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IN MeMory of AlpAy ÖzdurAl ANd hIs uNreAlIzed Book 
project

this volume came into being in response to the unfor-
tunate circumstances surrounding the submission, in 
2003, of a book manuscript for the Supplements to 
Muqar nas series by Alpay Özdural, who died suddenly 
just a few weeks later. during the last decade of his life, 
professor Özdural published a series of articles that 
formed the foundation stones of his monumental book 
manuscript, titled “Interlocks of similar or complemen-
tary figures: collaboration of Mathematicians and Arti-
sans in the Islamic World,”1 a project he had discussed 
over the years with Margaret Ševčenko, the managing 
editor for Muqarnas at that time. his detailed study fo-
cuses on a celebrated anonymous persian primary 
source in the Bibliothèque nationale de france, namely, 
fols. 180r–199r of Ms. persan 169. this work, hereafter 
referred to as the Anonymous Compendium, first caught 
the attention of two historians of Islamic art and archi-
tecture in the early 1970s. the pioneering studies of Mit-
khat sagadatdinovich Bulatov and Wasma’a chorbachi2 
on this unique document inspired a series of publica-
tions that only briefly analyzed its contents.3 A russian 
translation was published in 1978 (reprinted in 1988), 
and a modern persian edition appeared in Iran in 1990–
91,4 but an english translation accompanied by a fac-
simile and transcription of the original medieval persian 
text had not been attempted.5 Özdural’s endeavor in 
this direction was therefore especially valuable. 

however, efforts to publish his book manuscript post-
humously were impeded because revisions suggested by 
anonymous reviewers specializing in the history of 
mathematics could not be realized due to the author’s 
untimely death. Moreover, Özdural’s references and ci-
tations were in many cases either incomplete or improp-
erly cited, which proved to be an insurmountable 

obstacle.6 As editor of Studies and Sources in Islamic Art 
and Architecture: Supplements to Muqarnas, I searched 
in vain for a historian of mathematical sciences who 
might be willing to edit and revise the manuscript, even 
as a co-author. the present collaborative volume is 
therefore a compromise. While bringing to light selected 
sections from Özdural’s manuscript, it is complemented 
by three related chapters dedicated to his memory by an 
interdisciplinary and international research team com-
prising two distinguished historians of science and my-
self. each of these chapters contains individual 
interpretations of the persian Anonymous Compendium 
that constitutes the focal point of our collective study. I 
would like to thank jan p. hogendijk and elaheh khei-
randish for agreeing to contribute not only essays but 
also invaluable suggestions on other aspects of this time-
ly publication. the english translation of the primary 
source published in the present volume is based on the 
one originally prepared by Özdural, who collaborated 
with the translator zaka siddiqi in interpreting the per-
sian text, but includes modifications made by the au-
thors of the three chapters.7 I am particularly grateful to 
Wheeler M. thackston, who graciously edited and re-
vised the final english translation, checking it against 
the original persian text. thackston also prepared the 
transcribed edition of the persian text, which Özdural 
did not include in his book manuscript. We would also 
like to express our gratitude to the staff of the reproduc-
tions department at the Bibliothèque nationale de 
france, for granting us permission to publish the fac-
simile of Ms. persan 169, folios 180r–199r, and to Ms. sara 
yontan, conservator of the turkish collections of the 
Bibliothèque nationale de france, for the assistance and 
advice she so kindly provided over the years it took to 
complete this volume.
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ornament. It argues that intersections and mediations 
between the practice-oriented constructive geometry of 
practitioners and the theoretical geometry of geometer-
astronomers cannot simply be reduced to a one-way 
transmission of knowledge.

the next chapter, by elaheh kheirandish, titled “An 
early tradition in practical Geometry: the telling lines 
of unique Arabic and persian sources,” evaluates the 
early Islamic tradition of practical geometry by focusing 
on old and new primary sources, with a particular em-
phasis on the legacy of the renowned Iranian mathema-
tician-astronomer Abu’l-Wafaʾ al-Buzjani (ca. 940–98). 
she considers the “contexts” and previously overlooked 
“revelations” of these sources, critically assessing the as-
sumptions made in modern interpretations of the rela-
tionship between mathematicians, artisans, and 
surveyors. kheirandish argues for the close relationship 
of practical geometry and surveying, while also re-exam-
ining issues of dating and provenance on the basis of 
recently discovered manuscripts and new arguments. 

the final chapter, by jan p. hogendijk, focuses on the 
mathematical aspects of the Anonymous Compendium. 
titled “A Mathematical classification of the contents of 
an Anonymous persian compendium on decorative 
patterns,” his essay classifies the material compiled in 
this unparalleled document, so as to familiarize the 
readership of the present volume with its problems. ho-
gendijk analyzes only selected examples of geometrical 
constructions from each category of his classification, 
cross-referencing earlier studies on these particular ex-
emplars and leaving the mathematical analysis of the 
rest to future research projects. his focused study aims 
to reach an understanding of the relationship between 
the unusual contents of the Anonymous Compendium 
and those of standard scholarly mathematical treatises 
in the medieval Islamic tradition. 

