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s is what MatLAB looks like:

MATLAB R2013b ) Figure 1 Editor - /Volumes/DATA3/S/sahyuns/14-15 Courses/F14 360 Optics/MatLAB-SciLab files/MatL
' Search Documentation File Edit View Insert Tools Desktop Window Help bl EDITOR PUBLISH CEHL OB E
DEadse b AKAUDL- 2 08 nO
- N ~ i d Find Files &
= New Variable Analyze Code Community d . 8
E "fr_‘ J LqJ Find Files. L% HES 30 ble g y E {5} Preferences @ g - sing songthe X a I{"—L‘ =] H (&l compare ~ D @ &) Run section k}
pen Variable v Run and Time Request Support ray propagating along the X axis. = EDIT | NAVIGATE i
New New Open |_compure Impore  Sme tavous sacran el New Qe sme S L ML
Serpt T . Data  Workspace [/ Clear Workspace v (7 Clear Commands v v ~  dpAdd-Ons v =] lv| ~
e \ e ! cone \ R e . [smeacrons | o
@ & (5 5 [/ » Users » sahyun » Documents » MATLAB - P JNEBfieldzcolorm gl -
® Command Window ® Workspace ® g %EM wave propagation.m -
p . 2 %Kenyon fig. 1.1 p.6
g >> EBfieldzcolor Namecsy lalus Min el Max, 3 %EM wave propagating along the X axis.
Wavelength (nm) = 550 4 %E field is along the z axis (E_0z")
Press 1 to continue, 2 to clear graph and @ to exit: 1 5 %B field is along the y axis
Wavelength (nm) = 700 - 6
Jfx Press 1 to continue, 2 to clear graph and @ to exit: ;e 7
N 8- clf();
3 9-  clear;
w 10
ihll= while(1)
12
13 - wavelength = input(‘'Wavelength (nm) = ');
14 - k = 2xpi/wavelength; %wave vector
15- | c=1; % speed of light
16 - |E_@ =1; % Electric fie
)= B_@ = E_0/c; % Magnetic
1000" -1 B Field (Y axds)
Distancein nanometers (X is) %xin = starting point f 1
= xin = 0;
szfi = ending point
o xfi = 1000; 5
O m m a n - | x=xin: (xfi-xin)/1000: x1! 1oL 001
%Remember: E X B = direc
- | E=-E_@%sin(k#x); %E 1

- | B=(B_@)*sin(kx); %B 1

%This is to set the axes

7 Command History ®
INAOW 5
[

- 8/26/14, 3:02 PM =%
lensmatrixfunctionplot
N_slit_diffraction

%set color response peak for r, g, b values (in nm)

5
10 = rmax = 680;
20 - | gmax = 550;
y 00 = bmax = 410;
v %-- 9/1/14, 2:39 M - %This sets the relative red, green, and blue color levels roughly
y = datasample(l qm o & - + '\ o s o - scorresponding to the wavelength. We have a slightly broader sensitivity to| | l
y = datasample( = r = exp(-(4x(wavelength-rmax)/(rmax))"2);
Det VvV randperm(15) = g = exp(-(5%(wavelength-gmax)/(gmax))~2);
randperm(15,2) | = Search Documentation - b = exp(-(6x(wavelength-bmax)/(bmax))~2);
randperm(15) 2 - sfprintf('r = %9 g = %g b = %g \n', r, g, b);
randperm(15) " £
Select a v rag"dzpel:"‘sz)vu A 8 MATLAB % Plot EM wave
%= 9/2/14, 2: Getting Started  Examples _Release Notes splot3(z,y,x);
EBfieldzcolor - | hold on;
550 > Language Fundamentals - | plot3(x, yaxis, E, 'Color’', [r, g, bl); % Plot E field
1 Syntax, operators, data types, array indexing and manipulation plot3(x,B,zaxis, 'Color’, [r, g, bl); % Plot B field
700 — : S S =
Waiting for input > Mathematics |
Linear algebra, basic s'ausHme Inpls, Fourier transforms, and other mathematics
> Graphics

Two- and three-dimensional plots; data exploration and visalization techniques, images, printing, and graphics objects

> Programming Scri}yf a Fg!wﬂd OW
g, debuglin:

Program files, control flow, &3t

> Data and File Management
Data import and export, workspace, files and foders

> GUI Building




An alternative is SciLAB

Scilab Download Resources Community Projects Development

I scilab Console
File Edit Control Applications ?
ZE ADD e ==K e

?ax

Download Scilab —

Version 5.5.0 « Mac OS X - 64bits  135.49 MB = 1 [Startup execution:

