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A.7.3 User Interface
Objects

menu: Generate menu of
choices for user input

uibuttongroup: Create user
interface control object
uicontextmenu: Create con-

text menu uicontrol

uimenu: Create menus on figure
windows
uipanel:
tainer object
uipushtool: Create push but-
ton on a toolbar

uitoggletool: Create toggle
button on a toolbar

uitoolbar: Create toolbar on a
figure

Create panel con-

A.7.4 Finding
Objects from
Callbacks

findall: Find all graphics ob-
jects
findfigs:
screen figures
findobj: Locate graphics ob-
jects with specific properties
gcbf: Return handle of figure
containing object whose call-
back is executing

gcbo: Return handle of object
whose callback is executing

Find visible off-

A.7.5 GUI Utility
Functions

selectmoveresize: Select,
move, resize, or copy axes and
uicontrol graphics objects
textwrap: Return wrapped
string matrix for given uicon-
trol

uistack: Restack objects

A.7.6 Controlling
Program
Execution

uiresume: Resume program
execution halted with

uiwait: Halt program execu-
tion, restart with uiresume

A.8 Symbolic Math
Toolbox

A.8.1 Calculus

diff: Differentiate

int: Integrate

jacobian: Jacobian matrix
1limit: Limit of an expression
symsum: Summation of series
taylor: Taylor series expan-
sion

A.8.2 Linear Algebra

colspace: Basis for column
space

det: Determinant

diag: Create or extract diago-
nals

eig: Eigenvalues and eigenvec-
tors

expm: Matrix exponential

inv: Matrix inverse

jordan: Jordan canonical form
null: Basis for null space

poly: Characteristic polynomial
rank: Matrix rank

rref: Reduced row echelon
form

svd: Singular value decomposi-
tion

tril: Lower triangle

triu: Upper triangle

A.8.3 Simplification

collect: Collect common
terms

expand: Expand polynomials
and elementary functions

factor: Factor

horner: Nested polynomial
representation

numden: Numerator and de-
nominator

simple: Search for shortest
form

simplify: Simplification
subexpr: Rewrite in terms of
subexpressions

A.8.4 Solution of
Equations

compose: Functional composi-
tion

dsolwve: Solution of differential
equations

finverse: Functional inverse
solve: Solution of algebraic

equations

A.8.5 Variable
Precision
Arithmetic

digits: Set variable precision
accuracy

vpa: Variable precision arith-
metic

A.8.6 Arithmetic
Operations

+: Addition

- Subtraction

*: Multiplication

. *: Array multiplication
/: Right division

. /: Array right division



A.8. Symbolic Math Toolbox

463

\: Left division

.\: Array left division

~: Matrix or scalar raised to a
power

.1 Array raised to a power

. Complex conjugate transpose
.": Real transpose

A.8.7 Special
Functions

: Cosine integral, Ci(x)
: Dirac delta function
Heaviside func-
tion
Generalized hy-
pergeometric function
Solution  of
Mx)eM¥) = x
: Sine integral, Si(x)
: Riemann zeta function

A.8.8 Access To
Maple (Maple
must be
installed)

: Access Maple kernel
. Initialize Maple
Numeric evaluation of
Maple functions
: Maple help
: List of functions for
mfun
. Install a Maple pro-
cedure

A.8.9 Pedagogical
and Graphical
Applications

ezcontour: Contour plotter
ezcontourf: Filled contour plot-
ter
ezmesh: Mesh plotter
ezmeshc: Combined mesh and
contour plotter
ezplot: Function plotter
ezplot3: 3-D curve plotter
ezpolar: Polar coordinate plot-
ter
ezsurf: Surface plotter
ezsurfc: Combined surface
and contour plotter
: Function calculator

: Riemann sums
taylortool: Taylor series cal-
culator

A.8.10 Conversions

char: Convert sym object to
string
double: Convert symbolic ma-
trix to double
int8: Convert symbolic matrix
to signed 8-bit integer
int16: Convert symbolic matrix
to signed 16-bit integer
int32: Convert symbolic matrix
to signed 32-bit integer
int64: Convert symbolic matrix
to signed 64-bit integer

: Function calculator
single: Convert symbolic ma-
trix to single

Symbolic polyno-

mial to coefficient vector
uint8: Convert symbolic matrix
to unsigned 8-bit integer
uintle: Convert symbolic ma-

trix to unsigned 16-bit integer
uint32: Convert symbolic ma-
trix to unsigned 32-bit integer
uint64: Convert symbolic ma-
trix to unsigned 64-bit integer

A.8.11 Basic
Operations

: C code representation
of a symbolic expression
ceil: Round toward plus infinity
conj: Complex conjugate
: Determine symbolic
variables
fix: Round toward zero
floor: Round toward minus in-
finity
. Fortran representa-
tion of a symbolic expression
imag: Imaginary part of a com-
plex number
LaTeX representation
of a symbolic expression
. Pretty print a symbolic
expression
real: Real part of an imaginary
number
. Create symbolic object
: Shortcut for creating mul-
tiple symbolic objects

Integral Transforms

: Fourier transform
Inverse Fourier
transform
Inverse Laplace
transform
. Inverse z-transform
: Laplace transform
: Z-transform
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A9 MATLAB
Commands
Alpha

A.9.1 Main

commands

ColorSpec, 460
FALSE, 453
Inf, 10, 449
LineSpec, 457

NaN, 10, 250, 252, 376, 449
TRUE, 453

abs, 234, 352, 355, 356, 379,
410-412, 418, 445, 446
accumarray, 443
acosd, 445

acosh, 445

acos, 5, 147, 395, 399, 405
406, 445

acotd, 445

acoth, 445

acot, 445

acscd, 445

acsch, 445

acsc, 445
addframe, 435, 456
addpath, 442
addtodate, 453

airy, 448

alim, 460

allchild, 458

all, 453
alphamap, 460
alpha, 384, 414, 415, 460
ancestor, 458
angle, 116, 445, 446
annotation, 457

ans, 10, 11

any, 453

area, b8, 457

arrow, 457

asecd, 445

asech, 445

asec, 445

asind, 445

asinh, 445

asin, 445
assignin, 442, 454
atan2, 114, 116, 445

atand, 445

atanh, 445
atan, 40, 445
audioplayer, 456
audiorecorder, 456
auread, 456

autumn, 460
auwrite, 456
avifile, 435, 456
aviinfo, 456
aviread, 435, 456
axes, 381, 459

axis, 40, 251, 252, 362, 363,
366, 367, 369-374, 379, 387,
389, 394, 395, 400, 406, 407,
412, 414, 415, 418, 421, 430,
432, 433, 437, 439, 459
balance, 444, 445
bar3h, 457

bar3, 457

barh, 457

bar, 290, 457
base2dec, 451

beep, 456
besselh, 448
besseli, 448
bessel, 448
besselk, 448
bessely, 448
betainc, 448

