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INDEX

Abelson, R.P., 15,93

abilities, 18, 56, 89, 109, | 13ff,
116, 140, 142, 168, 183, 196,
205, 218; (visual), 240f; acti-
vated, 259; see explanations,
possibilities

accessibility of information: see
consciousness, fallibility, index-
ing, inaccessible

actions: controlling, 196ff; see
inner processes, behaviour,
changing the world, decisions

actual v, possible, 29f, 31, 43, 45,
58; see existence

addressing, 171, 173, 178, 182f;
see pointers, searching

administrative processes, 115, 122,
124127, 244£f (and con-
scicusness), 250, 266; dis-
tributed, 245, 251; require
indexes, 248; hierarchy of, 251
see indexing, censorship

aesthetics, 2591; see art

aims: of artificial intelligence,
17ff, 272, of philosophy, 3,
641f; of science, 3, 2262,
154,178, 254; overlap, 64; see
science, philosophy

ALGOL, 116

algorithms, 108

alligators, drugged, 43

ambiguity, 218, 223, 227, 256

analogical representations, 34,
49f, 66, 102, 118, 145fF, 165,
260f; advantages of, 170ff,
195, 261; definition of, 162ff,
165; examples of, 147—-157:
in a Fregean medium, 175;

mistakes about, 146, 163;in
computers, 146, 152, 156f,
166, 173, 201 ; see Fregean, iso-
morphism, maps, reasoning,
representation, symbols

analogies as representations, 50

analysis, See conceptual analysis

analytic propositions, 791, 81, 145

Andreski, 8., xdii

angels, 105

animals (non-human), xiii, 2, 14,
35,37,218,238,253, 265 (use
theories)

anthropology, 19, 25, 63f, 85,
100£, 135, 268

anti-mentalism, 180

applicative symbolism, 79, 145ff,
162f, 164f; see Fregean, func-
tion, argument

applied philosophy, 80f, 84, 94

applied science, see science

apriori knowledge, 217, 221,
256—8; see innate, non-empiri
cal

architecture v. programs, 108

argument signs, 146, 163, 169f

Aristotle, 148, 159

arithmetic and analogical repre-
sentation, | 55€

arrays, 156,175, 261

art, 1f, 113,123, 214, 234, 259f

artefacts, xiii, 272

artificial intelligence, xiv, 4ff, 9,
23,53,61,76,86,98,121,
134, 141, 145, 153,171, 174,
185,190, 195, 215, 217, 229,
255ff, 270 (dehumanising),
272f; and conceptual analysis,

288



15,64,85,93, 97,100, 102,
113, 157, 200, 2421f, 264,
266ff; and domain specific
knowledge, 19, 240, 256; and
explaining possibilities, 27, 46,
58, 108f, 121, 1531, 157, 221
(perception), 240f, 254f; and
generality, 19, 256; and other
disciplines, 61, 82, 174; and
perception, 222241, 254,
256f; and philosophy, 45,
15, 19, 37 T4 83 2]3f 2523
257, 266ff; and theory con-
struction, 75, 224, 2391, 255;
applications of, 1ff, 17ff 61;
see robots; as metaphysics, 58,
262 (anti-reductionist); what
is it, 17—21; see Boden

artificial intelligence programs,
108, 255, 260 (creative), 268
(limitations); see Clowes,
Winston, Winograd, Sussman,
Boden, POPEYE

assembling reminders, 71, 73, 74,
86, 88

ASSOC, 1931, 196, 207, 210
association of ideas, 76, 188,
1921f, 202, 205¢f, 210; relative
to context, 193; see list-
processing

atomism, 232

atoms, 27f

attention, 98, 200, 220, 228f,
236f,243, 114,128

Austin, J.L., xv, 63, 69, 78, 84,
88, 98

awareness, se¢ consciousness

axiomatisation, 36, 94, 99,179

back tracking, 126;see trial and
error

Bartlett, F.C., 217

BASIC, 20

Becker, 1.D., 222, 230

bees, 14, 238

Beethoven, 59

behaviour: and experience, 252ff;
explaining, 8, 46,52, 56, 82,
109, 119f
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behaviourism, 252ff; and recursion,
95,211

belief v. knowledge, 88

beliefs, 12, 36, 56, 88f, 92, 93,
114, 118ff, 131,211, 243f,
246 {generated unconsciously),
251 (schizophrenic), 262

biology, ix, 79, 46f, 48, 56, 631,
100, 180, 224, 246

birds, 31

Bobrow, D.G., 171, 261

Boden, M.A., xvi, 5f,97, 102,
105, 128, 157, 226

bodies: and minds 110; see dual-
ism; see personal identity

boundaries between disciplines, xi,
3£,12,48, 57,61, 64, 142,
179,181, 242

brain v. mind, 106f, 112, 181,
269f; see dualism, physiology,
reductionism

breadth-first search, 267

breast-feeding, 216

Brouwer, 147

Brown, Frank, 261

Bundy, Alan, 153, 261

Burstall, R.M., 20, 116, 193, 241n

calculus, 38

careful, 20

catalogues, 182, 186; see indexing;
§ee resources

categories of thought, 88

cause, 7, 28, 50,91, 153;5ee laws

censorship by administrator, 246,
250

ceniral administrator, see admin-
istrative

chains of pointers (agsociations),
182, 19211, 195, 210

changing the world and interpret-
ing it, 30-32, 125, 154

chemical memory, 182

chemistry, xii, 9, 5, 28, 29 34 46,
49, 50, 51, 55,78,155

chess, 109f, 123

children, 1, 14, 20, 24, 24, 351,
38,40, 48,61,66,97, 101f,
110 k35 155,162, 174, §7 78,
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183ff, 186, 190, 195, 197,
200202, 210, 21316, 238,
249 (and consciousness), 270;
are like scientists, 184; create
procedures, 204; experiment
swith indexing schemes, 187;
need huge memories, 186, 190;
parallel processing in, 1971;
require abstract reasoning
powers, 204

chimpanzees, see animals (non-
human)

choice, see decisions

Chomsky, Noam, xv, 7, 47, 215,
256

choosing: perceptual procedures,
128; procedures, 125f, 190;
purposes, 125; see deciding