Other Systems - loading initial environment

~-->a=rand(4,4)
a =

column 1 to 2
Open source software for numerical computation
PUPPPTTTr—

News 06/3/2014 - ArcelorMittal, new partner of Scilab Enterprises 07/30/2014 - A .3

o
3

Scilab

Scilab Enterprises, official publisher of

Sc"ab Scilab software, also offers dedicated Overview
. services for all its users: support, New in Scilab 5.5.0
enterprlses consulting, migration, training, Xcos
development and implementation of Features
specific applications.. Gallery
System
requirements
Open Source Ed Quality
Scilab is open source software Scilab is widely used in secondary
distributed under CeCILL license. and higher education institutions for ‘
Many other third-party projects are teaching mathematics, engineering
also available. sciences and automatic control ‘ .
engineering. ’ Name scilab-5.5.0
‘ Kind Application
To donate Size 337.7 MB

http://www.scilab.org (FREE!!




Scilab 5.5.0 Console

EA=SIHESEE] 5] @@

File Browser 2 2 X Scilab5.5.0 Console 2 2 X Variable Browser 22X

Graphic window number 0 EBfieldzcolor.sce (/Volumes/DATA3/S/sahyuns/14-15 Courses/F14 360 Optics/MatLA

MEIEAEIE o[ X[E[0[2[E]E][>]B]E&]

EBfieldzcolor.sce (/Volumes/DATA3/S/sahyuns/14-15 Courses/F14 360 Optics/MatLAB-Scilab files/SciLab/EBfieldzeo|

Graphic window number 0 2

‘Command History 2?2 X
or| -29/05/2014 13:18:14

mark. backglo\.rd = - // --02/06/2014 14:40:27
Temporary ltems foreground ’
TheFindByContentFolder background

£1 = ;
x=xin: (x£1 xin)

, \ rotation_angles = [35,45] Name Value Type Visi...
B3] |/Users/sahyun/ v || # | |10g_flags = "nnn® A 1x1] cyp local | snell_law_table.sce 3
e— tight_limits = "off" a x11 Gra.... loca
Name = data_bounds = [0,-120,-120;1000,120,120] 25 |[) 0.0...|Dou...| local 1
[ sahyun zoom_box = [] = 0.813|Dou...| local %
& . margins = [0.125,0.125,0.125,0.125) == | 0.801| Dou...| local g
auto_margins = "on
> .Appllcatlons axes_bounds = [0,0,1,1] glbmax | 410|Dou...| local 2
» Calibre Library max | S Dou local 7
> Desktop auto_clear "off" rmax | 680|Dou. jocal| 8|clf();
§ = o 100 9 [clear;
> Documents auto_scal (Bt g |zaxis | 1x Dou local 10
> ; trllvaxis | 1x Dou...| local 11|while(1)
axis_color = 4 - 1z
» X Dou...| local, 13|wavelength = inpu ):
> - o x1...|Dou...| local 14 -Aaveleng[h
> 1x1.../Dou...| local
> PP g(x 1x1...|Dou...| local
> gHxfi [le+..[Dou... local|
>
>
>
>

v //--01/09/2014 14:48:09

Random_10 = grand(1, "p . 0*sin(k*x);

|- TheVolumeSettingsFolder arc_drawin = *lines"
B 2 i waves.sav clip state = -ofer Random 5 = Random_LC
| [clip_box = [] andom_! andom_
|| matlab_crash_dump.28999 user_data = () Random_15 = grand(1, “p
tag = Random_16 = grand(1, "p x0;
t(a, "grid®, (100 100]) //7Dlsplagggr1d line Random_16 = grand(2, 'p 0
Wrong value for 'grid’ property: Must be -1 o _ Random.9 = Random_1¢ 32 o = 550:
at line 55 of exec file called by : v [/ --02/09/2014 14:35:06 | S i
/EBfieldzcolor.sce') 600 38
T while executing a callback 39
&, P e ——
c itive [ 41|g = exp(-(>* (wavelength-gma;
M Case sensitive | | R... b = exp(-(5* (wavelength-bma

Help Browser

7

param3dl (X, yaxis, E
49|param3dl (x, B, zaxis);
s50|param3dl (x, yaxis, zaxis);
51|a=gca() ;

“»

