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The general political-historical
and religious landscape
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Islām was founded by the prophet Muhammad in the early seventh
century CE.

He was born around 570 in a minor branch of the dominant merchant
clan (the Qurayš) in Mecca.

This town was the centre of an extensive network of caravan trade
and also placed in the focal point between powerful empires: ––

Byzantium to the northwest,
– Sasanid Persia (with Iraq) to the northeast (the Syro-Palestinian

region being contested between Byzantines and Sasanids),
– Ethiopia and Yemen to the south.
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The prevalent religion in the central Arabic peninsula was a syncretic
polytheism of tribal type, but whole tribes had converted to Judaism
or Christianity.

This was also the situation in Yemen, whereas Ethiopia as well as
Byzantium were Christian;

the official Zoroastrian religion of the Persian empire was too
intimately bound up with statehood to be of general spiritual
importance, but there were strong Nestorian, monophysite and
Orthodox Christian communities.

In Iraq, whole regions also appear to have been dominated by
Judaism.
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In Mecca itself, tribal solidarity was breaking down, in the sense that
wealthy merchants felt no obligation to care for less fortunate fellow
clan members, and that one son inherited everything;

the tribal religion can be therefore supposed to have approached a
crisis.
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Muhammad passed part of his childhood with desert nomads, and in
younger years he was active as a caravan trader, though without
belonging to the merchant elite.

Around 610 he had a first ecstatic vision; other revelations, and he
started collecting a group of followers around a message of strict
monotheism and surrender (islām) to “God” (Allāh, originally a
contraction of al-Ilāh, “the god”).

An important strain of his message (both with respect to his initial
success among junior clan members and in the long run) were
principles of social solidarity,

crystallizing (among other things) in a set of inheritance rules
that allowed both widows, daughters and younger sons to
have their share in the inheritance.
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At first, much in the message was close to Christianity and Judaism
(including prayer towards Jerusalem)

in the 620s, a claim to have surmounted these preliminary revelations
came to the fore.
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Muhammad’s message aroused the resistance of the Meccan elite,

so in 622 Muhammad and his followers (“Muslims”, meaning “those
who have surrendered”) emigrated to the neighbouring town Medina,
where he already had a number of followers, and which had invited
him as an arbiter of internal clan feuds.

This emigration or “severing of ties” (hijrah) became the starting point
of the Islamic calendar (AH).

Muhammad soon started warfare with Mecca, mostly with military
and political success

so much success, indeed, that Mecca surrendered to him in 630,
politically as well as religiously, and before his death in 632 most
Arab tribes had done so.
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Even Christian, Jewish and Persian tribes and rulers in northern and
southern Arabia submitted to him.

After his death, Abū Bakr, one of Muhammad’s earliest followers,
was appointed khalı̄fah (caliph), “successor” or “deputy”.

As one among several means to avoid secession of the newly
submitted tribes he prepared a policy of military expansion;

his death in 634 prevented him from accomplishing much, but his
successor Umar (634–44) conquered Persia (with Iraq) in 636, Syria in
638 and Egypt in 642.

Northern Africa followed, and in 714 most of the Iberian peninsula
had been incorporated in Dār-al-Islām, “the House of Islām”.
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Well before that moment, serious internal struggles had arisen.

The fourth caliph Uthmān (644–656) had been accused of favouring
his own family, the Umayyads;

failing resources for paying armies and veterans had called forth a
sequence of revolts; in the end he was killed by rebels.

Alı̄, cousin and son-in-law of the Prophet, was appointed his
successor but accused by Uthmān’s cousin – governor of Syria – of
complicity in the murder of his predecessor.

An arbitration decided against Alı̄, who was deposed and, after
having continued fighting, was killed by a Khārijite (former followers
who had left in protest against Alı̄’s acceptance of the arbitration).
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Alı̄ had transferred the capital of the empire from Medina to Kūfa in
southern Iraq, founded as an Arabic military encampment;

his successor moved it to Damascus in Syria, where a dynasty of
Umayyad caliphs remained in power until 750.

When Alı̄’s son al-Husayn contested the unprecedented hereditary
succession in 680, he was killed in battle.

The group of followers of Alı̄ and al-Husayn constituted the nucleus
from which the šı̄ ı̄ current grew out (šı̄ ah meaning “party”, viz party
of Alı̄).
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At first, the Arab warriors remained the rulers of the conquered
regions, and the subjected populations became taxpayers;

though in principle open to everybody who “surrendered”, the
generalization of clan solidarity which Muhammad had created in
practice remained an Arab solidarity.

Non-Arabs might and did convert, and were then attached as inferior
and tax-paying “clients” (mawālı̄) to an Arabic tribe;

but general proselytizing was not undertaken – Islām was primarily
seen as a religion for Arabs (according to Muhammad, each people
had its own prophet).
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Nevertheless, the number of clients grew, and in the longer run their
lower status resulted in strong dissatisfaction among them – not least
in garrison cities like Kūfa and Basra.

In 750, descendants of Muhammad’s uncle al- Abbās succeeded in
gaining the support of Šı̄ ites as well as Persian clients and Arabs that
had been settled in eastern Iran and become more or less assimilated;

a new dynasty of Abbāsid caliphs was established; nominally it
remained in power until its last member was strangled during a
Mongol raid in 1258, actually it had been rather powerless since
centuries by then.
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The real beneficiaries of the Abbāsid revolution (beyond the ruling
dynasty itself) were the clients from the former Persian Empire,
whose Sasanid rulers were soon emulated by the Abbāsids.

Characteristic in this respect is the appeal, in Sasanid tradition, to the
advice of four astrologers when the new capital Baghdād was
founded in 762;

The full acceptance of non-Arabic Muslims may in itself have
accelerated conversions, but proselytizing certainly helped.

In Iran, c. 8% of that part of the population which has left names to
the historical record seem to have converted around 750; 80% of them
were apparently Muslims by 870.
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Iraq, Syria and Egypt converted later, and urban areas preceded the
countryside in all regions.

Cities founded as Muslim military or administrative centres (Kūfa,
Basra, Baghdād) were evidently dominated by Muslims from an early
moment of their existence.

The emancipation of non-Arabs also favoured the gradual
disintegration of the unified Muslim state:

as long as subject populations were not converted, revolts were anti-
Islamic and rarely successful;

once populations were Islamicized, local Muslim rulers were able to
achieve far-reaching autonomy or even full independence.
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Already at the Abbāsid revolution, a survivor from the Umayyad
dynasty had established an independent caliphate in Cordoba in
present-day Spain.

After 869, a Šı̄ ı̄-inspired rebellion of black slaves (Zanj) in southern
Iraq

in contrast to the slave rebellions of Roman times victorious for
more than a decade because the slaves constructed a state of their
own instead of trying to go home

allowed the governor of Egypt (with Syria) and some of the eastern-
most Iranian provinces to free themselves from Abbāsid control.

15

a survivor from the Umayyad
dynasty h n independent caliphate in Cordoba i

er 869, a d rebellion of black slaves (Zanj) inj) in southernnj

s victorious for
more than a decade b

e governor of Egypt (with Syria) e eastern-
most Iranian p to free themselves from AbbaAAAA ¯sid control.bāsid control.ba



Egypt was returned to partial Abbāsid rule in the early tenth century,
but was lost for good half a century later to the Fātimid’s, an Ismā ı̄lı̄
dynasty established at first in Tunisia.

The Ismā ı̄lı̄ were a radical branch of Šı̄ ism, whose missionaries
had been very active throughout the Islamic world in the later
ninth century.

The Fātimid caliphs claimed descendence from Muhammad’s
daughter Fātimah and from Alı̄ and therefore regarded themselves
as the legitimate caliphs of the entire Islamic world;

for most of a century they almost encircled the Abbāsids, controlling
also Sicily, Syria, Yemen and the Mecca-Medina area and having
Ismā ı̄lı̄ missionaries as their agents in the Iranian region.
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From the mid-11th century they lost effective power in Egypt to the
commanders (“sultans”) of their slave troops (“Mamluks”).

Gradually, the Ismā ı̄lı̄ movement loosened the bond to the dynasty,
and in 1171 the vizier Salah-al-Dı̄n

known as the noble Saladin by the Crusaders
took effective power and restored religious loyalty to the Baghdād
Caliphate.

but on the condition that his Egypt was now (due to his effort to
subdue the crusader states) the real centre.

In 1250 the Mamluk generals took over power, conserving Egyptian
independence until Egypt fell to the Ottoman Turks in 1516.
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To the East, the governors of Iran had been granted autonomy by the
Abbāsids in the early ninth century against the payment of tribute;

two centuries later, a large number of independent realms had arisen
(and, often, disappeared) in the eastern frontier regions.

By then, real power in Baghdād had gone to the vizier, and to the
sultan of the Turkish slave troops (when not to Iranian rulers).

In 1258, the Mongols conquered Baghdād, strangled the last caliph
and left Iraq again, but they stayed in Iran.

Political unity of the Islamic world (with the exception of Morocco,
Iran and the ultra-Iranian East) was only restored in the 16th century
by the Ottoman Turks. By then, Spain had been lost.
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ey stayed in Iran.d left I

Political unity o
ly restored in the 16th century

by the Ottoman Turks. B

e exception of Morocco,
Iran and the ultra-Iranian East)



Socio-cultural history
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During the phase of conquest, property was mostly left with the
original owners, on whom various taxes were imposed.

State land was appropriated and distributed, but the cultivation was
left with the original tenants.

The only real changes in the agricultural basis due to the spread of
Islām was thus, in the longer run, the spread of crops and techniques
that were known in one part of the region to other parts.

However much agriculture was the dominating economic sector,
Islamic culture was urban in the same sense as that of classical Greek
and Roman Antiquity: all social elites and all culturally productive
strata were based in the towns; the role of the countryside was to
provide them with the economic surplus from which they lived.
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As long as the concept of “clients” was socially relevant, most of
them – that is, those who shaped Islām as something going beyond
the Arab nation – were also found in the towns.

Towns of early classical Greco-Roman Antiquity had often been
independent city-states.

During the Hellenistic and Roman Imperial periods they had first lost
their independence and then gradually much of their autonomy.

