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Eastern Arabic numerals

The Eastern Arabic numerals (also called Arabic—Hindu numerals, Arabic
Eastern numerals and Indo-Persian numerals) are the symbols used to
represent the Hindu-Arabic numeral system, in conjunction with the Arabic
alphabet in the countries of the Mashriq (the east of the Arab world), the Arabian
Peninsula, and its variant in other countries that use the Perso-Arabic script in
the Iranian plateau and Asia.
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Origin

The numeral system originates from an ancient Indian numeral system, which

Clocks in the Ottoman Empire
tended to use Eastern Arabic
numerals.

was re-introduced in the book On the Calculation with Hindu Numerals written by
the medieval-era Iranian mathematician and engineer Khwarazmi,m whose name

was Latinized as Algoritmi[note 1]

Other names

These numbers are known as 4 o, ("Indian numbers") in Arabic. They are sometimes also called "Indic numerals" in

English.[?] However, that is sometimes discouraged as it can lead to confusion with Indian numerals, used in Brahmic scripts of
India 3]

Numerals

Each numeral in the Persian variant has a different Unicode point even if it looks identical to the Eastern Arabic numeral
counterpart. However the variants used with Urdu, Sindhi, and other South Asian languages are not encoded separately from

the Persian variants. See U+0660 through U+0669 and U+06F0 through U+06F9.
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Written numerals are arranged with their lowest-value digit to the right, with

higher value positions added to the left. That is identical to the arrangement used

by Western texts using Hindu-Arabic numerals even though Arabic script is read

from right to left. There is no conflict unless numerical layout is necessary, as is

the case for arithmetic problems (as in simple addition or multiplication) and lists of numbers, which tend to be justified at the

decimal point or comma.[4]

Contemporary use

Eastern Arabic numerals remain strongly predominant vis-a-vis Hindu-Arabic
numerals in many countries to the East of the Arab world, particularly in Iran

and Afghanistan.

In Arabic-speaking Asia as well as Egypt and Sudan both kinds of numerals are
used alongside each other with Hindu-Arabic numerals numerals gaining more

and more currency, now even in very traditional countries such as Saudi-Arabia.

In Pakistan, Hindu-Arabic Numerals are more extensively used as a considerable
majority of the population is anglophone. Eastern numerals still continue to see

use in Urdu publications and newspapers, as well as sign boards.

In North Africa (excluding Egypt and Sudan), only Hindu-Arabic numerals (0, 1,
2,3,4,5,6,7, 8 and 9) are now commonly used. In medieval times, these areas
used a slightly different set (from which, via Italy, Western "Hindu-Arabic

numerals” derive).

Notes

1. Other Latin transliterations include Algaurizin.

References

A bilingual Pakistani road sign
showing the use of both Eastern
Arabic and Hindu-Arabic numerals.
The propensity towards Western
Arabic numerals can be clearly
seen.
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Hindu-Arabic numeral system
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The Hindu-Arabic numeral system!!] (also called the Arabic numeral system or
Hindu numeral system)[zl[nOte Nisa positional decimal numeral system that is the most
common system for the symbolic representation of numbers in the world. It was an
ancient Indian numeral system which was re-introduced in the book On the Calculation
with Hindu Numerals written by the medieval-era Iranian mathematician and engineer al-
Khwarizmi, whose name was latinized as Algoritmil"®€ 2I8] The system later spread to

medieval Europe by the High Middle Ages.

The system is based upon ten (originally nine) different glyphs. The symbols (glyphs) used
to represent the system are in principle independent of the system itself. The glyphs in
actual use are descended from Brahmi numerals and have split into various typographical

variants since the Middle Ages.

