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covering a concept 397

credit assignment 407 (see also bucket brigade
algorithm, reinforcement learning)

crossover 510--515,518-529,539

crosstalk 494, 497
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d-separation 366-368
data mining 630
data-driven search 93--96, 210-213, 293-296
de Morgan's law 49
decision trees 408--411,420, 619--621, 630

in natural language analysis 619--621
declarative semantics 213-214, 641
decoding (see phoneme recognition)
default logic 338-339
delayed evaluation 776-780
delta rule 454, 454-467
demodulation 586-587
Dempster-Shafer theory of evidence 357-363
DENDRAL 23, 96
dendrite 29
dependency-directed backtracking 340
depth-first search 99-107,663-665,755-758
difference reduction 548, 552
difference tables 548-554
Dipmeter 95-96
discrete Markov process 371
distributed problem solving (see agents)
distributive law 49
domain expert 281-286
durative action 324
DYNA-Q443
dynamic programming 127, 129-133, 161,376-379,

447-449,618

early history 455-457
EBL (see explanation-based learning)
elimination 64--65
embodied problem solving (see agents)
emergent computation 16-19,28-29,286,386,

537-541 (see also agents)
artificial life 17,388,508-509,530-542,822
cellular automata 534-541
classifier systems 519-524, 542
evolutionary programming 509,534-537
finite state machine 85, 86, 371, 531
Game of Life 508, 530-534
genetic algorithm 28, 29, 388, 507--519,

538-539
genetic programming 519, 524-530, 542
Santa Fe Institute 509
society-based learning 530-541
subsumption architecture 226, 258-262, 536
teleo-reactive agents 323-326, 536-537

empiricist tradition 8-9
English language parser 116-121

epistemology 824-825
evolutionary learning (see genetic algorithm)
evolutionary programming 509, 534-537
excitatory 83 I
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expert system 22-24, 143,227-297,548,682-690,
780-787,828,836
certainty factors 836
conceptual models 281, 284-286
expert system shell 280, 329, 682~690, 780-787
explanation 277-279
exploratory programming 282, 285
model-based reasoning 297-305 312-313
rule-based expert systems 286-297
separation of knowledge and control 270, 280

explanation-based learning 389, 424--429,
701-704
explanation structure 427
generalization 424--429
goal regression 427
knowledge-level learning 423
operationality criteria 425

speed up learning 423
family resemblance theory 438
farmer-wolf-goat-cabbage problem 658-663,

746-751
feedback networks 495
financial advisor 73-76, 115-116, 143-144,210
finite state acceptor 86, 371
finite state machine 85, 86, 371, 531
first-order Markov model 371--372
first-order predicate calculus (see predicate calculus)
fitness function 508, 510
fitness proportionate selection 510
floating point numbers 38
forward chaining (see data-driven search)
forward-backward algorithm

(see dynamic programming)
frame problem 315
frames 244-248
fuzzy associative matrix 355
fuzzy logic (sec fuzzy set theory)
fuzzy reasoning (see fuzzy set theory)
fuzzy set theory 353-357, 381

Game of Life 508, 530--534
game playing 20, 41-42, 124-125, 150-157,

161-164838
15-puzzle 20, 89
8-puzzle 89-91,103-105,137-143,146-149,

203-205, 293
alpha-beta pruning 127, 155-157, 161
checkers 18, 127-128, 153,828
chess 18,44,153,827
heuristics 150-157
horizon effect 154
minimax 150-157, 161
minimax to fixed ply depth
n-move look ahead 153



game playing (continued)
nim 150-153
ply 152-153
Samuel's checker player 127-128, 828
tic-tac-toe 41--42, 88-89,124--126,154-157,

444-447
General Problem Solver 21,201-203,224,548-554

difference tables 548-554
means-ends analysis 548, 552, 828

generalization 252-255, 391-399,427, 804, 841-842
generic functions 795
genetic algorithm 28, 29, 388, 507-519, 538-539,

