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Numerical notation systems are indexed alphabetically by name of system (e.g., “Aramaic numerals”).
Number words are indexed under “lexical numerals, Language-name” (e.g., “lexical numerals, English”).
Writing systems are indexed under “writing system, Script-name” (e.g., “writing system, Greek”).

abacists 123, 147, 220
abacus 97, 104, 115—6, 123—4, 144, 147, 182, 218,
220, 259, 264, 266, 269, 315
Gerbert’s abacus 220
ghubar 218
Greco-Roman 266
Inka 315
pebble-board 97, 104, 144
and Roman numerals 115-16, 124
schety 182
soroban 264
suan pan 259, 264, 269
Abaj Tabalik 288
Abbasid caliphate 219, 403
Abraham ibn Ezra 159, 184, 216, 237
abstract numbers 18, 237
abugida See alphasyllabary
Abusir papyri 43, 47
Achaeans 64
Achaemenid Empire 73, 76, 86, 83, 92, 142, 249,
256-8, 413
acrophonic principle 102-3, 107-8, 128, 435
Adab al-kuttib 215
Adair, James 348
additive principle 12, 3712, 384, 387, 389, 392,
395-0, 405, 425, 432, 435
definition 12, 435
extendability 3712, 395—6
Adelard of Bath 120, 223

Aegean numerical notation systems
See Linear A / Linear B numerals

Afro-Asiatic languages 319

Agabo 152

Agora (Athens) 100, 142

Agrippa of Nettesheim 354

Ahar stone inscriptions 197

Akinidad stela 52, 53

Akkadians 71, 243—4, 248

Akko 76

aksharapalli numerals 205, 210-13

Aksumites 153

Albelda (Logrono), Spain 219

al-Biruni 170

Alexander the Great 143, 388

Alexandria 153, 192

Alexandrine conquest 252, 258, 413

Alexandrine period 104, 143, 192

Algorismus vulgaris 221

algorithmists 123, 147, 221

al-Jahiz 215

al-Khwarizmi, Muhammad ibn Misa 128, 166,
214, 217

al-Mansur (Abbasid caliph) 214

al-Moktadir Billdh (Abbasid caliph) 350

alphabet 75, 92, 157, 187, 435 See also writing
system

alphabetic systems 35, 67, 132, 133-87, 222, 387,
395, 413, 424-5, 428
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alphasyllabary 133, 152, 189, 256, 435
alphasyllabic numeration See Indian
alphasyllabic numerals
Alphonsine tables 169
al-Sijzi 214, 218
al-Sali 215
Altaic languages 280
Altintepe 64
al-Uqlidisi 215
al-Ya'qabi 214
Amenhotep IIT 41
Ambharic language 152
analogy vs. homology 23—4, 432
Anatolia 63—4, 72
Ancient Letters (Manichaean) 878
Andalusia 219
Antioch 216, 221
Anyang (Shang capital) 259
Anza stela 152
Apollinius 144
Agqaba 78
Araba 80
Arabia 68, 78
Arabic abjad numerals 91, 118, 127, 133, 146,
14951, 162—7, 169, 171-2, 213, 215, 21718,
318, 328, 3578, 403, 411, 414
decline and replacement 1656
diffusion and transmission 149—s1
fractions 165—6
functions 165—7
origins 162—5
Arabic positional numerals 91, 118, 147-8, 166,
185—6, 213, 215, 227, 309, 324-38, 384, 403,
408, 412, 416, 425, 428
influence on African systems 3258
Arabico-Hispanic numerals 94, 127-9, 426
Arad 5o, 52, 73
Aramaeans 701, 73, 78, 158
Aramaic language 71, 73, 83
Aramaic numerals 50, 65, 67-8, 70—4, 83, 86,
91-2, 96, 156, 248—9, 258, 377, 406,
411, 413
diffusion and transmission 72, 74, 413
functions 73—4
origins 71-3, 406, 411
Archimedes 144
Ardubarius See Aryabhata
Argos acrophonic numerals 94, 102, 132
Arifmetika 182
Aristarchus 138
arithmetic 2, 30-1, 47-9, 53, 55, 74, 92, 97, 104,
115, 117, 138, 144, I50—1, 159, 165—6, 170,
214-15, 220-2, 251, 268, 295, 315, 324, 337,
346, 431
with Arabic abjad numerals 165
with Arabic positional numerals 166, 21415
with Aramaic numerals 74

with astronomical fractions 170
with Egyptian demotic numerals s5
with Egyptian hieratic numerals 47—9
with Etruscan numerals 97
with Greek acrophonic numerals 104
with Greek alphabetic numerals 138, 144
with Hebrew alphabetic numerals 159
with Levantine systems 92
with Maghribi numerals 165
with Meroitic numerals 53
with Roman numerals 115, 117
with Western numerals 220—2
with zimam numerals 150
See also abacus; computational technologies;
finger-reckoning; tallying
Atjabhad See Aryabhata
Armenia 145
Armenian numerals 173—s5, 1856, 225, 406, 413,
416, 426
decline and replacement 175, 225, 426
ars notaria 351
Arte del Cambio 123
Aryabhata 177, 2059
Aryabhata’s numerals 205-9, 379, 3812, 394, 411
Aryabbatiya 205
Asia Minor 646, 68
Asoka 83, 188—9, 192
Assyrians 65, 70-1, 76, 248, 257
Assyro-Babylonian common numerals 44, 63,
65, 71-2, 91, 229, 245, 24751, 2546, 258,
371, 377, 387, 395, 409, 411, 416, 422
astrolabe 150, 183
Astronomia 183
astronomical fractions 167—70, 185
Athens 99, 102, 104, 1423, 105—6
Augsburg 125
Augustan period 111-12
Aurelian (Roman emperor) 78
Austria 223—4
Axial Age 424
Aymara 316
Aztec, Aztecs 284, 289, 300
Aztec numerals 225, 285, 300—2, 305, 368, 381-2,
384, 390, 402, 405, 419

Babylonia, Babylonians 194, 248, 252, 254, 257,
289
Babylonian positional numerals 11, 167, 229,
248-55, 3678, 377, 379, 3812, 387-9,
402, 416
origins 250—1, 402
use in mathematics 251—2, 388
Bactria 192
Bagam numerals 325-6
Baghdad 166, 214, 217, 219
Balinese numerals 200
Bambara numerals 309, 317-19, 368, 373, 418—20
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Bamum numerals 322—4, 325, 370, 3812, 384—5
mfemfe variant 323, 381—2
Bangka 195
Bangladesh 198, 212
bar-and-dot numerals (Mesoamerican) 225,
284—97, 301, 368, 376, 380—22, 401, 416, 419
decline and replacement 290, 401
origins 287-8, 419
quasi-positional 290-7, 381—2
Rule of Four 368, 376
use in mathematics 295—-6
base (numerical) 4, 435
Basingstoke numerals 350—2
Bede 146
Belize 284
ben Gerson, Levi 169
Bengali numerals 198
Benin civilization 328
Berber numerals 319—21
Berlin Papyrus 49
Bété numerals 326
bhutasamkya 195
Bianco, Jean 3423
bisexagesimal numeration 229
blended systems 222, 411, 435
Bodra, Lako 335
Bogazkoy 64
bolorgir 173
Bonampak mural 293
Borges, Jorge Luis 430
Borough, Christopher 182
boustrophedon 67, 99, 107, 134, 435
Brahmi numerals 56, 67, 84, 115, 146, 189—97,
204, 208, 212, 226, 267, 335, 373, 3812,
406, 408, 412, 416, 419, 424
diffusion and transmission 192-3, 204, 412
origins 191, 406
transition to ciphered-positional 193—7
Bronze Age 58
Bruges 354
Buddhism 88, 197, 2023, 268, 273, 275
Bulgaria 1801
bullae 234—5
Bungus, Petrus 125
Biirgermeisterbuch (Frankfurt) 124
Burma 212
Burmese numerals 200
Byzantine Empire 118, 147, 165, 172, 181, 185
Byzantium 86

