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ABSTRACT:

The Golden Age of Islam saw unprecedented advances across diverse fields

led by eminent Muslimintellectualsand scientists. This paper examines the seminal contributions
of thirteen prominent Muslim scholars from the 8th to 15th centuries CE who played pioneering
roles in history, geography, mathematics, astronomy, optics, medicine, engineering, and other
domains. Their groundbreaking work formed the foundations of modern disciplines while

stimulating further growth of knowledge globally.
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Introduction

Theriseof thelslamiccivilization witnessed
a blooming of intellectual activity centered
around major cities such as Baghdad, Cairo,
and Cordoba which attracted scholars from
diverse lands. Generous rulers established
ingtitutions like the House of Wisdom that
nurtured research. This paper outlines major
contributions of select scholars that shaped the
intellectual landscape of their times. (Muna,
1980)

Scholars and Their Contributions

Muhammad ibn M0sa al-Khwarizmi
(780-850 CE) was a Persian scholar from
Khwarazm who produced influential works in
mathematics, astronomy and geography.
Around 820 e.n. he was appointed astronomer
and head of thelibrary of the House of Wisdom
in Baghdad. In Geography, he revised and
corrected Ptolemy's point of view and produced
thefirst known map of theworldin830 AD. He
worked on measuring the volume and
circumference of the earth and contributed to
works related to clocks, sunlight and astrolab.
Hisbook entitled "al-Kitab al-Mukhtaar fT isab
a-Jabr wal-Mugabalah™ was trandated into
Latin (Compendium of Comprehension and
Balancing) in the 12th Century and was the
most important treatise on algebrain Europefor
the next 400 years. (Neubauer, Ehrig-Eggert, &
Sezgin, 2006).

Abu al-Qasim Abbas ibn Firnas ibn
Wirdas al-Takurini (810-887 CE) was an
Andalusian scholar, known as inventor,
astronomer, physician, chemist, engineer,
musician and poet. Inthe 9" century, Abbasibn
Firnas designed a winged device, roughly
resembling abird'ssuit. In hismost famoustria
near Cordoba, Spain, Firnas flew up for afew
moments before falling to the ground and
partially breaking hisback. Ibn Firnashas made
various contributions to astronomy and
engineering. He built adevicethat indicated the
motion of the planets and starsin the Universe.
He was very interested in mechanical devices
(designed awater clock) and especially crystals,
which led him to melt the sand in the glass and
create Andalusian drinking glasses. Inaddition,
I bn Firnascame up with aprocedure for making
colorless glass and made magnifying lensesfor
reading, known as reading stones.(Jamsari et
al., 2013)

Abd Bakr Muhammad ibn Zakariyya(
al-Razi (865-925 CE) was a Persian scholar,
being known as a philosopher, philosopher and
alchemigt, considered one of themost important
figuresinthehistory of medicine. Hea so wrote
onlogic, astronomy and grammar. Al-Razi has
made fundamental and enduring contributions
invariousfields, which he hasrecorded in over
200 manuscripts, and he is especidly
remembered for hismany advancesin medicine
through his observations and discoveries. An
early supporter of experimental medicine, he
became a successful physician and served as
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chief physician of the hospitalsin Baghdad and
Ray. As a professor of medicine, he has
attracted students from all walks of life and
interests and is said to be compassionate and
devoted to serving his patients, whether rich or
poor. According to the Encyclopaedia
Britannica (1911), he was one of thefirst to use
the theory of humor to distinguish one
contagious disease from another and to write a
pioneering book on smallpox and measles,
providing a clinical picture of the disease. He
was also the first to divide chemicals into
groups caled minerals, plants and animals.
(Amr & Tbakhi, 2007)

