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2-3-4 tree
deletion, 491-495
insertion, 490-491
node names, 489

abstract data type, 178-179
definition, 180
Abstract Windowing Toolkit (AWT), 93
active learning, 5
adjacency list, 541
adjacency matrix, 541
aggregate analysis, 429
al-Khwarizm1, Muhammad ibn Musa, 3
Albers, Josef, 267
algorithm
definition, 2
history, 3
vs. procedure, 2
algorithm analysis, 2
amortized analysis
definition, 185
Appleby, Austin, 401
ArraylList
add, 72
amortized analysis of append, 185-186
appending, 181-182
capacity vs. size, 181
comparison to linked list, 210
creating, 72
implementation, 182-185
insertion, 188
removal, 187
remove, 72
arrays
creating, 113
indexing, 113
modifying in a method, 116
multidimensional arrays, 118
asymptotic analysis, 162

autoboxing, 74
average case performance, 159
AVL tree, 516

B-tree, 495-497
Back, Adam, 413
backtracking search, 364-369
base case (recursion), 241
Bayer, Rudolf, 495
Berners-Lee, Tim, 337
best-case performance, 159
Big-O notation
definition, 163
limitations, 173
statement counting method, 165
binary search
complexity, 169-171
iterative implementation, 156-158
proof of correctness, 167-169
recursive implementation, 243-244
binary search tree
analysis, 479-480
deletion, 473-479
insertion, 471-473
ordering, 468-469
searching, 469-471
binary space partitioning, 486
binary tree
almost-complete, 518
full, 458
perfect, 457
binary trees
definitions, 457-458
number of nodes, 458
Binet’s formula, 21
bipartite graph
definition, 567
testing using 2-coloring, 568
Bitcoin, 413-415
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blockchain, 413-415
Bloom’s taxonomy, 7
Boids, 225-233

box fractals, 282

bubble sort, 332

“Burning Ship” fractal, 298
Bush, Vannevar, 454

Caesar cipher, 39-42
Canvas, 93
Carmack, John, 486
casting, 16
cellular automata
definition, 126
one-dimensional, 126-128
one-dimensional implementation, 128-132
Rule 18, 132
Rule 30, 132
chaos theory, 299
cho-han, 25
Chomsky, Noam, 464
chromatic number, 568
circular buffer, 384-388
circular list, 201
Collatz conjecture, 263
compareTo, 82, 301
constraint satisfaction problem, 364
constructor method, 62-63
Conway, John, 132
cuckoo hashing, 432

database index, 490
default access modifier, 65
deque, 383
Deque interface, 383
design patterns, 60
Diceware password generator, 416
digital signature, 406
Dijkstra’s algorithm
complexity, 555-556
correctness, 557-559
implementation, 554-555
disjoint set forest, 585-586
Doom, 486
dot product, 149
double buffering, 223-224
doubly linked list, 197-201
Doyle, Sir Arthur Conan
The Adventure of the Dancing Men, 38
driver class, 61
Dutch national flag problem, 329

Index

encapsulation, 58-59

enhanced for loop, 79

entropy (password strength),

417

enum keyword, 74-76

enumerated types, 74-76

Epoch (system time), 160

Erlang, Agner, 398

Euler, Leonhard, 565
Latin squares, 363

exceptions, 20

extends keyword, 93

external sorting, 334

fairy chess piece, 393
Feynman problem-solving algorithm, 3
final keyword, 19
fire effect, 234-235
flood-filling, 388-391
for loop, 31-32
formatted printing, 19
Forth language, 361
Four Color Theorem, 577
fractal

self-similarity, 276
Futoshiki, 380-381

garbage collection
generational, 551
mark-and-sweep, 550

Gardner, Martin, 153

generic types, 183

generics, 72

Gosling, James, 8

graph
breadth-first traversal, 545
definition, 539
depth-first traversal, 547
digraph, 539
representations, 541
weighted, 540

graph coloring, 568

graph traversal
breadth-first, 545
depth-first, 547

Graphics, 93

graphics coordinate system, 94

greedy algorithm, 583

hailstone sequence, 263
hash code
printing objects, 64
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hash function
collision, 403
cryotographic, 404
definition, 399
properties, 403
hash table
analysis of chaining, 428-429
chained hashing, 425-428
direct addressing, 423-425
open addressing, 430-431
rebalancing, 429
hashCode, 400-401
HashMap, 421-423
HashSet, 433
heap
array representation, 523-524
bottom-up initialization procedure, 521
Fibonacci heap, 537
heap property, 518
insertion, 518-519
min-max heap, 536
returning the max or min, 520-521
heap (memory region), 549
Heapsort
comparison to other sorts, 531
implementation, 529-531
hi-lo card game, 82-84
Hoare, C.A.R. (Tony), 307
Hofstadter’s Law, 265
HSB colors, 235
HTML (validating), 337-342

if-else statements, 23-25
immutable object, 66

infix notation, 343
insertion sort, 304-306
instance variables, 60

Java
multiline comments, 37
throwing exceptions, 68
Java Byte Code, 11
Java classes
toString, 64-65
access modifiers, 65-66
accessor methods, 66
constructor, 62-63
instance variables, 60—62
mutator methods, 67
Java methods
declaration, 35
static methods, 37

