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Introduction to Matlab

MATLAB
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7 Partition of Domains, intervals

Create an x-array (row-vector) of samples between 0 and 1
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" Plot of One-dim function:plot(x,fx)
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Plot the function sin(x), plot(fx):default x-axis

linspace 4alas s ydl alatiall ¢ g jaill Jleainy Ala o

Create an x-array of 50 samples between 0 and 27.

>>x=linspace(0,2*pi,50); sin(x) Al L) s

Calculate sin(.) of the X-array

>>fx=sin(x);

Plot the fx-array

>>plot(fx)

x=linspace(0,2*pi,50= Liail) 3ae ); Akl dlaaical) L83l a3e jelay
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4 Plot the function exp(-x/3)sin(x)

Ol A Jsall @ pal dasal) 44 k) g [inspace  dalis il alatiall o jadll Jlaaiuly au )l

>>x=linspace(0,4*pi,100);

Create an x-array of 100 samples between 0 and 4.

MatLab OUTPUT: ERROR

Calculate sin(.) of the x-array

>>y=sin(X);

-x/3

Calculate e *’° of the X-array

>> x=linspace(0,4*pi, 100);

>> y=sin(x);

>> yl=exp(-x/3);

> y2=y*yls

222 Error using ==> mtimes

Inner matrix dimensions must agree.

>>yl=exp(-x/3);

Multiply the arrays y and y].

>>y2=y*yl;

mtimes Error is *

Inner matrix dimensions must agree:
The matrices y and y1 have different
dimension. So How to do!!!
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Plot the function exp(~x/3)sin(x)

“*”d:é cc.cc‘}A)Mdi - “;A C-\M\A@d\}ﬂ\u)as“ I S\ZA..)JH\

Multiply the arrays y and yl Correctly

>>y2=y.*y1,;

Plot the y2-array

>>plot(y2)
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Plot the function exp(=x/3)sin(x)

>>plot(x,y2)

Jaal sy >>plot(y2) dwal e Yoy

>>plot(X,y2)
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(x, exp(-x/3)sin(x))

J4

x=linspace(0,4*pi, 100);
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Editing of graphs,line type
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4 Editing of graphs

The plot function is used to draw

the relationship between x and y. Specifier Marker Type Specifier | Color
Format:
>>plot(x, y, 'Specifier”) . Cross t Red
'square' or s Square g Green
"diamond' or d Diamond _ﬁ Blue
" Upward-pointing triangle
Specifier |Line Style “ Cyan
Downward-pointing triangle
- Solid line (default) m Magenta
> Right-pointing triangle
— Dashed line —— Y Yellow
< Left-pointing triangle
. k Black
Dotted line "pentagram' or p | Five-pointed star (pentagram)
— Dash-dot line "hezagram' or h | Six-pointed star (hexagram) W White
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4 stem(.) & stairs functions
>>x=linspace(0,4*pi,100);
>> yl=exp(-x/3); y=sin(x);
>>y2=y.*yl;

>>stem(X,y)

>>stem(y);
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Display Facilities, title and lables

sl A sie ;) s Al g M & e

xlabel(¢.”) for x-axis

>>xlabel(*x (secs)’)

Adding a ylabel(“.”) for y-axis

>>ylabel(‘exp(-x/3)sin(x)")

Adding a title(‘THE TITLE”)

>>title('THE FUNCTION')

All together

>>xlabel(*x (secs)’);
>>ylabel(*exp(-x/3)sin(x)’);
>>title("THE FUNCTION');
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Display Facilities,Fonts and Size,Legend
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THIS IS SINUS FUNCTION
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Plot of more than one function: plot(x, fx, y, fy)

Create an x-array and y-array of 100 samples between 0 and 10x, then we plot in the
same figure using the command “hold on” the functions f(x) and f(y) using the
solid line for the first one and the dotted plot for the second one.

x 10*
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Surface Plot

@ Mostafa ZAHRI




e

Curve in 3dim space

>> plot3(t,x,y) is in general used in the
form plot3(vector , vector, vector) to
draw a three dimensional coordinate

system of points. Between these points
Matlab interpolates the curve in the
three dim space.

@ Mostafa ZAHRI




e

First 3dim surface plot

>>sphere(20)
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>> cylinder(ZO)
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4 Generating a meshgrid and plot of 3dim function A




4 Generating a meshgrid and plot of 3dim function N

Mesh Plot
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4 Surface and Mesh Plot

Mesh Plot Surface Plot

o
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Mesh Plot
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Surface Plot
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Pcolor Plot
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4 Surface plot with shading and colormap
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Surface Plot
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Contour Plot

Contour Plot
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4 Plot3, plot, three dimensional plot

Bdim lime Plot 3Bdim dot Plot
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How to use the command:
subplot(number of rows,number of colums, position of the graph)
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Flat Shading Faceted Shading Interpolated Shading
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Image Manipulation

~I8 %
»




4 Image Manipulation

To read an image, use the imread
command. 50
Example: read an image file named

100
‘c: \test.jpg’ and store it in matrix A.

>>A = imread(‘haram.jpg’);

To display an image, use the following

command

>> imshow(A);
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Statistics with Matlab
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Generate an vector of 1000
normally distributed random
Numbers and the hist(y) command

draw a Histogram with 10 classes

>>y = randn(1000,1);
>>hist(y);

hist command draw a

Histogram with 20 classes

>>y = randn(1000,1);
>>hist(y, 20);
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4 Bar Graphs

The follovving program is used for Drawing a

default Bar Graphs using red color

The follovving program is used for Drawing a Bar

Graphs using megenta color and bar style
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Learning More : Plotting - General Commands

™

9.

NSO WD

creates a new figure window

defines multiple plots on a single page
defines plot title text

X axes label text

y or z axes label text

puts text at specified coordinates

defines the axis limits

creates a colorbar

defines type of shading (faceted, flat, interp)

10. use to define properties of the axis or figure
11. returns handle to current plot axis
12. returns handle to current figure
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Learning More 2: D Graphics Functions

9.

OoF o O - ol OF =

linear plot of lines, points or symbols
filled 2D polygons

log-log scale plot

log (x-axis) - linear (y-axis) plot

log (y-axis) - linear (x-axis) plot

bar plot

Linear plot with error bars

Function plot

histogram

10. polar coordinate plot
11. angular histogram plot
12. stairstep plot
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Learning More: More 3D Graphics Functions

N s

8.

9.

Plot lines and points in 3D space
Filled 3D polygons in 3D space
contour data in 2D or 3D space
checkerboard color plot in 2D
vector plot in 2D or 3D

Stream lines in 2D or 3D

Mesh surface in 3D, with
contours or zero plane.

Shaded surface in 3D

Display surface normal vectors.

10. Generate a cylinder or sphere.




Learning More: Help

Remember the help command
MATLAB help pages:
e describe how to use functions and gives examples
e provides theory behind more complex functions
Getting Started
MATLAB Functions Listed by Category
MATLAB Functions Listed Alphabetically

MATLAB Reference Guide, User’s Guide
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