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actions. 140
ad hoc methods. 119
admissibility condition. 183
Al. 2
algorithms, 204
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analogical reasoning, 74, 342
analogies, 417
analogy matching, 419-21
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anaphors. 255
and, 28
and nodes of a goal tree, 169
AND-OR gpaplbs, 69-70
and/or trees, 170
antecedent of implication, 513. 75
AO algorithm. 184
append, 24
approximate matching. 189, 201
areas of image-producing objects, 304
arguments, 21
arithmetic in Lisp, 21
arrays, 37
artificial intelligence. 2. 4, 7
association lists, 213
associative memory, 213
associative networks, 127
associativity, 53
assumptions, 89
asterisks in grammars, 250
ATN, 249
ATN specification language. 250
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atom, 26
atomic formulas, 26, 49
atoms in logic, 59
ATR, 204
ATRANS, 141
attributed relational graph, 204
augmented transition network parsers,

(ATNs), 24
axioms, 69

B
BABEL, 262
backtracking, 176
backward chaining, 334
bag. 194
Bayesian inference networks, 112
Bayes' theorem, 109
belief, II, 120
belief function, 116
belief network, 85
best-first search, 180
bias, 388
bidirectional search, 177
binary images, 291
binary resolution. 67
binary search, 216
binocular vs. monocular vision, 298
blackboard model, 341
blind search, 174
block, 155
blocks world, 265
bottom-up parsing, 243
bound, 61
boundaries of image. 305
box notation for lists, 39
branch-and-bound, 181
branching factor, 169
breadth-first search, 175
Brooks, Rodney, 318
buckets, 217
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car, 22
Carbonell, Jaime, 425
case grammar, 236
CASNET, 337

cdr, 22-23
cell notation for lists, 39
certainty factors. 121
chain code, 306
chain rule, 54
characteristic description, 410
characteristic function, 98
charge-coupled-device, 290
checkers, 370
chess, 5
children of a goal-tree, 170
Chomsky, Noam, 233
Chomsky hierarchy, 233
chronological backtracking, 85
circumscription, 91
class, 384
classes, 150
classification, 272
clausal form, 62
clauses (in resolution), 62
closed-world assumption, 89
cluster, 391
clustering. 287
cognitive science, 8 	 -
Cohen, Paul. 122
combinatorial explosion. 168
comment character, 22
common sense reasoning, 82
communication. 227
commutativity, 53
complements, 65
completeness (of inference procedure). 55.

183
completion, 90
complex, 409
complexity, 168
compositional semantics. 256
concentration, 100

onccept definition, 384
concept learning, 401
conceptual clusters, 213, 278
conceptual dependency, 140
conceptual graphs, 132
conceptual indexing, 218
conceptualizations. 257
cond, 27
conditional probabilities. 109
conflict-resolution strategy. 333
conjunction. 49, 54
conjunctive normal form. 62
connectives, 48
cons, 23
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cons cells, 39
consequent node, 86
consistent classification rule, 384
constants (in predicate calculus). 52
constraint satisfaction, 310
content determination, 260
context, 255
context-free grammars, 233
context sensitive grammars, 233
contradiction, 52
control information, 341
convolution, 295
copy, 134
correlation, moment, 195
crossover, 377
CYRUS, 222

Dartmouth Conference, 6
decision tree, 340
declarative knowledge, II
deduction, 359
default reasoning, 88, 131
deffiavor, 163
delun, 25
deivar, 163
deiteration, 135
deKleer, Johan, 87
Dempster-Shafer theory, 115
DENDRAL, 7, 328
dependency-directed backtracking, 85
dependency network, 84
depth cutoff, 184
depth-first search, 176
derivational analogy, 426
descendants of a node, 170
deterministic parser, 244
Digital Equipment Corporation, 328
digitization, 288
dilation, 99
discriminant description, 410
discrimination trees, 402
disjunction, 50
disjunctive-concepts, 390
disparity, 298
distortions, 203
do, 33
domain, 58, 255
dominance property, 183

double negation, 135
Doyle, Jon. 87
dynamic programming, 301

E
edge detection, 293
efficacy. 365
efficiency of learner programs, 364
eight-puzzle, 170
ELIZA, 230
E-MOPs, 221
empty list, 22
EMYCIN, 328
endorsements, 122
entities, 140
entropy, 403
EPAM, 6
epistemology, 12
equal, 26
equivalence, 52, 59, 94
erasure, 135
evaluation (in Lisp); 20
elistential quantifiers, 56
expert problem solving. 327
expert systems, 326
explanation-based learning, 426
explanation tree, 428
explored, 170