The towns of medieval Islām remained similarly subject to statal
authority.
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The internal structure of towns was complex.

Different religious communities (primarily Jews and Christians) were
allowed a high degree of internal autonomy (their relations to society
as a whole, for instance tax paying, being regulated by Muslim law).

Since the towns were the dominant constituent of Dār-al-Islām, it
makes good sense to speak of them as “Islamic”; but they were
definitely not “Muslim”.
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The social elite of the mature Islamic towns can be analyzed into
several strata.
– Firstly there is the merchant “bourgeoisie”;
– secondly, from the ninth century onward, the public officials (also

a group of “bourgeois” character according to later European
standards).

The prospering of the former group owed much to the facilitation of
long-distance trade by the creation of a large zone with relatively
uniform legislation and government.

From the tenth century onwards, the merchants were surpassed in
social prestige by the higher levels of soldiers and by the ulamā
(religious scholars).
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As observed by Claude Cahen, “as compared with the tens of
thousands of biographies of ulamā , not a single true biography of a
merchant has survived”.

to which must be added, however, that being a religious scholar was
often no profession, and that the ulamā often had a background as a
merchant or an official.

Below these we find artisans, small-scale merchants and workers;
slaves were also largely an urban (and household and army)
phenomenon.

After the experience of the Zanj rebellion, no further emulation of
Roman slave-based agriculture was attempted.
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The political disintegration and disorders of the 12th and following
centuries led to a decline in the intensity of trade

also because the new local military aristocrats might be less
respectful of the rights of the merchant than earlier rulers.

Concomitantly with this, use of a so-forth little-used religious
institution exploded, the waqf.

This was a pious foundation possessing rural or urban incomes and
meant to be of public interest.

From the 11th century onward, mosques, hospitals, higher schools (on
which later), congregations of Sūfı̄ mystics, etc., might be financed
from a waqf.
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“Science”
(institutionally and epistemologically

organized knowledge)
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Muhammad’s revelations had in part been written down separately,
in part they had been transmitted orally.

During Uthmān’s reign, (and at his initiative), they were apparently
collected on the basis of earlier written versions and edited as one
book, the Qur ān (“Recitation”). The Qur ān evidently became an
essential source for Islām.

From the very beginning, a strong component of Muhammad’s
message had dealt with the regulation of social life – it had been a
regulation of practice (in the philosophical sense, social interaction)
just as much as a theological doctrine.
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Part of the Qur ān also deals with the regulation of practice, mostly
by modifying existing tribal customary law.

A necessary supplement came from traditions about the sunnah or
“practice” of the Prophet. As easily happens in an oral culture, such
traditions soon proliferated according to the actual needs of the
situation.

Perhaps toward the end of the Umayyad period the habit developed
to argue for the reliability of a particular Tradition (capitalized in this
sense) or hadı̄th from its isnād, chain of supposed and purportedly
reliable transmitters since the original witness.
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In the ninth century it became habitual to explain all legal principles
from Traditions, and collections of canonical hadı̄th were compiled –

based, however, less on textual criticism than on a general impression
of “soundness” and on the quality of the isnād

(was its starting point really a companion of the Prophet, did
successive members really have the opportunity to meet, ...?).

This firm establishment of Traditions (and of the experts in the
matter, the Traditionists) was an important element in the
establishment of the general sunnah of the Islamic world.
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It was also an important support for the development of the
biographical genre in historiography, since isnād criticism could not be
undertaken without biographical information.

It was not the sole source for this interest, however: already before
the rise of hadı̄th criticism, biographical collections on poets, singers,
Qur ān readers and jurisprudents had been produced.

Familiarity with (often pre-Islamic) poets, poetry and singers was a
main constituent of adab, the sum of polite knowledge.
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The consolidation of Traditions was not the first step in the
establishment of an institution of legal scholarship. This had started in
the mid-Umayyad period, when pious scholars grouped themselves in
fraternities.

The Abbāsids supported the transformation of these into genuine
schools of law – at first many, centred around respected legal
scholars.

In the longer run (in practice, after c. 1100) their number was reduced
to the four which still dominate Sunni Islām, all of which had come
into existence before the mid-ninth century.
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For a long time it was not possible to speak of anything like an
Islamic priesthood (in the strict sense it was never possible).

From the mid-ninth-century onward, however, the class of legal
scholars

by being experts of sunnah, not only concerning the duties of men
toward each other and toward society but also concerning their
duties toward God

attained if not the status of a priesthood at least that of “religious
staff”.

These ulamā – experts in the ilm (“science” or organized field of
knowledge, in the actual case knowledge of fiqh, Islamic juris-
prudence) acquired the habit of representing an established orthodoxy
(although a pluralist one, given the plurality of law schools).
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Until the ninth century, four legal sources had been accepted (though
with unequal emphasis) by most jurisprudents:
– the Qur ān;
– sunnah (here to be understood rather as “well-established

precedent”, often more or less identified with Traditions);
– ijma (scholarly consensus);
– and qiyas (analogical reasoning based on the preceding three) –

understood as a particular case of ijtihād, “original reasoning”.
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In the early tenth century, however (thus Joseph Schacht),
a point had been reached when the scholars of all schools felt that all
essential questions had been thoroughly discussed and settled (albeit with
a choice of answers provided by the different schools); hence a consensus
gradually established itself to the effect that from that time onwards no
one could be deemed to have the necessary qualifications for independent
reasoning in religious law, and that all future activity would have to be
confined to the explanation, application, and, at the most, interpretation
of the doctrine as it had been laid down once and for all.

This was referred to as the “closing of the gate of ijtihād”

adaptation of the Šarı̄ a (religious law) to varying historical
circumstances of course belied this piece of wishful thinking to some
extent.
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In any case, the closing was a manifestation of the establishment of a
very stable Islamic culture and a reason for its limited adaptability in
the Modern epoch.

“Manifestation” rather than cause: rather than reality, the consensus
in question can be assumed to reflect the character of the environment
which reached it, that is, the class of ulamā becoming religious staff.
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Institutions

36



With obvious spatial and temporal variations, a number of institutions
carried the various ilm, bodies of systematic knowledge about specific
subjects.

In the most general sense, Islām itself may be seen as such an
institution.

Two well-known hadı̄th cite Muhammad for the sayings “Seek
knowledge from the cradle to the grave” and “Seek knowledge, even
in China”, expressing symptomatically a general high evaluation of
unspecified knowledge as such (also ilm).

The latter saying is probably spurious, but that is less significant
than its popularity.
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Counting reveals that only the words “to be” (with derivations), “to
say” (with derivations), “God” and “Lord” occur more often than the
word “to know” (still with derivations) in the Qur an.

As summed up by Franz Rosenthal
ilm is one of those concepts that have dominated Islam and given

Muslim civilization its distinctive shape and complexion. In fact, there is
no other concept that has been operative as a determinant of Muslim
civilization in all its aspects as ilm. This holds good even for the most
powerful among the terms of Muslim religious life such as, for instance,
tawhı̄d “recognition of the oneness of God”, ad-dı̄n, “the true religion”,
and many others that are used constantly and emphatically. None of
them equals ilm in depth of meaning and wide incidence of use. There is
no branch of Muslim intellectual life, of Muslim religious and political
life, and of the daily life of the average Muslim that remained untouched
by the all-pervasive attitude toward “knowledge” as something of
supreme value for Muslim being.
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Obviously, the concept of “knowledge” that is involved has many
facets, ranging from supposedly conclusive religious insight to the
many particular branches of knowledge.
The Traditionist context of the sayings just quoted suggest their
primary reference to be the knowledge contained in the “transmitted”
sciences linked directly to Islām:
– first of all jurisprudence (including the highly important science of

heritage computation), Qur anic exegesis and theology,
– but also Arabic linguistics and lexicography (auxiliary sciences for

the properly religious studies, though not only that),
– and literature.
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Under particular circumstances, however, the religiously confirmed
praise of knowledge could also legitimize the interest in the so-called
awā il or “pristine” (that is, pre-Islamic, in the main Greek) sciences.

Since Islām always went together with the Arabic language, Islām
was also an institutional framework that caused Islamic sciences to be
Arabic sciences, and thus universally accessible to the literate class of
Islām as a whole.

In the core area of medieval Islām, only Iran conserved a
dominant non-Arabic written language – but literate Persians
would be literate in Arabic as well as Persian.
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Several institutions carried the “transmitted” sciences in particular.
One is the law schools.

At the elementary level of religious teaching we find the maktab or
mosque school, which was instituted a few years after Muhammad’s
death.

In the 11th century, an institution at a higher level but within the
same field arose: the madrasah, often characterized as a “university”
but rather to be compared to a college, being based on a waqf.
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Teaching in the madrasah tended to borrow the system, developed in
the teaching of theological, legal and grammatical sciences, according
to which

textbooks should only be used within the framework of oral instruction.
The disciple received from his teacher a license (ijāzah) to teach a
particular text, which should guarantee that not only the precise words
but also the right understanding was handed down from generation to
generation.

It is not difficult to recognize in this arrangement a generalization of
the method by which the soundness of a hadı̄th was guaranteed by its
isnād.

Not to say that the art of scholarly disputation (munāzarah) was
foreign to Islām. But it took place in public, and when the madrasah
arose it had lost in importance, socially as well as intellectually.
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It has often been claimed by historians of mathematics that Islām
needed mathematics and astronomy in order to determine the times
and direction of prayer, and that this is the reason for the reception of
Greek mathematics and astronomy.

As can be seen from comparison with other cultures, this is absurd –
the right direction and time is the one which is decided by religious
authorities, whether they listen to astronomers or not.

For centuries, these authorities had their own versions of astronomy
and time-keeping, which were not derived from those of the scientific
astronomers.
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As far as the direction toward Mecca is concerned they might depend
on “the sun, the stars, and even the winds”, and one law-school in
Samarqand might favour the south and another the west.

The institutions where these rules were handed down were the law
schools (and apprenticeship). Until the 13th century, only Fātimid
Egypt sometimes made use of astronomers.
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One institution in which awā il sciences were taught was the hospital
and the education of physicians.