Java operators

arithmetic, 14

logical, 23

relational, 22
Java Virtual Machine, 11
JavaDoc, 37-38
JavaScript

relationship to Java, 55
JFrame, 93

Kadane’s algorithm, 145

KeyListener, 205

Kleinrock, Leonard, 398

Kobayashi Issa, 10

Kruskal’s algorithm, 582
complexity, 584-586
pseudocode, 582

Konigsberg bridge problem, 565

Langseth, Hans
beard length, 15

Latin squares, 363-367

Life
blinker, 134
glider, 135
implementation, 135-143
Methusaleh patterns, 142
rules, 133

linear search, 155

linked list
get, 191-192
implementation, 190
insertion, 192-195
insertion at the head, 190-191
iterative reversal, 210-211
nodes, 189
removal, 195-197

linked lists
comparison to array list, 210

load factor, 428

Logic Theorist, 362

Logo language, 91

loop invariant, 168

Lukasiewicz, Jan, 344

magic squares
implementation, 124-126
Siamese method, 123-124
Mandelbrot set
definition, 283-284
histogram coloring, 292
visualization, 285-290

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009260336
www.cambridge.org

Cambridge University Press & Assessment
978-1-009-26033-6 — Data Structures and Algorithms in Java
Dan S. Myers

Index

More Information

map abstract data type, 420
Math, 20-22
maximum subarray sum, 145
median of three pivot rule, 316
memex, 454
memoization, 248
merge sort

analysis, 323

implementation, 318-323
message authentication, 405-406
MessageDigest, 407
Mindstorms, 91
Minecraft, 581
Mondrian, Piet, 271
Monte Carlo simulation, 33
multidimensional arrays,

118

MurmurHash3, 401-403

Nakamoto, Satoshi, 413
null, 71

Oak programming language, 8

object
as class instance, 58
definition, 58

object-oriented programming
advantages and disadvantages, 59
inheritance, 59

2 notation, 172

order of growth, 162

packet switching, 398
PageRank, 580
Papert, Seymour, 91
parsing, 467
particle swarm optimization, 239
password cracking
brute-force, 408-411
dictionary, 411-413
perfect mazes
as spanning trees, 591
Perlman, Radia, 602
Peters, Tim, 323
Pixie, 566
object graph, 570
platform independence, 11
Polybius square, 44-47
postfix notation, 344
evaluating with a stack, 345
infix conversion, 347-349
prefix notation, 344

Index

Prim’s algorithm
complexity, 589
correctness, 590-591
pseudocode, 588
primitive types, 12-13
private access modifier, 65
proof-of-work, 413-415
protected access modifier, 65
public access modifier, 65
Puzzle Communication Nikoli, 362

queue
methods, 383
offer vs. add, 383
Queue interface, 383
queueing theory, 398
Quickselect, 328
Quicksort
average case, 315-316
correctness, 312
divide-and-conquer strategy, 307-308
dual-pivot variation, 318
implementation, 308
partition, 309-311
proof of correctness, 313
three-way partition, 317
worst case, 315

radix sort, 324-327
ragged arrays, 120
rainbow table, 412
recommender systems
types, 566
recurrence relations, 249-250
mathematical induction, 250-252
recursion
binary search, 243-244
execution on the stack, 244-246
mathematical functions, 241-243
vs. iteration, 247-248
red-black tree
coloring rules, 497-498
deletion, 506-513
insertion, 500-506
logarithmic height, 500
relationship to 2-3-4 tree, 499
Reeves, Bill, 216
reference equality, 29
regular expression
punctuation removal, 423
Rectangle, 204
Reynolds, Craig, 225
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RGB colors, 95

ROT13, 39

Rumi, 1

Russian Nihilist cipher, 47-49

salt (password), 413
Scanner
reading user input, 16-18
Secure Hash Algorithm (SHA), 404
selection sort, 302-304
shadow password file, 406
Shannon, Claude, 417
sic bo, 33
Sierpinski’s carpet, 277-280
Sierpinski’s triangle, 128
Smoot, Oliver R., 18
Snake game, 201
space complexity, 155
Spanning Tree Protocol, 602
stable sort, 301
stack
implementation using a list, 342
methods, 337
stack frame, 245
stack overflow, 247
Star Trek II: The Wrath of Khan,
216
starfield effect, 236-238
static keyword, 69-71
static methods, 35-37
stemming, 453
String
comparisons, 28
structured programming, 4
subtree, 455
Sudoku
description, 363
solver, 369
syntax tree, 464-467
program translation, 466
system time, 159
System.currentTimeMillis,
159
System.nanoTime, 159

ternary operator, 126
textile cone snail, 132
® notation, 172
th1is keyword, 63
Thread.sleep, 138
throw keyword, 68
time complexity, 155
Timsort, 323-324
tortoise and hare algorithm, 211
toString, 64-65
treap, 537
tree traversal
depth-first, 460-463
level-order, 463-464
tree-walk interpreter, 467
trees
definitions, 455-457
try-catch, 68
turtle graphics
commands, 96
description, 91

value equality, 29
variables
declaring, 12
naming conventions, 12
object types, 13
primitive types, 12-13
VicseK’s cross, 280-283
Vigenére cipher, 42-44
void keyword, 35

walleye pike, 370
web crawler, 452
wh1ile loop, 30-31
Williams, J.W.]., 536
Wirth, Niklaus, 4
Wolfram, Stephen
cellular automata notation, 131
worst-case performance, 159
wrapper classes for primitive types, 74

Yaroslavskiy, Vladimir, 318

Zipf, George, 438
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