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Accessing MATLAB

Start a workspace and type matlab

ey NOTE: MATLAB requires a
2 license from Purdue, so this
ic works only when accessing

e b i from Purdue’s campus.

Home My nanoHUE  Resourc

V\/{)rkﬁpt]( e ( 1000x7 5 ]}

Try some simple commands:
>> X=1
>> y:2

ibout this tool | Refresh Window | Popout |

= Color xterm

File Edit  Depug Deskop  Window Help
] @'| % B o o ‘ % E | 2 | Current Directary, | /hame/nanohub/mme >> —27‘? +
Shortcuts [2] How to Add  [2] What's New Z - X y
Current Directory »+ O 2 x Waorkspace |
ot ‘ B - @ To get started, select MATLAR Help or Demes from the H >> eX i t
Al Files £ [Tyoe [size |||== 1
2. config Folder o
I2.ddd Foldar
= dille Folder
12 fltk Folder
I3 fontconfig Folder
I3 icewm Folder
- I3 icewmn-bak Folder
| ion3 Folder
2 iran Enldar




Free Clone: GNU Octave

In your workspace, type octave

anoHUB.org - Middleware: View: Workspace, (1000x750) (10:39 am) - Mozilla Firefox
Edit Wiew History Bookmarks Tools  Help

(at (‘@l https: /fnanchub.org/rw friew /2028207 oo | =workspace-med

| ONLINE SIMULATION
| AND MORE

Vou e et Widlwars  Visw » Workiace (1000350) (1038 a0 /I Runs almost all MATLAB scripts

Workspace (1000x750)

/I Creates plots

Toal About

Missing fancy debugger

nancHUB ™ octave . . TP . T}

GNU Octawve, wersion Z2.1.73 (1486-pc-linux-gnu). MISSIng SImUIlnk tOOIbOX
Copyright (C) 2006 John W. Eaton.

This is free software; see the source code for copylng conditio

There is ABSOLUTELY MO WARRAMTY; not ewven for MERCHANMTIBILITY o

FITHESS FOR & PARTICULAR PURPOSE. For details, type “warranty’

Additional information about Octave is availlable at http:/ S www.

Flease contribute if you find this software useful.
For more information, wisit http:/Ywww.octave.orglhelp-wanted.h

Report bugs to <{bugRoctawve.org? (but first, please read
http:/ Ywww . octave.org/bugs . html to learn how to write a helpful

octave:l> i




Introducing... OCTAVIEw

http://nanohub.org/tools/octaview

c

Hame My HLUB

e Home

3 https:,/fnanohub.ongyt

() nanctUB, 0rg - Resources: O -

| OHLUINE SIMULATION AND MORE
FOR NANOTECHNOLOGY

Members Explong Abaut

Tools + OCTAVIEW

OCTAVIEwW
By I Version 1.8 « pubits
Purdue Unreersdy B0 104 25 O HHG
Secratchpad for Oetave/MATLAR scrnpls L

Bbout

3 complete debig

scnpls and show you the results

=

: VI Quick and dirty

\'| ™ Simple plots

Upload... Open... Save As... “\_, B Scn'pf
# simple matlab script
angle=0:0.1:3.14+10

y=-angle. *sin (angle) o ]
x=-angle. *cos (angle) F‘ll:lt.lplot(y,x) J

plot(y. =)

Plots |  Debug | Console Output |




Using Vectors

Create a series of number like this:

I I —» Xaxis

1.0 1.1 1.2 1.3

Xaxis 1:0.1:5

:|J -/
start with this

increment by this
end with this

Try this:

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

>> Xaxis

4.8 4.9 5.0

xaxis = linspace(l1,5,41)

start with this j
end with this

number of points

Try it with/without the semicolon.
What does the semicolon do?



More Vectors

Suppose you have an irregular spacing:
I I I I —— Xaxis
1.0 1.1 3.0 4.9 5.0

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

N

square brackets jj
comma-separated list of values

Multiply element by element:

et Tools [Deskiop  Wedow  Hep

SSadadsswasns | Try this: [1.0 1.1 ..] [1.0 1.1 ..]

>> y = 2*Xaxis — 2 T
>> plot(xaxis,y)
>> y = 3*Xaxis* is +1
>> y = 3*Xaxi is +1
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Suppose you want to define a matrix, like this:

|7 -1 -1 i MATLAB, that's
a=| 0 0 0| 55 3=[-1-1-1:000
11 1
-1 0 1| i) MATLAB, that's
aT: _1 O 1 >> a,
1 0 1
Try this: Try these built-in functions:

>> a * a’
>> a” * a
> a” *a + 1

>> zeros(3)
>> ones(4)

>> eye(2)
>> a * a” + eye(3)

Matrices

11 1]



Image Processing

Try this:

>>
>>
>>

>>
>>
>>

>>
>>

im =
figure;
imshow(im);

a=[-1-1-1;000;111]
im2 = imfFilter(im, a, “conv?”);
imshow(im2) ;

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

Octave Users:
Works in Octave 3.0
For earlier versions, download imread from

imread(“/apps/matlab/7.9/toolbox/simul ink/simul ink/simulinkteam. jpg’);

|

-1 -1 -1
0 0 0
1 1 1

“conv’
operation

Edge detection!