In this case there may be an institutional link backwards, in the sense
that medicine in the Greek tradition was brought to the early
Abbāsid court by Nestorian physicians trained in some kind of

institution.

However, since they made high-level medicine a family privilege in
Baghdād for a very long time, we may safely assume that apprentice
training within the family was part of their earlier luggage.
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In the ninth century, in any case, physicians were taught at the
Abbāsid hospital in Baghdād;

initially the practice and teaching was probably in the Indian
tradition, but soon the predominance of Christian physicians led to
adoption of the Syrian Galenic standard curriculum

(together with as much natural philosophy and epistemology as
needed in order to understand Galen).
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Other awā il sciences were cultivated and taught within the
institutional framework of astronomical observatories and the
astronomers’ education.

The single observatory rarely possessed the permanency that is
required in order to speak of it as an institution: it was created for a
specific purpose and closed when this purpose was fulfilled.

Normally, observatories were intended to produce zı̄jes, astronomical
tables, with improved parameters based on new observations, and
corresponding to new geographical positions.
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The ultimate purpose of such tables was mostly but not always
astrological – some princes were really interested in astronomy and
also took pleasure in acting as patrons of learning.

Some of the observatories built by the latter group operated for
several decades, though only one survived its founding prince.

The production of a zı̄j was very technical work, and those who
produced zı̄jes must have been taught in a fairly standardized manner
in order to be able to participate;

in this way “the observatory” in general was an institution.
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The standardization (thus, institutionalization) is clearly revealed by
the name given to Euclid’s Data and Optics and various Greek works
on spherical geometry: they were termed al-mutawassitāt or “middle”
(books)

namely because they were to be read after the Elements and before the
Almagest, the starting and the final point of the astronomical part of
the curriculum.
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Mostly, madrasahs would only have space for such slices of awā il
sciences as had been “naturalized” (a concept to which I shall
return) – in perfect agreement with the teaching system.

The indubitable exception is constituted by Ismā ı̄lı̄ madrasahs – the
curriculum of the Fātimid-founded al-Azhar in Cairo encompassed
philosophy, logic, astronomy and mathematics;

from the beginning, indeed, Ismā ı̄lı̄ propaganda was strongly
impregnated with material of Neopythagorean and Hermetic origin.
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d, Ismā ı¯ ı¯ ı¯ ı¯ ı¯ ımā ıma l̄ı¯ ı̄lı¯ ı ¯l̄ı̄l̄ı
h material of Neopythagorean and Hermetic origin.



A final institutional type dedicated to awā il science was the “library
with academy”.

Such “library-academies” with paid positions for scholars were
created by certain rulers
– somehow reminiscent of the Alexandria Museum though much

smaller
– somehow a much enlarged version of the private study circles

which single scholars could arrange around themselves and their
books.
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One very famous specimen was the “House of Wisdom” founded or
(rather) reshaped by the caliph al-Ma mūn, the most important
activity of which in his time was systematic translation of Greek
scientific works.

Similar institutions were created by other rulers and, in lesser scale,
by rich aristocrats; several of them were destroyed at some moments
in ulamā -instigated riots.
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The beginnings of Islamic science

53



“Islamic science” is not to be identified with “Muslim science”.

Firstly, its impact on the rest of the world (which had no interest in
the exegesis of the Qur ān, nor in the doctrines of law schools or
Arabic linguistics) was based on the creativity of the Islamic world
within the awā il sciences.

Secondly, quite a few of its most eminent scholars within these were
not even Muslims but Christians, Sābians or Jews, at least until the
12th century.
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But all wrote in Arabic
some also in Persian and Hebrew (or Syriac in the early period),
but such contributions mostly had the character of
popularizations.

Muslims used what had been written by Jews, and were in their turn
used by Christians (with all the other combinations);

all may thus be seen as participants in a common intellectual
endeavour.
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The earliest formation of Islamic science, however, was certainly
Muslim, although it is impossible to know much about it.

Already the production of the final version of the Qur ān during the
first Islamic century presupposes a solid beginning of grammatical
and textual studies.
– The writing system was transformed in the process but was

originally somewhat ambiguous
– early manuscripts, moreover contained variants (in part adapted

to the pronunciations of various regions of Arabia),

In consequence, writings intertwining grammatical and philological
investigations with Qur anic commentary were already produced
before the Umayyad takeover.
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Debate about theological principles began in early Umayyad times,
namely as politically applied theology, in Basra rather than in Damascus.

The first critical point was whether “grave sinners” were
automatically condemned and therefore outside Islām and free booty,
as held by an extremist group of Khārijites

(“grave sinners” in their view were not only the Umayyad’s but
also all those who submitted to Umayyad rule, that is, everybody
outside the group itself).

Around 700, debates about human Free Will and personal
responsibility for sin (as connected to God’s benevolence) arose.
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It has been suggested that this interest in theological dilemmas was a
reaction to the criticism of theologically more sophisticated Christians
in Damascus.

It certainly cannot be excluded that converted Christians remembered
the theological luggage of the religion they had left behind, and after
the Abbāsid revolution such inter-faith debates did play a role.
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As an explanation of the beginnings of theology, however, they must
be discarded for a number of reasons.
– Basra was even here as important a centre for the debate as

Damascus;
– there is no significant evidence of theological debates between

Christians and Muslims at the time;
– Khārijites were among the first proponents of the view of Free

Will – the practical point being whether the Umayyad’s were
responsible for their actions and therefore dubious as Muslims.

This was no question of theological importance for their
Christian subjects.
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A real theological innovation of the epoch, finally, was clarification of
the notion of the “community” of believers;

this had definitely no Christian counterpart – what was at stake in
Christian controversies about “the church” was hierarchy and
organization, not the church as a community.

This clarification took place within the broad movement that in the
end produced the sunnah.
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New impact of old knowledge

Further developments in theology were linked to the appropriation of
awā il philosophy and sciences, to which I shall now turn.

Awā il philosophy and science were to a large extent of Greek and
Hellenistic origin.

Not exclusively, however; Indian and Sasanid inspiration also played
important roles, in particular in early Abbāsid times;

syncretistic Mesopotamian traditions combining Hellenistic Gnostic
currents (already syncretistic on their own) with local religion were
important in the occult sciences.
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Medicine is probably the area where Islamic culture first absorbed
Greek knowledge and practice.

That does not mean that there were no specialists in curing in early
Islamic and pre-Islamic Arabia – there were indeed.

But when the Umayyad’s transferred the capital to Damascus, they
took local Christian physicians into their service

also, it is claimed as a strain in the ill fame of the dynasty,
taking advantage of their knowledge of poisons.

Such services invited a slow beginning of translations of medical
treatises; one Umayyad caliph is also supposed to have transferred
the medical school of Alexandria to Antiochia around 718.
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Later claims that an Umayyad prince sponsored the translation of
medical, alchemical and astrological treatises, on the other hand, are
almost certainly legendary.

However, medicine served an eminently practical purpose directly,
and even alchemy and astrology (if we should choose to believe they
were translated) will have done so.

Medicine, alchemy and astrology only became constituents of a
recognized larger body of awā il knowledge when integrated with
Greek philosophy during the period of deliberate import under the
early Abbāsids.
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In that process, as formulated by Dimitri Gutas

almost all non-literary and non-historical secular Greek books that were
available throughout the Eastern Byzantine Empire and the Near East
were translated into Arabic. What this means is that all of the following
Greek writings, other than the exceptions just noted, which have reached
us from Hellenistic, Roman, and late antiquity times, and many more that
have not survived in the original Greek, were subjected to the
transformative magic of the translator’s pen: astrology and alchemy and
the rest of the occult sciences; the subjects of the quadrivium: arithmetic,
geometry, astronomy, and theory of music; the entire field of Aristotelian
philosophy throughout its history: metaphysics, ethics, physics, zoology,
botany, and especially logic - the Organon; all the health sciences:
medicine, pharmacology, and veterinary science; and various other
marginal genres of writings, such as Byzantine handbooks on military
science (the tactica), popular collections of wisdom sayings, and even
books on falconry - all these subjects passed through the hands of the
translators.
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As Gutas goes on, the translation movement lasted
well over two centuries; [...] it was supported by the entire elite of
Abbasid society: caliphs and princes, civil servants and military leaders,

merchants and bankers, and scholars and scientists; it was not the pet
project of any particular group in the furtherance of their restricted
agenda. Third, it was subsidized by an enormous outlay of funds, both
public and private; it was no eccentric whim of a Maecenas or the
fashionable affectation of a few wealthy patrons seeking to invest in a
philanthropic or self-aggrandizing cause. Finally, it was eventually
conducted with rigorous scholarly methodology and strict philological
exactitude [...] on the basis of a sustained program that spanned
generations and which reflects, in the final analysis, a social attitude and
the public culture of early Abbasid society.
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I already mentioned the use of astrologers at the foundation of
Baghdad in 762 under the caliph al-Mansūr (754–774).

Around one decade later, an embassy from Sind in north-western
India brought a Sanskrit work on planetary astronomy to the court.

In collaboration with an Indian astronomer who participated in the
embassy, this treatise was then translated into Arabic at the request of
al-Mansūr, becoming known as Sindhind.

A Persian astronomical work written for the Sasanid ruler around 550
was also translated, becoming known as Zı̄j al-Šāh. Even this work
was mainly built on Sanskrit sources.
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A couple of decades later, one of the Barmakids, a very powerful
Persian client family, took care to have Ptolemy’s Almagest translated
– and since the first translation was recognized to be inferior, to

have it translated anew.

A third translation was made in the early ninth century (apparently
by order of the caliph al-Ma mūn, 813–834) by al-Hajjāj, who had
already made a first translation of the Elements during the caliphate of
Hārūn and was commissioned by al-Ma mūn to make a new one.

One further translation of the Almagest was made by Ishāq ibn
Hunayn, maybe the greatest of the translators, in the second half of
the ninth century.
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By then, Ptolemaic astronomy had since long become the dominant
(but still not sole) inspiration for Islamic astronomy, and new
observations had allowed the correction of some of Ptolemy’s
parameters.

Islamic astronomy remained fundamentally Ptolemaic, but it was
never fundamentalist.

