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core artificial intelligence, 6
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de Morgan’s laws, 287

decision tree, 403

decision-maker mode, 167

deduction system, 119-129

deep cutoff, 110

DeeP THOUGHT system, 117

default rule, 436

defaults, 184

demon procedure, in frames,
197-202

DENDRAL system, 51

dendrite, 444

dependency-directed backtracking,
305, 309

depth-first search, 6668

descendant, 57, 66

describe-and-match method, 22ff

describe-to-explain principle, 270

description, definition, 16

descriptive semantics, 21

design, mechanical, 9-10

destination thematic role, 211

diameter-limited perceptron, 474
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difference, in means—ends analysis,
50

difference-operator table, 53

difference-procedure table, 53

digital display example, 482-484

digital elevation model, 563

diploid cell, 506

direct subclass, 180

direct superclass, 182

disjunction, 285

disorder minimization, 429431

disparity, 557

distance determination, using
stereo, 557

distributive connectives, in logic,
287

diversity principle, 520

diversity rank, 520

DNA molecule, 360

domain expert, 167

domain of expertise, 167

double-headed links, 34

drawings interpretation, 249fF

drop-link heuristic, 354, 356

duration thematic role, 212

dynamic-programming principle,
91

earthquake example, 202-205
edge detection, 553-557
edge, 251
electronic spreadsheet systems,
235
emergent angle, 564
empty clause, in logic, 294
engineering goal of artificial
intelligence, 6
English interfaces,
using Q&A, 615
using semantic transition trees,
604fF
using START, 11-12
enlarge-set heuristic, 354, 356
equivalence semantics, 20

erasure procedures, 19
estimates, in search, 84-90
event diagram, 238
evolution through natural selec-
tion, 507

evolving model, 351
exhaustive depth-first search, 186
existential quantification, 288
expanding a node, 66
expert systems, 119ff, 163
explanation principle, 374
explanation template, 368
explanation transfer, 368-371
explanation-based learning, 365ff
exponential explosion,

in search, 66

in logic, 301
exposed class, 191
eye geometery, 557-558

fact, 120

fan in and fan out, 129

farmer example, 16-17

feature evaluator, 24

feature extractor, 24

feature point, 24, 534

feature-based object identification,
24

feed-forward neural nets, 444

felicity condition, 358

FG projection, 567

field, in relational database, 617

Finnish, 217

firing,

of rule, 121
of neuron, 444

first-order predicate calculus, 288

Fisher’s exact test, 438

fitness computation, in genetic
algorithms, 507ff

FixiT procedure, 385{f

foothill problem, 73

forbid-link heuristic, 352, 356

forced move, in games 114



forward chaining, 120, 138-142,
148-152

forward propagation, 237

frame axioms, 345

frame problem, 345

frame system, 179ff

free variable, in logic, 288

function, in logic, 284, 288

game tree, 102-103

gate allocation system, 12-13

Gaussian function, 493

Gaussian neuron, 501

gazerkle example, 214

gene, 506

generate-and-test method, 47-50

generative grammar, 594

generator, in generate-and-test
method, 4748

generalization heuristics, 355-356

genetic algorithms, 507ff

GENINFER system, 246-247

geometric analogy, 25-33

Gift of the Magi example, 40-41

global maximum, 73

goal node, 66

goal reduction, 54

goal state, 50, 173

goal tree, 57

goals of artificial intelligence, 6

governing head, in language, 589

government, in language, 589

gradient ascent, 449, 454

grammar, 600

Great Pyramids of Egypt, 252

Green’s trick, 342

grocery-bagging system, 132-137

halting problem, 301
haploid cell, 506
head node,
of link, 19
in language, 577
head set, in knowledge repair, 389
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head-to-head movement, 585
hidden node, in neural net, 447
hill climbing, 70

in neural net learning, 448-449
homologous chromosomes, 506
horizon effect, 115
horse evaluation example, 138ff
how questions, 54, 59
human problem solving, 172-176
hyperthyroid disease, 10-11

