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ABSTRACT

This research studies the original Arabic versibileKhwarizmi's Al- Mukhtasar fi
HisEb Al-Jabr wa'l-MugEbaland explanations of his work on ArithmeK&Eb Al-
Jem wa'l TafrEq bi HisEb Al-Hindvhich is available only in Latin under the title o
Algoritmi de numero Indorunirhis work has used secondary sources in the tdrm
books, articles, and internet documentations. Tathadology employed in this study
is a qualitative analysis of the collected datae Phimary focus of the research has
been on Al-Khvarizmi's overall contribution to mathematical sciencesiolvh
eventually helped in the development of all brascbé mathematics in the West.
Although traditionally it has been known that algels an Arabic word and the use of
the Arabic numerals originated through these stydiestorians of mathematics have
discovered that Muslim knowledge of mathematicdlesges during the Medieval
Times contributed to a great extent to the Renacssan Europe. Al-Khwarizmt's
algebra is already included in contemporary edanaticurricula in universities and
secondary schools, therefore, Al-Kimemi's contribution to mathematics made him
number one amongst the most celebrated mathenmtiaiathe history of mankind.
This study relates the pre-Islamic origins of mathécs and its development as an
integral part during the Islamic civilization culnaiting with the creation of the
academy of science call®&hit Al-Hikmah This study concludes by highlighting the
essential principles Muslim should adapt to brittge gap that separated between the
Muslims’ civilizational legacy and the present stiic and technological
advancement of the West.
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CHAPTER ONE

INTRODUCTION

1.1INTRODUCTION

In the bookThe Making of HumanityRobert Briffault said,
Mathematics is the most momentous contribution i@t civilization to
the modern growth in which the decisive influenégstamic culture is
not traceable. Nowhere is it as clear and momerdsus the genesis of
that power which constitutes the permanent distiactorce of the

modern world, and the supreme source of its victoryatural science
and the scientific spirit.1

The most important contribution of Islamic matheicgtis in the area of
algebra. One of the earliest Islamic algebra tesds written in about 825 A. D. by
Al-Khwarizmi and was entitled\l-Mukhtasar fi Higb al-Jabr wa al-Mugéabalgthe
condensed book on the calculation of algebra aitignaetic). The other work by Al-
Khwarizmi on arithmetic is the oldest known Arabic book afcalation with Indian-
Arabic numeral$.This book has survived in a Latin translation thet original Arabic
version was lost. The translation was most likeipelin the 12 century by Adlere of
Bath (he was a medieval mathematician and nattigdgopher, and a crucial figure
in the development of early European thought. H&newn both for his original
works and translation of many important Greek angbfc scientific works of
astrology and mathematics). The Latin translatienuntitied, but is commonly

referred to by the first two words with which itasts: Dixi algorizmi (so said Al-

! Ropert Briffault, The Making of HumanitgLondon: George Allen & Unwin L T D. Ruskin Hous)
Museum Street W. C. |, 1919), 190.

2 Victor J. Katz,A History of Mathematics: An Introductiq@® edn.) (Chicago: Pearson Education,
Inc., 2009), 271.



Khw.lerizmi).3 However, the book entitledAl-Mukhtasar fi Higb Al-Jabr wa'l-
Mugéabala was more influential than his arithmetical workchese the book is
devoted to finding solutions to practical problemghich that were facing the
communities in those days. Such as matters of italnee, legacies, partition, shares,
lawsuits, and commerce, with over eight hundre@sasl-Khwarizmi took materials
previously developed by the Babylonians, combinedvith the classical Greek
heritage of geometry, and produced a new scienlbedcalgebra and developed it
further. He is the first mathematician who differated between algebra and
geometry, and he also presented graphic and gedoalesolutions of linear and
guadratic equations.