825,830,833,841 (sec also
emergent computation)

artificial life 17,388,508-509,530-542,822
classifier systems 519-524, 542
CNF satisfiabiliry 511-513
crossover 510-515,518-529,539
defined 509-511
genetic operators (see crossover, mutation,

inversion, order crossover, permutation)
genetic programming 519, 524-530, 542
gray coding 516
hill-climbing 517, 527
implicit parallelism 513, 517
inversion 511-515, 518, 527
Monte Carlo replacement algorithms
mutation 508, 511-515, 518-529, 539
order crossover 514-515
performance evaluation 515-519

permutation 527
traveling salesperson 513

genetic operators (see crossover, mutation,
inversion, order crossover, permutation)

genetic programming 519, 524-530, 542 (see also
genetic algorithm)

goal regression 427
goal-driven search 93-96, 210-213, 287-292

GOFAI 17
GPS (see General Problem Solver)
gradient descent learning 465 (see also delta rule)
graph search (see state space search)
graph theory 10, 80-84

ancestor 83--84
arc 80-84
child 83-84
connected nodes 85

cycle 83-84
descendant 83-84
directed graph 83
Euler path 82
Hamiltonian path
labeled graph 81-82
leaf node 84

link 80-83
loop 83
node 80-83
parent 83
path 83
rooted graph 83
sibling 83
tree 83

grounding 828-829
gray coding 516

Hamming distance 491-492
headless clause 577 (see also horn clause)
HEARSAY 217-220
Hebbian learning 455, 484-494
heteroassociative memory (see associative memory)
heuristics 21, 44, 123, 150-157, 296-297, 391,

367-371,403-408,418-420,429, 566-571,
581-584,828
admissibility 127,145-147,162-163,828
AlgorithmA* 146-150, 161-162,517,161
alpha-beta pruning 127, 155-157, 161
best-first search 133-164, 667-668, 758-759
branching factor 158-159
game playing 150-157
heuristic search 123-164 (see also

best-first search)
horizon effect 154
means-ends analysis 548, 552, 828
minimax 150-157, 161
monotonicity 145-148, 828

hidden Markov model 374-379
hierarchical problem decomposition 26
hill-climbing 127-129, 161, 418-419, 441, 467, 517,

527, 828
Hopfie1d networks 455, 495, 500-505
horn clause 548, 576-577, 644
human performance modeling 27
hypergraphs (see and/or graphs)
hyperresolution 585-587

103 408-417,472, 619-621,630, 803-815
and hill-climbing 418
bagging 416-417
boosting 416-41 7
information theory 412-415
performance evaluation 416--417

inconsistent 63
inductive bias 388-389, 408, 417-420, 454, 824.

832,841,843
inductive learning 389
inference engine 279-280
informality of behavior 15
information extraction 628-630
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information theory 412-415
informedness 145, 148-150, 159, 828
inhibitory 831
inversion 511-515, 518, 527
INTERNIST 23
iterative deepening 106-107

JESS 203, 280
justification-based truth maintenance system 340-342

kernel 322-323
knight's tour 204-210,650-652,720,818
knight's tour problem 204-210
knowledge base 279-280

knowledge base editor 280
knowledge engineering 279-286
knowledge level 636-638
knowledge representation 37, 227-276, 827 (see also

predicate calculus, conceptual graphs)
associationist representation 228-248, 270
conceptual dependency diagrams 236-240
declarative representation 639, 716-718
efficiency 271
exhaustiveness 271
extensional representation 436
frame problem 271, 315-317
frames 692---694
higher-order logics 380
inheritance 252-256
intentional representation 436
modal logics 380
multiple-valued logics 344

schema 518-519
scripts 240-244
semantic networks 40-41, 229-236, 690---694,

787-791
standardization of network relationships 234--240
temporal logics 380

knowledge-intensive problem solving (see strong
method problem solving)

Kohonen network 454-455, 476

Lady Lovelace's Objection 15
learnability theory 420-422
Levenshtein distance (see dynamic programming)
LEX 403--408, 419
lexicon 597
linear associator network 492-494
linear input form strategy 569
linear separability 458-459, 462-463
LISP 27-28, 37, 639-640, 723-819. .