ID3 system, 10-11

identification model, 533-534

identification tree, 425

Identification, using generate-and-
test method, 48-49

idiot savants, 171

if-then rules, 120ff

illegal line drawing, 260, 262

illumination, in line-drawing
analysis, 267270

immediate subgoal, 57

immediate supergoal, 57

incident angle, 564

induction procedures, 350, 356—-357

inference net, 126, 164

inflection phrase, 583

information retrieval, 11-12, 604fI,
615

information theory, 429

inheritance, in frames, 183-185

initial description, 351

initial state, 50

instance constructor, 182

instance frame, 180

instantiation, 122

instrument thematic role, 210-211

interestingness heuristics, 77

interior line, 250

interpolation function, 492

interpolation net, 494

interpretation, in logic, 290

interval net, 273ff

is-a slot, 180
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isobrightness line, 565

John and Mary example, 39-40
junction label, 251
justification link, 316

K-D procedure, 408

k-d tree, 404

KAM system, 8-9

kinematics, 398

King Lear example, 171
knowledge engineering, 167
knowledge probe, 362
knowledge, questions about, 43
knowledge repair, 385ff

labeled drawing, 265-266
labels, in line drawings, 250fF
Lambertian surface, 564
laws of noncompromise, 363
leaf goals, 57
leaf nodes, 57, 66
learning,
by recording cases, 377ff
by analyzing difference, 347ff
by building identification trees,
423ff
by correcting mistakes, 385ff
by explaining experience, 365ff
by simulating evolution, 505ff
by training approximation nets,
4911
by training neural nets, 443ff
by training perceptrons, 471ff
by version space method, 411ff
form from function, 376-380
lexical part of representation, 19
limit box, 306
line, 251
Linda and Dick example, 370
line label, 250
line-drawing analysis, 249ff
linear combination, in visual
recognition, 537

linear plan, 336

link, 17, 19

literal, in logic, 288

local maximum, 73
location thematic role, 212
logic, 283ff

logic programming, 304
logic vocabulary, 288-289
logical connectives, 285
long-term memory, 172

Macbeth example, 366
MACBETH procedure, 368-371
Marr’s methodological principles,
279

Martin’s law, 359
mass spectrogram analysis, 51
matching,

in geometric analogy, 25-33

in explanation-based learning,

380-383
mathematics toolkits, 61
matte surface, 564
maximal projection, 577
maximizing player, 103
means-ends analysis, 50-53
mental world, 215
mental states, 33-44
methodological principles, 279
minimax procedure, 104
minimizing player, 103
Minsky’s laws of noncompromise,
363

moat mountain example, 517
model,

in learning, 351, 379

in logic, 291

in visual recognition, 533
modus ponens, 291
modus tolens, 293
monotonic logic, 302
move, in games, 102
MOVER system, 54-60
multiple-scale image analysis, 562



multiplier box, 231
mutation, 506
MYCIN system, 130-131

natural language interfaces,
using Q&A, 615
using semantic transition trees,
604ft
using START, 11-12
near miss, 351
near-miss group, 386
nearest-neighbor problem, 403-408
negative events, 33-44
negative example, 350
Neptune encounter, 11-12
nested-box diagram, 602
net search, 63fF
neural nets, 443ff
new surroundings thematic role,
212
news understanding, 202-206
nil, in logic, 294
no-altering principle, 358
node, 16, 19
nonchronological backtracking,
309
nondeterministic search, 69
nonmonotonic logic, 302
nonspecular surface, 564
noun phrase, 217, 577
nuclear fuel example, 433

numeric constraint propagation,
231ff

object-centered description, 532
object-oriented programming, 202
Occam’s razor, 427
old surroundings thematic role,
212

