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Cultllre(Routledge, 1998), pp.175-186.
*Cosmas Indicopleustes

'See "Cosmology" in the Oxford Dic-
tionary (Byzantium), Oxford Univer-
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Until now, 17 volumes of Encyclopedia
are published with the assistance of more than
two thousand authors.

The Foundation has 15 professional
departments; Persian Language & Literature,
Art & Architecture, Study of Contemporary
Islam, Geography, Philosophy, History, His-
tory of Islam, Social History, History of Sci-
ence, History of India, Theology & Mysti-
cism, Jurisprudence & Law, Kalam & Firaq,
Quran & Hadith and History of Ottoman.

Some of articles are translated selectively
to English which are published in 10 volumes
and 5 volumes are published with Arabic
translation in Beirut.

The Websites addresses of Foundation and
Encyclopedia are:

www.Encyclopaediaislamica.com
www.Daneshname.com
www.Ewi.ir
Part 2: Introduction to History of Science De-
partment of Foundation

History of Science Department is active
since beginning establishment of Foundation
and until now 508 numbers of published arti-
cles of Encyclopedia are about History of Sci-
ence. The first members of Department were
Dr. Mohammad Bagheri and Dr. Amir Hou-
shang A'lam. Dr. Bagheri was the first man-
ager (since 1993) and then adviser in Depart-
ment. Dr. Bagheri has many writings and
compilation at about History of Science espe-
cially Astronomy and Mathematics that can
be pursue in following address:

www.mb-kushyar.com

LI i

Decedent Dr. A'lam was also one of
researchers in History of Science especially
Biology and Medicine who has written about
50 articles in Encyclopedia. He died at 2003.

Since 1999 up to now, Dr. Hamidreza
Giahi Yazdi is the manager of Department.
He has Ph.D. degree in Islamic calculation
Astronomy field from Lille (1) in France. He
has written more than 50 scientific articles
about Islamic Astronomy and has compiled a
book named History of Astronomy in Iran.

The other active member of department is
Mr. Farid Ghasemloo who is supervisor in
Encyclopedia of History of Medicine in Iran
& Islam also, and he has published many
books and articles in various fields of History
of Science especially Medicine and Astron-
omy.

Mrs. Negar Naderi is one of the members
of Department from early establishment years
until now and has written many articles in
various fields of History of Science especially
Medicine.

Mrs. Shammameh Mohammadifar is
another member of Department who has
many works about History of Botany and Zo-
ology.

Finally, the other present members of
Department are Hosein Rouhallahi, Marziye
Kazemi, Sedighe Ghayyumi, Pouyan Rezvani,
and Zahra Ghezelbash.

'Student in Institute for the
ghezelbash_zahra@yahoo.com

History of Science,
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Tomb of Ali al-Qushchi,
astronomer and mathemati-
cian of 15" century in
Ayup Sultan mosque in
Istanbul
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We can quickly conclude that the
is probably an Aleph. Now, by examining
the next few frequently occurring characters
we can slowly start to recognize words. This
part of cryptanalysis remains by “trial and
error”’, and as such we see that, however
scientific and analytical Kindi’s methodol-
ogy was, part of the cryptanalysis is de-
pendent of the reader’s linguistic insight.
The solution to our exercise is given in the
Solution-section.”

Conclusion

Reading and using Kindi’s manuscript
today showed us that apart from being of
historical interest, it was also of practical
value through the presentations and work-
shops we gave. Interestingly, despite being
over a thousand years old, we have found
that Kindi’s treatise can still be used as an
introduction to cryptanalysis.

The treatise offers a clear step-by-step
manual; Kindi himself writes that he tries to

Zahra Ghezelbash'

Part 1: Introduction to
Islamica Foundation
Encyclopedia Islamica Foundation is
established in 1984 under the decision and
patronage of Ayat-Allah Sayyed Ali Kha-

Encyclopedia

write “a clear and concise book” (Kadit and
Ibrahim [1992], p.119). The quality of expla-
nation offered by Kindi is very high; he ap-
proaches each cryptanalytic technique very
generally, and thus it gives an outline of
cryptanalysis in any given language. In me-
dieval times, his exposition was considered a
very clear one, as most Arabic cryptanaly-
sists who followed after Kindi based their
works on his. He was for example still the
main source of Ibn ad-Dunayir’s cryptana-
lytical account about three centuries later
(Mrayati, Alam, and at Tayyan [2005]).

