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Introduction 

The present edited volume is based in part on papers that were delivered at an in-
ternational conference, which was held at the American University of Beirut 
(AUB) on 5–6 December 2013 and was organized by the Orient-Institut Beirut 
(OIB) in association with the Center for Arab and Middle Eastern Studies 
(CAMES) at the American University of Beirut (AUB). The conference carried 
the title that has been retained for this present volume as: The Occult Sciences in Pre-
modern Islamic Cultures. Not all the chapters that constitute the present volume 
were presented at the conference, and some of the papers that were delivered at 
the conference have not been included in this volume. It is therefore more pru-
dent to think of this book as a collection of studies rather than as a strict proceed-
ings volume. It is also evident that some of the chapters are expanded and 
adapted versions of the papers delivered at the conference. 

In pre-modern Islamic cultures, a number of arts and practices that are associ-
ated with the occult sciences were seen as epistemic expansions of the field of sci-
entific knowledge in its various branches. The sciences of the occult dealt with 
what was taken to be of the order of non-observable realities that were studied by 
pre-modern natural scientists. This included all phenomena that could not be ex-
plained on the basis of the four classical elements. The sciences of the occult were 
situated between natural philosophy and metaphysics, and at times blended with 
these in more direct forms — as was the case with astronomia (ʿilm al-nujūm), which 
combined mathematical astronomy with astrology, or the bent on arithmology 
and numerology that accompanied the sciences of arithmetic and number theory. 
An examination of these pre-modern forms of knowledge can itself further enrich 
our modern understanding of what constitutes the limits of science and its epis-
temological bearings in the deliberations of philosophy of science. 

In pre-modern Islamic intellectual history, knowledge and techniques that were 
related to the invisible world (ʿālam al-ghayb) were usually identified either as 
kihāna or siḥr, the first referring to methods of divination and the second to the 
exercise of influence on supernatural powers. If they are subsumed into one 
broader category, they are referred to as al-ʿulūm al-gharība, the unusual sciences, 
or al-ʿulūm al-khāfiyya, the hidden sciences, or sometimes also as al-ʿulūm al-
sirriyya, the secret sciences.1 Such sciences included ʿilm al-firāsa (physiognomy), 
qiyāfa (tracking), khīmiyāʾ (alchemy), ʿilm aḥkām al-nujūm (astrology), ruqya wa-
taʿwīdh (spells and incantations), taʿbīr al-ruʾya (oneiromancy), siḥr (magic), ʿilm al-
ṭalāsim (the art of talismans), lettrism, or geomancy. These and other branches of 
pre-modern knowledge are investigated in the following chapters in terms of their 

                                                                                          
1  Emilie Savage-Smith, ed., Magic and Divination in Early Islam, Aldershot: Ashgate, 2004, 

xiii; see also the chapter of Matthew Melvin-Koushki in the present volume. 
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applied technical aspects, their broader epistemic context with regard to other sci-
ences of nature, and also from within their specific textual and cultural milieus. 
Accordingly, this volume presents contributions that examine particular occult 
sciences and their context within the body of scientific knowledge in pre-modern 
Islamic cultures, while also exploring how the relationship between the natural 
and the supernatural was perceived in the pre-modern Islamic milieu and how the 
occult in science was defined. 

The arts and crafts of the occult spheres of speculative knowledge and practice 
acted within selected traditions in pre-modern Islamic cultures as frameworks that 
surrounded the natural and exact mathematical and physical sciences. This was 
especially the case with traditions that were impacted by Hermetic, Pythagorean, 
and Neo-Platonist influences and that assimilated ancient forms of knowledge 
from classical Hellenic, Babylonian, Egyptian, Persian, and Indian sources. The 
epistemic significance of the arts and crafts of the occult is not only restricted to 
the manner in which they shed light on outlooks concerning the place of human-
kind in the universe, the accounts on matter, minerals, plants and animals, the 
microcosm and macrocosm correlative analogies, the fourfold interconnections 
among the four elements, temperaments, bodily fluids, seasons, qualities, etc. The 
arts and crafts of the occult were essentially rather widening the spheres of 
knowledge beyond what was perceived as the limits of the natural and exact sci-
ences. The realms of being and becoming were therefore seen as wider than what 
is delimited through what is knowable via the observable data of the natural and 
exact sciences. The arcana and mysteries of nature – human, terrestrial and cosmic 
– as well as the principles of reality, the essence of matter, could not be simply ac-
counted for through classical forms of the natural and exact (mathematical and 
physical) sciences. These sciences had wider epistemic contexts that were framed 
by practices of the occult. Clearer examples of this state of affairs arise in the 
connections and distinctions between specific sciences, disciplines, and practices 
and what parallels them in terms of occultism (astronomy and astrology, arithme-
tic and arithmology, natural philosophy and rudimentary forms of alchemy, 
grammar and lettrism, medicine and the rituals of healing, music as instrumental/ 
vocal art and the mystical/cosmic harmonics, canonical acts of devotion and 
magic, semantics and gnostic symbolisms). The crafts of the occult pointed to 
what exceeds the bounds of the natural and exact sciences in a manner that high-
lighted the domain of meditation and practice of Gnosis, which could not simply 
be disclosed through metaphysics and ontology. In a more modern form of ac-
counting for this episteme, we can perhaps evoke the world imagined as a realm 
containing mysteries that remain unresolved by the natural and exact sciences, 
and potentially eternally undiscoverable. However, the appellation ‘occult scienc-
es’ reflects how the practitioners of its techniques viewed their inquiries as being 
continuous with the natural and exact sciences in potentially disclosing what re-
mains veiled of the arcana and mysteries of reality, or that point to what is con-
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cealed behind what is made manifest through the natural and exact sciences. In a 
sense, the occult sciences were indicative of bodies of practice and speculation 
about aspects of reality that they could not account for through a narrow sense of 
naturalism. This ultimately meant that what is conceived as being supra-natural 
was veiled behind the apparent face of nature, and was not instead posited out-
side an enlarged picturing of what nature on the whole would have been.  

