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Oz
“Do not be angry, O my brother, if you find a discourse concerning religion in the middle of a discourse on alchemy
without the latter having been completed; or if you find a discourse on alchemy after a discourse on religion before
the principles of the latter have been fully established!” (Jabir Ibn Hayyan, qtd. in Haq, 1994, p. xxii).

This paper sheds light on the possibility that Jabir Ibn Hayyan (721-813), the famous alchemist, might
have been the first intellectual in the Islamic world to practice algebra, long time before the foundations
of this discipline were officially founded by al-Khwarizmi (780-850). It is reasonable to think that the
early development of algebra might have sprung while early Muslims were studying the Arabic letters,
the way Jabir did. Jabir believed in the perfection of the Arabic language, as a vehicle that would lead its
practitioner to truth, after all, it is the unique language of the Qur’an. And language, in the full sense of
the word, was given by Allah to Adam while he was in Paradise, as we are told in the Qur’an.
Consequently, the development of this field simultaneously with the flourish of religion is not a
coincidence, for instance, Boyer and Merkelbach (2011) stated that both religion and mathematics
developed at the same time, Pythagoras lived at the time of Buddha and Lao Tzu.
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S

CABIR B. HAYYANIN YAZILARINDA CEBIRIN ERKEN DONEM POTANSIYEL iZLERI
Oz
"Ey kardesim, eSer simya iizerine bir konusmanin ortasinda din hakkinda bir séylem bulursan ve simya konusu
tamamlanmadan gegis yapimissa, ya da din hakkinda bir soylem tam anlamyla agiklanmadan simya iizerine bir
soylem bulursan, sakin dfkelenme!” (Jabir Ibn Hayyan, aktaran Haq, 1994, syf. xxii).

Bu makale, iinlii simyaci Cabir bin Hayyan'in (721-813), islam diinyasinda, resmi olarak el-Harizm1 (780-
850) tarafindan temellendirilmeden ¢ok 6nce cebirle ugrasan ilk entelektiiel olabilecegi olasilig1 hususuna
deginmektedir. Cebirin ilk gelisiminin, erken dénem Miisliimanlarin Arap harflerini incelemeleri
sirasinda ortaya ¢ikmis olabilecegini diisiinmek pek de mantik dis1 olarak degerlendirilemez, tipki
Cabir’in yaptig1 gibi. Cabir, Arap dilinin mitkemmelligine inaniyordu; sonugcta bu dil, Kur’an'in egsiz

* This paper was presented as an oral presentation in the workshop named “Knowledge, Faith/Islam, Identity -
Knowledge History as an Inclusive Culture of Memory?” held at the Faculty of Cultural and Social Sciences, Turkish-
German University, Istanbul, Turkey, on 06.11.2022, but was not published.
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diliydi ve kullaricilarini gergege ulastiracak bir arag olarak goriiliiyordu. Ve bu dil, kelimenin tam
anlamiyla, Allah tarafindan Adem'e cennette iken verilmistir, Kur'an’da bize bildirildigi gibi.
Dolayisiyla, bu alanin gelisiminin dinin yiikselisiyle es zamanli olmasi tesadiif degildir; 6rnegin, Boyer
and Merkelbach (2011), hem dinin hem de matematigin ayn1 zamanda gelistigini, Pisagor'un Buda ve
Lao Tzu zamaninda yasadigini belirtmistir.

Anahtar Kelimeler: Cabir bin Hayyan, Cebir, Simya, El-Harizmi, Islam’in Altin Cag.
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Introduction

Al-Khwarizmi (780-850) is one of the greatest intellectuals in the Islamic as well as in the universal
history of science. One of his various original contributions was founding the very cornerstone of algebra
as an independent science. Needless to say that some of the ideas used in his masterpiece Al-kitab al-
mukhtasar fi hisab al-jabr wal-muqabala [ The Abbreviated Book on Calculation by Completion and Balancing] have
some ancient Mesopotamian, Egyptian, Indian, and Greek roots.! Nevertheless, the way al-Khwarizmi
brought many different notions —after all, he never claimed that it was all his—in such a perfect synthesis
and with such plain and articulated manner is spellbinding. Actually, in the very introduction of his
book, al-Khwarizmi mentioned how he was encouraged by the caliph al-Ma’miuin (786-833) to write a
simplified arithmetic book, where people would have an easy access to using it in solving their daily
problems, specifically those which are related to inheritance, legacies, partition, law-suits, trade,
measuring the lands, and the like (Al-Khwarizmi, 1937, p. 15-16).

