Digit-Base Relationships
A Guide toward Measuring Radix Utility?
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Digit Maps for 2 < r < 18;
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See Table Al for an expanded view. Visit http://www.vincico.com/arqam/DigitBaseRelationship.pdf to download a table to base XO0.



Decimal (Base 10)

112]3]4]s]6]7]8) 9 [10)

2 |4 6810 12]14]16 18/20)
3 |[6) 9 |12]18| 18|21 24|27 [30)
4 '8 12]16(20) 24| 28|32 | 36 (40)

s (10) 15 (20) 25 (B0) 35 (40) 45 (50)
6 |12]18]24(30) 36| 42 | 48| 54 (60)

7 | 14|21 2838 | 42| 4956 | 63 (70)

8 16| 24| 32 (40) 48| 56 64| 72 (80)

9 18|27 (36 45 |54 |63 |72 81

(10fz0{0K 405060170} 80X60)(0)

Dozenal (Base 12)
11213 1Ase 789 x| <)
246 |[8) x (10) 12| 14 16 18] 1x [20)
4 |[81[10) 14] 18 (20) 24 | 28 (30) 34 38 (40)

s [x 13182126 2534 39| 42| 47 |(50)

6 (10) 16/20) 26 (30) 36 (40) 46 (50) 56 (60)

7 112|191 24 |22 |36 |41 | 48|53 | SX 65

8 | 14 (20) 28| 34 (40) 48| 54 (60) 68 74 (80)
x 1826 | 34 42((50) sx |68 76 84| 92 [x0)

¢ 1|29 38 47| 56| 65| 74| 83| 92| 1 |(50)

ODHOOODODODODOT,

Hexadecimal (Base 16)

1

REREEEERIEPREEREEEERE)
o| Q| v S| | oo| x| \©O < | —
123%56789.®bdde@
V|l gV | | V| 3]0 O N
123456@789ab.ﬁd@
cS || | =] O] Q|0 WV A\ S| O | O en
12344567889abc@
© | < O | | <+ Q| | V| o | <
— | N | <t | O | I~ | o0 | ®| QO
O | —| Q|| N|TB |0 M| V| O | F || 3|
b1223445667889a®
G| | ]| Q| VIO S| | Q| 0| | VIO
— | = NN F VO[O | XN]|®|®|N
N Q| | YO | H| 0|~ @ O Q| wv| O D
911223345566778@
%5 ) %) © ) ) 0 )
— Q ) < vl N\ o~
V| VN | @ —| 0| O| T | T 9 O &N
7e1122333445566@
N | 0| O < O | U | N | 0| V «
6c111%2@33444ﬂ5@
t| oo | B AV —|0|.a
5af111222333444@
0| O 0| W oo | O

BB IONEIRIOSEIEIE

(V) ]

ololal o]«[ala[=]a]2]5]3]|5]5]3®
2468ace®nmwm1mkm@
234567893b€def®




Senar
(Base 6)

Septenary
ase7)

31 4|5S

6

6 11 13

15

6 12 15 21

24

11

1512226

33

13

2112634

42

N LN BW N

15

33 42

S1




Octal

QMé%NH
DEEEEEE




Nonar
(Base 9)y




Decimal
(Base 10)

2 3 456 7 8 9

4 6 8(10)12 14 16 18

l6| 9 1218 21 24 27

/812 16(20) 24 28 32 36

oo} HHOE

12 18 24 (30) 36 42 48 54
3

4 21 28 35 42 49 36 63
16 24 32 (40) 48 S6 64 72

N 0 I N »n | B WY

11827 36 45 54 63 72 8l




Undecimal
(Base 11)

w
N
@)\
~
oo
\O
>2

S,

O 0 I N »n B W N

3
o
&
o
5
S
5
O
EXSENNENENENE)

&)



&)