Church, Alonzo, 98

circularity: of concepts, 93, 210f;
see hierarchy, lists, recursion

clocks, 108, 267

closed and open systems, see
Godel

Clowes, M.B., xv, 50, 82, 108,
128,157, 166, 230, 238

co-operation without conflict,
246

co-ordinating processes, 197201

COEXECUTE, 197

combinational search, 170, 172,
256, 258f, 261;see searching

common sense, 15, 16, 48, 691,
T4, 80, 84, 100f, 111, 1121,
178, 183; in philosophy and
science, 74, 76, 80, 81; knowl-
edge of mind and matter, 86,
92f

communication, 6, 35, 54, 64,
97, 239, 270; between sub-
processes, 114, 2368, 251f,
253; with machines, 64

comparing: symbolisms, 28, 39ff,
168f; theories, 29, 47, 51, 57,
79, 71,111;theories in phil-
osophy, 70f; see criticising

compiled v. interpreted programs,
187f, 201

compiler, 9, 21n, 134, 187f, 253

complex systems, 56, 242, 251,
258, 270; see fallibility

complexity, 15,19, 52, 77, 82,
97,129, 142, 163, 184, 200,
213, 259 (in art); of ‘simple’
tasks, 19, 219, 269

computational: experiments, 16,
106, 141f, 157; experiments in
children, 187, 213; metaphors,
2,91,180,221,259;5ee
models; processes, 61, 91, 202,
245, 253, 259f (and art); see
manipulation; see processes

computational v. physical archi-
tecture, 113

computational v. physical or
physiological theories, 225

computer models, 49, 52, 134,
2141, 221,224, 226ff, 239f
(and human abilities), 267,
268 (superficial), 269; and
deduction, 52, 54:see recursion

computer vision, 9, 1561, 166,
176, 217if, 2224, 23741, 242,
2601, 264; 5ee POPEYE,; see
Winston, Waltz

computers: and complexity, 3, 16,
52,77,82,97, 104, 191, 200,
253; and creativity, 112, 116,
260, 267; and education, xvif,
1ff, 215f; and mechanism, 7,
182, 186, 202;and method-
ology, 13, 1516, 51ff, 54f,
141f, 1661, 226, 240, 253,
269; and misunderstandings,
105; and new concepts, 2, &f,
183 see recursion; and phil-
osophy, xii, 3ff, 757, 82, 97,
103—111, 134f, 141f, 242
268, see artificial intelligence;
and programs, xi, 6£f,9, 11,
15f, 103ff, 106, 109, 112, 129,
247; and purposes, 7, 116; and
society, 1 6; and testing expla-
nations, 17, 54, 141, 254f; and
thinking (reasoning), xiii, 6,
145, 180; as toys, xvii, 1-3,
17, 270; currently too small,
134, 142, 239; limitations of,



104f, 121f, 196, 239f (at pres-
ent), 268, see Godel, see falli-
bility; not always predictable,
15f, 104, 1131, 267; the
material does not matter, 105—
8; what they are, 1-3, 617,
103ff, 1121, 1151, 1811, 253
— see artificial intelligence,
brains, operating systems,
pointer

computers v. computing, xi—xiv,
103 -5 ; see dualism

conceivability, 27, 36, 401f; see
possibilities {real)

concepis: (and symbolisms) devel-
opment of, 2, 14, 26, 36ff
(examples), 60f, 64, 77f, 80,
941, 99-101, 174, 200, 258,
265; analysis of, 10, 14f, 19,
37, 42f, 63f, 73f, 79f, 84102,
113f, 142, 158f, 178, 200,
221, 242; and common sense,
84f; and symbolism, role in
science, 7f, 26, 32, 39; families
of, 93, 113f; generate possi-
bilities, 39; need not be social,
91, 265; non hierarchic: see:
circularity, recursion; pre-
suppositions of, 91; relations
between, 79f, 87ff, 210ff;
required for perception, 43,
220f, 249, 257, see perception;
role in philosophy, 7, 64, 77f;
unverbalised, 35f; uses of, 91,
257, 264f; see criticism, non-
numerical, possibilities, sym-
bols, symbolism

\concepts v. theories, 40, 264{; see
understanding v. knowing

lgonceptual analysis: methods of,
86ff; uses of, 99, 242; and
designing a mind; see artificial
intelligence; see concepts,

| analysis of

F&nqnceptual disagreements, 96

:onditional instructions, 116

conflicts, 120, 125, 132, 24411,

- 268

:onscious, becoming, 2471

Index 291

consciousness, 78, 119, 127, 200,
237 (unity of), 24254, 244
(functions of), 249 (requires
coneepts), 257, levels of, 243,
see self-knowledge, unconscious,
plants

consistently representable, 42—
435

constructing v. choosing alterna-
tives, 126

content v. form of the world, 24,
28, 30, 44, 61, 118, 154, 221f

context-sensitive representations,
165,182, 218f, 223 -7, 232

contingent, 147, 150, 158

control and prediction in science,
24, 55ff; see explanation

control structures, 196{f

control theory, 4

controlling search, 170,172, 173,
186, 188, 190ff, 267 (and
emotions); see searching

Copi, .M., 161

coral, 246

correct v. possible explanations,
T1f

correlations, 3,7, 12, 16, 28, 59,
60, 81

corroboration, 58

counting: forwards and backwards,
1558, 177ff, 191ff, 195£, 200,
213; quickly, 2051ff; perceptual
problems in, 198f, 2121{; see
numbers

creativity, 14, 20, 49, 107, 112f,
116, 131f, 168, 200, 260: in
vision, 239f, 260; in children,
113, 204

criteria for applying concepts, 95,
264f

criticism: of concepts and symbol-
isms, 28, 394f, 170f, 174, 265;
of explanations, 24, 28, 32,
53-5,71,107,111, 141, 254f;
§ee comparison

cues, 1291, 220, 2281, 236, 249

culture, 16, 28, 79, 81, 85, 21, 25,
101,117, 136, 260, 265, 268

cybemetics, 4, 8



data-structures, 24, 115f, 118,
121, 156f, 173, 190f; as pro-
grams, 195, 2011, 207, 214;
see addressing, lists, recursion