Cairo 150
caldéron 129
calendars 36, 46, 126—7, 129-31, 159—60, 195,
233—4, 270, 273, 280, 285—99, 302, 307-8,
313, 3312, 353
Chinese 270, 273
Egyptian 36, 46

473

European 1267, 129-31, 353
Hebrew 159-60
Indian 195
Indus (Harappan) 331—2
Inka 313
Kitan 280
Mesoamerican 285-99, 302, 307-8
Mesopotamian 233—4
calendar numerals 94, 129-31
Cambodia 212
Cameroon 322, 32§
Canaan 254
Canhujo-daro 332
Cantonese language 280
capacity system submultiples See Horus-eye
fractions
capitalism 126, 225, 426—7, 433—4
Cardano, Girolamo 354
cardinal numbers 4, 435-6
Caria 55, 134, 140
Carmen de algorismo 221
Carolingian Renaissance 118
Carthage 76, 319
Cascajal block 287
Cecil, William (Lord Burghley) 124
centesimal numeration 435
Central Asia 68
Central Asian systems 199
Chamberlain, Basil Hall 338—40
Changan (China) 275
Char Bakr 167
Cherokee numerals 27, 226, 309,
3435, 358, 365, 381-2, 384—5,
395, 4034
Chickasaw numerals 348
chikusaku 267
Chilam Balam 290
Childe, Gordon 14
China 197, 202, 262, 273, 275, 281-2, 333, 403,
409, 422, 426
Chinese classical numerals 177, 191, 202,
227, 260, 269-78, 281, 283, 336, 340,
370-2, 378, 3802, 403, 409, 411,
4156, 428
diffusion and transmission 273, 277, 281, 336,
340, 403
modern persistence 409, 415-16, 428
positional variants 260, 270, 283, 381-2,
403
variant forms 2738
Chinese commercial numerals 260, 269,
277-80, 283, 372, 411
Chinese counting-rod numerals 264—70, 269, 283,
365, 3767, 379> 389, 411, 416, 419, 425
diffusion and transmission 267, 269
origins 266, 419
Chinese language 262
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Chioggia 98
Chisanbop finger computation 380
Ch’olan languages 293
Christianity 81, 321, 355-8, 405
Chronica maiora 351
Chronicon Paschale 206
chronograms 119, 159, 166—7, 196, 210, 224, 413,
435
Chrysostomus, Johannes 224
chunking 15, 376-9, 435
cifre chioggiorte 98
ciphered principle 11, 48, 133, 142, 168, 368, 378,
389, 393, 396, 421, 425, 432, 435-6
ciphered-additive systems 12-13, 75, 146, 165,
185-7, 374, 382-3, 384, 388, 390-1, 3935,
397, 424
ciphered-positional systems 12-13, 193—s, 378,
382—4, 388, 3901, 393—4, 397, 424, 425, 428
Cistercian numerals 350—4, 3712, 410
Codex Cospi 289
Codex Fejervary-Mayer 289
Codex Kingsborough See Kingsborough Codex
numerals
Codex Mariano Jimenez 307
Codex Puteanus 119
Codex Reginensis 119
Codex Selden 289
Codex Sierra 302
Codex Telleriano-Remensis 301
Codex Urbinas Latinus 146
Codex Vigilanus 219, 223
Codex Vindobonenisis 795 155
Cédice de Santa Marfa Asuncién 303
Cédice Vergara 303
cognitive psychology 14
coins See money
Cologne 224
colonialism 225, 309, 316, 347, 384, 389, 402,
405, 420, 425—6
Columna rostrata 112
Commentary on the Sentences of Peter Lombard
122
Commission on Inupiat History, Language and
Culture 347
comparative ethology 15
comparativism 6-8
composite multiplicands 370-1
computational technologies 18, 124—6, 21516,
218, 220, 234—5, 242, 264, 266—7, 2689,
338, 3468, 348, 37980, 315, 4067, 412,
417, 433
apices 220
body counting 18
bullae 2345
chikusaku 267
Chisanbop 346, 380
dust-board 215-16, 218, 412

electronic 407
finger reckoning 215, 379-80, 417, 433
ketsujo 338
kitib al-takht 215
LoDagaa cowrie shells 18
sangi 267
tables of squares 242
takht 218
See also abacus, Chinese counting rods,
tallying
conciseness 395, 397—9, 402, 432
concrete counting 18, 234, 237
consonantaries 70, 81, 89, 319, 435
conspicuous computation 112
Constantinople 147, 182
constraints 6, 404, 431
Continuity Principle 362
Coptic language 148, 151
Coptic numerals 44, 54, 56, 145, 148—9, 185-6,
225, 369, 405, 411, 416
Copts 14950, 153
Cordoba 219
counting board See abacus
cowrie shells 18
Cretan hieroglyphic numerals 34, 43,
58—61
Crete 56, 98
Croatia 178
cryptography 39—40, 216, 410
cryptoquantum numeration, Maya 307
cultural evolution 401, 419—20
cultural identity 187, 408—9
cumulative principle 11, 22, 142, 368, 374, 376-8,
384, 3889, 391, 393, 394, 405, 425, 432,
4356
definition 11, 435-6
cumulative-additive systems 12—13, 1446, 3724,
382—4, 38897, 422, 424
cumulative-positional systems 12-13, 3823,
387-8, 3907, 394
cursive 44, 47, 90—1, 111, 118, 145, 149, 172-3,
349, 412, 418, 436
definition 436
effect on system development 91, 412
Cushing, Frank 347-8
Cypriote syllabic numerals 34, 65-6, 72, 96
Cypriote tallies 329-30
Cyprus 58, 63, 65—6, 329-31
Cyrenaic numerals 1001
Cyrene 100-1
Cyrillic numerals 146, 1802, 185-6, 225, 364,
366, 369, 375, 416, 426
decline and replacement 182, 225, 426
divergence from Ordering Principle 364, 375

da xie shu mu zi numerals 277, 410

Dadda III 194
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Damascus 76, 78—9