A précIs of AlpAy ÖzdurAl’s uNpuBlIshed 
Book MANuscrIpt

Özdural’s monographic study comprises three chapters: 
the first, titled “preliminaries” (pages 1–31), provides a 
general introduction; the second, “Analyses” (pages 
32–256), consists of a lengthy mathematical analysis of 

coNtrIButIoNs to the preseNt VoluMe

the undated Anonymous Compendium is illustrated 
with geometrical constructions that are accompanied 
by texts in persian explaining how to draw those com-
plex figures. the heading in red ink on the first page has 
reasonably been assumed to be its title and this is in-
deed the way the work has traditionally been referred 
to in the secondary literature. consisting of two vertical 
lines in Arabic written from bottom to top in the right 
margin, the heading reads: Fī tadākhul al-ashkāl al-
mutashābiha aw al-mutawāfiqa (see the reduced-scale 
facsimile, fol. 180r [1]). Özdural proposed translating this 
as “on Interlocks of similar or complementary figures,” 
a modified version of which we have adopted here: “on 
similar and complementary Interlocking figures.”8 Al-
though in describing this primary source the late author 
observed that “we cannot even call it a treatise since it 
lacks a predetermined structure, an argument, or at 
least a logical sequence,” he nonetheless referred to it in 
his manuscript as the “anonymous treatise.”9 precisely 
because of its character as a loosely grouped collection 
of geometrical constructions, we have chosen to refer to 
it in this publication as the “Anonymous Compendium.” 

each of the chapters written for the present volume 
by members of the aforementioned research team—
elaheh kheirandish, jan p. hogendijk, and myself—
sheds light on certain aspects of the Anonymous 
Compendium, without aiming to analyze it comprehen-
sively. these essays serve as a segue to selected parts of 
Özdural’s book manuscript. My own chapter, titled “or-
namental Geometries: A persian compendium at the 
Intersection of the Visual Arts and Mathematical sci-
ences,” expands upon preliminary observations made 
on this primary source in my 1995 book The Topkapı 
Scroll: Geometry and Ornament in Islamic Architecture.10 
taking into consideration questions debated in subse-
quent studies, I reassess the historical contexts of the 
Anonymous Compendium and examine its contents in 
light of new information. After analyzing its relationship 
to relevant works on surveying and practical geometry 
that are bound together with it in the same codex, this 
chapter turns to its wider implications for convergences 
between the applied mathematical sciences and arti-
sanal-architectural practice in the realm of geometric 
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dium itself, where the explanatory texts that accompany 
individual geometrical constructions lack a linear nar-
rative. 

since Özdural’s drawings lacked captions and were 
seamlessly integrated into the chapter titled “Analyses,” 
in this volume they have been furnished with descrip-
tive labels and brief commentaries, summarized from 
his much longer unpublished work. his redrawings of 
the geometrical constructions are particularly valuable 
because they incorporate the uninked incised lines that 
generated the constructions drawn in black and/or red 
ink on folios 180r–199r of Ms. persan 169. the incised 
lines, which provide precious information on the con-
struction process, are invisible in the photographed fac-
simile since they were marked on the paper surface with 
the sharp points of a divider-compass or stylus. Özdural 
scrupulously recorded those uninked incised marks as 
dotted lines in his redrawings. the present volume con-
cludes with a reduced-scale facsimile reproduction of 
the Anonymous Compendium, presented in its original 
format, in which the pages are turned from left to right. 
the reader will thus find the first page of the facsimile 
[folio 180r] on page 374. (throughout the volume refer-
ences to the facsimile will be made by listing the folio 
and construction number (e.g., fol. 180r [1]). Özdural’s 
redrawings of the sixty-one constructions and the sup-
plementary drawings he made related to them are cited 
as plates: for example, the first construction, on folio 
180r, is referred to as pl. 1.1, while the supplementary 
drawings related to that construction are referred to as 
pls. 1.2, 1.3, 1.4, 1.5, 1.6, and 1.7.)

Özdural began to examine the Anonymous Compen-
dium in some earlier articles, in which he discussed se-
lected geometrical constructions by providing his own 
redrawings and developing them into larger ornamental 
patterns, supplemented with comparative visual mate-
rials and translations of the persian texts. this is pre-
cisely the approach he followed in the “Analyses” 
chapter of his book manuscript for all sixty-one geo-
metrical drawings of the Anonymous Compendium. In-
deed, he announced the plans for his future book project 
in his 1996 Muqarnas article, titled “on Interlocking 
similar or corresponding figures and ornamental pat-
terns of cubic equations”: 

