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= assignment operator, 126
== comparison operator, 126

A

Absolute value, 136
Abstract class, 605-619, 681
Abstract data type, 862
abstract keyword, 606, 680, 681
example, 606, 609, 640, 680
Abstract method, 606, 680, 681
Accessing elements of an array, 516
of atwo-dimensiond array, 554
Accessor method, 473, 483, 486, 685, 897,
930
Account class, 471
Ada, 41
Adding (to a data structure),
to abinary search tree, 834
to alinked list, 755
Addition, 104
AddNunber s program, 786
AddRenove program, 772
Ages program, 222
AGP port, 9
Algorithm, 42
efficiency, 653-657
Speed, 653-657
Aliasing, 366-370
AMD, 6
Analysis, 170
definition, 41
object oriented, 51
of LetterA, 209
of Quadr ati cl nput, 171
of Ter mDeposi t, 175
Ancestor, 810
AND logical operator, 127
Ani mat eBack| mage program, 601
Ani mat eCi r ¢l es program, 584
Ani mat el mage program, 600
Ani mat eShapes program, 591
Animation, 582-614
over a background image, 601-602

Ani mat or class, 583-585, 588, 640, 977
examples using, 584, 589, 591, 600, 601,
613, 641
interface, 583, 977
Anti-virus software, 25
AP computer science subset, xix
Applet, 55
Application, 10, 11, 53
template for, 68
Architecture, 42
Argument, 67
Arithmeti cException, 140
Array, 513-564
accessing an eement, 516
common errors with, 522
creating, 514
declaring, 514
deletion from, 545-548
initializing, 520
insertion in, 539-544
| engt h fidd, 521
of strings, 518
operation on, 539-551
property of, 752
related, 523-530, 543
two-dimensional, 552-563
accessing elements, 554
creating, 553
declaring, 552
Arrayl ndexQut Of BoundsExcepti on,
522
ArraylLi st class, 666-669, 874-877, 952
examples using, 667, 668, 669, 875
interface, 667, 874, 952
ArraylLi st Sort program, 875
ArrayPriorityQueue class, 943
ArraySt ack class, 914
Assembler, 36
Assembly language, 36
assert Statement, 696-698
Assertion, 695
Assignment statement, 78-84
Autodecrement, 115
Autoincrement, 115
Aver ageMar ks program, 445
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B

Backdash, 120
Balanced tree, 828
Bank smulation, 928-940
BankAr rayTest program, 530-535
BankSi mclass, 929
Bank Si mexample, 928-940
BankSi niTest program, 937
BankTest 1 program, 471
BankTest 2 program, 484
BankTest 3 program, 490-501
Base casg, 621, 622, 629, 733
Base data type, 514
BASIC, 37
BEDMAS, 109
Beta testing, 42
Big-O notation, 656-657
Binary operator, 105
Binary search, 670-679

generic, 681

of linked list, 768

tracing execution of , 672-675
Binary search tree, 826-843
Binary tree, 810, 811-820
Bi nar ySt or e class, 6388
Bi rt hdays program, 650-653
Bi rt hpl ace main program, 686
Bi rt hpl ace program, 684-693
Bi rt hpl ace2 program, 713
Bi rt hpl ace3 main program, 801
Bi rt hpl ace3 program, 794-804
Bit, 6
Black box, 45
Book class, 607, 896
Boolean, 72

condition, 236

expression, 125-131
Bool ean class, 663, 682, 953
bool ean datatype, 72, 75, 86
Bounceabl e class, 609, 979
Bounceabl eCi rcl e class, 612
Bounceabl eHappyFace class, 615
Bounceabl eSquar e class, 611
BounceShapes program, 613
Br acket Mat ch program, 918
Brackets, matching, 917-921
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br eak statement, 260-263, 266, 301-305