betaln, 448

beta, 448
bicgstab, 449

bicg, 449
bin2dec, 451

bitand, 452

bitcmp, 452

bitget, 452

bitmax, 452

bitor, 452

bitset, 452
bitshift, 452
bitxor, 452

blanks, 450
blkdiag, 443, 444, 452
bone, 460

box, 457, 459
brighten, 459
builtin, 453

bvpic, 448

bvpget, 448

bvpset, 448
calendar, 453
camdolly, 460
cameratoolbar, 460
camlight, 460
camlookat, 460
camorbit, 460
campan, 460
campos, 385, 387, 437, 460
camproj, 460
camroll, 385, 460
camtarget, 385, 387, 437, 460
camup, 460
camva, 385, 387, 437, 460
camzoomn, 460
cart2pol, 447
cart2sph, 447

cat, 443, 449, 452
caxis, 459
cdf2rdf, 444, 445
cdfepoch, 456
cdfinfo, 456
cdfread, 456
cdfwrite, 456

cd, 442

ceil, 445, 463
cell2mat, 450, 451
cell2struct, 450, 451
celldisp, 450
cellfun, 450, 453
cellplot, 450
cellstr, 450
cell, 36, 450, 454
cgs, 449
char, 450, 451, 463
checkin, 442
checkout, 442
cholinc, 444, 445, 449
cholupdate, 445
chol, 444, 445
circshift, 452
clabel, 252, 457
class, 449, 450, 454
cla, 459

clc, 55, 441, 459
clear, 55, 442, 454
clf, 459

clock, 453
closereq, 459
close, 435, 456, 459
cmopts, 443
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colamd, 449
colorbar, 459
colordef, 459
colormapeditor, 459
colormap, 33, 35, 37, 335, 378
459

colperm, 449

comet 3, 457

comet, 457
commandhistory, 441
commandwindow, 441
compan, 444

compass, 457

complex, 445
computer, 443

condeigq, 444
condest, 444, 449

cond, 444

coneplot, 461

coni, 445, 463
contour3, 457
contourc, 457
contourf, 457
contourslice, 461
contour, 35, 36, 59, 249, 251,
252, 457

contrast, 460

conv2, 446
convhulln, 447
convhull, 447, 458

convn, 446

conv, 446

cool, 460
copper, 33, 35, 460
copyfile, 442
copyobi, 458
corrcoef, 446

cosd, 445

cosh, 21, 445

cos, b, 21, 22, 31, 32, 36, 38—
40, 48, 59, 65, 107, 108, 110,
136, 209, 211, 245, 246, 410-
413, 418, 430, 433, 439, 445
cotd, 445

coth, 445

cot, 445

cov, 446

cplxpair, 445
cputime, 453

cross, 155-158, 443

cscd, 445

csch, 445

csc, 445
csvread, 455
csvwrite, 455
cumprod, 443, 446
cumsum, 293, 415, 443, 446
cumtrapz, 446
curl, 461
customverctrl, 443
cylinder, 412, 458
daspect, 460
datenum, 453
datestr, 450, 451, 453
datetick, 457
datevec, 453

date, 453

dbclear, 442
dbcont, 442
dbdown, 442
dblquad, 448
dbmex, 455

dbquit, 442
dbstack, 442
dbstatus, 442
dbstep, 442
dbstop, 442
dbtype, 442

dbup, 442

dde23, 447

ddeget, 447
ddeset, 447

deal, 115, 450
deblank, 450
debug, 442
dec2base, 451
dec2bin, 451
dec2hex, 451
decic, 447

deconv, 446

del?2, 446
delaunay3, 447
delaunayn, 447
delaunay, 250, 252, 409, 421,
447, 458
delete, 442, 454, 458
demo, 441

depdir, 453
depfun, 453, 454
detrend, 446

det, 444, 462
deval, 228, 318, 333, 414, 415

427,447, 448

diag, 44, 58, 350, 393, 400,
403, 405, 406, 432, 433, 440,
443, 444, 462

dialog, 461

diary, 441

diff, 71-74, 203, 325, 326,
446, 462

dir, 442
display, 443, 452
disp, 443, 452, 454
divergence, 461
dlmread, 455
dlmwrite, 455
dmperm, 449

docopt, 441
docsearch, 441

doc, 441

dos, 441

dot, 443
doublearrow, 457
double, 75, 77, 78, 80, 451, 463
dragrect, 460
drawnow, 385, 387, 404, 407,
436, 437, 459
dsearchn, 446, 447
dsearch, 446, 447, 458
echo, 453

edit, 442

eigs, 444, 449

eig, 444, 462

ellipj, 448

ellipse, 457
ellipsoid, 458
eomday, 453
eps, 10, 41, 449
erfcinv, 448

erfcx, 448

erfc, 448

erfinv, 448

erf, 448
errorbar, 58, 457
errordlg, 461

etime, 453
etreeplot, 449
etree, 449

evalc, 450, 453
evalin, 442, 450, 453
eval, 450, 453

exist, 442, 454

exit, 441
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expint, 448

expml, 445

expm, 444, 462

exp, b, 27-29, 87, 89, 94, 104
119, 138, 213, 239, 242, 313,
445

eye, 44, 58, 166, 444, 452
ezcontourf, 69, 457, 458, 463
ezcontour, 69, 457, 458, 463
ezmeshc, 69, 458, 463
ezmesh, 69, 458, 463
ezplot3, 69, 458, 463
ezplot, 69, 70, 458, 463
ezpolar, 69, 458, 463
ezsurfc, 69, 458, 463
ezsurf, 69, 70, 458, 463
factorial, 445

factor, 63-65, 445, 462
fclose, 125, 455

feather, 457

feof, 455

ferror, 455
feval, 166, 350, 453, 454
fft2, 446

fftn, 446

fftshift, 446

fftw, 446

£ft, 244-247, 259, 446

fgetl, 455

fgets, 455
fieldnames, 450, 454
figflag, 458, 459
figurepalette, 457

figure, 35, 221, 222, 229, 234
246, 296, 326, 328, 394, 395,
435, 459

fileattrib, 442
filebrowser, 442
fileparts, 455

filesep, 455

£1113, 458

fill, 458

filter2, 446

filter, 446
findall, 458, 462
findfigs, 458, 462

findobj, 38, 136, 213, 224,
225, 229, 234, 246, 275, 290,
293, 296, 303, 309, 311, 316,
328, 458, 462

findstr, 450

find, 99, 108, 394, 443, 448,
449, 452, 453

finish, 441

fitsinfo, 456

fitsread, 456

fix, 445, 463

flag, 460

flipdim, 443, 452

fliplr, 390, 397, 400, 406,
407, 413, 420, 430, 443, 452
flipud, 443, 452

floor, 103, 134, 377, 379, 445
463

flow, 461

fminbnd, 212-214, 216, 316,
448

fminsearch, 212, 213, 216
240, 241, 448
fopen, ix, 124, 125, 455
format, 47, 48, 441
fplot, 58, 458

fprintf, ix, 48, 49, 59, 106,
124, 157, 191, 193, 241, 275,
280, 352, 455

frame2im, 458
frameedit, 458

fread, 455

fregspace, 444

frewind, 455

fscanf, 455

fseek, 455

ftell, 455

ftp, 457

fullfile, 455

full, 448

func2str, 451, 454
function_handle, 454
functions, 454

funm, 444

fwrite, 455

fzero, X, 208-211, 215, 229,
266, 312, 313, 316, 318-320,
333, 334, 344, 392, 448
gallery, 444