all the geometrical constructions contained in the Anon-
ymous Compendium; and “synthesis,” the third chapter 
(pages 257–73), summarizes the author’s main argu-
ments concerning what he calls the collaboration be-
tween mathematicians and artisans in the medieval 
Islamic world. Özdural’s three chapters are accompa-
nied by his acknowledgements and bibliography, as well 
as an extensive appendix focusing directly on the Anon-
ymous Compendium itself. In the present volume, the 
reader will find the introductory chapter, “preliminar-
ies,” which offers a succinct overview of earlier publica-
tions on the subject and Özdural’s own arguments, 
along with his bibliography and the contents of his en-
tire appendix, comprising his drawings, the persian fac-
simile, and the english translation made by the 
translator zaka siddiqi under Özdural’s supervision 
(which was edited and revised by Wheeler M. 
thackston). We have omitted the interdependent chap-
ters titled “Analyses” and “synthesis,” since the readers’ 
reports recommended revisions that could not be im-
plemented without the author’s personal intervention. 
however, for those who wish to obtain a copy of the full, 
unedited original book manuscript of Özdural, where he 
discusses the mathematical properties of all geometrical 
constructions in the Anonymous Compendium as well as 
the step-by-step method for drawing each one, we have 
made his work available online at https://doi.org/ 
10.6084/m9.figshare.5255416.11 

In the section of the present volume titled “transla-
tion, transcription, and drawings,” the english transla-
tion and persian transcription of the Anonymous 
Compendium have been combined with Özdural’s re-
drawings of the sixty-one figures in this primary source, 
so that readers would not have to turn back and forth to 
compare the interrelated texts and images. In some in-
stances, Özdural extrapolated larger ornamental panels 
based on the redrawings; he also occasionally included 
drawings of comparative materials. these supplemen-
tary drawings follow each of the sixty-one redrawn fig-
ures and the associated translated and transcribed texts. 
this means that the english translation cannot be read 
as a continuous document, unless one skips the inter-
vening drawings. our decision to juxtapose the transla-
tion and transcription with the drawings may be justified 
by the fragmented character of the Anonymous Compen-
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chosen again not according to a preconceived plan but de-
pending on the composition of the gatherings and the ar-
bitrary inclinations of the participating persons. these sorts 
of gatherings, at which the ornamental patterns and perti-
nent tools were discussed, can be classified then as “work-
ing sessions.”14

In other words, Özdural differentiates “teaching ses-
sions,” whose main objective was to prove a theorem or 
show a technique, from “working sessions,” which were 
primarily dedicated to creating geometrical construc-
tions intended for ornamental patterns. he notices a 
shift from the “teaching mode to the working mode” on 
fol. 185r, but admits the absence of a clear-cut organizing 
principle in this work, which sometimes combines the 
two modes.15 his brief “synthesis” ends with a conclu-
sion reiterating the character of this primary source as 
an anonymous work without a single author:

All the specific observations and interpretations discussed 
above suggest that Interlocks of Figures was the fruit of the 
collaboration of mathematicians and artisans at a series of 
meetings. It was apparently the task of a professional scribe 
to record the discussions that took place during those in-
formal meetings. he was not usually involved in these dis-
cussions. the composition of those gatherings might have 
changed from session to session. sometimes the partici-
pants were brilliant mathematicians and accomplished 
artisans; and in some cases, they were combined ideally in 
the same person. these meetings served as the venue for 
artisans to seek advice from mathematicians concerning 
fresh ornamental patterns or when they encountered a 
problem related to the application of geometry. Mathema-
ticians, on the other hand, regarded the ornamental arts as 
a rewarding and enjoyable field in which to apply their ex-
pertise.16

this conclusion is largely based on hypotheses present-
ed in Özdural’s “preliminaries” (published as chapter 4 
in the present volume), which further develops asser-
tions he makes in his articles. It is necessary to state at 
the outset that, in actuality, the non-uniform character 
of the Anonymous Compendium makes it difficult to de-
termine with certainty the specific purpose(s) and 
author(s) of each geometrical construction, despite Öz-
dural’s understandable effort to do so in his “Analyses,” 
where he attempts to construct a narrative sequence of 
“sessions.” It is not even certain that this work can be 

In a forthcoming publication I plan to translate the com-
plete document and study its contents using information 
gathered from other works on mathematics, particularly 
Geometric Constructions [by Abu’l-Wafaʾ al-Buzjani] and 
other drawn material on ornamental geometry, particu-
larly design scrolls, for comparative purposes. this article 
is a preliminary assessment of the mathematical content 
of Interlocking Figures, highlighting certain points of inter-
est, particularly the use of cubic equations in the ornamen-
tal arts.12 