Daviess, Julian, 259

Dawkins, Richard, 46, 100

dead horses, 62

debugging, 171, 269

deciding quickly, 237, 249

decisions, 12f, 56, 67, 80, 82, 89f,
107,113, 119£, 121, 124, 126,
1374, 140, 190, 196, 211, 229,
237, 244, 250 (about policies),
2661; see administrative,
choosing, consciousness, games
theory, rules

decoding v. interpreting, ¢

deduction generalised, 49¢

definiteness of theories, 51,53,56

definitions, 12, 36, 79f, 87, 210f,
232;see concepts; see implicit

deliberation, see decisions, deter-
minism

demons, se¢ monitors

denotation, 42, 50; preserved in
inference, 50; see semantics,
sense, valid

depicting structure, 165, 223

depth-first search, 267

derivability, see validity

Descartes, 211

describing: possibilities, 78; struc-
tures, 230; see structural

desires, 12, 89,92, 93, 211, 2441,
254, 2661, 272; not forces 13;
see conflicts; of robots, 272

determinism, 11,259, 266f

diagrams, 50, 118, 1441, 147{f,
1454f, 215; superimposed, 149,
160; see analogical, reasoning,
representation

dictionaries, 87

differences between science and
philosophy, T1{

discovering impossibilities, 148,
150, 158, 234, possibilities,
162; see possibilities

discovering procedures, 74f, 200;
see refrospective analysis

disguised tautologies, 81

doing things the same way, 108ff

domain, 2291f, 256; see layers

Draper, S.W., 238

Dreyfus, H.L., 105, 109, 110, 240

dualism: mind-body, 7, 9, 78,
1061f, 112, 181, 202, 225,
245, 252; program-computer,
7,91, 105, 1061, 112, 168, 181,
225, 245, 247; like materialism,
lacks explanatory power, 107

Dummett, Michael, 164

economics, 25, 55

economy and heuristic poverty,
521, 222

education, vi, xii, 2, 5f, 14, 39,
77,86, 101, 180, 191, 203,
2071 (‘progressive’), 211 (can-
not be cumulative), 215, 252,
259 (for art), 269, 271n; of
scientists, 59, 64; of teachers,
199, 215f, 269 ;see learning,
teaching

educational technology, 213

effective explanations, 17

efficient representation, 170

Einstein, Albert, 31, 38,47, 63,
74, 85

electronics, see physiology

Eliza, 270 :

embarrassment, 96, 100

embedding representations, 175f

emergence, 10

emotions, 16, 96, 100, 135, 240,
259, 267f, 270 (disturbed),
272 (in robots); presuppose
knowledge, 95f; without bodily
feelings, 96

emotivism, 48, 55, 75§

empirical investigation and knowl-
edpe, 4111, 55,58, 74,76, 79,
147, 150, 158, 159f, 178, 214f,
217, 257; and common sense,
74, 76

empiricism, 11, 23, 63, 78, 262

engineering, 16, 30£f
— see mind, designing a; see arti-
ficial intelligence



entailment, see validity
snvironment, 104f, 114£, 1171,
129,133,147, 153, 241, 266;
see heredity

epistemology, 36, 114, 144ff,
232, 263f; see apriori; see
knowledge

ethics) xiii, 24, 48, 55, 76, 99,
119f, 272f

Euclid, 144

Euler’s circles, 147f

evidence, 223, see empirical
evolution, 255f, a type of learn-
ing, 258, 265 ;see biology; of
consciousness, 246

- examining v. using procedures,
121,126, 141, 158, 201, 212,
214

executive v. deliberative processes,
1371

existence, 24f, 42, 431f, 58, 80,
222

- experience, 11f, 67, 127, 157,
187, 223f, 24253, 257, 263
(hallucinatory); not always
expressible, 252f; learning

215, see aesthetic, behaviour-
ism, consciousness, robots,
sense-data
 experiments, 18,43, 141
explaining how concepts work,
92; see numbers
explaining human abilities, 109ff,
112£f, 116, 204, 213 (count-
ing), 226ff, 250, 254f
 explaining: inabilities, 202; see
inaccessibility; learning, 215,
255-7; sense-data, 223f, 265;
v. deseribing possibilities, 92
explanations of possibilities
(abilities), 7f, 18f, 26f, 31, 45,
49—-60, 71, 107, 109, 135,
140, 141, 162, 178ff, 190ff,
221, 242ff, 250, 25441,
examples, 46--48; see gener-
ative power; see human possi-
b bilities

explanations: 12, 17; and deduc-

from, 256f; sensory v. symbolic,

Index 293

tion, 49; and rigour, 52; criteria
for assessing: see theories; for-
mal requirements for, 49f; in
philosophy, 13, 71,107, 111;
of actions, 13,49, 211; of fine
structure, 48, 51, 53, 56, 65,
73f, 221; of laws, 28; of per-
ceptual abilities, 221, 224f;
testing, 17, 107, 254f, see
criticising; varieties of, 90, 91,
255; with and without pre-
dictive power, 31, 551, 2541;
see regress

explanations v. circumstances, 12;
see correlations

explicit symbolism, 36

exploring theories, 106

extendability of theories, 53, 54,
57

extending a language, 60f

extending knowledge, 24ff, 27,
36,41, 53, 78, 107, 203, 207,
213f; see inference, reasoning

fact collection, 74; see assembling
reminders 1

failure of reference, 171

fallibility, 44: of complex systems,
118,122,129,131, 140, 200f,
222,228

false consciousness, 249

falsifiability, 26, 57

familiar objects: perception of,
222,226,234

family trees, 156

feed back, 4, 108; between con-
cepts and theories, 78

feelings, 110, 1351, 272

fine-structure, 48, 51, 54, 111,
141,178, 183, 254; see expla-
nations

flexibility, 108, 113f, 240, 245,
248

flight-simulators, 263

flow charts, 136ff, 138f, 143, 156

Fodor, 1.A., 162

forces v. motives, 13

form, see content, grammar,
science (aims of)



294 Index

formal requiremnents for expla-
nations, 49f

formalisation, 36, 77 (uses), 98
(uses and dangers), 99; in
philosophy, 77, 98f

Formalism, 179

formalisms, 4, 8; see concepts,
tepresentations, symbols

FORTRAN, &, 20

Foster, IM., 116

free will, 266f; see decisions

Frege, Gottlob, xv, 48, 52, 63,
77,98, 114, 145ff, 146, 1631,
167,179

Fregean representations, 145ff,
162f, 164f, 1691, 195, 261:
advantages of, 169f; see appli-
cative

Freud, 47

friendly world assumption, 222,
228,237

function signs, 146, 163f, 169f

function/argument, see Fregean

Funt, B.V., 152, 169

Furth, Montgomery, 164

games, 179f

games theory, see mathematics

Gazdar, G.J.M., 98

Geach and Black, 164

general concepts, 185, 264ff

general-purpose monitors, 115,
128, 1308

generality, 19,51, 129, 130

generating possibilities, 27, 39, 45,
50, 54, 56, 92, 135, 136ff,
172, 254f

generating systems of concepts,
921

generative power, 17, 39, 50, 54,
82,141, 213, 221, 2541

geology, 25

geometry, 11, 85, 94, 155, 174,
222,236, 2568 (innate)

