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1 Introduction

This is a proposal to encode Persian Siyaq Numbers in the Unicode standard. It draws upon information
originally presented in the following documents and it supersedes them:

» 1.2/07-414 “Proposal to Encode Siyaq Numerals”
* [2/11-272 “Preliminary Proposal to Encode Persian Siyaq Numbers in the UCS”

The major changes from earlier versions are:

» New analysis of glyphic variants and alternate forms
 Addition of characters for primary quantities of dinar

» Addition of characters for representing the ten thousands
» Enhancements to several glyphs

* Expanded descriptions of various orders and quantities

* Inclusion of additional examples of the notation system

Proposals to encode characters of three other Siyaq systems have been submitted:

» [2/15-066R “Proposal to Encode Diwani Siyaq Numbers in Unicode”
» [2/15-072R2 “Proposal to Encode Ottoman Siyaq Numbers in Unicode”
» L[2/15-121R2 “Proposal to Encode Indic Siyaq Numbers in Unicode”

2 Script Details

Scope The ‘Persian Siyaq Numbers’ block encompasses normative Siyaq forms used in Iran as attested in
the available materials. Historical variants of numbers may be unified with the proposed characters.

Character repertoire The proposed ‘Persian Siyaq Numbers’ block contains 102 characters.
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Representative glyphs Representative glyphs are based upon forms shown in various sources, excerpts of
which are shown in the accompanying figures. Some glyphs are derived from the metal types in Exposé des
signes de numération usités chez les peuples orientaux anciens et modernes by Antoine Paulin Pihan (Paris:
L’imprimerie impériale, 1860), which are shown here in figures 51-56. Glyphs for characters not found the
above sources have been created by the proposal author.

Structure The numbers represent units of a decimal positional system. The notation system is additive,
that is, the value of a number is the sum of the numerical signs that represent it. There is no character for
zero; it is inherent in the numbers for each decimal order. There are distinctive characters for the primary
units, tens, hundreds, thousands. Numbers for higher orders are represented as sequences of these characters.

Directionality The numbers are written right-to-left in the regular Arabic manner.

Ordering The ordering of Persian Siyaq Numbers is visual, which reflects the method of expressing num-
bers in Arabic. In a Siyaq sequence the largest number occurs first and smaller units follow in order to the
left. An exception occurs for compound numbers containing primary numbers. Such compounds are written
transposed, with an alternate form of the primary unit placed before the larger number.

Positioning and orientation In a numerical sequence the largest number occurs first and smaller units
follow in order to the left. If a number has a horizonal stroke that extends leftward, then the following
number is generally raised and positioned above its stroke.

Script environment Persian Siyaq Numbers are generally used within an Arabic script environment and

within a Persian linguistic context. Arabic-Indic digits may be used within Siyaq sequences, particularly for
representation of small currency units.

3 Characters Proposed

Generic primary numbers The following 9 characters are used for representing the primary quantities of
various units and in compounds with ten:

- PERSIAN SIYAQ NUMBER ONE

- PERSIAN SIYAQ NUMBER TWO

- PERSIAN SIYAQ NUMBER THREE
- PERSIAN SIYAQ NUMBER FOUR
— PERSIAN SIYAQ NUMBER FIVE
- PERSIAN SIYAQ NUMBER SIX
- PERSIAN SIYAQ NUMBER SEVEN
-V PERSIAN SIYAQ NUMBER EIGHT
- PERSIAN SIYAQ NUMBER NINE

These are used for representing the primary quantities of the dinar unit, but are also used generically for
representing compounds involving tens of toman, man, and kharvar, and ten thousands of toman and kharvar.
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Alternate forms of the primary numbers The following 8 characters are used for representing the pri-
mary numbers when writing various units:

PERSIAN SIYAQ NUMBER ALTERNATE TWO
PERSIAN SIYAQ NUMBER ALTERNATE THREE
PERSIAN SIYAQ NUMBER ALTERNATE FOUR
PERSIAN SIYAQ NUMBER ALTERNATE FIVE
PERSIAN SIYAQ NUMBER ALTERNATE SIX
PERSIAN SIYAQ NUMBER ALTERNATE SEVEN

PERSIAN SIYAQ NUMBER ALTERNATE EIGHT

NS U S S T R

PERSIAN SIYAQ NUMBER ALTERNATE NINE

These are used for writing primary quantities of foman and garan (see section 4.3). They are not glyphic
variants, but are used in place of the regular form of the primary numbers in the above contexts. They are
included in the proposed repertoire on account of this concurrent usage. A comparison of the regular and
alternate forms is shown below:

2 3 4 5 6 7 8 9
Regular - Y - - - -n 7
Variant p & N - Z N A ~

Primary dinars The following 8 characters are used in some sources for representing the primary quanti-
ties of dinar (see figure 30):

PERSIAN SIYAQ NUMBER TWO DINAR

PERSIAN SIYAQ NUMBER THREE DINAR

PERSIAN SIYAQ NUMBER FOUR DINAR

PERSIAN SIYAQ NUMBER FIVE DINAR

PERSIAN SIYAQ NUMBER SIX DINAR

PERSIAN SIYAQ NUMBER SEVEN DINAR

PERSIAN SIYAQ NUMBER EIGHT DINAR

[ S S S S

PERSIAN SIYAQ NUMBER NINE DINAR

Primary tomans The following characters are used for representing one and two toman:

v PERSIAN SIYAQ NUMBER ONE TOMAN

(19 PERSIAN SIYAQ NUMBER TWO TOMAN
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Three through nine foman are represented using the alternate forms described above.

3.1 Tens

The tens of dinar, toman, man, and kharvar are represented using distinctive numbers specific to each unit.
The forms are differentiated by their terminals. There is also a set of generic tens with horizontal terminals
that are used for expressing the ten thousands.

Generic tens The following characters are generic forms of the tens:

PERSIAN SIYAQ NUMBER TEN
PERSIAN SIYAQ NUMBER TWENTY
PERSIAN SIYAQ NUMBER THIRTY
PERSIAN SIYAQ NUMBER FORTY
PERSIAN SIYAQ NUMBER FIFTY
PERSIAN SIYAQ NUMBER SIXTY
PERSIAN SIYAQ NUMBER SEVENTY

PERSIAN SIYAQ NUMBER EIGHTY

Lo tettbg

PERSIAN SIYAQ NUMBER NINETY

These forms are used for representing the ten thousands of various quantities by the addition of «/ PERSIAN
SIYAQ NUMBER ONE THOUSAND, eg. <L 10,000 (see section 4.1). They resemble the regular forms of
the primary numbers, but have elongated terminals. The alternative is to encode /¢ and the rest of the
ten thousands as atomic characters. However, the use of character sequences for representing this order is
practical because it provides a means for expressing complex compounds as shown in figure 29.

Tens of dinar The following characters are used for representing tens of dinar values:

PERSIAN SIYAQ NUMBER TEN DINAR
PERSIAN SIYAQ NUMBER TWENTY DINAR
PERSIAN SIYAQ NUMBER THIRTY DINAR
PERSIAN SIYAQ NUMBER FORTY DINAR
PERSIAN SIYAQ NUMBER FIFTY DINAR
PERSIAN SIYAQ NUMBER SIXTY DINAR
PERSIAN SIYAQ NUMBER SEVENTY DINAR
PERSIAN SIYAQ NUMBER EIGHTY DINAR

PERSIAN SIYAQ NUMBER NINETY DINAR

| S O O W O O

Tens of toman The following characters are used for representing tens of toman values:
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ctccccrere

Tens of man The following characters are used for representing tens of man values:

ceeeceflf

Tens of kharvar The following characters are used for representing khzarvar values:

A O O O O R

PERSIAN SIYAQ NUMBER TEN TOMAN
PERSIAN SIYAQ NUMBER TWENTY TOMAN
PERSIAN SIYAQ NUMBER THIRTY TOMAN
PERSIAN SIYAQ NUMBER FORTY TOMAN
PERSIAN SIYAQ NUMBER FIFTY TOMAN
PERSIAN SIYAQ NUMBER SIXTY TOMAN
PERSIAN SIYAQ NUMBER SEVENTY TOMAN
PERSIAN SIYAQ NUMBER EIGHTY TOMAN

PERSIAN SIYAQ NUMBER NINETY TOMAN

PERSIAN SIYAQ NUMBER TEN MAN
PERSIAN SIYAQ NUMBER TWENTY MAN
PERSIAN SIYAQ NUMBER THIRTY MAN
PERSIAN SIYAQ NUMBER FORTY MAN
PERSIAN SIYAQ NUMBER FIFTY MAN
PERSIAN SIYAQ NUMBER SIXTY MAN
PERSIAN SIYAQ NUMBER SEVENTY MAN
PERSIAN SIYAQ NUMBER EIGHTY MAN

PERSIAN SIYAQ NUMBER NINETY MAN

PERSIAN SIYAQ NUMBER ONE KHARVAR
PERSIAN SIYAQ NUMBER TEN KHARVAR
PERSIAN SIYAQ NUMBER TWENTY KHARVAR
PERSIAN SIYAQ NUMBER THIRTY KHARVAR
PERSIAN SIYAQ NUMBER FORTY KHARVAR
PERSIAN SIYAQ NUMBER FIFTY KHARVAR
PERSIAN SIYAQ NUMBER SIXTY KHARVAR
PERSIAN SIYAQ NUMBER SEVENTY KHARVAR
PERSIAN SIYAQ NUMBER EIGHTY KHARVAR

PERSIAN SIYAQ NUMBER NINETY KHARVAR

Anshuman Pandey
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Alternate forms of the tens

LCeC

PERSIAN SIYAQ NUMBER EIGHTY DINAR
PERSIAN SIYAQ NUMBER EIGHTY TOMAN
PERSIAN SIYAQ NUMBER EIGHTY MAN
PERSIAN SIYAQ NUMBER EIGHTY KHARVAR

PERSIAN SIYAQ NUMBER EIGHTY

The number eighty has the following alternate forms:

Anshuman Pandey

These characters are included in the proposed repertoire as separate characters on account of their shape and

the need to represent the regular and alternate forms concurrently.

3.2 Hundreds

The following 9 characters are used for representing the hundreds:

b

® & = < ¥

PERSIAN SIYAQ NUMBER ONE HUNDRED
PERSIAN SIYAQ NUMBER TWO HUNDRED
PERSIAN SIYAQ NUMBER THREE HUNDRED
PERSIAN SIYAQ NUMBER FOUR HUNDRED
PERSIAN SIYAQ NUMBER FIVE HUNDRED
PERSIAN SIYAQ NUMBER SIX HUNDRED
PERSIAN SIYAQ NUMBER SEVEN HUNDRED
PERSIAN SIYAQ NUMBER EIGHT HUNDRED

PERSIAN SIYAQ NUMBER NINE HUNDRED

3.3 Thousands

The following 9 characters are used for representing the thousands:

S S

PERSIAN SIYAQ NUMBER ONE THOUSAND
PERSIAN SIYAQ NUMBER TWO THOUSAND
PERSIAN SIYAQ NUMBER THREE THOUSAND
PERSIAN SIYAQ NUMBER FOUR THOUSAND
PERSIAN SIYAQ NUMBER FIVE THOUSAND
PERSIAN SIYAQ NUMBER SIX THOUSAND
PERSIAN SIYAQ NUMBER SEVEN THOUSAND
PERSIAN SIYAQ NUMBER EIGHT THOUSAND

PERSIAN SIYAQ NUMBER NINE THOUSAND
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Alternate form of two thousands The following character is included in the repertoire:

«°/  PERSIAN SIYAQ NUMBER ALTERNATE TWO THOUSAND
The form «*/ is a distinctive variant of «r® TWO THOUSAND (see figures 5, 30).

3.4 Placeholder

7 PERSIAN SIYAQ PLACEHOLDER

The PLACEHOLDER is written after a number to indicate the end of a numeric sequence. It is generally written
after large amounts, particularly with thousands,

3.5 Quantity marks

/ PERSIAN SIYAQ DINAR MARK
_— PERSIAN SIYAQ TOMAN MARK
¢ PERSIAN SIYAQ MAN MARK

[ PERSIAN SIYAQ KHARVAR MARK

The DINAR MARK resembles existing Arabic characters, such as - Ut060D ARABIC DATE SIGN, currency signs
in other scripts, such as ~ U+09F4 BENGALI CURRENCY NUMERATOR ONE, and various other characters, such
as / U+002F SOLIDUS.

4 Orthography

The proposed method for representing Persian Siyaq Numbers in encoded text is described below. The
examples contain three columns: the left is the numeric value; the center is the Siyaq representation in
the regular right to left direction; the right is the sequence of proposed characters that would be used for

producing the notation. The order of the characters in the Unicode sequence (right column) is left to right
and indicates the order of input for the characters, ie. the left-most character is the first to be input.

4.1 Ten thousands

The ten thousands are represented using the generic tens with «/ ONE THOUSAND placed above it (see figures
26, 29, 41, 50):

10,000 </ <—=f TEN, «’/ ONE THOUSAND>
20,000 L <«—ac TWENTY, &’/ ONE THOUSAND>

30,000 <L <«—A THIRTY, «’/ ONE THOUSAND>
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40,000 < < FORTY, «’/ ONE THOUSAND>

50,000 </ <——2p FIFTY, «’/ ONE THOUSAND>
60,000 </ <__ SIXTY, «/ ONE THOUSAND>
70,000 <L, <«—A SEVENTY, «’/ ONE THOUSAND>
80,000 <Ly <—— EIGHTY, &’/ ONE THOUSAND>
90,000 <y < NINETY, &’/ ONE THOUSAND>

See the sections on toman and kharvar below for unit-specific usage of the ten thousands.

4.2 Dinar

One through nine dinar are represented in two ways. The first uses the regular numbers » ONE .. — NINE:

1d ) <. ONE>

2 d. - <«wec TWO>
3d. - <« THREE>
9d. N < NINE>

The second method uses unit-specific forms for 2-9 dinar, but the regular onE for 1 dinar:

1d. 2 <, ONE>

2d. = <(~= TWO DINAR>
3d. — <~ THREE DINAR>
4d. - <(~n FOUR DINAR>
5d. o <~ FIVE DINAR>
6d. — <(~~ SIX DINAR>
7d. ) <(~=n SEVEN DINAR>
8 d. Y <~V EIGHT DINAR>
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9d. - <~ NINE>
Ten through ninety dinar are represented using the distinctive number for the tens of dinar.
10 d. — <= TEN DINAR>
20 d. —e <~ TWENTY DINAR>
30d. — <= THIRTY DINAR>

90 d. —~ <= NINETY DINAR>

For primary numbers in compounds containing the tens and ten thousands, the primary unit and the larger
number are transposed, with the primary unit placed before the larger number. Below are representations
for 11-19 dinar. The pattern is the same for 21-99 dinar. The same principle is used for writing compound
numbers involving the primary units for toman, man, and kharvar.