F
factor, 66
false (in Lisp), 22
features (of primal sketch), 313
feedback, 263
Feigenbaum, Edward, 13
fifth generation, 4
first-order predicate logic, 48
focal elements, 117
focal length, 298
FOPL, 48
forgetting, 213, 225
Forgy, C. L., 206
formal system, 55
format, 30
formulas, 49
forward chaining, 334
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forward reasoning. 334
frame architectures, ",39
frame problem, 214
frames 136
Franz Lisp. 19
functions (in LISP). 25
functions (in predicate raculus). 56

ratlant S. 345
Gastssian operator. 296
C,elcnicer, Herbert. 5
generality, 364
,cncraIization, 223, 385

(3enrral Pnblem Solver, , 172
'rrrated, 170

genceative grammar, 233
get. 35
global variables. 31

'.ceted reasoning, 334
(SF'S. 6, 172
gramr'sae, 231
,saph search, 169
gray !eels, 291
recrp : 26
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H
hashing, 2i7
hash tables. 21?

head (in Prolog). 42
HEARSAY, 342
Hearsay speech understanding program

342
heuristic evaluation functions, 182
heuristic knowledge. II, 178
heuristic search. 182
hierarchies, 153
higher-order logic, 58
hill climbing. 179
histograms, 291
Horn clauses, 62
how query, 335
hypertext, 220
hypotheses. It, 384

ide2ona1 grasnmar, 238
(1,28
I-added, 137
if-riee&,., 137
if-remove'-: ' 137
illumination, 287
manes, 290
image undersar .,g 289
replications .50
inCOn'1(eneies, 80
inconsistent, 60
indexing. 215
INL)LC23. 4(Y7
induction, 359, 354
n5iuctI ''c learning 381
nfcrei,c methods, 73
ini"rencc process, 333
niormant, 220
ingest. 258
inheritance of properties. 31
initial state in search space, 168
inputioutput in Lis p , 29
insertion, 135
intelligence, 2
INTERLISP. 19
inteittalional Joint Conference on Artilicial

lntelligroce 3CAt, 13
nserpe;sonai fcnctior., 238

crptetat'sns, 59
tnvalo. 60
inversicr. 177
ISA hierarchies, 130
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iteratior, On LISP), 53
iterative deepcntee, l77. 184

J
join. 134
JTMS, 104
jusIifiations. 83

K
KAMP, 260
keyword matching, 230
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knowledge-based systems, 13
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knowledge representation. 47
knowledge-rich jnethod. 160
knowledge sources, 341
Koiodncr, Janet, 222
Korf, Richard, 177
KRL, 139

L
lambda. 38
language generation. 259
language learning. 232
language understanding, 227
learning. collective automata (CLA). 373
learning, supervised. 277
learning, unsupervised, 277
learning automata, 372
let, 32
L[X, 405
lexical semantics, 256
lexicons. 241
LIFER, 265
likelihood, 110
linear resolution, 67
linguistics, 228
linguistic variables. 102
linked lists. 217
LISP, 19
LISP machines, 19.
list. 19. 23
list processing, 19
list ttuctures, 20
literal, 57
local variables, 29
logical consequence, 52, 61
logical functions. 28
logic programming. 71
Logic Theorist. 6
low level ,rc'cessin. 288
LUNAR. 259 264

MACLISP. 19
MA y MA, 7
Mai.,ilars,hc, 195

Marr, David, 313
masks (in vision), 294
mass spectrograms, 7
matching. 188
McCarthy, John, 6, 19
McCorduck, Pamela, 7
means-ends analysis, 173
medical diagnosis 76.
member. 24
memory organization, 212
memory organization packets (Mops). 222
merging, 393
messages, (50
melaknowledge, 12. 336
metaphor, 431
methods, 153
metuics, 194
minimally unsatisfiable set, 68
minimum spanning tree, 300
Minsky, Marvin, 136
Mitchell, Thomas. 405
modal logic. 92
model-based system. 317
modus ponens, 54
monkey and bananas problem. 68
monotonic logic. 81
MOPs, 221
morphologicaL 229
most genera! uniticr (MGU), 65
Intrans. 141
mutation, 377.
MYCIN. 76, 120. 32R
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natural Iangua ".ederstanding, 227
nearest neighb.,a algorithm. 280
near-miss, 413
negation as failure. 89
reural nets. 343
Newell, Allen, 5
newlist. 44
nil, 22
Nil'son, Nils 1., 113
nim, 373
NLAG, 423
rlm)000. 87
n'Ju%e, 291
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flt Itifl000too . reasm',nin-.ç . SI , 87



448
	

Index

nonterminal symbols, 231
normalization. 100
not, 28
noun phrases, 232
nouns, 228
np, 232
null. 26
numberp, 26