Al-Khwarizmt's contribution to algebra affected the development all
branches of mathematics positively. Al-Kimemi had two treatises on arithmetic and
algebra in the entire world. The works of Al-Kirizmi today are used in universities
and schools as regular courses in the subjecgebed. For example, in most parts of
the world today, the treatise on the arithmetiatibzed in teaching kindergarten and
primary students how they can write numbers instigke that Al-Khwarizmi invented,
and how they can use them for calculation. Moreotles treatise on arithmetic is
considered as the foundation of the modern teclgyolodustry and is known as
algorithms treatise. This word is derived from tieme of Al-Khwarizmi and this
derivation may soon be forgotten because academsi@ad scholars use this word
only as a reference to the arithmetical procesaddit{on, subtraction, division, and
multiplication) and description of arithmetic text.

The other treatiseAl-Mukhtasar fi Higb al-Jabr wa Al-Mugéabala(the

compendious on calculation by completion and batay)cdhas contents of the algebra

% “Ab@ "Abdallah Muhammad ibn Nsi Al-Khwarizmi,” Megagroup,<http://en.hamrohonim.net/ab-
abdallh-muammad-ibn-m




text. The first part of the book consists of a d&sion of the rules that Al-Khakizmi
used to solve different types of linear and quadmguations. These extracted rules
are considered fundamentals of the modern mathesna@nd are being taught in the
educational institutions of the contemporary worldbwever, it is important to realize
that the book was planned to be practical, and dlggbra was introduced to solve
problems of everyday life of his time.

Unfortunately, scholars and academicians faileadiequately acknowledge the
important role of Al-Khvirizmi's algebra. In his book, in the preface of E@sodes
in the Mathematics of Medieval Islath L. Berggren said that,

Many people today know something of the debt outheraatics owes

medieval Islamic civilization. They know algebraais Arabic word and

they speak of our Arabic numerals. In recent yeassyell, historians of

mathematics have re-learned what our medieval amhigsance

forebears knew: the Islamic contribution affecteel tevelopment of all
branches of mathematics in the west and was ofepimportance in

many. Despite this no text book on the history cdtmematics in

English deals with Islamic contributions in morarha general wal).

Furthermore, in his bodden of Mathematick. T. Bell wrote,

It may be doing our predecessors an injustice tphasize modern
mathematical thought with but little reference tongers who took the
first and possibly the most difficult steps. Butarlg everything useful
that was done in mathematics before the seventeeeury has
suffered one of two fates: either it has been satty simplified that it
is now part of every regular school course, oraswong since absorbed
as a detail in work of greater generafity.

Among those mathematics pioneers was Al-Bhemi, the inventor of
algebra. Therefore, this study aims to examineptkelslamic origins of mathematics
and the original sources of Al-Klawzmi's algebra. We will analyze how Al-
Khwarizmi's contributions to algebraic science was transénthroughout the

following few centuries and affected the developtmeh all the branches of

“ J.L. BerggrenEpisodes in the Mathematics of Medieval Isiédew York: Springer-Verlag, 1986),
Vii.
® E. T. Bell,Men Of MathematicéNew York: Simon & Schuster, Inc., 1937), 14.



mathematics in the West and was of prime importanceany Western countries.
This study also covers the important roleB#it al-Hikma (House of Wisdom), a
school of translation House of Wisdom, the conmectbetween Al-Khwrizmi's

algebraic science and modern algebra, the reasdnndestagnation of the
mathematical sciences under Muslim rule, and how &éuslim regain their

excellence in mathematical sciences.