Since there was no scientific access to this hidden reality at the time, 
knowledge of it was considered a marker for spiritual superiority, and equated at 
times with prophetic or messianic faculties. Skilfully deployed, such knowledge 
thus became a source of legitimacy and power. In the course of everyday life, the 
desire to decipher these veiled aspects of reality induced people to use ‘auxiliary 
means’ as embodied by the variegated divinatory methods that flourished in pre-
modern Islamic cultures. 

The following section presents synopses of this volume’s chapters, which are 
based on the abstracts submitted by the contributing authors, as mediated by 
our editorial interpretation of the chapters’ content and their thematic intercon-
nections. Rather than imposing particular perspectives in analyzing the contents 
of the chapters, or placing them within the broader domain of studying the oc-
cult sciences, we aimed to let them speak for theirselves as scholarly studies with-
in their own strands of inquiry in the field. 

Synopses of the chapters 

The first two chapters of the volume are devoted to the close relations between 
the natural and exact sciences on one hand and the “occult sciences” on the oth-
er. They both show the difficulties in demarking dividing lines between the natu-
ral and the supra-natural in pre-modern fields of inquiry and knowledge. 

In “The Occult in Numbers: The Arithmology and Arithmetic of the Ikhwān al-
Ṣafāʾ”, Nader El-Bizri deals with the significance of the onto-theological, mysti-
cal, and magical properties of numbers in connection with the being of beings. 
The chapter focusses on the learned and anonymous adepts of the fourth/tenth-
century Iraqi fraternity of the Brethren of Purity (Ikhwān al-Ṣafā’) who gave a 
central structuring role to numbers in the symbolic order of their thinking. The 
ontological significance of numbers runs across the Brethren’s epistolary com-
pendium and connects with remarks that are alchemical in character as well as 
being entangled with reflections on magic. A coherent arithmology emerges 
from the Brethren’s reflections on the arcana of numbers that surpassed the 
strictly technical aspects of the science of arithmetic (ʿilm al-ʿadad).  

Emma Gannagé’s chapter, “Between Medicine and Natural Philosophy: Avicenna 
on Properties (khawāṣṣ) and Qualities (kayfiyyāt)”, is devoted to an analysis of the 
notion of a ‘specific property’ (khāṣṣiyya) and its reintegration in a rational and 
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causal framework in medicine by Avicenna. The notion of ‘specific property’ per-
tains to the faculties or powers of natural substances and drugs, and it designates a 
power that could not be derived from its primary qualities (kayfiyyāt). This specif-
ic property of a drug was only known through experience. Hence, resorting to the 
notion of specific property in order to describe the effect of a drug reflects a fail-
ure of rational explanation. Medicine made much use of this notion, particularly 
in the field of pharmacotherapy, without however falling within the register of 
miraculous or magical recipes.  

The field of medicine and its interrelation with the ‘occult sciences’ is also ad-
dressed in two further articles that deal with physiognomy (firāsa), which is related 
to the medical field insofar as it is likewise based on empirical evidence. Physiog-
nomy has at the same time a divinatory aspect since its main function is to explore 
hidden properties and qualities of potential servants, ministers and spouses. 

Jointly composed by Muhammad Ali Khalidi and Tarif Khalidi, the study, “Is 
Physiognomy a Science? Reflections on the Kitāb al-Firāsa of Fakhr al-Dīn al-
Rāzī”, rises to the challenge of stating exactly how firāsa differs from medicine. 
Taking Fakhr al-Dīn al-Rāzī’s work on firāsa as a starting point, the chapter ex-
plores a number of possible responses to how physiognomy relates to the medi-
cal sciences, and suggests a composite analysis to distinguish physiognomy from 
medicine. Al-Rāzī’s firāsa appears to exemplify a view of the universe in which 
things resemble each other or are analogous to one another, and in which every-
thing is ultimately a sign of the creator. At the same time, al-Rāzī emphasizes the 
alleged causal connection that is central to firāsa, between outward facial features 
and inward character, which is grounded in the temperament (mizāj) of the soul 
and also connects with the balance in its bodily fluids within the fourfold sche-
ma in Galenic medicine of mapping out the interconnections between the hu-
mors, the temperaments, the qualities, elements, etc. 

In the chapter “A Science for Kings and Masters: Firāsa at the Crossroad between 
Natural Sciences and Power Relationships”, Antonella Ghersetti examines the 
practical aspects of the alleged connection between appearance and character in 
physiognomy. Firāsa was often perceived as a useful phenomenon to manage so-
cial life and to select persons with whom to live, whether courtiers and the 
queens for kings, or slaves for kings and masters, or wives and concubines for 
wealthy men. This reflects the uncomfortable lack of confidence that sovereigns 
and well-off men experienced when confronted with the problem of choosing 
trustworthy individuals for their social circles. Firāsa, which is based on visible 
and tangible signs, was thus useful in reassuring powerful men when making de-
cisions within asymmetrical relations of power. 

The study “Cometary Theory and Prognostications in the Islamic World and 
Their Relationship to Renaissance Europe” by George Saliba explores prognosti-
cations based on astro-meteorological signs. He also discusses key cosmological 
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and astronomical concepts with regard to comets as they spanned the ages from 
earliest recorded history to Islamic times. The contribution focuses on the role of 
ʿAlī b. Riḍwān as the author of a treatise on comets, and resolves a number of 
confusions that arose with regard to the authorship of this text, both in the Eu-
ropean Renaissance as well as in modern scholarship. 

In “Predictions of Natural Disasters in the Astro-meteorological Malḥamah 
Handbooks”, Kristine Chalyan-Daffner sheds light on a specific genre of hand-
books designed to predict natural calamities by observing and probing various 
astro-meteorological phenomena. These handbooks attributed the causation of 
natural disasters to the heavens, whereby natural terrestrial hazards were triggered 
in a causal chain from the supra-lunar spheres as origins. The author’s contribu-
tion emphasizes the interrelation between this genre of literature and social 
needs as exemplified by predictions related to the Nile and its annual flood in 
the malḥamah handbooks from Mamlūk Egypt. 