These symbol sets can be divided into three main families: Arabic numerals used in the
Greater Maghreb and in Europe, Eastern Arabic numerals (also called "Indic numerals")

used in the Middle East, and the Indian numerals used in the Indian subcontinent.
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Etymology

Eastern Arabic and
Western Arabic numerals
on a road sign in Abu Dhabi

The Hindu-Arabic or Indo-Persian numerals originated from India. Following its re-introduction in the book On the Calculation

with Hindu Numerals written by the medieval-era Persian mathematician and engineer al-Khwarizmi, whose name was latinized
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as Algoritmi,[3] it began to be referred to by the Persian and Arabic mathematicians as the "Hindu numerals" (where "Hindu"
meant Indian). After its subsequent introduction to Europe, the Europeans referred to it as the "Arabic Numerals" based on a

common misconception of associating the origin of oriental science with Arabic peoples.[4]

Positional notation

The Hindu—-Arabic system is designed for positional notation in a decimal system. In a more developed form, positional notation
also uses a decimal marker (at first a mark over the ones digit but now more usually a decimal point or a decimal comma which
separates the ones place from the tenths place), and also a symbol for "these digits recur ad infinitum". In modern usage, this
latter symbol is usually a vinculum (a horizontal line placed over the repeating digits). In this more developed form, the numeral
system can symbolize any rational number using only 13 symbols (the ten digits, decimal marker, vinculum, and a prepended

dash to indicate a negative number).

Although generally found in text written with the Arabic abjad ("alphabet"), numbers written with these numerals also place the
most-significant digit to the left, so they read from left to right. The requisite changes in reading direction are found in text that

mixes left-to-right writing systems with right-to-left systems.

Symbols

Various symbol sets are used to represent numbers in the Hindu-Arabic numeral system, most of which developed from the

Brahmi numerals.

The symbols used to represent the system have split into various typographical variants since the Middle Ages, arranged in

three main groups:

m The widespread Western "Arabic numerals" used with the Latin, Cyrillic, and Greek alphabets in the table,
descended from the "West Arabic numerals” which were developed in al-Andalus and the Maghreb (there are two
typographic styles for rendering western Arabic numerals, known as lining figures and text figures).

= The "Arabic—Indic" or "Eastern Arabic numerals" used with Arabic script, developed primarily in what is now Iraq.
A variant of the Eastern Arabic numerals is used in Persian and Urdu.

= The Indian numerals in use with scripts of the Brahmic family in India and Southeast Asia. Each of the roughly
dozen major scripts of India has its own numeral glyphs (as one will note when perusing Unicode character
charts).

Glyph comparison
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Script

Latin script
East Asia

Modern Greek
Hebrew
Devanagari
Gujarati
Gurmukhi
Tibetan

Assamese / Bengali
/ Sylheti

Kannada
Odia
Malayalam
Tamil
Telugu
Khmer
Thai

Lao
Burmese

Arabic

Persian (Farsi) /
Dari / Pashto

Urdu / Shahmukhi

See
Arabic numerals

Chinese numerals, Japanese
numerals, Korean numerals

Greek numerals
Hebrew numerals

Indian numerals

Bengali-Assamese numerals

Tamil numerals

Khmer numerals

Thai numerals

Eastern Arabic numerals

As in many numbering systems, the numbers 1, 2, and 3 represent simple tally marks; 1 being a single line, 2 being two lines

(now connected by a diagonal) and 3 being three lines (now connected by two vertical lines). After three, numbers tend to

become more complex symbols (examples are the Chinese numerals and Roman numerals). Theorists believe that this is because

it becomes difficult to instantaneously count objects past three.

History

(3]

Predecessors

The Brahmi numerals at the basis of the system predate the Common Era. They replaced the earlier Kharosthi numerals used
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since the 4th century BC. Brahmi and Kharosthi numerals were used alongside one another in the Maurya Empire period, both

appearing on the 3rd century BC edicts of Ashoka.[®]

Buddhist inscriptions from around 300 BC use the symbols that became 1, 4 and 6. One century later, their use of the symbols
that became 2, 4, 6, 7 and 9 was recorded. These Brahmi numerals are the ancestors of the Hindu—-Arabic glyphs 1 to 9, but they

were not used as a positional system with a zero, and there were rather separate numerals for each of the tens (10, 20, 30, etc.).

The actual numeral system, including positional notation and use of zero, is in principle independent of the glyphs used, and

significantly younger than the Brahmi numerals.

Development

The place-value system is used in the Bakhshali Manuscript. Although date of the
composition of the manuscript is uncertain, the language used in the manuscript
indicates that it could not have been composed any later than 400.7] The
development of the positional decimal system takes its origins in Hindu
mathematics during the Gupta period. Around 500, the astronomer Aryabhata

uses the word kha ("emptiness”) to mark "zero" in tabular arrangements of digits.

