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Introduction

tomism, usually defined as the view that matter, distance, and time are

composed of indivisible discrete particles, has been defended in the

Islamic history of thought both by philosophers like Abu Bakr al-Razi, and
by Mutazilite and Asharite theologians. Although atomism is a question of physics
pertaining to matter, Islamic thought dealt with it in terms of its cosmological,
religious, and theological aspects. During the early period of Islamic theology (al-
mutagaddimin), atomism was fiercely debated with regard to the temporal creation
of the universe in the context of affirming God’s existence. It was also discussed
in detail during the later period theology (al-muta’akhkhirin). Fakhr al-Din al-
Razi (d. 606/1210), one of that era’s leading philosophers, dealt with atomism in
his encyclopedic works and wrote a treatise (risalah), entitled Al-Jawhar al-Fard
specifically devoted to this topic. This article seeks to introduce that treatise, for
we think that it occupies an important place in understanding how atomism was
discussed in the later period of theology, as well as to discuss its content, publish it,

and analyze certain views on the state of atomism in the later period.

1. About the Manuscript of the Treatise

The manuscript analyzed below is part of a compilation found in the Library
of the National Advisory Council of Iran under number 3933, which includes
two treatises. The first treatise is on “Al-Jawhar al-Fard,” the “indivisible minimal
part.” Its name is stated in the catalog as Ithbatu Juz'in La Yatajazza’, and on the
compilation’s inside cover as Ithbatu Juz'illadhi La Yatajazza’'. The second treatise,
which the library catalog states as Al-Hayula wa al-Surah: Tahqiqu haqiqat al-Jism wa
Haddihi, as it appears in the library catalog, is on prime matter and form. I published
it in a previous issue of this journal.!

The inside cover’s note regarding the content states:

This book is about the proof of the indivisible particle, the verification of the reality of
the body and its definition. It belongs to Imam Fakhr al-Din al-Razi (may Allah have
mercy on him). In this treatise, al-Razi refutes the philosophical view that the body is

composed of matter and form.
The manuscript of Al-Jawhar al-Fard that constitutes the basis for our publication

was copied by Qasim al-‘Arabi al-Nablusi in the beginning of Dhu al-Hijjah of

1 Egref Altag, “Fakhr al-Din al-Razi’s Epistle on Al-Hayula wa al-surah: A Study and Editio Princeps”,
Nazariyat, 1(2014), pp. 61-108. I express my gratitude to Mehmet Arikan, Umit Guineg, Hasan Umut, M.
Ali Koca and Salih Ginyadin for sharing their thoughts on drawing the figures that are in the Arabic text.
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1292 (January 1876). In the treatise on Al-Hayula wa al-Surah that we previously
published, it is stated that it was copied from “a very old copy” dated 8 Dhu al-
Qa‘ada 615 (Jan. 26, 1219). There is no similar information at the end of Al-Jawhar
al-Fard. Nevertheless, since both treatises were copied in the same year (1292 a.h.),
we can surmise that the other one was also copied form the aforementioned “very
old copy.”

2. The Name of the Treatise, the Authorship of al-Razi, and the
Date of Its Writing

a) The catalog calls the treatise Ithbdtu Juz'in La Yatajazza and, on the
compilation’s inside cover, Ithbatu Juz'illadhi La Yatajazza'. However, in Al-Arba‘in,
Al-Bardhin, Khoda-shinasi, Sharh ‘Uyun al-Hikma and Al-Matalib, al-Razi entitles it
Al-Jawhar al-Fard.? Moreover, in his other works he refers to it as follows:

I have summarized the arguments of those who reject atom (Al-Jawhar al-Fard) in ten
aspects. We have another book dedicated to this subject. Those who want to specialize in
this subject should refer to it.* And we have a book specific to the issue of atom (Al-Jawhar
al-Fard). We have given detail of the arguments of both sides of the debate. Those who
want to go to details should read it.> Know that we wrote a treatise on atom (Al-Jawhar al-
Fard). About this argument, we discussed sophistic questions which doubt these obvious
statements. Those who want to learn these questions should read that treatise.®

Authors who list al-Razi’s works, such as Ibn Ebi ‘Usaybia, Tusi, Kutubi, and
Safadj, cite it as Al-Jawhar al-Fard.” For example, in his Sharh al-Isharat Tusi writes
that “the virtuous commentator al-Razi said so in his Al-Jawhar al-Fard”® to indicate
that he cites the alternative points of view on how the body is understood from al-

2 Al-Razi, Ithbatu Juz'illadhi La Yatajazza’ (Tehran Kitabkhana-yi Majlis-i Shura-yi Milli, no. 3933/1), 106;
Al-Hayula wa al-Surah (Tehran Kitabkhana-yi Majlis-i Shura-yi Milli, no. 3933/2), 143.

3 Al-Razi, Al-Arba‘in fi ‘Usul al-Din, ed. Ahmad Hijazi al-Saqa (Cairo: Maktaba al-Kulliyya al-Azhariyya,

1986), II, 16, 17; Al-Bardhi der ‘Ilm-i Kalam, ed. Sayyid Muhammad Sabzavari (Tehran: Ddnishgah-i

Tehran, 1962); 1, 271; Khoda-shinasi (Siileymaniye Ktp., Fatih, no: 5426/2), 25; Sharh ‘Uyun al-Hikma,

ed. Ahmad Hijazi al-Saqa (Tehran: Mu’assasa al-Sadiq li al-Tiba‘a wa al-Nashr, 1415), 11, 126; Al-Matalib

aZ—Aliyd min al-Tlm al-Ilahi, ed. Ahmad Hijazi al-Saqa (Beirut: Dar al-Kitab al-‘Arabi, 1987), VI, 13, 32.

Al-Razi, Al-Arba‘in, 11,16.

Al-Razi, Sharh ‘Uyun al-Hikma, 11, 126.

Al-Razi, Al-Matalib, VI, 32.

Ibn Abi ‘Usaybia, ‘Uyun al-Anba’ fi Tabaqat al-Atibbd’, ed. Nizar Rida (Beirut: Dar Maktaba al-Hayat, n.

d.), 470; Al-Tusi, Musannafat Mawland Fakhr al-Din al-Razi, Sileymaniye Ktp., Kili¢ Ali Paga, no: 313,

375a; Sharh al-Isharat wa al-Tanbihat, (Istanbul: Dar al-Tiba‘at al-Amira, 1290), 4; Al-Kutubi, ‘Uyun al-

Tawarikh, Stleymaniye Ktp., Fatih, no: 4439, 1V, 12b; Safadi, Al-Wafi bi al-Wafayat, ed. Ahmad al-Ar-

naut-Turki Moustafa (Beirut: Dar Thya al-Turath al-‘Arabi, 2000), IV, 180.

8 Al-Tusi, Sharh al-Isharat, 4 (1290 ed.).

N O U

79



NAZARIYAT Journal for the History of Islamic Philosophy and Sciences

Razi. Thus classical scholars did not prefer to call it Ithbdtu Juz'in La Yatajazza’. In
sum, both al-Razi himself and the classical scholars titled it Al-Jawhar al-Fard. So
instead of the title on the copy, we also prefer Al-Jawhar al-Fard as the treatise’s title.

b) The treatise clearly belongs to al-Razi for the following reasons: as (1) in-text
proofs, (2) the references in al-Razi’s other works, and (3) the testimony of classical
authors about the treatise. The in-text proof is the autobiographical information,
which relates that al-Razi started to write the treatise in Transoxiana (Ma wara’ al-
nahr) and completed it in Merv. Al-Razi also gives information about this treatise
in five of his other works. That treatise is the one we are publishing here, because
it includes the detailed presentations of the arguments of those who accept and
reject the atom mentioned in the references in other works, as well as the questions
regarding the divisibility of motion, time, and space referred to in AI-Matalib. The
uniformness and similarities between this treatise and al-Razi’s other works are
given in the content analysis section below. Examples from the biographical sources’
mentioning Al-Jawhar al-Fard were given above. Nonetheless, we can specifically
mention Tusi’s quotation from Al-Jawhar al-Fard in Sharh al-Isharat. Unfortunately,
the part that he cites and that we mentioned in the text’s footnote, is missing from
the manuscript due to the hiatus in the copy we have. However, the equivalents to
the statements in TusT’s quotation are frequently stated in Al-Mabahith, Nihdya al-
‘Ukal, Sharh al-Isharat , AI-Mulakhkhas, Al-Arba‘in, and Al-Matalib.®

) Dadbeh and Kaplan,'® give some chronological information about Al-Jawhar
al-Fard. In our “The Chronology of Fakhr al-Din al-Razi’s Works”, we determined
when Al-Jawhar al-Fard was penned.™ We are fortunate that al-Razi himself gives
some information regarding the writing process and date of the treatise:

I have started writing the first half of this treatise in Transoxiana. But certain obstacles
prevented its completion. The copies of this part have spread to everywhere. Eventually,
about seven years later, while I was in Merv, some of my friends suggested me to
complete the treatise and I completed it. If one encounters some incomplete copies of

it, this is the reason.

9 For the related passages see al-Razi, AI-Mabahith al-Mashrigiyya fi Tim al-Ilahiyyat wa al-Tabiiyyat, ed. M.
Mu‘tasim-Billah al-Baghdadi (Beirut: Dar al-Kitab al-‘Arabi, 1990), II, 15-19; Nihaya al-‘Uqul fi Dirdyat
al-Usul, ed. Sa‘id Fudah (Beyrut: Dar al-Zakhair, 2015), 1V, 7-8; Sharh al-Isharat wa al-Tanbihat, thk. Ali
Rida Najafzadah, (Tehran: Anjuman-i Athar wa Mafakhir-i Farhangi, 1384), 11, 7; Al-Mulakhkhas, Siiley-
maniye Ktp, Sehid Ali Paga, 1730, 113b; Al-Arba'in, 11, 3-4; Al-Matalib, VI, 19-20.

10  Asghar Dadbeh, Fahr-i Razi (Tehran: Torh-1 Nov, 1995), 28; Hayri Kaplan, “Fahruddin er-Razi
Diigtiincesinde Ruh ve Ahlak” (PhD Dissertation), Ankara Universitesi Sosyal Bilimler Enstitiisii, Ankara,
2001, 290-291.

11  Egref Altas, “Fahreddin er-Razinin Eserlerinin Kronolojisi”, Islam Diisiincesinin Déniisiim Caginda
Fahreddin er-Razi, eds. Omer Tiirker and Osman Demir (Istanbul: Isam Yaymnlari, 2013), 123-124.
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Based on this, we can say that al-Razi started to write this treatise in
Transoxiana. But when was he in Transoxiana, Ibn al-Qufti says that al-Razi traveled
toward Bukhara around 580 (1184).'? Al-Razi had discussions with Niur al-Din al-
Sabuni in Bukhara.® Al-Sabuni died on 16 Safer 580 (29 May 1184)."* According
to these three pieces of data, al-Razi arrived in Buhkara in 580 (1184) or a little
earlier. Similarly, as stated in Munazarat, he had discussions with Sharaf al-Din al-
Mas‘adi in Buhkara in 582 (1186) and with Ibn Ghaylan in Samargand, where he
lived between 582 (1186) and 584 (1188). And if we take into account his travels to
places like Khujand and Banaket during the same period, we can say that he lived in
Transoxiana between 580 (1184) and 584 (1188).*°

Al-Razi states that he completed Al-Jawhar al-Fard in Merv after seven
years; however, there is very limited information on his stay there. Yet, since he
presented his poetic risalah to Nasir al-Din Malikshah (d. 593/1197), who had been
his teacher,'® and since he completed Al-Jawhar al-Fard in Merv seven years after
beginning it in Transoxiana, al-Razi had lived for some time in Merv when Nagir
al-Din Malikshah was its governor (589-593/1193-1197). Thus we can conclude
that he to write this work in Transoxiana during 582 at the earliest, that it was not
completed for certain reasons, and that it was finally completed in Merv seven years
later, meaning between 589 (1193) and 591 (1195)."

One needs to determine the chronological order of his other works that discuss
this issue in relation to Al-Jawhar al-Fard in order to trace the change in the subject
with regard to its content, concepts, and style. This is also necessary because he
frequently tells readers to refer to those of his other works in which he discussed
some theoretical problems pertaining to the subject. Since we will discuss the subject
of the atom below, it suffices to give a chronological list of his works which deal with
that subject: Al-Ishara: between 565-574 (1170-1179); Al-Mabahith al-Mashrigiyya:
between 574-575 (1178-1179); Nihaya al-‘Uqul: between 575-576 (1179-1180);

12 Ibn al-Qifti, Tarikh al-Hukama, ed. Julius Lippert (Leipzig: Dieterich’sche Verlagsbuchhandlung, 1903),
227.

13 Al-Razi, MunaUardt Fakhr al-Din al-Razi fi Bilad Mawardannahr, ed. Fathullah Khulayf (Beirut: Dar al-
Mashriq, 1984), 14-20.

