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THE DO« AL SOCIETY OF . CA
(Formerly: The Duodecimal Society of America)

is a voluntary, nonprofit, educational corporation, or-
ganized for the conduct of research and education of the
public in the use of base twelve in numeration, mathe-
matics, weights and measures, and other branches of pure
and applied science.

Membership dues are $12.00 (US) for one calendar year.
Student membershipis $3.00 peryear, and a Life member-
ship is $144.00 (US).

The Duodecimal Bulletin is an official publication of the
DOZENAL SOCIETY OF AMERICA, Inc., c/o Math Depart-
ment, Nassau Community College, Garden City, LI, NY
11530.

BOARD OF DIRECTORS OF
THE DOZENAL SOCIETY OF AMERICA

{lass of 1987

Dudley George (Vice President) Palo Alto, CA
Jamison Handy, dr, Pacific Palisades, CA
Jases Malone (Treasurer) Lynbrook, MY
Fred Newhall {(Secretary! Smithtown, 1Y
Class of 1988
Caraing DeSanto Herrick, MY
Dr. Antan Glaser Southaspton, P4
Dr. Angelo Scordate Valley Streaa, M
Patricia McCoraick Zirkel West Istip, NY
Class of 1389
#alter Berkmann forwalk, CT
Or. John lIspagliazzo {Chairaan) Island Park, WY
Robert R. McPherson Gainesville, FL
Gene lirkel (President) Hest Islip, WY

The DSA does NOT endorse any particular symbols
for the digits ten and eleven. For uniformity in
publications we use the asterisk (%) for ten and the
octothorpe (#) for eleven. Years ago, as you can see
from our seal, we used B and €Y. Both ¥ and X are
pronounced "dek”. The symbols # and & are pro-
nounced “el”.

When it is not clear from the context whether a numeral is a
decimal or a dozenal, we use a period as a unit point for base ten
and the semi-colon, or Humphrey point, as a unit point for base
twelve.

Thus % =0.5=0,6.
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DOMAN M "RALS

Gerard Rabert Brast
Yniversity of Flarida, Gainesville, Fl

The most important mathematical discovery of the milleniunm
was probably the development of the Hindu-Arabic syctem of
nctation., The superior calculability accruing from the
dizscovery of the zero and the place system of value repdered
Foman numerals chsclets for purposes of calculation.

However, Roman npumerals are not extinct. They are used when
multiple systems of notation are needed, as in the numbering
ot headings and subkheadings in complex manuals. They are
alse used decoratively s on clocks and haok cnapters,

Unfortunately, decimal-based Foman numerals can be very
clumsy 1n combination with dorzenal courting. 1 have
therefore devised a system of dozenal Roman numerals, ar
"doman” numerals, for use with base twelve counting. The
cymbole are shown in the accompanying table,

Doman Mumeralcs
1 1 1% I N
2 11 11 Il
R TII 12 I 11
4 1y 13 I Il
5 Iv 14 I 11V
b V
7 Vi 20 IT N
8 Y1l 30 ITT N
9 IIry 49 TIV H
* IIX
# 14 100 I NN
0 N 1000 I N NN

DOMAN MWUHERALEZ, Continued

The doman cymbocis for one, two, and three are the same as
the Roman symbols, I, I, and Ill. However, the doman
syabol V stapde for si1x%, not five. Fiwve in doman numerals
is represented as 1V, or cne less than csix. The doman
symbol +ar four ig 1IY, or two less than =ix. Seven and
eight are written as VI and VII in doman numerals,
gxpressing them in terms of their wvalues above six,
Similarly, the numbers pnine, dec and el are IIIX, IIX, and
1%, defining them in terme of their values less than the
dozen.

fliave taken the liberty of modernizing the system by adding
csymbol {or zero; which ts the letter "N" for "naught.®
his provides a means of expressing numbers larger than el
ithirn & place system of notation, The dozen ics wriften as
N, or cne dozen and ne units. Do-one is I I, or opne dozen
and cne unit. Likewise, do-two, do-three, do-four and
higher are written ac I 11, I III, I 11V, etc.

