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# Appendices ¢

The following appendices are online at

Appendix A:
Appendix B:
Appendix C:
Appendix D:

http://ww. skylit.com javanet hods
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Common Syntax Error Messages
GUI Examples Index

The EasyReader , EasyW i t er, EasySound,
and EasyDat e Classes

# Solutionsto Selected Exercises &

Solutions to exercises marked with a v* are downloadable from

http://ww. skylit.com javanmet hods. Click onthe“Download Sudent Files’
link, download and unzip the st udent f i | es. zi p file, then open

JM Sol ut i onsToExer ci ses. pdf .
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flowchart, 82
Fl owLayout , 17#-11, 17#-17
fonts, 16%-13
attributes, 16%-13
defining, 16%*-13
Monospaced, 16%-13
names, 6%-13
SansSerif, 16%-13
Serif, 16%-13
size, 16¥-13
“for each” loop, 349, 470
f or loop, 200, 202, 212
formal parameters, 130
f or mat method of Stri ng, 280
formatting numbers, 278

FORTRAN programming language, 15
Fortune Teller applet, 339

frames on stack, 534

framework, 466

FTP (File Transfer Protocol), 1#-22
full binary tree, 628

fully-qualified name, 54

garbage collection, 59
gate, 2
GB. Seegigabyte
generics, 466
get method

of ArraylLi st 366

of Li nkedLi st , 476

of Map, 488
get Act i onCommand method, 17%-10
get Al | Font s method, 16%-13
get Audi od i p method, 18#-8
get Cont ent Pane method, 17#%-10
get Docunent Base method, 18%-9
get Fi r st method of Li nkedLi st , 477
get Hei ght method, 16%-8
get | mage method, 18%-9
get KeyText method, 444
get Last method of Li nkedLi st , 477
get Modi f i er s method, 18%-5
get Sel ect edl ndex method, 17%-9
get Sel ect edl t emmethod, 17%-9
get Text method, 17%-9
get W dt h method, 16%-8
gi f files, 18%-9
gigabyte, 4, 1#-6, 1%-24
Giggle search engine, 617, 638
GIMPS project, 211
Goldbach conjecture, 208
Goofenspiel game, 643
Godling, James, 241
G adi ent Pai nt class, 429, 16%-3
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graphical user interface (GUI), 19, 37,
1#-10, 1%-24, 17%-2

G aphi c¢s class, 428, 16%-2
drawing methods, 16%-11

graphics coordinates, 16%-7

G aphi cs2D package, 428, 16%-2

Greco-Roman square, 9

grep program, 424

GidLayout, 17%-11, 17%-17

GridWorld case study, 45, 128, 192, 216,
263, 296, 299, 307, 374

GUI (Graphical User Interface), 19, 37,
1#-10, 1#*-24

Hangman program, 292
hardware, 4
hardware interface, 1%-8
hardware stack, 533, 534, 550
HAS-A relationship, 57
hash function, 612
hash table, 485, 606, 612
chaining, 613
collisions, 612
load factor, 615
probing, 613
traversal, 615
hashCode method, 485, 616, 617
hashing, 612
HashMap class, 606, 615
HashSet class, 484, 606, 615
vs. Tr eeSet , 486
hasNext method of | t er at or , 470
hasPr evi ous method of
Listlterator,473
heap, 483, 627, 630
HeapPri orit yQueue class, 630, 631
Heapsort, 484, 634
Hel | oG aphics. j ava, 32
Hel | oQui . j ava, 30
Hel | oWorl d. j ava, 23

