A

activation energy, 164
advisors, betting based on advice of, 6-7,
74-76
algorithmist, wanting a time guarantee, 167
anti-greedy moves
by flies, 165
probability of taking, 166
As Easy as Pie mind game, 37-39
solution to, 94-96

Bait and Switch puzzle, 184-185
solution to, 186-187

A Beautiful Mind (movie), 15

bee behavior, versus fly behavior, 165

betting
on the advice of advisors, 6-7, 74-76
on the flip of a shared fair coin, 8-9, 76-78

bit question, 56

A Biting Maze mind game, 61-62
solution to, 110-111

bits, encoding characters in, 29

blood pressures, arithmetic mean of, 73

bounds, desire to estimate, 171

The Box Chip Game mind game, 47-48
solution to, 97-102

Byzantine Bettors mind game, 6-7
solution to, 74-76

C

cakes, cutting into pieces, 4-5, 74
Carpenter, Peter, 116

IndeXx

case analysis
in design problems, 122
implying speculation, 122
trying, 164
chance mind games, 42-51
characters, encoding in bits, 29
cheating, selfish benefits of, 16
checkerboard in Feedback Dividends, 49-51
checks, writing to minimize change returned,
71-72
child cut rule
in As Easy as Pie, 37
recursive perpendicular cuts satisfying, 94
chips, colored in latched boxes, 47-48,
97-102
Christofides, N., 161
city grid, capturing a thief in, 19-20
city-states, roads connecting, 174
coalitions of state districts, 14, 79-80
coin, betting on the flip of a shared fair, 8-9,
76-78
combination, inferring a safe’s, 54-55,
103-104
combinatorial design, 177
competition mind games, 4-22
computational problems, achieving a factor
of two of the optimal, 174
consistency, test for in Preferential
Romance, 68
constraint-oriented puzzles, 122, 128
constraints on a team schedule, 34, 90
contestants, characterizing winning in The
Box Chip Game, 100
cooling of crystals, technique inspired by,
166




cost(s)

cost(s)
adding up all smallest, 172
evaluating for each triplet in Sweet Packs,
158
cost array in dynamic programming, 156
cost-benefit history of a device in Legal
Logic, 45
cycle, in graph theory, 116
cycle-free graph, obtaining, 117

D

daughter, marrying the most beautiful, 12-13
death toll, calculating for the flu, 22
deletes in a dynamic programming matrix, 151
design mind games, 23-29
diff program in Unix/Linux, 122
Dig That! mind game, 66-67
solution to, 113-116
directional probes, 67
districts, forming coalitions in a state,
14, 79-80
donut store, 156-157
donuts, packaging in different sizes, 156
doors, switching, 181, 184-187
Dragoo, Alan, 97, 103
driving, intellectual effort of, 49
Dudeney, classic puzzle book, 90
dynamic programming
applying to Sweet Packs, 156
approach to a problem, 150-154
described, 122-123
as a greedy method, 154
trying, 164

E

Earliest Deadline First algorithm, 132
edges between pairs of words, 172
edit distance
described, 150
finding between two strings, 154, 155
edits, converting a source string to a target
string, 150
elimination puzzles
described, 122
Order the Ages as, 126
Sudoku as, 138
Ellis, Havelock, 111
entropy, 29-30
equilibrium state, 15
equi-probable configurations, strategy of
writing down all, 181-182
equi-probable situations, creating a table of,
183
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Escape Management mind game, 19-20
solution to, 81-83

evolutionary algorithms. See genetic
algorithms

exhaustive search, avoiding, 123

exploratory heuristic techniques, principle of,
164

exploratory search techniques, 165

F

failure, probability of in Legal Logic, 96
failure properties of scale-free networks, 35
Faithful Foes, 190-219
false guilty rate, 96
feedback dividend, 50
Feedback Dividends mind game, 49-51
solution to, 102-103
FeedNo strategy, 49-51, 102-103
FeedYes strategy, 49-51, 102-103
final piece in As Easy as Pie, 37
Finding a Schedule That Works puzzle, 131
solution to, 132
first order predicate logic, 44
flies, using anti-greedy moves to escape, 165
Flipping Colors mind game, 33
solution to, 89
Flu Math mind game, 21-22
solution to, 83-84
fly behavior, versus bee behavior, 165
Fogel, David B., 165
formulaic solutions, puzzles escaping, 121
Fractal Biology mind game, 35-36
solution to, 91-93