In particular regarding the sun, Ptolemy’s parameters were improved;
it was even discovered (by al-Zarqāli around 1080) that the direction
of the solar eccentricity rotates slowly, which adds another element to
the heavenly structure.

The motion of the sun determines the connection between the
calender (based on the counting of days) and the whole heavenly
system. Therefore the parameters of the sun were submitted to
particular scrutiny.
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Astronomy brought with it several kinds of mathematics.

I already mentioned the role of the “middle books” and of the
Elements in the astronomical curriculum.

But first came the “Hindu-Arabic numerals”.

Greek astronomy had used an alphabetic notation, where α stood for
1, β for 2, ..., ι for 10, κ for 20, ..., ω for 900. Fractional quantities were
expressed in base 60, whence our minutes, seconds (and until some
centuries ago “thirds”, “fourths”, ...).

The Indians had invented “our” place value system with base 10, and
the Sanskrit book translated as Sindhind probably made use of these.
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The first Arabic introduction to their use we know about was written
by al-Khwārizmı̄, a member of al-Ma mūn’s “House of Wisdom”,
who primarily worked as an astronomer and wrote the probably first
treatise on algebra.

For centuries, this Indian system was used for scientific purposes
only.

Administration was carried out in systems borrowed from Byzantine
or Sasanid administrators.

Commercial calculators used “finger-reckoning”, inherited from
ancient Mediterranean practice and known as “Roman calculation”.
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Indian astronomers had also introduced a modified version of
trigonometry that is practically equivalent to ours (Greek astronomers
had used chord lengths).

Even this was taken over in Islamic astronomy, and with time
immensely more precise trigonometric tables were computed than the
ones inherited from the Greeks and the Indians.
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For daily life in our contemporary world, the adoption and
subsequent global diffusion of the decimal place value system has
been of outstanding consequence.

For the unfolding of the body of Islamic science, however, Greek
geometry – the third component of astronomical mathematics – was
much more important.

The overwhelming majority of those who count as “mathematicians”
in surveys of Islamic science were also astronomers, but that does not
mean that geometry was always treated as an auxiliary discipline.
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Firstly, creative work in the style of Archimedes and Apollonios was
undertaken up to the moment when interaction with Early Modern
European mathematics began.

Secondly, bordering toward philosophy we find a number of works
investigating the foundations of geometry – some of them in
discussion with ancient commentaries that are otherwise lost, some of
them without such connections.

In contrast to what we know from Hellenistic Antiquity, such works
were sometimes made by outstanding creative mathematicians such
as al-Khayyāmı̄ (1048–1131 ?).
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Among the “more physical” of the Greek mathematical sciences,
astronomy had a standing on its own among the awā il sciences.

None of the others attained similar social importance, but works on
mechanics, optics and harmonics were translated, and also inspired
further notable work.

It is striking that this further work was often more closely linked to
the material practice they represented than had been the case in
Hellenistic Antiquity;

in consequence, they are perhaps better described as disciplines of
what the Early Modern period would call “mixed mathematics”.
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This is most clearly the case if we look at musical theory – probably
for the obvious reason that Greek theoretical harmonics, though
hardly corresponding perfectly to the harmonies of practised Greek
music, certainly agreed better with this practice than with the
harmonies of the Islamic world.

The early ninth-century philosopher al-Kindı̄ did connect musical
harmony (as a concept) both to arithmetical ratio and to the general
harmony of the cosmos, in agreement with Neoplatonic and
Pythagorean inspiration.

But going on he takes up the relation of music to physiological and
psychological phenomena. When numbers enter his discussion, it is in
a consideration of the significance of the number of strings on
different instruments.
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al-Kindı̄ has no numerical description of the harmonic scales as found
in Greek harmonics, only of rhythm as found in Aristoxenos and
Augustine.

Genuinely musical writing is even further from the Pythagorean and
Euclidean theory of harmony.
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The case of mechanics is similar, though less radical in its deviation
from the Greek inspiration.

Some work continuing the Archimedean tradition was made –
enough, indeed, to be a living tradition in the 12th century that could
stimulate the Latin world.

Even within this tradition, however, Thābit ibn Qurrah combines the
mathematical principles of Archimedean statics with the dynamical
approach of (ps-)Aristotle’s Mechanica.
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Other work in the domain of mechanics was oriented toward real and
often sophisticated mechanical devices, going well beyond what had
been put into writing in classical Antiquity,

or at least, what had been put into writing by writers whose social prestige
called for copying of their works:

Also a restriction to be taken into consideration
in Chinese history of science.

Those Greek writers whose work was copied and conserved (Philon of
Byzantium, Heron, Pappos, Vitruvius) mostly tried to pose as
philosophers or were counted under a philosophical heading,

or they were gentleman-writers or supervisors “with little oil on their
hands”.
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Those who wrote the mechanical treatises of the Islamic world were
often real engineers, knowing their trade better than their grammar.

Their works emphasize the care that has to be taken with
constructions in order, for instance, to prevent that friction, bending
and warping obstruct their function

(topics not discussed in Greek theoretical works, even
though the engineers who built war machines must have
known about the problems).

79

te the mechanical treatises of the Islamic world w
n real engineers,s, knowing their trade better than their grammar.

s emphasize t
to prevent that friction, bending

and warping obstruct their function
cs not discussed in Greek theoretical works,

e engineers w
known about the problems).



Ancient optics had mainly considered the geometry of light rays or
visual rays;

the grand treatise written by ibn al-Haytham (965–c. 1040, in Latin
called Alhazen) gives an experimental and mathematical treatment
not only of light but also of vision and of the structure of the eye
with all its organs and membranes,

thus combining what had been done by ancient optics with what had
only been considered by physicians in Antiquity.
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Spherical geometry had been dealt with in the treatises of Autolycos,
Menelaos and Theodosios as a purely geometric discipline,

speaking only of circles on a sphere but never of equator, ecliptic and
horizon though evidently aimed as a tool for astronomy and, to a
lesser extent, for mathematical geography.

As a rule, Arabic paraphrases and commentaries made this link
explicit, transforming thus even this discipline into a branch of mixed
mathematics.
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two more branches of mathematics also counted as awā il sciences.
One of these is Nichomachean arithmetic.

Nicomachos’s Introduction to Arithmetic was translated a second time
by Thābit;

the first translation may possibly have been made from a pre-existing
Syriac translation – the only mathematical work, it seems, which had
been translated into Syriac before the Abbāsid translation wave).
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Nichomachean arithmetic came to play a certain role in the Ikhwān al-
Safā , “Letters of the Brethren of Purity”, an encyclopedic collection of
writings from the tenth century making propaganda for the Ismā ı̄lı̄
cause, described as

a new syncretism. Its chief component is an earlier Hellenistic syncretism
in which the views of Aristotle, Euclid, Ptolemy, and others are
subordinated to a mixture of Platonism and Neoplatonism recast in the
form of a Pythagorean Hermeticism. To this amalgam are joined Hindu,
Persian, and Christian elements. Finally, the whole is integrated with the
doctrines of Islam.

Nicomachos’ Arithmetic is also referred to regularly when writings
about music touch at numerical ratios.
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But the Arithmetic also became an ingredient in “real mathematics”, as
we may already suspect from the fact that Thābit made a translation.

“Perfect numbers” had been investigated by Euclid’s.

“Amicable numbers” are two numbers, each of which equals the sum
of the divisors of the other. Even this concept, and the smallest pair
(220, 284) had been known by late ancient Pythagoreans

but ancient arithmetic had never submitted it to theoretical scrutiny
(at least not successfully). The first to do so was precisely Thābit, who
took inspiration from Nicomachos but insisted that a proof was
needed.
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Another mathematical field with no astronomical connection which
became important was algebra (much more important already within
medieval Islamic culture but even more afterwards).

The first treatise about the technique is probably al-Khwārizmı̄’s
Compendious Book on Calculation by Restoration and Reduction.

In the introduction to this work, written in the 820s, al-Khwārizmı̄
tells in the introduction that al-Ma mūn had asked him to write a
short treatise about the subject, which the caliph must hence have
known about.

This pre-existing practice is likely to have merged two techniques,
that of the “thing” and that of the “possession and its [square] root”.
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The technique of “the thing” is a “rhetorical” algebra (that is, an
algebra expressed in words and neither in symbols nor through
manipulation of geometric figures); it seems to have been known in
Hellenistic Antiquity.

The technique of the “possession and its [square] root” was based
upon a set of riddles, for instance, “to some possession I added 10 of
its square roots, and the outcome was 39 dirhams”.

This technique may have come from Central Asia.
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Already before al-Khwārizmı̄ wrote his treatise, the two techniques
had merged, and the riddles had come to serve as a representation for
general second-degree problems – the one that was just quoted
corresponds to our equation x2+10x = 39.

For these, al-Khwārizmı̄ offered rules – for the one quoted
you halve the [number of] roots, multiply it by itself and add to the
dirhams, you take the square root and subtract the half of the [number
of] roots.

Knowing, however, that mathematics should build on demonstrations
he added geometric demonstrations – not mere references to Euclid,
with whom typical readers of his treatise would probable not be
familiar, and not quite in Euclidean style.

Actually, his proofs are inspired by riddles which had circulated
among practical geometers in the area for 2500 years at least.
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Al-Khwārizmı̄’s Algebra gave rise to several developmental strands.

Thābit wrote a small work in which he provided the rules with
properly Euclidean proofs. Slightly later, Abū Kāmil wrote a larger
treatise on the topic, in the main a quantitative as well as theoretical
extension of al-Khwārizmı̄’s work.

Around 1000, al-Karajı̄ started the development of a genuine theory of
polynomials (containing arbitrary positive and negative powers);

this work was continued in the mid-12th century by the physician al-
Samaw al.
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Somewhere around 1100, al-Khayyāmı̄ also wrote on the topic, but in
a totally different perspective.

On one hand, he made a classification of 25 equation types of the
first, second and third degree;

on the other, being an excellent geometer in Greek tradition, he
showed how those of them that cannot be reduced to first- or second-
degree equations can be solved by means of the intersection of conic
sections.