Damerow, Peter 236—40, 243, 408

damgalu numerals 3578

Daodejing (Tao Te Ching) 266

Dark Age (Greece) 63

Datini, Francesco 223

Dawei, Cheng 276

De calculatione 223

De inventione litterarum 184

De numeris 354

De occulta philosophia 354

de Sacrobosco, John 221

De subtilitate libri XXI 354

De temporum ratione 146

de Villa Dei, Alexander 221

Dead Sea Scrolls 156

decimal numeration 436

Decourdemanche, M. J. A. 355-8

Dehaene, Stanislas 17, 29

Deir el Medina 47

Dengfeng County (China) 266

denotation 2, 30-1

determinism 6

Devanagari numerals 198

Devendravarman 197

dewani See Siyaq numerals

Dhyana text 88

diachronic analysis 7, 32, 360-1, 380—401,
418, 432

diacritic 436

Diela 280

Distance Numbers (Maya) 291

divination 210

Djaga people 329

Djamouri, Redouane 262

Dogon people 328

Dravidian languages 201-2, 204, 330

Dresden Almagest 183

Dresden Codex 291, 295, 297—9, 307

Duixiang siyan zazi 269

Dunhuang (Gansu province) 270, 273

Durandus of Saint-Pourcain 122

dust-boards 166, 215, 412

Early Dynastic period (Mesopotamia) 236, 238,
242, 244, 407

East Asian systems 259-83, 359, 366, 418,
425

East Germanic languages 154

Easter Island 342

Easter Island numerals 342—3

Eastern Roman Empire 145-6, 185 See also
Byzantine Empire

Ebla 245, 248

Eblaite numerals 2447, 422

Edessa 80-1, 160

Eghap people 325

Egypt 49, 55, 64, 68, 71-3, 79, 149-51, 163, 333,
4056, 417, 419, 422, 424
Egyptian demotic numerals 34, 40, 49, 54—6, 73,
140-1, 192, 405—6, 413, 416
decline and replacement 56, 405
diffusion and transmission 556, 140-1
functions 54, 55
origins 49, 54
use in mathematics 40, 55
Egyptian hieratic numerals 34, 40-9, 66, 73, 79,
91, 156, 192, 3812, 384, 403, 412—13,
415-16, 418
diffusion and transmission 49, 413
fractions 46
functions 41, 43—4, 48
multiplicative 42, 467, 403
origins 41, 44, 468
relationship with hieroglyphs 39-42, 46-8
use in mathematics 40, 467, 49
Egyptian hieroglyphic numerals 3444, 66,
71—4, 91, 96, 109, 238, 248, 333, 368, 373,
376, 381-2, 384, 408, 412, 415—19
comparison to hieratic 39—42
cryptographic ciphered numerals 39, 40
decline and replacement 44, 47, 417
diffusion and transmission 39, 40, 43—4, 71—4
fractions 42—3
functions 40—2
multiplicative 41—2
origins 35-8, 419
Egyptian language 35, 37, 148
Egyptian Mathematical Leather Roll 49
Elagabalus (Heliogabalus) 115
Elamite language 258
Elements 147
Elephantine 71, 73
Elizabeth I (English monarch) 124
El Portén 288
emporion 141
England 124, 130, 133, 2235, 351
Englund, Robert 239—40, 408
Epidaurus numerals 94, 132
epigraphy 436-7
episemons 134
Eratosthenes 253
erkatagir 173
Ethiopia 133, 148, 152—4, 169
Ethiopic numerals 54, 145, 148, 152—4, 186, 282,
371, 416
Etruria, Etruscans 93, 96—7
Etruscan “abacus-gem” cameo 97
Etruscan numerals 62, 67, 76, 94-8, 100, 103—4,
11314, 132, 364, 373, 376, 379, 380, 388,
405, 419—20
decline and replacement 97-8, 388, 405
origins 95-8, 103, 419—20
Euclid 147
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Euphrates River 254 Gansu corridor 273
Evans, Arthur 58 Gaon, Saadia 158
Exchequer 126 Garamond, Claude 224
extendability 31, 371, 387, 3959, 402, 432 Garni 1745
Gbili (Kpelle chief) 327
Fairservis, Walter 331—2 Geertz, Clifford 9
Faliscan language 96 Ge’ez language 103, 108, 152
Fara (Suruppak) 242 gematria 159
Fara period 238 Genoa 221
Farsi language 86, 91 Georgian numerals 177-8, 185—6, 225, 392, 406,
Fasti Danici 131 413, 416, 426
Faye, Assane 327 Gerbert of Aurillac (Pope Sylvester II) 123, 220
Fenghuangshan, Hubei province 266 Germany 124, 127, 130, 133, 223—4, 354
Fez numerals 151, 165, 171-3, 1856, 378, 410 Ghadames 319—20
Fibonacci (Leonardo of Pisa) 221 ghubar numerals See Maghribi numerals
figure indice, “Indian figures” 216, 219, 221 Gilcrease Museum (Oklahoma) 343
figure toletane, “Toledan figures” 216, 221 Girsu 244, 250
fingers, finger-reckoning 116, 215, 346, 379-80, Glagolitic numerals 146, 178-80, 1856, 225, 364,
417, 433 375, 426
Flanders 184 decline and replacement 180, 426
Florence 123, 222, 410 divergence from Ordering Principle 364, 375
fractions 362—4 Goldenweiser, Alexander 6
Arabic abjad numerals 165—6 Goody, Jack 18
Aramaic numerals 71 Gothic language 154
astronomical (sexagesimal) 167—70, 253, 388 Gothic numerals 145, 154—6, 185—6, 388
Aztec numerals 302 Grabaciranibandhana 209
Babylonian numerals 388 Grantha numerals 199
Berber numerals 319 graphemes 3, 19, 195, 218, 365, 436
Chinese counting-rod numerals 265 Greco-Roman period (Egypt) 44
Cretan hieroglyphic numerals 59 Greece, Greeks 76, 93, 98—9, 102—4, 108, 1425,
Egyptian hieratic numerals 46 223, 351-2, 4078
Egyptian hieroglyphic numerals 42 Greek acrophonic numerals 3, 62, 94, 96,
Fez numerals 171 99—106, 128, 132, 134, 139, 141—2, 144—5,
Greek acrophonic numerals 104, 139 246, 392, 4078
Greek alphabetic numerals 139, 141 archaic variants 94, 100—2
Horus-eye fractions 42-3, 363 arithmetic with 144—5, 407
Linear A numerals 57 decline and replacement 104~
Phoenician numerals 75 diffusion and transmission 103
proto-cuneiform numerals 231 epichoric variants 1002
Roman numerals 11516, 125 fractions 104, 139, 141
Sogdian numerals 87-8 functions 100, 103, 105, 144, 408
Syriac alphabetic numerals 160 origins 103
Texcocan line-and-dot numerals 303 use with abacus 104, 144
unit-fractions 42, 139, 437 Greek alphabetic numerals s4-s, 62, 67, 76-7,
Western numerals 224 79, 82, 86, 115, 117-18, 126—7, 134, 138—47,
France 121, 223—4, 353—4 151-7, 164, I71-2, 178—9, 181, 1856, 192,
Frankfurt 222 208, 253, 258, 317, 352, 364—6, 369, 372, 375,
frequency dependent bias 404, 408 381-2, 388, 397, 405, 411, 413, 41617, 424
Fula (Adama Ba) numerals 326—7 abacus 144
Fula (Dita) numerals 326 arithmetic with 144—5
Funes, the Memorious 430 decline and replacement 142, 147
diffusion and transmission 142, 145-6, 151,
Galton’s problem s 155—7, 172, 178—9, 181, 424
Ganda 329 episemons 134, 142
Gandhara 83 fractions 139
Ganga dynasty 189, 196 functions 144—5
Ganges River 198 hasta 138, 365
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modern persistence 147, 411
Ordering Principle in 364, 369, 375, 413
origins 55, 134, 140—1
positional variants 253, 381—2
Greek language 65
Greenberg, Joseph 7, 361, 375
Griffith, E Ll 52, 53
Guaman Poma de Ayala, Don Felipe 315-16
Guatemala 284, 289, 296
Guitel, Geneviéve 10-11, 29
Gujarati numerals 198
Gupta Empire 84, 86, 198, 205, 413-14