G

game theory
as it applies to social goods, 15
of Morgenstern and Von Neumann, 15
as neutral, 16
genes, of humans compared to mice, 35
genetic algorithms, 165
geometrical insight, required for Picturing the
Treasure, 133
geometry, mixing with logic, 128
global properties, 59
graph theory in Preferential Romance,
116-117
greatest common divisor in Number Clues, 54
greed, trying first, 164
greedy approach, 150, 159
greedy heuristic to TSP, 159
greedy method, dynamic programming as, 154
guess-and-test strategy, 122



mind games

Hall, Monty, 181
hats, guessing numbers on, 10-11, 78
heurist, cultural divide with algorithmist, 167
heuristic improvements to the minimum
spanning
tree-based route, 162
heuristic problem solving techniques, related
to the Traveling Salesman Problem, 171
heuristic search techniques, 164
hubs, 35

inaccurate sensor, placement of, 137
inconsistent state, speculation leading to, 144
Indiana Jones, skateboarding on ice, 24-28,
84-86
inductive pattern, 74
inequality, cost of, 17
inference mind games, 54-64
Information Gain mind game, 10-11
solution to, 78
Information Theory, 29-30
“in-or-outs” in Using Your Marbles, 31
inserts in a dynamic programming matrix, 151
Intacto (movie), 8
integer programming, 165
invisible hand of the free market, 15
irrationality, attributed to omission bias, 21

J

jargon, popular, 29

K

Kirkpatrick, inventor of simulated annealing,
166
knight’s tour problem, 33

L

least common multiple in Number Clues, 54
left hand, keeping on the maze wall, 61
Legal Logic mind game, 44-46
solution to, 96-97
letters
encoding numbers, 147
representing two numbers, 147-149
liquid silicon, freezing, 166
liquids, proportional mixing of, 63-64
local cost minima, escaping, 165
lottery balls, stuffed with numbered slips of
paper, 12

lower bound, on the length of the optimal
wordsnake, 172
lucky people, finding, 8
Lucky Roulette mind game, 42-43
solution to, 96

Mad Mix mind game, 63-64
solution to, 112-113
Manhattan distance, measuring distance in
Urban Planning, 128
marbles, packing bags of, 31-32, 88-89
marked edges, eliminating, 117
Marriage Success (MS) counseling service in
Preferential Romance, 68
Mastermind board game, Mind Games
resembling, 56
matched cities in Maximal Friends, 174
matrix for dynamic programming, 151
Maximal Friends puzzle, 174-175
solution to, 176
maximal matchings in Maximal Friends, 174
maximal state, compared to maximum, 174
maximum, compared to maximal state, 174
maximum maximal matching in Maximal
Friends, 176
maze
conventional, 61
on the Web, 62
mean, defined, 59
median
defined, 59
of the medians, 118-119
Michalewicz, Zbigniew, 165
mind games
A Biting Maze mind game, 61-62, 110-111
The Box Chip Game mind game, 47-48,
97-102
Byzantine Bettors mind game, 6-7, 74-76
Dig That! mind game, 66-67, 113-116
As Easy as Pie mind game, 37-39, 94-96
Escape Management mind game, 19-20,
81-83
Feedback Dividends mind game, 49-51,
102-103
Flipping Colors mind game, 33, 89
Flu Math mind game, 21-22, 83-84
Fractal Biology mind game, 35-36, 91-93
Information Gain mind game, 10-11, 78
Legal Logic mind game, 44-46, 96-97
Lucky Roulette mind game, 42-43, 96
Mad Mix mind game, 63-64, 112-113
Mind Games mind game, 56-58, 104-108
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mind games (continued)

