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Introduction (2/2)

Matlab features can be used for:

— A visual interface between numbers, vectors,
matrices (data)

— Plotting correlations between inputs

— Digital Signal and Image processing

— Surface (area) contour

— Frequency spectrum visualization

— Simulation of communications systems
— Etc.




Scalar, Vector and Matrix
Concept Review

e Scalar: Vector 1x1 element
— A scalar will be plotted as a single dot? True or False?

* Vector: Scalar or a collection of them in an array by 1xn
or mx1 elements, where n, m are integers.

— A vector will be plotted as a single dot? Right?

* Matrix: A collection of vectors. For convention, a matrix
Is denoted with capital letters.

— What will a plot of a matrix look like?




Scalar, Vector and Matrix (2/3)

e Why *“:; ([* ‘are Important???
— Plot commands require vector or matrix dimensions
agree. (Debug!!)

e Watch colon, semicolon and bracket notation
when you perform a vector or matrix!

 Colon: can be use for producing row vectors:
e >>a=1:4 gives the vectora=1234




Scalar, Vector and Matrix (3/3)

e Bracket: used to denote a vector with certain

elements:
e >> p=[1 4] gives the vectorb =1 4
e >> c=[1:4] gives the vectorc =12 34

e Semicolon: used to separate rows or columns

e >> d=[1;4] gives the vectord =1 7
4

 Don’'t know how to use them?
— Type “help\matlab\elmat”




Math operators in plots & graphs

e Dot operator .’

— Matlab performs an element-by-element
operation

— Example: C = A ./ B Is the matrix with
elements c(1,)) = a(l,))/b(l,))

e Should | watch the dot operator if | want to

perform a multiplication, division,

summation or subtraction? Yes, no? Why?
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Types of Plots available in Matlab

Matlab can construct a wide variety of 2D & 3D
plots without any programming required on your
part.

Some of the 2-D plotting functions are

e plot . Create a linear graph
 loglog . Create a logarithmic graph

e semilogx . Create a semi-log scale plot

e polar . Create a Polar coordinate plot
e subplot . Create plots in tiled positions
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Types of Plots available in Matlab(2/5)

Line Graphs Bar Graphs Area Graphs Direction Graphs Radial Graphs Scatter Graphs
plot bar (grouped)
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Types of Plots available in Matlab (3/5)

Some of the 3-D plotting functions are

e plot3 : Create plot lines in 3-D space
e mesh : Create a 3-D mesh surface

o surf . Create a 3-D colored surface
e fill3 . Create a filled 3-D polygons

CReSIS

11 of XX



Types of Plots available in Matlab (4/5)

Line Graphs Mesh Graphs and Bar Graphs ~ Area Graphs and Constructive Objects Surface Graphs Direction Graphs Volumetric Graphs
plot3 mesh pie3 surf quivers3 scatterd
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e Again, for example, by typing ‘help mesh’ we can access
the help menu with a description of how this function
works.
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Types of Plots available in Matlab (5/5)

Graph notation

o title ; Label the graph title
o Xlabel Label the x axis
o gtext Place text where the mouse

IS located




Example: Stem command

« Matlab assumes continuous signal
(sequence)

 What about if | want to plot a discrete

sequence”?
o stem(X,y)
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Example: Stem command (2/4)
)illc;-p?:p?/lSO:pi;
X2=-pi:pi/20:pi;
b1=5*sin(x1);

b2=5*sin(x2);
subplot(2,1,1),plot(x1,b1),grid on

subplot(2.1,2)stem(x.52) grid on | ﬂﬂm WT%




Example: Stem command (3/4)

0.
Random Sequence 00 m10 2(q)JA 3(? 400 50 60 70 80 900 ?00
B 5 T T . B RS T | | \ I
clear all;clg;clc O%m od o 9 |

subplot(3,1,1);stem(rand(100,1))

subplot(3,1,2);stem(10*rand(100,1)-5) /Z

subplot(3,1,3);stem(hist(10*rand(100,1)-5))
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xample: Chirp waveform used for
pulse compression (4/4)

(offset,0,0)
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Matlab demo window for graphs

File Edit “iew Go ‘Web ‘Window Help

Help Mavigatar

4= = % & Findinpage:

| MATLAB Demo: grafzdz [+ ]
Cortents Demos Favorites
S | Yiew code for graf?d2 Run this demo
[ Desktop Environment
(23 matrices 3-D Plots

3 Mumerics
=1 Graphics
@ Cwverviewe of Features {plavhack)
g 2D Plots

graf2d? Demonstrates XY¥YZ plots in MATLAB.
This window lets wou sSee a variety of surface
plots in MATLAE by siwmply pushing the
buttons on the right =side of the window. The
conmands that generate the plots are shaown

- Transparency in the MiniComwand Window.

- wolume Visualization

If yvou like, wou can even directly edit the
- Splash Screen Plot

cormmands in the MiniCommwand Window.

Type control-recurn to execute code in the
i- Klein Bottle Example MiniCommand Window.

i- Teapot

- Wibrating Logo

Run this demo
= Lorenz Attractor Animation

J- Plots of Complex Functions
i Visualizing Sound
J- Line Plotting
3-D Surface Plots
- Axis Properies
i- Axis Aspect Ratio
- Earth's Topography . & y =
Just type: ‘demo’ in the command window
- Examples of Images and Colormaps
J- Viewing a Penny

i- Fourier Series Expansion

- Map of Complex Functions
3 Language

L3 Automation Client Interface (COM)
3 Gallery

[C1 More Demos

ﬂ MATLAB Report Generatar

-k Toolboxes

& simulink

H Blocksets

L]
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Matlab demo window for graphs (2/4)
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Matlab demo window for graphs (3/4)

MiniCormard “window

% Meszh Plat of Peaks
z=peakz{Zh];
rieshlz);




Matlab demo window for graphs (4/4)

Contour

Cluiver

MiniCaommatd ‘Wwindow

% Surface Plaot of Peaks
z=peaks(25);

surf(z):

colormapljet];
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