Throughtrandation, al-Razi'smedica works
and ideas became known among medieval
European practitioners and profoundly
influenced medical educationintheLatin West.
Some volumes of his treatise entitled
Al-Mansuri, namely "On Surgery” and "A
General Book of Therapy," have become part of
themedical curriculuminWestern universities.
Edward Granville Browne considers him
"probably the greatest and most original of all
Muslim doctors and one of the most prolific as
an author.” In addition, he has been described
as the father of pediatrics and a pioneer of
obstetrics and ophthalmol ogy. For example, he
was the first to recognize the reaction of the
pupil of the eyeto light. (Al-Ghazal, 2003)

Abl Bakr Al-Razi was the one who chose
the location along the Tigris River for the
construction of Al-Adudi Hospital in Baghdad,
completed in 981 with the financial support of
the then leader of Baghdad. According to
Nowsheravi, A. R. (1983), a-Razi established
the location by "hanging a piece of meat in
several places for several days and deciding in
favor of the place where the meat was found to
be least infected.” At its inception, Al-Adudi
Hospital had twenty-five staff members,
specidizing in fields ranging from optics to
surgery. In addition to these specidists,
Al-Adudi Hospital also served as a teaching
hospital for new doctors. The Al-Adudi
Hospital wasdestroyed in 1258 by the Mongols
led by Hulagu Inn during the siege of Baghdad.
(Mohamed, Daud, & Ab Rahman, 2015)

Ab al-Hasan )AlT ibn al-Husayn ibn JAlT
al-M asludT (896-956 CE) was a scholar from
Baghdad, being known as a historian,

geographer and traveler. He is sometimes
referred to asthe "Herodotus of the Arabs" asa
prolific author, with over twenty works in
theology, history (Islamic and universal),
geography, natural sciencesand philosophy. His
famous treatise (over 30 volumes) MurQj
al-Dhahab wa-Maadin al-Jawhar, combines
universal history with scientific geography,
social commentary and biography, later being
published in English in a series of severa
volumes under the name The Meadows of Gold
and Mines of Gems. (Savant, 2014)

Abl al-Wafa al-Blzhjani (940-998 CE)
was a Persian scholar, known as a
mathematician and astronomer. Whileworking
in Baghdad, he made important innovations in
spherical trigonometry, and hiswork inthefield
of arithmetic for business people contains the
first instance of the use of negative numbersin
amedieval Islamic text. Aba al-Wafa( is also
credited with compiling tables of sinuses and
tangents at 15 ‘intervals and introducing secant
and cosecant functions. He also studied the
relationships between the six trigonometric
lines associated with an arc. Histreatise, Kitab
a-Majis T (Almagest), was widely read by
medieval Arab astronomers in the centuries
after his death. Hiswork covers many topicsin
the field of plane and spherical trigonometry,
planetary theory and solutions to determine the
direction of Qibla. (Hashemipour, 2007)

Abl al-Qasm Khalaf ibn al-'Abbas
al-Zahraw al-Ansari (936-1013 CE) was a
Muslim Arab physician, surgeon and chemist
who lived in Al-Andalus. Considered the
greatest surgeon of the Middle Ages, he was
described asthe father of surgery. Al-ZahrawT's
main work is Kitab al-Tasrif, an encyclopedia
of thirty volumes of medical practices. The
surgery chapter (a 1500-page illustrated
encyclopedia) of this paper was later translated
(around year 1000) into Latin, gaining
popularity and becoming the standard textbook
in Europe for the next five hundred years.
Among his many inventions, al-Zahrawt
discovered the use of cat gut dissolution to
stitch wounds - before a second surgery was
performed to remove the sutures. He also
performed the first caesarean section and
created the first pair of forceps. Al-Zahrawi's
pioneering contributionsto surgical procedures
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and instruments have had an enormous impact
in the East and West to the modern era, where
some of his discoveries are dtill applied in
medicine to this day. He was the first doctor to
identify the hereditary nature of hemophiliaand
described an abdominal pregnancy, asubtype of
ectopic pregnancy that in those dayswas afatal
condition. (Cambra, 2017; Chavoushi et al.,
2012)