Even today, through our presentations
and workshops, we saw that his work
proved successful as an introduction to
simple cryptanalysis for beginners. Using
Kindi’s explanations and descriptions of
various methods of cryptanalysis, these
newcomers were able to decipher a text en-
crypted using simple substitution in a
modest amount of time.

The manuscript we have analyzed is the
oldest known work on cryptanalysis. How-
ever, we personally think that the manu-
script is so elaborate and goes into such
depth of the subject, that we do not think
Kindi developed all the aforementioned
techniques on his own. We think that he
used cryptanalytic knowledge that existed
at his time to write this guide. The diffi-
culty is that he has not cited anybody in his
manuscript, so we are unable to verify this
statement. What we can say is that the style
of writing is too much like a manual to be
an account of an original discovery. We thus
believe that it is possible that a study of
manuscripts made before Kindi could lead
to the discovery of descriptions of frequency
analysis.

'This is one of the lectures that were presented in Work-
shop on Mathematics and Art in Isfahan House of Mathe-
matics in spring 2013.

The solution section and References are in the Newsletter
office.

History of Science Department, Encyclopedia Islamica Foundation, Tehran

mane'’, and under the view of elite and
choice mans and women with target of codi-
fication and compilation of Encyclopedia of
the world of Islam (in Persian) that the main
purpose of it was to construct a reliable sci-
entific reference about the world of Islam.




Three basic principles of attacking an encrypted text are presented. The first principle is
analyzing the frequency of symbols occurring in the encrypted text and comparing these
frequencies to the frequencies of the characters the plain text is written in. The second
principle is making use of frequently or never occurred combinations of two and three let-
ters, making probable guesses or eliminating possibilities. The third principle is that of the
probable word, by “trial and error”. For example, making use of the fact that many texts
written in a specific language begin in the same way. Arabic texts often begin with: “In the
name of God, the Compassionate and the Merciful”.

The treatise is the oldest known record of a description of the first principle, that of fre-
quency analysis (Kadit and Ibrahim [1992]). Kindi includes a table of the frequency of the
letters of the Arabic alphabet. After computing the frequencies of symbols in an encrypted
Arabic text, one can compare these frequencies with the ones in the Arabic alphabet to make
probable guesses (the most frequent symbol in the encrypted text is most likely the Alif, and
so on.) Kindi also gives an extensive list of possible and impossible combinations of two let-
ters in Arabic (bigrams) and of possible and impossible trigrams.

Application of Kindi’s Work

Now that we have introduced Kindi’s work, we can now evaluate whether his techniques
are useful for decrypting an encoded text. The exercise consists of an ancient Persian text
that we have encrypted to a modern day Wingdings font. Each symbol of the encrypted
text represents a Persian letter. If the letter is repeated in Persian that is, if it has a shadda (

-

@) above its character, then the encrypted symbol will simply be repeated twice. Ut

could thus be encrypted as ““ T4 » We do this because there are strong hints in

Kindi’s manuscript that he applied the same technique.
Here follows the Persian text encrypted to Wingdings:

17 Cdob dvldsy oy (dVo Fo IovARo 4o

1 AU voOFFD od DA TAd  GedE9 DA 9WCALYE O

19 [ CALD Todo- 11 o Fo owd GADE SrAYWD

@PADE > A Adved pEd SodE I HIvAYTD o
favr, AdYN dvd SA 99 Fod [ 4DAdNDd > STdAD >

PA AV GowEDT w(ew ¥ AG DovAR S V)

T99A AT OFe- IVeo ALl oy

Now we apply Kindi’s method. The fol-
lowing text from his manuscript describes
our methodology.

Among the expedients we use in crypt-
analysing a cryptogram if the language is
already known, is to acquire a fairly long
plaintext in that language, and count the
number of each of'its letters. We mark the
most  frequent letter first”, the second
most frequent “second”, and the following
one "third”, and so forth until we have
covered allits letters. Then we go back to
the message we want to cryptanalyse, and
classify the different symbols, searching for
the most frequent symbol of the cryptogram
and we regard it as being the same letter

we have marked ’first” -in the plaintext-;
then we go to the second frequent letter
and consider it as being the same letter we
have termed “second”, and the following
one ’third”, and so on until we exhaust
all the symbols used in this cryptogram
sought for cryptanalysis.

