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2n-Gong, 181

A* algorithm, 103–107, 112
A-Star, 107
Acceptor, 124, 144
Action, 125
Active collusion, 222, 225
Active object, 217–220, 224
Adaptation, 121–122, 143, 157
Adaptive pipeline protocol, 217
Admissibility, 104, 107, 112
Aesthetics, 108, 113
Age of Empires II: The Age of Kings, 6,

119, 139, 205
Aggregation, 163–164
AI processor, 110
Algol68, 246
Algorithm format, 242–244
Algorithmic function, 232
Alignment, 135, 137
Alignment, 138, 147
All-Permutations, 29, 44
Alluringness, 139
Ally, 6
Alpha-beta pruning, 82–86, 88, 89, 94

analysis, 84–86
rules, 83

Amaze, 181
Amdahl’s law, 187
Anthropocentrism, 5, 8, 12
Arabic-To-Roman, 244
Area-of-interest filtering, 205–209, 211
Armwrestling, 47
Array, 240
Aspiration search, 86
Asynchronous lockstep protocol, 216
Augmented reality, 171
Aura, 206, 208, 211
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Autonomy, 143
Avatar, 9
Avoidance, 108, 135
Avoidance, 138

B-spline, 108
Backgammon, 73
Bandwidth, 173, 176, 183, 185, 190–193,

205, 210
Bayes’ theorem, 149–151
Bayesian network, 151, 166
Beam search, 102
Belief, 149, 152–153, 167
Best-first search, 102, 104
Best-of-m match, 53, 60, 70
Bézier curve, 108
Binary, 237
Binary tree, 56
Binomial distribution, 25
Bit reversal, 18, 57
Bit-Reverse, 60
Black & White, 118
Boid, 135, 147
Boxing, 118, 119
Bracket, 56, 69, 71
Branching factor, 78, 81, 82, 85, 88, 93
Breadth-first search, 102, 104, 111
Bridge, 222
Broadcasting, 174, 175, 180
Brownian movement, 35
Bullet time effect, 202–205, 211
Bye, 57–58, 60–62

C programming language, 229, 245, 246
C++, 229, 246
Card trick, 28, 44
Centralized architecture, 177, 181, 186,

221, 225
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Challenge, 2, 12, 223
Champion, 47, 49, 69, 70
Chance node, 87, 88, 95
Characteristic function, 156
Cheapest-first search, 104
Cheating, 6, 213
Cheating prevention, 213–214, 224
Checksum, 215
Chess, 3, 73, 80, 94
Circle-Hill-Terrain, 39
Client, 175, 176, 179, 182, 188, 189, 214,

221
Client authority abuse, 221
Client–server architecture, 175–176, 181,

186, 187, 189, 210
Clique, 62
Cobol, 246
Cohesion, 135, 137
Cohesion, 138
Collaboration, 178
Collusion, 221–224, 225
Combinatorial explosion, 88, 121, 133
Combined-Mass-Function, 154
Commitment, 215
Communication architecture, 175–176, 181,

182, 210, 211
Communication capacity, 189
Compression, 190
Computator, 125
Concurrence, 137
Conditional probability, 149, 153
Configuration, 5
Conflict, 2, 12
Conjunction, 164
Connection, 97, 102
Consistency, 7, 176, 184–186, 205, 209,

210, 211
Constant, 233
Constraint satisfaction problem, 159, 167
Control structure, 234–237
Controller, 5, 12
Convergence, 193–195, 210
Convergence-Linear, 194
Convex partitioning, 100
Convex-Partition, 101
Cooperation, 7, 117
Copper Noughts and Crosses, 87–88, 95
Core structure, 4, 5
Core War, 6
Cost function, 102, 103, 107, 112
Create-Planets, 32

Create-Stars, 32
Crisp set, 156
Critical proximity, 198, 211
CSP, see Constraint satisfaction

problem
Cup tournament, see Single elimination

tournament
Current state, 125, 127, 133, 134
Customization, 9
Cut-off phenomenon, 30
Cut-off point, 139

Data and control architecture, 176–178,
181, 182, 185, 224

Data structure, 237–241
Dead reckoning, 191–196, 209, 210
Dead-Reckoning-Message, 193
Dead-Reckoning-Value, 194
Decide-Direction, 165
Decision-making, 5, 41, 74, 115, 117, 119,

123, 166, 192, 205
operational, 117, 121, 122, 143
strategic, 117, 120, 122, 143
tactical, 117, 121, 122, 143