examples using, 264, 301, 309, 544, 687,
767, 773, 786, 842, 853, 871, 945

Bucket, 793

Buf f er edReader class, 162, 953

Bug, 34

byt e datatype, 76

Byte, 6

Bytecode, 32

C

C, 37
C++, 38
Cache, 5
Cal cAver age program, 295
Cal cSumprogram, 293
Call stack, 425-428
Carriage-return, 67
Case sengitivity, 69
case Statement, 261
Case study, xx
Cadting, 86
cat ch, 636
CD, 6
Chaining, 793-804
char datatype, 75, 87
Char act er , 663, 919, 953
example using, 918
char At method (St ri ng class), 382-386
tracing execution of program using, 384-
386
Char At Exanpl e program, 382
Checkl denti cal program, 372
CheckOr der program, 375
Child node, 809
Circuit, 809
Circularly linked list, 792
Clarity, 181
Class, 50
abstract, 606
creating, 465-505
declaration, 63
field of a 467-469
finding, 474, 483
hierarchy, 615, 658
location, 474, 483
making available to students, 1008
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Class (continued)
naming convention, 63
using multiple, 684-693, 774-785, 794-
804, 894-908
Class constant, 447
Class method, 213
using, 212-216
Class variable, 445-448
Cl assCast Except i on, 660, 692, 863
CLASSPATH, 193, 1008-1009
Client, 15
Client-server architecture, 14
COBOL, 37
Code re-use, 546
Code, 31
Coallison, 701, 704-706
handling using chaining, 793-804
Col or class, 205, 506, 586, 590, 598, 954
example using, 303, 505, 587, 590, 598,
604, 641
Combining, 733
Comment, 181
Commenting out, 182
Conpar abl e i nt er f ace, 680-682, 685,
688, 690, 720, 762, 777, 791, 829,
883, 954
conpar eTo method (St ri ng class), 374
381, 541, 720
conpar eTol gnor eCase method (St ri ng
class), 381
Comparison operator, 125
Compatibility, 55
Compiler, 31
Compiler-interpreter, 32
Compile-time error, 34, 69, 84, 89-92, 453,
1002
Compound assignment operator, 113
Computer addiction, 26
Computer program, 10
Computer programming 29
Computer usage, 23-26
responsible, 23-26
safe, 26
Concatenating a string with a non-string,
122
Concatenation, 121
tracing execution of program using, 392-
394
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Conditiona loop, 293-298, 299
Constant, 84,

class, 447

example of, 492, 554, 637, 680, 840, 930
Constructor, 202, 476-478

default, 477
Congtructors, Inheritance, 578
Convention, Xxv
Conversion of a string to an integer, 636
Convert program, 88
Corner case, 337, 340, 360
Cosine, 134
Count E program, 391
Counted loop, 283-293, 299
Counting backward, 289
Counting statements executed, 654
Count St udent s program, 373
CPU, 4
Crash, 34
Cr eat eTr ee program, 812
Creating a new program (in the editor), 996
Creating atwo-dimensional array, 553
Creating an array, 514
Creating object, 196
Curly braces, 64

matching, 248

missing, 91

nested, 65
Currency, formatting a number as, 224
Cursor, 160
Cust oner class, 929

D

Data hiding, 45
Datatype, 70-78
Database, 12
Dat e class, 229, 954
interface, 231, 954
Date, formatting of, 229
Dat eFor mat class, 229, 955
interface, 231, 955
DayOf Year program, 523
Debugger, 452
Debugging, 449-458
Declaration, 70, 84, 420
of an array, 514
of atwo-dimensiond array, 552
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Decrement, 115
def aul t Statement, 261-263
examples using, 265, 891, 906
Default constructor, 477
Default value, 446
Definition (of a method), 420
Degenerate tree, 828
Deleting,
eement from an array, 545-548
item from alLi st , 867
node from a Binary Search Tree, 838
node from alinked list, 769-774
Delimiter, 409
Depth (of atree), 810
algorithm for, 815
Dequeue, 924
Design, 170
definition, 42
of BankAr r ayTest , 531
of BankTest 3, 490-491
of Bi rt hdays, 650
of classesin Bi rt hpl ace program, 684-
685
of Fi ndThe, 400-402
of LetterA, 209
of Mort gage, 341-352
of PhoneBookExanpl e, 324-333
of Quadr ati cl nput, 171
of Sal esReport 1, 556
of Ter nDeposi t, 175
techniques, 44
Digital divide, 21
DIMM, 6
Disk File (see File)
Divisible, 240
Division, 104
integer, 106
DNS sarver, 17
do loop, 296-298
example of, 303, 310, 373, 430, 504
Double buffering, 582
Doubl e class, 666, 955
interface, 666, 955
doubl e datatype, 72, 73
casting, 86
Double quote, 120
Doubl e. par seDoubl e, 636
Doubl eLi st Node class, 788
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Doubly linked list, 787-792