[ I T

The same conventions apply to larger numbers. For example,

ore gross (1003) 1e written as [ N N, and one @mo (10003) is

written as I M R N. The number 1492 in domap numerals is 1
1Ty 111y 11,

The simplicity of doman numerals makes certain abstract
properties of the dozen sycstem easily comprehensikle, The
terminal digit of any multidigit dogenal number indicates
the smaltlest divisors of that number, no matter how many
digits long it is.
In doman numerals, any number that contains the symbol
ITT in its fimal digit {i.e., if the fipal digit is III
cr 11X} is divisible by three but not two.

If the ¥inal digit contains enly two adjacent 1°s (as
in Il, 11V, WII, and IIY) the whole number is divisible
by tuwe but not three.

[f{ it contains a V along with the 11 it is alea
divisible by four. If 1t doecs not contain a V aloeng
with the 11, it is ipdivisible by four.

Continued o . .



DOWAK NUMERALS, Continued

It the last digit caontains a lone "I" {as in I, v, VI,
and 1¥), 1t is not divisible by either two or three.

In addition, prime numbers ares somewhat COANSploRous,
because they all contain a lone “I" in their last
digit.

I'f the final digit is ¥, then the whole number is
evenly divicible by twe, three, and =zix.

It the last digit is N, the number is always divisitbie
by two, three, four, six and do.

Seemingly abstract principles of basce twelve stddenly become
visible when doman numerals are vsed. How iropnic it is that
the Romans never dicscovered this!

e

IMPOSSIRLE!
The Hav 1987 issue of the Mat » figcs Te ~her poses
arable

. " - J v

v % Y 3o toand Mo o= 3y,

thot is ih roin an?
0¢ cov e, the answsr, X = %, and tne numbar l= 39y 0
ten, ar ' not caorrect.

SAME WURERAL/DIFFERERT I ¢

Gene Zirkel
Macssau Communlty College

We are accustomed to representing the same number with
different pumerals. Thus we write the number eleven ac ¥ in
base twelve, 1! in base ten, or 10{1 in bace two. Let us
now consider what happens if we interpret the same numeral
in differsnt bazes. Thus the numeral 101 ic five in base
two, one hundred and one in base ten, and one gross and one
in base twelve,

David Roselle! has established the following curicus
result. Consider the =set of ‘good’ integers defined as
follows:

1y O and ! are 'good’

2) an integer » 1 iz ’'good’ 1f it is NOT the 3rd
item of an arithmetic progresczion cf "good’
integers, that is n 15 not "good’ if there exists

and y such that » and y are ‘good’” and n - y =

v o~ % for n o= 2y - x).
The =et of ’'good’ integers ic {0, 1, 3, 4, 9, ¥, . . . .
2 1s not 'goaod” {0, I, 2 i1s an arithmetic progressicn).
3 i not 'goed’ (1, 3, 5 is ap arithmetic progrecscion).
& is not ‘good’ 0, 3, 6 iz an arithmetic progression).
etc

The suprising cutccme, established by Roselle is that this
set of ‘good’ integers is exactly the same set we get i we
interpret all eof the non-negative base twc numerals as base
three numerals:

integers base two base three equivalents
Q 0 ")
1 1 1
? 10 3
3 i1 4
4 100 ?

2 x

.
Continued . .



SAME NUMERAL/DIFFERENT NUNBER, Continued

Obviously these are the numbers whose base three numerals
do net centain the digit 2. If we let T be the set of Bace
three numerals which do net centain the digit 2, and G be
the cet of good numbers, then we wich to show that T = 6.
To do this we must show that every nusber in T is alsgc in G
and that every number in G is also in T.

First we prove that T is & subset of

=]

Clearly far small values of %, for all n ¢ k, n belonge to
T i+ and only 1f n belongs to G. Suppose that there exicsts
& number which does not belong to G but does beleng te 7.
Let n be the smallest zuch number. Then there exist v and
such that » and y are good pumbers with O < x < vy, and »,
vy, n 15 an arithmetic progrescicn we will show that,
coptrary tec the above assumpticn, n is not in T.

y

First we note that n -y =y - ¥, or n = 2y - x.

Sipce y contalns only the digits O apd Y, it follows that
Zy centains only the digits 0O and 2. IF the £z in 2y are
in exactly the same position as the 0’z in % and the 2'¢ in
2y are in the same position as the 1's in %, then v would
equal ». Thic ic impossible since we kpow that v &+ x,
Concsider then, the first digits from the right in 2y and x
such that they are not both zerc nor are they a 2 and & |1,
There are only two possibilities, either a ¢ over a {, or a

? gver a zerc. Subtracting gives either

PRI Y a4 s iaoaw

TS T or L

Either way, n contains a 2 angd hence we have chewn that if
n doec not belong to G then n does not belong to T, that ics
that T ie a cubzet of G.