Deep history state, 127
Definition

computer game, 3
game, 1–2
play, 1

Delay function, 199, 201–203
Delegate, 218, 220
Dempster’s rule, 153
Dempster–Shafer theory, 152–155, 167
Denial-of-service attack, 214, 221
Depth-first search, 82, 102, 104, 111
Derivative polynomial, 191–193
Design by contract, 130
Design defect, 221
Deus ex machina, 5, 12
Diablo II, 8
Diced Noughts and Crosses, 86–88
Difficulty level, 9
Dijkstra’s algorithm, 102
DIS, see Distributed Interactive Simulation
Discrete finite distribution, 25–27, 44
Disjunction, 164
Displacement, 38
Distributed architecture, 177, 181, 186, 225
Distributed Interactive Simulation, 173, 186
Distribution, 5, 143
Division Nim, 75, 93
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Dog Eat Dog, 160–161
Doom, 12
Double elimination tournament, 60
Doubt, 153, 167
Dragon’s Lair, 8
Draughts, 73, 79, 93
Dungeon master, 9

Edge, 151, 175, 241
Eight-connectivity, 100
Elimination tournament, 49, 53–60, 70, 71
Elite, 8, 31
Emergence, 9, 110, 136
Enemy, 6
Entry action, 125, 127
Equitable seeding, 57, 71
Equitable-Seeding, 60
Estimation function, see Evaluation function
Evaluate-Direction, 165
Evaluation function, 78–80, 93, 103–104
Event, 122, 126
EverQuest, 213, 223
Evidence, 149, 150, 153
Exit action, 125, 127, 130
Expecti-Alpha-Beta, 90, 95
Expectiminimax, 88
Expression, 232–233
Extension pack, 10
External compression, 190
Extrinsic filter, 209

Factor Division Nim, 93
Fail-soft enhancement, 86, 89
Falcon A.T., 7
Fault line, 35
Fault-Line-Terrain, 39
Final, 57
Final state, 126
Finite state machine, 122–135, 144–147

hierarchical, 126, 127, 131
synthetic player, 122–124

First-person shooter, 12, 174, 214, 221
Fitness, 49
Flock, 137
Flocking, 108, 110, 120, 135–139, 147
Focus, 208, 211
Fog of war, 213, 220, 225
Football, 13, 53, 117, 171
Formula One Grand Prix, 7
Fortran, 246
Four-connectivity, 100, 125

FPS, see First-person shooter
Free will, 8, 12
Frontier node, 78, 81
Frontier: Elite II, 8
FSM, see Finite state machine
Fuzziness, 123
Fuzzy constraint satisfaction problem,

159–166, 167, 168
Fuzzy operation, 157–159
Fuzzy set, 155–159, 167

Galaxy, 31
Game, 3

non-zero sum, 73, 91
zero-sum, 73

Game balancing, 47, 119
Game programming, 12
Game tree, 115

analysis, 77–78
definition, 73
depth, 78, 81, 84, 93
partial, 78
problem statement, 74
width, 93

Game world, 5, 7, 30, 116
Generator, 118–119
Genetic algorithm, 120, 121, 157
Geometric distribution, 27
Global optimum, 120
Go, 73, 94, 139
Goal, 1, 12
Goldrush, 147, 168
Gossip, 220, 224
Grand Theft Auto III, 5
Graph, 97, 102, 151, 175, 241
Gray code, 18
Grid, 32, 99–100, 111, 139, 147
Guard, 125
Guess a Number, 205
Guess-Number, 206

Half-Life, 6
Halo: Combat Evolved, 6
Hash, 216
Height map, 32, 38
Hertel–Mehlhorn method, 101, 111
Hexagonal grid, 100, 111
Hidden Markov model, 122
Hill, 37
Hill-climbing, 120
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Hill-climbing tournament, 47, 52, 69, 70,
222

Hill-Climbing-Tournament, 52
Homeworld, 143
Horizon effect, 80, 81
Horizon node, see Frontier node
Huffman tree, 27
Human player, 5, 8, 9, 205
Humanness, 6
Hunt the Wumpus, 139, 148
Hypothesis, 149, 150, 153

Ice hockey, 116
Immersion, 3, 8, 9, 171
Imperfect information game, 93, 221
Increment, 18, 22
Indeterminism, 116
Inertia, 230
Influence map, 121, 139–142, 147
Information exposure, 221
Information principle equation, 183, 190,

191, 205, 209, 210
Informedness, 105, 107, 112
Initial state, 126
Initial transition, 126
Initial-Rank-Adjustment, 50, 52,