The 7th century Brahmasphuta Siddhanta contains a comparatively advanced
understanding of the mathematical role of zero. The Sanskrit translation of the
lost 5th century Prakrit Jaina cosmological text Lokavibhaga may preserve an

early instance of positional use of zero.8]

These Indian developments were taken up in Islamic mathematics in the 8th

century, as recorded in al-Qifti's Chronology of the scholars (early 13th century).[®]

The "Galley" method of division.

The numeral system came to be known to both the Perso-Arabic mathematician
Khwarizmi, who wrote a book, On the Calculation with Hindu Numerals in about
825, and the Arab mathematician Al-Kindi, who wrote four volumes, On the Use of the Hindu Numerals (3¢} aall Jaaivl & QS
[kitab fi isti'mal al-'adad al-hindi]) around 830. These earlier texts did not use the Hindu numerals. Kushyar ibn Labban who
wrote Kitab fi usul hisab al-hind (Principles of Hindu Reckoning) is one of the oldest surviving manuscripts using the Hindu
numerals.['% These books are principally responsible for the diffusion of the Hindu system of numeration throughout the

Islamic world and ultimately also to Europe.

The first dated and undisputed inscription showing the use of a symbol for zero appears on a stone inscription found at the

Chaturbhuja Temple at Gwalior in India, dated 876111

In 10th century Islamic mathematics, the system was extended to include fractions, as recorded in a treatise by Syrian

mathematician Abu'l-Hasan al-Uglidisi in 952-953.[12]

Adoption in Europe

In Christian Europe, the first mention and representation of Hindu-Arabic numerals (from one to nine, without zero), is in the
Codex Vigilanus, an illuminated compilation of various historical documents from the Visigothic period in Spain, written in the
year 976 by three monks of the Riojan monastery of San Martin de Albelda. Between 967 and 969, Gerbert of Aurillac discovered
and studied Arab science in the Catalan abbeys. Later he obtained from these places the book De multiplicatione et divisione (On

multiplication and division). After becoming Pope Sylvester II in the year 999, he introduced a new model of abacus, the so-called
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Abacus of Gerbert, by adopting tokens representing Hindu-Arab numerals, from

one to nine.

Leonardo Fibonacci brought this system to Europe. His book Liber Abaci
introduced Arabic numerals, the use of zero, and the decimal place system to the
Latin world. The numeral system came to be called "Arabic" by the Europeans. It
was used in European mathematics from the 12th century, and entered common

use from the 15th century to replace Roman numerals.[13][14]

The familiar shape of the Western Arabic glyphs as now used with the Latin
alphabet (0, 1, 2, 3, 4, 5, 6, 7, 8, 9) are the product of the late 15th to early 16th
century, when they enter early typesetting. Muslim scientists used the
Babylonian numeral system, and merchants used the Abjad numerals, a system
similar to the Greek numeral system and the Hebrew numeral system. Similarly,
Fibonacci's introduction of the system to Europe was restricted to learned circles.
The credit for first establishing widespread understanding and usage of the
decimal positional notation among the general population goes to Adam Ries, an
author of the German Renaissance, whose 1522 Rechenung auff der linihen und

federn was targeted at the apprentices of businessmen and craftsmen.

e
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012345678910

0123456789
e
1234567890
990
123456789Q
125456789°

The bottom row shows the numeral
glyphs as they appear in type in
German incunabula (Nicolaus
Kesler, Basel, 1486)

Gregor Reisch, Madame A calculation table, used Adam Ries, Rechenung Two arithmetic books
Arithmatica, 1508 for  arithmetic using auff der linijhen und published in 1514—

Roman numerals federn, 1522

Koébel (left) using a
calculation table and
Béschenteyn using
numerals
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Adam Ries, Rechenung Robert Recorde, The Peter Apian, Kaufmanns Adam Ries, Rechenung
auff der linihen und ground of artes, 1543 Rechnung, 1527 auff der linihen und
federn (2nd Ed.), 1525 federn (2nd Ed.), 1525

Adoption in East Asia

In AD 690, Empress Wu promulgated Zetian characters, one of which was "O". The word is now used as a synonym for the

number zero.