gammainc, 448

gammaln, 448

gamma, 448

gca, 404, 407, 435, 437, 459
gcbf, 459, 462

gcbo, 459, 462

gcd, 445

gcf, 459

gco, 459
genpath, 441, 442
genvarnanme, 454
getappdata, 461
getframe, 435, 458
get, 454, 459
ginput, 461
gmres, 449

gplot, 449
gradient, 71, 446
graymon, 460
gray, 460
griddata3, 252
griddatan, 252, 446
griddata, 249-252, 446, 459
grid, 25, 459
gsvd, 444

gtext, 457
guidata, 461
guide, 461
guihandles, 461
hadamard, 444
hankel, 444
hdf5info, 456
hdf5read, 456
hdf5write, 456
hdf5, 456
hdfinfo, 456
hdfread, 456
hdftool, 456

hdf, 456
helpbrowser, 441
helpdlg, 461
helpwin, 441
help, 93, 441
hess, 444

hex2dec, 451
hex2num, 451
hggroup, 459
hgload, 459
hgsave, 459
hgtransform, 404-407, 436
437, 439, 459
hidden, 459

hilb, 444

histc, 458

hist, 270, 271, 275, 296, 458
hold, 29, 252, 335, 361, 363
389, 457

home, 441
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horzcat, 443, 452

hot, 460
hsv2rgb, 366, 367, 369, 371,
460

hsv, 378, 460

1fft2, 446

ifftn, 446

ifftshift, 446

ifft, 446
im2frame, 458
im2java, 455, 457, 458
imagesc, 458
image, 435, 458, 459
imag, 245, 246, 445, 463
imfinfo, 457, 458
imformats, 458
importdata, 455
import, 455
imread, 457, 458
imwrite, 457, 458
ind2rgb, 458
ind2sub, 443, 452
inferiorto, 454

info, 441

inline, 109, 110, 114, 118,
119, 209-211, 307, 318
inmem, 454, 455
inpolygon, 458
inputdlg, 461
inputname, 453

input, 453
inspect, 461

int16, 451, 463
int2str, 451

int32, 451, 463

int64, 451, 463

int8, 451, 463
interpl, 446
interp2, 249, 250, 446
interp3, 252, 446
interpft, 446
interpn, 252, 447
interpstreamspeed, 461
intersect, 453
intmax, 449

intmin, 449
intwarning, 449, 455
invhilb, 444

inv, 45, 47, 58, 424, 444, 462
ipermute, 443, 449, 452
isappdata, 461

isa, 449-451, 453-455
iscellstr, 450, 451
iscell, 451
ischar, 450, 451
isempty, 443, 452
isequalwithequalnans, 449
452
isequal, 443, 449-452, 454
isfield, 450, 451
isfloat, 443, 451
isglobal, 454
ishandle, 459

ishold, 459
isinteger, 443, 451
isjava, 451, 455
iskeyword, 453
isletter, 450
islogical, 443, 451, 452
ismember, 453
isnumeric, 443, 449, 451, 452
isobject, 451, 454
isocaps, 461
isocolors, 461
isonormals, 461
isosurface, 34, 59, 415, 416,
418, 423, 425, 436, 461
isprime, 445
isreal, 445, 449, 451
isscalar, 443, 449-452
issorted, 453
isspace, 450
issparse, 443, 448
isstrprop, 450
isstruct, 450, 451
isvalid, 454
isvarname, 453
isvector, 443, 449-452
is, 23,451, 453

i, 5,6, 10, 107, 445, 449
javaArray, 455
javaMethod, 455
javaObject, 455
javaaddpath, 455
javachk, 443, 455
javaclasspath, 455
javarmpath, 455

jet, 460

i, 10, 107, 445, 449
keyboard, 442

kron, 443
lasterror, 455

lasterr, 455

lastwarn, 455

lcm, 445

legendre, 448

legend, 28-30, 59, 127, 136,
290, 309, 311, 316, 328, 457
length, 14, 15, 34, 57, 104,
107-109, 149, 157, 207, 220,
226, 245, 246, 252, 263, 273,
275, 280, 289, 295, 350, 369,
371, 374, 375, 377-379, 389-
391, 394, 395, 398-400, 402—
404, 406, 412-415, 417, 418,
420, 421, 427, 430-432, 437,
443, 452

license, 443
lightangle, 460
lighting, 460

light, 381, 387, 389, 412, 414,
415, 421, 430, 432, 433, 437,
438, 459, 460

1in2mu, 456

line, 293, 361, 457, 459
linkaxes, 459

linkprop, 459

linsolve, 444

linspace, 13, 25, 135, 239,
242, 254, 409, 413-416, 418,
423, 425, 427, 430-432, 444,
452

listdlg, 461

loadobij, 454
load, 49, 50, 455
log10, 5, 21, 30, 342, 445
loglp, 445

log2, 445

logical, 451, 453
loglog, 30, 31, 59, 457

logm, 444
logspace, 13, 31, 59, 444, 452
log, 5, 36, 445
lookfor, 441, 442

lower, 450

lscov, 444
lsqnonneg, 444, 448

1sqr, 449

1s, 442

luinc, 444, 445, 449

1u, 444, 445

magic, 444

makehgt form, 403-406, 425,
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437, 459, 460

mat2cell, 451

mat2str, 451
material, 384, 437, 460
matlabrc, 441
matlabroot, 442

matlab, 441

max, 234, 239, 242, 263, 271,
293, 317, 352, 377-379, 413
422, 423, 429-431, 433, 443,
446

mean, 234, 273, 275, 280, 296,
299, 317, 446

median, 446

memory, 442

menu, 462

meshc, 459

meshgrid, 32-34, 36, 68, 77,
108, 137, 249, 251, 335, 399,
409, 410, 413, 415, 416, 418,
422, 423, 425, 444, 447, 452,
459

mesh, 35, 59, 459
methodsview, 454, 455
methods, 454, 455

mexext, 455

mex, 214, 455

mfilename, 453

minres, 449

min, 239, 242, 271, 293, 317,
368, 377-379, 413, 422, 423
425, 429, 431, 433, 443, 446
mislocked, 454

mkdir, 442

mkpp, 447

mlintrpt, 442

mlint, 442

mlock, 454

mmfileinfo, 456

mod, 252, 264, 445

more, 441

movefile, 442

movegui, 461

movielavi, 456
movie, 435, 458

msgbox, 461

mu2lin, 456
multibandread, 456
multibandwrite, 456
munlock, 454
namelengthmax, 453, 454

nargchk, 453

nargin, 453

nargoutchk, 453
nargout, 453
native2unicode, 450
nchoosek, 445
ndgrid, 444, 447, 452

ndims, 443, 452

newplot, 459
nextpow2, 445, 446

nnz, 448

noanimate, 458
nonzeros, 448
normest, 444, 449

norm, 241, 348, 395, 399, 405,
406, 444

notebook, 443

now, 453

nthroot, 445

null, 444, 462

num2cell, 451
num2str, 371, 451
numel, 443, 452

nzmax, 448

odell3, 447

odel5i, 447

odel5s, 306, 447

ode?23s, 447

ode?23tb, 447

ode23t, 447

ode23, 306, 310, 320, 328, 447
oded5, X, 306, 307, 310-312,
315, 318, 319, 331, 334, 447
odeget, 447