14  Abdulqader al-Qurashi, Al-Jawahir al-Mudiyya fi Tabagat al-Hanafiyya, ed. Abdulfattah Muhammad al-
Hulv (Jiza: Hijr li al-Tiba'a wa al-Nashr, 1993), I, 329.

15  Esref Altas, “Fahreddin er-Razi'nin Hayati, Hamileri, {lmi ve Siyasi Iliskileri”, Islim Diisiincesinin
Déniisiim Caginda Fahreddin er-Radzi, eds. Omer Tiirker and Osman Demir (Istanbul: Isam Yayinlari,
2013), 63-65.

16  Nasrullah Pourjawadi, “ManUtma-i Mantiq wa Falsafa ez Imam-i Fakhr-i Razi”, Ma'arif, XVII/3
(2001), 8.

17  Dadbeh dates it around the year 590 (1194). Dadbeh, Fahr-i Razi, 28.
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Al-Mulakhkhas: 576 (1180); Jawabat ‘an Shukuk al-Mas‘tudi, 576 (1180)8; Sharh al-
Isharat: 576 (1180); Muhassal: between 585-590 (1189-1194); Al-Jawhar al-Fard:
between 589-591 (1193-1195); Khoda-shinasi: between 591-592 (1195-1197); Al-
Arba‘in: 595 (1199); Al-Hayula wa al-Sarah: 596 (1200); Al-Bardhin al-Bahdiyya: 602
(1206); Sharh ‘Uyun al-Hikma: 605-606 (1209); and Al-Matalib (the volume of Al-
Hayula): 605 (1208).

3. The Content of the Treatise

Al-Jawhar al-Fard has a systematic order that goes into some detail. Thus we
would like to give some information about its general system, sub-headings, and

various details that will enable us to compare it with al-Razi’s other works.

Main Sub-Titles of the Treatise

First Section (an-Namat): On “body is substance”

Second Section: On the atom

First Chapter: Explanation of thinkers’ views on the atom

Second Chapter: The arguments of those who accept the atom
and a discussion of them

Third Chapter: The arguments of those who reject the atom
and a discussion of them

Fourth Chapter: Issues that are extensions to accepting and

rejecting the atom

Details on the Content of the Treatise:

I. Section: It is about “the body is substance.” This section is primarily
structured as the summary, reorganization, and critique of third, fourth, fifth, and
sixth chapters of the third book of Ibn Sinad’s Physics. This section discusses three
main questions: (1) The body’s structure. As we demonstrated in our previously
published article Al-Hayula wa al-Surah, al-Razi classifies the views on the simple

(al-basit) that composes a body in the categories of actual finite division, actual

18  For an alternative dating see Ayman Shihadeh, “Fakhr al-Din al-Razi’s Response to Sharaf al-Din al-
Mas‘adr’s Critical Commentary on Avicenna’s Ishardt, The Muslim World, 104/1-2 (2014), 1-62, 2-3.
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infinite division, potential finite division, and potential infinite division.'® Other
than the potential finite division view, which is attributed to Shahristani, the
source of all other views is Ibn Sina’s works®; (2) The arguments of the atomists
who held that the body is composed of a finite number of particles, and defend the
actual infinite division view; the arguments of anti-atomists who defend potential
infinite division, and criticisms directed to them. Included therein are “The Doubts
of the Opponents,” which presents the atomists’ arguments, and the “Arguments
of the Researchers,” which presents the philosophers’ views. In this section, which
he wrote in Transoxiana, al-Razi displays an Avicennean position; however, in the
second section, which he wrote in Merv, we observe that his theologian side is
more prevalent. This can be seen as the change in the author’s thoughts regarding
atomism from Transoxiana to Merv; and (3) Definition of the body.*

II. Section: On the Atom

1. Chapter: Explaining the thinkers’ views on the atom. In the manuscript, the
first chapter, which should include these thinkers’ views on atomism, is missing.
This is because the atomism section of Al-Matdlib, as mentioned in the book, is
written based on Al-Jawhar al-Fard.? It is possible to trace this by comparing both
texts. Another proof that indicates this missing chapter’s content is that in his
other works on the atom, al-Razi begins by classifying the views on the subjects
and then juxtaposes arguments for and against the discussion. A third proof is the
quotations that Tusi cited from this chapter and that we indicated in a footnote
of the text. Thus, this chapter’s subject matter comprises the thoughts of the four
main views on atomism mentioned above and their extensions. By “extensions,”
we mean the following: Theologians have accepted the atom but disagreed over
whether it had sides, size, shape, or volume. Similarly, extensions also include the
union of atoms, their disintegration during rotational motion, whether they accept
accident of life or not, and whether it is possible to form a circle using a straight line
composed of atoms. Al-Razi discusses extensions only in his doxographical works
in relation to the history of theology and in his Al-Matalib in the doxographical

19  Esref Altas, “Fahreddin er-Razi'nin el-Heyla ve’s-Stare Adh Risalesi: Tahlil, Tahkik ve Terciime”, Naz-
ariyat, 1 (2014), 62-63; For repetition of this classification from different respects see Al-Razi, AI-Ma-
bahith, 11, 15; Nihaya al-‘Uqul, 1V, 7-8; Al-Mulakhkhas, 113b; Sharh al-Isharat, 11, 7; Muhassal Afkar al-Mu-
taqaddimin wa al-Muta'akhkhirin min al-‘Ulama wa al-Hukama wa al-Mutakallimin, ed. Taha ‘Abd al-Ra‘uf
Sa‘d (Cairo: Maktabat al-Kulliyyat al-Azhariyya, ts.), 116; Al-Arba‘in, 11, 3-4; Al-Matalib, V1, 19-20.

20  cf. Ibn Sina, The Physics of The Healing: al-Shifa: al-Simdii al-Tabii, a parallel English-Arabic text trans.
Jon McGinnis (Provo, Utah: Brigham Young University Press, 2009), Books III-1V, 273-275; Al-Isharat
wa al-Tanbihat, ed. Sulayman Dunya, 2. ed. (Misr: Dar al-Ma‘arif, n. d.), 152-165; Kitab al-Najat, ed.
Majit Fakhri (Beirut: Dar al-Afaq al-Jadida, 1982), 139-141.

21  See Altas, “Fahreddin er-Razi'nin el-Heyula ve’s-Stre Adh Risalesi”, 64-66.

22 Al-Razi, Al-Matalib, V1, 13, 32.
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context,” because he does not inquire into the details of atomism but into how the
body should be understood at the macro level. In other words, he is interested in the
internal consistencies of different theories of body, their relative superiority to each
other, and their competence in theoretical explanation.

2. Chapter: The arguments of those who accept atoms and a discussion on
these arguments. This chapter covers the stated arguments, the criticisms directed
to them, and their answers. The first of the six arguments is in the manuscript’s
missing chapter. Yet, as can be guessed from other works, it should be based on the
theological definition of motion because in AI-Matalib, where al-Razi mentions this
argument, he refers directly to Al-Jawhar al-Fard.** Besides, as indicated in the table
below, this argument is found consistently in all of his work related to atomism. Al-
Razi’s second argument, similarly, is based on time atomism, namely, that time is
composed of moments. According to these two arguments, and in accordance with a
rule known since the time of Aristotle, the composition of motion, space, and time
from indivisible parts necessitates that the body also be composed of indivisible
parts. The next three arguments, which are the touch of tangent line to the circle,
that when a line perpendicular to a surface is moved in a direction parallel to the
surface it makes a line on the surface, and the point has a position, try to explain
the atom using the analogy of a point. According to his last argument, refuting
actual infinite division proves actual finite division. Therefore, under this argument,
the doctrine of the leap (al-tafra) proposed by those who defend actual infinite
division, and its critique are also discussed. On the grounds that the critique of the
leap does not disprove potential infinite division, al-Razi here lists the arguments
about the criticisms against potential infinite division. All of the arguments found
in Al-Jawhar al-Fard that indicate the impossibility of an infinite number of division
of the body are also mentioned in Al-Matalib.”® That chapter ends with explaining
the repulsive conclusions (al-tashni‘at) of the views of those who defend infinite
division. While al-Razi conveys six basic arguments from Ibn Sinad’s Physics when
discussing arguments in favor of and against the leap, he also uses other sources

from the theological tradition.

In this chapter, passages that show how later scholars understood Nazzam’s
views on the division of body, among them al-Razi, deserve particular attention.
We say this because the classical writer al-Khayyat and various modern researchers
imply that during the later period the views attributed to Nazzam became

23 Al-Razi, AI-Matalib, VI, 21-27
24 Al-Razi, Al-Matalib, V1, 32.
25  Al-Razi, AI-Matalib, VI, 69-73
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controversial and suggest that Nazzam, like the philosophers, accepted estimative
(wahmi) division.”® However, similar to his other works, in this text al-Razi
insistently states that Nazzam accepts “actual infinite division” and that he, after
reflecting upon the arguments of those who oppose actual finite division, realized
that the atomists’ views were false but, as the counter-opposite of this view, he
thought that actual infinite division was true. That means that while he should
have taken the “potential infinite division” view as the counter-opposite of “actual
infinite division”, he took “actual infinite division.” Following Ibn Sina’s discourse in
Physics, al-Razi thinks that the leap view emerged from this because when Abu al-
Hudhayl asked Nazzam about transcending actual infinite division, the latter came
up with the leap view.?” On the other hand, according to al-Razi, by accepting actual
infinite division, Nazzam, without realizing it, actually accepted that atoms, which
he rejects, are infinite.?®

3. Chapter: The arguments of those who reject the atom and a discussion on
these arguments: Based on a classification that Ibn Sina mentions in Al-Najat*® and
that al-Razi himself makes in AI-Mulakhkhas, al-Razi presents these arguments as
those “based on contact, motion, the projecting toward, figures of geometry, and

other arguments.”

The main emphasis of the arguments based on contact, or the projecting
toward, is that when it is contacted by another atom or is located in the projected
path between the Sun’s light and the eye’s sight, it is actually necessary that the
indivisible atom be divided. The argument of contact, the roots of which go back
to Aristotle’s Physics 231b, is well known both in the philosophical tradition, and,
from the early period, in the theological tradition.* Relying on certain views from
classical theology, al-Razi responds to these arguments in three ways. The first
response, which was previously stated by theologians, is that the particular space
occupied by the atom does not allow it to be in a position of the projected path of

26  Abu al-Husayn al-Khayyat, Al-Intisar wa al-Radd ‘ala Ibn al-Rdwandi al-Mulhid, ed. H. S. Nyberg (Cai-
ro: Lajnat al-Ta'lif wa al-Tarjama wa al-Nashr, 1925/1344), 33-35, 55; S. Pines, Madhhab al-Dharra
inda al-Muslimin, trans. Muhammad Abd al-Hadi Abu Ride, (Cairo: Maktaba al-Nahda al-Misriyya,
1946/1365), footnote number 4, 12-13; Muhammad Abd al-Hadi Abu Ride, Min Shuyukh al-Mu'tazila
Ibrahim b. Sayyar al-Nazzam wa Arauh al-Kalamiyya al-Falsafiyya, 2. ed. (Cairo: Dar al-Nadim, 1989), 119-
128; 130.

27  Al-Razi, Ithbatu Juz'illadhi La Yatajazza’, 41; Al-Matalib, VI, 69; Ibn al-Murtada, Tabagat al-Mu ‘tazila: Die
klassen der Mu'taziliten, ed. Susanna Diwald-Wilzer (Wiesbaden: Franz Steiner Verlag/Beyrut: al-Mat-
ba‘a al-Kathulikiyya 1961/1380), 50.

28  For the bases of al-Razi’s these claims in Ibn Sina see al-Razi, Sharh al-Isharat, 12; Ibn Sina, The Physics,
Book III, IV, 279-280.

29  Ibn Sina, Al-Najat, 139-141.

30  Pines, Madhhab al-dharra, 9-11.
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another atom or to be contact it. Al-Razi endorses the other responses. Accordingly,
the second response is that both the projecting toward and the contact are located
within the category of proportion and relation, but that this does not correspond to
areality in the external world. The third one is also based on point analogy: If a line
is composed of points and if we are not discussing the point’s divisibility, then we
can comprehend the atoms in a similar way.