Ibn Sina (980-1037 CE) was a Persian
scholar who is considered one of the most
important doctors, astronomers, thinkers and
writersof thelslamic Golden Ageand thefather
of early modern medicine. Sgjjad H. Rizvi
called Ibn Sina "probably the most influential
philosopher of the premodern age." He was a
traveling philosopher influenced by Greek
Aristotelian philosophy. Of the 450 papersheis
believed to have written, about 240 have
survived, of which 150 on philosophy and 40 on
medicine. His best-known works are The Book
of Heaing, a philosophical and scientific
encyclopedia, and the Canon of Medicine, a
medical encyclopedia (containing over 1
million words) that became a standard medical
textinmany medieval universitiesand remained
in use for a long time. about 500 years, until
1650. In addition to philosophy and medicine,
Ibn Sinds portfolio includes writings on
astronomy, alchemy, geography and geology,
psychology, Islamic theology, logic,
mathematics, physics, and poetry.
(Hosseinzadeh & Nassiri Adl, 2013; Masic,
2012)

Abu )AIT al-Hasan ibn al-Hasan ibn
al-Haytham (965-1040 CE) wasascholar from
Basra, being known as a mathematician,
astronomer and physicist, having contributions
in philosophy, theology and medicine.
Nicknamed the "father of modern optics’, he
made significant contributionsto the principles
of opticsand visual perceptioninparticular. His
most influential work is Kitab a-Mana ir (The
Book of Optics), written between 1011 and
1021, which survived in a Latin edition. 1bn
al-Haytham was thefirst to explain that people
see objectsreflecting light reflecting from them
and entering the eye, rejecting the theories of
Euclid and Ptolemy that light was emitted by
the eye itself. He was the first to show that
vision occursinthe brain rather than in the eye,

while discovering the “camera obscura”
phenomenon, which explains how the eye sees
images in an upright position due to the
connection between the optic nerve and the
brain. (Smith, 1992; Tbhakhi & Amr, 2007)

Abu Rayhan Muhammad ibn Ahmad
al-Biruni (973-1050 CE) was an lranian
scholar and scholar of the Islamic Golden Age.
He was called "the founder of Indology"”, "the
father of comparative religion”, "the father of
modern geodesy" and the first anthropologist.
Al-Biruni had extensive knowledge of physics,
mathematics, astronomy, and the natura
sciences, and also distinguished himself as a
historian, chronologist, and linguist. He studied
almost all the sciences of hisday and wasrichly
rewarded for histirelessresearchinmany fields
of knowledge. Royalty and other powerful
elements of the society funded Al-Biruni's
research and looked for him with specific
projects in mind. Influentiad in himself,
Al-Biruni was himself influenced by scholarsof
other nations, such as the Greeks, from whom
he drew inspiration when he turned to the study
of philosophy. A talented linguist, hewasfluent
in Persian, Arabic, Sanskrit, and also knew
Greek, Hebrew, and Syriac. In 1017 hetraveled
to the Indian subcontinent and wrote a treatise
on Indian culture entitted Tarikh a-Hind
(History of India), after exploring the Hindu
faith in India. Al-Biruni is aso known as the
one who measured the distances of many stars
and planets on Earth. He also discovered the
magnitude of the circumference of the earth.
(Mahmood, 2006; Scheppler, 2006)

Abi I-Walid Muhammad I bn (A mad Ibn
Rusd (1126-1198 CE), known as Ibn Rushd,
wasan Andalusian scholar and jurist who wrote
on many subjects, including philosophy,
theology, medicine, astronomy, physics,
psychology, mathematics, jurisprudence, and
Islamiclaw and linguistics. Author of morethan
100 books and treatises, his philosophical
works include numerous commentaries on
Aristotle, for whom he was known in the
Western world as the Commentator and Father
of Rationalism. Ibn Rushd was & so the chief
judge and court physician for the Almohad
Caliphate. (Thakhi & Amr, 2008)