Hadramauti language 107
Halicarnassus 140, 142
Hammurabi 255
Han Dynasty 264, 273
Hangzhou numerals See Chinese commercial
numerals
Hao (China) 262
Harappan civilization 189, 330, 333
Harappan numerals See Indus numerals
Haridatta 209
Harris Papyrus 44, 45, 47
Harris, Marvin 24, 28
Harvard University 126
Harvey, Herbert 303, 307
hasta 138, 148, 365
Hastivarman 196
Hatra 80
Hatran numerals 68, 69, 801, 86, 377, 413
Hattusha 255-6
Hau, Kathleen 321—2
Hebrew alphabetic numerals 133, 145, 149, 156-9,
185—6, 225, 409, 411, 413, 416
origins 156—7
positional variants 158—9
Hebrew hieratic numerals s0—2
Helcep Sarracenicum 120
Hellenistic period 132, 144
heng and zong registers 264, 278
Henry VIII (English monarch) 224
heqat 46
Hermann of Carinthia 183
Herodianic numerals See Greek acrophonic
numerals
Herodotos 144
Hibeh papyrus 1423
hieroglyph 34, 436
Hieroglyphic systems 34—67, 132, 376, 387, 395
hisib abjad 162
hisib al-djummal 166
hisdb al-ghubar 216-18
hisdb al-hindi 166, 213-15, 218
hisdb al-qalam al-Fisi 171
hisib al-iigid 165
Histoire comparée des numérations écrites 10

Hittite cuneiform numerals 229, 255-6

Hittite hieroglyphic numerals 34, 43, 63—4, 71,
96, 255—6, 368, 406, 422, 424

Hittite language 63

Hittites 63—4

Hmong See Pahawh Hmong numerals

Ho (Bihar province) 335

Homiliae 224

homology 23—4

Honduras 284

Hong Kong 269, 280

Horus-eye fractions 42-3, 363

huraf al-zimam 149

hybrid systems 1213, 70, 113, 132, 181,
257, 368, 378, 392, 394, 396, 431,
4356

Hypsicles 168

Iberian peninsula 128
Ibibio-Efik people 321
Ibn al-Banna 173
Ibn al-Nadim 350
Ibn ‘Isa, Ali 350
Ibn Khaldun 151, 173, 218
Iceland 121, 223
iconicity 18
ideograms 63, 88, 235, 436
Ifrah, Georges 29-30
Imazighen See Berber numerals
imperialism 112, 359, 388, 4045, 425-6 See also
colonialism
implicational regularities 36770, 373
Inam gishur ankia 252
India 84, 166, 193—4, 197-8, 202, 212, 254, 420,
424, 426
Indian alphasyllabic numerals 20513,
413
Indian numerals 166, 196—200, 253, 266-7,
3812, 384, 408, 411-2, 414, 416
Indo-European languages 63
Indonesia 216
Indus numerals 191, 309, 330-3, 373, 376—7, 393,
418—20
Indus Valley 166, 191, 198, 330, 333, 363, 419, 422
Inka Empire 312
Inka numerals 8, 225, 309-17, 358, 368, 373, 405,
418-19
abacus 315
prohibition of use 316
status as numerical notation 312—15
See also khipu
interexponential structure 11-12, 364, 368, 375,
381—4, 388, 397, 411, 431, 436
definition 11-12, 436
Ifupiaq language 345
Ifiupiaq numerals 226, 309, 344-7, 3767,
3802, 384, 409
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Ionia 55, 140-1 ketsujo 338
Tonian numerals See Greek alphabetic keutukly numerals 355

numerals Khafaji 230
Iran 68, 74, 86, 161 Kharosthi numerals 68—9, 83—4, 377
Iranian languages 87 Khasekhem 38
Iraq 86, 161, 254 khipu 21, 310-12, 315, 338
Iron Age 52 See also Inka numerals
Islam 88, 92, 146, 166, 215, 218-19, 403 See also khipukamayuq 312, 315

Muslims Khirbet el-Q6m ostracon 157
Israel 52, 159 Khmer numerals 200, 227
Italic systems 35, 66—7, 93-132, 377, 407, 418 Khorsabad 245
Italy 93, 956, 102-3, 105, 109, 118, 129, 147, 216,  Kingsborough Codex numerals 302, 3056, 372,

221, 223—4, 403, 419, 420 3812, 384

Kitab al-Fibrist 350

Jackson, George 341 Kitab al-fusil fi al-hisib al-hindi 215
Jacobites 161 Kitab al-mw'allimin 215
Jains 212 Kitib al-takht 215
Janneus, Alexander 157 Kitan language 280
Japan 225, 267, 269, 338, 407, 409 Kitan numerals 260, 275, 277, 280-1, 283
Japanese numerals 340 Kluge, Theodor 7
Java 212 Kobel, Jacob 124
Javanese numerals 200 Korea 409
Jebel Aruda 235 Kotakapur 195
Jemdet Nasr 230 Kpelle numerals 326—7
Jesuits 276, 426 Krakow 182
Jews, Judaism 50—2, 149—50, 1569 See also Kroeber, Alfred 27-8

Hebrew alphabetic numerals Kuhn, Thomas 29
Jjiaguwen 259 Kululu lead strips 64
Jiahu, Henan province 262 Kunitzsch, Paul 218
Jin Dynasty 2812 Kusumapura (Bihar) 205
Jiushao, Qin 267
Jiuzhang suanshu (Nine Chapters on the La Mojarra stela 287

Mathematical Art) 268 La Venta 287
John of Basingstoke (John of Basing) 350—2 Lachish so
Johnston, Alan 100-3 Lake Van 174
Judaean weights 51 Lam Lay-Yong 266
Judah 52, 73, 157 Lamasba tablet 115
Jurchin people 267, 275, 281 Landa, Diego de 295
Jurchin numerals 260, 281-3, 277, 381-2, 387, Landndmabék 121

395, 409 Lanfranco 222

Lao numerals 200, 338

Kadesh-barnea so—2 Late Period (Egypt) 54, 413
Kahun Papyrus 44—, 47, 49 Latin alphabetic numerals 146, 1836
Kaiyuan period 197 Latin language 105, 216, 369, 427
Kaiyuan zhanjing 275 Layard, A. H. 71
Kakrovik, Alaska 344 Lebanon 161
Kalacuri era 194 Leigh, Howard 307
Kalibangan 332 Lelang (Pyongyang), North Korea 273
Kamara, Kisimi 323 Leonardo of Pisa (Fibonacci) 123, 221
Kannada numerals 199 Letoon 105
Kante, Souleymane 327 Levant 52, 68, 70-1, 73-6, 78, 157, 405,
Karatepe inscription 75 411
Kartir 86 Levantine systems 35, 44, 52, 65—92, 106, 132,
katapayadi numerals 205, 20911, 3812, 411 248, 258, 3767, 388
Kenadiid, Ismaan Yuusuf 327 diffusion and transmission 68, 70, 91—2
Kensington Rune Stone 131 origins 35, 44, 52, 68, 258
Kerala, India 202 Lex de Gallia Cisalpina 112
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INDEX 479
lexical numerals 3—4, 7-8, 10, 17, 20, 22, 361, Luwian language 63—4, 105
364—7, 369, 374—5, 378-80, 409, 414, 436 Luwian numerals See Hittite hieroglyphic