Gestalt, 218, 228f, 257

Gibbs, B.R., 44

goalg, 97, 237, 266 ;5ee motives,
Ppurposes

god, 11, 24, 273

Gaodel, Kurt, 104, 241

Goldstein, Ira, 108

good explanations, 511

Goodman, Nelson, 50, 223, 261

grammar, 15, 22, 27, 34, 54, 57,
92,981, 215, 243; and possi-
bilities, 45f, 47; of sense data,
220, 230£f, 256; see form

hallucinations, see scepticism

Hardy, Steven, 229, 267

Hare, R.M., 76

Harrison, B.J., 76

Hayes, P.J., 53, 145, 171, 175f,
261, 263

Hegel, 20,63, 114

Heider, Fritz, 63, 74

Hempel, C.G., 49

heredity, 215, 265f; see evolution,
innate

heuristic power, 52f, 170, 222,
260

hidden complexity in simple
abilities, 184, 257

hierarchic v. non-hierarchic sys-
tems, 10, 14, 115f, 210, 234;
see recursion, parallelism

Hinton, Geoffrey, 241n

historians, 59

historical aims of science, see con-
tent, see science

Hollingdale and Toothill, 105

homunculus, 115

household chores, 239

How is X possible?, 7, 261, 45ff,
651f, 681, 88, 178, 242, 254;
see possibilities

Huffman, D.A., 238

human beings vary 110; see
unigueness

human computational abilities,
18311, 196ff, 237f, 2391, 250,
272 ;see learning, perception,
searching, associations

human mind, 79, 82

human possibilities, 135, 2371,
256

human sciences, see psychology,
social sciences



Hume, David, 153
hunger, 268
Huxley, Aldous, 273

iconic memory, 144, 147, 162

Jidealism, see metaphysics

images, 147, 161, 175, 224, 256{,

- 261, 264; not objects, 89f

imagining, 86f, 88, 89, 153, 157f,

175

~ immortality, 11

- implicit definitions, 179, 232;
knowledge, 248, 256, 258; see
knowledge, tacit

impossibilities, 24, 271, 57, 781,
234, 250; see laws, see possi-

 bilities

- _impossible objects, 172, 238

inaccessible information, 247 —
S0ff; see unconscious, tacit

incommensurability, 39

indexing, 77, 118f, 121f, 130f,
133, 140, 175, 186, 2101, 229,
245, 248, 256f; see tesources
catalogue, process-purpose
index

individual differences, see unique-
NESs Y

infants underestimated, 257; see
children, innate, learning

inference, 146f, 161£, 169f, 213f,
248 in perception, 157, 220,
232,261 (non-logical);
methods, 171, 262; using maps,
154f, 172f, 174; see logic,
reasoning, rationality

infinite totalities, 66

information store: see beliefs,
consciousness, inaccessible,
memaory

information: implicit in pro-
cedures, 207; stores redun-
dantly, 207

innate concepts and theories
shared with animals, 265

innate mechanisms and knowl-
edge, 61, 133, 186, 196, 215,
217, 233, 2551; see apriori

inner processes, 114, 119f, 122,

Index 295

127,133,135, 157, 160, 180,
187, 194f, 200, 224ff, 2521,
25T

instructions, L03f

intellect, see emotions

intellectual history, 65

intelligence, 18, 32, 35, 40, 46,
55,61,64,107,114,121, 145,
152, 169, 205, 220, 229, 247,
252,254, 256 (evolution of),
272 (and emotions)

intelligent learning, 256, 258f; see
retrospective; machines: see
robots

interests, 187

interfaces between sub-processes,
129

interleaving processes; 200

internalising actions, 202, 204

interpreting: pictures and other
structures, 42, 117, 127, 131,
148f, 160f, 163, 2171, 22041,
245, 249,252, 261; not
decoding, 9; creative, 260; the
wortld: see science, see aims; see
context-sensitive; see layers; ree
perception

interrupting processes, 122, 126,
129f,137, 196, 199, 229

interval scales, 33f, 38

introspection, 79, 157, 175f (in
computers), 244, 252

intuition, 52

intuitionism, 147, 179

invoking resources, 56

irrational: see Kuhn;see ration-
ality

Isard, S.D., 259

isomorphism, 50; unnecessary for
analogical representations, 146,
163, 164,166,223

jargon, 13, 100, 213

Kant, Immanuel, xv, 11, 63, 69,
72, 74, 77%, 79, 144f, 147, 179,
185, 215,217, 220f, 2291,
2561t

kinds of things (ontology), 41,
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107, 257, 264, see coneepts,
possibilities, form

kinetic theory, 46

knowledge, 73, 114, 118f, 213;
analysing the concept, 87, 94,
221; organisation of, 185,
207f; and intelligence, 18,
114f; different kinds interact
in perception, 222; factual and
procedural, 18, 118, 1204f,
239; how: see procedures,
resources; implicit, 203, 207;
of possibilities, 220f, 256ff,
see changing the world; pre-
supposes understanding, 361f;
required for emotions, 95f;
required for perception, 11,
19,63,127,130, 217223,
239, 256 tacit, 15,22, 35,
211, 220; see unconscious; uses
of, 18f, 125, see uses; see belief,
common sense, environment,
extending, innate, non-
empirical, self-knowledge