odeset, 447

odextend, 447

ones, 14, 58, 166, 238, 350,
352, 355, 371, 374, 375, 377,
379, 387, 389-391, 394, 395,
398-400, 402-404, 406, 418,
424, 437, 444, 452
openfig, 461

opengl, 459

openvar, 442

open, 455

optimget, 448
optimset, 241, 448

ordeig, 444
orderfields, 450

ordqz, 444

ordschur, 444

orient, 458

orth, 444

pack, 442, 454
pagesetupdlg, 458, 461

pan, 457, 460

pareto, 457
partialpath, 442

pascal, 444

patch, X, 21, 361-364, 366
369-379, 382-384, 386, 387
389, 391, 392, 394, 395, 398-
400, 404, 406, 407, 412, 414
415, 418, 421, 430, 432-434,
436, 437, 439, 447, 459
path2rc, 442

pathdef, 442

pathsep, 442

pathtool, 442

path, 91, 442
pause, 436, 437, 453
pbaspect, 460

pcg, 449

pchip, 226, 414, 415, 427, 447
pcode, 453

pcolor, 458

pdepe, 448

pdeval, 448

peaks, 277, 459

perl, 441

perms, 446
permute, 443, 449, 452
persistent, 454
pie3, 58, 457

pie, 457

pinv, 444

pi, 5, 10, 17, 24, 27, 29, 31
38-40, 49, 59, 65, 67, 74, 104
107, 110, 134-136, 138, 213,
221, 224, 225, 245, 246, 334,
343, 344, 355, 395, 404, 410-
412, 418, 425, 430, 437, 439,
449

planerot, 445

playshow, 441

plot3, 31, 32, 326, 335, 440
457

plotbrowser, 457
plotmatrix, 458
plottools, 457
plotyy, 30, 58, 457

plot, 24, 25, 27-31, 36, 38, 67
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77, 87, 94, 132, 135, 213, 215,
221, 222, 224, 225, 228, 229,
234, 239, 242, 246, 252, 269,
303, 307, 309, 311, 313, 315,
325, 326, 328, 331, 361, 363,
436, 447, 457

pol2cart, 447
polar, 30, 58, 457
polyarea, 458
polyder, 204, 229, 328, 446
polyeig, 444, 446
polyfit, X, 220, 221, 223, 228
231, 233, 280, 312, 315, 317,
328, 333, 334, 446
polyint, 204, 229, 446
polyvalm, 446
polyval, X, 200, 201, 204, 205,
211, 221, 222, 228, 229, 233,
280, 313, 315-318, 328, 334,
335, 446

poly, 444, 446, 462

pow2, 445

ppval, 223-225, 414, 415, 427
447

prefdir, 441, 443
preferences, 441

primes, 446
printdlg, 458, 461
printopt, 458
printpreview, 458
print, 41, 458

prism, 460

prod, 113, 130, 132-134, 136,
342, 409, 424, 443, 446
profile, 122, 442
profsave, 442
propertyeditor, 457

psi, 448

publish, 443

pwd, 442

qnr, 449

grdelete, 445

grinsert, 445

grupdate, 445

qr, 444, 445

quadl, 202, 448

quadv, 448

quad, 75, 118, 119, 202, 208,
215, 266, 448

questdlg, 461

quit, 441

quiver3, 389, 457
quiver, 457

qz, 444, 445

randn, 259, 292-296, 299, 444
452

randperm, 449

rand, 115, 116, 292, 296, 444
452

rank, 444, 462

rats, 446

rbbox, 460

rcond, 444

reallog, 445
realmax, 10, 449
realmin, 10, 449
realpow, 445
realsqrt, 445

real, 245, 246, 445, 463
rectangle, 457, 459
recycle, 442
reducepatch, 417, 418, 423,
461

reducevolume, 461
refresh, 459
regexpi, 450
regexprep, 450

regexp, 450
rehash, 442, 454

rem, 445
repmat, 443, 444, 452
reshape, 114, 131-134, 136
293, 296, 342, 409, 424, 443,
449, 452

residue, 446
restoredefaultpath, 442
rethrow, 455
rgb2hsv, 460
rgbplot, 460

ribbon, 458
rmappdata, 461

rmdir, 442

rmfield, 450

rmpath, 442
rootobject, 459

roots, 205-207, 211, 446
rose, 458

rosser, 444

rot 90, 443, 452
rotate3d, 460

rotate, 460
round, 434, 445

rref, 444, 462
rsf2csft, 444, 445
run, 91, 453

saveas, 458, 459
saveobij, 454

savepath, 442
save, 49, 50, 455
scatter3, 458

scatter, 458

schur, 444

script, 453

secd, 445

sech, 445

sec, 445
selectmoveresize, 460, 462
semilogx, 30, 31, 36, 59, 457
semilogy, 30, 31, 457
sendmail, 457
setappdata, 461
setdiff, 453

setxor, 453

set, 38, 58, 136, 213, 224, 225,
229, 234, 246, 252, 275, 290,
293, 296, 303, 309, 311, 315,
316, 328, 404, 407, 435-437,
439, 454, 459
shading, 33, 460
shiftdim, 452
shrinkfaces, 461

sign, 410-412, 445

sind, 445

single, 451, 463

sinh, 445

sin, 5,17,21, 22, 24, 25, 27, 29,
31, 32, 36, 48, 104, 107, 108,
110, 134, 136, 138, 203, 213,
221, 224, 225, 245, 246, 410-
413, 418, 430, 433, 439, 445
size, 14-16, 42, 43, 56, 57,
113, 130, 132-134, 136, 137,
140, 141, 238, 259, 292, 295,
317, 342, 351, 388, 399, 409,
424, 443, 452

slice, 458, 461

smooth3, 461
sortrows, 443, 446, 452
sort, 443, 446, 452
soundsc, 456

sound, 456

spalloc, 448
sparse, 442, 448
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spaugment, 449
spconvert, 448
spdiags, 448

speye, 448

spfun, 448

sph2cart, 447
sphere, 378, 412, 458
spinmap, 460

spline, 223-226, 414, 447
spones, 448

spparms, 448
sprandn, 448
sprandsym, 448

sprand, 448

sprank, 449

spring, 460
sprintf, 228, 229, 252, 369,
450

spy, 449

sqrtm, 443, 444

sqrt, 5, 11, 114, 116, 139, 200,
215, 246, 263, 273-275, 280,
335, 362, 364, 368, 371, 389,
415, 418, 445
squeeze, 449, 452
sscanf, 450

stairs, 458
startat, 454
startup, 441

start, 454

std, 273, 275, 280, 296, 446
stem3, 458

stem, 458

stop, 454
str2double, 451
str2func, 451, 454
str2num, 451

strcat, 450

strcmpi, 450

strcmp, 450

stream?, 461

stream3, 461
streamline, 461
streamparticles, 461
streamribbon, 461
streamslice, 461
streamtube, 461
strfind, 450
strings, 450
strjust, 450
strmatch, 450

strncmpi, 450
strncmp, 450
strread, 450

strrep, 450

strtok, 450

strtrim, 450
struct2cell, 450, 451
struct, 450

strvcat, 450
sub2ind, 443, 452
subplot, 36, 37, 366, 410-412
457

subsasgn, 454
subsindex, 454
subspace, 444, 446
subsref, 454
substruct, 454
subvolume, 461

