MULTIPLICATION TABLES OF VARIOUS BASES

THE NUMBER BASE

EXPANDED TO COVER ALL BASES BETWEEN 2 AND 60 INCLUSIVE!

by Michael Thomas D¢ Vlieger

Ever wonder what multiplication tables might look like in alternative bases?
The NUMBER BASE presents the following tables in an effort to thoroughly explore num-

ber bases in general. Not long into any study of the multiplication tables, we require new
numerals for digits greater than 9 (“transdecimal” digits). Beginning with base eleven,
we need more digits. Here we use the author’s numeral set known as “argam” (< Arabic,

“numbers”). This number set extends to about four hun-

Updated & expanded 24 November 2014.

Undecimal (Base 11)
Numeral Set:

DECIMAL EQUIVALENT
o 1 2 3 4 § 6 7 8 9 10

dred numerals, however only sixty are currently avail- 01 2 3 4 S5 6 7 8 9 X

Binary (Base 2) able in the typeface. This document now covers multi-
1110 plication tables for bases 2 through 60 inclusive.
10100 See the last page of this document
Ternar for notes on the names of bases.
y (Base 3)
112 110 Octal (Base 8)
2 11(20 1 3/4|5|6]7 |10
10|20 (100 2 6 [10|12|14]16/|20
Quaternary (Base 4) 3 11|14|17|22125|30
4 |10[14 /20|24 |30|34 |40
112|3]10
S 112117/24131|36|43|50
21101220
6 |14122(30|36|44 52|60
311212130
7 116|25]34|43|52|61|70
102030100
10/20|30|40| 50|60 |70 100
uinary (Base s)
Q Y Nonary (Base 9)
1 31410
112 678110
2| 4|11/13|20
2|4 11113]15|17|20
3 (11|14 22|30
316 |10/13(16/20(23/26/|30
4 [13]2231|40
418 |13]17|22]26|31|35|40
10| 20|30 |40 (100
S|11|16(22(27|33|38|44|50
Senary (Base 6) 6 |13]20|26|33| 40| 46|53 |60
1121345 /10 7 115123|31|38|46|54|62|70
2| 4]10|12]14 20 8 117|26(35|44|53|62|71|80
3110]13]20(23|30 10(20|30|40|50|60|70|80|100
411212024]32 40 Decimal (Base 10)
S |14123(32]41|50
112 4|56 ,7|8|9]10
10{20|30|40|50|100
2146 101214 /16|18 |20
Septenary (Base 7) 3069 |12]15/18| 2124|2730
1 415]16]|10 4| 8|12|16|20|24|28|32|36|40
2|46 |11]13|15]20 S 1101520 |25{30|35/40|4S5 |50
3 121151212430 6 1218|2430 36|42 |48|54|60
4 11]15/22|26|33|40 7 |14|21|28|35/42|49|56|63|70
S |13|21]26|34|42|50 8 |16|24|32|40|48 56|64 (72|80
6 1524|3342 |51|60 9 |18|27|36(45|54|63|72|81|90
10{20|30|40 |50 60 (100 1020(30|40|50|60|70|80|90|100
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UNDECIMAL DIGITS

2 4156|789 /|Xx]10
4168 X |[11]13]15|17|19/|20
6|9 111417 |1X|22|25|28 |30
8
X

111519122 (26|2X|33|37 |40
14 19|23|28|32|37|41|46|50
17122128{33|39|44|4X|SS |60
131X |26]32(39|45|51|58|64|70
15|22 |2X|37|44|51|59|66|73]|80
17 125|133 |41 |4X|58|66|74|82|90
1928|3746 |55|64|73|82|91|X0
2013040 |50|60|70|80|90|X0|100

R |0 [0 ||| N || W[ |~
—
—

—_
(=]

Note that there are no standard undecimal numerals. The nu-
merals presented here are the set of Dwiggins duodecimal nu-
merals whose values are less than the base r = decimal 11. The
numeral “X” is employed by the International Standard Book
Number (1sBN) as a check digit.

Duodecimal (Base 12)

Numeral Set:
DECIMAL EQUIVALENT
o 1 2 3 4 § 6 7 8 9 10 1

DUODECIMAL DIGITS

2 415|678 |9|CT|Y |10
4 T 10/12|14|16|18|1T |20
619|10/13116|1920|23|26(29 |30
8
4

10|14 118|20|24 28|30 |34 38|40
13|18 |21|26|2% 3439|4247 |50
16 120|26|30|36|40|46|50| 56|60
1219|242V |36 |41|4853|5C|65|70
1412028 |34 |40 (48|54 |60 | 68|74 |80
16123 130|39|46|53|60|69|76|83|90
182634 |42|50|5C|68|76|84|92|C0
12129 |38|47 |56 (65|74 (83|92 |C1|Y0
10|20|30|40|50|60|70|80|90|c0|Y0|100

AN |0 | [N [N |»n |~ |W ||~
—
(=}

Note that there are no standard duodecimal numerals. The numer-
als presented here are the set of “argam” numerals invented by Mi-
chael Thomas D¢ Vlieger for transdecimal bases, between 1992

2007. There are many other proposals for duodecimal numerals.
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Tridecimal (Base 13) Pentadecimal (Base 15)

Numeral Set: Numeral Set:
o 1 2 3 DiCIM;\ - E6Q UI‘;ALEI;STT 9 10 1 12 o 1 2 3 4 D;ECIM: - E7Q UI‘;&ALEI;T 10 11 12 13 14
oo e e s e
TRIDECIMAL DIGITS PENTADECIMAL DIGITS

1123456789 |C|Y]|¥| 10 1123145 |/6|7[8]9|CT Y |¥|o|E&|l0
214168 |C|¥|11]13]15|17|19|1V |20 214168 |TCT|¥|€&|11]13]15|17|19|1¥V|10/|20
316|9|%|12/15(18 |1V |21|24|27|2C|30 31619 |%¥|10/13[16|19|1¥%|20(23|26|29|2¥%|30
4|8 | % 13171V |22(26(2T|31|35]39 40 48| ¥ |[11]15/19/10]22|26|2T|2€|33|37|3YV |40

S| T |12|17|1%|24|29|31|36|3V|43|48 |50 S| C|10|15|1C|20|25|2C|30|35|3C|40|4S|4C |50

6| ¥ |1S|1V |24 |2T|33|39(42|48|51|57|60 6| ¥ |13/19/20|26|2%|33(39/40|46|4%|53|59 |60

7 |11|18]22|29|33|3C |44 |4V |55|5%|66|70 7€ |16[10|25|2%|34 3% |43(4C|52|59|61|68|70

8 | 131V |26|31|39 |44 |4¥%|57|62|6C|75|80 8 | 111922 |2T|33|3YV |44 |4¥|55|50|66|6E|77 |80

9 115]21|2C|36|42 |4V |57 |63|6% 78|84 |90 9 |13]1¥%[26(30|39|43|4¥%|56|60|69|73|7%|86|90

T 1724|313V |48 |55|62|6%|79|86|93|C0 T |15]20|2C|35/40|4C|55|60|6C|75|80|8C|95|C0

C 119(27|35|43|51|5%|6C|78|86|94|C2|Y0 V| 17(23]2€|3C|46(52[50(69|75|81|8%|98|74 Y0

¥ | I1S)2C|39|48|57|66|75(84(93|C2|T1|%0 ¥ 119/26[33(40|4%[59|/66|73|80|8¥%|99|C6|K3|%0
10{20|30|40|50|60|70|80|90|C0|Y0|¥0|100 0 |1V 29|37 (455361 |6E|7%|8C|98|C6|T4|¥2|00

Note that there are no standard tridecimal numerals. The numerals pre- € |10|2¥% |45 |4T|59|68|77|86|95|T4|V3|¥2|01 &0
e el sl et T 100 30 20 50 00,70 0 50 0 50 30 0 0

proposals for transdecimal numerals (numerals symbolizing digits greater Note that there are no standard pentadecimal numerals. The numerals pre-
than 9, used for bases greater than decimal.) sented here are the set of “argam” numerals. There may be other numeral
Tetradecimal (Base 14) proposals for base 15.
Numeral Set: Hexadecimal (Base 16)
DECIMAL EQUIVALENT Numeral Set:
oLl 488780 e 12 DECIMAL EQUIVALENT
0 1 23 45 6 7 8 97 T ¥ 2 O . P A N B S
QUADRODECIMAL DIGITS 0 1 2 3 4 5 6 7 8 9 T < ¥ d £ Q

HEXADECIMAL DIGITS
4156|789 ]CT|Y|¥|0o]l0

3

6 C|¥|10/12|14|16|18|1C|1¥ |20
9| ¥ 111417 |1T|10|22|25|28 |2V |30
¥ |12/16|1T|20 |24 |28 2% |32|36|3C|40
16 |1V 22|27 |2%|33|38|30|44(49|50
14 1T |22128|30|36|3% |44 |4C |52 58|60
2012730374047 |50|57|60|67|70
12 1T |24 2% |36 |40|48|52|5C|64|6%|76|80
1410|2833 |3¥%|47|52|5V|66|71|7C|85|90
16|22 |2% 38|44 |S0|5C|66|72|7%|88|94|C0
1825|32|30|4C |57 |64 |71|7%|89|96|C3|Y0
1T /28|36 |44 (52|60 |6%|7C|88|96|C4|\2|%0
1¥ |2V |3C 49|58 |67 |76|85]94|T3 |2 |¥1|00
20|30{40|50|6070|80|90|C0|Y0|%¥0|00|100

314/5/6|78|9|C|Y|¥|o|E| QIO
6 C|¥ | €|10]12|14 16|18 |1C|1¥|1E|20
9| ¥ | Q|12|15|18|1V | 1€(21|24|27|2C|20|30
¥
Q

10/ 14| 18| 15| 20| 24 | 28 | 25| 30| 34|38 | 3% 40
14119 1€ 23|28/ 203237/ 3% | 41|46 4% | 50
12 18| 1€ |24 | 27|30 |36 | 3% 42|48 |4€ |54 5T |60
15| 1% |23 |2 | 31|38 | 30|46 | 43| 54| 5T 62| 69|70
202830384048 |50 58|60 68|70 7880
12] 1% |24/ 20| 36| 30 |48 51| 52|63 | 6%| 75| 7¢ | 87| 90
1418|2832 | 3% | 46 | 50 | 5T| 64| 6€ | 78 | 82| 8% |96 |20
16 21|2% |37 42|40 |58 | 63| 6|79 |84 80|9T | T5 %0
18|24 30| 3¥ 48| 54|60 | 6% | 78| 84| 90| 9% | 28| T4 | %0
1227|3441 48| 55| 68| 75| 82|80 | 9% | 79| %6 | ¥3 |00
Note that there are no standard quadrodecimal numerals. The numerals 18|2C |38 46| 546270 7¢ | 8% | 9T | T8 | V6 | ¥4 92| €0
presented here are the set of “argam” numerals. There may be other numeral 1620|345 52| 69|78 |87/ 96| 75 | v4 %3] 02 €100
proposals for base 14. 1020|3040 50|60 |70 |80 |90 |20 50| %0|d0| €0 |00 100

The standard hexadecimal digits feature {A, B, C, D, E, F} with respective
decimal values of {10, 11, 12, 13, 14, 1S}. “Argam” numerals are used here
for consistency.

