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ABSTRACT

The golden age of Islamic civilization is the century of the brilliance of
scientific stars. A century to which human society is indebted. In this
starry sky, the sage Ghiyath al-Din Abu al-Fath Omar ibn Ibrahim
Khayyam Neyshaburi (440-517 AH) has played an increasing role due
to his immense genius in various scientific fields. Although the sun of
his fortune shone in the world with his quatrains (Rubaiyat) and fueled
his literary fame, his numerous titles testify to his scientific excellence
in various fields. In the meantime, his great talent in mathematics, his
ability to compile a solar calendar table by the rules of mathematical
astronomy, and his ability to record its elements are also commendable.
Although his technical language in mathematics and algebra,
confrontation, and even philosophy is not as sweet and eloquent as his
Rubaiyat , his Rubaiyat undoubtedly benefited from the techniques and
rules of mathematics and his philosophical outlook, as it can be claimed
that his quatrains(Rubaiyat) are influenced by his philosophy and
mathematics, both in terms of meter and method. His great genius in
mathematical calculations and his mastery of algebra and counterpoint,
his precision in the application of mathematical Rubaiyat in astronomy,
astronomy, chronology, along with historical knowledge of Iranian
calendars and the principles of star observation, his taste and talent in
mechanics, hydrostatics, and even meteorology and related sciences
have caused the works of this Iranian genius, while diversifying in
subject matter, to always shine in the world's civilizational sphere. All
this genius in arithmetic, geometry, astronomy, music, philosophy,
poetry, and literature led us to answer the question after a thousand
years of his scientific life: What were Khayyam's innovative scientific
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services and innovations in the system of human knowledge, especially
mathematics and Rubaiyat? Based on this Rubaiyat, the usual method
of research, the pre-historical method, will be based on the description
of his works and the analysis, observation, and deduction based on the
content of the information available in the sources and scientific
achievements of this research.

Introduction

The fifth century AH, despite important historical events in Islamic
lands, such as the attack of Crusaders on Islamic lands and the outbreak
of the Crusades, the collapse of the Hamadani state in Syria and the
decline of the Buyid state in Iran, the rise and spread of the Seljuk state
in Iran and the expansion of their power in the Levant, and most
importantly, the spread of the fame of the Ismaili preachers and the rise
of the Nizari in Iran.

The era in which Khayyam grew up. The era of the brilliance of unique
stars of science and knowledge, the golden age of Islamic sciences with
civilizational distinctions and the formation of a discursive space in the
sphere of Islamic civilization. An era full of various sciences the peak
of the acquisition of knowledge and an accumulation of unparalleled
scientific norms, each of which had a contribution to the development
of the scientific system combined with invention and discovery.

The emergence of mathematicians, poets, astronomers, geographers
and philosophers whose reputation for science and ethics is very high
in history books. Among this large group of followers, thinkers and
sages, Ghiyath al-Din Abu al-Fath Omar ibn Ibrahim Khayyam
Neyshaburi (440-517 AH) has shone brightly. The acquisition of
prestigious titles such as sage, philosopher and Hujjat al-Haqq, Imam,
shows his scientific excellence among his contemporaries. His mastery
in philosophy, mathematics, astronomy and astronomy, poetry and
poetry, especially in creating distinctive rubaiyat, placed him among
the unique scientists of his era.

The peak of his creativity is evident in Khayyam's astronomy,
arithmetic calendar and chronology. But the famous shadow of his
world fame among scholars is owed to the composition of his rubaiyat.
Something that was the subject of his world fame Edward Fitzgerald.
It must be admitted that the translation of Khayyam's rubaiyat into
English in 1859 by Fitzgerald is considered a literary revolution that
had cultural effects on the Rubaiyat system. Introducing Khayyam's
Rubaiyat was effective both in recognizing the creator of that work and
in introducing the philosophy of Iranian poetry to the world, both of
which played a significant role in the perpetuation of the name of this
English translator. However, it must be admitted that Khayyam's
abilities in mathematics and astronomy are still unknown in the
contemporary world.
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Material & Methods

Although it is theoretically and theoretically proven that mathematics
and music have a great influence on today's scientific foundations, it
seems that many great scientists and mathematicians of previous
civilizations also had a great mastery over music. Among these people,
we can mention Abu Nasr al-Farabi, Ishaq al-Mawsili, Abu al-Hasan
Ali ibn Nafi', and Ibrahim ibn Mahan al-Mawsili. Even a figure like
Ibn Sina was among the prominent musicians of Islamic civilization,
and people like Albert Einstein, Philip Glass, Tom Lehrer, and William
Herschel among the contemporaries of the current civilization also had
a mastery over music. Among all these poems and their types, due to
the thematic importance of the beat and the rhythmic and melodious
nature of its scales, it establishes a greater connection with music and
mathematics. Among the famous mathematicians, whose fame for
astronomy and the invention of the calendar is also universal, Khayyam
of Neyshaburi has a very high name and reputation. The excellence of
his (Rubaiyat) in clarity and content is evident to everyone, to the
extent that in the West and East, his (Rubaiyat) have overshadowed
his mathematics and astronomy and have sadly fallen into oblivion.
Now, this research aims to answer the question of what were
Khayyam's innovative scientific contributions and innovations in the
field of mathematical and musical knowledge. What meaningful
relationship exists between mathematics and (Rubaiyat) in Khayyam's
works? Based on these questions, the usual research method will be
descriptive (a historical method based on his works) and analytical,
based on the content of existing information and scientific
achievements of the research.

Discussion of Results & Conclusions

The studies showed that Khayyam was educated in a scientific and fast-
paced era that both influenced his personality and gave direction to his
poetry and rubaiyat. Preliminary studies showed that although the
translation of Khayyam's works in the West increased the fame of a
poet like him, his personality as a mathematician and philosopher
remained in a halo of ambiguity. The studies indicate that Khayyam's
Rubaiyat have an appropriate rhythm that both directs the content,
increases the scope of imagination, and pleasantly affects the
intellectual space of the readers. Khayyam's mastery of geometry,
which is a legacy of mathematics and astronomy, expanded the circle
of his concepts, overshadowed the nature of rubaiyat , and extended
the rhythms of Rubaiyat to social dimensions. Based on these rubaiyat,
we can understand Khayyam's personality as a philosopher. Social
pains and a carefree strategy in the face of the misfortunes of his era
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can be a sign of Khayyam's wisdom in finding a sure way to overcome
spiritual crises, both personal and social. Studies have shown that
Khayyam's ability to draw meaningful words in enriching the rubaiyat
returned to his scientific form, and Khayyam's effort to enrich the
metaphorical concepts of the rubaiyat was in linking the sciences of
mathematics, astronomy, geometry, and literature, and finally creating
melodious rubaiyat
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