Hex game, 565

hexadecimal (hex) numbers, 1#-16

hierarchy of classes, 295, 326

high-level programming language, 15, 37

horizontal and vertical boxes, 17%-13

horizontal strut, 17%-13

Horstmann, Cay, 299

host, 1%-21

HTML (Hypertext Mark-Up Language),
34,110, 121

IDE (Integrated Development
Environment), 19, 37

| EEE standard for floating-point numbers,
1#-18

i f-el se statement, 160
nested, 171

i f-else-if sequence, 170

I'I'l egal Argunent Excepti on, 226,
280, 393

| magel con class, 18%-11

immutability of strings, 286

immutable objects, 237, 257, 268

i npl ement s keyword, 319

i mport statement, 53, 70

increment operator ++, 143

indentation, 119

index in array, 334

Index Maker program, 371

i ndexOF methodsof Stri ng, 273

| ndexQut Of BoundsExcept i on, 365

induction hypothesis, 562

infix notation, 601

information hiding, 61, 71, 222

inheritance, 28, 63, 71, 294

inheritance hierarchy, 295, 326

i ni t method of JAppl et , 33

inline class, 18%-3

inner class, 470, 515

input stream, 413
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| nput St r eamclass, 414
Insertion Sort, 383, 396, 407, 457
instance of aclass, 47
instance variables (fields), 51, 56, 70, 249
i nst anceof operator, 385
i nt datatype, 132
integer division, 139
| nt eger wrapper class, 277, 286
par sel nt method, 280
integrated development environment
(IDE), 19, 37
interface, 320, 327
vs. class, 320
i nt er f ace reserved word, 319
Internet Protocol (1P), 1%-22
interpreter, 16, 37
i nt Val ue method of | nt eger, 277
| OExcepti on, 417, 419, 421
IS-A relationship, 67, 71, 294
with interfaces, 323
i sAl t Down method, 18%-5
ISBN check digit, 291
i sCont r ol Down method, 18%-5
sDi gi t method of Char act er , 282
sEnpt y method of Col | ect i on, 468
sLet t er method of Char act er , 282
sLetter O Di gi t method of
Char act er, 282
sLower Case method of Char act er,
282
sShi f t Down method, 18%-5
sUpper Case method of Char act er,
282
i s\Wi t espace method of Char act er,
282
I t er abl e interface, 514, 593
iterations, 83, 86, 200
and arrays, 348
It erator interface, 469
methods, 470

i terat or method of Col | ecti on, 468
iterators: in nested loops, 471

jar file, 53

Java Development Kit (JDK), 19, 21

JavaVirtual Machine (JVvM), 17, 37

j ava. awt package, 54

j ava. i o package, 414

j ava. | ang package, 133, 277, 514

java. util package, 466
Scanner class, 26, 416

Javadoc, 110

j avax. swi ng package, 30, 434, 17#%-2

JBut t on class, 435, 17#-3, 17%-6

JCheckBox class, 435, 17%-3, 17%-6

JCheckBoxMenul t emclass, 17#-13

JCol or Chooser class, 16%-10, 18%-13

JConboBox class, 435, 17%-3, 17%-6

JDK (Java Development Kit), 21

JFi | eChooser class, 415

JFr ane class, 30

JT compiler. See Just-In-Time compiler

JLabel class, 435, 17%-3, 17%-6

JMenu, JMenuBar , and JMenul t em
classes,17#-3, 17%-6, 17#-13

JPasswor dFi el d class, 435, 17#-3,
17%-6

j pg file, 18%-9

JRadi oBut t on, 435, 17%-3, 17%-6

JRadi oBut t onMenul t em 17#-13

JSl i der class, 435, 17#-3, 17%-6

JText Ar ea class, 435, 16%-13, 17#-3,
17%-6

JText Fi el d class, 435, 16%-13, 17%-3,
17%-6

JToggl eBut t on class, 435, 438, 17%-3,
17%-6

Just-In-Time compiler, 18

VM (JavaVirtua Machine), 17
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KB. Seekilobyte

