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Some questions

• Why do we write numbers from right to left? i.e.
345   is  5 units, 4 tens and 3 hundreds

Why is this number not written as 543 (to follow the 
common Western convention of writing from left to common Western convention of writing from left to 
right)?

• What is the origin of the word ‘algebra’? Or 
‘algorithm’ , ‘cipher’ ?
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Classical Narrative about History of 
Mathematics (and Science)

• This history begins with the Greeks, skips a thousand 
years and continues with developments in the European 
Renaissance

• The primary contribution of Islamic science was the 
preservation of Greek science through translations into preservation of Greek science through translations into 
Arabic

• European Renaissance was an attempt to recapture 
Greek antiquity i.e. the Arabic manuscripts were 
translated into Latin so as to reclaim the original Greek 
heritage.

• Hence modern science and math is mainly Western in 
nature.
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Example

• Morris Kline’s  Mathematical Thought from 
Ancient to Modern Times, written in 1972
– Contains 1211 pages

– 12 pages on Mesopotamia

– 9 pages on Egypt

– 17 pages combined on Islamic and Indian 
Mathematics

– None on Chinese mathematics!
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Reality

• Greeks had predecessors! Egypt and 
Mesopotamia in particular

• Islamic science was not about preserving Greek 
science, but more about critiquing, rejecting and 
reconstructing whenever necessary – as any reconstructing whenever necessary – as any 
science is

• Renaissance scientists were looking for latest
science – which was to be found in the Islamic 
sources at the time.

• The contributions of Indian and Chinese cultures 
is also significant
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Power and Knowledge

• Historiography of scientific development has 
often had a hegemonic dimension

• It is strongly influenced by the dominant 
worldviews of society at large

• It is only recently that that serious attempt has • It is only recently that that serious attempt has 
been made to understand the contributions of 
non-Western cultures.
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Map of the Islamic World
9th Century



House of Wisdom, Baghdad

• Abbasid Caliph Al-Mansur (754-775 A.D.) had built a library called  
الحكمه بيت or House of Wisdom in Baghdad for translating works on 
mathematics, philosophy, medicine, astronomy, chemistry, 
geography, agriculture etc from many different cultures. 

• During this time the first paper mill was also founded in Baghdad 
(the first paper arrived from China, probably via the silk route) and 
this greatly facilitated the multiplication of books and libraries.
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• Under Caliph Al- Ma’mun (813-833) the focus shifted more to 
research and the House of Wisdom became a center of learning that 
attracted scholars from different parts of the world.

• The time period 700-1200 A.D. is regarded as the Golden Age of 
Islamic civilization and Baghdad was its intellectual center.

• Influential contributions made at other places across the Islamic 
world and after 13th century as well.



Influence of Islamic Science
Two examples

• Our number system and Algebra –
acknowledged by historians that Islamic 
mathematics made significant contribution. No 
direct connection with Greek mathematics

• Astronomy – little acknowledgment of the 
importance of Islamic contribution and the extent 
to which it influenced modern astronomy. Recent 
research sheds light on this.
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Can you add?

CCLI + DXXXVIII  
=DCCLXXXIX

(CXII )× (MMCXXXVII)=????

(CXII )  (MMCXXXVII)=????

This system was used in Europe for centuries. So 
how was it replaced and why?



Calculations were done using an Abacus
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Origins of the Hindu-Arabic (Decimal) 
System

• Exact origin unknown
• Widely believed to have originated in India
• Others believe the origin goes back to China 

and the rod numerals used there
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• Used in India during the time of the 
mathematician Bhaskara (520 A.D.)

• However, this system was incomplete and 
restricted to whole numbers only.



Development

• Fully developed by Muslim mathematicians in 
8th-10th century

• Al-Khwarizimi was the first to write a book about 
them
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them
– On the Calculations with Hindu Numerals (825 A.D.)

• Muslim mathematicians extended the system to 
decimal fractions. The first record appears in Al-
Uqlidisi’s book written in 952 A.D.