In his book manuscript, Özdural dated this primary 
source (now referred to as Interlocks of Similar or Com-
plementary Figures, abbreviated as Interlocks of Figures) 
to circa 1300 and hypothetically ascribed it to Ilkhanid 
Iran, probably tabriz, on the basis of circumstantial 
evidence to which I shall return.13 the unpublished sec-
tions of his book manuscript are somewhat speculative 
when he makes debatable inferences about the “col-
laboration between mathematicians and artisans” in a 
series of meetings that, in his view, must have led to the 
compilation of this document. the “synthesis” chapter 
encapsulates his principal thesis concerning the Anony-
mous Compendium, which lacks the kind of systematic 
ordering more typical of a formal treatise:

the main argument of the present study is that this work 
is in fact the documentation of a series of meetings between 
mathematicians and artisans and thus evidences the inti-
mate link between theory and praxis in the architectural 
arts. At the beginning of the study this hypothesis is as-
sumed to be true, and the constructions are analyzed ac-
cordingly. Now I reverse the order and demonstrate the 
truth of the hypothesis while assessing the Interlocks of 
Figures.
 All 61 constructions are not of the same character. More 
to the point, they can be grouped under two distinguishable 
categories. some of them concern basic principles or skills 
of geometry, whereas others are related directly to orna-
mental patterns and the tools used for executing them. the 
first group of constructions gives the impression of being 
offered by mathematicians who were giving instructions 
on general issues in relation to specific topics. the topics, 
however, seem to be selected without any plan or organiza-
tion. this haphazardness suggests that those constructions 
were merely ad-hoc answers to the varied needs of a group 
of persons in a gathering. We may describe such gatherings 
as “teaching sessions.” We also observe that constructions 
regarding the ornamental patterns are grouped somewhat 
loosely around certain topics, which seem to have been 
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transcription and compilation in the paris codex (Ms. 
persan 169). 

Özdural agreed with edgar Blochet’s suggestion that 
the entire codex may have been copied in the hand of 
Abu Ishaq ibn ʿAbdallah kubanani yazdi (fl. 1442–43 to 
post-1483), who added a postface to the persian transla-
tion of Abu’l-Wafaʾ’s practical geometry treatise includ-
ed in the same codex.20 he accepts the identification in 
previous publications of kuba nani yazdi with the timu-
rid-era mathematician-astronomer known as shaykhza-
da hadim Burhani, who was active in 1442–43 at sari, 
and in 1459 at kirman and hormuz.21 however, Özdural 
makes a new proposal: that this individual was one of 
three contemporaneous timurid scholars involved in 
that particular persian translation of Abu’l-Wafaʾ’s Geo-
metrical Constructions. the other two figures were the 
master geometer (muhandis) ustad shams al-din Abu 
Bakr shah ibn hajji taj-al-din and his late father, the 
great master (ustād) and scholar shaykh Najm al-din 
Mahmud shah. It was the son who commissioned ku-
banani yazdi to complete his father’s translation, parts 
of which had been lost.22

In his “Acknowledgements,” Özdural thanked eva 
Maria subtelny, “who was of great help in translating” 
this difficult postface “concerning the persian transla-
tion of Abu’l-Wafaʾ’s work.” subtelny’s judicious reread-
ing of this complicated passage, which had been 
misinterpreted in previous studies, prompted Özdural 
to propose a timurid date for the completed persian 
text of Abu’l-Wafaʾ’s practical geometry treatise: “We 
can infer…that he [Abu Ishaq kubanani yazdi], shams 
al-din Abu Bakr, and Najm al-din Mahmud (the three 
mathematicians involved with that particular persian 
translation of [Abu’l-Wafaʾ’s] Geometrical Construc-
tions) lived in the mid-fifteenth century.” Misinterpret-
ing the same passage, Bulatov dated both the translation 
of Abu’l-Wafaʾ’s treatise, and the Anonymous Compen-
dium, long assumed to be an appendix to the transla-
tion, to the eleventh century. Another questionable 
assumption, repeated in several publications including 
Blochet’s catalogue entry, has been the presumed rela-
tionship of kubanani yazdi to the late Najm al-din 
Mahmud, thought by many to be his sibling rather than 
his dear colleague, due to the way the author of the 

interpreted as a record of meetings showing the “col-
laboration” between mathematicians and artisans, 
which were written down in successive sessions by a 
scribe, an arguable conclusion that the chapters of this 
volume will reconsider from different angles. 

less speculative are Özdural’s mathematical analyses 
of each geometrical construction compiled in the Anon-
ymous Compendium, which he groups under the follow-
ing categories, although other classifications are also 
possible:17

(I) “transforming polygons and star polygons by the cut-
and-paste method” 
(II) “constructing the regular pentagon” 
(III) “finding the center of a circle”
(IV) “defining polygons by way of angular modules” 
(V) “twin isosceles quadrangles facing opposite direc-
tions” 
(VI) “four rotating isosceles quadrangles in a square” 
(VII) “Integration of different types of star polygons” 
(VIII) “Miscellaneous patterns” 
(IX) “Muqarnas plans” 