Based on number theory, geomancy can be considered the ‘occult’ counterpart 
of mathematics. In “Persianate Geomancy from Ṭūsī to the Millennium”, Mat-
thew Melvin-Koushki provides a lengthy preliminary survey of this rarely studied 
science. Its predictions resemble those of astrology and, incorporating many of 
the latter’s correspondences, it was often considered a form of ‘terrestrial astrolo-
gy’ that was practiced by court astrologers. From the late 14th/early 15th century 
onwards, it was also associated with lettrism, especially with letter magic and let-
ter divination. 

Lettrist speculations and letter magic are also at the core of two more contribu-
tions. In “The Occult Sciences in Ḥurūfī Discourse: Science of Letters, Alchemy 
and Astrology in the Works of Faḍlallāh Astarābādī”, Orkhan Mir-Kasimov ex-
amines the relevance of some elements of the occult sciences in the mystical-
messianic movement of the Ḥurūfiyya. As the name of this movement shows, 
lettrism and its association with the idea of universal and final hermeneutics was 
of utmost importance for its doctrine, which also incorporated astrological and 
alchemical ideas. 

In “Lettrism and Magic in an Early Mughal Text: Muḥammad Ghawth’s Kitāb al-
Jawāhir al-Khams”, Eva Orthmann explores the magical practices and concepts 
that were prevalent in the early Mughal Empire in India. Her study focuses on 
the practices of invocation and prayer related to astral magic, and examines the 
specific use of the so-called ‘greatest names’ for magic purposes. Founded on 
lettrist concepts, such invocations were considered to provide the praying person 
with supernatural powers, which were drawn upon by Mughal rulers. 

In the final article of this volume, “Going Egyptian in Medieval Arabic Culture: 
The Knowledge of Occult Alphabets by Pseudo�Ibn Waḥshiyya”, Isabel Toral-
Niehoff and Annette Sundermeyer examine the long list of magical alphabets at-
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tributed to Ibn Waḥshiyya and discuss the authorship of this treatise, which be-
longed to the group of Arabic texts that have been impacted by ancient Egyptian 
influences. 
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The Occult in Numbers:  
The Arithmology and Arithmetic 
of the Ikhwān al-Ṣafāʾ 

Nader El-Bizri 

This chapter examines the arithmology of the anonymous adepts of the tenth-
century CE (fourth-century Hijrī) Iraqi fraternity of the Ikhwān al-Ṣafāʾ wa-Khillān 
al-Wafāʾ (the brethren of purity and the friends of loyalty)1 as it figured in their 
proto-encyclopaedic compendium, the Rasāʾil Ikhwān al-Ṣafāʾ (Epistles of the Breth-
ren of Purity).2 This line of inquiry will be situated in the context of the Platonist 
and Pythagorean traditions that influenced the Ikhwān al-Ṣafāʾ, while also assessing 
the epistemic significance of such legacies in terms of a modern consideration of 
number theory in the philosophy of arithmetic.3  These investigations will be 
mainly focused on the treatment of arithmetic in the ‘Epistle on numbers’ (Risāla 
fī al-ʿadad, also known as: al-arithmāṭīqī)4 of the Ikhwān al-Ṣafāʾ, which is the first 
in their compendium and opens the propaedeutical and mathematical sciences 
division (al-‘ulūm al-riyāḍiyya al-taʿlīmiyya). 

The arithmological aspects in the thought of the Ikhwān al-Ṣafāʾ were linked to 
their meditations on what they construed as being esoteric powers in numbers that 
surpass the mere mathematical technicalities of the science of arithmetic. The two-
fold character of their treatment of numbers, arithmological and arithmetical, was 
onto-theological in scope, and it rested on an intricate interpretation of the an-

                                                                                          
1  I discuss the ambiguities that still surround the identity of this coterie, the doctrinal affilia-

tions of its members, and the chronology of its activities in the ‘Prologue’ of The Ikhwān al-
Ṣafāʾ and Their Rasāʾil: An Introduction, Nader El-Bizri, ed., Oxford: Oxford University Press, 
2008. 

2  Ikhwān al-Ṣafāʾ, Rasāʾil Ikhwān al-Ṣafāʾ, 4 vols., Beirut: Dār Ṣādir, 1957. Unless noted other-
wise, hereinafter references to this compendium figure as: Ikhwān al-Ṣafāʾ, Rasāʾil, followed 
by the epistle and volume numbers, and then the pagination. 

3  I consider some contemporary philosophical aspects in epistemology in the final two sec-
tions of this chapter. My line of philosophical inquiry resonates with that undertaken else-
where in this volume by Muhammad Ali Khalidi and Tarif Khalidi. However, I follow a 
distinct trajectory in modern philosophizing by focusing specifically on number theory in 
the philosophy of arithmetic rather than dealing with the philosophy of science in general 
epistemic terms. 

4  The references to the epistles on arithmetic and geometry of the Ikhwān al-Ṣafāʾ will be taken 
from: Epistles of the Brethren of Purity: On Arithmetic and Geometry. Arabic Edition and English 
Translation of Epistles 1–2, Nader El-Bizri, ed. and transl., Oxford: Oxford University Press, 
2012; hereinafter to be referred to as: On Arithmetic and Geometry. See also the related com-
mentary in: Nader El-Bizri, “Epistolary Prolegomena: On Arithmetic and Geometry”, in: 
El-Bizri, The Ikhwān al-Ṣafāʾ and Their Rasāʾil, 180–213. 
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tique microcosm-macrocosm analogy. The Ikhwān al-Ṣafāʾ believed that the hu-
man being is a microcosm, as argued in their Epistle 26 in the division on the 
natural sciences, which was titled al-insān ‘ālam ṣaghīr.5 They also affirmed that the 
cosmos was a macro-anthropos, as set in their Epistle 34 in the division on the 
psychological sciences, which was entitled al-‘ālam insān kabīr.6 This penchant in 
thinking was partly inspired by their philosophical adaptations of the Neo-Pythag-
orean number theory of Nicomachus of Gerasa (d. ca. 120 CE) as it figured in his 
Introduction to Arithmetic (al-Madkhal ilā ʿilm al-ʿadad; Arithmêtikê eisagôgê; Introduc-
tio Arithmetica).7 The Ikhwān al-Ṣafāʾ coterie was also influenced by selected leit-
motifs from the Neo-Platonist accounts of numbers as they figured in the trans-
mitted legacy of Plotinus’ Ennead VI.6 (fl. 3rd cent. CE).8  They were moreover 
informed by the ars arithmetica in Euclid’s Elements VI-IX (Stoikheia [fl. 3rd cent 
BCE];9 Kitāb Uqlīdis fī al-uṣūl, also known as Kitāb al-Arkān).10 