“ee next page . . -

SANE NUWERAL/DIFFERENT NUNMBER, Continued

Secondly we prove that & is & subset of T ¢

The above argument chows that all integers that do not
ccntain the digit 2 are gocd. Mow we must establish

the canverse: that all integercs that contain the digit
2 are not good. Assume the opposite, Suppose at least
one good integer containg the digit Z. We rnow show

that this iz impossible because it leads to a
contradiction.

I4 anv good integer contains a 2, there is a smallest such

integer. Let n = this smsllest integer. Let y be the
integer formed by replacing all the 2°s in n by 1's. Let »
= 2y - n, For example IF n = 120! then y = 1101 and x =
ZHLL0Ly - 1201 = 2202 - 12401 = 1001,

Neither ® nor v contains any 2°'s, hence Ly the proof above
they are both goed. Furthermorz, n -y =y - % and 0 © x <

v, Thic contradicts our assumption that n was good, and the
proot ¢ complete.

fre there any other curiocus number thearetic properties we
can discuss frem interpreting the numerals from are base as
numerals in & larger base? For exaample If we interpret the
hinary numerals as ducdecimals we get the dozenale {03 1j
toy i1y tooy .o, . ¥, Becimally these are {0, 1, 12, 13,
{44, , . . . Again the base three numerals Interpreted in
base fourfii.e., the base four numerals that do nst contain
the digit 37 are the decimal rnusmbers (4, 1, 2, 4, 5, &, 8,
g, 10, t&, . . . . The guestian epen for dicussien is: Do
gate such as these have any special properties?__

1. "Wathematical Hedeling with Spreadsheets" by Diane E.

frganbright, ABACUS , velume 3, number 4, Summer 1986,
pages 2B8-25.




ELEMENTARY NUMERICAL ANALYSIS, by H. Allen Smith, A
Pecton Book published by FPrentice-#Hall, 1984,

be interested in are section 1.3, "Rase 2 ReE?EEEgg;tinn
and Floating-Point Mumber Systeas’, and Appendin R,
‘RBinary-Decimal Representation’.

The book 15 clear and well written and the authar treats
well the ideas of base converszion and of round-off errores.
He explains how to change s decimal fraction into a binmary
fraction by doubling the fraction part and retaining the
integer. Thus 0.0125 in decimals can be changed to binary
by repeatediy doubling the fracticpnal part:

integer fraction

11,0000
0. 0000
etc.

The integerc above indicate that decimal 0.125 equals
bipary 0.0010.,

Unfortunately, the author doez not generalize thiz process
to every base. Thus we can cthange fractions to base three
by tripling and in general by multiplying by the base.

The exercises include problems in baze two, three, five and
nine. One question deals with base b, for & = 2 to 9.
Several guesticons are about any base, b. Nothing was said
about bases larger than ten or the need for extra digits.
However, the answer fc one of the exercicses wac base

twelve!

Some of the guestione were wvery thought-provoking and the
reader is nicely challenged by them.

BOOK REVIEMWI, Continued

Realities of Metrication, A Report

The International Brotherhood of Elected Horkers
1128 15 3¢., HH
Hashingten D.C. 2000%

This 29 page report "was produced by the IBEW for its
gfticers and members with leadership responsibilites in the
hope of premeoting better understanding of & vital natiaenal
issue",

It ic a very complete analysis of the problem, and it
covercs topics such as the Metric Conversion fct, common
arguments, the effects of metrication on the economy, the
consumer taxpayer and worker, and the role of the Federal
Government.

The authors have clearly done their homework, This ics
a document carefully prepared by the people involved in
meazurement, people who presumably want the best tor
themselves and thelr members.

And their conclusion after 30 pages of analysis? They
concluded that "The principle arguments for metrication
simply cannot withstand objective analysic", and "There is
nothing inevitable about metrication The experiences
ot foreign countries follow & definite pattern and are
further proof that metrication is pot inevitable but must
ke faorced”.

Thie is a very complete booklet containing much
interszting information, and lots of supporting facts and
appendices. It is a worthwile acquisition for teachers,
libraries and zericus students of metricatian.