— Kindi, Mrayati, Alam, and at Tayyan
[2003]

Now, we can use a frequency analysis of
Persian characters from recent studies
(Malas, Taifour, and Abandah [2008],
Samimi Behbahan [2012]) as our “clear
text”, and compare it with a frequency
analysis of our encrypted “original” text.
The results are shown in the table below.
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No. 60 in the Ayasofya manuscript, and it was printed on pp. 383-394 of the facsimile. An
English translation has been published by Mrayati, Alam, and at Tayyan [2003] and is avail-
able online.

Kindi proceeds by first giving a classification of the methods of cryptography known to
him, putting them in a tree-diagram:

M s g sl S BT s
Tt AT S

r
A%

Lo
SO,
r2beti) L) yend Lo s allly

KL

'.r-'
K

Figure 4: Kindi’s Classification (Sezgin [2010, p. 386]) An English translation of this tree-diagram
is shown below:

al-Kindi's major Types of encipherment
il

C
Super Encipherment ‘I Simple Encipherment

—
Ll.cncrs retain their forms |
1

—1
| Letters change their forms—|

I

[ —
Quantitative Without relationship With relationship
and diffusion and diffusion
G i _ 1 TITI
Repetition Merging Linking Separating
of letters letters separate linked Simple substitution Relation Relation
I letters letters by species by genus
— I
S Some . ; o [ [
l:::r'i i T Some | Monoalphabetic | T S1mgsliel‘ Ali[ili:?n or Poly- Poly-
— rans ion omission
letters letters P : word word
I
8 Homo-
All the All the Cipher alphabet | - hones
letters letters ;::: ctic i:ﬂ;h: of devised shapes Transposi!ion nulls L Mono-
or symbols (word or line)
word
Mono-
- One Several word
| Digraphic || Monographic | il wlls
| Transposition (letter) | | Omitting one or more letters |

Figure 5: Kindi’s Classification translated to English by Mrayati, Alam, and at Tayyan [2003, p.
87]

As you can see, this is a pretty large collection of cryptographic methods, but his sub-
sequent discussion of attacking encrypted texts focuses on simple substitution (marked in
red ink Figure 5), and so shall we.




the lovers to select pairs of letters from
the alphabet, and substitute each letter in
the message they wanted to send with the
paired letter and vice versa. For example,
if one of the pairs selected was the pair A-
H, every A would be encrypted as an H,
and every H as an A.

Caesar also used cryptography to encrypt
his messages. The method of encryption he
used is still referred to as the Caesar cipher.
In this cipher, each letter is encrypted as the
letter which is three places down the alpha-
bet:

If he had anything confidential to say, he
wrote it in cipher, that is, by so changing
the order of the letters of the alphabet that
not a word could be made out. If anyone
wishes to decipher these, and get at their
meaning, he must substitute the fourth letter
of the alphabet, namely D, for A, and so
with the others.

- Suetonius and Edwards [2008] Exam-
ples of these encryption methods can be
seen in figures (1) and (2).

|A|B|C|D|E|F|

[als[c|o[E]F]

Figure 1: Caesar Cipher

13

| |
[alsfclofElrcfn]1]s]c]rfm]

orad § P94 0000¢ 0

[vfolelefR]s]Tfulviw|x]¥fz]

H]EfL]L]o]
rorisd 0 0]
[u[rfv]¥]s]

Figure 2: Kama Sutra Script

To summarize, one can safely assume
that multiple advancements in cryptogra-
phy had already been made when the Is-
lamic civilization started to emerge. No evi-
dence has, however, been found that could
lead to the assumption that even the slight-
est form of cryptanalysis had been devel-
oped. Cryptanalysis is the science of de-
crypting encrypted messages in a methodi-
cal way. For a long time, Western civilization
was credited with the first developments in
cryptanalysis.

A correspondence between Fermat and

Pascal in 1654 used to be the oldest known
contribution in this field. Recent discover-
ies, however, indicate that the first devel-
opments were made in the 9th century
A.D. in the Islamic Empire by Kindi
(Kadit and Ibrahim [1992, page 101]).

