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Abstract

Indus inscriptions hold the key to unlocking the history of pre-Iron Age India and
all Indo-European peoples but remain undeciphered for over a century. All prior
attempts have been partial, unsatisfactory and unfalsifiable. We decipher the In-
dus script by treating it as a large cryptogram as described by Claude Shannon.
We decipher every sign sequentially using regular expressions and set-intersection.
Indus script is discovered to be proto-abugida segmental with signs for consonants
and vowels. Indus inscriptions are in grammatically correct post-Vedic Sanskrit.
Variants of 76 allographs constitute most signs. Conjunct signs constitute the rest.
Our decipherment can read every inscription and we translate 500+ inscriptions in-
cluding the 50+ longest, 50+ shortest and 400+ medium-sized inscriptions including
1004+ inscriptions with conjunct signs. We comfortably surpass Shannon’s criteria
for a credible cryptogram decipherment. Brahmi glyphs are discovered to be stan-
dardized Indus signs. We find significant continuation of Indus linguistic features
and cultural elements in post-bronze age India.
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Indus Valley Civilization; Indus script; Epigraphy; Brahmi; Sanskrit

1. Introduction

Indus Valley civilization was the largest bronze age civilization, spanning over one mil-
lion square kilometers and having an estimated population of five million (Dixit, 2019).
This advanced civilization featured planned cities, drainage, international trade and
standardized weights among many impressive accomplishments. Indus civilization has
left behind strings of symbols on seals, tablets and a large sign (Dholavira signboard)
which is termed “the Indus script.” Although the mature Indus civilization is believed
to have started around 2600 BCE, we see stage-by-stage evolution from the earliest
sites to Bhirrana and Mehrgarh 7000 BCE. These older stages are given different names
such as pre-Harappan, early-Harappan and so on to distinguish them from the mature
Harappan stage.

1.1. Geographic and temporal spread

The earliest Indus seal is from Kunal, dated to 4000 BCE (ASI, 2004). The earliest
graffiti appears on potsherds in 4000 BCE Balakot (Ahmed, 2014; Lashari et al., 2020).
Seals with Indus script begin in the archaeological record mid-to-late 4th-millennium
BCE (BBC, 1999). Seals post-1900 BCE are rare in the archaeological record. Indus
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sites in the Thar desert are abandoned but sites in the Himalayan foothills continue till
about Jognekhera 800 BCE (Haryana Directorate of Archaeology and Museums, 2023).
Indus symbols however continue to appear on Varanasi coins from 800 BCE to Maurya
era coins and on megalithic sites in South India to 50 CE (Banerjee and Rajan, 1960;
Coinlndia, 2010; Reddy and Sakunthalamma, 2023) and Janapada seals and coins upto
350CE. B. B. Lal noted that 89 percent of megalithic symbols go back to Indus symbols
(Lal, 1960). Findings at Keezhadi show usage of both Brahmi and Indus symbols with
primarily Indus graffiti from 600 BCE and transitioning to only Tamil-Brahmi around
100 BCE (Ramakrishna et al., 2018; Sivanantham and Seran, 2019). Sealings continued
to appear until the Gupta era using Brahmi script (ASI, 1906). Mixed Brahmi-Indus
scripts occur in OCP copper hoards (Munjal and Munjal, 2005), Iran (Lahafian, 2013),
Tamil Nadu (Subrahmanian, 2010), Sri Lanka (Raghupathy, 1987) and Vietnam (Lien,
2013), ranging over many hundreds of years.

1.2. The corpus

There are 4300+ inscriptions from archaeological digs (Wells and Fuls, 2023). More
are being unearthed as new sites are excavated. The stratigraphy, location and other
details of most later excavations are preserved but many older finds have missing data.
The median inscription length is about 5 signs. There are about 50 inscriptions that
are 10 signs or longer. Some inscriptions are a single sign or two signs. The seals
themselves are small and come in all manner of shapes: square, rectangular, circular
and triangular. The square seals are sized about 3x3 to 4x4 cm. Due to the scarce
space, we see the crowding of letters to the left side in early inscriptions. The script
has a large variety of signs that are hand carved and many signs show abstraction,
simplification and rotation, evidently to preserve scarce horizontal space. The oldest
layer of Harappa shows only about 71 signs, possibly indicating that some later signs
are variants (Konasukawa, 2020).

In addition to seals, we have tablets and tags, that were presumably used to attach
to goods for trade. These show heavy wear similar to old coins and are found close to
market areas, which may be taken as evidence of use as currency. Many seals indeed
resemble Gupta seals and early Janapada coins with an inscription on top, an animal
icon in the center and sometimes a staff or standard in front of the animal (Srivatsava,
2021).

The Dholavira signboard is meant to be seen from a large distance to convey informa-
tion to travelers and may be evidence that the Indus script is a form of writing. Writing
on post-fired pottery, personal items such as tools, weapons, bangles and jewelry may
indicate that IVC was a literate society. Indus characters have also been found carved
in the Kirthar mountains of Sindh (?). The broad geographic and temporal distribution
along with mixed Indus/Brahmi inscriptions should be sufficient evidence that Indus
script represents writing rather than proto-writing or pictorial identifiers.

Although the Indus inscriptions are short, at least one example of a long inscription in
an evolved form of the Indus script exists in the form of the Vikramkhol cave inscription.
This inscription dated 1500 BCE is considered mid-way between the Indus and Brahmi
scripts by archaeologist K. P. Jayaswal (Jayaswal, 1933).
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2. Methods

2.1. Secript Analysis

The oldest evidence of the Indus script is graffiti on potsherds from 4000 BCE Balakot.
There are both abstracted and elaborate versions of signs in this phase. Whether the
script originally began as a pre-writing system similar to cuneiform cannot be deter-
mined using artifacts from this phase. The script seems to have evolved into a uniform
writing system over a millennium. By the mature phase ~2600 BCE, inscriptions are
fairly consistent over time and space.

2.1.1.  Script direction

The preferred script direction seems to be right-to-left as evident from external and
internal evidence (Mahadevan, 1977). External evidence such as crowding on the left
side on inscribed copper objects, bas-relief tablets, seal impressions (right side on seals),
evidence of starting carving letters from the right side and so on was combined with
internal evidence such as identical inscriptions appearing as both one and two line
versions. This enabled the eventual determination of the direction of most inscriptions.
Approximately 83% are determined to be right-to-left and 6.5% are left-to-right. The
rest are either single-sign, undetermined or damaged. A mathematical model of the gini-
coefficient of the Indus corpus also finds that the Indus script is written right-to-left
regardless of the type of script (Ashraf and Sinha, 2018).

2.1.2. The signary

Mahadevan classifies the Indus script into 417 signs, ICIT classifies them into 700+ signs
(Wells and Fuls, 2023), treating minor variants as separate signs since a sizable number
(1000+) of signs is suitable for a logosyllabic analysis. On the other extreme, S. R.
Rao claimed that the script only had 20 or so signs (Rao, 1980). The obvious problem
with a low sign count is that the number of legal words formed by adjacent signs drops
precipitously. There will be many instances of repeated syllables such as kakajakaja,
making reading anything but the shortest inscriptions impossible. Rao was forced to
claim that the Indus Valley language was monosyllabic. Essentially he acknowledged
that he could not find even a small number of legal words formed by the interlocking
of his assigned values. Maximizing the signary size increases the possible matches of
legal words. For example, if we have a partially deciphered string 7 AT, we may choose
to assign C to 7 to read CAT. However, if there is another sequence IInT, we get
a higher readability by choosing A for II to read ACT, even though the signs m and
IT look similar. Logosyllabic analysis also benefits from a large signary by claiming
related meanings for similar signs, such as Parpola’s star @ vs planet 2 for variants of
the fish sign. This is a workaround to avoid nonsensical logosyllabic readings such as
‘star-star-jar’, which may now be read slightly better as ‘star-Saturn-jar.’

However, a large signary is untenable on thorough analysis. Inscriptions up to Harap-
pan period 3A show only 71 signs (Konasukawa, 2020). It is improbable for a large
signary script to exist from 4000 BCE to 2600 BCE with only 71 signs attested. On
examination, we find that many allegedly different signs that are attested post the
Harappan period 3A are cursive forms Al Al A 41, simplified abstractions & ® N 0) [,
embellished M il and stylistic variants /& A /& or strings of pre-existing signs iI#. Sim-
plified forms of complex signs are normal in long-lived scripts when the medium is not
conducive to cursive development, for example as in Sumerian cuneiform. Cursive forms
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naturally evolve on soft writing materials like paper or cloth using ink due to the effi-
ciency of not lifting the writing instrument off the writing surface. This efficiency does
not retrofit to carved inscriptions, so non-cursive forms continue to be used on carved
medium, even to the present day. We can trace the evolution of cursive forms in Indus
sign variants that gradually minimize the number of strokes needed to render the sign.
This may indicate that the Indus script was evolving to cursive form before and during
the mature Indus phase.

2.1.8.  Script Type

Logographic scripts are characterized by low frequency and a large signary. Only a small
fraction of the total 417 Indus script signs (27.5%) are attested 10 or more times and
only a tiny fraction (6%) have an attestation count of 100+. A significant fraction of
the rare signs seem to be stylistic variants, accidentally mirrored signs, cursive forms or
word fragments. Gradual abstractions of pictorial signs such as %W % Tk must be seen
as the development of cursive variants of a single sign. The rarity of cursive sequences
like AD 1 I indicates that these are simply strings of their component signs rather than
completely unrelated signs. With these considerations, the sign count drops to under
a hundred and the script is unlikely to be logographic. This strengthens the case for a
syllabic or segmental script.

The pattern of repetitions of the same sign multiple times in the same inscription
also supports syllabic or segmental (abugida/alphabetic/abjad/phonetic) script. A non-
script should be expected to see repetition in the use of symbols similar to the birthday
collision effect. This number crosses 50% when the number of symbols in a single
inscription is 25 or more. No Indus inscription is this long, so we wouldn’t expect to
see any repeated symbols.

(( 417! ))

217—25)!

- =2 —=(0.52
41725

Birthday collision, of course, applies to uniformly random events, while segmental
scripts are not uniformly random due to phonotactic rules unique to every language.
Therefore more frequently used symbols should see more collisions in smaller-length
inscriptions than less frequently used symbols. We see repetitions in the shortest of
inscriptions to medium to long inscriptions. About 17% of inscriptions have a repeated
sign if we include immediately repeated and bracketed signs. The jar and fish signs are
prolific repeaters and the spoked wheel sign occurs 4 times the Dholavira inscription.
This is additional support for a non-logographic script. This number is likely to be
much higher once allographs are discovered. By comparison in a logosyllabic script,
repetitions are extremely rare in short inscriptions. For example, of the 488 subway
station names in Beijing, only 3 (0.6%) have a repeated Mandarin sign and none with
3 or more occurrences (wikipedia, 2021).

Words that start with doubled consonants are rare in all languages and certainly
absent in Sanskrit and Dravidian. The occurrence of inscriptions starting with a doubled
or tripled sign in inscriptions like M-1794 EUB# and L-105 2kt is evidence that the script
is not alphabetic, but either syllabic or segmental abugida.
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2.2. Cryptanalytic Decipherments

Some scripts such as the Copiale cipher have been deciphered using cryptanalysis
(Knight, Megyesi, and Schaefer, 2011). The corpus of inscriptions in an unknown script
represents the ciphertext and the source language represents the plaintext. The key
is the assignment of the script signs to its values. The output of the cryptanalysis of
the script is its decipherment. This model has worked several times in history. Ephron
was able to re-decipher the Ventris-Chadwick decipherment of Linear-B using crypt-
analysis (Ephron, 1961). He only found one sign that had a different value, which was
later acknowledged as correct by the original decipherers, showing the superiority of
cryptanalytic decipherments.

2.3. Cryptograms

A syllabic or phonetic script can be modeled as a cipher and solved using proven math-
ematical methods. A cryptogram simply stated, is a message in a known language
encoded in an unknown script. A specific kind of cipher that has been thoroughly
studied is the single substitution cipher or cryptogram, where one sign in the script
corresponds to a single phoneme, syllable or alphabet. Newspapers and puzzles often
carry such cryptograms on their puzzle page. Typically the encoded message is a quote
by a famous person and is long enough to be uniquely deciphered. A homophonic cipher
is a variant of a cryptogram that assigns multiple signs per phoneme and may be used
to model scripts with allographs.

All available ciphertext for a given key constitutes a cryptogram regardless if the en-
cipherer sent the ciphertext in different pieces or logical units or at different times. This
may be trivially verified by picking random words from various websites, feeding them
into a cryptogram creator and solving on a cryptogram solver such as quipgiup.com.

This is because the cipher is a transformation function and all input to it is the
plaintext and all output is the cryptogram:

If M is the message, K the key, and F the enciphered message, or cryptogram, we have
E = f(M,K). In other words, F is a function of M and K. We prefer to think of this,
however, not as a function of two variables but as a (one parameter) family of operations
or transformations, and we write it £ = T; M The transformation T; applied to message
M produces cryptogram E (Shannon, 1945).

There are two famous historical examples where separately captured messages have
been pooled together and used to break ciphers. First, the cipher of Mary, Queen
of Scots was cracked by treating 504 of her enciphered letters as a single cryptogram
(George Lasry and Tomokiyo, 2023). Second, the Zodiac-340 cipher was mailed to three
separate newspapers and was cracked by analyzing them as a single cryptogram.

The captured ciphertext doesn’t need to be contiguous or even the same logical unit
of message, because every word of ciphertext reduces the equivocation of the key by
increasing the information we have about the legal adjacencies that may appear in the
plaintext. Language is a Markov process and the words and sentences in a language
form a graph representing the output of the process. These are termed “residue classes”
by Shannon. Residue classes are a subgraph of the Markov process. Possession of such
a subgraph reduces the equivocation dramatically. The more residue classes that have
been intercepted, the larger the subgraph and the smaller the equivocation. On average,
1/p residue classes of short words will enable the recovery of at least one sign value,
where p is the redundancy of the language. For most natural languages with p ~ 0.7,
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this works out to 2 to 3 short words.

The dictionary method using residue classes is deterministic and relatively robust
against homophonic ciphers as opposed to the frequency method, which is probabilistic
and ineffective in a script with many allographs. Residue classes are effectively regular
expressions in programming terms and make finding matches simpler. Attempts to use
frequency analysis on the Indus script did not yield any results other than the possibility
of some relation to the Brahmi script (Kak, 1988). The dictionary method of solving
cryptograms is also superior to frequency analysis since it’s immune to frequency drift
due to the passage of time (Moreno, 2005).

2.4. Shannon on Cryptograms

Claude Shannon’s groundbreaking A Mathematical Theory of Cryptography is a foun-
dational work of modern cryptography, signaling, data compression and information
theory (Shannon, 1945). This work addresses the mathematics and cryptanalysis of
cryptograms. According to Shannon, an unknown script such as the Bacon/Voynich
Manuscript may be modeled as a cryptogram (Bacon, 1401-1599). Our method to deci-
pher the Indus script essentially reuses Shannon’s cryptanalysis methods faithfully with
the help of modern programming languages.

A cryptogram may have many possible solutions, for example: the encrypted text
a5y has =556 solutions, since any 3-letter word with no repeating letters is a solution.
Others like ee A only have a unique solution: FEL.

The question of the uniqueness of solutions to ciphers in general (as opposed to the
hand-crafted examples above) is useful to determine whether a decipherment is valid.
Shannon’s criteria for a cipher having a unique solution is determined by a quantity
termed “equivocation.”

2.4.1.  Redundancy, Entropy and Equivocation

All natural languages have information content that is represented by symbols. Consider
the simple yes-or-no question: “Are you over the age of 187” The answer to this question
may be represented as either of the words YES or NO. One does not need 5 total
symbols to denote this information, Y, N or even 1, 0 are sufficient. There are exactly
two alternative answers to this question and therefore it represents log22 = 1 bit of
information. The answer to whether the person is over the age of 18 therefore, can be
encoded as one binary digit. Similarly, the information regarding the day of the week
requires logo7 ~ 2.8 bits.

Natural languages use words and not bits and therefore use significantly more symbols
than necessary to transmit the same amount of information. Natural languages need to
use excess symbols because of dependencies and rules on how symbols are put together
to form words and sentences. This means that in natural languages, unlike optimized
binary notation, many combinations of phonemes (or letters or syllables) are illegal
words and are meaningless. For example, for the day of the week, if the first letter is
known to be T, then the next letter can only be {u, h} (for Tuesday and Thursday).
Other letters such as z, f are invalid as would give Tz, Tf. This inefficiency and excess
use of symbols is redundancy.

When we decipher a symbol or make a choice of value, we gain information about
the plaintext. The quantity of information gained when we make a choice is entropy.
Its counterpart, the available meaningful choices we can make about the unknown is
equivocation.
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The equivocation for the day of the week, given that the first letter is T is two
alternatives {u, h} or 1 bit. If the first letter is W, then the equivocation is zero, since
only one alternative, Wednesday is possible. Natural languages have ~70% redundancy
regardless of the language and conventional scripts used to write the language. This
redundancy can be measured experimentally and is very close to the compressibility of
the language. When the equivocation is zero, then by definition, the cryptogram has a
unique solution.

2.4.2.  Unicity distance

The key space is the number of possible keys in a cipher. For a single substitution cipher,
the key space is the number of ways to rearrange the plaintext alphabet to create the
cryptogram alphabet. For an English single substitution cipher, the number of keys is
26 x 25 x ...2 x 1 = 26! The information contained in the key space is logs(26!) ~ 88.4
bits. A decipherment that reads much less than the information size of the key space is
dubious because the information of the deciphered text may exist in the equivocation of
the key space itself and may not be connected in any way to the ciphertext. A reliable
decipherment, therefore, must decipher plaintext of a length beyond the information
size of the key space. After a certain amount of plaintext is deciphered, equivocation
becomes zero and the cryptogram has a unique solution. This length is called the unicity
distance. The reliability of a decipherment that reads beyond the unicity distance may
be explained as the impossibility of information being created ex nihilo. If meaningful
information larger than the key space is extracted, then it must certainly be from the
ciphertext and not from the key.

A source language represents the plaintext, consisting of p symbols, each representing
a letter, syllable or phoneme. A homophonic cipher of N symbols, N > p, may be
constructed by mapping each ciphertext symbol to a plaintext symbol. Each ciphertext
symbol may be assigned to a plaintext symbol in p ways, thus carrying logep bits of
information per symbol.

The number of possible keys in a homophonic cipher with N ciphertext symbols
mapped to p plaintext symbols is < p’V. Its key space is |K| ~ logap™ bits. The
redundancy of the plaintext language is denoted by p which is ~ 0.7 for most natural
languages.

A large key space causes a large equivocation resulting in many possible meaningful
but false decipherments. The equivocation is also inversely proportional to the redun-
dancy of the language. Languages with low redundancy will have many more spurious
matches compared to languages with high redundancy. The length of the deciphered
plaintext that equals the information content of the key is known as the unicity distance
and is given by:

_ logap¥ N
p-logap  p

A homophonic cipher may be viewed as insulating the ciphertext from the alphabet
of the source language as we can see from its unicity distance, which essentially depends
entirely on the ciphertext alphabet rather than the plaintext alphabet.

Of the total 417 signs, the 124 “ligatured” signs such as ®4) and AV and strings such
as A are simply read as if they are their component signs, they add no equivocation
and their count must be reduced from the ciphertext alphabet. Similarly, if the same
sign can be assigned to multiple phonemes, the count must be increased. Reusing 30
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signs of unaspirated phonemes for aspirated adds about 10%, as does reusing 20 dental
signs for retroflex. Pooling all sibilants into 20 signs increases the equivocation by 150%
for those signs. The two interchangeable signs ' for a<>e and 1 for a< 0 add two more
signs. The net effect would be adding (30+20)x0.1 + 20x1.5 + 2 = 37 signs. This
gives us a new symbol count of 417 — 124 4 37 = 330 and an effective unicity distance,
given the redundancy of Sanskrit at 0.7 (Aniket Anand and Jana, 2013):

330
Logod8" 330 oy
0.7-log248 0.7

Reading the longest 50 inscriptions of length 10 or longer covers this comfortably.
Note that this is for segmental decipherments of attested languages. Abjads would
require multiplying the signs by the number of vowels and decipherments into unknown
dialects are unfalsifiable.

2.5. Previous decipherments

It is impractical to enumerate and falsify the 100+ attempted decipherments of the
Indus script. Most are not serious attempts, but simply insightful observations and
preliminary attempts to read a dozen or so signs and as many inscriptions. These are
dubious for the same methodological flaws in the somewhat serious attempts that read
larger amounts of text as described below.

2.5.1. Logographic and Logosyllabic

Most attempted decipherments of Indus script are logographic or logosyllabic, avoiding
the need for syllables or phonemes to interlock into words. A majority of signs can be
claimed to be single words, most inscriptions are read as nouns with occasional generic
verbs. This enables short inscriptions to be read as adjective-noun or verb-adjective-
noun. The method starts by assuming the value of a sign and then tries to read a
meaning into a short inscription.

Parpola for example, considers the intersecting circles sign @ to represent bangles
and three strokes sign ' to represent hearth (Parpola, 1994). The reasoning for such
an assumption is unexplained. These two signs may as well represent nuts and three or
wheels and baby teeth or any thousands of competing concepts. The unicity distance
of such decipherments is at least the entire corpus. Occasionally, these signs occur in
meaningless patterns and need an alternate explanation. For example, when these two
signs are combined @', the reading hearth bangles would be meaningless, so a new
overloaded interpretation is added: pregnancy bangles.

Incrementing the key space for every permutation of signs causes the key space to be
always larger than the entire corpus. Therefore, all decipherments using this method
are dubious. The information content of the readings is from the key and not from the
ciphertext. This is why there exist dozens of logographic and rebus decipherments that
read a lot of text but in ways completely unrelated to each other. A Rosetta stone
would make a logographic decipherment credible since it would double the information
content read and go beyond the unicity distance.

