| > C» Users » mpanc » GoogleDrive b Code b Matiab » - p
e ® Workspace o
Name | Hadamard.m < | heyncediem || MeedieCreationm > | Necdiefromimppact.m | GetTectVTm > | Rotatencediem » | FOMCodem | Untitied2 > | + | Nome Value
<ompressed_sensing_example 1 [Ha T
surfaceditl HHa 101101 double
) ANNbeginningm En .
[# ANNbeginning.py =p 0
B compressed sensing_exampleip = 01619
i 101
=5 101
tHm 36,7605
Hn 72,5210
N 100
H e 36.7605
tH rhs 1101 double
u 1011 double
HH vexact 1101 deuble
= 1101 double
=p 0
tHxu 164934
2= 0
Hw 1
Command Window ®
New to MATLA? See resources or Getting Stared x
0 failed accempts o
75 function evaluations
Detaik e 1 parcial derivatives
11 10 aecompositions
74 solutions of linear systems
37 successful steps
0 failea attempts
Select afile to view details 75 function evaluacions
1 partial derivatives
11 10 decompositions
74 solutions of linear systems
Jx Trials> v
script Ln 1 Col 1 Trial DaysRemaining: 23

Command Window

16
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TIRUPATI

HOME

=
New  Mew

Script Live Seript +
FiLE

File Browser

1) MAS191.m
+ O MAS191.2ip
15) Testing.m

) untitled.m

Workspace Variables

Panchatcharam

New Open (&1 find files | lmport  Save  Clean

Editor

B New Variable
B, Open Variable ~

Ca

Favorites  Clear Command:

i 45 Go to File &. j%]

Data Workspace Data B Clear Workspace = -
VARIABLE cons

/ » MATLAB Drive »
MLO2_Heatflow2D)

elntegral.mix | Chapterd_Continuity.mix >

New Plain Text File Format for Live Scripts

This new file format for live scripts provides benefits such as improved i
abillty to open In extemal text editors.

Leam more

‘Command Window
35 x=d45

1 #Press Ctrl| + [Shift + P to generate code Wi

Pl BB & & @sewnes @

Simulink | Layout SetPath Add-Ons [[J] Parallel = | Help

SIMULINK ENVIRONMEN

simple.mix x| Chapterd_TaylorSeriesDemo.mix | uniitied >

tegration with source control and the

vith Copilot

Graphical Interface

% Request Support e

[~ Feedback

[B] Learn MATLAB
RESOURLES OPILOT

Command Window



MATLAB Online

HOME PLOTS A FIGURE FORMAT TOOLS
= 7 :
1 B -
Save As — =
S Tile  Subtitle  X-Label  Y-Label Legend  Colorbar Y-Grid
FLE £LS AN n
@ / > MATLABDrive > :
Continuity.mix % | MLO2_Heatflow2D_sin x <Demo.mix X x
* ¥ New Plain Text File Format for Live Scripts
i This new file format for five scripts provides benefits such as improved integration with source control and the
Y 4 d ability to open in external text editors. 1 T T T T T T T T
£5) BICGSTABTesting.m Lo Save this live script as piain text
1) LeastSquareTestm 08l
) MAS191.m |
» 0P MAS1912p 1 #pPress Ctrl + Shift + P to generate code with Copilot =
12) Testingm |
) untitedm 08 -
04 -
0.2}
ot "
02 .
( —— » 04
Workspace
Value Size
06}
08}
Al ! | )
0 0.1 02 03 04 05 06 07 08 09 1
Command Window
Columns 31 through 60 -
0.3000  ©.3100  ©.3200  ©0.3300  ©.3400  ©.3500  ©.3600  ©.3700  0.3800  0.3900  ©0.4000  ©.4100  ©.4200  0.4300  ©.4400  0.4500  0.4600  ©.4700  ©.4800  ©0.4990  0.5000  ©.5100  ©.5200  ©.5300  ©.5400  0.5500  0.5600  0.5700  0.5800  0.5900
Columns 61 through 9@
0.6000  ©.6108  0.6200  ©0.6300  ©0.6400  ©0.6500  ©0.6600  ©.6709  0.6800  ©.6900  ©.7600  ©.7160  ©.7280  ©.7300  ©.7400  ©.7508  ©0.7600  ©.7780  ©.7800  ©.7980  ©0.8060  ©.8100  ©.8208  ©0.8300  ©.8400  ©.8500  ©0.8660  0.8700  0.8800  ©.8900
Columns 91 through 161
©.9000  ©.9106  ©.9200  ©.9300  ©.9460  ©.9509  ©.9608  ©.9708  ©.9800  ©.9900  1.0060
>» plot(x,sin(x))
> plot(x,sin(2%pi*x))
( CE—— » > | -