10 d. — < —= TEN DINAR>

11d. — <. ONE, —= TEN DINAR>

12 d. —£c <—s TWO, —= TEN DINAR>
13 d. — <« THREE, —= TEN DINAR>
14 d. —=n <.« FOUR, —= TEN DINAR>
15d. —o <z FIVE, —= TEN DINAR>

16 d. — <o SIX, —= TEN DINAR>

17 d. —£n <« SEVEN, —= TEN DINAR>
18 d. —= <«v EIGHT, —= TEN DINAR>
19d. Ly << NINE, —o TEN DINAR>

One hundred through nine hundred dinar are written as follows:

100 d. /b <l ONE HUNDRED, ; DINAR MARK>
200 d. /N <N TWO HUNDRED, / DINAR MARK>>
300 d. /@ <& THREE HUNDRED, /7 DINAR MARK>
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900 d. ’8 <& NINE HUNDRED, 7 DINAR MARK>

One to nine thousand dinar are written as follows:

1,000 d. yres) <«=’/ ONE THOUSAND, 7 DINAR MARK>
2,000 d. /=< <« TWO THOUSAND, 7 DINAR MARK>
3,000 d. e <«/* THREE THOUSAND, / DINAR MARK>
9,000 d. )< <« NINE THOUSAND, 7 DINAR MARK>

Examples of compound dinar values are shown below:

101 d. 7 <l ONE HUNDRED, .~ ONE, 7 DINAR MARK>

102 d. /b <l ONE HUNDRED, —= TWO, / DINAR MARK>

103 d. /b <l ONE HUNDRED, «— THREE, ; DINAR MARK>

110 d. r_cl. <l ONE HUNDRED, —= TEN DINAR>

111 d. — b <l ONE HUNDRED, » ONE, —= TEN DINAR>

112 d. —= e b <l ONE HUNDRED, » TWO, —= TEN DINAR>

120 d. r—“‘ <b ONE HUNDRED, (s TWENTY DINAR>

1,100 d. / ), <«/ ONE THOUSAND, b ONE HUNDRED, ; DINAR MARK>>

1,111 d. — &y <«/ ONE THOUSAND, b ONE HUNDRED, 3 ONE, —= TEN DINAR>

1,200 d. yuny, <&/ ONE THOUSAND, N TWO HUNDRED, / DINAR MARK>

1,300 d. ) &y <«/ ONE THOUSAND, & THREE HUNDRED, / DINAR MARK>
4.3 Qaran

One thousand dinar is conceptualized as one () 3 garan (see figure 6). This quantity is expressed using the
alternate forms of the primary numbers and the DINAR MARK, as follows:

1q. yre=y <«=’/ ONE THOUSAND, / DINAR MARK>

10
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2q. s
3q. x>
4 q. /] N
5q. -]
6q. 2
7q. >
8q. ] A
9q. ]~
4.4 Toman

<, ALTERNATE NUMBER TWO, /7 DINAR MARK>

<& ALTERNATE NUMBER THREE, / DINAR MARK>

<. ALTERNATE NUMBER FOUR, / DINAR MARK>

<R ALTERNATE NUMBER FIVE, / DINAR MARK>

<& ALTERNATE NUMBER SIX, / DINAR MARK>

<N ALTERNATE NUMBER SEVEN, 7 DINAR MARK>

< ¥ ALTERNATE NUMBER EIGHT, / DINAR MARK>

< ¥ ALTERNATE NUMBER NINE, / DINAR MARK>

Anshuman Pandey

The primary toman are expressed using the two primary numbers specific to the unit and the alternate forms
of the primary numbers followed by the — TOMAN MARK:

It

2t.

3t.

4t

St

6t.

7t.

8 t.

9t.

— YUY

—_—

<v ONE TOMAN, — TOMAN MARK>

<wv TWO TOMAN, — TOMAN MARK>

<& ALTERNATE NUMBER THREE, =—— TOMAN MARK>

< ALTERNATE NUMBER FOUR, =—— TOMAN MARK>

<R ALTERNATE NUMBER FIVE, == TOMAN MARK>

<< ALTERNATE NUMBER SIX, =— TOMAN MARK>

<N ALTERNATE NUMBER SEVEN, — TOMAN MARK>
< ¥ ALTERNATE NUMBER EIGHT, == TOMAN MARK>
< ¥ ALTERNATE NUMBER NINE, =—— TOMAN MARK>

Ten through ninety foman are written using the distinctive numbers for the tens of foman, followed by the
— TOMAN MARK, which is written within the bowl of the character when the tens occur independently:

10 t.

Cc

<C—< TEN TOMAN, — TOMAN MARK>

11
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20 t. = <C_¢ TWENTY TOMAN, — TOMAN MARK>
30t. — <C_ THIRTY TOMAN, — TOMAN MARK>
90 t. =y <C—» NINETY TOMAN, — TOMAN MARK>

Compounds of the primary units and the tens are written as follows:

11t. =, <, ONE, C_c TEN TOMAN, — TOMAN MARK>

12 t. <IN <<= TWO, Cc TEN TOMAN, — TOMAN MARK>
13t <" <« THREE, C_c TEN TOMAN, — TOMAN MARK>
19t <, < NINE, C_c TEN TOMAN, — TOMAN MARK>

One hundred through nine hundred foman are written as follows:

100 t. —vul <l ONE HUNDRED, v ONE TOMAN, — TOMAN MARK>
200 t. —un <N TWO HUNDRED, v ONE TOMAN, — TOMAN MARK>
300 t. —va <& THREE HUNDRED, v ONE TOMAN, — TOMAN MARK>
900 t. —u8 <& NINE HUNDRED, v ONE TOMAN, — TOMAN MARK>

Compounds of the hundreds and the primary foman units are written as:

— )

Anshuman Pandey

101 t. —ul <l ONE HUNDRED, v ONE TOMAN, — TOMAN MARK, v ONE TOMAN, —

TOMAN MARK>

— U

102 t. —ul <b ONE HUNDRED, v ONE TOMAN, — TOMAN MARK, vu TWO TOMAN, —

TOMAN MARK>

—&

103 t. =l <l ONE HUNDRED, v ONE TOMAN, — TOMAN MARK, & THREE TOMAN,
— TOMAN MARK>
109 t. 2.0l <l ONE HUNDRED, v ONE TOMAN, — TOMAN MARK, ~¥ NINE TOMAN, —

TOMAN MARK>

One through nine thousand foman are written as follows:

1,000 t. -/ <«’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>

12
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2,000 t.

3,000 t.

9,000 t.

Anshuman Pandey

-~ <« TWO THOUSAND, v ONE TOMAN, — TOMAN MARK>
- <« THREE THOUSAND, v ONE TOMAN, — TOMAN MARK>
—¥” <<’ NINE THOUSAND, v ONE TOMAN, — TOMAN MARK>

Ten through ninety thousand foman are written as follows:

10,000 t.

20,000 t.

30,000 t.

90,000 t.

—u/

< <——= TEN, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>
L. <—c TWENTY, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>
= < THIRTY, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>
/s, < NINETY, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>

Primary multiples of the ten thousands of toman are written as follows:

11,000 t.

12,000 t.

13,000 t.

19,000 t.

-/

— <, <. ONE, —= TEN, «/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>
/. s < TWO, —= TEN, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>
/s s < THREE, —=¢ TEN, «/ ONE THOUSAND, v ONE TOMAN, — TOMAN

MARK>
/. £y < NINE, —= TEN, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>

The hundred thousands tomans are written as follows:

100,000 t.

200,000 t.

300,000 t.

900,000 t.

/6 <,3 ONE HUNDRED, &’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>
—/n <N TWO HUNDRED, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>>
/e <& THREE HUNDRED, &/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>
-2/ & <& NINE HUNDRED, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK>

A form for one million toman is attested. This form is produced according to the method for expressing
‘one million’ in Arabic as &)l _a) alf alf, which is the repetition of _4)! ‘thousand’ to mean ‘thousand times
thousand’. Apart from one million toman, the other millions would be shown as below, although they are

not attested.
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—)
1,000,000 t. =L <«/ ONE THOUSAND, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN
MARK>
2,000,000 t. <L+ <«r® TWO THOUSAND, «’/ ONE THOUSAND, v ONE TOMAN, — TOMAN
MARK >
—_—u
3,000,000 t. e <«* THREE THOUSAND, &’/ ONE THOUSAND, v ONE TOMAN, — TOMAN
MARK>
— )
9,000,000 t. = <« NINE THOUSAND, «/ ONE THOUSAND, v ONE TOMAN, — TOMAN
MARK>
4.5 Man

The primary units of the man are written using the hundreds followed by the ¢ MAN MARK:

1 m. ‘b <b ONE HUNDRED, ¢ MAN MARK>

2 m. “n <N TWO HUNDRED, ¢ MAN MARK>
3m. ‘@ <@ THREE HUNDRED, ¢ MAN MARK>
9m. 8 <& NINE HUNDRED, ¢ MAN MARK>

Ten through ninety man are represented using the distinctive number for the tens of man.

10 m. a c <a_c TEN MAN>

20 m. Q¢ <Q-ug TWENTY MAN>
30 m. Qa <@ THIRTY MAN>
90 m. a_y <Q_» NINETY MAN>

Compounds of the primary units and the tens are written as follows:

11 m. Q o, <, ONE, Q—c TEN MAN>

12 m. Q¢ <<—c TWO, @_c TEN MAN>
13 m. Qg <« THREE, Q_c TEN MAN>
19 m. Q ¢, < NINE, Q< TEN MAN>
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4.6 Kharvar

One kharvar is written using a distinctive character, while two through nine are written using the hundreds.
The ¢» KHARVAR MARK is written after the sequences.

1 kh. o —y </—v ONE KHARVAR, ¢+ KHARVAR MARK>
2 kh. N <N TWO HUNDRED, ¢» KHARVAR MARK>
3 kh. “l <& THREE HUNDRED, ¢+ KHARVAR MARK>
9 kh. “§ <& NINE HUNDRED, ¢+ KHARVAR MARK>

Ten through ninety kharvar are represented using the distinctive number for the tens of kharvar.

10 kh. (Y <\—c TEN KHARVAR>

20 kh. —c <lo¢ TWENTY KHARVAR>

30 kh. — <\ THIRTY KHARVAR>
—

90 kh. <\—» NINETY KHARVAR>

Hundreds of kharvar are written as follows:

100 kh. o=l <l ONE HUNDRED, v ONE KHARVAR, ¢+ KHARVAR MARK>
200 kh. o= <N TWO HUNDRED, v ONE KHARVAR, ¢+ KHARVAR MARK>
300 kh. — b <@ THREE HUNDRED, v ONE KHARVAR, ¢+ KHARVAR MARK>
900 kh. o —y § <§' NINE HUNDRED, —v ONE KHARVAR, ¢+ KHARVAR MARK>

Compounds of the hundreds and the primary kharvar units are written as:

€o —~
101 kh. —b <l ONE HUNDRED, —v ONE KHARVAR, —v ONE KHARVAR, ¢+ KHARVAR MARK>
102 kh. At <l ONE HUNDRED, —v ONE KHARVAR, N TWO HUNDRED, ¢+ KHARVAR MARK>
103 kh. € ,ﬂuL <l ONE HUNDRED, v ONE KHARVAR, & THREE HUNDRED, ¢ KHARVAR
MARK>
109 kh. ‘ r&vL <l ONE HUNDRED, —v ONE KHARVAR, & NINE HUNDRED, ¢+ KHARVAR MARK>
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One through nine thousand kharvar are written as follows:

1,000 kh. ray) <« ONE THOUSAND, v ONE KHARVAR, ¢+ KHARVAR MARK>
2,000 kh. ros <«&r® TWO THOUSAND, — ONE KHARVAR, ¢+ KHARVAR MARK>
3,000 kh. bron <« THREE THOUSAND, —v ONE KHARVAR, ¢+ KHARVAR MARK>
9,000 kh. e <« NINE THOUSAND, —v ONE KHARVAR, ¢+ KHARVAR MARK>

Ten through ninety thousand kAarvar are written as follows:

€
10,000 t. </ <«—= TEN, «’/ ONE THOUSAND, —u ONE KHARVAR, ¢+ KHARVAR MARK>
€o
20,000 t. /" <«—as TWENTY, &=’/ ONE THOUSAND, ONE KHARVAR, ¢ KHARVAR MARK>
—
€
30,000 t. =" <« THIRTY, &’/ ONE THOUSAND, —v ONE KHARVAR, ¢+ KHARVAR MARK>>
€o
90,000 t. </, <——¥ NINETY, &’/ ONE THOUSAND, —u ONE KHARVAR, ¢+ KHARVAR MARK>

Primary multiples of the ten thousands of kharvar are written as follows:

Co
11,000 kh. /s 2 <2 ONE, —= TEN, «’/ ONE THOUSAND, — ONE KHARVAR, ¢+ KHARVAR
MARK>
€
12,000 kh. /. <«e TWO, —= TEN, «’/ ONE THOUSAND, — ONE KHARVAR, ¢+ KHARVAR
—
MARK>
€
13,000 kh. %_‘ <« THREE, —¢ TEN, «’/ ONE THOUSAND, v ONE KHARVAR, ¢» KHARVAR
MARK>
€
19,000 kh. /e < NINE, —=¢ TEN, «’/ ONE THOUSAND, ONE KHARVAR, ¢+ KHARVAR
Sy —
MARK>

Hundreds of thousands of kharvar are written as follows:

100,000 kh. reuli <, ONE HUNDRED, &’/ ONE THOUSAND, v ONE KHARVAR, ¢+ KHARVAR
MARK>

200,000 kh. rau/n <N TWO HUNDRED, &’/ ONE THOUSAND, v ONE KHARVAR, ¢ KHARVAR
MARK>
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300,000 kh. “riule <& THREE HUNDRED, «’/ ONE THOUSAND, v ONE KHARVAR, ¢+ KHARVAR
MARK>

900,000 kh. rau) 8 <§ NINE HUNDRED, «’/ ONE THOUSAND, —u ONE KHARVAR, ¢» KHARVAR
MARK>

A form for one million kharvar is attested. This form is produced according to the method for expressing
‘one million’ in Arabic as _a)\ &)\ alf alf, which is the repetition of _aJ| ‘thousand’ to mean ‘thousand times
thousand’. Apart from one million kharvar, the other millions would be shown as below, although they are
not attested.

