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1 Introduction

Purpose This is a proposal to encode number forms and unit marks found in north Indic scripts in the
Universal Character Set (UCS) (ISO/IEC 10646). The intent is to provide a set of characters commonly used
for writing fractions and currency, weight, measure, time, and notations of other quantities in contemporary
and historical north Indic scripts.

Description The number forms and unit marks belong to a numeric notation system used in the area of
modern north India and Pakistan, or the region encompassing Sindh to the west, Bihar to the east, Kashmir
to the north, and Maharashtra to the south. The characters are also attested in some areas of Nepal.! The
numeric notation system to which the characters belong is orthographically distinct from other systems
found in South Asia. The characters were used with the Devanagari, Gujarati, Gurmukhi, Kaithi, Landa,
Mahajani, Maithili, Modi, and Takri scripts, as well as with various commercial short-hands and minor
regional scripts. Although the characters were included in the repertoires of several scripts across a wide
geographic expanse, their forms, meanings, and usage remained consistent. The orthography of the numeric
notation system also remained uniform across scripts.

Name On account of the common typology and semantics of the north Indic number forms and unit marks,
they are proposed for inclusion in the UCS as a single set to be encoded in an independent block. The block
is named “Common Indic Number Forms” and the descriptive name of the proposed characters is “North
Indic”.? The name “North Indic” is a technical descriptor that affirms the genetic affiliation of the number
forms with scripts descended from the northern styles of Brahmi, or the north Indic scripts.

Allocation The north Indic number forms are to be encoded in the “Common Indic Number Forms” block,
which is allocated in the Basic Multilingual Plane (BMP) (Plane 0) at the range U+A830..U+A83F.? This
single column (16 code-points) is sufficient for encoding the characters, and offers space to accommodate
the inclusion of additional characters.

Classification The north Indic number forms may be categorized as elements of a “Category A” (contem-
porary) or a “Category B.1” (specialized) script, as per the criteria specified in ISO/IEC JTC 1/SC 2/WG 2
N3002.4

Justification An encoding for north Indic number forms and unit marks in the UCS will benefit users who
require the ability to accurately represent numeric notation and number forms found in materials written
and printed in north Indic scripts. Based on the ubiquity of the number forms and unit marks in historical
and contemporary scripts, it is necessary to identify the characters in electronic plain-text for the purpose of
preserving source materials and reproducing and representing such materials in digital media.

The north Indic number forms and unit marks constitute a specialized set of characters. Unlike the fraction
signs, currency marks, and other unit marks encoded within specific Indic script blocks, the north Indic
characters are not associated with any single script. Rather, the number forms and unit marks were added to
the repertoire of various scripts and the shapes of the forms were maintained. For this reason, the characters
are to be allocated in an independent block, not within existing script or number-forms blocks.

An independent allocation of the number forms in the “Common Indic Number Forms” block will distin-
guish the characters as part of a specialized set, reflective of a particular orthographic system. Such an
allocation will faciliate identification of the characters and indicate that they are a general supplement to the

' Money, 1942: viii. > A previous version of this proposal suggested the name “North Indian Accounting Signs.” The term
“Number Forms” is more technically appropriate and is conformant with the naming conventions for similar characters already
encoded in the UCS, such as the “Number Forms” supplement for Latin (U+2150..U+218F). * Unicode Roadmap Committee,
2007. * International Organization for Standardization, 2005: 4.
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north Indic scripts. The unified encoding of the north Indic number forms within an independent block will
faciliate their use across writing systems in a manner reflective of historical and contemporary practices.

2 Acknowledgments

This project was made possible in part by a grant from the United States National Endowment for the
Humanities (NEH), which funded the Universal Scripts Project (part of the Script Encoding Initiative at the
University of California, Berkeley).

3 Proposal History

Many of the north Indic number forms and unit marks were initially proposed for inclusion in the UCS as
part of the Kaithi script block in L.2/05-343.% Additional research indicated that, in addition to Kaithi, these
signs were also used with regularity in other north Indic scripts. For this reason, the relevant characters were
removed from the Kaithi proposal and proposed for separate encoding.

This proposal (ISO/IEC JTC1/SC2/WG2 N3367 L.2/07-354) is a revision of the document submitted to
the Unicode Technical Committee (UTC), titled “Proposal to Encode North Indian Accounting Signs in
Plane 1 of ISO/IEC 10646” (ISO/IEC JTC1/SC2/WG2 N3312 L2/07-139R). The UTC accepted L2/07-
139R on May 18, 2007, except for three independent fractions, which were determined to be composite
characters (see section 5.1). The characters were tentatively allocated to the existing “Number Forms”
block (U+2150). The present author made a recommendation for re-allocation in an independent block
in “Towards an Encoding for North Indic Number Forms in the UCS” (ISO/IEC JTC1/SC2/WG2 N3334
L.2/07-238). The UTC accepted the recommendations made in L2/07-238 on August 9, 2007 and allocated
the characters in a new block to be named “Common Indic Number Forms” at U+A830 in the BMP.®

4 Characters Proposed

There are ten characters proposed as part of the “Common Indic Number Forms block.” Included in this set
are six fraction signs, one quarter mark, one placeholder mark, one currency mark, and one quantity mark:

| U+A830 NORTH INDIC FRACTION ONE QUARTER

Il U+A831 NORTH INDIC FRACTION ONE HALF
Il U+A832 NORTH INDIC FRACTION THREE QUARTERS
~  U+A833 NORTH INDIC FRACTION ONE SIXTEENTH
U+A834 NORTH INDIC FRACTION ONE EIGHTH
Z U+AS835 NORTH INDIC FRACTION THREE SIXTEENTHS

\

°© U+A836 NORTH INDIC QUARTER MARK

¢ U+A837 NORTH INDIC PLACEHOLDER MARK
_) U+A838 NORTH INDIC RUPEE MARK

j U+A839 NORTH INDIC QUANTITY MARK

The signs and their properties are discussed throughout the proposal and given in the Unicode Character
Database format in Table 1.

Other signs for denoting weights and measures have been identified and are discussed in section 6. As there
is insufficient information regarding the use of these signs, they are not presently proposed for inclusion in
the “Common Indic Number Forms” block. If and when information about these signs becomes available

3 Pandey, 2005. % Everson, 2007; United States National Body, ISO, 2007: 2.
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and if additional signs are later identified, proposals for their inclusion in the block will be submitted for
formal review. The characters proposed here are sufficient for the encoding and processing of numeric
notation in Indic documents.

4.1 Basis for Character Shapes

All of the north Indic number forms proposed here are found in both written and printed materials. The font
for the number forms was drawn by Anshuman Pandey. The digitized letterforms were designed to express
fidelity to the forms of characters as found in metal fonts.

5 Overview of the Number Forms and Unit Marks

The ubiquity of the north Indic number forms and unit marks is evidenced from their presence in documents
ranging from newspapers to product catalogues; from legal documents to accounting records; from school
primers to scribal handbooks; and personal records and correspondence. Moreover, the characters were
described in grammar texts, which suggests that they and the numeric notation system of which they were
part were considered a rudimentary part of the orthography of the given languages.

The use of the number forms, unit marks, and the associated numeric notation system diminished in the latter
half of the 20th century when India changed its currency system. On April 1, 1957, India introduced a new
coinage system called “Naya Paisa” (7T ¥€T), which is based on the decimal system.” The adoption of
the metric system of weights and measures on October 1, 1958 also reduced the use of the historical number
forms.® The change of the currency from base-16 to base-10 and the adoption of the metric system rendered
the number forms and unit marks obsolete. The use of the number forms and unit marks in writing and print
continued through the 1970s. The fraction signs are still used today in a limited capacity in advertisements
and in other specialized contexts.