There are multiple reasons why a climate
originated in which these developments
could arise. Islamic civilization wanted to
gather as much knowledge as possible, and
this often required the translation of foreign
manuscripts. Caliph Mamun established
the House of Wisdom, an institute that
translated many manuscripts.

This enlarged their knowledge of foreign
languages and symbols. Multiple manu-
scripts they wanted to translate were en-
crypted in one way or another. This was
often the case with manuscripts concerning
magic and chemistry (Lawrence J. Schoen-
berg Collection, Kadit and Ibrahim [1992,
page 198]). The Arabic language itself was
also extensively studied. As the language
used in the Quran it was regarded as an im-
portant subject. They would research the
frequency of letters, pairs of letters, phonetics
and morphology (Lawrence J. Schoenberg
Collection, Kadit and Ibrahim [1992, page
198]).

The Islamic Empire witnessed an unusual
high degree of alphabetism (Kadit and
Ibrahim [1992], Kahn [1969]), as it was
viewed as important to read and under-
stand the Quran. Other historians also at-
tribute the increase in alphabetism to the
introduction of paper from China into Is-
lamic society. To successfully govern the
huge empire, it was often of importance
that messages could only be read by the
intended recipient. With more people being
able to read, this need grew. In many differ-
ent manuscripts concerning administration,
knowledge of cryptography is mentioned as
being necessary in order to fulfill ones task.
As a consequence, cryptographical knowl-
edge grew.

Kindi’s Treatise
The work we made use of is his Risalah fi

Istikhraj Mu’amma, in which Kindi describes
a systematic way to decipher encrypted mes-
sages. Kindi’s treatise has been preserved as
part of the unique manuscript Ayasofya 4832
in the Stileymaniye Library in Istanbul. A fac-
simile of this manuscript has been published
by Sezgin [2010]. The treatise by Kindi is

Lecture

on
o
S
N
[
o
g
=
=]
w2
_
o
)
Z
oo
8
~—
2
©n
B
(]
Z
(]
Q
=]
2
Q
n
[
o}
Q
=
2
o




Lecture

o0 {h History of Science Newsletter, No. 11, Summer 2013

Pic. 5

Pic. 6

'Lecture that presented in the Second International Summer School at the Istanbul Museum of the History of Science and Tech-
nology. Author’s Turkish intonation of Arabic phrases isn’t changed in this text by editor.
PhD Student in Ankara University, History of Science Department. iremaslan8@yahoo.com

3Sabra, A. 1., "Thabit ibn Qurra: on Euclid's parallels postulate".

* Amir- Moez, Ali Riza, "A Paper of Omar Khayyam"

A Modern Application of Kindi’s Cryptanalytic Techniques'

Wiet van Lanschot,
Koen van Woerden

Edzard  Scherpbier,

Abstract

Kindi was a Muslim polymath who wrote a
large number of scientific works on a wide
range of subjects. Raised in Basra, he went
to Baghdad to complete his studies, where he
drew the attention of Caliph Ma’mun, who
appointed him to his House of Wisdom. In
70 years he wrote more than 290 scientific
works, language being a recurring object of
study.

Recently discovered [1] is his treatise on
cryptanalysis, called “Risalah fi Is-tikhraj
Mu’amma”, which is the oldest known re-
cord of cryptanalysis today. In this manu-
script, the oldest known description of the
use of frequency analysis for deciphering
encrypted messages is found. Kindi first
provides a classification of the crypto-
graphic methods known to him, and then
gives a systematic way to attack these
various methods, in which frequency analy-
sis plays a prominent role.

In the course of our analysis of Kindi’s
work, we will apply frequency analysis our-
selves to an encrypted text, with Kindi as
our guide, showing that today his treatise

is not only of historical interest, but also of
practical value.

Introduction

Cryptography, the art of encoding mes-
sages, has been widely used throughout
history. As writing became an often used
method to communicate, the desire to make
one’s writing less readable to others emerged
as well. The earliest use of cryptography
was in Ancient Egypt around 1900 B.C.,
where a message, chiseled in the wall, con-
tained multiple unconventional symbols.

As the Ancient Egyptian civilization
grew, this form of encryption became
widely used. It was mostly used to make
hymns and blessings harder to read. In order
to read the encrypted messages, often dis-
played in plain sight, one had to concen-
trate and puzzle before the true nature of
the message could be understood (Kahn
[1969]).

