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singularity, 12, 1004
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singular matrix, 1026

sins, seven deadly, 112

SIPE (planning system), 383

SIR (sequential importance sampling with
resampling), 498

SIS, see importance sampling, sequential

Sisbot, E. A., 979, 1062

Siskind, J. M., 1016, 1062

Sistla, A. P., 381, 1062

Sittler, R. W., 525, 526, 1062

situated agent, 982

situation calculus, 352

Sjolander, K., 498, 1051

Skinner, B. F., 16

skip-gram, 826, 872

Skolem, T., 278, 310, 1062

Skolem constant, 281, 310

Skolem function, 300, 310

skolemization, 299

Skolnick, M. H., 456, 1038

Skype, 29

slack (in scheduling), 376

Slagle, J. R., 20, 1062

SLAM (simultaneous localization and
mapping), 494, 935

Slate, D. J., 107, 1062

Slater, E., 175, 1062

Slattery, S., 854, 1040

sliding-tile puzzle, 68, 102, 353

sliding window, 899

SLING (natural language system), 877

Slocum, J., 106, 1062

Sloman, A., 32, 1055

Slovic, P., 560, 1049

small-scale learning, 670

Smallwood, R. D., 597, 1062

SMA*, 105

Smith, A., 10, 731, 1036

Smith, A. F. M., 498, 748, 1046, 1064

Smith, B., 29, 316, 340, 383, 1049, 1062

Smith, D. A., 853, 1062

Smith, D. E., 144, 298, 311, 382, 383,
1038, 1045, 1051, 1058, 1062,
1065

Smith, E., 719, 1062

Smith, G., 108, 1059

Smith, J. E., 537, 559, 1062

Smith, J. L., 30, 1053

Smith, J. M., 143, 648, 1062

Smith, J. Q., 558, 1057, 1062

Smith, K., 719, 1036

Smith, M. K., 339, 1062

Smith, N. A., 877, 1046

Smith, R. C., 977, 1062

Smith, R. G., 62, 649, 1038, 1062

Smith, S.J. J., 178, 1062

Smith, T., 29, 1035

Smith, V., 649, 1059

Smith, W. D., 175, 455, 1035, 1056
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Smith, W. E., 561, 1062
SMODELS (logic programming system),
342
Smola, A. J., 718, 1061
Smolensky, P., 851, 1017, 1062
smoothing, 468-471, 496, 744, 827, 8§91
complexity, 470
linear interpolation, 827
online, 475
SMOTE (data generation system), 707,
995
Smullyan, R. M., 279, 1062
Smyth, P., 498, 1062
SNARC (neural network hardware), 17
Snell, J., 410, 1046
Snoek, J., 672, 1062
Snyder, W., 312, 1035
SOAR (cognitive architecture), 292, 311,
382
soccer, 179
robotic, 146, 650
Socher, R., 26, 872, 878, 880, 1021, 1042,
1047, 1050, 1058
social choice function, 639
social choice theory, 638
social law, 605
social outcome, 639
social preference order, 639
social welfare, 609
social welfare function, 639
societal bias, 992
Society for Artificial Intelligence and
Simulation of Behaviour (AISB),
35
society of mind, 646
Socrates, 3
Soderland, S., 339, 850, 855, 1035, 1043
softbot, 43
soft margin, 696
softmax, 758, 811
softplus, 752
soft threshold, 423
software agent, 43
software engineering, 1002
Sohl-Dickstein, J., 787, 1058
Sohn, J. H., 30, 1042
Soika, M., 977, 1037
sokoban puzzle, 67
solipsism, 985
Solla, S., 787, 1052
Solomonoff, R. J., 18, 716, 1062
solution, 64, 65, 105, 181
optimal, 65
solution concept, 606
soma, 12
sonar, 927
Sondik, E. J., 597, 1062
Sonenberg, L., 719, 1009, 1055
Song, Z., 786, 1034