5.1 Fraction Signs

Description The fraction signs were used to write currency, weight, measure, time, and other units. The
signs represent fraction values of a base-16 notation system. The fraction signs appear in both written and
printed materials. Their use in written documents is attested to at least the 16th century CE and in texts
printed as late as 1970. The signs are still used in a limited capacity; for example, they were used in a
Gujarati newspaper from 2004 to write time notations (see Figure 29). The fraction signs are part of the
glyph set of metal fonts such as Nirnaya-Sagar Pica No. 1 (see Figure 27) and Monotype Devanagari (see
Figure 28).

The fractions are written as follows:

- Y 1= Ao [= Vi + Vel W= A [= %+ Yol M= e [= %+ Yol

= % (%) 1= Y [= Y+ Kl = % (%) [= %+ %] = % (%) [= %+ %]
=z e 2 Y=Y+ Yol 2 Yel= %+ %l Nz e [= % + Yol

I Y (Ye) I % (He) % (%) 9 1

Typology The writing of fractions is governed by the additive principle. All fractions of the base-16
system can be expressed using six elemental fraction signs. Therefore, only these six characters are proposed
for encoding:

7 Potizka, 1972: 513. 8 Pofizka, 1972: 304.
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| U+A830 NORTH INDIC FRACTION ONE QUARTER

Il U+A831 NORTH INDIC FRACTION ONE HALF
Il U+A832 NORTH INDIC FRACTION THREE QUARTERS
~  U+AS833 NORTH INDIC FRACTION ONE SIXTEENTH

\\!

U+A834 NORTH INDIC FRACTION ONE EIGHTH
Z U+AS835 NORTH INDIC FRACTION THREE SIXTEENTHS

Theoretically, even these six forms can be reduced to the two primitives = NORTH INDIC FRACTION ONE
SIXTEENTH and | NORTH INDIC FRACTION ONE QUARTER. The four other elemental forms may be considered
as composite characters created from sequences of these primitives. For example, | NORTH INDIC FRACTION
ONE HALF may be composed by writing NORTH INDIC FRACTION ONE QUARTER twice as | +| =1l. Similarily,
Z NORTH INDIC FRACTION THREE SIXTEENTHS may be composed by writing NORTH INDIC 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 the metal fonts of various scripts. The forms

of the fractions are uniform across north Indic scripts.

Names The fraction signs one-quarter (1), one-half (1), and three-quarters (II') have unique names in north
Indic languages. In Hindi, the names are pao (‘Tl'aﬁ) or pav (919, adha (3ATHT), and paune (‘ﬁ'ﬁ'), respec-
tively. In Gujarati, the names are pa (4l) or pao (4I=il), adho (*\14l) or ardho (%‘ﬂ), and pono (ulell) (see
section 7.1 for further details).

Properties The fraction signs belong to the Unicode general category “Number, Other” (No). The ap-
propriate numeric value is assigned to each sign: “Vi¢” for NORTH INDIC FRACTION ONE SIXTEENTH,
for NORTH INDIC FRACTION ONE HALF, etc. The fraction signs are always written left-to-right and have
bidirectional values of “Left-to-Right” (L).

[TEVAL
2

Orthography The vertical fraction signs are always written before the angled fraction signs. For example,
the fraction % is correctly written as II=, not as =Il. The vertical alignment of the angled fraction signs vary
in written and printed texts. In some texts they are vertically centered along the x-height, in other texts they
are aligned at the top. The latter practice is followed here.

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

Homoglyphs The form of | NORTH INDIC FRACTION ONE QUARTER and || NORTH INDIC FRACTION ONE
HALF resemble the signs danda and double danda. Sequences consisting of a digit followed by a danda are
used as labels in enumerated lists in Devanagari similar to the practice in Latin of writing digit + period; for
example /U (U+0968 DEVANAGARI DIGIT TWO + U+0964 DEVANAGARI DANDA) represents “item N2 2. In
isolation, such a sequence might also represent the fraction 2%, written as ‘?1” (U+0968 DEVANAGARI DIGIT
TWO + NORTH INDIC FRACTION ONE QUARTER). The proper meaning of such sequences, however, is apparent
from context. Among signs used in other Indic systems of numeric notation, NORTH INDIC FRACTION ONE
QUARTER resembles | U+09F7 BENGALI CURRENCY NUMERATOR FOUR.

Independent Forms The signs for the fractions /4, %, and 7% some times take different forms when they
are written independently. These independent forms were 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. The independent fraction signs are created by writing mid-point dots to the left and right of the
regular fraction signs. One-quarter is represented as -I-; one-half is represented as -Il-; and three-quarters
is represented as -lll-. The independent fraction signs are not used for writing mixed fractions and are not
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written with currency or quantity marks. For example, “4 ands” may be written as - and as 1), but never

as -1); “3 rupaya and 8 anas” is written as 31)) and as 3lle (using the NORTH INDIC QUARTER MARK), never as
3 or as 3.

There are variant methods of writing the independent fraction signs. One is to write the regular fraction
signs after the digit zero with no dots, as ol, oll, and elll (see Figure 4). The other is to write the dots at the
baseline instead of at the middle of the sign, as .., .., and .\l. (see Figure 17). The latter method appears
to be a substitute for the lack of appropriate glyphs for independent fraction signs in a font. A third method
might be to write the signs as composite characters with the NORTH INDIC QUARTER MARK: °le, lle, and ellle.
The independent fractions signs are not proposed for encoding because they could be considered composite
characters that may be formed from the above fraction signs and dot characters already encoded in UCS.

5.2 Quarter Mark

° U+A836 NORTH INDIC QUARTER MARK

Description The quarter mark is used for explicitly indicating the fraction signs for %, /5, and % in cases
where ambiguity might arise. For instance, the weight value fIIZ would typically denote “15 chatamk.”
However, in some regional orthographies the weight units ser and chatamk are not separated by the quantity
mark. Thus, the form _{lIlZ could represent three different values: | + 1= (“ten ser and eleven chatamk”); |l +
1= (“twenty ser and seven chatamk’); and |l + 2 (“thirty ser and three chatamk’). In such cases the quarter
mark would be written after the ser unit to indicate the specific value of the quantity. Thus, fleliZ, fllelZ,
and _fWl== for the above forms, respectively. See section 5.5 for additional information.

Properties The NORTH INDIC QUARTER MARK belongs to the Unicode general category “Symbol, Other”
(No). It has a bidirectional value of “Left-to-Right” (L).

Orthography The quarter mark is written after NORTH INDIC FRACTION ONE QUARTER, NORTH INDIC FRAC-
TION ONE HALF, Or NORTH INDIC FRACTION THREE QUARTERS. Grierson shows the use of the quarter mark
to denote quarter units of the chatamk weight unit:’

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

The same practice is used for writing kattha measurement values:'"

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

The use of the quarter mark is not mandatory. In illustrating the writing of ser values, Grierson shows the
quarter mark used for writing the quantity “10 ser,” but not for “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 Indic numeric notation systems, it resembles
° U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN. The rules for the use of NORTH INDIC QUARTER
MARK are different from that of U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN. Figure 31 shows
U+09F9 BENGALI CURRENCY DENOMINATOR SIXTEEN used as a mark for writing ana currency values.
The NORTH INDIC QUARTER MARK does not have such a function. Moreover, unlike the dot used in writing

° Grierson, 1899: Plate IV. ' Grierson, 1899: Plate IV. '' Grierson, 1899: Plate IV.
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independent fraction signs, the quarter mark is a contextually and semantically distinct character in that it is
written only with the signs that represent the fractions /%, /5, and 7.