The epistle on arithmetic (Risāla fī al-ʿadad; al-arithmāṭīqī) was seen by the 
Ikhwān al-Ṣafāʾ as a prelude to geometry, which was itself studied in the second 
epistle of their compendium (Risāla fī al-jūmaṭrīyā). These two principal branches 
of mathematics (arithmetic and geometry) were part of the quadrivium that also 
grouped Epistle 3 on astronomy, along with the associated Epistle 4 on geography, 
and Epistle 5 on music. The two initiatory tracts on arithmetic and geometry also 
served as epitomes to studying the science of logic (al-manṭiqiyyāt) that acted as a 
foundation to natural philosophy qua physics (ṭabīʿiyyāt; phusikê), and the latter 
informed the investigations in the psychological sciences (nafsāniyyāt; peri psukhês; 
De anima). Such a line of acquired knowledge was grasped by the Ikhwān al-Ṣafāʾ 
as a proper didactic and epistemic pathway that prepared the apprentices to deal 
with the nomological and theological sciences (ilāhiyyāt; theologikê). 

                                                                                          
5  Ikhwān al-Ṣafāʾ, “Epistle 26”, in: Rasāʾil, vol. 2, 456–479. 
6  Ikhwān al-Ṣafāʾ, “Epistle 34”, in: Rasāʾil, vol. 3, 212–230. 
7  The Pythagorean influence was also mediated by figures such as Theon of Smyrna and Mod-

eratus of Gades, who are near contemporaries of Nicomachus in the first century CE, adding 
to this what also figured later in the emendations of the Syrian Iamblichus Chalcidensis of 
Apameia (d. ca. 325 CE), and in Boethius’ De institutione arithmetica (libri duo), as a 6th 
century CE Latinate version of Nicomachus’ Introductio Arithmetica. See also: Nicomachus 
of Gerasa, Introduction to Arithmetic, Martin Luther D'Ooge, transl., with studies in Greek 
arithmetic by Frank Egleston Robbins and Louis Charles Karpinski, (University of Michigan 
Studies. Humanistic Series, 26), New York, London: Macmillan, 1926, [repr. in London in 
1972 by Johnson Repr. Corp.]. 

8  Plotinus, Ennead, vol. 6, 6–9, A. H. Armstrong, ed. and transl., (Loeb Classical Library, 468), 
Cambridge, Mass.: Harvard University Press, 1988. 

9  Euclid, The Thirteen Books of Euclid’s Elements, T. L. Heath, transl., vols. 1-3, New York: Dover 
Publications, 1956, 2nd ed.; Euclides opera omnia, I. L. Heiberg and H. Menge, eds., 8 vols., 
Lipsiae: Teubner, 1883–1916. 

10  Carmela Baffioni, “Euclides in the Rasāʾil by Ikhwān al-Ṣafāʾ”, in: Études Orientales 5/6 (1990), 
58–68; Gregg de Young, “The Arabic Textual Traditions of Euclid’s Elements”, in: Historia 
Mathematica 11 (1984), 147–160. 
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Arithmetic and geometry assist in developing demonstrative reasoning that 
leads to the study of logic. As the Ikhwān al-Ṣafāʾ noted in Epistle 14: “the one who 
desires to study logic should first practice geometrical demonstration”,11 for the 
reason that the latter method is less complex, given that its examples are usually 
perceivable by the sense of sight and can be imagined.12 

II 

In order to contextualize the account of the Ikhwān al-Ṣafāʾ on numbers, we need 
to situate their views within the context of inherited Platonist and Pythagorean 
traditions. To begin with, we consider Plotinus’ Ennead VI.6 which, in the endeav-
our to grasp the ultimate reality in the intelligible realm, imparted an ontological 
significance to numbers. Plotinus’ reflections focused on eidetic form-numbers13, 
without exploring their symbolic order in arithmology. The ideal (ideai) numbers 
(covering the sequence from the unit 1 to number 10) were taken to be a real 
eternal essence, or akin to the thoughts of the Godhead (dêmiourgos, or theós) as 
held by Nicomachus (Introductio Arithmetica I.4.2, I.6.1). 

Two principal themes of inquiry emerge from Plotinus’ Ennead VI.6. The first 
focuses on infinite (apeiria) numbers (Ennead VI.6, chs. 1–4, 17–18), whilst the 
second ponders the status of numbers in the intelligible (noêto [Ennead VI.6, chs. 
4–16]). Plotinus wondered if an innumerable multiplicity (plêthos) falls away from 
the One, and whether in being infinite is “evil”. Plotinus reflected herein on the 
noetic reality of how numbers happen to be in the intelligible, and he did not 
proceed in this regard in the manner of the Pythagoreans by way of arithmology, 
but equally, he did not present initiatory accounts of the technical aspects of arith-
metic as a distinct science from logic. 

Though the Ikhwān al-Ṣafāʾ were leaning toward a Plotinian approach in onto-
logical thinking (namely in thinking about the question of being qua existence), 
they remained closer to the Pythagoreans in dealing with number-mysticism and 

                                                                                          
11  Epistles of the Brethren of Purity. On Logic: An Arabic Critical Edition and Annotated English Trans-

lation of Epistles 10–14, Carmela Baffioni, ed. and transl., Oxford: Oxford University Press, 
2010, Epistle 14, esp. 146–147. 

