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Abstract

Persian Meters are based on the patterns of long (-) and short (U) syllables.
Since ancient times, the most notable problem of Persian prosody has been
the coding and classification of meters. Prosodists invented many methods
to classify Persian Meters, but their methods aren’t perfect. The most
significant disadvantages of their methods are complexity, being
unscientific, inability to classify all possible meters, and inability to define
a unique code for every meter. An ideal classification must be
comprehensive, in line with scientific rules, and unique in terms of proving
simple codes for all meters.

The present author uses Binary Prosody, as a mathematical method, for
coding (Binary Meter Coding) and classifying (Binary Family-Meter)
Persian meters. Binary coding converts any meter to a hexadecimal code and
then classifies it based on this code. It is a mathematical method based on
which one can code and categorize all the meters. For example, the meter of
«a3 55085 glacl pol o is “- U - - U --U--U” and it can be converted to

“10110110110”. This binary string (including 0 and 1) can be converted to
the hexadecimal number #5B6. In other words, every meter has a unique
code. After that Binary Family-Meter method classifies this string to
“#6/3/11” as a Binary Family-Meter Code. Being scientific, relying on a
unigque code for any meter, enjoying simplicity, and universality (not
depending on a unique culture or language) are among the advantages of this
method.
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1. Introduction

“The most important and difficult issue in Persian prosody, from ancient
times to the present day, has been the classification of meters” (Najafi, 2015,
p. 9). Persian prosodists, after centuries, are still trying to define a standard
and scientific method for naming and classifying quantitative meters.
“Science consists of classifying facts. So, if prosody is a science—which it
certainly is—it must provide classification of meters” (Najafi, 2015, p.10)
This problem is so great that “until these meters are organized and classified,
prosody will never reach the level of science” (Najafi, 2015, p. 8)

By defining classification as haming objects and assigning them to different
classes based on the characteristics of each object, the following three key
questions arise about meter classification.

Research Questions

1- How many possible quantitative meters are there in Persian prosody?
2- Can all these meters be named scientifically?

3- Can all these meters be classified scientifically?

2. Literature Review

Persian meters are based on the patterns of long (=) and short (U) syllables.
For example, the meter of “ze dast-e dide vo del har do farjad” (Baba Taher)
is(--U-=---U---U). This pattern is very difficult and intangible to
remember and use. For this reason, prosodists have been searching for a way
to name and classify this long and intangible phrase.

The most important classifications of Persian poetry are as follows: Al-
Khalil ibn Ahmad Al-Farahidi (718-786 CE), as a traditional method, was
the only system of classifying Persian meters for centuries. In the 20"
century, Natel Khanlari (1958) introduced his method in the book “Persian
Metrics”. Moreover, Najafi (2018) introduced his method in the book
“Classification of Persian Meters”, while Ghahramani Moghbel (2023)
introduced his method in the book “Persian Metrics and Rhyme”. In
addition, Tabibzadeh ¢(2023) introduced his method in the book ‘“Persian
Quantitative Meters”. This article only introduces Najafi’s and Ghahramani
Moghbel’s methods and compares them with Binary Prosody.

3. Method
The present study relies on binary prosody in terms of binary meter coding
and binary family-meter. In binary meter coding, binary data are considered
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as a kind of data that can take exactly two possible states, such as "On" and
"Off" for a lamp, or "heads" and "tails" states for a coin. In mathematics, any
binary data are labeled with “0” and “1”; for example, for a coin, a "heads”
can be labeled as “0” and a “tail” as “1.” In quantitative meters, each syllable
has only two states, a short syllable with the symbol “U” and a long syllable
with the symbol “-,”” so we can conclude that each syllable is a “binary data,”
and therefore the value of “U” can be labeled with “0” and the value of “-”
with “1.” Based on this concept, we can convert each meter into a string of
zeros and ones. For example, “- U - - U - - U - - U” is a meter, and it can be
converted to a string of “10110110110.”

On the other hand, in mathematics, a binary number is a number expressed
in the binary numeral system, a method for representing numbers that uses
only two symbols for the natural numbers: "0" (zero) and "1" (one). In other
words, each meter has a one-to-one relationship with a number. For example,
the string “10110110110” is a binary number and it is equivalent to the
decimal number 1462. For some technical reasons, in Binary Prosody, using
hexadecimal numbers is preferable to decimal numbers. Unlike the decimal
system represents numbers using ten symbols, hexadecimal uses sixteen
distinct symbols; the symbols "0"-"9" to represent values 0 to 9 and "A"—
"F" to represent values from ten to fifteen. For example, the binary number
“10110110110” is equivalent to the decimal number 1462 and the
hexadecimal number “#5B6” (The symbol "#" only indicates that this is a
hexadecimal number, and “5”, “B”, and “6” are digits).

In this way, we can assign a unique numerical code to each meter and solve
the problem of naming meters. (It's easy to find the hex equivalent of a
binary number on the Google website with this keyword:” Convert Binary
number to hexadecimal number”).

With respect to binary family-meter, it can be argued that the most important
method of classifying meters is based on the concept of metrical strings
(traditionally called Bahr). For example, the meter “10110110110” is
derived from the metrical string “110”. The following can be concluded
about this meter and its metrical string:

* The equivalent hexadecimal number for the metrical string “110” is “#6.”
* The metrical string has three syllables.

* The meter has 11 syllables.

So, based on these results, we can assign code “#6/3/11” as the Binary
Family-Meter Code to meter “10110110110,” where “#6” is the
hexadecimal number for metrical string “110,” “3” is the number of syllables
of the metrical string, and “11” is the number of syllables of the meter. In
this way, we can assign a unique code, as a Binary Family-Meter Code, to
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each meter based on its metrical string(s), and thus we can classify all the
meters.

4. Results

The advantages of binary meter coding are 1) being scientific, which is not
conventional and is based on the nature of meters, which represent the binary
data, 2) presenting a unique coding system in which, unlike other
classification systems where a meter sometimes has multiple names, each
meter has only one name (code), 3) offering simplicity representing that this
code is only a hexadecimal number, 4 ) enjoying one form; e.g., the form of
the code is always “#L”, where “L” is a hexadecimal number, 5) presenting
short codes, depicting the codes which are shorter than other methods, for
example, a 20-syllable meter can be named with only 5 digits, 6) enjoying
the ability to name any meter, 7) relying on fast conversion of meters to
codes and vice versa, 8) enjoying universality, signifying that this method
can be used as an international and standard method for naming quantitative
meters in all languages that have quantitative poetry, and 10) being able to
communicate with computers and artificial intelligence. These advantages
are also true for the binary family-meter code.

5. Conclusion

Based on math, "Binary Prosody" provides a method for naming and
classifying quantitative meters. Binary prosody has two parts: binary meter
coding and binary family-meter. In Binary Meter Coding, a unique code is
assigned to each meter. This code is a hexadecimal number, and this number
(like the National D) can be used as a basis for the integration of information
in various prosody and poetry books. The Binary Family-Meter assigns a
unique code to each meter string, taking into account both the meter and its
metrical string. Because these codes are a type of binary number, and binary
numbers are the basis of computer science, the meters can be easily read and
analyzed by software programs and artificial intelligence, and this feature is
a tremendous help for researchers. In addition, based on the meter code,
“The Encyclopedia of Binary Meters” can be created that contains all the
existing meters of Persian poetry in a systematic way. This encyclopedia
easily sorts all the meters in ascending order due to the Binary Meter Code's
numerical nature.
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