However, many old scientists and historians from the ninth century up to the later centuries
including Ibn Khaldan (1332-1406) wrote that the first one to write about algebra was al-Khwarizmi.
Likewise, al-Khwarizmi was also given the credit of being the first intellectual to introduce the Indian
Numbers to the Islamic world, and from which it went later to the West. Nevertheless, there are some
historical evidences showing earlier practices of algebra as well as the Indian Numbers and the zero in
the Islamic world. This paper will focus on those earlier times before the emergence of al-Khwarizm1
(780-850). This paper will mainly depend on Fuat Sezgin’s (1924-2018) writings, since he is the first to
bring serious proofs regarding the originality of Jabir’s legacy. As a matter of fact, Sezgin asserted that
some early scientists have written some mathematical works but their books were lost (Sezgin, 2002, p.
271). The best two examples are Jabir Ibn Hayyan (721-813) and his contemporary al-Farahidi (718-786).
There are strong clues that al-Farahidi had used some algebraic equations in creating his dictionary Kitab
al-'Ayn [Book of the "‘Ayn] (Rashed, 2015, p. 150-156). Al-Farahidi had apparently talked about that in one
of his now lost mathematical books. Thus, such lost books could have later indirectly encouraged al-
Khwarizmi to create his unified formulas of algebra. Even though, it is not an easy task to prove this
argument because of the lost chain of mathematics, still shedding light on such a possibility is
worthwhile.

At all events, the purpose of this investigation is not simply to contradict the typical mainstream
convictions but to demonstrate the importance of alchemy in terms of its revolutionary impact on the
different scientific disciplines. Especially when we know that the intellectual movement that paved the

1 This view is widely accepted by historians of science like Boyer (Boyar, 2011, p. 208) and Rashed (Rashed, 2015, p. 109-
113). Yet, some other scholars—like Gands—affirmed that al-Khwarizmi’s algebra is much closer to the Babylonian
algebra, and way too far from the Greek geometrical equations (Sayzli, 1985, p. 133).
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way towards what is now called the ‘Islamic Golden Age’ (roughly 8t-14" centuries CE), had its very
roots in alchemy.? In his Al-Fihrist [Index] Ibn al-Nadim (ca. 932-990) mentioned that the translation
movement started when Khalid Ibn Yazid (ca. 668-704) ordered scholars to translate the ancient books of
alchemy into Arabic (Ibn al-Nadim, n.d., p. 243). This simply means that alchemy was somewhat a
springhead of knowledge development at that time, which deserves more study in relation to its effect
on other branches of science. Another significant reason of searching for the algebraic traces in the Jabir’s
lab, so to speak, is that the Islamic method of practicing science is directly connected with the religious
and spiritual tendency of the Eastern people. And if Aristotle represents the cornerstone of the Western
way of logical and secular thinking, we can likewise consider a polymath intellectual like Jabir Ibn
Hayyan (whose corpus of writings, just like Aristotle’s, covers many different areas) as the basic place
from which to start tracing back to the roots of the relevant scientific theories which flourished in the
Islamic world. So, it was no a coincidence that Sezgin considered Jabir as ‘the Muslim Aristotle” when he
talked about him. Jabir was a prolific author, who made contributions in several sciences. On the other
hand, Jabir belonged to the early pathfinders of the Islamic scientific movement. And it is important to
remember that Jabir’s significant theories, which will be tackled later, are directly connected to language
and numbers.?

In fact, the pattern of the interaction between language and mathematics can be seen in the
Mesopotamian area from the ancient Babylonian times.* For instance, we know —based on studying the
existing Mesopotamian equations—that the Mesopotamians didn’t use the negative form in their
algebraic calculations and there is no record that shows otherwise. But just because we don’t have
concrete evidence, doesn’t mean that we should abandon the research, since the scarcity of evidence
doesn’t necessarily equate to an absence of evidence. In such cases we need to enlarge the scope of the
research. A good example is the discovery of Koch-Westenholz, who had examined and studied the
tablets and reports of the Assyrian and Babylonian astologers and magicians.> Her discovery forces us to
think again about the possible existence of some algebraic formulas used in the Mesopotamians’ speech,
so to speak. Koch-Westenholz explained that:

“la] simple rule that is common to all kinds of Babylonian divination is of almost mathematical rigor:
within the same omen, a good sign combined with a good sign has a good prediction; good combined with bad means
bad; bad combined with bad means good. Expressed algebraically, the rule is also familiar to us: + +=++ — = —;
— — =+. An often quoted example of this rule is found in the astrological texts: if a well-portending planet is
bright: favorable (+ + = +); if it is faint: unfavorable (+ — = —), if an ill-portending planet is bright: unfavorable
(— +=—); if it is faint: favorable (— — =+)” (Koch-Westenholz, 1995, p. 11).

2 The interest in alchemy can obviously be regarded as the flame of the translation movement as well as the scientific
revolution in the Islamic world. And by the same token, alchemy and the pursuit of the Philosopher’s Stone created huge
interest in Arabic science in the Western world during the so-called Renaissance. Frances Yates noticed such similar impact
of alchemy on the West. She affirmed that the Italian Renaissance took place after the Arabic Hermetic literature arrived
to Europe, which inspired people to engage in various branches of science (Yates, 1979, p. 191).

3 Not to forget that it is a quite well-known fact that Jabir’s interest in alchemy and spirituality had encouraged him to
investigate and consequently to master many scientific fields.