12  The Ikhwān al-Ṣafāʾ appealed herein to Euclid’s Elements Book I propositions 32 and 47. Prop-
osition 32 in Book I of Euclid’s Elements states that: “in any triangle, if one of the sides be 
produced, the interior angle is equal to the two interior and opposite angles and the three 
interior angles of the triangle are equal to two right angles”. As for Proposition 47 in Book I 
of Euclid’s Elements, it reads as follows: “in right-angled triangles, the square on the side 
subtending the right angle is equal to the squares on the sides containing the right angle”. 
Proposition 47 is commonly associated with what is known as Pythagoras’ theorem regarding 
the square on the hypotenuse. This theorem is known in populist expressions as “the theo-
rem of the nymph [or bride]” (theorem tês numphês) or “the two-horned” (dhū-l-qarnayn), on 
account of its geometric shape in the course of demonstration. See Euclid, The Thirteen Books, 
vol. 1, 417f. 

13  The notion of ‘form’ is understood herein in its Platonic sense as eidós. 
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with the relatable discipline that necessitated the exactitude of arithmetic in stud-
ying the properties of numbers. The Ikhwān al-Ṣafāʾ were aware that eschewing the 
Pythagorean pathway in favour of strict Neo-Platonism carries its own epistemic 
risks in mathematics, given that Plotinus’ ontology of numbers lacked the tech-
nical aspects of arithmetic as practiced by the Pythagoreans. 

The Pythagoreans found it hard to express first forms and principles in words, 
so they turned to numbers in order to set an intelligible mode of instruction and 
reasoning. For Plotinus, not only the One, but also the reality of the intelligible 
realm is beyond discursive thought. If the language articulated in words does not 
deliver a reasoned medium for explicating the ultimate principles of reality, then 
another form of communication, which is akin to language, and conducted 
through the symbolic order of numbers, would be clearer. Numbers assist in grasp-
ing the multiplicity that issues ontologically from the One. However, the infinity 
of numbers poses a problem for thought in terms of thinking about its actualiza-
tion in the sense-world. 

The Ikhwān al-Ṣafāʾ did not grasp the art of reckoning (ʿilm al-ḥisāb, logistikê 
tekhnê) as being the same as arithmetic, since they took the latter to be a nobler 
science of number (ʿilm al-ʿadad, arithmêtikê tekhnê).14 In their view, numbers are 
not generated by the one who counts; numbers do not simply occur in the mind 
of the person who does the calculation or counts objects, such as cattle. The pro-
cedure of dealing with numbers is also approached via logic.  

A metaphysical difficulty arises in thinking about numbers in terms of how they 
relate to the Platonic forms (eidói), whether they are coordinate, prior, or posterior 
to them. Plotinus reckons that numbers are not simply incidental to the forms, 
but that they rather have an independent mode of being, which is perhaps prior 
to that of the forms, or correlative with it. Quantitative numbers are images of real 
numbers (Ennead VI.6, chs. 8–9), since they are secondary to them in being de-
pendent on the intellect. Numbers are also indicative of the unity in diversity of 
the intellect, which gathers all realities in thinking, whereby, being is prior to in-
tellect, and intellect is prior to beings that are endowed with soul. Numbers have 
a reality and are not simply the result of how the soul is affected when it encoun-
ters things that are numerable and readied to be counted. 

As we shall discuss in the final two sections of this chapter, one of the main 
facets of a treatment of numbers from the standpoint of the modern philosophy 
of arithmetic is the epistemic and ontological presupposition of the simple process 
of counting.15 A philosophical analysis of the concept of “number” takes it to be 

                                                                                          
14  El-Bizri, On Arithmetic and Geometry, 66–68.  
15  For instance, Edmund Husserl studied the concepts of multiplicity, unity and amount in 

his philosophy of arithmetic (“Die eigentlichen Begriffe von Vielheit, Einheit und Anzahl”) 
and also examined the symbolic amount-concepts along with the logical sources of amount-
arithmetic (“Die symbolischen Anzahlbegriffe und die logischen Quellen der Anzahlen-
Arithmetik”). See: Edmund Husserl, Husserliana. Gesammelte Werke, vol. 12, Philosophie der 
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a multiplicity of units that constitutes a connection of a series of things, which in 
abstract terms are grasped as single ones (as in the numeral 1). A group of objects 
becomes countable when the particularities of its individual components are ab-
stracted. A number-statement refers to the totality of counted things (for example 
10 is a number-statement that refers to the totality of ten counted things). To arrive 
at such a statement, something is predicated on a concept that allows for ten things 
to be counted as calculable abstract units in a totality that constitutes the number 
10. This entails an abstraction of the particulars of the counted things while re-
taining the sole attribute that allows their collective connection under a given im-
plied sameness in order to be counted as a totality that yields a number-statement. 
A given concept is hence affirmed and contained within a number-statement. If 
multiple objects were counted via the unit 1, then an attribute that gathers them 
under sameness allows the same sign to be given to each of them, rendering them 
countable by answering the question: “how many?”. We have here a symbolic 
presentation of things in such a way that they can be assigned the same sign that 
amounts to their being countable. By this they have logically equivalent concepts. 
This line of analysis is not only ontological and psychological but is also logical.16  

III 

The Ikhwān al-Ṣafāʾ echoed Plotinus’ Ennead VI.6 by stating that numbers generate 
beings. However, they did not follow his line of thought, which affirmed that such 
a process is limited in the intelligible, since number is the measure and is not 
measurable by anything other than itself. The generation of number is not in the 
power of the numberer who counts; it rather already stands fast in itself. We move 
herein from the ontology of eidetic/substantial form-numbers to the arithmetic of 
mathematical-numbers (mathêmatikon), with the former being prior to existents as 
the potentialities for their existence.  

