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Intuitive Divisibility Rules for Digits n in Bases r

rn- Legend
i | 1  Unit, a divisor of all numbers
+ OlzE Divisor, examination of 1 rightmost place value (the divisor rule)
s [omE s | s, Semidivisor, examination of several rightmost place values (the semidivisor rule)
¢ I + B s, Semitotative, without an intuitive divisibility rule
t otative, without an intuitive divisibility rule
© O - Totative, with diisbiiy rl
3 _ s 6. t  a-Totative, the Alternating Sum Rule
o INEEEE 8 t  w-Totative, the Digit Sum Rule
z _ 6 7- t . o/w-Totative, both the Alternating Sum and the Digit Sum Rules
kx| n, a-Inheritor, divisibility rules inherited from one ormore{tﬂ}and one {d, s}
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M | H FEEE4N | n,, o/w-Inheritor, divisibility rules inherited from one or more { t  } and one {d, s }
¢ RS l%° < - H n  a/w-Compound, divisibility rules inherited from one or more each of { ¢ }and { ¢ }
o IS o |Sio < < > oM This work is not intended to be used as an academic resource; please consult a math-
P _;7.9 AL 8.. ematics professional before incorporating it in your own research. It simply serves as a
N | H K AR record of an amateur’s observations.
o— B W 3y ERR This work was produced in February-March 2011 in Saint Louis, Missouri by Michael
7 _7 8-Y ot k. Thomas D¢Vlieger, A1, A1GA. The original source for this work is http:/ /www.vincico.
o I o o W~ v o e o < com/arqam/DigitBaseRelationship.pdf. The work was updated 28 June 2011. Con-
7 [ Ol cecr 27l tact dozenal@vincico.com for questions or to report errata. Dan Simon pointed out
» A s cllElo clsoccr7 ol the distinction between the a/w-Inheritor and the a/w-Compound 25 June 2011.
VEEE B B c@#occrrezo7H This document may be freely shared under the terms of the Creative Commons At-
 EEEEE B8 Bl c cBl«Rz» 7 xH tribution License, Version 3.0 or greater. See http://creativecommons.org/licenses/
s NS Boc < Mlccorr7oyx VIl by/3.0/legalcode regarding the Creative Commons Attribution License.
¢ EEYE: 8Bl sPecellrszo7xyxE
y EEE s clsB B~ sBlEcecrrr7o7xvy sH
cEEE;:; Bl - BBz 7xvrs el
1 (O 3 [ s 6 [ g7 xvyse il
¢ [OHENSI + 5he L PERY il
r [OTEE 4 576 szl 7vaxvEsey e @
2 [ollZl 3 | p7xvEsese szl
z [0 1123 4| pvvEsele v el
r SIS 4[5 27xvyserever Bl
a 27x\vxBlererver szl
R 2 7x VBse@ervecr@z M
u 7xv¥serererazralll
z 7xvssererer@lzeacll
3 xvyse@ererzazracu
g xv¥@leserer@lzracuzH
13 vV¥EseilEr@razraenzsH
o I s BES c cHo Moy ollx VBl c BB crBlzralluzs 1l
p s Bl o cly oflerre7 o vy serErcreazracucs dr@
c EEEE BB c@PrrrovBvscserererBlzracuzs i sl
S Bl cBrrzo 7/ lsBe@ler2rszraceunczsars vl
v Y BBlcc o cl@Rlrrzoy xlMrserererBlzracuzsarsy ol
cEEE:E Boc<BHocoBrzro s yMBlcsesrererezracencsyirapr <l
s G : <l c clB:Bz2 7 xvVBlse@erecrBlzrea@uzsarsvc ¢l
1 R @B c ol o7 x VlBlezetrerszraeunzsarsrcs et ol
c: EECEH AN o Brsoc el R/ x vsBeyererBlzracuzsHlrsveeec sl
r R 7 s sBcerllrso7x vs s v2rezreaeuzsvirsveeecsd
¢ EIEE: ¢ "BoccsPlecllsszo 7 xvysBlrerer@zracucsabraveetesdcil
o [ :E sBccsBeercBfrovx vy cflile verazraeunzsirsvveversdc il
s EEYEE BB A c c o7 x VBlselerecr@Blzra@luzsarovs e cacr el
s DEEEEEEEc o el 7 xvV¥Eecll/erezracuncesdrareevcsderes «ffl
s EEEEEEE cH: s ol Bl 7 xvscesllverBlzracuzssarsvsescsere o 2§
R Bl c s ofcerrRBlo 7 x vEscllllcr s zracuzsar s evesdcecrs #2s[H
xEEE; s BloccsoccoflrsllorxvyserscellerBlzracuesirsvrevesdcrengs 3
FEEEEE s oc@<BocBrrs Bl xvysesc@lr e zracunesAbsprveesderedgs 3
y I - O -H B Wl Bl BBz a@uzsErov @y c@a@re «@c 3 xl
1.9-3 TRANSDECIMAL OBSERVATIONS