Three scholarly generations continued this study in combination with
al-Samaw als techniques in the numerical solution of equations.
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A third development took place in the Maghreb and al-Andalus
(Islamic Spain) from the late 12th century onward.

Here, basic algebra thrived in the context of madrasah-learning, and
here algebraic notations developed (until then, Islamic algebra had
been “rhetorical”, apart from the use of schemes by al-Samaw al and
those who followed him).

This may have had some influence in late medieval Italian algebra,
which however never really grasped the potentialities of such
notations.
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Through their direct or indirect commitment to astrology, the
reception of astronomy and mathematics were, so to speak, politically
motivated (though not only, and not only because of their connection
to astrology).

“Political astrology”, history of dynasties explained in terms of the
periods governed by the stars, had been an important ingredient in
Sasanid imperial ideology.

In Arabic translation, such Zoroastrian texts showing that the
downfall of the Umayyad’s was imminent had served as propaganda
during the Abbāsid revolt.
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Unexpectedly perhaps in a present-day perspective, the adoption of
philosophy was also initially a political matter.

The first translation of an Aristotelian work was that of the Topics,
Aristotle’s most advanced book on dialectic.

The translation was made by the Nestorian patriarch Timothy I on the
solicitation of the caliph al-Mahdı̄ (775–785), al-Mansūr’s son and
successor.

Al-Mahdı̄ had had a theological debate (a munāzarah) around 782
with Timothy.

We know the disputation from Timothy’s report, according to which
he was the winner of the disputation. Al-Mahdı̄’s wish to have the
Topics translated suggests that he saw the outcome in the same way.
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This story expresses another consequence of the Abbāsid revolution,
and an aspect of Abbāsid state ideology:

Islām had become a universal religion, not just a religion for the
Arabs, and therefore had to go into dialogue with other religions that
made the same claim, and to prove its superiority.

The need to show superiority in argued controversy had a general
impact on kalām, reasoned theology.
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As a separate field of knowledge, kalām it was possibly first
distinguished by the mu tazilah.

From the outgoing eighth century onward, this group constituted the
main stock of mutakallimun (“those who engage in kalām”) due to the
favour of first the Barmakids, later and in particular of al-Ma mūm.
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Al-Ma mūn made use of them when organizing inter-faith debates. By
then they were basing themselves not only on the traditional Islamic
sources of knowledge but also on Greek cosmology, emphasizing
reason at the cost of tradition and Traditions.

Their cosmology was based on a conception of the cosmos as
composed of durable atoms and utterly ephemeral accidents, which
left ample space for God’s omnipotence (not too far from the view
which became known as occasionalism in European 17th-century
philosophy).

Opinions about atomism will have had little significance in disputes
with Christians, but they may have been quite important in the
debate with Manicheans.
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The service rendered to the mu tazilah by Greek logic, natural
philosophy, mathematics and astronomy can be illustrated by a
quotation from al-Jāhiz (c. 776–868/69):

The difference between the Christians and the Jews is that the latter
consider that the study of philosophy is a cause of unbelief, that the
application of dialectic to the study of religion is a heresy and the very
fountainhead of doubt, that the only true learning is that contained in the
Pentateuch and the writings of the Prophets, and that the belief in the
efficacy of medicine and faith in astrologers’ predictions are likewise
causes of heresy, leading towards heterodoxy and away from the path
trodden by their forefathers and models. They go to such extremes in the
matter that they suffer the blood of those who do those things to be spilt
with impunity, and silence any who are tempted to follow their example.

Had the common people but known that the Christians and the
Byzantines have neither wisdom nor clarity [of mind] nor depth of
thought but are simply clever with their hands in wood-turning,
carpentry, plastic arts, and weaving of silk brocade, they would have
removed them from the ranks of the literati and dropped them from the
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roster of philosophers and sages because works like the Organon, On
Coming to Be and Passing Away, and Meteorology were written by Aristotle,
and he is neither Byzantine nor Christian; the Almagest was written by
Ptolemy, and he is neither Byzantine nor Christian; the Elements was
written by Euclid, and he is neither Byzantine nor Christian; medical
books were written by Galen, who was neither Byzantine nor Christian;
and similarly with the books by Democritus, Hippocrates, Plato, and on
and on. All these are individuals of one nation; they have perished but
the traces of their minds live on: they are the Greeks. Their religion was
different from the religion of the Byzantines, and their culture was
different from the culture of the Byzantines. They were scientists, while
these people [the Byzantines] are artisans who appropriated the books of
the Greeks on account of the geographical proximity.
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Towards the end of his reign, al-Ma mūn instituted an inquisition
court that was to enforce among officials the doctrine that the Qur ān
is created (and thus not coeval with God);

the mu tazilah got involved in the undertaking, which was directed
rather brutally against the increasing influence of the ulamā .

In the end, the popular backing of the latter proved too strong, and in
849 the caliph al-Mutawakkil (847–861) reversed the policy, allying
himself with the ulamā and the emerging sunnah.

After this the mu tazilah lost political influence, yet without
disappearing as an intellectual current – and kalām, reasoning about
theology, was continued by many thinkers within the sunnah.
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e popular backing o d too strong,
849 the c 1) reversed the policy,y, allying
himself with the mamamāmaulamamāmāma ama
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The other “political” awā il science, astrology, was not given up by the
caliphs, even though it was regularly condemned by orthodox ulamā
along with mu tāzilism.

The Koran expressly forbids all Moslems to pry into futurity by any
form of divination; and the most famous commentators for this reason
represent the study of astrology as criminal.

Astrology was not only too important for the caliphs.

It was also popular with the broader masses, for which reason the
ulamā could not enforce the condemnation.
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in spite of the survival of kalām, after
the first enthusiastic acceptance of Greek ideas in the years round about
800 the majority of Muslim religious scholars made no further
explorations of the Greek heritage but contented themselves with
criticizing or assimilating what was already present in Islamic works.

That situation lasted until c. 950.
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This, however, regards the religious scholars. But the mu tazilite
interest in philosophy had soon been followed by the beginning of
original philosophical thought inspired by the Greek model and not
linked to theology.

Teaching of medicine had probably integrated Aristotelian and
natural philosophy, and many Galenic works, medical as well as
philosophical, were translated or retranslated during the 9th century.

The genuinely creative phase can be taken to begin with al-Kindı̄ (c.
800–870, active in Baghdad), known as “the philosopher of the
Arabs”, and with the translation of a number of further Aristotelian
works as well as Neoplatonic treatises, several of the latter mis-
attributed to Aristotle.
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Most important among these misattributions were, firstly, the so-
called Theology of Aristotle, a paraphrase of Plotinus’s Enneads IV–VI).

Secondly, what became known in Latin translation as Liber de causis,
derived from Proclos’s Elements of Theology.

Both influenced the Islamic (and later, medieval Latin) interpretation
of Aristotle profoundly, since they mediated not only between
rationalist philosophy and an over-arching theism but also between
various strands of Greek philosophy.
– Both cultures, and still the European Renaissance, wanted to find

in these a unified message.
– Neoplatonic commentaries to or redactions of genuinely

Aristotelian treatise (for instance the Metaphysics) worked in the
same direction.
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The Theology of Aristotle was translated for al-Kindı̄
like later outstanding Islamic philosophers except possibly
al-Fārābı̄, he did not know Greek.

Al-Kindı̄ himself wrote a treatise On First Philosophy, which illustrates
the harmonization.

In the dedication to the caliph al-Mu tasim, al-Ma mūn’s brother
(833–842), he presents philosophy as “the human art which is highest
in degree and most noble in rank”.

Philosophy, he goes on, is
knowledge of the true nature of things, insofar as is possible for man. The
aim of the philosopher is, as regards his knowledge, to attain the truth,
and as regards his action, to act truthfully.
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The italicized passage hints at a distinction between human
knowledge and prophetic or revealed knowledge.

Within the Aristotelian area, al-Kindı̄ concentrated on what was
pertinent to the Neoplatonic orientation – metaphysics, cosmology (in
particular the system of the heavens) and the soul.

But his writings go far beyond the topics which Aristotle had dealt
with.
– Music, already mentioned;
– introductions to the mathematical disciplines and astrology (all of

it still in harmony with Neoplatonism);
– medicine and a number of practical topics of interest to his

patrons (the caliph family, among others), such as jewels, glass,
dyes, removal of stains), swords, perfumes, zoology, tides, etc.
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Some of his optical and medical works make use, respectively, of
rather advanced geometry and proportion theory (the latter in work
on the effect of composite drugs)

they obviously go further into real-world applications that one would
expect from a mere exposition of borrowed Neoplatonism.
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The stance of al-Rāzı̄ (854–925 or 935; born and first active in Rayy
close to present-day Teheran in Iran, later in Baghdād; Rhazes in
medieval Latin translations) was very different

not only from that of al-Kindı̄ but also from what all other main
figures of Islamic philosophy.

As al-Kindı̄ (and later the philosophers ibn Sı̄nā and ibn Rušd), he
was also a writer on medicine and a practising physician, and
possibly even more outstanding that they in this domain (I shall
return to his alchemy).
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He declared himself not to be an Aristotelian but a Platonist;

however, his Platonism is not Neoplatonic but rather derived from
the cosmology of the Timaeus;

his views about creation, matter, and the soul and its transmigration
may also have been influenced by Sābian and Manichean cosmology,
or even by Indian philosophies

but essential works of his are only known from commentaries which
do not allow us to conclude.

Galen’s philosophy, as well as his medicine, were important to him,
but in particular because it allowed him to formulate his
disagreements, on medical matters as well as epistemology.
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Most important of those concerning principles is his insistence on the
validity of a priori certainties

and his epistemological egalitarianism, according to which all human
beings possess reason, neither scholars nor prophets having any
higher standing.

This implied a general scepticism toward religion (Islām included)
and toward social hierarchy.

In consequence (Fakhry):
al-Rāzı̄ has had to pay the classic price for his intellectual boldness: the
consignment of most of his literary output to oblivion.

Much is indeed only known from writings that polemicize against
him.
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Two other, somewhat younger important philosophers remained
within the Neoplatonic framework. The first of these was al-Fārābı̄ (c.
870–950).