Dragon curve, 639-645

Dr agonCur ve class, 641-643

Dr agonCur veTest program, 643

dr awAr ¢ method (Gr aphi cs class), 593

Dr awBi gSquar e program, 216

Dr awBoxes program, 463

dr awl mage method (G- aphi cs class), 597

Drawing aframe, 583

Drawing surface, 591

dr awLi ne method (G- aphi cs class), 592

drawOval method (Gr aphi cs class), 593

dr awPol ygon method (Gr aphi cs class),
594

dr awRect method (Gr aphi cs class), 592

Dr awRect angl e program, 435

dr awRoundRect method (Gr aphi cs
class), 593

Dr awShapes program, 424

Dr awSquar e program, 208

dr awst ri ng method (G aphi cs class),
597

Driver, 483

Dumb terminal, 13

DVD, 6

E

Echoer program, 926
EchoNanes program, 864
Efficiency, of agorithm, 653-657

of binary search, 678

of hashing, 715

of heapsort, 852

of insertion sort, 731

of linear search, 656

of quicksort, 741

of selection sort, 727
Electronic mail, 12
Else clause, 242, 243
E-mail, 12
Embedded computer, 3
Empty tree, 809
Encapsulation, 45
EndsW t h program, 387
English, 30
Enqueue, 924
Equality in string, 370-374
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equal s method (St ri ng class), 371-374
equal s method, 662
equal sl gnor eCase method (St ri ng
class), 374, 946
Ergonomically correct, 26
Errata, xxi
Error message, 89
Error, 34-35
common, 89-91
compile-time, 34, 69, 84, 89-92, 453, 998
common, 475
debugging, 449-458
logic, 34
run-time (see aso Exception), 34, 140,
921,
using classes, 475
Evauation, of expression, 633
using atree, 822-826
Eval uat or program, 637
EvenNunmber program, 297
Exception is thrown, 636
Exception, 140, 636
Arithmeti cException, 140
Arrayl ndexQut Of BoundsExcepti on,
522
Cl assCast Except i on, 660, 692, 863
Il | egal St at eExcepti on, 922
I ndexQut Of BoundsExcepti on, 863,
864, 922, 948
| CExcepti on, 163
NoSuchEl enment Excepti on, 922
Nul | Poi nt er Except i on, 373, 450,
456, 522
Nunber For mat Except i on, 636, 664,
666, 707, 825
Stringl ndexQut Of BoundsExcepti on,
383
throwing, 921
Exhaustive testing, 337, 339, 355
Expensive, 752
Exponential notation, 85
Exponentiation, 137
Expression evaluator, 633, 822-826
Expr essi on program, 107
Expression, 103
Boolean, 125-131
converting to multiple statements, 112
mathematical, 103-107
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string, 121
Expr essi onTr ee program, 824
ext ends keyword, 573, 578, 591, 607, 611,
618, 641, 481

F

Fair use, 22
fal se, 75,125
Field, 217, 467-469
File,
reading from, 982
writing to, 983
File name, 64, 575
fill Arc method (G aphi cs class), 596
fill Oval method (Gr aphi cs class), 595
fill Pol ygon method (G aphi cs class),
596
fill Rect method (G aphi cs class), 594
fill RoundRect method (Gr aphi cs
class), 595
final (see Constant)
Fi ndE program, 456
Finding,
adlring in astring, 395
charactersin a string, 390-395
Finding classes, 474, 483
Fi ndPri mes program, 884
Fi ndQuot e program, 388
Fi ndQuot e2 program, 394
Fi ndThe program, 399-403
Fi ndThe2 program, 411
Fi nni shCapi t al program, 370
FireWire port, 9
Fi rst Last Wor d program, 379
Floating-point number, 70, 72
Floppy disk, 8
Flow of execution, 237
Flowchart, 237
Following code, 109
Font class, 598, 603, 641, 956
Font, 602
Font Metri cs class, 956
f or loop, 283-293, 299
tracing execution of, 289-290
For mat Dat e program, 230
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Formatted text output, 216-231
currency, 224
date, 229
Fortran, 37
Full coverage, 337-339, 340, 356-358
Full path, 337-339, 358-360
Fully qualified class name, 192, 474
Function, 116
absolute value, 136
exponentiation, 137
mathematical, 131-139
maximum, 137
minimum, 137
random number, 138
rounding, 131
square root, 135
table of mathematical, 139
trigonomentric, 134