A more conventional form of cryptogra-
phy is mentioned in Kama Sutra, around
300 B.C., 1000 B.H., as a method that lov-
ers could use to communicate in a safe way
(Vatsyayana, Doniger, and Kakar [2009,
pl, h3, art. 45]). This method required




protractors, leveling instruments, surveying
tools and the others like platonic solids, das-
turs, doublerulers (picture 1) (both are used
for prepare perfect astrolabes), and tripods.
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Pic. 1

Compasses were especially important for
geometers. Trisection of an angle "teslisi
zaviye" was one of the most famous prob-
lems, which was inherited from Ancient
Greek (others were duplication of the cube
"tazif-1 mikab" and squaring the circle "terbi-i
daire"). The main purpose in those problems
was, the solution only considered valid if you
were using compass and ruler (but the solu-
tion of those 3 problems is impossible if you
just use compass and ruler). They also used
"rusty compass" (fixed to an angle) and
"conchoidal compasses" So the compass tradi-
tion had been taken from the Greeks and
many models has produced by Islamic schol-
ars. For example, the compass which was cal-
culating Namaz time was also a sundial
(picture 2), which is based on Musa al-
Khwarizmi (780-850).

T —
- ——

Pic. 2

Each position of the sun has recorded on
the arms of the compass. It is used by embed-
ding the sharp sides to the ground and by the
help of the proportions the calculations has
easily made. There were also conic sections

compasses (are invented by Ebl Sehl al-Kiihi
in second half of the 10th century) (Picture 3
and 4), compasses for drawing large semicir-
cles and segments of circles of Ibn al-
Haytham (Picture 5). The other instrument
which has used commonly in the Islamic
word was leveling instruments. Ibn Sina's lev-
eling instrument (Picture 6) for the leveling of
astronomical observation instrument using
water (not usual pure water but colored water
to avoid from reflections). It is used for to cal-
culate the height of the stars.

All those instruments and more, have lots
of contributions to the mathematics and as-
tronomy. They are not only helped to the im-
provement of the sciences, but they also gave
another aspect to the mathematicians as
“kinematics”. They had been the display of
the application of the pure mathematics, to the
nature.

Pic. 3

Pic. 4
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made by some historians of astronomy in re-
cent decades. Shirazi and the other members
of Maragha Shool's naturalistic account of
Ptolemaic models bring Hay'a in relation with
Aristotelian natural philosophy. Although
Ptolemy mentions some Aristotelian natural
principles in his works, especially in the
Planetary Hypothesis, astronomers of the
Maragha School, probably under influence of
Ibn la-Haytham (965-1040), reaffirm these
principles and believe Ptolemaic models are
not in agreement with them. It motivates them
to develop new astronomical models which
nowadays are called non-Ptolemaic planetary
models. Shirazi, as a young member of the

e irem Aslan’
While Europe was in its dark ages, medieval
Islam science was in its peak point, especially
mathematics and astronomy that were the
most important sciences for Islam religion.
Even today most of the constellation’s name
has the Arabic etymologic roots: such as
Denep (means tail in Arabic and it is the part
of summer triangle, and also the tail and the
alpha of the Cygnus (swan)), Altair (alpha of
Aquila (eagle) constellation, means fly).
Islamic scholars had ancient Greek manu-
scripts and they translated them in Arabic
(Arabic was the language of science). The
scholars not only memorize the translations
they did study them, they made considerable
progress, and they lean down the problematic
parts. The transmission of the problems hap-
pened under auspices of the Islamic scholars.
They interested both the applied and the
theoretic part of mathematics. They made re-
markable progress in the theoretic part. But
applied mathematics has another meaning
which is directly necessary for the Islam relig-
ion. First of all they have to determine the Na-
maz time, and the Qibla way (The determina-
tion of the azimuth of the Qibla) which are
both still not easy estimations. Also naviga-
tion was another important problem to solve
which was necessary for marine. They need
astronomy, geography and especially mathe-
matics knowledge in order to calculate those
values. Those were the main stimulus of cal-
culating time, discovering the new sundials,
quadrants, astrolabes and the other mathe-
matical instruments. Theoretical mathematics
doesn't need any instruments for sure. But

School, presents Tusl and ‘Urdi's models in
Nihdya and Ikhtiyarat and puts forward his
critics upon them that encourage him to de-
velop his own new models. Since his models
for superior planets and Mercury were not
without difficulty, his third work, Tufifa, ap-
pears 4 years later with new models for supe-
rior planets and Mercury. Tufifa includes a
model for superior planets which is inspired
by “Urdt's model to which is added some new
models for the motion in latitude. Shirazi of-
fers 8 models for Mercury in a developing
process which makes it possible to see how he
developed his sophisticated final model.