Sonneveld, D., 106, 1062

Sontag, D., 526, 1055

Sophia (robot), 1000

Sorensen, T., 647, 1045

Sosic, R., 206, 1062

soundness (of inference), 216, 222, 230,
246, 288

Sowa, J., 343, 1062

Spaan, M. T. J., 598, 1062

space complexity, 75, 105

spacecraft assembly, 384

SPACY (parser), 853

spam detection, 826

Sparck Jones, K., 410, 1059

Sparrow, R., 1000, 1062

sparse model (in machine learning), 681

sparse reward (in reinforcement learning),
790

sparse system, 417

sparse transition model, 570

SPASS (theorem prover), 312

spatial reasoning, 342

species, 24, 316, 317, 339, 738, 1010

speech act, 846

speech recognition, 2, 25, 849, 854

speech synthesis, 29

speedy search, 92

sphex wasp, 41, 374

SPI (Symbolic Probabilistic Inference),
456

Spiegelhalter, D. J., 456458, 525, 559,
747, 1040, 1045, 1052, 1054,
1062

SPIKE (planning system), 384

SPIN (logical reasoning system), 309

Spiropulu, M., 1018, 1056

Spirtes, P., 747, 1062

Spitkovsky, V. L., 840, 1062

Spitzer, E., 995, 1055

split point, 664

Spronck, P., 176, 1039

Sproull, R. F., 62, 558, 1043

SQUAD (Stanford Question Answering
Dataset), 25, 28, 880

square root, 49

Srebro, N., 1009, 1047

SRI, 20, 278, 380, 558, 976

Srinivasa, S., 951, 963, 978, 979, 1042,
1059, 1067

Srinivasan, M. V., 1013, 1044

Srivas, M., 309, 1062

Srivastava, N., 787, 1062

Srivastava, S., 597, 1062

SSS#* algorithm, 175

Staab, S., 339, 1062

stability

of a controller, 953
strict, 953
stack (data structure), 74

stacked generalization, 699
Stader, J., 384, 1034
STAGE (local search algorithm), 142
stage game, 614
Stallman, R. M., 205, 1062
STAN (probabilistic programming
language), 458, 527
standard deviation, 173, 1028
standardized problem, 66
standardizing apart, 284, 350
standard model, 4
Stanfill, C., 717, 1062
Stanford Parser, 853
Stanford University, 19, 22, 23, 27, 278,
649
Stanhope Demonstrator, 248
Staniland, J. R., 410, 1041
Stanislawska, K., 143, 1062
Stanley (autonomous vehicle), 972, 973,
977
StarCraft II, 28, 30, 147, 172, 179, 822
START (question-answering system), 850
Star Trek, 1007
start symbol, 1030
state, 344
repeated, 74
world, 66
state-action-reward-state-action
(SARSA), 802
state abstraction, 355, 821
state description, 68
state estimation, 132, 169, 242, 247, 465,
931
recursive, 132, 466
States, D. J., 748, 1048
state space, 65
graph, 105, 147
joint, 809
metalevel, 103
static environment, 45
stationarity, 665
stationarity (for preferences), 566
stationary distribution, 444, 468
statistics, 8, 1028
Statnikov, A. R., 719, 1046
steepest ascent, 111
Stefik, M., 343, 459, 1062
Stein, C., 107, 1029, 1040
Stein, J., 455, 1056
Steinbach, M., 720, 1063
Steinberg, R., 649, 1040
Steiner, D. F., 30, 1062
Steiner, W., 977, 1038
Steinhardt, J., 1010, 1034
Steinruecken, C., 719, 1062
Stensrud, B., 311, 1063
Stentz, A., 142, 1042
Stepleton, T., 821, 1056
step size, 121