In some decipherments, some sign values are borrowed from other scripts. Signs are
assumed to have the same value as any similar sign in other scripts. Mahadevan for
example, assumes symbols similar to Egyptian hieroglyphs and Sumerian cuneiform
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represent the same meaning in Indus script and then tries to connect it to some Indian
cultural or mythological context to decode a sign (Mahadevan, 2010). For example,
based on his analysis of M-1896 ®¥¥ and the similarity of Indus sign € with Egyptian
hieroglyph 0.49 ® meaning city, Iravatham Mahadevan speculated that Mohenjodaro’s
ancient name could be Kukkutarma, [kukkuta = Indian fowl] or ‘Cocks-city’ based on
interpreting the 1st CE Chola kingdom city Uraiyur in South India, as the city of the
cock. No evidence of chickens have been found in Mohenjodaro. Recent evidence shows
that chickens were domesticated in Thailand about 300 years after Indus Valley stopped
making seals (Peters et al, 2022). Mohenjodaro and Uraiyur which are separated by
2500 years and 2000 km are alluded to as perhaps connected for narrative support since
‘cocks-city’ is a meaningless term not backed by any evidence.

It’s usually easy to find failures of this method for even short inscriptions. Using
the meaning of other signs from his decipherments, H-452 U4 would be chicken-jar, M-
795 ¥ " O would be ruler-chicken-jar-bearer. Every combination of signs requires an
expansion of the keyspace to enable a meaningful reading. Logographic decipherments
even with borrowed sign values are untenable because the unicity distance is much
greater than the corpus size and the information content of the readings is essentially
from the key itself.

2.5.2.  Borrowed starter set

Eclectic collation of sign values from many different scripts is the central method of
some syllabic and phonetic decipherments. Their advantage over logographic claims is
that they can use imported sign values as a starter set and discover the values of the
remainder using dictionary search and guesswork. S. R. Rao pioneered this technique
by claiming that similar-looking Semitic and Indus signs have the same values (Rao,
1980). He used the Semitic starter set supported simply by his assumption that Indus
signs eventually developed into Semitic signs.

The defect in this method is that the choice of a starter set is fairly arbitrary. Any two
scripts will have some signs that look similar or similar enough with completely different
sound values. Roughly 33% of both Linear-B and Caroline Island appear similar to
signs from Indus script but Indus inscriptions are unreadable if we borrow their values.
Simple signs with lines, circles, half circles or combinations are fairly common across
many scripts and similarities increase with the number of signs available. To illustrate
the defect in this method, we create a starter set for Latin based on some scripts that
have signs common with the Latin alphabet as in Table 1 and it would be incorrect to
use it to discover the values of the remaining Latin signs.

2.5.3.  Segmental, syllabic, logographic and word-fragment alphabet

Some decipherments use arbitrary word fragments as sign values to fit as many in-
scriptions as possible. This in itself is not necessarily incorrect as long as sufficient
inscriptions can be read. Phonetic and syllabic decipherments would be expected to
have some grammar but nearly all prior decipherment claims typically lack grammar,
morphology, syntax, subject-verb agreement, plurals, conjugation, declension, preposi-
tions or any other grammatical elements. Often there are supplementary logographic
assignments to get around nonsensical readings. One way to justify the lack of grammar
is to claim that all Indus inscriptions are names. Short inscriptions can plausibly be
argued to be names since names outside sentences are essentially not declined. This
also means most long inscriptions often won’t be readable.



368
369
370
371
372
373
374
375
376
377

378

379

380

381
382
383
384
385
386

387

388

389
390
391
392
393
394

395

396
397

Table 1. Eclectic decipherment of Latin alphabet from unrelated scripts

Source Symbol Value Source Symbol Value
Cherokee D a Inuktitut P ki
Cherokee W la Inuktitut L ma
Cherokee I qua Inuktitut U te
Cherokee L tle Inuktitut \Y% pe
Cherokee T i Ethiopic O ’
Cherokee H mi Ethiopic M t

Typically, this method starts with fitting popular inscriptions such as the Pashupati
seal and the Dholavira signboard. This force fitting produces garbled readings for many
other inscriptions. These are mitigated by assigning word fragments and word stems
to some of the remaining signs. Most inscriptions still won’t be readable in a known
language. The solution is to claim that the inscriptions are in a hitherto unknown
dialect. This dialect has no documented grammar, phonotactics or any known language
characteristics. The information content here is also entirely from the key, which is not
just in the sign values but a major portion of the key is the undefined grammar of the
language. Such decipherments therefore are dubious.

In Summary, every prior decipherment uses methods that create a key space that by
design is larger than the plaintext read and must be considered dubious.

2.6. Solving a cryptogram

Shannon’s method to solve a cipher:

(1) Determine the language.

(2) Determine the cipher (cryptogram for Indus script)

(3) Determine one or more letters of the key by checking patterns of occurrence (fre-
quency, variety of contact, doubles, reversals)

(4) Use the deciphered key portion as a consistency check by testing other parts of
the cryptogram.

(5) Repeat the step above until fully deciphered.

2.7. Determining the language

The first step to solving a cryptogram is to guess the language itself. If the language
is incorrect, the cryptogram will be unsolvable. Language is a Markov process and the
probabilities of symbol transitions are very different even for related languages, which
means that a large pattern set representing the corpus of one language cannot be read
as another even if symbol values are reassigned. A cryptogram whose plaintext is in one
language cannot be forcibly decrypted in another language due to the principle derived
by Shannon:

the amount of uncertainty we can introduce into the solution of the cryptogram cannot
be greater than the key size (Shannon, 1945).
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2.8. Meluhhan language

Many languages have been proposed to be the language of IVC, the most credible
ones are some form of Dravidian (old Tamil) and Indo-Aryan (Sanskrit). Others such
as Sumerian-like language or a lost language have also been proposed without any
evidence. We may dismiss them as speculative.

2.8.1. Dravidian as the candidate

There are some reasons why Dravidian is unlikely to be the language of the Indus
Valley Civilization. As observed by many others, Dravidian has no words for the most
important IVC technologies, products or symbols but instead uses borrowed Middle
Indo-Aryan (Prakrit) words such as iffika brick, gajja barley, swastika, patta/na/ city,
uru city and there are missing words for the rest like the blackbuck, the unicorn, the
rhino. It is unlikely that Dravidians forgot the words for the important symbols and
technology they invented and continued to use till the present day while retaining their
language.

An analysis of Indus inscriptions also rules out Dravidian. Steve Bonta, a PhD in
linguistics in both Dravidian and Indo-European attempted to decipher the Indus script
as Dravidian for years until he noticed that the Indus inscriptions exhibit multi-stem
compounding, which is characteristic of classical Sanskrit and is not possible in Dra-
vidian languages. Dravidian compounds are two-word agglutinative constructs rather
than inflexed stem compounds. Consequently, he changed the target language of his
decipherment to Indo-Aryan (Bonta, 2023). Bonta’s observation has further implica-
tions that rule out all agglutinative languages as candidates for the Indus script such
as Dravidian, Sumerian, Elamite, Hattic, etc.

Like all agglutinative languages, Dravidian uses fixed affixes to a root to indicate
number, gender, noun cases etc. Agglutinative morphologies have a fixed order for
these affixes. Cinque argues for a universal order of these affixes whose order reverses
based on whether the language is head first or head final (Cinque, 1999). In Dravidian,
the plural affix comes before the locative for example. Switching these around results in
an illegal word. Also, these affixes by themselves (with rare exceptions) are not words
and affixes cannot exist freely without a root or stem. The Indus inscriptions show
the same strings of signs in initial medial and final positions, indicating that the Indus
script cannot be agglutinative but is rather a fusional language.

We can examine a few seals to see if there is any evidence of agglutinative morphology.
Consider the single sign inscriptions H-1497 lll, H-1546 \J, H-1514 I, H-1462 A. The
inscription H-246 AVl cannot be read as the sign lll having multiple affixes A\ since
affixes cannot be independent words. Moreover, if lll is a stem and AVVIll is the stem
with three affixes, then we should not see the affix standalone in one inscription or its
signs inscribed in a different order as in H-894 \JAD.

It is clear from perusing the corpus that in many inscription pairs like B-9 Yl and
Dholavira Yll"®, common substrings such as Yl are not affixes, but rather stems that
are compounded. The terminal jar sign is likely to be a case marker. Thus we can
see the full word has a marker H-1953 U IR but is removed for stem compounding in
M-1706 UQQ1Q"® and placed terminally. Words that are compounds of 3 or more
stems like M-1706 are not possible in Dravidian but rather are characteristic of Sanskrit,
especially classical Sanskrit.

We can attempt to decipher the Indus script with Dravidian as the target language
using the dictionary method. Since proto-Dravidian has only been reconstructed to

11



445
446
447
448
449
450
451
452
453
454
455
456

457

458

459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479

480

481

482
483
484
485
486
487
488
489

490

around 800 words, it is likely to cause false negatives and therefore a Tamil dictionary
is more suited. We hit many dead ends with Tamil. Firstly, words with triple repeating
sequences are not present in Dravidian. So we would be unable to read inscriptions
like H-764 \/\J\U. Secondly, there are only a handful of words that would fit a doubled
sign inscription such as H-1182 lll lll and H-210 \J\U. These only match the words koko,
kuku, mama, tata. This would assign one of ko, ku, ma, ta to all doubled signs. These
signs, however, also exist in permutations of themselves. Such inscriptions do not have
matching words in Tamil, so inscriptions such as H-2272 IV and H-372 VIl would be
unreadable. This is an expected result if the Markov process of Tamil and the source
language of the Indus inscriptions produce dramatically different graphs and there is
no way to read one as the other. At this point, we can confidently rule out Dravidian
and indeed all agglutinative languages out of the running for the language of the Indus
script.

2.8.2. Sanskrit as the candidate

The question of how Sanskrit/Indo-Aryan could have existed in the Indian subcontinent
during the mature phase of the Indus civilization is something we need to address.
Heggarty’s Bayesian model indicates that Indo-Iranian and Indo-European started to
become audibly different around 4000 BCE and were markedly differentiated by 3500
BCE (Heggarty et al., 2023). This gives sufficient time for an old Indo-Aryan dialect
to be present in the Indus Valley for the bulk of the inscriptions which are dated post-
2600 BCE. The assumption that the Indus Valley was non-IE speaking is based on the
narrative that the Indus Valley could not have created Rigvedic poetry with horses and
chariots, which were allegedly unfamiliar steppe technologies. This narrative requires
us to ignore dozens of publications with evidence of horses from the earliest phases of
the Indus civilization and depiction of horse-driven chariots in the subcontinent from
the Chalcolithic era (Danino, 2006; Neumayer, 2020). The real issue is not ignoring
the evidence, but the presumption that one needs to possess horses to write poetry.
Ireland has used peacock imagery without the imposition of any claim that Indians
brought Gaelic to Ireland (Sheehan, 2009). And of course, there is poetry on unicorns
and dragons in the Rigveda without anyone needing to bring them. Evidence for trade
contact between the Indus Valley civilization and Sintashta is evident from the presence
of IVC cotton in Sintashta (Shishlina, Koryakova, and Orfinskaya, 2022). This alone
may be sufficient for Indus Valley civilization to create horse based poetry. The present
hypothesis on the spread of the Indo-European language family is an imperfect model,
while Indus inscriptions are actual attestations. If they conflict, the empirical method
requires the model to be adjusted and not the attestation.

2.8.3.  Indus/Brahmi mized inscriptions

Indus script signs continue to be embedded in later Brahmi scripts into the Gupta era
in both northern and southern India. An inscription from Vaishali 3U A is equivalent
to EUAY, which is one of the most popular inscriptions that is attested in 40+ Indus
seals (Sinha and Roy, 1969). Every inscription in a mixed Indus/Brahmi script is in
the Sanskrit language, even in the southernmost and the oldest sites such as Keezhadi
in south India. We know the Indus script intermixed inscriptions in Tamil Nadu sites
are not Sanskrit words borrowed into Tamil but actual Sanskrit phrases because they
use signs such as the Brahmi b sa which would have been changed to the Brahmi L sa
on borrowing.
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Table 2. Names of Meluhhan persons and goods as recorded in Sumerian cuneiform

Artifact-Id Sumerian Meluhhan Name Meaning
CDLI 516366 sa6-ma-ar ~ TH[MW] Samara confluence
CDLI 516366 na-na-sa3 AEMW]  Nanas distinct
CDLI 525331  szu-i3-li2-su  Qe1[SivaP]  Shailesha Himalaya
CDLI 212982 sun2-zi-da  €f&gBhag] Samsiddha accomplished
MS 2814 [szu?]-ib-ra  FHY[MW]| Svabhra offerings pit
L 1426° me-luh-ha  He: Melah (person)  union
CDLI 388265 mes s} mesi Dalbergia
CDLI 228643 dim3-dim3  TEfeq dindima small drum
(Many)® me-luh-ha ~ HeT: Melah (country) settlements
a (George, 2003); b (Parpola, Parpola, and Brunswig
Jr,  1977); ©  (Devi,  1933); CDLI  DB:  (CDLI,  2023);

Based on Indus script signs embedded in various Tamil Brahmi and Sanskrit Brahmi
inscriptions, the most realistic candidate for the Indus language is Sanskrit.

2.8.4. Sanskrit morphology in the inscriptions

The attestation of triple symbols such as ) would not fit many languages but could
be [lit conjugation (somewhat similar to English perfect tense) of Sanskrit. Some roots
with a duplicated consonant become a triple consonant due to reduplication in lit. For
example, jajaja ‘I fought’ is first person singular perfect of yjaj ‘to fight.” Similarly lalala
‘T enjoyed’ from ylal, sasasa ‘I slept’ from ysas etc. In addition, the large number of
doubled signs could also be /it conjugation in plural second person such as rara ‘you all
gave’ from yra or babha ‘you all shined’ from ybha.

2.8.5.  Sumerian references to the Indus Valley

Additional evidence comes from Sumerian inscriptions (Parpola, Parpola, and Brunswig
Jr, 1977). The Meluhhans are first mentioned in Mesopotamian texts in an inscription
of Sargon 2300 BCE. Sumerians traded timber, ivory, carnelian, water buffalo, gold
dust etc. with a land named “Meluhha.” Meluhhans built large sea-worthy ships capable
of carrying large animals across the sea. Only the Indus Valley civilization produced all
the products sourced from Meluhha and had extensive ocean trade. Meluhha therefore
is nearly unanimously believed to be how the Sumerians referred to the Indus Valley
civilization or one of its trading posts.

Meluhhans seem to have settled and intermarried into Sumer and some Meluhhans
adopted Sumerian names. There are some names, however, that are not Sumerian.
Most of these seem to be attested as proper names in Sanskrit literature. Meluhha
itself needs to be both the name of a person and the name of a country as shown in
Table 2. One of the names ending in ibra could represent many Sanskrit names such as
Vibhra, Atibhra etc. but unlikely in other candidates like Dravidian.

In addition, 90 identified words in Sumerian may be borrowed from Sanskrit (Vyas,
2020). This may be seen as sufficiently strong evidence to attempt decoding the Indus
language as Sanskrit. We use Monier-Williams abbreviations throughout the paper to
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denote the source of attestation (Monier-Williams, 1899a). For example, Soma €H[RV]
means “Soma as attested in Rigveda” and Samara FR[MW]| means “Samara, attested
as a proper name in Monier-Williams dictionary.”

2.9. Determining one or more letters using occurrence patterns

The next step is to guess or decipher the first sign using unusual patterns in the text
that will enable us to read one or two syllabic words. We can rely on the fact that every
seal is one or more complete words and choose the shortest available seals to avoid the
issue of detecting word boundaries on longer inscriptions. With sufficient inscriptions
that only have a single common undeciphered sign, we can uniquely determine its value.
We can then repeat the steps and use the known signs to decipher the next unknown
sign.

All essential information for the cryptanalysis in a cryptogram is in the pattern of
occurrences of the symbols and not the symbols themselves. The plaintext EEL may
be enciphered as any of these equivalent cryptograms: BBA, XXC, GGF. Shannon calls
such a pattern underlying a set of equivalent cryptograms a residue class:

It is obvious in this case that these cryptograms are essentially equivalent. All that is of
importance in a simple substitution with random key is the pattern of letter repetitions,
the actual letters being dummy variables. Indeed we might dispense with them entirely
indicating the pattern of repetitions (Shannon, 1945).

Cryptanalysis of cryptograms depends entirely on the pattern of positions and repeti-
tions of signs in the ciphertext and does not depend on symbol shape, evolution history
of a sign, assumptions on cultural aspects, geography, etc. Indeed, because none of
these aspects are inputs, they can be credibly deduced as outputs once sufficient signs
are deciphered.

Patterns in the Indus corpus may be represented as regular expressions enabling
us to search in dictionaries and determine their values. Solving cryptograms using
regular expressions is a known art and we will only touch upon the techniques used for
deciphering the Indus script (Goibhniu, 2007).

2.10. The dictionary method of solving cryptograms

We illustrate the dictionary method with a simple example of an unknown script en-
coding text in the English language. There are 26 possible values for each symbol and
trying each value would require 26! possibilities, which is infeasible. If we can, however,
reduce the number of possibilities to solve an individual letter to two or three options,
then the script can be deciphered in under a hundred attempts.

2.10.1. Bootstrapping

Let us suppose we parse through the corpus of the enciphered text and isolate the
following words from the ciphertext. Whether these words were collected from one or
many messages does not affect the decipherment as long as the values assigned to signs
haven’t changed.

Words with repeated signs have low equivocation and are great for bootstrapping
our decipherment. An inscription pattern like /7 (.)\1.$/ such as eeA matches the
word EEL uniquely giving us {F, L}. Other words may decode different signs due to
unique patterns such as PAPAY A and MILLENNIUM which can give a different
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bootstrapping set.
Bootstrapping can be done even if there are no inscriptions with repeated signs, but
it takes a few more words to remove all the equivocation.

2.10.2.  Further progress

Once we have a starting set of symbols, we can simply use them to find other sym-
bols. For example, to expand our decoded set of {¢,\} = {E, L}, let us suppose we
locate another word Ace. We can substitute the values A = L and ¢ = FE and try to
find matches for ¢ using the regular expression /"L.E$/', which matches the words
{LEE,LIE,LYE}. For a homophonic cipher, E can be assigned to both € and ¢, so
we have 3 candidates for the value of « = {E,I,Y}. We need to find another word that
reduces this set. Let us suppose we locate another inscription tA\, we can substitute
the values from our candidates in the new pattern /~(E|I|Y)LL$/ and we get a unique
result {ILL}. We have now decoded ¢ = I. Our decoded set expands to {E,L,I}. We
can continue to look for more words to help us decode more signs.

2.10.3. False negatives and false positives

It is pretty clear from the method that the accuracy of the dictionary and the correctness
of the regexes have a significant role in the correct decipherment of the script. Missing
words may give a false negative and the sign cannot be resolved and it would appear
we are at a dead end. At this point, we should check if the dictionary needs to be
augmented from the possible candidates. Often not all conjugations, compounded stems
or declined forms are available in dictionaries and false negatives should be expected.
If a conjugated verb, plural noun or gerund form is obvious, then we may simply add
it to the dictionary. If the sign being resolved is in the word stem and the other signs
are all known, then it is sufficient to simply match the stem itself. For example, if the
word KNOWING is missing in the dictionary, and we are trying to resolve KNO(.) ING,
it’s sufficient to just match KNO(.). This is how long compound words in inscriptions
can be matched.

On the flip side, a false negative can lead to a false positive. Suppose in our example,
the dictionary did not have the words LIFE or LEE, the regex /~L.E$/' would match
only LYFE and ¢ would be resolved to Y. This risk can be greatly mitigated by repeating
the resolution of every sign using many different subsets of inscriptions, all of which
should resolve to the same value. In addition, if there are plenty of attestations for
the sign, grammatically correct and meaningful values for all of them reassure us that
no false positive has been chosen. Incorrectly decoded signs will not match further
plaintext words downstream and quickly result in a dead end making this approach
self-correcting. For example, if ¢ is incorrectly assigned the value Y in our example,
many plaintext words like ILL and IS will fail to match despite occasional plaintext
words like DIE matching DYFE. With sufficient distinct attestations, it becomes clear
which signs are incorrect. Signs which have very few attestations may never resolve
purely via dictionary check and a grammar check and a general theme consistency may
be required.

2.10.4. ‘Translation and correctness

Translation is a post-decipherment activity and an occasional bad translation does not
invalidate the decipherment. Translating ancient inscriptions without spacing or punc-
tuation is challenging on its own. Consider an inscription: MAYBEFOREMAN. Purely
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based on spacing adjustments, it could be read as MAY, BE FOREMAN or MAYBE
FORE, MAN or MAY BEFORE MAN. One way to address this is to look for con-
sistency in themes. If most of the inscriptions are about a workshop or factory, then
FOREMAN could be the right pick.

The abundance of choices on how to translate an inscription is generally a good sign
that the decipherment is nearly correct. If many signs are right but a few of the signs
are incorrect, they would typically force a break or the translation would not be in the
same themes as the rest of the translation. For example, if the letter F was incorrectly
deciphered as T, we would have MAYBTFORTMAN, forcing a word break near the
bad letter and we may attempt to read as MAY BT FORTMAN. Sometimes the bad
letter may be innocuous in one inscription, for example, if O was deciphered as I:
MAYBE FIREMAN. While this instance is grammatically correct, many others would
have breaks and the text would be nonsensical or incongruous with the general themes
of the rest of the inscriptions. These errant signs can be detected using the intersection
of the signs in all broken inscriptions and the decipherment process is repeated for such
signs with greater thoroughness.

If a decipherment is utterly incorrect, it won’t even be possible to make any words,
let alone morphologically consistent words and grammatically correct phrases that can
be read meaningfully. For example: mapagakajh cannot be made into a Sanskrit or
English phrase no matter how we dice it. This is because p or ph never follow m in
Sanskrit phonotactics, nor do words end in jh. Even plausible sounding short strings
like hena, hoja etc are non-words and it is unlikely that we get many matches because
the symbol space of a language is mostly filled with non-words.

