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1 Introduction

A special numeral system rumi! has been in use in North Africa since the X®
century. It remained in use until the XVII® century. This system has been
especially used in the administration of the city of Fez in Morocco. It has
also been used in Al-Andalusians, Spain, starting from the XII® century. The
forms of the digits are quiet different from the Arabic? or the Arabic-Indic?
digits in use today.

"The rumi numeral system originates in the Coptic or at least the Greek-
Coptic tradition. The exact date when it was viewed as a system unto itself
— that is, not a Coptic or Graeco-Coptic borrowing — has not yet been deter-
mined. rumi is used in foliation, chapters, and quire notations in a variety
of manuscripts (including religious, scientific, accounting, and mathematical
works) and on astronomical instruments. As such, encoding rumi will be
very helpful for researchers in the history of mathematics, astronomy, and
science in general, particularly as it was used for several hundred years."

The system of numeration wasn’t really neither decimal nor positional.
rumi use some special symbols (see Table 1, Table 2, Table 3 and Table 4).
Some examples are available (see Table 5, Table 6 and Table 7). This system

lusing Transtec Transliteration
http://www.ucam.ac.ma/fssm/rydarab/doc/communic/transtec.pdf
2the identifier name used by The Unicode Consortium http://www.unicode.org



is also known as zimam letters, Roman or Fez letters (namely Hrwf al-zmAm,
al-rwmy or Hrwf fAs (w6 g > ol #9 ]! ‘ruj‘ 3y >) or also rsm

al-zmam, al-qlm al-rwmy or al-qlm al-fAsy ((J-a-“ N 9 VJJM ‘r\.a)‘ S
L"jw\.'d‘)).

2 Description

rumi numeral system has been described by many researchers and there is
many studies about it [7], [8], [9], [10], [11], [12], [1] and others in [2]. We
have adopted the one described by the mathematician Ibn Al-Banna (1256-
1321, Marrakech) in his famous book [7] "Abstract of using rumi in calculus"
or "Shortening from the work in the rumi in the account" in Arabic (namely

Al-aqtDAb mn al-Eml b-al-rwml T al-HsAb ( 3 ¢#9 U Jod! 0 OL2BY!
wlud ).

rumi use some special symbols for digits:

e rumi ones are (see Table 1): J, ‘)’,d’,/777/,7, baJQ

e rumi tens are (see Table 2): &, w» gJ, FJY, 2,0,6,%;
e rumi hundreds are (see Table 3): e >, é ﬂ P ’ L'y ’ ) &

Multiples of thousand are represented by adding bars under the based
number:

e rumi thousands are noted by one bar under the number (see Table 5)
(ex., € for three thousands);

e rumi million are noted by two bars under the number (see Table 6)
(ex., ) for three million);

e and so on.

Fraction is represented by adding a slash symbol separating the numerator
from the denominator:

e the most used rumi fractions: 1/2, 2/3, 3/4, 4/5, 5/6, 6/7, 7/8, 8/9 and
9/10 are noted by (see Table 7):

P T

tively;



e the special fractions: 1/2, 1/4, 1/3 and 2/3 are also noted by (see Ta-
ble 4): Y. //,, /". and :’ respectively.

Generally, there is a generative principle for fractions, similar to building
western ones. Notice that the numerator is in the top right and the denomi-
nator is in the bottom left, perhaps according to the Arabic writing direction.
The numerator and the denominator are separated by almost an horizontal
slash without spacing. For example, in rumi system, the fraction 253/500 is
represented by # . We could were wondering if this position of numerator

and denominator are respected in the other writing with left-to-right direc-
tion what was adopted? However, according the Ibn Al-Banna manuscript
(boat Rabat’s and Marrakech’s), the only four fractions: 1/2, 1/4, 1/3 and
2/3 have either there building symbols or special symbols pre-composed. We
could were wondering if the "special fractions" are used much elsewhere?

3 Proposition

The rumi numeral system symbols are proposed to be included in Unicode
Standard.

There names are described in rumi ones digits (see Table 8), rumi tens
digits (see Table 9), rumi hundreds digits (see Table 10) and rumi special
fractions (see Table 11).