=(xin, -E_0*

e
set(a,

[ Scilab Help

Bl scilab Hom S : o
> (i scilab C1[EY) The Free Platform for Numerical Computation EH Ry |
» [ Differential calculus, Inte 60|vlabel ( B . lr, g, b))

Scilab Home page | Online help | Wiki | Bug tracker | Forge | Mailing list archives | ATOMS | File exchange bl)

61[z1abel ( (r, g,

» (i1 Elementary Functions

» ([ Linear Algebra

» (& Interpolation

» (L] CACSD (Computer Aided

Scilab help >> Homepage

-
ch= input (
7[if ch ==

» (3 Polynomials What's new in Scilab 5.5.0? aisdlEeak
» [ Signal Processing clf();
> [l FFTW

) ) GUI creation capabilities have been refactored:
» [ Special Functions

» {33 Randlib @ Improvements on figure creation functions with new properties.
@ New uicontrol styles: tab, layer, spinner.
> . AR"_Ok_n PACKage (ARPA( @ New uicontrol properties.
> [ statistics ‘@ Uicontrol positionning and resifling dn be miaged using layouts.

» [ Sparse Matrix

» (31 Optimization and Simula I

> (30 UMFPACK Interface (spat This release also includes new sets o fundiio!
» (@ Genetic Algorithms @ HDFS module allowing to read /write HDFS files and datasets.
9 @ Java external objects interfacijto tRiirectly with Jhva objects from Scilab. For more information,

» [ Simulated Annealing see the tutorial.
» (1 XML Management @ Function getURL to retrieve /real ef th rotocols.
» [ HDFS Management @ Possibility to translate Scilab ex®rnafnodul®s

@ MPI capabilities available in Scilab source tree (not activated by default).

» [ Files : Input/Output funci @ New erfi and dawson special functions.

» [ Input/Output functions @ New daskr solver in Scilab and Xcos.

» [ Graphics

4 g Graphics : exporting anc New graphics features aiming at improving Scilab usability and capabilities have been integrated:
> Gul

@ Improvements of Matplot function capabilities in order to display images in true colors.

> [ Data Structures ‘@ Management of lighting on 3-D graphics.

» [l Parameters - New interactions on graphics enabling to edit graphics handles directly on figures using the mouse.
» (i Boolean @ Datatips features rewritten as native Java code.

» G Integers # Customization capabilities on axes and ticks with dedicated properties.




Key differences between MatLAB and SciLAB

TN atias SciLAB ‘l

Price

Comments
Pi
Functions

Graphing

Help support

$100 (student)

%
pi
Separate files

More color
control

Better help pages
— more
understandable
examples

FREE, easy to
install

//
%pi
In script

Some functions
are different.
Better Wiki pages
— more examples



Resources for doing things with
MatLAB ™4

INTRODUCTION TO MATLAB

Ting-Chung Poon » Taegeun Kim

ENGINEERING
OPTICS WITH

Introduction to MATLAB MAT LA B®

for Engineers, 3rd Edition | :

no s Available at UW
Available at UW Introduction to MATLAB \Whitewater Main
Whitewater Main available at Collection
CoIIectlon, 3rd http://www.physics.byu.edu/

Floor (QA297 .P33 faculty/spencer/physics430/
2011) matlab.pdf




The McGraw-Hill companies

PowerPoint to accompany

Introduction to MATLAB
for Engineers, Third Edition

William J. Palm 111

G

Copyright © 2010. The McGraw-Hill Companies, Inc.

Slides from https://www.mathworks.com/
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The Detault MATLAB Desktop, Fig. 1.1-1, page 5

File Edit Debug Desktop Window Help

Shortcuts 2] How to Add 2] What's New

@ B [O) « MyMATLAB... v | ik

[ mMame ~ Date Modified

#) actuator.m  8/7/09 1:56 PM
%) cost.m 87/09 1:56 PM
#) CubicEval.m  8/7/09 1:07 PM
%) cubicsprin... 8/7/09 1:57 PM
%) demotor.m  8(7/09 1:57 PM
#) ethanol.m  8/7/09 1:57 PM
#) Faling_Sp... 3/1/04 4:49 AM
Lb] friction1.mdl 8/7/09 1:57 PM
%) half-sine.m  6{26/05 4:45 PM
#) height.m 8/7/09 1:58 PM
#) perfspecs.m  10/16/03 5:46 PM
#) plantcost.m  6{29/04 7:11 AM
#) speed.m 7/13/03 6:33 AM
ﬁ TorqueDat... 10/18/04 8:07 AM
#) trapezoid.m  10/3/03 5:15 AM
%) trebuchet... 7/10/03 5:34 AM

trapezoid.m (M-File) v

trapezoid.m Trapezoidal voltage profile

<

v

D@

U C:j o% a% LE] ) @' a |!'_$ﬁ 5 @ | Current Directory:|c:lMyMATLABFiles

>> clear
>> A=2%5"°3

A =

250

>> B=exp(0.005%4)