Co
1,000,000 kh. =Ly <«/ ONE THOUSAND, &’/ ONE THOUSAND, —u ONE KHARVAR, ¢

KHARVAR MARK>

€
2,000,000 kh. Y e <«r® TWO THOUSAND, «’/ ONE THOUSAND, v ONE KHARVAR, ¢
KHARVAR MARK>

€
3,000,000 kh. Ut <«* THREE THOUSAND, «’/ ONE THOUSAND, v ONE KHARVAR, ¢
KHARVAR MARK>

€o
9,000,000 kh. <L <« NINE THOUSAND, «/ ONE THOUSAND, —v ONE KHARVAR, ¢-
KHARVAR MARK>

4.7 Placeholder

The 7 PERSIAN SIYAQ PLACEHOLDER MARK 1is often written with the thousands and ten thousands in order to
prevent fraud. Its usage is optional.

1,000 </ <«/ ONE THOUSAND, ” PLACEHOLDER>

4
10,000 <. <«——= TEN, «/ ONE THOUSAND, ” PLACEHOLDER>

S5 Considerations for Rendering

Certain sequences of Persian Siyaq characters have special rendering requirements. The numbers are not
positioned linearly, but are partially stacked whenever the shapes of the numbers provide an opportunity.

Such stacking occurs frequently in compounds involving the primary numbers and the tens and ten thousands
are often rendered by placing the primary number below the larger number. When hundreds are written with
thousands, the numbers for the hundreds is placed within the bowl of the thousands: For instance, compare
the different renderings for the following encoded sequences:
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linear stacked
<o FIVE, —= TEN DINAR> — —
<« FIVE THOUSAND, b ONE HUNDRED> b~ &

Anshuman Pandey

Quantity marks are also positioned differently with relationship to the preceding number:

linear stacked
<C_—c TEN TOMAN, — TOMAN MARK> —C < —c
<«/ ONE THOUSAND, v ONE TOMAN, — TOMAN MARK> —v/ -/
<«/ ONE THOUSAND, — ONE KHARVAR, ¢» KHARVAR MARK> o —v o/ fra/

6 Character Data

Character properties

1EC01; PERSIAN
1EC02; PERSIAN
1ECO03; PERSIAN
1EC04; PERSIAN
1ECO05; PERSIAN
1EC06; PERSIAN
1ECO07; PERSIAN
1EC08; PERSIAN
1EC09; PERSIAN
1ECOA; PERSIAN
1ECOB; PERSIAN
1ECOC; PERSIAN
1ECOD; PERSIAN
1ECOE; PERSIAN
1ECOF; PERSIAN
1EC10; PERSIAN
1EC11; PERSIAN
1EC12; PERSIAN
1EC13; PERSIAN
1EC14; PERSIAN
1EC15; PERSIAN
1EC16; PERSIAN
1EC17; PERSIAN
1EC18; PERSIAN
1EC19; PERSIAN
1EC1A; PERSIAN
1EC1B; PERSIAN
1EC1C; PERSIAN
1EC1D; PERSIAN
1EC1E; PERSIAN
1EC1F; PERSIAN
1EC20; PERSIAN
1EC21; PERSIAN
1EC22; PERSIAN
1EC23; PERSIAN

SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ
SIYAQ

In the format of UnicodeData.txt:

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE

THREE;No; 0;AL;
FOUR;No; 0;AL; ;
FIVE;No;O0;AL;;
SIX;No;0;AL;;;
SEVEN; No; 0;AL;
EIGHT;No;0;AL;
NINE;No; 0;AL;;

ANy
PiSiN; i
i6;
PriTiNG G
Pii8iNG i

79Ny

FOUR DINAR;No;OQ;AL;;;;4;N;;;;;
FIVE DINAR;No;Q0;AL;;;;5;N;;;:;

SIX DINAR;
SEVEN DINAR;No;O0;AL;;;;7;

No;0;AL;;;;6;

EIGHT DINAR;No;0;AL;;;;8;N;;;;;
NINE DINAR;No;O0;AL;;;;9;N;;;;;

TWENTY ; No;
THIRTY;No;

0;AL;;;;20;N;;
0;AL;;;;30;N;;

FORTY;No; 0;AL;;;;40;N;;;
FIFTY;No;0;AL;;;;50;N;;;
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1EC24; PERSIAN SIYAQ NUMBER NINETY;No;O0;AL;;;;90;N;;;;;

1EC25; PERSIAN SIYAQ NUMBER TEN DINAR;No;O;AL;;;;10;N;;;;;

1EC26; PERSIAN SIYAQ NUMBER TWENTY DINAR;No;O0;AL;;;;20;N;;;;;
1EC27; PERSIAN SIYAQ NUMBER THIRTY DINAR;No;O0;AL;;;;30;N;;;;;
1EC28; PERSIAN SIYAQ NUMBER FORTY DINAR;No;O0;AL;;;;40;N;;;;;
1EC29; PERSIAN SIYAQ NUMBER FIFTY DINAR;No;O;AL;;;;50;N;;;;;
1EC2A; PERSIAN SIYAQ NUMBER SIXTY DINAR;No;O0;AL;;;;60;N;;;;;
1EC2B; PERSIAN SIYAQ NUMBER SEVENTY DINAR;No;O0;AL;;;;70;N;;;;;
1EC2C; PERSIAN SIYAQ NUMBER EIGHTY DINAR;No;O0;AL;;;;80;N;;;;;
1EC2D; PERSIAN SIYAQ NUMBER NINETY DINAR;No;O0;AL;;;;90;N;;;;;
1EC2E; PERSIAN SIYAQ NUMBER TEN TOMAN;No;O;AL;;;;10;N;;;;;

1EC2F; PERSIAN SIYAQ NUMBER TWENTY TOMAN;No;O;AL;;;;20;N;;;;;
1EC30; PERSIAN SIYAQ NUMBER THIRTY TOMAN;No;O0;AL;;;;30;N;;;;;
1EC31; PERSIAN SIYAQ NUMBER FORTY TOMAN;No;OQ;AL;;;;40;N;;;;;
1EC32; PERSIAN SIYAQ NUMBER FIFTY TOMAN;No;O;AL;;;;50;N;;;;;
1EC33; PERSIAN SIYAQ NUMBER SIXTY TOMAN;No;OQ0;AL;;;;60;N;;;;;
1EC34; PERSIAN SIYAQ NUMBER SEVENTY TOMAN;No;O0;AL;;;;70;N;;;;;
1EC35; PERSIAN SIYAQ NUMBER EIGHTY TOMAN;No;O0;AL;;;;80;N;;;;;
1EC36; PERSIAN SIYAQ NUMBER NINETY TOMAN;No;O;AL;;;;90;N;;;;;
1EC37; PERSIAN SIYAQ NUMBER TEN MAN;No;O0;AL;;;;10;N;;;;;

1EC38; PERSIAN SIYAQ NUMBER TWENTY MAN;No;O;AL;;;;20;N;;;;:;
1EC39; PERSIAN SIYAQ NUMBER THIRTY MAN;No;O0;AL;;;;30;N;;;;;
1EC3A; PERSIAN SIYAQ NUMBER FORTY MAN;No;O;AL;;;;40;N;;;;;

1EC3B; PERSIAN SIYAQ NUMBER FIFTY MAN;No;0;AL;;;;50;N;;;;;

1EC3C; PERSIAN SIYAQ NUMBER SIXTY MAN;No;O0;AL;;;;60;N;;;;;

1EC3D; PERSIAN SIYAQ NUMBER SEVENTY MAN;No;O;AL;;;;70;N;;;;;
1EC3E; PERSIAN SIYAQ NUMBER EIGHTY MAN;No;O0;AL;;;;80;N;;;;;
1EC3F; PERSIAN SIYAQ NUMBER NINETY MAN;No;O;AL;;;;90;N;;;;;
1EC40; PERSIAN SIYAQ NUMBER ONE KHARVAR;No;OQ0;AL;;;;1;N;;;;;
1EC41; PERSIAN SIYAQ NUMBER TEN KHARVAR;No;OQ0;AL;;;;10;N;;;;;
1EC42; PERSIAN SIYAQ NUMBER TWENTY KHARVAR;No;O0;AL;;;;20;N;;;;;
1EC43; PERSIAN SIYAQ NUMBER THIRTY KHARVAR;No;O0;AL;;;;30;N;;;;;
1EC44; PERSIAN SIYAQ NUMBER FORTY KHARVAR;No;O0;AL;;;;40;N;;;;;
1EC45; PERSIAN SIYAQ NUMBER FIFTY KHARVAR;No;O0;AL;;;;50;N;;;;;
1EC46; PERSIAN SIYAQ NUMBER SIXTY KHARVAR;No;O;AL;;;;60;N;;;;;
1EC47; PERSIAN SIYAQ NUMBER SEVENTY KHARVAR;No;O;AL;;;;70;N;;;;;
1EC48; PERSIAN SIYAQ NUMBER EIGHTY KHARVAR;No;O0;AL;;;;80;N;;;;;
1EC49; PERSIAN SIYAQ NUMBER NINETY KHARVAR;No;O0;AL;;;;90;N;;;;;
1EC4A; PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY DINAR;No;O;AL;;;;80;N;;;;;
1EC4B; PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY TOMAN;No;O;AL;;;;80;N;;;;;
1EC4C; PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY MAN;No;O0;AL;;;;80;N;;;;;
1EC4D; PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY KHARVAR;No;O0;AL;;;;80;N;;;;;
1EC4E; PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY;No;O0;AL;;;;80;N;;;;;
1EC4F; PERSIAN SIYAQ NUMBER ONE HUNDRED;No;O;AL;;;;100;N;;;;;
1EC50; PERSIAN SIYAQ NUMBER TWO HUNDRED;No;O;AL;;;;200;N;;;;;
1EC51; PERSIAN SIYAQ NUMBER THREE HUNDRED;No;O0;AL;;;;300;N;;;;;
1EC52; PERSIAN SIYAQ NUMBER FOUR HUNDRED;No;O0;AL;;;;400;N;;;;;
1EC53; PERSIAN SIYAQ NUMBER FIVE HUNDRED;No;O0;AL;;;;500;N;;;;;
1EC54; PERSIAN SIYAQ NUMBER SIX HUNDRED;No;O0;AL;;;;600;N;;;;;
1EC55; PERSIAN SIYAQ NUMBER SEVEN HUNDRED;No;O;AL;;;;700;N;;;;;
1EC56; PERSIAN SIYAQ NUMBER EIGHT HUNDRED;No;O0;AL;;;;800;N;;;;;
1EC57; PERSIAN SIYAQ NUMBER NINE HUNDRED;No;O;AL;;;;900;N;;;;;
1EC58; PERSIAN SIYAQ NUMBER ONE THOUSAND;No;O0;AL;;;;1000;N;;;;;
1EC59; PERSIAN SIYAQ NUMBER TWO THOUSAND;No;O0;AL;;;;2000;N;;;;;
1EC5A; PERSIAN SIYAQ NUMBER THREE THOUSAND;No;0;AL;;;;3000;N;;;;;
1EC5B; PERSIAN SIYAQ NUMBER FOUR THOUSAND;No;O0;AL;;;;4000;N;;;;;
1EC5C; PERSIAN SIYAQ NUMBER FIVE THOUSAND;No;O0;AL;;;;5000;N;;;;;
1EC5D; PERSIAN SIYAQ NUMBER SIX THOUSAND;No;O0;AL;;;;6000;N;;;;;
1ECS5E; PERSIAN SIYAQ NUMBER SEVEN THOUSAND;No;O0;AL;;;;7000;N;;;;;
1ECS5F; PERSIAN SIYAQ NUMBER EIGHT THOUSAND;No;O0;AL;;;;8000;N;;;;;
1EC60; PERSIAN SIYAQ NUMBER NINE THOUSAND;No;O0;AL;;;;9000;N;;;;;
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1EC61; PERSIAN SIYAQ NUMBER ALTERNATE TWO THOUSAND;No;O0;AL;;;;2000;N;;;;;
1EC62; PERSIAN SIYAQ PLACEHOLDER;S0;0;AL;;;;:N;;:::

1EC63; PERSIAN SIYAQ DINAR MARK;So;0;AL;;;;:;N;;;;:;

1EC64; PERSIAN SIYAQ TOMAN MARK;So;0;AL;;;;:N;;:;:;

1EC65; PERSIAN SIYAQ MAN MARK;So;0;AL;;;;:N;;:;:;

1EC66; PERSIAN SIYAQ KHARVAR MARK;So0;0;AL;;;;;N;;;:;

Linebreaking In the format of LineBreak.txt:

1ECO1..1EC61;AL # No [97] PERSIAN SIYAQ NUMBER ONE ..

PERSIAN SIYAQ NUMBER ALTERNATE TWO THOUSAND
1EC62..1EC66;PO # Po [5] PERSIAN SIYAQ PLACEHOLDER ..