69
Instance data, 5
Interaction, 196
Interactive plot, 8
Integer, 237
Interior angle, 101
Internal compression, 190
Internal node, 241
Internet, 7
Internet Protocol, 175, 180, 188
Interval, 237
Intrinsic filter, 209
IP, see Internet Protocol
IP spoofing, 214
Iterated Prisoner’s Dilemma, 91
Iterative deepening, 81

Java, 229, 244, 246
Jedi Knight II: Jedi Outcast, 202
Jitter, 173, 198
Join-Ladder-Tournaments, 69

King, see Champion
King of the hill tournament, 53–55
King-Of-The-Hill-Tournament, 55, 69

Knockout tournament, see Elimination
tournament

Kyykkä, 47

Ladder tournament, 51, 69
Ladder-Match, 51, 51, 53, 69
LAN, see Local area network
Las Vegas approach, 19, 41
Last man standing tournament, see

Hill-climbing tournament
Last player theorem, 81
Latency, 173–174, 176, 180, 185, 198, 221
Lazy evaluation, 139
Leaf, 241
Learning, 118, 121
Limitation, 10
Limited-Random-Terrain, 35
Line-of-sight testing, 108
Linear congruential method, 18–25, 41, 42
Local area network, 7, 173, 175, 182
Local optimum, 120
Local perception filter, 196–205, 209, 210,

211
Local variable, 126
Location-based game, 3, 171
Lockstep, 217
Lockstep protocol, 215–217, 224
Logical platform, 175–178, 181, 182, 186
Look-ahead cheating, 215–220
Loop, 235
Lossless compression, 190
Lossy compression, 190
LPF, see Local perception filter
Ludology, 9, 10

m-round winner tournament, 71
Manhattan metric, 104, 105
Mapping, 240–241
Mass function, 153, 167
Mathematical function, 232
max, 73, 74, 82
Max Payne, 8, 202
Maze, 125, 144, 181
MD5 algorithm, 215
Mealy machine, 129–130, 145, 146
Membership function, 156–157
Mersenne prime, 22, 25
Message aggregation, 191, 210
Message compression, 190, 210
Message-digest algorithm, 215
Metal Hear Oil, 144
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Middle-square method, 17
Midpoint displacement, 37, 45
Midpoint-Displacement-Terrain, 40, 45
min, 73, 82
Minimax, 74–86, 88, 91, 93, 94

convergence theorem, 81
partial, 78–80
pathology theorem, 81
recursive definition, 76
rules, 74
search depth, 80–86

Minimax, 77
Minimax tree, 87
Minimax-Alpha-Beta, 83
Mod, see Modification
Model, 4, 5, 12, 117, 118, 149
Model–View–Controller, 3, 12
Modification, 9
Modulo-Sum, 20
Modulus, 18, 22
Monkey puzzle, 159, 167
Monkey-in-a-cage problem, 111
Monotonicity, 104
Monte Carlo approach, 19
Moore machine, 129–130, 145, 146
Movie, 6
MUD, see Multi-user dungeon
Multi-playing, 5–7, 178, 187
Multi-user dungeon, 7
Multicasting, 174, 175, 180, 187, 209
Multiplicative linear congruential method,

24–25
Multiplier, 18, 22, 42
Multiset, 239
Multivalued logic, 155
MVC, see Model–View–Controller
My-Random, 41
My-Vector, 42

n queens problem, 112, 167
n2-Pile Flipflop, 94
n-move look-ahead, 78, 81, 94
Narratology, 9
Natural, 237
Navigation mesh, 100–101, 139
Negamax, 76, 94
Negamax, 77
Negamax-Alpha-Beta, 84
Neighbourhood, 99, 102
NetHack, 6
Networked application, 178, 181

Networking, 7, 143
Neural network, 122, 157
Neverwinter Nights, 6, 7
Nim, 75, 93
Nimbus, 208, 211
No One Lives Forever 2: A Spy in

H.A.R.M.’s Way, 7
Node, 173, 175, 241
Non-player character, 5
Normalized round robin pairings, 64
Normalized-Round-Robin-Pairings, 66
Notch, 101
Noughts and Crosses, 73, 86, 94
NPC, see Non-player character
Null window, 86