Sontinued . . .
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BOOK REVIERS, Continued

A Hetrie rica, A Dzcision ' Timz Has Lo e,
The Rational Bureau of Standards

This 167 page bkook is a repaort to the United States
Congress. It was issued by Darniel V., De Simone, Director of
the U.5. Metric Study for the Naticnal Bureau of Standards,
a Bureav of the U.S. Department of Commerce.

Thie piece of propaganda gives lip service to words
such as ‘consensus’ and to questions such as “the best
interests of the United States’. However it is clear that
MBS i= gushing metrice,

The map of the worild following the table of contents
ipages »ii & wiii) would give the impression that the whaole
waorld follows the metric system. Mo mention iz made cf the
fact that their exizst almost as many metric systems as
there are countries which adopt them. The Internaticnal
Standards Orginization i1cs constantly dealing with this
problem.

fAlthough, there tc some honesty i listing arguments
in favor of cur customary units; and even though
ducdecimale get & mention on page 36, the undercurrent aof
the beook is that we are going to change, we zimply have to
de =o, and the gevernment will have to sventually legislate
this change.

We cannolt agree with either of the first two ideas, but we
do admit that if change ever comes, it will not be
voluntary. Just as :n every other country in the world,
metrics would have to be forced on an unwiiling people._

N AL AL L L+ L # PRl ORI
CHEQFE

We have heard that the priests wunder Cheops, the Egyptian

King who built the grezst pyrapid at Gizz arcund 2340 BCs

counted in  gdozens. Can anyone substantiate or debunk this
rumor?_

11

Igor Colonna Valevek:, meamber number #73; of Hrazil has been
working with mathematical constants and has sent us the
values of some of thes to four dozen or more places!

For example

Fi = 37184805 493#%1 B&4457 3x6211 #¥1515 51%057 29290+
T809xd 27421 40#460% I52TE¥ 066150 FT75E3#3 ¥¥3480

g = 2% 875236 046782 9#¥71% 710094 383+x8 744760 256427
2786%% YIZIHIL 0325hE 0T4IZTT Z4ETLE THO

He has alszo sent us values of pi?, the sgueare root of pi,
the reciprocals cf both pl and e as well as the natural
logz af 2, 3, 10, and pi, and alsp the common logs of 2, 3,
gi, and e.

We thank him for a job well done. Intsrested readers may
write us for a copy af lger’'s recsults.

(" - - - N

The fellowing are available frov the Seciety |

i, Our brochure (free}

2. "Bn Exrursian in rs" by F. Eaerzon Andress,
Reprinted fran the tlantic Hanthly, Oct. {334, !
{Free.) !

I, #awwal of the Dazen Sveten by Beorge 8. Terry
L5100) i

£ ey Runbers by F. Epersen fndre o € o 50)

5. Douze: Botre Dir Futar &» . w551 1 Freach
(319;00)

‘ 5. Dozenal Slide rule, desiio:ed by ;_Lintun {(53300) ’

7, Back issues of the e ¢l
{as availzble) 194§ o res U epch)
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DGZEMAL SOCIETY 0OF . :=RICA —— O TTITUTION CHANGE

CONSTITUTION CHANGE -- PLEASE VOTE!

At the 1986 Anncal HMeeting of our Society, the members
present upanimously indicated that they did net think that
the Officers of our Society must be chocsen from the Board of
Directors. At that time the matter was referred to our
Cometitution & By-Laws Committee. At the reguest of that
Cammittee, the Bpard is now announcing a Special Meeting to
be held at Nacssau Community College on Rugust t, 1987. The
cgle item on the agenda of this meeting 1s to revize Article
11T, Sectigon 3 of our Constitution /lsee belowl.

fs provided by oer Constitution & Ry-lLaws, members :in good
standing may sttend and vote by mail. A two-thirds vote of
thoee in  attendance is needed to amend the Constituticon, so

FLEASE CAST YOUR BALLOT,

You can tear off {or xeraox)

it te:

the accompanying ballot and mail

Frofessor Gene Zirkel

c/c Math Department

Hassauw Community Caollege
Garden City, LI, NY 11330

fre your dues paid?
Flease let us know if you have
& problem concerning dues,
| or with receiving the Bulletin.

13

PROPOSAL:

To delete the worde appearing bslow in sguare brackets fronm

Article III, Section 3 of our Censtitution.
The Baard shall elect ([from its membershipl the
Officers ot the Sccietv, and may f§i1ll I{from the

vating membership of the Soccietyl any vacancies in
the Bocard until the nest Annual election.

