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ABSTRACT 
 
 This article discusses al-Khawarizmi as a leading contributor to indigenization of science in the Islamic 
civilization. The purpose is to evaluate the extent of his contribution in the context of indigenization of science. 
This research uses the method of content analysis of selected sources. Research outcome shows that al-
Khawarizmi clearly made his own contributions as a leading figure to indigenization of science in the Islamic 
civilization. This is proven in his contributions in redigging old scientific heritage and producing original works. 
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Introduction 
 
 Knowledge had developed rapidly very early giving birth to prominent scholars in the Muslim world. A 
variety of factors were associated with the cause for the brilliance of the past Muslims, specifically in 
developing knowledge, particularly in the fields of science and technology. Islam’s attitude in encouraging 
intellectualism is one of the important factors which prompted quality development in knowledge, particularly 
of science and technology. Thus, there were no barriers to knowledge in the Islamic civilization to research and 
examine the achievements of civilizations of other Muslim communities in the whole of the empire. The 
brilliant achievements of Muslims could be perceived in every aspect of life especially in the field of 
knowledge.  
 Muslims who understand and appreciate the true concept of knowledge are the founders of scientific 
experimental or empirical method in modern knowledge. Muslim experts had contributed vastly to the 
development of science. Historical records show that the golden age of Islamic civilization itself built a 
scientific tradition which became one of  the main factors leading to the birth and growth of modern science in 
Europe. Islamic science achieved excellent success in all scientific fields including astronomy, biology and 
chemistry. 
 The excellence of science and technology in the Islamic civilization, was aided by one of the great and 
famous figures, particularly in the field of mathematics as well as geography and astronomy. This article focuses 
on the stature and contributions of al-Khawarizmi, specifically as a leading figure, to the indigenization of 
science in Islamic civilization.  
 
Al-Khawarizmi: Brief Biography: 
 
 Al-Khawarizmi was a leading figure who contributed greatly to intellectual advancement in the Muslim 
world. His real name was Muhammad Ibn Musa. According to Kitab Da’irat al-Ma’arif al-Islamiyyah he was 
known as Abu Abdullah Muhammad Ibn Musa al-Khawarizmi (Mahdi, 1988). However, according to the 
Encyclopaedia of Islam, his name was Muhammad Ibn Musa al-Khawarizmi (Selin, 1997). Further, according to 
Kitab Turath al-‘Arab fi al-Riyadiyyat wa al-Falak (Tuqan, 1954) he was known by the name Abu Muhammad 
Ibn Musa Ibn Syakir.  
 Although he was given different names, he was called and recognized by the same name, al-Khawarizmi. 
This title refers to his birth-place, Khawarizm (Khiva), a town situated south of Lake Aral in Turkestan. In 
addition, he was also called al-Majusi, signifying that he was a strong supporter of Zoroastrianism, the ancient 
religion of his forefathers. Besides that, he was also called al-Qutrubulli, an area situated between the Tigris and 
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Eupharates Rivers, not far from Baghdad City (Houtsma, 1987). Among the Westerners, especially in Europe, 
al-Kawarizmi was better known as Agoarismi or Algorism (al-Daffa’, 1988). 
 
Al-Khawarizmi: His Eminence And Exceptionality: 
   
 Al-Khawarizmi played an important role in the expansion of knowledge and greatly contributed to the field 
of mathematics. He was given the responsibility as the Head of Astronomy Research Bureau at Bayt al-Hikmah 
(House of Wisdom). He spent a lot of time in his duties here as researcher and translator of books in various 
languages from various countries into Arabic. In addition, he was also head of a delegation to Afghanistan for 
research purposes. Thus, he met and mingled with various European communities while carrying out his duties 
related to research. Tuqan (1954) states that al-Khawarizmi had exceptional intelligence in the field of 
mathematics.  
 