PERSIAN SIYAQ KHARVAR MARK
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1ECO01

Primary numbers
Used for compound numbers with tens and ten thousands

1EC01 . PERSIAN SIYAQ NUMBER ONE
1EC02 _ PERSIAN SIYAQ NUMBER TWO
1EC03 —. PERSIAN SIYAQ NUMBER THREE
1EC04 _v PERSIAN SIYAQ NUMBER FOUR
1EC05 _ PERSIAN SIYAQ NUMBER FIVE
1EC06 — PERSIAN SIYAQ NUMBER SIX
1EC07 _ PERSIAN SIYAQ NUMBER SEVEN
1EC08 — PERSIAN SIYAQ NUMBER EIGHT
1EC09 —» PERSIAN SIYAQ NUMBER NINE

Alternate forms of primary numbers

Used for representing toman and qaran

1ECOA = PERSIAN SIYAQ NUMBER ALTERNATE TWO
1ECOB & PERSIAN SIYAQ NUMBER ALTERNATE THREE
1ECOC ~ PERSIAN SIYAQ NUMBER ALTERNATE FOUR
1ECOD .= PERSIAN SIYAQ NUMBER ALTERNATE FIVE
1ECOE . PERSIAN SIYAQ NUMBER ALTERNATE SIX
1ECOF » PERSIAN SIYAQ NUMBER ALTERNATE SEVEN
1EC10 » PERSIAN SIYAQ NUMBER ALTERNATE EIGHT
1EC11 ~» PERSIAN SIYAQ NUMBER ALTERNATE NINE
Primary forms of dinars

1EC12 = PERSIAN SIYAQ NUMBER TWO DINAR

1EC13 — PERSIAN SIYAQ NUMBER THREE DINAR
1EC14 . PERSIAN SIYAQ NUMBER FOUR DINAR

1EC15 «— PERSIAN SIYAQ NUMBER FIVE DINAR

1EC16 .~ PERSIAN SIYAQ NUMBER SIX DINAR

1EC17 - PERSIAN SIYAQ NUMBER SEVEN DINAR
1EC18 v PERSIAN SIYAQ NUMBER EIGHT DINAR
1EC19 .~ PERSIAN SIYAQ NUMBER NINE DINAR
Primary forms of tomans

1EC1A « PERSIAN SIYAQ NUMBER ONE TOMAN

1EC1B w PERSIAN SIYAQ NUMBER TWO TOMAN

Generic tens

Used for representing the ten thousands

1EC1C —= PERSIAN SIYAQ NUMBER TEN
1EC1D —. PERSIAN SIYAQ NUMBER TWENTY
1EC1E —« PERSIAN SIYAQ NUMBER THIRTY
1EC1F —» PERSIAN SIYAQ NUMBER FORTY
1EC20 — PERSIAN SIYAQ NUMBER FIFTY
1EC21 — PERSIAN SIYAQ NUMBER SIXTY
1EC22 —» PERSIAN SIYAQ NUMBER SEVENTY
1EC23 —~ PERSIAN SIYAQ NUMBER EIGHTY
1EC24 _» PERSIAN SIYAQ NUMBER NINETY

Tens of Dinar

1EC25 PERSIAN SIYAQ NUMBER TEN DINAR
1EC26 PERSIAN SIYAQ NUMBER TWENTY DINAR
1EC27 PERSIAN SIYAQ NUMBER THIRTY DINAR
1EC28 PERSIAN SIYAQ NUMBER FORTY DINAR
1EC29 PERSIAN SIYAQ NUMBER FIFTY DINAR
1EC2A — PERSIAN SIYAQ NUMBER SIXTY DINAR
1EC2B —» PERSIAN SIYAQ NUMBER SEVENTY DINAR
1EC2C —~ PERSIAN SIYAQ NUMBER EIGHTY DINAR
1EC2D ~ PERSIAN SIYAQ NUMBER NINETY DINAR

11111

Tens of Toman

1EC2E <. PERSIAN SIYAQ NUMBER TEN TOMAN
1EC2F <. PERSIAN SIYAQ NUMBER TWENTY TOMAN
1EC30 <. PERSIAN SIYAQ NUMBER THIRTY TOMAN
1EC31 < PERSIAN SIYAQ NUMBER FORTY TOMAN
1EC32 <. PERSIAN SIYAQ NUMBER FIFTY TOMAN

Printed using UniBook™
(http://www.unicode.org/unibook/)
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1EC33 < PERSIAN SIYAQ NUMBER SIXTY TOMAN
1EC34 < PERSIAN SIYAQ NUMBER SEVENTY TOMAN
1EC35 <~ PERSIAN SIYAQ NUMBER EIGHTY TOMAN
1EC36 <~ PERSIAN SIYAQ NUMBER NINETY TOMAN

Tens of Man

1EC37 o PERSIAN SIYAQ NUMBER TEN MAN
1EC38 o_. PERSIAN SIYAQ NUMBER TWENTY MAN
1EC39 o PERSIAN SIYAQ NUMBER THIRTY MAN
1EC3A o PERSIAN SIYAQ NUMBER FORTY MAN
1EC3B o PERSIAN SIYAQ NUMBER FIFTY MAN
1EC3C a— PERSIAN SIYAQ NUMBER SIXTY MAN
1EC3D an PERSIAN SIYAQ NUMBER SEVENTY MAN
1EC3E o~ PERSIAN SIYAQ NUMBER EIGHTY MAN
1EC3F a_» PERSIAN SIYAQ NUMBER NINETY MAN

Tens of Kharvar

1EC40 — PERSIAN SIYAQ NUMBER ONE KHARVAR
1EC41 . PERSIAN SIYAQ NUMBER TEN KHARVAR
1EC42 . PERSIAN SIYAQ NUMBER TWENTY KHARVAR
1EC43 . PERSIAN SIYAQ NUMBER THIRTY KHARVAR
1EC44 v PERSIAN SIYAQ NUMBER FORTY KHARVAR
1EC45 . PERSIAN SIYAQ NUMBER FIFTY KHARVAR
1EC46 _ PERSIAN SIYAQ NUMBER SIXTY KHARVAR
1EC47 w» PERSIAN SIYAQ NUMBER SEVENTY KHARVAR
1EC48 _~ PERSIAN SIYAQ NUMBER EIGHTY KHARVAR
1EC49 «» PERSIAN SIYAQ NUMBER NINETY KHARVAR

Alternate forms of tens
1EC4A r_l PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY

DINAR
1EC4B < PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY
1ECAC oy

TOMAN
PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY
MAN

1ECAD

1ECAE

PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY
KHARVAR

PERSIAN SIYAQ NUMBER ALTERNATE EIGHTY

Hundreds

1EC4AF . PERSIAN SIYAQ NUMBER ONE HUNDRED
1EC50 n PERSIAN SIYAQ NUMBER TWO HUNDRED
1EC51 &« PERSIAN SIYAQ NUMBER THREE HUNDRED
1EC52 & PERSIAN SIYAQ NUMBER FOUR HUNDRED
1EC53 PERSIAN SIYAQ NUMBER FIVE HUNDRED
1EC54 PERSIAN SIYAQ NUMBER SIX HUNDRED
1EC55 PERSIAN SIYAQ NUMBER SEVEN HUNDRED
1EC56 PERSIAN SIYAQ NUMBER EIGHT HUNDRED
1EC57 PERSIAN SIYAQ NUMBER NINE HUNDRED

Thousands
1EC58 s PERSIAN SIYAQ NUMBER ONE THOUSAND

« used with the generic tens for writing the

ten thousands

1EC59 = PERSIAN SIYAQ NUMBER TWO THOUSAND
1EC5A —« PERSIAN SIYAQ NUMBER THREE THOUSAND
1EC5B —~ PERSIAN SIYAQ NUMBER FOUR THOUSAND
1EC5C —~ PERSIAN SIYAQ NUMBER FIVE THOUSAND
1EC5D —~ PERSIAN SIYAQ NUMBER SIX THOUSAND
1EC5E «» PERSIAN SIYAQ NUMBER SEVEN THOUSAND
1EC5F —» PERSIAN SIYAQ NUMBER EIGHT THOUSAND
1EC60 —” PERSIAN SIYAQ NUMBER NINE THOUSAND

QN o x < §

Alternate form of two thousand

1EC61 —=/ PERSIAN SIYAQ NUMBER ALTERNATE TWO
THOUSAND

1EC61



1EC62 Persian Siyaq Numbers 1EC66

Placeholder
1EC62 - PERSIAN SIYAQ PLACEHOLDER

Quantity marks

1EC63 , PERSIAN SIYAQ DINAR MARK
1EC64 — PERSIAN SIYAQ TOMAN MARK
1EC65 « PERSIAN SIYAQ MAN MARK
1EC66 « PERSIAN SIYAQ KHARVAR MARK

Printed using UniBook™ 3
(http://www.unicode.org/unibook/)
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Figure 2: Table of Siyaq numbers for goods (from Safi-Nezhad 2008: 121).
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Figure 3: Method of writing the primary dinars (from Safi-Nezhad 2008: 83).
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Figure 4: Method of writing tens of dinars (from Safi-Nezhad 2008: 84).
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Figure 5: Method of writing hundreds of dinars and composite numbers (from Safi-Nezhad 2008:
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Figure 6: Method of writing the qaran quantity, or thousands of dinars (from Safi-Nezhad 2008:

86).
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Figure 7: Method of writing sequence of dinars (from Safi-Nezhad 2008: 87).
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Figure 8: Method of writing primary tomans (from Safi-Nezhad 2008: §8).
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Figure 9: Method of writing hundreds tomans (from Safi-Nezhad 2008:

89).
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Figure 10: Method of writing tens for tomans (from Safi-Nezhad 2008: 90).
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Figure 11:

Method of writing hundreds for tomans (from Safi-Nezhad 2008: 91).
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Figure 12: Method of writing thousands for tomans (from Safi-Nezhad 2008: 92).
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Figure 13: Method of writing ten thousands for tomans (from Safi-Nezhad 2008: 93).
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Method of writing hundred thousands for tomans (from Safi-Nezhad 2008: 94).
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Method of writing hundred million for tomans (from Safi-Nezhad 2008: 94-95).
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Figure 16: Method of writing mans (from Safi-Nezhad 2008: 101).
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Figure 17: Method of writing tens of mans (from Safi-Nezhad 2008: 102).
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Figure 18: Method of writing composite tens of mans (from Safi-Nezhad 2008: 103).
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Figure 19: Method of writing hundreds of mans (from Safi-Nezhad 2008: 104).
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Figure 20: Method of writing tens of kharvars (from Safi-Nezhad 2008: 105).
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Figure 21: Method of writing composite tens of kharvars (from Safi-Nezhad 2008: 106).
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Figure 22: Method of writing hundreds of kharvars (from Safi-Nezhad 2008: 107).
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Figure 23: Method of writing composite hundreds of kharvars (from Safi-Nezhad 2008: 108).
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Figure 24: Method of writing thousands of kharvars (from Safi-Nezhad 2008: 109).
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Figure 25: Method of writing compound thousands of kharvars (from Safi-Nezhad 2008: 110).
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Figure 26: Method of writing ten thousands of kharvars (from Safi-Nezhad 2008: 111).
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Figure 27: Method of hundred thousands of kharvars (from Safi-Nezhad 2008

50

L 112).



Proposal to Encode Persian Siyaqg Numbers in Unicode Anshuman Pandey

233l A o Cuwga

hign bl A e e e g e ST s Veey el iz (Bl pB) w233k 450 2
Mo i on (2 |y (o ) ol 2]

5 )13 000 9l &y g obxiy g Al

5 13,5 000 9l & g olxiy g Ml

9 20 YO 9 (50 0O 9 o T 9 (s § (0 T 9 ok

PUS Y 93956 0 9 Jlize 0 pS A g 3959 g5y 9 JUite iy

-y -
2

2o
Yo

GC v
- © ©

Ly
YYY/ OYYY/YY /YY) VW) YY) ¥

L_»s/)(.,—’v\
L

F—c

=YY
.o VY
o Yy

Sy

Figure 28: Method of writing large kharvars (from Safi-Nezhad 2008: 113).
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Figure 29: Method of writing large mans (from Safi-Nezhad 2008: 114).
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Figure 30: Notation for 1-47 dinar (from a 1923 primer, p. 3).
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Figure 31: Notation for 48-99 dinar (top); 100-900 dinar (middle); 1-5 garan (bottom) (from a
1923 primer, p. 4).
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Figure 32: Notation for 5-9 garan (top); 1000-9000; 1-9, 10-90, 11-40 foman (from a 1923 primer,
p.5).
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Figure 33: Notation for 41-99 and 100-900 toman (from a 1923 primer, p. 6)
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Figure 34: Notation for 101-109 and 201-209 foman and compounds of hundreds of toman (from
a 1923 primer, p 7).

57



Proposal to Encode Persian Siyaq Numbers in Unicode

(A)

C-:J‘.'JA C‘:—J},A (;__-:_,ﬂ,,, =i (——'A'
a..,_-‘;f-—;i,qc_.:’,;(_,b,,< 'A C——’A

/‘_j}v buu.-,.,j,w b‘yt,{,w:-/.:‘
,.:.4/’_1{) PRAYAI).

’/L@./

e e s _____._.,_J;

-

.
!

— S e o

. ; g -_‘_w SERIRI— d_—" \
[ ] ‘. .
. ) @ - LA
4-f:j4‘! uf.j.r;)!;/ “:}LJ’{!J}JJf
e L2 OEta—— | ‘
T — ] qu.‘.’_J’ — o

— -
-—n--;:’,,_j; S —— UJ[:‘ MJh_J’

—clo ) —-wgz:___;, e

n

Anshuman Pandey

Figure 35: Notation for compounds of hundreds and thousands of foman (from a 1923 primer, p. 8).
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Figure 36: Notation for 1,020; 1,021, 1,029 foman and 1,101 .. 1,110; etc. toman with similar

patterns for other thousands. (from a 1923 primer, p. 9).
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Figure 37: Notation for 1,130 through 1,190 toman, showing numbers of the series 1,130; 1,131;
1,139; and a similar pattern starting with 1,201. (from a 1923 primer, p. 10).
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Figure 38: Notation of pattern from previous page starting with 1,230 (top); notation for 1,300—
1,900 toman (from a 1923 primer, p. 11).
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Figure 39: Notation of 2,000; 3,000; 4,000 toman with hundreds (from a 1923 primer, p. 12).
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Figure 40: Notation of 5,000; 6,000; 7,000; 8,000 toman with hundreds (from a 1923 primer, p. 13).
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Figure 41: Notation of 8,000 and 9,000 following the pattern from the previous page; also shown
are numbers representing 9,101 and 9,999 foman, as well as 20,000 toman (labelled incorrected as
10,000?) (from a 1923 primer, p. 14.
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Figure 42: Notation for 140 ser, 1-9 man, 10-50 man (from a 1923 primer, p. 19).

65



Proposal to Encode Persian Siyaq Numbers in Unicode Anshuman Pandey

cre
= Ai.?'jlfq ‘.!/Lyl""’g"; lwfa}.;(vﬁ)"
|

Q———f » Q_..ﬁ,—.! Q&%' e Q_.‘_" i A W

Aty Qi Grte Qomner Qi
Q_'___,‘.___g_,.ﬁ_,» Q....»fw Qumpn Qe
o oo . A A
A Qs Qe Qg S—t
G, it G-t Qs Ol &

Qs Quegly Cutly Qi
Qo Qpn Gl Q-fa;uf-ﬁ& o AT 25
Qo G gy Gty Qtn Ot
é_.-u Q___:_,\s Q__.-;_,Qm%‘ sl
A, Qa4 @4 Ty Q.__n -

Figure 43: Notation for 60—90 and 11-75 man (from a 1923 primer, p. 20).
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Figure 44: Notation for 86—99 man, 1-9 and 10-90 kharvar, and pattern for compounds of 11-19

kharvar, with examples for 20 and 30 (from a 1923 primer, p. 21).
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Figure 45: Notation for some compounds of tens and primary numbers for 40 through 90 kharvar,
100 to 900 kharvar, and compounds of 100 and tens of kharvar (from a 1923 primer, p. 22).

68



Anshuman Pandey

Proposal to Encode Persian Siyaq Numbers in Unicode

-

V":}’A/b/é’d:u;“ 43 ‘3’ (" ]
GrPie g nilie,

bl a '.Lﬂﬂ lLJ'/! 'L.__,‘A‘ 'Lﬁﬂ
g, .
5 JMJ{!#!I/;J;JJ*M&/&/I/,W

- g
L ]

o, Mﬁ—{}/);f/‘d}) b.u‘: JJ! OW‘ :
h_'-"/AL Uyl’ 4.-";_/5!:.7

? &

/)"IJM.