(see also CLOS, LISP functions)
a-list (see association list)
and functional programming 723
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and global variables 755
and symbolic computing 724, 733-735
applying functions 725
association list 763
atom 724
best-first search 758-759
binding 726
binding variables 741-743
bound variable 726, 742
breadth-first search 755-758
car/cdr recursion 735-741
class precedence list 796-797
CLOS 791-803
Common Lisp Object System (see CLOS)
conditionals 731-733
conditional evaluation 733
control of evaluation 778-779
data abstraction 733-735
data types 745-746, 803
defining classes 792--794
defining functions 729·-731
delayed evaluation 776-780
depth-first search 755-758
dotted pairs 763
evaluation 728-729
expert system shell 682-690, 780--787
farmer, wolf, goat, and cabbage problem 746-751
filters 752-755
form 725
free variable 742, 752-753
function closure 777
generic functions 795
higher-order functions 751-755
inheritance 787-791, 796--798
ID3 803-815
lambda expressions 754-755
learning 803-815
lexical closure 753, 777
list defined 724
local variables 743-745
logic programming 767-776
maps 752-755
meta-interpreters 729, 765-767, 780-787
meta-linguistic abstraction 767
methods 795
multiple inheritance 796-798
macro 778-779
nil 724-725
occurs check 762
pattern matching 759-761

predicates 732
procedural abstraction 751--755
program control 731-733
property lists 787-791



LISP (continued)

read-eval-prinr loop 725, 765-767
recursion 725-74]

s-expression 724-727
semantic networks 787-791

simulation 791,. 798

slot options 792-793
slot-specifiers 792-793

special declaration 775-776

state space search 746-751

streams 769·-780

streams and delayed evaluation 776-780
thermostat simulation 798-803

tree-recursion 738-741

unification 761-765

LISP functions

* 725
+ 725
-725

< 732
= 726, 732

> 726, 732
>= 732
, 726-729

aeons 764
and 725, 733

append 738
apply 753

assoc 763

car 736

case 802

cdr 736

cond 731-733
cons 737

declare 776

defclass 792
defgeneric 795

defmacro 778-779

defmethod 795-796

defun 730

eq 749

equal 749
eva1 729, 765

funca1l752-753

gensym 775
get 788-789
if732-733

length 727
let 743-745

let" 773

list 726, 729, 737
listp 745

mapcar 753-754
max 754

member 727,732,736

minusp 732
not 749

nth 726-727
null 727, 745

numberp 732
oddp 732

or 733

plusp 732

print 765
quote 728

read 765

remprop 788-789

set 741-743

setf741-743.788-789

setq 741-743
sqrt 731

syrnbol-plisr 790

terpri 765

zerop 732

! 724-726
Livingstone 302-305, 326-328

logic programming 575-581, 638-639

Logic Theorist 21,49, 223-224
logic-based truth maintenance system 343-344, 350

logical inference 62-65

logically fol1ows 64
LOGO 282
Loopy Logic 379

LT (see Logic Theorist)

machine learning 28, 385-543, 694--704

and heuristic search 392

and knowledge representation 391
agglomerative clustering 399

AM 28, 433--434
analogical reasoning 430--433

autoassociative memory (see associative memory,
Hopfield networks}

associative memory 455, 490-505 (see also

semantic networks, conceptual graphs)
BACON 434

bagging 416-417

boosting 416--417
BAM, bi-directional associative memory 496-500

C4.5 417, 630

candidate elimination 397-408, 699-701

category formation (see conceptual clustering)

CLUSTER/2 389, 419, 436.-437, 476

COBWEB 389, 437.-441, 476
coincidence learning 484

competitive learning 454--455, 474--484

concept learning 389
concept space 392, 396-397
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machine learning (continued)
conceptual clustering 389, 435-441
conjunctive bias 420
connectionist networks 28, 29, 388, 453-506,