keyboard focus, 442, 18%-2, 18%-4

KeyEvent class, 18%-4

KeyLi st ener interface, 442, 17%-6,
18%-2

Keypad program, 439

keySet method of Map, 488

kilobyte, 1%-6, 1%-24

Knapsack problem, 576

LAN. Seelocal area network
large integer, 358
| ast | ndexOf methodsof St ri ng, 273
layout manager, 17%-10, 17%-17
layout types, 17%-11
leaves (of atree), 578
left and right subtrees, 586
| engt h field in an array, 337
| engt h method of St ri ng, 270
LIFO (Last-In-First-Out), 478
linear growth, 449
LineCruiser program, 531
linked list, 446, 508
circular, 518
compared to array, 475
doubly-linked, 518
singly-linked, 508
traversal, 476
with a header node, 520
with atail, 517, 522
Li nkedLi st methods, 477
lipogram, 282
list data structure, 92
Li st interface, 472
list traversal, 92, 473
Li st1terator interface, 473
methods, 473
Li st Node class, 509
literal constant, 134
literal string, 134, 266, 286
load factor, 615

local areanetwork (LAN), 1*-8

local variables, 128, 129, 149, 534

default values (no), 130
in anested block, 138
scope, 137

vs. fields, 132

Locat i on classin GridWorld, 345

logarithmic growth, 449, 451
logic errors, 19
logical expressions, 159

logical operators&&, || ,and!, 164

| ong datatype, 132
look and fedl, 17#-3
lookup table, 606
loop invariant, 87
loops, 200
do-whi | e, 204
for, 202
“for each”, 349, 470
nested, 207
whi | e, 200

Lucas, Francgois Edouard Anatole, 565

machine code, 15
Mad Libs program, 426, 440
magic square, 9
mai n method, 24, 30, 55, 252
mainframe, 1%-8, 1%-9
mantissa, 1%-18
Map interface, 487

methods, 488
Mat h class, 253

abs method, 253

E constant, 253

max method, 253

m n method, 253

Pl constant, 253

pow method, 141, 253

r andommethod, 253, 339

r ound method, 263

sqrt method, 253
mathematical induction, 562
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max-heap, 627

MB. See megabyte
megabyte, 1*-6, 1%-24
megahertz, 1%-5
memory, 1%-14

Mergesort, 89, 383, 397, 407, 458, 464

merging sorted arrays, 399
merging sorted lists, 477
Mersenne primes, 210

method, 28, 37, 51, 60, 70, 71, 229, 256

accessor, 223
arguments, 256

array passed to, 338
body, 232

caling, 230

class (static), 250
defining, 230
modifier/mutator, 223
naming, 230, 247
overloaded, 247, 257

parameters, 229, 235, 236

private, 222, 256

public, 222, 256

recursive, 397

r et ur n statement, 257

return type, 230, 238

signature, 230

static, 250

syntax for calling, 232

voi d, 230, 256
min-heap, 627, 635

model-view-controller (MVC) design
pattern, 347, 641, 27%-3, 27%-17,

27%-24
modifier keys, 18%-5
modifier method, 223

modulo division operator % 139

Monospaced font, 16%-13
Morse, Samuel, 593
motherboard, 3, 1%*-8

mouse coordinates, 442, 18%-2

MouselLi st ener interface, 442, 16%-15,
18%-2

MouseMdt i onLi st ener interface, 18%-3

multi-dimensional arrays, 342

multiple inheritance, 296

mutator method, 223

names of methods, 230

natural ordering, 386

negative numbers, representation, 1#-17

nested blocks, 119, 122

nested “for each” loops, 471

nested f or loops, 341

nestedi f —el se statements, 171

nested loops, 207

network adapter, 1%-21

network protocol, 1#-21

new operator, 57, 71, 127, 226, 256
for arrays, 336

newline character, 135, 266

next method of
Iterator, 470
Scanner , 418

next Doubl e method of Scanner , 418

next | nt method of Scanner , 418

next Li ne method of Scanner , 418

Nim game, 8

no-args constructor, 58, 70, 225

node of alinked list, 475, 508

NoSuchEl enent Except i on, 530

NOT gate, 2

not i f yObser ver s method of
Observabl e, 27%-20

nul |, 59, 111, 129, 224, 228, 268, 336,
365, 508

Nul | Poi nt er Excepti on, 131, 228,
268, 274

Nunmber For mat Except i on, 280
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O(...) notation, 390

