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. Technical - Justification
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. Has contact been made to members of the user community (for example: National Body, user groups of the script

or characters, other experts, etc.)? Yes

(a) If Yes, with whom?: Madhav Deshpande (Professor, University of Michigan, mmdesh @umich.edu)

i. If Yes, available relevant documents: N/A

Information on the user community for the proposed characters (for example: size, demographics, information
technology use, or publishing use) is included? Yes

(a) Reference: The signs in this proposal were used by the general populace of north India.
The context of use for the proposed characters (type of use; common or rare): Common

(a) Reference: These signs are used to write currency, weight, measurement, and time notations in several

contemporary and historical scripts of north India.

. Are the proposed characters in current use by the user community?: Yes
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attested in written and printed materials through at least 1970.
After giving due considerations to the principles in the P&P document must the proposed characters be entirely in
the BMP?: No
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Can any of the proposed characters be encoded using a composed character sequence of either existing characters
or other proposed characters? No
(a) If Yes, is a rationale provided?: N/A
i. If Yes, reference: N/A
Can any of the proposed character(s) be considered to be similar (in appearance or function) to an existing charac-
ter? Yes
(a) If Yes, is a rationale for its inclusion provided? Yes
i. If Yes, reference: See text of proposal
Does the proposal include use of combining characters and/or use of composite sequences (see clauses 4.12 and
4.14 in ISO/IEC 10646-1: 2000)? No
(a) If Yes, is a rationale for such use provided? N/A
i. If Yes, reference: N/A
(b) Is alist of composite sequences and their corresponding glyph images (graphic symbols) provided? No
i. If Yes, reference: N/A
Does the proposal contain characters with any special properties such as control function or similar semantics? No
(a) If Yes, describe in detail (include attachment if necessary): N/A
Does the proposal contain any Ideographic compatibility character(s)? No
(a) If Yes, is the equivalent corresponding unified ideographic character(s) identified? N/A
i. If Yes, reference: N/A
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1 Introduction

This is a proposal to encode North Indian accounting signs in the Supplementary Multilingual Plane (SMP)
of the Universal Character Set (UCS) (ISO/IEC 10646). The intention is to provide a set of common signs
used to write fractions, currency, weight, measurement, and time notations in several major contemporary
and historical scripts of north India. Many of these signs were initially proposed for inclusion in the SMP
as part of the Kaithi script block in 1.2/05-343 (Pandey, 2005). However additional research indicated that
these signs were also used with regularity in the Devanagari, Gujarati, Gurmukhi, Mahajani, Maithili, and
Modi scripts.

The proposed accounting and numerical notation signs were used throughout the region encompassing
the modern Indian states of Bihar, Gujarat, Madhya Pradesh, Maharashtra, Punjab, Rajasthan, and Uttar
Pradesh. The signs were incorporated as a supplement to a wide range of scripts, but their the typology and
semantics remained consistent. The prevalence of these signs is evidenced from their presence in documents
ranging from newspaper media to accounting ledgers. Moreover, the signs were described in grammar texts
through the 1970s, which suggests that knowledge of these signs was considered a rudimentary part of the
numerical systems of Hindi, Gujarati, and other languages.

Due to the common typology and semantics of these signs, they are proposed for inclusion in the UCS as
a single block to be named “North Indian Accounting Signs.” The signs may be categorized constituting
a “Category A” (contemporary) or a “Category B.1” (specialized) script, as per the criteria specified in
ISO/IEC JTC 1/SC 2/WG 2 N3002.> The term “North Indian” is a geographical descriptor that refers to
the distribution and use of these signs within the modern Indian states mentioned above. The signs may
be considered as belonging to a north Indian accounting and numerical notation system that is uniquely
distinguished from other such systems used in other regions of South Asia, for example, in eastern and
southern India, and even within north India (see section 6). The unified encoding of these signs within a
generic block, instead of within the repertoire of individual scripts, will faciliate their use across writing
systems in a manner which reflects historical and contemporary practices.

The use of the accounting signs and its associated numerical notation diminished in the latter half of the 20th
century when India changed its currency and system of measurement. On April 1, 1957, India introduced a
new coinage system called “Naya Rupee,” which was based on the decimal system.? On October 1, 1958,
the metric system of weights and measures was introduced in India.* The change of the currency base from
hexadecimal to decimal and the adoption of the metric system rendered the older accounting signs obsolete.
The fractions and currency marks continued to be used in writing and in print through the 1970s, but are
rarely attested in the present.

An encoding for north Indian accounting signs in the UCS is necessary for the complete encoding of writing
and printed materials in north Indian scripts. As these signs appear in a variety of historical and contempo-
rary scripts, it is necessary to identify these signs uniquely so that they accompany the text of such scripts
in plain-text. Such an encoding is important to specialists who require the ability to accurately represent
numerical notation and accounting signs in order to preserve source materials and in order to reproduce and
represent such materials in digital media.

International Organization for Standardization, 2005: 4.
3Pofizka, 1972: 513.
“Pofizka, 1972: 304.
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3 Characters Proposed

There are thirteen code-points proposed for the North Indian Accounting Signs block. Included in this
set are: six fraction signs, three independent fraction signs, one quarter mark, one placeholder mark, one
currency mark, and one weight mark:

\

NORTH INDIAN FRACTION ONE SIXTEENTH
= NORTH INDIAN FRACTION ONE EIGHTH
= NORTH INDIAN FRACTION THREE SIXTEENTHS
| NORTH INDIAN FRACTION ONE QUARTER
Il NORTH INDIAN FRACTION ONE HALF
Il NORTH INDIAN FRACTION THREE QUARTERS
|- NORTH INDIAN INDEPENDENT FRACTION ONE QUARTER
Al NORTH INDIAN INDEPENDENT FRACTION ONE HALF
‘- NORTH INDIAN INDEPENDENT FRACTION THREE QUARTERS
° NORTH INDIAN QUARTER MARK
s NORTH INDIAN PLACEHOLDER MARK
_) NORTH INDIAN RUPEE MARK
j NORTH INDIAN WEIGHT MARK

The signs and their properties are discussed throughout the proposal and given in the Unicode Character
Database format in Table 1. Although the signs proposed here require only a single row in the SMP, it is
requested that the North Indian Accounting Signs block be allocated two rows (16 code-points) to accom-
modate the additional of signs in the future.

Other signs for denoting weights and measures have been identified and are discussed in section 5. There
is insufficient information regarding the use of these signs. Therefore, they are not proposed for encoding
within the present block. If and when information about these signs becomes available and if additional
signs are later identified, they will be submitted for formal review for inclusion in the set. The proposed
signs are sufficient for the encoding and processing of accounting notation in Indian language documents.

3.1 Basis for Character Shapes

All of the characters proposed here are found in both written and printed materials. The shapes of the
proposed characters are based primarily on characters found in print.
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4 Overview of the Accounting Signs

4.1 Fraction Signs

Description The fraction signs proposed here were widely used throughout north India to indicate cur-
rency, weights, measures, time, and other units. The signs represent fraction values of a base-16 (hexadeci-
mal) notation system. The fraction signs appear in both written and printed materials in several north Indian
scripts. Their use in written documents is attested to at least the 16th century CE and in texts printed as late
as 1970. They were part of the character repertoire of Devanagari metal fonts such as Nirnaya-Sagar Pica
No. 1 (see Figure 27) and Monotype Devanagari (see Figure 28). The use of fraction signs diminished after
1957, when India adopted the metric system and changed its currency to decimal notation.

The fractions are written as follows:

- Ve = Ae [= Va+ Y] W= Y% [= %+ Vel W= e [= %+ Vi)

= % (Ze) = Y [= i+ K] = % (%) [= 1+ %] W= % () [= % + %]
ER 2 Te [= Y4+ Yol W2 e [= %+ Ne] Mz e [= % + Yol

L Y (Vo) N % (He) N % (%) 9 1

Typology The 15 fractions can be decomposed into six elemental forms from which all fractions can be
created through an additive process. Only these six elemental forms are proposed for encoding in the UCS:

\

NORTH INDIAN FRACTION ONE SIXTEENTH
NORTH INDIAN FRACTION ONE EIGHTH
NORTH INDIAN FRACTION THREE SIXTEENTHS
NORTH INDIAN FRACTION ONE QUARTER

Il NORTH INDIAN FRACTION ONE HALF

Il NORTH INDIAN FRACTION THREE QUARTERS

\\!

R\

Theoretically, even these six forms can be reduced to the two primitives ~ NORTH INDIAN FRACTION ONE
SIXTEENTH and | NORTH INDIAN FRACTION ONE QUARTER. The four other elemental forms may be considered
as composite characters created from sequences of these primitives. For example, | NORTH INDIAN FRACTION
ONE HALF may be composed by writing NORTH INDIAN FRACTION ONE QUARTER twice as | +1 =Il. Similarily,
Z NORTH INDIAN FRACTION THREE SIXTEENTHS may be composed by writing NORTH INDIAN FRACTION ONE
SIXTEENTH three times as ~ + ~ + ~ ==. The traditional practice, however, is to consider these six elemental
fraction signs as precomposed signs, and they appear as such in Devanagari metal fonts.

Names The fractions one-quarter (1), one-half (), and three-quarters (lll) have unique names in north
Indian languages. In Hindi, the names are pdo (‘Tlﬁﬁ') or pav (919), adha (ATHT), and paune (‘ﬁﬁ'), respec-
tively. In Gujarati, the names are pa (4l) or pao (4I=il), adho (*\14l) or ardho (%‘ﬂ), and pono (ulell) (see
section 6.1 for further details). While the names of these fractions differ by language and region, the forms
of the fractions are identical across scripts.

Properties The fractions belong to the Unicode general category “Number, Other” (No) and are non-
combining characters. The appropriate numeric value should assigned to each fraction: “/i” for NORTH
INDIAN FRACTION ONE SIXTEENTH, “)>” for NORTH INDIAN FRACTION ONE HALF, etc. The fractions are
always written left to right and should be assigned bidirectional values of “Left-to-Right” (L).
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Orthography The vertical shaped fractions are always written before the angled fractions; for example,
the fraction % is correctly written as 1=, not as =Il. The vertical positioning of the angled fractions may vary
in written and printed texts. In some texts they are vertically centered, but the general practice is to align
them at the top.

Variants Variant forms exist for NORTH INDIAN FRACTION ONE SIXTEENTH, NORTH INDIAN FRACTION ONE
EIGHTH, and NORTH INDIAN FRACTION THREE SIXTEENTHS. These fractions are also written horizontally
instead of at an angle: ~ may be written as —; = as =; and = as = (see Figure 13).