summer, 460

sum, 139, 142, 143, 263, 275,
443, 446

superiorto, 454
support, 441
surf2patch, 461
surface, 378, 459

surfc, 32, 33, 137, 138, 459
surfl, 35, 335, 459
surfnorm, 460

surf, 35, 36, 59, 68, 78, 252,
253, 380, 459

svds, 444, 449

svd, 444, 462

symamd, 449

symbfact, 449

symmlgq, 449

symrcm, 449

symvar, 453

system, 441

tand, 445

tanh, b, 445

tan, 445

tempdir, 455
tempname, 455
tetramesh, 447, 459
texlabel, 457
textarrow, 457
textread, 125, 126, 455
textscan, 125, 126, 456
textwrap, 462

text, 22, 38-40, 213, 214, 252,
361, 363, 366, 367, 369, 371,

407, 440, 459
timerfindall, 454
timerfind, 454
timer, 454
title, 25, 228, 229, 457
toc, 453
toeplitz, 444
trace, 444

trapz, 446
treelayout, 449
treeplot, 449
tril, 443, 462
trimesh, 447, 459
triplequad, 448
triplot, 250, 252, 447, 459
trisurf, 447, 459
triu, 443, 462
tsearchn, 447
tsearch, 250, 447, 458
type, 442
uibuttongroup, 462
uicontextmenu, 459, 462
uigetdir, 461
uigetfile, 461
uiimport, 442, 455
uimenu, 462
uint16, 451, 463
uint32, 451, 463
uint64, 451, 463
uint8, 451, 463
uipanel, 462
uipushtool, 462
uiputfile, 461
uiresume, 462
uisave, 461
uisetcolor, 461
uisetfont, 461
uistack, 462
uitoggletool, 462
uitoolbar, 462
uiwait, 462
undocheckout, 443
unicode2native, 450
union, 453

unique, 453

unix, 441

unmkpp, 447
unwrap, 445, 446
unzip, 457

upper, 450
urlread, 457
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urlwrite, 457
usejava, 443, 455
vander, 444
varargin, 453
varargout, 453

var, 446

verctrl, 443
version, 443
vertcat, 443, 452

ver, 443

viewmtx, 460

view, 460
volumebounds, 461
voronoin, 447
voronoi, 447, 458
waitbar, 461
waitforbuttonpress, 461
waitfor, 461

wait, 454

warndlg, 461
warning, 455
waterfall, 458
wavplay, 456
wavread, 456
wavrecord, 456
wavwrite, 456

web, 441, 442
weekday, 453
whatsnew, 441

what, 442

which, 442, 455
whitebg, 460

whos, 442
wilkinson, 444
winopen, 455

winter, 460
wklread, 456
wklwrite, 456
workspace, 442
xlabel, 25, 38, 127, 136, 138,
213, 215, 221, 222, 224, 225,
228, 229, 234, 246, 252, 275,
290, 293, 296, 303, 309, 311,
315, 328, 372-374, 457
x1im, 460
xlsfinfo, 456
x1lsread, 51, 53, 54, 456
xlswrite, 54, 456
xmlread, 456
xmlwrite, 456

xor, 453

xslt, 456
ylabel, 25, 38, 127, 136, 138
213, 215, 221, 222, 224, 225,
228, 229, 234, 246, 252, 275,
290, 293, 296, 303, 309, 311,
315, 328, 372-374, 457

ylim, 460

zeros, 14, 166, 378, 399, 431,
433, 442, 444, 449, 452

zip, 457
zlabel, 138, 372-374, 457
z1lim, 460

zoom, 457, 460

A.9.2 Flow Control
Commands

break, 106, 454

case, 102, 103, 157, 241, 454
catch, 454, 455
continue, 454

elseif, 100-102, 114, 126,
352, 454

else, 100-102, 108, 113, 129-
134, 157, 264, 335, 352, 454
end, 95, 96, 100-108, 113
129-134, 136, 138, 158, 166
203, 241, 246, 252, 264, 296,
335, 342, 350, 352, 369, 430,
435, 436, 438, 443, 451, 454
error, 454, 455

for, 104-108, 113, 124, 130
132, 134, 136, 138, 142, 143,
166, 246, 252, 295, 342, 350,
369, 435-437, 454
function, 111-114, 116, 118,
119, 131-138, 156, 157, 164,
166-168, 170, 173, 176, 188
190, 191, 193, 203, 209, 213,
215, 228, 233, 238-242, 245,
246, 251, 275, 279, 289, 295,
307, 312, 313, 315, 316, 328,
331, 334, 335, 342, 344, 345,
350, 351, 354, 355, 362, 366—
368, 371, 374, 378, 386, 389,
394, 398, 405, 406, 409, 412,
414, 418-420, 423-425, 429-
432, 436, 453

global, 112, 118-120, 238,
239, 454

if, 95, 96, 100-102, 106-108

113, 126, 129-132, 134, 157,
203, 263, 335, 352, 454
otherwise, 103, 157, 454
return, 454
switch, 102, 103, 114, 157,
241, 454

try, 454, 455

while, 104-107, 136, 138,
352, 454

A.9.3 Symbolic
Toolbox
Commands

, 463
, 64, 65, 462
, 462
, 462
, 463
, 462
, 463
, 20, 303, 308, 309, 325—
327, 462
, 63-65, 462
, 463
, 462
, 463
, 463
, 417
, 463
, 463
, 462
, 463
, 463
, 463
, 11, 7375, 462
, 463
, 462
, 462
, 463
, 463
, 40, 66, 463
, 462
, 463
, 463
, 463
, 463
, 463
, 462
, 463
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pretty, 66, 463
cad, 463
rsums, 463
simple, 64, 72, 73, 462
simplify, 64, 462
sinint, 463
solve, 20, 79-82, 308, 462
bexpr, 462
subs, 64, 65, 67, 68, 77, 78, 82
203, 303, 309, 325, 326

I

sym2poly, 463

symsum, 75-78, 462

syms, 63, 68, 75-77, 303, 309,
325, 326, 463

sym, 63-69, 71-82, 203, 325
326, 463

taylor, 462

vpa, 462

zeta, 463

ztrans, 463

A.9.4 Special Book
or Web
Commands

border_connect, 419, 420
boundedges, 388, 419, 420
corr, 267, 280
cross23, 155, 157, 173, 177
cross3, 388, 389, 395, 399
405, 406

csqg_tr, 424, 425

cvar, 267

dbinom, 267, 269

DCFIRR, 289

dchisq, 267

depr_DDB, 289
depr_MACRS, 289, 296
depr_ST, 289, 290
depr_so0vy, 289
deriv, 203, 204, 215, 351

df, 203, 267

dgamma, 267

dhypg, 267

dlognorm, 267

dnorm, 267
draw_labeled_3D_axes, 425
dt, 245, 267

extrude solid, 419-422
extrude, 418, 420
fastppval, 427

font3D, 408

friction, 341-344, 356
fvprops_default, 386, 387,
412, 414, 415, 421, 430, 432,
433, 437