4 In fact, similar relation can be seen in different areas as well. Boyer mentioned that the development of language was
essential to the rise of abstract mathematical thinking (Boyer, 2011, p. 5).

5 Koch-Westenholz discussed that issue in her Mesopotamian Astrology. But those reports are also available in Thompson’s
The Reports of the Magicians and Astrologers.
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In short, such a formula cannot be found in the old Mesopotamian algebra but it does in another
branch, that is, astrology.

Even though the former hypothesis may not look so convincing, still the point to be reflected on
here is the possibility that an idea could transfer from one field to another, especially when there is close
relationship seen in these patterns. Actually, the reason of starting with such historical context is twofold.
Firstly, to demonstrate the relation between language and mathematics which is what will be seen below
in Jabir’s system. Secondly, this example reminds us of the cultural heritage embedded in the area in
which mathematics was developed later, that is to say, Mesopotamia.®

Jabir’s Theory of Balance’

Jabir Ibn Hayyan is a well-known alchemist, though his books contain a mix of different branches
of knowledge.® By and large, numbers were always important in Jabir’s philosophical paradigm.
According to him, everything is made of numbers but those numbers are hiding behind the names of the
things that exist within the physical world. So, in the event that we follow back the initial root of a name
and after we find its numerical value, we'll be able to know the nature of that particular thing. After all,
the Qur’an clearly stated that “He [Allah] taught Adam the names” (Qur’an 2:31-32). And Allah’s
teaching is flawless therefore the connection between the name and the object must not have been made
randomly. In spite of the fact that language was originally ideal, yet in the process of development, some
of its words started to change (Jabir, 1935, p. 133-145). Subsequently, Jabir made a kind of mathematical
and alphabetical system and by using this system correctly each name would arguably once again have
a direct relation to the thing’s essence.

Jabir hoped that he was able to find the quality of the object whose name he was exploring. He
was confident that 28 (the number of letters in the Arabic alphabet) was perfect, which was no simple
coincidence. He classified the Arabic letters into 4 categories, which corresponded with the then
predominant theory of the four components. This led to 4 categories (hot, cold, dry, wet), each containing
7 letters, two sacred numbers, which are exceptionally critical within the Qur’an and which Jabir must
have seen as another confirmation of the divine nature of the Arabic language. To realize this objective,
Jabir embraced the Aristotelian hypothesis on the composition of matter, where everything is constructed
from the components earth, water, air, and fire. So, this means that, when the four elementary qualities

¢ Sezgin talked about the possible existence of some old Babylonian advanced algebra, which was eventually lost (Sezgin,
2002, p. 274). Neugebauer (1899-1990) is also of the opinion that “a continuous tradition must have existed, connecting
Mesopotamian mathematics of the Hellenistic period with contemporary Semitic (Aramaic) and Greek writers and finally
with the Hindu and Islamic mathematicians” (qtd. in Sezgin, 2002, p. 30-31).

7 Most of the ideas discussed in this topic (including Figures 1, 2, and 4, which are also taken from there) were originally
discussed, but in more detail, in my paper presented to The 4th Icon International Students’ Conference at Johannes
Gutenberg University, Mainz, Germany, “Looking through the Lens of Language: How Early Muslim Intellectuals Tried
to Reach Hidden Truths by Examining the Arabic Language” (Al-Khaffaf, 2023, p. 29-42).

8 According to Ibn al-Nadim, Jabir wrote in various genres and that even al-Razi used to praise Jabir and call him “our
teacher” (Ibn al-Nadim, n.d., p. 355). In fact, the list of Jabir’s books covered 3 pages of al-Fihrist. At the end of the paragraph
we see how Jabir boasted of having written in almost every branch of science (Ibn al-Nadim, n.d., p. 356-358). And even
though alchemy is the first science to draw Muslims’ attention during the Islamic Golden Age, we see that the section of
alchemists was put at the very end of al-Fihrist, apparently for the author to freely elaborate on this topic. Moreover, in the
very last paragraph of the book, Ibn al-Nadim told us about his friend, an alchemist who said that he had succeeded in
creating gold. Ibn al-Nadim wrote that there are many books about alchemy that it is impossible to mention all of them,
which implies that many of them were lost. All these hints assert the importance of alchemy.
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dryness, coldness, humidity, and heat interact with a substance, they shape the qualities dry, wet, cold,
and hot (see Fig. 1). For instance, fire is hot and dry. Air is hot and wet. Water is cold and wet. And earth
is cold and dry (qtd. in Principe, 2013, p. 37).

