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A
Abductive diagnosis, 275
Abductive explanation, 270
Abductive reasoning, 267
Abstract individual, 41
Abstraction space for
planning, 320
Add list for planning, 313
Admissible path, 197
Ambiguous network,
191, 199
Analogue representation,

338
Answer predicate, 62
Answer-extraction process,

62
Applicable assumption, 223
Arity, 17
Atom, 17
Atomic concept, 158
Atomic formula, 17
Attached procedure, 138
Autoepistemic logic, 228
stable expansion, 229
Automated theorem-
proving (ATP),

70

https://docs.google.com/spreadsheets/d/1tMxCOiZ9THKTbqiOHOSOemyFJ2kN06x5jkdj9EHfXzI/edit?usp=sharing


Axioms of equality, 65

B
Backward-chaining
reasoning, 92
Base function, 253
Bayes’ rule, 242
Belief, 3
Belief measure, 252
Belief network, 246
Belief revision, 285
Bound variable, 18

C
Certainty factor, 131
Circumscribing a predicate,

216
Circumscription, 216
minimal entailment, 217
Classification, 172
taxonomy, 172
Clausal formula, 51, 57
Clause, 51
ground, 57
pure, 72
subsumed, 73
unit, 51
Closed-world assumption,

210
generalized, 213
Cognitive penetrability, 9
Complement of a literal, 51
Complete knowledge, 211
Component of a concept,

166
Concept in description



logic, 157
atomic, 158
component, 166
defined, 160
extension of, 161
primitive, 160
Concept-forming operator,

158
Conclusion of a default
rule, 222
Conclusion supported in a
network, 189
Conditional, 86
Conditional independence,

242
Conditional planner, 321
Conditional probability,

241
independence, 242
Bayes’ rule, 242
Conflict resolution strategy,

126
recency, 126
refractoriness, 127
specificity, 126
Conflict set, 119
Conjunctive normal form
(CNF), 50
skolemization, 64
Connection graph, 74
Consistency-based
diagnosis, 277
Consistent knowledge, 211
Constant in description



logic, 157
Constant symbol, 17
Context-switching rule, 132
Cook’s theorem, 69
Credulous extension, 199

377
378 Index
Credulous reasoning, 192,
201, 225
Cut symbol, 105

D
Data-directed reasoning,

117
Decision theory, 250
Deductive inference, 27
Default logic, 222
Default rule, 222
conclusion, 222
prerequisite, 222
justification, 222
normal, 223
Default slot filler, 139
Default theory, 222
extension of, 223
normal, 223
Defeasible inheritance, 139,

191
Defined concept, 160
Definite Horn clause, 86
Degree curve, 253
Delete list for planning, 313
Dempster–Shafer theory,

251
belief measure, 252



plausibility measure, 252
Denotation of a term, 21
Description logic, 157
classification, 172
equivalence, 159
language, 157
concept, 157
concept-forming
operator, 158
constant, 157
role, 157
sentence, 158
subsumption, 159
Diagnosis
abductive, 275
consistency-based, 277
differential, 277
minimal, 277
Differential diagnosis, 277
Direct inference, 244
Directional connective, 74
Disjunctive normal form
(DNF), 51
Domain closure, 214
Domain of an
interpretation, 20

E
Edge in an inheritance
network, 188
polarity, 190
redundant, 198
Effect axiom, 288
Effect of an action, 287
Entailment in logic, 10, 23



Equality axioms, 65
Equivalence in logic, 50
Equivalence in description
logic, 159
Expert system, 129
Explanation, 268
abductive, 270
Explanation closure axiom,

292
Extension of a concept, 161
Extension of a default
theory, 223
applicable assumption,

223
grounded, 227
Extension of an inheritance
network, 199
credulous, 199
preferred, 200