He studied Greek philosophers with an eminent Nestorian teacher,
and his familiarity with the Platonic as well as the Aristotelian corpus
went far beyond that of al-Kindı̄.

So did his own further elaboration of a philosophical system,
integrating topics from metaphysics and logic with political theory.

His Catalogue of the Sciences was translated twice into Latin in the 12th
Century, and also paraphrased once (according to the norms of today,
plagiarized).
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As can be read from his Perfect State (which integrates political theory
with theology and the theory of the soul, in the tradition of Plato’s
Republic and Laws), his opinions were far from orthodox:

Only the soul of the inhabitants of the perfect state (be it a real state,
be it an ideal community not bound to time and place) are
permanent, those of the foolish and villainous “states” need matter
and vanish when their material basis dissolves – no need, not even
possibility of everlasting castigation.
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Of even greater consequence, in the Islamic as well as later in the
Latin world, was the work of ibn Sı̄nā (980–1037, active in Central
Asia and Iran; Latin Avicenna).

He was an outstanding physician and medical writer – his Canon
remained on the standard curriculum of European universities until
the 17th century.

He was also a public administrator – for a while even vizier for a
ruler.

According to an autobiography he had studied the Qur ān and the
Ismā ı̄lı̄ “Letters of the Brethren of Purity” as a kid, and he received
his first introduction to philosophy from Porphyry’s Introduction [to
Aristotle’s Categories].
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Islām and Neoplatonism remained the combined interpretational
framework for his great Aristotelian synthesis of logic, epistemology,
natural philosophy and metaphysics set forth in the Al-Šifā , “The
Cure [of ignorance]”;

the work further deals with the traditional four mathematical
disciplines – treated also in the introductory treatises of the Ikhwān al-
Safā . Ethics and political theory, on the other hand, are not taken up.

Ibn Sı̄nā’s view of the soul in not as obviously heterodox as that of al-
Fārābı̄, but still an invitation for the orthodox to distrust philosophy.
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¯’s view of the soul iin not as obviously heterodox a
t still an invitation for the orthodox to distrust philosophy.

xxx
Text Box
is



The Canon, beyond being a practical medical guide, was also a
theoretical work, an extension of the Cure.

It is strongly inspired by Galenic theory, but when Galen differs from
Aristotle, ibn Sı̄nā often sides with the latter – and not because
empirical evidence pushes him to do so.

One important point where he disagrees with Aristotle concerns the
function of the brain, which he sees as the seat of thought, suggesting
further a functional differentiation between parts of the brain.

The foundation for this latter theory is also pure speculation.
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Two important 11th- to 12th-century figures may be taken to
epitomize together the ultimate fate of awā il philosophy.

Both were trained in law, and less interested in hadı̄th than in legal
discussion;

both also rejected Neoplatonism as found in al-Fārābı̄ and ibn Sı̄nā –
but that is where the similarity stops.

Their own conclusions, and the ulterior fortune of their works, were
also quite different.
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The oldest of the two was al-Ghazālı̄ (1058–1111, active in Iran and
Baghdād). While a teacher of law at the prestigious Nizamiyyah-
madrasah of Baghdād (from 1084 onward), he pursued kalām and
philosophy privately.

After four years he retired from teaching, possibly because of a
nervous or religious crisis, which however did not prevent him from
forming and expressing his views, neither during the following
decade where he did not teach nor after his return.
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In an autobiographical writing from his last years we find the
following:

the different religious observances and religious communities of the
human race and likewise the different theological systems of the religious
leaders, with all the multiplicity of sects and variety of practices,
constitute ocean depths in which the majority drown and only a minority
reach safety. Each separate group thinks that it alone is saved [...].

From my early youth [...], until the present time when I am over fifty,
I have ever recklessly launched out into the midst of these ocean depths,
I have ever bravely embarked on this open sea, throwing aside all craven
caution; I have poked into every dark recess, I have made an assault on
every problem, I have plunged into every abyss, I have scrutinized the
creed of every sect, I have tried to lay bare the inmost doctrines of every
community. All this have I done that I might distinguish between true
and false, between sound tradition and heretical innovation. Whenever I
meet one of the Bātinı̄yah, I like to study his creed; whenever I meet one
of the Zahirı̄yah, I want to know the essentials of his belief. ...
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In cases when al-Ghazālı̄ found reasons (or practices) he could not
accept (most cases), he did not hesitate to expose them in writing –

sometimes, in particular in the case of philosophers after having
offered first a loyal presentation.

He attacked too worldly ulamā as well as ismā ı̄lı̄ and mystics going
too far in their claims of unity with God; his main influence, however,
was due to his attacks on Neoplatonic philosophy.

Philosophers, as al-Ghāzālı̄ knows them, fall into three groups,
“materialists”, “naturalists” and “theists”.
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“Materialists” and “naturalists” appear to be the pre-Socratics (whom
he can only have known about indirectly);

the third group encompasses “Socrates, his pupil Plato, and the
latter’s pupil Aristotle”, who

in general attacked the two previous groups, the Materialists and the
Naturalists, and exposed their defects so effectively that others were
relieved of the task.

Aristotle, he goes on (speaking of the Neoplatonic Aristotle he knows)
attacked his predecessors among the Theistic philosophers, especially
Plato and Socrates [...]. Yet he too retained a residue of their unbelief and
heresy from which he did not manage to free himself. We must therefore
reckon as unbelievers both these philosophers themselves and their
followers among the Islamic philosophers, such as Ibn Sı̄nā, al-Fārābı̄ and
others.
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But al-Ghazālı̄ recognizes quality when he encounters it:
in transmitting the philosophy of Aristotle, however, none of the Islamic
philosophers has accomplished anything comparable to the achievements
of the two men named. The translations of others are marked by disorder
and confusion, which so perplex the understanding of the student that he
fails to comprehend; and if a thing is not comprehended how can it be
either refuted or accepted.

Al-Fārābı̄ and ibn Sı̄nā are therefore those who are refuted, for
example in the treatise on the Tahāfut al-falāsifa, “Incoherence of the
philosophers”.

The purpose of this work is “to alert those who think well of the
philosophers and believe that their ways are free from contradiction
by showing the [various] aspects of their incoherence”.
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Al-Ghazālı̄ discusses 20 problems dealing with
– the belief of philosophers in the eternity of the world;
– their merely metaphorical (and therefore dishonest) assertion that

God is the maker of the world;
– their inability to prove the existence of the creator of the world;
– their denial of the Divine attributes;
– their view of the intelligences of the heavenly spheres, and of the

causes for the motion of the latter;
– etc.

The dangers presented by philosophy, he explains in the
autobiography, are located in its theology and metaphysics.
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Mathematics and logic (and natural philosophy, except for certain
points discussed in the Incoherence) are in themselves irreproachable;

but they may mislead those who master them to believe that
everything that cannot be proved as done in mathematics is based on
ignorance,

or to assume that what the philosophers say on other topics is as
certain as their expositions of logic.
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Ibn Rušd (1126–1198, active in al-Andalus and Morocco; Averroes in
Latin) was not only a legal scholar but also a practising judge (qādı̄),
son and grandson of judges.

Even he studied medicine. He was probably first introduced to
natural philosophy in this context.

This could a personal reason for his request that heavenly movements
should be explained from “physics”, not from physically impossible
mathematics
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In consequence, ibn Rušd started undertaking astronomical
observations that could allow the construction of an adequate system,
which however were interrupted by other tasks.

From around 1168, his life was divided between the writing of
commentaries to Aristotle, of treatises expounding his own
philosophy and theology, and of completing a great medical treatise

– not to speak of his duties as qādı̄ of Seville and Cordoba.
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In 1195, the ruler gave in to pressure from rigorously orthodox
ulamā of al-Andalus during a war with the Christians and had ibn

Rušd removed from his office and his doctrines condemned
– only to revoke everything and call ibn Rušd to his court as

soon as he was back in Morocco.

Ibn Rušd’s most influential works were his commentaries to
Aristotle – so important in Latin scholarship from the 1260s onward
that he was mostly spoken of simply as Commentator, just as Aristotle
was known as Philosophus.

Not least his penetrating analysis of the Posterior Analytics led him to
discover an Aristotle that differed fundamentally from that of ancient
Neoplatonic commentators as well as their Islamic followers, in
particular ibn Sı̄nā.
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What he discovered was “the logician who follows a strict method of
demonstration, the scholar who starts from the concrete in order to
explain it by linking it with general propositions”.

The commentaries are written in constant dialogue with Alexander of
Aphrodisias, a Greek commentator from c. 200 CE. When needed,
Galen as well as ancient and Islamic Neoplatonists are also drawn
into the discussion.
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In his independent writings, ibn Rušd often moved in the border zone
between philosophy and faith

– faith, not theology, since he considers reasoned theology a
mistaken concoction of the religious feeling of everybody and
of the Qur ān (both of which he respects) with methods that
are proper to philosophy and which can only lead to sophistry
when applied to faith.
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This is particularly pointed out in Tahāfut al-Tahāfut, “Incoherence of
the Incoherence”, a work aimed at showing

“the different degrees of assent and conviction attained by the assertions
in [al-Ghazālı̄’s] The Incoherence of the Philosophers, and to prove that the
greater part has not reached the degree of evidence and of truth”.

Point by point, ibn Rušd goes through al-Ghazālı̄’s arguments and
points out which of them are dialectical, not demonstrative, which are
sophistical, and which are simply based on conventional assumptions.
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Not least due to the general political and ensuing cultural decline of
al-Andalus (and of a similar process in the east after the Mongol
expansion), ibn Rušd had very little influence in later Islamic thought.

Most writings have indeed survived in Hebrew and Latin
translation – late medieval Jewish as well as late 13th and later
medieval Latin philosophy were both strongly influenced by him.
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In the east, al-Ghazālı̄ is often supposed to have put an end to
philosophy as an independent intellectual endeavour.

This is not quite true, at least not as far as Iran is concerned. An
important figure here is Nāsir al-Dı̄n al-Tūsı̄ (1201–1274).

His Šı̄ ı̄ father, a jurist, made him study not only jurisprudence but
also Ismā ı̄lı̄ doctrines and philosophy.