Fig. 1. The four Aristotelian Primary Qualities and the Four Elements

Jabir utilized this theory in his research of letters. His ¢l !l ale [science of balance] is based on the
thought that the properties of things, including names, can be weighed, as they are made according to
particular numerical proportions. His <es,all ¢l » [the balance of the letters] shows the mathematical
dimension and arrangement of things. According to his adaptation, each of the Arabic letters is either
hot, cold, dry, or wet. Moreover, each letter encompasses a particular weight based on its rank within the
word. Jabir has given particular weights for each letter. Jabir made a chart with the four qualities
organized in four groups and the seven grades of intensity arranged in seven lines, giving a table with
the twenty-eight letters. In this manner, he assigned a quality and a degree to each letter (see Fig. 2). At
this point, he created three more tables like that with all the weights of letters increasing separately along
the ratio 1:3:5:8. When researching a word, he used the first chart (Fig. 2) for the first letter of the word,
the second chart for the second letter, and so on (Mahmud, 2001, p. 120-135).
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chart, the weight of each letter as well as its quality is given (Image taken from Jabir, 2006, p. 200;
translated by the author)
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Jabir declared that everything is made of the four components which have diverse qualities,
hence, by what he called o= (balance) we are able to know the precise sum of each qualities. For
illustration, if we want to investigate the word <l (lead) which is composed with four letters (< «cs ¢!
<), we put each letter in one of the four charts. The first letter ! is hot within the most elevated review
among the seven hot letters and its weight is 7 danigs, that is, one dirham and one daniq. The second
letter o+ which is in the second rank is dry and its weight is one dirham, that is, 6 danigs. The third letter
o which is in the third rank is wet and its weight is one dirham and a quarter. The final letter < which is
in the fourth rank is cold and its weight is 9 dirhams and a third. In this manner, the entire weight of the
four letters of the word < is 12 dirhams and three-quarters.? In like manner, on the off chance that we
take a mass of lead whose total weight is 12 dirhams and three-quarters, it will have the 4 mentioned
qualities of dryness, coldness, humidity, and heat. And this ratio would be found in each mass of lead
(Jabir, 1935, p. 185).

Jabir’s Fascination with the Magical Square

Indeed, Jabir was obsessed with numbers and balance. His obsession of putting each thing in its
correct place can be seen in the inspiration he conceived in the magical square (Jabir, 2006, p. 191). Here,
the 9 base numbers are organized in a way that each three of the numbers included, horizontally,

° A shortcoming of this theory is the existence of Arabic words that consist of more than four letters (Kahya, 1995, p. 160).
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vertically or diagonally, come up to the same value of 15 (see Fig. 3). Jabir believed that numbers
established within this square represented the foundation of all matter (Anawati, 2005, p. 1107). The
numbers 4, 9, 2, 7, and 6 (the Gnomon of the magic square, which can be seen highlighted in Fig. 4) may
be added up to 28 —the number of letters in the Arabic alphabet—Ileaving the numbers 3, 5, 8, and 1
(found inside the foot, cleared out corner cells), which are the ratio of the weight of the letters based on
their rank within the word, as clarified prior. These numbers were considered the seed of creation by
Jabir and his adherents. According to Jabir's method, the numbers were related with the four
components: 1=fire, 3=earth, 5=water, and 8=air. Thus, 5 numbers of this magical square represent the
number of the Arabic alphabet (28). On the other hand, the remaining four numbers represent the added
increase of the weight of the letters according to their position in the word (1, 3, 5, 8). Additionally, the
amount of these four numbers (17) also represents the number of the shapes in the early Arabic script
before the addition of dots.!” That means that the strict number of the Arabic alphabet and the weights
of letters were not made arbitrary. Everything was made in a perfect form and by putting everything in
its right place, it will regain its divine order once again. In short, according to Jabir “what is written refers
to what is spoken, and what is spoken refers to what is in the mind, and likewise what is in the mind
refers to what is in the real things” (Mahmud, 2001, p. 125, my translation).! Thus, such a deep
examination of language and numbers in the Jabirian ideas discussed above, tells us a lot about his
revolutionary advanced approach to mathematics as well as his extreme interest in balance which is the
backbone of algebra itself.

Fig. 3. The Magical Square. As seen below, the total amount of the numbers when added from all
directions makes the same quantity (15)

10 In other words, these numbers (1, 3, 5, 8) which represent the essence of Jabir’s theory equal 17, an important number to
Jabir because it is by turn the number of the original unique shapes of the Arabic script before the addition of dots (see Fig.
5). In this context we have to remember that based on some unique Arabic manuscript attributed to the famous alchemist
Zosimos (third-fourth century), there is a strange relevant idea. According to a specific prophecy quoted by the ancient
alchemist Mary: the truth—about the natural world —will become clear in the time of Arabs “sons of Ismail” (Zosimos,
2007, p. 10). It would not be so illogical to think that the ancient alchemists and magicians have reached this conclusion
based on the fact that the two pivotal parts of the magical square perfectly represent the number of the basic shapes of the
Arabic alphabet (1, 3, 5, 8=17) the way they are written without dots as well as the number of the Arabic letters (4, 9, 2, 7,
6=28) the way they are uttered (see Fig. 6).
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Fig. 4. The Magical Square explained in connection with Arabic. The numbers checked in yellow make
28 —the number of letters in the Arabic alphabet—leaving the numbers 3, 5, 8, and 1—the ratio of
increment for the weight of the letters, concurring to Jabir’s hypothesis (Picture taken from Mysterious
Writings, 2012, n.p.)