Variants The quarter mark may also be written as a closed dot, as is done with the independent fraction
signs. The following example of Kaithi text shows the use of fraction signs to write rupaya and ana values.'?
The circled portion indicates the value 9\slle “17 rupaya, 8 ana.”

:ﬂ’«ﬂﬁé\*ﬁ&ta Yeld ) o) ?ﬂwf\‘é\@m& M Qﬂé}blq\fﬂ
qgmm :sy%lbll@ﬂq\l«mtsﬁ\\*ﬂl’ﬂ'r’mﬂT‘W

5.3 Placeholder Mark

¢ U+A837 NORTH INDIC PLACEHOLDER MARK

Description The placeholder mark is used to indicate the absence of a unit. It appears in written and
printed texts, primarily in Maharashtra, where it is known as a7 (JTTT) or alf (37&T), and in Gujarati'® It
was a common sign 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 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). 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 unit of the Maharashtran currency system. For example, the notation 2¢ = represents the value “2
rupaya and 2 ana,” where the placeholder mark indicates “O pavali” (see Figure 18). If a quantity contains
pavalr, but no rupaya, then the placeholder mark is written after a zero: e¢'2 “0 rupaya and 2 pavali.”

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.

5.4 Currency Mark

) U+A838 NORTH INDIC RUPEE MARK

Description The NORTH INDIC RUPEE MARK was used for writing currency notations. The sign appears in
both written and printed materials. The use of the quantity mark was not mandatory. When the sign was not
used, the different currency units were still distinguishable by the method of writing the units. The semantics
of the north Indic rupee mark are similar to the Bengali rupee mark, which is encoded in the Bengali block
as \ U+09F2 BENGALI RUPEE MARK.

Properties The NORTH INDIC RUPEE MARK belongs to the Unicode general category “Symbol, Currency”
(Sc). It is a non-combining sign. The mark has a bidirectional value of “European Number Terminator”
(ET), similar to other currency marks encoded in the UCS.

12" Grierson, 1899: Plate X. '* Molesworth, 1857: 58. ' Naik, 1971: 330.
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Typology The NORTH INDIC RUPEE MARK is not a subtending character; that is, its left-ward downstroke
does not extend beneath the entire width of the numeric sequence that is it written after. It typically extends
beneath the digit it is immediately written after: ¥3%) not ¥3% . In written materials, the length of the
left-ward stroke may vary and may extend to the right margin of the numeric sequence with which the mark
is written. This is a swash feature. The mark has a fixed-length in printed documents.

Currency Notation The north Indic currency system is traditionally based on the unit of the rupaya
(B9HET), anglicized as “rupee.” The rupaya is comprised of smaller units called the ana (JTHT), anglicized
as “anna”; there are 16 and in 1 rupaya. The ana consists of smaller units called the par (9T%), anglicized
as “pie” (plural “pies”); there are 12 parin 1 ana.

The manner of writing ana and par differ by region. The conventional method is to use fraction signs for
writing both units (see Figure 13, Figure 14, Figure 15, Figure 20, and Figure 24). Another method uses a
combination of fractions and digits. This method is less common and appears to be a regional preference
(see Figure 18 and Figure 21).

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

* The ana is typically written using fraction signs and is placed before the rupee mark (see Figure 2):

lana ~) S5ana 17) 9ana 1I17) 13ana 7))
2ana =) 6ana 19) 10ana =) 14 ana n=)
3ana z) 7ana 12 11ana 2 15ana  W12)
4ana ) 8ana ) 12 ana Y 1 rupaya 9)
* The par is typically written using fraction signs and is written after the rupee mark:
lpat )~ 4 par I~ 7 par Ju~ 10 par  Jn~
2pai )= 5par )= 8 par JI= 11 par Ju=
3par ) 6 par )l 9 par Jui lana -)
Another method uses a combination of fraction signs and digits:
1 pat )? 4 par )V 7 par Ju9 10 par )
2pat )R Spat JIR 8 par IR 11 par  JuR
3par ) 6 par )l 9 par )i lana -)

* There are regional methods of grouping ana and par into intermediate units. Throughout north India,
there is a unit called the paisa (IHT), anglicized as “pice,” which is equal to four par. Thus, JI 3 par
=1 paisa; )\ 6 pai =2 paisa, )\ 9 par =3 paisa; and 4 paisa = 1 ana. The quantity JII= represents
both “8 par’ and ‘2 paisa, 2 pat.”

In Maharashtra, there is an intermediate unit called the pavali (TaeT), which comprises 4 ana. There
are 4 pavali in 1 rupaya.’> Thus, the quantity Il ~) represents both “13 ana” and *“3 pavali, 1 ana.”

Variants The NORTH INDIC RUPEE MARK appears in several printed texts as a mark resembling the Latin
) U+0029 RIGHT PARENTHESIS. In many cases, the mark actually is the right-parenthesis, which is used as
a substitute for the rupee mark when the appropriate character is absent from a given font. This mark is a
variant form of the NORTH INDIC RUPEE MARK, not an independent or script-specific mark. The use of the
right-parenthesis is evidenced in texts printed in Devanagari (Figure 6) and Gurmukhi (Figure 7). In these
figures, the right-parentheses represents both its original function as well as the rupee mark. A comparison
of the dual use of the right-parenthesis within a single specimen indicates that the right-parenthesis used in
both contexts is the same character. Figure 25 shows the rupee mark in typeset Devanagari text as it should
appear and as it is proposed here.

15 Darby, 1915: 105.
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Modern Notation India converted its currency system to a decimal system in 1957. The system is based
on the two units, paisa and rupayda. There are 100 paisa in 1 rupaya, instead of the previous 16 ana and
64 pat. Since decimalization, the use of the NORTH INDIC RUPEE MARK and fraction signs has diminished.
Currency is now written using digits and the rupee mark has been replaced with the abbreviation ‘Rs.’
U+20A8 RUPEE SIGN (‘Re.” is used for a single rupee). Rupee is now indicated in Indic scripts as the
syllable ru, which is an abbreviation for rupaya; for example, Devanagari ®94T is abbreviated ¥ °. Script-
specific rupee signs for Bengali, Gujarati, and Tamil are already encoded in the UCS: b U+09F3 BENGALI
RUPEE SIGN, 3o U+0OAF1 GUJARATI RUPEE SIGN, and @ U+0BF9 TAMIL RUPEE SIGN. The rupee signs are
generally written before the currency value. The rupee signs are not mandatory and there is great variation
in separating currency units, eg. using a solidus, dash, period, and other Latin punctuation (see Figure 24).

5.5 Quantity Mark

j U+A839 NORTH INDIC QUANTITY MARK

Description The NORTH INDIC QUANTITY MARK was used for writing quantities of weights and measures.
This sign appears in both written and printed materials. The use of the quantity mark is not standard.
Quantities of Weights and measures are also written without the sign, and constituent units of the quantities
are distinguished through orthography. The quantity mark is part of the glyph sets of metal fonts such as
Nirnaya-Sagar Pica No. 1 (see Figure 27) and Monotype Devanagari (see Figure 28). An example of the
mark in printed Devanagari text is given in Figure 25.

Properties The NORTH INDIC QUANTITY MARK belongs to the Unicode general category “Symbol, Other”
(So). It is a non-combining character. Although used for writing weights and measures, it functions like a
currency mark. It has the bidirectional value of “European Number Terminator” (ET).

Typology The NORTH INDIC QUANTITY MARK is not a subtending character; that is, its left-ward down-
stroke does not extend beneath the entire width of the numeric sequence that is it written after. It typically
the left-ward stroke may vary and may extend to the right margin of the numeric sequence with which the
mark is written. This is a swash feature. The mark has a fixed-length in printed documents.