IRR, 289, 290, 296
leasqr, 237, 239, 240, 243
lin_eq_solve, 161, 164-167,
170, 173, 176, 178, 185, 187,
188, 190, 192, 193, 339, 345
lsqr_with_fminsearch, 240-
243

mesh_triangle, 430
nice_sphere, 378, 431-433,
436

non_lin_system_solve, 339,
345-347, 350, 351, 354, 355
NPV, 289, 290, 296

num_jac, 350, 352
path_props, 427, 430, 431
433

pbinom, 267, 269

pchisq, 267

pf, 267

pgamma, 267

phypg, 267

plognorm, 267
plot_frame, 429

pnorm, 267-269, 280

pt, 267

gbinom, 267
gchisq, 267, 273, 275, 280
qf, 267

ggamma, 267

ghypg, 267

glognorm, 267

gnorm, 267, 268, 274, 275, 292
qt, 267, 273, 275, 280
read_st1, 408
rotate_axis, 391, 392, 395
398, 399

sphere_tri, 394

stl write, 390
stlread, 408
surf2fv, 399, 409-413
text2patch, 407, 408
trace_and_twist_frame,
429-431, 433
trace_frame, 428, 429
turn_it, 428-430, 432, 433
vertex_match, 420
view_normals, 388, 389
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A.10 MATLAB RGB Color Charts

Use of special colors in MATLAB graphics requires specification of so-called RGB
components. Each number of the triplets in the following list reflects the relative
intensity of Red, Green, or Blue components. When 0, the component has no contri-
bution, and when 1 the component makes it maximum contribution. Note: you can

use this same chart for HTML colors, but must multiply each number by 255.

Snow (11.0000.9800.980)
Snow 2 (0.8040.788 0.788 )
Ghost White (0.9730.973 1.000)
White Smoke ( 0.961 0.961 0.961)
Gainsboro  (0.863 0.863 0.863)
Floral White (1.000 0.980 0.941)
Old Lace (0.992 0.961 0.902)
Linen (0.9410.941 0.902)
Antg. White (0.9800.922 0.843)
Antg. White 2( 0.933 0.875 0.800 )
Antg. White 3( 0.804 0.753 0.690)
Antq White 4 ( 0.545 0.514 0.471)
Papaya Whip ( 1.000 0.937 0.835)
BI. Almond (1.000 0.922 0.804)
Bisque (11.0000.894 0.769 )
Bisque 2 (0.9330.8350.718)
Bisque 3 (0.8040.718 0.620 )
Bisque 4 (0.5450.490 0.420)
Peach Puff  (1.000 0.8550.725)
Peach Puff 2 (0.9330.796 0.678 )
Peach Puff 3 (0.804 0.686 0.584 )
Peach Puff 4 (0.5450.467 0.396 )
Navajo White ( 1.000 0.871 0.678 )

Seashell (1.000 0.9610.933)
Seashell 2 (0.9330.8980.871)
Seashell 3 (0.804 0.7730.749)
Seashell 4 (0.5450.525 0.510)
Honeydew  (0.941 1.000 0.941)
Honeydew 2 ( 0.957 0.933 0.878)
Honeydew 3 (0.757 0.804 0.757 )
Honeydew 4 ( 0.514 0.545 0.514)
Mint Cream (0.961 1.000 0.980)
Azure (0.941 1.000 1.000)
Alice Blue  (0.9410.973 1.000)
Lavender (10.902 0.902 0.980)
Lvndr Blush (1.000 0.941 0.961)
Misty Rose  (1.000 0.894 0.882)
White (11.000 1.000 1.000)
Black (10.000 0.000 0.000)
Dk Slate Gray( 0.192 0.310 0.310)
Dim Gray (0.412 0.412 0.412)
Slate Gray  (0.439 0.541 0.565)
Lt Slate Gray ( 0.467 0.533 0.600 )
Gray (0.7450.7450.745)
Light Gray (0.827 0.827 0.827))
Midnt BI (0.098 0.098 0.439)
Navy (10.000 0.000 0.502)

Cornflo. Blue ( 0.392 0.584 0.929)
Dk Slate Blue( 0.282 0.239 0.545)
Slate Blue  (0.416 0.3530.804)
Med Slate BI (0.482 0.408 0.933)

Moccasin (1.0000.894 0.710)
Cornsilk (1.0000.9730.863)
Cornsilk 2 (0.9330.9100.804)
Cornsilk 3 (0.804 0.784 0.694 )
Cornsilk 4 (0.5450.5330.471)
Ivory (1.0001.000 0.941)
Ivory 2 (0.9330.9330.878)
Ivory 3 (0.804 0.804 0.757 )
Ivory 4 (0.5450.5450.514)

Lem. Chiffon ( 1.000 0.980 0.804 )

LtSlate Bl  (0.518 0.439 1.000)
Med Blue  (0.000 0.000 0.804 )
Royal Blue (0.2550.412 0.882)
Blue (0.000 0.000 1.000 )

Dodger Blue (0.118 0.565 1.000)

Dp Sky BI

(0.000 0.749 1.000 )
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Sky Blue (10.529 0.808 0.980)
Lt Sky Blue (0.529 0.808 0.980 )
Steel Blue  (10.2750.510 0.706 )

Lt Steel Blue (0.690 0.769 0.871)
Lt Blue (0.6780.847 0.902)
Powder Blue (0.690 0.878 0.902 )
Lt Turquoise (0.686 0.9330.933)

Dk Turquoise ( 0.000 0.808 0.820 )
Med Turqg  (0.282 0.820 0.800)
Turquoise  (0.2510.8780.816)
Cyan (0.000 1.000 1.000)

Light Cyan (0.878 1.000 1.000)
Cadet Blue (10.3730.620 0.627)
Med Agmrn. ( 0.400 0.804 0.667 )
Aquamarine (0.498 1.000 0.831)
Green (10.000 1.000.000)

Dk Green  (/0.000 0.392 0.000 )
Dk Olive Grn ( 0.3330.420 0.184 )
Dk Sea Grn  (0.561 0.737 0.561 )
Sea Green  (0.1800.5450.341)
Med Sea Grn (0.235 0.702 0.443)
LtSeaGrn (0.1250.698 0.667 )
Pale Green  (0.596 0.984 0.596 )
Spring Grn ~ (10.000 1.000 0.498)
Lawn Grn  (10.486 0.988 0.000 )
Chartreuse  (0.498 1.000 0.000)
Med Sprg Grn( 0.000 0.980 0.604 )
Green Yellow ( 0.678 1.000 0.184 )
Lime Green (0.196 0.804 0.196)
Yellow Green ( 0.604 0.804 0.196)
Forest Green (0.133 0.5450.133)
Olive Drab  (10.420 0.557 0.137)
Dark Khaki (0.7410.718 0.420)
Khaki (0.9410.902 0.549)
Pale Gldnrod ( 0.933 0.910 0.667 )
Lt Gldrd Yel (0.9800.980 0.824)
Light Yellow (1.000 1.000 0.878)

Yellow (11.000 1.000 0.000)
Gold (11.000 0.843 0.000)
Lt Goldenrod (10.933 0.867 0.510)
Goldenrod  (0.8550.647 0.125)

Dk Gldnrd  (0.722 0.525 0.043)

Rosy Brown (0.737 0.561 0.561 )