omelet example, 77-78
ontological engineering, 229
open node, 66
operator,

in means—ends analysis 53
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in planning, 324
opinion net, 237
optimal search, 81ff
or goal, 57
order-limited perceptron, 473
ordering net, 331
orthographic projection, 534
overfitting, 467
ownership world, 216

parallel evolution principle, 375

parameter-oriented hill climbing,
72

parent node, 57, 65

partial instantiation, 337

partial path, 66

partial plan, 335

particle, 215

perceptron convergence procedure,
474-477

perceptron learning, 471ff

perfect diffusers, 564

performance, in language, 596

phase angle, 564

physical world, 215

planning,

if-add—delete approach, 323ff
using logic, 338ff

plateau problem, 73

ply, in game trees, 102

point-spread function, 555

polypeptide, 360

populate-and-conquer principle,
527

populations, in genetic algorithms,
510

positive events, 33—44

powerful idea, 18

PQ projection, 567

precedence, in logic, 285

predicates, in logic, 284

preference net, 173, 175

prepositional phrase, 577

prerequisite, in planning, 324
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primal sketch, 532
primary structure, of protein 360
primitive action, 221-228
principle of least commitment, 338
problem reduction, 54
problem space, 173, 175
problem states, 173
problem-behavior graph, 172
problem-reduction method, 53-60
procedural English, 23
procedural part of representation,
19
procedural semantics, 21
procedure W, 350-358
PROCRUSTES system, 170-171
production systems, 172
progressive deepening, 114
progressive-reliability mode, 167
proof by refutation, 293
proof, in logic, 291
propagation,
of numbers, 231-234
of line labels, 249-272
of probability bounds, 234-241
of surface altitudes, 241-245
of time-interval relations, 272—
279
propositional calculus, 288
protein, 360
protocols, 172
Proust example, 214
providing assumptions, 166
PRUNER procedure, 437
psychology and artificial intelli-
gence, 5

quality score, in genetic algorithms,
510
quantifiers, in logic, 287-288
question answering,
in MOVER system, 59-60
in rule-based systems, 164-165
using abstraction units, 41-42

using primitive-action frames,
224-226

using Q&A, 615

using semantic transition trees,
604ff

using START, 11-12

using thematic-role frames,
212-214

Q&A system, 615

rank method of fitness computa-
tion, 518, 521

reaction system, 120, 129-137

reader procedure, 19

reasoning styles, 165-167

receptive field, 503

recollection, 372

record, in relational database, 617

recursion, in problem reduction,
56

redundant path, in search, 90ff

reflectance map, 567

reification, 367

reified link, 367

relation, 148

relation, in relational database,
617

relational database operations,
148-152

relational databases, 604, 617ff

relaxation formula, 244, 571

relaxation procedure, 244, 572

representation principle, 18

representation,

definition, 16, 19
desiderata, 18

require-link heuristic, 351, 356

resolution proof, 293-303

resolvent, 292

RETE procedure, 152-160

retina, as perceptron input, 473

rewrite rule, in language, 594

ridge problem, 73

robot path planning, 95-99



root node, 57, 66

rule base, 125

rule interaction, 171

rule-based reaction systems, 129-
137

rule-based systems, 119ff

SAINT system, 61
satisfiable expression, 291
satisfied antecedent, 121
scientific goal of artificial intelli-
gence, 6
scope, in logic, 287
scoring mechanisms, 30-32
script, 225
search tree, 64—65
search, 63ff
A* procedure, 94
alpha-beta procedure, 104-113
beam, 75
best-first, 75
branch-and-bound, 82-84
breadth-first, 68
depth-first, 6668
dynamic programming, 91
heuristic methods, 113-117
hill-climbing, 70-74
in planning, 326-327
minimax procedure, 103-104
nondeterministic, 69
optimal, 81ff
progressive deepening, 114
second-order predicate calculus,
288
secondary structure, of protein,
360
semantic grammar, 604fF
semantic nets, 15ff
semantic part of representation,
19
semantic transition trees, 604ff
semantic tree, 56-57
semidecidable proof procedure, in
logie, 301