stereogram, random dot, 921

stereo vision, 927

Stergiou, K., 205, 1062

Stern, H. S., 748, 1045

Stickel, M. E., 248, 312, 1062, 1067

stiction, 952

stiff neck, 399

Stiller, L., 176, 1062

stimulus, 13, 881

Stob, M., 716, 1057

stochastic beam search, 115

stochastic dominance, 541, 557

stochastic environment, 45, 562

stochastic gradient descent, 679, 765

stochastic gradient descent (SGD), 679,
765

stochastic local search, 141

STOCKFISH (chess program), 160, 176,
177

Stockman, G., 175, 1062

Stoffel, K., 339, 1062

Stoic school, 247

Stokes, 1., 384, 1034

Stolcke, A., 29, 1066

Stone, C. J., 716, 1038

Stone, M., 716, 1062

Stone, P., 27, 179, 649, 650, 822, 977,
1035, 1046, 1062, 1063

stopping time, 583

Stork, D. G., 720, 749, 1043

Storvik, G., 499, 1063

Story, W. E., 106, 1049

Stoyanov, V., 876, 879, 1053

Strachey, C., 14, 17, 175, 177, 1063, 1064

straight-line distance, 85

Strat, T. M., 459, 1060

strategic decision making, 600

strategy, 169, 606

strategy-proof, 635

strategy profile, 606

Stratonovich, R. L., 497, 560, 1063

Straub, J., 822, 1060

Straw, A. D., 1013, 1044

strawberries, enjoy, 982

strictly stable, 953

stride, 761, 900

Striebel, C. T., 497, 1059

string (in logic), 341

STRIPS (planning system), 380, 382, 383

Strohm, G., 383, 1044

Strohman, T., 850, 854, 1040

Strohmann, T., 316, 1042

strong Al, 981, 1005, 1006

strong domination, 607

Stross, C., 12, 1042

structural equation, 450

structural estimation of MDPs, 821

structured light, 928

structured representation, 59, 63, 390

Stuckey, P. J., 205, 312, 1049, 1054

STUDENT (natural language system), 20

stuff, 321

Stuhlmiiller, A., 527, 821, 1060, 1066

Stumpe, M. C., 30, 1046, 1053, 1062

stupid backoff, 828

stupid pet tricks, 41

Sturtevant, N. R., 88, 96, 108, 145, 1034,
1039, 1043, 1048, 1063

Stutz, J., 748, 1039

Stiitzle, T., 142, 206, 1042, 1048

style transfer, 915

Su, H., 786, 1060

Su, Y., 107, 1042

subcategory, 317, 841

subgame, 619

subgame perfect Nash equilibrium, 619

subgoal independence, 356

subjective case, 841

subjectivism, 409

subproblem, 100

Subrahmanian, V. S., 176, 1057

Subramanian, D., 342, 1020, 1060, 1063

substance, 321-322

substitutability (of lotteries), 530

substitution (in first-order logic), 266, 280

subsumption

in description logic, 331
in resolution, 308

subsumption architecture, 969

subsumption lattice, 285

successor-state axiom, 240, 250

successor node, 72

Suciu, D., 524, 527, 1041, 1046

Sudderth, E., 512, 526, 1034

Sudholter, P., 648, 1058

Sudoku, 189

Suk, H.-I., 498, 1063

Sulawesi, 199

SUMMATION, 1023

Summers-Stay, D., 910, 1046

summing out, 396, 431

sum of squared differences (SSD), 893

Sun, A., 29, 1067

Sun, J., 786, 1047

Sun, R., 916, 1042

Sun, S., 316, 1042

Sun, Y., 879, 1063

SUNFISH (chess program), 176

Sunstein, C., 560, 1063

Sunter, A., 525, 1043

superadditivity, 627

SUPERGLUE (natural language
benchmark), 880

Superman, 252

supervised learning, 653, 789, 804

support vector machine (SVM), 692,
692-696

surely expanded nodes, 90
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Suresh, A. T., 992, 1051
sure thing, 535
survey propagation, 249
survival of the fittest, 498
Sussman, G. J., 205, 380, 1062, 1063
Sussman anomaly, 380
Sutcliffe, G., 312, 313, 1063
Sutherland, G. L., 22, 1038
Sutherland, 1., 204, 1063
Sutphen, S., 177, 1060
Sutskever, 1., 26, 786, 787, 849, 858, 879,
880, 922, 1049, 1051, 1055, 1059,
1062, 1063
Suttner, C., 313, 1063
Sutton, C., 855, 1063
Sutton, R. S., 62, 596, 598, 820-822,
1035, 1063
Svartvik, J., 853, 1059
Svestka, P., 978, 1050
Svetnik, V. B., 498, 1066
SVM (support vector machine), 692,
692-696
Swade, D., 15, 1063
Swartout, W. R., 1009, 1056
Swartz, R., 338, 1038
Swayamdipta, S., 877, 879, 1046, 1060
Sweeney, L., 991, 1009, 1063
Swerling, P., 497, 1063
Swersky, K., 995, 1066
Swetter, S. M., 30, 1043
Swift, T., 311, 1063
switching Kalman filter, 484
sybil attack, 507
syllogism, 3, 6, 247
SYMBA* (planning system), 381
Symbolic Probabilistic Inference (SPI),
456
symmetric players, 629
symmetry breaking (in CSPs), 203
symmetry reduction, 354
synapse, 12
synchronization (in multiagent systems),
602
syntactic ambiguity, 847, 853
syntactic category, 833
syntactic sugar, 268
syntactic theory (of knowledge), 341
syntax, 23, 214, 217
of logic, 246
of natural language, 833
of probability, 392
synthesis (by theorem provers), 309
of algorithms, 309
SYNTHIA (simulated environment), 822
Syrjanen, T., 342, 1056
systematic search, 75
SYSTRAN (machine translation software),
880
Syverson, C., 998, 1038
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Szafron, D., 647, 648, 1036, 1037, 1065