Ibn Rushd was a strong supporter of
Aristotelianism; he tried to restore what he
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considered to be the original teachings of
Aristotle and opposed the neoplatonic
tendencies of earlier Muslim thinkers such as
Al-Farabi and Avicenna. He also defended the
pursuit of philosophy against critics of Ashari
theologians such as Al-Ghazali. Averroes
argued that philosophy was allowed in Islam
and even mandatory among certain elites. Ibn
Rushd a so argued that the scriptural text should
be interpreted alegoricaly if it seems to
contradict the conclusions reached by reason
and philosophy. In Islamic jurisprudence, he
wroteBidayat al-M ujtahid about thedifferences
between Islamic law schools and the principles
that caused the differences between them. In
medicine, Ibn Rushd proposed a new theory of
stroke, described the signs and symptoms of
Parkinson's disease for the first time, and may
have been the first to identify the retina as the
part of the eye responsible for detecting light.
His medical book Al-Kulliyat fi a-Tibb,
trandated into L atin and known as Colliget, has
become a textbook in Europe for centuries.
(Firdoose C S, 2020)

Hislegacy in the Islamic world was modest
for geographical and intellectual reasons. Inthe
West, Ibn Rushd was known for his extensive
commentarieson Aristotle, many of whichwere
trandated into Latin and Hebrew. The
trandations of his work aroused Western
European interest in Aristotle and Greek
thinkers, a field of study that was largely
abandoned after the fall of the Roman Empire.
His thoughts sparked controversy in Latin
Christendom and sparked a philosophical
movement called Averroism based on his
writings. His unity of the intellect's thesis,
proposing that all men have the same intellect,
became one of the most well-known and
controversial Averroist doctrines in the West.
His works were condemned by the Catholic
Churchin 1270 and 1277. Although weakened
by the condemnationsand criticismsof Thomas
Aquinas, Latin Averroism continued to attract
followers until the 16th century. (Thakhi &
Amr, 2008; Ullah, Hussain, & Badshah, 2021)

Badi) az-Zaman Abu I-zzlzz ibn 1smalil
ibn ar-Razaz al-Jazar1 (1150-1206 CE) wasa
scholar from the Artugid Dynasty of Jazirain
Mesopotamia, who distinguished himself as a
scientist, inventor, mechanical engineer,

craftsman, artist and mathematician. Heis best
known for his 1206 writing Kitab fi marifat
a-hiyal a-handasiyya(TheBook of Knowledge
of Ingenious Mechanical Devices), inwhich he
described 50 mechanical devices (including the
elephant clock), alongwithinstructionsfor their
production and assembly. Al-Jazari has been
described as the "father” of modern robotics
and engineering. Many of the basics of modern
automation are based on hisresearch, including
the revolutionary crank connecting rod system.
By converting rotary motion to linear motion,
the crank allows heavy objectsto belifted with
relative ease. This technology, discovered by
a-Jazarn in the 12th century, has exploded
around the globe, leading to everything from
bicycles to internal combustion engines. (Hill,
2012; Nadarajan, 2019)

Ala-al-Din  Abu al-Hasan Ali ibn
Abi-Hazm (1210-1288 CE), known as lbn
al-Nafis, was a scholar from Damascus, whose
fields of activity included medicine, surgery,
physiology, anatomy, biology, studies Islamic
law, jurisprudenceand philosophy. Heisknown
to have been the first to describe the pulmonary
circulation of the blood. He explained how the
blood is pumped from the heart to the lungs,
where it absorbs oxygen, then travels back to
the heart and then releases oxygen from the
upper body. Ibn a-Nafiss work on right
(pulmonary) circulation predates William
Harvey'slater work (1628). Both theoriestry to
explain circulation. The 2nd century Greek
physician Galen's theory of the physiology of
the circulatory system remained unchallenged
until the works of Ibn a-Nafis, for whom the
latter was described as"thefather of circulatory
physiology." (Aloud, 2017)