Fig. 5. The 17 unique shapes in the early Arabic script before the addition of dots
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Fig. 6. A more detailed explanation of the Magic Square in terms of its interesting connection to Arabic,
where its two pivotal parts perfectly represent both the number of basic shapes of the Arabic alphabet
and the total number of Arabic letters

Algebraic traces in Jabir's Writings

In the previous two topics we had some examples regarding the dominant connection between
letters and numbers in Jabir’s paradigm but now we will have a look at some indications that imply his
algebraic practices. Indeed, Jabir wrote several books about ¢+ (balance) because he was fixated with
re-establishing the original state of balance, either within the physical, scientific, or indeed within the
chemical substances.!? Actually, this can be compared to algebra’s goal. We know today the meaning of
al-Khwarizmi’s terms (Al-Jabr wal-Mugabala) in the title of his book, where “al-Jabr” apparently means
completion, reunion, or restoration of broken parts whereas “al-Muqabala” means balancing (Boyer &
Merkelbach, 2011, p. 207). Needless to say that al-Khwarizmi’s aim was to solve linear and quadratic
equations by removing the negatives, using a process of balancing both sides of an equation. So, Jabir’s
surviving ideas are pointing to his tendency to create such a balance. In Kashf al-zuniin [The Removal of
Doubts] where Celebi (1609-1657) talked about alchemy he mentioned an old couplet which was also cited
in much older books, criticizing Jabir: “O you, who have deceived many generations, you are but a
breaker, he lied who named you bone-setter” (Celebi, 1971, p. 133, my translation).”® This interesting
critique shows that Jabir was attacked during and after his life, consequently, it makes sense that many
of his ideas were not given credit and it also confirms the credibility of the historical reports that say that
Jabir (the one who fixes) was named so because he was the one who fixed the sciences. In this sense, even
the Arabic name of s« (Jabr=algebra) might have derived from the name of »\ (Jabir).

Moreover, the title of al-Khwarizmi’s book contains the word “al-Mukhtasar” (abbreviation) and
we should also keep in mind that according to what he mentioned in his introduction regarding how the
caliph encouraged him to write the book, it implies the existence of some older comprehensive book of
algebra. So, just because al-Khwarizmi's is the oldest available book about algebra doesn’t necessary
mean that it was the first work on the subject. Furthermore, al-Khwarizmi didn’t even discuss the

12 J3bir wrote many books with the term balance in the title, such as: Olxe)l QS (Book of Balance), ssuall Olyall QUS (Little
Book of Balance), OhgYl cusys S (Book of the Arrangement of the Scales), 8piuall () gl oS (Book of Small Scales), 3> ¢p)lge
(Correct Balances), dlaa)l US (Book of Balance), etc.
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meaning of the two new terms “al-Jabr wal-Mugabala” that lie in the title of his book, which is not typical
to a Muslim scientist writing about a new field of science at the time. Hence, if al-Khwarizmi’s book about
algebra was the first written book in Arabic, that would have been somehow indicated in the book. Al-
Khwarizmi seems to have written his book without any claims of originality of any kind (Say1li, 1985, p.
94). Knowing that the oldest Arabic use of the terms: al-Jabr (algebra) and al-Mugqabala (balance) are
found in Jabir’s writings, even though, in Jabir’s relevant surviving books they had different meaning
from al-Khwarizm1’s (Sezgin, 2002, p. 31).

Additionally, there are surviving fragments of some algebraic book attributed to ‘Abd al-Hamid
Ibn Turk, who based on few reports, had published his book at around the same time or even potentially
before al-Khwarizmi published his book.!* This view is not so strong, because this argument was already
challenged by al-Khwarizmi’s contemporaries few years after his death. So, a few years after al-
Khwarizmi, a man appeared claiming that Ibn Turk was the first to write about algebra. But this claim
was harshly criticized, for instance, according to Celebi’s Kashf al-zuniin, in a book written by Abti Kamil
Shuja“ Ibn Aslam (850-930) he proved the priority and antecedence of al-Khwarizmi and refuted the
argument of Abui Barza (Ibn Turk’s descendant). Yet, his book in which he discussed that issue “is
probably lost” (Sayili, 1985, p. 89-90). In short, Abti Kamil’s lost book became the proof that al-Khwarizmi1
was the first who wrote about algebra. And apparently being himself the best authority on algebra—after
al-Khwarizmi—he (Abt Kamil) must have similarly shut all other claims. So, it can be said that Abu
Barza wasn’t the one who started that claim, but it seems that there was an older discussion about the
first who wrote about algebra. But as mentioned before, with Abti Kamil’s strong critique to such a claim,
the discussion was silenced forever.