Homoglyphs The form of | NORTH INDIAN FRACTION ONE QUARTER and || NORTH INDIAN FRACTION ONE
HALF resemble danda and double danda of various Indic scripts. Sequences consisting of a digit followed by
a danda are used in enumerated lists in Devanagari similar to the practice in Latin of writing digit + period;
for example ‘W (U+0968 DEVANAGARI DIGIT TWO + U+0964 DEVANAGARI DANDA) is the enumeration label
that represents ‘2.’ In isolation, such a sequence might also represent ‘21’ (U+0968 DEVANAGARI DIGIT TWO
+ NORTH INDIAN FRACTION ONE QUARTER), or the fraction ‘2% . The proper meaning of such sequences,
however, is apparent from context. Among signs used in other Indian systems of accounting notation, the
fraction | NORTH INDIAN FRACTION ONE QUARTER resembles | U+09F7 BENGALI CURRENCY NUMERATOR
FOUR.

4.2 Independent Fraction Signs

|- NORTH INDIAN INDEPENDENT FRACTION ONE QUARTER
Al NORTH INDIAN INDEPENDENT FRACTION ONE HALF
- NORTH INDIAN INDEPENDENT FRACTION THREE QUARTERS

Description The fractions one-quarter, one-half, and three-quarters have different forms when they are
written independently. These independent forms are used more generally in Maharashtra and Gujarat, and
they appear in materials written and printed in the Devanagari (Figure 16) and Gujarati (Figure 3) scripts.

Typology The independent fractions are created by writing dots to the left and right of the regular fractions.
One-quarter is represented as -|-; one-half is represented as -Il-; and three-quarters is represented as -lI-.

Properties The independent fractions belong to the Unicode general category “Number, Other” (No) and
are non-combining letters. They have the bidirectional value of “Left-to-Right” (L). The appropriate numeric
w1/

value should assigned to each independent fraction: “},” for NORTH INDIAN INDEPENDENT FRACTION ONE
QUARTER, etc.

Orthography The independent fractions are never used for writing mixed fractions or when accompanied
by currency or weight signs; for example, “4 ands” is always written 1), never as ‘).

Variants There are two variant methods of writing independent fractions. One is by writing the regular
fractions after the digit zero with no dots, as ol, oll, and o\l (see Figure 4). The other is to write the dots
at the baseline instead of at the middle of the glyph, as .\, .., and .II. (see Figure 17). The latter method
appears to be a substitute for the lack of glyphs for independent fractions in a font.
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4.3 Quarter Mark

©  NORTH INDIAN QUARTER MARK

Description The quarter mark is used to explicitly mark the quarter fractions in cases where ambiguity
might arise. For instance, the weight value _{IlZ would typically denote “15 chatamk.” However, when ser
and chatamk are written together without the weight sign, the form _fIlZ might represent three different
values: | + 112 (“ten ser and eleven chatamk’); | +1Z (“twenty ser and seven chatamk”); and W + = (“thirty
ser and three chatamk’™). In such cases the quarter mark would be written after the ser unit to specify the
explicit value of the fraction. Thus, flell=2, fllelZ, and flll== for the above forms, respectively.

Also, there are two different ways of writing ser values, which is discussed in detail in section 4.6. When
the tens unit of the ser value is written to the right of the weight sign as _f1 (10 ser”), it is identical to _f]
(“4 chatamk”). Here the quarter mark is used to identify _flo explicitly as a chatamk value.

Properties The NORTH INDIAN QUARTER MARK belongs to the Unicode general category “Symbol, Other”
(No). It is a non-combining and precomposed letter. It has a bidirectional value of “Left-to-Right” (L).

Orthography This sign is never written independently. When written, it must be written after the ap-
propriate quarter fraction: NORTH INDIAN FRACTION ONE QUARTER, NORTH INDIAN FRACTION ONE HALF, Or
NORTH INDIAN FRACTION THREE QUARTERS.

In illustrating the system for writing chatamk weight values, Grierson shows the use of the quarter mark to
denote quarter units:’

(hhatashs$ =1, §% 2, 5 3, 500 4,505 6 S1%~7 Q0 6, SU g G012
The same practice is used for writing kattha measurement values:®

Hatthis§9 1, S22, S35 S¥% 104 186 lo n Woss

However, the use of the quarter mark is not mandatory. In illustrating the writing of ser values, Grierson

writes the value value ‘10 ser” with the quarter mark, but does not do so for the values ‘20 ser’ and ‘30 ser’:’

Sers (R 2, 622 @ 3, @rg(g‘q 5 6¢.6 @ AN NCZQUIER Y 291U 20 Rsa

Homoglyphs The quarter mark resembles the digit zero as found in Indic scripts and € U+0970 DEVANA-
GARI ABBREVIATION SIGN. Among other signs used in different Indian accounting notation systems, it
resembles © U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN. The rules for the use of NORTH INDIAN
QUARTER MARK are different from that of U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN. Figures
32 and 33 show the use of U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN in writing all currency
values. The NORTH INDIAN QUARTER MARK is reserved specifically for writing quarter values.

3Grierson, 1899: Plate IV.
Grierson, 1899: Plate IV.
"Grierson, 1899: Plate IV.
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Variants The quarter mark may also be written as a closed dot. The following example shows the use of
fractions to write rupaya and ana values:®

Fedly C18le = 1 yetfl gy o ?ﬂwi\‘é\@m& FYPITT Sh
qgmm :sy%lbll@ﬂq\l«mtsﬁ\\*ﬂl’ﬂ'r’mﬂT‘W

4.4 Placeholder Mark

¢  NORTH INDIAN PLACEHOLDER MARK

Description The placeholder mark is used to mark the absence of a unit when writing currencies. It ap-
pears in written and printed texts, primarily in Maharashtra, where it is known as alr (JATEAT). It is commonly
used in the Modi script and appears in Peshwa records of the Maratha dynasty from at least the 16th century
CE (see Figure 26). The placeholder mark appears in Devanagari metal fonts such as Nirnaya-Sagar Pica
No. 1 (Figure 27), Monotype Devanagari (Figure 28), and Vijapure Devanagari.’

Properties The placeholder mark belongs to the Unicode general category “Symbol, Other” (So). Itis a
non-combining and precomposed letter. It has a bidirectional value of “Left-to-Right” (L).

Orthography The placeholder mark is reserved for marking the absence of intermediate units, such as
the pavalf (paisa) unit. For example, the notation 2¢ = represents the value “2 rupaya, 2 ana,” where the
placeholder mark indicates “0 pavali” (see Figure 18). The mark would not be used to denote the absence
of larger units when the currency value consists only of a smaller unit, eg. “1 paval?”” would not be written
as ¢, where the placeholder mark indicates “O rupaya.”

Variants The placeholder mark has historical variants in Maharashtra and Gujarat, which may reflect
forms used in Modi (see Figure 19). The form that appears in Devanagari metal fonts is proposed here as
the modern standard form.

4.5 Currency Sign

J NORTH INDIAN RUPEE MARK

Description The NORTH INDIAN RUPEE MARK was a standard and common sign for writing currency no-
tations. The sign appears in both written and printed materials. The rupee mark is not mandatory in the
writing of currencies, but it is generally used. When not used, the different currency units are distinguish-
able through the method of writing the units. The semantics of the north Indian rupee mark are similar to
the Bengali rupee mark, which is encoded in the Bengali block as \ U+09F2 BENGALI RUPEE MARK. The
Bengali rupee mark belongs to a system of notation used in eastern India and is not used in north India (see
section 6.2 for further details).

9Naik, 1971: 330.
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Properties The currency sign belongs to the Unicode general category “Symbol, Currency” (Sc) and is a
non-combining sign. Like all other currency signs encoded in the standard, the NORTH INDIAN RUPEE MARK

has a bidirectional value of “European Number Terminator” (ET).

It is not a subtending character; its left-ward downstroke does not extend to the width of the entire numeric
sequence that is it written after. It typically extends beneath the digit it is immediately written after: 43%)
not ¥3% ). In written materials, the length of the left-ward stroke may extend to the right margin of the
numeric sequence to which the sign is applied, but this is a swash attribute. The mark is given a fixed-length
here for purposes of standardizing the sign.

Currency Notation The north Indian currency system is traditionally based on the unit of the rupaya
(®9HT), normally Anglicized as “rupee.” The rupaya is comprised of smaller units called the ana (JAT-T);
there are 16 and in 1 rupaya. The ana consists of smaller units called the par (9TS); there are 12 parf in 1
ana. The manner of writing these values is as follows:

* The rupaya is indicated with digits and is always written before the rupee mark: 3) = 3 rupaya.

e The ana is written using fractions and is always written before the rupee mark (see Figure 2):

lana ~) Sana 17) 9ana I1-) 13ana  -)
2ana =) 6ana 19) 10 ana 1=9) 14 ana n=)
3ana Z) 7Tana 12) 11ana 2) 15 ana ns)
4ana ) 8ana ) 12ana Y 1 rupaya 9)
lana ~) Sana 17) 9ana 19 13ana  W7)
2ana =) 6ana 19) 10ana =3) 14 ana n=)
3ana 2 7ana 12) 11ana W2 15 ana nz)
4ana ) 8ana ) 12ana ) 1 rupaya 2

* The methods of writing par differ by region. It is, however, always written after the rupee mark. In
one method, the par is written using a combination of digits and fractions, in another, the par is written
using only fractions. Each quarter par is marked with a quarter fraction.

The first method, where mixed values are obtained by writing either the digit one or the digit two after
the appropriate quarter fraction:

1 pat )? 4 par )V 7 par Ju9 10 par )9
2par )R 5par )R 8 par JIR 11 par )R
3par ) 6 par )l 9 par )i lana -)
1 pat )9 4 par  )1? 7 par N9 10 par w9
2par )R 5par )R 8 par I 11 par )R
3par )l 6 par )l 9 par )l lana )

The second method, where fractions are used for all values (see Figure 24):

1 par )~ 4par )~ 7 par Ju~ 10 par )i~
2pat )= Spat JIF 8 par JI= 11 par Jn=
3patr ) 6pat I 9 pat lana -)

* There are regional methods of grouping ana and par into intermediate units. Throughout north India,
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there is a unit called the paisa (¥8T), which comprises each quarter par.'” Thus, ) =1 paisa (or, 3
pan); I =2 paisa (or, 6 par); JI =3 paisa (or, 9 pai); 4 paisa = 1 ana.