Notation of Weights The traditional north Indic system of weights is based on the man ({T), which is
equal to roughly 40 kilograms. One man is equal to 40 ser (8¥), and one ser is equal to 16 chatamk (S&TH).
The manner of writing these units is as follows:

* The man is indicated using digits and is written to the left of the NORTH INDIC QUANTITY MARK: 4 5

2

man.

* The ser is written with a combination of digits and fractions, and is placed to the left of the quantity

mark (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 ¥ 15 ser 14 25 ser ¥ 32 ser WS4
6 ser f% 16 ser IS% 26 ser \J% 32 ser %
7ser $\9 17 ser 15\9 27 ser US\9 32 ser S\9
8ser St 18 ser & 28 ser Wt 32 ser Wt
9ser J° 19 ser 1§ 29 ser W 39 ser WS
10 ser IS 20 ser \If 30 ser NS 1 man 9
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* The chatamk unit is written with fraction signs and is placed to the right of the quantity mark:

1 chatamk S~ 5 chatamk S\~ 9 chatamk S\~ 13 chatamk _f\\~
2 chatamk _§= 6 chatamk 1= 10 chatamk 1= 14 chatamk W=
3 chatamk Sz 7 chatamk 12 11 chatamk Snz 15 chatamk Sz
4 chatamk 8 chatamk S\ 12 chatamk W 1 ser 9

* There is regional variation in the positioning of the NORTH INDIC QUANTITY MARK in the writing of
ser notation. In addition to the method shown above, another method is to write the entire ser value
to right of the quantity mark: {9 (1 ser), S| (10 ser), 14 (15 ser), S (20 ser), SUL (25 ser), S
(30 ser), _SW4 (35 ser), etc. When ser is written like this, quarter units of chatamk are written with
the NORTH INDIC QUARTER MARK in order to distinguish _{I (10 ser) from _fle (4 chatamk), S\ (20
ser) from _f{lle (8 chatamk), etc.

* There are regional methods of grouping chatamk into intermediate units. Throughout north India,
there is a unit called the pdo (9 =1T) or pav (9T9), which is equal to % of the unit, or in this case, “4
chatamk.” Thus, the quantity _{1IZ represents both the values “11 chatamk™ and “2 pao, 3 chatamk.”

Notation of Measures The system of measure is based on the bigha (FTHIT). One bigha is equal to 20
kattha (FgT), and one kattha is equal to 20 dhiir (7).
* The bigha is indicated using digits.

* The kattha is written with a combination of digits and fraction signs, and is placed to the left of the
quantity mark:

1 kattha % 6 kattha 13 11 kattha W3S 16 kattha — WgS
2 kattha 3 7 kattha 3§ 12 kattha 3f 17 kattha W3S
3 kattha 3 8 kattha 13§ 13 kattha 3§ 18 kattha W3S
4 kattha S 9 kattha ¢S 14 kattha ¢S 19 kattha W<€S
S kattha  \S 10 kattha S 15 kattha WS 1 bigha 9

* The dhir is also written with a combination of digits and fractions, and is placed to the right of the
quantity mark:

1 dhir  §9 6 dhir 519 11 dhar 509 16 dhiir W9
2 dhir  §3 7 dhir 12 12 dhir 1R 17 dhiir - SWIR
3 dhir 53 8 dhir 13 13 dhiir 13 18 dhiir  SWI3
4 dhar S 9 dhir S1¢ 14 dhar S 19 dhiir ~_SW¢
5 dhar ) 10 dhiar S 15 dhir - S0 1 kattha %

Variants The proposed shape of _{ 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 quantity mark (see section
6 for further discussion).

Homoglyphs The quantity mark resembles S U+093D DEVANAGARI SIGN AVAGRAHA. It is sometimes
indicated by the avagraha in printed texts when the correct glyph is absent from the font (see Figure 21).
The quantity mark, however, is distinct from avagraha, as indicated in Figure 28, which shows both the
quantity mark and the avagraha as glyphs in the Monotype Devanagari font.

6 Characters Not Proposed

George Grierson’s A Handbook to the Kaithi Character shows other marks used for writing quantities for
weights and measures. However, it is unclear whether these marks are independent characters or if they are
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variants of the NORTH INDIC QUANTITY MARK. The contexts in which these signs occur strongly suggest that
they are graphical or regional variants of the NORTH INDIC QUANTITY MARK and, therefore, do not require
separate encodings.

6.1 Marks for Units of Weight

In his Hindi grammar, H. C. Scholberg shows the use of NORTH INDIC QUANTITY MARK to write both chatamk
and ser.'® However, Grierson shows the use of seemingly distinct signs for writing these quantities. The
chatamk values are written with the sign $:!7

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

The ser values are written with the sign 6 :18
Sers (R 2, 622 @ 3, @rg(g‘q 5 6¢.6 @ AN NCZQUIER Y 291U 20 Rsa

While Grierson’s sign $ is identical to _{ NORTH INDIC QUANTITY MARK, Grierson’s € is visually distinct
from the § quantity mark. The use of different signs to write chatamk and ser in Grierson’s example is
problematic. The use of such distinct signs within a single specimen suggests that chatamk and ser may
indeed have specific unit signs. Other specimens show consistent use of the quantity mark for writing
various units of weight. Scholberg’s use of NORTH INDIC QUANTITY MARK in print indicates a degree of
standardization of the quantity sign (see Figure 25). Jivanatha Raya’s example of weight notation in the
Maithili script shows the use of the NORTH INDIC QUANTITY MARK for writing kanama and ser values in a
manner consistent with that in Scholberg (see Figure 22). Such consistency across a variety of specimens
suggests that Grierson’s sign 6 is idiosyncratic. It is most likely a swash variant of _§, in which the left-
bound stroke curves upwards and over the body of the sign instead of terminating at the foot of the left
bearing. Although there is insufficient information to confirm the status of & as either a unique sign or
variant of _§, the manner of writing ser in Grierson’s example indicates that the 6 sign is semantically
identical to _{ NORTH INDIC QUANTITY MARK. As such, a separate encoding for € is unnecessary and it can
be unified with NORTH INDIC QUANTITY MARK.

6.2 Marks for Units of Measure

Several specimens describe the notation used for writing units of measure. The system of notation in some
specimens suggests that marks used for indicating units of measures are variant forms of the NORTH INDIC
QUANTITY MARK. Other specimens show what might be considered to be independent signs for units of
measure. There is insufficient information to determine if these signs are distinct signs or if they are variant
forms of the NORTH INDIC QUANTITY MARK.

Grierson shows two marks used for writing the kattha and dhiir units of measure. The manner of writing
kattha values in Grierson is:'°

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

The notation for the dhir unit is:2°

Dhars §59 1, §52_ ‘2, 533 550" 2 S5 $nq 6 SSIA_ $500 1 554 1, S5z

16 Scholberg, 1940: 90-91. ' Grierson, 1899: Plate IV. '8 Grierson, 1899: Plate IV. ' Grierson, 1899: Plate IV. ?* Gri-
erson, 1899: Plate IV.

10
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The form of the mark for kattha, $, is similar to the mark used for writing chatamk in the same specimen:!

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

Govinda Jha’s example in Figure 21 corroborates the assertion that the signs for kattha and chatamk in
Grierson are identical. Jha shows the writing of measures using the quantity mark (represented by the
Devanagari avagraha), which is similar to the use of the same sign in Raya, as shown in Figure 22. Based
on such use, it is highly likely that Grierson’s sign for kattha is either variant of NORTH INDIC QUANTITY
MARK or identical to it. Thus, the kattha sign may be unified with the quantity mark.