F
Falsity in an interpretation,

22
Fault model, 274
Filler of a slot, 136
Fluent, 286
Focus node in inheritance,

191
FOL, 11, 15
propositional subset, 18
Formula of FOL, 17
atomic, 17
bound variable in, 18
clausal, 51, 57
free variable in, 18



satisfaction of, 22
sentence, 18
substitution in, 57
Forward filtering, 319
Forward-chaining
reasoning, 93
Frame, 136
generic, 136
individual, 136
instantiation, 137
specialization, 137
Frame axiom, 288
Frame problem, 288
Free variable, 18
Function symbol, 16
arity, 17
Fuzzy control, 256

G
Generalized closed-world
assumption, 213
Generate and test, 104
Generic frame, 136
Goal regression, 315
Goal tree, 90
Goal-directed reasoning,

117
GOLOG , 297
Ground term, literal, or
clause, 57
Grounded extension, 227

H
Haken’s result, 69
Herbrand base, 68
Herbrand universe, 68



Horn clause, 86
definite, 86
negative, 86
positive, 86

I
Ideally skeptical reasoning,

201
If-added procedure,
111, 138
Index 379
If-added rule, 110
If-needed procedure, 111,

138
If-needed rule, 110
If-removed procedure, 111
If-removed rule, 110
Incomplete knowledge, 335
Individual frame, 136
Inductive reasoning, 268
Inferential distance, 196
Influence diagram, 250
Inheritance hierarchy, 196
Inheritance network, 188
admissible path, 197
ambiguous network,
191, 199
conclusion supported,

189
credulous extension, 199
edge, 188
node, 188
preferred extension, 200
Inheritance of properties,

138



defeasible, 139, 191
strict, 176, 189
Instance of a literal, 57
:INSTANCE-OF slot, 137
Instantiation in frames, 137
Intentional stance, 5
Interpretation in FOL, 20
denotation of a term, 21
domain, 20
falsity, 22
logical model, 22
satisfaction of a
formula, 22
truth, 22
Interpretation mapping,

20
:IS-A slot, 137
Iterative deepening, 320

J
Joint probability
distribution, 245
Justification of a default
rule, 222

K
Knowledge, 2
complete, 211
consistent, 211
incomplete, 335
Knowledge base, 6
Knowledge engineering, 32
Knowledge level, 11
Knowledge Representation,

4
Knowledge Representation



Hypothesis, 6
Knowledge-based system, 6

L
Legal situation, 290
Legality testing task, 290
Literal, 50
complement, 51
ground, 57
instance, 57
unification, 58
Logic, 11
Logical connective, 16
Logical consequence, 23
Logical entailment, 10, 23
Logical inference, 4
Logical model, 22
Logical punctuation, 16
Logical symbol, 16
Logical variable, 16
Logically complete
reasoning, 10, 27
Logically equivalent
sentences, 50
Logically sound reasoning,

10, 27

M
Meaning postulate, 333
Minimal diagnosis, 277
Minimal entailment, 217
Minimal stable expansion,

232
Monotonic reasoning, 209
Most general subsumee,

173



Most general unifier
(MGU), 71
Most specific subsumer,

173
MYCIN , 130

N
Negation as failure, 108
Negative Horn clause, 86
Negative path, 196
Node in an inheritance
network, 188
focus, 191
preemptor, 198
Nonlinear plan, 317
Nonlogical symbol, 16
Nonmonotonic reasoning,

209
Normal default rule, 223
Normal default theory,

223
NP-complete, 69

O
Objective probability, 239
Objective sentence, 230
Ontology, 32
OPS5, 127

P
Paramodulation, 73
Partial-order planner, 317
Path in an inheritance
network, 189
negative, 196
positive, 196
PLANNER , 111



Planning
abstraction space, 320
conditional, 321
nonlinear, 317
operators, 312
add list, 313
delete list, 313
precondition, 313
partial-order, 317
progressive, 314
380 Index
Planning (continued )
regressive, 315
STRIPS , 312
world model, 312
Planning operators, 312
Plausibility measure, 252
Polarity of an edge, 190
Positive Horn clause, 86
Positive path, 196
Possibility distribution, 252
Posterior probability, 243
Precondition axiom, 288
Precondition of a planning
operator, 313
Precondition of an
action, 287
Predicate symbol, 17
arity, 17
Preemption strategy, 195
inferential distance, 196
shortest path, 193
specificity criterion, 196
Preemptor node, 198