1.2AL-KHW ARIZM I'S LIFE AND WORKS
In his bookA History of AlgebraB. L. Van der Waerden states that a great dethleof
life and the work of Al-Khvrizmi were covered by G.J. Toomer in volume V11 of
the dictionary of scientific biography. So he wsite
There are not many details of Al-Kavizmt's life that can be gathered
from some of the Islamic notices in bibliographieadrks and different
comments by Islamic historians and geographers. @pithet Al-
Khwarizmi points to that he came from Khwarizm (Khorezm,
conformity and corresponding to the modern Khive Hre area is south
of the Aral Sea in the central Asia). But the histo Al-Tabri gives him
the additional epithet ‘Al-Qutrubbulli’, indicatinghat he came from
Qutrrubulli, a district between the Tigris and Ergtes not far from
Baghdad, so perhaps his ancestors, rather thamisellh came from
Khwarizm; this interpretation is confirmed by sosmurces which state
that his “stock” (asl) was from Khwarizfn.
Abu Ja’far Muhammad Ibn Musa Al-Khanzmi was born in 194 A. H. (780 A.
D). Although his name indicates that his family wagginally from Khwarizm, a
region close to the Aral Sea, historians beliew &i-Khwarizmi was born in the city
of Baghdad in the present day Iraq. Little is knowmout his personal life. Al-
Khwarizmi's works and contributions to mathematics are stihilable and have

survived in the original form. However, there iseasriginal book on arithmetic that is

not available in its original language. This bodqtitled Algoritmi de numero

® B.L.Van der WaerderA History of Algebra: From al-Khirizni to Emmy NoetheBerlin: springer-
Verlag, 1985), 3.



Indorum, is available in Latin language, and it is availallely where it was
translated, the library of the University of Candge, but Arab references also cites
the missing treatise There is no idea about how and where the origneasion on
arithmetic was lost. Scientists, historians, andhematicians have no comments
where and how this book was lost, This book exigtetbre the middle of the 13
century because it was translated during this pgdsposome Western mathematicians
such as Jurdanus de Nemore, who was one of the mmpsirtant writers on
mechanics in Latin to be compared with Leonardoofézci and Necole Oresme
according towriting the History of Mathematic3 o the researcher’s knowledge, this
version and other books might have got lost whenMongols invaded the Islamic
heartland and destroyed or burned libraries andaan of books.

Abu Abdullah lbn Musa Al-Kharizmi (780-847 A. D.), the earliest
mathematician of the Islamic world, was also thenfter of a new algebra science.
Many books about the philosophy of mathematicsthadistory of mathematics refer
to his unique studies. Al-Kharizmi worked in the ninth century under the patronage
of the Caliph Al-Ma'mun in Baghdad. He became a tmemof Dar-ul Hikmah, which
means the House of Wisdom, a kind of academy einsisis, which was founded in
Baghdad most probably by Caliph Harun al-Rhasidt iBowes its prestige to Al
Ma'mun, a great patron of knowledge and sciensificly. At the time of Al Ma'mun,
not only the science of mathematics that flouristed other sciences as well.

Muhammad Ibn Musa Al-Khi@rizmi was the author of the greatest

mathematical works. His most important books wereatyebra and arithmetic, The

" Conger, Heather, Shawn Overpay & Jimmy ScordeKhwarizmithe Father of Algebra(Upper
Saddle River, NJ: Prentice-Hall Inc, 1995),
<https://www2.bc.edu/christian-zorn/work_and_resbArist_algebra.pdf> (accessed 5 May 2001).

® Adnan Baki,“ Al-Khwarizmi's Contribution to the Science of Mathematics: Atak Al Gabr Wa'l
Mugabalah”,Journal of Islamic Academy of Science§ll Woburn, Sq, Wcih ONS London, U.K.),
Vol. 10, no. 3 (1992): 225. < Medicaljournal-iasgD../Belge/BakiDYENRPLU79710pdf>.



Persian Muslim Mathematician became very populad am reference of
mathematicians along the ages. The world of modethematics is familiar with the
term algebra, which is derived from the Arabic wéidgabr which means “meeting”
or “reIationship.QAIgebra is considered a major branch of the matliealssciences,
and it is a regular course of primary and secondahpols at all levels, as well as in
the university.