I vote to change the Constitution.

; : Me, I vote against the change.

The %87 BS5& Annuzl Meeting is

Octoter & - 18, 19B7 at

Nassau Compunity Ccllege, \
Garden C1if LI, HY
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Biarke Hielzen
Glostrup, Demiark

Pecenber 1%, 1788

I just heard that Mr. Eugene Hasenfus has been rescued fram
Micaragua, and that reminded me cof a stery which includes
both mathematics and colncidence.

In 194%-44 the Germans tried to win the war by inventing
rew weapons, for instance, Y1 $lying bombs and V2 rockets,
and they spread rumours that they had some sore at hand.

& witty Dane spresd this rumour:

¥ you want to know the new Serman weapon, then make
this calculation:
Write a 3-digit number. (First digit must be
bigger than the last.)
write the digits backwards
subtract
write the result backwards
adil
Take your telephone-dicticemary and §ind the
calumn with the =zame number as the result.
Find in that Column number CE456X anc on the
same 1ine vou will cee the new German weapan.

ign is that the result is always 1489, and that in
column 1089 1< the name Hasenfuscs, which ip German meanc
hare’'s foot. l.e., the weapon was that the bermans ran as
fare. Why is it that there was a2 man with that
rame in Column 1089: Was it coincidence, or had somebedy
faked the dicticnary?

w

v

-
=

W
Y Q
=

15

Mathematicians kpnow that every prime number greaster thanm 3
i of the form &k + 1, where k i=c a natural number. In base
twelve this means that all primez end in either S, 7, #
or 1. Hence we know that:
L) Mumbers greater than 3 which end in the other eight
digits {0, 2, X, 4, &, 8, 5, #) are factorable, and

P

When searching for prime numbersz, we need snly
coansider numbers which end in cre of the four
digite: &, 7, 4 aor 1.

o=

FUNNY COINCIDENCE, Continued

it you use the came method in dozemals, you will always get
the result 10XE. ({X=dek; E=elf)

<=
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DUODECIMAL TEST (LI}

[l
~

P

This 1s the third of four tests which
used to be reguired of all applicants to
Tests pumber ! and 2 appeared
In  Bulletins number 1; and &4;.

Multiply in ducdecimals:

LB4%4 20 B&9 941 (8
(A7 v _# 8S% x_f¢ 387
Divide in dusdecimals:

t 034 — 8 12 074 —+— & 97 #16 — 79

537 560 - 4 #39

5, there are 280° in a circumference. How
many degr apart are the ©points of a star with 3
points? 4 pointe? 5y &7 9; 9y ¥; 105 135 167 18y 24
&3 303 343 393 Shy 603 Ty #0; 1303 points? This
aultiplicity of factors shows why the Babylonians so
divided the circle in the first place.

In duypdecimal
Bes

A sheet of eight conversicn rules which
griginally accompanied Test Faur of thics
series Is mot In aur files, IT any ef
our long-term members has such a list,
we would greatly appreclate receliving a
copy. Thank vou.

17

DUODECIMAL TEST (II1), Continued

on

~J

Yau have the multiplication tables to 10; x 10: which
correspond to the decimal tables of 12 » (2, Write the
tables for 11y and 123 which will leck very familiar.
Ferferm the following f{all 1in ducdecimals), using a
cingle zperatian :n multiplying, and short-division in
gividing. Then remember that you are freely using the
decimal 1% and 14 tables, which vyou wmight octherwise
never have thought of learning.

49% x 1i= 53 21y - 1=
375w tl=
253 12= 56 478 — 12=
a¥8 » 12=
The sun is distant 27 184 3549; milec from the earth.

The duodecimal T = 3;1848 What is the length of the
earth’s orbit? iLeave out the fancy astraonomy. This
is jucst a matter of multiplication.}

14 the length of the aorbit of Marzs 15 209
miles, how near can it approach the earth?

849 880;

How many fractional oparts of 1100, came out even?
(Rvoid duplications.)? How may for the gross? (1003)
How would you state their relative factorability?

If the mile were { 000; yards, i1nstsad of !,740,0, nhat
would te the reduction: In percentage? In
"pergrossage””?