In Maharashtra, there is an intermediate unit called the pavali (TaeT), which comprises 4 ana. There
are 4 pavali in 1 rupaya."!

Thus, the notation \917)IR represents 7 rupaya, 5 anda, and 5 pai” or 7 rupaya, 5 and, and 1 paisa, and 2

—==—9)

par.

Variants In many printed texts, the Latin ) U+0029 RIGHT PARENTHESIS is used as a substitute for the
rupee mark, often because the correct glyph is absent from the font. It is a variant form of the rupee mark,
not an independent or script-specific mark. The practice of using the right-parenthesis is evidenced in
texts printed in Devanagari (Figure 6) and Gurmukhi (Figure 7). The figures show parentheses used in the
appropriate manner as well as the use of the right-parenthesis to denote the rupee mark. A comparison of
the right-parenthesis with the rupee mark in the given excerpts indicates that the parenthesis used in both
contexts is the same character. Figure 25 shows printed text with the rupee mark as it should appear and as
it is proposed here.

Modern Notation India abandoned the currency system based on the ana in favor of a decimal system
in 1957. Since then, the use of the NORTH INDIAN RUPEE MARK and fractions has diminished. Nowadays,
currency is written using digits. The rupee mark has been replaced with the abbreviation ‘Rs.” U+20A8
RUPEE SIGN (‘Re.” is used for a single rupee) is the common sign of writing currency. It appears in Indic
scripts as the syllable ru, which is an abbreviation of rupaya; for example Devanagari €. Rupee signs for
Bengali, Gujarati, and Tamil are already encoded in the Universal Character Set: b U+09F3 BENGALI RUPEE
SIGN, 3o U+0AF1 GUJARATI RUPEE SIGN, and @ U+0BF9 TAMIL RUPEE SIGN. Another method is to write

rupaya and paisa using a slash °/’ to separate the units; for example “13 rupaya and 67 paisa@’ is written
“93/%\9.” Whole rupee units are marked using ‘/-’, such as 9e/- for one-hundred rupees.

4.6 Weight Mark

j NORTH INDIAN WEIGHT MARK

Description The NORTH INDIAN WEIGHT SIGN was used for writing weight notations. This sign appears in
both written and printed materials. The weight sign is not mandatory. Weight values are written without the
mark and different units are identifiable by the method of writing them. The weight sign has been included in
sets of Devanagari metal type, such as Nirnaya-Sagar Pica No. 1 (see figure 27) and Monotype Devanagari
(see figure 28). An example of the sign in a document typeset in Devanagari is given in Figure 25.

Properties The weight sign belongs to the Unicode general category “Symbol, Other” (So). It is a non-
combining and precomposed sign. Although used for writing weight values, it functions like currency marks.
It may be given the bidirectional value of “European Number Terminator” (ET) or “Other Neutrals” (ON).

The weight sign is not a subtending character, that is, it does not extend left-ward to the width of the numeric
sequence that is it written after. It typically extends beneath the digit it is immediately written after: 4 3%&f
not ¥3% _{. In written materials, the length of the left-ward stroke may extend to the left margin of the
numeric sequence to which the sign is applied, but this is a swash attribute. The mark is given a fixed-length
here for purposes of standardizing the sign.

1%In British grammars, paf is called “pie’ (and its plural ‘pies’) and paisa is referred to as ‘pice.
"Darby, 1915: 105.
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Weight Notation The writing of weights follows a principle similar to that of writing currency, with a
mixture of digits and fractions to indicate different units.

The traditional north Indian system of weight is based on the man (HT), which is equal to roughly 40
kilograms. One man is equal to 40 ser (87), and one ser is equal to 16 chatamk (FeT®). The manner of
writing these values is as follows:

* The man is always indicated using digits and is written to the left of the NORTH INDIAN WEIGHT SIGN:
2 =5 man.

e The ser is written with a combination of digits and fractions. Quarter fractions are used to mark the
tens unit and are written to the left of the weight sign (see Figure 25):

1 ser 9 11 ser 159 21 ser 159 31 ser If9
2ser SR 12 ser IR 22 ser WY 32 ser SR
3ser 3 13 ser 1f3 23 ser \f3 32 ser IS3
4 ser S¥ 14 ser IS¢ 24 ser WS¢ 32 ser WS¢
Sser S¥ 15 ser 1f4 25 ser ¥ 32 ser WS4
6 ser f% 16 ser If% 26 ser \f% 32 ser %
7ser $\9 17 ser 15\9 27 ser US\9 32 ser S\9
8ser St 18 ser V& 28 ser Wt 32 ser Wt
9ser J° 19 ser I§° 29 ser WJ? 39 ser WS
10 ser If 20 ser WS 30 ser S 1 man 9%

There is regional variation in the position of the NORTH INDIAN WEIGHT SIGN in the writing of ser.
In addition to the method shown above, another method is to write the entire ser value to right of the
weight sign:

1 ser 9 11 ser 19 21 ser 19 31 ser 9
2ser SR 12 ser IR 22 ser JIR 32 ser _fWIR
3ser 3 13 ser 13 23 ser SI3 32 ser I3
4 ser f¥ 14 ser ¢ 24 ser S\¢ 32 ser SWi¢
Sser _J4 15 ser 14 25 ser ¥ 32 ser Sy
6 ser f% 16 ser 1% 26 ser Sl% 32 ser Slig
7ser $\9 17 ser S1\9 27 ser  SII\9 32 ser Sl\9
8 ser St 18 ser St 28 ser St 32 ser Slig
9 ser S 19 ser 1% 29 ser Sle 39 ser _flI?
10 ser {1 20 ser S 30 ser 1 man 9%

* The chatamk unit is written only with fractions and is written to the right of the weight mark:

1 chatamk S~ 5 chatamk S\~ 9 chatamk S\~ 13 chatamk i~
2 chatamk = 6 chatamk 1= 10 chatamk 1= 14 chatamk =
3 chatamk Sz 7 chatamk f\= 11 chatamk Sz 15 chatamk =
4 chatamk e 8 chatamk _fllo 12 chatamk e 1 ser 9

In some cases, quarter units are marked with the NORTH INDIAN QUARTER MARK, as shown in Figure
1. Figure 25, on the other hand, illustrates the writing of chatamk units without the quarter mark.

Variants The proposed shape of f is based on the metal type shown in Figure 28 and the example of the
sign shown in Figure 25. Other texts show stylistic variation in the shape of the weight sign. In the specimen
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below, Grierson illustrates the writing of chatamk values using the sign ¢, which is semantically identical to
the proposed :!?

Chhatiiks$ =1, §% 2, §% 3, 5L 4 V5 6 SLZ~7 5U0 5 SN 9 WO

Grierson’s example of ser notation uses the sign & :?
Sers (R 2, 622 @ 3, @rg(g‘q 5 6¢.6 @ AN NCZQUIER Y 291U 20 Rsa

This sign appears visually distinct from _{, but semantically identical to the proposed sign, as illustrated in
Figure 25. For this reason, & is considered here as a variant of_§ (see 5 for further discussion).

Homoglyphs The weight sign slightly resembles S U+093D DEVANAGARI SIGN AVAGRAHA and it is some-
times indicated by the avagraha in printed texts when the correct glyph is absent from the given font (see
Figure 21).

S Signs Not Proposed

5.1 Weight Marks

Grierson shows the use of two signs for writing weight values. These are the signs $ and & (see Figure 1
and below). The chatamk values are written with §, which is a variant of the proposed weight mark _f:'4

(hhatisks§ =1, §% 2, 5% 5, SL0 4,507 6 SV~ 6U0 5, SU g SO

In examples of ser values, Grierson shows the sign &:13
Sers (R 2, 622 @ 3, @rg(g‘q 5 6¢.6 @ AN NCZQUIER Y 291U 20 Rsa

The sign G is visually distinct from _f, but the specimens indicate that they are semantically identical. It
may be considered a cursive or swash variant of _{, where the left-bound stroke of G curves upwards and
over the body of the sign. Grierson’s § is problematic because it is used only for writing & values, while $
is used for writing chatamk values. Moreover, the shape of & in Grierson is uniform and distinct from §. It
is, therefore, possible that G is a unique sign for writing ser notation. Scholberg, however, uses the single
sign _{ for both ser and chatamk (see Figure 25). Moreover, while the method of writing weights differ in
Grierson and Scholberg, the meaning of the signs and the representative notations are clear. Nevertheless,
not enough is known at this time to determine whether G is a stylistic variation of _§ or an independent sign.
It is, therefore, not proposed for encoding and assumed to be semantically identical to the proposed weight
mark.

2Grierson, 1899: Plate IV.
3Grierson, 1899: Plate IV.
"“Grierson, 1899: Plate IV.
SGrierson, 1899: Plate IV.

10
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5.2 Measures Marks

Grierson shows two si
$ and %, respectively:

Forms of kattha in Grierson:

gns used for writing the measurement values kattha (:gT) and dhiir (47). These are

16

Hatthis§9 1, S22, S35 S¥% 104 186 lo n Woss

Forms of dhiir in Grierson:

17

Dhars 559 1, $52. % 5533 55y 2 SS9 50 o SSIA 7 S500 1 55U 1 S50z

Figure 21 shows the use of avagraha to write measures.

There is insufficient in

formation to determine whether ¢ is an independent sign for the kattha unit, or if it is

a graphical variant of the chatamk sign $ shown in Grierson. If the latter case, then it should be unified with

the proposed _f.

The sign for the dhiir unit, ¢, appears graphically distinct from _{. However, it is unclear whether the sign
is an independent sign or a composite character created by writing the kattha sign ¢ twice. It is, therefore,
not being proposed for encoding at this time.

Measures Notation
(®ZT), and one kattha

The system of measure is based on the bigha (FTET). One bigha is equal to 20 kattha
is equal to 20 dhiir (I7).

* The bigha is always indicated using digits. There is no unit sign for the bigha.

 The kattha is written with a combination of digits and fractions. It is noted with the sign $. Fractions
are used to mark every quarter unit and are further indicated by the NORTH INDIAN QUARTER MARK:

$lo = five kattha.

1 kattha
2 kattha
3 kattha
4 kattha
5 kattha

e The dhiir is also

Other values are indicated with digits: $¢ = four kattha; $19 = eleven kattha.