Szathmadry, E., 143, 1062

Szegedy, C., 309, 312, 786, 787, 1034,
1035, 1049, 1053, 1063

Szeliski, R., 924, 1063

Szepesvari, C., 176, 597, 822, 1051, 1063

Szerlip, P., 526, 1036

Szita, 1., 176, 1039

T

T (fluent holds), 323

t-distributed stochastic neighbor
embedding (t-SNE), 709, 719

T-SCHED (planning system), 384

t-SNE (t-distributed stochastic neighbor
embedding), 709, 719

T4 (planning system), 383

TS5 (natural language system), 877, 880

TABLE-DRIVEN-AGENT, 48

Tableau (data analysis software), 709

table lookup, 687

tabu search, 142, 198

tactile sensor, 928

Tadepalli, P., 561, 820, 1043, 1063

Tafjord, O., 850, 1040

tag (part of speech), 829

tagging system (for images), 909

Tait, P. G., 106, 1063

Takusagawa, K. T., 527, 1058

Talos, 975, 1006

Talukdar, P., 850, 1055

Tamaki, H., 311, 1063

Tambe, M., 207, 1057

Tammelin, O., 30, 178, 1037

Tan, P., 720, 1063

Tang, E., 1018, 1063

Tang, J., 822, 1038

tanh, 753

Tank, D. W, 11, 1057

Tardos, E., 648, 1057

Tarricone, R., 559, 1036

Tarski, A., 278, 279, 853, 1063

Tash, J. K., 597, 1063

task-oriented domain (in multiagent
systems), 643

task announcement, 633

Taskar, B., 527, 1045

task environment, 42, 60

task planning (in robotics), 931

Tasmania, 199

Tassa, Y., 822, 979, 1047, 1053, 1063

Tate, A., 359, 380, 382-384, 1034, 1036,
1063

Tatman, J. A., 596, 1063

Tattersall, C., 160, 1063

Tavener, S., 176, 1038

taxi, 42, 43, 385

automated, 57, 210, 385, 1019

taxonomic hierarchy, 23, 317, 339

Taylor, A. D., 648, 1063

Taylor, C., 923, 1041

Taylor, G., 311, 1063

Taylor, M., 339, 1062

Taylor, P., 849, 1063

Taylor, R., 979, 1053

Taylor, W., 206, 1039

Taylor expansion, 935

TD-GAMMON (backgammon program),
19, 178, 816

technological unemployment, 976, 998

teddy bear, 982

Tedrake, R., 979, 1063

Tegmark, M., 787, 1059

Teh, Y. W., 498, 786, 1048, 1057

telephone, 863

telepresence robots, 971

Teller, A., 142, 457, 1055

Teller, E., 142, 457, 1055

Teller, S., 977, 979, 1037, 1063

Tellex, S., 979, 1063

Templeton Foundation, 986

temporal-difference learning, 793-797,
818

temporal inference, 465473

temporal invariance, 760

temporal logic, 255

temporal projection, 249

temporal reasoning, 126-134, 237-246,
322-325, 461-499

Tenenbaum, J. B., 179, 278, 526, 527,
560, 821, 1035, 1044, 1046, 1051,
1052, 1063