Al-Khwarizimi- The Father of Algebra

• Muhammad Ibn Musa al-Khwarizimi  
موسئالخوارزمى محمد

• Born in 780 A.D. in Kwarizim (now 
Khiva, Uzbekistan). He was a scholar 
at the House of Wisdom in Baghdad.

• He gave us Algebra. His book ‘Kitab 
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• He gave us Algebra. His book ‘Kitab 
al-jabr wal-muqabala’ الجبرولمقابله كتاب
(Book of Restoring and Balancing) 
was the starting point of algebra. 

• He was also an astronomer and a 
geographer and constructed a map of 
the known world
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Meanwhile, what was happening in Europe?

MMCCCXXVII x MMDDDCCXXX = ?????
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Transmission to Europe
• The Hindu-Arabic decimal system first appeared in Spain by 10th

century. Spain was ruled by Muslims at the time. 

• First Western book on the numerals written in 999 A.D. by Pope 
Sylvester II who had learnt them in Spain.

• The oldest date to appear in the new numerals is on a Sicilian coin 
during the reign of Norman king, Roger II. The date is 533 A.H.(1138 
A.D.) – a Muslim date – not surprising since the pursuit of 
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during the reign of Norman king, Roger II. The date is 533 A.H.(1138 
A.D.) – a Muslim date – not surprising since the pursuit of 
Arab/Muslim learning was encouraged by Roger II.

• Rest of Europe was introduced to the new numerals primarily by 
Fibonacci through his influential book Liber Abaci (The Book of 
Calculations) in 1202 A.D.

• Fibonacci had learnt the numerals from Arab merchants while 
traveling in North Africa



The Italian Bigollo

• Leonardo of Pisa, was born in 
Pisa around 1175

• The name Fibonacci was not 
used in his lifetime

• Father was a merchant who 
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• Father was a merchant who 
also held a diplomatic post in 
North Africa

• Fibonacci traveled widely in the 
region and learned much of his 
mathematics in Barbary (in 
today’s Algeria).



Resistance

• In 1299 city of Florence passed an ordinance prohibiting 
the use of the H-A system. 

• The numerals were used secretly. ‘Sifr’, the Arabic word 
for zero, came to mean a ‘secret code’ and eventually 
gave us the word ‘cipher’

• Even as late as the end of 15th century Mayor of 
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• Even as late as the end of 15th century Mayor of 
Frankfurt ordered his officials  to refrain from calculating 
with these numerals

• Charles XII of Sweden (1682-1718) tried in vain to ban 
the H-A system because he favored a base 64 system!

• Algorists won by about 1500 A.D. and the H-A system 
became prevalent in Europe



Abacists vs Algorists
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Nicolaus Copernicus

• Called the father of modern astronomy

• Born in present day Poland1473-1543 
CE

• Regarded to be the first one to propose 
a scientific heliocentric model for our 
universe.universe.

• In his seminal work – On the revolution 
of Celestial Spheres - he uses several 
key mathematical theorems and 
planetary models of Muslim 
astronomers like Tusi, Urdi and Ibn-
Shatir – even a diagram!

• No reference is made to these 
astronomers by Copernicus
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Nasir-u-Din Tusi دمحم بن دمحم بن الحسن الطوسی
(1201-1274)

• Born in in Tus, present day 
Iran

• An astronomer and 
mathematician of high caliber.

• Developed Tusi Couple – a 
method for transforming method for transforming 
circular motion into linear 
motion. It was developed as an 
alternative to the problematic 
equant of the Greeks 
developed by Ptolemy in 
Almagest.
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Tusi Couple
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Copernicus’ Use
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Whose Triangle is it?

• Used in India and the Islamic world as early as the 10th century
• Called Khayyam’s Triangle in Iran (Omer Khayyam 11th-12th 

century)
• Known as Yang Hui’s Triangle in China (Yang Hui, 13th century)
• Tartaglia’s Triangle in Italy (Nicolo Tartaglia 16th century)
• Yet known as Pascal’s Triangle in most of the Western world 

(Blaise Pascal, 17th century, French)
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One Possible Source

• Tusi Manuscript with 
Annotations by Postel

• Postel was a 
professor of math and professor of math and 
oriental languages at 
College de la France

• Contemporary of 
Copernicus
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