Arabic 349 numerals

Aramaic 70-1, 74, 86 Lycian numerals 65, 76, 103, 105—7

Armenian 174

auditory aspect 20, 366, 375 Macedonia 178

Bamum 322 macrohistory 25, 422—9

Cherokee 343 Madrid Codex 307

Chinese 262, 273, 277 Maghreb 172, 2179, 318

Coahuilteco 367 Maghribi numerals 151, 198, 216-18, 412, 416

definition 3, 436 magic number 7+2 14, 378

Eblaite 246 magic squares 175

Egyptian 35—7 Magna Graecia 98

English 22, 378 Magnitskii 182

Etruscan 94, 96 Mahrnémag 89-90

Georgian 177 Malabar Coast 212

German 10, 375 Malayalam language 212

Gothic 155 Malayalam numerals 201—4, 371, 381—2, 409, 416

Greek 100, 138—9, 366, 375 Malcolm, Captain L. W. G. 325

Hebrew so Maldives 204

Ifupiaq 345 Mali 317

Jurchin 409 Mama, Nji 322

Latin 109, 111, 242 Manchu people 280—2

Maya 288, 2989, 414 Mandarin language 283

Mende 325 Manding language 327

Middle Persian 86 Manding numerals 326—7

Nabataean 79 Mani 89

Nepali 211 Manichaean numerals 68—9, 89—90, 92

proto-Dravidian 333 Mankani copper plate 194~

quasi-lexical numerical notation 262, 283 Mao Zedong 277

relation to Ordering Principle 365, 369, 374 Marathi numerals 198

Sanskrit 196, 207, 273 Mari 248, 253—4, 387

Slavic languages 180 Mari numerals 229, 254—s5, 387

Slavonic 366 Mari Schad Ormizd 89

Sogdian 87 Maronite Christians 161

Sora 367 mathematics 4, 2930, 402, 417, 436 See also

Sumerian 2367, 242, 244, 248 arithmetic, computational technologies

Turkish 88 Mauryan Empire 1912, 406

Ugaritic 248 Maximus Planudes 147
Li Shou 259 Maya civilization 194, 284—s5, 299—300
Liao Dynasty 280 Maya head-variant numerals 297-9, 308, 368,
Liber Abaci 221 394, 414
Liber Mamonis 183, 216 Maya numerals See bar-and-dot numerals
Linear A numerals 34, 43, 56-8, 321, 406, 408, 422 Mende language 323, 366
Linear B numerals 34, 43, 58, 613, 956, 255, Mende numerals 226, 323-s5, 366, 371, 381—2,

406, 422 3845

linen lists (Egypt) 37, 39 Mercedarian friars 316
ling sign 276 Meroe 52, 54
literacy 224, 226, 424, 427 Meroitic numerals 52—4, 66
Livro de Virtuosa Bemfeitoria 223 Mesoamerica 284, 401, 419
LoDagaa people 18 Mesoamerican calendar 2907, 299, 307
logogram 35, 56, 61, 281, 436 Mesoamerican systems 31, 284—308, 359, 377,
logosyllabary 322 379, 410, 418
Long Count (Maya) 287, 290, 292, 294 Mesopotamia 68, 72, 73, 86, 163, 169, 228, 237,
lost-letter theory 101, 114 241, 243, 2478, 256, 258, 313, 333, 388,
Lower Egypt 49, 55, 73 406-9, 412, 419, 422, 424, 436
Luoyang 263 Mesopotamian systems 228—s8
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Mesrop Mashtots 173—4 Moscow School of Mathematics and Navigation
Methen 40 182
Methodius 146, 178—81 Moso See Naxi numerals
Metonic cycle 131 Mozarabs 1712
metrology 239—40, 436 multiplication 18
Mexican dot-numerals 299—300 multiplicative principle 11, 73, 84, 435-6
Mexico 288, 402 definition 11, 436
Mexico City 129 multiplicative-additive systems 12-3, 368, 3712,
mfemfe numerals See Bamum numerals 374, 378, 382—97, 425
Miao people 275 cognitive factors 3907
Microcosmographia 122 composite multiplicands 371
Middle Formative Period (Mesoamerica) decline and replacement 388—9
287—9 phylogenetic analysis 3857
Middle Kingdom (Egypt) 42, 49 structure 368, 374
Middle Persian language 86, 89 transformation of 384—7
Middle Persian numerals 68—9, 80, 86—7, 3812, Munda languages 334—s5
384, 412 Munshi numerals 328
cursive reduction 87, 412 Muqaddimah 151, 218
Middle Persian period 9o Muslims 118, 149—50, 172, 318 See also Islam
Midrash 159—60 Muziris 192
Milesian numerals See Greek alphabetic Mycenae, Myceneans 63—4, 95
numerals Mycenean numerals See Linear B numerals
Miletus 63, 134, 140 Mysticae numerorum significationis 125
Miller, George 14, 378
mina 71 Nabataean numerals 68, 69, 78-80, 92, 107, 158,
Minaea, Minaeans 107-8 213, 377, 413
Ming Dynasty 269, 276, 278, 282 Nagari numerals 213, 218, 227
Minoan numerals See Linear A numerals Nahuatl language 300, 302
Minoans 57, 408 Nana Ghat 190
Mixe-Zoquean languages 299, 380 Napier, John 269
Mixtecs 289, 299—300, 302 Narmer mace-head 38, 112, 420
Mochica 311 Nasik Cave 190
Mohenjo-daro 332 Natural History 110
Mommsen, Theodor 101, 114 natural numbers 10
money 30-1, 412, 427, 434 Naukeratis 55, 141
alphabetic numerals 142—3 Naxi language 333
Arabic abjad numerals 165 Naxi numerals 309, 333—4, 419
Arabico-Hispanic numerals 129 Negev 73
Brahmi numerals 189 Nemea acrophonic numerals 94, 102, 132
Chinese numerals 266-7, 273, 279 Neo-Babylonian empire 76
Cyrenaic numerals 101 Neo-Hittite kingdoms 63, 656, 71—2, 105
Etruscan numerals 95—6 Nepal 198, 212
Greek acrophonic numerals 100-1, 104 Nepali numerals 198
Greek alphabetic numerals 147, 158, 164 Nestorian Christians 87, 161
Hebrew alphabetic numerals 157-8 Neugebauer, Otto 253
Nabatacan numerals 79 New Kingdom (Egypt) 41
Passamaquody numerals 348 New Mathematics 238
Phoenician numerals 76 Newcastle (England) 225
Roman numerals 114, 116, 118 Nichols, E H. 334
Ryukyu numerals 338—9 Nickerson, Raymond 19
Shang and Zhou numerals 263 Nigeria 322, 328
Western numerals 224 Nimrud 71
Mongols 267 Ninni, A. P. 98
Monte Albdn 288 Njoya, Ibrahim 322-3
Moravians 178 noncumulative systems 378—9, 3845, 388—9, 391
Morocco 133, 165, 171-3, 216 nonuniversal regularities 370—2
Moscow Papyrus 49 Norman, Donald 32
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Normandy 354