The Demise Of Al-Khawarizmi: 
 
 Al-Khawarizmi lived in the 9th Century AD. The dates of his birth and death could not be determined, 
however, Western historians have given their opinions on the matter, such as H.Suter who states that the date of 
death was between 220-230 H / 835-844 AD. According to Nallino, his date of death would be after 232 H/ 846 
AD (Houtsma, 1987). This is based on records which explained that when the ninth Abbasid Caliph al-Wathiq 
fell ill, he had requested al-Khawarizmi and other intellectuals to tell him what could happen if he were to die. 
Later when Caliph al-Wathiq passed away, al-Khawarizmi continued his efforts in translation. Thus, al-
Khawarizmi was still alive then until he himself passed away, that is after Caliph al-Wathiq’s rule or more 
precisely, during the rule of Caliph al-Mutawakkil in the years 232-247 H /847-861 AD (Mahdi, 1988).  
 
Al-Khawarizmi’s Contribution To The Indigenization Of Science: 
   
 As a renowned figure, al-Khawarizmi contributed greatly to the advancement of science and technology in 
the Islamic civilization, particularly relating to the redigging of old scientific heritage and producing original 
work in his areas of expertise. His contribution, when examined, shows that he was a leading figure in the 
process of indigenization of science in the Islamic civilization. Among the elements in the indigenization of 
science were the redigging of old scientific treasure and producing original works which was the peak of this 
process. 
 
Redigging Of Old Scientific Heritage: 
 
 The article by Roziah, Mohd Jailani and Wan Kamal (2011) entitled The Re-Digging of Old Scientific 
Heritage in Islamic Civilization published in the Australian Journal of Basic and Applied Sciences has detailed 
this aspect. According to them, al-Khawarizmi re-dug Euclid’s work entitled Elements. According to Shaharir 
and Abdul Latif (1987) al-Khawarizmi found Euclid’s mathematical concept was based on numbers and 
deductive methods. This means that the whole operation was based on or related to numbers. This discovery had 
sparked an inspiration in him to introduce the new concept of algebra in the field of mathematics. Algebra is a 
mathematical concept which is unconstrained by numbers. This concept is stated in detail in his famous work 
entitled Kitab al-Jabr wa al-Muqabalah. al-Khawarizmi’s work on algebra cannot be regarded as a small 
discovery, for without it the set theory, advanced geometry, calculus and so on would not be easily discovered 
or developed. In algebra, al-Khawarizmi’s mathematical thinking had shifted from seeking natural order to 
harmony and justice without neglecting the natural order, and from ideal mathematics to real mathematics. It 
means a shift from a symbol which is increasingly remote from its representation to reality which means resolve 
(Islamic inheritance), zakat (religious tax) and so on.  
 Another science heritage re-dug by al-Khawarizmi was Brahmasputasiddhanta written by Brahmagupta. 
This piece of work originated from India and was translated into Arabic and re-explored by several intellectuals 
in the Islamic civilization. The first intellectual who was responsible for redigging this work was Muhammad 
Ibn Ibrahim al-Fazari at the command of Caliph Abu Jacafar al-Mansur that it be translated into Arabic. 
According to Nallino (n.d.), on redigging, Muhammad Ibn Ibrahim al-Fazari discovered the method of 
calculating planetary movement as well as other activities related to astronomy.  Rashid and Morelon (1996) 
explained that as a result he wrote the treatise Zij al-Sindhind al-Kabir. This work contains the table to observe 
the movement of celestial objects. At that time, it became the main reference for aspects relating to astronomy. 
This situation continued into the rule of Caliph al-Ma’mun. Later, his reputation declined particularly when the 
process of translating and redigging of Ptolemy’s work on astronomy, Megale Syntaxize Mathematike/al-Majisti 
began. 



326 
Adv. in Nat. Appl. Sci., 6(3): 324-330, 2012 
 

 

 Redigging of this work was done a second time by al-Khawarizmi at the end of the 2H/8AD Century. It 
occurred when he was writing an abstract on its contents at the behest of Caliph al-Ma’mun (Ayyubi, 2006; 
Qasmi, 2006). The second redigging had a big impact on the advancement of mathematics of the Abbasid era, 
particularly in the area of arithmetics. According to Smith and Karpinski (2008) Brahmagupta’s work (d. 
44H/665AD), had availed a variety of useful information on the knowledge of Indians relating to spheres, 
planets, arithmetics and other branches of science. As a result of this redigging, the Indian numbering system 
(Hindi Numerals) and system of calculation (System of Reckoning) were discovered. Nasr (1976) explains that 
the first work by al-Khawarizmi based on the Indian numerals was Kitab al-Jamc wa al-Tafriq bi Hisab al-Hindi 
(Addition and Subtraction in Indian Arithmetic). 
 