In China, Gautama Siddha introduced Hindu numerals with zero in 718, but Chinese mathematicians did not find them useful,

as they had already had the decimal positional counting rods.l'%I16]

In Chinese numerals, a circle (O) is used to write zero in Suzhou numerals. Many historians think it was imported from Indian

numerals by Gautama Siddha in 718, but some Chinese scholars think it was created from the Chinese text space filler "o".[19]

Chinese and Japanese finally adopted the Hindu-Arabic numerals in the 19th century, abandoning counting rods.

Spread of the Western Arabic variant

The "Western Arabic" numerals as they were in common use in Europe since the

Baroque period have secondarily found worldwide use together with the Latin i ;

alphabet, and even significantly beyond the contemporary spread of the Latin :

alphabet, intruding into the writing systems in regions where other variants of _

the Hindu-Arabic numerals had been in use, but also in conjunction with . @ @

Chinese and Japanese writing (see Chinese numerals, Japanese numerals). ; .. ;

See also : . .
= Arabic numerals @

Decimal

Positional notation An Arab telephone keypad with both
the Western "Arabic numerals" and
the Arabic "Arabic—Indic numerals"
variants.

Numeral system
History of mathematics
0 (number)

Notes
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1. Hindu was the Persian name for "Indian" in the 10th century, when the Arabs adopted the number system. The
connotation of "Hindu" as a religion was a later development.

2. Other Latin transliterations include Algaurizin.
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Modern Arabic mathematical notation

Modern Arabic mathematical notation is a mathematical notation based on the Arabic script, used especially at pre-university
levels of education. Its form is mostly derived from Western notation, but has some notable features that set it apart from its
Western counterpart. The most remarkable of those features is the fact that it is written from right to left following the normal
direction of the Arabic script. Other differences include the replacement of the Latin alphabet letters for symbols with Arabic

letters and the use of Arabic names for functions and relations.

Contents

Features

Variations
Numeral systems
Mirrored Latin symbols

Examples
Mathematical letters

Mathematical constants and units
Sets and number systems
Arithmetic and algebra

Trigonometric and hyperbolic functions
Trigonometric functions

Hyperbolic functions
Inverse trigonometric functions
Inverse hyperbolic functions

Calculus
Complex analysis

See also
References

External links

Features

m It is written from right to left following the normal direction of the Arabic script. Other differences include the
replacement of the Latin alphabet letters for symbols with Arabic letters and the use of Arabic names for functions
and relations.

= The notation exhibits one of the very few remaining vestiges of non-dotted Arabic scripts, as dots over and under
letters (ijam) are usually omitted.

m Letter cursivity (connectedness) of Arabic is also taken advantage of, in a few cases, to define variables using more
than one letter. The most widespread example of this kind of usage is the canonical symbol for the radius of a circle
& (Arabic pronunciation: [naq]), which is written using the two letters nin and gaf. When variable names are juxtaposed
(as when expressing multiplication) they are written non-cursively.

6/13/2018, 9:48 PM



Modern Arabic mathematical notation - Wikipedia

2 of 11

Variations

https://en.wikipedia.org/wiki/Modern_Arabic_mathematical_notation

Notation differs slightly from region to another. In tertiary education, most regions use the Western notation. The notation mainly

differs in numeral system used, and in mathematical symbol used.

Numeral systems

There are three numeral systems used in right to left mathematical notation.

= "Western Arabic numerals" (sometimes called European) are used in western Arabic regions (e.g. Morocco)
m "Eastern Arabic numerals" are used in middle and eastern Arabic regions (e.g. Egypt and Syria)
m "Eastern Arabic-Indic numerals" are used in Persian and Urdu speaking regions (e.g. Iran, Pakistan, India)