+ - 1

Panchatcharam 18
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TIRUPATI

>> variable name = a value (or an expression)

Example:

X = expression

Panchatcharam

S [operien_Loamoe

Addition
- Subtraction
Multiplication
Division

A Exponent

2-3
2*3
2/3
273

Variables

19
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Wi Error

TIRUPATI

" |f you enter incorrect expression and run the file, you will get an error
message saying type of error and the line number.

" Correct the error to proceed further

Example
X=3+5
2xX

Mew to MATLABT See rescurces for Getting Started.

Trial>> TestingCodeCourse
Error: File: TestingCodeCourse.m Line: 2 Column: 2
Invalid expression. Check for missing multiplication operator, missing or unbalanced delimiters, or other syntax error. To construct

matrices, use brackets instead of parentheses.

fr Trials>

Panchatcharam
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Panchatcharam

clear all

clc

close all

who

diary

diary filename
help sqrt

doc plot

lookfor inverse

Workspace Management

21
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Mathematical Functions

T S T S "

Ccos (X) Cosine

sin (x) Sine

tan (x) Tangent
asin (x) Arcsin

acos (x) Arc cosine
atan (x) Arc tangent
exp (x) Exponential
sgrt (x) Square root
log (x) Natural Log
1ogl0 (x) Common log

Panchatcharam

abs (

sign (x

max (x

)

min (x)

ceill (x
floor (x
round (x
rem(x

conj (x

)

)

)

)

)
)

Absolute Value

Signum function
Maximum

Minimum

Ceiling

Floor

Round to nearest integer
Remainder

Complex conjugate

22
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i 0 A Constants

TIRUPATI

Function | beseription_____

pi

i, J Imaginary unit
Inf infinity

Nan Not a Number

Panchatcharam
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V=[1 4 7 10 13] %Row Vector
U=1[1,;2;3;4;5]%column vector
W=U’ % Transpose

V(1:3) %slicing ans = 1 4 7
V(3:end) %slicing ans =7 10 13
V(:) SComplete vector (column)
V (

l:end) %Complete Vector (row)

Panchatcharam

Vector

Indexing
Starts at 1

End indices
are inclusive

24
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I Matrix

TIRUPATI

A=[1 4 7; 10 13 14, 12 1 2] %3x3 matrix
A(2,1) %Sans = 10

Indexing: A(1,73), 1>=1, 73>=1
No negative or zero scripts
Remember the brackets not square brackets | ]
Instead ()

Panchatcharam
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i II'I' Colon Operator

TIRUPATI
X=0:0.1:1
Ans
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
=[1 4 7,; 10 13 14; 12 1 2] %3x3 matrix
A(2,:)
Ans = 10 13 14
A(:,2:3)
4 7]
13 14
1 2

Panchatcharam
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[['I' Colon Operator

TIRUPATI
=[1 4 7; 10 13 14; 12 1 2] %3x3 matrix

A(:,2)
Ans =
4

13

1

Panchatcharam
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i II['I' Submatrix

TIRUPATI
=[1 2 3; 4 5 6; 7 8 9] %3x3 matrix
=A([2,3],[1,2])
R=
4 5
7 8
C=A([2,1,31,:)
C=
4 5 ©
1 2 3
7 8 9

Panchatcharam
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Matrix to Vector

II:|
il
N
o
~

4 5 6; 7 8 9] %$3x3 matrix

P
o0
N—"

O O W W 0o N J » ¥ @ »

Panchatcharam
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| II['I' Deleting row