§9 6 kattha $19 11 kattha 519 16 kattha $\9
2 7 kattha  $12 12 kattha  $I1= 17 kattha SR
3 8 kattha 413 13 kattha I3 18 kartha $Wi3
11 O kattha $\¢ 14 kattha s\¢ 19 kattha s\¢
Slo 10 kattha $\e 15 kattha $\lle 1 bigha 9

written with a combination of digits and fractions, identical to the form for the kattha.

It is noted with the sign $.

1 dhiir
2 dhiir
3 dhir
4 dhir
5 dhar

%9 6 dhiir  $19 11 dhir 019 16 dhar ~ $19
%2 7 dhiar  $1R 12 dhar ~ $1R 17 dhir 1R
%3 8 dhir %13 13 dhar  $13 18 dhar 13
¢ 9 dhir ¢ 14 dhar ¢ 19 dhar s
L 10 dhar ~ $lle 15 dhar e 1 kattha 9

* Thus, an amount consisting of 13 bigha, 17 kattha, and 5 dhiir is written 935112%¢1=.

16Grielrson, 1899: Plate
7Grierson, 1899: Plate

Iv.
Iv.

11
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6 Relationship to Other Indian Notation Systems

6.1 Gujarati Fractions

In 2004, the Government of India presented a proposal (L2/04-358) seeking to encode the fractions one-
quarter (1), one-half (1), and three-quarters (lll) as part of the Gujarati block under the names GUJARATI SIGN
PAO, GUJARATI SIGN AADHO, and GUJARATI SIGN PONO, respectively. The proposal provided an excerpt from
a Gujarati newspaper that illustrated the use of fractions in modern Gujarati orthography to denote time
(see Figure 29). In his response to the proposal, Eric Muller wrote that the fractions are also used to write
quantities than other time.'® Indeed, as is shown in the present proposal, the fractions are used to write
currency, weight, measure, and time values. The use of fractions to denote time is not a practice unique to
Gujarati; fractions are also used to denote time in Hindi written in the Devanagari script (see Figure 22 and
Figure 23).

The signs proposed by the Government of India — GUJARATI SIGN PAO, GUJARATI SIGN ADDHO, and GUJARATI
SIGN PONO — are identical to those proposed here — NORTH INDIAN FRACTION ONE QUARTER, NORTH IN-
DIAN FRACTION ONE QUARTER, and NORTH INDIAN FRACTION THREE QUARTERS — respectively. Therefore,
the three Gujarati fractions should not be encoded separately in the Gujarati block, but should be unified
with the signs proposed here and the code charts commented to reference the regional equivalences. More-
over, the uniform structure and semantics of fractions in Devanagari and Gujarati scripts further support the
recommendation that such accounting signs be encoded in a script-independent block suitable for use in all
Indic scripts as necessary.

6.2 Bengali Currency Signs

Besides the north Indian accounting system, there exists an equally complete system in Bengal as well."”
Bengali has several script-specific signs for currency notation, which are already encoded in the UCS:

U+09F2 BENGALI RUPEE MARK

U+09F3 BENGALI RUPEE SIGN

U+09F4 BENGALI CURRENCY NUMERATOR ONE

U+09F5 BENGALI CURRENCY NUMERATOR TWO

U+09F6 BENGALI CURRENCY NUMERATOR THREE

1 U+09F7 BENGALI CURRENCY NUMERATOR FOUR

U U+09F8 BENGALI CURRENCY NUMERATOR ONE LESS THAN THE DENOMINATOR
° U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN

e o

A brief discussion of Bengali currency notation is made here for purposes of illustrating the differences
between it and the north Indian system.

"*Muller, 2004.
%A comprehensive description of the Bengali accounting system and its accompanying notation is given by Nathaniel Brassey
Halhed in his A Grammar of the Bengal Language (Hoogly, Bengal, 1778: 166-177).

12
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e Similar to the north Indian system, the Bengali system has the units rupaya (=) [or taka (DIF)],
ana (1A, and par (7).

 The rupaya unit is marked with \ U+09F2 BENGALI RUPEE MARK. It is written after the rupaya value:
AN = “7 rupaya.”

* The ana unit is marked with = U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN. It is written
after the ana value. Currency enumerators, not fractions, are used to denote quarter and mixed values:

1 ana /o 5 ana 1 /e 9 ana 11 /e 13 ana /e
2ana o~ 6 ana 1e° 10 ana 11o° 14 ana %
3ana ¢ 7ana 1 11 ana 11 15 ana n ge
4ana e 8ana 1l 12 ana ne 1 rupaya N

This system differs from north Indian notation, in which the ana is always written using fractions:

lana ~) 5ana 17) 9ana 17) 13ana W17)
2ana =) 6ana 19) 10ana =) 14 ana =)
3ana z) 7ana 12 11ana 2 15ana W12)
4ana ) 8ana ) 12 ana Y 1 rupaya 9)

* There is a unit sign for par (<), which is not encoded in the UCS. It is no longer used and appears
to be rare; the present author has seen the Bengali par mark in only one printed specimen, which is
shown in Figure 31. In the specimen, the Bengali par unit is based on 20 par in 1 ana. The par value
is written using digits and is always written after the par mark:

lpat & 6par o 11 par &S 16 pat Y
2pat R Tpat A 12 pat &R 17 pat  &A
3par <O 8par & 13 pat GO 18 pat &b
4 par <8 9par 14 par &8 19 par &S
Spat (& 10 par GO 15 pat &G 1 ana /-

In the north Indian system, there are 12 par (4T%) in 1 ana. The par is written using a combination of
digits and fractions and is also always written after the ana mark. Each quarter par is marked with a
quarter fraction. Mixed values are obtained by writing either the digit one or the digit two after the
appropriate quarter fraction:

1 par )~ 4pat )~ 7 par Ju~ 10 par )i~
2pat )= Spat JIF 8 par JI= 11 par Jn=
3pat ) 6pat )l 9 pat lana -)

Only one currency sign is used when multiple units are written. This sign is typically the sign for the
smallest unit. When rupaya and ana values are written together, the Bengali rupee mark is dropped
and only the ana mark is used: “15 rupaya and 3 ana” is written as >@%°, not as S@~\&° or S\ ¥.
When rupaya, ana, and par are written together, only the par mark is used: “27 rupaya, 6 ana, and 5
par” is correctly written as 9l /<.

While the accounting notation system of Bengali is different from the north Indian system, the fractions
one-quarter (1), one-half (), and three-quarters (lll) are used in the Bengali script when writing conversions
of the Bengali currency system to the north Indian (see Figure 31). The equivalences between the north
Indian and Bengali methods of indicating fractions are:

®* ~ NORTH INDIAN FRACTION ONE SIXTEENTH = / U+09F4 BENGALI CURRENCY NUMERATOR ONE

13
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* = NORTH INDIAN FRACTION ONE EIGHTH = ¢ U+09F5 BENGALI CURRENCY NUMERATOR TWO

* Z NORTH INDIAN FRACTION THREE SIXTEENTHS = & U+09F6 BENGALI CURRENCY NUMERATOR THREE

* | NORTH INDIAN FRACTION ONE QUARTER =| U+09F7 BENGALI CURRENCY NUMERATOR FOUR

* || NORTH INDIAN FRACTION ONE HALF is produced by writing | U+09F7 BENGALI CURRENCY NUMERATOR FOUR
twice

* |l NORTH INDIAN FRACTION THREE QUARTERS = 1 U+09F8 BENGALI CURRENCY NUMERATOR ONE LESS THAN
THE DENOMINATOR

6.3 Malayalam Fractions and Letter-Numerals

Numerical notation in South Indian scripts is represented through the the decimal system (arigapalli) and an
alphabetic system (aksarapalli). The decimal system corresponds to the Arabic digits, while the alphabetic
system uses the letters of a script to represent numbers. N. Ganesan submitted a proposal (L.2/06-260) to
encode Malayalam fractions and letter-numerals in the UCS within a block named “South Indian Supple-
ment.” The manner of representing numerical notation in Malayalam differs significantly from the North
Indian scripts. For example, 0 U+0D28 MALAYALAM LETTER NA represents ‘1’. Malayalam fractions are
also written in a fashion entirely distinct from the north Indian method. See Figure 34 and Figure 35.

6.4 Raqm Digits

The name <raqm> ragm is an Arabic word meaning to write. It is used in Urdu for the keeping of accounts.
In Ragm, there are distinct signs for the digits 1-9, 10-90, 100-900, 1,000-9,000, and 10,000—90,000. The
digit 1 is written,a.\s,2isl.<z,s, 3is e, etc; 10is ae, 20 is aue ; 30 is a_, , etc.; 100 is L., 200 is A,
300 is le , etc.; 1,000 is Z_r, 2,000 is < , 3,000 is Z_¢ ; 10,000 is Z_< , 20,000 is *_< , 30,000 is Z_, . A
table of the Ragm digits is shown in Figure 36.

The Raqm digits one through nine are based, for the most part, on the initial letters of the Arabic names for
the numbers. The initial letters are identifiable in the Ragm digits one through nine, but the remainder of the
form is a stylized abbreviation. The primary unit digits have alternate shapes when they are used for writing
mixed units.

Ragm also has four signs for writing fractions and a rupee mark. The fraction % is indicated by the sign —;
the fraction /% by the sign "; the fraction % by the sign =; and a whole by the sign !. The rupee mark is /.
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xx00
.| -
—
o | 2
3| |
4|l
5|
6| -l
7 |-l
g | Il
9| ©
Al &
o)
c| S
D
E
F

Table 1: Glyph chart and character names and properties for the North Indian Accounting Signs.

xx00; NORTH
xX01; NORTH
xx02; NORTH
xx03; NORTH
xX04; NORTH
xx05; NORTH
xx06; NORTH
xX07; NORTH
xx08; NORTH
xx09; NORTH
XX0A; NORTH
xx0B; NORTH
xX0C; NORTH

I NDI AN
| NDI AN
I NDI AN
I NDI AN
| NDI AN
I NDI AN
I NDI AN
| NDI AN
I NDI AN
I NDI AN
| NDI AN
I NDI AN
| NDI AN

Anshuman Pandey

| NDEPENDENT FRACTI ON ONE HALF; No; O; L; 1/ 2; N5 5 5

| NDEPENDENT FRACTI ON THREE QUARTERS; No; O; L;;;;3/4;N;;;;;
QUARTER MARK; So; O; L; 55 N5y

PLACEHOLDER MARK; So; O; L; ;N ;s

RUPEE MARK; Sc; O; ET; 5555 N5

VEEI GHT MARK; So; O; ET; ;5 N ;s
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Prare IV.
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_Ijam, Q”] Ydnds, \YY ¢dnds, llj,am, WY 72 dnds, 3)12.1. @\I&j&&_mg
The modes (oy“wn’tz}zj}?m Wﬂ'ill/ a%"mécﬁ&bu{s
WEeisHT.