In Baghdad, in the ®century, under the auspices of Al-Ma’mun, floush
the House of Wisdom. It was similar to the idedhsf great Museum of Alexandria.
At the House of Wisdom the translation of the grédllenistic mathematical
compositions was done by some scholars. Among tkekelars was ‘Abu Ja'far
Muhammad Ibn Musa Al-Kh#rizmi. He was the most proficient mathematician in
the academic center, and wrote on different figlisduding the numbering system of
the Indians. A Latin translation of Al-Khasizmi of the Indian numbers became one
of the most major references in Europe, where a sgstem of numeration was
introduced"°

Around 825 A.D., Al-Khvérizmi wrote the condensed bo®estoration and
Reduction The title Restoration and Reductiorefers to the process of adding or
subtracting terms to eliminate them from one sifiehe equation$® Thus, Roger
Cooke wrote that the word restoration here refergshe operation of keeping an

equation in balance by transferring a term from side to the opposite side with the

o Help University, Islamic Historical: the Phenomenal Book of the Grellathematician
<Islamichistorical.blogspot.com/-/algebra-book-pheenal-work-of... > (Accessed 19 July, 2011).

19 Suzuki Jeff,Mathematical in Historical ContextWashington: The Mathematical Association of
America, 2009), 86.

" bid., 88.



opposite sign. The word reduction refers to thecelation of like terms or factors
from the two sides of an equatith.

Roger Cooke, in his bookhe History of Mathematicmentioned that the
integration of intellectual interests with religgoodness that we saw in the case of
the Indians is a trait possessed by Muslims. Al-Eitiemi produced his algebra book
with a hymn of praise of Allah, and then dedicatexibook to al-Ma’mun:

That the fondness for science, by which God hasindisished the

Imam Al-Ma’mun, the commander of the faithful, tredciability and

respect which he shows to the learned, that proaagiwith which he

protects and supports them in the elucidation afcakities and in the
removal of difficulties, has encouraged me to cosepa short work on
calculating (the rules of) completion and reducticonfining it to what

is easiest and most useful in arithmetic, such es aonstantly require

in cases of inheritance, legacies, partition, lavtss and trade, and in all

their dealings with one another, or where the maagwf lands, the

digging of canals, Geometrical computation, andeotbbjects of
various sorts?

The curiosity created by the Quranic revelation endde early Muslim
intellectuals practice creative thinking in itsdéreense. This is obviously mirrored in
their original works and their contributions in nigdation and preservation of the
scientific heritage of ancient sciences, such asel&rindian, and Persidh. For
example, Al-Khvirizmi's mathematical contribution was a practical textbamn
algebra. Al-Khvirizmt's algebra book introduced solutions to the prolsiehat were
encountered in the early Islamic state concerregadies, mensuration, and the daily
transactions of Muslims. However, we should nogébdrthe importance role of Al-

Ma’'mun as a patron and supporter of scientific aes®e

2 Roger CookeThe History of MathematiqdNew Jersey: John Wiley & Sons, Inc™®&dn. 2005) 56.
13 i

Ibid., 56.
4 |brahim A. Shogar, “The Scientific Thinking in 4sh: Factors of Flourishing and Decline,”
Revelation and Science Vol. 01, no. 02 (1433 H/ 2011), 1-13.
<www.iium.edu.my/revival/index.php/revival/articlééw/26/16>.




The first great advance in the Muslim world was thioduction of Arabic
numerals. The numerals originated from India andeveimplified, and this made the
development of algebra possible. In Al-Kinemi's era, algebra resulted from a
practical and imperial system to solve all kinds psbblems and the issues of
“inheritance, contracts, surveying, tax collectidegacies, partition, lawsuits, and
trade, and all other dealings with one another. é&x@mple, the measuring of lands,
the digging of canals, geometrical computationsl ather objects of various sorts
were concernetf. So Al-Khwarizmi is considered the first mathematician who
followed the scientific methodology in his studlescause his studies were conducted
with observation and experiment. He also diffeaetl between geometry and
algebra and introduced algebraic and geometrictisaki of quadratic equations in
different ways.