There glyphs are taking from the Rabat copy of Ibn al-Banna manuscript [7].
The rumi glyphs used during its using can’t be identical in all manuscripts.
Through some available manuscripts, there are some small differences be-
tween them. We think that is natural as there are writing by hand from
different writers in many environments. We can’t recherche to establishing
the canonical pattern of the Rumi figures but only a representative glyph since
is what is contained in the Unicode charts. A study is made the have a com-
parative rumi glyphs scanned from some manuscripts (see Figure 13 such
that colones from [7], [8], [9], [10], [11], [11] and [12] respectively) and (see
Figure 14).

As many manuscripts in studying use these symbols, we need to encode
them. We are working on studying and translating to English the Ibn Al-
Banna manuscript. A computer system for transforming numbers from and
to rumi numeral system is also in development.

A detailed bibliography and some used examples are presented in the end.

The rumi and AntiSym fonts available, includes all these characters.
In rumi font, used here, the shapes of the reference glyphs are scanned



from [7]. It’s in OpenType format [3] and converted in METAFONT as
a TEX package [5]. In AntiSym font, glyphs are drawing by hand in
METAFONT as a ITEX package [4].

The shapes of the reference glyphs used are not frozen. They are continu-
ally being improved in Multilingual scientific e-document processing Project
at Al-khawarizmi Atelier.

Some boxes are add to some symbols in Figures in order to emphases
them and understand the purpose of the samples.

More information about this presentation is available in [6].
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Table 1: rumi ones symbols
10 | 20 30 40 50 60 | 70 | 80 90
€ | w OJ t‘ }Y f © 6’ é
Table 2: rumi tens symbols
100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900
e b &2 P o2y
Table 3: rumi hundreds symbols
12| 1/4 1/3 | 2/3
APV udl
Table 4: rumi special fractions symbols
1000 2000 3000 4000 5000 6000 7000 8000 9000
) | S & A7 22
10000 20000 30000 40000 50000 60000 70000 80000 90000
PRERINAR AP .AR SRR
100000 | 200000 | 300000 | 400000 | 500000 | 600000 | 700000 | 800000 | 900000
e > & ¥ Py w2

Table 5: rumi thousands examples




1000000 2000000 3000000 4000000 5000000 6000000 7000000 8000000 9000000
10000000 20000000 30000000 40000000 50000000 60000000 70000000 80000000 90000000
< w Q i‘. LY ; L Q é
100000000 | 200000000 | 300000000 | 400000000 | 500000000 | 600000000 | 700000000 | 800000000 | 900000000
e | > | & 2 P & 2z 0w

Table 6: rumi millions examples
12 | 2/3 3/4 4/5 5/6 6/7 7/8 8/9 9/10

&

il sl sl aull ZA0E e

Table 7: rumi fractions examples

L >

RUMI DIGIT ONE
~ 0031 1 digit one
~ 0661 \ Arabic-Indic digit one

RUMI DIGIT TWO

~ 0032 2 digit two

~ 0662 Y Arabic-Indic digit two
RUMI DIGIT THREE

~ 0033 3 digit three

~ 0663 Y Arabic-Indic digit three
RUMI DIGIT four

~ 0034 4 digit four

~ 0664 ¢ Arabic-Indic digit four

RUMI DIGIT FIVE

~ 0035 5 digit five

~ 0665 o Arabic-Indic digit five
RUMI DIGIT SIX

~ 0036 6 digit six

~ 0666 71 Arabic-Indic digit six
RUMI DIGIT SEVEN

~ 0037 7 digit seven

~ 0667 v Arabic-Indic digit seven

RUMI DIGIT EIGHT

~ 0038 8 digit eight

~ 0668 A Arabic-Indic digit eight
RUMI DIGIT NINE

~ 0039 9 digit nine

~ 0669 4 Arabic-Indic digit nine

NN Yy

N

U~

Table 8: rumi ones digits




mR T

M-

€ M g v WX MN Y n

RUMI DIGIT TEN

e used as a symbol with a numeric value of 10
RUMI DIGIT TWENTY

e used as a symbol with a numeric value of 20

RUMI DIGIT THIRTY
e used as a symbol with a numeric value of 30

RUMI DIGIT FORTY
e used as a symbol with a numeric value of 40

RUMI DIGIT FIFTY
e used as a symbol with a numeric value of 50

RUMI DIGIT SIXTY

e used as a symbol with a numeric value of 60
RUMI DIGIT SEVENTY

e used as a symbol with a numeric value of 70

RUMI DIGIT EIGHTY
e used as a symbol with a numeric value of 80

RUMI DIGIT NINETY
e used as a symbol with a numeric value of 90

Table 9: rumi tens digits

RUMI DIGIT HUNDRED
e used as a symbol with a numeric value of 100

RUMI DIGIT TWO HUNDRED
e used as a symbol with a numeric value of 200
RUMI DIGIT TREE HUNDRED
e used as a symbol with a numeric value of 300