—
—

Q| X | ~-T | A [0 [0 ||| N || W[ |~
—
(=)
—
~

—
o

D || Q@ | X |- TN |0 | | I |\ |n | |W| (|~
—
(=)
—
o

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Hexadecimal (Base 16) Octodecimal (Base 18)

Numeral Set: Numeral Set:
DECIMAL EQUIVALENT DECIMAL EQUIVALENT
ol 2.3 4.5 6 7 8 9 10 u 1213 14 15 o 1.2 3. 4.5.6. 7. 8. 9. 100 1213 14 15 16 17
1 2 4 S 6 7 8 9 a b c d e f 001 2 3 45 6 7 8 9 T T ¥ d & @ P k
HEXADECIMAL DIGITS OCTODECIMAL DIGITS

1/2/3/4/5/6[7|8[9|a|b|lc|d|e|f]|l0 1]2]3]4 7]8]9|C |V |¥|o|E[R|P|K|IO
21 41618 alcleliol1zlisal 1618 1al1c| el 20 21468 |c|¥|€e|p|10/12]14|16]18|1T|1¥|1E|1p |20
31619 %|e|10/13]16/19]1%|10]20/23/26(292¥|2030

3169 | c|f|12]15|18|1b|1le|21|24|27|2a|2d]|30
48 |%|p|12|16|1C|18]20|24|28|2% 2P |32|36|3C|3¢€ |40
4|8)c|10/14]18)1c|20)2428)2¢c| 3034 38 3c 40 sz lo|12]17]1% 1k 24 29|26 |31|36|3% |3p 43| 48|43 |50
S|la| f 14]19]1e|23/28/2d|32 37 3c| 41|46 4b|S0 6] % |10]161%]20]26|2%]30]36 | 3% |40] 46| 4% | 50| 56| 5% |60
6| c|12]18|1e|24|2a|30|36|3c|42|48 | 4e|54]|Sa|60 7| € [13]1T|1Kk|26[20|32(39 3P |45|4%|51|58|50|64 65|70
71 e |15|1c|23|2a|31|38|3f|46|4d|54|5b|62|69|70 8| P |16]1€(24|2%|32(3C|40|48|4P|56|SE|64|6%|72|7C|80
8 110/18/20/28(30(38140/48/50|58/60|68|70!78]|80 9110/19(20/29(30(39(40[49|50|59|60|69|70|79 80|89 |90
9 |12 1b |24 |2d |36 | 3f | 48| 1|52 163 | 6¢ |75 | 7e | 87 | 90 T |12|1%|24|2€|36|3p|48|50|5C|62|6%|74|7¢|86|8p|98 |20
T 14|10(28|31|3%|45|4p|59|62|6d|76| 7k |8T|93|9¢ |T7|%0

a |14|1e|28|32|3c|46|50|5a |64 |6e|78|82|8c|96]|a0
¥ |16/20|2%|36|40|4% | 56|60 6% |76|80|8%|96|20|T¥|<6|%0
b |16]212¢c|37|42)4d |58 63| 6e |79 | 84| 8f | 9a | a5 | b0 318123 |2p (3% | 46|51 |56 |69 74| 71| 8% |97 |22 | T0 | vT | %5 |00
c |18]24]30 | 3c |48 54 /60 6c|78|84 90 9c|a8|b4 cO € 117|26|32|3p| 4% | 58|64 70|78 8T |96 | T2 | TP |T¥ | ¥8 |04 | €0
d|1a|27|34|41|4e|Sb|68|75|82|8f|9c|a9 |b6|c3|dO Q| 1¥]29|36(43|50 50 |6%|79|86/93|T0|C0|T¥|¥9|d6 €300
e |1c|2a|38[46|54|62|70|7e|8c|9a|a8|b6|c4|d2|e0 P |1€|2%|3C 48|56 |64 72|80 | 8P | 9E|T¥ T |¥8|06|E4 Q2P0
fllel2d|3c 4b|5al69|78187196 a5 b4 c3|d2]|ellfO I | 1P |20 |3E |40 (5% |6V |7C (89|98 |T7|V6|¥5|04 (€302 |P1|KO
10120130140 | 5016070180190 20 | 50| <0 | do | €0 | f0 |100 10/20/30|40(50|60|70|80(90|20|%0|%¥0|d0|€0| Q0| PO | KO 100

Note that there are no standard octodecimal numerals. The numerals presented here are

This hexadecimal multiplication table uses standard alphanumeric digits. the set of "argam’” sumerals, There may be ofher numeral proposals for base eighteen.

Heptadecimal (Base 17) Enneadecimal (Base 19)
Numeral Set:
Numeral Set:
DECIMAL EQUIVALENT DECIMAL EQUIVALENT
o Lo A s 88l o 21y 4 s 16 o 1 2 3 4 § 6 7 8 9 10 1 12 13 14 1§ 16 17 18
T S S T
HEPTADECIMAL DIGITS 01 2 3 4 5 6 7 8 9 T T ¥ o € © P Kk R
NOVIDECIMAL DIGITS

1]2]3/4]5]6]7 8|9 ||V 8]0]E/RIPIO) [11o13/4|s5l6|7]8]9]c|c|s|alelelp|r|glio
214168 |C|¥|E&|P|11|13|15|17|19]1%|1d|1Q/|20 2141618 11]13115|17/1911%| 19|10 1K|20
3169 % | Q|11|14|17 /1T |10 1P |22|25|28 |2V |2¢ |30 3(6[9[¥ | Q[ R [12/15/18[1F|1& |1k |21|24|27/2T|2d|2pP|30
41 8| ¥ | P |13|17|1V|1Q]22|26|2T|2€|31|35|3930/40 418 | ¥ | P |11]15(19]10|1K|22(26|2T|2€|28%/33|37|3V|3Q|40
Slc|oe|13/18|10[21|26|2%|2p|34(39|3¢|42(47|4%]50 S| T|Q|11|16|1V|1P|22|27|2¥ |2k |33|38(30|38%|44 |49 |4E|50
6 1% |11]17 /10|22 28 26 33/39 30|44 |42 |4p 55|57 |60 6| ¥ | R |1S|1IV|1k|24\12T|2P|33|39|3Q|42|48|4E|51|57|50|60
71 el1a]1v 2128|2035 3% 4249 | 4p | 56|50 |63 | 62 | 70 71 & [12/19|1P |24 |2V |28 36|30 |41|48|4Q|53|5C|S5k|65|6¥%|70
8| P |1510(22|2C|28|37|3Q|44[4¥|51|59|5k|66|6E|73|7V |80

8 | P |17|1Q0[26|2E 35|30 |44 (4% |53 |5V |62|6C|71|79 |80
9| R [18|1Kk|27|2P 36|30 |45|4E|54|50|63|6%|72|7V|81|8C |90

9 |11 [1T |22 |2V |33 |3%|44|40|55|5€|66|60|77|7pP|88]|90
T |11|1¥|22(2% /33|30 |44 |4€|55|5Q|66|6pP|77|7k|88|8%[99|C0
C|13]19]26|2p |39 |42 |48 |55 |5€| 68|71 |7C| 84|88 |97 C0| [c i3] e]a6]an|39]41 4% 54| 50|67 6] 72|82]83] 95 9p |28 v0
U |15 1P| 2T |34 3€ 49|53 |SE|68|72|70 87|91 9% T6 0| |y |15 1k|2z 33|30 (48|51 (50|66 68| 75|84 (8p|99|C2|CE |T7 %0
¥ | 1722|2839 |44 | 4P | ST | 66|71 |70|88|93|9Q|CT|T5 | ¥0 O [17|21|2€|38(42|4Q|59 (63| 6P |7C |84 |8k |9V |TS|TR|TY|¥6|00
0 |19|25|31|3E[4C|56|62|6Q |7V |87|93|9P|CT¥|\8|%¥4 |00 € 119(24|2%(30|48 |53 |5k |6%|77|82|8P |9V |CT6|N1|NQ|¥C|d5|E0
€ |1V (283542 4P |5d|6C|77(84191|90|C¥|%9|%¥6/|d3|¢€0 Q |1V [27|33[3R|4€|ST|66|72|7k[83|99|TS5|V1|TP|¥¥|08|E4|Q0
o | 1012t |39 47|55 |63 71| 7p |8 | 9% |2z | <8 | %6 | o4 | 2| 00| | P |18]2T|37|44 51 Sk 68|77 88 95 T2|TR TR |¥¥| 09 |€6|@3 PO
p 10|26 |30 4% |5v|6c|79|88]97|c6 v |¥4a|03 €201 ]P0 Ik [1Q[20|3V (49|57 /65|73 |81|8% 9P |TE|T¥|¥CT|d8|E6|04|P2 KO
R 1k|2 48|50 | 6% |7V |8C C8|\7|%6|035|&4 2| k1|80

102030405060 |70|80(90|C0|T0|¥0|00|E0|QO|PO|100 P|3e S i > 3|F

1020|3040 |50|60|70|80|90|C0|T0|¥0|d0|€0|Q0|PO|KO|RO|(100

Note that there are no standard heptadecimal numerals. The numerals presented here are
Note that there are no standard novidecimal numerals. The numerals presented here are

the set of “argam” numerals. There may be other numeral proposals for base seventeen. g "
the set of “argam” numerals. There may be other numeral proposals for base nineteen.
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Vigesimal (Base 20)