North Africa 217

North America 347, 426
North Indian numerals 198
Noviomagus, Johannes 354

Novum Testamentum in Linguam Ambharicam 154

Nueva cordnica y buen gobierno 315-16
number 4, 20, 436
numeral classifiers 293
numeral phrases 4, 8, 11, 22, 66, 111, 133, 363—7,
370-2, 374-6, 390-2, 396, 436
conciseness 371—2, 390—1
definition 4, 436
interexponential ordering 364
multiplicative 363—4, 370
structure II, 22, 363, 367, 375—6, 390, 364
subtractive 363, 392
numeral words See lexical numerals
numeral-signs 2-3, 11, 19, 39, 393, 396—7, 418,
436
definition 2-3, 436
numerical notation 2-3, 5, 7, 9-33, 38, 2368,
245, 309, 316, 359434, 436
biological prerequisites 16-17
and capitalism 426-7, 433—4
cognitive analysis 14-16, 2368, 360401,
432
and colonialism/imperialism 309, 316, 384,
389, 402, 404—6, 409, 420, 425~7
computation with 2, 29-33, 402-3, 406—7,
433
decline and replacement 387, 405, 417, 432
definition 3, 436
diachronic analysis 32, 360, 3809, 399—400,
421, 431
diffusion and transmission 23-8, 402, 405,
408, 414, 4323
functions 2, 29-33, 38, 245, 402, 404, 407,
411, 413-14, 433
longevity 415-19
medium of writing 412, 432
origins 18, 23-8, 359, 419-2I, 4323
perceived efficiency 29-33

phylogenetic analysis 7, 26-8, 408, 41112, 433

relationship to lexical numerals 19—22, 361,
366, 379, 409, 433

sociopolitical factors 17, 24, 359, 366, 398,
40130, 432

structure 3, 360—401, 431

synchronic analysis 32, 360, 3627, 399—400,

431
transformation of 384, 405, 414, 432
typology 9-14
universals 5, 360-1
and writing systems 19-23, 372, 413, 417-8,

4201, 433
numerology 151, 159, 210, 414

INDEX

481

Oaxaca 288

Oberi Okaime numerals 226, 321-2, 391, 394,
409

Ocreatus 120

Ogowe River, Gabon 329

Old Akkadian period 245, 251

Old Babylonian period 245, 248, 250—3

Old Chinese language 262

Old Church Slavonic language 178, 180

Old Kingdom (Egypt) 37, 39, 42, 46

Old Persian numerals 86, 229, 248—9, 256-8

Old Syriac language 81

Old Syriac numerals 68, 69, 78, 813, 92, 146,
377

Olmec 287-8, 299

Olynthus numerals 94, 101

one-to-one correspondence 3, 15, 23, 115, 299,
328-9, 397, 436—7

open vs. closed notation 20

oracle bone inscriptions 259

Ordering Principle 364-6, 369, 374—5

ordinal numbers 2, 4, 435-6

ordoui cheilu numerals 356

ordoui numerals 356—7

Orrissa 196

Oriya numerals 198

Oscan language 96

Osmaniya numerals 326—7

ostraca 43, 49, 73, 437

Otlazpan 307

Ottoman cryptographic numerals 355-8, 410

Ottoman Empire 151, 216, 350, 358

Oztoticpac Lands Map 303

Padua 123, 222

pagination 124, 127, 147-8, 150, 161, 167, 178,
182, 210, 270, 427

Pahawh Hmong numerals 277, 309, 336-8, 358,
379, 381-2, 410

Pahlavi numerals 68, 69, 902, 350, 381—2, 384,
412

Pakistan 74, 83, 198

Palembang 195

paleography 436—7

Palermo Stone 39

Palestine 164

Palmyra 78, 158

Palmyrene numerals 68-9, 76-8, 92, 366-7,
377, 413

Palsgrave, John 123

Panajachel 296

Pandulf of Capua 223

Panini 205

papyrus 43

Paris 354

Paris Codex 307

Paris, Matthew 351
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Parnavaz (Georgian monarch) 177
Parthian Empire 80, 86, 192
Passamaquoddy numerals 348
Payne, John Howard 343—4
peasant numerals See calendar numerals
period-glyphs (Maya) 291—7
Persepolis Fortification Archive 256
Persia 86, 166, 249, 257, 350
Peter the Great 182
Petra 78—9
Philae 44, 56
Phoenician numerals 43—4, 656, 68—9, 71,
74—6, 81, 91, 96, 102-3, 140, 248, 319, 377,
392, 406, 411
diffusion and transmission 65—6, 76, 103
multiplicative 745, 96, 103
origins 43—4, 74—6, 406, 411
phoneticism 20, 133
phonograms 35, 280
phrase ordering 3746, 431
Phrygians 64
phylogeny 25, 437
Piaget, Jean 237
Picardy 354
pictography s8, 114, 437
Pisa 216
Pithom 39
place value See positional principle
Pliny the Elder 110
Pompeii 112
Ponce de Leon papers 129
Portugal 124, 223
positional principle 10, 1112, 122, 124, 167,
193=7, 253=5, 2667, 365, 384—5, 387-9, 421,
432, 4347
increase in frequency 122, 124, 226, 385, 389,
425
modern additive descendants 384
nonlinear orientation 306, 351—2, 371—2
quasi-positionality 39, 77, 108, 290-7, 372,
387
Postclassic period (Maya) 289
post-positional systems 428
power (mathematical) 4, 437
Predynastic era, Egyptian 42
Presargonic period 243
principle of limited possibilities 6
printing press 124, 224, 354, 427
Problemata 379
proto-cuneiform numerals 2308, 240, 365, 367,
373,376, 379, 419, 422
bisexagesimal systems 232
cognitive correlates 236-8
computer-aided decipherment 2301
concrete counting 234
double documents 234
EN system 233

GAN;, system 233, 240

origins 234—6

Rule of Four 376

Rule of Ten 379

SE systems 233—4, 240

Uy system 233—4
proto-Elamite numerals 57, 229, 238—41
Prolemaic era 39, 41, 48, 54—6, 104, 141-2, 145,

157, 192, 405

Prolemy (mathematician) 168
Prolemy II Soter (Egyptian pharaoh) 142
Prolemy Philadelphos (Egyptian pharaoh) 39
Punjabi numerals 198
Puruchuco 314
Pylos 62—3