Grierson’s sign $§ used for writing the dhiir unit is entirely distinct from the NORTH INDIC QUANTITY MARK.
However, it is unclear whether $§ is an independent sign or a composite character created by writing the
kattha sign $ twice. Grierson is the only source in which the dhir unit is written in this manner. Jha shows
the use of the quantity mark (represented as avagraha) for writing the dhir unit (Figure 21). On account
of insufficient information for Grierson’s dhiir sign, it is not being proposed for encoding at present. Given
the use of the quantity sign in the available specimens to write both weights and measures, the dhir unit
may be adequately represented by the NORTH INDIC QUANTITY MARK. Grierson’s dhiir sign $§ be produced,
if necessary, by writing the NORTH INDIC QUANTITY MARK twice as _§f.

7 Relationship to Other Indic Numeric Notation Systems

There are several historical and contemporary regional numeric notation systems associated with Indic writ-
ing systems. A brief description of the method of writing fractions and unit marks in these systems is given
here for the purpose of illustrating the distinctiveness of the north Indic numeric notation system.

7.1 Gujarati Fraction Signs

In 2004, the Government of India presented a proposal (L2/04-358) to encode the fractions one-quarter
(1), one-half (), 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.22 Indeed, as is shown here, the fractions are used to write currency, weight,
measure, and time values. The use of fraction signs to denote time is not a practice unique to Gujarati; they
are also used to denote time in Hindi written in the Devanagari script (see Figure 23).

The signs proposed by the Government of India — GUJARATI SIGN PAO, GUJARATI SIGN ADDHO, and GU-
JARATI SIGN PONO — are identical to those proposed here — NORTH INDIC FRACTION ONE QUARTER, NORTH
INDIC FRACTION ONE QUARTER, and NORTH INDIC FRACTION THREE QUARTERS. Therefore, the three Gujarati
fractions should not be encoded separately in the Gujarati block, but should be unified with the signs pro-
posed here (and the code charts commented to reference the regional equivalents). The uniform structure
and semantics of fraction signs in the Devanagari and Gujarati scripts further support the recommendation
that such number forms be encoded in a script-independent block suitable for use in all scripts.

7.2 Bengali Currency and Fraction Numeration Marks

There existed in Bengal a numeric notation system as complete as the one used in north India. Bengali has
several script-specific signs for currency notation, which are already encoded in the UCS:

2 Grierson, 1899: Plate IV. 2> Muller, 2004.

11
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U+09F2 BENGALI RUPEE MARK

U+09F3 BENGALI RUPEE SIGN

U+09F4 BENGALI CURRENCY NUMERATOR ONE
U+09F5 BENGALI CURRENCY NUMERATOR TWO

N N -

U+09F6 BENGALI CURRENCY NUMERATOR THREE

1 U+09F7 BENGALI CURRENCY NUMERATOR FOUR

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

In writing currency values and other quantities, the Bengali system uses a combination of digits and “cur-
rency numerators,” or fraction signs (see Figure 31).>> But, similar to the north Indic currency system, the
Bengali system has the units rupaya (=) [or taka (BTN, ana (SA), and par (*1%). The rupaya unit is
written with digits and is marked with \ U+09F2 BENGALI RUPEE MARK, which is written after the unit:
A\ “7 rupaya.” The ana unit is written with currency numerators and is marked with ¢ U+09F9 BENGALI
CURRENCY DENOMINATOR SIXTEEN, which is placed after the unit: 11 &~ “11 gna.” Only one currency mark
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 S¢#°, not as >¢~\&° or as >¢~¢. In the north Indic system, the value “15
rupaya and 3 ana’” is written as 94)=.

Although both are based on the additive principle, the major difference between the Bengali and north Indic
systems is the method of representing fractions. The Bengali system uses numerators, while the north Indic
system uses hash-like signs. Nevertheless, the conversion between the two is relatively systematic:

~ NORTH INDIC FRACTION ONE SIXTEENTH

N

/ U+09F4 BENGALI CURRENCY NUMERATOR ONE
y = NORTH INDIC FRACTION ONE EIGHTH
8

o U+09F5 BENGALI CURRENCY NUMERATOR TWO
Y Z NORTH INDIC FRACTION THREE SIXTEENTHS
16

& U+09F6 BENGALI CURRENCY NUMERATOR THREE
y | NORTH INDIC FRACTION ONE QUARTER
4

| U+09F7 BENGALI CURRENCY NUMERATOR FOUR
y Il NORTH INDIC FRACTION ONE HALF
2

Il U+09F7 BENGALI CURRENCY NUMERATOR FOUR (written twice)

Il NORTH INDIC FRACTION THREE QUARTERS
W U+09F8 BENGALI CURRENCY NUMERATOR ONE LESS THAN THE DENOMINATOR

7.3 Malayalam Fractions and Letter-Numerals

Numeric notation in South Indic 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 numeric notation in Malayalam differs significantly from the north Indic scripts.
For example, ™ U+0D28 MALAYALAM LETTER NA represents “1” (Figure 32). Malayalam fractions are also

2 The use of the term “currency numerators” for these signs is incorrect because they are used for writing other quantities as well.
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written in a fashion entirely distinct from the north Indic method (Figure 33).

7.4 Raqm Rupee Mark and Fraction Signs

The fa 5, ragm numerals (also known as Gl siydq) are an extension of the Perso-Arabic script used for
numeric notation in South Asia. These numerals were used mostly commonly in commercial and legal
documents. Unlike the Arabic-Indic and Eastern Arabic-Indic digits, Ragm numerals are written right-to-
left.

Ragm has four signs for writing fractions. It also has a currency 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 currency
mark has the shape 7 and is used to write rupee values. The currency mark appears after the fraction sign
when currency values are written: ,'a_e “10 rupaya and 8 ana.” The pat value is also written with the

currency mark, and in some cases the word “ 3\,” par is written after the mark: 3\ | “one ana and 6 par.”’

In the north Indic system, the value “one ana and 6 pai” would be written as )II.

8 References

Bhide, Ganesh Hari. 1889. Marathi English Primer. Bombay: Education Society’s Steam Press, Byculla.

Darby, Alfred. 1915. A Primer of the Marathi Language. Ahmednagar: Mission Press.

Dharmadhikari, S. J. 1967. Gujarati-Marathi Sabdakosa. Antarabharafi, series 1. Mumbai: Maharastra
Rajya Sahitya Ani Samskrti Mandala.

Everson, Michael. 2007. “Result of Repertoire Review for PDAMx of ISO/IEC 10646:2003 and future
amendments.” ISO/IEC JTC1/SC2/WG2/N3321 1.2/07-286. August 26, 2007. htt p:// st d. dkuug.
dk/ JTC1/ SC2/ Wz2/ docs/ n3316. pdf .

Government of India; Ministry of Communications and Information Technology. 2004. “Encoding of
Gujarati Signs Pao, Addho & Pono in Gujarati code block™ (1.2/04-358). September 2004. htt p:
/I www. uni code. or g/ ~emul | er/i wg/ p20/ 04358- guj ar at i . pdf

Greaves, Edwin. 1921. Hindi Grammar. Allahabad: Indian Press.

Green, Arthur O. 1895. A Practical Hindistant Grammer. Oxford: Clarendon Press.

Grierson, George. A. 1899. A Handbook to the Kaithi Character. 2nd rev. ed. of the title A Kaithi
Handbook, 1881. Calcutta: Thacker, Spink & Co.