Numeral Set:
DECIMAL EQUIVALENT

6 7 8 9 10 11 12 13

6 7 8 9 T T ¥ 9

VIGESIMAL DIGITS

Duovigesimal (Base 22)

Numeral Set:

DECIMAL EQUIVALENT
1 2 3 4 §5 6 7 8 9 10 11 12 13 14 1§ 16 17 18 19 20 21

DUOVIGESIMAL DIGITS

Q
10
15

14
1T

7 8 9 C

& P R 10[12 14 16
11 14 17 1T|10 1P 17
18 1¥ 1P 20|24 28 2%
10 20 25 2T |20 30 3§

T ¥ o ¢
18
22
2p
3C

1T
25
30
30

1¥
28
34
40

1€
VA
38
45

1p
28
3%
4T

1R
2k
3p
40

10
20
30
40
S0

S|6 7 8 9 T|T{¥ d & QP kK & F 2710
T|¥ € p R 2(10/12 14 16 18|1C 1¥ 1€ 1P 18|12 20
o8 7 1215 18 1:312 1k 19 21|24 27 2T 2d 2P |27 30
? (12 16 1T 1€ 1R 20324 28 2¥ 2P |29 32 36 3T 3£(3% 40
1318 10 18 21 26|2Vi2P 27 34 39|3E 37 42 47 4¥|4k 50

® o MM X AN o O\ B~

—
(=]

1¢
10
20
25
2T

1P
22
28
2€
30

22 28 2& 30|36 3¥ 3R 44
29 2P 33 3C |3k 44 4% 4R
2P 34 3% 40(48 4P S4
33 3% 41 4T |47 S8 Sk
3T 40 4T 50|S5T 60 6T

S¥
66
70

4C
SS
60
60
7C

4f
S¥
68
74
80

52
57
6P
70
8T

S8
66
74
82
90

S¢E
60
7%
8V
9T

60
70
80
90
<0

12 18|1€ 190 24 2T 2P 30336 3% 3R 42(48 4€ 49 54 5T|5P 60
16 10|19 25 2¥ 27 34 3Y§3R 43 4T 4Kk|52 59 SP 61 68|60 70
12 1T 18|24 2¥ 29 36 3¢ 40148 4P 52 ST|58 64 6% 69 76|7€ 80
1S 1€ 21|2T 2% 36 30 42 4(34@ 57 SP 63|6¥ 67 78 7k 84|80 90
18 18 26|2P 34 3E 42 4¥|50{5C 50 68 68|76 7P 84 8& 92|9¥ 0

& » o M XA 0w O £ N

30 3T 40 4% 50|5Vi60 65 70 7V[80 8T 90 9V TO|TT VO

e e e e
AN N A~

20
30
3S
3C
3Q

36
3%
3%
44
4z

3k 48 47 5T|61 6¥ 73
44 4P S8 60|6¥ 74 7P
4X 54 Sk 6C|73 7P 89
4% S¥ 66 70|7¢ 88 92
5SS 60 6@ 7T|85 90 9@

7€
88
92
9P
[4¢

85
90
9
C
S

8p
9¥
8
4
¥0

97
4
T1
R
¥0Q

9%
cp
%3
¥¥
oC

9
<8
¥7
06
&S

<0
¥0
a0
&0
Q0

—
S
—
o™
)
=

2P (36 3% 48 49 SC 60§6X 72 7€ 84|8P 96 9% T8 T?|\T ¥0
3% 43 4P 57 59 6Y§72 70 86 87|9C T1 TE TS TR |¥9 00
3% 4T 52 Sp 68 70§7£ 86 80 9¥|T4 TR T ¥2 ¥pP|08 &0
42 4k ST 63 6%|7V|84 87 9¥ T5|Td YO ¥6 ¥7 OE|€7 Q0
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Note that there are no standard vigesimal numerals in today’s society. The ancient
Mayans used a partially vigesimal base. The numerals presented here are the set of

“argam” numerals. There may be other numeral proposals for base twenty.

Unvigesimal (Base 21)

Numeral Set:

DECIMAL EQUIVALENT
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Note that there are no standard duovigesimal numerals; those used here are the set of
“argam” numerals. There may be other proposals for base twenty-two.
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Note that there are no standard unvigesimal numerals; those used here are the set of

“argam” numerals. There may be other proposals for base twenty-one.
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THE NUMBER BASE

Note that there are no standard trivigesimal numerals; those used here are the set of
“argam” numerals. There may be other proposals for base twenty-three.
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Tetravigesimal (Base 24)

Numeral Set:
DECIMAL EQUIVALENT
1 2 3 4 § 6 7 8 9 10 11 12 13 14 1§ 16 17 18 19 20 21 22 23
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Note that there are no standard tetravigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base twenty-four.

On 12 November 2014, I wrote the following Wolfram Mathematica

algorithm that automatically generates the text for these tables. Wolfram code:

This ensures that the tables are accurate. In the course of revisiting
some of the tables that I'd prepared by hand in January 2011, several multTable[b Integer] := Module[{f,
errors were made. Algorithms have been applied to the multiplication t = Table[i*j, {i, b}, {j, b}1},
tables of bases 20 and greater, thereby correcting any errors. flc ] := FromCharacterCodel

Which[# < 10, 48 + #,
#>= 10 s& # < 36, 87 + #,

For coders and users of Mathematica, here is a quick and easy func-
tion that will generate a multiplication table with the same alphanumer-

ic formatting as the ones in this document. The argam numerals are not #>=36, 29 + #

available in any standard typeface but this function will use lower and 1 &/8cl;

uppercase letters for transdecimal numerals. t = IntegerDigits[#, b] & /@ t;
Range 0 — 9 uses the traditional ten Hindu Arabic numerals. Dol
Range 10 — 35 uses the 26 lowercase letters in the ascir table. Do[t[[i]1]1[[51] = £[¢[[i1]1[[511]1, {3, b}1,
Range 36 — 62 uses the 26 uppercase letters in the asciI table. {1, b}1; tl;

This arrangement intends to dovetail with Mathematica’s “Base- multTable [insert your base here] // TableForm

Form” function, even though I've avoided it because it appends nota-
tion of base to every result.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Pentavigesimal (Base 25)

Numeral Set:
DECIMAL EQUIVALENT
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Note that there are no standard pentavigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base twenty-five.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Hexavigesimal (Base 26)

Numeral Set:
DECIMAL EQUIVALENT
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Note that there are no standard hexavigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base twenty-six.

This document may be freely shared under the terms of the Creative Commons

Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-

censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Heptavigesimal (Base 27)
Numeral Set:

DECIMAL EQUIVALENT
1 2 3 4 § 6 7 8 9 10 11 12 13 14 1§ 16 17 18 19 20 21 22 23 24 25 26
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Note that there are no standard heptavigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base twenty-seven.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Octovigesimal (Base 28)

Numeral Set:
DECIMAL EQUIVALENT

12

13

14

15

16
P

OCTOVIGESIMAL DIGITS

¥
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k

¥
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4\
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Note that there are no standard octovigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base twenty-eight.

This document may be freely shared under the terms of the Creative Commons

Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-

censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Enneavigesimal (Base 29)

Numeral Set:
DECIMAL EQUIVALENT
3 4 § 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
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3

¥ 3 11|14 17 1T 10 1P |17 1x 1S 1£ 22|25 28 2TV 2 2k |29 2% 28 30
13 17 I1V]1Q 17 1% 13 22|26 2T 2€ 28 2% |28 31 35 39 30|3k 37 3S 40
11 16 1V 1P 17|18 22 27 2¥ 2k 2% 23 33 38 30|3R 3L 3& 44 49|4¢ 47 4% SO
11|17 10 17 1S 22|28 2& 29 2B 33|39 3Q 37 33 44 |4T 4P 4x 4f 55|5V Sk 5% 60
16|10 12 13 25 2¥ |27 28 34 3V 3R%|3S 43 4T 4k 4% |52 59 5P Sb 61|68 60 6% 70
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57 5B 6P |76 7S 8Q 95 9% |TE T4 TL ¥0 03 |0 €¥ Q2 Q7 PV |kl Kk RT 70
5Q 66 68 |7k 88 8& 97 TT|V1 T7 ¥¥ 03 Ob|EE OS5 @S PP K7 |k %] 79 20
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Note that there are no standard enneavigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base twenty-nine.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Trigesimal (Base 30)
Numeral Set:

DECIMAL EQUIVALENT
1 2 3 4 § 6 7 8 9 10 11 12 13 14 1§ 16 17 18 19 20 21 22 23 24 25 26 27 28 29

01 2 3 4 5 6 7 8 9 T U ¥ o € Q@ P kK & 7% 2 7 % bV ¥ ¢ 8 3 &£ 1
TRIGESIMAL DIGITS
8 9 T|Y ¥ o0 &€ Q[P kK {7 |7 2 &V ¥ S|8 3 £ 1 10