Object-oriented programming, 4
Objective function, 119, 120, 155
One-Two-Three Nim, 93
Online game site, 7, 178, 222, 223
Opponent, 1, 2
Optimization, 97, 119–121, 143, 229
Oracle function, 103, 112
Ordered set, 239
Ordered standard seeding, 57, 71
Ordered weighted averaging operator, 164
Ordered-Standard-Seeding, 59
OWA, 164
OWA operator, see Ordered weighted

averaging operator

Pac-Man, 12, 13, 181
Packet interception, 214, 224
Packet replay attack, 214, 215, 224
Pairing, 49, 53, 57, 58, 62
Parallel execution, 187–188
Parallel-Max, 70
Parent, 241
Particle deposition, 35
Particle-Deposition-Terrain, 36, 45
Pascal, 229
Passive collusion, 223, 225
Path finding, 5, 115, 139, 147

discretization, 98–101
minimum path, 102–107
movement realization, 108–109, 113

Path-finding
problem statement, 97

Pattern recognition, 8, 115, 117, 121, 122,
134

Pay-off function, see Utility function
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Peer match, 53
Peer-to-peer architecture, 175, 181, 182,

187, 189, 210, 215
Perfect information game, 73, 225
Period, 21
Persistence, 143, 178
Pessimization, 45, 229
Phantom Cube Die, 43
Phenomenon, 115
Physical platform, 173–175, 181, 182
Physical reality, 171
Pipelined lockstep protocol, 217
Pipelining, 187
Pitstop II, 7
Plausability, 152–153, 167
Play, 2, 12
Player, 1, 12
Player killer, 223
Ply, 73
Poker, 3, 4, 73, 93, 221, 222
Pong, 211
Pool, 61
Position history–based dead reckoning, 192
Possibility, 149, 166, 166
Predicate logic, 133
Prediction, 118–119, 191–194, 210
Prediction-Second-Order, 192
Premo, 28
Prime, 22
Primitive routine, 232, 233, 237
Principal variation, 74, 85
Principal variation search, 86
Principal-Variation-Search, 87
Prisoner’s Dilemma, 73, 91
Probability, 123, 149–151, 166, 166
Production, 119
Profile, 9
Propagation method, 151
Proposition, 151–153
Proposition logic, 133
Proto-view, 4, 12
Protocol, 174–175
Pseudo-code, 10, 129, 145, 229, 242

all, 235
and then, 233
arithmetic operator, 233
case, 234
children, 241
columns, 240
copy, 231
div, 233

domain, 240
else, 234
ends, 241
enumeration, 238
error, 236
false, 231, 237
for, 235
head, 241
if, 234, 235
indices, 236
logical operator, 233
mod, 233
neighbourhood, 241
nil, 231, 237
or else, 233
others, 235
preamble, 242
predecessors, 241
rationale, 229–230
repeat, 236
return, 236
rows, 240
signature, 242
successors, 241
tail, 241
then, 234
true, 231, 237
weight, 241
while, 236

Pseudo-random number, 17, 24, 25, 30, 38,
43, 205, 215, 224

Pull approach, 147
Push approach, 147
Puzzle, 2, 12
PVS, see Principal variation search
Pyramid tournament, 53, 70
Pyramid-Match, 54

Quake, 7, 12
Quantization, 117, 147
Quarter-final, 57
Quasi-random number, 18
Quorum-based message aggregation, 191,

210

Random, 20, 25
Random number

empirical testing, 22–23
generator, 17, 24, 41, 42
non-uniform, 25
parallel generator, 25
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true, 17, 23, 41
uses in computer games, 30, 45, 205

Random pairing tournament, 71
Random permutation, 27
Random process, 3
Random sampling, 28
Random selection tournament, 53–55, 71
Random shuffling, see Shuffling
Random-From-Weights, 27, 44
Random-Integer, 21, 21, 41
Random-Pairing-Tournament, 56, 71
Random-Seeding, 57, 69
Random-Selection-Tournament, 55, 71
Random-Unit, 19
Rank adjustment tournament, 49–55, 69
Rank challenge match, 53
Ranking, 47, 49
Re-ranking rule, 51, 53
Real, 237
Real-time interaction, 97, 171, 187
Real-time response, 142
Real-time strategy, 139, 143, 173, 220
Receive-All, 218
Reflex augmentation, 214, 224
Reigning champion, 47, 52
Relay, 185
Replay, 10
Replicated architecture, 177, 181, 186, 205,

221, 225
Representation, 1
Repulsiveness, 139
Responsiveness, 7, 176, 184–186, 209
Resting, 66
Reverse Polish notation, 146
Riffle shuffle, 28
RTS, see Real-time strategy
Rock-Paper-Scissors, 143, 218
Role-playing game, 133, 143, 223
Root, 241
Rote learning, 81
Round, 66
Round robin tournament, 61, 71, 187

matches in total, 64
resting player, 62, 63

Round-Robin-Tournament, 68
Round-Winner-Tournament, 71
Rule, 1, 4, 12, 224

Scalability, 7, 178, 187–189, 209
Scoring tournament, 49, 60–65, 222
Screen capture, 10