=[1 2 3; 4 5 6; 7 8 9] %$3x3 matrix

A=[A(l,:);A(2,:);[7 8 9]

1 2 3
4 5 0
7 8 9

Panchatcharam
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Dimension

TIRUPATI
=[1 2 3; 4 5 6; 7 8 9] %3x3 matrix
size (A)
ans=
3 3

[m,n]=s1ize (A)

A’ % A transpose

Panchatcharam
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i 0 Concatenating matrices

TIRUPATI

A=[1 2 3; 4 5 6; 7 8 9] %3x3 matrix

B=[A 10*A; -A [1 O O0; O 1 0, O O 171]
R =

1 2 3 10 20 30

4 5 6 40 50 60

] 8 9 70 80 90

-1 -2 -3 1 0 0

-4 -5 -6 0 1 0

-7 -8 -9 0 0 1

Panchatcharam
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TIRUPATI

O

A= eye(m,n) % Diagonal 1,

0
©)

A=ones (m, n

Identity matrix
m,n) %$Zero matrix
)

$ All entries 1

Matrix Generators

remalning ZzZeros

diag(A) % diagonal elements of A

A=rand (m, n

)
A=hi1lb(n) % Hilbert matrix

SRandom matrix

A=1nvhilb (n) %Inverse Hilbert matrix

Panchatcharam
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Matrix Generators

A= magilc(n) %Smaglc square
A=pascal (n) %Pascal matrix

A=hadamard (2"n) %SHadamard matrix

Panchatcharam
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IT Linspace

I UPATI

Y=1linspace (a, b)
Generates 100 points with equal intervals including aand b
Y=1linspace (a, b, n)

Generates n points

Panchatcharam
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LW Meshgrid

TIRUPATI

[X,Y] = meshgrid(x,vVv):;

meshgrid (x,y) returns 2-D grid coordinates based on the
coordinates contained in vectors x and y. X is a matrix where
each row is a copy of x, and Y is a matrix where each column is
a copy of y. The grid represented by the coordinates X and Y
has length(y) rows and length(x) columns.

x = -=-1:0.1:1;

y = X; 1 * . * * * * *

[X,Y] = meshgrid(x):; 09f o ook x i

plot (X,Y,’*’) 0.8% * * * * * * *
0.7% * * * * * * *
0.6 * * * * * * *
0.5% * * * * * * *
04t x . % x ¥

https://in.mathworks.com/help/matlab/ref/meshgrid.html?sea Z; § .. .. )

rchHighlight=meshgrid&s tid=doc srchtitle I . . P L

Panchatcharam
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I Meshgrid

TIRUPATI

X = —-2:0.25:2;

y = Xy

[X,Y] = meshgrid(x);

F = X.*exp (-X."2=-Y."2);
surf (X,Y,F)

https://in.mathworks.com/help/matlab/ref/meshgrid.html?sea
rchHighlight=meshgrid&s tid=doc srchtitle

Panchatcharam
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i 0 Array operations

TIRUPATI
S opeion e
Element-by-element multiplication = C=A.*B

./ Element-by-element division C=A./B
A Left Division C=A.\B
N Element-by-element exponentiation C=A."B
+ Addition C=A+B
- Subtraction C=A-B

A=[1 2 3]

B=[1 2 -1]

C=A.*B

A."2

C=A."2

C=A./B

Panchatcharam
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i 0 Matrix operations

T IRUPATI
Matrix Matrix Multiplication C=A*B
/ Division (mrdivide) C=A/B
\ Solution C=A\B
+ Addition C=A+B
- Subtraction C=A-B
A Exponentiation C=AN2
=[1 2, 3 4]
=[1 2; 2 —-1] Division (mrdivide): A/B
C=A*R * |f A and B are vectors, then A/B is the same as A./B
e If Ais asquare matrix and B is a matrix with n
AND columns, then A/B is roughly B*inv( A)
« A/B=(B'\AY)
C=A/B