A small subset of short inscriptions may be read as an abjad and with wide latitude
for word forms, ignoring morphology or syntax with a partially correct decipherment.
The grammatically correct reading of the longest inscriptions thus becomes a litmus
test for decipherment accuracy.

2.10.5. Adjustments for Sanskrit in an ancient script

From the Meluhhan words and names attested in Sumerian inscriptions, it appears that
Meluhhans spoke some form of post-Vedic Sanskrit, but one that is too early to be
termed classical Sanskrit. This enables us to use a downloadable Sanskrit dictionary
with some caveats. Most dictionaries do not have compound, declined, conjugated or
affixed forms so we need to add these forms as needed. Many words like root forms,
grammar terminology and those created by medieval lexicographers should be removed.
A few words may be potentially lost over the millennia, and we may find some inscrip-
tions unreadable despite deciphering the script accurately.

Indus script is a bronze age script and we have no idea how much fidelity an inscription
has to the actual spoken language. Based on very early scripts, our derivation should
handle a script that is unlikely to have a virama (i.e., handle a consonant without an
assumed a vowel). We need to accommodate for the possibility of sign reuse among
dentals and retroflexes, aspirated and unaspirated and possibly voiced and unvoiced,
similar to later Tamil Brahmi. Doubled consonants may also be written as a single
sign(i.e., datta written as data).

We adjust for these by flattening sibilants together and also dentals with retroflexes
and aspirated with unaspirated. Doubled consonants are rare enough that we can only
examine them when we run into a dead end. This enables us to use simpler regexes
and reduces the chances of user error in derivation. The capture group (.) captures a
single consonant or a single vowel. To capture either a syllable or consonant without
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a following vowel, we would need to use (..7) as the capture group. The capture
group (..7)\1 would also capture reduplicated consonants but it’s an unwarranted
complexity. The capture group (.+) may be used to capture conjunct signs like 2.

2.11. Sign classification

Although we have used Mahadevan’s 417 signs as valid for a decipherment-neutral metric
of correctness, it is by no means authoritative. Indus script is a hand-carved writing
system and not a typeset or a tool-based script (unlike say, cuneiform). Therefore, just
as every handwriting sample of the same letter is unique, no two instances of any Indus
sign are exactly alike. There is plenty of room for stylistic and regional variants and
present classifications are subjective for the most part.

2.11.1. Signs and Glyphs

A sign is an idea of visual representation of a member of the script. A glyph is a par-
ticular realization of a sign and it’s normal to have multiple glyphs that represent the
same sign. For example, @ A A A are all different realizations of the same sign in the
Latin alphabet. To be properly deciphered, the idea of the sign must be articulated
clearly, for example, The first letter A of the Latin alphabet is two vertical lines joined
at the top and separate at the bottom with a horizontal connection midway. This spec-
ification is sufficient to read an enormous array of handwriting and stylized fonts. For
pictorial signs, something like the phoneme D is a pictograph of a dog may be sufficient.
Regardless of the breed and orientation of the dog pictured, its intent is unambiguous.

A script made of pictorial glyphs is unlikely to have different signs based on tiny
variations such as “fish with two fins” vs “fish with 4 fins.” They are likely to represent
the same idea “a fish” and therefore different glyphs of the same sign. A rarely occurring
sign that is only slightly different from a frequently occurring sign is likely to be a
stylistic variant rather than an unrelated sign. Usually, there are unique characteristics
for variants of the same sign that help us correctly identify variants. For example, the
jar sign is unique for having zero to four small numeric strokes within it U0\ U V
U . All renditions of this sign are treated as variants. For simplicity, we use the most
common rendition in the paper. For example, any of U \J will be denoted as U in
the derivation section. While variants of most signs are quite apparent, we present a
concise list of the most expansive variants in table 3.

Rare mirrored signs like ) { are likely an artifact of carving for seal impressions.
Bracketed signs & .Yu:0¢ are likely to be word fragments consisting of three or more
signs rather than a single unrelated sign simply because the brackets and numerics occur
independently for example in M-2069 0)i. These presumptions are validated if we can
read nearly all bracketed signs as a string of their constituents. Similarly, if conjunct
signs like A Y lI are indeed digraphs, then nearly all digraphs should be readable as
their constituent signs. Gradual abstractions of complex signs such as W % W should
independently be deciphered to the same value.

2.11.2. Stylistic and geographic variants

While an ornate rendition of the first sign of an inscription may be used, different glyphs
are often stylistic variations that may rarely be mixed in an inscription. For example,
Upper Case Is Rarely Mixed With Lower Case except in titles and italics are rarely
mixed with bold. The scarcity of mixed styles gives us a proof point to verify that
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Table 3. Six extensively stylized signs

Sign name Stylized variants

Barley merchant 6 & & & & A & X A
Spider/Insect KL K88

Spider /Insect & &y I IX
Horse/Equid W B WK

Comb W A A
Leaf eRONOCU
Chariot @QOoHEmIOO800

Table 4. Discovery of distinct signs and allographs

Glyphs Inscription Matches Result

U vs U H-1850 EUUG bhatti Distinet
Dholavira UU'® manana mayya malla

Ovs © M-874 (R rayt yayl Allographs of ra
H-1182 EUON $arani

certain glyphs are indeed variants of the same sign if their values are identical.

When individual variants have sufficient attestations, we may prove each variant
individually for example, all 3 variants XX X may be independently proven to have
the value & ka. Where sufficient attestations don’t exist we can narrow down the
possibilities to a handful and attempt to read all the inscriptions meaningfully. For
example, by applying the regex method to identify @ we do not get a unique value, but
narrow it down to ¥ ra or 9 va. Based on sign similarity and readability in inscriptions,
we can confirm that the sign @ is a variant of U T ra.

This method is not only helpful in identifying variants, but it is also self-correcting
and an incorrect identification will be easy to identify:

(1) two signs which are different are assumed to be the same
(2) two signs that are the same are assumed to be different

In the first case, regular expression search yields two disjoint sets of inscriptions with
two different phonetic values. For example, if we presume the signs U and U are variants
of the same sign, An attempt to narrow the matches from the first set using a member
of the second set will yield a null set. This immediately alerts us to the fact that the
signs are indeed distinct.

In the second case, both sets will yield the same phonetic value. In fact, this is how
we discover allographs as shown in Table 4.

While an optimal reachability graph can be constructed by analyzing the inscriptions,
we can use the heuristic of solving signs in descending order of frequency with a few
detours as needed.
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2.12. The first sign

The first sign we decipher is the jar sign U representing an. It also represents a variety
of nasal sounds including anusvara, which is a post-vocalic nasal sound. From the
dictionary itself, a regex for H-764B UUU we get a single match ananan, representing
ananam, which is an accusative of anana. Technically, there are other possible matches
like jajaja, lalala which are legitimate matches. The seal Dmd-1 U single jar sign
matches ana and eliminates other alternatives like ja and la. Finally, many inscriptions
with terminal jar signs representing the accusative ending am resolve the value of the
sign.

After we decipher the first sign, we simply look for other inscriptions that enable
us to decipher more signs by substituting the value of the first sign. The vertical bar
sign | is decipherable with just the jar sign and we keep repeating the steps till all
signs are resolved. We continue the process roughly going in the descending order of
frequency of signs, to optimize the probability of finding sufficient attestations needed
for deciphering the sign. The complete derivation may be followed step by step in
Section 8. A computer program that partially reproduces the derivation is available in
the supplementary section.

2.13. Formalization

Let G = {90, 91, g2...} be the set of symbols whose sound value is known.
Let X = {xg,x1,z2...} be the set of all symbols.
Let S = {so, s1, $2...} be the set of inscriptions where s; is a vector from symbols in

X
(1) Let two inscriptions s, = giTagrTec... and sp = gL QT ...
(2) Let set of symbol matches Gy, = /gi(-+)gi-+/ N0 Jgi(.-+)ai- + /
(3) Repeat intersection with new inscription above until G, is of unit length
(4) wa =Gh,
(5) G=GUx,
(6) Repeat until G = X
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3. Results

Indus script is made of 76 allographs representing the most common signs shown in
section 3.1. The complete derivation can be traced in section 8. A compact one-pager
is given in table 5. Long inscriptions and inscriptions with conjunct signs are listed in
sections 5 and 6 respectively. Some signs have variants that mark reading direction or
word boundaries and they are listed in table 10. Consonant clusters using syncope are
shown in table 9. Table 7 shows Indus signs standardized into Brahmi.

Table 5. Indus script phoneme glyphs

Phoneme Glyphs

A a AXA))NRICTLIBEDA
/M a KUK AR

R E$

g1 EE

3 1 o § 3% X o

U e '

Ao I3

33 an am [ORVAVRVAIRVAVAVEURVAVZL
YA as ah DOXDE KM EHE TFBB L&

%% kkh XXKGxHTFoAlF
T ggh /

Id8¥ cch 1%

Sel jjh ) QUM [

AUES tthtth XPABOEETT 404!
2988 ddhddh DY DIXOFHRE M & 00000 XD

T n HETCTCREL S

U% pph W

g9 bbh ORI

T m QTP RIAIAA)TOFIYYMEE W B E R RMAA &
Ty RRAERNA WSS

Tor YIYY®RO0868O0O00HS G U U ¥ W

a1 & w

9 v L'"®MOY

TAYE sésh RE 2L IHQOOA AT TE KT 0B~ 110 [HH
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3.1. Sign values and their reconstructed names

Phoneme Reconstructed Sign Name Sign Glyphs
A a 3T ayuga one[VarBrS] ' 1
g ayu man[RV] A% 2
3T aga mountain[Kirat] A 3
Ngh anka curve/hook[RV] INADC 4
TSI ajani stick[AV] 1138 5
TSt ajasrngl goat’s horn[AV] DA o
M a repeated 37 a AKOR 0 AR 7
3 i Evical istka stalk of grass[AV] 3 s
g1 doubled 3 EE o
3 3gH udyama rope[TS] o} 10
RLRIE udapana  well[MBh] [e9 ¢ 1"
ERICRE upanihan hammer[SBr] o0 12
Te Tk eka one[RV] 13
& o asr opasa pillar[RV] (X} 14
I 3 3y amsu soma drink[SBr] [SRVAVRVAIAVAVAV, 15
an am 3y amsu lamp[MaitrUp] URVAVAY! 16
g 3 eI astapada  eight legged[MBh] (spider) DO KWK LEL T# 88 7
as ah e astan eight[RV] S 18
EXC| ETLE krtam dice[SBr] XXX & % F 19
k kh EE krtam axe[Cutting y&hd Vkrt] T 20
g khatr digger /pickaxe[Can] ¢ 21
Eal krsa ploughshare[Gal] Ae fE 22
Ty e gadhana arrow|Hariv] A 23

g gh

I8 TqR catur four[RV] 1 24
c ch BA chattra mushroom[CarakasS| ¥ 25
S ELS jhara waterfall[Prab] )l 26
jjh EE=Ich jhafijan rain and wind[KasiKh] I 27
dqges qugd tandula rice plant[AV] * 28
t th ¢t th Gl tadula fighter; beater[Unvr] R A 29
GIEDE tadya drum[Mn] 3 30
Tt tala small cymbal[BhP] © M 31
g tardu wooden ladles[L] Hg 32
[ tarda Indian blackbird[AV] Y 4 A 4 83
El tra three[RV] ! 34
TY3T g dhanvan bow[RV] RS X RESNY 35
d dh d dh CIE] dhana receptacle[RV] b D 36
o danta teeth[RV] W v a7
YT dhanakah  coins[Car] ® 00 00 X bq 38
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Phoneme

Reconstructed Sign Name

Sign Glyphs

dn BICH nala mat of reeds[BhP)] i 39
AT nala stalk[MBh] EPYCTCREd 10

rettent nalika arrow[MBh] 2 1

El nala reed [Bhp] i 12

3 navan nine[RV] ! a3

T% RESCH pafican five[RV] Wl 11
p ph Tog pafcan hand[RV] l 15
ER WUl bhaksapattri  edible[RV] leaf[RV] CINYAYALN 16
b bh ver bhaksatra  oven[¥&] bhaksa:RV] Ll a7
T m e matsya fish[RV] XL as
" matya club[AV] s 19

g matya harrow[TS] f¢ 50

= matta elephant[R] RI 51

= mantha churning stick[MBh] £ 4 52

¥ mantha fire sticks[MBh] )7 53

H<R mandara a flower[MBh] VENY 54

AR mandira dwelling[MBh] MH L 55

e) maya horse[VS] W e 56

& mrksa comb[RV] e bl A A 57

gy Tt yavisthi barley[RV] seeker[RV] & & R kKA 58
aq yava barley[RV] I 59

Tfe yasti pearl necklace[VarBrS] 881 60

Ife yasti twig[Hariv] £ 61

Tr Tt ratharvi split snake[AV] YYyy 62
TR ratharin chariot[RV] wheel[BhP) ®O088 63

E) ratha chariot[RV] CO0E® @ 61

YIS rathadaru  chariot wood[Pan] VU HY 65

1 T lata creeper[MBh] & v 66
qv it vartl lamp wick[MBh] b o7
ﬁ' vi two [RV} " 68

diew vitaka betel leaf/nut[Paficad] ) 69

act vatl banyan tree[MBh] M 6 70

art vatra loom [/d + ] H 7

BRI TER $akhara squirrel; branch mover[RV] A& B 302 A 4 72
s$sh b sukra seed[RV] OO 73
R $ikhara mountaintop[MBh] AN 74

R $ikha peacock crest[MBh] LX X8 7

oL $yena falcon[RV] 5 76

QIoT $ana weight of four[Hariv] i 77

Elg san six[RV] T 78

qta saptan seven[RV] O 79

| sopana ladder[MBHh] I H bl 80

81
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Table 8. Numeric and pictorial line stroke signs

Numeric from digits 1-10 Pictorial
S R [ T R TR AT I
A 9 d 9 T ¥ 9 A A q A ¥ 851 9 ¥
a v t ¢ p s s as n d a s j n s ]

Table 9. Consonant clusters using schwa and double syncope

Seal-Id Inscription Sanskrit

Transliteration Conjunct

H-43 YXI NED sakra % kra
H-152a RO/ &g ksaya & ksa
M-43a  UKX"iilY HASIT A majja vamahan S jja
M-1316  WIORQLDI  |TE gy saha vallabha oo lla

BRI badada
Table 7. Indus signs standardized into Brahmi
3 a g i 3 u u e an 0
M A~ /L 8§/ A A |1 1
N ¥ kh | T g ) gh | & n
+ X1 ¢ /AN Al AT U
El ¢ £ ch | & j El jh o n
d ¥ 16 $|w /X X |h m
< t o) th | € d [ dh | OT n
c ~|0O fodl e €I 4
d t g th q d g dh -1 n
A A|O > /D D |1 A&
q p % ph| ¥ b 9 bh | # m
L T|b T/o 0O/ &8 @
2 y X r Brahmi o 1 q v
LW v | W E L
q S ) S Indus q s B h
A TlE & L 4% L &
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765

766
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770

771

772
773
774
775
776
77
778
779
780
781
782
783
784
785
786

787

Table 10. Directional and word-boundary variants

Sign Marked Variants Sign Marked Variants

A a A XXEREMR R T n U 0

A a ) 79 g b 0O A

3 an U [VRVRVRVAV] A m X ¥

3 an U LAVAVAY/ " m ¥ ¥
I as X' DX g y § 8

T d ) J T r O CRVRVAVNY

g d D ¥ T r O OO

4. Discussion

Indus script is a segmental script that may be described as proto-abugida. The major
difference from Brahmi is that retroflexes use the same signs as dentals and aspirated
and unaspirated stops use the same signs. Signs have a default vowel of 3 a unless
overridden by an immediately following vowel sign. No diacritics are used.

Many signs have stylistic variations that have no phonetic distinctions. While signs
are distinct in most cases, occasional ambiguities do exist, which are discussed below.
Signs may be classed into several groups based on characteristics specific to them.

4.1. The language

Many words from classical literature such as the Ramayana and Mahabharata are at-
tested, but the meanings of many archaic words are from the Vedic corpus. Chain
compounds are also a feature of classical Sanskrit. Although the grammar is essentially
the same, we refer to the Indus language as post-Vedic, to avoid confusion with the
classical literature that began with Panini’s Astadhyayi.

4.2. The inscription content

The contents of the Indus inscriptions are similar to Janapada coins and Gupta-era
seals that they resemble(Azad, 2020). Long seals seem to use a concise Vedic con-
cept as a motto or slogan. This tradition is attested at least from Gupta times and
carries on to the present day. For example, a Gupta era seal reads Samkara-vara yanab-
hyah(IndMuseum, 5th Century). This translates to “Shiva’s blessing for the journeys”
which is a concise form of Rig-Veda 7.35.15. This could be a prayer for a journey of trade
goods. Another reads Sivam brihaspate “[Our] welfare, O brhaspati”(MetMuseum, 6th
CE). This is a concise form of Rig-Veda 1.89.6. The tradition of using Rigvedic for-
mulas as prayers and mottos continues to the present day in many organizations. The
government, of India’s satyameva jayate “Truth alone triumphs” from the Chhandogya
Upanishad, is the most famous. In addition, the various state and local governments of
India, Thailand and Indonesia continue to use concise forms of Vedic verses as mottos.

The first few signs often invoke a deity. Most of these are of the meaning of destroyer
or roarer. The Vedic god Rudra is both Roarer and Destroyer. This may be because the
root ru means both roar and kill. Most names are simply constructed by the -a affix to
the root, which creates the agent-noun from the verb-root (i.e., roarer from roar). In
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789
790
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795
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797
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800

801
802
803
804
805
806

Table 11. Provisional readings of mixed IVC/Brahmi inscriptions from subsection 1.1

Source Inscription Reading Translation
1 Keezhadi dLL8U AT/, renowned archer
600 BCE capayasam
:  Marungur HEL-X HEY the mighty one
200 BCE amahas
s Annakodai YYFEA W HEIq given by Kava
300 BCE rara kavat (a Saman)
1+ Vietnam Gold foil IYEN g Varaha avatar
100CE varaha
s Copper Hoard ATA £% -?RQ'I?'[% what emanated
1800 BCE JOotrd W from the conch?
sankhat kim
ratan daya
s Bet Dwarka 84T WEY TR g9 O Ocean expanse!
(R to L) <1000 BCE mirakha 15a O Lord!
7 Bijar-Ghamchoghai MILY TXY & O fire, the rivers
(R to L) undated AOQ A HH HoH are my home
rura rayah

mama matham

Paninian grammar, this is called the 3 ac affix. Although Panini mentions this rule
to apply only to a specific set of roots (pacadi roots), in practice this affix is universal
and can be applied to any root as evidenced in the oldest books of Rigveda [dg + 39 =
qe cud + ac = coda RV 5.61.3).

The intended meanings of short seals are harder to determine with precision. For
example, the inscription H-101a UUl parna has an ordinary meaning of leaf, wing,
or feather, but is also a proper name of a people, a place, a teacher or a particular
tree. For the sake of conciseness, we just translate it simply as “leaf” Most short seals
resemble the contents of the seals from the Gupta period and therefore are likely to be
names or membership tokens(Azad, 2020). Determining the actual intended meaning
of any inscription is beyond the scope of this work. For determining the accuracy of
the decipherment, it only matters that the inscription has been read grammatically
correctly.

The only properties of a language of interest in cryptography are statistical properties.
What are the frequencies of the various letters, of different digrams (pairs of letters), tri-
grams, words, phrases, etc.? What is the probability that a given word occurs in a certain
message? The “meaning” of a message has significance only in its influence on these prob-
abilities. For our purposes, all other properties of language can be omitted.(Shannon,
1945)
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Table 12. Provisional readings for non-Sanskrit seals from Mesopotamia and Dilmun(Laursen, 2010)

Source Inscription Reading Translation Language
Karzakan UU an-an Sky-heaven Sumerian
Karzakan QoBIAA a’as am sign of the wild bull Sumerian
Karzakan W/ 1IAA a’as aga  sign of the crown Sumerian
Mesopotamia? UU " KA kas an-an  decision of the sky god Sumerian
Mesopotamia? [BAAQ maa-a boat labor Sumerian
Saar X AARQU hamu-a  for raft Old Akkadian
Susa UBYAA karanu wine Akkadian

Ur AHEQ kamanu cumin Old Akkadian

Table 13. Validated analyses from past decipherments

Authors Finding

Mahadevan® Primary direction is Right-to-left

Parpola® Signary contains allographs

Rajesh Rao et. al.® non-IVC language inscriptions in West Asia

S. R. Raod Language is Indo-Aryan

Hunter® Indus script and Brahmi are related

Sullivan® Brahmi signs in Indus script have identical values
Bonta# Semiotics suggest Indo-Aryan language

Heggarty et. al.l Indo-Aryan and Iranic separated by 3000 BCE

2(Mahadevan, 1977);P(Parpola, 1994); °(Rao et al, 2009); d(Rao, 1980);
°(Hunter, 1934); f(Sullivan, 2011); £(Bonta, 2023); "(Heggarty et al., 2023);

4.3. Validations

Although the results of this decipherment are markedly different from prior decipher-
ments, we validate many important findings of prior decipherments. These are listed in
table 13.

4.4. Allographs

The script has 76 allographs for the most common signs with a median of three allo-
graphs per phoneme shown in Table 6. These allographs seem to have appeared due to
mispronunciations when the name of the sign was transmitted orally. This may have
happened sometime after the Harappan period 3A when speakers of other Indo-Aryan
dialects began using the script as part of the Indus Valley integration phase. This is
analogous to the effect of Prakrit on the writing of the Maurya and Gupta eras.

A comprehensive allograph chart is in table 6. An average of a little over 4 variants
per allograph for 76 allographs explains the approximately 125+ signs.
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4.5. Line strokes and Numeric signs

A numeric sign does not encode an actual number, but rather the first syllable of its
name. The sound values are shown in Table 8. A sign with eleven strokes does not exist,
suggesting the Indus civilization used a decimal system. The name for a single numeric
stroke, 3T ayuga, represents the 3 a vowel. G ayuga may have mutated into gk
aika which may have been used as the diphthong 318 ai. The word U eka evidently
evolved from T ayuga via AH aika. The other numeric signs are self-explanatory,
each representing the initial consonant of its name.