7
E P R O |X% ¥:8 £ 10|12 14 16:18 1T|1¥ 1€ 1P 1R:19|1x 1¥ 18 1€ 20
7
£

¥ 3 10|13 16:19 1¥ 10|18 17 1¥ 13 20|23 26 29 2¥;2Q |28 27 2¥ 23 30
12 16 1T|1€ 18 ;1% 18 20|24 28 2¥ ;2P 20 |2¥ 2&E 32 36:3C|3€ 3% 3% 38 40
10015 1T 10 19 [1S 20:25 2T 20|29 2S 30:35 3T |3Q 30 35 40:45|4C 40 49 4S SO
1016 1% 1% 1¥ 20|26 2¥:2% 2¥ 30|36 3¥ 3R%:3¥ 40|46 4¥ 4% 4¥ 50|56 S¥ 5% S¥ 60
1S1¥ 17 18 23 2T |2k 2¥:31 38 3Q|3% 31 4640 49|43 54 SV 585562 69 6P 6L 70
12 1T |18 18 24 2¥ 20 |2€ 36:3& 3% 40|48 4P 4% .52 ST|SR% S8 64 6% 69 |6€ 76 7€ 7% 80
16 10 |1%¥:23 2¥ 27 30|39 3R%:33 46 40|4¥ S3 5¥:S57 60|69 6% 63 76:70|7¥% 83 8¥ 87 90
29 30 3T |39 40:4T 49 50|5C 50 60:6C 60|70 7C 79 80:8T |80 90 9T 99 TO
28 39 30[41 4¥ 4% 54 50|58 67 6861 7T|77 82 83 8%¥:95/9P 93 T8 TF YO0
36 3% 40(4¥ 4%;56 5% 60|6¥ 6% 76 7% 80 |8¥ 8% 96 9% .C0|C¥ T¥ N6 N ¥0
3E 33 4T |4% 5657 62 6Q|6E 7V 7% 87 8d[93 9P 91 T¥ TS |\8 \7 ¥4 ¥k o0
3% 46 40|54 5%:62 6P 70|7¢€ 7€ 8¥:88 9T |9% T8 Tx V6:\0|¥4 ¥R 02 of &0
40 40 S0[SQ 60:60 70 70[80 80 90:9Q TO|TQ YO TQ ¥0 ¥Q| 00 o0 €0 €O Q0
48 4% ST |58 6% 6E 7€ 80(8P 92 9% T4 TO|V6 Th ¥8 ¥¥ oT |08 &¥ EE QO PO
4P 53 59|67 6% 7V 7€ 8Q[92 97 T6 . ThH NT|T3 ¥E Ol 0% €S|& Q9 QB PO KO
4% S¥ 60[6% 76:7% 8% 90(9% T6 T¥ ¥ ¥0|¥R 06 0¥ &¥ Q0 |QR P6 P¥ k¥ R0
52 57 6T|61 7%:87 88 9Q|T4 TL T¥ ¥1 ¥9|09 Of €k Q6:0QS|PE k3 Kx /¥ 70
ST 60 60|7C 80:8d 9T TO|Cd \T ¥0:¥d OCT|EO0 €2 QT PO PO |EC R0 RO %T 0
S% 69 70|77 8¥:93 9% TQ|V6 (3 ¥R:09 €O |E7 Q¥ P3 P¥ Q|6 K3 7R 99 70
SB 6% 7T |82 8¥:9P T8 NO|Tx ¥E 06:0F €0 |Q¥ P4 PB ER:RT |72 ¥ 9of 78 X0
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Note that there are no standard trigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Untrigesimal (Base 31)
Numeral Set:

DECIMAL EQUIVALENT
2 3 4 S

2 3
¢ X
R 7
g8 3 (4
UNTRIGESIMAL DIGITS

7 8 9 T|V ¥ o0 € Q|P K & 7% |7 X & ¥ S|8 3 E 4 T 10
E P R 90X € G |11 13 15 17 19|1IV 1o 1€ 1k 17|17 1% 1S 13 14 20
v
3

+0
+8
+16

® © o oo

vy T N0 ==
~ QO W»n

el & M O\
g O |

m Q@ X

+24

oo

¥ 3 ¢ |12 15 18 IV 1€|1k 1o 1% 18 14|21 24 27 2T 23 |2f 27 2% 2§ 2& 30

11 15 1910 1k 17 1S 14|22 26 2T 2€ 28 2% 28 28 33 37|3V 3Q 3% 3% 33 40
14 19 1€ 17|1¥% 14 23 28 20|28 2b 2€ 32 37|3¥ 3k 3% 33 41|46 4% 4P 47 48 50
15 IV 1k Ib 14|24 2T 2P 2% 2€|33 39 30 37 33|42 48 4& 40 48|51 57 50 5% S5S 60
141V 12 1S 21 28|2Q 2% 24 35 3¥ |37 38 42 49 4P |4b 42 56 50 59|53 63 6T 6k 6¥ 70
11 191k 1S 22 2T 28|28 33 3V 3% 33|44 4¥ 40 4E 55|50 57 51 66 6€|6%x 68 77 70 7% 80
1S 1€|1% 21 2T 27 2€|36 30 3¥ 42 4V |40 41 57 SP 55|63 6% 67 68 78 |7k 78 84 80 8 90
19 17|14 28 28 28 37 |3k 33 46 4P 48|55 SQ 55 64 68 6% 73 70 7% 82|8¥ 8 91 9V 97 €0
10 1% |24 2Q 28 36 3k|3E 48 4% 48 S5CT|57 61 6% 6% 73|7€ 7S 85 8F 81|97 9% 91 T9 Tv Y0
Ik 114|2T 2% 33 30 33|48 49 S1 50 55|66 6% 628 75 7%|84 8P 8E 99 97|C2 TE T8 <7 V7 ¥0
17 23|2P 24 3V 3% 46|47 51 S5¢ SY 69|6x 74 7k 7G 8% |85 97 99 T2 TQ|TE T TL ¥S ¥R o0
1S 282X 35 37 42 4P |48 50 53 6C 6%|77 77 84 8% 91|90 91 T¥ T8 V9 |Th ¥6 ¥9 03 Ok €0
11 20|28 3¥ 33 4¥ 48|5C 56 69 6% 78|7% 87 8 96 97 |T5S Td V4 (7 ¥3|¥R 02 ok €1 &P Q0
22 28|33 37 44 49 55|57 66 6% 77 74|88 8% 99 9S TT|TB U T3 ¥¥ ¥E |00 o1 €€ &8 QQ PO
26 24|39 38 4¥ 41 5Q |61 6% 74 77 87|8% 9T 93 TO TG |\P ¥2 ¥7 OS5 0Xx|€8 €S OV Qf PE kO
2T 28|30 42 49 S7 5S|6¥ 6 7k 84 8% |99 93 TE N1 TZ|¥6 ¥¥ OV o1 &P @3 Q7 P8 PB ko R0
28 32|37 49 4€ SP 64|6% 7V 72 8% 96|9S T V1 (0 ¥8|¥L 00 €3 € QT |0 Pk kS K¥ R¥ 70
2% 37|33 4P 55 5SS 68|73 7% 8% 91 97|CC TS N7 ¥8 ¥E|Ok €6 &8 Q0 P4|P¥ kO R2 f* 7V 20
2% 3% (42 4% 50 63 6% |7¢ 84 8S 9Q TS|TB NP ¥6 ¥ Ok|E7 EE QR P8 P1|KF {9 {8 70 9T 70
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Note that there are no standard duotrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-one.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Duotrigesimal (Base 32)

Numeral Set:
DECIMAL EQUIVALENT
2 4 s
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R

g8 3 (4
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Note that there are no standard duotrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-two.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Tritrigesimal (Base 33)
Numeral Set:

DECIMAL EQUIVALENT

o 1 2 3 4 5 6 7 8 9 10

0|0 1 2 3 4 5 6 7 8 9 C

+11 |V ¥ o € © P kK & % 0o 7

+22 X v ¥ S 86 3+ £ 14 2 1 8

TRITRIGESIMAL DIGITS

1 2 3 4 5 6 7 8 T|¥ 0 € @ P K & % 9 7 'LV ¥ € 8 3 £ 4 2T 810
2 4 6 8 T ¥ & P X|¥ 8 € ¢ & 11 13 15 17 19 1V|10 10 1k 1% 17 1% 1§ 13 14 1F 20
36 9 ¥ @ R 7 ¥ 3 ¢ 10|13 16 19 1¥ 1Q 18 17 1¥ 13 12 20|23 26 29 2¥ 20 28 27 2¥ 23 28 30
4 8 ¥ P o ¥ £ & 13 17 1T|10 1% 1L 13 1F 22 26 2T 2€ 28 2%|26 22 31 35 39 30 3k 37 3S 31 40
S T 0 9 S ¢ 1217 1¥ 1k 1% |13 18 24 29 2& 27 2¥ 24 31 36 3V |3P 37 38 3@ 43 48 490 4% 4% 4£ S0
6 ¥ & ¥ 2 13 19 1Q 17 13 20|26 2¥ 28 2¥ 28 33 39 3Q 37 331 40 /46 4% 4% 4% 4¢ 53 59 50 57 53 60
7 € 7 £ 12 19 1P 1% 12 24 2T |28 2S 28 36 30 30 33 41 48 40 4X |44 53 ST Sk S5¥ S¢ 65 6¥ 67 68 70
8 P ¥ 8 17 10 1L 1 26 2€ 2% |22 35 30 37 31 44 4% 49 4€ 53 SV |57 53 62 6T 6% 66 71 79 7k 7S 80
9 R 3 13 1¥ 17 18 26 20 2¥ 30|39 3R 33 43 4¥ 47 468 56 50 S¥ 60|69 6% 63 73 7¥ 77 76 86 80 8% 90
T 9 T 17 1k 13 24 2€ 2¥ 31 3V |37 3@ 48 4% 4£ 55 50 S5S 62 6¥ 6}|638 79 77 71 86 8f 88 93 93 9% TO
¥ X 10 IYV 1% 20 2V 2% 30 3V 3% |40 4V 4% SO ST S% 60 6V 6% 70 7V |7x% 80 8V 8 90 9V 9% CO CV Tx YO
¥ ¥ 13 10 13 26 28 2% 39 37 40|4%¥ 4% 53 SQ 53 66 6% 68 79 77 80|8¥ 8% 93 90 93 T6 TR Te V9 \7 ¥0
0 B 16 17 18 2¥ 2S 35 3% 3 4V |4¥ 54 Sk 52 6T 6% 73 7P 74 89 8X|92 90 9€ T8 T7 N1 T& T3 ¥7 ¥ o0
€ £ 19 1% 24 2% 23 30 33 48 4% |53 Sk SI 6¥ 66 77 77 82 8P 82 9V |9S T6 Td V1 TO T4 ¥T ¥¥ oS o7 &0
Q T 1¥ 13 29 2% 36 37 43 4% 50|5Q 52 6% 63 79 7% 86 87 93 9% TO|TQ TG \¥ T3 ¥9 ¥¥ 06 o7 €3 €R Q0
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Note that there are no standard tritrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-three.