Last of all, Al-Khwarizmi, the father of algebra, is a mathematician anal ats
astronomer, and a geographer. Al-Kanemi was selected as an important scientist in
the science of the most prestigious in the acadesariter Bait Al-Hikmal) of his day.
This center was founded by Abbasid Caliphs in thtellectual city of the world,
Baghdad. He was a genius scientist in the goldenaigslam in Baghdad, in the
Abbasid Caliphate government’s center. He was \estrumental and brought
forward a lot of evidence in developing the scienokalgebra and arithmeti€.

Through his arithmetic, Al-Kh@rizmi's name has become a common English
word. With the title of his most important bod#-Mukhtasar fi Higb Al-Jabr wa'l-

Mugébala he has supplied us with an even more populareimid term. The word

% Ricia Elwell-Socci,Middle Ages Technologies: Muslim Algeb(Rour River Character Public
School), <http://fourriverscharter.org/projectsmions/pages/muslimworld_algebra.htm> (accessed
Tuesday, 05 June, 2007).

% Help University, Islamic Historical: the Phenomenal Book of the Greslathematician
<Islamichistorical.blogspot.com/-/algebra-book-pbwenal-work-of...> (Accessed 19 July, 2011).



algebra come from this title of this book Europeetdalearned this branch of
mathematics bearing this narfe.Al-Khwarizmi wrote over six books of
astronomical, mathematical works, and these worég be based on the Sind Hind
derived from India. Apart from astronomical tabkesl treatise on the astrolabe and
the sundial, Al-Khvirizmi wrote two books on arithmetic and algebra. Thesakg
played very influential roles in the history of mamatics® He also compiled a book
calledKitab Surat Al-Ard(Shape of the Earth). This work differed from Btay’s
work, and he corrected Ptolemy’s views in detaiisla description of a world map
and contains a list of the coordinates of the iraurplaces on it They are a key
stone in the modern technology industry in Eurapejor references of the modern

mathematical sciences.

1.3THE OBJECTIVES OF THE STUDY

The current research will attempts to explore holKAwarizmi’'s algebra science
was transformed throughout the last few centutiest, affected the development of all
branches of mathematics in the West and was ofepimportance in many aspects.
The researcher tries to find out the extent ofrdiationship between Al-Khavizmi's
algebraic science and modern algebra, how hisibaititn to mathematics helped to
solve the problems that confronted the new Islastéte during the”@century, and
explain the of extent Al-Kharizmi contributions to algebra science has contributed t

the growth of civilization. Therefore, this studyna to:

" Carl B. BoyerA History of Mathematic&New York: Princeton University Press, 1985), 2B32.
18 i

Ibid., 251.
9 lbrahim B. Syed, “History of Islam: An Encyclopadif Islamic History”,
<http:/histiryofislam.com/contents/the-classicatipd/al-Khwarizmi/> (Accessed 10 November,
2008).



» Clarify the connection between the pre-Islamiciosgf mathematics and
the original sources of Al-Khavizmi's algebra science.

* Elucidate the important role of the House of Wisd@@ait al-Hikma)as
an academic center.

» Explore the reasons behind stagnation of the madtieah sciences under
Muslim rule.

 Explain the extent of Al-Kharizmi's contribution to algebra is held
growth to civilization.

» Highlight the relationship between Al-Klawzmi's algebraic science and
modern algebra.

» Survey the effect of Al-Kh@rizmi's works on his immediate
environment.

»  Show how Europeans benefited from his work.

* Make it clear why Al-Khviirizmi’'s impact helped the development of
mathematics in Europe while the advancement of emastics declined in

Islamic countries.