Under an Ismā ı̄lı̄ princely patron he joined that movement, and also
came to play a political role: he was his ambassador to the Mongol
khān Hülegü and negotiated a submission,

and he himself joined Hülegü (accompanying him also in the raid on
Baghdād where the khān had the last Abbāsid caliph strangled).
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He became the chief astrologer of Hülegü and of his successor, and
was provided with funds to build from 1259 onward an observatory
and scholarly centre in Marāgha,

with visitors not only from the Islamic world but also from
Byzantium and probably China (which at the time was also under
Mongol rule).

He wrote several works
– on (mainly practical) ethics from an Ismā ı̄lı̄ perspective;
– on Ismā ı̄lı̄ esoteric philosophy;
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He also wrote on logic, cosmology and metaphysics in the wake of
ibn Sı̄nā.

He was so important in this respect that he was accused by an anti-
philosophical, orthodox Sunni theologian of being

the most pernicious hidden atheist, for whom the Qur ān is said to have
been ‘the scripture of the masses but ibn Sı̄nā’s works the scripture of the
elite’

He prepared recensions of the Elements, the “middle books” and the
Almagest, and tried to prove the parallel postulate of Elements I (one of
the better of the numerous failed attempts made since Antiquity).

So, while al-Tūsı̄’s logic and metaphysics were derivative, he was the
first of the prominent Islamic philosophers to have a real grasp of
mathematics and astronomy, however much his predecessors spoke
about these topics.
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Under Mongol protection and later that of the Safavid dynasty,
interest in ibn Sı̄nā’s and al-Tūsı̄’s philosophy was manifested in Iran
until the 17th century, mainly in the writing of abridgements,
commentaries and commentaries to commentaries.

On the whole, however, the creative phase of awā il philosophy ended
with al-Ghazālı̄ and ibn Rušd.

Al-Ghazālı̄’s polemics probably played a role, but in interplay with
the general socio-economic breakdown caused in the West by the
reconquista, in the East first by the break-up of the caliphate and then
by the Mongol invasion

– even a rich and tolerant court (and few courts were) is after all
less likely than a generally vivacious social ambience to generate a
vibrant cultural life.
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Al-Ghazālızālıza ¯’s polemics¯lı̄’s polemics probably played a role, but in interplay with¯lı s probably played a role,cs p in interplay with
the general socio-economic breakdown c
reconquista, he break-up of the caliphate and then
by the Mongol invasion



Other awā il sciences

134



Seen from the perspective of contemporary “world science”,
astronomy, mathematics and philosophy are certainly the most
important awā il sciences (even though this perspective tends to forget
the astrological companion of astronomy).

However, already from that of Latin medieval and Renaissance
Europe, things look different, and alchemy and other occult sciences
become prominent.

The most eminent name in alchemy is Jābir ibn Hayyān, who
however may be exactly that – a name.
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He is supposed to have been a pupil of the Šı̄ ı̄ imām Ja far al-Sādiq,
who died in 765, and to have been the author of an enormous corpus.

The terminology of this corpus, however, is borrowed from Hunayn
ibn Ishaq’s 9th-century translations, and its contents corresponds to
the persuasions of the Ismā ı̄lı̄ Ikhwān al-Safā and other tenth-century
Šı̄ ı̄ extremists.

Whether Jābir is a pure fiction or a real eighth-century person who
perhaps or perhaps not wrote something about alchemy will probably
never be decided;

but it can be safely assumed that the Jābirian corpus was created
around the mid-tenth century, probably by a whole group of authors.
This chronology also fits the first sources that refer to “Jābir”.
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around the mid-tenth century a whole group of authors.



Subsequently, the fame and importance of the presumed author led to
the creation of a number of pseudo-Jābirian works, in Arabic as well
as in Latin.

When the tenth-century dating of “Jābir” is taken into account, al-Rāzı̄
turns out to have written the earliest alchemical treatises that have
come down to us (though earliest by a few decades only).

Both al-Rāzı̄ and the Jābirian corpus show us,
– on one hand, that the Syrians and Arabs knew many more Greek

alchemical writings than we have today in the original;
– on the other, that already before their time a number of new

works had been composed in Arabic in imitation of Greek models
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In general, alchemical writings can be separated from other writings
on chemical technologies, not only by the aim of purifying metal in
order to produce gold but also by building on a theoretical basis of
Gnostic and Hermetic type (somehow inspired by post-Aristotelian
theories of matter)

expressed (Ullmann)
in allegorical stories, myths, visions and poems [...]. In order to protect
themselves against prosecution by orthodoxy or against competitors, they
used pseudonyms and availed themselves of obscure, encoded
expressions,

using often many different terms for the same thing or a single term
for many different things. This is one of the reasons that only a small
part of the total corpus has been studied.
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However, this characterization does not fit al-Rāzı̄, whose work in
alchemy was more empirical in approach than that of the Greeks or
Jābir, and who rejected the reliance on symbols as causes.

Al-Rāzı̄ also goes beyond the theory of four elements, appealing to
such empirical qualities as “salinity” and “inflammability.

This can be seen for instance from his major Kitāb sirr al-asrār, “Book
of the secret of secrets”, divided into a section of basic materials, a
section on tools, and one on procedures (88% of the work).

On the whole, it might be adequate to speak of the work as one on
chemistry, with scattered applications to alchemy – which does not
mean that it looks in any way like a modern chemistry textbook, since
few of the materials at disposal were reasonably well-defined.
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Even the properly alchemical literature contained a large amount of
genuine chemical knowledge
– as one of the Jābirian treatises sums up, it “gathers all [ways to

produce] solutions, all meltings, all calcinations, all refinements,
all rustings”, and also solidifications of fluids and liquidizations of
metals;

– others deal with the colouring of glass, the production of artificial
pearls, etc.
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The fundamental structure of alchemy (the combination of the aim of
transmutation with Hermetic-Gnostic ideas and post-Aristotelian
theories of matter) as well as a number of seminal writings were
taken over from the Hellenistic world;

but inspiration and technical information was also adopted from
elsewhere (the sources, not necessarily reliable, speak about Persia
and China), and almost certainly from existing local and imported
chemical technologies.
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If only we replace “technologies” by “practices”, Al-Nadı̄m’s mid-
tenth Fihrist offers a similar picture of the background for other occult
and magic arts: late ancient Hermeticism and magic Neoplatonism is
central, but Indian and Chinese magical practices as well as local pre-
Islamic legendary stuff.

Even this must thus be counted as awā il knowledge.
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The Islamic miracle
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In spite of some influence from other sources, awā il knowledge was
on the whole borrowed from sciences that had sprung up in the wake
of the so-called “Greek miracle”, the interest in theory not directly
responsible toward a broader practice.

Irrespectively of what we may think of its theory, this even holds for
Greek alchemy, with its dwindling familiarity with genuine technical
knowledge.
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of some influence f awā il¯ i¯ iwa knowledge was
on the whole borrowed from sciences t d sprung up in the wake
of the so-called “Greek miracle”, interest in theory not directly
responsible toward a broader practice.

is even holds for
Greek alchemy, ts dwindling familiarity with genuine technical
knowledge.



But the Islamic transformation of alchemy, with its new integration of
(still mostly Hermetic-Gnostic) theory with technical practices (and
not only the “practice” of gold-making) is one of many expressions of
another “miracle”:

the discovery that no practice is too lowly to serve as the starting point for
the development of theory, and no theory too lofty to serve practice.

This change of perspective on the role and purpose of theory is
usually ascribed in Europe to Francis Bacon (as a programme) and
later generations (as a research practice).
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We may illustrate the “miracle” with a quotation from the astronomer
and geometer (etc.) al-Bı̄rūnı̄ (973 to after 1050, active in Central Asia
and Iran) – namely the preface to his Book on finding the Chords in the
Circle ... (emphasis added):

You know well, God give you strength, for which reason I began
searching for a number of demonstrations proving a statement due to the
ancient Greeks concerning the division of the broken line in an arbitrary
circular arc by means of the perpendicular from its centre, and which
passion I felt for the subject [...], so that you reproached [?] me my
preoccupation with these chapters of geometry, not knowing the true
essence of these subjects, which consists precisely in going in each matter
beyond what is necessary. If you would only, God give you strength,
observe the aims of geometry, which consist in determining the mutual relation
between their magnitudes with regard to quantity, and [if you would only
observe] that it is in this way that one reaches knowledge of the magnitudes
of all things measurable and ponderable found between the centre of the world
and the ultimate limits of perception through the senses. And if you only
knew that by them [the geometrical magnitudes] are meant the [mere]
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forms, detached from matter [...]. Whatever way he [the geometer] may
go, through exercise will he be lifted from the physical to the divine
teachings, which are little accessible because of the difficulty to understand their
meaning, because of the subtlety of their methods and the majesty of their
subject, and because of the circumstance that not everybody is able to have a
conception of them, especially not the one who turns away from the art of
demonstration. You would be right, God give you strength, to reproach
me, had I neglected to search for these ways [methods], and used my
time for something where an easier approach would suffice; or if the work
had not arrived at the point which constitutes the fundament of astronomy, that
is, to the calculation of the chords in the circle and the ratio of their magnitude
to that supposed for the diameter [...]. Only in God the Almighty and
All-wise is relief!

147

forms, detached from matter [
be lifted from the physical to the divine

teachings, re little accessible because of the difficulty to understand their
meaning,

to reproach
me, had I neglected to search for these ways [

or if the work
had not arrived at the point which constitutes the fundament of astronomy,

e calculation of the chords in the circle



The topic of the treatise is trigonometric and ends
– by showing how the chord of a sum of or difference between two

arcs in a circle with given radius can be found from the chords of
the single arcs,

– and by finding chords for arcs that can be constructed and thus
calculated exactly (in our language, the arcs 45° and 36°, 30° being
too simple to be treated).

Thereby, the chords or sines serving astronomical calculations,
including sine 1°, can be determined more precisely than by
Ptolemy – indeed with any wanted precision.

So, the final outcome is useful, and al-Bı̄rūniı explains it to be an
obligation to bring the inquiry to this point.
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But it is no less of an obligation for him to base this on geometrical
demonstrations, explained to lift one “from the physical to the divine
teachings”.