X O 0 I »n bW |




Tridecimal
(Base 13)

vO_\7u9oo7/054321
- NN F V| O IO O\ N L
L N v o = » N w0 o T
- NN T WV V| N0 N 0] O\
Z741_\852v0963
N AN O N TV OO | I 0o O
AN VN = N0 A LD o 0 T
— AN NN F T VN0 N0 I
o ML Q9O = T X AN WV
— = NN N T T v O \O | I~
718293Z4_\5v06
— = N NN T VWV O
6v05_\47u3920017
— =N N NN Tt YWV
wHmlow QA o2 |~ O L ®©
— -~ NN DD T

on \O — | vy | O\

+ || » |25 YK 9 SR IBI
N v | 0| L D~ | DN
360/v011112%22
SRR NS S B Rk e R g g
NNt WV N0 | I 0O\ N L o

(10)20)(30)(40)(50/(60)(70)(80)(90)(c0)£0)(30




Tetradecimal
(Base 14)

(DDA

2X
85

3C 49 58 67 7685 94| C3 Y2 ¥l

10) 17 (20) 27 (30) 37 (40) 47 (50) 57 (60) 67

2 3 4 S/ 678 9 C v ¥ 0

2 4 6 8 T 251‘2141618161

3 69 ¥ 11 1417 1C 10 22 25 28

48 ¥ 12 16 1z24 28 2% 32 36 3T
ST 11 16 1T 22 27 2¥ 33 38 30 44 49
6 /¥ 14 1T 22 28(30) 36 3¥ 44 4T 52 S8
8 12 1T 24 2¥ 36 (40)48 52 ST 64 6% 76
O 14 10 28 33 3% 47 52 ST 66 71 7C

T 16 22 2% 38 445z 66 72 7% 88 94
T 18 25 32 30 4T 57 64 71 7¥ 89 96 T3
¥ 1T 28 36 44 52(60)6¥ 7C 88 96 T4 T2

0 1¥ 2X

1
7




Pentadecimal
(Base 15)

13 1619 1¥
19 1€ 22| 26

11
15
19
1
11 19 22
13 /1% 26

26 2% 33 39
2% 34 3T 43
33 3% 44 4% S5
39 43 4% S6
(40) 42 55 (60)
46 52 59 69
4% 59 66 73
53 61 6¢ 78
59 68 77 86

€ 10 2% 4V
(10(20)(30)(40X(50)(60X70)(80)50

S
o\wgo(\OO\w
W W (NS I ) —_
OEREO RS RS C) R

17 123 | 2¢
19 26 33
I | 29| 37

Q X 1T A O &0 I & »n | b | W |

G
AN N




Hexadecimal

(Base 16)

v | o Ol 8l N 0O v T Ol —~
—_- RN F VO N0 N8 O US| o
O & | 00| O < | v O < 0| \O (@
e123456®789ab¢.d
SN S+ ~ O 80 0 v A Y Ol O e
S B T I S R o B < B v O IV T NSO oY B = S B o N - S S S
0 | < Ol 0| < O 0| < O oo <+
c12@345@678®9ab
1D/01C72d003e94fas
- N NN T F VOO | IO N
o T 00 A VI O S <+ | 0 0l & VO
— = N en | < V| O O | I~ o o0 o
N + B | O = 0 —~ & " O wnvn| O I~
91%223345566778
=5 00 o0 o0 00 00 o0 00
— N A <+ V) \O D~

v Ol & —~ | 00| “—w| 0O T I+ 00 O o
YO S NN Y F I F A OO
N 0| ol +| O VUV N 0| U+
6c11122@3344455
+ o O Nl W TV N N VU~ O o

M ™ a5 = Qo e+ F T
0| U 0 O <+t | O

+re| o (2= 2 (D18 3(DF18[3
v) | o0 O —~ | <+ | DN «® | O
369Cfu1111m122222
2468ace®HHMmhkR
—~ N e+ v O N o8 o0 Ul T VU W