This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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+0
+17

Tetratrigesimal (Base 34)

Numeral Set:
DECIMAL EQUIVALENT
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28
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Note that there are no standard tetratrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-four.
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This document may be freely shared under the terms of the Creative Commons
Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Pentatrigesimal (Base 35)
Numeral Set:

DECIMAL EQUIVALENT

o 1 2 3 4 § 6

+0 |0 1 2 3 4 5 6

+7 7 8 9 T T ¥ 0

+14 | € @ P kK R 7 0

2|7 X v ¥ S 8 3

+28|E 1 @ I 8 Z k

PENTATRIGESIMAL DIGITS

1 2 3 4 5,6 7 8 TV ¥ 0 € QP K & 7 |7 ALV ¥ S|/8 3% E 4 2|F 8 2 k10
2 4 6 8 T|¥ €& ¢ ¢/8 k& 11 13 15/17 19 IV 10 1Q|1k 1% 17 1% 1S|13 14 1F 1% 20
36 9 ¥ /8% 7 ¥ 3 2C|% 11 14 17 1T|10 1P 1% 1x 1S|1€ 1 1k 22 25|28 2V 2€ 2k 29|2% 28 21 23 30
4 8 ¥ P ¥ € & 11 15(19 10 1k 17 15|14 1Z 22 26 2T|2& 28 2% 28 22|2k 33 37 3V 3@ |37 3L 33 3r 40
S T @ 9 S|¢ 10 15 1T 10|19 1S 18 20 25(2T 20 22 2S 22|30 35 3T 3Q 39|3S 3¢ 40 45 4T |40 49 4S 48 50
6 ¥ R ¥ Q|11 17 10 17 1S|1F 22 28 2€ 29|28 28 33 39 30|37 33 32 44 4T|4P 4% 4€ 4k 55|5V Sk 5% 51 60
7 & 7 € 10|17 1€ 17 1€ 20|27 2& 27 2€ 30|37 3€ 37 3E 40|47 4€ 47 4& 50|57 S€ S7 5€ 60|67 6€ 67 6€ 70
8 P ¥ 8 15|10 17 14 22 2T|28 28 2k 37 3Q|3% 3I 44 4¥ 40|4€ 51 59 Sk 5S|5Z 66 6€ 6% 62|73 7V 77 73 80
9 & 3 11 1T|17 1€ 22 2T 20|24 33 3¥ 37 33|44 40 4Xx 4I 55|5€ 5% 58 66 60| 6% 6z 77 7P 7S|7k 88 8k 88 90
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Note that there are no standard pentatrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-five.
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censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Note that there are no standard hexatrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-six.

This document may be freely shared under the terms of the Creative Commons

Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-

censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Note that there are no standard heptatrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-seven.

This document may be freely shared under the terms of the Creative Commons Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Octotrigesimal (Base 38)

Numeral Set:
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Note that there are no standard octotrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-eight.

This document may be freely shared under the terms of the Creative Commons Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Note that there are no standard enneatrigesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base thirty-nine.
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Note that there are no standard quadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty.

This document may be freely shared under the terms of the Creative Commons Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-

censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Unquadragesimal (Base 41)
Numeral Set:

DECIMAL EQUIVALENT
o 1 2 3 4 6
+0 |0 1 2 3 4 5 6
+7 17 8 9 T T ¥ 0
+14 | € @ P kK R 7 0
+21 |7 X % ¥ S 8 1
+28|E 1 @ I 8 Z k
4354 B H & 8§ o
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Note that there are no standard unquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-one.

This document may be freely shared under the terms of the Creative Commons Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Duoquadragesimal (Base 42)
Numeral Set:

DECIMAL EQUIVALENT

o 1 2 3 4 § 6
+0 |0 1 2 3 4 5 6
+7 17 8 9 T T ¥ 0
+14 | € @ P kK R 7 Q
+21 |7 X % ¥ S 8 1
28| € 1 @ Y 8 Z k
#3514 € H % 8 4 P

DUOQUADRAGESIMAL DIGITS
4 d € @ P K &7 9 7 A % ¥|S B8 3 £ 4 ¢|F 8 Z E Q4 £|H T § 4 P 10
9 X ¥|8 €& ¢ & kK R|% o1 10 12 14 16|18 1T 1¥ 1€ 1P 18|19 1% 1¥ 18 1£ 12|18 1k 1R 1% 11 20
4
b

Z R|% 10 13 16 19 1¥|1Q 18 17 1¥ 13 1G|1Z 1R 15 20 23 26|29 2¥ 20 28 27 2¥|23 2@ 2Z 2R 28 30
12 16|1C 1€ 1% 1x 18 1|1k 1% 20 24 28 2¥|2P 20 2¥ 2& 28 2R|24 32 36 3T 3¢ 3%|3% 38 3¢ 3k 3% 40
13 18 10 1R|1% 1€ 12 1% 21 26|2V 2P 27 28 2F 2R|2F 34 39 3E 3% 3% |31 3k 3% 42 47 4¥|4k 4% 43 48 4H 50
10 16 1¥ 1R 1¥ 1G|1R 20 26 2¥ 28 2¥ |28 2R 30 36 3¥ 3R%|3¥ 3G 3R 40 46 4¥ |48 4¥ 4T 4R SO S56|5¥ 5% S¥ 5S¢ SR 60
10|17 1€ 17 18 1§ 20|27 2&€ 27 2€ 23 30|37 3& 37 3£ 38 40|47 48 47 4E 43 S0|57 5€ S7 SE 58 60|67 6€ 67 68 63 70
16| 1€ 1x 18 1% 24 2¥ |20 28 2R 32 3T 38|38 3k 40 48 4P 4% |48 41 56 S5&€ S SC|S5% 64 6¥ 60 6f 6R|72 7C 7% 78 7k 80
1¥ 17 12 15 26 20 2¥|2Z 30 39 3% 33 3R |43 4¥ 47 4¢ 45 56|50 S¥ 5% 60 69 6% |63 6R 73 7% 77 76|76 86 80 8% 8Z 90
1R 1€ 1% 26 2P 2B 2R |34 3& 3% 3k 42 4% |4x 48 50 ST S0 56|51 68 6% 6€ 6% 76|7f 78 7R 84 8¢ 8% |8k 92 9¥ 9% 938 0
1% |13 24 20 28 2M 36|3k 3E 38 48 47 4T |4 ST 57 S8 61 6¥|6% 6k 73 7€ 7S 7R |85 8P 8L 8T 97 92|91 91 T9 Td T <0
1820 2% 2¥% 2R 36 3%|3¢ 40 4¥ 4% 4R 56|5% S 60 6¥ 6% 6R |76 7% 7¢ 80 8¥ 8¥ |8k 96 9% 9¢ CTO T¥|T¥ TR N6 & (¢ ¥0
1R [27 20 2%Z 34 3k 3% |41 4& 43 49 SU S¥|SH 68 67 6k 75 7% |7F 82 8Q 8E 8k 9¥|9S 9% T9 Tx TQ V6|7 T3 ¥3 ¥P ¥ 00
2028 28 30 38 3E 40|4E 4E SO S€ SE 60|68 6€ 70 7€ 7€ 80|8E 8E 90 9¢ 9& TO|TE CTE NO € TE ¥0|¥E ¥E 00 of of &0
2627 2R 39 3% 35 4¥|43 SO SO 56 63 6R|6Z 76 77 7R 89 8% |88 9¥ 93 TO TQ T |T3 TR TZ ¥6 ¥7 ¥R|09 O¥ 08 &€¥ & Q0
2% [2€ 32 3% 3k 48 4¥|44 S€ SC 64 60 6R|7C 78 80 8P 83 96 |9k 9% T¥ CTE T2 TR|Tk ¥8 ¥¥ ¥1 Of 0G|&4 &1 &R QT QB PO
28128 3T 33 42 4% 4R |5V SE 63 60 6U 7¥|71 84 87 8% 90 9¢|TS Tx T& TE€ I ¥6|¥L ¥Y o0 08 €7 E£¥|EF OP Q2 P8 PS kO
2% |30 3% 3R 4¥ 4¢ S6|5% 60 6% 6R 7¥ 72|86 8% 90 9% 9& T¥|TG N6 {¥ ¥0 ¥R ¥R|O¥ 0C €6 & Q0 QR QR P¥ PE k6 k¥ R0
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Note that there are no standard duoquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-two.
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censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Note that there are no standard triquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-three.
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Note that there are no standard tetraquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-four.
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Pentaquadragesimal (Base 45)

Numeral Set:
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Note that there are no standard pentaquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-five.
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Hexaquadragesimal (Base 46)
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Note that there are no standard hexaquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-six.
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Heptaquadragesimal (Base 47)
Numeral Set:

DECIMAL EQUIVALENT
o 1 2 3 4 §5 6 7
0|0 1 2 3 4 5 6 7
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Note that there are no standard heptaquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-seven.