1.4RESEARCH QUESTIONS
This thesis answers the following research question
* What are the pre-Islamic origins of mathematics #redoriginal sources
of Al-Khwarizmi's algebra?
* What role did the House of WisdomB4dit Al-Hikmg play in history?
* How Al-Khwarizmt’'s contribution to mathematics was held in the gtow

of Islamic civilization?
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How Al-Khwarizmi's contributions to algebra science was transformed
throughout the last centuries and how did theycaffiee development of
all the branches of mathematics in the West, anck vileey of prime
importance in many aspects?

What is the relationship between Al-Khruzmi's algebraic science and
modern algebra?

What are the reasons behind the stagnation of Hiteematical sciences
under Muslim rule?

What is the effect of Al-Khérizmi's works on his immediate

environment?

1.5THE SIGNIFICANCE OF THE STUDY

This study is significant in many ways it:

Presents the original sources of Al-Kingmi's algebra.

Highlights the great mathematical attainments byKAWarizmi in the
Islamic world during the 9th century A. D.

Draws attention to the significance of algebraha hinth century A. D.
and its role in solving problems and challengesdaby the emerging
states.

Emphasizes the central role of tBait al-Hikma(the House of Wisdom)
in developing new knowledge.

Explores to what extent Al-Khavizmi's algebra science plays an
important role in growth of civilization.

Brings to light Al-Khwarizmi’s impact European development.
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» Gives details how Al-Kharizmi's contributions to algebra science was
transformed throughout the last few centuries arftecied the
development of all the branches of mathematichenWest and was of
prime importance in many aspects.

» Highlights the connection between Al-Khszmi's algebraic science and
modern algebra.

» Shows up the effect of Al-Khavizmi's algebra on the people around him.

» Explains why Al-Khwarizmi's impact increased the mathematics
development of the Europeans while there was aimdecin the

mathematics advancement in the Muslim countries.

1.6 RESEARCH METHODOLOGY

The research dealt with both the original Arabicsi@n and translated texts of Al-
Khwarizmi's Al-Mukhtasar fi Higb Al-Jabr wa'l-Mugabala(it is available in the
original form) Explanations of his work on arithmetic (it is ordyailable into Latin
language entitledAlgoritmi de numero Indorum such as Fundamentals of
Algorithmic, andThe Development of Arabic Mathematics: Betweerhdugttic and
Algebrawas also employed as the original version on aetiuris only available in
Latin. The secondary sources of the data includwlarly books, articles, and the
internet documentation3 he researcher used qualitative method to analyzedata

collected.

1.7 THE EXPECTED CONTRIBUTION OF THE STUDY
The study is expected to illustrate the importate of Al-Khwarizmi's contributions

to algebra science during th8 entury in encountering the needs and difficulties
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resulted from the emerging Islamic state. Likewid@s research emphasizes the
original sources of Al-Kharizmi’'s mathematics to produce a new algebra, Al-
Khwarizmi'simpact on Europe, and the crucial role of the $#oaof Wisdom Bait Al-
Hikma). This research also aimed at explaining how AwKhzmi's contribution to
algebra science was transformed throughout theféastcenturies and affected the
development of all the branches of mathematicshm West and was of prime
importance in many Western countries. It is afg#ernded the relationship between
Al-Khwarizmi's algebra science and modern algebra in orderstoder the reasons
behind the stagnation of mathematical sciences rumigslim rule, and finally
discussed why Al-Kh@rizmt's impact in mathematics influenced the developnoént

Europe while it declined in Muslim countries.