Digits in the Multiplication Tables

® Divisors: Totatives:
2416 |8 (10112141618 |20) 7 |14|21|28 35| 42|49 56| 63 (70)
SOTO OO0 Decimal
Decimal 7 |12|19] 24| 22| 36| 41| 48] 53| x| 65 (70)
416 8| x (101214 16]18| 1x Dozenal

8
31619 13 16 1923 26|29
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. ] Pentadecimal
Semitotatives:
a/w-Totatives:
6 |12 18]24((30) 36 | 42 | 48| 54|(60) /
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Digital Fractions

® Divisors: Totatives:
1/5: .2ten 1/7: 142857 -
1/ =.186X35
1/ = ) "** twelve
/3_ )4twelve / twel
1/ _ Semitotatives:
/4_ '4sixteen 1/ _
/=.16...
® Semidivisors: 1 /x _ ;12 497 .. .
1/8:°125ten 1/C:'ls°'°sixteen
1/8 =; 16twelve w-Totatives:
1/ — 3
1/ _ e I
/4— 1351x | 3 ten
/2: )1 *** twelve
1/ _
/5 _ 3 **° sixteen
a-Totatives:
1/ _
/3 =.25... eight
1/5: )17 *** nine
1/ _
/3 _ 49 *** fourteen

a/w-Totatives:

15 =5S..

[ ]
eleven



Intuitive Divisibility Rules
Rule for Reqular Bigits and Pumbers:

a. Examine the least significant places of an integer.
b. Compare them to a table of multiples of the number

® Divisors:

Consider only one [east significant place:

o4 6 8
1 8) 672 — s this place value among

the digits which are decimal
multiples of 2?

® Semidivisors:

Congider multiple least significant places:

00 04 08 12 16
20 24 28 32 36
40 44 48 52 56
60 64 68 72 76
30 (288 92 96
is this place value group

among the 25 two-figure

place value groups which are
decimal multiples of 4?

15,384 -

Note: “Regular Divisibility Rules” are NOT always practical: consider the decimal divisibility tests for
the semidivisor 8, which requires three places be taken into account and 125 possible values to match.



Intuitive Divisibility Rules
Rule for Ffactors of Radix Peiqhbors:

1. Separate the places in a number to be tested.
2. Sum the places in one of two ways.
3. 3f the sum of places ig divigible by the subject,
the number to be tegted ig algo divbisible by the subject.

w-Totatives:
The “Digit Sum” or “Omega” Rule

DEcCIMAL TEST FOR DIVISIBILITY BY 3

672 — 64742 — 15 03 6 9 s

is this sum itself divisible by 3?

a-Totatives:

The “Alternating Bigit” or “Alpha” Rule
NONARY (base 9) TEST FOR DIVISIBILITY BY §

iy o 4ts = 10 o [oEie

2.'. 2 — _4 is this sum itself divisible by §?

a/w-Totatives:

Either the “Bigit Sum”
or the “@lternating Bigit” Rule

Note: “Neighbor Related Divisibility Rules” may employ the digital root
to arrive at single-place-value results.



Intuitive Divisibility Rules
Compound Rules:

1. 3f intuitive ruleg are abailable for a
mutually -coprime set of factors of a compogite digit or number,
a compound intuitubve dibisibility test exigts for that digit or number

Semitotatives:

Decimal possesses a compound intuitive divisibility test for 6.
Six inherits components of this compound test
from the decimal divisor 2 and the decimal omega totative 3.

( ¥
01 2 o s IR 5
)

6 ‘ 672 since 672 is even and divisible by three.

Totatives:

Base nineteen possesses a compound intuitive divisibility test for fifteen.
Digit-fifteen inherits components of this compound test
from the nonodecimal alpha totative 3 and the omega totative S.