As an early anatomist, Ibn al-Nafis also
performed several human dissectionsduring his
career, making several important discoveriesin
the fields of physiology and anatomy. In
addition to his famous discovery of pulmonary
circulation, he aso provided an early
perspective on coronary and capillary
circulation. He was also appointed chief
physician at Al-Naseri Hospital, founded by
Sultan Saladin. (Abdel-Halim, 2008)

Inadditionto medicine, Ibnal-Nafisstudied
jurisprudence, literature, and theology. He was
an expert in Shafi'i law school and an expert
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physician. The number of medical textbooks
written by Ibn al-Nafisis estimated at over 110
volumes. (Lakhtakia, 2014)

Abl Zayd 'Abd ar-Ra man ibn
Muhammad ibn Khaldin al- a rami
(1332-1406 CE), known as I bn Khaldun was
an Arab sociologist, philosopher and historian
who was described asthe forerunner founder of
the proto-disciplines that became
historiography, sociology, economics and
demographics. Georg Wilhelm Friedrich Hegel
and 19th-century European scholars widely
recognized the significance of his works and
regarded Ibn Khaldun as one of the greatest
philosophers of the Middle Ages. His
best-known book, Mugaddimah or Prolegomena
("Introduction™), which hewrote in six months,
according to his autobiography, influenced
Ottoman historians of the 17th and 19th
centuries, such asKétip Celebi, MustafaNaima
and Ahmed Cevdet Pasha, who used their
theories to anayze the rise and fall of the
Ottoman Empire. 1bn Khaldun interacted with
Tamerlane, the founder of the Timurid Empire.
(Dhaouadi, 1990; Khaldun, 2015)

Discussion

The Islamic Golden Age witnessed an
intellectual flourishing that advanced
knowledge in diverse fields. Generous rulers
established ingtitutions like the House of
Wisdom that nurtured research by attracting
prominent scholars from various lands. Major
cities such as Baghdad, Cairo, and Cordoba
emerged as centers of learning that witnessed
significant contributions by scientists,
physicians, mathematicians, astronomers, and
other scholars.

This period saw seminal advancesin
mathematics, such as Al-Khwarizmi's
foundational work in agebra and the
introduction of modern numerical system.
Scholars produced influential works on
astronomy, medicine, physics and engineering.
I bn al-Haytham made pioneering contributions
to optics and visua perception. Ibn Sina and
al-Razi's medical encyclopedias informed
European medicine for centuries. Al-Jazari
invented mechanical devices and automated
machines that shaped modern robotics.

Discoveries in anatomy, surgery and other
fieldsby scientistslike Ibn al-Nafis, al-Zahrawt
and Ibn Zuhr enriched the study of medicine.

Major developments also occurred in other
domains. By establishing institutionsto finance
and facilitate research, rulers enabled
interdisciplinary work represented by scholars
like al-Masudi and a-Biruni who authored
seminal treatises across diverse sciences. Ibn
Rushd defended intellectual inquiry and sought
to reconcile philosophy and religion,
influencing subsequent Western thought.
Theories on history and sociology were
advanced by thinkers such as Ibn Khaldun.

Acrossseveral centuries, scholars creatively
engaged with and built upon the classical Greek
tradition aswell as producing original research.
Their worksbecamefoundational acrossdiverse
fields while disseminating and advancing
knowledge in medicine, mathematics,
astronomy, technology and other sciences.
Universitiesand rulerscollaborated to cultivate
research through institutional support like the
House of Wisdom.

Overall, the intellectual dynamism of the
Idamic Golden Age was driven by an
environment which attracted prominent scholars
and funded diverse fields of inquiry. Major
citiesemerging ascentersof learning facilitated
interaction and exchange of ideas. While
individual scientists made seminal advances, it
was the broader intellectual culture and
institutional patronage that truly enabled the
period'sextraordinary intellectual achievements
which shaped the foundations of modern
science.