Non-numeric signs seem to have been invented earlier than numeric signs, as evi-
denced by workarounds to comply with non-numeric signs. Evidence for this is that
other 3 a signs can be doubled to form 31 @ but not the | vertical stroke since it would
be read as | & sa and inscriptions work around this by inserting A between the two to
create IAl. The sign i ja often written as ' representing rain, is not a numeric sign.
Its allograph lll is not to be confused with the numeric sign ! read as @ ta.

4.6. Sign disambiguation

Numeric signs in general take all strokes as a single sign. Spacing, stroke size differences
and incline differences are used to distinguish two adjacent numeric signs or signs made
of simple line strokes.

For example, the sign M-734 reads lll Il »Y4 G-I varana-jaja, “chosen[Unadi] war-
rior[Sié} 7 The clear space between lll lll is unambiguously read as two lll 5T ja signs, rather
than a single lllll sibilant sign, which would need to be read as 991§ varnas, “color[MBh].”
Seal M-1822 |//%1f uses incline differences to distinguish | | 9T sa to avoid being read as
=

When strokes are arranged in rows, if the upper row has an equal or higher number
of strokes than the lower row, then the sign is read as representing the total number of
strokes. Inscriptions use spacing to ensure clear separation between distinct signs.

For example, the sign M-1904 reads "\ SIST jaja, “warrior.” The three-stroke sign
representing the first syllable is marked as distinct from the other by horizontal and
vertical spacing. If there was no clear spacing, the seal would look like 1 and be read
as a sibilant.

When the upper row has fewer strokes than the lower row, spacing or other indications
of separateness become important for an accurate reading. For example, M-948 reads

i 8l TGS avavajya “off[RV] journey[yas]]”, rather than 3@ avapaya “desiring[RV]
water[RV]” due to slight offset of two rows of strokes. While signs with five or more
strokes can appear in one or two rows, signs with two and four always appear in a
single row. If they appear in two rows, they are distinctly different signs with distinctly
different sound values. Note the differences between " @ va, ll ST ja, 1 T ca versus 1 =
na, | dta, n U Sa.

4.7. Vowels

A vowel sign overrides the default 3 a vowel of the preceding sign just as in abugida
unless it’s another a, which lengthens to 3T a. In practice, a leading 3 a can be either
3 g or 3 a. Repeated vowel signs make a long vowel. The only long vowels attested
are 31 and 3. Other vowels such as & simply use the same sign ? to indicate both long
and short vowels. & r uses signs for ¥ r and presumably so do the unattested & 7 &
I. The signs for U 39 an and DX 3 as represent 31 m and 3T: h respectively and have
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vowel length flexibility, the rest are abugida and always read with default vowel a or
without any vowel and conjunct with the next sign.

4.8. Diphthongs

The sequence 38 a-7 exists as a diphthong in some seals indicating that is possibly used
for T ai as in H-1056 EAUX S=: jamanaih [{SH + T n.ins.pl of noun from yjam].
An equivalent diphthong for 3ft au is not attested but may be reconstructed as 9A.

4.9. Base consonants

A base consonant sign represents an ordinary consonant with the default vowel 3 a.
Retroflex t d and dentals ¢ d use the same signs, similar to the usage of the Latin
alphabet to write Sanskrit. Aspirated kh gh ch jh th dh ph bh use the corresponding
unaspirated k g ¢ j t d p b signs.

4.10. Sibilants and nasals

All signs for ITHE § s s h are interchangeable including Y as signs. These are
also used as wvisarga h where needed. The usage of the as signs for A A may reflect a
grammatical feature of Sanskrit where a nominative affix s becomes h in sandhi. The
U sign is also used nasal consonants ¥ n, U1 n and & 7. This interchangeability of
retroflex with dentals, aspirated with unaspirated, the sibilants among themselves and
the same with the nasals may be additional evidence of the presence of multiple Indo-
Aryan dialects in the Indus Valley civilization. We see the same effect in the Sanskrit
words attested during historic times due to the presence of various Prakrit dialects.
For example, Sanskrit ¥ sena becomes Prakrit 89T sena, I591 rajja is written as I&T
rajha and so on. To Prakrit speakers, these signs are interchangeable in a script. More
examples are shown in table 15.

The ¥ variant seems to be preferred for S 7 but in principle, all jar-like signs are
interchangeable. Ambiguities that may be caused by the flexible vowel length of jar signs
are avoided by adding an # a right after. For example, L-218 HbAU would be read as
39T anavasa, Rivedic[6.66.7] word meaning “unstopping” describing the unstoppable
march of the storm gods, the Maruts, rather than a fairly meaningless 31949 anva-sa
“interstice bestowing.”

4.11. Conjunct signs

A conjunct sign is created by combining two (or rarely more) base signs and represents
the sounds of the combined signs. The most common being the signs for 3 ama,
which can take a variety of forms by vertically assembling a rotated curve sign ) 3 a
and one of the # m signs, giving many possible conjuncts, 2 roofed-fish sign being the
most common. In addition to these, there are over 100 rarely used conjuncts that are
deciphered in Section 6.

Conjuncts appear to be artifacts of limited space. One type of conjuncts is constituted
of two base signs that appear to be ligatured because they touch each other due to
crowding caused by lack of space. Extremely rare occurrences of conjunct signs clarify
that a conjunct sign is simply two or more normal signs that just happened to touch due
to crowding. They may be simply read as if they are separate. Often signs are missed
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Table 14. Directional markers on jar signs

Seal-Id Inscription Sanskrit Transliteration Direction

H-1711 U@ Ule AL AL kantadana —
M-1353 UMAY KL HE] annadana “—
M-1304 [OAFAV) HAIH anavaram —
H-1801 UYLV HAIIH, anavaram —
M-862 [2044) N anaram —
M-420 yin - & CEISH anacara “—
M-1822 |//%03F EAll anisa —
M-1700 EADS 3T andhaih —
Ns-86 UX g anu —
M-1336 Tt CICCEN anavam —
M-2062 Il linel: =R cara —
Ul line2: <1 amsa —

M-378 Yl T UL g W vanam apara word boundary
H-454 UYLV HAH 9 anam varam word boundary

during the initial carving and later squeezed if space permits as in C-8 U@ U, These
are read as if they were normal-sized. If there is insufficient space to squeeze in the
sign, then a narrow sign like E or ) may be rotated and placed above the next character
as in ® ¥ 1. These are simply read as two separate signs with the top sign followed by
the bottom within the flow of the text. Occasionally, there is insufficient space to insert
a character in the right location, so a proper conjunct is made, for example, I’ i in
M-409 IFU®. Such conjuncts appear at the ends of inscriptions where there is no space
to insert the missed character, so the missed sign is conjunct to its nearest one and may
be read with the (normal sized) base character first and the attached sign following
it: IPU® is read as EllU®. Exceptions can be made based on words that are attested
in other inscriptions like X dhakka but these are rare. The vowel conjuncts may have
evolved into Brahmi diacritics. For example, the Indus conjunct ® may have become
Brahmi D dhi.

4.12. Consonant clusters

Clustered consonants are simply written adjacent but are pronounced with a schwa

syncope. Doubled consonants are written as a single consonant. Examples are shown
in Table 9.

4.13. Directional markers

While the preferred direction of writing is right-to-left as discussed in section 2.1, occa-
sional left-to-right and boustrophedons are also attested. Egyptian hieroglyphs and the
Phonecian scripts simply mirror the signs when the direction changes, so boustrophe-
dons are simple to detect. Since the vast majority of Indus script signs are symmetric
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and sometimes even the asymmetric signs are inscribed mirrored horizontally, there is
a chance that the inscriptions are read in the wrong direction. For large inscriptions,
this is usually not a problem, since they would be unreadable the wrong way. However,
short inscriptions have the risk of being read incorrectly. This is true for a large number
of words in the Indus inscriptions. For example, tana can be read as nata, anu as unna,
etc. which may change the intended meaning. Table 14 shows examples where the
inscriptions could be read in the opposite direction with a different meaning. Scribes
eventually may have added the marks to err on the safe side, even if no obvious conflict
is known.

The most common sign, the U jar sign repeated sufficiently within inscriptions to
enable a directional marker of its own, by adding one to four small strokes inside the
jar as shown in the first section of Table 14. The strokes appear in non-ascending order.
The first jar always has the highest number of strokes and the next sign can either
decrease or maintain the number of strokes. Typically, the final jar sign will end up
with no strokes. This pattern holds for over two hundred inscriptions with just a handful
of exceptions as in the last section of Table 14. The improbability of these strokes to
have any kind of phonetic meaning is easily verified by testing the inscriptions against a
dictionary. These strokes are a directional marker similar to a fuel gauge, tracking the
remaining text portions from full to empty. The directional mark is placed on a nearby
sign if the starting sign is numeric or otherwise unsuitable for a directional indicator.

A directional marker may be used even when it’s the only jar sign in the inscription to
avoid accidental reading in the wrong direction as we see in the second section since the
U jar sign is so often a terminal sign. When the leftmost sign has a directional marker
and the rightmost sign doesn’t, the seal may be preferentially read left to right as we
see in the last section of Table 14. This is most useful for multi-line boustrophedon
inscriptions but occasionally also occurs in single-line seals.

Signs other than jar signs can also have one to four strokes to indicate direction or
word boundary. Usually, these occur as the initial sign in the inscription and act as a
directional indicator and are listed in Table 10.

4.14. Stylistic variants

The different glyphs of the same allograph without directional function in Table 6 are
likely to be stylistic variations, based on the fact that different forms of a single allograph
rarely occur together in the same inscription. Typically when the inscription needs to
use the same allograph twice, the scribe seems to choose the same variant or one very
close to it. There are a few obvious exceptions, such as fish sign, where variants do
occur together.

4.15. FEvolution

Signs that take up horizontal space undergo rotation M “ % % £ to fit in limited space.
Complex and time-consuming signs undergo abstraction 3 & ¥ 8 8 and simplification A
A /\. Many variants of the same sign are simply cursive variants, as they are written
in a way to reduce the number of strokes on a softer medium. Indus script developed
several artifacts that can all be parsimoniously attributed to the lack of horizontal space
since inscribed objects were the size of coins. Eliding the final anusvara (m sound) and
double consonants were a matter of economy on small seals but are unnecessary on stone
and pillar inscriptions, given that the Brahmi anusvara is a simple dot and doesn’t even
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take up any space. This may be simply due to continued scribing tradition.

Examining the different glyphs attested for some signs shows evidence of the devel-
opment of cursive forms. For example, the signs that are based on straight lines show
curved lined variants such as kil |, HH, 28 &, This is unnecessarily complex in a carved
medium but natural in a soft medium using inks or brushes. The author of the inscrip-
tion seems to have written the text in cursive and the scribe must have carved it as is.
Minimizing strokes can sometimes work to the benefit of both carved and soft media,
such as & 9°, W W, but some forms are clearly beneficial only on the non-carved media
such as X DB, [AIM]. Ligatures also seem unnecessary on carved media but are natural
for ink and brush as in X Hd t&.

4.16. Fvolution to Brahmi

When we arrange Brahmi signs with their closest corresponding Indus script allograph
for the same sound value, we notice that every Brahmi sign seems to be a minor variant
or simplification of a pre-existing Indus sign. Indus script glyphs are closer to Brahmi
than Brahmi glyphs are to modern Devanagari script. Among the earliest Brahmi are
inscriptions from Keezhadi among which there is at least one sample on a potsherd that
reads 8ELH. This is meaningless when read left-to-right but when read right-to-left,
reads 3T®9H arusam, which is a Rigvedic word for the red color of the god Agni, the Sun
or cows and horses]MW](Sivanantham and Seran, 2019). This is an early attestation of
direction change in Keezhadi. The gradual change from Indus script at the earliest levels,
followed by mixed inscriptions and finally only Brahmi on the latest levels may indicate
a gradual evolution from Indus script to Brahmi captured in Keezhadi stratigraphy.

Table 7 is an accurate snapshot of the Indus signs chosen to be standardized into
Brahmi using the observation that retroflexes and dentals are interchangeable as a group
as are non-labial nasal consonants.

4.17. Script fidelity

Bronze-age scripts generally do not have high fidelity to their transliteration. Linear
B for example, has no consonant clusters. Sumerian is a polyvalent script that has
multiple ways to read and write a word and different signs are used based on meaning.
Even classical Arabic did not have dots (i’jam) to distinguish different phonemes on
many rock inscriptions, despite having multiple forms (initial, media, terminal) for the
same phoneme. By comparison, the Indus script has a fidelity similar to Tamil Brahmi
with nearly the same sign reuse groups of consonants. Indus inscriptions are fairly
readable even after 4-5 millennia with little effort.

4.18. Religious continuity

We see several linguistic and cultural features that continued post-Indus phase. The
deities in Indus inscriptions are the same as Vedic. The Sun, Soma, Rudra, Indra, Agni,
Ushas, Ashlesha and Bharani constellations, the horse ashva, Ardhanareeshwara (seals
depicting one-breasted human) and pipal tree continue to be revered to this day. Select
Rigvedic references related to long inscriptions are noted in Section 5.
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Table 15. Post-IVC attestation of script elements(Balasubramaniam, 2005; Bhatt, 1998; Hultzsch, 1925)

Indus feature Attestation Attested as Read as
merged dentals/ Avanti fish seal gace  devatah g@ar:  devatah
retroflex Mansehra qdsy  duvadasa qda®T  duvadasa
merged un/aspirated Girnar 3 ustana 3™ usthana
merged Kalsi QR 4N dasa, dasa Q¥ dasa
sibilants Girnar qd  varsa ¥ varsa

no virama Ajagara AT  agasataya  SEIT  agastya
elided doubled Qutub Iron pillar qaaf  mirtya b mirttya
consonants Girnar AT agi AT aggi
elided anusvara Girnar 3¢ ida g idam
313 am an Qutub Iron pillar U] pransu U pramsu
flexibility Girnar Sl amia I anya
initial 31 @ as 31 a Girnar RMNE  aropitam  3TRIUG  aropitam

4.19. Vestiges of Indus linguistic forms

Indus script characteristics are also attested into post-IVC inscriptions, coins and
seals(Bhatt, 1998; Hultzsch, 1925; Solomon, 1998). These are shown in Table 15. The
Iron pillar presently in the Qutub complex retains some of the archaic language features
of Indus inscriptions(Singh, 2006). It uses a lone consonant to represent a doubled con-
sonant (miirtya instead of miirttya) and the anusvara 3 am is denoted 39 an (pransgu
instead of pramsu). Indus script provides evidence that the Qutub inscription was not
an aberration, but rather that 37 am was inscribed as 3,

Inscriptions with mixed Indus/Brahmi signs are now readable such as the one from
Marungur(Subrahmanian, 2010). These are shown in Table 11. Indus-seal technology
was exported to Mesopotamia and Dilmun in the mature phase(Laursen, 2010). Of the
more than 121 seals unearthed, most do not have any inscription. At least 27 have Indus
inscriptions shown in Table 12, of which some are readable as Sumerian, Akkadian or
Old Akkadian(Association Assyrophile de France, 2006; Gelb, 1957; UPenn, 2006).
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10z 5. Long inscriptions with their scriptural references

Seal-Id Inscription Translation

v M-314 FJOYAP QI UUWA 2XX8"® Honor the powerful Roarer
WHA A R SR @ O Sustainer, O Ocean(Shiva)
rava-amam mana saksa-naram yield to the capable man
jathala-dhara raha

RV 5.45.10 hearing him, the waters receded

W rava roarer|y¥ + 3F]; I amam ams. the powerful[RV]; 7 mana honor[y/T + @€ 2s.];
Y saksa capable[TS]; T naram ams. man[TS]; 56 jathala vins. Ocean[Say] =@4g=Shiva[MBh];
¥R dhara vms. Sustainer[MBh 13.14.13]; W raha yield, release[y3§ + @I 2s.];

> M-23 DOk UA)IXPXR 'Y Great Giver, this cup
TAAA Y : T is for us, O Shiva
dama-mana kamsam nah randhana

RV 2.37.2 his name is “The Giver”
RV 10.112.6 Filled is the beaker with the meath

T daman giver[RV]; # mana vns. great[=H&F mahan Va.]; %8 kamsam ans. cup/jar[AV];
T nah for us[RV dp. of 3T asmad]; T randhana vms. destroying[Bhp];

s M-234 TDIPCARI UA)X2XQ ') Great Giver, the cup
TAAT hY T AH AT is taken roaringly!
dama-mana kamsam ca asa nadan

RV 10.136.7 Rudra roaring hath drunk from the cup

T daman giver[RV]; ¥ mana vns. great[=H&M mahan Va.]; %8 kamsam ans. cup/jar[AV];
A asa taken[y3 + [T 1s./3s.]; T& nadan roaring[/7g + q];

+  M-626 DAY UQIXUXIRIX  Excellent sacrificial cup
FH ARG h8 AT O roaring purified one!
kam makham kamsam data nadan

RV 1.15.2 Drink from the purifier’s cup
RV 2.37.1 meath out of the sacrificer’s cup

& kam indc. good/well[TS]; A& makham ans. oblation[Hariv]; &8 kamsam ans. cup[AV];
I data vms. purified[Pan]; 78 nadan roaring[y=g + q];
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Seal-Id Inscription Translation

H-1657 UVEDINORXI"XE O Destroyer(Rudra), bring us
gdeh 98 HIESIIEH  the gift of food full of fatness
dhakka vaha mamsaja-asa-varam

RV 10.169.1 waters rich in life and fatness: to food that moves, O Rudra

g dhakka vns. destroyer|[/Hdd + 3€]; T vaha carry[/dg + TE 2s.]; WHT mamsaja fat[Susr];
3 asa food[SBr]; @H varam ams. boon[RV];

M-355 UBIIEX"OH*»% O Roarer, That gift of
TEGTH 3 SHASSIE  powerful Soma juice
tat-dadanam rava amam-afjas-saram

RV 9.80.2 powerful Soma, thou to whom the cows have-lowed

qd tat ans. that[RV]; @& dadanam ans. present[/dq + Tg<); I rava vns. roarer[/¥ + 374;
3HH amamam ams. powerful[RV]; 3599 afijas Soma[RV]; TH saram ams. liquid[VS];

M-38 UXTREPR"YAVTAl O Roarer, Giver of plenty!
IAGRE AMH HE HIE@  may 1 serve this great sacrifice
Satada-rava ama maham makham

RV 1.122.01 bringing sacrifice to bounteous Rudra

& Satada giver of a hundred[SV]; @ rava vns. roarer[y + 3/ ]; M ama serve[/3H + AE 1s.];
HE maham ams. great|RV]; A1 makham ans. oblation[Hariv];

M-391 YOXU)ONRXO"O¥Y O burning roarer, bless us
aladd QTWW O lover, O Indra, O bearer

daha-rava $am jara-anki-dhara

RV 1.115.2 Like a young man, Sun follows the Dawn
RV 3.45.4 Indra uses hooks to get fruit

4 daha burning[MBh]; ¥ rava vns. roarer[y% + 39]; & $am indc. bless[RV];
SR jara lover of dawn[RV]; Af&@ arkin Indra[RV 3.45.4]; R dhara vms. bearer[MBh;

M-1954 UYPIIEEFX"O O Shiva, soul of the day,
T AGHA SIEA bring us great praises
rava aha-tman jara-varan

RV 1.26.9 may the eulogies of mortal men Belong to us

T rava vns. roarer[y¥ + 3]; 38 aha day[RV]; @ tman vms. soul[RV];
ST jara praise[RV]; a0 varan anp. best[RV];
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Seal-Id Inscription Translation

M-1688 AV R"CXLPBIIL O ancestor, strengthen indeed
ST g1 3 37 ST [(] the delights of possessing horses
vaja hana am a$va-moda[n]

RV 1.92.7 confer on us strength ... kine and horses

I vaja strengthen[yas] + @IC 2s.]; & hana vms. departed[VS];
&M @m indc. indeed[MaitrS]; 319 asva horse[RV]; F&I[F] modan amp. joy[RV];

H-130 YIDIEXD" LOAVY  Grant us your power,
qql dd 98T 3fosice O Shining fire

dada tava vagam anja-dahra
RV 1.36.11 Agni, we extol: his powers shine out preeminent.

<&l dada grant[RV 4.36.9]; 9@ tava your[RV]; @ vasam ams. power[AV];
3551 anja shining[/37=] + 3]; & dahra vns. fire[Unvr];

M-359 UYLXRO"§LW[I  Roaring Shiva, bring
d-Hd dg 3HH 9¥H  a mighty blessing
tana-bhava vaha amam varam

RV 10.164.2 A happy boon do men elect, a mighty blessing they obtain

T tana roarer[/d + ¥ RV]; ¥ bhava vms. Rudra[BhP,AV]; @8 vaha carry[/dg + @I 2s.;
MY amam mighty[RV]; 9 varam ams. choicest[MBh];

H-280 UVLXT MO 1 enjoyed, O Shining one
BC HAQ HIEAIH  the sacrificial gifts
hata mamada makha-varam

RV 1.83.3 thy power brings blessing to the sacrificer pouring gifts.

T hata vns. shining one[/8g + 39]; W& mamada enjoyed [yAg + TT 1s.];
@ makha oblation[Hariv]; 9 varam ams. choicest[MBh];

M-369 UXJIRXHFOUD O Subduing Spirit
THIAd AH HTEH. My sacrifice
damana-sat mama makham

RV 10.99.6 subdued the demon who roared aloud

AT damana subduing[MBh]; §d sat vns. Universal Spirit[RV];

A0 mama my[RV]; A& makham ams. sacrifice[Hariv];

35



Seal-Id Inscription Translation

M-623 UUIALFA"QPCE O Oblation bearer(Agni),

IHTe1dlg dA88UT O darkness destroyer
rasala-vaha tamasa-harana

RV 1.12.2 Oblation-bearer, much beloved
RV 9.66.24 Destroying darkness black of hue

WA rasala oblation food of milk/curds[I§varasamhital; a8 vaha vms. bearer[BhPJ;

dHE tamasa darkness[Un., Sch]; 8T harana vms. destroyer[Suér];

16

M-10 YAMAERO" @B O mighty bringer of wealth
qTdTdeH FoSTTH X bring Soma
sata-avaha-ama afijasam tara

RV 1.8.1 Indra, bring wealth
RV 2.14.8 to Indra bring ... the Soma.