Seed, 22, 25, 31
Seeding, 57–60, 71
Seidel’s algorithm, 101
Self-transition, 126, 130
Semifinal, 57
Send-All, 218
Separation, 135
Separation, 138, 147
Sequence, 238–240
Serial execution, 187–188
Server, 175, 176, 178, 179, 182, 185,

187–189, 209, 214, 221
Server-network architecture, 176, 181, 182,

189, 210
Set, 237–238
Set-Seed, 31
Seven brothers, 47
Shadow, 201, 204
Shallow history state, 127
Shared-space technology, 171, 180
Short-circuit relay, 185
Shortest path problem, 102
Shuffle, 30, 50, 52, 57
Shuffling, 3, 27–30, 43–45
Simple-Hill-Climbing-Tournament, 69
Simple-King-Of-The-Hill-Tournament,

69
Simple-Random-Terrain, 33
Simple-Round-Robin-Pairings, 64
Simplex, 97
Simulated annealing, 120
Single elimination tournament, 47, 56–60,

71
Single-Elimination-Seeding-

Tournament, 71
Single-Elimination-Tournament,

61, 71
Singles: Flirt Up Your Life, 6
Smalltalk, 3
Snap, 194
Snooker, 53
Soccer, see Football
Soft computing, 119
Soft-and, 164
Soft-And-Weights, 164
Software development, 12, 130, 144, 229
Sorites paradox, 149, 166
Sorted sequence of kings, 65
Spectral test, 23
Spline, 195
Square grid, 100, 110, 111
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Staged search, 81
Stance, 6–7
Standard normal distribution, 42
Standard seeding, 57, 71
Standard-Seeding, 59
Star Wars: Battlefront, 6
Starmap generation, 30–31, 45
Start state, 126
Starting value, 18, 22
State, 122, 125, 134

composite, 127
non-simple, 127
simple, 127
submachine, 127

State instance, 4
Statechart, 122
Statement, 232, 234
Static evaluation function, see Evaluation

function
Statistical reasoning, 149–155
Steering behaviour rules, 135
Storytelling, 8–9, 115, 116
Styling, 222
Sub-linear communication, 189, 210
Swarm algorithm, 120
Synchronize, 218
Synchronized simulation, 205, 209, 211
Synthetic player, 4–9, 115, 132, 134, 143,

177, 178, 187, 205, 209, 211
Synthetic view, 4

Tabu search, 120
Tag, 3, 180
TCP/IP, see Transmission Control Protocol
Telepresence, 171
Television, 6
Temporal contour, 197–200, 202–204, 210,

211
Temporal distortion, 196, 198
Terminus, 223
Terrain generation, 32–38, 45
Tessellation, 99, 111
The Sims, 6, 12
Tie, 47, 60
Tiebreak, 53
Timeout-based message aggregation, 191,

210
Tip node, see Frontier node
Top-of-the-mountain tournament, see

Hill-climbing tournament
Tournament, 47–49, 115, 222

Towers of Hanoi, 242
Tracking, 222
Transducer, 124
Transition, 122, 126, 127, 134

level crossing, 127, 130
level preserving, 127
triggerless, 126, 130

Transmission, 174
Transmission Control Protocol, 175, 180,

190
Transposition table, 81, 94
Tree, 241
Triangular grid, 99, 100, 111
Triangulation, 101, 111
Turn-based game, 142, 187, 216
Tutorial, 9
Two-generals problem, 210
Two-way relay, 185

UDP/IP, see User Datagram Protocol
Ulam-Shuffle, 43
Ultima Online, 7, 223
UML, see Unified Modeling Language
Unbalanced-Neighbour, 45
Uncertainty, 5, 149, 159
Undirected graph, 61, 241
Unicasting, 174, 180
Unified Modeling Language, 125, 129
Uniform distribution, 19, 27
Unit vector, 42, 136
Unit-Vector, 136
User Datagram Protocol, 175, 180, 190
User interface, 9, 108
Utility function, 76, 78, 93

Variable, 233
Vertex, 151, 241
View, 4, 12
Virtual reality, 171

Walker’s alias method, 27
WAN, see Wide area network
Waypoint, 97, 98, 102, 108, 111
Weight-Criterion, 164
Weighting, 163
Wide area network, 173, 182
Wumpus, 140, 147, 148
Wumpus-Hunter-React, 142

Zero-sum property, 73, 74, 79