RUMI DIGIT FOUR HUNDRED
e used as a symbol with a numeric value of 400

RUMI DIGIT FIVE HUNDRED

e used as a symbol with a numeric value of 500
RUMI DIGIT SIX HUNDRED

e used as a symbol with a numeric value of 600
RUMI DIGIT SEVEN HUNDRED

e used as a symbol with a numeric value of 700

RUMI DIGIT EIGHT HUNDRED

e used as a symbol with a numeric value of 800
RUMI DIGIT NINE HUNDRED

e used as a symbol with a numeric value of 900

Table 10: rumi hundreds digits



RUMI FRACTION ONE HALF
e used as an other symbol with a numeric value of 1/2
~ 00BD 1/2 vulgar fraction one half

RUMI FRACTION ONE QUARTER
e used as a symbol with a numeric value of 1/4
~ 00BC 1/4 vulgar fraction one quarter

RUMI FRACTION ONE THIRD
e used as a symbol with a numeric value of 1/3
~ 2153 1/3 vulgar fraction one third

RUMI FRACTION TWO THIRDS
e used as an other symbol with a numeric value of 2/3
~ 2154 2/3 vulgar fraction two thirds

Table 11: rumi special fractions
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Figure 1: rumi numeral system in [7] page 1
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Figure 2: rumi numeral system in [7] page 1 printed
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In the name of The God, the most Merefful, the most Conpassionate
The God prayed on Mohanmed reizned and onhis family and acoornpanied hom
and peace of delivery

The shortenmg fiom the work mn the Ewany m the calmulation, fonmation of the particpant
virtuos of the magnificent parist geremwns associated commplete Abon 41Fbas Alimed Ben
Mchanmned Ben Ctlenan al'amdy. He was miraduced as mason’s son rmamerical & lnmiraakshy.
The God sanctified went him and his uterns in his blessing and his camal dress and lengthens
haim.

The God praised neither his break-off for ache nor his end for border and the prayer on
Mchanmned 15 discerung and worshpped ham and on his famly and his peace and honor a
lot. After, so this shortening fiom the work m the Ewany mn the acoourt on tonerazds warhat
choxe of the heads from the laborers fall, and ficen The od asksthe good success.

Chapter m names ranks ofthe munbers and prescnpton glvphs m Faany.
Enonars that the rank first 15 the ones nme and the second 15 the tens muve and the third 15 the
hndreds rune and the fourth 15 the thousands rune and the fifth 15 the tens of thousands nme
and the spth is the lnmdreds of thousands mine and the sevarth 15 the thousands thousands
mne and so onowtil the miinde one.

For each movber of the forst thiee munbers ranks a sign watch distingmishes 1, the first 15 one
and the last 15 mune lomdred. The draws of thousands and its

tens and its lndreds ame the same as the draws of ones and J‘s’eﬂﬂ?’f?ﬁer

tetis and Joandreds and the diffsrence betwesn them 15 the

repetitivn. The formn of the epetition s a bar under the 'c"'*' 'l-’

munber and these mages for allthem:

