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Telugu Measures and Arithmetic Marks

Nagarjuna Venna

This paper is an attempt to document the historical measurement system used by the Telugu people before it was replaced by the
modern metric system. The only new ground broken in this paper is a summary of new characters and signs that need to be added
to the Unicode Standard for accurate encoding and rendering of Telugu books and documents.

Introduction

This paper is a summary of the historical measurement system that was used by the Telugu people before it
was replaced by the modern metric system. Measures of volume, weight and length along with the arithmetic
notation used to write the measures are described here. Many of the words that represent a unit of a certain
measurement are still used; most often their original meaning is lost. The sections on the historical measures
have been compiled from [1], [2] and [3]. The final section describes the new characters and signs that need
to be added to the Unicode Standard for accurate encoding and rendering of historical books and documents.

Arithmetic Marks

The Telugus used the decimal numeral system for writing integers. Fractions were written using the
quaternary numeral system (base-4). The notation is essentially a mixed system and both portions are
positional number systems. This is not as outlandish as it sounds; the New York Stock Exchange used a
similar system until February 2001 before decimalizing everything! A total of 8 basic arithmetic marks were
used for writing the fractions. This is the baffling aspect of the system - why so many marks were needed
when 4 would suffice for a base-4 system. Basically, two different marks were available for writing each of
the quaternary digits. Based on the position, the right mark is chosen for each of the digits.

Digit | MarkSetl | Mark Set2

0 g 0O
i | —
) - =
Yy 3

Table 1. Telugu Arithmetic Marks

The marks in Set 1 are used for positions representing the negative odd powers of 4 (1/4, 2/4, 34, 1/64, 2/64
etc.) and marks in Set 2 are used for positions representing the negative even powers of 4 (1/16, 2/16, 3/16,
17256, 2/256 etc.). Zero when written from the first set is known as Se2y(halli). Excluding the zero markers,

the first set of markers can be understood as represented by perpendicular lines; digit 1 is represented by one



such line, 2 by two lines and 3 by three lines. Similarly, the subdivision of unity in the second set can be
understood as represented by horizontal lines; digit 1 is represented by one such line, 2 by two lines and 3 by
three lines. When writing a real number, the fractional part is written right after the decimal part with no
intermediate signs (like a period, for example).

It was not uncommon to have the four thousand and ninety sixth part of an integer occurring in a Telugu
account. Each of the basic fractions possible in a base-4 system when written in isolation (from 1/4 to 3/4096)
had a given name. Each of the fractions except the first set also had an abbreviation. This abbreviation is used

when writing the fraction in isolation, for example, |is 1/4, = |is 1/64 and % |is 1/1024. The names and the

abbreviations are listed in Table 2.

Name ‘ Value ‘ Mark ‘ Abbreviation
scen (kalu) 1/4 | i}
©& (ara) 12 LI .
Sws°y v (mukkalu) 3/4 W -
VX (visamu) 1/16 —_— )
J8E (paraka) 1/8 2 d
SwH33Sw (muvvisamu) 3/16 = 9
5°Q (kani) 1/64 | 5
©IHI3W (aravisamu) 1/32 I_l 5
$05°,.Q (mukkani) 3/64 U_,| 53¢
% (priya) 1/256 = ®
©35°Q (arakani) 1/128 - B}
S0%3)d% (muppriya) 3/256 2 8
Q8 (sura) 171024 | <Y
BodH Rudew (remdu suralu) 1/512 LI V)
S e (midu suralu) 3/1024 U.l XY
F5°855°9 (gokarakani) 1/4096 — §°
Bodh FPESsSen (remdu gokarakanulu) 1/2048 - §°
S FESseSen (miidu gokarakanulu) 3/4096 3 &§°

Table 2. Telugu Fractions and Abbreviations



Examples

e The fraction 3/8 is written as 0 1 2(1 * 1/4 + 2 * 1/16)

e The fraction 5/8 is written as o4 = (2 * 1/4 + 2 * 1/16)

e The fraction 7/8 is written as oY 2 (3 * 1/4 + 2 * 1/16)

e The fraction 5/16 is written as ol = (1 * 1/4 + 1 * 1/16)

e The fraction 7/16 is written as Ol Z (1 * 1/4 + 3 * 1/16)

e The fraction 9/16 is written as o4 — (2 * 1/4 + 1 * 1/16)

e The fraction 11/16 is written as 04 2 (2 * 1/4 + 3 * 1/16)

e The fraction 13/16 is written as o4 — (3 * 1/4 + 1 * 1/16)

e The fraction 15/16 is written as oW 2 (3 * 1/4 + 3 * 1/16)

e The value of © (approximated to 3.14160) is written as 33210—= 3 +0* 1/4+2* 1/16 + 1 * 1/64 + 0