ChhatdsiksS —1, §% 2 $% 8 5004 = 6 SLP-7 5U0 5, U 5 GWOr

Sors @ 1, G v G 5 Goma 5 Gt 697 Bins Gw 10 10, Wl 2000

Q’-oll':'- IME [0S 10 Ghitks.

AREA.

Dhars $59 1, §52_ 2. 859 3. 557 # - §510 5 6 6, SSIA_7 5500 5 55U 1 S50
Hatthas§ 9 1. 52 2, §% 5 SU 4 195 ¢s U Io,l We 75

UG 10 Bighds. 16 Kes. 6Dhurs.

Figure 1: Currency, weights, and measures signs that appear in Kaithi documents (from Grierson,
1899: Plate IV).
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The leading feature in Indian arithmetic being the division by four, the signs
for fractions are adapted thereto. The rupee is divided into 4 X 4 = 16, parts called
and, which are thus designated (units of all kinds are also thus divided) —

1 and or % ” 9 dnrds i’y
.. g .

Sl oo
el sy
6 ands 1%y 14 dnds W)
v D Oue e 5

Figure 2: System of notating currency in Kaithi using fractions and the currency symbol (from
Grierson, 1903b: 9). Compare to fractional forms given in figure 1.

¥, 918 .

qre oty 1E:CARESEILTIEIEY
AX 1= 2 AW FTHT UXell=-lle Ay A 28 wF P el
AX 2= ¥ AgAR ER i AXAlle=1 A A Ay ¥ W
ax 3= % Aaflw ¥ 5w & ax-l=1 dd 288 @ 7w de
Ax ¥y= ¢ Az A ¥ PF A ¥Xle= AR 2AE A TR AW g
AX u=tle AU R4 ¥ G @S WXCll=20) Wi gl afE R e
AX t=12 A WsUR ¥ RN EXelb=3 9 o e agl fasd diq
AX =1y R AL TAIDM  0xXell=3)] ud 219 WA @@ G arda

Ax ¢=1% AU A0 FAHF B (Xll=y @ AFAR AR FE AR
AIX =% Add AR T 73 137 Xl =y Al 248 AR AF 5 aRar
iXte=e Agddlr  FIRAHT o=y A AU . @ A gl

TR AS ORI

Q0w E{E U A e Al A RN
A Al a7gi, faeAr U el Q2 A = S
Al el g il Nt gEmEE Al epse TEvida

Figure 3: Excerpt from a Gujarati-Marathi dictionary showing the forms of regular and independent
fractions in Gujarati and Devanagari (from Dharmadhikari, 1967: 436.

The numerical signs in Gujarati are: 9, 2, 3, ¥,
Y% 9, ¢ ¥, 0, =1, 2 3, &. Fractions are
written thus:—3 = ol; 3 = oll; $=olll; as 13 =19ll;

31 = 3Ll

Figure 4: An excerpt from a Gujarati grammar showing the writing of fractions after a zero (from
Tisdall, 1961: 86).
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. @w:@n s W(ﬁji‘s”%’“}’“ : T
e N
Hesssssecssseis | | ] ecrommonadsg
e L P
Jusuussuns § | 4 |$aa0000w0s| § L
ﬂ@«?%ﬂ(}ffﬂ@ﬁﬁ?@ - ia.»;;}v..-s-‘:.%wf*do g ]j
Fhavamimlawmnan | & ;~'5*3\‘3\'5\’5\3F%\‘_‘l ¥ 4—7
Q&qqqamé} & »-:,7. (Cseeef§CEs 66 i ("
995999959359 | T | f [R6EEREREEE| = | A}
| BRI R R F ) A S0 1o s0tetastotate T g1
CeesERYRTVCY| 7 | B AR AW
$EEETE68566S| 1 i;’? S bt fawr Ly
[ssssssssssascss]g | 2) O PR i g
VIVSVIBBVY | 7 | 4% j{ _\\f;u :'?’;g ‘;\\:.::);ﬂ |
DD MAWRRANY | T bt NE- TR ANT- 1 N T D
ol 'g; ,3? N3 \‘%9" ‘75’“ wan
2t [ dou | e | o
8LR6ELEEECY T | Vg g [ iy
AN T | 272 AR U N U UL
v‘?“é“’““‘m"@ ? %f_‘ jf:c ’ \g::: :\;:?:::; \_:_\:);:ts :
v i | g sg: ROWNE I Hg ﬁ‘f"
.*MMW‘*“M"‘-"W’PEF o’ ééﬂi gut \\3\;;:53 EN
geeeeseeane) ¥ 1IN [ | W |\
mn»:qwmawré ki égﬁ ! 33 wer, |ovEs ||

Anshuman Pandey

Figure 5: A specimen showing the use of fractions and the currency symbol to write ana and par
in the Mahajani script (from Mahdjanisarahissaavvalavadoyama: 12).

19



0¢

T % FAT T+ 22 A

IRF ARA TR
) HAZIAT WTo 2o ( TAHIT ) R¥) | qeaf wio o 3)
@ffam fia BIR AW A )RR g wie o (afes) W) | v 1=)
Afew m-aﬁa # M 2) Aagrraa ‘sAady dega 1% R¥) | weammagf wo o (7€) W)
A 7 it ot = M) HAZITAT ‘FloH1 S 11 38) | HRTHIT GH Wo Ao 13}
Ew weawen fen A AT ) VI gIAERT Wiodlo 2) | (FOIWEFA) FRFA Ao Fo
i e : ot e 3) SRR WToFo TATHT 3%) (|wgoT ) )
¥z et | iR i | ot 3z 2) dNTETRIg Wio o WEGW  38%) | gAiEAIEAT AT Fo %)
3 it off T o) AAZTSAFT TATAY Ao o W) | q7gyguw q@ ( @y ) %)
e £ i [ @ ] ot fraam &) TIHF GRS qTo o R) | arpggUln ‘Sawed Wo e §M)
S, i, s A 2), 20 sﬂa‘g‘aﬂﬁu THAN Z) | qma= o o %)
BN A i Faa 21) g g z) | feaR i Ao )
: N RregTa qw ; 23 mf@qmn:maaﬁ e A;é‘ro dg
HIAFFUHTAN qTo o FHATIFAA Wio Zlo R
HHF Hﬁg—(q AETH T Feguga UFaLfgon Ty (afemana A% ) wegu 3)
S— AP S—-— 3) WIS ST %o) | AT Wie &o E’"{fﬁ 3
RO 3,3,3 W oAt &l HGEE 21),2),210) Afechia e e fto z) | AT Hewandl qur e Ao
HEAHniar o T ) FERAIATH (€ Yoo) 2) L R )
st [ Sat 31 A mea | A ] ) AT A ¥) | gREE e dlo Tl %)
TER ST feEaT it sty ) A we do 8) | TS Y
i ) RFFHICEAT HTo Fo %) | TEFALAF ] 3) _
! araafagE e o ) | Al sgfaal (REs-ugig )
Fhrr gg S | b AT gfwe Q) | SRR WA <)
- - o ;ﬂg"}gn:[qéur "o Ao n) | saafsen (=%1) t0) &o I
ST, 9aT, gEgw wet frefeam, e (@d= fred §)

“afteq-gEEET FE F I8 T SN aR

9F901 DAL/OSI JO [ 2uvjgd u1 susi§ SununodIy uvipuj yrioN apodus oj jpsodoid

Figure 6: Pricelist for books showing the use of the rupee mark.
Digits and fractions are used to denote rupee and ana values.

Figure 7: Pricelist for books showing the use of the rupee mark.
Digits and fractions are used to denote rupee and ana values.
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WERN Aidasa
e AFICET

T TAEANS FEIEATHE SR/ : L B ETE Teu s B UG

o S | B A b
qudia g AaommE 7 ks : hd
gawl-fgf-aia sisafroiine-fifgn |
RRAATGAR-Ha(1 =3 AsQuaie-aRa 1

I W9

%»

avarg fagfasraa—
qftga-SruRATEngA-asEar

sfifFgaaagel ‘s’
( fifaes, ANaTEd-de5-TRT TR 0HA )
ITFINTH: TRETEFRT—

Fo TTTEIFT AT, T MAEFT, T ¢ e sifanmegme Refaasd oy
e fefes 7 e oo, TR

faacomat

. RRIAH
* AT AT

dio o ¥ FA@H!
e ol ®. (=mem )
RGO~

i Gt Y, = N
Figure 8: Title page showing the use of Roee } TR

fractions to denote price. The abbrevia-
tion for the word rupaya in Devanagari is Figure 9: Title page showing the use of the
used in place of the rupee mark. rupee mark and fractions to denote price.

Figure 10: The wuse of the ru-
pee mark in  Devanagari  text

(Mahdjanisarahissaavvalavadoyama:
49).
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‘g

N
g
k¢
P
z

kel | n:eunz

T i iy A9

85t (ufost Jars gz foures y@u few)

Byz—

fars? gims fifw a9

YIS YO LS WS LA IR

Ol

yaIEa 3 fusz e y3-

13 YSBIAHSA

11/3287 fed) die svarg, f¥a16

Figure 11: Title page showing the use of the rupee mark and fractions
to denote price in the Gurmukhi script. Here both the rupee mark and
the abbreviation for rupee are printed.

were] § 991 Wl 3T U BS adus § B R YA <F
3% HAEdl § IWR-IHI 9T AA Sinii I @ fea
Fam (t‘na) fufsnir | 8§ 33 waz 3 fex 8 331
2ot wr #3it 1 ug T T we fuss T aes
feg w1y feg A3 &1 39, 3 g feai fus” fex 3 wid’
gis w3 €&t € R waa st ¥fdes fAw H @
wifgeard v Hupes iy # § 71 gered | fast 3
73] fanisy 3 HBF{BF 3% uzvsﬂ € Aurfesr ma
q¥3 38 s Tmi 3(¥) A3l gane agLaisia
= @ﬂ B € arma'i foay &1 € 53 a
3 'du Enif 1 3 wiA ¥ {534 W3t
m o5 | fasi feg a €3 “mfos fiiw
33 “grgr mifgy fdw’’ gavdl waai feg
B™ fezfuw 3 arsll 918 3-ai<ini 91 95w fea H g
wigs fiw 7l & od wa 9 9ed] =8 A aredl 9

»3IH 9331 3 H{l Mo usH € Usee

A = mifon fifw 7 §9), 9% gae Uy € e
#W3 ati3 & HAta feg wi®, w3 17 B 3weR
M3 ax¥a § AF) ¥3 W a2 | fegt & oc guR

*fgg wAEd WA 913 &3t fufewr gars 3 yzr &3t Q3L vA
33 fg3sT 3l g3 WE A | Handl wewai T fuwrs 3 T3 fegt
Rt B &5 @ us W3 asw asdwt gt 3t sy
351 w3 usla Weng g FIdet &% 38 I8 HEEd €@ =EA
=t 3fem feg 33 | M3 Wi fag =t Jo fes yeel gt o il

g4 Jfenr g3ail

512

Figure 12: The use of the rupee mark in Gurmukhi text (from Nara,
1973: 512).
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170. In bookkeeping the following symbols are made use of by
the Bunneahs to represent pice, annas, and rupees (3 pies=1 pice,
4 pice=1 anna, 16 annas=1 rupee).