—




DOZENAL SOCIETY DF ANERICA
ANNUAL MEETING

t4: to 163 October 1197; il
{Octcber 1& to 18, 1787)

at I

NASSAU COMMUMITY COLLEGE
GARDEN CITY, LI, NY

We nesd you at the

- i . Rk .
I Business Heeting!
-~
A}
‘ N Your volce
[
is important!
'
'
/

v
Come and jelin us:

Let vyour oppinions be heard!

Farticipate in the prezentation and discussion
ot Derenal subjects!

Eat, drink and be merry at the
Annual Rangquet!

e

Heet interecting pecple!

Share, Learn and Enjoy!

19

...Trom wevhers and Triendsz., . Keus
of Dorens and Doremalists...

GENE ZIRKEL (MY}, DSA Fresident, recently won a competition
sponsored by Abacus, a computer publication. Resders had
been invited to provide e dialog between an interrogator ang
an intelligent computer tryimg to act 1like a human. This
type of game is often called "Turing's Test", atter its
inventor, Alar H, Turing, who devised the method ac an
operational test of whether 2 machine wmight be said to
think. ©Gene’'s entry:

@ What guestion would you ask 1f you wanted to
differentiate between a person and a machine?

A: What guestion would you ask if you wanted to
differentiate between a person and z machine”

Gene won a two-year subscription teo Adbacus, which he
caometimes reads after he has read the Duodecieal Bulletis...

Dur member number 242; from Hawail has legally changed his
name from  JIUN  to DEZHON. Derton +irst learned about
duodecimals through his involvment with Esperanto. He wrote
to us ac follows concerning our math articles and uce of
symbols:

“1I've never liked math ~-- I just like perfecting the
imperfections of life with doing things in better ways.
In 1ssue 337 page 23-Z4, it refers to the D5GE as
focussing an ‘practical and =social aspects’ ve. the
DS&'e 'academic and mathematical exercises’. The math
exercices are esoteric mumbo-jumbo to me, but I love
the “practical and social aspects’, utopian that I aa.

"Finally, a ast denunciation of your symbols of * and
#, which I hate. They are nothing but confusion. 1f

you write '#$4' vypu are expressing ‘number four’,
because ‘%' to everybaody means ‘npumber’ per se, NOT a
numeral itselif! Isn’t that obvious? Newcomers

ezpecially could/should be

Continved...
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DOZENAL JOTTINGS, Continued

put off by that...The asterisk 1is similarly flawed.
The connection with the telephone is not goed
raticrale, since in no way does the telephone imply
digits, nor place them after 0 (the ten) or before O
{as twelve).”
Dezhan prefers the inverted "2" and "3 for “dek" and "el".
{Editar = note: Dezhon notes that typesetting an inverted 2
and ¥ 18 "no problem”. On the «contrary, with current
methods of photo-offset printing and computer-generated
print, this is a very large problem. My own computer will
not generate arn inverted 2 or 3., Otherwise, these are

7,

indeed very fine syambols.l...

ARTHUR WHILLOCK wrote with the sad news that DSGE member TOM
PENDLEBURY pacced away this past Christmas. "His health had
been failing for some time and rapidly became worse. He was
pleaced, and we were fortunate, that he was able to see 7 &
¥ finished and out." An pbituary appearz on page 3 of the
current Dozernal Jourwal, the DS5BE publication which was

matiled toc all DSA members recently...

We also recently learned of the death of THEGDORE
BAUMEISTER, former executive head of the Engineering
Department of Columbia University. A memsber of the Society
cince 1962, Mr Baumeicter wac named a Fellow in 1964 and wae
elected to the Board of Directors in 1%63...

In a recent communicaticrn, lecal librarian LORRAINE KATI
acked "O.K. - Why the Panda mascot? Because 1t's
everybody’'s favarite animal -- or does it have tuwelve toes?™”
Good thinking, Lorraine! {And a backhanded compliment to

gur choice of mascot, besides.)...

SCIFRES
Iowa),

SKIF
Blufts,

(Denver, CO0), HENRY
and THOMAS M. O'NEILL,

We also heard from

CHURCHHAN {(Council

(Seattle, MWA)...
Continued...
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DAOZENAL JOTTINGR, Continued

The D5A vrecently reinstated member number 40; PAUL ADAMS
{Breoaklyn, NY). Upaware of the 3Society’'s change of name
ifrom "Duodecimal" to "Derenal” Bociety), he wrote te us

because he was "pieased to find dozenal
We are pleased to have rediscovered an active dorenalist!
His main interest 15 in finding a computer program for
calculating in twelve base arithmetic....

ideas still active".