G

General use, 337, 339, 355

Generic agorithm, 661

Generic data structure, 682

Genericity, 657-669

Geogr aphyQui z program, 264

get Currencyl nst ance method
(Number For mat class), 560

GIF, 600

Gigabyte, 7

G adeComment program, 451

Graphic, 12

Graphical Sorting 741- 747

G aphi cs class, 583, 586, 591-600, 640,
957

Graphics files, loading and displaying, 600

G eeklLett er program, 521

G eekLet t er 2 program, 522

GuessFIl ag program 254

GuessNunber s program, 675

H

Hacking, 23
Hanoi program, 630
Hardware, 3-9
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Hash, 700
bucket, 793
function, 700
table, 700
vaue, 700
hashCode method (Qbj ect class), 711
example of, 692, 712
HashEnt ry class, 795
Hashing, 700-715
function, 700, 702-703
handling collisions, 704
using chaining, 793-804
using linear probing, 704-706
Hashl t er at or class, 796
HashLi nkedLi st class, 796
HashMap class, 888, 958
HashSet class, 882, 959
HashSt or e dass, 711
HashTabl e class, 798
Head,
of alinked list, 755, 785
of a queue, 923
Heap, 844
HeapSort program, 850
Heapsort, 843-84
Hel | o program, 421
Helper classes, xix
Helper method, 478
Helsinki, 370
High-level language, 36
hsa package, 972
hsa. Ani mat or (See Ani mat or)
hsa. Bounceabl e (See Bounceabl e)
hsa. Moveabl e (See Moveabl e)
hsa. Pai nt abl e (See Pai nt abl e)
hsa. Pai nt Bug (see Pai nt Bug)
hsa. PhoneBook (See PhoneBook)
hsa. St di n (see St di n)
hsa. St dout (See St dout)
hsa. TreeUtil (seeTreeUtil)
hsa. Vi si bl eHanoi (SeeVi si bl eHanoi )
hsa. Vi sual Sort Util (see
Vi sual Sort Util)
HTTP, 16
Hypot enuse program, 136
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| bef or eE program, 396
IBM, 6
IDE, 12
Identity theft, 20
|EEE 754, 74
If clause, 236, 239
i f congtruct, 235-241
i f-el se construct, 241-247
If-then structure, 235-241
If-then-else structure, 241-247
Il egal St ateException, 922
| mage class, 583, 597, 600, 959
Immutable type, 367
Implementation, 170
definition, 42
of BankArrayTest, 531
of BankTest 3, 492-500
of Bi rt hdays, 650
of classesin Bi r t hpl ace program, 684
of Fi ndThe, 402
of LetterA, 210
of Mor t gage, 352-354
of PhoneBookExanpl e, 333
of Quadr ati cl nput, 171
of Ter mDeposi t, 176
i mpl ement s keyword, 681, 690, 777, 829,
A3
i nport Statement, 191-192, 474, 479
| npr ovedAccount class, 476-483
interface, 480
Increment, 115
Indentation style, 258
Indented, 66
Indenting a program, 999
Index variable, 283
Index, 514
i ndexOf method (St ri ng class), 390-397
| ndexQut Of BoundsExcept i on, 863, 864,
922, 948
Information revolution, 20
Inheritance, 565-617
constructors not inherited, 578
Initial value, 283
Initialized, 86
Initializing an array. 520
In-order traversal, 820
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Input, 8
from keyboard, 162-170
| nput St rearReader class, 162, 960
Inserting,
node in aBinary Search Tree, 834
nodein alinked list, 762-768
an eement into an array, 539-544
Insertion sort, 728-732
I nsertionSort program, 730
Instance, 51
method, 469
variable, 467
i nst anceof operator, 692
Instantiation, 50, 196
i nt datatype, 72
I nt eger class, 663-665, 667, 772, 786, 960
interface, 663, 960
Integer, 72
divison, 106
| nt eger . par sel nt, 636, 707
Integrated devel opment environment, 12
Integration testing, 448
Intel, 6
Intellectua property, 22
Interface, 11, 45, 201
i nterface, 680
Intermediate output, 452
Internet relay chat, 16
Internet, 16, 24
Interpreter, 32
Invariant, 698
| OExcept i on class, 163, 960
IP address, 16
IRC, 16
| t emclass, 606
iterate, 284
Iterator interface, 864-869, 8382, 839,
960
example using, 868, 875, 879, 884, 890,
989, 900
interface, 865, 960

J

Java applet, 55

Java application, 53

Javaclasslibrary, data structures, 861-908
JavaVirtua Machine, 33, 54
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Java, 39
j ava. awt . Col or (seeCol or)
j ava. awt . Font (seeFont)
java. awt . Font Metrics (see
Font Metri cs)
j ava. awt . Gr aphi cs (see Gr aphi cs)
java. awt . | mage (seel mage)
java. awt . Tool kit (seeTool ki t)
java.io. Buf f eredReader (see
Buf f er edReader)
java.io. | nput StreanReader (See
I nput St r eanReader)
java.io.| OException (see
| OExcepti on)
java.lang. Arithmeti cExcepti on (see
Arithmeti cException)
java. |l ang. Arrayl ndexQut Of BoundsExcept i on
(see Arrayl ndexQut OF BoundsExcept i on)
j ava. | ang. Bool ean (see Bool ean)
j ava. |l ang. Char act er (seeCharacter)
java. |l ang. Cl assCast Except i on (see
Cl assCast Excepti on)
j ava. | ang. Conpar abl e (see

Conpar abl e)
j ava. | ang. Doubl e (see Doubl e)
java.l ang. ||| egal St at eExcepti on

(seelll egal St at eException)

java. |l ang. | ndexQut Of BoundsExcepti on
(see | ndexQut OF BoundsExcept i on)

java.l ang. I nt eger (seel nt eger)

j ava. |l ang. Mat h (see Mat h)

java. |l ang. Nul | Poi nt er Excepti on
(see Nul | Poi nt er Excepti on)

j ava. | ang. Nunber For mat Excepti on
(see Nunber For mat Except i on)

java. |l ang. Obj ect (see Obj ect)

java.l ang. Runti meExcepti on (see
Runt i meExcepti on)

java.lang. String (seeString)

java.lang. StringBuffer (see
StringBuffer)

java. |l ang. Stri ngl ndexQut Of BoundsExcepti on
(see St ri ngl ndexQut O BoundsExcept i on)

java.l ang. Syst em(see Syst em)

j ava. t ext . Dat eFor mat (see
Dat eFor mat )

j ava. t ext . Nunber For mat (see
Nunber For mat )
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java.util.ArrayList (seeArraylist)
java. util . Date (seeDate)

java. util.HashMap (see HashMap)
java. util.HashSet (seeHashSet)

java.util.lterator (seelterator)
java. util.LinkedList (see
Li nkedLi st)

java.util.List (seelList)

java.util.Listlterator (see
Listlterator)

java. util.Local e (seelLocal e)

java. util.Map (seeMap)

java. util.NoSuchEl enent Excepti on
(see NoSuchEl ement Except i on)

java. util.Random(see Random)

java. util . Set (seeSet)

java.util.StringTokenizer (see
St ringTokeni zer)

java. util.TreeMap (see Tr eeMap)

java.util.TreeSet (seeTreeSet)