Indeed, Sayili also shared a similar view. He remarked that from that time there was a rivalry in
the matter of antecedence in algebra publication (Sayili, 1985, p. 90)."> Regarding this issue, it seems that
Sezgin held the opinion that both of Ibn Turk and al-Khwarizmi must have used some ancient algebraic
books (Sezgin, 2002, p. 30). At any rate, all what survived from Ibn Turk’s works are just two incomplete
manuscripts of his algebraic work,'® which have some similarities with al-Khwarizm1’s. In addition, we
have a couple of references made by old historians about him. Except that, not much is known about his
life (Sayili, 1985, p. 87). But in light of that story, it would be more logical to trace back to the roots of
algebra among Jabir’s giant corpus, which is mostly not seriously examined by far. In short, the existent
similarity between Ibn Turk’s and al-Khwarizmi’s work implies that algebra might have been much more
developed in the Islamic world before that time.

Another interesting example is Jabir's o=!sall QS [The Book of Specific Properties], in which he
discussed the secrets of numbers according to Homer and in which he dwelt on how the number three

14 Say1li’s publication in Tiirkiye raised some questions about the originality and importance of ‘Abd al-Hamid Ibn Turk’s
work (Al Jabr wa’l Mugabala). Additionally, there is another work with the same title attributed to another contemporary
of al-Khwarizmi, named Sanad ibn ‘Ali (see: Sezgin, 2002, p. 30).

15 Al-Khwarizmi didn't speak in detail about the existence of special cases of the equation x2+c=bx. He apparently
considered them to be sufficiently well-known, perhaps “because they were available in an earlier text” (Sayili, 1985, p.
93). Unlike this humble study which somehow focuses on the philological indications, Sayili’s study was more in-depth
employing algebraic technical comparison between Ibn Turk’s and al-Khwarizm1’s works. But due to the fact that Jabir’s
mathematical books were lost consequently such mathematical comparison is impossible.

16 Only one chapter called “Logical Necessities in Mixed Equations” (which is on the solution of quadratic equations) has
survived.
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and four are the source of all numbers (Sezgin, 2002, p. 81-82). In this regard, it is no surprise that in 1900
Heinrich Suter gave Jabir the third place among the most important Muslim/Arabic contributors in the
Islamic Mathematics and Astrology. In his History of Arabic-Islamic Heritage Sezgin repeatedly asserted
that Jabir had mastery in mathematics (Sezgin, 2008, p. 162). For instance, in Jabir’s aaill CUS [Book of
Gathering], he talked about the function of zero among numbers, and he stated that he had mentioned it
earlier in his astronomical books where he wrote about the Indian Numbers (Sezgin, 2008, p. 164). Besides
using many algebraic terms, particularly in his gl <1iS [Book of Gathering] Jabir used a small circle as a
symbol to the zero, whereas the Indians used a dot as a symbol to that number (Sezgin, 2002, p. 271).
When Julius Ruska (1867-1949) studied Jabir’s astrological notions, it was clear to him that Jabir’s
mathematical knowledge was so advanced. Likewise, Paul Kraus (1904-1944) asserted that Jabir’s whole
natural philosophy was built based on numbers. Nevertheless, as will be tackled soon, both Kraus and
Ruska had different explanations to this interestingly early algebraic terminology found among Jabir’s
works.

As Sezgin remarked, Jabir often encouraged his readers to arm themselves with logic, arithmetic
and geometry (Sezgin, 2002, p. 270). And based on Ibn al-Nadim, Jabir had made an important zjj
(astronomical book used for astronomical calculations) and he wrote commentaries about Ptolemy’s and
Euclid’s works. And the implications found in Jabir’s asesdl S [Book of Poisons] and (s CUS [The Book
of Seventy] tell us that Jabir knew very sophisticated mathematical theories (Sezgin, 2002, p. 10). Jabir also
wrote a very long book regarding how to make an astrolabe, which contained a thousand complex
matters but alas that book was also lost (Sezgin, 2002, p. 268).

Jabir’s idea about the zero is significant. As was minutely discussed before, Jabir affirmed that
everything in this world is made out of the four elements (fire, air, water and soil) and the source of those
four elements is heat, cold, wet and dry. And that the latter four qualities can be understood with reason
but they can never be seen with the eyes.”” Thus, those four qualities have no higher roots/source, just
like the zero, which can never be seen yet it has its essential function within numbers (Sezgin, 2002, p.
269). Jabir created a shift in mathematics, he changed the mystical secretive science of numbers into a
rather strict mathematics (Sezgin, 2002, p. 272). Yet, finding references about the Indian Numbers and
the zero in Jabir’s writings, pushed Ruska and Kraus to conclude that given that these notions were not
introduced to the Islamic world until the time of al-Khwarizmi, that is to say, the ninth century, that
simply means that those books were written in a later period and were then attributed to Jabir (qtd. in
Sezgin, 2002, p. 15). But this view was strongly challenged by Sezgin. According to him, Muslims knew
about the Indian Numbers and about the zero from relatively early times, long before they reached al-
Khwarizmi through India. Sezgin was in the opinion that Muslims could have received those ideas from
the Persians who have taken them earlier from the Indians, not to forget that caliph al-Manstir’s (ruled
754-775) astrologers were Persians (Sezgin, 2002, p. 15). Thus, many Indian books had arrived to the East
through Syriac translations. Accordingly, the Indian Numbers were known in the Middle East as well as
the Near East from the middle of the seventh century AD (Sezgin, 2002, p. 21-22). So, we are not required
to take al-Khwarizmi as the first one to introduce the Indian Numbers, rather we should think about the

