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Start a workspace and type matlab

) nanoHUB - Mozilla Firefox
File  Edit view History EBookmarks  Tools

Help

@ - - @ ﬁ |L| https: v .nanohub. orgfindesx

.php?option=coy

m_muiview=125540&appnum=1&appname=workspace-med&appcaptiol

online ﬂmuluhon und more

¢ nanoHUE Ry

Workspace (1000x750)
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Accessing MATLAB

NOTE: MATLAB requires a
license from Purdue, so this
works only when accessing
from Purdue’s campus.

About: this tool Refresh Window Paopout

=" Color xterm

File Edit Dehug Desktop Window Help
0 E’:| X B oo ‘ B E | 2 | Current Directong |jh0mefnan0hubjmmc

Shortcuts [ How to Add  [F] what's New
Current Directory » O 2 x | Workspace

oF & | B - @ To get started, select MATLAB Help or Demas from the H
Al Files & [Type [siz || = |
3. config Folder
.ddd Folder
= . dille Folder
3 itk Folder
(=} fontcenfig Folder
Folder
Folder
Foldar
Eolder

Try some simple commands:

>>
>>
>>
>>

x=1
y=2

=2*X + Yy
exit
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Free Clone: GNU Octave

In your workspace, type octave

%) nanoHUB. org - Middleware: View: Workspace (1000x750) (10:39 am), - Mozilla Firefox
File Edit Yiew Higtory Bookmarks Tools Help

é - G X N @https:f{nanohub.Drglmwﬁriew[zuzazu?hmI:workspace—med

nanoHUB.org s

Middieware » View » Workspace (1000x750) (10:38 am) |Z[ Runs almost all MATLAB scri pt S
Workspace (1000x750)
VI Creates plots

Missing fancy debugger

nancoHUB ™ octave . . wo" . "

GHU Octawve, version 2.1.73 (i486-pc-linux-gnul. MlSSlng SlmU||nk tOOIbOX
Copyright (C) 2006 John W. Eaton.

This 1g free software; see the source code for copyling conditio

There is ABSOLUTELY MO WAREAMTY; not ewven for MERCHAMTIBILITY o

FITNESS FOR A PARTICULAR PURFOSE. For details, tuype “warranty’

Additlional information sbout Octawve 1s awvallable at http: A www.

Flease contribute 1f you find thls software useful.
For more information, wislt http:/ weww.octave.orgshelp-wanted.h

Report bugs to <bugBoctave.orgd> (but first, please read
http:/Awww . octave.orgsougs . html to learn how to write a helpful

octave:1> |
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Using Vectors

Create a series of number like this:

1.0 1.1 1.2 1.3

L
%
L

Xaxlis

start with this
increment by this ——
end with this

Try this:

>> xaxis = 1:0.1:5;
>> length(xaxis)

>> xXaxis

PURDUE
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| | —  Xaxis
4.8 4.9 5.0

xaxis = linspace(1,5,41)

:|J _J
start with this
end with this

number of points

Try it with/without the semicolon.
What does the semicolon do?
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Suppose you have an irregular spacing:
| | | | —— Xaxis
1.0 1.1 3.0 4.9 5.0

xaxis = [1.0, 1.1, 3.0, 4.9, 5.0

- J

square brackets —T
comma-separated list of values

Multiply element by element:

Fie K Yiem jnsent Tosls Deskiop W

DeRe:tscoeaBnG Try this: [1.0 1.1 ...] [1.0 1.1 ..]

>> y = 2*xaxis — 2 X ")
>> plot(xaxis,y)
>> y = 3*Xaxis* is + 1
3*xaxi is +1

>> Yy

DURDUE BLElS I
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Suppose you want to define a matrix, like this:

-1 -1 -1 in MATLAB, that's

a=| 0 0 O >a=[-1-1-1;000;111]
1 1 1

-1 0 1 iy MATLAB, that's
a.T — _1 O 1 >> a)
-1 0 1
Try this: Try these built-in functions:
>> a * a’ >> zeros(3)
>> a’ * a >> ones(4)
> a” *a+ 1 >> eye(2)
>> a * a’ + eye(3)
IT-P ;égc" e &
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Image Processing
Try this:

>> im = Imread(“/apps/matlab/7.5/toolbox/simulink/simulink/simul inkteam.jpg’);
>> figure;
>> gmshow(im);

-1 -1

0 0
>a=[-1-1-1;000;111] 11
>> im2 = imFilter(im, a, “conv’); <conv’
>> gmshow(im2); operation

>> im2 = imfilter(im, a*a”, “conv’);
>> imshow(im2); R et

Octave Users: charcoal effect

! Works in Octave 3.0
For earlier versions, download imread from L

IT-P i
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Matrix Indexing

|7 oL =L in MATLAB, that's
a=| 0 0 01 s 3=p[-1-1-1:;0007;111]
1 1 1 |
Try this: Try this: Try this:
>> a(l,1) >> a(l1,1:3) >> a(2,2) = 3
>> a(2,1) >> a(l,:) >> a
> a(l’LE) LLwhole row
column index
row index Pick apart image pixel by pixel...
>> 1m(1,5)
>> 1m(3, :)

>> 1m(1:100, 1:100)

PURDUE IR S0 1
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Back to Plotting

Try this:
>> rv = Im(3, -, 1)

Lﬁ first component: rgb
all column elements

row index 3o | .{. :-

>> plot(l:length(rv), rv, “r?) o ﬁﬁ“#j,
>> title(“row 3 from image’) L
>> xlabel(“pixel 1ndex”)

>> ylabel(“color value?)