Original Works: 
 
 Al-Khawarizmi had contributed his energy and skills in various fields of knowledge. He had inspired or 
founded various fields of knowledge and became well-known in the entire society including the society of 
Muslim countries, India and even Europe. His original works included the fields of mathematics, astronomy and 
geography. 
 
Matematics: 
 
 The field of mathematics can be confirmed as existent since the great ancient civilizations such as the 
civilizations of Egypt, Mesopotamia, Greece, China, India and others. These ancient civilizations were then 
adapted into the Islamic civilization to the extent that mathematics became a great field and many skilled and 
famous figures in mathematics were born. One of those figures was al-Khawarizmi who contributed greatly in 
introducing mathematics (Siti Asiah et al., 2011). Among his original ideas and contribution in mathematics are: 
i) Numeral system  
ii) Arithmetic and number theory  
iii) Algebra 
iv) Trigonometry 
v) Geometry 
 
i)  Numeral System: 
 
 Al-Khawarizmi (780-850AD) is regarded as the person responsible for the discovery of the numeral system 
in use today. The number system we inherit first appeared in al-Khawarizmi’s book in the year 820 AD entitled 
“Al- Kitab Fi Mukhtasar Fi Hisab Al-Jabr Wa al- Muqabalah” (Shaharir, 2000). 
 Abdel Salam Said found that the first book in Arabic containing the present number system we use today 
was written in the year in 874 AD, whereas the first Hindu book which contained the number system was 
written in the year 876 AD. Even if it is true that the Muslim number system originally came from India, al-
Khawarizmi should still be esteemed for his brilliance in modifying, designing and introducing the symbols 
systematically, particularly the number zero which still plays its role today (Shaharir 1985: 139). Al-
Khawarizmi also succeeded in introducing a consistent use of symbols and he was also responsible for 
introducing widespread usage of the symbols to as far as the Western world (Siti Asiah et al., 2011).   
 Western scholars are of the opinion that zero is one of the greatest mathematical invention or innovations in 
the world contributed by a Muslim scholar.  They know this number system through al-Khawarizmi’s book 
which was translated into Latin in the year 1120 AD entitled “De numero indorum”. 82 years later Fibonaci or 
otherwise known as Leornado Pisa wrote the book entitled “Liber abaci” the contents of which publicized to 
the Western world the merits of al-Khawarizmi’s number system (Shaharir, 1985). With this number system, 
Muslim scholars such as al-Khawarizmi had advanced mathematics to the level it is today. 
 
ii) Arithmetic And Number Theory: 
  
 Arithmetic is believed to have existed before written language. Its development was quite gradual and 
depended on the development of the number concept and number system. The number theory may be considered 
as high level arithmetic. It is undeniable that arithmetic is the basis of all mathematics, and its knowledge was 
widespread among common people (Shaharir, 1985). Shortly after Muslims had mastered Greek mathematics, 
knowledge advanced by leaps and bounds that Westerners later learnt mathematics from the Muslims.  
        Al-Khawarizmi’s influence in arithmetic was so strong such that his name was modified to “algorism” 
which is recognised as an area of knowledge known as arithmetic. As to his contribution, Smith and Karpinski 
as quoted by Shaharir (1985) characterize al-Khawarizmi as a great scholar of the Golden Age of Baghdad and 
only to him are world intellectuals greatly indebted for their present knowledge of algebra and arithmetic. 
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iii) Algebra: 
 