Panchatcharam
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TIRUPATI

i Lopeion _____ i

Determinant

diag Diagonal matrix

eig Eigenvalues and eigenvectors
inv Inverse of a matrix

norm Norm of a matrix

rank Rank of a matrix

trace Trace of a matrix

lu LU factorization

cond Condition number of a matrix

Panchatcharam

det(A)
diag(A)
eig(A)
inv(A)
norm(A)
rank(A)
trace(A)

Matrix Functions

Function |Operation

Cross
dot
sum
reshape
prod
min
kron

sort

Vector cross product
Vector dot product

Sum of array elements
Reshape array

Product of array elements
Minimum value of array
Kronecker tensor product

Sort elements

40
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LW If else if

TIRUPATI

1f expression
statements
elself expression

statements
else
statements Disc=b*b—4*g*c
end if discr<0
disp (‘imaginary’)
end

41
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i 0 Relational and Logical Operators

TIRUPATI

orear ooy _______Loomoe.

Greater than

< Less than A<B
>= Greater than or equal to A>=B
<= Less than or equal to A<=B
—— Equal to A==B
== Not equal to A~=B
& AND operator A&B
| OR Operator A|B
~ NOT operator ~A

Panchatcharam
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i i i For loop

TIRUPATI
for variable = expression
statements
end

for 1 = 1:10

. for j=1
X=1%1 , ,
1f 1==7
end A(1,3)=3
elseif i==j+1 | i==j-1
A(i,3)=1
end
end
end

Panchatcharam
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X=0:0.1:2*p1
Yl=s1n (X)
plot (X,Y1)

plot (X, Y1, *")

Panchatcharam

Plotting

https://in.mathworks.com/help/matlab/ref/plot.html
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Wi Plotting

TIRUPATI
https://in.mathworks.com/help/matlab/ref/plot.html
r = 2;
xc = 4; 4.5
yCc = 3; *
3.5
theta = linspace(0,2*pi); |
25 r
X = r*cos (theta) + xc;
ol
= * 1 ®
% r*sin(theta) + vc; ol
plot (x,Vy) . .
1.5 6.5
axls equal
.
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TIRUPATI

X=0:0.1:2*p1
Yl=s1n (X)
Y2=cos (X)

plot (X,Y1l,’*Y,%X,Y2,"--")

legend (‘'sin(x)’,’cos(x)’)

Panchatcharam

Plotting

https://in.mathworks.com/help/matlab/ref/plot.html
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*  sin(x)
— — —cos(x)| ]
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k Black
Red

Blue

-

Green

O 0Q O

Cyan
Magenta

< 3

Yellow

Panchatcharam

Symbol Line Style

Solid
Dashed
Dotted
Dash-dot

Plotting

Plus Sign
0 Circle
* Asterisk
Point
X Cross
S Square
d Diamond
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LW Area Plot

TIRUPATI
https://in.mathworks.com/help/matlab/ref/area.html
Yy = [1, 5, 3;
3, 2, 1;
1, 5, 3;
2, o, 1];
h = area (Y, 'LineStyle',':");

Panchatcharam
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t=0:pi/50:10*pi
st=s1in (t)
ct=cos (t)
plot3(st,ct, t)

Panchatcharam

Plot3

https://in.mathworks.com/help/matlab/ref/plot3.html

0.5 1

-0.5 05
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z(t)

b N LA o o N oW

Panchatcharam

Plot3

https://in.mathworks.com/help/matlab/ref/plot3.html

t = 0:p1/500:40*p1i;

Xt = (3 + cos(sgrt(32)*t)).*cos(t)
vt = sin(sqgrt(32) * t);

zt = (3 + cos(sgrt(32)*t)) .*sin(t)
plot3(xt,yt, zt)

axls equal

xlabel ("x(t) ")

ylabel ("y(t) ")

zlabel ('z(t) ")
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150
180

210

Panchatcharam

Polarplot

https://in.mathworks.com/help/matlab/ref/plot3.html

120 60

30

theta = linspace(0,2*%p1);
rho = sin(theta);
polarplot (theta, rho)

330

240 300
270
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LW Polarplot

TIRUPATI
https://in.mathworks.com/help/matlab/ref/polarplot.html
90

50 0 theta = linspace(0,2*%p1);

rho = sin(theta);
o O polarplot (theta, rho)

rlim([-1 1])