Indian Red  (0.804 0.361 0.361)
Saddle Brown( 0.545 0.271 0.075)
Sienna (0.6270.3220.176)
Peru (0.804 0.522 0.247)
Burlywood (0.8710.722 0.529)
Beige (0.961 0.961 0.863)
Wheat (0.9610.8710.702)
Sandy Brown ( 0.957 0.643 0.376)
Tan (0.824 0.706 0.549 )
Chocolate  (0.824 0.4120.118)
Firebrick (0.6980.1330.133)
Brown (0.647 0.1650.165)

Dark Salmon (10.914 0.588 0.478)
Salmon (0.9800.5020.447)
Light Salmon ( 1.000 0.627 0.478 )
Orange (1.0000.647 0.000)
Dark Orange (1.000 0.549 0.000)
Coral (11.0000.498 0.314)
Light Coral (0.9410.502 0.502 )

Tomato (1.0000.3880.278)
Orange Red (1.000 0.271 0.000)
Red (11.000 0.000 0.000)
Hot Pink (1.0000.412 0.706 )
Deep Pink  (1.0000.078 0.576 )
Pink (1.0000.7530.796 )
Light Pink  (1.0000.714 0.757 )
Pl Violet Red (0.859 0.439 0.576 )
Maroon (0.6900.1880.376)
Med Vlet Red( 0.780 0.082 0.522)
Violet Red (0.816 0.125 0.565)
Violet (0.9330.5100.933)
Plum (0.867 0.627 0.867 )
Orchid (0.8550.4390.839)
Med Orchid (0.729 0.333 0.827)
Dark Orchid (0.600 0.196 0.800 )
Dark Violet (0.580 0.000 0.827)
Blue Violet (0.5410.169 0.886 )
Purple (0.6270.1250.941)
Med Purple (0.576 0.439 0.859 )
Thistle (0.8470.749 0.847)
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%, 92

&, 98

2D plots, 24

3D plots, 31
4-by-4 matrix, 402

acceleration, 324
amortization, 284
amperes, 183
angles made with axes, 148
animation, 434
Array Editor, 53
arrays, 11
access variables, 50
dimension, 12
expressions, 18
index, 12
initializing, 12
logical expressions, 99
operations, 17
save contents, 49
scalar operations, 19
size, 20
assigning variables, 9
avi, 434
Axes Property Editor, 25
axis labels
changing font size, 224

basic circuit, 182
batch reactor, 315
binomial distribution, 268

approximation by normal, 269

block comments, 121
body forces, 161
branch point, 353
branching, 95

pipe flow, 352
branching pipes, 339

calculus, 71
calibration, 231, 232
camera, 385
capital expenses, 287
cash flow, 283
cumulative, 284
cash flow diagram, 283
cdf, 264
cell array, 53
central limit theorem, 272
charges
negative, 181
positive, 181
chemical reactions, 313
circuit
electric, 339
clamping, 224
CMYK, 367
coefficient matrix, 46
coefficient of drag, 332
coefficients, 219, 220
coin toss, 262

Colebrook Equation(friction factor), 341

color for plots, 28

477
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color map, 377
column vector, 13
command line, 89
Command window, 2
comments, 92
block, 121
complex numbers, 5
component, 146, 323
components
position, 330
velocity, 330
confidence interval
examples, 274
proportions, 274
standard deviation, 273
confidence intervals, 272
mean, 272
confidence level, 272
Conservation
mass, 353
conservation, 339
mass, 339
charge, 184, 339
mass, 340
constructive solid geometry (CSG), 422
context highlighting, 94
continuation, 28
contour, 250
copy commands, 55
correlation, 276
coefficient, 277
costs, 287
countable outcome, 261
covariance, 276
matrix, 277
creating graphs, 23
CSG, 422
Cubic spline, 223
cubic spline, 223
Cumulative Distribution function, 264
current directory, 91
curve fitting

statistical analysis, 279
curve-surface intersection, 333
cylinder, 419

damping force, 330
data
displaying and importing, 48
import, 51
input, 51
debugging, 120
commented lines, 121
tips, 123
uncommented lines, 121
degrees of freedom
statistics, 273
density, 341
depreciation, 288
estimation, 288
MACRS, 289
straight line, 289
types, 289
Derivatives
approximation, 202
derivatives, 71
high order, 71
mixed partial, 73
partial, 72
Diagonal matrix, 44
diameter
inside, 340
dice, 262
differential equation, 301
dimensioning, 161
direction cosines, 147
direction vector, 332
direction vector, unit, 147
discount factor, 283
discount rate, 283
discounted cash flow, 286
DCFIRR, 286
displaying data, 48
distance, 150
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distance vector, 150
distribution
binomial, 268
Chi Square, 273
continuous, 261
discrete, 261
Student T, 272
Distribution function, 264
docking, 91
documentation, 93
dot product, 154
drag force, 332

editing graphs, 25
editor, 86, 87
asterisk, 87
docking, 91
electric insulators, 181
electrical conductors, 181
electrons, 181
ellipsoid, 431
Encapsulated PostScript file, 41
engineering economics, 261
equally spaced points, 254
equation
differential, 301
equations
nonlinear system, 339
linear systems, 339
nonlinear systems, 345
equilibrium
force , 158
particle, 169
rigid body, 171
rotational , 158
error curve, 221
errors, 218, 219
Euler’s Method, 305
expenses, 287
capital, 287
exponentiation, 45

Face-vertex structures, 373

FFT, 244
and noise, 248
Figure window, 24
File 1/0, 123
fin, 136
first order, 301
flow
pipes, 340
Flow Control, 95
flow control
branching, 95
conditions, 95
iteration, 104
logical expressions, 98
nesting, 107
relational expressions, 96
selection, 95, 107
flow rate
volumetric , 340
Font3D, 408
fonts
3D, 407
force, 150
damping, 330
drag, 332
gravitational, 161
line of action, 155
spring, 330
forces, 145
attractive, 181
repelling, 181
format
default , 48
Fourier series, 135
Fourier Transform, 244
frame capture, 434
free-body diagram, 160
free-form fabrication, 387
free-particle diagram, 160
frequency, 245
frequency plot, 245
friction factor, 341
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Colebrook Equation, 341 rotate graph, 36
function, 5, 7 smooth-shaded surface, 33
dependent (ODE), 301 surface plot, 32
external-file, 111 types, 30
main, 115
maximization, 212 handle, 38
minimization, 212 Handle Graphics, 38
nested , 429 help, 6
primary, 115 Hermite
function function, 208 piecewise cubic, 414
function functions, 117 high-level language, 2
functions hill function, 129
arguments, 113 histogram, 270
differentiating, 71 hue (HSV), 366
integrating, 71
multiple arguments, 114 Identity matrix, 44
names, 111 Image
nonlinear, 235, 236 current figure, 434
user-defined, 109 image color, 365
zeros, 205, 207 import data, 51
FV importing data, 48
properties, 374 income tax calculations, 287
FV structures, 373 income taxes, 286
infinite series, 76
GPU, 405 initial conditions, 302
graphs initial value problem, 301
2D plots, 24 initializing matrices, 14
3D plots, 31 input data, 51
adding text, 37 Integrals
annotating, 37 approximation, 202
asymptotes, 69 integrals, 71
copy figures, 40 definite, 73
creating, 23 multivariate expressions, 73
editing, 25 integration
font size, 37 numerical, 73, 118
isosurface, 35 interest, 282
legend, 29 compounding, 282
line thickness, 37 simple, 282
multiple curves, 27 interest rate
multiple plots, 36 annulaized, 282
parametric curves, 31 nominal, 282

property editor, 25 period, 282
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simple, 282
internal rate of return(IRR), 285
interpolation
2D, 249
intersection
curve-surface, 333
intialize arrays, 12
IRR (internal rate of return), 285
isosurface, 417
Iteration, 104
IVP, 301