 Al-Khawarizmi is also known as the father of algebra through his contribution in introducing algebra to the 
field of arithmetic.  Briefly, algebra is an area in mathematics called equations. By the use of a symbol which 
represents a number, value or variable, many problems in calculation can be resolved. In practice, calculation 
problems in the Muslim society were resolved (Al-Daffa’, 1988). A form of calculation which uses a certain 
symbol is also called algebra in modern mathematics. 
 Algebra was first introduced by al-Khawarizmi through his book entitled “al-Jabr wa al-Muqabalah” in the 
10th Century AD (Shaharir, 1985). The idea appeared from his discussion with Caliph al-Ma’mun who was 
surprised that the legacy of earlier civilizations in mathematics was too complicated and could not be utilized in 
everyday affairs such as sale and purchase, land survey and distribution of  inheritance. Thus, al-Khawarizmi 
studied and finally invented new methods (Abdul Razaq, 1987). 
 The book which introduced the principles of algebra was translated into Latin in the 12th Century AD and 
used as reference in European universities until the 16th Century AD.  
 Al-Khawarizmi is regarded as the inventor of new areas of knowledge which had never been invented by 
mathematicians before him. In his book, new terms were introduced and are still in use today, such as variable 
(x), square of variable (x2) and constant (c). His book also contains chapters which cover various topics: 
i) Operations of multiplication, addition, subtraction and division 
ii) Equations  
iii) Survey 
iv) Problems in sale and purchase and commercial transactions 
v) Division/Distribution of currency 
vi) Weights and Measures  
vii) Measurement of a flat plane 
viii) Surface area of circle and triangle 
ix) Volume of pyramid and cone  
x) Wills and inheritance property distribution (al-Daffa’, 1988). 
 
 Al-Khawarizmi also wrote another book related to algebra specifically to solve practical problems faced by 
the Muslim ummah. It involved calculation in inheritance property distribution and commercial transactions. 
Although these problems have their resolutions guidelined as contained in al-Quran and Hadith, the knowledge 
introduced helped to implement these guidelines where the calculation was difficult and complicated and not 
explained in both sources.  This book is entitled “al-Kitab al-Mukhtasar fi Hisab al-Jabr wa al-Muqabalah” 
and it discusses the importance and application of algebra in daily affairs (Siti Asiah et al., 2011). 
  
iv) Trigonometry: 
 
 The word trigonometry has been in use in English since the 16th Century AD and comes from the Greek 
word, trigonometria which means measurement of three angles. After Muslim scholars had mastered Greek and 
Hindu trigonometry, they developed this knowledge to the level we know today. They used algebra to advance 
trigonometry, unlike the earlier scholars who used only geometry. Muslim scholars used the term jib to refer to 
half crosss-section. Al-Khawarizmi was the first person to introduce the theory of jib (sine), tajjib (cosine), dhill 
(cotangent) and tadhill (tangent). He also made the tables for these trigonometrical functions (Shaharir, 1985).  
 Caliph al-Ma’mun had built an observatory to observe the stars in Baghdad and another one in Tadmor 
plain. Due to his patronage and support, al-Khwarizmi conducted various types of astronomical observations. 
Tables on planetary movements were compiled, inclination of the ecliptic was identified and measurement of 
geodesics was carefully done. Al-Khawarizmi was one of the first to compute astronomical and trigonometry 
tables. Among his works in trigonometry were hundreds of tables for sine and cosine values (al-Daffa’, 1988). 
   
v) Geometry: 
 
 Geometry originates from the Greek word “geo”, meaning earth and “metre” means measurement. 
Geometry is a science which studies the relations between magnitude and properties of space (Shaharir, 1985). 
According to Florian Cajori, al-Khawarizmi’s algebra also contains some ideas on geometry. He not only gave 
theorems on equilateral triangles being isosceles triangles but also on the area of triangle, parallelogram and 
circle. In his book entitled Algebra al-Khawarizmi, there is one chapter on measurement in geometry, called Bab 
al-Misaha (chapter on measurement of area). 
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Astronomy: 
 
 Early 3rd H / 9th AD Century was full of excellent astronomical activities. During the rule of Caliph al-
Ma’mun there was much translation of Greek astronomy books and tables. Early in this century witnessed al-
Khawarizmi as one of most outstanding figures. Among his legacy are the astronomical tables which were 
regarded as important in addition to ingenuous works on mathematics unsurpassed (Abd. Rahman, 1989). His 
ideas and contribution in astronomy were produced in the form of two treatises while working in the palace 
library. The first treatise is an instrument from marble called “ruhkamat” used to determine the 5 times of daily 
prayers based on the shadow of something in the circle, from sunrise to sunset. Another treatise was a kind of 
astronomical measuring instrument called astrolabe. Both of these treatises were translated into Latin and later 
studied by the Westerners (Shaharir, 2000). 
 As a result of Muslim scholars’ activities, astronomy developed rapidly. According to Khairunnisa et al., 
(2011), the early astronomical activities were carried out in astronomers’ homes, on hill-tops and the minarets of 
mosques. The first Muslim observatory was‘Shamasiyah’ which began to be built by Abbasid Caliph al-
Ma’mun in Baghdad in the year  213 H/828 AD and al-Khawarizmi was the first person responsible as  Head of 
the Observatory.  Known as ‘Sahib al-Zij’ or ‘Master of Astronomical Tables’ he invented the first calendar 
entitled ‘Zij al-Sindhind’ and prepared an astronomical table which was later improved by Maslamah. 
 Astronomy also involves calculation. It depends on algebra which was also introduced by al-Khawarizmi. A 
navigational instrument called quadrant which was used to measure angles and latitude, as well as astrolabe to 
measure time, height of mountains and depth of a well also involved algebra (Abdul Razaq, 1987).  
 