4 &2
J ; 3 ° . - L o
2t ‘“""-U"u,f/bﬂfﬂ-,/: Uinsne iy

/T."'.:-’ /:w/z:r ’/T_‘J//:_'_‘J}

Figure 46: Notation for compounds of 200 and tens of kharvar and 1,000 to 5,000 kharvar (from a

1923 primer, p. 23).
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Figure 47: Notation of 6,000 to 9,000 kharvar, compounds from 1,001 to 1,099 kharvar, and 1,101—
1,104 kharvar (from a 1923 primer, p. 24).
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Figure 48: Notation of some numbers from 1,105 to 1,199 kharvar and from 1,201 to 1,259 kharvar
(from a 1923 primer, p. 25).
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Figure 49: Notation of compounds of thousands and hundreds for 1,000 to 4,000 kharvar (from a
1923 primer, p. 26).
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Figure 50: Notation of compounds of thousands and hundreds for 5,000 to 8,000 kharvar, the
numbers 9,101 and 9,999 kharvar, and 10,000 kharvar (from a 1923 primer, p. 27).
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1 TABLEAU. — DE 1 A 10.

.| VALEURS. NOMS CHIFFRES. | VALEURS. NOMS

DE NOMBRE. DE NOMBRE.

yek. chech.
doti.

Pour les nombres suivanls, de 12 & 19, il faut remarquer
que le trait final des signes qui servent aux umtés s’arrondit

en remontant vers la téte du signe de la dizaine :
9° TABLEAU. — DE 11 A 20.

.| VALEURS. NOMS CHIFFRES. | VALEURS. NOMS
DE NOMBRE. DE NOMBRE,

ydnzdeh.
devdnzdeh.
sinzdeh.

tchéhdrdeh.

phinzdeh.

Figure 51: Sample of metal fonts of the Persian Siyaq number forms (from Pihan 1860: 252).
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3* TABLEAU. — DE 21 A 99.

iS.|VALEURS.

NOMS

DE NOMBRE.

CHIFFRES.

VALEURS.

NOMS

DE NOMBRE.

bist ou yek.

8Y.

8y ou dod.

tchéhil.

tchehil ou seh.
pendjdh.

pendjdh ou tchéhdr.

chedt.

65
70,
76
80
87
90
98

99

chest ou pendy.
heftdd.

heftdd ou chech.

hechtdd.

hechtdd ou heft.

neved.

neved ou hecht.

neved ou noth.

Anshuman Pandey

Figure 52: Sample of metal fonts of the Persian Siyaq number forms (from Pihan 1860: 253).

4 TABLEAU. — DE 100 A 900.

.| VALEURS.

DE NOMBRE.

CHIFFRES.

VALEURS.

NOMS

DE NOMBRE.

ded.
dodvist.
sifed.

tchéhdrded.

pdnded.

N4
N't.4

600
700
800

900

chechded.
heftod.

hechtéed.
notihsed.

Figure 53: Sample of metal fonts of the Persian Siyaq number forms (from Pihan 1860: 254).
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swl! 1,000 hezar,
r'EJI 1,050 - hézdr ou pendjdh ;
C_‘b/ 1,100 hézdr ou ded ;
r'ﬂ‘)/ 1,150 kézdr ou fed ou pendjdh ;
ct_nJ[ 1,200 hézdr ou dotvist ;
r'e_nj/ 1,250 hézdr ou douvntoupend]ah

Pour former les multiples, de 2,000 & 9,000, on se sert
des éléments caractéristiques des unités, en prolongeant de
droite & gauche le trait final, qui, dans cette position et au
moyen d’un renflement trés-prononcé, suffit pour indiquer la

présence du nombre 1,000 dans cette combinaison :

2,000 dotihézdr ;
3,000 sehhézdr ;
h,000 tchéhdrhézdr ;
5,000 pendjhézir ;
6,000 chechhézdr ;
7,000 hefthézdr ;
8,000 hechthézér ;

COLRELE

9,000 notthhézdr.

A partir de 10,000, les signes s/ reparaissent dans les

nombres composés, et le trait final des dizaines de mille se

Figure 54: Sample of metal fonts of the Persian Siyaq number forms (from Pihan 1860: 256).
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AUTRES EXEMPLES DE NOMBRES TRRS-ELEVES.
r'%"_n,u, 3,213 | sehhérdr ou dosivist ou sinzdeh ;

s Y 4,377 | tchéhdrhezdr ou sided ou heftdd ou hefi;
r-@'!;v’ 5,555 | pendjhézdr ou pdnded ou pendjdh ou pends;
Lo 6,04 | chechhézdr ou tchéhil ou doit;

{"‘-’—"A 7,030 | hefthézdr ou sy ;
. 8 9 | 0786 | nothhéudr ou heftied ou hechtdd ou chech;
s.d_c 10,000 | dehhézdr;

r‘@fs’e’/\&, 25,072 | bist ou pendshézdr ou heftdd ou dot;
Y g 8y ou tchéhdrhézdr ou chechded ou hechtdd
r-&"u—” t 34,683 ou seh ;
‘ r-ﬂ,-’gi’)’q!, 45,071 | tchéhil ou pendjhézdr ou heftdd ou yek ;

AV 7 | 50,008 | pendjhhécdr ou hech;
r&% 67,893 | chestou hefthézdr ou hechtéed ou neved ou seh;
r&;{-{lg.: 99.113 | neved ou nosthhézdr ou ded ou devdnzdeh ;
.Lﬁl_p‘ 110,100 | ded ou dehhézdy ou ded ;
r"ﬁ«h‘)’ N | stsass doﬁ;:t;u'tec:jhﬂoupmdjhézdrwled ou
/@ | 300,000 | sidedhézdr;

' tchéhdréed ou pendjdh ou chechhézdr ou
e “"JQ/S’ ] | 456.789 3 heftéed ou hechtdd ou nosih.

—~———

Figure 55: Sample of metal fonts of the Persian Siyaq number forms (from Pihan 1860: 257).
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CHIFFRES S}’ZQ CHIFFRES SYAO
T =~ | VALEURS. — VALEURS.
D'APRES FORBES. | DYAPRES STEWART. D'APRRS FORBES. | D’APRES STEWART.

L 100

200

300

hoo
500
600
700
800
900
1,000
2,000
3,000
ho,000
50,000
100,000
200,000

10,000,000

2
&
ey
o
Z
-
&
S~

(e

(s

(=

Y

s

¢

22

[

ey

20,000,000

/
P
&
U
P
L
g
o
~
—J
s
~—tu
L
—esr
—c
—n
[y 7
<

Figure 56: Sample of metal fonts of the Persian Siyaq number forms (from Pihan 1860: 259).
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Figure 57: Excerpt of a farman (c. 1655—6) by Shah *Abbas II of the Safavid dynasty (from http:
//www.asnad.org/en/document/703/).
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1 Introduction

Purpose This is a proposal to encode Siyaq Numerals and other number forms associated with the Siyaq
numeric notation system in the Universal Character Set (ISO/IEC 10646). It replaces the following docu-
ment:

e L2/07-414: “Proposal to Encode Siyaq Numerals in ISO/IEC 10646”, December 2007

2 Background

Overview The Siyaq Numerals are a set of specialized subset of the Arabic script that was used for nu-
merical notation. They were used in Iran, Turkey, the Arabian Peninsula, and South Asia for administration
and finance. They originated from the practice of writing numbers using not digits, but the full Arabic
names for digits and numbers. As the practice changed through the introduction of abbreviations and calli-
graphic features, the original Arabic words evolved into independent and distinct monograms. The degree
of stylistic innovation masks the relationship between the Siyaq Numerals and the words from which they
are derived. While elements of the original words are identifiable in a given Siyaq numeral, they are not
simply presentation forms of the original Arabic characters. They cannot be produced from the sequences
of Arabic letters used to write the words or from the standard ligatures of these letters. Therefore, the Siyaq
numerals are proposed for encoding as independent characters.

The existence of the Siyaq Numerals as elements of a distinct numeric notation system, the existence of
orthographic and presentation rules specific to the system (the behavior of the primary numerals in composite
numbers), the property issues (numeric values), and the stylistic distinctions from ordinary Arabic ligatures
and the original Arabic words for the numbers, constitute sufficient distinctness for the separate encoding of
the Siyaq Numerals in the UCS.

Name The name of the block is “Siyaq Numerals.” The name is derived from the Arabic g_;\:..ﬂ siyaq,
meaning “order.”” The numerals and the associated numeric notation system were known in Iran as (3l
siyaq and in Turkey as QGL.W siyagat. The system was known in South Asia as (‘5 > , ragm, from the Arabic

“account.” In the Arabian Peninsula, they were called db’i’ diwant numerals. The term siydq is more

widely recognized than the others. It is, therefore, recommended as the name of the block.

The numerals rarely appear in printed materials, but metal fonts for the Siyaq Numerals were developed in
India in the late 18th century. They appear in a work by Francis Gladwin titled A Compendious System of
Bengal Revenue Accounts, which is perhaps the first published book to contain printed Siyaq numerals.!
The Siyaq fonts were commissioned specifically for the work. Specimens of the Siyaq metal fonts are given
in Figure 17.

3 Description

General Features

1. The Siyaq number system is a base 10 (decimal) system.

' Gladwin, 1790: vii.
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2. It is a positional system. There is no sign for zero, instead the positional value of zero is inherently
represented in the distinct signs for the orders of magnitudes.

3. The writing of numerals follows the additive principle, which entails the summation of the values of
the numerals.

4. The Siyaq system has numerals for the primary units and their magnitudes in the tens, hundreds,
thousands, and higher decimal orders.

5. Composite numbers are represented by writing the primary numerals in combination with other nu-
merals.

6. The numerals are written right-to-left in the regular manner of the Arabic script, unlike the left-to-
right directionality of the Arabic-Indic digits. The exception is composite numbers of the primary and
tens units, which are transposed on account of the manner of expressing these numbers in Arabic.

Typology The typology of Siyaq Numerals is based on a simple pattern. The forms of the primary nu-
merals are used to produce forms of the different magnitudes of the decimal orders. The root form of the
primary numeral is joined to a distinct terminal or marker that characterizes each decimal order. The general
exceptions to this pattern are the forms of numerals for the magnitudes of 10 and 20, which, while also
derived from the Arabic names for the respective numbers, follow a different naming convention.

Regional Variation The appearance of the numerals differ slightly across the South Asian (Table 1),
Persian (Table 2), Turkish (Table 3), and Diwani (Table 4) styles. But, despite the differences in graphical
appearance and presentation, the typology of the numerals is fairly uniform. The principles governing Siyaq
orthography in the four traditions is also quite similar. The exception is the representation of decimal orders
above the hundred thousands, whose orthography is influenced by local number systems.
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Table 3: Turkish forms of the Siyaq numerals
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Table 5: The forms of the composite numbers 11-19 in the four styles. Persian forms derived from Tisdall; Turkish forms derived from Cevdet;
South Asian forms derived from Stewart; Diwani forms derived from Kazem-Zadeh.
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4 Characters Proposed

The number of characters required to adequately represent the numerals is dependent upon the encoding
model. Depending upon the encoding model, the characters proposed could consist of the entire set of
individual Siyaq Numerals for each magnitude of the primary units of each decimal order, or the characters
could consist of the numerals of the primary unit and primitive marks for other units. See the discussion on
the encoding model in section 7.1.

Since unification of the South Asian, Persian, Turkish, and Diwani forms is proposed, the forms of the Siyaq
Numerals has also not been determined.

S The Notation System

5.1 The Primary Unit
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The Siyaq numerals for the primary units 1 through 9 are derived from the Arabic names for the numbers.
Depending on the regional style, the primary numerals are either stylized monograms of the Arabic names
or abbreviations consisting of the initial and one or more letters of the names. Figure 9 shows the Arabic
sources for forms of the primary numerals as found in the South Asian tradition. In the South Asian tradition,
alternate, combining forms of the primary numerals are used in the writing of composite numbers (see
Section 5.1.1).
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SIYAQ NUMERAL ONE This numeral is derived from both the Arabic {ids ‘dasah “number” and the

:
name for the numeral, 45! ’ahad “one.”

¢ The South Asian form ¥ is a monogram of {u.Js.
 The Turkish and Diwani forms are derived from A=, which is abbreviated as | ALEF.

e The Persian form is a monogram of s,

SIYAQ NUMERAL TWO This numeral is derived from both the Arabic (3¢ ‘dadan “dual” and the name

for number, H\3| isnani “two.”

* The South Asian form is a monogram of (y>.s written with a vertical or looped terminal that represents

final NOON.
* The Persian form is also derived from (y>4s and is an abbreviation of that word consisting only of the

initial AIN followed by a horizontal stroke.
* The Turkish and Diwani forms are derived from (yL3!and are represented as monograms consisting of |

ALEF and a stylized vertical final NOON.

SIYAQ NUMERAL THREE This numeral is derived from the Arabic &M saldsah “three.”

* The South Asian and Diwani forms are a monogram of &M written as THEH + LAM + HEH GOAL. The

HEH GOAL takes a wavy form and appears as YEH BARREE.
* The Persian form is an abbreviation consisting of the bare initial form of & THEH, which is also the

base form used for writing numerals of higher units.

SIYAQ NUMERAL FOUR  This numeral is derived from the Arabic 45 5| arba ‘ah “four.” It is a monogram

of dx :,‘ represented as ALIF + REH + AIN, written without attention to the non-connecting properties of the
letters ALIF and REH.

SIYAQ NUMERAL FIVE This numeral is derived from the Arabic &a& hamsah “five.” It consists of the

bare initial form of the letter 'CKHAH in Lwe.

SIYAQ NUMERAL SIX This numeral is derived from the Arabic ;f.w sittah “six.”

e The p and T forms are composed of the initial SEEN of &, which is represented as the swash form of
the letter.

* The sa form is a monograph of <. represented as SEEN + YEH BARREE, written with the swash form of
SEEN. The use of YEH BARREE represents the transcription of ¢ HEH GOAL as it is realized in Urdu.

* In some styles the initial SEEN is written as a loop or curve that resembles the initial form of MEEM.

SIYAQ NUMERAL SEVEN This numeral is derived from the Arabic dx.i sab‘ah “seven.” In each of the

styles SEEN is written as a loop or curve that resembles the initial form of MEEM.
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* The sa and T forms are monograms of &~ represented as SEEN + AIN + HEH GOAL.

e The P form contains the initial form of SEEN.