3.4903

>> C=4%sqgrt (A+B"3)

65.4130

>> D=5+%logl0(1000)

15

>» x = 0:0.02:9;
>> § = A%*sin(3%x):
>> plot(x,¥v)

f:5>>|

Current Directory ' O 2 X | ey ERLRWLT Y Ba= R Workspace

@@@h% ' Stack:

02 X

MName « Value Min Max
HH a 250 250 250
HHe 3.4903 3.4903  3.4903
HH ¢ 68,4130 68.4130 68,4130
HHo 15 15 15
FH x <1x451 double> 0 9
v <1x451 double> 249,... 249.9...

Command History

02 X

E-%5-- 8/7/09 12:49 PM --3%
= =

clear

A=2*5"3

B=exp (0.05%4)
~C=4*sgrt (A*3+B°3)
~D=5%logl0 {1000}
=¥ = 0:0.03:9
welel
wele

clear

A=2*%5"3

B=exp (0.005%4)
~C=4*sgrt (A+B~3)
~D=5%1og10 (1000)
=% = 0:0.02:9;

g = A¥sin(3*%x):

~plot(x,¥)

£

4 Start
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Entering Commands and Expressions

* MATLAB retains your previous keystrokes.

* Use the up-arrow key to scroll back back through
the commandes.

* Press the key once to see the previous entry, and
SO on.

e Use the down-arrow key to scroll forward. Edit a
line using the left- and right-arrow keys the
Backspace key, and the Delete key.

* Press the Enter key to execute the command.



Scalar arithmetic operations

Table 1.1-1, page 8

Symbol Operation MATLAB form
i exponentiation: a” a’b
* multiplication: ab a*b
/ right division: a/b = 7 a/b
\ left division: a\b = f—: a\b
+ addition: a + b a+b
- subtraction: a — b a-b

Note 1:.* and ./ multiplies and divides elements of matrices
[123].7[456]=[4 10 18]

Note 2: EVERYTHING is a matrix.
1-3
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Try the following examples:
>> 8/10
ans =

>> H5*ans
ans =

>> 1r=8/10
r =

>> a*b

>> a.*b
ans =

>> a*b’
ans =

>> a’*b
ans =

[ 1 2 3]

[4 5 6]



Try the following examples:

>> 8/10
ans =

0.3000

>> b*ans
ans =
4
>> r=8/10
r =
0.8000
>> 1
Y =
0.8000
>> g=20*r
S =
16

> b = [4 5 6]
b =

4 5 6
>> a*b
Error using *
>> a.*b
ans =

4 10 18
>> a*b’
ans =

32
>> a’*b
ans =
4 5 6
8 10 12
12 15 18



Order of precedence

Table 1.1-2, page 9

Precedence Operation
First Parentheses, evaluated starting with the innermost pair.
Second Exponentiation, evaluated from left to right.
Third Multiplication and division with equal precedence,
evaluated from left to right.
Fourth Addition and subtraction with equal precedence, evaluated

from left to right.

1-5



Examples of Precedence

>> 8 + 3*5 >> 3*472 + 5

ans = ans =

>> 8 + (3*5) >>(3*4)"2 + 5

ans = ans =

>>(8 + 3)*5 >>277(1/3) + 327(0.2)
ans = ans =

>>47"2-12-8/4*2 >>277(1/3) + 3270.2
ans = ans =

>>472-12— 8/ (4*2) >>2771/3 + 3270.2
ans = ans =



Examples of Precedence

>> 8 + 3*5 >> 3*4"2 + 5
ans = ans =

23 53
>> 8 + (3*5) >>(3*4)"2 + 5
ans = ans =

23 149
>>(8 + 3)*5 >>277(1/3) + 327(0.2)
ans = ans =

55 5
>>472-12-8/4%*2 >>277(1/3) + 3270.2
ans = ans =

0 5
>>472-12— 8/ (4*2) >>2771/3 + 3270.2
ans = ans =

3 11



Commands for managing the work session

Table 1.1-3, Page 12

Command Description
clc Clears the Command window.
clear Removes all variables from memory.

clear varl var2
exist ('name’)
quit

who

whos

Removes the variables varl and var2 from memory.
Determines if a file or variable exists having the name ‘name’.
Stops MATLAB.