JavaScript, 41

Job deskilling, 21

Jobs program, 944

JPEG, 600

Jump table, 263

VM, 33, 54

K

Key, 649, 682

Keyboard port, 9

Key-value pair, 682, 829, 887
Keyword, 63, 951

Kilobyte, 6

L

Language, 36

assembly, 36

high-level, 36

low-level, 36

programming, 40
Last NameLookup program, 890
Leaf, 810
| engt h fidld, 521
| engt h method (St ri ng class), 381
Lengt hExanpl e program, 381
Let t er A program, 208-212
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Li brari an program, 905

Library automation system, 51

Li brary class, 900

Li brar yCar d class, 897

Lifecycle, 41-44

Linear probing, 704-706

Linear search, 649-655
Speed, 653

Lines, long, 67

Link part, 752

Link, 31

Linked list, 751-805

adding to end, 785

binary search of, 768

circularly, 792

deletion, 769-774

Doubly, 787-792

insertion, 762-768

optimizing, 785-793

properties of, 752

searching, 755-762

sorted, 766, 778

storing, 755

nkedLi st class, 878-881, 961

interface, 878, 961

Li nkedLi st Test program, 879

Linux, 11

Lisp, 37

List (in Javaclasslibrary), 861-873

Li st i nterface, 862-864, 962
interface, 862, 962

Li stlterator i nterface, 869-873, 962
interface, 869, 962

Li st Names program, 766

Li st Node class (AP class), 753, 970
interface, 752, 970

Li st Queue class, 926

Literd, 79
String, 365366

| oadl rage method (Ani mat or class), 600

Loading graphics files, 600

Local variable, 423

Local e, 227,578, 579, 962

Logic error, 34

Logica operator, 127

LOGO, 37

| ong datatype, 76, 87

Long lines, 67

Li
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Loop, 281-310
breaking out of, 300-305
conditional, 293-298
counted, 283-293
tracing execution of, 289-290
invariant, 698
nesting, 305-310
tracing execution of, 307-309
restructuring, 305
statement, 283
Low-level language, 36

M

Mac OS X, 11
Machine code, 30
Machine language, 30
program, 31
M achine-independent, 33
Main memory, 6
Main method, 64
Mainframe, 2
Maintenance, 43
MakeCount Down program, 407
MakeCr ash program, 140
Map (in Java class library), 887-894
Map i nt erf ace, 888-894, 963
interface, 888, 963
Map, 887
Mapped, 700
Mat h class, 963
interface, 213, 963
Mat h. abs method, 136
Mat h. cei | method, 131
Mat h. cos method, 134, 511, 643
Mat h. f1 oor method, 131
Mat h. max method, 137
Mat h. mi n method, 137
Mat h. Pl constant, 134
Mat h. pow method, 137
Mat h. r andommethod, 138, 200, 298, 303,
428, 430, 558, 613
Mat h. r ound method, 87, 116, 131
Mat h. si n method, 134, 292, 511, 643
Mat h. sqrt method, 135
Mat h. t an method, 134
Mat h. t oRadi ans method, 134, 292, 511,
643
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Mathematical,
expression, 103-107
function, 131-139
operator, 104-107
Maximum time, 657
Maximum, 137
Megabyte, 6
Merge sort, 732-737
Mer geSort program, 735
Method call, 417
syntax, 198
tracing execution of, 431-434
Method, 159, 417-458
abstract, 606
advantages, 422
calling within a class, 479
class, 213
using, 212-216
declaration, 420
definition, 420
helper, 478
instance, 469
using 198-211
naming convention, 198
object, 469
using 198-211
order, 423
overloading, 160, 573
overriding, 570-580
returning objects, 442
static, 422
tracing, 431
using, 198-211
with parameters, 434-445
without parameters, 420-434
Met hodTest program, 431
Microcomputer, 3
Microsoft windows, 11
Middleware, 39
Minicomputer, 2
Minimum, 137
M nMax program, 137
Modulo, 105
Mor t gage program, 341-361
Motherboard, 4
Motorola, 6
Mouse port, 9