The first of the arguments based on motion, as mentioned in Al-Jawhar al-
Fard and the roots of which go back to Aritotle’s Physics 231b-232a, concerns the
position of an atom moving on top of two atoms. As al-Razi writes, this argument,
which is similar to the argument of contact, is responded to by the theologians’
definition of “rest is being in the first place, and motion is being in the second one.”
The other three arguments are based on the explanation of difference in the linear
speed of the different points of a spherical block in a circular orbit. During the
classical period, the examples given for this are the rotation of spin-top, millstone,
and an individual in their own axis, the distance the sun passes in relation to its
shade, the distance passed on a circle drawn by the moving two legs of a three-
leg compass, and the distance the celestial sphere of Atlas passes in a unit-time
relative to a horseman. Philosophers explain the difference in the distance passed
in a unit time by fastness and slowness, which depend upon the body’s magnitude.
According to theologians, on the other hand, the difference in the linear speed of
polar circle (inner circle) and equatorial circle (outer circle) can only be explained by
the rests that enter between every motion of the polar circle. However, this leads
to the problem that the millstone, the spin-top, or the compass could not be able to
sustain its solidness, and that it either should become doughy or disintegrate. As
a result of his acceptance of infinite division, and in order to explain the difference
in linear speed and to avoid this disintegration problem, Nazzam defends his leap
theory with the same examples. Al-Razi rejects the leap, but at the same time is
aware of the problems of the theological position (disintegration), some of which
are that observation shows that rotating bodies preserve their solidness and that
an individual knows that he does not disintegrate when he rotates around a fixed
axis. Besides, this theory would mean disintegration for the celestial spheres, which
do not have corruption, tear, and coalescence. To prevent these difficulties of the
physical realm, al-Razi refers to the metaphysical, because belief in a free-willed
creator (al-fa‘il al-mukhtar) allows him to transcend the physical theory’s deadlocks.
However, he still employs an argumentative style and states that the philosophers’
views also have similar unacceptable outcomes. For example, their theory of
“moment of rest”, in the case of an encounter between two opposite movements,

assumes an unacceptable conclusion: “A mountain that falls from the sky can be
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forced to rest by a mustard seed thrown upward from Earth.”** Similar unacceptable
conclusions can also be shown in their theories of souls, prime matter, and the
body’s division. Therefore, since it is assumed that such unacceptable conclusions
do not destroy the certainty of their arguments, a similar tolerance can be shown for
those of the theologians. Nevertheless, according to al-Razi, the most correct way
is to turn back once again to the argument that makes the atom identical with the
point. Accordingly, if we assume a straight-line drawn from the millstone’s center
toward its outer circle and then move the millstone, all of the points assumed to be
on this line will make circles with rotation, and these circles will be differentiated
due to their varying linear speeds. If the line can be divided infinitely, then the
rotation of line creates an infinite number of circles; yet philosophers do not accept

actual infinite division.

The arguments based on the projecting toward can be expressed as the position
of a plane composed of atoms in relation to the sunlight, the difference between
the top and bottom surfaces of this plane, the angle a glance is directed toward the
atom, and the difference in the shade size of an object throughout a year.

Geometrical arguments are classified as those based on circle and sphere,
polygon, and line. According to the circle argument, which contains the critique
of atomism because a circle cannot be formed by a line composed of atoms,* if the
circle is proven, then the view of the atom is not correct. On the other hand, whether
the atom is accepted as a sphere or as a polygon, during the body’s composition
an atom with that shape has to be divided. The central idea of the polygon-based
arguments relies on the following: that in the Pythagorean theorem (shakl al-arus)
the hypotenuse, other than certain exceptions, cannot be expressed as a whole
number; that when atomism is accepted certain polygons cannot be formed; and
that in the equilateral triangle, for example, an infinite number of divisions can be
applied to the angle. The last type of geometrical arguments for rejecting atomism
is based on the line’s divisibility, and specifically on that the fact that the golden
ratio, which is expressed as “dhdta wasatin ve tarafayn” (extreme and mean ratio), is
an irrational number. Al-Razi is aware of the functionality of continuous geometry,
which is a result of the understanding of the body based on continuous quantity (al-
kamm al-muttasil), in rejecting the atom, which is based on discontinuous quantity

31  For discussions on the moment of rest see Y. Tzvi Langermann, “Quies media: A Lively Problem on the
Agenda of Post-Avicennian Physics”, Uluslararast Ibn Sind Sempozyumu Bildiriler: International Ibn Sina
Symposium, 22-24 Mayis 2008, (Istanbul: Istanbul Bityiiksehir Belediyesi Yayinlari, 2009), II, 53-67.

32 Al-Razi informs us that in classical theology, discussions are made on whether it is possible to make a
circle using a line composed of atoms and that while al-Ash‘ari rejected it, al-Juwayni thought that it is
possible. Al-Matalib, 1V, 22.

87



NAZARIYAT Journal for the History of Islamic Philosophy and Sciences

(al-kamm al-munfasil). As a result, he argues that while theologians cannot respond
to these arguments against atomism borrowed from continuous geometry, since the
circle and sphere, which are fundamentals of continuous geometry, are not proven,
the rest of the arguments are as weak as a spider web when the fundamentals are

not proven.

4. Chapter: Issues that are extensions of accepting and rejecting the atom: Al-
Razi lists three extensions under this subtitle: (1) That the body’s infinite division
necessitates the infinite division of distance, motion, and time, an idea that is has
been repeated continuously since Aristotle’s Physics 231a; (2) That the philosophers
do not accept the atom and hence accept that the body is composed of matter and
form; and (3) The assumption that, by accepting the body’s infinite division, things
that inhere in the body are also infinitely divisible.

4. An Evaluation of al-Razr's Views on the Atom

In this section, I would like to elaborate upon three main issues that will help
readers understand al-Razi’s attitude toward atomism. The first of these, which
is pointed out by researchers like Dhanani and Nasr, is what the difference in the
position of atomist theory in the early period of theology (mutaqaddimin) and in
the later period (muta'akhkhirin) means in the case of al-Razi. The second is on his
attitude of indecisiveness, pessimism, and, ultimately, disdain and denial toward
the arguments based on continuous geometry against atomism. The third is the

exploration of his changing stance toward atomism over time.

a) The Function of Atomism in Theology and al-Razi’s Use of Atomism

To understand al-Razi’s views on atomism, it would be appropriate to briefly
point out the conditions under which it emerged and in relation to which questions
in theology it is utilized, in the early and classical periods of theology. As also stated
by Dhanani, during the early period theology there were three main theories of
the physical world: (1) Hishdm b. Hakem (d. 179/795) and Abu Bakr al-Asamm’s
(d. 200/815) view that the universe is composed of bodies; (2) Dirar b. ‘Amr (d.
200/815) and Husayn al-Najjar’s (d. 220-230/835-845) view that it is composed of
accidents; and (3) Ebu al-Hudhay!’s view that its various bodies were composed of

substance and accidents. Ebu al-Hudhayl’s atomist theory became the predominant
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physical theory of theology in the mid-ninth century®® and was accepted by al-
Ash‘ari and his followers during the classical period.**

According to Van Ess, when Ebu al-Hudhayl abandoned the view held by
such early-period theologians as Dirar b. ‘Amr (d. 200/815?), namely, that a
person would not be religiously responsible unless a prophet comes, the process
of constructing the argument of creation out of nothing (huduth), which would
affirm God’s existence with rational argumentation, had begun.*® Abu al-Hudhayl's*
proving and systematizing the atomist theory, which gave a logical form to the
argument of temporal creation (huduth), is important in this regard.?” According
to his theory, the universe is made of dimensionless substances. With the word (al-
amr) and will of God, atoms are composed by such accidents of location as motion,
rest, combination, and disintegration and are annihilated when these accidents are
removed. Nevertheless, in the hereafter itis possible for God once again to recombine
them. The fact that atoms are finite and limited guarantees that the universe is also
finite, has limits, and was created.* While an infinitely divisible matter and body
create the problem of eternity, an understanding of the body as composed of a finite
number of atoms is compatible with the idea of temporal creation (huduth). In other
words, in contrast to understanding the universe as pre-eternal and always existent,

atomism is accepted as a theory that supports temporal creation.

While Abu al-Hudhayl’s views imply that atomism in early theology is related
to an understanding of a limited, finite, and created universe, there are alternative

arguments on why atomism emerged. For example, taking the surrounding

33 Alnoor Dhanani, The Physical Theory of Kalam: Atoms, Space and Void in Basrian Mu tezili Cosmology, (Lei-
den: E. J. Brill, 1994), 184-186; Alnoor Dhanani, “Islam Diisiincesinde Atomculuk”, tr. trans. Mehmet
Bulgen, Kelam Arastirmalari, 9/1 (2011), pp. 393-400, 395. [See for the original text. “Atomism in Is-
lamic Thought”, Encyclopaedia of The History of Science, Technology, and Medicine in Non-Western Cultures,
ed. Helaine Selin (The Netharlands: Kluwer Academic Publishers, 1997), 139-143.

34 Al-Baqillani, Tamhid al-Awail wa Talhis al-Dalail, ed. Tmad al-Din Ahmad Haydar (Beirut: Muassasa
al-Kutub al-Thaqafiyya, 1986/1407), 338; Al-Juwayni, Al-Shamil fi ‘Usil al-Din, ed. Ali Sami al-Nashshar,
Suhayr Muhammad Mukhtar, Faisal Badr ‘Awn (Eskendereyya: Munshaat al-Ma‘arif, 1969), 139; Abu
al-Qasim al-Ansari, Al-Ghunya fi al-Kalam, ed. Moustafa Hasanayn ‘Abd al-Hadi (Cairo: Dar al-Salam,
2010/1431), 1, 294.

35  Josef van Ess, The Flowering of Muslim Theology, trans. Jane Maria Todd (Cambridge, Massachusetts and
London: Harvard University Press, 2006), 88-89.

36  Bekir Topaloglu, Islam Kelamcilarina ve Filozoflarina Gére Allah’in Varhg: (Ishat-i Vacip), (Ankara: Diyanet
Isleri Bagkanhg,, [t.y.]), 60.

37  Ibn Mattawayh, Al-Tadhkira fi Ahkam al-Jawahir wa al-A'rad: Al-Tadkira fi Ahkam al-Gawahir wa l-a’rad,
ed. Daniel Gimaret (Cairo: al-Ma‘had al-Fransi, 2009), I, 31, 69, 79, 89; al-Razi, Ithbatu Juz'illadhi La
Yatajazza’, 41; Ahmad b. Yahya al-Murtada, Bab dhikr al-Mu'tazila min Kitab al-Munya wa al-Amal fi
Sharh Kitab al-Milal wa an-Nihal, (Hyderabad: Daira al-Ma‘arif al-NiUémiyya, 1903/1316), 29.

38  Abu al-Hasan al-Ash‘ari, Magalat al-Islamiyyin wa Ikhtilaf al-Musallin, ed. Hellmut Ritter (Wiesbaden:
Franz Steiner Verlag, 1963), 314-315; Ibn Mattawayh, Al-Tadhkira, 1, 31, 69, 79, 89.
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context into account, some researchers emphasize its functionality in defending
the principle of tawhid (God’s God)*; others point out that it can be understood
in the context of explaining creation and a free-willed creator (al-fd'il al-mukhtar).
If we leave aside the discussions about when and for the support of which theory
it is used, atomism was used right from its beginning to defend certain issues
pertaining to religion. In the early and classical periods of theology, atomism was
used to affirm God’s existence, transcendence, being as a free-willed creator, and
acts. Atomism was also used to prove the temporal creation of the universe out of
nothing (ex nihilio), to reject causal determinism and the understanding of body as
infinite and pre-eternal, and to develop an understanding of a finite, limited, and
constantly-being-created universe. In addition, this theory is also used to affirm
prophethood, miracles, and the possibility of resurrection.”” That is why those
Asharite theologians who accepted this theory emphasized the importance of
discussing atomism*' and stated that the majority of Muslims, with the exception

A

of Nazzam, accepted “juz‘un Id yeteceza” (the indivisible particle).*?

However, as happened during Antiquity, atomism once again lost its central
position in the eyes of its defenders: the theologians. Atomism, which was referred
to by Mutezilites in relation to the theory of temporal creation, had, in fact, been
rejected during Antiquity while resolving a crisis between opposing theories on
the origin of things. Plato and Aristotle, as well as the neo-Platonians and Stoics,
criticized it and, although Epicurus revived, it eventually lost its centrality.** When
Mutazilite theologians revived it yet again, atomism was criticized by Nazzam,
Ibn Hazm, and other theologians as well as by Ibn Sina, who accepts the body’s
continuity.*

The decline in atomism’s ability to affirm religious principles, or the view that
it continued its existence in an elastic form as a subject in physics during the later
period (al-muta’akhkhirin) and in al-Razi’s thought*® can be explained, especially

39  Mehmet Bulgen, “Klasik Dénem Kelam Atomculugunun Giiniimiiz Kozmolojisi Agisindan Degerlendi-
rilmesi” Marmara Universitesi Sosyal Bilimler Enstitiisti (PhD Dissertation), 2012, 130-131.