17 In fact, Jabir’s theory about the creation of the world is deeply meta-scientific. Jabir believed that everything was
originally made from abstract ideas. And that it was then the qualities and souls came to existence, followed by the material
elements, such as water and so on. Jabir related his theory to the Qur’anic verses (such as 22:5, 18:109, 13:17) about water
as the origin of the creation (Jabir, 2006, p. 108, 472, 540). In other words, he believed that his theory of creation is proven
by the Qur’an.
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possibility of achieving that through the old Persians astrologers who had a relationship with the Indians
(Sezgin, 2002, p. 270).

In order to pave the way towards such a possibility, Sezgin provided some ancient reports
indicating that early Muslims had a good deal of mathematical knowledge. For instance, he highlighted
that the famous religious figure, Sufyan al-Thawri (715/716-778), was considered as an authority on
mathematics (Sezgin, 2002, p. 17). Sezgin provided another report about an alchemical book attributed
to Sufyan al-Thawri, and another report claiming that he worked on natural science (Sezgin, 2002, p. 263).
Actually, Sezgin tried to dig into a considerable depth in order to trace back the early Muslims” users of
mathematics. He provided another report about the prophet’s companion, ‘Abd Allah Ibn ‘Abbas (619-
687/688), who apparently had a good grasp on arithmetic (Sezgin, 2002, p. 26). According to Sezgin’s
hypothesis, Muslims” philosophical debates starting from the second half of the 8th century between the
Atomists and the Mu‘tazilites had helped developing many mathematical concepts, because religious
intellectuals at the time worked on issues that were not connected to their main field such as thinking
about the minimum number of atoms which could produce an entity (Sezgin, 2002, p. 31-33). Sezgin
asserted that the algebraic term “square” was used by some early Muslim scholar when that scholar
talked about a person who drew the foundations of the Ka’'ba (Sezgin, 2002, p. 27). Also, Sezgin
emphasized that the oldest name of a mathematical book that we ever know in the Islamic civilization is
Jabir’s dwxigl) adlxi [ Teachings of Geometry] (Sezgin, 2002, p. 17).18

Another relevant case is that of al-Khalil Ibn Ahmad al-Farahidi (718-791), the famous language
and literature scholar who systematized syntax and prosody. He is credited for creating the first
surviving dictionary in the world ¢l @S [Kitab al-’Ayn]. He was also a mathematician and he wrote a
book on computation but unfortunately that book hasn’t survived.!” Rashed, the famous modern
historian on mathematics also believes that Islamic algebra must have been practiced before al-
Khwarizmi, that is to say, by al-Farahidi (Rashed, 2015, p. 150-156). Al-Farahidi asserted that the roots of
all Arabic words can be put under 4 categories (Al-Farahidi, 2003, p. 35). Furthermore, in his other work,
which was lost but some of its ideas were referred to by other scientists, he provided the number of all
Arabic possible words: two-lettered words (756), three-lettered words (19.656), four-lettered words
(491.400), and five-lettered words (11.793.600). Accordingly, the total number of the Arabic potential
words is 12.305.412. Even though most of those words were neglected or have not even been used,
nevertheless employing this discovery made it possible for him to write down the still used words and
put them in his dictionary according to their logical order. In fact, the numbers given by al-Farahidi are
very correct and exact, and they cannot be obtained by normal calculation. There is no doubt that al-
Farahidi must have consulted some algebraic formula. Without going into mathematical details, al-
Farahidi must have used factorial permutation by applying it to the 28 letters, and on each of the 4
previously mentioned groups of words at the time. In fact, Rashed discussed many important theories
that were proposed after al-Farahidi’s time, regarding a logical explanation to the question of how could
al-Farahidi arrive to that specific number of Arabic words at a time when apparently there was no such
apparatus available in the Islamic world. Such theories proposed by various intellectuals such as Al-
Suyti, Ibn al-Banna’, Hamza al-Asfahani, al-Layth, Ibn Durayd. They almost all agreed that al-Farahid1

18 In Jabir’s surviving writings, we also come across other proofs of mathematical knowledge, such as his calculation of pi
and aspects of geometry.

19Tt is not coincidence that the linguist al-Farahidi who has made the greatest contribution in Arabic language, was also a
mathematician.
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must have used some algebraic formulas, namely a combinatorial analysis in creating his dictionary Kitib
al-’Ayn (The Book of al-’Ayn).