In “preliminaries,” Özdural distinguishes the Anony-
mous Compendium from the work immediately preced-
ing it in the paris codex (Ms. persan 169), namely, a 
persian translation of Abu’l-Wafaʾ al-Buzjani’s well-or-
ganized and systematic treatise on the practical applica-
tions of geometry, titled Tarjuma-i Kitāb-i Aʿmāl-i 
handasiyya (translation of the Book on Geometrical 
constructions [henceforth the Geometrical Construc-
tions]18). proposing that Abu’l-Wafaʾ’s treatise was fa-
miliar to those responsible for the geometrical 
constructions compiled about three centuries later in 
the Anonymous Compendium, Özdural believed that it 
may have inspired Ilkhanid mathematicians and skilled 
artisans to work together in designing ornamental pat-
terns: “this collaboration probably led to the creation of 
our document.”19 he argues that the Anonymous Com-
pendium, seemingly recorded by an anonymous profes-
sional scribe in the Ilkhanid period, was recopied in 
mid-fifteenth-century timurid Iran. this implies that he 
differentiates the time of its composition, at the turn of 
the fourteenth century (i.e., ca. 1300), from its  subsequent 
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ends on fol. 196v, at the bottom of which are written the 
twenty-eight letters of the Arabic alphabet with their 
accompanying numerical values (the abjad system of 
numbering, commonly used for labeling points on geo-
metrical constructions). Özdural suggested that the fol-
lowing constructions on fol. 197r were probably added 
in the mid-fifteenth century by kubanani yazdi and that 
he may also have been their author. Özdural attributed 
the textless final construction on fol. 199r, which differs 
in drafting technique and, unlike the others, covers a 
whole page, to a later phase: according to him, it possi-
bly came into the possession of kubanani yazdi, who 
inserted it at the time the volume was being bound.30

finally, a key contribution made in Özdural’s book 
manuscript is the hypothetical identification that he 
proposes for Abu Bakr al-khalil al-tajir, whose name 
appears twice in the Anonymous Compendium (on fols. 
187r and 189r), as well as in two other treatises of the 
paris codex, as I had noted in my 1995 book. he suggests 
that this otherwise unidentified individual may have 
been the father of ʿ Ali ibn al-khalil al-tajir, who was the 
copyist of an Arabic manuscript on surveying dated 728 
(1327–28), now kept at the Astan-i Quds-i razavi library 
in Mashhad. If so, Özdural infers, Abu Bakr al-khalil 
 al-tajir probably flourished sometime “in the late thir-
teenth and early fourteenth centuries,” thereby sug gest-
ing a date circa 1300 for the Anonymous Compendium. 
this tempting yet conjectural identification, too, re-
quires reexamination. It is assessed in the chapters of 
the present volume, along with Özdural’s proposed re-
dating and reattribution of this primary source and his 
deliberations concerning the “collaboration” between 
mathematicians and artisans.31

In conclusion, all three chapters of this volume, much 
like the subsequent selections from Özdural’s unpub-
lished book manuscript, scrutinize the modalities of the 
engagement of medieval mathematicians and artisans 
with practical geometry, in light of the Anonymous Com-
pendium. After more than a decade of deferment in the 
realization of this long-anticipated interdisciplinary 
publication project, it is a pleasure to bring the present 
volume to completion. I hope that this study may in-
spire further research on the Anonymous Compendium 
and on the unresolved implications concerning the in-
tersection, or lack thereof, between mathematical 

 postface deferentially referred to him as “dearest broth-
er (barādar).”23 however, if he and Najm al-din Mahmud 
were indeed siblings, then it seems rather odd that the 
postface does not refer to the presumed brother and 
nephew of kubanani yazdi in more intimate terms.24 

Özdural proposed that this timurid-era mathemati-
cian-astronomer not only completed the lost sections of 
the persian translation of Abu’l-Wafaʾ’s treatise but also 
copied that work and the Anonymous Compendium that 
followed it. As mentioned above, he furthermore con-
jectures that kubanani yazdi probably copied all the 
works assembled in the paris codex (as formerly pro-
posed by Blochet), which is written in a single hand.25 
While this conjecture may not be unreasonable, it has 
yet to be verified by comparing the handwriting of the 
paris codex with other known manuscripts attributed 
to kubanani yazdi.26 Özdural admits that although the 
former cataloguers of the codex, edgar Blochet and 
francis richard, agreed on attributing the nastaʿlīq 
script of its treatises to the same hand, they differed in 
dating the volume to the seventeenth and sixteenth cen-
turies, respectively. Özdural prefers priscilla soucek’s 
expert re-dating of the calligraphy of the paris codex, on 
stylistic grounds, to the mid-fifteenth century.27 

Whether or not the codex was recopied again later in 
the sixteenth or seventeenth century, which seems rath-
er unlikely, I find it worth pointing out that datable 
items assembled in it do not go beyond the fifteenth 
century. the plausibly timurid codex came to the Bib-
liothèque nationale de france from the collection of the 
french traveler jean de thévenot (d. 1667), who ac-
quired it in Istanbul. the ex libris on fol. 2r bears the 
name of its otherwise unknown former ottoman owner, 
“Sinān Çāvūş, ṣāhib al-faḳr.” As noted in turkish on folio 
1r, the volume contains 201 folios (ʿaded-i varāḳ iki yüz 
bir tamām). A table of contents (fihrist) on folio 1v, 
which lists only epistles at the beginning of the codex, 
is presumed to have been written in his hand.28