SIYAQ NUMERAL EIGHT This numeral is derived from the Arabic <5 e samaniyah “eight.” The forms

differ across the four styles. The basic shape of the numeral is an elongated bare initial form of THEH, which
is the root shape of the numerals for magnitudes of eight.

* The sA form ) = is a monogram of 45\« represented as THEH + ALIF + YEH BARREE.

e The p form =& and T form ¥ are monograms of &\ represented as THEH + MEEM + ALIF.

SIYAQ NUMERAL NINE This numeral is derived from the Arabic daiJ fis‘ah “nine.” It is a monogram

of 43 represented as TEH + AIN and terminated by a short horizontal stroke.

* The p form is based on the same pattern, but the initial top stroke is curved to the left, not vertical.

5.1.1 Combining Forms of the Primary Numerals

In the South Asian and Diwani traditions, the numerals for the primary units take different forms when
written in composite numbers.

South Asian Forms The combining forms of the South Asian primary numerals resemble the regular
Persian and Turkish forms of the primary numerals.

INDEPENDENT H%  los o y &9 P 2o :9 Y

COMBINING J ~—s — s e e

Diwani Forms When written in composite numbers, the combining forms of Diwani primary numerals
4-9 lose their left vertical terminal.

1 2 3 4 5 6 7 8 9

INDEPENDENT ‘ \’ & u lb L “" \q L)

a2y & S R oy

COMBINING _ —

5.1.2 Variant Forms

There are variant forms of the primary numerals.

10
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5.2 The Tens Unit

P T sA D NAME
10 ~ o Qc Lc 5;,5._}_
20 s A AS ks
30 ~v —_ (@)Y gy [)j:ﬂ;
40 ~v R & o Qs 1= Qj_;;j
so0 o~ 1w a— = K j_.:LP
o0 I ~ a (s A

70 ~ g | Qs qry O ghid
80 ~ \ o 1 Sl

Typology The Siyaq numerals for the tens unit are composed of the base forms of the primary numerals
joined to a distinct terminal. The exceptions are the numerals for TEN and TWENTY.

Distinguishing Feature The distinguishing feature of the tens is a stylized form of the () NOON in the

Arabic suffix for “ten” (y 5‘, represented as a loop or hook. The terminal forms in the four styles are:

P T U D SOURCE

r~ - a. 1. o

Special Forms The characters sSilyYAQ NUMERAL TEN and SIYAQ NUMERAL TWENTY have special forms:

e The SIYAQ NUMERAL TEN is derived from Arabic oj....; ‘asarah “ten.” The numeral is composed of the
initial form of the letter &AIN in §7&c followed by the tens terminal.

» The SIYAQ NUMERAL TWENTY is derived from Arabic 9 }:..; ‘israna “twenty” (literally, dual form of
“ten”). The numeral is composed of the initial form of the letter CAIN in (y 9 s

¢ In the sa Q= and p #* forms, followed by an upward hook that represents _~ SHIN, and the tens

11
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terminal.
¢ The T “= < form consists of the initial form of AIN and the tens terminal separated by a small
space.

12
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5.3 The Hundreds Unit

P T sA D NAME
100 b b " b o
200 0 o R fo oL
w e - - \* ARG
w00 & &x b lad oL & J‘
s0 b L O
60 L & b~ b ol Eu
w0 & dx L s gl s
go0 ‘U & , W Tl qu
oo 8 dr W L :

v
s

Typology The Siyaq numerals for the hundreds unit are composed of the base forms of the primary nu-
merals joined to a terminal, which distinguishes the hundreds from other ranks.

Distinguishing Feature The distinguishing feature of the hundreds is a terminal representing the Ara-
bic word &ls “hundred” abbreviated as L. Some varieties of the Persian hundreds incorporate the § TEH

MARBUTA, which is represented as a dot. The monograms in the four styles are:

P T U D SOURCE

(Y & { L Sl

Special Forms The exceptions are the numerals for ONE HUNDRED and TWO HUNDRED. While the forms
of these numerals are derived from the Arabic names, the pattern of the names for 100 and 200 differ from
the pattern for the names of 300-900. The character SIYAQ NUMERAL ONE HUNDRED is a monogram of the
CLo mid‘at “one hundred.” The character SIYAQ NUMERAL TWO HUNDRED is a monogram of the Arabic

O&L “two hundred.”

13
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5.4 The Thousands Unit

F T SA D NAME
1,000 ' — 3 ] u_n
2000 F 2! g 9" u\-l”
3,000 i A oLy u;\ﬂ Sy
4000 S|P 2 4 et u;ﬂ :Uv)‘
5000 - ~J\o e o N Lok
6,000 swe?* S\ I~ L L_gﬂ ::M
7000 A s T fla1 u;ﬂ fas
8,000 wfY S T _~ ﬁ_oﬂ‘v u\ﬂ v
9.000 s S z_ ) ujﬂ ;_‘MJ

Typology The Siyaq numerals for the thousands unit are composed of the base forms of the primary
numerals joined to a terminal, which distinguishes the thousands from other ranks.

Distinguishing Feature The distinguishing feature of the thousands is a terminal representing the Arabic

word uﬂ;‘ “thousand.” The monograms for u_lﬁ in the four styles are:

P T U D SOURCE

— 0\

Special Forms The exceptions are the numerals for ONE THOUSAND and TWO THOUSAND. While the
forms of these numerals are derived from the Arabic names, the pattern of the names for 1,000 and 2,000
differ from the pattern for the names of 3,000-9,000. The character SIYAQ NUMERAL ONE THOUSAND is a

<
monogram of the 2! ‘alf “one thousand.” The character SIYAQ NUMERAL TWO THOUSAND iS a monogram

of the Arabic uLaJ;‘ ‘alfani “two thousand.”

14
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5.5 The Ten Thousands Unit

P SA NAME
VA 4
10,000 et U —F
L
20,000 ===t0
/“
30,000 ==& —n
,“
40,000 ===dU L
w
50,000 — & <=

\
¢

AU

60,000 === 2
70,000 ==&

80,000 —A

CEPEEERELT
FEEFFEETLS

\

!

90,000

Typology There are variant methods of writing the ten thousands within traditions; however the forms are
still derived from the base shape of the primary numerals and denoted with a terminal for the order.

Distinguishing Feature The monograms in the four styles are:

P T U D SOURCE

T R CA PR | &

Special Forms The exceptions are the numerals for 10,000 and 20,000. While the forms of these numerals
are based on the forms of 10 and 20.

15
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5.6 The Hundred Thousands Unit

100,000 /b —ll 46/ Jlb
200,000 /N ~Jr A J "/ by
300,000 /@ o | L «./& wlba
400,000 ! 8/ -l J;V b 5
500,000 /= o J y e

/
600,000 Y = ‘éa A e
/
700,000 -/ & i A bl

800,000 /6 s sa(@ b L,
900,000 -/ & iy “’6 b L

Typology The representation of numbers of the hundred thousands is influenced by local number systems.
There are variant methods of writing this unit within traditions. In the Persian, Turkish, and Diwani tradi-
tions, the hundred thousands are written using the character for the hundreds unit followed by the character
for the thousands. In the South Asian tradition, words from the South Asian number system enter into Siyaq
notation.

Distinguishing Feature The monograms in the four styles are:

P T U D SOURCE

-/ -J I A !

Regional Orthographies In the South Asian tradition, the hundred thousands unit is called lakh ATH). It
is represented in Siyaq as J The numbers 100,000 and 200,000 are written using special forms of J:

"ﬂ" lakhah and ¢ OY( lakhan, respectively.

The hundred thousands are written using the regular form of the primary numeral and the monogram J;

16
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the exception is 100,000, which is written using the composite form of SIYAQ NUMERAL ONE (J ) instead of
the regular form 8+,

The writing of the hundred thousands unit reflects the expression of numbers of the group. The number
300,000 is expressed as ,,( N Ov. It is, therefore, written with SIYAQ NUMERAL THREE and the unit marker

as ‘-)(é'/ It is not written as **.j_.

There are variant methods of writing this unit in Persian. In addition to the forms shown above, the hundred
thousands are also created by dropping the hundreds terminal and adding SIYAQ NUMERAL ONE THOUSAND:

G-J/a/ = h.J/.,.(d, «— o‘a/)

17
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5.7 The Millions Unit

P T D NAME
!
1,000,000 = gt
{
2,000,000 el
3,000,000 e

4,000,000 - l""n"‘
5,000,000 ‘J -ll‘ “ﬂﬂo
6,000,000 'J \‘\"’JL
7,000,000 ‘”f ‘ﬂ"‘"
8,000,000 - jf' '-ﬂ""“
9,000,000 'J\\"d\“ C,'-{j

CRREERE &

Typology The forms of the millions unit changes depending on the tradition.

Distinguishing Feature The monograms in the four styles are:

P T U D SOURCE

— -'J-lf /J/J —

Regional Orthographies In the South Asian tradition, the millions from 1,000,000 to 9,000,000 are de-

noted with J lakh. The range 100,000 to 9,000,000 are considered multiples of the lakh unit, where
100,000 is 1 lakh (1,00,000) and 9,000,000 is 90 Iakh (90,00,000). The millions from 10,000,000 are writ-

ten with /// (from Hindi TS karor). The number 20,000,000 has a special form (similar to 200,000)
and is written U/// karoran. The millions are written as tens of /akhs using the tens numerals and the

lakh monogram. For example, 30,000,000 million is written using SIYAQ NUMERAL THIRTY and the lakh
monogram.

!
In the Turkish tradition, the millions are denoted with "J-" , which is a monogram formed from a combi-

18
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nation of the word SJ,e “times” abbreviated as s, and the word uzl;‘ “thousand.” The notion of 1,000,000 is

conceived of as 1,000 times 1,000. The millions, are therefore written using the numeral for the thousands

b

followed by the monogram

19
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5.8 Fraction and Currency Signs

South Asian Signs The South Asian tradition has four signs for representing fractions and one mark for
denoting currency. Figure 18 shows the use of the currency mark. The fraction signs written with the South
Asian form of SIYAQ CURRENCY MARK:?

1,125 Rs, 11 Anas, 8% pai

) aslE
drl/-yu

795 Rs, 11% Anas

el

/!.

Turkish Signs The Turkish tradition used the character ™ to represent the fraction %. There are no other

o . Wl
fraction signs in the Turkish tradition.” It is written beneath the numeral, as in 2,163} A&

5.9 Other Signs

A common mark found with Siyaq Numerals in Ottoman documents is === |t is an abbreviation of the
word 3Bl produced from the initial form of SEEN. The mark is written above Siyaq numerals to distinguish

them from other text. It is an extending character.

6 Implementation

6.1 Ordering

The Siyaq Numerals should be encoded according to the logical order of the numerical sequence represented,

including composite numbers of the primary and tens units. For example, the number 35 is written as %
The number is formed from the character == (the South Asian variant form of ~° SIYAQ NUMERAL FIVE)
and the character Q—v SIYAQ NUMERAL THIRTY. As the primary units are written first in composite numbers,

the literal representation of Q’J 1S SIYAQ NUMERAL FIVE + SIYAQ NUMERAL THIRTY. The number 35,
however, should be encoded in the logical order as SIYAQ NUMERAL THIRTY + SIYAQ NUMERAL FIVE. The
rendering engine should transpose the numerals.

The manner of writing numbers reflects the method of expressing numbers in Arabic. This rule governs the
sequence in which numerals are written.

2 Platts: 60. > Fekete, 1955: 38.

20
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The writing of composite numbers of the tens and primary units mirrors the expression of these numbers in
Arabic. The primary unit is articulated before the tens unit and, therefore, the numeral for the primary unit
is written before the tens numeral. For example, 25 is ()3 &< o L. Given the pattern of expression, 25

is written as &2 with the numeral 5 preceding the numeral 20. The number would never be written as
* #& with the order of the numerals reversed. The use of 9 wa “and” in expressing composite numbers

is not retained in Siyaq notation.

In composite numbers consisting of the hundreds and the primary units, the numeral for the primary unit

is written after the hundreds unit. For example, 205 is expressed as & 3 Olusle. Its written form 2 n

follows the spoken order with the numeral 5 following the numeral 200. The number would never be

expressed as * ,-LJ with the order reversed.

The following is the number 66,666,666 written in the Turkish style:*

b"’ lf“d‘}/d ll"ijd-J/u

Its components are:

60 6 600 60000 6 600 xI1,000 60,000 6

It is realized as “‘six and (sixty thousand (times thousand)), six hundred and (six and sixty thousand), six
hundred and (six and sixty).”

6.2 Positioning

Depending upon the tradition, when composite numbers are written, the variant forms of the primary nu-
merals are written at the baseline and the higher ranks are written above the primary numerals.

In the Persian tradition, when thousands and hundreds are written together, the numeral for the hundreds
unit is written inside and above the terminal stroke of the thousands character. For example, the number
1,300 is written with &' STYAQ NUMERAL ONE THOUSAND and '€ SIYAQ NUMERAL THREE HUNDRED. The

combination is represented as <& , not as !

6.3 Shaping

Several numerals modify their form when written in composite numbers. Changes include the elision of
certain features and the use of alternate forms. These changes are dependent upon the tradition.

Persian In composite numbers of primary and tens units, the horizontal line of the primary numerals is
rounded upwards to meet the tens numeral. The exception is SIYAQ NUMERAL ONE, which does not change

shape. For example, in writing the number 17 r-?/] SIYAQ NUMERAL 7 changes as <1 « 1,

The distinguishing feature of the Persian hundreds are dropped in composite forms: 100 +6b loses the

terminal ¢ to become L, asin 110 ,..c.L

4 Cevdet, 1937: 19.
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Diwani The numerals 4 through 9 and the numeral 10 in the Diwani style lose their left vertical terminal

when written in composite numbers: In writing the number 15 £, Diwani 10 L becomes # and 5 la
becomes # .

7 Outstanding Issues

7.1 Encoding Model

The Siyaq numerals may be encoded as either independent characters or characters composed from primi-
tives.

As described in Section 5, at the most fundamental level the Siyaq Numerals consist of the base forms of
the primary numerals (1..9) joined to a terminal or mark that uniquely represents each decimal order. The
exceptions are the forms of the primary numerals when representing numbers of the primary units and the
forms of numerals for different magnitudes of 10 and 20. The following table illustrates the basic typology
with magnitudes of 5 for six decimal orders:

5 50 500 5,000 50,000 500,000
sa 49 Qs (o e &V u{ y
p =~ Y e —C
L e W s Ju Lo s
ol 1 e LN e v

The comparison shows that the form = cxists in each magnitude of 5 for each decimal order across the four
styles. Each magnitude of five is written using the terminal distinct to each decimal order. The numerals for
the primary, tens, hundreds, and thousands units may be considered distinct characters that constitute the
base set of Siyaq Numerals. The forms of numerals for the ten thousands and hundred thousands are not
unique.