0
objective case, 141
object oriented, 147
objects. 150
occlusion, 313
oddp. 26
odds, 110
Obta, Yuichi, 319
OOS, 148
or\-raticnaoty. 426
OP5, 353
optic flow. 298
optimality property, 183
optimal search. 182
or, 28
OR graphs, 169
outhypotheses, 86
overgenerali.zation. 407

p

parse trees, 234
parsing. 240
partial matching. 201
parts of speech, 228
pattern matching, 198
pattern recognition, 271
Pearl, Judea, 113
perception, 227, 286
perceptrons, 360
performance measures, 364
Personal Consultant Plus, 336
phonological, 229
phrase markers, 234
PIP system, 339
pixels. 288
plan. 321
plausibility, 117
population genetics, 375

positive instances. 384
possible world representations. 113
possible world semantics. 93
posterior probabilities, 110
predicate calculus, 55
predicate lOgi'c, 55
predicates, 56
predicates (in Lisp), 26
prefix notation, 21
prepositional phrases, 235, 246
primal sketch. 313
print, 29
printc, 30
prior probabilities, 110
probabilistic reasoning, 108
probability, 108
procedural knowledge, II
production systems. 331
PROLOG, 40
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propositional logic, 49
PROSPECTOR, 328
ptrans, 141
PUFF, 328
punishment-reward process, 368
putprop, 35

quantifiers, 56
queries. 41
Quillan, M. Ross. 128
Quinlan. J. Ross, 401
quote. 23

R

RI. 328
read, 29
read-eval-print loop. 20
reasoning. 48
recursion, 33
referential ambiguity. 255
region segmentation, 303
Reiter, Raymond, 88
relations, 93
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renlprop. 35
represenhations. 14
resolution, 62. 66
resolution strategies, 68
resolvenls. 66
restrict. 134
Rcte algorithm, 205
reverse, 24
robustness, 364
ROSS, 163	 -
rotate, 44
rote learning, 367
rule-based systems, 330
Rulemaster, 352
rules (in Prolog), 40, 75
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Samu-, A. L., 370
 isslo'bje ' Si
scenario re presentation, 230
Schank, Roger, 140
Scheme (programming language), 19
scope of quantifiers, 56
scope of a variable. 31
scripts, 140. 143
search. 167
search problems, 168
search space, 170
secondary indexes, 216
segmentation, 300
selective induction, 385
selector, 409
semantic grammar, 239
semantic knowledge, 229
semantic networks, 128
semantic representation, 128
semantics, 49, 51
sctf, 26
setq. 22
set theory, 97
s-expressions, 20
Shannon, Claude, 5
Shortliffe, Edward, 76
SHRDLU, 265
similarity, 196
similarity-based. 416
similarity matching. 421
Simon, Herbert, 6
simplification, 54
simplify, 134

simulation, 149, 155
sketch, raw primal. 313
skolemization, 62
smoothing, 292
SOLOMON. 122
soundness, 55
specialization, 385
spreading activation, 128
statistical independence, Ill
stereo vision, 298
stochastic automata, 367
stretchy overlay, 202
structures, 191
structured knowledge, 212
substitution, 54, 65
substrings. 108
support, 117
support lists, 84
symbolic logic, 47
symmetric, 94
synonv.rs . LI 7
syntac.. as, 230
syntactic classification, 27b
syntactic knowledge, 229
syntax of FOPL, 50
systemic grammar, 238

Ii
tail (in Prolog), 43
target concept, 384
task, 255
taxonomy, learning, 365
TEIRESWS, 336
template matching, 312
temporal logics, 95
terminal symbols, 231
terms, 57
terpn30
text planning, 260
textual function, 238
texture. 297
three-dimensional descriptions, 307
thresbolding. 21
top-down parsing, 243
top-downs. bottom-up, 243
transformation1 analogy. 425
transformational grammar, 235
transition network parsers, 242
transitive, 94
transposition, 54
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traveling salesman problem, 172
tru?t maintenance, $02

truth tabies, 53
run, AIn, 12
Turing machines. 12

LIJ

uncertainty, W
unification, 65, 200
unify, 65
uninformed search, 170
unit clauses, 67
universal quantifiqa. 56
UR tsolution, 67.
useful analogical Learning, 424
Utgoff, Paul, 390

V

va4*d. 52
variables, binary. 193
variables, noninal, 193
variables, open, 192
vblcs, Semerd, 192
variables (in Lisp), 22. 31
variables (in predicate calculus), 56

vebphrases, 232
verbs, 228
version spaces. 407
vidicon. 290
vision, 285
visual cortex, 287
VP, 232

WW

Wal,Davd, 307
why query, 335
Winograd, Terry, 265
Winston, Patrick, 412
Woods, William, 250
working memory, 207
world knowledge, 229
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XCON. 212, 328
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