Even though al-Bı̄rūnı̄ is a Muslim (there are no less than four routine
references to God in the small excerpt), the idea is clearly
Neoplatonic.

So, theory is a duty, and so is its application in practice.

This can be seen as a parallel to the inherent attitude or character of
Islām, which thus provides an explanation of the “Islamic miracle” at
one level. Islām is a fundamentalist religion, in the sense that no
aspect of life falls outside what God is supposed to care about,
neither inheritance nor bodily cleanliness.
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But there is neither a Pope nor church councils to decide what is
right. This is especially true of the period that preceded the formation
of the law schools.
– Afterwards, the ulamā often tried to determine for others.
– However, already the existence of four (and initially more) law

schools, all of which were considered legitimate, shows the limits
of their power,

and al-Bı̄rūnı̄ and other practitioners of awā il sciences as well as the
long survival of mu tazilism confirms the picture.

In any case, the basic orientation of Islamic sciences took shape
during the eighth and ninth century; after that, institutional and
professional habits guaranteed the long-time survival of the original
orientation, in particular where princely protection shielded.

150

is neither a Pope nor church councils t e what is
right. T is especially true of t at preceded the formation
of the law schools.

he limits
of their power,

s the
long survival of mu tazilismu tu tu tu tu t

e basic orientation o s took shape
during the eighth and ninth century t, institutional and
professional habits guaranteed the long-time survival o



We may also consider things from a sociological point of view.
Institutional and professional habits had ensured that the attitude
born from the Greek polis survived for the whole millennium of
classical Antiquity.

At the late ancient breakdown, these habits no longer had any social
carrier for whom they made sense.

One might expect a “return to normalcy”, that is, to a situation
similar to that of the scribal cultures of Mesopotamia and Egypt – and
early imperial China, for that matter.
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In one decisive respect, however, the situation of organized
knowledge in early Abbāsid times differed from that in ancient
Mesopotamia (etc.):

in the meantime, the possibility of theory had been discovered, and the
appropriation of awā il knowledge of Hellenistic origin was
necessarily associated with its formulation as theory.

The pervasive Neoplatonic attitude served as a further vehicle, as can
be seen in al-Bı̄rūnı̄’s text – at best perhaps when diluted into a mere
attitude.
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knowledge iin early Abbay Ay AAy A ¯sid timesbāsid times differed from that in ancientba s differed fes d

he possibility of theory
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The insufficiency of the latter explanation as it stands is illustrated by
what happened in medieval and Renaissance Western Europe.

Even here, ancient knowledge, when rediscovered from the eighth
century onward, arrived in a shape which invited to the rediscovery
of the possibility of theory

(if not at first then at least from the 12th century onward).

Here, however, the ancient ideology played together with unlike
religious circumstances: theoretical knowledge (in Latin scientia
speculativa), was assimilated to the contemplative life in the
monastery, regarded as superior to the active life of social practice.
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In their actual life, monks had to take care of many practical matters –
but ideologically this part of their existence was pushed under the
carpet.

In contrast, Traditionists and other ulamā were very often engaged in
social life, as artisans, merchants or public officials.

In this way, the sociacl organization of religious staff and its attitude
to the integration of the levels of existence fortified and stabilized
each other.
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“Naturalization”

As a rule, theoretical awā il sciences were thus more integrated with
their applications than the corresponding disciplines had been in the
Hellenistic world.

For a long time, however, this tendency toward “vertical” integration
was not accompanied by “horizontal” integration of parallel
knowledge practices dealing somehow with the same object.

As we have seen, the determination of prayer direction and praying
times was not made by mathematical astronomers.
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Al-Khwārizmı̄, it is true, did make tables for prayer times, but that
must be understood as a attempt to show what his mathematical
science could offer.

It does not mean that mathematical methods were really used in the
mosques.

Similarly, the introduction of Hindu-Arabic numerals in astronomy
did not lead to their general use.

For centuries, separate treatises on practical arithmetic based on finger
reckoning and on Hindu-Arabic numerals were written, sometimes by
the same author.
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The first treatment of the two techniques together was made by ibn
Tāhir († 1037), who was also a legal scholar and an orthodox
theologian and taught at the mosque.

Ibn Tāhir’s work can be seen as a harbinger of the process which
Abdelhamid Sabra speaks of as “naturalization”, integration of awā il
knowledge into the mainstream carried by mosque and madrasah
teaching.

This integration was often but not always selective.

Ibn Rušd, as we have seen, was the last of the outstanding
philosopher-physicians – but he was also the first representative of a
new group, the outstanding jurist-physicians, of which ibn al-Nafı̄z
(c. 1210–1288) is mentioned by Sabra as an example.
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Ibn al-Nafı̄z, beyond being a legal scholar and a physician of fame,
wrote independently on medical and surgical subjects

he seems to have been the first to describe the “lesser” or pulmonary
blood circulation (showing that Galen errs)

He also wrote extensive commentaries on Hippocratic and Galenic
works and on ibn Sı̄nā’s Canon – and also about theology.

He further taught at a hospital, according to the madrasah system – a
manuscript exists in which he gives one of his students ijāzah, license
to teach the text.
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Planetary astronomy instead mostly presents us with selective
integration.

Originally, prayer time was regulated by muezzins, who “were
appointed for the excellence of their voices and their character, and
[...] needed to be proficient only in the rudiments of folk astronomy”
(Wensinck & King).

From the 13th century onward, however, first in Egypt, mosques
began to employ a muwaqqit, a professional astronomer, who had the
duty to determine the correct moment for the prayers by means of
astronomy and spherical geometry.
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One 14th-century muwaqqit from Damascus (ibn al-Šātir, c. 1305 to
c. 1375) did not stick to this task but created a new planetary theory,
replacing eccentrics and equants with epicycles.

Many muwaqqit, however, did not go beyond the elaboration of tables
for the determination of the hour from the position of the sun and the
day of the year and adapting them to the local position.

Most, as one can imagine, simply used tables created by others.
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A number of primarily legal scholars wrote treatises on such
mathematics as might be needed in commercial and therefore legal
practice

(practical arithmetic, surveying, etc.)
or for the determination of inheritance parts.

They might adopt some concepts from Euclidean arithmetic and
geometry. But their works are extremely selective in their borrowings
from awā il mathematics, taking over only a few concepts and neither
proofs nor the idea of strict proof.
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The situation of awā il knowledge in the Sunni madrasah is similar to
that of astronomy at the mosque.

Madrasah teachers might individually be interested, and they could
also teach these topics if they wanted;

but the orientation of the institution did not ask for more than what
belonged naturally with ūlama learning – some logic to serve in legal
disputation, some medicine, some arithmetic and algebra for use in
inheritance distribution.

Nor did it push students to seek such teachers.

There was no deliberate suppression, however – “the vast majority of
the extant Arabic scientific and philosophical manuscripts have been
preserved in mosque libraries [...]” (Sabra).
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Sabra suggests that this process of “naturalization” had as its
consequence a merely utilitarian attitude toward the sciences that
were involved, and that this is the reason that the creativity of Islamic
science withered away after the 14th century.

Since the process of naturalization is defined by Sabra as a utilitarian
selection within the disciplines, this explanation seems plausible
though slightly circular.

However, the example of the just-mentioned muwaqqit-astronomer ibn
al-Šātir suggests that we look further.

He was, in his times, one of the few who used a utilitarian starting
point as foundation for theory not bound to the utilitarian aim.
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al-Šātir¯ti-Šātir suggests that we look further.-Ša ir s

as, in his times, ne of the few w o used a utilitarian starting
point as foundation for theory n



In contrast, the no less utilitarian “political sciences” of the early
Abbāsid period had resulted in the “Islamic miracle”.

Moreover, comparison with Arabic lexicography may be illuminating.

In every century from the eighth through the 14th, noteworthy
dictionaries were produced – and then nothing worth mentioning in
an encyclopedic survey article before the 18th century.

Lexicography, however, was from its beginning a “Muslim” science,
and should not have been affected by a utilitarian turn called forth by
the process of naturalization.
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In the same way, the basic Maghreb-al-Andalus innovations in
algebra were introduced around ibn Rušd’s times. They were
integrated in the madrasah environment (thus from the very beginning
fully naturalized) and survived for centuries – but without visible
further development.

The contrast with the Abbāsid period and the parallels with the
development of lexicography and algebra suggest that we should not
stop at attitudes but also look at the social substrate.

It should also remind us that it is not as much the cessation of
scientific and intellectual creativity which asks for an explanation as
its sudden appearance and its continuation.
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After 1400
(and until the reunification of much of the Islamic core area under
the Ottoman Turks, which indeed led to some revival),

the Dār-al-Islām was since long split in small states, often at war with
each other, and the long-term consequence of the Mongol invasion
had been general impoverishment.

Scientific activity had always presupposed either personal wealth (the
case of ibn Tāhir and a few others) or protection at princely courts (in
the early period also the protection of wealthy private individuals as
the Barmakids).

After 1400, private fortunes were not invested in prestige-enhancing
intellectual pursuits, and few courts had means that could compare
with those at the disposition of their predecessors.
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The means of Ulūgh Bēg in 15th-century Samarqand could compare,
and he not only founded and financed the building of a large
observatory but also collected a group of mathematicians and
astronomers around it (even collaborating himself).

So, the explanation why scientific and philosophical creativity
declined in the Islamic world after 1300–1400 should probably take
basic socio-economic factors into account.

Certainly, princely courts saw less prestige in supporting innovative
knowledge from then on, and al-Ghazālı̄’s influence as well as
utilitarian naturalization may have contributed to this.
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But what is prestigious also depends on other factors, socio-economic
as well as military.

As a rule, military rulers tend to find it in what symbolizes strength,
and the wealthy in such conspicuous consumption as can symbolize
wealth.

So, if “it is glorious to be rich”, ...

168

t what is prestigious a o depends on other factors,s, socio-economic
s military.

e, military rulers t to find it in what symbolizes strength,
d the wealthy i ch conspicuous consumption a n symbolize

wealth.

o, if “it is glorious to be rich”, .