European 2 , 5
(descre)nded from the West Arabic) 0 1 - 3 4 D 6 7 8 9
Arabic-Indic Y (Y IY[(Eleo[TlYIA]AS
Eastern Arabic-Indic e |
(Persian and Urdu) (Y [Y[Y(F|O|7 VALY
Devanagari 9 [=5 | 3 |y ¢ | e P
(Hindi) 9 ol || |¥ |1 %|9|[C]|R
Tamil & |2 |k |& (B |Fr 6T ||| o
European
(descended from Western Arabic) 0 ! 2 8 4 5 6 / 8 9
Arabic-Indic (Eastern Arabic) e V| T VPV ¢ o 1 V Al Q
Perso-Arabic variant e ) ' T ' F O |V Al Q
Urdu variant PO N S ol L A T I A A S L
Tamil variant &le m & @ &g ada 9 | &

Written numerals are arranged with their lowest-value digit to the right, with higher value positions added to the left. That is

identical to the arrangement used by Western texts using Hindu-Arabic numerals even though Arabic script is read from right to

left. The symbols ">" and "s" may be used as the decimal mark and the thousands separator respectively when writing with Eastern

Arabic numerals, e.g. Y,V£)04Y10YOA 314150265358, Vs« ++s+ v +sv o+ 1,000,000,000. Negative signs are written to the left of

magnitudes, e.g. -V -3. In-line fractions are written with the numerator and denominator on the left and right of the fraction slash

respectively, e.g. Y/V 2/7.

Mirrored Latin symbols

Sometimes, symbols used in Arabic mathematical notation differ according to the region:
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. 4 i . ¥
lim x SO - o —

x_}m "f_"(—u"‘ ) — ,m‘:l—Fl
Latin Arabic Persian
Jimg, »# e Rl

m Aa L4 ndn-ha'- alifis derived from the first three letters of Arabic d4gi nihaya "limit".
m Ab 1> hadd is Persian for "limit".

Sometimes, mirrored Latin symbols are used in Arabic mathematical notation (especially in western Arabic regions):

L atn | Ambic_______| mirrored Latin

n )

x=0 Dzi—""
Latin Arabic Mirrored Latin
no3— Y v 3 ¢
U o o2
x=0 f= 0=

m Ac _=o mim-medial form of gim is derived from the first two letters of Arabic ¢ goxo magmi‘ "sum”.

However, in Iran, usually Latin symbols are used.

Examples

Mathematical letters

3of 11
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Latin Arabic Notes

o T | From the Arabic letter | "alif, a and | "alif are the first letters of the Latin alphabet and the Arabic
alphabet's "abjadr sequence respectively

b o o A dotless w ba’; band w ba’ are the second letters of the Latin alphabet and the "abjadi
sequence respectively

c o | —a From the initial form of z h&’, or that of a dotless ¢ jim; c and g jim are the third letters of the
Latin alphabet and the "abjadr sequence respectively

d p 5 From the Arabic letter > dal; d and > dal are the fourth letters of the Latin alphabet and the
"abjadt sequence respectively
From the Arabic letter 4u sin. It is contested that the usage of Latin x in maths is derived from

- o | o the first letter o $in (without its dots) of the Arabic word < Say’(un) [[aj?(un)], meaning
thing.l'1 (X was used in old Spanish for the sound /J/). However, according to others there is no
historical evidence for this.[213]

y W | o= | From the Arabic letter ,o sad

z Eole From the Arabic letter ¢ ‘ayn

Mathematical constants and units
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Description

Euler's
number

imaginary unit
pi

radius

kilogram

gram

meter

centimeter

millimeter

kilometer

second
minute

hour

kilometer per
hour

degree
Celsius

degree
Fahrenheit

millimeters of
mercury

Angstrom

Latin Arabic
e -2 2
i e =
m L |k
T L"" ‘J"

kg pres

rd“"

¢
cm e
mm r"’
S

km

S (-
min 2
h  a

km/h u—-j’/

OC 1'?.,-'

° o
Folo
mmHg J(H
b

https://en.wikipedia.org/wiki/Modern_Arabic_mathematical_notation

Notes

Initial form of the Arabic letter & ha'. Both Latin letter e and Arabic letter
& ha’ are descendants of Phoenician letter 3 hé.