*1/256 + 1 * 1/1024)
e The mathematical constant e (approximated to 2.718) is written as 9424 (2+2* 1/4+3 * 1/16 + 2 *

1/64)
e The golden ratio ¢ (approximated to 1.618) is written as O4 =W 222 (1 +2* 1/4+ 1 * 1/16 +3 *

1/64 + 2 * 1/256 + 0 * 1/1024 + 3 * 1/4096)

Measures

The Telugu word for measures is 35°33» (manamu). This comes in three varieties - 58635°easw (parimanamu),
&J°y 3w (unmanamu) and $Xseeadn (pramanamu). The first is used to measure the quantities of grain and
similar things (volume), the second is used to measure weights and the third in measuring extents.

It should be noted that until the eighteenth century, accurate measurements of volume were difficult and units
of volume were generally named after standard containers that were defined by their capacity to hold a given

weight of a particular substance (typically grains)[4]. It is not uncommon to find in use in the rural areas, even
today, containers that can measure volumes like &% (sola), 6%5 (gidda) and $5°9& (manika).

Measures of 56sesw (parimapamu) and 5% 33v (unmanamu)

In the following section, 3¢ (put ti) is described as a unit of volume and the rest of the measures are
described relative to ?’.g)gs (put ti). However, ?’.g)gs (put ti) and the rest can also be thought of as units of weight

because of the relationship described in the previous paragraph.

S (pu t ti)
The largest unit of volume is o0& (kharndi) or ?’.g)gs (put ti). In writing, this is indicated using the sign & (kha).
The actual bulk of a H¢ (put ti) varies not only from place to place but also depending on the item being

measured (grains, tobacco, sugar etc.). This is also the origin of the phrase ?’.g)g)déo dE I égoa Jo (puttedu



vittanala pat tu néla), referring to the extent of land that would be sown by that quantity of grain. One
twentieth of a HE (put ti) is known as &~3w (timu) and is represented by the sign Q/ In some places, it is

also denoted using the letter & (na). Table 3 shows the divisions of a ?’.g)gs (put ti).

&oodw (timu) o
agoén (iddumu) ()
303w (muttumu) 3
Seydw (naltumu) Le
23w (Edumu) olo
eacoia;in (ardumu) polo
é)géaéw (€ddumu) 20l @
ASR0&H3w (enamarndumu) 0l 3
&g othdn (tommarhdumu) 0l
Do (parndumu) ESloR Ne)
D8 e (padakoltumu) POH O
é&)&%ﬁazﬁn (panniddumu) 04 9
DI Jw (padamuttumu) 04 3
Q&) edw (padhnaltumu) POH @
L85 %w (padihedumu) EeL Ko
D8 t’.rsego:&» (padahardumu) POY O
éé&g&;&» (padiheéddumu) 2O 9
DR300 (padhenamarndumu) p0u 3
Dof"Hr3 083w (pandhommarndumu) P04 @
56 (put ti) 20

Table 3. Divisions of {»gﬁ (putti)

Each &3 (tiimu) is divided into four $o$Swen (kumcamulu) that are marked as shown in Table 4.

KoXdw (kuhcamu) el

383 (irasa) ey




S08&0y.S (mukkusa) oy

ool (timu) o

Table 4. Divisions of &S (timu)

Each %0330 (kuhcamu) is divided into four S5>d&ev (manikalu) that are marked as shown in Table 5.

$5°8 (manika) S°0

@g (adda) oo

Qoo SoeREen (midu manikalu) 33
o33 (kurhcamu) el

Table 5. Divisions of &o$3w (kurhcamu)

Each $5°9% (manika) is divided into four &®wev (solalu) that are marked as shown in Table 6.

J%e (sola) 0

833 (tavva) )

Saed Jfeew (midu solalu) 83
$5°0& (manika) 500

Table 6. Divisions of $5°9¥ (manika)

Each &% (sola) is divided into four 5%5 ev (giddalu) that are marked as shown in Table 7.

6 (gidda) Ao

©8 Jo (ara sola) o)

NV Atet) (’)cge» (miidu giddalu) a3
Q%o (sola) Q%0

Table 7. Divisions of &% (sola)

&°¢0d (baruva)
The largest Telugu weight is a &~& 3 (baruva). One twentieth of a &% S (baruva) is known as e

(manugu) and denoted by £ (ma). Each Sve0¢% (manugu) has eight d3ev (viselu) denoted by the letter & (v1)
and each &3 (vise) has five 3@ ($erlu) denoted by the letter 3 ($€). Some of the divisions of e (manugu)

are shown in Table 8.