Lists the variables currently in memory.

Lists the current variables and sizes, and indicates if they have
imaginary parts.

Colon; generates an array having regularly spaced elements.
Comma; separates elements of an array.

Semicolon: suppresses screen printing: also denotes a new row
in an array.

Ellipsis; continues a line.




Special variables and constants

Table 1.1-4, Page 14

Command Description

ans Temporary variable containing the most recent
answer.

eps Specifies the accuracy of floating point precision.

i, The imaginary unit v/—1.

Inf Infinity.

NaN Indicates an undefined numerical result.

pi The number .

1-9
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Complex Number Operations, Pages 14-15

* The number ¢, =1 — 2/ is entered as follows:
cl = 1-21.

e An asterisk is not needed between i orj and
a number, although it is required with a
variable, suchas c2 = 5 - i*cl.

e Be careful. The expressions

y = 7/2*%1
and
x = 7/21

give two different results:
vy = (7/2)i = 3.51
and

x = T7/(21) = —-3.51.



Arrays

 The numbers 0, 0.1, 0.2, ..., 10 can be assigned to the
variable u by typingu = 0:0.1:10.
e Tocompute w=5sinuforu=20,0.1,0.2, ..., 10, the

session is;
>u = 0:0.1:10;
>>w = 5*sin(u) ;

 The single line, w = 5*sin(u), computed the formula
w =5 sin u 101 times.

Note: the semicolon suppresses output! Try
x=1:0.1:2
x=1:0.1:2;

1-12



Array Index

>>u(7)

ans =
0.6000

>>w (7))

ans =
2.8232

e Use the 1ength function to determine how
many values are in an array.

>>m = length (w)

m =
101

1-13



A graphics window showing a plot. Figure 1.3-1, page 24.

File Edit Debug Deskiop Window Help
NS AR B 9o~ &y 2) | @ | Curent Directory: | c:\MyMATLABFiles

© Shortcuts (2] How to Add (2] What's New

>> Xx = 0:0.01:7;

>> ¥ = 3%cos(2*%X);

>> plotix,v),xlabel('x'),vlabel('y"')
fx >>

File Edit WYiew Insert Tools Desktop Window Help ™

DEdS KA 0ODLL- |2 (0E D

Activity: Plot a function
1-18



Some commonly used mathematical functions

Table 1.3—1, Page 21

Function MATLAB syntax!
e’ exp (x)
Jx sqrt (x)
In x log(x)
log,, x 1ogl0 (x)
COS X cos (x)
Sin x sin (x)
tan x tan(x)
cos” ' x acos (x)
sin”! x asin(x)
tan~' x atan (x)

'The MATLAB trigonometric functions use radian
measure.

1-15



Some MATLAB plotting commands

Table 1.3—-3, Page 25

Command

Description

[x,y¥] = ginput(n)

grid
gtext ('text’)
plot (x,y)

title(’'text’)
xlabel (' text’)
ylabel (' text’)

Enables the mouse to get n points from a plot, and
returns the x and y coordinates in the vectors x and v,
which have a length n.

Puts grid lines on the plot.

Enables placement of text with the mouse.

Generates a plot of the array y versus the array x

on rectilinear axes.

Puts text in a title at the top of the plot.

Adds a text label to the horizontal axis (the abscissa).
Adds a text label to the vertical axis (the ordinate).

1-19
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When you type probleml,

1.

2.

MATLAB first checks to see if problem1 is a
variable and if so, displays its value.

If not, MATLAB then checks to see if
problem1 is one of its own commands, and
executes itif it is.

. If not, MATLAB then looks in the current

directory for a file named probleml .m
and executes probleml if it finds it.

. If not, MATLAB then searches the

directories in its search path, in order,

for probleml .m and then executes it if
found.
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You can perform operations in MATLAB in two

1.

ways:

In the interactive mode, in which all
commands are entered directly in the
Command window, or

. By running a MATLAB program stored in

script file. This type of file contains
MATLAB commands, so running it is
equivalent to typing all the commands—
one at a time—at the Command window
prompt. You can run the file by typing its
name at the Command window prompt.