Conclusion

Thisstudy provided an overview of some of
the most prolific Muslim scholars who made
seminal contributions across multiple fields
during the Idamic Golden Age. Ther
groundbreaking work represented tipping points
that shaped entire disciplines for centuries.
However, more research is till warranted to
fully appreciate the scope of their impacts.

While the immediate legacy of individual
scholars lay in establishing foundational
theories, methods and texts within their
domains, their influence also propagated far
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beyond origina geographic and linguistic
boundaries. Future studies could further trace
knowledge transmission pathways through
tranglation movements, cultural exchanges and
migratory networksto map diffusion over space
and time.

Quantifying the prevalence and endurance
of citations to these pioneersin later historical
corporawould shed more light on their uptake
and assimilation into evolving intellectual
traditions. Comparing citations sourced within
and external to Islamic regions may reveal
asymmetries in recognition versus
appropriation.

Qualitative analyses of how transmitted
concepts and frameworks were preserved,
adapted or extended could deepen
understanding of the dynamic and interactive
nature of scientific progress. Viewing scientific
changes as ongoing multidisciplinary
conversations acknowledges myriad
contributors across continuous intellectual
landscapes.

References

The open dissemination of ideas through
ingtitutional patronage during the Caliphate
fostered cross-cultural fertilization. Y et certain
scholars like Ibn Sina and Ibn Rushd faced
opposition for reconciling faith with reason.
More contextualization is needed on how
political environments and theological debates
shaped scientific currents.

Lastly, case studies mapping the interplay
between advances in narrowly-defined fields
and broader sociocultural developments could
connect intellectual achievements to evolving
economic and administrative systems. Thismay
link scientificwatershedsmoredirectly torising
or waning complex societies.

In summary, while this work highlighted
Idam's Golden Age asahigh point, itsscholars
impacts reverberated far beyond through
dynamic interchanges. Future interdisciplinary
research incorporating technical scholarship
with social and political lenses can provide an
evenricher, nuanced understanding of enduring
Muslim intellectual heritage.

1. Abdel-Halim, R. E. (2008). Contributions of 1bn Al-Nafis (1210-1288 AD) to the progress of
medicine and urology. Saudi Med J, 29(1), 13-22.

2. Al-Ghazal, S. K. (2003). The valuable contributions of Al-Razi (Rhazes) in the history of
pharmacy during the middle ages. JISHIM, 2(9), 9-11.

3. Aloud, A. (2017). Ibn al-Nafisand the discovery of the pulmonary circulation. The Southwest
Respiratory Critical Care Chronicles, 5(17), 71-73.

4. Amr, S. S., & Tbakhi, A. (2007). Abu Bakr Muhammad Ibn Zakariya Al Razi (Rhazes):
Philosopher, Physician and Alchemist. Annals of Saudi medicine, 27(4), 305-307.

5. Cambra, L. M. A. (2017). Medieval Recipes for Treatment of Hair Contained in The Kitab
Al-Tasrif (Book of Medical Arrangement) of Abulcasis Al-Zahrawi (C. 936-C. 1013). Saudi
Journal of Medical and Pharmaceutical Sciences. doi:10.36348/5mps.2017.v03i05.007.

6. Chavoushi, S. H., Ghabili, K., Kazemi, A., Adanabadi, A., Babapour, S., Ahmedli, R., &
Golzari, S. E. (2012). Surgery for gynecomastia in the islamic golden age: Al-Tasrif of
Al-Zahrawi (936-1013 AD). International Scholarly Research Notices, 2012.

7. Dhaouadi, M. (1990). Ibn Khaldun: the founding father of eastern sociology. International

Sociology, 5(3), 319-335.

8. Firdoose C S, N. (2020). Eulogy to un-reported muslim scholars of human anatomy: A
reflective snippet by a maxillofacial surgeon. International Journal of Medicine and Health
Profession Research, 7, 109-117. doi:https://doi.org/10.36673/| IM HPR.2020.v07.i02.A23.