object, 45

Obj ect class, 64, 301

object module, 16

object-oriented design (OOD), 48

obj ect-oriented programming (OOP), 28,
37,44

Obser vabl e class, 646, 27%-20

Cbser ver interface, 646, 27%-20

operating system, 412, 1#-6, 1#-7, 1#-9

operations research, 446

operators==and ! = vs. equal s method,
163

OR gate, 2

order of growth, 450

order of operators, 166

output stream, 413

Qut put St r eamclass, 414

overloaded methods, 247, 257

overriding (redefining) a method, 64, 71,
113, 231, 294, 298, 301, 306

Pai nt interface, 429, 16%-3
pai nt method, 33, 16%-4
pai nt Conponent method, 16%-5
palindrome, 290
parameters (arguments), 58, 130
of amethod, 229
of primitive data types, 236
passed as references, 237, 257
passed by reference, 236
passed by value, 237, 257
par seDoubl e method of Doubl e, 281
par sel nt method of | nt eger, 280
partitioning in Quicksort, 400, 458
partitions, 380
Pascal programming language, 15
Pascal’s Triangle, 356
passing parameters to methods, 235, 257
by value vs. by reference, 236

path environment variable, 22
pathname, 412, 414
pattern recognition, 382
PC board. See printed circuit board
peek method of Pri orit yQueue, 483
perfect number, 210
perfect tree, 628
peripheral devices, 4
permutations, 557
per mut at i ons method, 563
petabyte, 1%-6
Pl constant in Mat h, 253
pivot in Quicksort, 400, 458
pixel, 428, 1%-15, 16%-2
PLAF (Pluggable Look and Fesl), 17#-3,
17%-17
pl ay method of Audi od i p, 18%-9
Polish notation, 602
Poll program, 147
polymorphism, 97, 232, 316, 322, 326,
429, 16%-3
for interfaces, 322
polynomial growth, 451, 454
pop method of St ack, 479
postfix notation, 602
pow method of Mat h, 253
prefix notation, 602
preorder traversal, 585
pr evi ous method of Li st terat or,
473
primitive data types, 127, 132
printed circuit board, 3
printf method, 279
PrintWiter class, 419, 421, 422
priority queue, 482, 496, 626, 635
PriorityQueue class, 627
methods, 630
privat e, 222, 256
class, 17*-8
constructor, 224
field, 256
method, 256



Copyright © 2011 by Skylight Publishing

668 INDEX

private inner class, 470, 515
probing (in hash table), 613
procedural programming, 27
programming style, 108
promotion of operands, 140
i nt todoubl e, 140
prompt, 26, 1#-10
pseudocode, 81
pseudo-random numbers, 403
publ i c, 222, 256
field, 256
method, 256
punch cards, 12
push and pop CPU instructions, 534
push method of St ack, 479
put method of Map, 488
Puzzle program, 429, 16%-3, 16%-14
Pythagorean triple, 354
Python programming language, 17, 37, 80,
84, 89

QA (Quality Assurance), 493
guadratic growth, 451
“quality without aname”, 641, 27%-24
Queue interface, 481

add andr enpve, 528

methods, 481
queues 480, 528

and events handling, 480

asaring buffer, 536
Quicksort, 383, 400, 458, 482, 526

Radix Sort, 455, 621
Rainbow program, 155
RAM, Seerandom-access memory
Ramblecs program, 421, 17#%-14
random access, 377, 475
Randomclass, 403