This document may be freely shared under the terms of the Creative Commons Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Octoquadragesimal (Base 48)

Numeral Set:

DECIMAL EQUIVALENT
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4

5

+0

+8
+16
+24
+32

+40

2 00 X o 0 O|O0
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ok Tt g O (N

OCTOQUADRAGESIMAL DIGITS

oD Y O

7 X bV ¥
5 F % 10
10 1% 17 1¥
1R 14 1% 20
29 2& 27 2¥%
2¢ 2R 26 30

s 83 E 1 ¢

12
13
24
21
36

14
1e
28
2k
3¥

1T 1%
18 15
20 2%
31 36
3¢ 3R

H =z 8§ 9

1€ 1¢
28 27
38 3%
3% 43
4R 45
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33 3C 3k 3%
3% 38 31 40
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4X 4%
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—_
o
—_
=<

3% 46 40 4%
48 4€ 4% S0
45 52 S0 5%
S¥ S¥ SR 60

4z
St
54

45
59
5%
6%

57 5¢
62 6%
6 66
78 7%

S A oD N Al X N D X O O W

—
(=}

—_
B
—_
=

18 1*

3C 3%

Sz 5% 6% 6%
66 69 6k 70
63 66 79 7¥
70 7p 78 80

72
7€
86
83

7b 86
8% 8k
93 9%
98 T0

—_ =
o W

3D 4%
46 4%

77 7% 87 8%
76 8% 8¢ 90

9T
R

70 ¢
76 ¥

S M A & M| 5 00 6l M oD X & & O D MX AN e N RN

—_ = =
» MO X O

4k 4R
48 50

52 §¥%
S0 SR
S¥ 60

63 76|75 7R
74 7¥|7% 8P

8Q 8k 95 9%
8R 98 9€ TO
99 9¢ T3 ¥
9¢ T4 6 Y0
T3 T8 V1 U¥
¥ N0 U¥ ¥0

(43
(4!
R
¥
¥
a0

T, 15
¥4 ¥¥
¥z 06
o€ oR
b €R
&% Q0

§
p34

Q2 Q7

RC Rz
70 7¥

k4 K¥

e
=X N 0w O N

24 20

58 6%
5% 6%
69 6R
69 70
or 7%
66 7¥

9% T¥|V4 T8

7% Tx L ¥¥
TR Y ¥ 00
(8 ¥R ¥¢ o¥
¥¥ ¥4 99 €0
¥Z O OV &¥
36 ok €R Q0

o8
&4
&e
Q8
Qk
P¥

QS Q¢
Ck PY¥
PQ P38
PR K¥
kS %6
26 2R

79
2
29
7€
Ak
%6

LR ¥R

—_ =
o ™

75 7R
7P 80

3 €T &b 0¥
€0 &8 ©P PO

[
kP

23 7R
7P 20

N4
¥3

—_ = =
X X Y

73 8%
7% 8%
81 8k
8% 90

&7 06 Q% P¥
€6 QF PE KO
QQ P2 PH k¥
QR P¥ k¥ R0

6
29
2%
7¥

72 ¢
B 7¥
77 78
7R X¥

70
7%
X1

7
8T
(39
iR

— = = =
0o 61 (m oo

8% 9%
8k 9%
8¢ 9K
98 T0

P9 PR K R¥
Pe kO RT 70
k3 k6 RZ 7¥
I¥ fP 78 20

02
143
76
78

7% A8
7% AR
¥ WP

Ak L6
Xk W
LS 31
¥8 <0

£S
(23
c3
(4

—_ =
[l

3% 48

97 T¥
9¢ ¥

kR % 7' 0¥
28 7¥ 96 70

XC
AR

13 4%
e ¥¥

¥ Se
SR BY

T
133

6 LR

s s A T | AT L ot AR F N T =m0 WX o AN Y e T T M X AT AN NO 0 I ON N AW N
—_ = —
A N & R (=)

—
S

—
(=}

20

3€ 4%
38 4€
3R 42
34 4%
3% 4D
40 50

0

9k TR
74 Y0
[
6 ¥
TH TR
T0 ¥0

¥9 06
¥ 09
¥4 ok
30 €0

£z Q8
Q0 PO

k0 R0|70 20

23 7k o1 7¥
7¥ 98 74 X0
7Z 93 73 X¥
6 74 X2 L0
3 78 XS V¥
70 X0 L0 %0

7
Y4
¥
SO

1%
13!
¥R
¥%
Sx
80

¥9 S4
¥R S8
SQ BY
S5 84
87 39
30 €0

SL 85
BE 1¥
39 €6
3% ER
€7 1%
10 G0

F23
kO

kO 9%
90 RO

z7
FAS
kz
P
[AY
H0

40

L3 Mg
HE =¥
27 8%
€ ¥
7 b6
PO 30

4

DO

B¥ 59 V6
88 D6 T4
D4 §3 €2
50 €0 %0

¥1 €0
£0 100

Note that there are no standard octoquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-eight.

This document may be freely shared under the terms of the Creative Commons Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.
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Enneaquadragesimal (Base 49)
Numeral Set:

DECIMAL EQUIVALENT
o 1 2 3 4 § 6

40 |0 1 2 3 4 S5 6

+7 |7 8 9 T T ¥ 0

+14 [ € © P Kk R F 9
+21 |7 X L ¥ S 8 1
+28 | £ 4 ¢ I 8 Z Lk
+35]4 R H % % 4 P
+42 |6 D ¥ £ % £ %

ENNEAQUADRAGESIMAL DIGITS
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Note that there are no standard enneaquadragesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base forty-nine.
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Note that there are no standard quinquagesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base fifty.
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Unquinquagesimal (Base s1)
Numeral Set:

DECIMAL EQUIVALENT
o 1 2 3 4 § 6 7 8 9 10 11 12 13 14 15 16
+0 /0 1 2 3 4 5 6 7 8 9 T T ¥ o & @ ¢
417 [ &8 7 0 7 & vV ¥ §$ 8 3 £ 14 2 Y 8 2
434 F 4 € H % 8§ 4 B B P § ¢ 8 ¢ ¥ o4 ¢
UNQUINQUAGESIMAL DIGITS
12 314 S 617 8 9§z Y Kia € QiP K[RIF 2 7Yix &V ¥!S B LIiE 4 2iFY & Z!k|Q R!H % 8! B /D ¥ 1% £ ¥id 2 10
2 4 6{8 T ¥iE P RO X ¥ E TR RLITA G R Fie 11131517 19/1T 13 1Q{1k|17 17{1% 1S 1314 1F 1Z2{18 1M 18]Ik 1D 12{1€ 14 20
36 91%¥ @ Ri7 ¥ 112 Z Ris B <£!¥ 10{13/16 19 1¥!10 18 1¥ 13 1212 1R 1815 1 1¥120|23 26129 2¥ 20128 27 2¥i23 22 2Zi20 25 25!2¢ 2% 30

(VIS5

20 30140 50 60170

80 90!

NY

X0

a0

]

Pk

€0 Q0(PO kO

(7D 0T 7ZIXE WL ¥R
€ 7T X61%2 W ¥R
| o ey
""""""""" 77 X543 ;%i"%’e’"s%?"""""
71 XE \1iI¥8 SS B¥!
70/%0 10 ¥0(S0 €0 30!

3% Ex 171
£0 10 20!

20! 20!

70 20 30 kO

v 89:04 €T He[Z §] 43 [PS 50 VRITC 5 %0
30 AF QY M4 ZRIS3 € B¥ B0 VP T¥i€8 ¥4 L0
3% 00 UZ %@ §LI4¥ b7 R DO Y £3 50
k|z3 28 ¥ T 50 1R ;iéé"a"s"i}i5%%"455""'&4'%’2"&6
kP 90RE HO T¥ ST 4T F9iB8 D7 eéies %4 £31%2 41 20
90 20|40 %0 §0/90 FO 50 PO T0 080 £0 FO'HO 20 100

Note that there are no standard unquinquagesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base fifty-one.

This document may be freely shared under the terms of the Creative Commons Attribution License, Version 3.0 or greater. See http://creativecommons.org/li-
censes/by/3.0/legalcode regarding the Creative Commons Attribution License.

PaGe 8 (32)

THE NUMBER BASE

Multiplication Tables of Various Bases - D¢ Vlieger



Duoquinquagesimal (Base 52)
Numeral Set:

DECIMAL EQUIVALENT

o 1 2 3 4 § 6 7 8 9 10 11 12
40 |0 1 2 3 4 S 6 7 8 9 T T ¥
13|90 € @ P kK R 7 9 7 X LV ¥ ¢
+26 |8 3 € 4 € Y 8 Z E § R H &%
+39 % 4 B & D ¥ €2 ¥ £ ¥ 4 ¢ Kk
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Note that there are no standard duoquinquagesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base fifty-two.
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+0

+9
+18
+27
+36
+435

Triquinquagesimal (Base s53)
Numeral Set:
DECIMAL EQUIVALENT
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TRIQUINQUAGESIMAL DIGITS
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2% 24 2k 28 2%

r 8 2 k 4
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19 10 18 14 18
28 2% 28 2¢
24 31 36 3¢

g A 2 8 A
17 17 1% 1S 13
22 2528 2V 28
2% 25 28 2¢ 31
37 38 3r 3R 3k

) S R
11 1F 12 1§ 1H
2k 29 2% 28 21
35 39 30 3k 37
38 3k 43 48 49
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77 7k 74 8T 86

6% 6k 6% 73 7€
7170 7S 70 74
78 7€ 85 8%
8T 8% 8% 8B
8k 93 98 92

7S 7R 75 85 8P
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8% 94 9k 9¢ 9P
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Note that there are no standard tetraquinquagesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base fifty-four.
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Pentaquinquagesimal (Base s5)
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Note that there are no standard pentaquinquagesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base fifty-five.
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+8
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Sexaquinquagesimal (Base 56)
Numeral Set:
DECIMAL EQUIVALENT
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Note that there are no standard heptaquinquagesimal numerals; those used here are the set of “argam” numerals

. There may be other proposals for base fifty-seven.
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Octoquinquagesimal (Base s8)
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Note that there are no standard octoquinquagesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base fifty-eight.
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Note that there are no standard enneaquinquagesimal numerals; those used here are the set of “argam” numerals. There may be other proposals for base fifty-nine.
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+0
+10
+20
+30
+40
+50

60 numerals.

-

Numeral Set:
DECIMAL EQUIVALENT

3

4

S

6

Sexagesimal (Base 60)

al L & & N Of0

A A

@ O 08 XX X |

< N oo o W

ih

A oKX o A

2

o O M DO N

5

3

S N 00 "o

Mo = T N

P4 = R M » 0|
T o2 ot = W O |\

SEXAGESIMAL DIGITS
Note that there are no standard sexagesimal numerals in today’s civilization. The
numerals here are the set of “argam” numerals. There are other proposals for base

The ancient Mesopotamians, the Sumerians and Babylonians, developed a sexag-
esimal positional notation. Their cuneiform numerals appear at right. The Babylo-

nians composed their numerals by using five decade-figures and nine unit figures.

o
01

12
03
04
oS
76
07
08
719

O ® NN LN A W N~ O o

|

H=EAEA=_=AE A==

BABYLONIAN CUNEIFORM DIGITS

100

10
11
12
13
14
15
16
17
18
19

<

<T
<T
<m
<T
<¥
<ff
<¥
<¥
<ff

20
20 K

21 «
22 «\
23
24 T
25 <Y
26 «ff
27 «F
28 «¥F
29 «ff

30

30 «

31 «|
32 «
33 «
34 «T
35 «¥f
36 «ff
37 «F
38 «F
39 «ffF

40
40 €

41 KT
42 L
43 €M
44 €T
45 &F
46 K1
47 €F
48 €F
49 K

SO

50 <&

S1&T
52 &1
53 &M
54 &T
55 &
56 &iff
57 &F
58 &F
59 &FF

a A m A

= o o

14
19
1R

=
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Argam numerals were developed to avoid projecting decimal values
and methodologies on transdecimal bases. Further, the system was
produced to avoid encumbrance by any alphabet, though initially, the
Latin, Greek, and Devanagari alphabets inspired certain numerals.