Javafor AP Computer Science

Moveabl e class, 585-590, 978
interface, 585, 978

Moveabl eHappyFace class, 605

Moveabl eHel | o class, 604

Moveabl el mage class, 601

Moveabl eSquar e class, 590

Moveabl eSt ar class, 598

Movel nSquar e program, 589

MP3, 6

Mul ti Bug class, 502, 505
interface, 503

Multiple class program, 684-693, 774-785,

794-804, 894-908, 1003

Multiple inheritance, 679

Multiple user system, 13

Mul ti pl eRandomal k program, 310

Multiplication, 104

Multi-way selection, 252

Mutual recursion, 632-639

MyAddr essBook class, 572-575
interface, 574

MyAddr essBookExanpl e program, 575

MyCol | ect i on program, 608

MyPhoneBook class, 570-572
interface, 570

N

Name class, 690
Naming convention,
class, 63
constant, 84
method, 198
variable, 71
NaN, 141
Nested curly braces, 65
Nested if, 247-258
Nested loop, 305
tracing execution of, 307-309
Network, 14
protocol, 16
new keyword, 514
Newline, 67, 120
NewNunber s program, 81
Node, 751, 809
Non-english alphabet, 377
NoSuchEl ement Excepti on, 922
NOT logicd operator, 127
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Null statement, 239, 293
Nul | Poi nt er Except i on, 373, 450, 456,
522
Nurnber For mat class, 223, 343, 560, 579,
964
example using, 225, 287, 352, 481, 578
interface, 228, 964
Nunber For mat Except i on, 636, 664, 666,
707, 825
Number Pr operti es program, 239
NunDi gi t s program, 247
NunDi gi t s2 program, 252

O

0O(1), 656, 700
O(log n), 656, 679
O(n), 656, 732, 788
O(nlog n), 656, 737, 741, 852
o(r’), 656, 728, 731
Oak, 39
Obj ect class, 658-660, 682, 711, 818, 964
data structures using, 667, 688, 712, 753,
788, 798, 811, 829, 862, 878, 882,
888, 913, 926
interface, 659, 964
methods of, 662-663
use with generic agorithms, 661
Object, 45, 47-50
creation, 196
reference, 195
Object file, 31
Object method, 469
using 198-211
Object oriented, 45-53, 190, 203, 466, 682
andyss, 51
design, 45-53, 473
with multiple classes, 684-693, 774
785, 794-804, 894-908
programming, 45-53
Object variable, 193, 467
Offscreen bitmap, 582
OneToTen program, 302
Operand, 5, 105
Operating system, 10
Operations on array, 539-551
Operator precedence, 109, 128, 988
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Operator, 4, 105, 987
addition, 104
binary, 105
comparison, 125
compound assignment, 113
divison, 104
integer, 106
logical, 127
mathematical, 104-107
modulo, 105
multiplication, 104
relational, 125
remainder, 104
subtraction, 104
unary, 105
Optimizing linked list, 785-793
OR logical operator, 127
Order n, 656
Order of operation, 109
Output, 8
Output, text, 157-161
Qut put Tr ees program, 821
Overloading,
amethod, 573
a constructor, 477
Overriding method, 577-580

P

package, 479, 611
making available to students, 1009
Pai nt abl e class, 640, 980
Pai nt Bug class, 203, 975
example using, 208, 211, 216, 298, 303,
310, 424, 430, 435, 463, 504, 505
interface, 205, 215, 975
Parald port, 9
Parameter, 201, 433-435
Parent, 810
Pascd, 37
Pass by value, 437
PassFai | program, 243
Payload, 24
PC, 3
PCI port, 9
PEDMAS, 109
Peek (at top of stack), 912
Peer-to-peer architecture, 15
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Pentium, 6
Peri odi cal class, 607
Peripheral, 810
Perl, 41
Personal computer, 3
Personal date, 19
PhoneBook class, 198-199, 201-202, 975
interface, 202, 244, 975
PhoneBookExanpl e program, 324-335
PhoneEnt ry class, 776
PhonelLi st class, 780
PhonelLi st Exanpl e program, 783
PHP, 41
Pl, 134
Pivot value, 738
PNG, 600
Polymorphic, 681
Polymorphism, 580-582, 658
Pop (item off stack), 912
Port, 8
Portability, 33
Postcondition, 694
Post-order traversal, 820
PowerPC, 6
Precondition, 694, 921
Pre-order traversal, 820
Primary memory, 6
Prime number, 883
Primitive data type, 72-77, 119, 193-195,
364
Printing a binary search treg, 833
Printing a program, 1000
Pri nt Tr ee program, 833
Priority queue, 940-948
PriorityQueueinterface (APclass),
942-948, 971
interface, 942, 971
PriorityQueueExanpl e program, 946
PriorityString class, 943
Privacy advocate, 19
Privacy, 18-20
privat e, 421, 445, 468, 478, 570
Procedure, 159
Pr oduct program, 168
Pr oduct 2 program, 169
Program, 31
design, 775
design process, 41-44
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Programming language, 31, 35-41
Programming style, 180-184

prot ect ed, 570

Pseudo-code, 282

public, 470

Push (item onto stack), 912

Q

Quadratic equation, 170
Quadrati cl nput program, 170-175
Queue, 923-940
Queue i nterface (AP class), 925-940,
971
interface, 926, 971
QueueExanpl e program, 926
Qui cksort program, 739
Quicksort, 738-741
Qui zDat aConver si on program, 88
Qui zSt ri ngs program, 125