v

T

r

D

r

D

r

Semitotative, a composite s, | kr, where at least one of its divisors d, ¢

e D

n
t 1 r, the set of totatives of

c

t. | (r+1),andt | (r-1)

and composites
aw

)

andt | (r+1)
andt | (r-1)

P

—

I

r

P
a/w-Totative, t e

t L
teT
a r
teT
aw

tsnto Basesr

Legend
Unit, 1 |rand 1 17
d Divisor, primes dp | 7, and composites d_| 1, the set of divisors of r
Totative, primes
a-Totative,
w-Totative,

t
a

s, Semidivisor, a composite s, | kr, where its divisors d
w

igi
1
S
t
t
t

t

»

o

st

wnen

e

e

o

<+o0

+~

+n

++

<+

+a

+

+o

2-N

o0

o

o

ot

o

o

oo

kN

¢31 88313333283

<+

<o

+a

<+

+o

L=

oo

e~

o

Z-N

oo

v

oo

TRANSDECIMAL OBSERVATIONS

“Decker” Version

Sd

Relationship of D

1
1

1
0
1
0

BEl23456789%81 1%

10 [BHEEN : W@ 6 789

1234567809

|

3 [l -

K
sl 3 4

¢ B s
7z 3 45 6

s B :HE;s s 7

o ll:B+ 567 s
12 [ s | - 5%

rn

T — . L~
S » = 2 @9
s o® S g = < 3
aS = 2o w 2@
E 8 = N s g
< 2 M = o O
= O o g =
=9 ~ZF = =
g2 s> 23 g
2 Tiz S8, -
o %) : Q
C.m m..“md emm a2
[}
MH MSBIM mmw wen nen nen
= . =
< < . Z 8 EA 1 Bl
A .
5 $Hg38 088 g o
< o -2
O O o s o o]
5 2 22 25 .5 23 o no we wo we o
wm mmmm C&lem NN N ToN 4949.
7] . = O
mm Qndw ,m‘m m.. s GM <+ o +® 4848.4848
1 >~
2 m S o W g m/ 2] N R N N N N NN
mw “me.m mm..m O O O HO O O WO WO O +O
—
..wm/ Ommm.kuehm B R e e )
. N . -
& o — 5 2 o 0 o D s 2R 2 R S S e
b=} hcadnes
m WO Mm Wm ..m LC S0 S0t tm Hm F0 0 Fm $m 0 t0 $0 $o
b0 [
% pie) M ﬂ1m % =] .m = FA N FA FA FA N FQ FA FN N FQ + N+
< Y 8 3 =
..m m-v. “ W/e a m....w o % PRI b i al T T R T R I T
=] = bh =
m m..m Mﬁﬂ ) ..Mua = O YO +O YO YO YO TO WO 40.40 +0 YO ¥O wo wo
8 =R
kxw&h&dms%he D o 0 o o e 00 oo @0 oo 0 00 00 oo @ oo @0
=1 [} > <
O.IWFMRcwdwaﬂa 0 o0 00 000 X0 00 0 X0 00 X0 A0 0 €00 0 X0 20 %0
- QL d
o =22 8 <2 ¢ £ g g o o o M O O O o N O N~ O o O O o~ o o~
erm.%dA;Bcfo&
= o=
S v 3 EREE-B-EEE - -EEE -0 ~E
TLe S$9%2 22%¢
mlam..m mw V/VWO on on on o ON N N N N N N N N N N N N N o0
= < =1
£ 528 2838 £ g o ot ot o o o o ot o ok o ok o o o ok o ok o o
Nmmwwmm ..mm..w o o on om om o D ©xn om0 0 n M on ¢ M om0 m om o
=
cEii g g Egd o o 8 o e B e e e e e e
A s o
~ BS xAST u.MWo o o oo ol [ oo oo cle=le= === ===l = = b= k= =
P o) 5] I~
thmﬂmm..mmw MmO Mo o MO MO €O MO MO MO MO MO MO MO MO MO MO MO MO MO MO MO O
. 2 =
» w 5 m M T o 2O NI CNEREEN NI N ENIRACN MO GO A0 NG\ NG QG NG NG A0 A0 NG A0 A% N SOy
=] B A8~
m m % m m m an m =i .W/ o P ) R R R ) 0 N N N N N N N0 N N N 28.
=1 =}
s 27.27 27.27 27.27 27.2727 s .2727.2727.2727.2727
26262626262626262626262678262675262626262626262626.26262626
an @ oo [§8 o cn 2525.25252525.25252525.25
| = | |