If we define numerals which take their form from the prime factoriza-
tion of the integer it symbolizes, we might eliminate much of the deci-
mal association. The number 27, for instance, is not so much [(2 X 10)
+ 7], but more significantly 3°. Thus twenty-seven has little to do with
“seven-ness” or “twice-ness” as the term “twenty seven” may impart. It
has everything to do with “three-ness”. If we were to design a new digit
for the quantity three-cubed, it should be tied to three-ness rather than
being seven greater than twice ten. This is the impetus for the creation
of the “argam” numerals.

The decimal interpretation of transdecimal numbers pervades our mod-
ern understanding of bases larger than ten, especially when they are sig-
nificantly larger. Consider the means by which we note time, in hours
and minutes. When we look at the clock and see a number like 6:40, the
decimal presentation of the sexagesimal notation commands our inter-
pretation of the figure. We see “six” and “forty.” What may not be as ap-
parent is that the “forty” is not only (4 x 10), but more significantly %4.
Thus a time like 6:40, if seen purely sexagesimally, might be better inter-
preted as (6% x sixty), (Y x sixty-squared), (2* x 5*), or 400. The deci-
mal presentation of sexagesimal numbers tends to downplay the natural
divisibility of sixty by 3 and 12 and somewhat 6. Of the six reciprocal divi-
sor pairs of sixty, {1, 60}, {2, 30}, {3, 20}, {4, 15}, {5, 123, {6, 10}, several
are handicapped by the poorer divisibility of the presentation base, ten,
with {1, 10}, {2, 5}. This hampering of several of the “axes” each sexag-

extended over the nineties to 100, then 120 in 2004, and 400 in 2008. At
digit-eighty-nine, the prime numbers take their form from the symbols
of chemical elements; the atomic number equivalent to the prime: f
(chromium/24) = 89, H (manganese/25) = 97, T (iron/26) =101, B (co-
balt/27) = 103, L (nickel/28) =107, & (copper/29) = 109, & (zinc/30) =
113, etc. Numerals in the high-range (the low hundreds) began to take
form principally from the two factors which are closest to the square
root of the digit in question. Thus, ¥ = (T x ¥) =110, & = (7 x k) = 119,
&= (3 x ) =159, 2 = (9 X 3) = 243, but others involve multiple compo-
nents: ¥ = (3 x 7 x V) = 231. Some numerals were often used and had
simpler compositions; ¥ = 60, ¥ = 120, § = (¥x @) =180, 8§ = (7 x ¥) =
252. Very large numbers tend to have more complex argam: & = (22 x 3
X 5xX) =660,8=(2"x3*x35) = (R x0), 720, which is a doubling of §
= (2°x 32 x 5) = (& x 9), 360. Finally, there are single-figure numerals
for the first twelve powers of the first 8 primes.

In 2006, the names of the argam (the “ismarragam”) were devised. The
first numerals have single-syllable names as far as possible. The higher
argam have compound names with no more than two syllables as far as
possible. The ismarragam are likewise taken normally from the factors
which are closest to the square root of the digit. A couple of the older
names from the eighties have been retained with modifications (C = 10
=“dess”, d = 10 = “thise”).

The first sixty argam form the basis for my own sexagesimal use, in the
accounting of my business and in the dimensioning of buildings. The
names appear in the table below. €

T 10 dess 4 40 kinoct 1 70 sevess

C u el P41 lume P 71 calse
esimal divisor pair represents blunts the tool that sexagesimal notation 4 7
presents us with. Argam numerals were intended to restore the “purity” ¥ 1 zen 6 42 exeff £ 72 octove
oflarge number bases. d 13 thise D 43 sill i 73 scand
Like any tool or technology, argam numerals are far from perfect. Be- ¢ 14 zeff Y 44 cadell H 74 dimack
cause these were developed.b.y one person over tv.vo d”ecades., and be- s trick € 45 kinove 4 75 kinchick
cause they are based on retaining the nine “subdecimal” or Hindu-Ara- . 4
bic numerals, there are plenty of quirks. Because these found use by one P16 tess 46 diore % 76  catax
person over the same time frame, the quirks were allowed to settleinand 17 zote £ 47 foss < 77 sevell
establish themselves. There may be better ways of defining single-figure & 18 dine ¥ 48 exoct $ 78 exithe
numerals for integers in the range argam now covers (+400 digits). 7 19 ax i 40 effent 9 79 tite
The argam began development in 1981-1983 to render hexadecimal )
. . . . Q9 20 score <C so kiness d 8o octess
numerals more satisfactorily than the alphanumeric method (Hindu-
Arabic 0-9, extended with the first six Latin letters A-F), by a preteen 7 2! tress I g1 trizote 5 81 novent
boy. The first two numerals were the first letters of an invented, boy- * 22 dell 8 52 cadithe & 82 dilume
hood alphabet, the A and the B (). The A was replaced by a figure (C)  \ .3 flore & s3 sull % 8 van
in 1982 that communicated “two-ness” and “five-ness” simultaneously.
; o - ¥ 24 cadex R 54 exove ¥ 84 sezzen
It is a figure “2” rotated 180 degrees that resembles in a way a backward ) ' ]
figure “S”. The next four numerals, {¥, 9, €, }, represent decimal 12-15, § 25 quint % 5 kinell 5 85 kinote
respectively. The “¥” is the third letter in the Greek alphabet, written 8 26 dithe 3 56 sevoct Db 86 dill
above the line, and stylizations of the Latin letters D, E, and F, taken 3 27 trine % 37 trax K 87 trinue
from simple manipulations of the Hindu—AraPic nuf’nerals 6,” 3, and 2 £ 28 cadeff X 58 dinue § 88 octell
The names of the first six transdecimals were “desen”, “dalen”, “ceren”, \ . ) .
“thisen”, “erin”, and “leqis”. The 1988 extension added five numerals 29 neo 59 core o crome
{P, & &, 7, 3} which are largely stylizations of lowercase Latin letters € 3°© kinex ¥ 60 shock 2 9o novess
g-k, to symbolize 16—20. Girl’s names were assigned to eachnumeral; 8 I 31 sode 4 61 ark Jd o1 sevithe
=18 was called “lynn”. The numeral for twenty is a ten (T) withitsbowl g 3, twive © 62 disode ¥ 92 cadore
foldec.l up over the top. II.1 1991, the nume.rals were extended to thirty. z 3 trell 5 63 senove [ o3 trisode
The figure 7 is a seven with a wavy top with three cusps, the wavy top
now a “radical” as in Chinese character construction, that communi- k34 dote % 64 octent & 94 doss
cates “three-ness”, cf. d =13, § = (3 X 13). The Y is a digit-eleven (V)con- 4 3s kineff 3 65 kinithe 2 95 kinax
nected at the upper-right corner with another t, rotated 180 degrees. @ 36 exent & 66 exel & 96 extess
Digit-twenty-six is constructed in a similar way: 0 = 13, 8 = (2 X 13). H 37 mack 8 67 kale H 97 mang
Prime numbers tend to employ entirely new figures: digit-twenty-three
. . % 38 dax 7 68 cazote 4 98 seneff
(&) and twenty-nine (1) are examples. At first, the system was extended
via diacritical marks, usually for doubling numbers like ¥ = (2 x ¥), €= 8 39 tithe T 69 triore T 99 novell
(2 x €).In 1992 the system was extended to sixty numerals, then further
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THE END DIGITS OF SQUARES