210 330

240 300

270

Panchatcharam
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i 0 A Vectorplot

https://in.mathworks.com/help/matlab/ref/quiver.html

[x,y] = meshgrid(0:0.2:2,0:0.2:2);
u = Cos(x).*y;
\Y%

= sin(xX) .*vy;
-7/ AN
figure I o o VAN N B W
quver(XIYIulv) -7/ NN
S T / / } \ N

Panchatcharam
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i 0 A Vectorplot

https://in.mathworks.com/help/matlab/ref/quiver.html

O

rng (0, "twister') % 1nitialize
random number generator

90

M = ral’ldn(ZO,ZO); 120 -
/= elg(M); 3
figure . 1 :
compass (Z) ‘

270

Panchatcharam
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i 0 A Vectorplot 3D

TIRUPATI
https://in.mathworks.com/help/matlab/ref/quiver3.html
[X,Y] = meshgrid(-2:0.25:2,-1:0.2:1);
Z = X.* exp(-X."2 = Y."2);
(U,V,W] = surfnorm(X,Y,Z2);

figure
quiver3(X,Y,z2,U0,V,W,0.5)

hold on

surf (X,Y, Z)

view (—-35,45)

axis([-2 2 -1 1 —-.6 .06])
hold off

Panchatcharam
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e e
i 0 A 3D Surface Plot
TIRUPATI

https://in.mathworks.com/help/matlab/ref/surf.html

[X,Y] = meshgrid(1:0.5:10,1:20);
Z = sin(X) + cos(Y);
surf (X,Y, 72)

Panchatcharam
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i 0 A 3D Surface Plot

TIRUPATI
https://in.mathworks.com/help/matlab/ref/surf.html
[X,Y,2] = peaks(25);
CO(:,:,1) = zeros(25),; % red
CO(:,:,2) =
ones (25) .*linspace(0.5,0.6,25); % green
CO(:,:,3) = ones(25).*linspace(0,1,25); %
blue

surf (X,Y,Z,CO)

-5
4
2 4
0 . 2
-2 2
-4 -4

Panchatcharam
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TIRUPATI

* stairs

e errorbar

* stackedplot
* loglog

* semilogx

* semilogy

* fplot

e fimplicit

e fplot3

* histogram

* histogram?2
* morebins

» fewerbins

* histcounts
* histcounts2
e scatter

Panchatcharam

scatter3
binscatter
scatterhistogram

spy
plotmatrix

pie
pie3
heatmap
bar

bar3

stem
stem3
geoplot
geoscatter
geobubble

polarscatter
compass
ezpolar
contourc
contourf
contour3
contourslice
feather
surfc

surfl

mesh
surfnorm
meshc
meshz
hidden
fsurf

Other Plot Tools

waterfall
ribbon
peaks
cylinder
ellipsoid
sphere
flow
isocaps
isonormals
isosurface
reducepath
reducevolume
subvolume
fill

fill3
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figure

Z = peaks;
surf (72)

Animation

https://in.mathworks.com/help/matlab/animation-1.html?s tid=CRUX Ifthav

axlis tight manual

ax = gca;
ax.NextPlot =

loops = 40;

'replaceChildren';

F(loops) = struct('cdata',[], 'colormap',[]):
for j = 1:1o0ps
X = sin(j*pi/10) *Z;

surf (X, 2)
drawnow

F(j) = getframe;

end

Panchatcharam
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https://in.mathworks.com/help/matlab/animation-1.html?s_tid=CRUX_lftnav
https://in.mathworks.com/help/matlab/animation-1.html?s_tid=CRUX_lftnav

i[[['l' Best way to learn

* https://in.mathworks.com/help/index.html

Panchatcharam
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Course

TIRUPATI

4\ MathWorks:

Self-Paced Online Courses Search Self-Paced Content

4\ Mathworks

Online Courses Home | My Courses  Online Training Suite

Statistics Onramp
Share Couvsni < Share Certificate & Progress | Quick Reference | Settings [D u] [D] Introduction to Linear Algebra with MATLA!
% o g

Share Course | < Share Cert
Resume course ' 2 P

This course covers the basics of using statistical methods for analysis. Through the use of
visualizations, deseriptive statistics, normal probability distributions, and hypothesis

About this course

Format: Self-paced

testing, you'll analyze the evolution of a finch species on the Galapagos Archipelago.

