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bounds checking, 74
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Dev-C++, 15
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disini, 190
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from within function, 118
Java, 171
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finite difference, 254
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error
analysis, 188, 214
compiler, 55
Java, 173
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object, 182
source, 182
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EXIT_SUCCESS, 36
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extends, 170, 173
extension .cpp, 79
extern, 81
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fabs, 49, 50
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fft, 12, 209
FFT, 209, 250
fftshift, 211
figure, 13
file
append, 96
binary, 96
serialized, 186
1/0 Java, 178
stream, 95
FileInputStream, 178
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final, 163, 170, 180
finalize, 172
finally, 173
find, 97
finite-difference operator
forward, 188
finite-element method, 255
fix, 12
flag, 93
float, 28, 57, 162, 174, 191
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FLT_MAX, 28, 57
FLT_MIN, 57
fluid mechanics, 236
flush, 44
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focal length, 248
for, 11,42
format, 7, 177
formatting convention, 7, 33
FORTRAN, 2, 3, 15,75
forward difference approximation, 213,
234
forward time centered space procedure,
237
Fourier transform, 208
discrete, 208
fast, 209, 246, 250
fplot, 13
freeMemory, 171
Fresnel equation, 247
friend, 124, 125
fstream, 38, 95
FTCS, 237
full, 10
function, 11, 46, 59
abstract, 180
arguments, 12
built-in, 49
class member, 59, 66
const member, 81
finding extrema, 199
get and set member, 71, 169
handle, 12
Java, 172
Java type parameters, 187
name, 189
passing a Java function argument,
181
prototype, 48
pure virtual, 136
record, 47, 189
recursive, 53
reference arguments, 102
signature, 48
static member, 133
templates, 139
virtual, 135
fzero, 12
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Galerkin, 255

garbage, 115, 119, 171
Gaussian elimination, 201
Gauss—Seidel, 241

gea, 13

gdb, 15

general protection fault, 109
generic types, 186

get, 13, 62

getline, 97, 112
getRuntime, 171

global, 11, 251

global scope, 31, 52

global variable, 30, 52, 113
GNU, 4

golden mean, 199

gprof, 15

graf, 191

graphical programming, 25, 61
graphics, 15

Hamilton’s equations, 245
Hamiltonian, 227
Hamming window function, 210
has-a, 65, 170
hash code, 175
header file, 50, 79
Hello world, 16
help, 6

Dev-C++, 20
Hermitian, 243
Hermitian matrix, 206
heterogeneous object collections, 135, 136
hex, 107
hexadecimal, 47, 162
high-level language, 24
histogram

biased, 220
hold, 13, 224
hopscotch method, 238
hyperbolic equations, 232, 235

identifier, 26, 27, 68, 161
identity, 61

if, 41, 166

ifdef, 38

ifft, 12,210

ifndef, 38

ifstream, 93, 95

ill-conditioned, 204

imag, 142,210

impedance, 235

implementation, 137

import, 157

importance sampling, 220

IMSL, 4

include, 38

include file, 80

index zero-based, 85

Inf, 57

information hiding, 59, 70

inheritance, 3, 60, 65, 76
interface, 137
multiple, 137
private, 65, 76
protected, 65, 78
public, 65, 76

inheritance tree, 65

init, 184

initial conditions, 43, 212, 214, 231, 233

initialization
array, 83, 84
final class variables, 170
final variables, 163
Java array, 175
Java array elements, 175
Java function arguments, 172
Java interface, 180
Java primitive types, 162
Java reference, 171
list, 72, 77, 137
pointers, 107
reference, 101
static class member, 133
inline, 38, 53, 67, 151
inner adapter class, 182
inner block, 30
input, 7
insert, 97, 175
insertion operator, 16
installation, 15
DISLIN, 19
instance, 68
instantiation, 62, 69
int, 28, 46, 162
int2str, 10
Integer, 163
interface, 62, 136, 157, 180, 181
internal class member, 71

interpl, 12
interpolation, 12
introspection, 169
intValue, 174

inv, 9, 10
IOException, 173
iomanip, 94

ios, 93

ios::app, 96
iostream, 16, 19, 37, 38, 93, 94
is-a, 65, 170, 179
Ising model, 227
istream, 93
istrstream, 93
iterative coding, 35
iterator, 113, 143