40  Mehmed Semseddin [Giinaltay], “Miitekellimin ve Atom Nazariyesi”, Dariilfinun Ilahiyat Fakiiltesi Mec-
muast, 1/1 (1925), 58-119, 70-73, 100; Harry Austryn Wolfson, The Philosophy of the Kalam, (Cambridge,
Massachussetths, London: Harvard University, 1976), 468-471; Bulgen, “Klasik Dénem Keldm Atom-
culugunun Ginimiz Kozmolojisi Agisindan Degerlendirilmesi”, 128-138.

41  Abu al-Hasan al-Ash‘ari, Risala fi Istihsan al-Hawd fi IIm al-Kalam, ed. Richard J. McCarthy, ([no place],
1953), 89.

42 Abu Mansur al-Baghdadi, Kitab Usal al-Din, (Istanbul: Matbaatii't-Devle, 1346/1928), 36.

43 Wolfson, The Philosophy of the Kalam, 467-468; Van Ess, The Flowering of Muslim Theology, 80-81.

44  Ibn Sina, The Physics, Book I1I, IV, 277; Al-Najat, 139; Al-Ishardat wa al-Tanbihat, 151-157.

45  Seyyed Hossein Nasr, “Fakhr al-din al-Razi”, A History of Muslim Philosophy, ed. M. M Sharif, (Wies-
baden: Otto Harrosowitz, 1963), 647; Husam Mubhieldin Alousi, The Problem of Creation in Islamic
Thought Qur'an, Hadith, Commentaries, and Kalam, (Cambridge: The National Printing, 1965), 293-295;
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with regard to him, in relation to the influence of Ibn Sinad’s philosophy. We say this
because, let alone hindering its progress, Nazzam’s criticisms at the onset of atomism
actually contributed to its strengthening and development as a theory. Likewise, we
do not see any repercussions of Ibn Hazm’s criticisms, who wrote at a time when
atomism was the predominant theory of the universe among theologians. In such
a situation, it should be accepted that Ibn Sind’s necessary-contingence distinction;
his argument of the Necessary Existent; his views on abstract beings, emanation,
and the soul; and his thoughts on logic and quiddity played an important role in
the weakening and loss of atomism’s utility in classical theology. This is because
al-Juwayni, al-Ghazali, al-Shahrastani, al-Razi, and al-Amidi, all theologians
who removed atomism from their field’s central issues, also dealt with Ibn Sina’s
philosophy and its questions. According to al-Razi’s account, Abu al-Husayn al-
Basgri and al-Juwayni were reluctant to defend atomism, contrary to the position
of the Mutazilites and Asharites before them, because of the contradictions in its
arguments. After listing the philosophers’ geometrical arguments, al-Razi writes on
the position of al-Juwayni and Basri:

Concerning the aforementioned contradictions in the arguments, know that: There
are those among scholars who incline to suspend judgment (tawaqquf) due to the
contradictions in arguments. This is why Imam al-Haramayn explained in his al-Talhis fi
usul al-figh* that it is one of the issues the minds are puzzled. Abu al-Husayn al-Bagri,
who is the most intelligent of the Mutazilite, preferred suspension of judgment, in this
issue. Since we also preferred this tawaqquf way, we do not see it necessary to respond to
the arguments expressed by philosophers.*’

Although we cannot find an explicit statement in his aforementioned work, al-
Juwayni’s criticism of classical theology’s argument of “analogy of the unknown
to the known” weakened the argument of creation, which goes from the known
world to the unknown. Similarly, proving bodily resurrection by relying on atomism
turned out to be just a weak analogy. The critique of that argument enabled one to
arrive at the indicated (madlul) via alternative ways by rejecting the unbreakable
link between the indicant (dalil) and the indicated. Thus the argument for affirming
God’s existence, which is based on the classification that “things are either pre-
eternal with no beginning (gqadim) or are created composed of atoms (hddith),” lost

Esref Altas, Fahreddin er-Razi'nin Ibn Sina Yorumu ve Elestirisi, (Istanbul: Iz Yayincihik 2009), 214-217.

46  Al-Juwayni’s work, Al-Shamil, presents an opposite stance of Al-Razi’s statements. According to this
book, talking about God is possible with the surrounding of universe. Defending God’s transcendence
by not giving such attributes as eternity and infiniteness to objects; for the argument of creation to
have a function; and proving that the God knows everything, are possible by proving that the universe
is created.

47  Al-Razi, Nihaya al-Uqul, 1V, 19.
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ground to Ibn Sina’s rational classification of necessary-contingent beings.*® And
so it became clear that to affirm God’s existence, the only path for reasoning was
not creation, for there were alternative possible paths that could result in other
arguments, such as that of the Necessary Existent.

The influence of Ibn Sind’s criticisms and system was advanced even further by
al-Ghazali, who emphasised relationality based on habit, which took God’s will and
autonomous power of action as its basis. It can be expected that al-Ghazali, because
of his occasionalism, would discuss and evaluate atomism in detail; however, except
for his al-Igtisad, atomism in Ghazali’s works is quite vague.® This is true to such
an extent that according to some commentators like al-Ferhari (post-1239 a.h.),
al-Ghazali rejected atomism.® As a matter of fact, he could not have defended
atomism in its pure form because, contrary to classical theology, which accepts all
existents except God, angels, the soul, and so on are composed of atoms, he accepted
the distinction between the soul and the body, and that the soul is abstract and
immortal. Moreover, instead of adhering to classical theology’s view that the body
is composed of homogenous atoms and comes into existence by differentiation in
accidents, al-Ghazali accepted Ibn Sind’s idea of quiddity (mahiyah). In that respect,
Ibn Khaldun’s statement that accepting logic means rejecting atomism is significant,
because while atomism leads to the view that created things are homogenous and
differ due to their accidents, the idea of universal quiddity, which is a necessary
result of the idea of possibility, relies on the view that a thing is composed of matter
and form in the external world and of genus and differentia in the mind.” After
al-Ghazali, it is possible to see Ibn Sinad’s influence also in Shahrastani’s moderate

solution concerning the reality of body as “actual finite division.”

In his al-Ishara and Nihaya al-Ugul, which were written in the tradition of
classical theology, al-Razi explains atomism in the context of the possibility of
bodily resurrection because, according to him, the possibility of things related to
the hereafter, of which the Prophet (pbuh) informed humanity, emerges while
proving such principles as the atom and the void.>® With a similar perspective, in

48  On the description of this process see: Robert Wisnovsky, “One Aspect of the Avicennian Turn in Sunni
Theology”, Arabic Sciences and Philosophy, 14/1 (2004), 65-100.

49  Alousi, The Problem of Creation, 293-294; R. M. Frank, al-Ghazali and the Ash‘arite School, (Durham and
London: Duke University Press, 1994), 48.

50  ‘Abd al-‘Aziz al-Farhari, AI-Nibras: Sharh Sharh al-Aqadid, (no place, no date), 86.

51  Bulgen, “Klasik Dénem Kelam Atomculugunun Guntmiuz Kozmolojisi A¢isindan Degerlendirilmesi”,
215-218.

52 Al-Razi, AI-Mabahith, 11, 15; Muhassal, 116.

53  Al-Razi, Nihaya al-Uqul, 1V, 7, 123; Al-Ishara fi Tlm al-kalam, ed. Hani Muhammad Hamid Muhammad
(Cairo: al-Maktaba al-Azhariyya li al-Turath, 2007), 377, 380.
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his later works al-Razi constructs the arguments that God has absolute free will in
His actions and is neither body nor substance, the possibility of prophethood and
miracles, and that the heavens can be torn and coalesced on the ground that bodies
arehomogeneousin their essence.> But the historical background we provided above
also accounts for al-Razi’s indecisive attitude in his other works. The evolution in
his position concerning atomism, from indecisiveness stated al-Mabdahith to a more
favorable position defended in al-Matalib, became possible through the criticisms
he directed toward Ibn Sinad’s views of the soul, that knowledge is universal, that the
intellect cannot know the particular, (thereby to his views of quiddity and that it is
not created), and to his views of matter and form. In other words, since one cannot
defend both Ibn Sina’s system and atomism in a consistent way, there is a relation
between the increase in al-Razi’s criticisms of Ibn Sina and the former’s stronger
defense of atomism. Nevertheless, al-Razi is aware of the obstacles in trying to do so
in the post-Ibn Sina period. This is why there are some examples of using atomism
in a naive way in his works. We would like to elaborate on one example which uses
atomism and matter-form theory together. Al-Razi refers both to atomism and to
hylomorphism to prove that Allah does not occupy space. According to him, if Allah
were to occupy space He would have to be a sensible existent, which would mean
that, just like every other being that can be pointed to sensibly, He would have
to be either indivisible (consistent with theologians’ view of atomism) or divisible
(consistent with philosophers’ view of potential divisibility). Based on these two
premises: (1) For a person who accepts atomism, al-Razi’s argument is as follows:
If Allah were an indivisible being occupying a space, then that being could only be
an atom. However, neither those who assert that He does not occupy space or that
He is located in a space accept that He is an atom; (2) For those who reject atomism
and accept an infinite number of divisions, al-Razl’s argument is as follows: If Allah
is located in a space and is divisible, like every other being with these features, then
He is a composite being made of other parts. Each composite being is contingent
due to itself. And beings that are contingent due to themselves require another
cause. Hence a being that is necessary due to itself is not composed. To put it
differently, every being that can be perceived by the senses and subsists by itself
(physical substance) is divisible. All beings that are divisible are contingent. As a
corollary, since He is not a contingent being, it is therefore impossible to point to
Allah’s dhat through the senses who is necessary due to Himself. Al-Razi states that
proving this argument’s first introductory premise, “all beings that can be pointed to
sensibly and subsist by themselves are divisible”, can only be completed by rejecting

54  Al-Razi, Al-Matalib, V1, 189; Tafsir al-Fakhr al-Razi: al-Tafsir al-Kabir, (Beirut: Dar al-Fikr, 1981), II, 131;
XIII, 78; XXVII, 152.
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atomism because there is a difference between a being’s right and left side that can
be perceived through senses; in other words, it is divisible.”> On the other hand,
this is one of the arguments proposed by Ibn Sina against the atomists. In sum,
atomism’s loss of functionality during the later period, as compared to the early
period, can be clearly seen in al-Razi’s attitude of using alternative perspectives
to prove principles. This, at least, can be read as reflecting the idea that as long
as the principles that need to be proven remain the same, the means that lead to
arguments can change.>

In the works of theologians who came after al-Razi, it is possible to see the
continuation of atomism in a weak way.”” While Baghdadi, writing in an earlier
period, states that all Muslims except Nazzam defended atomism, in the later period
Amidi emphasizes the great theologians’ no-judgment position on this subject was
due to the contradiction in the arguments. Similar to other later works, atomism in
Amidi’s works mostly remains in a flexible manner as a subject in physics.>®

b) Geometrical Arguments and al-Razi’s Criticisms of Continuous
Geometry

In the later period, answering the question of what kind of creed-related
consequences the view of atomism engenders, al-Taftazani refers to two theological
topics: the universe’s eternity and the possibility of bodily resurrection. According
to him, atomism also rejects various views of the philosophers, among them matter-
form, the universe’s eternity, the denial of bodily resurrection, and the existence of
separate intellects and souls. al-Taftazani says that one can use atomism to reject
those geometrical principles that are the basis for such views as the continuity of

motion of the heavens, as well as the impossibility of tear and coalescence within
them.®

55  Al-Razi, Asas al-Taqdis, ed. Ahmad Hijazi al-Saqa (Cairo: Maktaba al-Kulliyya al-Azhariyya, 1986), 53-54;
Tafsir, XIV/110-111; Altas, Fahreddin er-Razi'nin Ibn Sind Yorumu ve Elestirisi, 214-217.

56  Al-Razi’s attitude is understood by later authors, such as al-Abhari, as a “transition from paradigmatic
discourse to a discourse based on perspective,” and for example, specific sub-sections are devoted to
discuss from which perspective the existence of God is proven” (min gibal al-falsafa, ‘ala ‘usul al-falasifa,
min gibal al-kalam etc.) Al-Abhari, Kitab al-Matali‘, Képruli Ktp, Fazil Ahmed Pasa, 1618, 105a; Kitdb
Zubda al-Hagaiq, Képrilu Ktp, Fazil Ahmed Pasa, 1618, 134b-135a; Kitab Talhis al-Haqaiq, Képrulu Ktp,
Fazil Ahmed Paga, 1618, 74a.