The Ikhwān al-Ṣafāʾ noted that arithmetic points to the positing of a computing 
person, whereby numbers are grasped as being the quantity of the forms (eidói) of 
things in the soul of the one who performs the numbering (kammiyyat ṣuwar al-
ashyāʾ fī nafs al-ʿādd).17 This is reminiscent of what Aristotle indicated in this regard 

                                                                                          

Arithmetik. Mit ergänzenden Texten (1890-1901), Lothar Eley, ed., Dordrecht: Springer, 
1970, refer esp. 43, 85, 185. 

16  Gottlob Frege responded critically to Husserl’s Philosophy of Arithmetic in a review essay that 
was translated from German into English by E. W. Kluge, and that was published in: Mind 
81/323 (1972), 321–337. In his essay Frege resists the way psychology impinges on logic in 
thinking about numbers, and in how this is manifested in the phenomenology of mathe-
matics of Husserl. See also: Burt Hopkins, “Authentic and Symbolic Numbers in Husserl’s 
Philosophy of Arithmetic”, in: The New Yearbook for Phenomenology and Phenomenological Phi-
losophy 2 (2002), 39–71. 

17  El-Bizri, On Arithmetic and Geometry, 63. 
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in book delta of his Physics, namely that no numbering or counting takes place 
unless a soul or intellect undertakes it (Physics, IV, 223a 21–28).18 

As the Ikhwān al-Ṣafāʾ affirmed, the generation of the ‘soul’ (nafs, psukhê, anima) 
is constituted out of numerical series (multiples of 2 and of 3) as we find in Plato’s 
Timaeus (35b–36c),19 with its schemata of portions set in reference to seven num-
bers as follows:20 

1 

2 3 

4  9 

8   27 

(Multiples of 2)   (Multiples of 3) 

To explain this complex schema in shaping the soul by the Demiurges artisan-
godhead as noted in detail in Plato’s Timaeus, we encounter three stages: (I) the 
first consists of generating a unified mixture out of three beings: 1. the indivisible 
and changeless, 2. the divisible that comes to be in the corporeal realm, and 3. an 
intermediate that is derived from the first two thereof (Timaeus 35a); (II) the single 
whole that results from this mixture is then divided into seven portions (as shown 
in the schema above, i.e. 1, 2, 3, 4, 8, 9, 27); then (III) the divisions between the 
seven portions are filled with intervals as the middle terms of harmonic and arith-
metic means as such: 

In the doubles series of 1, 2, 4, 8, the intervals are: 

1 → 4
3ൗ 	→ 	3 2ൗ 	→ 2	 → 	8 3ൗ → 3	 → 4	 → 	16 3ൗ 	→ 6	 → 8 

In the triples series of 1, 3, 9, 27, the intervals are: 

1 → 3
2ൗ 	→ 	2	 → 3	 → 	9 2ൗ → 6	 → 9	 → 	27 2ൗ 	→ 18	 → 27 

Combining the above two series while omitting duplication we obtain: 

1 → 4
3ൗ 	→ 	3 2ൗ 	→ 2	 → 	8 3ൗ → 3	 → 4	 → 	9 2ൗ → 16

3ൗ 	→ 8	 → 9	 → 27
2ൗ 	→ 18	 → 27 

                                                                                          
18  Aristotle, Physics, W. David Ross, ed., Oxford: Clarendon Press, 1936. 
19  Plato, Timaeus, Critias, Cleitophon, Menexenus, Epistles, R. G. Bury, ed. and transl., (Loeb Clas-

sical Library, 234), Cambridge, Mass.: Harvard University Press, 1929. 
20  El-Bizri, On Arithmetic and Geometry, 30. 
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The value of each term in this combined series, except the first, is either 4 3ൗ  or 3 2ൗ  
or 9 8ൗ  of the value of its predecessor. Intervals of 4 3ൗ  are filled by those of 9 8ൗ  etc., 
with a small portion left over every time that is a numerical ratio of 256 243ൗ  (Timaeus 
36c). 

To describe the relationships between the means, if a and b were positive inte-
gers, then their arithmetic, geometric, and harmonic means would be set in the 
following respective natural order: 

ܽ ൅ ܾ
2

	൐ 	√ܾܽ 	൐ 	
2ܾܽ
ܽ ൅ ܾ

 

These means underpin the proportionality with which the soul is generated, and 
these are placed on two bands that cross over each other in the shape “+”, and 
then interlock as two circular bands: 

 

As this figure describes the basic form of an armillary sphere, the outer circular 
band revolves clockwise as a motion of the same qua identity, and the inner circu-
lar band revolves counter-clockwise as a motion of the other qua difference (Ti-
maeus 36d-37b). 

The Ikhwān al-Ṣafāʾ dedicated the whole of Epistle 6 in their compendium to a 
treatment of these arithmetic, geometric, and harmonic proportions. They consid-
ered proportionate ratios to be part of noble forms of knowledge that lead to truth, 
and that underpin aesthetic experiences in connection with music, prosody, colour 
combination, the design of shapes, as well as being useful in the preparation of 
composite medications and in monitoring the equipoise in humours, in addition 
to the use of balances and weights in mechanics and mercantile trading.21 

IV 

The Ikhwān al-Ṣafāʾ concluded their epistle on arithmetic with an affirmation of 
the existence of the soul (al-nafs). After all, this was integral to their goals in stud-
ying the propaedeutic sciences (al-ʿulūm al-riyāḍiyya). As noted earlier, mathemat-
ics gave them a pathway to logic and the natural sciences, and these, in turn, in-
formed their meditation on the soul as a prerequisite for studying the theological 
sciences. A critical step toward theology is that of acquiring knowledge about the 
essence of the soul (jawhar al-nafs), which leads to an inquiry about the return to 

                                                                                          
21  Ikhwān al-Ṣafāʾ, Epistle 6, in: Rasāʾil, vol. 1, 242–257; esp. 251 cf.  
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the source (al-maʿād, i.e., in the after-life) following the separation from the body 
in corporeal death. 