by Michael Thomas D¢ Vlieger

THE NUMBER BASE
n A224  A096008 Pattern n
2 2 01 Each multiplication table in this document includes a diagonal 10 2
i ; gi strip of red figures that are the squares of the integers directly above 1010 i
s 3 014 or to the left of the figure. 14410 s
6 4 0134 This page summarizes some facts about squares of m in base 143410 6
7 4 0124 n. To the right, a “tree” shaped zone of figures represents the =~ 1422410 7
8 3 014 cycle of end digits of the squares of each m < n in base n,i.e, ~ 14101410 8
9 S m? = k (mod n). Looking at the line showing the end digits 140770410 9
10 6 014569 _ « o 1496569410 10
1 6 013459 of squares in base n = 10, we see “1496569410”. This is so 14953359410 1
12 4 0149 because 12=1,22=4,32=9, 4% = 16, and the last digit is 6, 149410149410 12
13 7 01349C% etc. In that sequence, only the numbers {0, 1,4, 5, 6,9}  1493¥CT¥39410 13
14 8 0124789¥ appear. The column marked “4096008” shows the range ~ 14921878129410 14
15 6 01469C of possible end digits of squares (see OEIS A096008). 1491T6446T19410 15
16 4 0149 . o 1490941014909410 16
17 9 01248900p Some bases n confine the possible end digits to just a 149P82000028P9410 17
18 8 01479Tdp few, like n = 12 or 16, while others can have squares  149p700792007p9410 18
19 10  0145679%Pk end in many different digits. The total number  149P6KN7557TE6P9410 19
20 6 01459f of possible end digits of squares appears under ~ 149P5P9410149P5P9410 20
21 8 01479QpPR “A224” (see OEIS A000224). 149P4071RPPR1704P9410 21
22 12 013459V¥EQPD . 149P3E500¥T¥QASE3P9410 22
23 12 01234689%¥3PR We can indeed choose a number base forhav- 14907 330x3668¥233209410 23
24 6  0149%P ing many divisors, thereby giving us more pat-  149p1¥1p9410149P1%1P9410 24
25 11 01469VEPF7¥ terns in the multiplication table. Of course,  149P0¥E60777706E¥X0P9410 25
26 14 01349T¥IEPIANS we would want to minimize the number  149PSTV¥3XKEIEIAINNTSPI410 26
27 11 01479TOPFAS ofcoprhne m < n in base n,mﬂﬂch ykﬂd a 149PS9XC0799779070TA9SP9410 27
28 8 01489pP7S « » . . . 149pPS878S5P9410149PS878SP9410 28
20 15 01456790PAXV¥SE scrambled” and difficult patterninagiven 900756\ asexriresaV676P9410 29
30 12 01469TOPFV¥S base’s multiplication table. Some neigh-  149p56747¢1¥7p0p7¥1774765p9410 30
31 16 01245789TEPRFASE bors of base n (i.e., “omega” =n—1and  149PSSR277EAETESTEAETF2R5SPI410 31
32 7 0149PKS “alpha” = n + 1) are beneficial in that ~ 149PS4KO0KASPI410149PSALOL4SPI410 32
33 12 01349%¥0QPASLY they g“® us handy patterns in the 149PS3PTQ1IAXY4T31CSIT4¥X 10 P3SPI410 33
34 18 01248900PKR77S8G82 . 149PS2020878287KkR78287802025P9410 34
35 12 0149TEQP7S12 table for some coprime m. Another | 450¢}61:2p4170T99T0714PETAE1SP9410 35
36 8 01490pSE thing we can examine is the way it 149pG00£9£30SP9410149PS0IEIEI0SPI410 36
37 19 013479CV¥P7SBLEGCZRR confines squares to only certain 149PSR¥31L.768TZ7N3RCEECRINTZTB7LY¥RSPI410 37
38 20 0145679TPRFOVISEEGAR  end digits. This is one of the  149PSRUBS¥7CRGAELIFOLEASKETHSETRSPI410 38
39 14 01349T¥0PASIER rnany(hﬂ%rencesrunnberbases 149PSRTS 34301 GAPYCTYEPXC1014X3STRSEPI410 39
40 9 0149pP9%SR 149PSRI¥1V1¥IRSPI410149PSRI¥191%¥9RSPI410 40
41 21 0124589TPRo7\Srazeusy  havebetweenoneanother @ | 490cpg\05753002UZI T ZHLTORSTERTNSRSPI410 41
42 16 01479QPR7ASEGRUB 149PSR7ASPUR 1 EQ4UCSA7ASCH4QE 1RUPSX7RSPI410 42
43 22 01469TTIECPE7LYST RENP 149PSR67ZEJOTS TP bEOTN ORI FTHI0YETT6RSPI410 43
44 12 01459¥pPdSZRU 149PSRSAUEZYHISRSPI410149PSRSIUBZYHUISRSPI410 44
45 12 0149TP7STRRY 149PSR47RTI 9RPOI 79 14RERRY197T OPROT TR74RSP9410 45
46 24 01234689%0PRL¥SBI1T 8ARSH 149PSR3238161 ¥FBI2833.¥4¥3.85208b¥1'6189%3RSP9410 46
47 24 012346789%EPRR7¥SLEBRRUB 149PSR2KRk63.3E8U7768¥REVVERY8E7 THRE31.6KkK2RSPI410 47
48 8 0149pS2R 149PSR1PZ4S0S4ZP1RSPI410149PSR1PZ4S0S4ZP1RSPI410 48
49 22 012489TQPRALS128RUSDTY 149PSR0032LBA01TTZR8ODSUUSP08R 2T 10Y8L2800RSP9410 49
50 22 01469VEP77%¥SBITRRSFTRH 149PSRHAET 07R7R8S 686¥T0FR1B8S B1RPOT¥S6SRFT 70T EHRSPI410 50
S1 18 014900PRZ7SCZRREDH 149PSRHOCHZBPV 7 1kR4VZSFRIOCFSZD4RK 17D PBEFHEOHRS PI410 51
52 14 0149¥0PKSIRYFH 149PSRA¥1 BENONLEVEHRS P9410149PSRAY1 TNV LTV ¥HRSPI410 52
53 27 014679TNIRPI¥S EVRUZIBVTRLHE 149PSRHAN ELOZTHIRY6D 17 8BEINERE 71D 6¥TIUTEOLETHRSPI410 53
54 22 01479TOP7ASEFRRUIDEHE 149PSRATIBIR7EITZOHA9BDRL £3 €1 RDBIAUOFIOET7RIBITHRS P9410 54
5SS 18 01459TEQPISBI ERTLH 149PSRH9BNE4L SREHI Q1REBAPEELVIBET 1O HERST 4RV RBIHRSPI410 S5
56 12 01489pPSEBRTH 149PSRA8STI81£1897S8HRSPI410149PSRABSTI81E189FS8HRSPI410 56
57 20 014679P7¥SECREBVRALS 149PSRA7¥V7CES RE4SF1BEPOSHRDDRAGOPEG17E4EQRSSC7DE7HRSPI410 57
58 30 0145679PXVESEVCZRAREERHRB MR T 149PSRH6LBS EMAIFRRIBAV7RLEZC1BZTLL 70 B ORFS I hE SBLEHRSPI410 58
59 30 0134579%QPLFD7XS 83.E1ARPRBEHhTF 149PSRASAP3BEFE M1 78E ¥ TR 7KK 73 ALFY EB71hdFZIB3PASHRS P9410 59
60 12 0149pP7%SRNLH 149PSRA47N1%HPLPAF1N74HRSPI410149PSRA47IISHPLPHY 1V74HRSPO410 60
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How Do WE NAME NUMBER BASES?
by Michael Thomas D¢ Vlieger

THE NUMBER BASE
THE LAMADRID BASE NAME SYSTEM
Bases 1-10 Bases 11-20
1  unary 11 undecimal 21  unvigesimal 40  quadragesimal
2 binary 12 duodecimal 22 duovigesimal 50  quinquagesimal
3 ternary 13 tridecimal 23 trivigesimal 60 sexagesimal
4 quaternary 14 tetradecimal 24 tetravigesimal 70  septuagesimal
S quinary 1S pentadecimal 25 pentavigesimal 80  octogesimal
6  senary 16  hexadecimal 90  nonogesimal
7  septenary 17  heptadecimal 30  trigesimal 100 centesimal
8  octal (octonary) 18  octodecimal 32 duotrigesimal 120  centovigesimal
9  nonary 19  enneadecimal 36  hexatrigesimal 144 centotetraquadragesimal
10 decimal 20  vigesimal 360 trecentosexagesimal

You've probably learned the names of some bases in
school! We know decimal is base 10, hexadecimal is base

UNiIT PARTICLES

in places the units ahead of the decades.
We don’t have to have perfectly-good Latin names (or

16, binary is base 2, and octal is base 8. Some other bases Lo Greek ones) for number bases, because we aren’t trying to
have longer and fancier names, mostly from Latin. Base 20 2 duo- make Latin words. We’re making new English words that
used by the Maya, is called vigesimal, while base 60 used 3 tri- help us talk about number bases. So we don’t have to do
by the ancient Mesopotamians, is called sexagesimal. 4 tetra- everything these older languages do to make actual Latin
Above is a chart of some names for bases. The names that or Greek number names. Some of the other things Latin
are in bold are words you would be able to find in a good S penta- does with number names would be confusing in English,
dictionary. Because there is no standard way of namingbas- 6  hexa- so we don’t do them!
es, this website has invented the others usinga new system. hepta- The column of “particles” or parts of words we can use to
This new system tries to follow the way the other names build a base name appears in the center of this page. Base
were made to furnish similar names for the other bases. 8  octo- 10 and below have a different set of names that matches
Unlike names for chemical elements or for numbers 9  ennea- what’s in place today: these end in -ary except for “octal”.

themselves, bases don’t have a common system of names.
What would you call base 14? Where would we get the

DECADE PARTICLES

Remember, the goal is not to change the commonly used
names. However, above base ten we use a system that

parts necessary to put together such aname? Of coursewe 10 dec- puts hundreds first, then units, then decades, followed by
can always call it “base 14”. 20 viges- “-imal”. So base 144 would be called “centotetraquadrag-
If we want formal-sounding names like “decimal” for & esimal”. Putting units in front of decades seems awkward,
base 10, or “hexadecimal” for base 16, we might try touse ~ 30 triges- but it preserves the common name “hexadecimal”.
the sources of the parts of those names. These sources are 40 quadrages- Would this system work in languages other that English?
Latin and Greek. 50 . i It may. Breaking the rules of Latin and Greek may harm
Now we don’t live in ancient Rome nor Greece, so we quinquages the sensibility of this system in other languages. Speakers
might not have to do everything those languages do to ~ 60  sexages- of other languages might wonder why we don’t do every-
express a number. We can mix Latin and Greek, too. The 7 septuages- thing older languages do, that might seem strange and
English language has been using Latin and Greek words for confusing to them. It would be up to speakers in those
. - N 80  octoges- . .
new inventions and scientific terms for more than a couple other languages to produce their own names of bases; we
centuries. Because of this, many of the word parts from 90  nonages- won't try to control them. In some languages, like Span-

these languages are fairly easy to understand in English. The
Greek word-part “tele” and the Latin word part “vision”, or

HUNDRED PARTICLES

ish, Italian, and French, speakers might possibly simply
use actual Latin base names. This is an English-language

the Greek word part “phone” are easy to understand. “Tele” 100  centes- website; we'll focus on English-language solutions and let

means “far”, so any word that has “tele-” has something to 509 gucentes- others choose as they wish.

do with distance. Television and telephones are devices So this is the system for number base names used on

that communicate pictures and sounds from afar. 300 trecentes- this website. An intelligent young friend named Fernando
We use the Greek word part “hexa” to impart the idea of 400 quadringentes-  Martinez Lamadrid of México suggested the system for

sixfoldness in English. We ‘I‘<now the}’t ahexagonisasix-sid- 590 quingentes- names up to base-99; I've continued the system through

ed shape. The Latin word “decimal” communicates some- the thousands. For this reason, this system is called the La-

thing to do with ten. When we put these parts together we 600  sescentes- madrid system of base names. It looks like a good system,

get “hexadecimal”, meaning base 16. So we can use Greek 700  septingentes- so we’re sticking with it! €8

words“for the unjts and .Latin for the tens place. We write g5 ctingentes-

these “backward”, meaning unit first, then decade, because

that’s how the words like “hexadecimal” are arranged. Lat- 200  nongentes-
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