733

sentence analysis, using semantic
roles constraints, 216-218

sentence, in logic, 288

separable function, 502

set-of-support strategy, in logic,
301

shadow line, 566

shadows, in line-drawing analysis,
266267

short-term memory, 172

show-me mode, 166

similarity measure, 31-32

similarity net, 359, 362

simulated neural nets, 443ff

singular-extension heuristic, 115

situation-comparison heuristic,
168

situation variable, in planning,
338-345

Skolem function, 296

slot, 180

slot reader, 182

slot value, 180

slot writer, 182

smoothness constraint, in vision,
570

Snow White example, 199

SOAR system, 173-176

society of mind theory 363

sombrero filter

sound rule of inference, 291

source thematic role, 211

specific-situations heuristic, 168

specifier, in language, 580

specialization heuristics, 355-356

spectrogram analysis, 51

spreadsheet systems, 235

SPROUTER procedure, 431

standard method for fitness
computation, 510

START system, 11-12

state of knowledge, 172

state space, 50

static evaluation, 103
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stereo vision, 557

stock brokers example, 234-241

straight-through perceptron, 474

structural part of representation,
19

subjacency principle, 594

summarization, using abstraction
units, 36-41

sunburn example, 424-428

surface smoothness, 570

suspicious relation, 386

symbolic constraint propagation,
2491

synapse, 444

syntactic subject, 217

syntactic sugaring, 312

syntactic transition net, 600-603

tail node, of link 19

tail set, in knowledge repair, 389

take example, 218

tapered search, 116

telescoping, 221

tense, 583

term, in logic, 288

terminator line, 566

terrain map example, 242-245

tertiary structure, 360

test set, 465

tester, in generate-and-test
method, 48

thematic object thematic role, 210

thematic role constraints, 214-215

thematic-role frames, 209ff

theorem, in logic, 291

Thomas and Albert example,
36-39

threat, in planning, 331

threshold function, 446

threshold value, 446

time constraint propagation, 272—
279

time thematic role, 212

top-level units, 38

topological-sorting procedure, 190

trace, in language, 585

training set, 465

trajectory thematic role, 212

travel example, 53

tree variable, 608

triggered rule 121

trusting-skeptic mode, 167

truth propagation, 309-320

truth tables, 285

truth value, 309

truth-propagation box, 309

truth-propagation net, 309, 313

two-and-one-half-dimensional
sketch, 532

unification, in logic, 301-302

unit-preference strategy, in logic,
301

universal grammar, 588

universal quantification, 287

universal subgoaling mechanism,
176

unless assumptions, 166

up-to-join proviso, 187

uranium fuel example, 433

vacation example, 494-496
valid expression, in logic, 291
value-propagation net, 232
variable binding, 122
in backward chaining, 142-147
in forward chaining, 138-142
variable, in logic, 288
variablization, 382
variablization, in matching, 382
Venn diagram, 238
verb meaning constraints, 215-216
version-space method, 411ff
vertex, 251
viewer-centered description, 532
visibility graph, 98
vocabulary of logic, 288-289



vocabulary part of representation,
19

volume description, 532

Voyager 2, 11

wait-and-see principle, 358

Waltz’s procedure, 262

Waltz’s set, 270

Warlpiri, 592

weak methods, 63

well-formed formula, 288

W procedure, 350-358

Wh— movement, 592-594

when-applied procedure, 201

when-constructed procedure, 183—
185
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when-read procedure, 197
when-requested procedure, 197
when-written procedure, 197
why questions, 54, 60
width of Gaussian function, 493
Winston’s principle of parallel
evolution, 375
with-respect-to procedures, 199
working memory, 120, 125
writer procedure, 19

X-bar schema, 582
XCON system, 139

Zero crossings, 558
ZOOKEEPER system, 121-128





