
Index

Abiteboul, S., 45
accessibility relation, 284

Euclidean, 304
for the initial situation, 302
reflexive, 304
symmetric, 304
transitive, 304

action precondition axioms, 21, 59
and Zeno’s paradox, 173
definitional form, 96

action preconditions, 20
actions

and knowledge, 287
big bang, 360
concurrent, 164
control, 185
domain closure assumption, 175
enabling, 173
exogenous, 134, 185
instantaneous, 149
knowledge-producing, 293
least-natural-time point, 174
least-natural-time point condition, 175
natural, 170
sense, 293
stochastic, 335

decomposition into deterministic outcomes, 336
ordinary, 367
sense, 366, 367

to initiate and terminate processes, 149
with time, 152

active database, 202
Allen, J. F., 183, 184
Amir, E., 334, 388
Apt, K., 147
Arenas, M., 45
associated sense action, 368

Bacchus, F., 146, 231, 281, 332, 333, 383
Baral, C., 184, 405
Barwise, J., 18
basic action theory, 58, 60

for knowledge, 305
implementation theorem for, 99
implementing, 85
relative satisfiability theorem for, 61

Bayesian network, 361
Bertossi, L., 45
big bang action, 360
Bledsoe, W. W., 18
Blum, A., 281
Bonner, A., 147
Boutilier, C., 384
Brooks, R. A., 334
Brown, F. M., 45

Cadoli, M., 282
Cassandra, A. R., 384
categorical axioms, 49
Chapman, D., 281
Chella, A., 333
Chellas, B. F., 332
Cimatti, A., 281
Clark’s equational theory, 88
Clark’s theorem, 86

generalized, 93
Clark, K. L., 85, 109
closed initial database, 97
closed worlds, 94

dynamic, 318
cognitive robotics, 3
compactness theorem, 8
computer animation, 180, 184
concurrency, 149

infinite co-occurrences of actions, 167
interleaving, 150
the precondition interaction problem, 166
true, 164

how to axiomatize, 166
concurrent temporal situation calculus, 167
condition-action rules, 185

as a Golog program, 186
with priorities, 198

ConGolog, 146
control actions, 185
cost function, 364
Costello, T., 83
Cresswell, M. J., 332

database
active, 202
historical queries, 73
integrity constraints, 54
logs, 73
querying, 41

example of, 69
relational, 217

completeness of, 218
entailments of, 218
official definition, 217

specifying in the situation calculus, 39
transactions, 39

Davis, E., 18, 24, 45, 184, 408
De Giacomo, G., 146, 184, 203, 204, 282, 387
de Kleer, J., 282
De Schreye, D., 46, 184
Dean, T., 384
Dearden, R., 384
deciding equality sentences, 317
definition, 85

if-half, 85



420 Index

definitional theories, 85
and closed worlds, 94
completeness, 94
soundness, 94

Denecker, M., 46, 184
Dixon, M., 146
Doherty, P., 46, 405
domain closure assumption for actions, 175
Donini, F. M., 282
dynamic closed-world assumption, 318

definition of, 319

effect axioms, 20
normal form, 29

Elkan, C., 45
enabling actions, 173
Enderton, H. B., 18
Erol, K., 231, 282
Etchemendy, J., 18
Etzioni, O., 282, 333
executable situations, 52

and Zeno’s Paradox, 173
for concurrent actions and time, 168
for natural actions, 172
with time, 153

exogenous actions, 185
exogenous events, 349

explicit event model, 359
implicit event model, 359

explanation closure axioms, 26

Fagin, R., 332, 333
Ferretti, C., 45
Fikes, R. E., 45, 146, 231
Finger, J., 402
Finzi, A., 281, 333, 384, 388
first-order logic, 5

compactness theorem, 8
completeness, 8
decidability, 8
language, 5
limitations, 10
many-sorted, 8
notational conventions, 5
proof, 8
semantics, 6
soundness, 8
syntax, 5
useful inference rules, 10, 389

fluents, 19
definitions for, 98

frame axioms, 22
frame problem, 22, 23

a simple solution, 28

for knowledge, 294
Pednault’s solution, 24
solution for functional fluents, 32
the Davis/Haas/Schubert solution, 26

full observability assumption, 369
Funge, J. D., 184
Furst, M., 281

Gabaldon, A., 84
Gelfond, M., 46, 184, 405
Gerevini, A., 281
Ginsberg, M. L., 404
Goldblatt, R., 145
Goldszmidt, M., 384
Golog, 111, 119

an elevator controller, 119
and condition-action rules, 186

with priorities, 198
and knowledge-based programming, 309
as a logic programming language, 122
concurrency, 134
concurrent, temporal, 169
conditionals, 113
continuous processes, 134
exogenous actions, 134
implementation, 122

and the closed world assumption, 126, 140
underlying assumptions, 125

interpreter for, 122
loop induction, 136
loop invariants, 135
macro-expansions for, 111
nondeterministic choice of action arguments, 112
nondeterministic choice of two actions, 112
nondeterministic iteration, 112
on-line vs. off-line execution, 133
primitive actions, 111
procedure calls, 115
procedures, 114
programs, 115
proving program properties, 134
reactivity, 134
sensing actions, 133
sequential, temporal, 155

a coffee delivery example, 156
and constraint logic programming, 155

test actions, 112
test expressions, 112
the Do relation, 111
while loops, 113
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