From & &, which is in turn derived from the first letter of the second
word of d&ux5 81>9 wahdatun tabiliyya "imaginary unit"

From b ta’; also w in some regions

From ., ndn followed by a dotless g gaf, which is in turn derived from
yball «wai nusfu I-qutr "radius”

From »=S kaf-jim-mim. In some regions alternative symbols like é.r (&S
kafr-gayn) or C.JJ/ ( #2S kaf-gayn-mim) are used. All three abbreviations

are derived from ol ¢ ¢luS Kildgram "kilogram" and its variant spellings.

From s> jim-mim, which is in turn derived from »ly> jrdm, a variant
spelling of ol,&¢ gram "gram”

From » mim, which is in turn derived from ,io mitr "meter"

From s sin-mim, which is in turn derived from jieyiiw "centimeter”

From s mim-mim, which is in turn derived from yioulo millimitr
"millimeter"

From oS k&f-mim; also (-U/ ( &S kaf-lam-mim) in some regions; both are
derived from ,iegliS Kildimitr "kilometer".
From & ta’, which is in turn derived from 44l faniya "second"

From > dal’, which is in turn derived from 44,55 dagiga "minute"; also 13
(Q,i.e. dotless g gaf) in some regions

From _u sin’, which is in turn derived from dclw s&‘a "hour"
From the symbols for kilometer and hour

From 4w sin, which is in turn derived from the second word of d>,>
(o)
werwduw darajat silsitis "degree Celsius"; also (a (&°) from o mim’,

which is in turn derived from the first letter of the third word of ,l;> d>)>
4 ¢io "degree centigrade”

From s fa’, which is in turn derived from the second word of d>,>
Culgiygo darajat fahranhayt "degree Fahrenheit”

From jee mim-mim zayn, which is in turn derived from the initial letters of
the words 455 yieulo "millimeters of mercury”

From I ‘alif with hamzah and ring above, which is in turn derived from the
first letter of "Angstrém", variously spelled pgyiwsil OF pgyiwzil
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Sets and number systems

Description

Natural
numbers

Integers

Rational
numbers

Real numbers

Imaginary
numbers

Complex
numbers

Empty set
Is an element of
Subset

Superset

Universal set

Latin

N

N

Arabic
Y L
e U=

2 |0
C C
¢ | @
2
7] (%)
=] E)
D D
C C
o

Arithmetic and algebra

https://en.wikipedia.org/wiki/Modern_Arabic_mathematical_notation

Notes

From b ta’, which is in turn derived from the first letter of the second word
of L=l >ac ‘adadun tabi iyyun "natural number”

From 4o sad, which is in turn derived from the first letter of the second
word of au=uo dac ‘adadun sahihun "integer”

From ¢, ndn, which is in turn derived from the first letter of duwi nisba "ratio"

From z ha’, which is in turn derived from the first letter of the second word
of 48> dac ‘adadun haqigiyyun "real number"

From & t&°, which is in turn derived from the first letter of the second word
of Juxi dac ‘adadun tahiliyyun "imaginary number"

From » mim, which is in turn derived from the first letter of the second word
of uSye dac ‘adadun markabun "complex number”

A mirrored €
A mirrored c
A mirrored >

From i $in, which is in turn derived from the first letter of the second word
of deliy degoxo majmd ‘atun Samila "universal set"
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Description Latin Arabic Notes
Percent % VA e.g. 100% "++7"

Permille %o % % is an Arabic equivalent of the per ten thousand sign %oo.

Is proportional

to X © A mirrored o
n t root Ve o "\ | _isadotless ., ninwhile  is a mirrored radical sign V
S C . i e d faaar
Logarithm log )J K 'I’:rom 9.] /a'{n waw, which is in turn derived from e s [agaritm
logarithm
Logarithm to ),J
base b log, o =
Natural In )JJ 2 From the symbols of logarithm and Euler's number
logarithm
—=o mim-medial form of jim is derived from the first two letters
Summation Z —"-"" > | of g g00 majmid‘ "sum"; also Z (X, a mirrored summation
sign ) in some regions
. . From i> jim-dal. The Arabic word for "product” is <2 jada’un.
Product H A - . .
. Also H in some regions.
Factorial n! C)' g Also !U (1u) in some regions
¢ Also ( ).J ((L«w)d) is used in some regions as
Permutations "P, d o AR
ot P(n,r)
Also (e_j ) U)U ((4 L)) is used in some regions as
. n o -
Combinations Cs ¥, e '-' o n
el C(n, k) and ( [ J ) as the binomial coefficient (k)
&