However, what concerns us regarding the above-mentioned case is its indirect possible relation
with Jabir’s ideas. In other words, al-Farahidi’'s four categories of Arabic original roots have some
resemblance to Jabir’s division of Arabic words (Jabir, 2006, p. 294). Was al-Farahidi familiar with his
contemporary’s works? If Jabir had preceded al-Farahidi in discovering the original state of the Arabic
words, then that would make us assume that al-Farahidi has taken the four categories as well as his
above-mentioned algebraic ideas from Jabir. What supports this claim is the fact that al-Farahidi has
started his dictionary [Kitab al-’Ayn] with the letter ¢ ["Ayn] and not by the typical first letter | [* Alif]
because al-Farahidi argued that the ¢ ["Ayn] when spelled, produces a balanced amount of sound
compared to all other Arabic letters. So, according to al-Farahidi, the ¢ ["Ayn] is “the most stable letter”.2
One could find several references glorifying this specific letter in Jabir’s books, since it is the first letter
of = [‘Ali Ibn Abi Talib], the cousin and the son-in-law of the Prophet. Therefore, no wonder that Jabir
too had a book named (! <8 [Kitab al-’Ayn].2' The Shi’ite Jabir claimed that his knowledge was given
to him by Ja’far [The Truthful One] (702-765) who had received it from his ancestor who likewise had
received it through ‘Ali, who in the same example had obtained it from the Prophet, who had taken it
directly from Allah.

Sezgin mentioned that there is no way to contradict the fact that al-Farahidi’s arrangement of the
Arabic alphabet was attained based on the Indian method (Sezgin, 1988, p. 22). But it is also possible that
such a notion had come to al-Farahidi through Jabir’s now lost books. Many historians including Sezgin
joined the opinion that it was al-Farahidi’s friend who later completed his dictionary (Sezgin, 1988, p.
159). So, since there are doubts about who could have completed al-Farahidi’s dictionary, there should
be a discussion about the sources which were possibly used in discovering the exact number of Arabic
words, and who knew about the mystcial nature of Arabic letters more than Jabir? Especially when we
remember how Jabir boasted about his mastery of the Indian sciences that he claimingly was able to write
a whole book about the Indian philosophical ideas (Sezgin, 1986, p. 242).22

Conclusion

In conclusion, the availability of some ancient algebraic elements as well as Muslims” daily-life
demands had facilitated and encouraged al-Khwarizmi to produce his book of algebra. Yet, there could
have been other contributing factors that had indirectly helped the robust emergence of this branch of
knowledge, such as Jabir’s alchemical interest that pushed him to investigate many different fields. The

20 In this context, it must be said that the letter "ayn" (¢) in Arabic is not just a letter; it rather carries rich importance, be it
linguistically or phonetically. It is a unique and emphatic consonant that plays a pivotal role in Arabic phonology. Being
a pharyngeal voiced fricative, it is produced deep in the throat, making it one of the most distinctive sounds in the Arabic
language. It is linked to the articulation point of the throat (Makharij al-huraf), which is considered the first point of
articulation in the Arabic language. The letter "ayn" (¢) is produced from the middle of the throat. That is to say, it is a
voiced sound intermediate between the emphatic and the soft sounds. Furthermore, the use of this particular letter as a
title might also carry symbolic weight, meaning the core principles of language.

2 Needless to say, Jabir’s Kitab al-’Ayn (The Book of al-’Ayn) had different contents and topics from al-Farahidi’s eponymous
book —which was written after Jabir’s.

22 Jabir’s theory of balance is directly connected to language, that is to say, to the relation between numbers, music and
language. And ‘Arud (study of prosody) —which was founded by al-Farahidi—can be considered as the first stage of music
science (Sezgin, 1986, p. 213).
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abundance of the relevant terms in Jabir’s writings, as explored so far, is interesting. Unfortunately, we
lack almost all of his mathematical books, and that makes this hypothesis far from presenting conclusive
evidence on the issue. But what this article has hopefully achieved is highlighting an area which was not
yet seriously studied in terms of its real effect on Islamic algebra and this might fill up some of the
relevant existing lacunas.

Finally, while reflecting on this hypothesis we should remind ourselves that unlike al-Khwarizmi who
worked in the prestigious well-known institute “House of Wisdom” (Bayt al-Hikmah), the poor Jabir
used to work underground far away from that time’s academia, so to speak. That reason accompanied
with Jabir’s negative reputation of being a so-called trickster and a practitioner of pseudo-science as well
as being a shi’ite at that politically heated atmosphere, must have helped denying the credit of his many
revolutionary ideas. And in this sense, some of his relevant significant books were not read, let alone
praised, by his contemporaries. Therefore, this paper invites the readers —especially if they are interested
in searching for algebra’s lost chain —towards that great alchemical heritage, which was deservedly the
springboard of the various fields of science at the time.
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