mind games (continued)
No Change for the Holidays mind game,
71-72,117
Number Clues mind game, 54-55, 103-104
Optimal Jargon mind game, 29-30, 86-87
Pork Politics mind game, 14, 79-80
Preferential Romance mind game, 68-70,
116-117
Quiet in the Depths mind game, 73, 118-119
Reach for the Sky! mind game, 12-13, 47
to Reach for the Sky! mind game, 78-79
Refuse and Reveal mind game, 59-60,
108-110
Scheduling Tradition mind game, 34, 90
Social Games mind game, 15-18, 80-81
Sweet Tooth mind game, 4-5, 74
A Touch of Luck mind game, 8-9, 76-78
Using Your Marbles mind game, 31-32,
88-89
Whipping Ice mind game, 24-28, 84-86
Mind Games mind game, 56-58
solution to, 104-108
minimal matchings, combining with spanning
trees, 161
minimum cost spanning tree, 160
minimum spanning tree
constructing, 160-161
as less expensive than the (unknown) optimal
route, 161
minimum spanning tree-based route, heuristic
improvements to, 162
Monty Hall problem, 181
“must-vaccinate” point in Flu Math, 83

N

Nash equilibrium, 15

Nash, John, 15

Nicholas, Jeff, 10, 11

No Change for the Holidays mind game, 71-72
solution to, 117

NP-complete problem, 117, 122

NP-hard problem, 122

Number Clues mind game, 54-55
solution to, 103-104

Number Encoding puzzle, 147-148
solution to, 149

0

omission bias, irrationality commonly
attributed to, 21
Optimal Jargon mind game, 29-30
solution to, 86-87
optimal strategies in Feedback Dividends, 50
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optimal wordsnake, lower bound on the length
of, 172

optimization mind games, 66-73

Order the Ages puzzle, 126-127

ordering algorithm, 127

“out of the box”, stepping, 135

Overloaded Scheduling and Freezing Crystals
puzzle, 164-169

solution to, 170

overloaded scheduling problem, applying
simulated annealing to, 167-168

overloading a system, effects on scheduling,
132

P

packets
evaluating sizes, 157
minimizing for donut orders, 156
paper value, capturing in Reach for the
Sky!, 12
partial truth teller in Byzantine Bettors,
7, 75-76
passably compatible in Preferential
Romance, 68
patterns of puzzles, 121
personal data, revealed by statistical
questions, 59
Pgood probability in Feedback Dividends,
49-51, 102-103
phrases, reducing to a word or two, 30
Picturing the Treasure puzzle, 133-134
solution to, 135-137
pie. See square pie
point probes, 67
Pork Politics mind game, 14
solution to, 79-80
predicate logic, 44
Preferential Romance mind game, 68-70
solution to, 116-117
probability analyses, as challenging, 181
product in Number Clues, 54
programs, solving Sudoku puzzles, 138
protein interaction networks, topologies, 35
pseudocode, using, 122
punishment, changing to eliminate
cheats-cheats, 17
puzzle techniques, hierarchy of, 164
puzzles
Bait and Switch puzzle, 184-185, 186-187
Finding a Schedule That Works puzzle,
131, 132
Maximal Friends puzzle, 174-175, 176
Number Encoding puzzle, 147-148, 149



Sudokill

Overloaded Scheduling and Freezing Crystals
puzzle, 164-169, 170
Picturing the Treasure puzzle, 133-134,
135-137
Revisiting a Traveling Salesman puzzle,
159-162, 163
Selective Greed puzzle, 150-154, 155
Sudoku puzzle, 138-145, 146
Sweet Packs puzzle, 156-157, 158
Understanding Dice puzzle, 181-182, 183
Urban Planning puzzle, 128, 129-130
Winning at the Slots puzzle, 177-178,
179-180
Wordsnakes puzzle, 171-172, 173
puzzles, secrets of, 121-123
puzzle-solving abilities, improving, 121

Quiet in the Depths mind game, 73
solution to, 118-119

R

Rabin, Michael, 100
Reach for the Sky! mind game, 12-13
similar to The Box Chip Game, 47
solution to, 78-79
rectangular cakes, cutting into pieces,
4-5,74
Refuse and Reveal mind game, 59-60
solution to, 108-110
Revisiting a Traveling Salesman puzzle,
159-162
solution to, 163
revolver chamber, spinning after trigger pulls
in Lucky Roulette, 42-43, 96
Rezanka, lvan, 83, 113, 135
road grid, probing for a tunnel under, 66-67,
113-116
robot, set of tasks for, 131
Rokicki, Tom, 110, 116
root in graph theory, 116