Trigonometric and hyperbolic functions

Trigonometric functions
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Description | Latin Arabic Notes

. from <> ha’ (i.e. dotless g jim)- alif; also & (> jim-ba’) is used in some
Sine sin b | » DNk

regions (e.g. Syria); Arabic for "sine" is wu> jayb

from li> ha’ (i.e. dotless z jim)-ta - alif, also - a3 f3°-im-ba’) is used in
Cosine cos | lza | s hat e Jm) o / )

some regions (e.g. Syria); Arabic for "cosine" is ploi >
from W fa’ (i.e. dotless b za°)- alif; also J,_b (Jk za-1am) is used in some

Tangent tan W | &
regions (e.g. Syria); Arabic for "tangent" is Jb zill

from lib fa’ (i.e. dotless b za')-ta - alif, also s ( I ta*-za -lam) is used in

Cotangent | cot Ll | ub . . . .
some regions (e.g. Syria); Arabic for "cotangent” is plai Jb

Secant sec Lp L | from lo dotless § qaf- alif, Arabic for "secant" is gbls ol

Cosecant csc Lzs | W | from lio dotless § gaf-ta*- alif. Arabic for "cosecant" is ploi gbls gl

Hyperbolic functions
The letter s ( O zayn, from the first letter of the second word of 41 4lls "hyperbolic function") is added to the end of

trigonometric functions to express hyperbolic functions. This is similar to the way h is added to the end of trigonometric functions

in Latin-based notation.

Latin sinh cosh coth sech c¢sch

Arabic

Hyperbolic Hyperbolic Hyperbolic Hyperbolic Hyperbolic Hyperbolic

Description . ;
sine cosine tangent cotangent secant cosecant
Latin sinh cosh tanh coth sech csch
Arabic BIEN s I ik e )l

Inverse trigonometric functions

For inverse trigonometric functions, the superscript Y — in Arabic notation is similar in usage to the superscript —1 in Latin-based

notation.

Description Inverse sine Inverse Inverse Inverse Inverse Inverse
P cosine tangent cotangent secant cosecant
Latin sin! cos! tan ™! cot™! sec! csc !
Arabic -l “lia ‘- ‘il ‘s Vi
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Inverse hyperbolic functions

https://en.wikipedia.org/wiki/Modern_Arabic_mathematical_notation

Latin

H - =1 =1 -1
sinh’? cosh? tanh?! coth
Arabic
Inverse Inverse Inverse Inverse Inverse Inverse
Description hyperbolic hyperbolic hyperbolic hyperbolic hyperbolic hyperbolic
sine cosine tangent cotangent secant cosecant
Latin sinh™! cosh™! tanh ™! coth™! sech™? csch™?
Arabic s - slia ‘-5l -l -5l 1= sl
Calculus
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Description Latin Arabic Notes

Lgi nan-
ha - alifis
derived
from the
o _ i . first three
Limit lim I—y—*‘ e letters of
Arabic
dylgi
nihadya
"limit"

> dalis
derived
from the
first letter
of dl>
"function".
Also
called
&l b for
short, in
some
regions.

function f(z) (IJ___)__, (u#)2

‘isa
mirrored
prime '
while « is
-0 o 4 ( ) 5 ol . an Arabic
L "J 2003 cicu.u‘.l comma.
,_;-"ﬁ : o= o ¢ A w0 o ©) T_he 0
signs
should be
mirrored:
Q.

dy d?y oy
dx’ dz2’ Oz

derivatives | f'(z),

Mirrored

meoras | [ WL WL 1 <0 % i1 g

and ¢

Complex analysis

Latin Arabic
, LFAJ:JQ_QJ:(JL‘I’Q+JL:J)J:P#CJ+W:E;
z=z+iy=r(cosp+isiny) =re’ =rLp
d;d:d‘i’-ﬁd:(dba+¢5\ia)d:ua¢:+w:8

See also

= Mathematical notation
= Arabic Mathematical Alphabetic Symbols
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