Likewise thousands of thousands and s tens and o=

hmdreds retum fo glyphs before them and the difference |2 H;g ir

hetween them the repetitim For each kind what he | - -*"*
v &

necessary for hon hleewise so onumtil the mfmite ore. o ‘e t‘i E: 2' E— é’,
When the flactions awe to be drawm, we write the base P.’.'—‘t"}' %J&—_
muther which derives the fracton and drawes above hima | = = "? ""i-" ‘g

line called chair and weites abowe hon the pamts which
derives fiom how, and as the facton’s fraction. Here are examples of drawr: one halid™ Yy

toro thrds j,tr&eqlm‘tmdﬁ__-e,fwﬁﬂlﬁ r , e ijﬂuf_'t, sLE sevenﬂu?"i,
seven eighths ™ | eiglt njrﬂ.hs"-rk, nine taﬂhs"-‘t"ﬂ. And leads the man working m
-
make up provided that deawr the one half inthus wa:.r'-r, and one quarter in this wa].r-v“'?'
ol
and one ﬂﬁ.t‘di.nﬂﬁswa].r-""ﬂ and the tero third in this way -~ . They don’ use fractions
which there based are more than ten. If they anive to have some of them theyw transfoemm them
to what wou will Jmoear inthe addition chapter after this one.

The fractons they used stubborm two kinds added and different. 5o for added fraction, the
fractin whose based 15 geat advances and the Iitle about nght and litle low fom o

example five eighth and three eighth and thod eizlth m this way :.‘ A5 for differert
fractin, pats are under others parts exanple five eighths and s sevenths m this way

£

_——

Figure 3: rumi numeral system in [7] page 1 translated in English
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Figure 4: Integer rumi symbols in |7]
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Figure 5: Fraction rumi symbols in [7]
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Figure 6: rumi numbers from Skyrj rumi in [11]
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Figure 7: rumi numbers from Skyrj Fasi in [11]
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Figure 8: Nine unite rumi fractions from Skyrj Fasi [11]
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Figure 9: Uses example taking from [12]
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X

parum dirutus, necesse fuit abscidere folig que inutilia evage.
rant; hn: suspitio confirmatur ex facto, quod folia octogesime
posteriora morsus vermium majores habent precipue cirea fo.
lium centesimum tertium; et notandum est hog morsus jam
in codice existentes esse cum collatio, saltem secunda fichat,
nam quidam restaurati fuere, ut videtur a% Antiquo et verb,
a vermibus plene corrosz in margine explicantur: charta ant.
quioris codicis major erat, nam a folio tNZESIMO NONo usque
ad centesimum quintum vestigia antiquioris foliorum nume.
rationis cxistunt, nam nuincratio ex magna parte abscisa fuit:
in foliis secundzx partis nihil hujuscemodi numerationis distin-
guitur, et breves notz marginales, ‘precipue verbum il
pluries in margine pnima partis scnptum fere evanuit. |

PPECIMEN NUMERATIONIS FOLIORUN N {looicE FSCURIALENS),

C ¢d ¢ c_'Jc./"C.}(.((. f.lf.}
IR M S Y, 8 /7 g1 4

-3 ol A S 2

“ u 4t

{ 2,}1{ U{? e’f‘ftq.f

Folierum wumeratio. Codex habet folioram numerationem
modernam, factam postquam codex 2 Jibraric numerationis ara-
bica: imperito compactus est; a folio enim secundo transilire
necesse fuit ad folium decimum septimum ez a folio vigesimo
secundo iterum ad tertium recedere.

Ex foliorum numeratione antiqua codex centum sexaginta

Figure 10: Uses example taking from [12]
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Figure 11: Uses example taking from [12]
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Figure 12: Uses example taking from [12]
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Figure 13: Comparised of some uses rumi system
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™ Eyamples af Gineck asd Gireek derived siphanumericel notations Som the 9 o the |6 coturics
W1, A, Sinchet Péres | 1 935: 104)

9 | gharts - Barcels [ |568: 21-24, able W] The enample of ¥alencla, from the early | 3ih oentury, serves se a tridgs befween the
viive Fxgunes of the late 12%-sarky | 3* contury in Toledo and (hese of the 16" centery in Monscsa

" Lwi delle Vidda {1933; 31-2R3] arad Labaria - Barels [ 1985 20, whda 1], O Gonziler Palencia [1926- 1930 wol. [, 48],
M Barting | | 96d: -1 10)

% | sarts - Barceld [198E: 54-53] and Kisg [2000: 314, g, D-4). OF Mentndex Fidal [ 1955 | 75208, fig 5

W Hosrsn [ 1990 285-247, pl. 1311

" van Grosnges [1963: 38, fig. ), misusule sursie script found in Cireck masuscripls dated i the £% and the 9 century.
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Figure 14: Comparised of some uses rumi system taking from [1]
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