an an an zs-zs an o o[58

At aF A aF Qv at at

2
3
2
g
2
g

at at at At

AD @M A A0 G0 A0 Am A A A0 Ao Ao G ae ao Go ao o an ae oo oo [l @ e ae G0 a0 an anoae ao o
AN AN AN AR AN QA AR Al A A Al Ad A Al Ad A8 QA Ad Ad A A . AN AN AN Ad AR A8 QA Al Ad A Al QA
R i ol [ R e I S SR SR S

AC A0 A0 A0 A A0 N0 NS Ao . NS A0 A0 A0 A0 A0 N0 Ao Ao . NS A0 A0 A0 A0 A Ao o . N0 A NS A0 A Ao
R =Y =N =Y =Y =N =Y =Y =Y =Y =Y =GN =0 =N =GN =Y =N =0 . O =Y =Y O =Y =Y =Y =Y O R O\ =N =\ O\ =N =\ O\
EEEE N EEE-N - EEEEnEEEE B EEE-B-EEEEEEE

[ T N T S - [ N T T T 'S e e

< [ o [ < [ - [ [ -

o o mn s n n o o = o o [l 0 o

1 1 12
5 7 9 0
1
6

]
1
7
1
7
1
7

B R T S Y R e Y e 2]

1
5]
1
5
1
5
1
5]
1
5

1
3

—F

1
3

o e

e e~ [l

D e e

S A L e A At T A S 14.

B R R L T R R R )

e e e

1
Bl
1
3

—- -

1
2

— - — — —

—_—— —_—— —_—

1T Ekr

7
7
7

20l : A5 6 7
so NS ;M s o b

ssHlllz2 3 +Bse 759 sl

L H KB N

3234567894111

SIHlzE4567 s8B!
A EH B EEEEl kB

so [ ; e 7ol

2923456 s ob il

7wy N K Uk E

7234567890811}

S P A BEEl BB
46856 7Blo 1L

sl :Es s B (B!

4323 456789411

42 I s B

4123456789511}

' K I Fl K

3o ;s 6 780 4t
ol :E+s567s81 18

372 3 456789411114

3 NS s 6 - & |

N PER I3 EERREE

20234567895 1113%
Iz 3 4567894113}

71 K B ERE
BB+ s567sB:H: e
34 s 6 78 bt

2724567 sH: L
20 [ ;M s S 9 b

252 3 s 78941}
’d BB ERR

2323 45678
24 [N 67 E9 :

23456789413
1s BN s | 7 98
o2 3 45 6

20 [ ; S ©

21 [l 2B 4 5 6

i P B s
i EH B EEE

T KB ER

1 1 2 2 2 %
7 9 1 2 3

1.9:0 DECKER VERSION

oo NGNS, - B0 |

solfM2 3456789411}

724 56 788} !
Sl Es 6 7Blos i3t H



aw

»

Decker” Version

«

Semidivisor, examination of several rightmost place values (the semidivisor rule)
a/w-Totative, both the Alternating Sum and the Digit Sum Rules

a-Inheritor, divisibility rules inherited from one or more { t } and one {d, s }
w-Inheritor, divisibility rules inherited from one or more { t, }and one {d, s .1}
a/w-Inheritor, divisibility rules inherited from one or more { ¢  } and one {d, s}

Semitotative, without an intuitive divisibility rule
Totative, without an intuitive divisibility rule

Unit, a divisor of all numbers
a-Totative, the Alternating Sum Rule
w-Totative, the Digit Sum Rule

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