Preferred extension, 200
Prerequisite of a default
rule, 222
Prime implicate, 271
Primitive concept, 160
Prior probability, 243
Probability measure, 240
conditional, 241
joint, 245
objective, 239
posterior, 243
prior, 243
subjective, 239, 243
Production rule, 118, 119
Production system, 118
conflict resolution
strategy, 126
conflict set, 119
recognize-resolve-act
cycle, 119
working memory (WM),

119
working memory
element (WME), 119
Progressive planner, 314
Projection task, 289
Proposition, 2
Propositional attitude, 3
Propositional subset of
FOL, 18
Propositional symbol, 17
Pure clause, 72

Q
Quantifier, 16



R
Reasoning, 4
abductive, 267
backward-chaining, 92
credulous, 192, 201, 225
data-directed, 117
forward-chaining, 93
goal-directed, 117
ideally skeptical, 201
inductive, 268
logical completeness of,

10, 27
logical soundness of,

10, 27
monotonic, 209
nonmonotonic, 209
skeptical, 192, 201, 225
Recency for conflict
resolution, 126
Recognize-resolve-act
cycle, 119
Redundant edge, 198
Reference class, 244
Refractoriness, 127
Refutation completeness,

53
Regressive planner, 315
goal regression, 315
Reification, 41
Representation, 3
analogue, 338
knowledge, 4
vivid, 337
Residue, 342



Resolution, 52
answer predicate, 62
answer-extraction
process, 62
derivation, 52
refutation completeness,

53
resolvent, 52
set of support strategy,

73
unit preference
strategy, 73
Resolution derivation, 52
SLD derivation, 87
Resolvent, 52
Restricted role, 329
RETE algorithm, 128
Role in description logic,

157
restricted, 329
Rule of inference, 52
paramodulation, 73
resolution, 52
Rule-based system, 118

S
SAT solver, 71
Satisfaction of a
formula, 22
variable assignment,

21
Satisfiable set of sentences,

23
Script, 149
Semantic attachment, 341



Sentence of description
logic, 158
Sentence of FOL, 18
objective, 230
Set of support strategy, 73
Shortest path heuristic,

193
Situation calculus, 286
legal situation, 290
legality testing task, 290
projection task, 289
Skeptical reasoning, 192,
201, 225
Skolem constant, 64
Skolem function, 64
Skolemization, 64
SLD derivation, 87
Index 381
Slot in a frame, 136
filler, 136
default filler, 139
:INSTANCE-OF, 137
:IS-A, 137
SOAR , 127
Sorted logic, 73
Specialization in frames,

137
Specificity criterion, 196
Specificity for conflict
resolution, 126
Stable expansion, 229
minimal, 232
Stable set of sentences, 228
Strict inheritance, 176, 189



STRIPS , 312
Subjective probability, 239,

243
direct inference, 244
reference class, 244
Substitution in a formula,

57
Subsumed clause, 73
Subsumption in
description logic, 159
most general subsumee,

173
most specific
subsumer, 173
Successor state axiom,

293
Symbol, 3
logical, 16
connective, 16
punctuation, 16
quantifier, 16
variable, 16
nonlogical, 16
constant, 17
function, 16
predicate, 17
propositional, 17
Symbol level, 12

T
Tautology, 73
Taxonomy of concepts,

172
Term in FOL, 17
denotation of, 21



ground, 57
Theory resolution, 341
residue, 342
Truth in an interpretation,

22

U
Unification of literals, 58
Unifier, 58
most general (MGU), 71
Unique name assumption,

215
Unit clause, 51
Unit preference strategy, 73

V
Vague predicate, 239, 253
base function, 253
degree curve, 253
Valid sentence, 23
tautology, 73
Variable assignment, 21
Vivid representation, 337

W
Working memory (WM),

119
Working memory element
(WME), 119
World model in planning,

312

X
XCON , 13