Id sata wealth[RV]; 38 avaha bringer[RV]; 3 ama vms. mighty[RV];
ST arijasam ams. Somaly/3FSTE]; T tara bring[/q + g 2s.];

=
3

M-1169 AP Gl [My] youngest from a hundred,
LTATd ATHH FHoSH O shining one!
Satat avamam sa-manjana

RV 5.61.5 hundreds of sheep and steeds and kine

AT Satat hundred, abnp. UG Satam[RV]; @ H avamam ams. youngest[RV];
T sa indc. with[RV], #SSH manjana vms. shine[yASS + Tg);

Ns-60 YAUAR Q" QREAPE O unwavering shining bearer,
ggEedls AHAS dT overcome the loss of rains
iddha-acala-vaha nama-nasam tara

RV 1.38.6 Let each (calamity), with drought, depart from us

3G iddha shining; 3¥d acala immovable[RV,BG]; @8 vaha vms. bearer[BhPJ;
M nama from A naman water[Naigh]; 2 nasam ams. loss]MW]; @ tara overcomel[/q + e 2s.];

19

M-714 ULV IUXX@"OB O Roarer, ruler of
3R U edH honoring council
arava $asam afja-sabham

RV 1.114.2 Rudra, ruler of heroes

ARG arava vns. Roarer[Pan]; A sasam ams. ruler[RV]; 31 afija honoring[y/3Tss] + 37];
|4 sabham ans. council[RV];
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Seal-Id Inscription Translation

M-677 UDHMIIEXE"S) O Roarer,
ARG AH MY A O my honored Soma
arava mama anjas mana

RV 1.84.9 Soma juice prepared amid the many honours

3G arava vms. Roarer[Pan|; 71 mama my[RV];
35T anijas vms. Soma mixture[RV]; A mana vms. honored[MBh];

M-577 EEAGDIYIN"=MB  Oh Desert Roamer(Indra)
T YA AT protect, O destroyer, O face
a dhanvacara naga ava anana

RV 1.143.6 praise Him whose face is bright

37 @ indc. particle of reminiscence[Pan.]; &R dhanvacara vms. desert Roamer[RV 5.36.1];

A nasa vms. destroyer[yA + 3]; AT ava protect[yF + AL 2s.]; AFA @nana vns. face[R];

M-665 QU UXME" 2 O prayer-heeding fire
HAdqa:qgd did - O red one
matavacah-dahana tamra

RV 10.37.10 bless us with fervent heat and lustre

Adadqd matavacas prayer-heeding[RV 1.46.5]; a& dahana vms. fire[]MBh];
W tamra vms. red[MBh];

Lh-1 UUBEMPR"TLAY O fiery Roarer, help
A A QR the giver (of sacrifice)

dava-rava ama dana-ram
RV 1.114.4 We call Rudra for help, who fulfills our sacrifice

<@ dava 3 fire[AV]; W rava vns. roarer[/¥ + 3);
3T ama help[/3M @€ 25.]; & dana giving[RV]; ¥ ram ams. effecting[Sig];

24

K-10 UXIR"POLE  New sacrifice oblation
AYRATHE
naévara-nava-makham

RV 10.89.3 I sing a new prayer
RV 10.89.17 may we partake of thy new favors

q% nasvara perishable[Pur]; @ nava new[RV]; A& makham ans. oblation[Hariv];
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Seal-Id Inscription Translation

25

H-8 $UYUHIE"XE O Destroyer,
Yofeh d Jfos(atH AT [ seek a splendorous gift
dhakka va afija-varam aca

RV 1.92.13 bestow on us the wondrous gift

gah dhakka vns. destroyer[y¥d% + 3/€]; 9 va indc. like; 3159 afija shining[y/3TST + 379];
W varam ams. gift[RV]; 3T aca 1 seek[/3TT + TE 1s.];

M-119 KA YAV By the giver,
[ AAURIEHIA[H]  bearing a hundred streams

da Sata-dhara-vahamaya[m]

RV 1.95.10 he makes stream ... and inundates with floods
RV 9.97.29 Sprung from the Gods, a hundred streams

0 da ims. of & da giver[RV]; ¥ Sata hundred; ¥R dhara stream[RV 9.109.19];
TgHA[H] vahamaya/m] ans. bearing[Hcat];

H-103 W A UBXT® O Kama-killer
G oS AMA[H]  shining arrival
hata-madana anjan aya

RV 10.121.6 When over them the risen Sun is shining

& hata Slayer[RV]; #&1 madana vms. Kama[MBh]; 355 afijan shining[/3s] + &T];
I™A[H] aya/m] ams. arrival[RV]

M-494 RENWIOUNT  Verily, the giftgiver sets flow
T ST HTATE:
ana anarsa sata-dah

RV 8.93.2 As from a mountain flow the water-brooks, thus flow his gifts

3T ana indc. verily[RV]; MY anarsa set flow [/ + foIg 3s.]; T sata gifts[RV];
& dah nms. giver[MBh];

H-268 ULEVIEO" XY O extraordinary one
T dg Asoedl  flow-forth the shining Soma
dasma vaha afijas-bham

RV 8.96.10 brightly-shining, mingled with the milk, the draughts of Soma

W dasma vms. extraordinary[RV]; 98 vaha bring[/dg + W< 2s.]; S arijas Soma[RV];
o bham ans. shine[RV];
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Seal-Id Inscription Translation

0 M-396 KEXO)NXENC O unequalled one,

HAHMHJ ATHAH,  serve from the self
asama amatu atmatas

RV 4.12.3 the self-reliant God,
RV 2.3.1 Let Agni serve the gods

TH asama vms. unequalled[RV]; g amatu serve[/3H + AE 3s.];
ATHAY atmatas abns. from the self[ATET + AR™A RV];

31 M-1676 UUAROX"LE® O Savior

THT 9 dHHM emit darkness removing (light)
samava vama tamah-maram

RV 1.62.5 with the Dawn, Sun, rays, dispelled the darkness
W samava vms. helper[@7d + I RV]; a7 vamal[/ad + A 2s.];
dHY tamas darkness[RV]; 3 maram ams. death[RV];

sz K-15 QL& EUNS Y L4 O my healer(Shiva), with roofs
TH I0E GBI 3R may I raise, O Sun

mama rasada sa-chadani arka-ara
RV 4.5.1 he uplifted as a pillar bears the roof

1 mama my[RV]; T rsada vms. healer[MBh]; ¥ sa indc. with[RV];
B chadani amp. cover[BhP]; 31& arka vms. Sun[RV];3R ara raise[/F + ¢ 1s. RV];

s M-1690 FAXEOUIRKL O Yama’s killer(Shiva),
I 3T WA My portion, O calm one
yama-han améam Sama-man

RV 3.62.11 Our portion of prosperity

I yama Lord of death[RV]; &1 han vms. killer[RV]; 38l amsa ams. portion[RV 2.19.5];

M $ama calm[MBh]; A9 -man vms. containing[R];

s Ns-9 Ud7 "*Q$D&  Verily, O immovable one
Y ITcd AT O honored one
atha acala-tva mana

RV 8.14.9 Firm and immovable from their place

Y atha indc. now/hereby[RV]; 3@ acala immovable[Bhag|; & tva vms. one[RV];
O mana vms. honored[MBh]
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Seal-Id Inscription Translation

a5 H-12 UXTROXXR"O O Roarer, a powerful
T A HAGHIE  great sacrifice (to you)
rava amam maha-makham
RV 1.75.5 our mighty sacrifice
9 rava vns. Roarer[y$ + 3]; 3WH amam ams. powerful[RV]; #8 maha great[RV];
HE makham ans. oblation[Harv];
s M-495 UXT)WISOUNT  Verily, he set flow the gifts
T Y AT
ana anarsa satan
RV 8.93.2 As from a mountain flow the water-brooks, thus flow his gifts
3 ana indc. verily[RV]; MY anarsa set flow[/9 + e 3s.];
qrar satan amp. gifts[RV];
sr - M-900 UYXXFXO"® O Roarer, my lasting wish
rava sahat mama varam
RV 6.45.21 satisfy our wish with power and wealth
9 rava vns. Roarer[y% + 3€]; ¥&d sahat ans. lasting[RV]; 1 mama my[RV];
X varam ams. wish[RV];
ss  M-52 U@ "AW O subduer,

qHAg AT HYAGH O great Churner
dama-vaha a matha-mahan

RV 10.24.4 ye Twain churned the united worlds apart

€A dama subdue[RV]; 98 vaha vms. bearing[RV]; 3 a as[RV], ¥ matha churner[yAY + 374];
& mahan vms. Agd great[RV];

39

C-24

YRULX I AO O Roaring destroyer, salutations
WHAGTATHYR O possessor of all things
rasa-tasa naman sam-dhara

RV 4.8.1 Your envoy who possesses all
W rasa roarer [T + 39 SBr]; O tasa vms. destroyer[/ddq + 3 Dhatup);
T naman saluting[/7H + G); ¥ samp indc. all[RV]; ¥R dhara vns. possessing[BG];
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Seal-Id Inscription Translation

40

H-20 URXTIRXI@IK T am capable of salvation
3EH T HieTq

aham saham moksam
RV 10.52.5 I shall give you freedom

HEH aham ns. I[RV]; & saham ams. capable[Kalid]; M& moksam ams. salvation[MBh];

41

Krs-1 8'/AQOIERY O Ocean, (protect)
T Soet AA[H]  the sleeping Nami
namim jathala $aya[m)]

RV 6.20.6 He guarded Nami, Sapya’s son, in slumber

Tt namam ams. Nami, son of Sapya[RV 6.20.6]; S16@ jathala vms. Ocean;
mA[A] $aya/m] ans. sleeping[RV];

42

M-49 DO Q¥I%  Indeed, pulverizing
g AITdMH HYH  mountain at will
aha acala-vasam masam

RV 1.55.3 great manly power, so as to bend ... that famed mountain down

38 aha indc. Indeed[RV]; 3@ acala mountain[GargiS|;
M vasam ams. at will[RV]; 75 masam indc. pulverized[SankhGr];

43

M-1052 XUKI® "5 A T served small offerings
AT ATEEAE

ama vahas-manak
RV 10.91.8 sacrificial offerings great and small alike.

A ama 1 served[/3M + o 1s.]; a8H vahas offering[RV];
Tq% manak inde. small[Kav];

44

M-634 NUXT ' ®OHR®  bestowed fit small chariot
FARERIAHAT
rta-ratha-rata-manak

RV 8.58.15 boy exceeding small, mounted his newly-fashioned car.

Fd rta fit[RV]; ¥ ratha chariot[RV];
A rata bestowed[RV]; A& manak indc. small[Kav];
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Seal-Id Inscription Translation

H-129 YAURX"OM2(0)  do invite, O powerful
YHMEM AW shining Roarer
bhasa-rava-ama amantra

RV 6.50.4 This day invited the Sons of Rudra

9 bhasa shining[y/¥d + 3]; W rava Roarer[/& + 3]; 3 ama vms. powerful[RV];
AT amantra invite[3T + VA + AE 2s.];

M-1834 WHEEI UMeTU¥OO  Giving and restoring
QalJaH S Speech maker (Agni)
dada-anudam jana-nala

RV 10.137.1 restore to life again the man who has committed sin

RV 3.1.19 make our share glorious and adorned with fine speech

%Q dada giving[RV]; 319¢ anudam ans. restoring[RV]; S jana creator|[ySi + 31];
A nala speaker [y + 3];

47

Nd-1 OXEMUTLIRY O red bodied one
SAMTGTAT  with calmed arrows
Sama-Sara-anga-tamra

Sri Rudram/KYV TS 4.1 Your calm arrow ... O red one

M Sama calm[MBh]; R Sara arrow[RV,MBh]; 3787 arnga body[Un]; T tamra vms. red/dark[RV];
[Sri Rudram: 1.4 ard gy; fiaamm, 1.11 aams]

48

M-1892 EAY @' AOL?  Suitable bountiful rains
SRR

a

ara-varsa-raranan

RV 2.27.15 shed in abundance, The rain of heaven
AW aram indc. suitable[RV]; af varsa rain[TS]; WU raranan anp. bountiful[RV];

49

H-270 UAGXTCQUEE 1 salute the praised destroyer
T A ST
nanama $astam jasam

RV 8.86.10 Most eminent for power, destroyer in the conflict
RV 10.170.3 he spread wide unfailing victory and strength

T nanama 1 salute[yTH + A 1s.]; T Sastam ams. praised[MBh];
S jasam ams. destroyer[y/STY + 3TH];
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Seal-Id Inscription Translation

so  H-10 BRLLI AV DD T steadied the strong horse
babada a$va-vala-ra[m]

RV 1.38.12 steady your horses

9% babada steadied[ydq + o1 1s.]; AY asva horse[RV];
qA=9d vala=bala strength[RV]; ¥ ram ams. possessing|[Nais];

s M-1123 RYYYY  Given speed
rara ra-raya/m)]

RV 2.31.2 Gods of one, accord speed on our car

R rara given[yq + o€ 2p.]; T ra possessing[RV];
W@[H] raya/m] ams. speed[Pur];
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1028

1029
1030

1031

1032
1033
1034
1035
1036

1037

6.

Sign Variants and Conjuncts

Variants are stylistic and abstracted evolution of symbols. Conjunct signs combine two
or more signs and are read as adjacent signs: firstly in the direction of writing, secondly
top to bottom and lastly the base character followed by the ligatured character.

(1)
(2)
(3)

Ligatured symbols that are simply touching but otherwise written in normal size
and position are read as normal. For example, & is simply read as DAD.

Symbols arranged vertically are read from top to bottom. J is read as EY R as
opposed to ¥ which is read as YE &
The base character, i.e., the large character is read first and the embedded char-
acter is read subsequent. ¥ becomes KU 77,

Sign Variant Inscription Sanskrit
<) M- '
R Y 875— RS i
a mango[MBh] amra
<) M-403 VAR AR SIESTY
A A
a nearby[RV] antara
- Il
S 'Y <) H-777 _ Vil KIEN
a immovable[RV] acara
<) H-82 *"®
.\ S A 829— R
a youngest[RV] avara
) v ) <) M-210 RO 3R
0 a distant[RV] arana
P 4 3 M-123 EXRR n%r:.
a by the great one[Va] manaih
| P <l M-1151 UL SICELEY
7
a verily[MaitrS] worshipping[y/TH] am naman
IY| >V<) 3Hh M-1764 XD 33|§:||$['F|;]
8 AN
aka ours[RV] asmaka[m]|
TRt H-2104 UXNK( TR
D> (O L . I
aka sky[SBr] akasam
31T Ad-6 200\U@" qgaH
oo /00O - , _
ada giver of that wealth[RV,RV,RV] tat-dhana-dama
v U 3T M-89 UXOKIR STHEIA
11
an O complete[AV] giver[RV] amaha-anuna
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Sign Variant Inscription Sanskrit
n Y T H-228 EoR) AR
12
an fisherman [nms. HHIRA] anayl
3 L-218 RAU CICEE)
s A AU
ana unstoppable[RV] anavasa
I Ik 31T M-812 UlHl 3
14
ana indeed, indeed[RV,MaitrS] anam
g
e LU I~ C-68 VOOV aq-—-mamr
anna speak[31551], O foodgiver[MS] annada afja
- DX K
. W ewy I M-639 . XX. “t“ K& WWW
antara saluting Ashwatta[AV] spirit[RV] antara-aévattha naman
0 ) i) H-413 I Y
17 " ] — —
apa vedic deity(Vasus)[MBh] apa
~ I M-742 Ao I FA[A]
TN k) ISRIGE
abha Splendorous[RV] streams[AV] abham sara[m]
A 3 M-18 #UH S,
19 H fri) oo
ama people[RV] janam
T T) 3 M-896 RIAIE I
20
ama sleeping[AV] at home[RV] ama-asaya
M D-51582 Bo¥L) 3G
2 ¥ i — sbha
ama O shining[RV] day[RV] abhamaha
A 3 M-969 8 xlue)
2 8 Q) _
ama serve[/3THq + T 2s.] amaya
v g [ H-449 UYLUY* AU R
23
ama gift[RV] of immortality[MBh] a-maranam varam
Im RGR-7230 PN A
A )AC o .
ama to honor[Mn] amana
t 1y ;M M-713 IOl AR RACETHA
25
ara great[Va] burning[/<g] Roarer[/¥] arava-dahana-mana
26
ara power[RV] of flood[RV] arnapaya
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Sign Variant Inscription Sanskrit
- I
o7 @\ n ®) 7311—{3- M 1105 hd 73TRH
arava Roarer[/¥] arava
— 3T M-367 WA SIGERSLE
28 W\ [ ) _ X ) a
ala salute[RV] poison[Susr] remover[RV] ala-vaha-namana
o X % an,[ H-1513 UK BTQ:T
as voracious[RV] asna
w X X 313[ M-821 ’ &I aTszn{
as eating[SBr] asam
K| H-1841 UNXIER aqe
31 i DC h
as to the tansformer[y/7d] masadam
g y 31 H-1994 CJUIAY T
32
as ray[RV] of light[MBh] bhamsa
31 H-1049 Y 5 Y
33 o & o .
as O mover[MBh] on horses[RV] asva-cara
¥ i 31 M-243 DB Fopad IR
34
as given[RV] by horsegiver[Mn] datta-asva-da
A H) g M-954 WU RA g
35 H
as my[RV] cart[RV] maima anas
| M-1724 HlIl o AT
w K DS - o
asa food[SBr] to share[BhP] asabhajya
g K-17 UX 3t
37 % F{ _ - iy
as food[SBr] asam
i H-679 0] NI
w4 B e
adi moon[MBHh] $asi[n]
> 3T M-219 Sl CERCIEN
39 23 k) , , (]
asa sky[RV] asmaln]
v X v ?:T,RT M-2088 , &K ajszr
asa food[SBr] asa
(oY T
. ? ) 3 M-1887 [OE:2S T 3Lt
asa obtaining me[RV] mam asam
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Sign Variant Inscription Sanskrit
- (o (1 SAIRMT H-156 Uy NI
" asa desires[AV] asam
& 1804 g M-1106 el 31T 374
43
asva indeed[RV] horse[RV] giver[RV] ana asvada
s M-1170 ¥
7 e ¥ _ =
ra rising [ELRV] Ira
M-151 X R
R A
11 desert[MBh] rmam
\ EE WM M-1548 BEAN BIENE
6
" an Vanquish[RV], O Shiva[MBL] saha Téan
b 4 3 M-20 YIS Mg IGHIR
47
u Beyond[RV] all[RV] waters[RV] uda-sarva-para
& H-66 ERrE CALEEN
18 = e - N
ka misremembering[Pan, /=] kamanan
R X Ed H-513 ’ NO%S &fur
ka moment[Sak] ksana
x % & M-684 e AUAUD FUERECIL
50 AN
ka subduing[MBh,Gaut] of Kama damana-hana-kama
v Ey M-57 PGS XY GRATEHg A
= X YX _
kara saluting cloud[R] bringer[MBh] khara-vaha-maha namana
T H-214 EAET BFa]
52 m L& .
ca destroyer[f&=T:AV] chinni[n]
BN C-13 T THHHH
= U U4 , : )
cara shield[MBh] like[RV] carma-samarn
v S Mosds I =
4 W oy
’ ja O destroyer[yS¥ Dhatup] jasa
. IIF YIl EH M-898 1]l S
v jara praise[/5] RV] jaram
", 1 g NS—4 ):::(6%6 qoiyq
s (X N . as
jas sacrifice[RV] yajas
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Sign Variant Inscription Sanskrit
I el & M-409 IrUe afest
57
ji complete victory[RV] sanji
. 0 ) K-11 Ub't'0) | e
ta one who crosses[MBh] a-tata-dam
v O a M-1082 eR"PC S
ta Tanva has served[/3M] tanva amat
i o .
" Ok @ M-1792 Urxueu 3 W
tara near[RV] death[RV] antaram maram
@™ H-1192 EURYH GEEN]
a R U .
tara dark[RV] and protected[MBh] tama-trani
oy ) ag M-1721 U)i"® Tqardq
62 Al — a
I tasa Roarer’s[/¥] destruction[/dd €] rava-tasam
El M- AUBES IS
o F O UR 0 , '
tra powerful[RV] gift[RV] amatra-dana
< H-7 X IR g UshUa:
o X X
da from Vishnu[MBh], O Giver[Pan)] dada ekapadah
% D Q M-1793 DX QH: JH
65 Z
da house[RV] praying[SBr] damah naman
m D < H-792 EsD ?«r"ﬂ
66
d kind one[SBr @@m+3H] day1
( D o M-73 E2( Bl
67
d wealthy one[RV ye&-+3f] dhani
w3 WX o M-261 UA'X &ereh 3T
dhakka Destroyer|[y¥d@®] passing[Nir] dhakka atana
H-1662 URIAR" qae
69 M AN E{[ 66 M :era B
da O fire[MBh], to my fathers[RV] dava tatan
ey
o W DAD e Umma | Y Gy | EREUTR
dada gift[MBh] of Soma[RV,MBh] dada-anvara-cara
ot M-605 w ot
n @ t0 dhi devotion[RV] dht
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Sign Variant Inscription Sanskrit
. L R T H-74 dbADI L
na roaring[RV] sadanva
5 e m T H-295 &l T
na ancient[RV] sana
) R Gl M-1277 ) :F‘Z’T
na destroyer [/ nasa
q M-747 HDCWE EEIN
s P .
na no loss|MBh] na nasam
q M-986 UUE Erd
w B =
na man|[TS] naram
ELI H-1 U T
e e ] L
nama inexhaustible[AV] pasture[RV] nama-anya
v ! BINC) M-975 ZQUL AT
78 A 1 I
nasana loss[BhP] by intense fire[Subh] nasana-anala-saksa
q 2 T H-1024 UNgY g qo
79
pa bind[/Ad] the wager[MBh] mava pana
rl GDI_I Uq M-777 AS!:O 290X SYHTHAUG
80
20 pada unequalled[RV] friendly[TS] sign[MBh] asama-amana-pada
LK M- i [
o1 /F O}’I 83 u—a—{
pra stream[BhP] prasara
Y E ] ad Frm-1329 _ e e
bata employing[y/HZ+2q] bhatan
EL:A K-53 & EEA
o & W baddha bound[RV] baddha
9 M-331 (ARC 3T
84 @ @ a
bha splendor [3TTYTH abhasa R abhasa
~ ) T H-2125 UlRl+ =
85
ma honor[MBh] mana
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Sign Variant Inscription Sanskrit
W A 4 L) M-523 YA qm
ma confluence[RV] samara
. A 0 " M-1367 oM o
ma death[AV] mara
L C-8 UORU S
ss ol {n .
mada abundant[RV] joy[RV] madam maham
® o4 ™ H-142 URO0)X ELELIGIE)
89
mara pleasant[TS] spreading[RV] darkness[RV] kam tamra-atan
|t M-64 A AR
w A A ] 649 "
mi ocean[Un] mira
Y e T H-951 CN CERCH
ya wild[RV] grain[RV] vana-yava
» e T M-831 OFS ad
ya controlled[RV] yata
T H-455 218" 7ol REICEE]
93 d—l_a % _\ .
ya O horse-owning[RV] people[RV] hayavan jana
0 8 ki C-39 XX A
l ) ya meditate[y/&] dadhya
T3y M-288 AU RUPRER RIPEE Rk
v REE AR — e ]
ya aya protecting[RV] journey[RV] yayanam saranam
W Y Ea) M-2012 U™ 4 FAYH
rbh Indra’s[RV] drink[RV] rbhva-pana
Y u T K-18 Q6" m RCERT)
ra that[AV] swan[Mrga] tad varala
. A ® T H-212 Evas ?I%r.
ra wealth[RV] rayl
T H-510 UYLl WA
99 & O A
ra delightful boon[RV] rama-varam
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Sign Variant Inscription Sanskrit
g & T L-48 GIUXY Y TE I T
100
ra I moved[y¥™] praying[y7H] O Aditya[RV 2.1.4] rakha ams$a naman
- |
O & T H-299 WO g
ra delightful[RV] ranva
102 —
ra O pleasing[RV] lightgiver[MBh] rana-bhada
® & T H-2214— eIt A
103
ra juicy[RV] rasamat
! % T Salut fi g4 CEN
104
ra move[RV] away [/e9d] vyavacara
y o T H-1988 UllIB4riE ESEESEY
105 . .
ra this[RV] color[Sarvad] mam rajam
T H-172 YOEU qTfoTeR
106 H W — .
ra O hand holder[RV,Kav] panidhara
o &0 XO EED K-15/2 N LI HHR
raka reached [y the Sun[RV] arka-ara
EED M-120 @ URIUQO® HEAST0T T
108 @ EF@ —
raka go, O cupid’s[MBh] arrow[RV] madana-bana rakha
TR M-1759 Ulo " &/ ECSERREN
109 &/ 2ol - R
rakta O red one[MBh], who kills|[RV] rakta-vadhahan
07 M-1771 UeU® 07 A
o O PO : _
rana delightful[RV] lustre[MBh] ranam bham
T H-405 UMY R
111 S Yo _
rara give, O sign[RV] of bearer[RV] rara vahanaman
T M-1154 L2 NON AT R
112 y YO — 7
rara Give[yT], O great[Va] noose[RV] pasamana rara
. IS K-122 4O WS
s @ PV . ~
raja granted[yq] O Shiva[MBh] rara jata
et MU I H-598 [O] 2 SPAC) TEH aHdH
ras separator[yg] of despised[Mn] raham avamatam
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Sign Variant Inscription Sanskrit
ity T M-84 Ul k) g I
115
ra O producer![Dhatup] the immortals[SBr] dhana amaran
EY R Desalpur TIDU Rerage
116
ri destroyer[AV] killer[RV] risavadham
ES R M-918 Yo" o W@WIR
117
ri O Roarer[y¥], O Shiva[Cat] rava rira
EES a H-1033 QAL "8l EAGAH
118
r1 Golden[RV,RV] appearance[RV] hari-iva-nama
Y MV
e M VW Kyl M-751A X KNED
lala little delight /<] lalaka
9 q MS-5062 EAMAN RN
120
va shine forth[MBh] avabhas
o) o M-207 D® U
121
Sa Destroyer[y1g MBh] $ada
ke q Louvre B0 ik ) A Taq
122
sa unrestrained[RV] speed[RV] asaja-ayatas
oy q& M-1342 URALE quraef
123
At saksa powerful[TS] council[RV] sabha-saksam
iy qrd H-325 U rd
124 1
sata gains[RV] satam
N o X EEl M-800 QUMY IO TR
' sana saluting[MarkP] destroyer[yda9,RV] casan-amsa naman
Yok W D-9824 (IR " by NCIERES]
126
sara Shine[y/7%s]] mighty[RV] Shiva[AV] Sarva-ama manja
AX 8l M-203 UYLUTY Tl 3
= ha great[RV] excellence[RV] maha anvaram
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103 7. Very Short Inscriptions