Geography: 
 
 During the rule of Caliph al-Ma’mun in Baghdad, scientific knowledge including geography developed 
rapidly. The Caliph sent an expedition to study new places and territories. And he also commanded a group of 
scholars comprising of 70 people with expertise in various fields such as astronomy, geography and 
mathematics with a view to produce a comprehensive and perfect world map (Nurliyana et. al., 2011).  
 One of the scholars involved in this project was al-Khawarizmi.  He listed the latitudes and longitudes for 
545 cities together with mountainous areas, islands, oceans and seas, and other features (Nurliyana et. al., 2011). 
Al-Khawarizmi also wrote a geography book entitled “al-Rub’ al-Ma’mur” or “Surat al-Ard wa ma fi ha min 
al-mudun, wa al-jibal wa al-Jaza’ir wa al-Anhar” which contained all the knowledge he knew from Greek 
scholars. This book was written while researching on the position of the earth and its surface area, measuring the 
latitude and longitude more accurately during his duties at the observatory in Baghdad. This book was complete 
with astronomical charts which showed the movement of the stars in the sky (Shaharir, 1985).  
 Al-Khawarizmi’s contribution to geography was just as brilliant. He not only reviewed Ptolemy’s views on 
geography but also corrected them including drawing a world map. This map shows the progress achieved by 
mankind in the first quarter of the Century 3rd H/ 9th AD. The invention of this map was aided by cartographic 
instruments which had long existed such as stereographic projection grid, cartographic measurement and 
stereographic drawing for hills (Nurliyana et. al, 2011). Al-Khawarizmi was the first scientist to draw a world 
map in the year 830 AD, 10 years before he died. His other works included original works related to time 
measurement, an instrument which showed time by the shadow of the sun and study of the stars (Roziah and 
Noorsafuan, 2009).  
 
Al-Khawarizmi’s Works: 
 
 Al-Khawarizmi was greatly involved in various fields of knowledge which brought intellectual 
development during his time. Through his creativity, he produced many works. According to Farukh (1984) 
there are 11 known works, among them are as follows: 
1) Kitab al-Zij al-Sind 
2) Kitab al-Rukhamah 
3) Kitab al-‘Amal bi al-Asturlab 
4) Kitab al-Mukhtasar Fi Hisab al-Jabr Wa al-Muqabalah 
5) Kitab al-Jam’ wa Tafriq 
6) Kitab al-Jabr wa al-Muqabalah 
7) Kitab Surat al-Ard 
8) Kitab Rasm al-Rub’ al-Ma’mur (min al-Ard) 
9) Kitab Taqwim al-Buldan 
10) Kitab Tarikh bi al-falsafah 
11) Kitab ‘Amal al-Asturlab. 
 



329 
Adv. in Nat. Appl. Sci., 6(3): 324-330, 2012 
 

 

Brief Description Of Al-Khawarizmi’s Works: 
 
 Al-Khawarizmi wrote books on various fields, specifically on mathematics and other fields, which have 
contributed greatly to the development of science in the Islamic civilization. Among his books which are 
important and still valuable as reference are: 
 
i) Kitab al-Zij al-Sind: 
  