The MATLAB Command window with the Editor/Debugger
open. Figure 1.4—1, Page 28

File Edit Debug Deskiop MWindow Help
-S| $ B2 &rd 2| @ | curent Directory:Ic:'l,MyMATLABFiles

© Shortcuts (2] How to Add (2] What's New

>> Example 1

-0.8943 -0.6536 -0.3462 -0.0z2z20 0.2837

fx >>
B Editor - C:\MyMATLABFiles\Example_1.m

File Edit Text Go Cell Tools Debug Desktop Window Help N A X
2al=1 IR 1 W ARIERERT X N IR =l
BB -0 [+ | s [ x [o%4%) 0,

% Program Example 1.m [

% This program computes the cosine of
% the square root, and displays the result.

= Sqrt(l13:3:25);
= C03(X)

script

1-23



MatLAB Scripts (programs)

Download a script from: http://facstaff.uww.edu/sahyuns/matlab.php
Save with .m extension! Double-click to open,

Click the Run arrow in the script window

“Add to path” in dialog box.

Look in the console window if script needs input values.

MATLAB 3b - - enOrbitals.
HOME PLOTS APPS NGRS comor PUBLISH VIEW
— New Variable < Analyze Code Community 'Ly [E] L[JFind Files Insert (=] I =] I
L 57 U3 [GrindFiles \i g = < == @ preferences 2 & o o d o &£ ﬂ B [) g [2] Run Section (04
[} Open variable v {7 Run and Time = = Request Support |2/ Compare v  Comment % % %3 2 GoTo v
New  New Open |- Compare Import Save Layout \':HSQ[PJ(h Help. New Open Save - - Breakpoints  Run  Runand &Advam:e Run and
Script v v Data Workspace (7 Clear Workspace v /7 Clear Commands v  + v oJAdd-Ons v - (= Print v Indent \{ Find ~ - ~  Advance Time.
FILE VARIABLE copE ENVIRONMENT RESOURCES FILE eDIT NAVIGATE | BREAKPOINTS RUN
4 = (& & [I/ » Users » sahyun » Documents » MATLAB : | HydrogenOrbitals.m +
CurrentFol.. ® = Command Window @  Works|@ This file can be published to a formatted document. For more information, see the publishing video or help. x
| Name.4, >> HydrogenOrbitals Name & 7 Mix and make your own hybrid orbitals! =5
- Sslitgraph.jpg Enter the principal quantum number (shell #) n = 3 .
] besselzeros.m Enter the orbital quantum number 1 = 2 % PlotHydrogenMolecularOrbital is a function designed to plot a hydrogen

2
#) ch2ex1b.m N 3 4
£ ch2ex2.ng Enter the magnetic quantum number m = 1 4 s orbital. The orbital is defined by the quantum numbers, which in tern
- Press 1 to continue and @ to exit: 1 5 s determine the number of nodes and harmonic frequencies observed in the
| chapt2e: Enter the principal quantum number (shell #) n = 3 6 s wavefunction. This program is intended both to display the functions and
ter the orbital quantum number 1 = 2 7 s to allow the user to mix and match wave functions (such as for hybrid
Enter the magnetic quantum number m = 1 8 % orbitals).
9

« Earthrise fc Press 1 to continue and @ to exit:

10 % Radial nodes are determined by Laguerre polynomials, and angular nodes by

« EarthriseBW
) Earthriserg 1 % Legendre polynomials. Details of the calculation are in the radial wave

Ean?nlsdergb“. 12 s function and angular wave function sections.
& em field.jpg 13 y
#) fft_movie.m 14 %
-
lﬂg:u:?::;r:s 15 % Some notes on the calculation

ussiantes...
= e 00 Figure 1
] getimage.m File Edit View Insert Tools Deskton Window Hel LDgths (angstroms, meters, etc.) are real!
« :ouse-glf e e sel 0ols Uesktop & elp settings to get the plot that you want.
< housejpo NE@as b AR OPLA 3 |0E 8
B s_err_pids... lize, increase cons.spatiallen to see it a
ULensSvﬂem-m maybe decrease cons.cutoff by a magnitude
ﬂxurrlur.r:ﬁ 3d1 orbital flake the plot prettier

slit_diffra...

_slit_ = " 3 utional tim
g oo 3d. orbital cross section , increase in computional time
& 1 55¢ 3D vector. Keep that in mind when making
) prism_devia...
b=
] r_out.m 500 needed to align the calculations to Matlab's
7<) Refraction.m
) see_p_run.m Lo

#) showimage.m

PO

r‘ﬂ sinplotmovi... ls0o
2 Transfer.m
P @
£ 2 £ 350 b is included to give some preloaded color
S e r coloring the skin of the orbitals
g,z 'g" 300 Fface, PlotCrossSectionIsosurface, and
c c are a good start to visualizing the data
® © 250 Bs a color bar. These are multiples of the
b Eons. cutoff
- 200 s a boolean that switches the clipping plane
=T & ECrosssectionIsosurface plot. This is useful
150 fle of certain orbitals
100
50
¥ X Btomic orbital based on the spherical hamonic

Select a file to view
hydrogen atom.