824,830,841-842
counterpropagation learning 455, 475
covering a concept 397
credit assignment 407 (see also bucket brigade

algorithm, reinforcement learning)
decision trees 408-411, 420, 619--621, 630
deductive closure 429
discovery 433--434
dynamic programming 127,129-133,161,

376-379,447-449
emergent computation 507-543
empiricist's dilemma 844-845
EURISKO 434
evolutionary learning (see genetic algorithm)
EBL, explanation-based learning 389,

424-429, 701-704
explanation structure 427
feature vectors 420
generalization 391-399, 427, 804, 841-842
genetic algorithm 28, 29, 388, 507-519, 538-539
goal regression 427
gradient descent learning 465
Grossberg learning 478-480
Hebbian learning 455, 484--494
heteroassociative memory (see associative

memory)
heuristics 391, 367-37!, 418-420, 429
hill-climbing 127-129, 161,418-419,441,

467,517,527,828
Hopfield networks 455, 495, 500--505
103408-417,472,619-'>21,630,803-815
induction 388
inductive bias 408, 417-420, 454
inductive learning 389
information theoretic selection 412-415
knowledge-level learning 423
Kohonen networks 454--455, 476
learnability theory 420-422
learning search heuristics 403--408
LEX 403-408, 419
Meta-DENDRAL 423--424
near miss 392
negative instances and overgeneralization 399-400
neural networks (see connectionist networks)
numeric taxonomy 435
operationality criteria 425
outstar networks (see Grossberg learning)
overlearning (see generalization)
PAC, probably approximately correct learning

421-422,482
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perceptron learning 454, 458--467
performance evaluation 407-408, 416-417,

471-472,515-519
Q-Iearning 449
reinforcement learning 442--449, 455
similarity-based learning 389, 422, 429
specialization 252-255, 391-392
specific to general search 398--404
speed up learning 423
supervised learning 389, 397, 478, 482, 484,

488-490
support vector machines 482--484
symbol-based learning framework 390--396
taxonomic learning 435--442
temporal difference learning 443, 447
top-down decision tree induction (see ID3)
unsupervised learning 389, 433-441, 454,

476-478,484-488
version space search 396--408, 694--699
winner-take-alllearning 454-455, 474--476

macro operators 319-323
MACSYMA 111-112
Markov models 371-379, 594, 617---{)19

and natural language analysis 617-619
discrete Markov process 371
first-order Markov model 371-372
hidden Markov model 374-379
Markov assumptions 618
Markov chain 371
Markov state machine 371
probabilistic finite state acceptor 182-184
probabilistic finite state machine 182-184

Mcr.ullcch-Pitts mode1456
means-ends analysis 548, 552, 828
Meta-DENDRAL 423--424
metaphor 592-593
mgu (see most general unifier)
mind-body problem 7, 8
minimax 150--157, 161
minimum distance classification 461
minimum edit difference (see dynamic

programming)
mode estimation 327-328
mode reconfiguration 327-328
model 63
model-based reasoning 297-305, 312-313
modus ponens 64--65
modus tollens 64--65
monotonicity 145-148, 828
Monte Carlo method 448
Monte Carlo replacement 510
Moore machine (see finite state acceptor)
morphology 595
most general unifier 58