Koestler, Arthur, 113

Kovesi, Julius, 78

Krige, John, 62

Kuhbn, T.5., 26, 35, 39,43, 78

Lakatos, Imre, 53, 162

language, 13,15, 32,47, 48, 53,
54, 66,77,81,87,88, 118,
120, 143, 158, 160, 163, 167¢,
215, 256 (learning) 260 (in
art); 000 postscript; and world,
85,92; of theories 49; under-
standing, 218f, 228, 243; uses
of, 69; see grammar, repre-
sentations, symbolism

languages of science, 39, 50; 285ff
postscript; see non-verbal,
analogical

languages: artificial, 160f

laws in philosophy, 72, 78—80,
81f; in science, 16, 23, 26, 59,
635, 81;in social science, culture
bound, 81; knowledge of, 43f,
65; limits of possibilities, 26,
27, 41; refutable, 26; see

correlations, impossibilities

laws v. possibilities, 7, 26, 59, 85,
183

layers of interpretation, 223, 229f

learning, 1, 35,48,61, 79,94,
107,126,130,132, 141, 162,
196,199, 2021, 207,211, 213~
6, 233f, 248, 256 (rapid, in
humans), 265 (by species), 266
(motives); about form and con-
tent, 25, 55, 234; about num-
bers, 11,37, 113,155, 177£f,
183ff, 188ff, 196ff; see non-
empirical; accidental: see
serendipity; and resources, 121,
196; and scientific develop-
ment, 221, 25, 55, 174; and
toys: see computers as toys;
associations, 196; by doing,
123,132, 266; indexing strat-
egies, 187, 248; language, 48;
names, 183 1841f; new pro-
cedures: see modifying,
Sussman, procedures; new uses
of old information, 202 ; pre-
supposes knowledge, 255f;
sequences, 183, 202ff; without
teaching, 184; to say words,
187f; to treat numbers as
objects, 202ff; two major kinds,
203f; with and without rep-
etition, 186f; without confusion
is impossible, 14f, 211; see:
evolution, examining, modify-
ing, innate, non-empirical

learning and conceptual change,
12,14,32.37-41, 55, 791,
101, 162, 168, 174; see con-
cepts and symbolisms, devel-
opment of i

learning in machines, 23, 61, 104,
1131, 123, 126, 1321, 196,
200-203, 2141, 2331, 248,
258f, 266f, 268; see Lenat,
Sussman, Winston

Lenat, D., 268

libraries, 119, 181, 248, 188

limits of perception, 127, 258; see
possibilities, limits of

10



linguistic competence, 56

linguistics, 3, 7, 19, 25, 27, 30,
76, 83, 92, 98, 178, 224, 255;
see grammar, language, Chom-
sky

links, see association; see chaing

LISP, 116,143

list-processing, 115f, 180--216;
se¢ pointers, chains

literature, 59

local computations, 124, 127

location, 117; see: addressing,
symbolic location

logic, 3f, 35, 43, 48, 49, 55, 65,
77, T8f, 144, 146, 158, 160f,
168, 261; and computing, 98;
see mathematics, validity

logical positivists, 57

logicism, 144f, 179

LOG®O, 20

Longuet-Higgins, H.C., 259

Luria, 271n

machine code, 21n

machines, see computers

manipulation of symbols, 7, 11,
36, 44, 491, 90, 108f, 117,
127,142, 145, 146ff, 154,
157,160,172, 176, 179, 181,
215,225 (in perception), 252,
260; see: decisions, reasoning,
symbaols, representation

maps, 154f, 165, 172; see
analogical representations

Marr, David, 224

Martians, 95§

Marx, Karl, 47, 63, 262

matching, 117, 122, 125, 130f,
132,136,171, 185, 188, 264

materialism explaing nothing: see
dualism

mathematics, ix, 52, 65, 68, 77,
94,130, 141, 174, 191, 258ff,
268, 270n (teaching); and con-
ceptual analysis, 94, 99f; and
logic, 48, 52f, 78f; discoveries
in, 21 3ff, fee Lenat; games
theory, 4, 13, 120, 1263 see
utility; in philosophy, 77;in

Index 297

science, 27, 55, 77, 141; phil=
osophy of, 144ff, 178, 179ff;
see: counting, learning, numbers
— inadequacy of current maths, 2,
4,7f, 10,126, 141
McCarthy, John, 53, 145, 263
meaning, 218, see semantiecs
measurement, 7, 16, 33f, 223f
mechanism, 22, 56, 107, 109£f,
114ff, 134, 141, 181, 200, 204,
266f; concept of, 108, 213,
267; of perception, 224f;
required for learning, 215, 234;
see computers, explanations
medium of expression, xi, 1, 67,
175; see writing
Meltzer, Bemard, 61, 268
memorising complex wholes, 190
memory, 12, 103ff, 114f, 118,
124, 1735, 184ff, 188ff, 204,
1229, 247, 250; a store of
locations, 181f, 191{f; non-
conscious, 247, 251 ; of un-
solved problems, 133; see
association of ideag, indexing,
learning, pointer, records,
retrospective, searching, short-
term
mental concepts, 84, 211, 242ff,
267f; see beliefs, decisions,
attention
mental processes, 91,93, 97, 213,
225, 240, 242ff, 259, 266ff;
see administrative, conscious-
ness, decisions, unconscious,
inner
mental states v. processes, §&8f
metalanguage, 162, 28 5{f postscript
metaphors: computational v.
mechanistic, 2, 11,13, 116,
180, 197, 270f
metaphysics, 26, 57, 59, 107,
145, 232
methods: see science, see phil-
osophy
military research, 238
Miller, G.A., 196
mind, 20, 658, 70, 106{f, 110,
116,135,141, 157,202,213,

11



298 Index

215, 237; designing one, 5, 13,
44, 55, 64, 72, 83,94, 98,
113-16, 141, 157, 169, 217,
2213, 242, 244, 252, 254,
256f, 262, 2661f; includes
environment, 114,116,118,
124; what is it, 142, 237, 252;
see consciousness, environment,
mental

Minsky, M.L., 108, 171, 226

models, 2, 136, 155, 168, 203,
226, 213; as representations,
50; physical v. computational,
136; see analogical represen-
tations, explanations, isomor-
phism, metaphors

modifying: stored structures,
190f, 212, 215; see procedures

monitors, 115, 118, 120, 122,
124,125,126, 128ff, 137,
140, 143n, 1971, 199{, 204,
2361, 244, 2471 254; see self-
knowledge

motse code, 156

motion, 92f

motives, 49, 56f, 80, 90, 114,
1194f, 122,128,131, 133,
240, 251 ; genesis of, 125, 126,
266; need not generate
decisions, 120; learning, 184;
store of, 119, 1241, 126; see
decisions, deliberation, desires,
administrative

moving experiences, fee aesthetic

Mueller, Ivan, 144

multiprocessing, see parallelism

music, 35, 259

mutual recursion, 14, 93, 115f,
211; see hierarchic

Nagel, Ernest, 49, 262

necessary truths, 214; see apriori

necessity, see impossibility

needs, 245, 250

networks, 14, 116, 156f, 2074t,
215,261 ;see list-processing;
growth of, 207

Newell, Allen, 108

Newton, 12, 38,46, 74

noise in pictures, 226f

nominalism, 264—3

non-circular explanations, 51f, 82;
theories, 51,52, 53

non-empirical discoveries, 11, 55,
63, 64, 65, 791, 81, 145, 148,
150, 1581, 162, 178f, 203,
213 (by children), 214f