Seal-Id Inscription Translation Seal-Id  Inscription Translation
1 Bhirrana U 3 to fix[TS] > M-1203 Y em to fix[TS]
s H-367 (VAR to fix|TS] + L-106 DO erg shine![/31q]
s M-842 X #fd sword[RV] o M-1198 X & (voc.)[T]
» M-1905 () (voc.)[T] s H-481 Al (voc.)[Pan]
o C-52 X' 3@k O mother[Pan] 0 M-1105 AN O Roarer|/?]
o K-464 K e master[RV] 12 M-597 X 3w O Shiva[MBh]
15 H-1113 $ 3 (interj)[Pan] 11 M-949 X & joy[Nir]
15 H-1113 X & joy[Nir] 16 H-1833 = also[Pan]
- M-607 o= also[Pan] s M-262 A s beg[ /3]
v M-331 I s born[Mn] 20 M-85-5 © d[H] him[RV]
2 D-50318 % d[H]  him[RV] 22 L-66 TdH] him[RV]
25 Blk-5 T 4aM]  him[RV] 2o H-94 A a[A]  them[MS]
s M-996 @ 3 giving[MS] 26 M-326 00 7 giving[MS]
2r M-470 X g giving[M$] s H-1514 Pz giving[M$]
20 H-1011 1 3 giving[M$] 20 K-476 W <= gift[MBh]
s M-605 @ et prayer|RV] sz M-326 boa praised|[TS]
53 M-1118 R T bow[MarkP] sa - M-1084 R A sign[RV]
55 D-48576 ECCC) praising[Nalod] s K-53 & g bound[RV]
sr - M-273 & 9 O star[Suryas] ss K-67 f 9 O star[Suryas]
5o L-105 DA shining[/] w0 M-1465 M o protection
a M-410 o to me[HTH] a2 M-1898 ¥ m to me[HTH]
a3 L-b4 o to me[HH] s M-516 W to me[HMH]
s M-1162 ® T him[dg] s Lakhanjo & 7 him[Tg]
a7 K-446 g k2] hlm[ZIEJ 48 C—94 E k2] hlm[?il'qj
5 M-1563 W giving[Si] o M-604 o giving[Sis]
s B-12 ¥R giving[Sis] 22 M-1641 Y X giving|[Sig]
s M-1205 O X giving[Sig] s M-1233 ® 3 giving|[Sig]
55 M-593 g X giving[Sig] s M-599 W X giving[Sig]
5w K-462 t B verily[Ved] s D-17490 I = verily[Ved]
o M-1642 "og similar[MBh] o K-458 AN verily[Ved]
o1 L-66 X % verily[Ved] 2 B-10 i & verily[Ved|
s Bhirrana |l 7 verily[Ved] e« H-1016 B g verily[Ved]
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1039 8. Derivation

wo 8.1. U - 3 - an from Y amsu soma drink

Seal-Id Inscription Sanskrit Translation

H-764 B Uuu 34 ananam  the living[Nir]

Dmd-1 U 3 ana breath[SBr]
(Many) U= *3f *am  (terminal TER)

U =33t - anam (1)

o 8.2. | - 3 - a from I ajani stick
Seal-Id Inscription Sanskrit Translation
Harappa UUU 3EH  ananam face[R]
H-1550 U 3T ana indeed[RV]
H-1919 Ul 3T am verily[MaitrS]
| =31 - afrom 1 (2)

w2 83. D - T - d from 9= dhanvan bow

Seal-Id Inscription  Sanskrit Translation
C-80 DU 3 andha O Soma[RV]
H-1919 [O)) g7  dhana wealth, prize[RV]
M-1637 b g1 dha to place[RV]
D=2 - dfrom 1, 2 (3)
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0w 8.4. A - F - a from I ayu man

Seal-Id Inscription Sanskrit Translation

M-191 ARD g dha to place[RV, Ul & ]
H-346 Ui HH  am verily[MaitrS]

A= afroml,3

85. E -3 - ifrom 3V isika stalk of grass

1044

Seal-Id Inscription Sanskrit Translation

EDA A adhi above[RV]
id  (affirmation)[Ved]

M-87A
H-2244B DE 35

E=3% - ifrom3, 4

ws 8.6. ) - & - d from 991 dhanvan variant of bow D

Seal-Id Inscription Sanskrit Translation

UB| AT adhma belonging to[R]

C-15a

y)=¢ - dfrom1,2,5

ws 8.7. A - @ -t from dgA tadula variant of fighter ®

Seal-Id Inscription Sanskrit Translation

B-8 UA a1
H-150 AUMD gaad  dada-danta

tana offspring[AV]
Given[RV 1.39.9] by
pacified one[yqH + |

A=d - tfrom1,6
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07 8.8. ® -« - s from b Sukra seed

Seal-Id Inscription Sanskrit Translation
M-916A EQ® At $asi  the Moon[SvetUp
M-482A EU® g Sani Saturn[R]
©® =9 - sfrom1,5 (8)

ws 8.9. P - T - n from T nala stalk

Seal-Id Inscription Sanskrit Translation
M-992a Pl I asana reaching across[Nir]
M-812a Ul I anan breathing[SBr]
=9 nfroml, 2,8 9)

e 8.10. EE - F - 1 from 33 7 long i

Seal-Id Inscription Sanskrit Translation

M-1824 EEUU 3t anani  the living[anana + 3]

EE=% - ffrom1,5 (10)
wo 8.11. |l - S - j from ¥R jhara waterfall; cascade
Seal-Id Inscription Sanskrit Translation
H-246B ADUI ST janadha  nourishing creatures [TBr]
=31 - jfrom 1, 3, 4 (11)
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w1 8.12. O - T - r from I ratha chariot

Seal-Id Inscription  Sanskrit Translation
H-842 EUO FOT o1 debtor[BG]
H-923 Ol SR jara aging[RV]
H-305B 1] 3T araja  dustless (pure)[R]
O =% -rfroml,?2 5 11 (12)

w2 8.13. Y - T - r from ™A ratharvi multi/split snake

Seal-Id Inscription Sanskrit Translation
H-1745A Iy T raja  pollen[Prasangabh]
H-585A Yl SR jara aging[RV]
M-1170A YE R ira  mover[{L + AT RV]
Y=%:rfrom 5 11 (13)
w3 8.14. W - T - c from I catur four
Seal-Id Inscription Sanskrit Translation
D-33544 EYu IR cari  (a name)[Pravar]
M-749A il IR cara move[MBh]
H-215B U 9T cana  chickpea][MBh]
M=% - ¢from 1,5, 13 (14)
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wss 8.15. B - 3 - a from W’ﬁ"’ﬁ ajasrngi goat’s horn

Seal-Id Inscription Sanskrit Translation
L-20a Yina 3T acara  immovable[RV]
H-70a YA 3SR ajara  undecaying[RV]

H-2173 EUOA SR arani  kindling wood[RV]

D=& - afrom 1,5, 11, 12, 13, 14 (15)

s 8.16. X - " - m from A matsya fish

Seal-Id Inscription Sanskrit Translation
M-238a UOX 8T masana transformation[/Ag + <]
M-1344A Uyx HIUT  marana death[MBh]
H-1192A X IH9  caman cating[/TH + 4|
X=% - mfrom 1,8, 13, 14 (16)
s 8.17. " - @ - v from T vi two
Seal-Id Inscription Sanskrit Translation
H-292A NV EC) rava O Roarer[® + 3]
M-330 "OUU M  ana anarva Indeed, O unstoppable one[RV,RV]
"=9 - virom 1, 12 (17)

w7 8.18. O - T - r from I ratha variant of ratha ©

Seal-Id Inscription Sanskrit Translation
M-1233 nuo" JuST  varnaja  born of class[VarBrS]
& =% - rfroml, 11,17 (18)
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s 8.19. @ - T - r from IR ratharin chariot wheel

Seal-Id Inscription Sanskrit Translation

M-1119a Uo"®U 34 &f  anarva-éam  Bless, O unstoppable one[RV,RV]
H-2018 [[v; T raja passion[Un.]

® =3 - rfrom 1,8, 11, 12, 17 (19)

e 8.20. O - § - b from YU bhaksapattri betel leaf

Seal-Id Inscription Sanskrit Translation

M-311A EE"PU WUt bhanavi  Roarer[{0] + 39 + df Pan,RV]

=9 - bfrom5,9,17 (20)

o 8.21. R - T - y from TN yavasresthi grain merchant

Seal-Id Inscription Sanskrit Translation

H-81A Al S jaya victory[AV]
M-209A FRUX T  manya respectedMBh]

=39 - yfrom1, 11, 16 (21)

wsr 8.22. X - A - a from I ayu variant of R

Seal-Id Inscription Sanskrit Translation

L-38 A A maya illusion[MBh]
M-1654 UK 3E ana nose[RV]
X—3 - afroml,2 16 21 (22)
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w2 8.23. 4 - T - n from TEH nalika arrow

Seal-Id Inscription Sanskrit Translation

M-1206 2010 TJT
M-403 YAeA IR

camana  eating[Jaim]
antara  internal[RV]

£ =9 - nfrom4, 7,13, 14, 16

03 8.24. DO - I - as from VUK astapada eight legged; spider

Seal-Id  Inscription Sanskrit Translation
H-1513 U 37T asna voracious|RV]
B-1A

AUX"BEXO® WEaHT  ra-rasna-vamana Emitting[Kalid,Sig] object[Un]

I =3g - as from 1,4, 9,16, 17, 19

(24)
we 8.25. X - & - k from HdH krtam dice
Seal-Id Inscription Sanskrit Translation
H-300B XBO W  ranaka N. of King[BhP]
M-176 UX FH  kam well[SBr]
X=% - Kfrom 1, 9, 12 (25)
s 8.26. ) - A - a from ASH anka curve
Seal-Id Inscription Sanskrit Translation
H-1520 Xl i ajaka  goats[Pan]
M-1658 ) 3mY  abha beauty[MBHh]
Nuhato U)o U7 éana  flaxen[SBr]
) =3 - afrom 1, 8, 11, 20, 25 (26)
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e 8.27. 8 - 3| - ama from 3IgH + A ama conjunct curve + fish

Seal-Id  Inscription Sanskrit Translation
M-686a R0 UH  saman wealth[RV]
H-1085 gl ST jama  daughter[MBh]
Allahdino U@ 3  amam power|[RV]
g =3 - ama from 1, 8, 11, 23 (27)
wez 8.28. 1 - T - n from T nala reed
Seal-Id Inscription Sanskrit Translation
H-59A Ui 315 aénam  a stone[RV]
M-1118A RS TH9  namana salute[MarkP]
i =+ - nfrom 1, 16, 24 (28)

s 8.29. ¥ - 3 - n from 3 amsu lamp

Seal-Id Inscription Sanskrit Translation
H-550 aaliltCl IS anjana fat[RV]
M-928A QY IH anam  subdue[RV]
Harappa s 3% anca  curling[RV]
=9 nfrom 2, 11, 14, 23, 27 (29)

weo 8.30. 1 - d - t from G tarda variant of wooden ladles %

Seal-Id Inscription Sanskrit Translation
H-786 PR [GEN tman self[RV]
L-145 YO YA advatara  mule[AV]
t=d - tfrom 13, 16, 17, 23, 24 (30)
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wo 8.31. | - F - s from AUN sopana ladder

Seal-Id Inscription Sanskrit Translation

H-1492 I UU  Saga  rabbit[RV]
H-1533 19} A amda  stake[RV]
H-2585 EUI A Sani Saturn[R]

=5 - sfrom1,5

on 8.32. ) - 3 - a from IZH anka boldface variant of curve )

Seal-Id Inscription Sanskrit Translation
M-917a U)o U7 Sana flaxen[SBr]
M-1903 U)g 3| aman measure[/AT + @S 3p.]

) =3 - afrom 1,8, 27

o2 8.33. ) - A - a from ISH anka variant of curve )

Seal-Id Inscription Sanskrit Translation
M-1569 ) AT aga desire[AV]
M-1137 un'é [WIOT  ravana roaring[y¥ Ved]

) =3 - afrom 1, 17, 19, 31

w3 8.34. ! - & - a from AgH anka variant of curve )

Seal-Id Inscription Sanskrit Translation

M-951 U SHIH  amana

not standard[Nyayam]|
M-1179 U A ana

nose[RV]

{ =31 - afrom 1,2, 16
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we 8.35. ) - "H - m from 54 mantha firesticks

Seal-Id Inscription Sanskrit Translation
M-501 Uxin W asmakam  son of Vasistha[MBh]
M-257 U dHd  damana charioteer[BhP]
)=9 - m from 1, 2, 3, 24, 25 (35)

s 8.36. 1 - A - m from 9% mrksa variant of comb I

Seal-Id Inscription Sanskrit Translation

M-1989B X)UR T manak slightly[Kav]
M-1233a EUM A0 mani gem[RV]

M=% - mfrom 1, 5, 25, 26 (36)

we 8.37. B - T - n from Td nala mat of reeds

Seal-Id Inscription Sanskrit Translation

M-382A HEA ICE] anana the living[Nir]
H-1682 R0 IEBEER I SHASIT janana-jaya  creator[RV] of victory[AV]

=9 nfrom4, 11, 21 (37)

w7 8.38. L - @ - v from Tdl varts lamp wick

Seal-Id Inscription Sanskrit Translation
M-925A 1 d99  navana praising[Nalod]
M-1689a ROb g vadya dutiful[MBh]
H-194 [OAFR'S A mavaram multitudes[Buddh]
b=4d - vifrom 1, 8, 13, 16, 21, 28 (38)
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ws 8.39. A - U - s from AR Sakhara squirrel

Seal-Id Inscription Sanskrit Translation
H-1080a Uk T Sana hempen[SBr]
M-1829a EUA A Sani Saturn[R]
H-1830a Rk e Saya sleeping[Dhatup]
L-35A UAXY HHT masana transformation[/Hd + TJc]
A =9 - s from 1, 5, 16, 21, 22 (39)

w9 8.40. M - A - m from ARX mandira dwelling

Seal-Id Inscription Sanskrit Translation
M-832a UM AT $amana soothing[MBh]
H-892B EUMA QAT Samant soothing[MBh]
H-854 EUMII SHIA jamani  may T eat[/STH + @I 15
M=% - mfrom 1,5, 11, 39 (40)
00 8.41. ' - 3 - a from 3T ayuga one
Seal-Id Inscription Sanskrit Translation
Banawali 2 3 ana nose[RV]|
H-2570 [OLK 3 acam A name[Rajat]

M-1458 Yin'EBEAl AR a-anana-acara  to[RV] constant[RV] living[Nir]

"= 3 - afrom 1,2, 4,13, 14, 23, 37 (41)
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wn 8.42. U - T - r from IUI®E rathadaru Dalbergia tree

Seal-Id Inscription Sanskrit Translation

H-1975A UUAX FH T  kam taram pleased[TS] Shiva[MBh]
H-289A Ut TI07 carana feet[MBHh]
Dholavira Uu X qROT marana destruction|[Mn|]

U=3"-rfrom 1,78, 14, 25, 35, 40

(42)
022 8.43. A - I - s from @R Sikhara mountaintop
Seal-Id Inscription Sanskrit Translation
H-441a UMA FH  samam level[RV]
H-201A UUAX AW masaram  measurer[W,RV]
A =8 - s from 1, 16, 40, 42 (43)
1083 8.44. Q€ - % - h from d=%
Seal-Id Inscription Sanskrit Translation
M-1705 0084 Mg  amaham  to[RV] might[RV]
M-1845 Uog Mg  amaham  to[RV] might[RV]
M-445 Ue Mg  amaham  to[RV] might[RV]
H-474 U)AAN) IYE™M  asaham  impatient[Kathas]
X =% - hfrom 1, 8, 24, 26, 27, 39, 43 (44)
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s 8.45. X - @ - d from 9H&: dhanakah variant of coins O

Seal-Id Inscription Sanskrit Translation
H-1740 XX A dada given[/a + fere 2p |
M-1088 UNX"® WaH rava-dana Roarer’s[y® + 3] gift[RV]
M-1379 U %qF  dadana gave[/3H + felg 3s.]
X =g - dfroml, 6,17, 19 (45)

0ss 8.46. Y - T - r from WAl ratharvi multi/split snake

Seal-1d Inscription Sanskrit Translation

D-9093 Yu" 'Usk @@ hana-avacara  killing[RV] domain[Buddh]