57  On the description of this process see Dhanani, Encyclopaedia of The History of Science, Technology, and
Medicine in Non-Western Cultures, ed. Helaine Selin (The Netharlands: Kluwer Academic Publishers,
1997), 139-143.

58  Al-Amidi, Abkar al-Afkar fi ‘Usul al-Din, ed. Ahmad Muhammad Mahdji, 2. ed. (Cairo: Dar al-Kutub wa
al-Wasaiq al-Qawmiyya, 2004), III, 73.

59  Al-Taftazani, Sharh al-Aqaid al-Nasafiyya, ed. Ahmad Hijazi al-Saqa (Cairo: Maktaba al-Kulliyya al-Azhari-
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Commentaries on al-Taftazani discuss the meaning of “discarding geometrical
principles.” According to one of these interpretations, al-Taftazani is pointing
out the unsoundness of geometry’s principles, such as the circle, which builds
insurmountable arguments in front of atomism.®® Al-Razi also stated that, at
the very basics, although theologians are helpless against arguments taken from
geometry, objections can still be made to such arguments because the circle’s proof
has no solid grounds.®* A second interpretation is that continuity in motion or
other astronomical views do not rely on geometrical principles® and that, therefore,

al-handasa should be read as al-falsafa,®

or the phrase “relying on geometrical
principles” should be attributed to another word.®* According to Ferhari, however,
what al-Taftazani means by “geometrical principles” is the following: Proving the
sphere and its motion is the basis for the motion of celestial spheres, which are
also spherical, due to the fact that all locations are equally distant relative to the
sphere, standing of a sphere in a location requires a binding cause. In order to avoid
this, philosophers accept the continuity of the celestial spheres’ motion. While
these celestial spheres move in a circular way because of their rotational impetus
principle, their tear and coalescence require their linear motion. This is impossible

for the philosophers.®

Nevertheless, rather than being something incidental, al-Taftazani’s
“discarding geometrical principles” phrase has a long-standing part of the history
of philosophy. By accepting that the principles (arche) of things are numbers
(arithmos), Pythagoreans thought that numbers explain mathematical objects as
well as perceptible objects, abstractions, and qualities. In other words, numbers
are some kind of extended and indivisible atomic units (point).®® However, this
position lost ground with the emergence of irrational numbers and unmeasurable

yya, 1987), 24, 25; Do [these difference of opinions on the issue of the atom] have significant conse-
quences [in matters of creed]? We say: yes. By proving the atom, it is possible to discard many dark
views of the philosophers, such as proving matter and form, the eternity of the universe, and the re-
jection of bodily resurrection, as well as discarding many geometrical principles (min usil al-handasa)
that are bases for such views as the continuity of motion of the heavens, and the impossibility of the
separation and union of the heavens.”

60  Al-Farhari, Al-Nibras, 87.

61  Al-Razi, Ithbatu Juzi'lladhi La Yatajazzd', 100; Al-Matalib, V1, 214.

62  Khayali, Hashiya Sharh ‘Aqaid al-Nasafi, (Istanbul: Hact Muharrem Efendi Matbaasi, 1279), 21.

63  Al-Kastali, Hashiya al-Kastali ‘ala Sharh ‘Aqaid, ed. Kirimi Yasuf Diya (Dersaddet: Sirket-i Sahafiye-i Os-
maniye, 1326), 53.

64  Al-Farhari, Al-Nibras, 87; Siyalquti, Hashiya Siyalquti ‘ala al-Khayali, (Misr: Mahmud Effendi Shakir Ku-
tubi, 1913), 191; Al-Kastali, Hashiya al-Kastali, 53.

65  Al-Farhari, Al-Nibras, 89.

66  Aristoteles, Metafizik, trc. Ahmet Arslan (Istanbul: Sosyal Yaynlar, 1996), 990a, 985a, 1092b, 1080b,
1083b.
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magnitudes (assimmetron), along with the demonstration of difference between
a mathematical unit (monds), a geometrical point (stigmé), and an extended
body (mégethos).®” Aristotle, who opposes all theories that propose indivisible
magnitudes (no matter in which size), states that extended magnitudes are not
a result of the units making up the numbers, as the Pythagoreans assert, and
criticizes their position, which moves toward the view that atoms are composed
of numbers in particular, and atomism in general.®® In addition, Aristotle rejects
the views of natural philosophers, Plato’s ideas, and any other theory that defends
indivisible magnitudes in any form. To overcome the deadlock of the physics-based
atomism and void, the Pythagoreans’ numerical units, and Zeno’s paradox that
shows impossibility of motion, he accepted that the universe should be explained by
magnitude (mégethos) on the basis of “continuous quantity” (al-kamm al-muttasil)
and that continuous quantities (e.g., line, plane, and body) are not composed of
points.% Thus he argued that a body, which is composed of matter and form in
the natural philosophy based on magnitude, motion, and time, is potentially an
infinitely divisible continuous quantity that can have three dimensions.” Finally, he
argues that accepting atomism would contradict mathematical knowledge.”

Since only mathematical and algebraic descriptions of the universe are
possible, given the assumption that the universe, time, and body are in an atomical
structure, Euclid accepted Aristotle’s “continuity” view as a postulate. That is
why all criticisms of atomism in the Islamic world have always used geometrical
postulates and propositions. One of Nazzam’s arguments against atomist theory is
the difference in the distance between the vertex and the diagonal line of a square
with four lines composed of four atoms.” Ibn Hazm, who criticizes atomism from
the theological perspective, mentions the obstacles that geometrical arguments
created for atomism. He also lists the traditional criticisms, such as the the projected
path between the Sun and atoms, that atoms with no length cannot increase the
length of a line, and how non-extended atoms come together to make up extended
bodies. However, his most powerful criticisms are about geometrical principles.
These arguments rely on the division of a straight line, dividing the circle from its
diameter, Euclid’s fifth postulate, and applying the Pythagorean theorem.”

67  Aristoteles, Metafizik, 1080b, 1083b, 1090b.
68  Aristoteles, Metafizik, 990a, 1080b, 1083b.

69 Aristoteles, Fizik, trc. Saffet Babiir, (Istanbul: Yap1 Kredi Yayinlari, 2001), 213a; Francis E. Peters, Antik
Yunan Felsefesi Terimleri Sozligii, trc. haz. Hakk: Hiinler, (Istanbul: Paradigma, 2004), 216-218.

70  Aristoteles, Fizik, 213a.

71  Aristo, Gokyiizii Uzerine, trc. Saffet Babiir (Istanbul: BilgeSu, 2013), 303a.

72 Ibn Mattawayh, Al-Tadhkira, 1, 83; Al-Juwayni, Al-Shamil, 439.

73  Ibn Hazm, Al-Fasl fi al-Milal wa al Ahwa wa al-Nihal, ed. Muhammad Ibrahim Na~ir, ‘Abd al-Rahman
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As much as the criticisms of atomism from theology,” extra-theological
criticism also emphasize the contradiction between atomism and geometry. For
example, Ibn Sina states that accepting atomism would mean rejecting various
geometrical figures.” In criticizing the theory of atomism, similar to Aristotle, Ibn
Rushd points out geometry. According to him, accepting the atom would mean
transforming everything into numbers and thereby confusing magnitude, which
is a continuous quantity, with number, which is discrete quantity, and thus makes
geometry the same science as mathematics.” Similar statements were also made
by Misa ibn Maymun, al-Ghazali, and other theologians.”” In sum, al-Taftazani’s
reaction to geometrical principles should be traced to Ibn al-Haytham, who argued
that geometrical structures are conceptual and even estimative (wahmi), and maybe
more correctly to al-Razi. In his Al-Matalib, al-Razi lists more than twenty anti-atom
arguments based on geometrical principles and then writes: “Know that geometry
(ilm al-handasa), from beginning to end, refutes the view of the atom. What we have
explained here is only a small number of various points. Therefore, whoever wants
to prove the atom is obliged to refute the science of geometry.””®

Dhanani thinks that atomism can be formulated under discrete geometry
instead of Euclid’s continuous geometry, which accepts space, time, and body
as continuous. According to, that atom’s lack of length, breadth and depth, that
the smallest line is composed of two atoms, that the smallest surface (length
and breadth) is made of two lines, and that the smallest body is made of (length,
breadth and depth) two surfaces should be understood in the context of discrete
physical theory. The atom, which is the smallest unit of this geometry, has no
length, breadth, depth, or shape. While it does occupy space, we can understand its
lack of length, breadth, and depth only if we know that discrete geometry theorizes
length, depth, and breadth as something that emerges with the body. In sum,
the possibility of a space-occupying atom that simultaneously has no dimensions
becomes clear exactly in the axiomatic difference between discrete and continuous

‘Umayra (Beirut: Dar al-Jil, 1996), V, 233-234; Thsan Fazlioglu, “Euclides Geometrisi ve Kelam” Tiirkiye
I Islam Diistincesi Sempozyumu, (24-27 Ekim) (Istanbul: 1996), 6-8.

74 Fazlioglu, “Euclides Geometrisi ve Kelam” Tiirkiye I. [slam Diisiincesi Sempozyumu, 6-8.

75  Ibn Sina, The Physics, Book I1I, IV, 282-283.

76  Ibn Rushd, Kashf ‘an Manahij al-Adilla fi ‘Aqaid al-Milla, ed. M. ‘Abid al-Jabiri, (Beirut: Markaz Dirasat
al-Wahda al-‘Arabiyya, 1998), 106.

77  “Adoption of the first proposition (mugaddimah) [of those theologians who say that bodies are com-

posed of indivisible atoms] would mean that all that has been proven by geometry would have to be
completely discarded.”
Musa b. Maymaun, Dalalat al-Hairin, ed. Huseyin Atay ([Cairo]: Maktaba al-Thaqafa al-Diniyya, t.y.), 199;
Ghazali, The Incoherence of the Philosophers, a parallel English and Arabic text, ed. and trans. Michael E.
Marmura (Utah: Brigham Young University Press, 2000), 183.

78  Al-Razi, AI-Matalib, V1, 166.
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geometry.” In this respect, we can understand why al-Razi wants to explain the
atom by means of a point analogy: Debates on atomism led him to discuss that
geometrical objects come into existence by the motion of points as well as his fifth
postulate, which Ptolemy, Proclus, Thabit b. Qurra, Ibn Haytham, Khayyam, and
other mathematicians had tried to prove in the past. Just as the proponents of
matter-form always proposed magnitudes that cannot be measured with exact
units, such as the hypotenuse triangle, irrational numbers, and the golden ratio, to
prove the continuity of the body, the main argument that al-Razi uses for atomism
is the point analogy.® As a point exists as an indivisible entity, an atom can be
understood in similar terms. Without assuming an atomic point, one can explain
neither the beginning of motion nor the intersection of a line with another line. Al-
Razi proposes that the second type of arguments, which are built on geometry, are
based on the observation that the contact points of tangent lines to a circle, a sphere
to a smooth surface, or circles like the horizon circle and equinoctial circle to each
other, require an indivisible unit. All arguments in favor of atomism, whether those
positing the necessity to assume an indivisible unit for the contact point of tangent
lines to a circle or a sphere to a plane, or those stating that the point necessitates
an indivisible unit, increasingly began to explain the theologians’ “indivisible
atoms” as points. In this, the point is not understood merely as a “position,” as in
the Ibn Sinad’s philosophy® -i.e. an analogy. But in various texts, al-Razi proposed
arguments defending the position that the point has both conceptual and external
existence, because proving a point’s existence in the external world is the same as
proving that of an atom’s existence in the external world. Nevertheless, proving the
atom through this point analogy is criticized in the commentaries written on Nasafi
on the grounds that the point is estimative.

Early in his life, al-Razi was in a position of suspended judgment. In the second
half of his life, he criticized and rejected geometrical arguments and rejected them
on the grounds that they are baseless. The search that began in Al-Jawhar al-Fard

79  Dhanani, The Phisical Theory, 133-140; “Kalam Atoms and Epicurean Minimal Parts”, in Tradition,
Transmission, Transformation Proceedings of Two Conferences on Pre-Modern Science held at the University
of Oklahoma, ed. F. Jamil Ragep, Sally P. Ragep, Steven Livesey (Leiden: E. J. Brill, 1996), pp. 157-173;
164-166.