_J ome pice, _Jil two pice, _JIII three pice; —=J one anna,
=) two annas, .= three annas, L four annas, Ay eight annas,
iy twelve annas, =J! five annas and one pice, | =J!! six annas
and two pice, I ZSlIl fifteen annas and three pice ; A one rupee,

Yolly fifty rupees and eight annas; §381=1 six hundred and.

thirty-four rupees ten annas and nine pies.

Figure 13: from Green, 1895: 153

The following illustrate the method of writing down
rupees, annas, and pice :—

For rupees, the number is written with this mark )
after it. 4 ) =5 Rs. ) =2 Rs.

For annas, a small horizontal or oblique stroke

signifies 1 anna, a perpendicular stroke 4 annas, written

in the same way before the mark }J,

Thus = )or .~ )is 1 anna, = )org )is 3 annas,

) is 4 annas, |2 is 6 annas, g ) is 15 annas, etc.

&94T rupee; ATAT anna; @y pice (-3
pies). ¥=Re.1; I)= 4 annas; ~-) =1 anna, )i =
1 pice.

¥ig)l = Rs: 4-7.6; (=)0 = Rs. 1299
=)t = Re. 0-14-3.

I tola (@=7) = 1 rupee weight; 5 tolas =
chhatak (@zf®); 16 chhataks =1 seer (J%) ;
40 seers = 1 maund (&) |

Figure 14: from Vajpeyee, 1946: 24.

Pice are indicated by similar horizontal strokes
written to the right hand of this J. Thus )i} is 2
pice. ) is1 pice. M) is Rs. 2-8-0. g =M is
Rs. 4-10-9,

It should be noticed that, in expressing Indian
money in English, the number of pice is never written,
but the number of pic. Rs, 5-4-3 means 5 rupees, four

annas, 3 pies (i.e., 1 pice), not 3 pice.

Figure 15: Excerpt from a Hindi grammar showing the variant forms of writing fractions (from Greaves, 1921: 423-424).
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55 8% 9HIT-
56 4% TIA.

57 «o gHITH.
98 4¢ HEMEA

50 §R wEerErs.

60 go Tz,

61 g% wwaET.
62 &3 FIQE.
63 &3 gz

64 &% =taT.
65 &% qiEE.,
66 gy 9@rEL.
67 R @Ige.
63 &< IIWL.

€9 1R wEHTTAT.

70 &e gHI.
71 en wHRIEFAT.

10,000 9e,000 FE[ AT,
1,00,000 Y,00,000 FH[,

A- 1.
A1 3T
A GrHRT.
W) |qEAT
U T,
U qrTE -
- 3 FITE.
U e

e L e a1 IS [

[T SR e ™)

These numerals generally. take 311 in the crude form,
but &7, &7 and 71T are changed to 37, faZi, and &,
anid when they refer to persons they assume &%, ¥,

~3
Ha

T =~

[ColLS BILS N BEN
< o

81

~I . Qo :i! :J

7

¢ €0 )

93 FTFAT.
83 ST,
o Ty=ETEHT.
9% GHITAC,
S% FrEAT.
S8 GEATIwT,
8¢ zgEAT.
S} TFOTTHT.
<o .

4 TFATHL .
€3 ERIT.
<3 sraaEy.
€¥ =r=aryEty,
€% T
<% T|IFIT.

&8 gEATa.
¢ STEraE.

A

Lrarti.ns.

LSl IS
IR CIGIGH

IR ELIGE
3N FrFAHIT.
21 AT
¥il FIEHIT
HUEIEEEicE

89

91
92
93
94
95
06
07
98
99
100
101
102
200

3u0

wlH

4R TEITFT,
Qo FETE.

%% gFFroUrT,
8] YTI9T.
R3 SHTOT.
RY =Hr=roory.
% F519977.
R% H{IOTT.
%S gATooTT.

. R¢ SEHOUT.

?‘ou

_] =[O,
AT

109 TR TH.

]

o% TFRE I,

oo =T,

3eo
1,000 9,000 FHIT.
10,00,000 90,00,000 3T B1F.
1,00,00,000 %,00,00,000 FRIZT.

Qe gk

e~ L ) =

A

Jiear.

TR
TREA| A,

; TRTFUTT-

TRITATI.
TR,

THRATATT.
TRATATDT,

T3 TREA.

=i for masculine, -} for feminine, -5 for neuter.

Anshuman Pandey

Figure 16: An excerpt from a Marathi grammar showing the writing of fractions (from Bhide,

1889: 80).
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80 THE ADJECTIVE. [§ 143—

Practional Numbers.

1 LemE
3 AL e, &
2 A, qrgm

14 1. §&4 1,

13 1. Fie.

1 S, TEARFE, QAT
2% R GG

24 . FEE,

2% . IR, qIIoEH.
31 3l gsaEid,

3% 31l. |IEA.

31 3, FIERER, TISAAW.

§ 143. The uumbers from three and onwards are regularly
denominated, Like gsgidis (81) we have marat (41), g
(5%), and so on. The words gzt and €t prefixed to the cardinal
signify } and § plus, while qigoy prefixed to the cardinal, signifies
1 minus. Thus qigdigra means 2—% (—1%); but @A means
2+% (=2}); @Iaia 3+14 (=81).

§ 144. The fractionals may be reduced still lower in
Mardthl . —

1} of } = } drzam.
2} of § = 3 stef=qig.,

Note—One-eight (1) of a measure is called Fzzi® or FTi¥,

§ 145. The fractionals are thus employed with the aggre-
gate numbers:—

qigorst (100—1 of 100) 75.
geat (10041 of 100) 125.
disst (11 of 100) 150.
qrEdiE=ar (200 —1 of 100) 175,
sqigear (2004 1 of 100) 225.
wg=ar, (24 of 100) 250.

Figure 17: An excerpt from a Marathi grammar showing variant forms of the independent fractions
(from Navalkar, 1925: 80).

25



Proposal to Encode North Indian Accounting Signs in Plane 1 of ISO/IEC 10646 Anshuman Pandey

Then rupees are written full, pavalis with vertical strokes.
annas with horizontal strokes, pice with vertical, and any
remaining pies are written fully; eg. 3 Rupees 10 annas 11
pies is equal to 3 Rupees 2 pavalis, 2 annas, 3 pice and 2 pies
and is written 31 =WR. If any item is omitted, the sign ¢ (31)
is inserted, as R Rupees R annas is R¢= and the sign ¢ means
‘no pavalis;’ But when no rupees are to be written, a zero is
put before the pavali stroke.

In reading these figures only rupees, annas, and pies are
enunciated, the pavalis being counted in the annas and the pice
in the pies, thus 3l =IR/is read & @43 QD HHY AW A4 .

Figure 18: An excerpt from a Marathi grammar showing the writing of the placeholder mark (from
Darby, 1915: 106).

81 f (31f@ S) A maggot which infests grain
and fruit: also a little caterpillar-like creature
found upon leaves. 2 A lane, an alley, a row. 3
The mark = (or, among the Gujarathis, <) plac-
ed in papers of accounts before any fractional
item (of money, measures &c.) indicating the ab-
sence of the integral sum or quantity: corres-
ponding, therefore, with our (j|). 4 A cavity

Figure 19: An excerpt from a Marathi dictionary showing the historical variants of the placeholder
mark (from Molesworth, 1857).

213. A special notation is employed to denote the sub-
divisions of the rupee. It is to be observed that the rupee is
subdivided into sixteen dne, and each dnd again into four
paise. These are denoted as follows :—One paisd, _); two
paise, i ; three paise, Y ; one dnd, =); two dne, =);
three dne, =); four dne, 1) ; eight dne, 1); twelve dne, II).
These, again, are combined, after the following manner:—
Five dne and one paisd, |1=)1; six dne and two paise, 1=\ ;
eleven dne and three paise, =) ; fourteen dne and one paisd,
W=); one rupee, 9); thirty rupees and four dne, 0_1); two
hundred and thirty-five rupees, seven dne and two paise,

WY I=).

Figure 20: from Kellogg, 1893: 147.
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FI-uT : Measures

Proposal to Encode North Indian Accounting Signs in Plane 1 of ISO/IEC 10646

Anshuman Pandey

TIHE : Local arvifass : Metric fafesr : British

uFE wiTw | et e il art g2 uw
femer/8an = 20 gt 3600 3010.058 |.301 32400 .7438
hgl =20 &g 180 150.494 |.01505 1619.9 .03719
gL =16 AT 9 7.525 1.0008 81 .0019
AHT 0.5625 4703 | .00005 5.0625 | .00012
BF 11960 10000 — 10769 2.471
Tehs 4840 4047 4046 43559.93 —

A | FET—2 15113 = TS qTTRr oF= HgT TE W AIRSIR = F [T 9Re F3T a1 4T

|ROT VIII : TABLE VIII
H&Tl : Money
T g (Current coin)—  ZMR/TIST = 100 Irg/34T)
Ui 9= (Obsolate coins)— M = 16 37T AT = 4 91 T = 20 WEN
: GFp = 4 AT U =5 W e = 16 ==
B |TET—RIDRII = Uk 21 TF 3T g TE| 203111 = TH 2 91 371 97 wig |

Figure 21: A table showing the system of measurement and currency used in north Bihar. The
example (A) for writing measurement uses the Devanagari avagraha to represent the NORTH IN-
DIAN WEIGHT MARK, while the example (B) for writing currency uses the Latin right-parenthesis to
represent the NORTH INDIAN RUPEE MARK (from Jha, 1999: 691).