M’daro 84-2 Y" EL vara gift[RV]
M-361 YA CILEy arara door[Mcar]
Y =3 - rfrom 1,4, 14, 17, 19, 39, 41 (46)

we 8.47. B - F -y from Id yava barley

Seal-Id Inscription Sanskrit Translation

D-16261  HII'W"IA  SmEUS™  avaya-ajaya  remove [J3S] + @IC 25.] pain[AV]

M-218A EXXLY R yami (Yama’s) twin sister[RV]
H-48A Bl S jaya victory[AV]
M-1322a 111D 31T ajaya undefeated [RV]

W=3a - yfom?2, 4,5, 11, 15, 16, 17, 41 (47)
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w7 8.48. O - T - d from 9H&: dhanakah coins

Seal-Id Inscription Sanskrit Translation
M-619A 1® a6 daha He who burns[«/a'a: + 3 RV]
H-844A [OJ0N ded vadana face[SBr]
M-190 ll g sadasya sacrifice attendee[TS]
® =% - dfrom 1, 17, 21, 31 (48)

wes 8.49. [ - T - t from IS tadya drum

Seal-Id Inscription Sanskrit Translation
M-228A UK AYT  mathana churn[MBh]
M-459A U3 ad tana offspring[AV]
M-2079A o3 dq tad there[AV]
[3=19d - tfrom 1, 16, 48 (49)

e 8.50. & - H - m from HdT matanga elephant head

Seal-Id Inscription Sanskrit Translation
M-286a U3y AT anamana  saluting[T]
H-921A [O8 9 [GEl tman the self[RV]
J =7 - mfrom 1,7, 29 (50)

wo 851. R - T -t from dgA tadula fighter

Seal-Id Inscription Sanskrit Translation

M-1743A  YO®RUAR  a=aeR  danta-dhara  tranquil[MBh] bearer[MBh]
H-1666A RIRIUZR T tana-aya  gain[MBh] of offspring[AV]

% =d - tfrom 1,24, 13, 21, 39, 48 (51)

67



w1 8.52. W - " - s from IWH saptan seven

Seal-Id Inscription Sanskrit Translation
M-673 e W sara move[yg + TE 2s.]
Krs-2 [O/am T saman keeping calm[/dH + 0q]|
H-9 i aq sama equal[RV]
H-296 EUM JEAT  dasamani  patronym STEHM: [/ + ]
"W —F - sfrom 1, 5,6, 13, 16, 36, 41 (52)

853. O - T - r from ?ﬂTﬁT-[ ratharin variant of wheel ®

1092

Seal-Id Inscription Sanskrit Translation
H-668A Uo 07 rana joy[RV]
H-841A EUO Eauf o1 debtor[BG]

H-1951A  HEXIO 3= raja' asnan color [ /T3] + 1T 2s.] _
while eating|[y3e] + 4]

O =3 rfrom 1,5, 11, 24, 37 (53)

03 8.54. B - A - s from YRR Sakhara variant of squirrel A

Seal-Id  Inscription Sanskrit Translation

H-771 IR e dahas destroyer[@%\ + 3 RV]
M-1202A UXTUOR'® &= dasra-antan Dasra’s[RV] boundaries[RV]

B =< - s from 1, 22, 30, 31, 48, 53 (54)
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w 8.55. 1 -+ U - p from UE panican hand

Seal-Id Inscription Sanskrit Translation

H-443A P 3HUUT  ama-pana powerful[RV] wager[MBh)]

H-758A U1 I pana drink[RV]

M-967A EEOTX (39T (a)ma-part attain[AV] power[RV]

H-101a (oA quf parna leaf[RV]

D-19655 Ui IR yaja-para  sacrifice[SBr] protector[yg + 3]
T=1 - pfrom 1,2, 5,9, 11, 12, 16, 22, 42, 47 (55)

ws 8.56. M - T - d from &d danta teeth

Seal-Id Inscription Sanskrit Translation
M-326¢ ()= 24g  dadhad wearing[/4T + 21q]
H-2336 UM AX Aled  madana  exhilarating[RV]
H-86a 2 31 adana food[RV]
MW=7< - dfrom 1, 2, 15, 16, 23, 48 (56)

ws 8.57. ¥ - # - m from T maya horse

Seal-Id Inscription Sanskrit Translation

H-2024 AURU e mamhana gift[RV]
M-93 RXUM A4S manam-jaya  mind[RV] conqueror[RV]

=% mfrom 1,4, 11, 16, 21, 39 (57)
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w7 8.58. B - # - m from 9@ matya harrow

Seal-Id Inscription Sanskrit Translation

L-52a 5 3 asam food[SBr]
M-965a UYhlUg T manas-varam  willingly[RV] chosen[RV]

h=7 - m from 1, 13, 24, 31, 38 (58)

e 8.59. & - 37 - a from AN ajani variant of stick |

Seal-Id Inscription Sanskrit Translation
M-950a UXJ& e makham oblation[Hariv]
M-97A 7N i) maya illusion[MBh]
M-189a JUAR q sana destruction[/&T + ¥
L-11a  JAUX"® [WEFAAHT  ravasrama O pleasing[RV] Roarer[RV]
anava O one kind to men[RV]
=31 - afrom 1, 17, 19, 21, 24, 25, 29, 38, 39, 42, 50 (59)

wo 8.60. € - & -1 from AT lata creeper

Seal-Id Inscription Sanskrit Translation
M-13a EQAD HAIGE dalana decay[Susr]
H-390a LR A amala-rama pleasingly pure[AV,MBh]
M-183A 2008 @AY lam mana  greatly[Va] pleasing[SBr 5.3.2.3]
@ =a - 1from 3, 4, 9, 16, 19, 23, 27, 35, 58 (60)
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oo 8.61. - d -t from did tala small cymbal

Seal-Id Inscription Sanskrit Translation
K-120 Yol $6¢  jathara  belly[RV]
=d - tfrom 11, 13 (61)

no 8.62. U - 3 - an from 3Y amsu variant of drinking vessel U

Seal-Id Inscription Sanskrit Translation

H-450a  UXXUUIl  SEM#F  janan mana  knowing[ydT + 1G] honored[MBh]
M-1787a UL"UA 3=ad anvatam following[ApSr]

U=am - an from 1, 7, 11, 15, 16, 17, 22, 26 (62)

e 8.63. A - 3 - a from 3T aga mountain

Seal-Id Inscription Sanskrit Translation
H-139A ROA 3ROT  arana foreign[RV]
H-157TA REA I anya inexhaustible[AV]

M-1307a UMWA 3T adana  eating[/31q + g

A=3 - afroml,09, 12, 21, 37, 56 (63)
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103 8.64. 4t - 9 - b from ¥ bhaksatra oven

Seal-Id Inscription Sanskrit Translation
H-136A RERC[CRS REN AT maiija-bhara shine[yAS~]] bestower|[RV]
M-742A AON)E) MY IA(H)  abham sara(m) river[AV] of light[MBh]
M-1777a U4 I sabham council[RV]
M-492A [UL@X HEHIT maha-bhana  mighty[RV] Roarer[/¥0] + 37d]
k=9 - bfrom 1, 2, 4,8, 11, 12, 13, 16, 26, 29, 31, 35, 52 (64)
s 8.65. i - ¥ - s from WU san six
Seal-Id Inscription Sanskrit Translation
H-98A Oy X T~ sa-mandra with[RV] pleasantness[RV]
M-1314A m 'U) el ana-hara  (Sarasvati’s) nose[RV] severer|MBh]
H-514a X" WEHT  ravas-maya Roaring[RV, 74¢]
m =79 - sfrom 1,6, 12, 13, 16, 17, 19, 21, 23, 26, 41 (65)

s 8.66. & - I - y from TH yama variant of yama R

Seal-Id Inscription Sanskrit Translation
M-1628 YR T4 nayada prudence[R] giver[MBh]
M-1628 %I® I rasya savoury[MBh]
M-1628 %lF & nasya nasal(breath)[SBr]
® =7 - yfrom 6, 9, 19, 31, 37 (66)
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s 8.67. B - & - s from T@T Sikha variant of peacock crest ¥

Seal-Id Inscription Sanskrit Translation

M-2033A ‘R ODB) R dasa-rathya

ten[RV] chariot horses[RV]
M-1096 UrgX® e o

amam-$am  powerful[RV] blessing[RV]

B =91 - s from 1, 6, 12, 16, 27, 51, 66

(67)
nr 8.68. © - 3 - u from 3TH udyama coil of rope
Seal-Id Inscription Sanskrit Translation
M-1773A UU Mo 3 udaram  belly[RV]
Ad-5A Folo 3&d udaya  sunrise[SBr]
=3 - ufrom 1, 21, 42, 56 (68)
s 8.69. # - T - i from 3 isika variant of stalk of grass E
Seal-Id Inscription  Sanskrit Translation
H-1511 I AE  ahi Vrta[RV]
M-1632 e g9 1mpa his[RV 29 = TH] protector[RV]
H-2102 EFN 1y ai vocative particle
Luristan Q:OAA snfe:  adih the beginning|ChandUp]
$=73 - ifrom 4,8, 16, 24, 48, 55 (69)
1o 8.70. & - F - v from T varats wasp
Seal-Id Inscription Sanskrit Translation
M-212A lEU& ot vanija merchant[YV] (Shiva)
M-948A Bl &l 3ddsd  ava-vajya off[RV] journey[/aS] + &dY]
=9 - vfrom 1, 2, 11, 17, 47, 69 (70)
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uo 8.71. T - & - k from $dH krtam aze

Seal-Id Inscription Sanskrit Translation
H-3a ULtV " THU  sdhasd¥9i anna-kavas- open|[RV] food[RV]
sabham meeting[RV]
M-56A UOIRIDCT® garch: A dhakkah mam  The destroyer|[/¥ded + 37d]
T saran moves[yg + q] me
H-1076a Uty"® LCICET rava-ankam  Roarer’s[/¥ + 39| mark[R]
Dholavira MX@®BXOYET®  ITwdARk-  raka-vararaka- “gem of chosen gems”
Signboard Y, araras entrance[Mcar]
P — % - K from 1,2,17, 18,19,24,25, 27,29,31,35, 37,48,52,53, 62,64,70 (71)

un 8.72. ¢ - & - k from P9 krasa ploughshare

Seal-Id Inscription Sanskrit Translation
M-1889A YQUle EaE- kandara from a valley[R]
H-1987A YippeUs  gg@®R vankas-cara roam[Bhadrab] about [/
M-1684a Vil 3Tch akra banner[RV]
b =% - kfrom 1,2, 13, 14, 38, 48, 67 (72)
uz 873. ! - U - p from U= parican five
Seal-Id Inscription Sanskrit Translation

M-1909A PR AYAUT  asva-vapana  cutting[SBr] the horse[RV]
M-1202C WA -39 a-upa from[RV] above[RV]

W =1 - pfrom 2,4, 9,17, 26, 38, 48, 67 (73)
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ms 8.74. % - 3 - u from 3UME upanihan hammer

Seal-Id Inscription Sanskrit Translation

M-1822 |//%0TF 3ET  anu-usa post-dawn[Pan,RV]
M-1180 058 qq yupa  sacrificial post[RV]

0 —=3Igm - u from 1, 2, 21, 31, 73 (74)

ns 8.75. ¥ - ® - ¢ from A chattra mushroom

Seal-Id Inscription Sanskrit Translation
H-1148 Y B~ channa covered[MBh]
M-1129  UNX#U®)  g@T®E  dahana-chadam  cremation[BhP] shroud[BhP]
H-530a ~EY] e~

a-chinna

undivided f&g + ]
jata-dha-acala

H-642 ‘QYAVOll STeumEer immovable[BG] Shiva[Hariv,RV]

$ =% - cfrom 1,2, 3,4, 5,6, 11, 23, 37, 41, 45, 60, 61, 67 (75)

ws 8.76. W - A - m from & mrksa comb

Seal-Id Inscription Sanskrit Translation

Ghola Dhoro ~ ®8AIUD  #A<ge@  manda-acala  gladdening[VS] mountain[MBh]
M-1955 DiF®" & WEY  ravasamdhr O Roarer[y¥], O bearer[MBh]

=% - mfrom 1, 3, 4, 6, 8, 13, 17, 19, 26, 60, 75 (76)
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e 8.77. & - 9 - b from WU bhaksapattr? betel leaf

Seal-Id Inscription Sanskrit Translation

H-1850A EUU& auft bharant N. stellar mansion[AV]

M-213A Ue" Y 7 of marva bham fill with[y#d + @Ig 2s.] shining[RV]
H-5a PONE IS e nata O dancer[MBhL], O giver[Pan] of

@EHHME  daha-bhasana-da  heat[/dg + 31€] and shine[/9H + T

& =9 - bfrom 1,5, 6,9, 13, 17, 24, 29, 31, 42, 51, 57 (77)

ur 8.78. (- 3 - a from g arka variant of curve )

Seal-Id Inscription Sanskrit Translation
M-331 (A&C 3MYAT  a-bhasa  the shining one[RV /49|
(=3 - afrom 43, 77 (78)

ms 8.79. % - T -t from Hétardﬂ wooden ladles

Seal-Id Inscription  Sanskrit Translation
M-1913 E O W[d ravata roaring[ApSt]
M-741A R T taya  protector[/dq + 3]
# =97 tfrom 12,17, 21 (79)

e 8.80. % - # - m from AR mandara churning stick

Seal-Id Inscription Sanskrit Translation

M-1826a 4 dAd  damana subduer[MBh]
M-1961a YO WH  rava mara O Roarer, O Killer[y% + 3, /7 + 3]

& =% - m from 6, 12, 13, 17, 23 (80)
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uo 8.81. /& - & - k from FY krasa ploughshare

Seal-Id Inscription Sanskrit Translation
H-152a RO/ T ksaya dominion[RV]
H-146 Q@ /| AT aksaya  undecaying[BG]

M-1419 EsR® /A, gt ksayl consumptive[MBh]

/=& - kfrom 2,5, 8,21 (81)

w1 8.82. W - ¥ - d from 949 dhana receptacle

Seal-Id Inscription Sanskrit Translation
BM-123208 10 WY B chada-asta shroud[MBh,SBr]
Ch-5A URW"QU  sHeded  ana-lava-dattam breath[SBr]

destroyer’s[Mn] gift[RV]

W= - dfrom 1,8, 17, 30, 41, 51, 60, 75 (82)
e 8.83. i - H - j from FSHH jhanjan rain and wind
Seal-Id Inscription Sanskrit Translation

M-1308a Ul 'Yl TS cara-a-jasam  moving[MBh] immortal [/ST¥ + 37]

H-57a 7o) i) I ajaya for Creator[RV]

M-836A Epif S jani woman /wife[RV]

M-1848a (it Y jasa killer[y/STS + 379
f =7 - jfrom 1, 5,9, 13, 14, 21, 26, 31, 41 (83)

7



uz 8.84. H - W - m from & mrksa variant of comb Im

Seal-Id Inscription Sanskrit Translation

M-648A  AUXXIUR) &\ 3SWE  ama amsa-mana  serve[y31H + @1 2p.] portion[RV]

preparation[RV]

H-1706A Il &H Heeldsd malla-vajra strong[MBh] Vajra[RV]
H-6A AD Iv0 YTHTH bhara-sadam carrying[RV] on horseback|[RV]
K-40A Ul OORY QYR dama-dhara-vara householder’s[RV,RV]

treasure[RV]

A=% - m from 1,2,3, 4,11,12, 13,16,17, 20,22,26, 31,41,42, 48,60,82  (84)

1z 8.85. 4 - @ - t from aG tarda Indian blackbird

Seal-Id Inscription Sanskrit Translation

M-1204 (DORX HAAAT mama atha mine certainly[Ved]

M-214 ECDY AT rata ai O bestowed[RV]
M-1896 O44 GEI tatra there[RV]
4 =9 - tfrom 5,12, 19, 26, 50, 78, 84 (85)

s 8.86. 4+ - " - m from HEAT matya variant of churning stick %

Seal-Id Inscription Sanskrit Translation

M-779 P cHT damana O Subduer
M-495  IQCHKU+  ARIEAIGE  manya-atha-adas  honored[RV] surely[RV,AV]

+ =7 - m from 1, 6, 21, 23, 26, 31, 48, 78, 85 (86)
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s 8.87. £ - T - d from <=9 dhanvan variant of bow D

Seal-Id Inscription Sanskrit Translation

H-7a PIX ' BXIL @G U&US:  dada ekapadah  given[Pan] by Visnu[MBh]
M-159A  UCWHULA EECHCE madana-hana  Kama[MBh] remover|Gaut]
M-331a  WANOORC  3MEYETT  ama-adabha-capa powerful[RV]

benevolent[RV] bow[MBh]

£ =32 - dfrom 1, 6, 14, 15, 20, 25, 26, 36, 41, 45, 52, 55, 73, 78, 80 (87)

uz 8.88. % - T - d from 999 dhanvan variant of bow D

Seal-1d Inscription Sanskrit Translation
H-91 FROX FH AT kam damana excellent[RV] subduer[MBh]
M’daro 84-6 % od dava heat[Car]
=3 - d from 23, 25, 35, 38, 80 (88)

s 8.89. ¥ - F - s from @ Sikha variant of %

Seal-Id Inscription Sanskrit Translation

M-1744  EDAYQ'I{  gmEfe: dhama-sadi  majestic[RV] horseman[MBh]

¥ =9 - sfrom 2, 3,5, 15, 27, 41, 87 (89)

120 8.90. T - H - m from "<R mandara variant of flower ¢

Seal-Id Inscription Sanskrit Translation

M-810a U) AT amana affection[TS]
M-308A X" YA AAGAY  mama vaman my emitting[/aH + q]

Y= - m from 1, 16, 17, 23, 26, 84 (90)
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o 8.91. H - ° - m from AR mandira dwelling

Seal-Id Inscription Sanskrit Translation
D-24795 HU» 3= unnam moist[KatySr]|
H =% - m from 1, 68 (91)
un 8.92. 1 - d -t from F tra three
Seal-Id Inscription Sanskrit Translation

H-1711 U®'Ul  wdqE  kanta-dana  delightful[GargaS] gift[RV]

H-1713 o IS rata-jaya  pleasing[BhP] victory[RV]
H-351 EUIDY qAA tamasani dark-colored (pl)[AV]
' = - tfom 1,2, 5, 11, 12, 31, 35, 47, 48, 72 (92)

un 8.93. X - I - u from 3CUN udapana well

Seal-Id Inscription Sanskrit Translation
M-1923 UUIARSE g ITIRH $u aparam the future[RV] quickly[Naigh]
M-1224 EEY 111 X I usreeh morning-lights[RV]

Unknown #AJIOXIBX  ISTHI AT  ujjha-matam mana remember, [/FT + @IE 2s.]
relinquishing[Mn] desires[RV]

=3 - ufrom 1,45, 11, 13, 16, 23, 42, 50, 55, 61, 65, 80 (93)
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us 8.94. X - 3 - u from IQWH udapana variant of well 3%

Seal-Id Inscription Sanskrit Translation

H-720 UX 3= unna moist[KatySr]
H-149  YMIBXIIL"® @RISR ravam tuiija-tara Roarer, the attack protector|[Nir]

X =3 - ufrom 1,7, 11, 13, 16, 17, 19, 29, 49 (94)
u  8.95. "+ T - e from U&h eka one
Seal-Id Inscription Sanskrit Translation

M-1087A  BX '@ 3wy aslesam Hydra constellation[AV]

' T - e from 24, 53, 60 (95)
us 8.96. i - H - as from 3T astan eight
Seal-Id Inscription Sanskrit Translation
M-283A it W agara  unwounded|[W]
H-818 UM W asman sky[RV]
wi =3 - as from 1, 13, 40 (96)
mwe 8.97. W - T - n from 79 nava nine
Seal-Id Inscription Sanskrit Translation
H-4a LA =" antama nearest[RV]
Dholavira it Eey naya leading[R]

H-23a UXARAY'Y  TEE  nara-hana  departed[VS] man[TS]

I|||I|I|I = :l' - n from 17 77 137 16, 21, 22, 26, 39 (97)
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uw 8.98. B - T - r from I ratha variant of chariot ©

Seal-Id Inscription Sanskrit Translation

H-24a UBAIEX  HSSTIRUT  mafija $arana  refuge[RV] O Roarer[/As + 379
M-255a UBX 0T marana death[MBh]
M-1366A UAOHA W UTH tara Satam a hundred[RV], O Rudra[MBh]

B =% rfroml,7, 8,11, 16, 29, 39 (98)

s 8.99. & - T -y from IM® yasti pearl necklace

Seal-Id Inscription Sanskrit Translation
H-465A Ulgl eI ayana arrival[RV]
M-324b U8 = yana leading[RV]

M-99A Ug"PAO W=  ran-navyam  giving[yd + &g praise[RV]

§ =T - yfrom 1,2, 4,9, 12, 17 (99)

u 8.100. W - A - m from & mrksa variant of comb I

Seal-Id Inscription Sanskrit Translation

H-1051  EUAWORK"O  @raAg@@dT  rava asamad-samani O roarer, the calm[SBr]
and equable one[RV]

=% - mfrom 1, 5, 6, 12, 17, 24, 36, 52 (100)

82



1o 8.101. £ - T - y from W yasti twig; arm

Seal-Id Inscription Sanskrit Translation
M-290a Edg R yami (Yama’s) twin sister[RV]
H-1922 EUSHOXNX s@AmH AN asama-amam yani unequalled[Mn]

path[TS] of power[RV]

£ =37 - yfrom 1, 5, 16, 24, 27, 57, 100 (101)

na 8.102. T - @ -t from T'l?; tardiu variant of wooden ladles %

Seal-Id Inscription Sanskrit Translation

H-90A T2 qF=d: pasyantah onlookers[RV]
C-6 O AUCK)"IA  a AMHE AT ava amana tatra  go[/3d + @I 2p.] there[RV]
to[RV] honor[RV]

=q - tfrom 1,2 4,09, 12, 16, 17, 24, 26, 55, 63, 78, 101 (102)

ne 8.103. X - & - j from IR jhara variant of rain; waterfall

Seal-Id Inscription Sanskrit Translation

M-1691a  UXJ{IXUN A janma-makham  birth[RV] oblation[Hariv]
K-30A i STt jaja warrior[Sig]