Özdural acknowledged the possibility that a few tex-
tless geometrical constructions appearing at the end of 
the Anonymous Compendium might have been added in 
the timurid period, as previously suggested by lisa 
Golombek and donald Wilber, who nevertheless ac-
cepted Bulatov’s eleventh-century dating for this work.29 
he believed that the Anonymous Compendium actually 
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3. subsequent publications are cited in Alpay Özdural, “pre-
liminaries,” the first chapter of his unpublished book, which 
has been lightly edited and reproduced as chapter 4 of the 
present volume, and in his bibliography, also published 
in this volume, as well as in the individual bibliographies 
of the three accompanying chapters by jan p. hogendijk, 
elaheh kheirandish, and myself.  

4. A. B. Vildanova’s partial translation into russian, which 
skips some confusing sections of the Anonymous Compen-
dium, is published as an appendix in Bulatov 1988, 315–40. 
the modernized persian text edited by ʿAli riza jazbi is 
included in Abū’l-Wafāʾ al-Būzjānī 1990–91 (1369). on the 
problematic aspects of the latter edition, including its mod-
ernized language, its inaccurate title, and the misattribu-
tion of the entire persian translation of Abu’l-Wafaʾ ’s practi-
cal geometry treatise singly to Abū Isḥāq al-kūbanānī, who 
is also assumed in the same publication to be the author of 
the appended Anonymous Compendium, see kheirandish’s 
chapter in this volume (“An early tradition in practical 
Geometry: the telling lines of unique Arabic and persian 
sources”). 

5. In his acknowledgements Özdural mentions the support of 
oleg Grabar, then a member of the Institute for Advanced 
studies in princeton, who encouraged him to study “the 
involvement of mathematicians in Islamic architecture and 
architectural arts.” As a visiting member of the Institute, 
Özdural carried out fruitful research and pursued “highly 
stimulating” academic discussions as he was preparing the 
book manuscript.

6. some of the problems noted by the anonymous review-
ers—which, given the circumstances, Özdural could not 
respond to or address—may have been due to the fact that 
the book manuscript was not yet in its final form when 
he submitted it for consideration in the Supplements to 
Muqarnas series. he was criticized for inconsistencies in 
his transliteration of persian and Arabic words, and for the 
omission of proper citations for the primary and secondary 
sources. Özdural also added letters to his redrawings to 
label points not labeled in the original persian manuscript, 
but did not sufficiently explain in his commentary what 
he had done. throughout his mathematical analyses, he 
frequently mixed his english translation of the Anonymous 
Compendium with his own commentary without distin-
guishing between the two, and there were also errors of 
interpretation in the mathematical commentary itself. had 
Özdural lived, he most likely would have agreed to imple-
ment the suggested revisions and add the missing refer-
ences, so as to remedy the insufficient acknowledgement 
of previous scholarship, whose findings he often loosely 
paraphrased without proper citation.      

7. Özdural was not trained in persian or Arabic, languages for 
which he sought the help of translators. In his “Acknowl-
edgements,” Özdural expressed his gratitude to “zaka sid-
diqi (from the university of petroleum and Minerals, dhah-
ran, saudi Arabia), who provided the literary translations of 
the accompanying texts of the geometrical constructions” 

knowledge and artisanal expertise. our study is also 
timely because the exponentially growing interest in 
geometric patterning in contemporary architectural 
practice has recently led many architects and designers 
to study Islamic forms of surface decoration as an inspi-
ration for tessellation and parametrically derived 
forms.32 far from being intended as an exhaustive study 
of this fascinating document at the interface between 
diverse fields, our collaborative volume aims to make it 
more accessible, thereby highlighting its multifaceted 
relevance to historians of art and science, as well as to 
contemporary mathematicians, physicists, artists, and 
architects.  

Gülru Necipoğlu, Editor
Aga Khan Professor of Islamic Art
Director of the Aga Khan Program for Islamic  Architecture,
Department of History of Art and Architecture, 
Harvard University 

Notes

Author’s note: for references following note 1, which fully cites 
Alpay Özdural’s related publications, see the bibliography 
accompanying my chapter on page 74.  
1. Alpay Özdural was an associate professor teaching design 

and architectural history in the faculty of Architecture, 
eastern Mediterranean university, Gazi Magusa, North 
cyprus. Among his research interests were architectural 
photogrammetry, the history of mathematics, and histori-
cal metrology. he wrote several articles relevant to the 
subject of the present volume: “omar khayyam, Math-
ematicians, and Conversazioni with Artisans,” Journal of 
the Society of Architectural Historians 54, no. 1 (Mar. 1995): 
54–71; “on Interlocking similar or corresponding figures 
and ornamental patterns of cubic equations,” Muqarnas 
13 (1996): 191–211; “A Mathematical sonata for Architecture: 
omar khayyam and the friday Mosque of Isfahan,” Tech-
nology and Culture 39, no. 4 (1998): 699–715; “Mathematics 
and Arts: connections between theory and practice in the 
Medieval Islamic World,” Historia Mathematica 27, no. 2 
(2000): 171–201; and “the use of cubic equations in Islamic 
Art and Architecture,” in Nexus IV: Architecture and Math-
ematics, ed. josé francisco rodrigues and kim Williams 
(fucecchio, Italy: kim Williams Books, 2002), 165–79.