. 1903a. The Linguistic Survey of India. Vol. V. Indo-Aryan Family. Eastern Group. Part I. Speci-

mens of the Bengali and Assamese languages. Calcutta: Office of the Superintendent of Government

Printing, India.

. 1903b. The Linguistic Survey of India. Vol. V. Indo-Aryan Family. Eastern Group. Part II.
Specimens of the BiharT and Oriya languages. Calcutta: Office of the Superintendent of Government
Printing, India.

International Organization for Standardization. 2005. “Principles and Procedures for Allocation of New
Characters and Scripts.” ISO/IEC JTC 1/SC 2/WG 2 N3002. October 5, 2005. htt p:// st d. dkuug.
dk/ JTC1/ SC2/ W=2/ docs/ n3002. pdf .

Jha, Govinda [ed]. 1999. FeHTUT-HII [= Kalyani-kosa (Maithili-Amgreji Sabda Koga)]. Kamesvara
Simha Bihara Heriteja Sirija 4. 1st ed. Darbhamga: Maharajadhiraja Kamesvara Simha Kalyani
PhaundesSana.

Kellogg, Samuel H. 1893. A grammar of the Hindi language: in which are treated the High Hindi, Braj,
and the Eastern Hindi of the Ramdyan of Tulsi Dads, also the colloquial dialects of Rdjputdnd, Kumdon,
Avadh, Riwd, Bhojpur, Magadha, Maithila, etc., with copious philological notes. 2nd ed., rev. and
enl. London: K. Paul, Trench, Trubner and Co.

13



Proposal to Encode North Indic Number Forms in ISO/IEC 10646 Anshuman Pandey

Leitner, Gottlieb William. undated [1883?]. A Collection of Specimens of Commercial and Other Alphabets
and Handwritings as also of Multiplication Tables Current in Various Parts of the Panjab, Sind and
the North West Provinces. Lahore: Anjuman-i-Punjab Press.

T AT G eqTeTeadasaT [Mahajanisarahissaavvalavadoyama = Primer of the Mabhajani alphabet
for writing Hindi]. 18-?. Dehali: Lala Gangadasa Mumsit Lala.

Molesworth, J. T. 1857. Marathi and English Dictionary. 2nd ed. rev. and enl. Bombay: Bombay
Education Society’s Press.

Money, G. W. P. 1942. Gurkhali Manual. 3rd ed. Bombay: Thacker & Co.

Muller, Eric. 2004. “Clarifications on 1.2/04-358, Gujarati fractions.” November 7, 2004. http: // ww.
uni code. org/ ~enul | er/iwg/ p20/ ut cdoc. htm .

N. Ganesan. 2006. “Malayalam Fractions and Letter-Numerals” (L.2/06-260).

Naik, Bapurao S. 1971. Typography of Devanagari. 1strev. ed. vol. 2. Bombay: Directorate of Languages,
Government. of Maharashtra.

Nara, ISara Simgha. 1973. Raja Jogt: Itihdasa Baba Sahiba Simgha Bedi, Unam (pahilam Pafijaba huna
Himacala Pradesa vica). Dilli: Nara PabalikeSanza.

Navalkar, Ganpatrao R. 1925. The Student’s Mardthi Grammar. 4th ed. Poona: Scottish Mission Press.

Pandey, Anshuman. 2005. “Proposal to Encode the Kaithi Script in Plane 1 of ISO/IEC 10646 (L2/05-
343). October 2005. htt p: / / ww per sonal . umi ch. edu/ ~pandey/ kai t hi . pdf

Pandey, Anshuman. 2007a. “Proposal to Encode North Indian Accounting Signs in Plane 1 of ISO/IEC
10646.” ISO/IEC JTC1/SC2/WG2 N3312 L2/07-139R. May 15, 2007. http://std. dkuug. dk/
jtcl/ sc2/wg2/ docs/ n3312. pdf

Pandey, Anshuman. 2007b. “Towards an Encoding for North Indic Number Forms in the UCS.” ISO/IEC
JTC1/SC2/WG2 N3334 1.2/07-238. July 31, 2007. http://std.dkuug. dk/jtcl/ sc2/wg2/ docs/
n3334. pdf

Porizka, Vincenc. 1972. Hindstina. [Hindl Language Course = FETC?I' aTST &7 9o, Cast I [Part I].
Praha: Stitni pedagogické nakladatelstvi.

Raya, Jivanatha. 2003 [19707]. WG H2 24T [Maithilt Prathama Pustaka = Maithili Primer]. Reprint
of edition published by Pustaka Bhandara, Laheriyasaraya, Bihara; (19707?). Mithilaksara Puraskara
Kosa: Ekarahiya, Mahottari, Nepal.

Sardesai, G. S. [ed]. 1932. Selections from the Peshwa Daftar. v. 22 — Extracts from the Peshwas’ Diaries.
Bombay: Government Central Press.

Scholberg, H. C. 1940. Concise Grammar of the Hindi Language. London: Oxford University Press.

Tisdall, William St. Clair. 1961. A Simplified Grammar of the Gujarati Language, together with a short
reading book and vocabulary. New York, F. Ungar Publishing Co.

Unicode Roadmap Committee, The Unicode Consortium. 2007. ‘“Roadmap to the SMP.” Authored by
Michael Everson, Rick McGowan, and Ken Whistler. Revision 5.0.5 (August 29, 2007). http:
[ I www. uni code. or g/ r oadmaps/ snp/ snp- 5- 0- 5. ht i .

United States National Body, International Organization for Standardization. 2007. Proposed additions to
ISO/IEC 10646:2003.” ISO/IEC JTC1/SC2/WG2/N3321. September 7, 2007. http://std. dkuug.
dk/ JTC1/ SC2/ Wz2/ docs/ n3321. pdf .

Vajpeyee, Pratap Narayan. 1946. The quintessence of Hindi [fE=<T &T &I¥]. Madrasa: Daksina Bharata
Hind1 Pracara Sabha.

14



Proposal to Encode North Indic Number Forms in ISO/IEC 10646 Anshuman Pandey

A83 Common Indic Number Forms
A830; NORTH | NDI C FRACTI ON ONE QUARTER; No; O; L;;;;1/4; N, ;;;;
0 | A831; NORTH I NDI C FRACTI ON ONE HALF; No; O; L;;;;1/2;N;;;:;
A832; NORTH | NDI C FRACTI ON THREE QUARTERS; No; O; L;;;;3/4;N;;;;;
A833; NORTH | NDI C FRACTI ON ONE SI XTEENTH; No; O; L; ;;;1/16;N;;;;;
“ A834; NORTH | NDI C FRACTI ON ONE EI GHTH; No; O; L; ;;; 1/ 8;N;;;;;
1 A835; NORTH | NDI C FRACTI ON THREE SI XTEENTHS; No; O; L;;;;3/16;N;;;;;
A836; NORTH | NDI C QUARTER MARK; So; O; L; ;5 i N
|“ A837; NORTH | NDI C PLACEHOLDER MARK; So; O; L; ;i N ;s
2 A838; NORTH | NDI C RUPEE MARK; Sc; O; ET; ;;; i N5
A839; NORTH | NDI C QUANTI TY MARK; So; O; ET; ;i N ;s
— A83A; <reserved>
3 A83B; <r eser ved>
A83C; <r eserved>
_— A83D; <r eser ved>
4 | — A83E; <r eser ved>
A83F; <r eserved>
-
5| =
6 e}
7| &
8| J
o| §
A
B
C
D
E
F

Table 1: Character names and properties for the north Indic number forms.
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Prare IV.

-~ NumeraLs &ec.

The j”a&lomrg are the more usual J‘bmw 9’ the Numerals.