9. Hashemipour, B. (2007). Buzani: Aba al Wafa( Muhammad ibn Mu ammad ibn Yaya al
BlZani. Biographical Encyclopedia of Astronomers, 188-189.

10. Hill, P. (2012). The Book of Knowledge of Ingenious Mechanical Devices:(Kitab fi ma'rifat
al- iyal al-handasiyya): Springer Science & Business Media.



232

RAZVAN CARCIUMARU

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Hosseinzadeh, H., & Nassiri Adl, M. (2013). Avicenna's (Ibn Sina) the canon of medicine and
saffron (Crocus sativus): areview. Phytotherapy Research, 27(4), 475-483.

Jamsari, E. A., Nawi, M. A. M., Sulaiman, A., Sidik, R., Zaidi, Z., & Ashari, M. (2013). Ibn
Firnas and his contribution to the aviation technology of the world. Advances in Natural
Applied Sciences, 7(1), 74-78.

Khaldun, I. (2015). The mugaddimah: an introduction to history-abridged edition: Princeton
University Press.

Lakhtakia, R. (2014). Atrio of exemplarsof medieval |lamic medicine: Al-Razi, Avicennaand
Ibn Al-Nafis. Sultan Qaboos University Medical Journal, 14(4), e455.

Mahmood, S. (2006). Early Muslim Scholarship in Religionswissenschaft: The Works and
Contributions of Abu Rayhan Muhammad Ibn Ahmad Al-Biruni. [ Early Muslim Scholarship
in Religionswissenschaft: TheWorksand Contributionsof Abu Rayhan Muhammad | bn Ahmad
Al-Biruni, Kamar Oniah Kamaruzaman] . Iamic Studies, 45(2), 303-307.

Masic, |. (2012). Thousand-year anniversary of the historical book:“Kitab al-Qanun
fit-Tibb’’-The Canon of Medicine, written by Abdullahibn Sina. Journal of researchin medical
sciences: the official journal of Isfahan University of Medical Sciences, 17(11), 993.
Mohamed, N., Daud, H., & Ab Rahman, A. (2015). Wakaf penjagaan kesihatan: Kajian kes
di hospital wagaf an-nur: Healthcare Wagf: Case Study in Hospital Wagaf An-Nur. Jurnal
Syariah, 23(3), 401-434.

Muna, F. A. (1980). The Arab Executive and his Environment. In The Arab Executive (pp.
5-25): Springer.

Nadarajan, G. (2019). Islamic Automation A Reading of al-Jazari's, The Book of Knowledge
of Ingenious Mechanical Devices (1206).

Neubauer, E., Ehrig-Eggert, C., & Sezgin, F. (2006). al-Kitab al-mukhta ar fi isab al-Jabr
wa-l-mugabala by Muhammad | bn Musa al-Khwarizmi: Western trand ations and adaptations:
texts and studies.

Savant, S. (2014). Geneal ogy and Ethno-Genesisin al-Masludi’s Muruj al-dhahab. Geneal ogy
Knowledge in Muslim Societies: Understanding the Past, 115.

Scheppler, B. (2006). Al-Biruni: master astronomer and Muslim scholar of the eleventh
century: The Rosen Publishing Group, Inc.

Smith, J. D. (1992). The remarkable Ibn al-Haytham. The Mathematical Gazette, 76(475),
189-198.

Thbakhi, A., & Amr, S. S. (2007). Ibn Al-Haytham: father of modern optics. Annals of Saudi
medicine, 27(6), 464-467.

Thbakhi, A., & Amr, S. S. (2008). Ibn Rushd (Averroés): prince of science. Annals of Saudi
medicine, 28(2), 145-147.

Ullah, H., Hussain, Z., & Badshah, S. N. (2021). An overview about Abu Walid Mohammad
Ibn Rushd (Averroes) al-Hafeed (RA) and his thoughts. International Research Journal of
Arabic Idamic Studies, 1(1).