The numerals for the higher decimal orders are created from the base set and unit marks for the orders. For

example, in the South Asian tradition the number 500,000 is written as J/. This form is decomposed as
the numeral 5 ~° and the mark for the hundred thousands unit J In the Persian tradition the number is

written as ‘=’ 4 . This form is decomposed as a shaping variant of the number 500 ‘D and the thousands
mark =/ .

The same practice is evident in the writing of millions in the South Asian tradition. The number 5 million

4,

is realized as 50 lakh (fifty one-hundred-thousands) ~==#. It is represented as a shaping variant of 50 Q-
written with the hundred thousands mark J

Given these characteristics, there are three possible models for encoding the Siyaq Numerals:
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1. Encode each individual numeral
2. Encode numerals for the primary unit and primitives for higher units

3. Encode numerals for the primary, tens, hundreds, and thousands and primitives for higher units

7.1.1 Encode each individual numeral

The elementary approach to encoding the Siyaq Numerals is to encode each individual numeral. This
model would require nine characters for each of the seven decimal orders — primary units, tens, hundreds,
thousands, ten thousands, hundred thousands, and millions — for a total of 63 characters for the numerals.

Advantages The advantage of this model is that each numeral is defined as a unique character.

Disadvantages The disadvantage is the encoding of redundant characters. As shown above, in some Siyaq
traditions the numerals for higher decimal orders are composed of smaller units and marks representing the
order.

7.1.2 Encode Primary Numerals and Unit Primitives

The alternative to encoding each individual numeral is to encode the primary numerals and to represent the
decimal orders through the use of unit marks. This model based on primitives reflects the inherent typology
of Siyaq Numerals.

Thus, instead of encoding separate characters for each magnitude of the primary numerals within each
decimal order, the given order is represented with a single character. This character, or unit mark, is written
after a primary numeral to indicate the order of that numeral. For example, instead of encoding a character
for Siyaq numeral 50, the numeral would be written using SIYAQ NUMERAL FIVE + SIYAQ TENS MARK, as
illustrated below:

Siyaq Numeral Fifty = SIYAQ TENS MARKER + SIYAQ NUMERAL FIVE
SA Qs = Q. + - 09
b ~ _ ~ . 9
T - - “ N b
S 1 . T la

The same principle governs all decimal orders. The character for Siyaq 3,000 would be encoded as SIYAQ
NUMERAL THREE + SIYAQ THOUSANDS MARK.

Advantages This approach would require only 15 characters to encode the entire set of Siyaq Numerals.
There are nine characters for the primary unit and six characters for the primitives that represent each
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decimal order: SIYAQ TENS MARK, SIYAQ HUNDREDS MARK, STYAQ THOUSANDS MARK, STYAQ TEN THOUSANDS
MARK, SIYAQ HUNDRED THOUSANDS MARK, and SIYAQ MILLIONS MARK. Encoding all numerals individually
requires a minimum of 63 characters.

As described above, the manner of representing the hundred thousands and millions uses smaller numerals
and unit marks. Therefore, in order to eliminate redundancy, it is practical to encode the hundred thousands
unit using primitives rather than encoding each numeral of these magnitude individually.

Disadvantages One drawback to this approach is that two characters are required to encode numerals
beyond the primary units. For example, if all numerals are encoded independently, only a single character is
required to represent Siyaq ten. With primitives, two characters are required: the primary numeral and the
tens marker.

The problem with deriving all numerals from primitives is evident in the South Asian method of writing
the millions. The millions can simply be expressed using the millions mark. However, the South Asian
conception of millions differs from the Western. The number 5,000,000 is conceived of as 50 times 100,000.
The default encoding for 5,000,000 would therefore be STYAQ NUMERAL FIFTY + SIYAQ HUNDRED THOUSANDS
MARK, not STYAQ NUMERAL FIVE + SIYAQ MILLIONS MARK.

7.1.3 Encode Primary, Tens, Hundreds, and Thousands and Unit Primitives

A third approach is to encode the numerals of the primary, tens, hundreds, and thousand units and to rep-
resent other orders using primitives. The numerals of these units have distinct shape and are traditionally
considered the basic elements of the Siyaq system. Forms of numerals of higher units are based on these.

The tens and hundreds undergo shaping changes when written in combination with other units.

7.2 Unification

The Siyaq Numerals of the four traditions are typologically and semantically similar. For this reason, the
forms of the numerals should be unified in the UCS. The presentation distinctions for the four traditions
should be considered a matter of font design and controlled at the font level.

7.3 Allocation

The Siyaq numerals are tentatively allocated in the Supplementary Multilingual Plane (SMP) (Plane 1) at
the range U+10E80..U+10EFF in the block named “Persian Siyaq Numerals.” Given the recommendation to
unify the South Asian, Persian, Turkish, and Diwani styles, the block should be renamed ““Siyaq Numerals”
to establish its generic nature.
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Figure 1: Tables showing the evolution of Siyaq forms from the original Arabic words (from Kazem-Zadeh, 1915: Plate I, Plate II, Plate III).
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}J UH.JM;PSJ-PM)JJ ol r—sJ 3P B Y A
~ | oo [ &/h|do || ¢ 4|bo 2o | 1/ Jzo
U ey A dfu e Jasie] pe] v
] ed ok avfomciu rjacth]e vjause | ¢ ¢f Coe
e v o]y o b e v ] &
ol o dadsl anlely platt|erlost|ve] 2
| v lal) ael Sy o] &hlp alaulvo| w2
Ul cled|sdaled]ed|ev]aelr]
D1 adadl adose]dcfadelr o ve]
U \-.0-__-2\, AAQ_’_V‘{AQ_‘,”‘VA%.\’A& A
E RS (NI [PP) [N LR P Y PN SO P Y
L3 ,...Q._J\Q_?‘(. Qoo JQuwlp JQe .
o] pdod)| arjasicfant]o|Cu e ] asd ] vy
T2 rofede] avloeee plaee]o | S v pfaes | v
o a...Q:_).-u q =2y Lraowg"—rrﬁ_&; \v
I BT I NTRYS ) PR W) P LSS P -V T R
g ‘.‘.qu%coaao% reice,| g
!l‘—t“ A O [ aql @2 e ylae [0 1@ frefae |1y
b c\a___s’_,. 4¢[Qel ¢ ([Qbyu |0 |Qaga | P OS5 | 10
1 R PP IO 1Y N PP PO < S IR PP I
(3 \\..Q)A\ngcqwaquﬂeg Vg
,‘6\ LhoJada o]y JasS|p . Ja]|r.
/- .? :fwimi,-/’- z anlniy <. § ofan M/’,/L oneng
_ Ao, M T . A
‘;}/M/"% \es=pizs, v, £, L e o5 17

Figure 2: Table showing Siyaq forms as used in South Asia (from Platts, 1909: 60).
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SYMBOL

N
<

\\E: \h

A

SR

~

\t‘ \\L

!

Figure 3: Table showing Siyaq forms as used in South Asia (from Barker, 1967: 356-357).

VALUE
-/-/3
-/-/6

VALUE

-/1/9

_/2/_

1/-/-

2/-/-

3/-/-

4/-/-

5/-/-

6/-/~

7/-/-

8/-/-

9/-/-

10/-/-

11/-/-

SYMBOL

SYMBOL

/7
- -

/

VALUE
-/-/9
_/1/_

VALUE

12/-/-

13/-/-

14/-/-

15/-/-

16/-/-

17/-/-

18/-/-

19/-/-

20/-/-

30/-/~

40/-/-

50/-/-

60/-/-

SYMBOL

SYMBOL

t

T

<«

N

PN

TR

\

T

C %

Anshuman Pandey

VALUE
-/1/3
-/1/6

VALUE

70/-/-

80/-/-

90/-/-

100/-

200/-

300/-

400/-

500/ -

600/-

700/-

800/-

900/ -

1,000/-

lakh/-
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8.6. Sums: Both India and Pakistan now have a decimal coinage system, a rupee
being divided into-one hundred paisas. In Urdu, the decimal point 1s wirtten as: §
.Examples:

15+ =Re.1.00 50+ = 50 p. $e0=5p. 151" =Rs. 1.14

8.7. Before the currency was refomed in the two countries, a rupee was divided
into sixteen annas or sixty-four pice (paisa). There was then also a different
system, besides the numerals, for writing sums.

o~ =R - HKe =Rs.2/- & =Rs.3/-
=8 =Rs. 4/- ,~2 =Rs.5/- _ &£~ =Rs. 6/-
//J-"=Rs.7/- ,&~ =Rs. §/- /,-x‘ =Rs. 9/-

,Q% = Rs. 10/- ,a¢d =Rs. 11/- % =Rs. 12/-

,2=X =Rs. 13/- L =Rs. 14/- S=£2 =Rs.15/-
o< =Rs.16/- %% =Rs. 17/- a—<, =Rs. 18/-

A=fal =Rs. 19/- e =Rs. 20/- ,Q—v =Rs. 30/-
,0= =Rs 40/- ,a-—~2 =Rs. 50/- ~»Q— =Rs. 60/-
,a_=n =Rs. 70/- 93— =Rs. 80/- o=l =Rs. 90/-

A =Rs. 100/ = = 1/4 anna or 1 pice

,* =1/2 anna or 2 pice ;= = 3/4 anna or 3 pice /' =] anna
1 =11/4 annas +l=11/2 annas ¥ =2 annas
5:\7 =Rs. 3 and 2 annas &3 pice
/=

Figure 4: (Table showing Siyaq forms as used in South Asia from Naim, 1999: 49-50).
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currres | vaveor | cmermes | vaisor | cmemes | vaieos
! I .9,'-—' 19 |aghou (gfl| 1,000

Y 2 A 20 lS"“ 2,000
Lo VW 3 g% 30 eIy | 3000
LJ 4 1= 4 | waflad | 4000

s 5 1a 50 fa| 5,000

L 6 1/ 6o Jl/ 6,000

Loy 7 | 70 | waflaa| 7,000

Ly 8 1 80 S| 8000

Lv. 9 1o/ Qo0 UJLJ 9,000

LG 10 b 100 ‘__“ﬂ‘ 10,000

s\ . o 200 l',v & | 20,000

&9 i ou \b| 300 Yoo | 30,000

A 13 L,,J 400 slad | 40,000

L oad 14 b | 500 50,000
? 9} e 5 o 600 t 60,000
l £/ 16 Las 700 ffar | 70,000
PP b | 800 Yt | 80,000
A0 A I R IRV

(1) D’aprés un manuscrit du Vocabulaite arabe-persan de ZamakucHari (Bibliothéque
Nationale, ancien fonds arabe n° 1256), reproduits dans la Grammaire arabe de SILVESTRE
DE SAcy et dans l'ouvrage de A.-P. Pihan.

Figure 5: Table showing the Diwani number forms (from Kazem-Zadeh, 1915: Plate VII).
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Units

1 , 4 u 7 L’*

2 ) 5 o 8 Lvr

3 Qord 6 (9 9 L
Tens

10 e 40 1 70 1

20 <g 50 o 8

30 o 60 1/ 90 1.!J
Hundreds

100 b 400 e 700 e,

200 Jo 500  loa 800 ‘o

300 legw or & 600 la 900 e
Thousands

1,000 Wor | 4000 Slad 7000 Sl

2000 ¥/ 5000 Wl 8000

3,000 oo 6,000 o/ 9,000 @YE
Ten Thousands

10000 N 40000  y o 70000 sy

20000 (¢ 50,000  Maw 80,000 U

30,000 Y 60,000 &~ 90,000 =’
Hundred Thousands

100000  (oJlb | 400,000 (ol od | 700000 ol L2
200000 JlbY | 500000 alllas | 800,000 oJlb Ly
300,000 (oJlbay | 600,000 /Ms—r | 900,000 b ler

Figure 6: Table showing Diwani forms of Siyaq (from Ifrah, 2000: 544).
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&’, JL'SL:.‘.C,.‘»’Q;UQ’L)J
v ow o Wb e WU |
A Vo4 o £ - r ‘
YRR IV 3 B B
'r\{ W W AF
W sw e <9
(W) \v v 10
Lsv Lot L 22
(4 <\ < ag
Low Li2 Loy TJdw
v4 €%  x¢ v
—__) ey LI‘V Lo
[ o) T4 | 1Y)
@l YO W) had
et o Ter o
Wy ey D -—) b
A eV T4 v
Ty WY WY -y
v ki [ K

W W Wy YW
1 & 'Y tye

Lo WY Wwv 1
o. ¢4 1 2 tv

L Lw L.OU !

o¢ op or of
Lw u;u We Lo
oA Oy Y
“u 'L._l — oy
"y o)) AR Oq
e Lo Ly L
19 “o ¢ Rl o
p o} LI W
Ve 14 %A 9y
Vle  riw  asdu W)
vE v vre vi
Ul Wwir wie uif
vA Yy vy Ve

vy vl W Wy
/\‘ A\ A va

43 — 82 ye kadar siyakat
rakkamiar

Kitapgr Bay Raifin hediye et-
tigi mecmuamn ilk  sahifest. Bu
eserde siyakat rokkamlarimr  gds-
terir 15 sahife vardir.

1 — 42 ye  kedar siyakat
rakkamlar.  Siyakat rakkam-
lary siyah miirekkeple wve arapce
harflerinden telhis olunarak wvii-
cude getirilmistir. Rakkamlar Fir-
mizy miirekkep ile yazldir,

e L2 L LW

AN AD Ag ol o
@ Wy Wy s
ar ~4 AR Ay
Uy e i

Wy
Y] qr ar 4y

Fuub UL. 1" \. Ty
fop Aep BP0 Lv 44
b ol sl L.L. "

g Vv
u-L. -\ 'L.rl. <b

LN o) trs .

ul. wil L Ll
LA 1vs {4+ 10:
-5\ ‘L..rf\. )" '\—};\-
tre ¢ 4
S UA e
e-\' o ré

83 — 200 « kadar siyakat
rakkamliar,

v, vA Ty (g
—9-5\&"‘

ol vl wl b

W e wle e

° g4 A v
U;La tnds Ldo &2
A - XV “ -]
dy d & wés
v nee M @4
=, Wy pdr oy

wiy L ué) 33
4.4, 4 AAY AA

W) — 09 o kadar siyekat
rakkamlary

srdr swle sull sl
1 g T Yir o My

by cul~— sods

Viy My %40
Lokl apdy dvds
el a1 4 ALA
Wl LU oLyl
Tree Tver
ese £ ¢
bistea (o ot
VVvuwvy Ty

vrbtede wvdsde
qqqq AAAA

Miiteferrik siyakat rakkamlarna

ait nimuneler. Ayni eser

.q.f\...,—JL 2 .