Java, 3
command arguments, 177
development kit, 152
java.applet, 158
java.awt.event, 158
java.io, 158
java.lang.Error, 158
java.lang.Exception, 158
java.lang.Math, 158
java.lang.reflect, 158
java.lang.String, 158
java.lang.StringBuffer, 158
java.lang.Thread, 158
javac, 156, 170
javadoc, 161
JDK, 152

key set, 83
kind-of, 65

labels, 191
Lax—Wendroff method, 238
least squares, 204
legacy code, 75
length, 9, 97, 113

for Java arrays, 176
lens operator, 248
lifetime, 113, 132
likelihood ratio, 220
limits, 28
line feed, 29
linear equations, 10, 200
linewidth’, 13
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linked list, 121
linker, 24, 79
linspace, 11
Linux, 5, 15, 25
list, 83, 143
load, 10

log, 50

log10, 50
logical drive, 5
logical operators, 11, 39
logistic map, 14
loglog, 13
logm, 9
logspace, 11
long, 28, 162
lookfor, 6

Is, 6

Isode, 12

lu, 10

Ivalue, 31

M_PI, 50
machine epsilon, 7, 56
machine language, 24
main( ), 36
makefile, 80
mangling, 48
manipulator, 40
mantissa, 28
map, 143
MAPLE, 2
Markov chains, 222
math, 38
Math (Java), 173
math.h, 49
Mathematica, 2
MATLAB, 2, 5
matrix, 111, 200
dynamically allocated, 119
functions, 9
sparse, 10
statically allocated as function
argument, 120
max, 12
Maxwell’s equations, 235
mean, 12
member-of operator, 13, 69
member selection, 108
memcpy, 130
memory, 27

access, 56, 86
buffer, 93, 100
deallocation, 47, 115
dynamically allocated, 113, 116
leak, 115, 127, 128
lifetime, 114
management, 13
registers, 23
storage order, 90
menu, 7
mesh, 13
messages, 61
metafl, 20, 190
metaparameter, 139, 186
method, 59
non-static (instance), 159
static, 159
Metropolis algorithm, 221
midpoint rule, 195
min, 12
minimization, 199
misspelling, 17
mkdir, 5
modular program, 46, 54
modular testing, 35
modulus, 39
molecular dynamics, 225
Monte Carlo procedures, 218
more, 7
multicanonical methods, 224
multidimensional array
initialization, 89
multimap, 143
multiset, 143
multithreading, 60, 184

NAG, 4
name, 27, 136, 191

mangled, 49
namespace, 31, 37
naming conventions

internal variables, 71
NaN, 57, 162
NDEBUG, 51
NEGATIVE_INFINITY, 162
nested classes, 147
new, 113, 115, 127, 157, 171
new_handler, 114
Newton’s equation, 212
Newton’s laws, 225
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Newton’s method, 197

node, 121
NoSuchMethodException, 173
Notepad++, 152

null, 171

NULL, 40, 109, 116, 121, 175
null character, 29, 95, 112

null pointer, 115, 128

num2str, 10

NumberFormat, 177

object, 2, 58, 59, 61
assignment, 70
base class, 77
derived class, 77
factory, 63
file, 24
object-oriented analysis, 58, 66
object-oriented design, 58
Object, 179
ObjectOutputStream, 186
octal, 162
octave, 2, 5
ode23, 12
oded5, 12
ofstream, 93, 95, 96
ones, 9
op code, 24
open, 96
operating system, 25, 26, 56
operator, 27, 125, 188
binary, 32
bit shift, 149
bitwise, 149
centered finite difference, 192
extraction, 126
extraction and insertion, 125
inclusion in class definition, 126
index, 54, 85
insertion, 44
insertion and extraction, 112
integral, 194
logical, 165
logical comparison, 165
member of, 108
overloading, 48, 49, 125
overloading through friend functions,
125
remainder, 164
ternary, 125
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operator (cont.)
ternary, if-then-else, 165
type conversion, 46
unary, 31
operator product expansions, 246
operator-splitting methods, 244
optimization, 18, 149, 151
order, 188
ordered list, 83
orient, 13
ostream, 93
ostrstream, 93
outer product, 9

pack, 13
package, 157, 158, 169, 170
default, 157
unamed, 169
Pad¢ approximant, 252
page fault, 23, 119
paint, 156
parabolic, 233
parabolic differential equations, 242
parameters, 46, 47
default, 52
parentheses, 32, 47
parseDouble, 175
partial differential equations, 230
particle simulations, 225
partition, 5
partition function, 228
pass by reference, 89, 96
pathname, 95
pause, 13
PDF, 20
periodic boundary conditions, 246
phase-space, 215
pi, 7
pivoting, 204
plot, 12
point spacing, 188
pointer, 106
arithmetic, 110
comparisons, 111
dangling, 115
Java, 171
this, 123
to a const, 110
to a function, 189
to a pointer, 111, 120
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to pointer, 120
Poisson bracket, 245
Poisson equation, 232, 241
polar, 142
polymorphism, 49, 60, 69
POSITIVE_INFINITY, 162
postconditions, 50
postfix, 39
postscript, 20
potential, 250
pow, 50
precedence, 32, 164
precision, 94
precondition, 50
prefix, 39
preprocessor directive, 27, 38, 79
primitive types, 161, 162
print, 13, 177
print screen, 20
printf, 99
println, 177
priority_queue, 143
private, 2, 59, 62, 63, 70, 158, 169
probability distribution functions, 219
problem definition, 35, 60
procedural language, 2, 24
procedural programming, 35, 58
profiler, 15, 18, 149
program library, 79
program maintenance, 36
project, 15, 78, 79
prolog, 33
properties, 59, 62
protected, 70, 78, 158, 170
prototype, 136