S

safe, inferring the combination of, 54-55,
103-104

scalar value, encoding a problem configuration
as, 164

scale-free networks, building, 35

Schaefer, Steve, 89

scheduling in an overloaded system, 132

scheduling puzzle, 131-132

Scheduling Tradition mind game, 34
solution to, 90
search space
attempts reducing in Winning at the Slots,
178
controlling the size of, 177-178
difficult one for simulated annealing, 167
exploring, 164
selective greed, 154
Selective Greed puzzle, 150-154
solution to, 155
selfish behavior, mathematical analysis of the
consequences of, 15
selfishness, leading to social loss, 15
sensors
estimating distance to a treasure, 133-137
placement of inaccurate, 137
Shannon, Claude, 29
Simionescu, Vlad, 113
simulated annealing, 165
applying to the overloaded scheduling
problem, 167-168
as a favorite technique, 165-167
skateboard, Indiana Jones on, 24-28, 84-86
Smith, Adam, 15
Social Games mind game, 15-18
solution to, 80-81
solutions, gluing the best subproblems
together, 150
source string, converting to a target string,
150
spanning tree(s)
combining minimal matchings with, 161
cost of, 160
defined, 160
as the lowest cost route for TSR 161
when symmetry and triangle inequality fail to
hold, 163
speculation
given a set of constraints, 147
implied in case analysis, 122
required by hard Sudokus, 144
square pie, cutting into equal pieces, 37-39,
94-96
squares (chessboard), knight flipping the
colors of, 33, 89
statistical questions, revealing personal
data, 59
string edit distance, 122
string edit problem, 150
submarine, need for near-silence in, 73
subproblems, finding the lowest cost solution
to, 150
Sudokill, 146
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Sudoku

Sudoku
algorithm designed for, 143-144
as an elimination puzzle, 122
as a two-person game, 146
Sudoku puzzle, 138-145
solution to, 146
sultan’s daughters problem, variant on, 12-13
supertox liquid in Mad Mix, 63
supervertices, 93
Sweet Packs puzzle, 156-157
solution to, 158
Sweet Tooth mind game, 4-5
solution to, 74
switchboard nodes, 92-93
switching doors, 181, 184-187
symmetry
in TSR 159
violating, 163

T

tabu searching, 165
Takei, TJ, 86, 93, 96
target string, converting a source string to,
150
teams, scheduling with constraints, 34, 90
techniques for puzzle solving, hierarchy of,
164
thief, capturing in a city grid, 19-20
topologies of protein interaction networks, 35
total distance to a point, defined, 60
A Touch of Luck mind game, 8-9
solution to, 76-78
Traveling Salesman Problem (TSP), 159-162,
171
treasure, sensors estimating distance to,
133-137
Treasure Skater game, 28, 85
triangle inequality
making revisiting a city unprofitable, 161
in TSR 159
violating, 163
trigger pulls, surviving in Luck Roulette,
42-43, 96
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triples, choosing ascending, 79

triplets, generating and evaluating, 158

truth teller, following in Byzantine Bettors,
7,74

TSP. See Traveling Salesman Problem

tunnel, probing for under a road grid, 66-67,
113-116

two-fan design, 92

U

Understanding Dice puzzle, 181-182
solution to, 183

unvaccinated risk, decreasing, 21

upper bound, establishing, 168

Urban Planning puzzle, 128
solution to, 129-130

Using Your Marbles mind game, 31-32
solution to, 88-89

V

value densities, ordering tasks by descending
order of, 168-169

value density heuristic, simulated annealing
and, 169

vos Savant, Marilyn, 181

W

Web, maze on, 62

Whipping Ice mind game, 24-28
solution to, 84-86

Whitney, Arthur, 138

Winkler, Peter, 100

Winning at the Slots puzzle, 177-178
solution to, 179-180

winning configurations, structure in, 177

winnings, maximizing expected, 184

wires, minimizing around a circuit, 166

wordsnakes, defined, 171

Wordsnakes puzzle, 171-172
solution to, 173

wounded distance two condition, 36, 91-92