R

Radian, 134
RAM, 5, 6
Randomclass, 200, 871-872, 876, 965
Random number, 138
Random nt program, 138
Randomul ti Wal k program, 503
RandoniTest program, 200
RandoniTwoWal k program, 303
Randomal k program, 298
Randomal k2 program, 430
ReadAndSumprogram, 301
ReadName program, 163
ReadNanmeSt di n program, 166
ReadNanmeSt di n2 program, 167
Ready to Program xx
installing for institutional use, 991-993
installing for persona use, 989-991
license agreement, 1010-1012
system requirements, 989
using, 994-1006
Record, 682
Recursion, 621-646
binary, search, 670-679
mutual, 632-639
tracing execution of , 624-627
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Recursive algorithm, 621
Recursive sort, 732, 738
Reference data type, 119, 193-195, 364
Reference, 195, 754
Register, 5
Related array, 523-530, 543
Relational operator, 125
Release, 43
Remainder, 104
RenmovePunc program, 443
RemoveT program, 867
Removing,
eement from an array, 545-548
item from aLi st , 867
node from a Binary Search Tree, 838
node from alinked list, 769-774
Replacing text (in the editor), 1005
Reserved word, 63, 951
r et ur n statement, 431
Return, 131
Reusahility, 418
Rever se program, 383
Rever seNanmes program, 518
Rever seNunber s program, 516
Rever ser program, 914
Root, 809
Roundi ng program, 132
Rounding, 87, 131
Rule of Ten, 43
Running a program, 1001
Run-time error, 34, 140, 383, 455, 921
Runt i meExcepti on, 965

S

Safe computer use, 26
Sal esReport 1 program, 557
Saving a program (in the editor), 9984
School, computer use in, 23
Scope, 424
SCSl port, 8, 9
Search, binary, 670-679
Searching, 649-716
binary, 670-679
tracing execution of , 672-675
binary search tree, 830
for astring in a string, 395
for charactersin a string, 390-395

Searching (continued)
linear, 649-655
linked list, 755-762
Sear chTr ee program, 831
Secondary memory, 7
SeeHanoi program, 632
Selection construct, 235-265
Selection sort, 723-728
Sel ecti onSort program, 726
Sentinel vaue, 294
Separate compilation, 31
Separ at eEWbr ds program, 669
Sequential execution, 281
Serid port, 9
Server, 14
Service, 14
Set, 881
St (in Javaclasslibrary), 881
Set i nterface, 882-887, 965
interface, 882, 965
Shift, 721, 729
Short circuit evauation, 129, 737
short datatype, 76
Sibling, 810
Sieve of Eratosthenes, 883
Signature, 201
of static method, 213
SIMM, 6
Si npl ePhoneBook class, 536-538
interface, 536
Simulation, 12
of abank, 928-940
Si nCos program, 135
Sing, 134
Si nes program, 292
Single inheritance, 680
Single user system, 12
Socid issues, 17-23
Software life cycle, 41-44
Software, 10-12
piracy, 17
Sorted linked list, 766, 778
Sortedlterator class, 775, 778
interface, 776
Sort edLi nkedLi st class, 778
Sor t edPhoneBook class, 539-548
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Sor t edPhoneBookExanpl e program, 548
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Sorting, 719-748
heapsort, 843-854
insertion, 728-732
merge sort, 732-737
quicksort, 738-741
selection, 723-728
Sort Nunber s program, 871
Sort Thr ee program, 377
Sort Util class, 721
Source code, 31
Special character, 120
Specification, 42
definition, 42
of BankAr r ayTest , 530
of BankTest 3, 490
of Bi rt hpl ace, 684
of Fi ndThe, 399
of Mort gage, 341
of PhoneBookExanpl e, 324
Speed (of dgorithm), 653-657
of binary search, 678
of hashing, 713, 715
of heapsort, 852
of insertion sort, 731
of linear search, 653, 656
of quicksort, 741
of selection sort, 727
Splitting, 733
Spreadshest, 12
Square root, 135
Squar es2 program, 219
Squar eSquar eRoot program, 286
Stack dump, 455-458
St ack i nterface (AP class), 913-921
interface, 913, 921
Stack (memory), 425-428
Stack (data structure), 911-920
St ack, 971
St ackExanpl e program, 914
Standard input, 158
Standard output, 158
startsWth method (St ri ng class), 200
st ati ¢ method, 213, 420
St di n class, 165-170, 973
St dout class, 218-223, 539, 973
interface, 218, 973
formatting floating-point numbers with,
220
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St dout class (continued)
formatting integers with, 219
formatting output with, 217-223
formatting strings with, 221

Step-wise refinement, 323-361

Storage device, 7

St ri ng class, 118-125, 365-403, 966
char At method, 382-386
conpar eTo method, 374-381
conpar eTol gnor eCase method, 381
equal s method, 371-374
equal sl gnor eCase method, 374, 946
i ndexOf method, 390-397
interface, 397, 966
| engt h method, 381
miscellaneous methods, 397-399
startsW t h method, 200
subst ri ng method, 386-390
testing for equality, 370-374