80  Aristotle informs that atom and point analogy was also used in the antiquity. Metafizik, 1084b; Wolfson,
The Philosophy of the Kalam, 479-482; The bases of al-Razi’s point analogy can be found in al-Juwayni (d.
478/1085) and Abu al-Mu'‘in al-Nasafi. Al-Juwayni states that some experts of geometry explain “juz’un
la yatajazza” as point, and point is indivisible (Al-Juwayni, Al-Shamil, 143). Similarly, al-Nasafi writes
that mathematicians accept that a point (like the atom) makes a line with another point, two lines make
a surface, and that two surfaces make a body. Al-Nasafi, Tabsira al-Adilla fi ‘Usul al-Din, ed. Hiiseyin Atay
(Ankara: Diyanet T§leri Bagkanhgi, 1993), 66.

81  Marwan Rashed, “Natural Philosophy”, The Cambridge Companion to Arabic Philosophy, ed. Peter Adam-
son, Richard C. Taylor (Cambridge: Cambridge University Press, 2005), 304-305.
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to reject geometrical arguments became more emphasized in Al-Matalib, which
characterizes geometry as estimative (wahmi) and presumptive. After this, how
would the power of the geometrical arguments against atomism be curbed? Al-Razi
develops three ways to accomplish this goal. First, he sought to develop geometry-
based arguments that favored atomism, one of which is about the point and the other
of which is the existence of the minimal angle between a circle and the line that is
tangent to the circle’s convex.?? Second, he asserts that such geometrical principles
as line, circle, sphere, and cone, from which all the other subjects of geometry can
be derived, are not proven and that without proving the principles, the branches
that are held to be their derivatives cannot be considered as proven. This view
grows out of his belief that all branches of geometry emerge from principles like
line, circle, sphere, cylinder, and cone. However, such elements as how the extreme
point of a line that makes a circle by its motion, as well as how the center point
of a semi-circle that forms a sphere by its motion remains fixed, are not proven.
Besides, the arguments of those philosophers who defend the view that body is
composed of simples, and the simplest is in the form of a sphere, are problematic.
Once can say this because in parecliptic orbs, the difference in the complementary
body thicknesses that stems from the conditions of eccentric deferent orbs, and
the difference between concave and convex planes, contradict the assertion that
celestial spheres are both spheres and simples. On the other hand, defending the
view that the bodies in this world are composed of spherical simples leads to the
theory of inter-cosmic void spaces. One of al-Razi’s interesting arguments for the
weakness of geometrical arguments is the assertion he attributes to theologians:
A straight line does not exist in the nafs al-amr (thing in itself). Another criticism
concerns the coincidence of lines and planes: When two lines are superposed on
one another, if one of them does not overlap with the other then the coincidence
does not take place. If there is coincidence, then there is no difference in terms of
quiddity, necessity, or accident, which means there are no two lines to talk about. In
addition, coincidence does not mean counter-positioning and contact of two things
that occupy two different spaces, for it occurs only in estimative conditions and
presumptive propositions.®® Al-Razl’s third stance against geometrical arguments
is the argumentative attitude that, when compared to the certain arguments that
affirm atom, doubts similar to the “spider web” are meaningless.

82  Ibn Sina rejects this angle and asserts that education in geometry teaches that all angles can be infinite-
ly divided. (Ibn Sina, The Physics, Book III, IV, 277, 307). According to al-Jurjani, Euclid’s book proves
that the acute angle between a circle and the line that is tangent to the convex of the circle is smaller
than all acute angles formed by two straight lines, not that it is smaller than all acute angles. Al-Jurjani,
Sharh al-Mawagqif, ed. ‘Abd al-Rahman ‘Umayra (Beirut: Dar al-Jil, 1997), II, 339.

83  Al-Razi, AI-Matalib, V1, 139-146; 155-156; Ithbatu Juz'illadhi La Yatajazza’, 84-89.
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c) The Chronological Changes in al-Razi’s Views on Atomism

Atomism continued to be found in al-Razi’s works to one degree or another. It
can even be argued that the arguments he organized both for and against atomism
and hylomorphism comprised the main body of physics-related discussions in the
later period. Concerning atomism, one can talk about four distinct chronological
and three distinct thematical attitudes.

i. Accepting Atomism: In al-Ishara, one of his earlier works, al-Razi accepts the
atom and uses “juz’un ld yatajazza” to prove bodily resurrection. There is a parallel
between authoring this work at a time when he was affiliated with the early-period
Asharite tradition and his views on atomism.

ii. Rejecting Atomism: In Al-Mabdhith, his inquiry into Ibn Sina’s philosophy,
al-Razi neither accepts that the body is composed of matter and form nor does he
accept atomism. Since he criticizes both of these views, and since he does not state
that this is a position of suspended judgment, it is hard for us to determine how
he understood the body in this work. Al-Razi himself was perhaps aware of this
because he feels the need to state that he included these subjects in his book to
make it inclusive.®

ii. Suspended judgment due to the contradictions found in the arguments for
atomism: In Al-Mulakhkhas and Nihdya al-‘Uqul, among his middle-period works,
and in Sharh al-Isharat, in which he does not defend a particular position, al-Razi
lists the arguments both for and against atomism. However, he states that he would
prefer a no-judgment position until the matter becomes clear. As a matter of fact, as
shown in the text we cited from Nihdya al-‘Uqul, he writes, “Since we also preferred
this tawaqquf way, we do not consider it necessary to respond to the philosophers’
arguments.”® Referring to his works written at this time, later sources maintain

that he had a no-judgment position.®

iii. Accepting Atomism: In the works he wrote during the second half of his life,
such as Al-Jawhar Al-Fard (which we published), Al-Arba’in, Sharh ‘Uyun al-Hikma,
Al-Ma‘alim, Al-Matalib, and Al-Tafsir, he re-embraces atomism. In this framework,
one can see that concepts related to physics, such as body, time, motion, change,
and distance, are explained within the framework of atomism.*” What al-Razi wrote

84  Al-Razi, Al-Mabahith, 11, 52-53.

85  Al-Razi, Nihaya al-Uqul, 1V, 19.

86  Al-Taftazani, Sharh al-‘Aqadid al-Nasafiyya, 25.

87  Setia, Adi, “Atomism Versus Hylomorphism in the Kaldm of al-Fakhr al-Din al-Razi: A Preliminary Sur-
vey of the Matilib al-‘Aliyyah”, Islam&Science, 4/2(2006), 116.

100



Esref Altas, An Analysis and Editio Princeps of Fakhr al-Din al-Raz''s Risalah: Al-Jawhar al-fFard

in his last work, Al-Matdlib, after explaining the geometrical arguments against
atomism in detail, are probably the best expressions of his final thoughts:

After these explanations, it became clear that the philosophical arguments proposed to
attain the aimed goals [in rejecting the atom] are akin to a “spider web.”®® Ultimately all
of these [i.e. the proofs about the circle and coincidence, which are the bases for rejecting
the atom] are just estimative things and presumptive propositions. When decisive
proofs are found and thereby make it imperative to negate them, it became obvious that
one should not lean toward the rule of presumption and imagination. We mentioned
many examples from philosophical inquiries to this end. Similarly, the arguments we
stated here for affirming the atom are definite and [therefore] cannot be ascribed [to
other meanings.] However, since the geometrical arguments [for rejecting the atom]
rely on two aforementioned bases, by which I mean proving the circle and coincidence,
refutation is made against them. Although [the arguments for affirming the atom] are
generally far from estimative faculty (wahm), with respect to ascribing those to distant
possibilities, the path of protecting these aforementioned arguments from criticism and
refutation should be taken.®

Conclusion

The idea that the body is composed of parts that cannot be divided into smaller
units has played an important role in the history of theology. In the Islamic world,
in general, the theologians defended the atomist theory and the philosophers
opposed it. Their disagreement was not only about what the body is. In fact, it led
to the emergence of two conflicting theories on other physical and cosmological
subjects, among them the composition of motion, time, and distance from parts as
well as the existence of the void.

Al-Razi’s treatise Al-Jawhar al-Fard, which is almost never discussed in the
research on his atomism, includes a detailed presentation of how the body theory
of philosophers, theologians, and Nazzam were understood in Islamic thought,
as well as the arguments both for and against them. The treatise is also precious
because it presents all of the main views of the body’s actual infinite, potential
infinite, and actual finite divisions as well as their bases and arguments, criticisms
of these arguments, and their implications. In addition, the treatise provides a neat
evaluation of the sources regarding both the theologians’ arguments and those
for or against atomism that came from Greek antiquity via Ibn Sina. From that

88  Al-Razi, Al-Matalib, VI, 195; Cf. Al-Ic, Al-Mawagqif, ed. ‘Abd al-Rahman ‘Umayra (Beirut: Dar al-Jil,
1997), 11, 410.
89  Al-Razi, Al-Matalib, V1, 214.
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perspective, the treatise can also be read as a history of atomism. Besides, both it
and Al-Matalib are the main texts to which those atomist narratives of the later
period’s theological texts rely.

In all of his works, al-Razi rejects any theory which proposes that the body is
composed of matter and form and that it is either actually infinitely divisible or
potentially finitely divisible. On the other hand, his stance on the view that the body
is actually finitely divisible, namely, the atomist view that the body is composed of
a finite number of atoms, is neither uniform nor consistent.

His inquiry of atomism depicts very well the contradiction of arguments on
which the suspension of judgment position of the later period relies. The criticisms
he directs against the main propositions of Ibn Sina’s philosophy, like soul and
quiddity, helps atomism resolve some of its problems. And by reviving an old debate,
he also engages in an endeavor based on the criticisms of geometrical arguments.
For this reason, one of the treatise’s most interesting aspects is his evaluation of
geometrical arguments against atomism. Al-Razi states that these arguments can
only be discarded by the flimsiness of the principles of a circle and coincidence
of one quantity to another. His later efforts follow a similar path. Therefore, he
calls upon those theologians who refute geometrical principles to prove the atom.
One can see the marks of this call in al-Samarqandi’s Al-Sahdif al-Ildhiyya, Ict’s Al-
Mawagq:f, and al-Taftazani’s Sharh al-’Aqaid.* This interaction can easily be traced in

the table of arguments provided below.
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APPENDIX: TABLE OF ARGUMENTS

Arguments for Atomism: Comparison of the arg)

ts in Al-Jawh

the sources of the arguments, and their inheritors

al-Fard with other works of al-Razi,

1. Division of motion and Ibn Sina, The Al-Ishara, 379-380; Al-Jawhar Al-Arba‘in, Al-Sahaif,
distance necessitates division  Physics, Book Al-Mabahith, 11, 33- al-Fard, 11, 4-6; Al- 11, 262-263;
of the body. 111, IV, Chapter 34; Nihaya al-Uqul, Iran, 3933. Matalib, 1V, Al-Mawagqif,
Six, passages 1V, 18-19; Al- Missing 29-46. 11, 331.
no: 1-8. Mulakhkhas, 116a; in the
Sharh al-Isharat, manuscript.
11, 8-9; Muhassal,
116-117.
2. Division of time Ibn Sina, The Al-Mabahith, 11, Al-Jawhar Al-Arba‘in, Al-Mawagqif,
necessitates division of the Physics, Book ITI, ~ 33-34. al-Fard, 4-5, 11, 6; Al- 1I, 331.
body. IV, Chapter Six, 21-25. Matalib, 1V,
passages 1-8. 29-46.
3. The contact point of a Ibn Sina, The Al-Mabahith, 11, 34, Al-Jawhar Al-Arba‘in, Al-Sahaif, 11,
sphere with a surface should Physics, Book 35; Nihaya al-'Uqil, al-Fard, 3, 11, 8; Al- 263-265; Al-
always be an atom. See III, IV, Chapter 1V, 19-22; Al- 25-33. Matalib, VI, Mawagqif, 11,
figure 1. Three, ps. no: 9, Mulakhkhas, 116ab. 47-52. 331-332.
Chapter Five, ps.
no: 10.
4. When the atom at the Ibn Sina, The Al-Mabahith, 11, 36; Al-Jawhar Al-Arba‘in, Al-Sahaif, 11,
extremity of a straight line Physics, Book Nihaya al-Uqul, 1V, al-Fard, 11, 8; Al- 265; Al-
that is composed of atoms is 111, IV, Chapter 33; Al-Mulakhkhas, 33-34. Matalib, V1, Mawagf, 11,
moved over another straight ~ Three, ps.no:9,  116b-117a. 52-54. 332.
line composed of atoms, it Chapter Five, ps.
always touches atoms. [The no: 8
extremity of a line composed
of points always contacts a
point over a line composed of
points.] See figure 18.
5. The point’s indivisibility Ibn Sina, The Al-Mabahith, 11, Al-Jawhar Al-Arba‘in, Al-Sahaif, 11,
and that it does not have Physics, Book 36; Nihaya al-‘Uqil, al-Fard, 3-4, 11, 6-8; Al- 265; Al-
other particles show that the 111, IV, Chapter 1V, 29-32; Al- 34-40. Matalib, V1, Mawagf, 11,
atom is also indivisible. Point ~ Three, ps. no: 7, Mulakhkhas, 117a; 54-58. 330, 331.
cannot be divided, as a result Chapter Five, ps.  Muhassal, 116.
of Euclid’s third book second ~ no: 6.
proposition, and third book
eleventh proposition.
6. Infinite actual/potential Ibn Sina, The Al-Mabahith, 11, Al-Jawhar Al-Arba‘in, Al-Sahaif, 11,
divisions are impossible; Physics, Book 36-37; Nihaya al-Fard, 40. 11, 8-9; 265-267.
therefore the minimal III, IV, Chapter al-Ugqul, 1V, 9-19; Al- Al-Matalib,
particle of the body should be  Three, ps. no: 5, Mulakhkhas, 117ab; VI, 61.
an atom. Chapter Four, Muhassal, 117.
ps. no:, 1.
7. The fact that there is a Ibn Sina, The Nihaya al-Ugul, 1V,

beginning point for motion,
in other words, that the
beginning of motion
necessitates a point, shows
the atom’s existence.