Tennenholtz, M., 820, 1037

tennis, 603

tense, 846

tensor, 763

TensorFlow, 720

TensorFlow (machine learning software),
1009, 1021

tensor processing unit (TPU), 15, 27, 763

Teplyashin, D., 822, 1036

term (in logic), 259, 259-260

ter Meulen, A., 279, 1064

terminal state, 147

terminal symbol, 1030

terminal test, 147

termination condition, 957

term rewriting, 312

Tesauro, G., 19, 176, 178, 804, 815, 816,
820, 1063

Tesla, 924, 973

test set, 654, 666

Tetlock, P. E., 28, 338, 1063

TETRAD (machine learning software),
747

Tetris, 572, 581

Teukolsky, S. A., 142, 1058

text-to-speech, 849

text classification, 403, 862

TEXTRUNNER (information extraction
system), 316, 850, 855

texture, 892

texture gradient, 921

Teyssier, M., 747, 1063

Thaler, R., 559, 560, 1063

Thayer, J. T., 109, 1063

thee and thou, 835

Theocharous, G., 498, 1063

theorem, 267

incompleteness, 9, 305, 983

theorem proving, 21, 222, 298-309, 380

thermostat, 16

Theseus, 715

Thiele, T., 497, 1063

Thielscher, M., 176, 250, 340, 1061, 1063

thingification, 317

thinking humanly, 2

thinking rationally, 3

thinkism, 1005

Thirion, B., 720, 1058

Thitimajshima, P., 458, 1036

Thng, F., 30, 1062

Thomas, A., 458, 525, 747, 1045, 1054

Thomas, J., 720, 1040

Thomas, P. S., 821, 1063

Thomaz, A., 979, 1034, 1063

Thompson, B., 598, 1066

Thompson, E., 456, 1038, 1061

Thompson, K., 176, 1040, 1063

Thompson, W. R., 586, 597, 1063

Thompson sampling, 586

Thorndike, E., 819, 1063

Thornton, C., 719, 1064

Thorpe, C., 28, 1050

thought, 3, 19, 208

laws of, 3—4

thrashing, 95

3-SAT, 248, 249, 290, 433

threshold function, 683

Throop, T. A., 178, 1062

Thrun, S., 28, 30, 61, 498, 598, 719,
977-980, 1038, 1039, 1043, 1044,
1055, 1058, 1060, 1064