Q2 3 2 ';,3,'0/_4,"15,?) 6 9 %<~ \S,W‘G&‘Cf\ QCW '47@ jow

Money.
R

I 3pees (o,;;;m),ou G pics, IV 9 pies, D lind, (D 2dnda, 9 3 dnis, toircia, U] Sdreds

_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 marks found 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: Method of writing currency values in Kaithi using fractions and the rupee mark (from
Grierson, 1903b: 9).

qre oty 1E:CARESEILTIEIEY
AxX 1= 2 A ARY TCHY UXelle=-11- Dy A5 26l o B oy
AX 2= ¥ AgaAR ¥ g0t =T IXello=1 B Y Ay EReE e
ax 3= ¢ Aadlw ¥ 5w & ax =1l did 28 e it {3 D
axX y= ¢ WAy A T PF A YXelle= AR A9 A A} 4 P
AX U=t A A d ¥ G T WX =2 Wiy M 2 i f erd
AX t=12 A WsUR ¥ RN EXelb=3 9 o e agl fasd diq

AX w=1y AL T AT HE wXele= 2] wd 248 e ag T aRda
ax (=1% A AN AN FAF @ (Xll=y 2L AR AR AB W TR
AX =T, Addl R T AF 7IQ Xl =Y 49 2 A(AR A% [ arREr
AXte=2oc Atddlr  FEXHT  qox.l-=u A wH A . 2@ W gl

TR AS ORI

J0 W g U ud g Al A R
A ol erd, fr W el e )l =l B EiE)
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, 18-?: 12).
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IRTF Al R - l)wzurar
‘ HEWET ATo o ( TAMFIT ) ®Y) | wIegl wie o
@ff‘qm i LR M A S R0, sAgIEa wio o (afiex) ! W) | ¥ 1’3
Afew amrz-aﬁa A M ) 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}
4w syearen e A*t wAT 1)) qIET FIAEHT Hodlo Z) | (FTWEFHA) FIFFEIL ATo o
T vafmm it TR 3) ST HTodTo TFIT 3%) (®egoT ) o)
37 dareet [ i fdvai | it 3aEa 2) ATy W o @EgW  3%) | geiEAgE Wle Ho Q)
I afwat oft T 200) MNTGIHHT TATIY Ao Fo 1Y) | AwGIUW @ ( G GT ) %)
T &% it [ & | St fira &) TENHT GIIF0E ATe o }) | wrgegainn Sawd wo e M)
sirw-at, afie, s A 2), 20) sﬂwgmﬂwflvz THAN Z) | qmass wie 2o %)
T v Fn it i 211 g @ z) | fEaags wie e )
: N RregTa qw ; 23 mf@qmn:maaﬁ e A;é‘ro dg
TGN To o HNFFATFA e Mo R
RULES Hﬁg—(q AETHA Feguga Ustailgon Ty (afemana A% ) wegu 3)
FEET TR off Fra 2) 1T T Ro) | TgFH Wio o GFW 3)
SR 9,3,3 9w ot Tt A 21),2),910) Hfedia wefae o dlo z) | AIGH AlemaEf @ w1 o Ao
ARAHRII Al FaE ) TERATH (&TH-&%1 Boo) 2) kN I
st [ STut 31 A mea | A ) AT A ¥) | gREE e dlo Tl %)
SRR ST FeEaT it sty ) A we do 8) | TS Y
PSS ) @FETTEIT HTo o ) | TEEEATE )
! araafagE e o ) | Al sgfaal (REs-ugig )
i ggmet | H R e L) | SRS A <)
- - o ;ﬂg"}gn:[qéur "o Ao n) | saafsen (=%1) t0) &o I
RFIIH, THaT, gEgE Fet fraafeare, gfew (@i fired §)

“afteq-gEEET FE F I8 T SN aR

9+90] DAI/OSI Ul SWLLO A2QUINN JIPUT YLION 2podour 0f [psodoid

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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! el dest, _
Figure 8: Title page showing the use of Rece } e

fractions to denote price. The abbrevia-

Figure 10: The use of the rupee mark
tion for the word rupaya in Devanagari is Figure 9: Title page showing the use of the in Devanagari text (Mahajanisarahissa-

used in place of the rupee mark. rupee mark and fractions to denote price. avvalavadoyama, 18-7: 49).
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=t 3fem feg 33 | M3 Wi fag =t Jo fes yeel gt o il

g4 Jfenr g3ail

512
Figure 11: Title page showing the use of the rupee mark and frac-
tion signs to denote price in the Gurmukhi script. The Latin right- Figure 12: The use of Latin right-parenthesis for the rupee mark in
parenthesis is used for the rupee mark. 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: Excerpt from a Hindi grammar showing the conventional method of writing currency
values (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.

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 14: Excerpt from a Hindi grammar showing variant forms of the angled fractions (from
Greaves, 1921: 423-424).
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&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 15: Excerpt from a Hindi grammar showing the conventional method of writing currency
values (from Vajpeyee, 1946: 24).

Frarti.ns.
L9 qry. 28 S qrOAT. LY rxireiar.
1) ST 3% 31 @A, L ¢ mREHiE
£ qrEeT 3L 31 ArEsE. V4 TR
11 ) |31, 35 31 qIFAIE L ¢ TRITEAE.
11 W Ff=. 41 2 gITFR. L1 Twmyg.
ERIIE (Ecin 41 ¢| FrEEIE. 1| owawat.
2% 31 AT 4% U1 qraSia . ¥ b uwsgat
24 Qi sEr=. ' To 5 TRTA.

Figure 16: An excerpt from a Marathi grammar showing the writing of fractions (from Bhide,
1889: 80).

Practional Numbers.

1 LemE
3 AL e, &
2 A, qrgm

14 1. §&4 1,

13 1. Fie.

1 S, TEARFE, QAT
21 N FEIEM,

24 . FEE,

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

3% 31l. |IEA.

31 3, FIERER, TISAAW.

Figure 17: An excerpt from a Marathi grammar showing variant forms of the independent fractions

(from Navalkar, 1925: 80). COmpare the use of base-line dots to the mid-point dots used in Figure
16.
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Then rupees are written full, pavalis with vertical strokes.
annas with horizontal strokes, pice with vertical, and any
remaining pies are written fully; e.g. 3 Rupees 10 annas 11
pies is equal to 3 Rupees 2 pavalis, 2 annas, 3 pice and 2 pies
and is written }ll=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 3|l = 1IRtis read §1 T TAEN FHQ AN 34 .

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

¥t 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, s) 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 for the entry 3¥e5T (ali), whose third definition
describes the placeholder mark and shows its historical variants (from Molesworth, 1857: 58).

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: Excerpt from a Hindi grammar showing the conventional method of writing currency
values (from Kellogg, 1893: 147).
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ot VII : TABLE VII
FI-uT : Measures

TIHE : Local arvifass : Metric fafesr : British

s wiTe | &t e T =it me Twg
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 method of writing measures and currency notation in the Maithili
script (from Jha, 1999: 691). Example (A) shows notation for measures using avagraha to rep-
resent the NORTH INDIC QUANTITY MARK. Example (B) shows currency notation using the Latin
right-parenthesis to represent the NORTH INDIC RUPEE MARK.