[ ¥
o123 45 ¢« dMHA - NEENBEDEN : |
L )

Note: Compound intuitive divisibility rules for totatives seem rare for bases less than ten dozen.
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Divisibility Rule Maps for 2 < r < 18;
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See Table A11 for an expanded view. Visit http://www.vincico.com/arqam/DigitBaseRelationship.pdf to download an original.
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TABLE A2: DIGIT SPECTRA FOR r < SEXAGESIMAL
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TABLE A3: DIGIT SPECTRA FOR PRIMORIALS

r PF SPARKLINE R D § § T* 1% T
2 1 I 2 2 . .

6 11 I S 4 1 . 1 . 2
26 111 I 15 8 9 6 1 6 8
156 1111 I 58 14 44 7% 3 38 50
1406 11111 == 182 28 156 105¢% 1 33X 340
15466 111111 1 54 3 3400
207526 1111111 X8 45400
TABLE A4: D1GIT SPECTRA FOR SUPERIOR HIGHLY COMPOSITE NUMBERS
r PF SPARKLINE R D s 5 T* 1% T
2 1 I 2 2 . . 1
6 11 I S 4 1 . 1 . 2
10 12 I 8 6 1 1 2 4
50 112 I 22 10 12 17 1 14 14
X0 113 I 30 14 18 57 4 23 28
260 123 Ew 4X 20 2X 153 2 79 80
1560 1123 = 177 40 X7 1036 3 328 400
2200 1124 = 23X 50 1XX  20¢7 2 729 800
28100 11124 | X0 1 672X 6800
2X9100 111124 180 6 344%5 34500
TABLE AS: D1GiT SPECTRA FOR HIGHLY COMPOSITE NUMBERS AND PEERS
r PF SPARKLINE R D S, S T T T
2 1 I 2 2 . 1
3 10 I 2 2 1 2
4 2 I 3 3 . 1 2
6 11 I S 4 1 . 1 . 2
8 3 I 4 4 . 1 2 1 4
X 101 I 6 4 2 1 2 1 4
10 12 I 8 6 2 1 1 2 4
16 21 I X 6 4 3 1 4 6
18 102 I 8 6 2 S 3 4 8
20 13 I 12 8 3 [ 2 S 8
26 111 I— 15 8 9 6 1 6 8
30 22 I 12 9 S 11 3 8 10
40 13 I 13 X S 15 2 11 14
50 112 I 22 10 12 17 1 12 14
60 23 I 16 10 6 26 1 1X 20
70 1012 IR 23 10 13 29 3 18 20
76 121 I 19 10 9 39 3 18 20
80 15 I 18 10 8 38 3 24 28
90 32 . 18 10 8 44 1 2X 30
X0 113 I 30 14 18 57 4 23 28
120 1013 31 14 19 6% 2 39 40
130 122 IS 38 16 22 74 1 3X 40
180 114 33 18 25 S 1 52 54
240 1014 == 42 18 26 13X 3 78 80
260 123 s 4X 20 2X 153 2 79 80
240 1112 29 20 99 134 1 7X 80
340 115 e 56 20 36 124 3 X4 X8
360 1023 W 50 20 30 211 3 28 100
420 213 5S¢ 20 3¢ 26X 1 112 114
446 1121 W 97 20 77 270 3 <8 100
470 10112 W 8X 20 6X 28% 1 112 114
480 1015 W 56 20 36 2X7 3 138 140
500 124 W 63 26 39 31X 3 138 140
5X0 1113 W 20 28 84 371 2 139 140
760 133 = 74 28 48 535 S 126 200
890 1122 B 96 30 66 5¢7 3 128 200
X00 125 = 81 30 S1 500 3 278 280
280 1114 B= 20 34 78 811 4 277 280
1300 134 W 93 34 5S¢ X89 3 328 400
1560 1123 = 127 40 X7 1036 3 328 400