multilayer network 468--472
multiple belief reasoner 344
MYCIN 23, 24, 298, 329

n-gram analysis 184
natural deduction 548, 587-588

natural language understanding 24,591-633,
704'716,829
and decision trees 619-621
applications 623-630
augmentation of logic grammars 606
augmented phrase structure grammars 606
augmented transition network parser 606-616
bottom-up parsing 598-599
case frame 612--615, 63 I
case-grammars 630-631
Chomsky hierarchy 604-606
combining syntax and semantics 610--616
context-free grammars 604-606
context-free parser 705~,,;i9, ,
context-sensitive grammars604--606
context-sensitive parser 712-713
database front end 624--628
decoding (see phoneme recognition)
deep structure 630-631
feature and function grammars 630
generation 593, 595, 599, 615
grammar 604-606 (see also parsing, syntax)
grammatical markers 631
ID3 619-621,630
information extraction 628-630
link grammars 623
Markov models 594, 617-619
morphology 595
n-gram analysis 184
parsing 600-616, 621-622, 705-716
phoneme 471, ]83-184,593
phoneme recognition 183. 376-379
phonology 595
pragmatics 595
probabilistic lexicalizcd parser 709-712
question answering 623-624
semantic network parser 713-716
semantics 595-596
semantic grammars 630
stochastic tools 616--623
syntax 595, 597-606
transformational grammars 630
transition network parsers 600-616
Viterbi algorithm 618~619

world knowledge 595, 597
nearest neighbor 93
negation as failure 337

NETtalk 471--473
network energy function 455, 495, 500-505
neural networks (see connectionist networks]
neural plausibility 831
neuron 28-29, 454, 831
neurotransmitters 831
nim 150-153
nonmonotonic reasoning 335-339, 380-381

autoepistemic logic 338
circumscription 345-347
closed world assumption 336, 345, 580, 644
default logic 338-339
defeasibility 337
minimum models 335, 345~347
modal operators 336-339
truth maintenance system 337-344

numeric taxonomy 435

object-oriented programming 27,791-803
encapsulation 791-792
inheritance 792, 796-798
polymorphism 792

observable Markov model 372-373
Occam's Razor 411
occurs check 69, 581, 762
opportunistic search 294-295
OPS 203, 215
order crossover 514
orthcnormality of vectors 492
outstar 478--480
overlearning (see generalization)

PAC, probably approximately correct learning
421-422,482

parallel distributed processing (see connectionist
networks)

paramodulation 585-587
parsing lt6-121, 595--616
pattern-driven reasoning 196-200
perceptron Ieaming 454, 458--467
permutations 169-170
phoneme 47J, 183-184,593
phoneme recognition 183,376-379
phonology 595
physical system hypothesis 30, 822-826
planning 26, 27, 314-328, 668-671
planning macros 319-323
plausibility of a proposition 358-359
pragmatics 595
predicate calculus 11-12,39--40,50-78,228-229,

642-646
and planning 314~323, 668-671
and elimination 64-65
and introduction 64-65
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predicate calculus (continued)
atomic sentence 54
clause form 555-560
closed world assumption 336, 345, 580, 644
completeness 64
conjunction 54
conjunctive normal form 511-513
constant 52
converting to clause form 558-561
declarative semantics 213-214
disjunction 54
equivalence 54
existential quantifier 59
function 52
function expression 53-55
horn clause 548, 576-577, 644
implication 54

improper symbols 51
inconsistent 63
inference 62
interpretation 57
knight's tour 204-210,650-652,720
mode163
modus ponens 64-65
modus tollens 64--65
negation 54
predicate 54
prenex normal form 558
procedural semantics 213-2]4
proof procedures 64
quantification 58
resolution 65
rules of inference 62--65
satisfiability 63
searching the space of inferences 196-200

semantics 56
sentences 54-55
skolemization 66, 559
soundness 64
symbols 50-52
term 52
truth symbol 52
truth value 57-58
undecidability 58
universal quantifier 58
unsatisfiability 63--64
validity 63
variable 52

prenex normal form 558
probabilistic finite state acceptor 182-184
probabilistic finite state machine 182-184
probabilistic reasoning (see stochastic reasoning,