[ [ {+ea

ﬂv—J\—;—J\——-\.ﬁ.ﬂ
d‘:d-/-f-ﬂ_ﬂ‘&“ﬂ

oeren Tt Laans Qv
s d, Fo K
(VN My [~ T9Y inct
I =it dq) [l
"-..“ Shaa, asne LALE]
Jh ks Jiky il
M, - TRYTN ‘L~ s [ JLTTYIN

it by ks s

Mgy Vi,
‘“Nu

s du -JfJ\. =2l

§onnin T,

-’./-J\a -J\/-JL bl

MAlaeAY B, 0

[EYY LY

1000 — 7,000,000 e kadar szya_kat

rakkamlar: G538

Lovlbdeoy Lol

\eege REEA
il e
|ii:‘. [ ol
Vel s, Wadsdis
Ty gy 1eo ¢ o
Ledich sy LHEH 4
YAAYA YVvea,
Lyatid,. Widddy
£eviq "é‘!;v4
Lk vy W <oy
';”MC:’f« Croag

vrdle  CVEETT
Vo

taa,ae,u Wl s

§4q04y novv e

Miiteferrik  siyakat rakkamlarina
ait niimuneler. Ayni eser

Figure 7: Table showing Siyaq forms as used in Turkey (from Cevdet, 1937: 17-18).
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Units .
1 J 4 N 7 A
2 L 5 o 8 o OF Lv
3 8 6 L— or e 9 3’
Tens
10 * ‘0 40 Y w 70 .ﬁ
20 oty 50 TN 80 v
30 oW 60  ° 90 ¥
Hundreds
100 |, 400 ée‘ 700 ‘LG\
200 WA 500 e 800 oy
300 o® 600  oltr 900 o ég
Thousands
1000 eaSd | 4000 W 000 ey
2000  *-p 5000 ¢rp 8000 -q
3,000 NG 6,000 o=t 9,000 —U

Ten Thousands

10,000 +bmpeg | 40,000 ¢ 70,000 + gy

——y
20,000 °*S=gZsp | 50,000 *‘~-w¥an | 80,000 *w—e2q)
—t

30,000 *—=w | 60000 °* 90,000 ¢ =y y

Figure 8: Table showing Siyaq forms as used in Turkey (from Ifrah, 2000: 547-548).
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7 »

ngﬁ/".au"f’ L:( Q(Ju:"’ gf by

"j/ﬁﬁ S AP
& Ass ;

&

e
P
=

ey

(Goiir-@ ) Fien (I
< ‘U:KEJ:‘,@’/;'C—M -u.‘.}.z -
VALY -

<10 =9 =8 =7 =6 =5 =4 =3 =2 =1 ((§¥ /ﬁ) -

NP R V= LRy LW VS TN G

Cc
. R, FTONE TR S U
\:‘ tz Ei. \\ \\ \\z. = S 'Z:

Cal -/‘
L
= <X X Ve Vie Vie Vo V= i iie i (S0) =
- R ’
ot -’ /ey -
Figure 9: The Arabic sources of the Urdu Siyaq forms (from Muhaz- Figure 10: Table showing Siyaq forms as used in South Asia (from
zab, 195-7: 51). Darsi Urdu Lughat, 2001: 718).
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gl gl /5 - v p- e (2 5 3
..f ibytuUa:A:u 1934 =348 A Aowy HJ
ez, féz.u!,,c Wlb’bw‘_f.w/‘fb
EXVSE P& »t‘buw o, S
o2&~ ,»'1:-.' 0% u/,# .»-‘,4‘:—~ G5
u’d'-"’f-'-u yyd_u ,’u._f/w /ia,vu:.—
(j);Ut- L}Jd—y(ﬁ'o) o u//)’/- (;‘ (3-m)
(//-.ﬂ!h- iy ‘/Uc- U’)'uj—/ PUE LIV Y
Jm +'r’ A ol A-A)‘;{f/ J79-4)
gl O PGS0
4 /g‘" u,fi- ) L(s-w g
é ALl ! Lth il ,J,QJ;‘.Q
1y ¥ (& ot ggﬁt f’/' s 1 f;_u.ﬁl,( //uu‘

U

Figure 11: Table showing Siyaq forms as used in South Asia (from Dihlavi, 1974: 363).
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The fellowing are the simple units :

1 2 3 4 5 6 7 8 9
The following are the tens:
50 60 70 80 90

10 20

The units and tens

30

-~~~ ST A~

40

in combination :

11 12 13 14 15
% < R
19 21 22 23 35
s ~~e e rY
The higher numbers :
100 200 300 400 500
L 0 e ;b
800 900 1,000 1,100 1,200
U 5 Jor W NS S
2,000 3,000 4,000 5,000
Pl - (../‘J [
8,000 9,000 10,000 20,000
50,000 60,000 70,000 80,000
2 L Ao AN
110,000 120,000 130,000 150,000
—s, o . g

16
s = A 2,

17 18

62 99
r—= ,.__}_3
600 700
L &
1,800
ayl
6,000 7,000
30,000 40,000
] )
90,000 100,000
~L3 (LN
200,000 1,000,000
- —l b

Figure 12: Table showing Siyaq forms as used in Iran (from Wollaston, 1842: 435-436)
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Half a ,\v0 dinar.
o 1 w0 dinér.
& 2\ dinir.
P 3 ;o dfnér.
=S/ 440 dindr
— 5 o dindr=1 ;& ghéz.
2 50 b dinir=1 el ik
N 200 ;0 dindr=1 b ‘abbidsi.
W
or Uus) VT A i
=’/ () 10,000 j\20 dfndr=1 yley thmAn.

-/ ‘J 20,000 J\40 dinfr=2 yley thmén.

( “ o 10 @by timan.
‘ (" 11 @ley tiiman.

20 @ley timén,
" sz
[ S & 30 @\ey tlimén.

- / 0 L 100 yleg timan,

Figure 13: Table showing Siyaq forms as used in Iran (from Wollas-
ton, 1842: 437).

10. 30 40. 60, 70 S0
r&’ ~4. f—fJb ~D r-é.. '—eJ‘ r'fJV ete
11 12 13. 14. 15 16, 17. 18
f_‘} 'e ~ = ¢ - =0 r=" r €2 i
19 21. 22. 23: 35. 62. 99.
S N 1~ & o L &
100 200. 300. 400. 500. 600. 700.
w (90 -—“(W) i_)l ,_”.Jlk _“_)l ete.
800. 900.  1,000. 1,100. 1,200. 1,300.
PEEN-Y B (G VR TS W I [TV, R FUe v Ay B,
2.000 8,000.  4,000.  5000.  6,000. 7,000.
il (3 et i) = ""‘"A’
8,000. 9,000.  10,000.  20,000. 30,000.  40,000.
50,000. 60,000.  70,000.  80,000.  90,000. 100,000 (ten tamans)

“ " L

O s B, g (e ——ob
(eleven) (twelve)  (thirteen) (fifteen) . (twenty) (a hundred)
(tumans) (tumans) (tumans) (tamans) (tumans)  (timans)
110.000. 120,000. 180,000. 150,000. 200,000. 1,000.000.

Figure 14: Table showing Siyaq forms as used in Iran (from Tisdall,
1959: 220).
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Units

1 ) 4 Py 7 N

2 e 5 < 8 A

3 & 6 < 9 ~
Tens

10 ~ 0 0

20 e 50 < g0

30 ~— 60 r~ 90 r”
Hundreds

100 .l 400 ¥/ 700 o

200 «¢N 500 eflz 800 40

30 ¢l 60 Y g0 +¢&
Thousands

1,000 L/ 4000 ) | 7000

2000 «—tF | 5000 =AZ | 8000 =V

3000 = 6000 ~=* |9000

Anshuman Pandey

Figure 15: Table showing Siyaq forms as used in Iran (from Ifrah, 2000: 545-546).
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3,000 2, voc G oo Soo Joe oo 00 400 300 2g0 100
sl by U o e AT
40,000 3o, vov 20, 000 o, 000 9,000 & 000 o0 6,000 3, 000 4.000

w&&wwklbL’w&wM

bo, voo 28, 000

S04, 400, Jooo Foe, foo 200, 000 00, o
/ 90,000 $0,000 Je 000
T, - 7w | /W P W

5000.0 y 4 0ovpovo ,3,00!%00 2,000,000 ‘.mfga geo.000 Soo, go00 oo pooe 5,,V9¢o
A, AN <A JJ J ¢ J/ J@J,”‘dl
B, o )oco ) ooapooo b, ooo oo

Tf s T B o I

Figure 16: Table showing Siyaq forms as used in South Asia (from Stewart, 1825: Plate 7).
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or

z TABLE orF

"FIGURES,

Rebem. .::5; Rekem. E
——-O—de Fhzr R 1
Q—ccfrr{a2z -ﬁ; L
Qe 11123 0 L
Qe | 11| 24 Sirl g
Q-—-Jig re|zs 'P s 5
Q—= 11|26 211 6
Qeeypirr |2y gL 7
Q—c |ra|28 Vol e 8
Q—eyrd|29 Jialo
Q__c|r|30] - Q=] 1|10
Q|| 3t Qg | 11| 11
Qg lerlzal Qesgiyr 12
Qv frrlsg| S=tc| ™13
Qutogy | P | 34 QW14
Q_—« Fo 35 Q..__CJ ) e 15
Qe |pa|361 Q== |11]16
Qe 37 Qs gf1+] 17
Qe [Fa|38 Cs | n 18
Cy |rajz9| S==3]1%)19
e fgo Qe |1 | 20

Figure 17: Table showing printed Siyaq forms as used in South Asia (from Gladwin, 1790: 2—4).

TABLTE or

F1GURES.

3

Rekem.

PCLCEECLEL el fErECeL s

;g: 1ee£m.‘

1)} 61 Q"

alea]
" 163 Q—_—ﬁ‘,
1|6y ] QA

1 les| o
11le6l Qb
1167 Oy
nies| a2,
19| 69 Q. Ay
#- 1 7o Q_o
AR Qo)
‘rlve) Q=g
w173 Qo
o741 Qe
ks 178 Q__..eo
“1176; Q-
bel77) Qs
aig] Q=L
“Al79] Q=24
A+t 8n Qe

|

Hipd.

"
e
M
ol
r'o
('Y
pe
r'ﬂ
rq

9
°
oy
op
o
[-3~]
o
Cs
eA
L
‘.10

4 TABLE or FIGURES.
Rebem. | Hixd. I | Rekem, , E ’

£ e 500 Q:J:—T‘J—?

1748 B I 6oo) QeJgi*ry| 82

U b 700 Q-—-J____A AV 83

gy ~ 800} Qu_JN1Arfi 84

Wi ool goo| QL )de 8s
ety | 1000 Q— [~} 86
TS Poer 2000 Q“—“_ff Avi 85
/8 S| v 3000 Q. .|r] 88
/;‘_“__il oo 4000 Q":'L‘«’ Aql 8g
ZSNS o R 5000 Q33| g0
A’ | 1| Gooo| Q3ji1| g
IS g B 2000 Q._-.«__‘J_, W g2
/8 £ 4 8000 CL__J‘_A 1 g3
/& §+| gooo Q-_-i_jb 8 94
/s | 1| 10,000 Q-—_:”_a 81 95
/s | - ] 20,000 O.___j__ M| g6
/&8sl Pr| 30,000 QS5 gy
A A 40,000 Q.:_Jiv %A 98
2 ol o 0,000 Q-__-'_g_ﬂ 39 '99
le | 1| 60,000 (i lioo
g 0,000 L1 {200
Hed | Ao} 80,000 {& 11| 300
o §++++1 90,c00 (_dlr"-- 400

9+901 DAI/OSI Ul Sppsaump boig 1of Suipodusrg up spapmof

Qopuvg uvwnysuy



Towards an Encoding for Siyag Numerals in ISO/IEC 10646 Anshuman Pandey

TABLE of FIGURES, [
Cowriss. Gundabs. | Gundahs, Annas.
L1 1'1/ 16 1,7 1 VAR
SR R B N 7 VA
=301 88 3l g

lq/ 19 v/ a4 r 4
Vs 70 s
Y 6| /16
ARV VA |
v 8 /" 8
Vo9l /Y9
v oo /110
H/ i1y /1tae
ty 12 /I 12
a3} a3
I 14y S0 1
oasl 10 g

Olferve, that Annas are dittinguihed from Gundahs by
the ftroke being placed to the left of the former, and on the
right fide of the latter,

Figure 18: Table showing method of writing fractions in South Asian tradition (from Gladwin,
1790: 5)
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The Rekem, or Styak charallers, being only contrallions of Arabic words,
the following Tuble may ferve to imprefs them on the memory.

. . Rekem,
ﬁ,’;[:/l;. \ Rebemte \ Arabic Wonds., l Rokema . l ‘ ;;’;0(:?;:; ‘ r--'--.—-:{---d\.l_._..__ﬂ
o Juined.  fepavate.
e Q=0 sl ST ) . NIV
L'J:fifr Qe 20 /.1-'-9 L.-"] Q< 4 12 U "’,\9 —_ “é& )
ot Qg0 el Q== i3} | =] &
L, 7N a2t 407 ,is PEVR Q<14 PRV b Dy
et Q—-—-D sol Lte il Qe l15]| ~_i|—2 2
o | Q—i60 e Q< {16 S| — 2|6
v Q. 70 /:},;, "F‘.“, Q=< 17 ':.‘!'.._/ > K) 7
ol (8ol fe | Qe 118) LW =] A8
o | QeI go| e ans| Qi |1g] ‘ad l — l ) 9
N O T E. Arabic Words. Rekem, ;;{"a!;c Rekem,
It is neceffary to remark regard- w oras
ing the two firft digits, that when [ #&—IT 1000 b (| 100
combined with tens, is a con- ol J W i ol
tradtion of )7]’ aanJ of L‘:] gLQ” /:.__.5 2000 ‘JL‘-L. "ﬂ' 200
s W] /et 3000 0] L&) 300
T /E,.—-{‘l 4000 | L4 b (et} 400
T i /8 s000| L4 ? \2| s00
T - .
e | s [ 6000 ] o] ¢ | 60O
| 28X [7000] “fanm {4 | 700
I /Lot |8000] LA Y| 800
T o /&_f gooo| i | Y| 900

Figure 19: Table showing the Arabic sources of Siyaq forms (from Gladwin, 1790: 6-7).
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e —————t
N Jl

641

168,875

L e
cpbeal o

347,592

465,890

WL’L&/L: '

526,346

Figure 20: Turkish composite numbers (from Ifrah, 2000: 548).
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