TABLE A6: D1GIT SPECTRA FORr=2"WHERE 1 <n <10

r PF SPARKLINE R D s & T=® 7% T
2 2 I 2, 2 . 1
4 22 I 3 3 . 1 2
8 23 I 4 4 1 2 1 4
14 2+ I S S 4 3 8
28 25 I 6 6 12 3 10 14
54 20 Il 7 7 22 7 20 28
X8 P | 8 8 49 3 50 54
194 28 9 9 X0 7 X0 X8
368 22 1 X X 187 9 186 194
714 25 12 2 35X 2 358 368
1228 2| 10 10 . 695 S 70X 714
2454 20| 11 11 . 1218 21 1206 1228
TABLE A7: D1GIT SPECTRA FORr=3"WHERE 1 <n <8
r PF SPARKLINE R D S, S, fﬂ ™ T
3 I 2 2 . . 1 . 2
9 3 I 3 3 1 4 1 6
23 33 4 4 6 2 16
69 3 | S S 12 X 37 46
183 33 1 6 6 64 8 108 116
509 31 7 7 147 18 329 346
1323 37 8 8 . 502 6 X0¢  X16
3969 38 9 9 . 1317 24 2621 2646
TABLE A8: DIGIT SPECTRA FOR7=6"WHERE 1 <n<6
r PF SPARKLINE R D S, S, T’f’ ™ T
6 2.3 . S 4 1 . 1 2
30 22.3” I 12 9 S 12 3 8 10
160 23.3° W 22 14 X 9¢ S 56 60
900 24.3* B 37 21 16 586 7 2¢4 300
4600 25.35 | 54 30 24 29269 12 1520 1600
23000 2°.3° | 75 41 34 15248 19 8£X2 9000
TABLE A9: D1GIT SPECTRA FORr=C"WHERE 1 <n<4
r PF SPARKLINE R D S y QL 1 T T
2.5 I 6 4 2 1 2 1 4
84 22.5 Ewm 13 9 6 3X S 2X 34
694 22.5 0 25 14 11 348 13 27X 294
5954 24.5% | 40 21 1£ 3541 11 2382 239%4

TABLE AX: D1GIT SPECTRA FORr=¥"WHERE 1 <n<4

r PF SPARKLINE R D § § 1TF T T

SO 2.3 I s 6 2 1 1 2 4
2600 2¢.3 mE 1€ 13 8 6 5 36 40
X5000 26.3% B X 24 16 763 9 352 400

|

4410000 2°.3* 66 39 29 7257 15 32X6 4000

TABLE A%: D1GIT SPECTRA FOR7r=10"WHERE 1 <n<2

r PF SPARKLINE R D S y 5’1f f f T* T
50 22.3.5 I 22 10 12 17 1 12 14
2100 2*3*5* W X9 39 100 1554 S 676 680
TaABLE A10: D1GIT SPECTRA FOR COMMONLY CONSIDERED BASES 1
r PF SPARKLINE R D s s T* 7T% T
2 2 I— ), 2 . . 1
6 2.3 . S 4 1 . 1 . 2
8 23 I 4 4 1 2 1 4
X 2.5 . 6 4 2 1 2 1 4
10 2?.3 T 8 6 2 1 1 2 4
14 24 I S S . 4 3 4 8
18 2?.5 TS 8 6 2 S 3 4 8
50 22.3.5 I 22 10 12 17 1 12 14
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(Table A11)

Intuitive Divisibility Rules for Digits n in Bases r

Download the original at http://www.vincico.com/arqam/DigitBaseRelationship.pdf

Legend

1 Unit, a divisor of all numbers

d  Divisor, examination of 1 rightmost place value (the divisor rule)

s, Semidivisor, examination of several rightmost place values (the semidivisor rule)

s, Semitotative, without an intuitive divisibility rule

t  Totative, without an intuitive divisibility rule

t  a-Totative, the Alternating Sum Rule

t, w-Totative, the Digit Sum Rule
I < W 7 51 < t  a/w-Totative, both the Alternating Sum and the Digit Sum Rules
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n_ a-Inheritor, divisibility rules inherited from one or more { ¢ } and possibly one {d, s ,}
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