Physics, Book III,
1V, Chapter Six.

33-34.
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8. As in the example of
equinoctial circle and the
horizon circle, a circle in
motion contacts a circle in
rest always at two points. This
point of contact is an atom.
See figure 19. To watch it

in motion see the following
link: http://astro.unl.edu/
naap/motion2/animations/

ce hchtml

Al-Mabahith, 11, 36;
Nihaya al-Ugul, 1V,
32-33.

9. Accepting that a mustard Ibn Sina, The Al-Mabahith, 11, 37 Al-Jawhar Al-Matalib, Al-Mawagqif,
seed and Earth are infinitely Physics, Book al-Fard, 2-3, VI, 75-76. 11, 332.
divisible makes both of them 111, IV, Chapter 48.

equal in terms of increase and  Three, ps. no: 6,

decrease. For this nonsense, Chapter Five, ps.

mustard should not be no: 4.

infinitely divisible and has to

have a minimal particle.

10. If there were no finite Ibn Sina, The Al-Mabahith, 11, 37. Al-Jawhar Al-Mawagqif,
particles, then the infinite Physics, Book al-Fard, 3, 1I, 333.
division of a mustard seed III, IV, Chapter 56-57.

would fill all of Earth and Three, ps. no: 5,

sky. Since this is nonsense, Chapter Five, ps.

mustard cannot be infinitely ~ no: 5.

divided.

11. The paradoxes about Ibn Sina, The Al-Mabahith, 11, 37. Al-Jawhar

the impossibility of motion Physics, Book al-Fard, 2.

in case of infinite division 111, IV, Chapter 43.

[Zeno paradox] necessitate Three, ps. no: 4,

accepting atoms for the Chapter Five, ps.

existence of motion. See no: 3.

figure 24.

12. The minimal angle Ibn Sina, The Al-Mabahith, 11, 37. Al-Jawhar Al-Mawagqif,
between the line that is Physics, Book al-Fard, 1I, 331.
tangent to convex of a circle 111, IV, Chapter 57-58.

and the circle itself shows

the possibility of the atom.
[Euclid in third book fifteenth
proposition proves that
actually this angle is not the
minimal indivisible angle,

but it is smaller than the
acute angles made of straight
lines.]. See figure 25.

Three, ps. no: 10,
Chapter Five, ps.
no: 9.
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The evaluation in Al-Jawhar al-Fard of the Arguments proposed by Nazzam concerning the Doctrine of the Leap, their
comparison with AI-Matalib and their sources

1.1i. Let us assume a line composed of
points CBA and atom D over atom A. ii.
When the CBA line and atom D is moved
one atomic unit; iii. While each CBA
atom moves one atomic unit, if atom D
is over atom A, the motion we gave to it
vanishes. Therefore, atom D, both as a
result of its own motion and as a result
of the relative motion it gets from the
movement of CBA, ends up to beina
point on the right of atom A. [See below
the example of the ship and the man in
it.] Also see figure 21.

Juwayni, Al-Shamil,

434; Ibn Mattawayh,

Al-Tadhkira, 1, 96;

Al-Jawhar al-Fard, 41.

Al-Matalib, V1, 109-
110; Al-Mabahith, 11,
29; Al-Mulakhkhas,
114b.

2. 1. Let us assume a line composed of
points CBA and atom D over atom A.
ii. When the CBA line is moved to left
and atom D to right, iii. While CBA line
moves one atomic unit forward, atom
D leaps atom B and ends up being on
atom C. [Zeno’s stadium paradox.] See
figure 22.

Juwayni, Al-Shamil,
434-435.

Al-Jawhar al-Fard, 42.

Al-Matalib, V1, 110-
111; Al-Mabahith, 11,
29; Al-Mulakhkhas,
114b.

3. If a rope which has a bucket at its
bottom end and is nailed to a stick in the
middle of a well from its top end is pulled
upwards by a rope which has a hook at its
end, the hook and the bucket reach the
top of the well at the same time. While
the hook passes 50 meters, the bucket
passes 100 meters. This is possible with
the leap. See figure 23

Juwayni, Al-
Shamil, 444-445;
Ibn Mattawayh,
Al-Tadhkira, 1, 97;

Shahrastani, Al-Milal

wa al-Nihal, 1, 70.

Al-Jawhar al-Fard, 42-44.

Al-Matalib, V1, 111-
112; Al-Mabahith, 11,
29-30; Al-Mulakhkhas,
114b.

4. When a ship and a man in that ship move
in opposite directions, the ship moves

two units while the man moves one. This
necessitates the leap. See figure 21.

Juwayni, Al-Shamil,
441-442-; Ibn
Mattawayh, Al-
Tadhkira, 1, 99.

Al-Jawhar al-Fard, 44.

Al-Matalib, V1, 112-
113; Al-Mulakhkhas,
115a.

5. The rise of the Sun and arrival of its
light at the same time can be explained
by the leap.

Ibn Mattawayh, Al-
Tadhkira, 1, 98.

Al-Jawhar al-Fard, 44.

Al-Matalib, VI,112.

6. The immediate entrance of the light
to a stuffed loophole can be explained by
the leap.

Ibn Mattawayh, Al-
Tadhkira, 1, 97-98.

Al-Jawhar al-Fard, 44.

Al-Matalib, VI, 112.
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7. The argument based on the difference
of linear speeds between an inner circle
and an outer circle of a mill or spin-top
during rotational motion. The inner circle
made of fifty atoms moves one unit,
whereas the outer circle made of hundred
atoms moves two units. This is possible
with the leap. See figure 28.

Juwayni, Al-
Shamil, 436-437;
Ibn Mattawayh,
Al-Tadhkira, 1, 95;
Ash‘ari, Magalat,
321.

8. In a square, an ant going to the
vertices C from A through the diagonal
goes faster than the one going through
two edges, thanks to the leap. See
figure 36. [In the explanation of al-
Juwayni, since Nazzam takes two edges
as basis, this argument is not based on
Pythagorean theorem.]

Juwayni, Al-Shamil,
439; Ibn Mattawayh,
Al-Tadhkira, 1, 83.

9. The proportional difference between
the shade of a stick fixed into the soil and
the distance the Sun goes in the horizon.
See figure 12. [Also see the fourth
argument based on motion below.]

Ibn Mattawayh, Al-
Tadhkira, 1, 83.

10. The right-angled triangle made by
aladder on the ground that leans on a
straight wall. [See the fourth argument
based on the figure below] For a similar
argument, see figure 34.

Ibn Mattawayh, Al-
Tadhkira, 1, 97.

Al-Razi presents these last four arguments not just
as Nazzam’s arguments, but also as the arguments
against atomism of those who defend division. See
the table below.

On the arguments proposed by Nazzam see. Josef
van Ess, Theology and Science: The Case of Abu Ishaq
al-Nazzam (Ann Arbor: Center for Near Eastern
and North African Studies, University of Michigan,
1978).
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Arguments of those who reject atom: Al-Jawhar al-Fard and other works

A. ARGUMENTS BASED ON CONTACT

1. In a row made of three atoms, Ibn Sina, Al-Mabahith, Al-Jawhar Al-Matalib, Al-Sahaif, 11,
since the atom in the middle al-Najat, 139; 11, 19; Nihaya al-Fard, 59. VI, 85-88; 255, 256 Al-
contacts other atoms from different  Ibn Sina, The al-Uqul, 1V, 13; Sharh ‘Uyun Mawagf, I1,
sides, it is divided. See figure 3. Physics, Book Al-Mulakhkhas, al-Hikma, 11, 262-263.
111, IV, Chapter 114a; Sharh 103.
Four, ps. no: 9; al-Isharat, 11/8;
Uyuni'l-hikme, Muhassal; 118.
25; Al-Ghazali,
Tahafut, 183;
Makaésid, 147.
2. Two atoms are placed on the top Ibn Sina, The Al-Mabahith, 11,  Al-Jawhar Al-Matalib,
of the two atoms located on the Physics, Book 22-23; Nihdya al-Fard, 66. VI, 88-92;
extremities of a line made of three 111, IV, Chapter al-'Uqul, 1V, 13; Al-Arba‘in,
(or other odd numbers like five) Four, ps. no: 16;  Al-Mulakhkhas, 11, 12-13;
atoms. If these two atoms that Uyuni’l-hikme, 114a. Sharh ‘Uyun
are placed are moved reciprocally, 25; Al-Ghazali, al-Hikma, 11,
they will meet in the middle of the Magasid, 148; 109.
middle atom. Hence the middle Al-Nisaburi,
atom is divided. See figure 4. Masa’il, 97.
3. If an atom is placed on the top of  Ibn Sina, Uyan  Al-Mabahith, Al-Jawhar Al-Matalib, Al-Sahaif, I1,
an atom located at the extremity of  al-Hikma, 25. 11, 23; Nihaya al-Fard, 67. VI, 92; Al- 256.
a line made of four atoms (or other al-Uqul, 1V, 13; Arba‘in, 11, 13;
even numbers like six), and another Al-Mulakhkhas, Sharh Uyun
atom is placed under the bottom 114a; al-Hikma, 11,
of the atom that is at the opposite Mubhassal, 118. 109-110.

extremity of the line, and if these
two placed atoms are moved
reciprocally, when they come face-
to-face symmetrically both them
and the atom in the middle are in a
position of divisibility. See figure 5.

C. ARGUMENTS BASED ON THE PROJECTED PATH BETWEEN ANY TWO THINGS

1. When sunlight come to the top Ibn Sina, Al-Mabahith, Al-Jawhar Al-Matalib, VI,  Al-Sahaif, 11,
surface of a plate made of atoms, The Physics, 11, 24; Nihaya al-Fard, 82.  92-93; Al- 256; Al-
since the bottom surface will be Book III, IV, al-Uqul, 1V, 17; Arba‘in, 11, 12. Mawagif, 11,
dark, the atoms can be divided. Chapter Four,  Al-Mulakhkhas, 342.
See figure 30. ps.no:4;Ibn  114b.
Hazm, Al-Fasl,
V, 230.
2. A plate made of atoms has top Ibn Hazm, AI-  Muhassal, 118. Al-Jawhar Al-Matalib, V1,
and bottom surfaces. Those that Fasl, V, 230. al-Fard, 92-93.
have top and bottom are divisible. 82-83.
3. The difference in the shade Ibn Sina, al- Al-Mabahith, Al-Jawhar
length of the same object Najat, 140. 11, 30; Al- al-Fard, 83.
throughout a year shows that Mulakhkhas,
there is no minimal part, and that 114b.

the assumed atom is divided. For
example, if the shade length of

a tree made up of three atoms is
four units, then the shade length
of one and a half atom should

be 2 units; and this necessitates
division. See figure 31.
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B. ARGUMENTS BASED ON MOTION

1. Let us assume that an atom on  Ibn Sina, Al-Mabahith, 11, Al-Jawhar Al-Arba‘in, Al-Mawagqif, 11,
the top of two atoms is moved. If ~ The Physics, 23-24. Nihaya al-Fard, 67. 11, 12; Al- 343.
the moving atom is on top of the Book III, al-Uqul, 1V, 13; Matalib, V1,
first atom, that means the motion IV, Chapter Al-Mulakhkhas, 118-119.
did not begin. If the moving atom  Four, ps.no:  114a; Sharh al-
is on top of the second atom, 16; al-Najat, Isharat, 11, 12.
that means the motion ended. 140.
Therefore, the moving atom,
during motion, is in between
them, and this necessitates
division of atom. See figure 7.
2. Since slowness in motion is Al-Mabahith, 11, Al-Jawhar al-  Al-Arba‘in, Al-Mawagqif, 11,
not a result of entrance of rest in 23; Nihaya al- Fard, 67-70. 11, 15-16; 345.
between, the atom view is flimsy. ‘Uqul, 1V, 16-17; Al-Matalib,
Al-Mulakhkhas, VI, 99-93;
114a.