next Doubl e method, 404

r andommethod of Mat h, 253, 339
random numbers, 403
random-accessfile, 412, 413
random-access memory (RAM), 4, 1%-6,
1#-23
ranks of operators, 138
Reader class, 414
reading atext file, 416
character by character, 419
read-only memory (ROM), 1#-6, 1%-9
recursion, 87, 88, 289, 550
base case, 88
recursive
algorithm, 106, 397
helper method, 380, 588
method, 397, 533
procedure, 88
structure, 88
redundancy, 115
reference, 127, 228
initializing, 228
regular expression, 373, 424, 444
reheap down / reheap up, 630
relationa operators==, ! =, <, <=, >, >=,
162
relative pathname, 415
r enove method of
Arrayli st, 366
Col | ecti on, 468
Iterator, 470
Map, 488
PriorityQueue, 483
Set , 485
r enoveFi r st method of Li nkedLi st
477
renovelast method of Li nkedLi st ,
477
r epai nt method, 16%-5, 16%-6
repl ace method of St ri ng, 276
request Focus method, 18%-4
reserved words, 111, 121
return address, 230
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r et ur n statement, 238, 240, 257
in loops, 206
invoi d method, 240, 257
return type of amethod, 230, 238
reference, 239
return value, 60
reusable software, 20
Reverse Polish Notation (RPN), 602
ring buffer, 536
ROM. Seeread-only memory
rounding adoubl e value, 141
router, 1%-21

SafeTrade program, 492
SansSeri f font, 16%-13
Scanner class, 26, 416
methods, 418
scope, 137
of afield, 137
of alocal variable, 137
of avariable, 131, 137
search engine, 617, 1%-23, 1%-24
searching, 382
Selection Sort, 94, 383, 394, 407, 457
Sequential Search, 93, 389, 407, 448
Serif font, 16%-13
Set interface, 484
set method of ArrayLi st and
Li nkedLi st , 476
set Act i onCommand method, 17#-10
set Backgr ound method, 16#-10
set Bor der method, 438
set Char At method of St ri ngBuf f er,
270, 285
set C i p method of Gr aphi cs, 16*-8
set Col or method, 16%*-10
set Fi r st method of Li nkedLi st , 477
set Font method, 16%-13, 16%-14
set Last method of Li nkedLi st , 477
set Layout method, 17%-11
set Pr ef er r edSi ze method, 439,
17%-12

set Resi zabl e method of JFr ane,
16%-8

setting the path, 24

Shape interface, 428, 16%-3

Shift key, 18%-5

short datatype, 132

short-circuit evaluation, 167, 18%-6

signature of amethod, 230

Singleton design pattern, 641, 27#%-3,
27%-7, 27%-23

singly-linked list, 508

Si ngl yLi nkedLi st class, 512

si ze method of
Arrayli st, 366
Col I ecti on, 468

Smalltalk, 28, 537

SMTP (Simple Mail Transfer Protocal),

1%-22
Shack Bar program, 241
software, 4, 1%-9
reusability, 20
software engineering, 4
software environment, 1%-9
software package, 21
sort method of Arrays, 404
sorting, 94, 382, 455
algorithms summary, 407
by counting, 457
source code, 15
spl it methodof Stri ng, 619
sqgrt method of Mat h, 253
stack, 478
and hardware interrupts, 534
and nested structures, 478, 528
implemented using alist, 528
methods, 479
push and pop, 478, 528
using Ar r ayLi st , 529
using Li nkedLi st , 529
St ack class, 478
methods, 479
stack pointer, 530, 533, 534
standard input stream, 413
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standard output stream, 413
startsWth method of Stri ng, 289
state machine, 16%-16
static, 55, 249
fields, 249, 250, 257
methods, 250, 257
syntax for calling, 233
stepwise refinement, 188
Strategy design pattern, 347, 641, 27%-3,
27%-5, 27%-23
strategy stealing, 343
stream, 412
string
comparisons, 274
concatenation, 272
conversions, 276
St ri ng class, 133, 267
+ and += operators, 272
char At method, 270
conpar eTo method, 275
concat method, 272
congtructor fromchar[], 426
constructors, 267
endsW t h method, 289
equal s method, 274
equal sl gnor eCase method, 274
f or mat static method, 280
hashCode method, 616
immutability, 268
i ndexX methods, 273
| ast | ndexOf methods, 273
| engt h method, 270
methods, 270
r epl ace method, 276
spl i t method, 619
st art sW t h method, 289
subst ri ng methods, 272
t oChar Ar r ay method, 426
t oLower Case method, 276
t oUpper Case method, 276
t ri mmethod, 276
val ueOf method, 278