Qa’ba inscription 86

qalam hindi 358

Qatabanian language 107

Qin Dynasty 264, 270, 273, 277
qoppa 134

Quechua language 8, 312, 315-16
quinary numeration 380, 437
Qutan Xida 197, 275

QWERTY principle 404

Rapa Nui See Easter Island
Rechenbiechlin 124
Reconquista 127
Regulae de numerorum abaci rationibus 220
Reisner Papyrus 49
Relacion de las cosas de Yucatan 295
relativism §
replacement 3801, 3879, 401, 402, 405, 407,
413, 421
Restivo, Sal 9
Rhind Mathematical Papyrus 49
rod-numerals See Chinese counting-rod
numerals
rokoum See Siyaq numerals
Rolewinck, Werner 224
Roman Empire 54, 56, 93, 98, 118, 132, 143, 154,
388, 4023, 405, 424
Roman numerals 10, 31, 56, 67, 78, 80, 82, 936,
101—2, 104, 109—32, 146, 184, 222—5, 2412,
283, 290, 302, 306, 320, 341, 347, 364, 368,
374, 377, 3812, 385, 388, 392, 394, 397,
402-3, 405—7, 41012, 41517, 424, 4267,
429
and abaci 115-16, 124
Arabico-Hispanic numerals 1279
arithmetic with 31, 115-18
calendar numerals 129—31
cursive variants 111, 118
decline and replacement 116, 120, 1227,
2225, 412, 4267, 429
diffusion and transmission 115, 132, 403, 405
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fractions 115-16, 124
longevity 415-6
lost-letter theory 101, 114
medieval 118-19, 12021
modern persistence 126—7, 4101
multiplicative 94, 111-13, 116, 121, 132, 385
Ordering Principle in 364, 374
origins 113-15
positional variants 120, 122, 381—2
prestige functions 126—7, 410-1, 428
Rule of Four 368
sub-base 110-11, 2412
subtractive principle in 109, 111, 377, 392
variant forms 109, 116, 1289, 320
Roman Republic 94, 96-7
Rome 86, 93, 96—7, 224, 319, 405, 417
Rule of Four 368, 376, 380, 407
Rule of Ten 363, 37980
rimi 171
runic numerals See calendar numerals
Rus 182
Russia 133, 179, 182, 223
Russian language 180
Ryukyu numerals 269, 277, 338—40, 364,
384, 407

Saba 107

Sabaean language 107-8
Sacred Round 307

sade 134

Safavid Dynasty 350

Saint Cyril 146, 178-81

Saint Frumentius 153

Saka calendar 195

Salamis tablet 104

Salisbury Cathedral 222
Samaria ostraca 50, 79

Samos 140

Samoyed numerals 340-1

san (sampi) 134

San Andrés cylinder seal 287-8
San José Mogote 288

sangi 267

Sankheda copper plate 194~
Sanskrit language 195, 375
Saqqara 71, 73, 103

Sargal Sunutaga 244

Sargon II (Assyrian king) 245, 248
Sasanian Empire 86, 160
Saussure, Ferdinand de 8
Scandinavia 12931, 223

schety 182

Schitanie udobnoe 182
Schmandt-Besserat, Denise 234—s5, 421
scripts See writing systems
Sebokht, Severus 213-14
Second Intermediate Period 49