Welcome tc new members:
Mumber 2#7; RAE CHARLES ELTSA cf Lyons, HI...

Number Z#8; JAY SCHIFFMAN {from fthe Math Department of Jersey
City State College ip Jersey City, MNJ...

Number Z2#9; JOSEFH U. ALOHAN of Brooklyn, NY...
Number Z2#+; MATTHERW J. HEITENDDRF of Horth Dlmsted, OH...

Nuxber 1403 H.K, BRUMEISTER. & new Life Member, Nr.
aumeicter joined following the death of nis
ther, Thecdore Baumeicter, and reguested his
t

her ' number..

A
m o

Humber 2#0; ROBERY P. WHITE of Jersey City, NJ...

Numbher Z#1; ARTHUR L. WOERNER of Huntington, NY. Hr. Mhite
and Mr. Woerner both 3cined at the invitiaticn
of reinstated member nuamber 40; Faul Adanms. ..
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UZIZLE CORNER i
P WY CHANGE?

This same question was probably rife in Europe between the years 1000
and 1500, when the new Hindu-Arabic numerals were slowly making their
inching progress in displtacing the comfortable and familiar Roman numerais
then universally used.

Yet, although it took D years, and despite much opposition—(*“Who needs
a symbol for nothing?”)—the new notation did come into popular use.
Released from the drag of Roman notation, man’s thinking leapt forward
dramatically, and mathematicians discovered a new dimension in mathe-
matical symbolism. Working with Hindu-Arabic numeration, they found that
TWELVES the new system befter accomodated mathematical statements and
LEEE e facilitated the working out of ideas. Re-examining their fundamental con-
cepts of numbers, they made advances in arithmetic, algebra, logarithms,
analytic geometry and calculus, and thus contributed to the explosion of

Encwers to game guestions appearing in

a3

the last issue, pages 23-24;.

Epiphany is known as Twelfth Day.
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The date that "Tuwelfth Night" was first performed wac
January &, 14601,

"The Twelve Pound Look" is a play by James Barrie.
Gross Dam is in Coloradao.

The Dozen Iclands are in Japan.

The Twelverc are a Muslim sect.

The Twelve Years' Truce wacs between Spain, and The
Metherlands.

The Twelve Bens are mountains in Ireland.

One musical sysztem ic the twelve tone scale.

The Twelve Tribes of Izrael are named for the scns of
Jacaob.

The Twelve Fatriarchs were the sopns of Jacob.

Jecus picked one dozen Apostles, and six dozen
disciples.

The hypoglossal nerve is the twelfth cranial nerve.
Economistes are concerned with the Gross National
Product.

Lauyers are concerned with the Gross Negligence Law,
Milt Gross was an Amercian cartoonist.

The Concordat of MWorme was signed in the Twelfth
Century.

John Biddle, the Father of Epglish Unitarianism, wraote
the "Tuwelve Argumentcz", denying the Trimity.

The Twelve Days of Christmazs is a pepular Carol.

The Capture of Cerebus was the twelfth labor of
Hercules.

James the Greater and James the Less were two Apastles
whe cshared the same name.

Richard the Lion-Hearted ruled England in the Twelfth
Century.

human thought which later became known as the Renaissance.

In a related development, man awoke to the fact that different number
bases could be used, and as early as 1585, Simon Stevin stated that the duo-
decimal base was to be preferred to the base ten

The parallel seems tenable. The notation of the dozen base better ac-
comodates mathematical statement and facilitates ideation. I, too, is a step
forward in numerical symbolism. The faciorable base is preferred for the very
same advantages which led the carpenter to divide the foot into twelve in-
ches, the baker and the grocer (one who deals in grosses) to sell in dozens,
the chemist and the jeweler to subdivide the Troy pound into tweive ounces.
And vyet, this is accomplished by such simple means that students in the
primary grades can teil why they are better. '~ zrally, the decimal base is un-
satisFACTORy because it has NOT _ “ACTGRE.