Bayesian reasoning, Markov models)
probability density function 360
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probability theory 170-182 (see also
Bayesian reasoning, Markov models)
Bayesian belief networks 363-366, 381
Bayes' theorem 184-189
counting 167-170
conditional probability 178-182
defined 171
events 170-171

expectation of an event 177
independent event 171-173, 181
posterior probability 179
prior probability 179
probabilistic finite state acceptor 182-184
probabilistic finite state machine 182-184
random variable 175-177

production systems 200-221,658--663, 848
8-puzzle 203-204
advantages 215-217
and classifier systems 519-521
blackboard architecture 217-219
conflict resolution 201, 214
control 210-215
knight's tour problem 204-210
production rule 200
recognize-act cycle 200-201
working memory 200

PROLOG 27, 28, 638, 641-722
abstract data types 641, 654-657
and automated reasoning 575-581
and horn clauses 644
and logic programming 576-581, 638-639
and relational databases 675--679
and resolution theorem proving 638-639

anonymous variables 649
best-first search 667-668
breadth-first search 665--666
closed world assumption 580, 644
candidate elimination 699-701
cut 652-654
data types 672-679
declarative representation 639, 716-718
declarative semantics 641
depth-first search 663-665
difference lists 677-678
evaluation 679-682
expert system shell 682--690
explanation-based learning 701-704
fact 642--644
fanner, wolf, goat, and cabbage problem 658-663
frames 692--694

learning 694-704
meta-interpreters 642, 679-694
meta-predicates 642, 671-679
natural language processing 704-716



PROLOG (continued)
negation as failure 644
non-procedural computing 716-719

occurs check 581
parsing 705-716
planning 641, 668---{)71
priority queue 641, 656-657
production system 658---{)63
PROLOG in PROLOG 679-682
proof trees 682-690
quantification 644-645
queue 641, 655-656
recursion 647-650
recursive descent parser 705-716
recursive search 650--652
semantic networks 690-695
set 657
stack 641, 654-655
unification 671--679
variables 642-646
version based search 694--699

PROLOG predicates
1648
! 652-654

* 676
+676
- 676
i 676
= 676
= .. 672
append 647, 672-673, 716--717
assert 646, 650
atom 641
bagof 664-665
call 672
clause 672
consult 646
functor 672
is 676-677
listing 647
member 648-649
mod 676
01650
nonvar 672
nospy 647
retract
see 646--647
seen 647
spy 647
tell 646--647
told 647
trace 647
var 672
write 650

[] 648
proof procedure 64
propositional calculus 45-49, 107-108

conjunction 46
disjunction 46
equivalence 46
implication 46
interpretation 47
negation 46
propositions 46-47
semantics 47-49
sentence 46-47
symbols 46
syntax 46--47
truth symbol 46
truth table 49
well-formed formula 46-47

prosody 594
PROSPECTOR 23, 95-96, 186
PROTOS 305

Q-learning 449
questions answering 623-624

rationalist tradition 8-9, 16, 822
recognize-act cycle 287
recursion-based search 194-200
refutation completeness 555, 567
reinforcement learning 442--449, 455

definition 442
dynamic programming 447--448
Monte Carlo method 448
Q-Iearning 449
tic-tee-toe 444-447
temporal difference learning 443, 447

resolution refutation 554-566
and logic programming 575-581
and PROLOG 575-581
answer extraction 562, 571-575, 580
binary resolution 555, 561-566
breadth-first strategy 567
clashing 556
clause form 555-560
completeness 555, 567
converting to clause form 558-561
demodulation 586--587
factoring 563
heuristics 566--571
hyperresolution 563, 585-587
linear input form strategy 569
literal 555
paramodulation 585-587
prenex normal form 558
refutation 554-555, 561-566
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resolution refutation (continued)
refutation completeness 555, 567
resolution 67, 554-566
set of support strategy 548, 568
soundness 64, 554, 581
subsumption 571, 588
unit preference strategy 548, 569
unit resolution 569

resolution theorem prover 548, 554-575
RETE 297, 307
robotics 26, 27
roulette wheel replacement 510
rule relation 577 (see also horn clause)
rule-based expert systems 286-297
rule-based reasoning 286-297, 310-311

satisfiability 63
schema 518-519
SCHEME 639-640, 848
science ofintel1igent systems 824
scripts 240-244
self-organizing network 477
semantic networks 40-41, 229-236, 690---694, 787-