COMMENTS

The comment symbol may be put anywhere in the
line. MATLAB ignores everything to the right of the
% symbol. For example,

>>% This 1s a comment.
>>xX = 243 % So 1s this.
X =

5

Note that the portion of the line before the % sign is
executed to compute x.
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Programming Style

1. Comments section

a. The name of the program and any key
words in the first line.

b. The date created, and the creators' names
In the second line.

c. Program description/

d. The name of every user-defined function
called by the program.
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Programming Style (continued)

2. Input section Include input data and/
or the input functions and comments
for documentation.

3. Calculation section

4. Output section This section might

contain functions for displaying the
output on the screen.
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Keep in mind when using script files:

1. The name of a script file must begin with
a letter, and may include digits and the
underscore character, up to 63
characters.

2. Do not give a script file the same name
as a variable.

3. Do not give a script file the same name
as a MATLAB command or function. You
can check to see if a command, function
or file name already exists by using the
exist command.
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System, directory, and file commands

Table 1.3-2,Page 23

1-17

Command

Description

addpath dirname
cd dirname

dir

dir dirname
path

pathtool

pwd

rmpath dirname
what

what dirname

Adds the directory dirname to the search path.
Changes the current directory to dirname.

Lists all files in the current directory.

Lists all the files in the directory dirname.

Displays the MATLAB search path.

Starts the Set Path tool.

Displays the current directory.

Removes the directory dirname from the search path.
Lists the MATLAB-specific files found in the current
working directory. Most data files and other non-MATLAB
files are not listed. Use dix to get a list of all files.

Lists the MATLAB-specific files in directory dirname.
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Debugging Script Files

Program errors usually fall into one of the

1.

following categories.

Syntax errors such as omitting a parenthesis
or comma, or spelling a command name
incorrectly. MATLAB usually detects the
more obvious errors and displays a message
describing the error and its location.

Errors due to an incorrect mathematical
procedure, called runtime errors. Their
occurrence often depends on the particular

iInput data. A common example is division by
Zero.



To locate program errors, try the following:

1. Test your program with a simple version of
the problem which can be checked by hand.

2. Display any intermediate calculations by
removing semicolons at the end of
statements.

3. Use the debugging features of the Editor/
Debugger.
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Some Input/output commands

From Table 1.4-1, Page 31

Command

Description

disp(A)
disp(’text’)
X = linput(’text’)

X = input(’text’,’s’)

Displays the contents, but not the name, of the array A.
Displays the text string enclosed within single quotes.
Displays the text in quotes, waits for user input from the
keyboard, and stores the value in x.

Displays the text in quotes, waits for user input from the
keyboard, and stores the input as a string in x.
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Example of a Script File, Page 32
Problem:

The speed v of a falling object dropped with no initial
velocity is given as a function of time t by v = gt.

Plot v as a function of t for 0 < t < ¢ ., where t; _, is the
final time entered by the user.
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Sketch of the dropped-package problem.
Figure 1.6—-1, page 41

Package
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Example of a Script File (continued)

Program falling speed.m:
Plots speed of a falling object.
Created on March 1, 2009 by W. Palm

Input Variable:
tfinal = final time (in seconds)

Output Variables:

t = array of times at which speed 1is
computed (1n seconds)

v = array of speeds (meters/second)

N2 00 00 0 0 I° I° ° J° ° o° o°

0



Example of a Script File (continued)

o

Parameter Value:

©)

g = 9.81; % Acceleration in SI units
% Input section:

tfinal = input ( Enter final time in
seconds: ) ;

<

(0]
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Example of a Script File (continued)

% Calculation section:

dt = tfinal/500;

% Create an array of 501 time values.
t = 0:dt:tfinal;

% Compute speed wvalues.

v = g*t;

% Output section:
Plot (t,v),xlabel ('t (s)’),vlabel (v m/s) )
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Steps in engineering problem solving

Table 1.6-1, %
Page 39

10.

Understand the purpose of the problem.

Collect the known information. Realize that some of it might later be
found unnecessary.

Determine what information you must find.