Jacobian matrix, 348
approximate, 350
JPEG file, 41

KCL, 183

kinematics, 323

Kinetics, 323

Kirchoff’s Current Law, 183
Kirchoff’s Laws, 182
Kirchoff’s Voltage Law, 184
KVL, 184

laminar flow, 341
LaTeX, 66
LaTex
equation typesetting, 40
least squares fitting, 230, 233, 236
least squares polynomial, 311
least-squares fitting
nonlinear, 237
line of action, 155
line styles, 28
line thickness
changing, 224
Linear Equations, 45
linear equations
solve, 47
linear functions
least squares fitting, 230
load, 145
loan payment, 283

logical array, 99
logical expressions, 98
arrays, 99
precedence, 98
loop, 104, 185, 192
loops
for, 104
infinite, 105
nested, 107
while, 104, 105

main function, 115

MAPLE, 61

marker size
changing, 224

marker types, 28

mat file, 50

material, 384

matrices, 12
coefficient, 46
diagonal, 44
division, 45
element, 13
entry, 13
exponentiation, 45
identity, 44
initializing, 14
inverse, 45
length, 14
multiplication, 42
operations, 42
scalar multiplication, 43
singular, 45
size, 14, 15
special types, 42
square, 13
submatrix, 16
transposing, 15
types, 44

matrix
rotation, 391

maximization
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function, 212
mean, 262, 263

continuous pdf, 264
median, 262

continuous pdf, 264
mex programming, 214
minimization

function, 212
minimum array index, 16
mirror image, 395
mixed partial derivatives, 73
mixed scalar-array operations, 19
mode, 262

continuous pdf, 264
model fitting, 235
moment, 150, 151
Monte Carlo analysis, 290
movies, 434

nested function, 429

nested loops, 107

nesting, 107

net present value (NPV), 285
Newton’s Laws, 145
Newton’s Second Law, 329
Newton-Raphson, 347
nodes, 182

nonlinear systems of equations, 345

normals, surface, 390
NPV

net present value, 285
numerical analysis, 306
numerical solution, 304

octahedron, 393

ODE, 301
coupled, 308
decoupled system, 309
exact solution, 303
exact solutions, 303
initial conditions, 302
numerical solution, 304

predictor-corrector, 306
Runge-Kutta, 306
solution, 302
system, 309
Ohm’s Law, 182
ohms (units), 183
operating expenses, 287
operations on arrays, 17
operator precedence, 4
arrays, 20
optimization, 214
order
ODE, 301
ordinary differential equation, 301
ouput
suppressing, 10
outcome
continuous, 261
countable, 261
outliers, 232
output to files, 123

parametric curve, 31
parametric function, 323
parentheses, 5
particle

moving, 323
payback time, 284, 286
pdf, 264
piecewise function, 108
pipe, 340
pipe network, 353
points

equally spaced, 254
points of contact, 161
polygon, 361

defined, 361
polyhedron, 386
polynomial

scaling, 317
Polynomial fitting

MATLAB, 219
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polynomial fitting, 217, 220, 228
coefficients, 218-220
error curve, 221
errors, 218, 219
interpolating, 217
interpolation, 221
least squares, 217
least squares fit, 221

polynomials
roots, 205

population, 270

position vector, 150

potential, 183, 339

power source, 182

power sources
multiple , 192

predictor-corrector, 306

pressure drop equation, 341

primary function, 115

probability, 261
range of outcomes, 266

probability density function
Non-negativity constraint, 264

probability distribution
continuous, 264
discrete, 263

Profiler, 122

profiling, 122

program
stopping, 105

program efficiency, 126

programming, 86
execution speed, 126
flow control, 95
reusing code, 127

programs
commenting, 92
running, 89, 91
self-contained, 115, 116
variable names, 92

projectile, 333

Property Editor, 25

proportions, 274
protons, 181

quantile, 266

radius
inside, 340
random numbers, 292
normally distributed, 292
uniformly distributed, 292
random walk, 292
Rapid prototyping, 387
reaction
parasitic, 316
secondary, 316
reactions, 145
reactors
chemical, 313
rectified sine wave, 134
relational expressions, 96
resistor, 182
rest position, spring, 330
Reynolds number, 341
RGB, 39, 365
right-hand-side vector, 46
roots, 205
roughness, 341
roughness values, 342
row vector, 13
Runge-Kutta, 306
running programs, 89, 91

sample from population, 270
saturation (HSV), 366
saving files, 87
scalar, 11, 19
scaling polynomials, 317
selection, 95, 107
self-contained programs, 115, 116
passing function names, 117
series
function defined by, 76
infinite, 76
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trigonometric, 244
significant digits, 48
singular matrix, 45
solid

extruded, 418
solution documentation, 169
spectrum, 366
speed, 324
Spline Fitting, 217
spline fitting

reduce error, 224

clamping, 224

continuity, 223

cubic spline, 223

MATLAB, 222
spline function

evaluate, 223
spring constant, 330
spring force, 330
square matrix, 13
standard deviation, 262
statics, 145
statistics, 270
statistics sample, 270
step function, 108
stereolithography, 388
Stixbox, 267
stl file, 388
stopping a program, 105
string, 8
structure array, 53, 81
Structure arrays, 373
subfunction, 115
submatrix, 16
Sum-of-one constraint, 262
summation, 75

using sum, 139
superconductors, 181
superellipsoid, 419
supertoroid, 419
supports, 161
suppress output, 10

surface
diffuse, 382
extruded, 418
specular, 383
turning, 425
twisting, 425
surface plot, 32

surface-curve intersection, 333

surfaces
constructing, 408
implicit function, 415
parametric, 409
rotation, 412
Symbolic Expressions, 67
Symbolic processing
summation, 75
symbolic processing, 61
calculus, 71
collect, 65
commands, 64, 69
equations, 78
graphing, 68
help, 61
nonlinear systems, 81
numerical evaluation, 67
system solutions, 78
variables, 63

taxes, 287

income, 286
tension, 160
text

rotation, 39
TIFF file, 41
time value of money, 282
tolerance, 348
torque, 150
torus, 419
trajectory, 326
trajectory plot, 326
transformations, 390
transforms
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combining, 403
transfrom

reversing, 400
translate, 368
transparency, 383
transpose, 15
triangulation, 250
trigonometric functions, 65
trigonometric series

derivatives, 248

integrals, 248
turbulent flow, 341
two-force body, 174

User-Defined Functions, 109

value (HSV), 366
variable, 8
variables, 8
access, 50
assigning, 9
case-sensitive, 55
global, 118
import values, 50
local, 112, 118
names, 8
variance, 262, 263
continuous pdf, 264
vector, 13, 149
Vector operations, 155
Vectors, 145, 146, 323
velocity, 324
average fluid, 340
vertex, 363
viscosity, 341
volts, 183