>> hold

>> gv = 1m(3, :, 2)

>> plot(1l:length(gv), gv, “g’)

>> legend(“red’,>green’)

PURDUE BRI E] % %gm o
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Plotting Options

Try thlS DEES| & f“s w08=o
>> clf y
>> plot(1l:length(rv), rv, “r:o’) \¢ &
-/ °" L % -
red, dotted line, circles _4__:‘:: @ Yo
r Red - Solid line (default) + Plus sign
g Green —— Dashed line 0] Circle
b Blue - Dotted line * Asterisk
c Cyan —. Dash-dot line ] Point
m Magenta X Cross
y Yellow S Square
k Black d Diamond
w  White N Upward-pointing triangle
Vv Downward-pointing triangle
> Right-pointing triangle
< Left-pointing triangle
p Five-pointed star (pentagram)
h Six-pointed star (hexagram)

PURDUE BRI E] % %gm o
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Functions

file: edgematrix.m

% returns edge detection matrix of size n
% orient i1s "horz" for horizontal edges, and "vert® for vertical
function m = edgematrix(n,orient)

half = floor(n/2); WJ\——/

n = 2*halft + 1;
for 1=1:n
for J=1:n
1T strcmp(orient, "horz™)
m(i,jJ) = j-half-1;
else
m(i,jJ) = i1-half-1;
end
end
end

on U
im2 = imfFilter(im, edgematrix(5,’horz”), “conv’);

PURDUE BRI E] % %gm o
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file: edgematrix.m

% returns edge detection matrix of size n
% orient i1s "horz" for horizontal edges, and "vert® for vertical
function m = edgematrix(n,orient)

half = floor(n/2);

n = 2*half + 1;

for 1=1:n
for j=1:n
1T strcmp(orient, "horz™) j >
m(i,j) = j-half-1; 3 _
else i -2 -2 -2 -2 =2
m(i,j) = i-half-1; 1 -1 -1 -1 -1
end O 0 O 0 O
end 1 1 1 1 1
end
v L 2 2 2 2 2
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Conditionals

file: edgematrix.m

% returns edge detection matrix of size n
% orient i1s "horz" for horizontal edges, and "vert® for vertical
function m = edgematrix(n,orient)
half = floor(n/2);
n = 2*half + 1;
for 1=1:n
for j=1:n _ _
iIT strcmp(orient,“horz®) -1 0 1
m(i,j) = j-half-1; m=|-1 0 1 “‘horz*"
else -1 0 1
m(i,j) = 1-half-1; —— - -
end (1 -1 -1 |
end m = 0 0 0 anything else
end d 1 1

IT-P "
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Programming the MATLAB Way

file: edgematrix.m

% returns edge detection matrix of size n
% orient i1s "horz" for horizontal edges, and "vert®" for vertical
functj} rix(n,orient)

% returns edge detection matrix of size n
% orient 1s "horz" for horizontal edges, and "vert®" for vertical
function m = edgematrix2(n,orient)

halft = floor(n/2);

o = ones(2*half + 1);

m = [-half:half]" * 0(1,:) - ~ _

1T stremp(orient, "horz*®) -1 [:1 1 1] -1 -1 -1
m=m" 0] = 0] O 0]

end 1 1 1 1

Fian R
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Simple Input/Output

file: hello.m

% prompt for a phrase and say "hello"
disp("Who are you?"); o
name = 1nput("Enter your name: ',<::»e String Input
age = 1nput("Enter your age: "); = Numbers and
_ other stuff
mesg = sprintf("Hello, %s!*", name);
disp(mesg);
file = Input("Enter a file name: ","s");
fid = fopen(File,"w");
fprintf(fid, "%s 1s %d years old\n", name, age);
fclose(Tid);
>> hello
//' Who are you?
Use script name as a Enter your name: Michael
command to invoke iﬁiﬁr.VZHfhagii 43
the script erro, mrcnael:
P Enter a frle name: info.txt

IT-P

U

9



- d— ,_H..Hub Técﬁ?‘inl

® ‘-iRosen Center fnr Advance tﬂmputing
ol g _ /f ’_:?, f-'}r,":fff

Other Resources

Tutorials at MathWorks
http://www.mathworks.com/academia/student_center/tutorials/launchpad.htmi

MATLAB DOs and DONTSs
http://nanohub.org/resources/1279

Student Center MATLAB Tutorial

Fain Page
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