&) (ettu) (adj. 28 (ettedu)) SHolo
@g Sveax¢h (ardha manugu) SHodo
Qe gyen (mudettulu) SHowo
53 (vide) (adj. H3& (visedu)) Hoor3x
©853 (ara vise) 3odo
3738 (savaseru) or 8o (S€rumpavu) 3olo
@63736; $35e% (ardhasérunavataku) 3odz
&963136.) (ardha $eru) 3odo0
93L& (pavuseru) 3olo
$$¢% (navataku) 302z
$er% (cataku) 30%-

Table 8. Divisions of e (manugu)

Miscellaneous measures

8 Searthen (manugulu) make one J°¢8Xw (sagaramu). Each $3¢% (navataku) is equivalent to three eren
(tulalu). The &eodw (tulamu) is the weight of one rupee coin (one hundred and eighty grains) and is used in

weighing medicines.
Measures of Gxressv (pramanpamu)

The greatest measurement of length is a QoeeS3w (ydojanamu), sometimes also called &3¢ (amada). (Under
the British government, the es5:¢& (amada) was about 10 miles). Each &se&83%» (yojanamu) has four S&¢hen
(parugulu) or §%ev (kosulu). The H&¢0 (parugu) or §°% (kosu) is a variable measure running between two
and two and a half miles. Each %&b (parugu) or §%% (kosu) is equivalent to 1000 SocSwen (damdamulu).
Each &od3w (darhdamu) has two &°8ev (baralu) or fathoms. Each &°& (bara) has two daSwev (gajamulu) or
yards. Each da3» (gajamu) has two Sxw=&ev (miralu) or cubits. Each daSw (gajamu) also has three e en
(adugulu) or feet. Each && (adugu) has twelve woHh¥Swen (amgulamulu) or inches. Each Sx8 (mira) is
made of two Z&ev (jenalu) or spans. Each £ (jena) has three 88ew (bettelu). The English acre is spelled as
SS&orew (yakaralu).

The %o& (kumta) or oo (gumta) is the basic unit of measurement when dealing with square measures of



land. The ¢ooé (gumta), which literally means a hole or a well, is that amount of land that can be irrigated by
one well. This measure varies from place to place; in Bombay 40 %o&ev (kuhtalu) made one acre. There are
two varieties of &o&ev (kuntalu); ?ocg Sotven (pedda kumtalu) and 985) Soéew (cinna kuntalu). One ﬁ‘g)
(gorru) is made of 50 ?ogs Sobew (pedda kumtalu) or 125 98y Sooéen (cinna kumtalu). 64 Soéew (kuntalu)

make one $3yo (kuccela).

Unicode

The Unicode Standard is the universal character-encoding scheme for written characters and text. It defines a
consistent way of encoding multilingual text that enables the exchange of text data internationally and creates
the foundation for global software. It provides the capacity to encode all characters used for the written
languages of the world. The Unicode Standard specifies a numeric value (code point) and a name for each of
its characters. Telugu is encoded in the Basic Multilingual plane (BMP) of the standard; this represents the
first 65,536 code points which is used to encode the majority of the common characters of the major
languages of the world. Telugu characters are assigned code points between U+0C00 (3072) and U+0C7F
(3199). See [5], [6] for more details.

The current version of the Unicode Standard (Version 4.1) encodes most of the characters and signs used in
writing modern Telugu script. However, some of the characters and signs that are necessary for accurate
digitizing of many books and old documents are missing from the standard. For the material described in this
paper, 8 new signs should be added to the standard. These include 6 signs shown in Table 1 (2 each for digits
1, 2 and 3), the sign for $°2y (halli) and the sign for &~ (timu). There is no need for a separate sign for

the cypher in Mark Set 2 of Table 1 because U+0C66 (TELUGU DIGIT 0) is adequate for representing it.
Table 9 lists the suggested code points and character names.

0C78 g TELUGU SIGN HALLI

0C79 I TELUGU FRACTION 1/4", for odd n
0C7A l—‘ TELUGU FRACTION 2/4", for odd n
0C7B u-l TELUGU FRACTION 3/4", for odd n
0C7C i TELUGU FRACTION 1/4", for even n
0C7D '©_  TELUGU FRACTION 24" for even n



0C7E E TELUGU FRACTION 3/4", for even n

0C7F Q/ TELUGU SIGN TUMU

Table 9. Suggested codepoints and character names

Future Work

1. There were many other less well-known measures used; it would be worthwhile to document them.
2. A mapping from the historical measures to modern metric measures would be helpful for comparison
purposes.
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