 This book is said to be the best work in astronomy and was written in two volumes. It contains original 
tables particularly on activities in Indian society. The use of different types of tables for life’s necessities and to 
help in matters related to deities, size and how solar and lunar eclipses occur. This work was translated by 
Adelard from Bath into Latin and edited by H.Suter under the topic ‘Die Astronomichen Tafel des Muhammad 
Ibnu Musa al-Khawarizmi’. The English translation was by O.Neugebauer entitled ‘The Astronomical tables of 
al-Khawarizmi’. One of the chapters in the book discusses the ways of accurately determining the meridian or 
longitude of a planet, the forward and backward movement of a planet, and so on (Selin, 1997). 
 
ii) Kitab Surat al-Ard: 
  
 This is a geography book which touches on longitudes and latitudes on a map relating to the coordinates of 
a city, mountain, sea, coast, terrain conditions of the earth’s surface, climate and so on. Seventy qualified 
experts were selected to serve under al-Khawarizmi’s supervision to study new discoveries in this field. In 
addition, al-Khawarizmi made reference to the view initiated by Ptolemy. The efforts of this team enabled them 
to introduce the first world map in the year 830 AD. Al-Khawarizmi was also the pioneer in writing on 
geography, its theoretical aspects and practice. Thabit ibn Qurrah had translated Ptolemy’s works regarding 
places on earth based on longitude and latitude. Based on these translated books, al-Khawarizmi later re-
compiled books whereby this particular book became a territory atlas of the Islamic dominion. This work 
became the guide and motivation for later scholars to produce geography books. One of these later scholars who 
utilised this book was al-Mas’udi who lived in the first half of the century 4 H/ 10 AD  (S.Salahudin, 2006). 
 
iii) Kitab al-‘Amal bi al-Asturlab and Kitab ‘Amal al-Asturlab: 
  
 Several parts from this book were translated into Latin in early 12 Century. All of al-Khawarizmi’s legacies 
are regarded as important astronomical tables. During the rule of Caliph al-Ma’mun, he had set up two teams 
comprising of competent engineers to accurately measure the earth’s circumference. Among them were Ali Ibn 
Isa and Ali al-Buhturi. Based on the expertise available, al-Khawarizmi was finally able to produce a calendar 
(taqwim) based on a compromise of Indian, Persian and Greek streams (al-Daffa’, 1988).  
 
iv) Kitab al-Mukhtasar Fi Hisab al-Jabr Wa al-Muqabalah: 
  
 Sarton (1975) gives his view on the importance of this work as the best contribution of al-Khawarizmi and 
the beginning of the influence of algebra on the Europeans. It consists of four chapters. Chapter one explains the 
basics of algebra (al-Jabr), the second chapter presents forms of calculation. Next, chapter three covers the basic 
total of shapes found on earth. Finally, chapter four is the longest and focuses on the methods of algebra. This 
chapter discusses on the problem in distribution of wills and inheritance property according to Islamic law. In 
medieval centuries, the first and second chapters were translated into Latin by Ibn Abi Usaybi’ah, although 
editing and publishing were done by Maslamah al-Majriti. 
 
v) Kitab al-Jabr wa al-Muqabalah: 
 
 One of al-Khawarizmi’s works related to mathematics is al-Jabr wa al-Muqabalah. It was published by Dar 
al-Katib al-‘Arabi li al-Tiba’ah wa al-Nashr, in Cairo in the year 1937 (first print) and 1998 (third print). This 
book was commented upon by Dr. ‘Ali Mushrafah and Dr. Muhammad Nursi Ahmad. This book is a summary 
of a thicker book. The purpose of writing this book was to simplify and to make it as a reference so that it could 
be understood by the general public for daily affairs. It was written with the encouragement of Caliph al-
Ma’mun (Roziah and Noorsafuan, 2009). This work by al-Khawarizmi discusses topics of algebra which help 
the general public in dealing with affairs of distribution of property in inheritance (faraid) and wills (wasiat) as 
well as commerce, and explaining the terms used in the discipline of algebra such as square root, quadratic 
equations, and so on (Abdul Razaq, 1987).  
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Conclusion: 
 
 Al-Khawarizmi was one of the leading and eminent scholars in various fields of knowledge, particularly in 
mathematics, astronomy and geography.  His contribution as discussed above was in two areas, efforts in 
redigging old scientific heritage from other civilizations and producing original works in the fields of his 
expertise. As these are two important elements in the indigenisation of science, al-Khawarizmi had, in fact, 
indirectly  played the role as a leading figure in the indigenisation of science. 
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