INDEX 483

Secret of Secrets 182
Sefer ha-Mispar 159, 184
Segovia 354
Seleucid Empire 81, 86, 92, 104, 145, 157, 2523,
258, 367, 413
Semitic languages 73, 245, 248, 409
Sequoyah 27, 343-4
Serbia 178, 181
Sermo in festo praesentationis 224
sexagesimal systems 1678, 185, 229-30, 232,
379, 437
Shalmaneser V 71
Shang and Zhou numerals 31, 259, 260-2, 264,
270, 283, 365, 372, 41516, 419
quasi-lexical 262, 365
Shang Dynasty 259, 262
shang fang da zhuan numerals 276, 411
Shapur I (Middle Persian monarch) 8o
Shirakatsi, Anania 174—7, 402
Shirakatsi’s numerals 1747, 185-6, 317, 3812,
402
sho-chu-ma numerals See Ryukyu numerals
Shu shu ji yi 272
Shu shu jiu zhang (Mathematical Treatise in
Nine Sections) 267
Shuxue wenda 277
Siberia 340
Sicily 62, 95, 102-3, 221, 224
Siddhantam grant 197
Sidon 746
Sierra Leone 323, 325
sign-count 31, 392, 394-5, 3979, 402, 432
Sinhalese language 204
Sinhalese numerals 204, 282, 392, 409, 416
siyaq numerals 348—50, 410, 416, 419
size-value 365
Sogdian language 87
Sogdian numerals 68, 69, 87-8
Somali language 327
Song Dynasty 267-8, 276, 377
South Arabian numerals 94, 103, 1079, 132, 154,
320, 368, 385
divergence from Rule of Four 368
quasi-positional 108
South Asian systems 67, 92, 1323, 188—227, 335,
387, 395, 413, 424, 428
South Semitic languages 78, 107
Southeast Asian numerals 199—200
Spain 76, 116, 118, 1279, 147, ISI, 171-3, 21623
Spanish New World conquests 284, 289, 299—
300, 316, 401, 425
Sphujidhava 195
Sri Lanka 193, 200, 204
Sriwijaya 195
statistical regularities 361, 370
Stein, Aurel 84
stela 437
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Stephen of Pisa 183 Talmud 159
Steward, Julian 419 tamgas 179
stichometry 105, 148, 178, 437 Tamil numerals 200-3, 227, 370, 381-2, 409, 416
stimulus diffusion 27, 437 composite multiplicands 371
Suan fa rong zong 276 connection to Malayalam 203, 381—2
sub-base 4, 437 origins 2001
Subhandu 196 Tang Dynasty 270
subitizing 1415, 3769, 435, 437 Tangut people 275
sub-Saharan decimal positional numerals Tannery, Paul 145
325-8 Tarikh 214
subtractive principle 106, 111-12, 119, 128, 242, Tax, Sol 296
244, 250, 391-2, 418 taxograms 61
successive approximation 375 Tell Qasile 71
Sumerian language 241, 409 Tell Uqair 230
Sumerian numerals 229, 232, 238, 240—50, 333, Telugu numerals 199
365, 367, 377, 379, 381-2, 394, 407-8, Tenochtitlan 300
411-12, 416, 422 Teotihuacan 289, 299, 307
cuneiform vs. curviform 243, 408 Teotihuacani numerals 307
use in mathematics 245, 407 Tepe Yahya 239
Shnya-bindu 196, 208, 414 Tepetlaoztoc 303, 305
Sunzi suan jing 266 Texcocan line-and-dot numerals 285, 3036,
survival of the mediocre 417 371-2, 402
Susa (Iran) 234-s5, 238—41 fractions 303
Susa III period 239 non-infinite 371
Suzhou (China) 280 nonlinear 372
Switzerland 127, 224 origins 306, 402
syllabary 64, 437 Thai numerals 200
syllabograms 56, 64, 281 Thailand 212, 225
synchronic regularities 7, 32, 360-80, 399—401, Thames River 225
432 Theon of Alexandria 168
axioms 362 Thespiae 100
cognitive analysis 373-80 Tibet 212
Syntais 168 Tibetan numerals 227, 405
Syria 70, 76, 78, 82, 163—4, 254 Tikal 288
Syriac alphabetic numerals 82, 87, 146, 1601, Tocharian language 193, 199
164, 185—6, 225, 387, 411, 416 Tod, Marcus Niebuhr 99-101
arithmetic with 161 Toledo (Spain) 171, 219
blended system 411 Toltecs 300
expression of large numbers 160 Tomb U-j (Abydos) 37, 420
fractions 160 Tongwen suanzi qianban 273
longevity 416 transformation 380—7, 401—2, 405, 407, 409,
multiplicative 160, 387 411, 421
origins 160—1 constraints 383—4
definition 380-1
tables of squares 242 transformational grammar 117
Tajikistan 87 translinguistic notation 22, 418, 433, 437
tallying 15, 21, 58, 62, 95, 97-8, 1023, 130, 132, Trigger, Bruce 6
310—11, 316, 32932, 347-8, 419, 436—7 Tripoli 221
and Roman numerals 115 Tsenhor papyrus 55
connection to cumulative-additive systems T’uabant’iwn 176
373 Tuareg people 319
definition 437 Tunis 221
Rule of Four 407 Tunisia 218
Samoyed numerals 341 Turay, Mohamed 323
sho-chu-ma (Ryukyu) 277, 381, 407 Turkey 161
while inebriated 15 Turkish language 88
Zuni 347 Tuscany 93
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Tuxtla statuette 287 and Christianity 219—20
Tyre 746 diffusion and transmission 22, 219, 221-3,
Tzeltalan languages 293 224-7, 321, 409, 426—7
near-universality of 2, 219, 226, 4289
Ugaritic numerals 248, 424 origins 146—48, 219, 222
Umayyad caliphate 87 positive characterizations of 29, 31, 346
Umbrian language 96 prohibition of use 123—4, 222
Umma 250 Whalley Abbey (Cheshire) 352
uncial 148, 437 Wiener, Charles 316
unilinear evolution 2, 29, 421 Williams, Barbara 303, 307
unit-fractions 42, 437 Winkelhaken 243, 247
universal grammar 361 Wolof numerals 326-8
universalism s, 361 Worm, Ole 131
universals 6, 360 writing, scripts 19—22, 413, 417-18
Upper Paleolithic 16, 23 writing system
Ur III period 244, 2501, 367, 402 Arabic 89, 133, 149, 198, 435-6
Urartian language 64 Aramaic 71, 73, 76, 80, 84
Urartians 64 Armenian 173
Urton, Gary 8, 312-13 asomtavruli 177
Uruk 230, 235, 240 Bamum 3223
Uruk period 37, 230, 235-6, 407 Berber 319
Uto-Aztecan languages 300 Bhattiprolu 200
Uygurs 88 Book Pahlavi 87, 90, 91
Uzbekistan 87 Brahmi 84, 188, 200
Canaanite 74
Vikataka grants 190 Cham 195, 200
Valera, Blas 316 Chinese 270, 417
Valley of Mexico 302 chu’ nom (Vietnam) 275
Varang Kshiti numerals 309, 334-335, 3812, cismaanya 327
384, 410 Coptic 44, 148—9
varnasankhya systems 205, 212 Cretan hieroglyphic 57—9
See also Indian alphasyllabic numerals cuneiform 73, 167, 228, 248-9, 436
Vasavadatta 196 Cypriote syllabary 65
Vatican Codex 302 Cypro-Minoan 65
Venice 221 dongba (Naxi) 333—4
vernacular languages 427 Egyptian demotic 35, 54, 148
Vietnam 273 Egyptian hieratic 35, 49, 55
vigesimal numeration 379, 437 Egyptian hieroglyphic 35, 44
Vinayakapala 197 Elamite 73
vinculum 402 Ethiopic 133, 152
Vygotsky, Lev 237 Etruscan 94-5, 109
Jar soomaali 327
Walid I (Umayyad caliph) 164 geba (Naxi) 333
Wallerstein, Immanuel 426 Georgian (asomtavruli) 177
Wari civilization 311 Georgian (mxedruli) 177
Warring States Period 264, 266, 273 Glagolitic 178
Wells Cathedral 223 Gothic 154, 388
Wen Di 266 Grantha 199, 202, 204
West African systems 328, 404, 408 Greek 44, 63, 96, 99, 101, 105, 134, 148, 437
Western numerals 2, 10, 22, 29-32, 67, 118, Greek (Chalcidic) 114
123—4, 1468, 159, 182, 185, 188, 193, 198, Greek (Euboean) 94
213, 21627, 271, 277, 283, 290, 302, 306, Greek (Ionic) 140-1
309, 321-3, 3258, 335, 338, 344, 346, 365, Greek epichoric scripts 99, 101, 102, 105
3812, 384, 397, 401, 403, 408-12, 418, Guprta 199
426—9 hangul (Korean) 275
arithmetical use 29—30, 222 Hasmonean 157
in Bibles 224, 427 Hatran 8o
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writing system (conz.)
Hebrew 50, 156, 435-36
Hittite cuneiform 63, 248, 255
Indus (Harappan) 330-1, 333
Isthmian 287, 291
Jurchin 281—2
kanji (Japanese) 275
Kannada 199
Kawi 200
Kharosthi 83, 84, 188, 193
Kikakui (Mende) 323—4
Kitan 280-1
Kpelle 327
Latin 22, 95, 109, 115, 183, 327, 417, 437
Linear A 56—7
Linear B 64
Luwian 63
Lycian 105
Malayalam 199—200, 202
malimasa (Naxi) 333
Manichaean 87, 89
Maya 285, 287
Meroitic cursive 49, 52
Meroitic hieroglyphic 35, 52
Mesoamerican 255, 289
Middle Persian 86
Minaeo-Sabaean 152
mxedruli 177
Nabataean 79
Nestorian 160
N’ko 327
North Semitic 108
Oberi Okaime 321
Ol Cemet’ 334—5
Old Khmer 195
Old Malay 195
Old Persian 73, 256
Old Syriac 80
Pahawh Hmong 336
Phoenician 70, 74-s5, 99, 156
proto-cuneiform 230
rongorongo 342
runic 129—31
Sanskrit 195
Semitic 108, 140
Serto 160
Sinhalese 199, 200, 204
Sogdian 87-8
Sorang Sompeng 334—5
South Arabian 107-8
Sumerian 230, 241, 243
Syriac 81-3, 87, 89
Tamil 199—200
Telugu 199
Teotihuacan 307
Tifinigh 319
Tocharian 199
Ugaritic 248
Uygur 280

INDEX

Vai 323, 327

Varang Kshiti 334—5

Visigothic 118

Wolof 327

Zapotec 287, 291
Walfila 154, 388

Xanthus 105

Xcalumkin 294

Xiyin, Wanyan 282

Xizong (Chinese emperor) 282

yaki-ne taldpha 348

Yang, Shong Lue 336
Yavanajitaka 195

Yellow Emperor 260

Yezdigird III (Persian monarch) 87
Yoruba civilization 328, 420
Yucatan 284, 289

Yucatecan language 293

Yue, Xu 272

Yunnan province (China) 333

Zacuto, Abraham 354
gdirajah technique of divination 151
Zapotec civilization 288, 299
Zapotec language 380
Zapotec numerals 288
Zenobia 78
zero 22, 362, 365, 371-2, 390—2, 414
alphabetic numerals 147, 159, 169, 186—7
Arabic numerals 169, 213-14
Aryabhata’s numerals 2089
astronomical fractions 169
Babylonian numerals 2503
Bété numerals 326
Chinese classical numerals 275—7
Chinese commercial numerals 278
Chinese counting-rod numerals 267-8
Indian positional numerals 194—7, 427
Inka numerals 310
Ifupiaq numerals 345—6
katapayddi numerals 209
Linear A numerals 57
Malayalam numerals 203
Maya numerals 286, 292, 294, 296—7
Oberi Okaime numerals 321
Pahawh Hmong numerals 336—7
Roman numerals 120
Tamil numerals 202
Texcocan numerals 304, 306
Western numerals 123—4, 221, 224
Zhang, Jiajie 32
Zhou Dynasty 262-3
Zhou numerals See Shang and Zhou numerals
zimam numerals 149—52, 171-2, 186, 218, 387,
411
Zoroastrianism 89, 91
Zufi numerals 347-8
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