3. When a millstone (a spin top Ibn Sina, Al-Mabahith, 11, Al-Jawhar Al-Arba‘in, Al-Sahaif, 11,
in Al-Mabahis) makes rotational The Physics, 25; Nihaya al- al-Fard, 71. 11, 14; 256-257; Al-
movement, for the larger outer side ~ Book III, ‘Uqul, 1V, 15-16; Al-Matalib, ~ Mawagqif, I1,
(equatorial circle) and the smaller 1V, Chapter Al-Mulakhkhas, VI, 101; 344.
inner side (polar circle): i. it is Three, ps. 114a. 115-117.
unreasonable that both pass same no: 14-16;
number of atoms. ii. If it is argued Ashari,
that the smaller circle sometimes Magalat,
stops, this means the stone is 321-322; Ibn
disintegrated. Then, iii. When Hazm, Al-
the outer circles passes one atom Fasl, V, 234;
distance, the inner circles passes a Al-Ghazali,
smaller distance. This necessitates Makasid,
division of atom. See figure 28. 154.
4. When the sun rises one Ibn Sina, Al-Mabahith, 11, Al-Jawhar al-  Al-Arba‘in, Al-Mawagif, 11,
atomic unit height, the shade The Physics, 24; Nihaya al- Fard, 71-72. 11, 14; 344-345.
of a stick fixed into the ground: Book III, ‘Ugqul, 1V, 14-15; Sharh ‘Uyin
i. if it changes one atomic unit, IV, Chapter Al-Mulakhkhas, al-Hikma,
the shade should shorten as Four, ps. no: 114b. 11, 111; Al-
the amount of the distance sun 10; al-Najat, Matalib, V1,
passes in the horizon; and this is 140; Uyan 101-102;
nonsense. ii. If the shade remains I-Hikma 117-118
fixed: when the sun moves but as - ’
the shade remains fixed, there 25; Cih.azah, 119.

. . . Makasid,
will be two starting point of the
shade on the direction of the 153-154.
sun; and this is nonsense too.
Therefore the correct statement is
this: iii. When the sun moves one
atomic unit distance, the shade
shortens less than one atomic
unit. This necessitates division of
atom. See figure 11.
5. For a compass with three Al-Mabahith, Al-Jawhar al-  Al-Matalib,  Al-Mawagif, 11,
legs, if the second leg draws a 11, 26; Al- Fard, 72-73. VI, 102, 344.
circle with a perimeter of fifty Mulakhkhas, 118.
atoms and the third leg draws 114ab.

a circle with a perimeter of one
hundred atoms [if assumed that
the doctrine of the leap and
disintegration are not accepted],
when the outer leg passes one
atomic unit distance, the inner
leg passes a half atomic unit
distance; and this necessitates
division of atom. see figure 12.
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D. ARGUMENTS BASED ON GEOMETRICAL PROPOSITIONS [FIGURES]

1. Arguments Based on a Circle and a Sphere

1. Since a circle is proven, the Ibn Sina, Al-Mabahith, 11, 26.  Al-Jawhar al-  Al-Matalib, Al-Mawagqif, 11,
atomist view is false because The Physics, Fard, 84-87. VI, 131-138. 346.
it is impossible to form a circle Book I1I,
with a line composed of atoms. 1V, Chapter
See figure 29 Four, ps.
no: 5.
2. The atom has a limit. Those Al-Mabahith, 11, Al-Jawhar Al-Arba‘in, Al-Sahaif, 11,
that are limited have shapes. 24; Al-Mulakhkhas,  al-Fard, 88. 11, 16. 257.
Whether it is a sphere or a 115a.
polygon, they are divided as
a result of contact rule, while
making a body. See figure 3, 4,
5,6,7.
2. Arguments Related to a Triangle and a Tetragon
1. The square of hypotenuse Ibn Mattawayh,  Al-Mabahith, Al-Jawhar al-  Al-Arba‘in, I,  Al-Sahaif,
is equal to the sum of the 1, 83; Ibn 11, 27; Nihdaya Fard, 89-90. 15; Al-Matalib 11, 259-260;
squares of other legs. Usually Hazm, Al-Fasl, al-‘Uqul, 1V, 14; VI, 149-150. Al-Mawagif, 11,
the hypotenuse is expressed as V, 234. Al-Mulakhkhas, 345.
an irrational number and this 115a.
shows that atom is divisible.
[Shakl al-arus/hypotenuse
triangle] See figure 33.
O Al-Mabahith, 11, ~ Al-Jawhar al-  Al-Matalib,
5 OOOO In this figare, 27-28. Fard, 90-91. VI, 150.
the hypotenuse of this right
triangle cannot be four atoms
because in that case it will
be equal to one of the legs. It
cannot be five atoms either,
because it will be equal to the
sum of two sides. Therefore, it
must be more than four and
less than five, and this is not a
whole atom.
Al-Mabahith, Al-Jawhar Al-Matalib, Al-Sahaif, 11,

(8 11, 28; Al- al-Fard, 91. VI, 147;151.  262.
3. In such a right Mulakhkhas,
triangle, the hypotenuse should 115a.

be smaller than the sum of two
sides and bigger than one of the
sides. That means it must be less
than two and more than one.
Therefore the hypotenuse is not
a whole atom.
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4. For a right triangle the sides
of which are composed of five
atoms and the hypotenuse is
/50, if we shift the position of
the hypotenuse by increasing
the A leg of the triangle one
atomic unit and shortening the
B leg one atomic unit, the new
right triangle will have legs of
four and six atoms, and the new
hypotenuse will be V/52. For a
triangle made of atoms, if the
length of the hypotenuse is
changed when the position of
atoms are changed, then atoms
are divided. [In Al-Nihaya and
Al-Matalib, same example is
applied to a ladder leaning on a
wall, and stated that the ladder
moves less than one atomic
unit on the wall. See above] See
figure 34.

Al-Jawhar
al-Fard, 91.

Ibn Sina, The
Physics, Book
111, IV, Chapter
Four, ps. no:

11.

Al-Mulakhkhas,
105b; Nihaya
al-Uqul, 1V, 18.

Al-Matalib,
VI, 151.

Al-Mawagqif,
11, 346

5. We can form equilateral
triangles by adding lines to
finite lines that are composed
of two or more atoms. For
example, when we add three,
then four etc. lines to an
equilateral triangle the sides of
which are one unit long, there
will be always a third atom
adjacent to the two atoms at the
edges. This means division of
atom. See the related figure in
the text.

Al-Jawhar al-
Fard, 91-92.

Al-Matalib,

VI, 147-148.

6. In an equilateral triangle
made of a line composed of
three atoms, when we draw a
line with a right angle from one
of the sides, two equal right
angle triangles will be formed.
If the hypotenuse of the new
triangle is three atoms long,
one of the right angled sides
will be longer than two atoms
and shorter than three. This
necessitates the division of the
atom. See figure 35.

Al-Jawhar
al-Fard, 92.

Al-Mulakhkhas,
115b.

Al-Matalib,
VI, 149.

7. By using triangles with equal
corresponding angles and
proportional sides, it can be
shown that the sides are not
made of whole atoms. See the
related figure in the text.

Al-Jawhar al-
Fard, 92-93.

Al-Mulakhkhas,
115b-116a

Al-Matalib,

VI, 151-152.
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8. With the condition that the
numbers are in sequence, with
1,2,3 and 2,3,4, only obtuse
triangles can be formed. With
3,4,5 a right triangle, and with
numbers higher than 4 only
acute triangles can be formed.
In proportion to the increase in
numbers, the angle gets smaller.
Since the numbers are infinite,
the acute angle will continue

to get smaller. This shows that
there is no indivisible unit.

Al-Jawhar al-
Fard, 93-94.

Al-Matalib,
VI, 148.

9. By adding an identical
triangle to a right triangle we
can make a tetragon, and by
adding more, we can make a
pentagon, a hexagon etc. It is
impossible to do this by using
discrete geometry.

Al-Mabahith,
11, 28.

Al-Jawhar al-
Fard, 94-96.

10. When we bring together
four lines, each composed of
four atoms, the diagonal of this
plate is not composed of four
atoms. This shows that atom is
divisible. See figure 36.

Ibn Sina, The
Physics, Book
111, IV, Chapter
Four, ps. no: 6;
‘Uyun al-Hikma,
110; Ghazali,
Makasid, 151-
152.

Al-Mulakhkhas,
105b; Nihaya
al-Uqul, 1V, 14.

Al-Jawhar
al-Fard, 96.

Al-Arba‘in,
11, 13; Sharh
‘Uyuan al-
Hikma, 11,
110; Al-
Matalib, VI,
152.

Al-Mawagif, 11,
345.

11. As a requirement of Euclid’s
statement in the first book, the
thirty-fifth proposition says:
“Parallelograms which are on
the same base and between

Al-Mulakhkhas,
105b.

the same parallels are equal to
one another.” Thus the atom is
divisible. See figure 37.

Al-Jawhar
al-Fard, 96.

Al-Matalib,
V1/154.

Al-Sahaif,

11, 260-261;
Al-Mawagqif,
11, 246

12. According to Euclid’s second
book fourteenth proposition,
the atom is divisible. See figure
38.

Al-Jawhar
al-Fard, 97.

Al-Matalib,

VI, 153-154.

In addition, three arguments
about divisibility of angles that
are not mentioned in Al-Jawhar
al-Fard.

Al-Matalib,

VI, 159-164.
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3. Arguments Based on Division
of Lines

1. According to Euclid’s first book
tenth proposition, each straight line
can be cut into half. If this line is
composed of odd number of atoms
when it is divided, the atom in the
middle will also be divided. See figure
39.

Al-Mabahith,
11, 28; Al-
Mulakhkhas,
115ab.

Al-Jawhar
al-Fard, 96.

Al-Matalib,
VI, 165.

Al-Sahaif,

11, 257-258;
Al-Mawagqif, 11,
246.

2. Ibn Haytham, in Hallii Sukak Oklid
(Euclid), proved that every line can
be divided into three equal parts.

In that case, lines that are made of
atoms with numbers that cannot be
divided into three as a whole number.
The atom is divided. See the text and
footnote 172.

Ibn
Hazm,
Al-Fasl,
V, 223

Al-Jawhar al-
Fard, 97-99.

Al-Matalib,
VI, 165.

3. According to Euclid’s thirteenth
book first proposition, the fact that
aline divided by golden ratio is
irrational [zdte wasatin wa tarafeyn/
extreme and mean ratio] shows atom
is divisible. See figure 40.

Al-Mulakhkhas,
115b.

Al-Jawhar
al-Fard, 99.

Al-Matalib,
VI, 165.

Al-Sahaif, 11,
261.

4. If magnitudes are composed

of atoms, the proportion of one
magnitude to another would be
similar to proportion of a number
to another. But this is not the case.
Therefore, magnitudes are not
composed of atoms.

Al-Jawhar
al-Fard, 99-
100.

Al-Matalib,
VI, 166.

5. The fact that some of the lines
and roots are rational while others
are irrational refutes atomism. If
atomism were true, there should be
no irrational roots.

Al-Matalib,
VI, 166.

E. OTHER ARGUMENTS [ARGUMENTS ABOUT THE SUBSTANCE AND SPACE-OCCUPYING CHARACTER OF

THE BODY]

1. If the atom has volume and size, Al-Jawhar Al-Matalib,
the sides that face to sky and Earth al-Fard, 100- VI, 127.
are different. This necessities division. 101

2. If the limits of the atom in its Al-Jawhar Al-Matalib,
position contacts another thing, al-Fard, 101-  VI,127-128.
it is composite and composites 102

are divisible. The atom that has no

contact can have no magnitude,

and atoms without magnitudes

cannot come together to compose

voluminous bodies.

3. Aline composed of two atoms Al-Jawhar al-  Al-Matalib,
is divisible. The division point of Fard, 102. VI, 129.

the line does not itself consist of
atoms, but rather their points of
composition. This shows that the
composition sides (directions) of
atoms are different; hence they are
divisible.
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