function, 53
public, 2, 59, 69, 70, 158, 169, 170, 180

qplot, 19

quad, 12

quantum mechanics, 252
queue, 83, 143

quiver, 233

RAM, 23

rand, 10, 211

random access memory, 23
random number, 10
read-only member, 71
read-only memory, 23

reader function, 71
real, 142, 209
rectangular integration, 195, 214
reference, 101, 109
Java, 171
member variables, 103
return values, 104
reflection, 247
register, 150
reinterpret_cast, 46
rem, 12
remainder operator, 39
rename, 6
replace, 97, 113, 174
requirements specification, 61
reserved keyword, 26
return, 47, 51
reuse, 35
rmdir, 5
ROM, 23
roots, 12
round, 12
row-major storage order, 90
run, 184
Runge—Kutta, 216
Runtime, 171
runtime type identification, 135
rvalue, 31, 85

save, 10

scalar wave equation, 246
scale, 191

Scanner, 177

Schrédinger equation, 231, 250, 254
scientific notation, 28
scope, 18, 81
scope-resolution operator, 30, 67, 137
SecurityException, 173
segmentation fault, 56, 86
semilogx, semilogy, 13
sequence diagrams, 61
serializable, 186

set, 13, 17, 62, 83, 143, 153
setf, 94

setscl, 191

shallow copy, 128

shell, 153

short, 162

Simpson’s rule, 196

sin, 50
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sine transform, 208
singular value decomposition, 205
size, 9
sizeof, 28, 106, 125
skew-Hermitian, 243
sleep, 184
software engineering, 50
soliton, 250
sort, 12
sorted list, 83
specialization, 170
specific heat, 228
specification document, 35
spectral radius, 240
speye, 10
spin, 227
split-operator methods, 242-246
spy, 10
sqrt, 50
sqrtm, 9
square well, 251, 253
sstream, 97
stability, 57, 240
stack, 83, 143
Standard Template Library, 143
standards, 3
start, 184
statement, 26, 27
static, 132, 159, 169, 173, 180
std, 37
stdio.h, 99
stdlib.h, 43
steady-state, 237
step size, 188
stochastic physical systems, 218
stop, 184
storage location, 27
str2int, 10
str2num, 10
stream
attach to file, 96
input, 44, 93
manipulators, 94
output, 44, 93

printer, 94
string, 98
string, 10, 27, 29, 112, 174, 177
C-type, 112
class, 97
initialization, 97
Java, 174
streams, 97
StringBuffer, 175
stringstream, 97
StringTokenizer, 175
strlen, 112
strnemp, 112
strncpy, 112
strstream, 97
struct, 147
structures, 13, 147
subplot, 13
substring, 174
sum, 12
super, 170
switch, 11, 41, 174
symplectic evolution operators, 245
system bus, 23

tan, 50

tanh, 50

Taylor series, 189, 252

temperature distribution, 228, 230

template, 139, 140, 157, 186
non-type parameter, 141

testing, 36

thin lens, 248

this, 123, 169

Thread, 184

throws, 173

TIFF, 20

token, 26

toString, 98, 175, 179

trace, 9

transpose, 8

tridiagonal-equation solver, 202

true, 40, 162

try, 50, 173
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type, 27, 31, 63
checking, 48
default, 46
return, 46

typedef, 44

typeid, 136

typeinfo, 136

typename, 140

UML, 61

265

underdetermined equation system, 205

underscore, 27
Unicode, 162

union, 147, 149
unitary, 243, 248, 252
UNIX, 6, 25

use cases, 61

using, 37

variable, 27
hiding, 30
static, 159

vector, 143

Vector, 176

virtual, 134, 135
function, 179
inheritance, 138

operating system, 23

visible, 31
void, 46

wave equation 231, 236

while, 11, 42, 166

whitespace, 26, 27, 44

who, 7

width, 94
Windows, 15, 25
wrapper, 74, 75, 88
writeObject, 186
write-only, 71

xlabel, ylabel, 13

Yee method, 238
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