791
semantics 595
set minimality 349
set of support strategy 548, 568
set simplicity 349
SHRDLU 25, 593
sigmoidal function 464
similarity 308
similarity-based learning 389, 422, 429
skolemization 559
SOAR 203
soundness 64, 554, 581
specific to general search 398-404
Stanford certainty factor algebra

(see Stanford certainty theory)
Stanford certainty theory 226, 350-353, 684
state space search 10, 37,041-44,79-80,087--122,

658-663,746-751
admissibility 127, 145-147, 162-163,828
AlgorithmA* 146-150, 161-162, 517, 161
alpha-beta pruning 127, 155-157, 161
and logical inference 279-280
and planning 314-329
and propositional calculus 107-121
and/or graphs 109-121, 159, 289-290, 582
backtracking 96-99,111, 196,645,662,843
backward chaining (see goal-driven search)
beam search 159,408
best-first search 133-164, 667-668, 758-759
branch and bound 92
branching factor 96, 158-159
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breadth-first search 99-107, 755-758, 665-666
data-driven search 93-96, 210-213, 293-296
defined 88
depth-first iterative deepening 106-107
depth-first search 99-107, 663-665, 755-758
exhaustive search 92
forward chaining (see data-driven search)
goal-driven search 93-96, 210-213, 287-292
hill-climbing 127-129, 161,418-419,441,467,

517,527,828
implementation 96-99, 746-751
informedness 145, 148-150, 159,828
minimax 150-157. 161
monotonicity 145-148,828
opportunistic search 294-295
pattern-directed search 196-200
recursive search 650-652
recursive search 194-196, 650-652
shortest path 138
solution path 88
state 41
subgoal 93
uninformed search 106

stochastic reasoning 165-166,363-379,381
(see also Bayesian reasoning, Markov models)
and uncertainty 363-379
applications 182-184, 376-379
inference 174-175
road/traffic example 174-175, 188

stochastic lambda calculus 379
stochastic tools for language analysis 616-623
story understanding 623-624
STRIPS 319, 330
strong method problem solving 223-225,

227-332,828
subsumption 571, 588
subsumpticn architecture 226, 258-262, 536
supervised learning 389, 397,478,482,484,

488-490
support vector machines 482-484
Switchboard corpus 183-184
symbol level 636-638
symbol-based learning framework 390-396
synapse 29 (see also connectionist learning)
syntactic bias 419
syntax 595, 597---616

teleo-reactive planning 323-326, 536-537
temporal difference learning 443, 447
text summarization 628-630
text-to-speech 592
theorem proving (see automated reasoning)
tic-rae-toe 41-42, 88-89,124-126, 154-157,444--447
transformational analogy 309



transition network parser 600-616
traveling salesperson 91-93, 455, 513-515
triangle tables 319-323
truncated chessboard problem 827-828
truth maintenance system 337-344

assumption-based truth maintenance 342-344, 348
chronological backtracking 339
dependency-directed backtracking 340
justification-based truth maintenance 340-342
logic-based truth maintenance 343-344, 350
multiple belief reasoner 344

Turing machine 848
Turing test 13

unification 66-72, 562, 671-679, 761-765
uniform representations for weak method solutions

581
unit preference strategy 548, 569

universal instantiation 64--65
unsatisfiability 567
unsupervised learning 389, 433--441, 454,

476-478,484-488

validity 63
Vapnik Chervonenkis dimension 482--483
version space search 396--408, 694-699
Viterbi 376-379, 618

(see also dynamic programming)

weak method problem solving 223-224
well-formed formula 46-47
winner-take-all learning 454--455, 474-476
working memory 200
world knowledge 595

XCON 23, 203
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it is only the starting point of this ever-evolving,
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solve the complex problems that arise wherever
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to employ the power of current AI techniques in their work.
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