Humans are recommended to acquire knowledge of their Lord, and there can 
be no means of knowing God except by way of knowing one’s own self. The 
maxim of mystics in Islam echoed the Socratic oracular enunciation: “He who 
knoweth himself knoweth his Lord” (man ‘arifa nafsahu ‘arifa rabbahu). Every 
scholar is bound to study the psychological sciences and to ponder the nature of 
the soul with its eternity and indestructibility as entailed by its essence as the 
source of motion of worldly beings.22 The Ikhwān al-Ṣafāʾ see the soul as being 
akin to the self-moving number since it is made out of ratios and is a transformer 
of physical bodies in the manner it communicates proportions to the Platonic 
receptacle (khôra, [Timaeus 35b–36c]), which configures the appearance of forms 
in the physical universe. The soul is a conduit of forms that organizes numbers in 
an orderable fashion (intiẓām al-‘adad), and by no longer being chaotic or per-
turbed, it underpins the configuration of an ordered universe. This line of inter-
pretation develops into an expression of a theurgy of numbers in connection with 
the way the soul is awakened to the divinity of its source — akin to how reminis-
cence is facilitated by the Platonic forms in revealing the divine order. The num-
bers serve as immaterial ‘noetic sunthêmata’ that help the soul in divinizing its own 
noetic powers and serve as analogical or mimetic signs of cosmogony.23 

V 

Like the Pythagoreans, the Ikhwān al-Ṣafāʾ co-entangled the linguistic account of 
generative processes in cosmology and ontology with the use of numbers as a 
mode of explicating them. The ontological form-numbers differ from the mathe-
matical-numbers of arithmetic, in the way the objects of mathematics are distinct 
from the number-based principles and elements (arkhai kai stoikheia) that ground 
the forms as figurate numbers (eidêtikos arithmos). 

The series of numbers from the unit 1 (monad) to the number 10 constituted a 
set of ideal form-numbers. This may have to do with the use of a decimal system 
from one side, and the mystical significance attributed to the number 10 as en-
tailed by the tetraktys (the figurate number with ten-parts) in the Pythagorean fra-
ternities, including the Ikhwān al-Ṣafāʾ. This ‘sacred’ (hierós) tetraktys is triangular 
and comprised of ten points (muthallath min ʿasharat ajzāʾ),24 which describe the 
procession of all numbers in an existential hierarchy emanating from “the One”. 

                                                                                          
22  El-Bizri, On Arithmetic and Geometry, 97–98. 
23  This Neo-Platonist account of numbers as immaterial noetic sunthêmata is analyzed in: Greg-

ory Shaw, Theurgy and the Soul: The Neoplatonism of Iamblichus, Pennsylvania: Pennsylvania 
University Press, 1971, 161–164. 

24  El-Bizri, On Arithmetic and Geometry, 75–83, 120. 
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While the Ikhwān al-Ṣafāʾ marvelled at the sacral character of numbers, they did 
not go so far as to make “divinities out of numbers” (arithmos theopoiêsê) like the 
Pythagoreans tended to do, though the monad (unit 1) was a clear theosophic 
signifier for them. 

The number 10 results from the addition of the first four numbers (1 + 2 + 3 
+ 4), which respectively corresponded, in terms of geometric entities, to the point, 
the straight line, the plane, and the solid. The point (nuqṭa; sêmeion) is akin to the 
monad unit (the 1 as principle of the all). The straight line (al-khaṭṭ; grammê) is a 
dyad (akin to the first number as 2, and as the first even number) with two point-
extremities (in which a dyadic power in the rise of otherness from sameness be-
comes manifest through a single dimension, namely that of length [ṭūl]). The sur-
face (al-saṭḥ; epiphaneia), as the rectilinear plane of a trilateral figure with three 
determining points is a triad (namely as the first odd number 3, formed by uniting 
monad and dyad in a marriage of male and female, or in a unification of two 
opposites); as a surface, it carries the two properties of length and width. The tet-
rahedron, as a pyramidal first solid (al-jism; stereos) in geometry, carries the three 
properties of length, width, and depth, and has four vertices that correlate with 
the tetrad, and is also a basis of quadripartition and tetradic schema. This view of 
the number 4 evokes the way in which the Ikhwān al-Ṣafāʾ considered most things 
in nature to be arranged in a fourfold order (al-murabba‘āt), such as the four ele-
ments, four humours, four natures, four temperaments, four seasons, four winds, 
four cardinal points, four directions, four sub-lunar kinds of worldly beings, and 
the harmonics issued through the four strings of the lute.25 

As a simplex polyhedron, the tetrahedron is also an elemental fiery corpuscle 
as noted in Plato’s Timaeus (53a–55c6) in an analytic take on the corporeal-ele-
mental constitution of primary bodies. It is the form of the molecular solid out of 
which the aggregates of fire are constituted. Each face of this solid consists of a 
half-equilateral right-angled scalene triangle (al-qāʾim al-zāwiya al-mukhtalif al-aḍlāʿ) 
with its sides having values 1 : √3 : 2. This trilateral figure acts as the basis for the 
constitution of primary bodies and is the geometric origin of shapes (al-muthallath 
aṣl kull al-ashkāl).26 The lesser the number of faces, the sharper a primary body 
corpuscular solid would be, since higher numbers of faces tend closer to approxi-
mating the smoothness of the sphere. 

In reflecting on the first four in the series of numbers (starting with the unit 1, 
then 2, 3 and 4), which all constitute the tetraktys, the Ikhwān al-Ṣafāʾ also argued 
in ontological-cosmological terms that the relationship of the Creator to all exist-
ents is like that of the unit 1 to all numbers, while the active intellect (al-ʿaql al-

                                                                                          
25  El-Bizri, On Arithmetic and Geometry, 70–71. This aspect is also discussed by the Ikhwān al-

Ṣafāʾ in their epistle on music: On Music. An Arabic Edition and English Translation of Epistle 
5, (Epistles of the Brethren of Purity), Owen Wright, ed. and trans., Oxford: Oxford Uni-
versity Press, 2010. 