2. Cislice 2. Numerical Figures
o q(2)R T ¥ X & v =(e)e(e)ae 99 .- e
01 1 23 45 6 7 8 8 9 9 10 11 1963

For a quarter of an hour or of a
uziva se znaménka | (srov. § 61,11; rupee, etc., the sign | is used (cf.
§ 157,2): § 61,11; § 157,2):

t=% =% M=% Q=14 QN =13 qul = 1§; ete.

Note. Some figures have alternative
forms. The forms given above in brackets
were rejected by the Devanigarl Script
Reform Conference in Lakhnai, 1953.

Pro ¢tvrthodiny, étvrtrupie‘ apod.

Pozn. Nikteré dislice se pi¥f dvojim
zpusobem. Podoba, ktera je uvedena v za-
vorkach, byla zavrZena konferenci pro
reformu devanagarského pfsma v Lakh-
nau 1953.

Figure 22: Excerpt from a Hindi grammar indicating that fractions are used for time notation (from
Porizka, 1972: 37).
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11. V devanigarském pismé pise
se &tvrt znatkou ! (pro &tvrthodiny,
étvrtrupie ap., srov. § 157,2), pal W,
th étvrti 1l Napt.: QU,13, 9N

L5 U ,18 atd.

11. In the Devanagari script, a
quarter is denoted by the sign { (for
a quarter of an hour or of a rupee,
etc., cf. § 157,2), half by U, three
quarters by 1. E.g.: qV“1¥, 4N
‘1%, QI ‘12, etc.

Figure 23: (Pofizka, 1972: 162).

V. udajich ceny se piSe napf.:

. X,‘oo '('Qo X-oo)
t G2

®. ¥,}0 ,pét rupii 30 novych paisi*

2. Stard mé&nova soustava:

1 rupie (Y947 rup(a)yd m.) = 16 4nd
14n (31'17IT anfi m.) = 4 paisy

1 pais (49T paisd m.) = 3 pﬁi

qr€ pai /. ,paf’

Znalky, kterych se uZivd v devan4-
garském pismé:

i) jedna rupie’

|) ,¢tvrt rupie’ (srov. § 61, 11)
-~} sjeden 4n‘

U ,&tvrt 4nu’ (tj. jeden pais)
)— »jedna paf’

" 'V anglickych textech pi¥f se &islicemi

jen rupie, 4ny a paf:

¥ 4 rupie 8 4nd¢
Rs 4—8—0 (= Rs 4/8/o) [ *° TP
Lz =

Rs 5—14—8 (= Rs 5/14/8)

} ,pét rupii*

Price is written, e.g.:
‘five rupees”

‘five rupees 30 naye paise’.

2. The old coinage system:

1 rupee (Y947 rup(a)yii m.) = 16 annas
1 anna (3TFIT inféi m.) = 4 pice

1 pice aar paisa m) = 3 pies

arf pai f. ‘pie’.

Signs used in the beVanégari Script:

‘one rupee’

‘a quarter of a rupee’ (cf. § 61, 11)
‘one anna’

‘a quarter of an anna’ (i.e., one pice)
‘one pie’,

In English ‘texts, figures are only
used to' denote rupees, annas and pies:

‘4 rupees 8 annas’

} ,5rupii 14 And 8paf* ‘5 rupees 14 annas 8 pies’,

Figure 24: (from Poftizka, 1972: 514).
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NUMERALS, §§62-7 89

et ¥ & afew gg, ‘Nearly a hundred thousand
people were at the fair’.

§65. TF is sometimes used where the English
would use the indefinite article “a’, but more often
it is used when the definite idea of ‘one’ is desired,
as in wF == @A, ‘Bring one spoon’; == @A,
‘Bring a spoon’.

§66. The idea of ‘one or two’ is expressed by &
wF; ‘two or three’ by &1 dF; ‘fifteen or twenty’
by a=z iw; “four or five’ by ai% 1< or by =R ai™;
“five ot ten minutes’ by TF T 9iw fawe, etc.  These
expressions ate as irregular as they are indefinite.

§67. The special notation for keeping accounts is
of intetest to all who go shopping, or who wish
to keep accounts. Note that the rupee is divided
into four ‘four-anna bits’ (st w™), and a =t #AT
into four ‘annas’, and the anna into four ‘pice’.
These are then written as follows:—One pice Ji ;
two pice il ; three pice Jul; one anna j; two
annas =); three annas =j; four annas ; five
annas 1.-); SiX annas 1=); seven annas 1z); eight
annas 1)) ; twelve annas 1y ; fifteen annas =) ; one
rupee ¢. Comibinations are made in this way:—
five annas and one pice ! i; six annas and two
pice 1zjit; seven annas and three pice iz)ui; eleven

90 CONCISE HINDI GRAMMAR

annas and three pice n=zji; two rupees, fourteen
annas and one pice Mi =)t ; seventy-five rupees, ten
annas and three pice wXii=n. Care must be taken
when writing these out in the English notations:
here the full number of annas is written out, and
instead of pice we take account of pies. The pice
must be multiplied by three to get the right num-
ber of pies.

§68. Weights have a similar notation beginning
with one chhatank (gef®). The table of weights
followed in a large part of India is as follows:—
5 tolas (&) equals one chhatank.

4 chhatanks equals one pao (dra).

16 chhatanks equals one seer (¥%).

40 seers equals one maund (W).

(@) The following illustrates the system of
weight notation:—

one chhatank, TF Gaiw 5
2 chhatank, X gEiF $=
3 chhatank, d9 BEiF s=
one pao, TF T b1

1} pao, SEIRIE] St
1} pao, LR IE] Stz
1% pao, oY &Y T =
2 pao, g aE sn

NUMERALS, §§67-9 91
2} pao, T & a1 SN
2} pao, GERICH Sh=
2§ pao, RATIE Stz
3 pao, & ot s
3} pao, FATAR AT SIU-
33 pao, SICESIE A {1 P
3% pao, A FeE =
one seet, TF 8% 52
9 seef, At itd
10 seet, T AT 15
11 seef, =TE WX 152
19 seet, ELIGE S 158
20 seeft, 9 AT 11
21 seet, THhE Y 158
29 seet, I A 15e
30 seef, g AT nis
31 seet, THRATE AT g2
39 seer, ITAEE AT NS
one maund, TF 77 g5

(6) Combinations may be made as follows:—
18 seer, 2 pao and 3 chhatank is i5=n=
2 maund, 25 seer, 3 pao, 1 chhatank is ug¥n-.

§69. The ordinals (Fw&wF) up to ‘sixth’ are

irregular, as follows:—agar or ufgar ‘first’; Faw
‘second’; @y ‘third’; =ter “fourth’; oi=at ‘Afth’;

Figure 25: Excerpts from a Hindi grammar illustrating the writing of currency and weight notation in Devanagari using the currency and weight

signs (from Scholberg, 1940: 8§9-91).

9F901 DAL/OSI JO [ 2uvjgd u1 susi§ SununodIy uvipuj yrioN apodus oj jpsodoid

lopuvg uvwmysuy
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183

il QAR HHE & i TERA dae. g8 wef ashs fegen
FIqT T S FEd A D qreE @ @ iR S SR

T @i ol A 33 aegt R
AT AgE A JEAl Wil aEEiar Mg gee el 12
FEF& oo &
No. 252} [23-5-1796
3 {4 foeFr

pogoll= s aRIE Tl Eeld @l
grEe gaRaE uwsh fRmorsh
AU A UTEEY T a9
soTEgTE BEEE Agaal dey
qfiE fI9 g™ 849 @ JEe
ar an f&dsh wEn fesaaR.
WRoll= AHL FEHAE

Yole= HERT AMG

Yole= AN ergEl I

Yo le= ST UaqUud 9
g

Yols= arel Tfeet

lole= FATET AU

{Roo AW HERM I~
Fte AW
FX i 7Ed.

Ne. 253] [23-5-1796
g 1a few ’
et RmoTht AT giE TR A SeRage s ;
gas B gomd g YA i@,

sfiefg AR Tl @AY Fioweie Jel
3y Fr@Hs agUE ISHER g8 &
2649

Figure 26: An excerpt from Peshwa records in Devanagari transliteration from Modi script showing
the use of the placeholder mark. The currency notation 9ot ¢ = indicates “108 rupaya, 0 pavali,
and 2 ana” (from Sardesai, 1932: 143).
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13

16

16

17
18

19

101
e

Characters for
Matra Combinations
(874 body).

Half letters
(a) Consonants.

Vowel Symbols
full body.

Vowel Symbols (g)
Matra Degree.

Vowel Symbols (b)
Ukar Degree.

Letters *for
conjunects on
Ukar degree.

Conjunct letters
Full body.

Figures.

Punctuation marks
& signg.

Spaces.

Degrees.

DEVANAGARI TYPE SETTING
q
d

q 9
5 T
%
T

2

b4

]

)
1y

oy g
3 #

® muﬁ X:I,w Xy ﬂ]ﬁ
ngy o o B W
& « n

H
N S
a3

W8 g Moy BN ANy 2

X Y

~
-

A\

U'H A I PR I N . I = LTI I R S S

#\
=y

< 4

3 to Pica, 4 to Pica, 6 to Pica, Quad ems 2, 3, 4,
14

10

Anshuman Pandey

337

Total ... 609

= Inferior letters for usc as wkar degrees for conjuncts.

———

Figure 27: A specimen of a Nirnaya-Sagar Devanagari type shows the placeholder mark and the
six fractions. It is likely that the signs for the fractions one quarter and one half serve to indicate
danda and double danda (from Naik, 1971: Table 57, after p.337).
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396 " TYPOGRAPHY OF DEVANAGARI

Vowel-signs, Figures and Conjuncts

' i f f 1 f f t :
6/224  6[225 6147  6[148  T[220  6[149 6[150 6[258 S[261*  5[262%

-

© N 2 ) « o EN e
5/165 5169  5[173%* 5/166 5/170 5[167 51 * 5/238¢
~ ~e A} A0 -~ ~= Bl R ~

5/156 5/157 5[160 5[161 5[158 5/159 - s[162  5[163 _11/472*

- L3 o - > = f ‘ ?
5/151 5/153 5[152 11/472% 5[154 5[155 7/265 5/128 5/126

2

EN LR & % ° ~ e o a~
5/164 5168 5[259% 5[260% 6/310 5/311  S5/175  5[172 5[314%  5[174

R T I - -
7/219 7[124 6[125 5[119 12120 5[121 12/123 12[122 12/130 12/131 12127 6[126
| T 2 ] R 3 ¥ [ Loy ] % o [ ¢ = ]

12/502 /108 1 12/109 11/t10 11fti1 L 12/235 /112 1 12/113 12/114 L [115 12/236

3 % o g -z = .