St ri ngBuf f er class, 270, 284, 286, 287,
557
append andi nsert methods, 285
capacity, 284
constructors, 284
methods, 285

Stri ngl ndexQut OF BoundsExcepti on,
280

St r oke interface, 428, 16%-3

stub class, 187, 498

stub method, 611

stylein programs, 108

stylein programs, 15

subclass, 29, 48, 64, 71, 294

subinterface, 321

subscript in array, 334

substri ng methodsof Stri ng, 272

subtree, 581, 586

super keyword, 302

superclass, 29, 48, 64, 71, 294
calling a constructor of, 302
calling a method of, 306

super -dot prefix, 306

superinterface, 321

Swing package, 30, 434, 17#-2

swi t ch statement, 182, 191

symbolic constants, 134, 135, 149
reasons for using, 136

syntax, 12, 15, 37, 108, 115, 11%-12
errors, 19, 116, B-1

Syst emclass, 254

system stack, 137, 230

System current Ti mreM | | i s method,
254

Syst em exi t method, 254

tail recursion, 561

taxonomy, 295

TCP. See Transmission Control Protocol
TCP/IP, 1%-22, 1#-24
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Teletext program, 521
terabyte, 1%-6
text file, 413
reading, 416
writing, 419
t hi s reference, 227, 233, 234, 235
not in a static method, 251
Three Kittens program, 538
throwing an exception, 417
t hr ows keyword, 417
time sharing, 1*-9
Ti mer class, 35
t oChar Arr ay method of St ri ng, 426
t oLower Case method of Char act er,
282
t oLower Case method of St ri ng, 276
top-down programming, 188
t oSt ri ng method, 146, 231, 256
of Arrays, 405
of Cbj ect overriding, 146
total ordering, 455
t oUpper Case method
of Char act er, 282
of String, 276
Tower of Hanoi puzzle, 564
transistor, 2
t ransl at e method of G aphi cs, 16%-7
traversal, 348
of ahash table, 615
of asingly-linked list, 514
of atree, 582
tree, 578
and recursion, 581
binary. Seebinary tree
traversal, 582
Tr eeMap class, 487
Tr eeNode class, 583
Tr eeSet class, 484
TreeSet vs. HashSet , 486
t ri mmethod of St ri ng, 276

t ry- cat ch statement, 280, 417
Turing, Alan, 609
two-dimensiona array, 340
number of rows nd columns, 340
types of the operands in expressions, 139

Ul Manager class, 17#-4
UML (Unified Modeling Language), 57
unary operators, 167
Unicode, 414, 1#-19, 1*-24
for letters, 275
unreachable code, 240
Unsuppor t edOper ati onExcepti on,
298, 515
updat e method of Cbser ver , 27%-21

val ueOf method of St ri ng, 278
variables, 81, 126, 149

vertical strut, 17%-13

video adapter, 1*-8

video memory (VRAM), 428, 1#-8, 16%-2
virtual code, 18%-4

virtual key, 18%*-4

VM (virtual machine), 442, 18%-2

voi d method, 61, 71, 230

von Neumann, John, 2, 12

whi | e loop, 200, 211

whitespace, 240, 276, 282, 418, 444
wrapper class, 277, 296, 27%-10
Wi ter class, 414

writing to atext file, 419

XOR circuit, 2
XOR operation, 192