charcoal effect


http://www.cs.helsinki.fi/u/ahyvarin/kurssi/imread.m�

Matrix Indexing

|t =L -1 i MATLAB, that's
a= (1’ 2 O >>a=[-1-1-1;000:;111]
Try this: Try this: Try this:
>> a(l1,1) >> a(l,1:3) >> a(2,2) = 3
>> a(2,1) >> a(l,:) >> a

>> a(l,2) L

Lﬁ whole row
column index

row index Pick apart image pixel by pixel...
>> 1m(1,5)
>> im(3, :)
>> im(1:100, 1:100)



Back to Plotting

Try this:
>> rv = im(3, :, 1) R e
Lﬂ first component: rgb -_

all column elements |

row index £ Il
>> plot(1:length(rv), rv, “r’) J EQLQJ@
>> title(“row 3 from 1mage’) (I T e B B
>> xlabel (“pixel 1ndex?)

>>
>>
>>
>>
>>

ylabel (“color value?”)

hold

gv = Im(3, -, 2)
plot(1l:1length(gv), gv, “Q9’)
legend(“red”,’green’)
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Try this:
>> clf

>> plot(1:length(rv), rv, “r:o”)

Red
Green
Blue
Cyan
Magenta
Yellow
Black
White

=S XK s 0O00T0QAQ =S

red, dotted line, circles

- Solid line (default)
—— Dashed line

: Dotted line

—-. Dash-dotline

—

o
U

* O

oSO ANV >2Q 0 X

Plotting Options

Plus sign

Circle

Asterisk

Point

Cross

Square

Diamond

Upward-pointing triangle
Downward-pointing triangle
Right-pointing triangle
Left-pointing triangle
Five-pointed star (pentagram)
Six-pointed star (hexagram)
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Functions

file: edgematrix.m

% returns edge detection matrix of size n
% orient 1s "horz" for horizontal edges, and "vert" for vertical
function m = edgematrix(n,orient)
half = floor(n/2); S~
n = 2*half + 1; \T
for 1=1:n
for J=1:n
iIfT strcmp(orient, "horz*®)
m(i,j) = j-half-1;
else
m(i,jJ) = 1-half-1;
end
end
end

M 7

im2 = imfilter(im, edgematrix(5,’horz”), “conv’);

12



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")

m(i,j) = j-half-1; B L
else 0 -2
m(i,jJ) = i-half-1; -1
end 0

end
end 1
2

-2
-1
o)
1
2

-2
-1
0]
1
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 jJ=1:n ~ ~
iIT stremp(orient, "horz®) -1 0 1
m(i,j) = J-halt-1; m=|(-1 0 1 | “horz"
else -1 0 1
m(i,j) = i-half-1; —— - -
end (-1 -1 -1
end -
end m = 0 0 0 anything else
1 1 1

14



Programming the MATLAB Way

file: edgematrix.m

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

% returns edge detection matrix of size n
% orient i1s "horz" for horizontal edges, and "vert" for vertical
function m = edgematrix2(n,orient)

half = floor(n/2);

o0 = ones(2*half + 1);

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

iIT strecmp(orient, “horz*) -1 [:1 1 1] -1 -1 -1
m = m* o) = o) o) o)

end 1 1 1 1




Simple Input/Output

file: hello.m

% prompt for a phrase and say '"hello™

disp("Who are you?"); o

name = i1nput("Enter your name: ',@; String Iinput

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(fid);
>> hello
//' Who are you?
Use script name as a Enter your name: Michael
command to invoke 5”7?" J/AO//L{r hagi-; 43
- ello, Michael
the script Enter a file name: info.txt

16



Other Resources

Tutorials at MathWorks

Astrdermting the e of megiyg aod s

Products & Services |

Industrins Acadmmin

Company

MATLAB DOs and DONTs

Student Center MATLAR Tutorial

Main Page

PATLAR & Simulink
Student Yersion

e 10 MATLAR. Choose & MATLAN 1mial 4e BiIver FeBiurcs That matches yirer larmsng Brie

PATLAR Tutosial Dptians

Got Pricing and
Purchase Studant
Version

—_—

s MATLAD

Matlab DOs and DON'Ts

Dmitri Nikanav
& Lree o -

“the unrepentant Matlab programmer®

Dmitrl. e Nikonoy

kel.com

@ e T
T e
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http://nanohub.org/resources/1279�
http://www.mathworks.com/academia/student_center/tutorials/launchpad.html�

Assignment #3: Spirograph plot

Spirograph equation:

Z(t) — ei27zn1t -+ ei272'n2t + ei272'n3t

See theory at

e Eox

Where t has 1,000 points along [0,1]

Plot:
real(z) = x
imag(z) 2 vy

In MATLAB/Octave:

t = linspace(0, 1, 1000);

z = exp(1*2*pi*nl*t) + exp(i*2*pi*n2*t) + exp(1*2*pi*n3*t);
plot(real(z),i1mag(z));
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http://linuxgazette.net/133/luana.html�
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