[12/237 12/116*] 12/117 | 12/118%[12/25+  12/267 12/268 | 12/270 5/264  [351

T 0% = F g - ¢ g
13/91  11/466%:  12[462 10221  10{254  11j233  11[222% 11257

< 3 @ cl 29 g
9/712 /13 8556 11/467% 11/468% 12/93 6/226 6/239%

Space 51U 6/U 8/U 12/0.

351. Monotype Devnagari design in 12 pt. (9 set) is based on Nirnaya-
sagar Pica No. 1 and is not much distinguishable to a common reader.
The larger versions 14 pt. and 16pt. are the enlargements of 12 pt.
design and have no relation to the original Nirnayasagar design of 14 pt.
Great face. In all the three cases the Monotype face is wider as compared
to the height of the letters. Following deficiencies are inherent in the
Monotype Devanagari currently in use :

(1) The Velanti ¥ T and Velanti-rafar f¢ f¢ overhang. They do
not meet the vertibar of the letter i.c. (A1fa=).

(2) The Ukars cast on high-speces do not fit properly, distorting
the look of the letter (Forat).

(3) The Marrasand Ukdrs do not touch the headline and the

Vertibar (/a%, a7 ).

(4) The double matras are too small (#3).
(5) Letter g is disproportionate in height.
(6) Letter =, and conjuncts of g, ¥, T are disproportionate.

&, o, | are wide in set. Letters like & are not available.

Figure 28: Table 61 shows the list of characters available on the Monotype machine for the Mono-
type Devanagari font. The star after the matrix number indicates outside-characters. The Mono-
type Devanagari design is based on Nirnaya-Sagar Pica No. 1. The glyph labeled “7/265” is the
NORTH INDIAN WEIGHT SIGN; “12/118” is the NORTH INDIAN PLACEHOLDER MARK; and “12/266,”
“12/267,” and “12/268” are NORTH INDIAN FRACTION ONE SIXTEENTH, NORTH INDIAN FRACTION
ONE EIGHTH, and NORTH INDIAN FRACTION THREE SIXTEENTHS, respectively. Glyphs for the frac-
tions one quarter, one half, and three quarters are absent, but presumably, might be created through
additive application of the danda (from Naik, 1971: Table 61, after p.396).
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& asken ey
B aﬂ?ﬂ&ﬂ:ﬂc}mﬁ%

: X A 5 .-.. 2% ye N e s
3qre 2qell w &5 : 43
341 L] unqﬁ@ %304, Pyen. ; ! XA -&m

uellst Auiadd] m} %,
gade st | RO ELT g S
olles la RU3I-SI-¢I —

3- 5 el € ol Vill..

515 ol “a !ﬂ e?'z'y&w wdol.... L
(cHanDAN) 1

muitiplex ;

=
5
n
I
~
b2
»
3

Dals Rofz epaflsi

3::&1?{{6:\:‘{'? :::Q i lﬁ\.Fa;:* A gl?ii::' aa::: a8
FOR HOME DELIVERY OF TIGKETS GONTACT ((): 55407 70, 5522787 * Condiion Aosly
gl Sl z&mgail v o], s e, ‘qﬂm gt it i) a5 vl 2 w3,

; 3 . HE&;‘;‘I‘QSI !
AlR- COOLED = - _:-_ sisstel |
W3S 1I-Ell '
R2U1GIE dAgAIDe] 2
w1 iisHer '

g wuiaal SFT wiid] 251 8. )

Figure 29: Annexure II from the proposal submitted by the Government of India to encode Gu-
jarati fractions. The illustration of these characters is an advertizement for movie theaters, and
the fraction characters are used to represent 15 (1), 30 (), or 45 () minutes after the hour. The
times shown for the PAO examples are 12:15, 3:15, 7:15, and 9:15. The times shown for the ADDHO
examples are 3:30, 7:30, and 9:30. The times shown for the PONO example are 12:45, 3:45, 7:45,
and 9:45 (from Government of India, 2004).
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ax WA T AT 8T

W Do/1 |1/ |1/ s‘/)/ Sliay
W o/l | 1o/ | e/ So/ | lilo
U ALY e [sity
)/ DY )| ) s1/ Sy
N AN LY sle/ | $3
AL (3 e |5y
‘ 9 Sllo |S

\P4L lloy | d)7 S |sSo
Do/ | D [ |31 slle/ | S3]0

Anshuman Pandey

Figure 30: An example illustrating the writing of currency — par (4T3, ana (ATT), and taka
(ZTshT) — and weight — kanama (F<THT) and ser (ﬁ'{‘) — in the Maithili script. The rupee mark
used here resembles the right-parenthesis. The U+09F4 BENGALI CURRENCY NUMERATOR ONE,
U+09F5 BENGALI CURRENCY NUMERATOR TWO, and U+09F6 BENGALI CURRENCY NUMERATOR
THREE are used here to write quarter fraction forms of currency. The Maithili form % is used for

the ¥ U+09F6 BENGALI CURRENCY NUMERATOR THREE (from Raya, 1970?: 39).

ST ST 1 R 6 O |

U ¢ Al Qe
r =l
e /de  /ye ofe
DM A =)
IS¢ /e lofo  lg)e
)T e T O T
We Wle Yo 3
mw) w=) mz) )
Sofe Sg/e  Slo Se
=) =) ) )

QAU (¢ QW Je /U
M= i = 7)) =y
Jo lo IR g Ipe
) ) D= 0 D
lo We Bfe  Byfe We
n ) =) n=
SRE > 3P dde de
) O O D )
Mo Shgfe  RQ Sey deoy
) =) R) 20) 200)

Figure 31: An illustration comparing the methods of writing currency in the accounting systems of
north India and Bengal (from Beri, 19-?: 21). (A) The chart has two typographical errors: First,
Bengali /@ is incorrectly transliterated as ~1); the correct form is J)I, as in the transliteration of /%0
and /5. Second, Bengali SRl is incorrectly transliterated as 9)=); the correct form is )=, without
the second NORTH INDIAN RUPEE MARK, as in the transliteration of ><&, <59, etc. (B) This chart
illustrates the use of the mark < to write par values in Bengali.
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MONEY

Officially India has gone back to the metric system of
money and weights, and there is no difficulty about these,
since the way of saying them is straightforward. The
changeover, however, has not been completely assimilated
by those who were brought up in the old ways, and it is
necessary to know the tables as follows:—

fos1 #ff8—three pies = 4 #/¥M—one pice
BT *hn—four pice = 4F FiHl—one anna
(S1F U—16 annas = 4F HIF|—one rupee

Note also the word {%f$ which means “a four-anna
(25 P.) piece .

For writing money the ordinary numerals are used with
hasanta for full rupees and smaller amounts are expressed by
the following symbols :—

/o—1 anna |/o—S5 annas 1|/o—9 annas 4/0—13 annas
o/0—2 annas |/ o—6 annas ||o/o—10 annas 4o/o—14 annas
¢o—3 annas |¢/o—7 annas ||¢/o—11 annas he/o—15 annas
lo—4 annas |jo—8 annas uo—I12 annas >\—1 rupee

These are also used sometimes to express fractions,
e.g. 647 is 4% Wi, efc.

Figure 32: An illustration of the method of writing ana and rupayaltaka in the Bengali script (from
Hudson, 1965: 85).

‘The leading feature in Indian arithmetic being the division by four, the signs for
fractions are adapted thereto. The rupee is divided into 4 X 4 == 16 parts, called and
which are thus designated (units of all kinds are also thus divided) :—

1 anaor % /o & anas Vo O anas /o 13 ands Wwoe
2 anas " oo 6 ands I/o 10 anas We 14 dnds e
3 anas Jo 7 dnas /o 11 énas we 156 ands Ww/e
4 dndsort e 8 anasor 3 ne 12 andsor § we’

Figure 33: The method of writing fractions and currency in the Bengali script (from Grierson,
1903a: 29)
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MM Yy QY @Y 200 W) @) eval

ha nna nya skra jhra

12 3 4 5

@LDQ)%&U@

100

hi gra pra  dre
6 7 8 9
@ oG en
tra rd cha na
60 70 80 9

Figure 34: The method of writing numerals in Malayalam (from Ganesan, 2000).

{reumgryroomeos)

@) iloa aQ” AT @aan”

3D z1000 c:}nwo . =10 Dz
coorg Qa7 ™ @ ery”
a.z2 z3 =4 @& =:5
eDq ad$” ads” 3 g™
m=ze &) =7 Q) =8 =9
Qenoak @ Snoes” @ o aoes”
ot » i. o3 '_s. L 2l ai.. amd = ..é.
ey |0 3% alm“i a3 M @ @D
us ald = 16 m:%ﬁ R ;%
D] 83D o) godleal &Y ool
Sl = 56 “cb “s sk (%)

-~ - EYDD
Qe @oendl moe” 8o Qo B0 o oy
3 =3 s =3 i‘é'o*‘?ia Fao

Figure 35: The method of writing fractions in Malayalam (from Ganesan, 2006).
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}J UH.J)L;"SJ.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
o] el o] avfoc]a v]athie vjause | ¢ ¢f Cos
e R KSR EPYY K-S P N ) F ) [PV s R
bof o) aej oy platleresylye] 2
| v lal) ael Sy o] &hlp alaulvo| w2
Ul e avan|us||ryase|ra] &
S B I aef @l faTe ¢ clase,. | ¥ o] oo
U \-.0-__-2\, AAQ_’_V‘{AQ_‘,”‘VA%.\’A& A
S IV [ SEN) R) PSSRIE 1 F- I 11 P PN S BN
EJ\V---UQQ_',A(. Ao JQuuly Qe .
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
T_s \—-..Q_—_‘VJ_V WY T XN I Y3 PN [ 0 PN - \:
(3 u..q-\—"’) aq) Q! ¢ g4 Aoy | 0 ¢y ralagd| 14
.»26\....(.\..6_—)/\.0_.‘1~U\"-M\’~
g - b Paniny b ainiy o R ofom ini, e e
_ Ao, M T . A
J__l,.a/..% \es=pizs, v, £, e en N-ygs. vi

Figure 36: The Ragm system of numeral notation (from Platts, 1909: 60).
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