non-hierarchic, see hierarchic

non-numerical computing, 108;
symbolisms, 7f, 34, 77, see
analogical

non-verbal thinking, 144; see
reasoning, representations,
logic, verbal

nonsense, §7;in disguise, 42, 57

notation, 143; see symbols

noticing, see monitors

novels, 82

novelty, see creativity

numbers, 6, 102, 103, 1551, 174,
175, 1774f, 187£f, 202ff; and
apriori knowledge, 11,213, see
non-empirical; as objects, 2021f;
defined by philosophers, 179f;
knowledge of, 1 77f, 191ff,
202ff; unsolved problems con-
cerning, 178; see learning,
numerical

fumerical, 108, v. non-numerical
coneepts in science, 7f, 34,
103; see analogical, mathemat-
ics.

O’Gorman, Frank, 102, 241n

obeying instructions, 190f

object-concepts, 257, 262

objective, see subjective

ontology, 107, 262f; see kinds of
things, metaphysics, reduction-
ism

operating system, 124, 126, 129,
134, 1971, 253

ordinary language, 84ff, 89, 98,
100, 159, 1631, 167f; partly
Fregean, partly analogical, 167

ostensive definitions, 12

output, 252f

Owen, David, 241n

12



Papert, Seymour, 20

paradoxes, 15,42, 68

parallel processes, 115, 122, 134,
135,196-201, 2279, 23517,
254

part-whole relations, 112, 115f;
see recursion, hierarchy, wholes

particulars, see universals

pathology, see psychopathology

pattern-directed procedures, 129

Paul, Larry, 241n

perception, 118, 120, 127,129,
132, 156f, 179, 198f, 259
(artistic); an active process,
217, 2201, 228ff, 236f, 258,
see seeing-as; and counting,
198f, 2121; extends knowledge,
107; how is it possible?, 65,
217-39, 254; never direct,
128, 237; of possibilities, 32,
132, 154; requires concepts,
knowledge and procedures, 9,
118, 127, 217223, 227, 239,
256ff; requires symbolism, 118;
vields knowledge, 77, see
knowledge; conscious and un-
conscious, 246f, see uncon-
scious; see: monitors, vision

personal identity, 67, 96, 237

phenomenalism, 232, 262; see
reductionism, sense-data

phenomenology, 175

philosophers inadequacies, 70,

. 97f, 2131, 215, 238, 252, 257

philosophical theories, 51, devoid
of practical consequences, 263

philosophy: aims of, 10, 13,23,
64£f, 211, 242ff, 263; and
computing, xi, 3f, 61, 103ff,
195,213,232, 252, 268f; and
conceptual analysis, 10, 55,
178, 195; and designing a mind,
13, 44,61, 142, 2131, 2291,
232, 257, 2624, 266f1f; and
processes, 4, 257; and psy-
chology, 37, 61, 74, 76, 80,
142, 178f; and science, 4f, 23,
48, 61, 631f, 691f, 73, §2f,
142; generates science, 65, 74,

Index 299

76, 81;is often empirical, 73,
75; methods of, 4, 55, 64, 73,
Boff, 97, 178, 240, see con-
ceptual analysis; of mathemat-
ics, 178, 179ff, 213, 260, see
mathematics, numbers; of
science, 23, 25, 29, 35, 59, 61,
145, 168f, 260; problems of, 4,
13, 65—68, 213, 2421f; pro-
gressin, 5, 72, 83, 143, 213;
see applied

phonemes, 185

phrasal lexicon, 222, 230

physicalism, 106ff, 181; see dual-
ism, physiology

physics, xii, 8,9, 16, 18, 24, 27,
28,33, 46, 57, 60, 80, 106;
and conceptual analysis, 85

physiology, 9, 19, 96f, 1071, 112,
161, 168, 2241, 250, 253, 255,
259; cannot explain compe-
tence, 108, 224

Piaget, Jean, 36f, 48, 64, 213f,
257

pictures: and scenes, 1651, 223ff;
in science, 42; see analogical,
diagrams

PLANNER, 97

plans, 115, 11941, 125, 266; see

decisions

plants don’t need consciousness,
246

plausible theories, 52, 53

play, 210; see toys, computers as
toys

pointer (address), 103, 115¢, 121,
123,173,175, 182, 192ff,
205f, 210; see chains, list-
processing

POP2, 20, 116, 143, 193, 241n

POPEYE, 115, 134, 226ff, 241n,
246, 257, 259, 267

Popper, K.R., xv, 23, 23, 26, 47,
49, 57,60,114

possibilities and actualities, 57; see
content and form

possibilities: and common sense,
48; and concepts, 32, 78;and
fine structure, 48; and form,

13
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24: combining, 41; describing,
71, 73, 88; discovering them,
24, 26, 36f, 41, 43f, 60, 64,
71, 80, 154, 178; explaining, 7,
45ff, 56, 64ff, 178; in sense
data, 220;in social sciences,
81f; real, 36, 40, 41 -45, 162;
reasoning about, 154; relative,
27, 41; representing, 36, 41,
60, 154; unexplained, 48; uses
of, 31f; see human; see science,
interpretative aims of

— limits of, 26,41, 64, 79, 258;

see laws, see impossibilities

passibilities v, laws, 7, 60; v. prob-
abilities, 27

possibility, concept of, 45

patential for change, 154

predecessor, 204ff, 210

predicate calculus, 144, 161

predicates, 146, 164

prediction, 28, 347, 55ff, 254f

preferences, see motives

premisses, pictorial, 148f, 1581,
160

presuppositions, unacknowledged,
80

primary schools, xvif, 6, 215; see
education

primitive concepts, 92, 102

Prior, A.N., 98

private work-space, 247

probabilistic mechanisms, 186,
210

probability, 28, 82, 136; see
correlations

problem solving, 9, 48, 53, 68,
113,119, 127, 132, 157; see
combinatorial; in perception,
225-32, 260

precedures, 109, 120, 126, 193,
207, 248 (inadequate), a kind
of knowledge, 258; ‘hard-
wired®, 129; activations of,
123, 126, 129; discoveting