26  El-Bizri, On Arithmetic and Geometry, Epistle 2 ‘On Geometry’, 122–124. 



NADER EL-BIZRI 26 

faʿʿāl) is like the number 2, the cosmic universal soul (al-nafs al-kulliyya al-falakiyya) 
like the number 3, and prime matter (al-hayūlā al-ūlā) like the number 4.27 Conse-
quently, all creatures (al-khalāʾiq) were fashioned from the first four numbers that 
let the tetraktys appear, and with it the ten form-numbers that underpin the exist-
ence of existents through a process of generation by way of emanation. 

VI 

Euclid’s Elements Book VII, Def. 1 states that: “A unit is that by virtue of which 
each of the things that exist (qua beings [ontôn]) is called one (hên)”; and Def. 2 
notes that: “A number is a multitude (plêthos) composed of units”. The unit 
(monad) is like a boundary between number and parts, and is akin to a seed and 
eternal root from which ratios increase reciprocally on either side. A monad is a 
limiting quantity when a multitude of integers is diminished by continued sub-
traction. When deprived of generating number, whether by progression or retro-
gression, the monad abides at rest, like a point in no position (athetos),28 since it 
potentially apprehends all numbers, and can be called the “Form of forms” (eidôn 
eidós). The appeal of the Ikhwān al-Ṣafāʾ to Euclid and to Nicomachus in this regard 
does not distinguish between their respective ars arithmetica methods. While Eu-
clid supports his propositions on numbers with demonstrative proof, Nicomachus 
treats them descriptively. 

In accounting for the onto-theological properties of numbers, proportionality 
points to how a given thing relates to something else, like x is to y, or how a certain 
set relates to another. This can help in better grasping how a worldly realm relates 
to the otherworldly, or how the visible universe is in relation to the invisible (al-
ghayb). This also offers a mode by which the real underpins the apparent, the latent 
grounds the manifest, or the veiled hints at the unveiled (this is the classic form 
of inference from the present to the absent, which is known as: al-istidlāl bi-l-shāhid 
‘alā-l-ghā’ib). Proportion statements also establish commensurability and relation 
between two distinct domains, such as the microcosm and macrocosm analogy. 

The Ikhwān al-Ṣafāʾ endeavoured to demonstrate analogically how numbers are 
combined from the unit 1 in arithmetic, like the line, surface, and solid are gener-
ated from the point in geometry, or the way the Sun is amongst the heavenly 
bodies in astronomy, or the rhythmic cycles are compounded in music, or how in 
logic, substance (al-jawhar) is with nine categories (with substance, quality, quan-
tity, and relation given primacy over place, time, position, state, action, and affec-
tion/passivity). 

                                                                                          
27  El-Bizri, On Arithmetic and Geometry, Epistle 2 ‘On Geometry’, 71–72. 
28  See Aristotle’s Metaphysics, 1084b 26. 
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The Ikhwān al-Ṣafāʾ focused on monism, while Nicomachus stressed dualism in 
the interplay between identity qua sameness (the unit 1) and difference qua other-
ness (the number 2). The Ikhwān al-Ṣafāʾ did not appeal to Nicomachus’ distinc-
tion between what he designated as a noêtos arithmos (intelligible number; ʿadad 
ʿaqlī) and epistêmonikos arithmos (as a mathematical number; ʿadad ʿilmī). The noêtos 
arithmos relates to numbers as they pertain to the workings of the Divine Artisan, 
and are ontologically distinguished from sensible beings, as highlighted in refer-
ence to the intelligible in Plato’s Timaeus (27d–28a). As for the epistêmonikos 
arithmos, it designates numbers abstractly as mathematical objects that regulate all 
beings and sustain the conditions for the sound acquisition of rational knowledge. 

Based on an onto-theosophic assessment of the merits of arithmetic, the Ikhwān 
al-Ṣafāʾ asserted that the unit 1 (al-wāḥid that precedes the first number, i.e. 2) was 
changeless and indivisible, and that it was the beginning and the end of numbers, 
similar to the way the Immutable Divine is related to all beings as the origin from 
which they issue forth and as the destiny towards which they return. Moreover, 
they believed that the propositions of arithmetic supported the unfolding of met-
aphysical interrogations regarding the Plotinian question (Ennead VI.6): “How 
does an infinite multitude begin with the One?” In response to this, they explicitly 
affirmed that the generation of numbers ad infinitum proceeds from the unit 1 (al-
wāḥid), and grasped this a lucid evidence (dalīl) of God’s Unity (waḥdāniyya). 

VII 

The Ikhwān al-Ṣafāʾ described the unit 1 (waḥda, monad) in general terms as a thing 
(shayʾ, ôn),29 while emphasizing that arithmetic studies the attributes of numbers 
(khawāṣṣ al-ʿadad) with a view to elucidating the properties of correlative existents 
(maʿānī al-mawjūdāt) that are gathered collectively into a multitude (jumla, plêthos). 
Ultimately, as the first of the abstract sciences, arithmetic investigates numbers for 
the purpose of grasping the reality of worldly beings (al-mawjūdāt allatī fī-l-ʿālam). 

A whole number integer (ʿadad ṣaḥīḥ) X is made up of units, which, as a count-
able totality, refer to a quantitative iteration-unit-number (based on the unit 1) 
that is needed many times in order to produce this given whole number X. The 
unit 1 remains unaltered if it is multiplied by itself any number of times, or if it is 
separated from the multitude of numbers. It is solitary (monôtatê). As regards the 
attributes of integers that emerge from this iteration-unit 1, the Ikhwān al-Ṣafāʾ 
took the number 2 to be the first of all numbers, as well as being the original 
numerical quantity initiating the series of even numbers (azwāj, arithmos artios) 
and the basis of their generation (potentially producing half of all numbers).30 The 

                                                                                          
29  El-Bizri, On Arithmetic and Geometry, 66f. 
30  For the discussion by the Ikhwān al-Ṣafāʾ of the mathematical properties of numbers in their 

epistle on arithmetic refer to: El-Bizri, On Arithmetic and Geometry, 75–83. 