Simplify the problem only enough to obtain the required information.
State any assumptions you make.

Draw a sketch and label any necessary variables.

Determine which fundamental principles are applicable.

Think generally about your proposed solution approach and consider
other approaches before proceeding with the details.

Label each step in the solution process.

If you solve the problem with a program, hand check the results using a
simple version of the problem. Checking the dimensions and units and
printing the results of intermediate steps in the calculation sequence can
uncover mistakes.

Perform a “‘reality check™ on your answer. Does it make sense? Estimate
the range of the expected result and compare it with your answer. Do not
state the answer with greater precision than is justified by any of the
following:

(a) The precision of the given information.

(b) The simplifying assumptions.

(¢) The requirements of the problem.

Interpret the mathematics. If the mathematics produces multiple answers,
do not discard some of them without considering what they mean. The
mathematics might be trying to tell you something, and you might miss
an opportunity to discover more about the problem.
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Steps for developing a computer solution

Table 1.6-2, page 42

ol A

® N2 w»

State the problem concisely.

Specify the data to be used by the program. This is the “input.”

Specify the information to be generated by the program. This is the “output.”
Work through the solution steps by hand or with a calculator; use a simpler set of
data if necessary.

Write and run the program.

Check the output of the program with your hand solution.

Run the program with your input data and perform a reality check on the output.

If you will use the program as a general tool in the future, test it by running it for
a range of reasonable data values; perform a reality check on the results.
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Getting Help From MATLAB:
The Function Browser after plot has been selected
(Figure 1.5-1, page 33)

Command Window

fx >>
s e )
Categories A
5 MATLAB
|3 Desktop Tools and Development Environment I
[=3) Data Import and Export pIOt More help...
() Mathematics . a
() Data Analysis 2D line plot
-2) Programming and Data Types .
g Objict-Oriegted T —| plot(Y) plots the columns of ¥ versus the index
= Graphics of each value when ¥ is a real number. For complex
| Basic Plots and Graphs ¥, plot (¥) Is equivalent to
J* box Axes border plot (real (Y}, imag(Y)).
J= errorbar Plot error bars along curve
J« line Create line object plot (X1,¥1,%2,¥2,...) plots each vector Yn
2-D line plot v
—|  versus vector Xn on the same axes. If one of ¥n or
MATLAB

¥n is a matrix and the other is a vector, plots the
vector versus the matrix row or column with a

matching dimension to the vector. If Xn is a scalar

and ¥n is a vector, plots discrete ¥n points v
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The MATLAB Help Browser
Figure 1.5-2, page 34

File Edit View Go Favorites Desktop Window Help

P | a

Contents | Search Results|

#-€F MATLAB

& o) & &P » maTLaB »

MATLAB
e

Functions: Handle Graphics:
= By Cateqory ® Object Properties
= Alphabetical List

What's New

= MATLAB Release Notes
Summarizes new features, bug fixes, upgrade issues,
etc.

< |

jar:File:Jf/C: fProgram Files/MATLAB/R2009b/help/techdoc/help.jar!finfotool/hgprop/doc_Frame.html



The Help Navigator
Fig. 1.5-3, page 35

G»lieu)

File Edit WVew Go Favorites Deskitop Window Help

»

Search P

SR JMATLA

#- B Getting Started
+-& User Guide

- fx Functions

#- , Examples
#- , Demos
+-/—/ Release Notes
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MATLAB Help Functions,
From Table 1.5-1, page 38

 help funcname: Displays in the Command
window a description of the specified function
funcname.

 lookfor topic: Looks for the string topic in the
first comment line (the H1 line) of the HELP text
of all M-files found on MATLABPATH (including
private directories), and displays the H1 line for
all files in which a match occurs.

 doc funcname: Opens the Help Browser to the
reference page for the specified function
funcname, providing a description, additional
remarks, and examples.
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Polynomial Roots, Page 20

To find the roots of x3 — 7x2 + 40x — 34 = 0, the session
IS

>>a = [1,-7,40,-34];

>>roots (a)

ans =
3.0000 + 5.0001
3.0000 - 5.0001
1.0000

Therootsare x=1and x=3 = 5i.
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Linear Algebraic Equations, Page 26

6x+ 12y +4z="70
Tx—-2y+3z=95
2x + 8y —-9z=64

>>A = [6,12,4:7,-2,3:;2,8,-97;

>>B = [70;5;64];
>>Solution = A\B
Solution =

3

5

-2

The solutionis x=3,y=5,andz=-2.
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