KLU S UL T &
0 Do/1 (1|l s‘/)/ Sliay
W o/l | 1o [N/ | % |59/ | o
SYRKY,
IR SALUITRITTY AR

DY D LS |t sy sy
YU 48, |, [sle/| S8

YA AN, sloy {3/
1 AL VISV I f,"'j g;’//
Do/ | D) (D |31) sllo/ | SS1o

Figure 22: A method of writing currency — par (978, ana (ATT), and taka (€TsT) — and weight
— kanama (FTHT) and ser (A¥) — in the Maithili script (from Raya, 1970?: 39). The rupee mark
used here resembles the right-parenthesis. The BENGALI CURRENCY NUMERATOR ONE, BENGALI
CURRENCY NUMERATOR TWO, and the Maithili form of BENGALI CURRENCY NUMERATOR THREE, %,
are used to write the quarter units of currency.
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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: Excerpt from a Hindi grammar indicating the use of fractions to write time notation

(Potizka, 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

qré pai /. ,pai’

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: Excerpt from a Hindi grammar showing the conventional method of writing currency

values (from Potizka, 1972: 514).
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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 == @AY, ‘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 i@; “four or five’ by aiF ¥ or by = ai™;
“five ot ten minutes’ by TF T i+ fase, 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 #EAT
into four ‘annas’, and the anna into four ‘pice’.
These are then written as follows:—One pice Ji ;
two pice il ; three pice Jii; 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 ¢. Conibinations 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, HERIE) 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 quantity

marks (from Scholberg, 1940: 89-91).
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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.

No. 253] [23-5-179%
g & femE ’
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 (from Sardesai, 1932: 143). The currency notation 9oG¢ = indicates
“108 rupaya, 0 pavalt, and 2 ana.”
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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
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337

Total ... 609

= Inferior letters for usc as wkar degrees for conjuncts.

———

Figure 27: A specimen from the Nirnaya-Sagar Devanagari font showing the placeholder mark and
the six fractions signs (from Naik, 1971: Table 57, after p.337). It is likely that the signs for the
fractions / and ) were also used to represent danda and double danda, or vice versa.
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396 " TYPOGRAPHY OF DEVANAGARI

Vowel-signs, Figures and Conjuncts

Tt f f 1 f f & 5

«
6/224  6[225 6147  6[148  T[220  6[149 6[150 6[258 S[261*  5[262%
. .. . o o -3 <

o
© N 2 ) «
5[165 5/169 5[173* 5/166 5/170

N . ~ ~

~ ) a

2> ™ o
5[167 5/171% 5/238¢
R

Bl ~

5/156 5/157 5[160 5[161 5[158 5/159 - s[162  5[163 _11/472*
- L3 o -

M ° 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

T L -
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 Q 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, ¥, § are disproportionate.

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

Figure 28: A specimen showing the placeholder mark, quantity mark, and three fraction signs as
available in the Monotype Devanagari font for the Monotype machine (from Naik, 1971: Table 61,
after p.396). The star after the matrix number indicates outside-characters. The Monotype Devana-
gari design is based on Nirnaya-Sagar Pica No. 1. The glyph labeled “7/265 is the NORTH INDIC
QUANTITY MARK; “12/118” is the NORTH INDIC PLACEHOLDER MARK; and “12/266,” “12/267,” and
“12/268” are NORTH INDIC FRACTION ONE SIXTEENTH, NORTH INDIC FRACTION ONE EIGHTH, and
NORTH INDIC FRACTION THREE SIXTEENTHS, respectively. Glyphs for the fractions one quarter, one
half, and three quarters are absent, but presumably, might be created through additive application
of the danda. Note the distinct between the NORTH INDIC QUANTITY MARK and the avagraha, which
appears as glyph “7/219.”
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Ma=zislladd] mzyz
AEIR AU, .

i ty { 5 i .'. ! R 5 o & s Iiﬁm %m
autzqallw : A
wellsi 21dd

by TRETL) ‘:L‘l'*xﬂﬁﬂwﬂi‘;’#ﬁﬁ“ﬂ?‘;ﬁ&?ﬁ&?ﬁ

15 Qlﬁi ﬂa lﬁ] a?'z'y&w e 0,
, o

1% ot
alS Riatz opflsi

213 -2, allaan 2i9) o s t | |
Sl 1. M-l 3aus GF- x\ qzm §A-| 2401311
sieay, | il miz 2iub ¢ flei1acecave/ 104, Uuvoolu

708 HONE DELNERY OF TI0XTS CONTACT ()} 65540770, 5522787 * Conbien ool
il Sleves ally e, waa e, s ey, ‘qs]ﬂua st 2 ¢t 26 3 Yo o .

AlR- COOLED / . pHECE
WU=3l-§li-¢ll y

2MNGiElel dgAIRe] )
Wi Biisder

gt wuiau ST wid] 261 9

[T i
bt o A

Figure 29: Annexure II from the proposal submitted by the Government of India to encode Gujarati
fractions (from Government of India, 2004). The fraction signs appear in an advertisement for
movie theaters printed in the Vadodara Sandesh from August 24, 2004. They represent 15 (1), 30
(1), or 45 (W) minutes of an hour. The times shown for the pa0 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.
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VUM ultplieation by 1 I, I, 23, 3y 43
?Ang(tgs‘ 3¢y

| X xg Xy
et Jro CICXNE XU
2 1 A2 LA §
3213 1203w |t Taenyw
y 9o v |Puy rou e
v 9y ‘1 AR ‘91“9"
¢ege [tV ¢’
j 2 3 :v.a c&:«‘ D 2 en
e q ¢ 'uz‘ AL AR A |
on ¢ &) L2 LY
7o 16 Lo WY | e qMaw
ngl
i hﬂ‘:Z-'a' X33 X4y
2 AN QY 'l.a\;au LYNyYn
2 AN R 1“-9 2w\t oV
12290 1aa 0 [Bynagy,
rYanee FAInY (Y ac
M2AN2W (D 2ug MYV IR
L3Ny €IN 2 [eyway
22w W 32“ 2yt ,9_?}333:\\
e e P 2 < ey e
&N AN ep?;” 31\) <42 g ¥}
KSR 2ay Loyiiry

127 Rate Toble

| 7"‘“’,69.3'/"»2:,% q:yﬂ't't

noe3 eﬁ)y{i"ﬂ wWz1y36m°C
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Figure 30: Use of fraction signs and the rupee mark in the Takri script (from Leitner, 1883?: Set 4,
Table 7 and Table 8).
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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 anador % /e b anas Vo 9 anas /o 13 ands Wwoe
2 anas " oo 6 ands I¥/o 10 @nas We 14 dnds e
3 anas Jo 7 dnas /e 11 &nas Weo 156 andas Ww/e
4 dndsort e 8 anasor 3 ne 12 andsor § we’

Figure 31: Method of writing fractions and currency in the Bengali script (from Grierson, 1903a:
29).

MM Yy QY @) 200 V) @) eval

ha nna nya skra jhra i gra pra dre

2 3 4 5 6 7 3 9
2 0 a of 0l @ @ 06 em

ma tha |a pta ba tra rid

cha na
10 20 30 40 50 60 70 80 90
9(0)]
fa
100

Figure 32: Method of writing numerals in Malayalam (from Ganesan, 2006).

2 > 8
cﬂilwe RQ o gmp” aan” 3
(el (‘,,\/)! I E
~ '@ma : W Y0 sy
a.: z ) =3 - e @ =5
_ g o.@tg‘ T ads 63 g™
E =6 D=7 Q) =8 =9
£ RPeooad @ Snoes” @ @ moes”
g &Yt = i. ) P 1:% [ -2 33: oLy = _é.

R g mO ®O B> B3 M @ DD %
nus L =& =2 @0 =2 g
‘oGl mrn endevl | Qo) oY e 5
=45 A0 = 535 , =550 st (F)

= =
[ Soenil moey mO Qm [21s) a&a - é

Figure 33: Method of writing fractions in Malayalam (from Ganesan, 2006).
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