properties of, 213f, see examin-
ing; for constructing or modify-

ing procedures, 120, 125, 199,
212; for using beliefs and infor-

mation, 119, 124, 127, 207,
210, 223f; see information,
interpreting, perception, pro-
grams

process-purpose index, see pur-
pose-process index

processes, 2—4, 104, 114, 116f,
122, 126, 196f; distributed,
245, 256; non-physical, 91,
112, 160, 181; suspended, 11,
119, 122, 126; see manipu-
lation, mental, parallel, sub-
processes

programming languages, 8, 20, 83,
98f, 164, 167, 181, 193, 196,
199; new kinds needed, 196ff,
205, 241, 269; see ALGOL,
BASIC, FORTRAN, LISP,
POP2

programs, 211, 214, 240, 249; as
lists, 201; as manipulable strue-
tures, 195, 201f; as mechanisms,
108, 253; can run backwards,
201; contain ideas and imple-
mentation, 109; explain possi-
bilities, 46, 195; partly Fregean,
partly analogical, 167; repre-
sented analogically, 156, 207 —
9 several embedded in one
structure, 207; see computers,
data-structures, flow-charts,
interrupting, parallel, pro-
cedures, recursion

proofs, 144, 161; of possibilities
and impossibilities, 43, 241;
using pictures, 151, 160;5ee
rigour, validity

properties, see universals

propositional symbolism, see
Fregean

pseudo-science, 57, 59

psychology, xii, 2, 5, 9, 18f, 25,
37,48, 51, 54,57, 63,74, 80,
136, 142, 147, 168, 176, 180,
195, 213; and conceptual
analysis, 36, 37, 64, 74, 851,
89,100, 142, 144, 161, 176,
191; see philosophy and
psychology; and repeatable

14



experiments, 58f; develop-
mental, 55, 61, 63, 100f, 257,
see philosophy and psychology

psychopathology, 122, 140f, 200,
251fF

psychotherapy, see therapy

public language, 180

pulleys, 149ff

purpose-process index, 114£, 122,
124,126, 137;see process-
purpose

purposes, 7,97, 114, 126, 237,
needn’t generate action, 120;
see goal, decisions, motive,
selecting

Pylyshyn, Z.W., 55, 90, 146, 157

quantifiers, 98, 161, 164

quantum physics, 28

questions: answering, see search-
ing, controlling searches; pre-
suppose concepts, 37, 39

questions v. theories, 37

racialism, xiv, 273

rational criticism of theories, see
comparison, criticism

rationality, 4, 16, 35, 37, 39, 47,
53f, 571, 120, 140, 168f, 174,
189, 195,222,929, 257, 262;
and subconscious processes,
35, see unconscious; concerned
with processes, 261f; in per-
ception, 222f 229; of theory
construction, 74f

reading, 116, 128, 218, 243

reasoning, 214; about mechanisms,
149ff, 153, 172; and non-
verbal symbolism, 34, 49f, 78,
144ff, 1541, 160, 169; may be
valid without being rigorous,
161; with symbols, 215, see
inference, rationality

reasons, 137; for actions, 122

RECITE, 203

reciting, fee counting

recognition, 132, 185, 190, 229,
232

records of processes, 129f, 132,

Index 301

247, 250 (lost records!); see
refrospective

recursion, 39, 132: mutual, 10,
14, 228, 234, see hierarchic

reductionism (see dualism), 9, 94,
106£, 112,232, 252f, 262 (and
AL)

refutability, see criticism, falsifi-
ability, laws

regress: of decisions, 125; of
explanations, 76f

regularities, see laws

rejecting science, 61

religion, 273; see god

repeatable experiments, 58; see
uniqueness

representation varieties of, 1671,
260f; of motives, 1191, 266;
see isomorphism

representations, 66, 118, 127, 134,
142, 146, 160, 165, 232; and
beliefs, 94; and conceivability,
42—44: and valid reasoning, 49,
145, 160; context-sensitive,
134:in perception, 217, 220;
need not be mental, 147, 1531,
157f, 215; of possibilities: see
generating; verbal and non-
verbal, 20, 34, 78,102, 118,
142, 146ff, 1581f, 168; see
analogical, trade-offs

representing: changes, 172, 174;
constraints, 172; impossible
abjects, 172; possibilities, 140,
142, 266; relationships, 1651,
170,172—4

resources, 56, 114f£, 120, 136,
244,254, 260; catalogue, 115,
121, 123,125,126, 129, 132f,
136, 201

retina: a collection of monitors,
129

retrospective analysis, 115, 132ff,
204, 2471

reversible actions, 2011

revolution in philosophy, 3—6,
270; and computing, 6—17,
270

rigour, 52, 54, 161, see validity
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rival theories, 51;see comparing

robots, xiii, 11, 55, 61, 72, 83,
94, 113ff, 136, 169, 181, 229,
237, 239f, 244 (conscious),
251 (combined), 263, 266 (free
will), 267 (emotions), 272;
may be given hallucinations,
263:see ethics

Roget, 87

routes, 125, 154f, 172

rule following, 180f; and concepts,
91

rules: for choosing rules, 120; of
thumb, 120 see semantic

RUNINSTEP, 198

Russell, Bertrand, 42, 48, 52, 98,
179, 232

Ryle, Gilbert, xv, 63, 84, 90, 135,
200, 211, 218

same way: systematically
ambiguous, 109

scales, see measurement, see vari-
ables

scepticism, 263f

Schank, R.C., 15,93

schemata, 63, 185, 217, 220, 229,
236f; see cues

schizophrenia, 237,251

schools, 191, see education

science-fiction, 95, 97

science and conceptual analysis,
99, 242; and human learning,
22f; and metaphysics, 26, 57,
58; and numbers, 34, see non-
numerical; and philosophy, 6,
83, 99, 142; and real possi-
bility, 41f; and rigour, 24, 52;
and the study of man, 16, 23,
81, 142, 2391, 242,253, 272,
factual aims of, 23; frontiers
of, 99f; historical aims of, 24f,
28, 29f, see content and form;
interpretative aims of, 26ff,
29f, 33, 45, 55;is cumulative,
26; methods of, 16, 73; not-
mative aims, 24; practical aims,
23, 535, pure v. applied, 17,
30ff; progress in, 25£, 35, 37—