String, 118, 363-403
congtruction, 404
expression, 121
literal, 365-366
tokenizing, 409-412

St ri ngBuf f er class, 404-409, 967
interface, 405, 967

St ri ngl ndexOut Of BoundsExcepti on,

383

St ri ngMet hods program, 398

St ringTokeni zer class, 409-412, 968
interface, 410, 968

Structured programming, 45

St udent Hash program, 707

Style, 180-184
guideline, 183

Subprogram, 417

Subroot, 810

subst ri ng method (St ri ng class), 386-

390

Subtraction, 104

Subtree, 810

Successive refinement, 324

super , 578, 579,605

Supercomputer, 2

Swap, 721, 725, 738

swi t ch construct, 259-265
example of, 493, 678, 879, 891, 905

Symbolic addressing, 36
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Syntax coloring, 998

Syntax error, 34

System console, 157

Syst em 968

System current Ti meM | | i s method,
745, 886

System i n, 162-165

Syst em out object, 159

Syst em out . pri nt method, 67

Syst em out . pri nt | n method, 67

T

Tab, 120
Tall,
of alinked list, 785
of aqueue, 923
Tangent, 134
TCP/IP, 16
Teacher's manual, xxi
Template, 68
Terabyte, 7
Term deposit, 175
Ter nDeposi t program 175-180
Ter nDeposi t 3 program, 225
Ter nDeposi t 4 program, 287
Termind, 13
Termination value, 283
Test case, 336
Test suite, 42
Test Get St udent Mar ks program, 449
Testing, 42, 336-340
of Mor t gage program, 355-361
Test Li nk program, 757
Test PhoneBook1 program, 199
Test PhoneBook?2 program, 244
Text input, 162-170
Text output, 157-161
formatted, 216-231
Text | nput Fi | e, 982
Text Qut put Fi | e, 983
t hi s, 470, 471, 643
t hr ow statement, 922
Throwing an exception, 921
Ti cket Pri ce program, 237
Ti mesTabl e program, 306
Timing (program execution), 886
Token, 409
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Tool ki t class, 968
Top-down program design, 323-361, 418
t oSt ri ng method, 662
Towers of Hanoi, 628-632
Tracing execution, 109, 250, 450-455
example
of BankTest 3, 484-489
of bi nar ySear ch, 672-675
of Count E, 392-394
of DayCf Year , 526-530
of Hanoi , 624-627
of Met hodTest , 431-434
of NunDi gi t s, 250-252
of Qui zDat aConver si on, 93-95
of Rever se, 384-386
of Ti mesTabl e, 307-309
of binary search, 672-675
of f or loop, 289-290
of method calls, 431-434
of multiple classes, 484-489
of nested loops, 307-309
of program using array, 526-530
of program using char At method, 384
386
of program using concatenation, 392-394
of recursion, 624-627
of sorting, 720, 726-727, 731, 740, 741,
850-851
Traversal of atree, 820-822
Tree, 807-855
balanced, 828
binary sarch, 826-843
binary, 811-820
creating, 818
degenerate, 828
display in window, 819
empty, 809
terminology, 809-811
traversal, 820-822
Tr eeDel et e program, 840
Treel nsert program, 837
Tr eeMap class, 889, 969
Tr eeNode class (AP class), 811, 970
TreeSet class, 883, 969
TreeUtil class, 818-819, 981
interface, 818, 981
Tr eeVal ue class, 829
Trigonomentry, 134
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Trojan horse, 25

TRS-80, 947

true, 75, 125

try, 636

Turing, 41

Two-dimensional array, 552-563
accessing elements, 554
creating, 553
declaring, 552

Typeface, 602

U

UKAccount class, 578
Unary operator, 105
Unicode, 376
Uninitialized variable, 85
Unit testing, 337, 448
Unix, 11

UNIX, 37

Unusual case, 339, 355
USB port, 9

Use diagram, 775, 795
User interface, 11

V

Value part, 752
Vaue, 682
Variable, 70-78
class, 445-448
naming, 71
instance, 467
uninitialized, 85
Video port, 9
Virtua machine, 32
Virus, 24
Vi si bl eHanoi class, 631, 980
interface, 631, 980
Visua Basic, 41
Visud sorting, 741-747
Vi sual HeapSort program, 853

Vi sual I nsertionSort program, 744

Vi sual Mer geSort program, 745
Vi sual Qui ckSort program, 746

Vi sual Sel ecti onSort program, 743

Vi sual Sort Util class, 742, 980
interface, 742, 980
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W

War mer Col der program, 437
Web server, 2, 12
whi | e loop, 293-296
Width (of atree), 811

Algorithm for, 816
Word processing, 12
Workstation, 2
Worm, 24
Worst case performance, 741
Wrapper class, 663-668, 754, 786