Course modules

> Introduction 5min

> Visualizing Data 20 min

> Descriptive Statistics 20 min
> Normal Distributions 15 min
> Hypothesis Testing 15 min

> Conclusion 5min

Panchatcharam

Length: About 1 hour
Language: English (change)

Recommended prerequisites

n MATLAB Onramp

Features
= Hands-on exercises with automated feedback
* Access to MATLAB through your web browser

» Shareable progress report and course certificate

Authored By:

Learn the basics of Linear Algebra in MATLAB®, Use matrix methods to analyze and solve
linear systems.

Course modules

> Introduction 5 mi
> Solving Systems of Linear Equations 1 hour
© > Eigenvalue Decomposition 16% | 0.5hours

© > Singular Value Decomposition 11

hours

> Next Steps 5min

About this course
Format: Self-paced

Length: About 3 hours

Language: English (chsnge)

Recommended prerequisites

- MATLAB Onramp

Features
« Hands-on exercises with automated feedback
o Access to MATLAB through your web browser

+ Shareable progress report and course certificate
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Panchatcharam

Courses

Complete the following Courses from MATLAB ACADEMY
MATLAB onramp

 https://matlabacademy.mathworks.com/details/matlab-onramp/gettingstarted
Statistics Onramp:

 https://matlabacademy.mathworks.com/details/statistics-onramp/orst
Introduction to Linear Algebra with MATLAB

 https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-
matlab/linalg

Machine Learning onramp

https://matlabacademy.mathworks.com/details/machine-learning-
onramp/machinelearning

How MATLAB Graphics Work

* https://matlabacademy.mathworks.com/details/how-matlab-graphics-work/otmlhgw

63



https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/statistics-onramp/orst
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/introduction-to-linear-algebra-with-matlab/linalg
https://matlabacademy.mathworks.com/details/machine-learning-onramp/machinelearning
https://matlabacademy.mathworks.com/details/machine-learning-onramp/machinelearning
https://matlabacademy.mathworks.com/details/machine-learning-onramp/machinelearning
https://matlabacademy.mathworks.com/details/machine-learning-onramp/machinelearning
https://matlabacademy.mathworks.com/details/machine-learning-onramp/machinelearning
https://matlabacademy.mathworks.com/details/machine-learning-onramp/machinelearning
https://matlabacademy.mathworks.com/details/machine-learning-onramp/machinelearning

II

TIRUPATI

Course

 After completion of the course Share Both Certificates as a PDF file by clicking

the following link

“\ IVLIALLLY VUL KD~
Self-Paced Online Courses

Online Courses Home My Courses  Online Training Suite

Statistics Onramp

This course covers the basics of using statistical methbds for ¢
visualizations, descriptive statistics, normal probabilify distribut
testing, you'll analyze the evolution of a finch speciegon the Ga

Course modules

> Introduction 5min

v Visualizing Data 20min

Explore your data visually.

Share Module

| pranne

Panchatcharam

W -

Search Self-Paced Content d

Share Course | < Share Certificate & Progress | Quick Reférepce | Settings

Course Certificate Progress Report

Course Certificate

Overall course progress e
Share: Format: Sklf-paced
[ ttps://matlabacademy.mathworks.co Length: AHout 1 hour

m ﬁ Language: [English (change)

Download or print:
NUEUASV IS Mote: PDF link is not shareable.

are progress with another user (e.g., your instructor)

Features

Hande-nn evarricas with aitnmatard faadhark
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e Visit this Course and understand how to read an image (imread command) and
show it as a matrix
 https://matlabacademy.mathworks.com/details/image-processing-

onramp/imageprocessing

 Extract a grayscale image or RGB image and convert it to a matrix format

«  Compute the SVD of this matrix (SVD is learnt from Introduction to Linear
Algebra with MATLAB )

Panchatcharam
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