41, 60; unsolved problems, 481;
fee aims, explanations, models,
philosophy, theories

searching for interprefations, 227—
9,234, 256; memory, 118, 131,
186, 190ff, 2051f, 229, 248

second-order purpases, 125

seeing-as, 223, 232, 240; see per-
ception

segmentation of images, 228—30

self-knowledge, 118, 121, 204,
207,214,244, 247 -9ff 2511,
269; imitations of, 118f, 122,
175, 204; see unconscious

self-modifying programs, 266; see
learning

self-reference in programs, 1671,
175; 285ff pastseript

self: concept of, 133

Selfe, Lorna, 184

semantic ambiguity, 165f

semantics, 1581, 160; and deriv-
ability, 50, ree validity; and
validity, 160f; of colour words,
161; of pictures, 42, 50, 147ff,
332

sense data, 104, 127, 157, 215,
217,220, 224, 247 (uncon-
scious), 257 (not “given™), 259
(like programs); analysis of,
220, 256; se¢ monitors, per-
ception, phenomenalism

sense organs, 118, 127, 215, 224

sense: as the structure of a pro-
cedure, 164; v. denotation, 42;
285ff postscript

sentences, 54, 94, 118, 146, 158,
173f, 228; 285ff postscript

sequences, see counting

serendipity, 114, 123, 126, 130f,
132f, 199§

serial/ parallel distinction irrelevant
at machine level, 135, 240

shallow art, 259

short-term memory, 115, 1221,
124, 130

side-effects, 121

Simon, H.A., 108

simulation, 17, 106, 108, 110,
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116,215,229, 239f 272; of
spiritual stuff, 108; see arti-
ficial intelligence

sleep, 251; sleep-walking, 243,
250

slogans, 29

Sloman, 42, 55, 94, 96, 110, 164,
176, 267

Sloman, Alison, 246

social science, xii, 2, 8, 16, 28,
59, 100f, 136, 178, 252: and
conceptual analysis, 85f, 91;
concepts, 84;see Andreski,
correlations, laws, statistics,
psychology, economics,
anthropology

social systems, conscious?, 246

sociology, 25

sounds, learning, 184f

space-saving representations, 171,
173; see trade-offs

special purpose monitors, 115,
128, 1301, 244

spiritual stuff, 105f

states v. processes, 88

statistics, see correlations, prob-
abilities

stopping conditions, 198f

storage allocation, 186

Strawson, P.F., 72

structural descriptions, 26, 34,
230

structuralism, 265

structure of symbols, relative to
use, 163

structures, 117, 163, 245 (chang-
ing); shared, 207, 212, 251; see
data-structures

studying computers, 1051

style in music, 35; in pictures,
220, 234f

sub-processes, 122ff, 2446,
250f, 268

subjectivity, 53, 60f, 128

successor, 193ff, 203, 205, 210;
see counting, see What’s

surveying possibilities, 32, 36

Sussman, G.J,, 12, 108, 114, 120,
201,214, 248

Index 303

Sutherland, N.S_, xvi, 110

symbiosis, 246

symbolic location, 182; see address-
ng

symbolism: new types needed,
134, 269; see applicative

symbols: development of, 2, 26,
38,134, 168, 174, 26%;in
computers, 7, 11, 18, 103ff,
127, 134, 142, 146, 167f, 173;
in philosophy, 77; in science,
33ff
— see manipulation, represen-
tations, concepts, reasoning

symmetry, perception of, 249

syntax: and semantics, 1 58f; of
pictures, 47 ; see grammar

synthetic apriori, 215

synthetic apriori knowledge, see
apriori, analytic

system building, 98

systems of relationships, 117

systems-theory, 8

tacit knowledge and theories, 84;
see knowledge, see concepts,
see unconscious

Tarski, 98

taxonomies, see typologies

teaching, 35, 144f (mathematics),
184, 191, 203, 249; concepts,
94f; theories, 35; see learning

technology, 3, 270f; see applied
philosophy, engineering, science
— practical aims of

temporary wotkspace, 115, 124,
200, 204, 249f (re-used), 253

theology, 11, 24

theorefical concepts, 262

theories about form and content
of the world, 24ff, 265; 44, 66,
106; in ordinary life, 265; and
concepts, 37, 78; explaining
laws, 28; explaining possibilities,
7f, 181, 26f, 46 (examples),
50f, 58f, 71;in science and
philosophy, 70; modify obser-
vations, 70f, 73; philosophical
and scientific, assessing, 18,
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T71f, 75¢€, 97, 106, 214, 226,
2541, see comparing; pre-
suppose problems, 74; v. ques-
tions, 37; see explanations

theory-building tools, 18, 226,
265, 269; see concepts, see
symbols

therapy, xii, 2, 122, 141, 252,
269f, 271n

thesaurus, see Roget

thinking of possibilities, 37; see
changing the world; see
generating

thinking tools, 64

thought-experiments, 16, 106,
153f

topology, 258, 261; see geometry

Toulmin, Stephen, 50, 162

toy-worlds in A.L., 1§, 238-9

toys, 133, see computers as toys

trade-offs, 16974, 195 205,
207,210,212, 223, 248, 259
(in art), 262 (and rationality)

transcendental deductions, 71f,
79 (don’t work)

trial and error, 126, learning is
slow, 255

truth, 45, 60, 72, 95, 147, 158,
170, 214; 2854f postseript; and
possibility, 37

typologies, criticising, 54

unconscious mental processes
and states, 18, 35, 42, 85, 90,
94, 133, 154, 181, 185f, 190,
220, 224, 227§, 237, 24252,
251 (in robots), 253, 257; pro-
cesses in science, 35, 61, 75;
see tacit, inaccessible, conscious

understanding v. knowing, 35, 36ff,
42,47, 66, B7; see congceivable

unexpected: coping with, 127ff,
137—40, 196; see interruptions

unexplained possibilities, 48, 153f,
178

unfalsifiable scientific theories, 57

uninterruptable processes, 126

uniqueness, 59, 82, 110, 266

unity of mind, 237

universals, 264—6; see concepts,
general concepts; v. particulars:
see form v. content

unnamed concepts, 93 .

unpredictability, see computers

unsolved problems, see memory

unverbalised, see tacit

uses of knowledge, 94, 217-223
(in perception), 254, 257; see
knowledge

utility, 120

validity, 35, 49, 66f, 152, 157,

249 (consciousness of), 261;

explaining it v. proving it,
148ff, 158ff, 160f; a semantic
concept, 157, 160f; definition
of, 158, generalised, 160; with-
out rigour, 161 ;see analogical,
reasoning, logic
values, see ethics
variables, 3, 12, 16; see correlations
verbal: inferences, 148f, 158ff;
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