Thurstone, L. L., 526, 1064

Tian, H., 879, 1063

Tian, J., 455, 1064

Tiao, G. C., 747, 1037

Tibshirani, R., 717-720, 749, 1036, 1044,
1047, 1049

tic-tac-toe, 147, 175

Tikhonov, A. N., 716, 1064

time, 461-499

time (discrete), 462

time (in grammar), 846

time-of-flight camera, 928

time complexity, 75, 105



time interval, 340

time slice (in DBNs), 462

time well spent, 1015

Timofeev, A., 30, 1053

Tinsley, M., 177

Tipping, M. E., 787, 1064

Tirole, J., 648, 1044

Tishby, N., 498, 1044

Tit-for-Tat, 614

Titterington, D. M., 748, 1064

TMS (truth maintenance system), 206,
335, 335-337, 342

Tobarra, L., 250, 1034

Tobin, J., 979, 1034

Todorov, E., 978, 1053

Tohmé, F., 648, 1060

tokenization, 825

Tolpin, D., 597, 1019, 1047

Toma, P., 880, 1064

Tomasi, C., 923, 1064

Tomlin, C. J., 821, 1034

Tononi, G., 1007, 1057

toothache, 386

Topcu, U., 341, 1014, 1053

Topol, E., 30, 1053, 1064

topological ordering, 416

topological sort, 199, 200

Torbica, A., 559, 1036

torque sensor, 929

Torralba, A., 381, 690, 1064

Torras, C., 144, 383, 1049

Tosheyv, A., 30, 879, 1064

total cost, 104

touring problem, 70

Toutanova, K., 879, 1042

Tovey, C. A., 649, 1035

TPTP (Thousands of Problems for
Theorem Provers), 313

TPU (tensor processing unit), 15, 27, 763

tractability of inference, 9, 332

tragedy of the commons, 637, 1002

training, 666

training curve, 683

training set, 653, 666

weighted, 699

trajectory, 939

trajectory tracking control, 939, 978

Tramer, E., 1009, 1064

Tran, D., 526, 1064

Tran-Gia, P., 1017, 1048

transfer learning, 652, 781, 871, 960,
1016

transformer decoder, 871

transformer encoder, 871

transformer model, 833, 868

transhumanism, 1005, 1010

transient failure, 487

transient failure model, 488

transition kernel, 444

transition model, 52, 65, 105, 122, 147,
238,461, 464, 492, 496, 563, 595,
932
sparse, 570
transitivity (of preferences), 530
translation, see machine translation
transparency, 997
transpose, 1026
transposition (in a game), 155
transposition table, 155
Trappenberg, T., 788, 1064
traveling salesperson problem (TSP), 70,
107, 109
Traverso, P., 381, 383, 384, 1036, 1040,
1045
treasure hunt, 551
TREC (Text REtrieval Conference), 850
tree, 199
TREE-CSP-SOLVER, 200
tree-like search, 74
treebank, 839, 851
Penn, 829, 839, 877
tree decomposition, 201, 204
tree width, 202, 204, 206, 434
Treichler, S., 30, 1052
trial (in reinforcement learning), 792
triangle inequality, 88
trichromacy, 888
Trick, M. A., 649, 1035
Triggs, B., 922, 1041
Trivedi, H., 30, 1042
Troyanskii, P., 880
Truby, R. L., 1013, 1051, 1056
true concurrency, 602
true majority rule voting, 640
trust, 710, 996, 1009
trust region policy optimization, 821
Truszkowski, P., 30, 1062
truth, 214, 260
truth-preserving inference, 216
truth-revealing, 635
truth maintenance system (TMS), 206,
335, 335-337, 342
assumption-based, 336
justification-based, 336
truth table, 219, 248
truth value, 218
Tsang, E., 206, 207, 1048, 1064
Tse, D., 787, 1067
Tshitoyan, V., 872, 1064
Tsipras, D., 787, 1039
Tsitsiklis, J. N., 410, 596, 598, 805,
820-822, 1029, 1036, 1054, 1057,
1064
TSP (traveling salesperson problem), 70,
107, 109
Tsuruoka, Y., 1021, 1047
TT-CHECK-ALL, 221
TT-ENTAILS?, 221
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Tuberg, D., 456, 1061

Tukey, J. W., 708, 719, 1064

Tulsiani, M., 913, 1050

Tumer, K., 649, 1064

Tung, F., 497, 1059

tuple, 256

turbo decoding, 458

Turian, J., 878, 1064

Turing, A.,ix, 2, 9, 14, 17, 19, 33, 56,
175, 282, 310, 454, 715, 785, 819,
981-984, 986, 1006, 1010, 1020,
1022, 1064

Turing Award, 341, 652, 788, 1029

Turing machine, 9, 716

Turing test, 2, 2, 4, 823, 984, 1006

total, 2

turtle, 976

Tversky, A., 418, 538, 560, 1044, 1049,
1064

two-finger Morra, 605

2001: A Space Odyssey, 454

Tygar, J. D., 1010, 1035, 1064

Type A strategy, 155

Type B strategy, 155

type signature, 503

typical instance, 320

Tzemach, A., 456, 1061

U

U (utility), 529
ut (best prize), 533
u (worst catastrophe), 533
UAV (unmanned aerial vehicle), 927
Uber, 924
UCBI1 (upper confidence bound), 163
UCPOP (planning system), 380
UCT (game-tree search algorithm), 163
Udluft, S., 821, 1047
UI (Universal Instantiation), 280
Ulam, S., 176, 1055
Ullman, J. D., 311, 1035, 1064
Ullman, S., 922, 923, 1048, 1064
ULMEFIT (natural language software),
879
ultimatum game, 642
ultraintelligent machine, 1004
unbalanced classes, 707
unbiased (estimator), 536
unbounded-cost search, 92
uncertain reasoning, 386
uncertainty, 23, 315, 385-411
existence, 507
identity, 507
relational, 505
rule-based approach to, 459
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