Then should we change? Yes, but no change should be forced, and we urge
no mandated change. All the world counts in tens. But peopie of understand-
ing should learn to use duodecimals to facilitate their thinking, their compu-
tations and their measurings. Base twelve should be man’s second mathe-
matical language. It should be taught in all the schools. In any operation, that
base should be used which is the most advantageous, and best suited to the
work involved. We expect that duodecimals will progressively earn their way
into general popularity because they simplify the all-important problem of the
correlation of weights and measures, the expansion of fractions (1/3 = 0;4)
and give an advantage in calculations involving time and our twelve-month
calendar. Perhaps by the year 2000, (or maybe by 1200; which is 14; years
later!) duodecimals may be the more popular base. But then no change need
be made, because people will already be using the more convenient base.

If “playing with numbers’ has sometimes fascinated you, if the idea of ex-
perimenting with a new number base seems intriguing, if you think you might
like to be one of the adventurers along new trails in a science which some
have erroneously thought staid and established and without new trails, then
whether you are a professor of mathematics of international reputation, or
merely an interested pedestrian who can add and subtract, multiply and
divide, your membership in the Society may prove mutually profitabie, and is
most cordially invited

i#; Eugenio Pacelli was alsc known &as Pope Fius XI1I.
203y  Sir Toby Belch is & character in Twelfth Night.
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7 2 3 4 5 6 7 8 9 * # 70

one two three four five six seven eight nine dek el do

Our common number system is decimal—based on 10. The dozen system
uses twelve as the base, which is written 70, and is called do, for dozen. The
quantity one gross is written 700, and is called gro. 1000 is called mo,
representing the meg-gross, or great-gross.

n our customary counting, the places in our numbers represent suc-
cessive powers of ten; that is, in 365, the 5 applies to units, the 6 applies to
tens, and the 3 applies to tens-of-tens, or hundreds. Place value is even more
important in dozenal counting. For example, 265 represents 5 units, 6 dozen,
and 2 dozen-dozen, or gross. This number would be called 2 gro 6 do 5, and by
a coincidence, represents the same quantity normally expressed as 365.

We use a semicolon as a unit point, thus two and one-half is written 2;6.

Place value is the whole key to dozenal arithmetic. Observe the following
additions, remembering that we add up to a dozen before carrying one.

94 136 Five ft. nine in. 59’
317 694 Three ft. two in. 3,2’
96 3#2 Two ft. eight in. 2,8

19# 1000 Eleven ft. seven in. #7'

You will not have to learn the dozenal multiplication tables since you al-
ready know the 12-times table. Mentally convert the quantities into dozens,
and set them down. For exampie, 7 times 9 is 63, which is 5 dozen and 3; so
set down 53. Using this “which is” step, you will be able to multiply and divide
dozenal numbers without referring to the dozenal multiplication tabte.

Conversion of small quantities is obvious. By simple inspection, if you are
35 years old, dozenally you are only 24, which  12) 365

is two dozen and eleven. For larger numbers, 12)30 + 5
keep dividing by 12, and the successive re- 12)2 + 6

mainders are the desired dozenal numbers. 0 + 2 Answer: 265

Dozenal numbers may be converted to decimal numbers by setting down
the units figure, adding to it 12 times the second figure, plus 122 (or 144) times
the third figure, plus 12° (or 1728) times the fourth figure, and so on as far as
needed. Or, to use a method corresponding to the illustration, keep dividing
by %, and the successive remainders are the desired decimal number.

Fractions may be similarly converted by using successive multiplications,
instead of divisions, by 12 or*.

For more detailed information see Manual of the Dozen System ($1;00).

OR PHOTOCORY ——----m=mmm=m=m=mmmmmmm oo ome
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We extend an invitation to membership in our society.
dues are only $12 (US) per calendar year; the only requirement is a constructive interest.

App cation for Admissicn to the
Dozenal Society of America

Name

LAST FIRST MIDDLE
Mailing Address (for DSA items)

Telephone:Home ... ___ Business

Date & Place of Birth

College . Degrees _.

Business or Profession

Annual Dues . ... ... $12.00 (US)

Student (Enter data below) ................... $3.00 (US)

Life . $144.00 (US)
School .
Address

Year & Math Class

Instructor Dept.

Other Society Memberships

Alternate Address (indicate whether home, office, school, other)

Signed Date

My interest in duodecimals arose from _

Use space below to indicate special duodecimal interests, comments, and other
suggestions, or attach a separate sheet:

Mail to: Dozenal Society of America
c/o0 Math Department
Nassau Community College
Garden City, LI, NY 11530
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