2. In 1971, Wasma’a k. chorbachi independently discovered 
the same primary source in the course of her doctoral 
research. see Bulatov 1988 (first ed. 1978); chorbachi 1989a; 
chorbachi 1989b; chorbachi and loeb 1992.  
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his 2003 book manuscript (236n177), he had initially attrib-
uted a t-square depicted and described in the Anonymous 
Compendium to Ibn razzaz al-jazari (d. ca. 1206), on the 
basis of which he had dated the work to early thirteenth-
century diyarbakır, but then revised this view upon study-
ing the paris manuscript closely. In a more recent article 
(Özdural 2000), he dated the Anonymous Compendium to 
ca. 1300 and referred the reader to his forthcoming book 
manuscript. 

14. Özdural, “synthesis” (third chapter of his unpublished 
book), 257. see n. 11 above.

15. Özdural, “Analyses” (second chapter of his unpublished 
book), 87–88. see n. 11 above.

16. Özdural, “synthesis” (third chapter of his unpublished 
book), 272–73.  

17. for an alternative classification, see jan p. hogendijk’s 
chapter in this volume (“A Mathematical classification of 
the contents of an Anonymous persian compendium on 
decorative patterns”).

18. Abu’l-Wafaʾ ’s treatise (both the original Arabic text and the 
persian translation) will henceforth be referred to through-
out this volume as the Geometrical Constructions.  

19. see Özdural, “preliminaries,” in this volume. 
20. the postface and an english translation are provided in 

kheirandish’s chapter. 
21. previous publications referring to Abu Ishaq kubanani 

yazdi’s contribution to the paris codex include Blochet 
1912, no. 772, 41–47. Blochet hypothetically attributed the 
copying of Abu’l-Wafaʾ ’s practical geometry treatise and the 
entire paris codex to Abu Ishaq kubanani yazdi, which he 
believed to have been recopied in the seventeenth century 
(46–47). richard 1989, 186–87, attributed only the transla-
tion of Abu’l-Wafaʾ’s treatise to Abu Ishaq kubanani yazdi, 
dating the paris codex to ca. the sixteenth century. on Abu 
Ishaq kubanani yazdi, see also Munzavī 1969 (1348), 1:143, 
152, 318, 368, cited in richard 1989,186–87, and in Necipoğlu 
1995,167–69, 180n115. kheirandish’s chapter includes a more 
up-to-date discussion of the primary sources and second-
ary literature on Abu Ishaq kubanani yazdi.  

22. see Özdural, “preliminaries,” in this volume. In her chapter, 
kheirandish introduces new information and unpublished 
primary sources on Abu Ishaq kubanani yazdi, discussing 
his role as the “co-translator” of the persian rendering of 
Abu’l-Wafaʾ’s practical geometry treatise that is included 
in the paris codex, and establishing the new dating of post-
1483 for his activity as a scholar from the colophon of a 
manuscript by kubanani.

23. see Özdural, “preliminaries,” in this volume (n. 22), where 
he comments on the erroneous translation of the postface 
in Woepcke 1855, 359; and in Bulatov 1988, 89. the latter 
presumed that Abu Ishaq kubanani yazdi was the brother 
of the deceased Najm al-din Mahmud. Blochet 1912, 46, 
likewise identified these two individuals as brothers.  

24. see kheirandish’s chapter, where she observes that in 
his letters Abu Ishaq kubanani also referred to him and 

in the anonymous persian compendium. he also thanked 
jan p. hogendijk, “who kindly offered his unpublished 
study” on this source and later corrected Özdural’s transla-
tions, and taner Avcı, “for his help in translating the Arabic 
passages from Abu’l-Wafaʾ ’s On the Geometric Constructions 
Necessary for the Artisan.” (this was Özdural’s translation 
of Kitāb Fī mā yaḥtāju ilayhi al-ṣāniʿ min aʿmāl al-handasa; 
see also n. 18 below, and kheirandish’s chapter, esp. n. 1.)

8. the heading was translated in chorbachi 1989b as “on 
Interlocking similar and congruent figures,” which I 
adopted in my book on the Topkapı Scroll: see Necipoğlu 
1995. Özdural initially translated the heading as “on Inter-
locking similar or corresponding figures.” see Özdural 
1996, in which he cites chorbachi’s article and my book. 
he proposed yet another modification in the book manu-
script he submitted in 2003: “on Interlocks of similar or 
complementary figures.” In this volume we have trans-
lated the title Fī tadākhul al-ashkāl al-mutashābiha aw  
al-mutawāfiqa as “on similar and complementary Inter-
locking figures”—using “and” rather than the literal “or” 
for the Arabic “aw”—because in english the use of “or” 
could suggest that the Anonymous Compendium was about 
either similar or complementary interlocking figures when 
it is about both.