1.8LITERATURE REVIEW

After a thorough scrutiny of past research materelailable, the researcher has
concluded that there are no detailed studies @ ghbject. Therefore, the present
research attempts to fill in the gap by investiggthe significance of Al-Kharizmi's
contributions to algebra in modern as well as medieras. The following is a
summary of the vital primary and secondary souusesl in the analysis. Muhammad
ibn Musa Al-Khwarizmi is one of the greatest scientific minds of the sl period
and was known as the ‘father of algebra’. He witke Kitzb Al-Jem wa'l Tafiq bi
Hisab Al-Hind (The Book of Addition and Subtraction according ttee Indian
Calculation) also calle&itab Hiszb Al-adad Al-Hindi The original Arabic text was
lost and only the Latin translations of the worle available. The translation was
probably done in the twelfth century by Adler oftBaRobert of Chester, Spanish

Jew, John of Seville, and others. However, themoigvidence of when or why the
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original Arabic text was lost. It should, howevee kept in mind that the original
Arabic form of all the sources of the subject ofthrametic has been lost. Al-
Khwarizmi's best known classical work on algebraAisMukhtasar fi Higb Al-Jabr
wa'l-Muqgébalais available both in the original Arabic versiondain the English
language. This research primarily draws attentiomhis book. Other sources includes
the history of mathematics, Islamic sciences dutimg 9" century, and makers of
mathematics, how the Arabs transformed the WesBiwilization, sources of the
hidden debt to Islamic civilization as well as atlsources that are available in
electronic documentations.

Moreover, the original Arabic version tiie Al-Mukhtasar fi Higb Al-jabr
wa'l-Mugabalawas written in 825 A. D., and translated into hati the 12" century
A. D. The English version adhe Al-Mukhtasar fi Higb Al-jabr wa'l-Muqgabalawas
translated by Fredric Rosen in 1831 A.D, and tsé dapy was printed in 1989 A.D.
by Pakistan Hijra Council as a compilation of thw® tvolumes in a single volumelt
is dedicated to discover solutions to practicabpgms which community met in their
daily life about matters of inheritance, legacigsrtition, shares, lawsuits, and
commerce with over eight hundred examples. It aosta chapter called ‘Logical
Necessities in Mixed Equations from Ibn Turk’s ‘Alga’. Al-Khwarizmi gave the
rules for the solution of different kinds of lineand quadratic equations, which were
supported in a number of cases by geometrical prodhe first part of the book of
The Al-Mukhtasar fiHisab Al-Jabr wa'l-Mugébalahdiscusses the equations of the
first and second degrees. The problems presented-Kpwarizmi were reduced to
one of the six standard forms. He gave rules fersiblution of each of the six forms
and explained how to reduce any given problem ® ainthese standard forms by

providing examples. The second part of the bookt deith practical measurements
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by giving rules for deducing the area of variousngl shapes including the circles, and
for reasoning the volume of a number of solids saglzones and pyramids. The third
part presents legacies with inheritance. This bmokndispensable to a thorough

analysis of Al-Khvirizmt's contribution as it contains his major mathensdtideas.

A History of Mathematics: An Introductioviictor J. Katz includes important
topics that are beneficial to the present studg; libok, to some extent, provides a
world view of mathematics; ancient mathematics, ieva mathematics, early
modern mathematics, and modern mathematics. ludesl also Problems are taken
from original sources; enabling students to undedstow mathematicians in various
times and places solved mathematical problemsorisists of four parts. The parts
that are relevant to the present research areir§teahd second parts. The first part
discusses the emergence of mathematics in the ranwierld such as Egypt,
Mesopotamia, the beginning of mathematics in Greek, mathematical methods in
the Hellenistic times. This part highlights thetbigcal emergence of mathematics and
was used in the analysis to explore the prehistoigins of mathematics and original
sources of Al-Khwirizmi's algebra science. The second part discussesenatdi
mathematics and parts of this section will be usedupport the proposition on the
importance of algebra science to encounter the gintgechallenges of the state. This
part contains topics such as mathematics in Iskadmdia, in China, and mathematics
in medieval Europe. This book was beneficial to therent study because it deals
with Islamic mathematics.

Episodes in the Mathematics of Medieval Islayn). L. Berggren, the last print
was in 2003 A.D. and it contains six chapters. &bthor presents episodes from the
mathematics of medieval Islam, and he describestigect of the development of

mathematics in its proper historical context, nefey to specific Arabic texts. In

15