X =% - jfrom 1,16, 25, 50, 59, 83 (103)
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ws 8.104. /- W - g from ¥ gadhana arrow

Seal-Id Inscription Sanskrit Translation
H-1924A XA TSt gajah elephant|[Mn|]
M-1749a LEADA TeIH gada-adma club[MBHh] of stone[Pan]
M-972a UAIA = gana song|[Sig]

Allahdino-4A  U'WARU/  ¥qmIEl ghana-maham great[MBh] destroyer[RV]

/=T - gfrom 1,2, 3,4, 11, 16, 24, 27, 52, 63, 67 (104)

s 8.105. A - H - m from U matya club

Seal-Id Inscription Sanskrit Translation
M-1850a B O [CLLE rava-namana bowing[Si§] to Roarer[y& + 37d]
H-391 UIAQ) GHTAAT  dama-ama-mana  this[RV] honored[MBh] house[RV]

M-285 N2 SR (WHWH  ravam-accham  towards[Ved] the Roarer[/% + 31q]

A =7 mfrom 1,26, 12, 16, 17, 27, 28, 35, 75 (105)

ws 8.106. ¢ - # - m from "SR mandara a flower

Seal-Id Inscription Sanskrit Translation
H-1411 Ui Tq= samana uniform[RV]
H-950 V2| e samasama  perpetually tranquil[MBh]

M-760 XHFQUY  AI8H manas-stham stilled[RV] mind[RV]

=¥ - m from 1, 8, 16, 30, 31, 52, 67 (106)
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we 8.107. - 9 - s from WU Sana weight of four

Seal-Id Inscription Sanskrit Translation

M-260A AU "®  WHAW rava-samana like[RV] the Roarer[y& + 3]
H-472a Udt)n © T rasa-abham  essence[RV] of beauty[MBh]

=¥ - sfrom 1, 4, 12, 16, 17, 19, 26, 64 (107)

ue 8.108. X - 3 - as from 3®UR astapada spider variant of XX

Seal-Id Inscription Sanskrit Translation
M-628a  URX"QXI  3f1erh dfgHgM  asaka lava-mahan O bestower[RV]
O great reaper[MBh,RV]
H-1708A S0 A asattva non-presence|[Nyayam]
M-1262a  YlIl' UMCHEE 9 3R babha a$na-cara illumined [y + fefe 2s.]
the moving[Mn] clouds[Naigh]
B0 = 319 - as from 1, 13, 14, 16, 17, 24, 25, 38, 41, 49, 60, 64 (108)

s 8.109. * - T - t from dUgH tandula rice plant

Seal-Id Inscription Sanskrit Translation
B-28 *QY TeTd calata  move[yde + I 2p.]
D-26514  AAUX"  gdEn  yatanalh] efforts[RV]
*=4d - tfrom 1,4, 21,60, 75 (109)
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e 8.110. /A - T - s from @R sikhara mountaintop

Seal-Id Inscription  Sanskrit Translation

Ns-79 INA" 989 vahas bearing[MBh]
M-2063 UAA QM7 $ana  hempen[SBr]

AN =9 - sfrom 1,4, 17, 31 (110)

8.111. % - ™ - s from R Sikhara variant of mountaintop /\

1150

Seal-Id Inscription Sanskrit Translation
M-264a UmM M saham mighty[RV]
L-98A XM "eAE sahat-man mighty[RV]

M-1709a  HWX"O  W@HEH  rava-maham  mighty[RV] Roarer[/% + 379

N=9 - sfrom 1, 12, 16, 17, 23, 30, 91 (111)

st 8.112. 1 - T - s from R Sikhara variant of mountaintop 1

Seal-Id Inscription Sanskrit Translation
H-1920 [OXNON e adasan  not ten[SBr]
H-2575 T8 ER vasa O power[AV]
=9 - sfrom 1, 3, 4, 70 (112)

us2 8113, W - & - 1 from «dl lata creeper

Seal-Id  Inscription Sanskrit Translation
M-751A XMWy GED lalaka playful[W] happiness|ChUp|

Dholavira ~ YDOMWIX  &HATE  kamala-asra red[T'S] blood[Ragh]

W =1d - 1from 13, 24, 25, 35 (113)
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uss 8.114. % - & - s from @ Sikha peacock crest

Seal-Id  Inscription Sanskrit Translation

M-241a  AUIQULE  |¥IET  sabham dahana the council[RV],
O Rudra[MatsyaP]

M-1674a AUXXPX"OX d #HH  $arva mana-mana O Shiva[AV],

O greatly[Va] honored[MBh]

% =9 - sfrom 1, 4,09, 12, 16, 17, 31, 48, 64, 78 (114)

use 8.115. ¥ - " - m from "SR mandara variant of flower

Seal-Id Inscription Sanskrit Translation
M-34A  UMR"YV2 AHaTH tamra-vasman red[VS] covering|RV]
M-1823A Yl ¥ S EICEH ama-avacara  domain[Buddh] of power[RV]
M-43a U™ Y ASSTaHGM  majja va mahan submerge[MBh)] like

the great one[MBh]

Y =9 - mfrom 1,2, 13,14, 16, 17, 24, 34, 39, 40, 83, 109 (115)

s 8.116.  ® - T - v from T vatr banyan tree

Seal-Id Inscription Sanskrit Translation

M-1159 DGRl TEETAT svavasam namanafm]  willing]MBh] respects[MarkP)]
M-101 YAUR" O ECICCIN rava vanara O Roarer[/% + 37,
O forest dweller[Mn]

=4 - vifrom 1, 12, 13, 16, 17, 28, 31, 63 (116)
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use 8.117. & - T - r from IWAE rathadaru variant of Dalbergia U

Seal-Id Inscription Sanskrit Translation
M-1773 Uer Mo EE udaram belly[RV]
M-1514 uer 0T rana joy[RV]

M-1275  UPIIDC @I WH  ahasam param first[MBh] day[RV]

€7 =T - rfrom 1, 16, 24, 31, 55, 56, 68 (117)

us7 8.118. ¥ - H - s from W Syena falcon

Seal-Id Inscription Sanskrit Translation
M-222a QR 799 mayas delight[RV]
M-6 ®OFP~» AR san-arara  existing[y3H + U] door[Mcar]
M =9 - s from 9, 12, 19, 50, 101 (118)

uwss 8.119. ™ - d - t from dd tala variant of cymbal

Seal-Id Inscription Sanskrit Translation

M-2118  ~WEk®  FTITd  haya ca pata roarer[y&d + 3] and master[/Td + 3T

~=4d - tfrom 8, 14, 21, 73 (119)

use 8.120. & - Y - as from IATUR astapada variant of spider X

Seal-Id Inscription Sanskrit Translation

M-976 X'RO 0T rana-aksa eye[RV] of Roarer[Pur]

h=3g - as from 9, 12, 25, 41 (120)

L§
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e 8.121. & - H - as from ATUR astapada variant of spider D

Seal-Id Inscription Sanskrit Translation

M-1975 U &8 QgAY dasa-varam  dasa|RV] restrainer[RV]

§ =g - asfrom 1, 6, 38, 41, 117 (121)

et 8.122. 1 - 3 - o from UV opasa tuft of hair

Seal-Id Inscription Sanskrit Translation

H-1924 DCIN A ojas  vigour[RV]

1 =3 - ofrom 11, 24 (122)

ne 8.123. ¥ - ¥ - r from WA rathadaru variant of Dalbergia U

Seal-Id Inscription Sanskrit Translation

H-1522 ¥ W ra-ra-ra possessing[Nais]
love and desire
L-45 YIRXU g ImEm  tana-ama-naman  fulfill[g + @g 2s.] the mark[RV]
™ para of the destroyer[/d + 379]

¥ =3 - rfrom 1, 16, 27, 28, 49, 55 (123)

s 8.124. H - @ - v from I vatra loom /9 + ¢

Seal-Id Inscription Sanskrit Translation

M-899 ool g vyaya  sacrifice[R]

H=9 - v from 21 (124)
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ues 9. Derivation Sequence

Phoneme Reconstructed Name
v U e an Y amsu soma drink
2 | kil a AN ajani stick
s D g d g9 dhanvan bow
P N a Mg ayu man
s E E i e isika stalk of grass
o ) g d g dhanvan variant of bow D
- A d t agd  tadula variant of fighter %
s © T s [k  Sukra seed
o P q n dreT  nala stalk
o EE g 1 3% 1 long i
TR [ | j 3R jhara waterfall; cascade
o O T r I ratha chariot
TR ¢ T r Yl ratharvi multi/split snake
wo El c IqL  catur four
TR R | a ISTYN  ajasrngl goat’s horn
6 X" m A  matsya fish
v " q v T vi two
s O T r I ratha variant of ratha &
o @ K r WA ratharin chariot wheel
0 U E) b 9gUat  bhaksapattri  betel leaf
o R 2l y TadfS  yavasresthi grain merchant
» XA a Mg ayu variant of A
s B q n qrefte  nalika arrow
20 PO 3 as 3Tl astapada eight legged; spider
» X @& k Faq  krtam dice
06 ) 3 a gh  anka curve
27 ? AH  ama Sgh +HH ama conjunct curve + fish
28 i T n dleT  nala reed
2 W ¥ n Y amsu lamp
so 1 d t ?'I?; tardu variant of wooden ladles %
31 I q S TUE  sopana ladder
32 ) A a gh anka boldface variant of curve )
33 ) 3 a gk anka variant of curve )
s ! 31 a gk anka variant of curve )
ss ) q m A mantha firesticks
s 1 W m 78 mrksa variant of comb
s T n drel  nala mat of reeds
38 b q v qdl  varti lamp wick
s A aq S YRR sakhara squirrel
w M " m AR mandira dwelling
n ' q a YT ayuga one
2 U T r WSE  rathadaru Dalbergia tree
s AN 9 s R éikhara mountaintop
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Reconstructed Name

44

45

46

47

48

49

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

FmiisE XS

BpceoaasTrErEaBQO
Y&

5

& w0 X

= o

ST FPCTELT O

TP r»HE AT =
i

oo e s Ha 42 Hd o a8 Yo ag dr g Hoae s a8 A AN A A
nopEaB—carmE oo Bo T mrd ~2gn<dnoydao—yEBEEAToen el andn D

EFEPPL PPE Y

X R S > s T

dhanakah
ratharvi
yava
dhanakah
tadya
matanga
tadula
saptan
ratharin
sakhara
pancan
danta
maya
matya
ajani

lata

tala
amsu

aga
bhaksatra
san

yama
sikha
udyama
istka
varatl
krtam
krasa
pancan
upanihan
chattra
mrksa
bhaksapattr1
anka
tardu
mandara
krasa
dhana
jhanjan
mrksa
tarda
matya
dhanvan
dhanvan
sikha

q=3

variant of coins
multi/split snake
barley

coins

drum

elephant head
fighter

seven

variant of wheel @
variant of squirrel A&
hand

teeth

horse

harrow

variant of stick |
creeper

small cymbal
variant of drinking vessel U
mountain

oven

six

variant of yama i3
variant of peacock crest &
coil of rope

variant of stalk of grass E
wasp

axe

ploughshare

five

hammer

mushroom

comb

betel leaf

variant of curve )
wooden ladles
churning stick
ploughshare
receptacle

rain and wind
variant of comb
Indian blackbird
variant of churning stick %
variant of bow D
variant of bow D
variant of &

91



Phoneme

Reconstructed Name

90

91

92

93

94

95

96

97

98

105

106

107

108

109

110

111

112

113

114

115

116

S s X o FL e EH

m«emm)%@%*&%§»—>>w§

duGgHladuadgaddda s gadnsyufacaal s

dn =< B e —2 00 P BBEBea<d B mBsEocsg BB

< =0 g 8

)
)
forer

ECFEvEE PP P B T

R

EOCE
tor)

g
WIS

mandara
mandira
tra
udapana
udapana
eka
astan
nava
ratha
yasti
mrksa
yasti
tardu
jhara
gadhana
matya
mandara
sana
astapada
tandula
Sikhara
sikhara
sikhara
lata
sikha
mandara
vatl
rathadaru
Syena
tala
astapada
astapada
opasa
rathadaru
vatra

variant of flower
dwelling

three

well

variant of well 3%

one

eight

nine

variant of chariot ©
pearl necklace

variant of comb I

twig; arm

variant of wooden ladles %
variant of rain; waterfall i
arrow

club

a flower

weight of four

spider variant of X

rice plant

mountaintop

variant of mountaintop /\
variant of mountaintop 1
creeper

peacock crest

variant of flower ¥
banyan tree

variant of Dalbergia U
falcon

variant of cymbal
variant of spider D
variant of spider X

tuft of hair

variant of Dalbergia U
loom ¢ + oy
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1165

1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181

1182

1183

1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194

1195

1196

1197

10. Conclusion

The ability to read well beyond the unicity distance alone should be sufficient proof
of correct decipherment of the Indus script. This decipherment has many additional
compelling attributes. This is the only cryptanalytic decipherment and the only one
that uses well-established mathematical models and methods instead of guessing sign
values based on their appearance. This decipherment is the only full decipherment
and the only one where every sign and every stroke has been resolved, the only one
that is programmatically reproducible, the only one where the decipherment can be
followed sign-by-sign by the reader, the only decipherment that reads Semitic and mixed
inscriptions in addition to native IVC inscriptions, the only one that reads over 500
inscriptions including all 50 longest inscriptions grammatically correctly in an attested
language, the only one that validates research spanning almost a century from Hunter to
Heggarty. In addition, we have uncovered a remarkable number of additional evidence
such as reconstructed names of the signs, reasons for their allographs, and the clear
correspondence of derived sound values to known Brahmi values. We also show how
the constraints and habits of the Indus script carry on to Brahmi inscriptions of the
early historic era. Such a strong result is a first in any ancient script decipherment and
should be taken as plenary proof of decipherment of the Indus script.

11. Data Availability Statement

A programmatic decipherment of the first 40 signs is openly available in the GitHub
repository at https://github.com/yajnadevam/ScriptDerivation. This paper uses the
Indus script font from the National Fund for Mohenjodaro under open license(Kumb-
har and Buriro, 2017). Brahmi and Devanagari fonts are from Google Fonts under Open
Font license(Google, 2021, 2022). Adinata font for Tamil Brahmi is under Open Font
license (Rajan, Sharma, and Sankar, 2021). The Indus corpus reference used is Interac-
tive Corpus of Indus Text(Wells and Fuls, 2023). Corpus of Indus seals and inscriptions
volumes are also the primary reference(Parpola et. al., 1991). Rigveda translations in
section 5 are from Griffith(Griffith, 1896). The dictionary used for decipherment deriva-
tion is the downloadable Monier-Williams dictionary(Monier-Williams, 1899b). Attes-
tation data of individual words are from Monier-Williams dictionary(Monier-Williams,
1899b), the Purana Index(Dikshitar, 1955) and Wisdomlib(Hiemstra, 2023).
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Appendix A. Evolution of Brahmi signs
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Figure A1l. Evolution of Brahmi signs: Wikimedia Commons
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	  · अन् · an from अंशु aṃśu soma drink 
	  · अ · a from आजनि ājani stick 
	  · द · d from धन्वन् dhanvan bow 
	  · अ · a from आयु āyu man 
	  · इ · i from इषीक iṣīkā stalk of grass 
	  · द · d from धन्वन् dhanvan variant of bow  
	  · त · t from ताडुल taḍula variant of fighter  
	  · श · s from शुक्र śukra seed 
	  · न · n from नाल nāla stalk 
	  · ई · ī from इइ ī long i 
	  · ज · j from झर jhara waterfall; cascade 
	  · र · r from रथ ratha chariot 
	  · र · r from रथर्वी ratharvī multi/split snake 
	  · च · c from चतुर् catur four 
	  · अ · a from अजशृङ्गी ajaśṛṅgī goat's horn 
	  · म · m from मत्स्य matsya fish 
	  · व · v from वि vi two 
	  · र · r from रथ ratha variant of ratha  
	  · र · r from रथारिन् rathārin chariot wheel 
	  · ब · b from भक्षपत्त्री bhakṣapattrī betel leaf 
	  · य · y from यवश्रेष्ठि yavaśreṣṭhi grain merchant 
	  · अ · a from आयु āyu variant of  
	  · न · n from नालीका nālīka arrow 
	  · अस् · as from अष्टपाद aṣṭapāda eight legged; spider 
	  · क · k from कृतम् kṛtam dice 
	  · अ · a from अङ्क aṅka curve 
	  · अम · ama from अङ्क + मत्स्य ama conjunct curve + fish 
	  · न · n from नाल nāla reed 
	  · अन् · n from अंशु aṃśu lamp 
	  · त · t from तर्दू tardū variant of wooden ladles  
	  · स · s from सोपान sopāna ladder 
	  · अ · a from अङ्क aṅka boldface variant of curve  
	  · अ · a from अङ्क aṅka variant of curve  
	  · अ · a from अङ्क aṅka variant of curve  
	  · म · m from मन्थ mantha firesticks 
	  · म · m from मृक्ष mṛkṣa variant of comb  
	  · न · n from नाल nāla mat of reeds 
	  · व · v from वर्ती vartī lamp wick 
	  · श · s from शाखर śākhāra squirrel 
	  · म · m from मन्दिर mandira dwelling 
	  · अ · a from अयुग ayuga one 
	  · र · r from रथदारु rathadāru Dalbergia tree 
	  · स · s from शिखर śikhara mountaintop 
	  · ह · h from   स = ह 
	  · द · d from धानकाः dhānakāḥ variant of coins  
	  · र · r from रथर्वी ratharvī multi/split snake 
	  · य · y from यव yava barley 
	  · द · d from धानकाः dhānakāḥ coins 
	  · त · t from ताड्य tāḍya drum 
	  · म · m from मतंग mataṅga elephant head 
	  · त · t from ताडुल tāḍula fighter 
	  · स · s from सप्तन् saptan seven 
	  · र · r from रथारिन् rathārin variant of wheel  
	  · श · s from शाखर śākhāra variant of squirrel  
	  · प · p from पञ्चन् pañcan hand 
	  · द · d from दन्त danta teeth 
	  · म · m from मय maya horse 
	  · म · m from मत्य matya harrow 
	  · अ · a from आजनि ājani variant of stick  
	  · ल · l from लता latā creeper 
	  · त · t from ताल tāla small cymbal 
	  · अन्  · an from अंशु aṃśu variant of drinking vessel  
	  · अ · a from अग aga mountain 
	  · भ · b from भक्षत्र bhakṣatra oven 
	  · ष · s from षण् ṣaṇ six 
	  · य · y from यम yama variant of yama  
	  · श · s from शिखा śikhā variant of peacock crest  
	  · उ · u from उद्याम udyāma coil of rope 
	  · इ · i from इषीक iṣīkā variant of stalk of grass   
	  · व · v from वरटी varaṭī wasp 
	  · क · k from कृतम् kṛtam axe 
	  · क · k from कृष kṛaṣa ploughshare 
	  · प · p from पञ्चन् pañcan five 
	  · उ · u from उपनिहन् upanihan hammer 
	  · छ · c from छत्त्र chattra mushroom 
	  · म · m from मृक्ष mṛkṣa comb 
	  · भ · b from भक्षपत्त्री bhakṣapattrī betel leaf 
	  · अ · a from अङ्क aṅka variant of curve  
	  · त · t from तर्दू tardū wooden ladles 
	  · म · m from मन्दार mandāra churning stick 
	  · क · k from कृष kṛaṣa ploughshare 
	  · ध · d from धान dhāna receptacle 
	  · झ · j from झञ्झान् jhañjān rain and wind 
	  · म · m from मृक्ष mṛkṣa variant of comb  
	  · त · t from तर्द tarda Indian blackbird 
	  · म · m from मत्यय matya variant of churning stick  
	  · द · d from धन्वन् dhanvan variant of bow  
	  · द · d from धन्वन् dhanvan variant of bow  
	  · स · s from शिखा śikhā variant of  
	  · म · m from मन्दार mandāra variant of flower  
	  · म · m from मन्दिर mandira dwelling 
	  · त · t from त्र tra three 
	  · उ · u from उदपान udapāna well 
	  · उ · u from उदपान udapāna variant of well  
	  · ए · e from एक eka one 
	  · अस् · as from अष्टन् aṣṭan eight 
	  · न · n from नव nava nine 
	  · र · r from रथ ratha variant of chariot  
	  · य · y from यष्टि yaṣṭi pearl necklace 
	  · म · m from मृक्ष mṛkṣa variant of comb  
	  · य · y from यष्टि yaṣṭi twig; arm 
	  · त · t from तर्दू tardū variant of wooden ladles  
	  · झ · j from झर jhara variant of rain; waterfall  
	  · ग · g from गाधन gādhana arrow 
	  · म · m from मत्य matya club 
	  · म · m from मन्दार mandāra a flower 
	  · स · s from शाण śāṇa weight of four 
	  · अस् · as from अष्टपाद aṣṭapāda spider variant of  
	  · त · t from तण्डुल taṇḍula rice plant 
	  · स · s from शिखर śikhara mountaintop 
	  · स · s from शिखर śikhara variant of mountaintop  
	  · स · s from शिखर śikhara variant of mountaintop  
	  · ल · l from लता latā creeper 
	  · श · s from शिखा śikhā peacock crest 
	  · म · m from मन्दार mandāra variant of flower  
	  · व · v from वटी vaṭī banyan tree 
	  · र · r from रथदारु rathadāru variant of Dalbergia  
	  · स · s from श्येन śyena falcon 
	 [origin=c]270 · त · t from ताल tāla variant of cymbal  
	  · अस् · as from अष्टपाद aṣṭapāda variant of spider  
	  · अस् · as from अष्टपाद aṣṭapāda variant of spider  
	  · ओ · o from ओपश opaśa tuft of hair 
	  · र · r from रथदारु rathadāru variant of Dalbergia  
	  · व · v from वात्र vātra loom √वे + ष्ट्रन् 
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