9. see Özdural, “preliminaries,” the first chapter of his unpub-
lished book, reproduced as chapter 4 in the present vol-
ume. 

10. I discussed the Anonymous Compendium in two chapters, 
titled “theory and praxis: uses of practical Geometry,” and 
“Manuals of practical Geometry and the scroll tradition,” 
in Necipoğlu 1995, 123, 133, 146–50 (figs. 108–14), 168–73. see 
also my earlier remarks in Necipoğlu 1992. 

11. Interested readers can find Alpay Özdural’s unpublished 
book manuscript, titled “Interlocks of similar or comple-
mentary figures: collaboration of Mathematicians and 
Artisans in the Islamic World,” available online at https://
doi.org/10.6084/m9.figshare.5255416.

12. see Özdural 1996, 203n7. In a later article, he says: “since 
I am preparing an edition and english translation of the 
whole Interlocks of Figures, the persian texts of the quoted 
passages are not provided here” (Özdural 2000, 173n7). 
however, the book manuscript he eventually submitted 
lacked an edition of the persian text. he also remarked that 
“the provenance of Interlocks of Figures and the milieu in 
which it was written will be discussed below, and in my 
english translation with commentary, to appear in due 
course” (Özdural 2000, 172n5).

13. see Özdural, “preliminaries” (chapter 4 in the present vol-
ume). Özdural first dated this primary source to ca. 1206 in 
Özdural 1995. After the publication of my book that year, 
in which I drew attention to uninked construction lines 
by reconstructing two examples (Necipoğlu 1995, 147, fig. 
109a–b; and 149, fig. 113a–b), he visited paris, and changed 
his mind after examining the Anonymous Compendium and 
other works compiled in Ms. persan 169. As he explains in 
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30. see Özdural, “preliminaries,” in this volume.  
31. see Özdural, “preliminaries” (in this volume), and Özdu-

ral 2000, 172n4, where he thanks his informants in Iran 
for this reference: “According to the information kindly 
provided by Mohammed Bagheri and Mehran Akhbarifar 
(both of tehran), Abū Bakr al-khalīl is cited as the father 
of the copyist of a manuscript in Mashhad.” he draws the 
conclusion that “since the manuscript was copied in 1327–
1328, Abū Bakr al-khalīl must have been active around 
1300.” for the manuscript in Mashhad, see kheirandish’s 
chapter. Both kheirandish and I question the assumed 
father-and-son relationship in our respective chapters. 
kheirandish has contacted Özdural’s informants, who 
confirmed having referred to a father-son relationship in 
their communications with him, based on a “conjecture”; 
hence, this information remains unsubstantiated. Özdu-
ral’s attribution of the Anonymous Compendium to tabriz 
is also conjectural, based on the importance of that city 
as the Ilkhanid capital where major construction projects 
were undertaken: see Özdural, “preliminaries,” in this  
volume.   

32. on the current fascination with geometric ornament, tes-
sellation, and parametricism, accelerated by new computa-
tional techniques of modeling and production, see hashim 
sarkis, “Inscription: on the surface of exchange between 
Writing, ornament, and tectonic in contemporary Archi-
tecture,” in Histories of Ornament: From Global to Local, 
edited by Gülru Necipoğlu and Alina payne (princeton, N.j.: 
princeton university press, 2016), 34–43.  

another figure as “my brother”; referring to associates in 
this way was common practice at the time. however, she 
cautiously adds that determining whether kubanani was 
actually the first translator’s brother remains an open ques-
tion.  

25. see Özdural, “preliminaries,” in this volume.
26. In her chapter kheirandish highlights the need for a com-

parison of scripts and identifies relevant manuscripts 
of Abu Ishaq kubanani yazdi, some of which have only 
recently been brought to light, that are in need of this kind 
of comparative analysis.  

27. see Özdural, “preliminaries,” in this volume. see also 
Blochet 1912, 41–47; and richard 1989, 183–87. According 
to Blochet, although the paris codex was probably recop-
ied in the seventeenth century, its linguistic and ortho-
graphic archaisms suggest a pre-thirteenth-century date 
for its original version, which may have been copied in 
the timurid period by Abu Ishaq kubanani yazdi. Özdural 
mentions that soucek’s re-dating of the manuscript to the 
mid-fifteenth century is based on an oral communication.

28. I have identified the eight items listed in the partial table of 
contents as those with which the codex begins. the eighth 
item refers collectively to three consecutive treatises on 
surveying (miṣāḥa), which are listed separately by the cata-
loguers of the codex (nos. 9–11): Blochet 1912, 41–44; richard 
1989, 185.

29. see Golombek and Wilber 1988, 1:159. I too accepted this 
possibility but dated the Anonymous Compendium between 
the eleventh to thirteenth centuries in Necipoğlu 1995, 168–
69.
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