Mathematical instruments and their effects on the mathematics'

theoretical mathematics had also affected
from those instruments.

The efficacy of the mathematical instru-
ments leads the mathematicians to use the
kinematics to solve the theoretical problems.
But the scholars divided in to two parts at this
point. For some scholars like Thabit ibn Qurra
(836-901), and Ibn al-Haytham (965-1040),
using kinematics in the mathematical proofs
was valid®, so it is not a coincidence that these
two scholars both used kinematics in their
proofs of Euclid's fifth postulate. But the oth-
ers like Omar Khayyam (1038/48-1123/4) and
Nasireddin Tus? (1201-1274) strongly op-
posed the idea of the using the "movement" in
the proofs of mathematical theorems. For
Khayyam even Euclid didn't use the move-
ment in his proofs. The kinematics in the Ele-
ments is only valid for one reference point
such as a line which is made of from move-
ment of a point, a surface which is made of
from movement of a line, or a circle which is
made of from a rotation of a line.* The mathe-
matical instruments was not abolishing that
rule so they were all valid. But two parallel
lines which is made of from movement of a
line (end points) is not valid in Euclid's ge-
ometry since there are two reference point
mentioned there (That was the core of
Thabit's and Haytham's proofs).

The mathematical instruments which has
used in the time of Islam are now on display
in the Islam Science and Technology Muse-
umin Istanbul (in Giilhane Park). The instru-
ments may be considered in the four groups in
the section of mathematics as: Compasses,




There were cases, in treatment of a disease,
in which physician needed a drug, which was
not available in a particular locality or a par-
ticular season of year; and if he did not find a
substitute for that drug, he could not cure the
disease.

The efforts of the Greeks to identify substi-
tute drugs were limited to some occasional
mentions by Dioscorides (ca. 40-90 AD) and
Galen (129- ca. 216 AD) as well as a treatise
ascribed to Galen, which probably was com-
posed by Paulus Aegineta (ca. 625-690 AD).

In Islamic period, Muslim physicians and
pharmacologists paid more attention to substi-
tute drugs, because, on the one hand, many of
the drugs mentioned in Greek texts, being of
Mediterranean origin, were rare or unknown
in Eastern lands. On the other hand, many of
the drugs they used were endemic to Persia
and the Indian subcontinent and were un-
known to the Greeks. For this reasons, in

Qutb al-Din Shirazi and his role in the sci-
ence of Hay'a

Amirmohammad Gamini, Iranian Institute of
Philosophy

Under Supervision of Prof. Hossein Masoumi
Hamedani

Abstract

The 13th century astronomer Qutb al-Din
al-Shirazi(1236-1311), a member of the fa-
mous school of Maragha has three compre-
hensive Hay'a works: Nihdayat al-Idrak fi
Dirayat al-Aflak, Ikhtiyarat MuZaffari, al-
Tulifa al-Shahiyyaa, which among the two
other works in Hay'a, 7isi's al-Tadhkira fi
Iimal-Hay'a and “UrdT's Kitab al-Hay'a, make
the basis of the Science of Hay'a in 13" cen-
tury of Islamic Civilization. Shirazi is a poly-
math with many works in other mathematical
and philosophical sciences. For many years
his works in Hay'a were the exemplar of a
Hay'a comprehensive work in which one can
find almost all of the hot debates of Hay'a of
his time. For example, the arguments for the
immobility and centricity of the Earth are
found in his Hay'a books. These arguments
which are rooted in Ptolemy's A/magest are
based on observation and some pre-
suppositions. In his works one can also find
some observation reports of a black dot on the
surface of the Sun. These reports add that this
dot should be the planet Venus or Mercury,

many of the general works on simple drugs,
substitutes for each simple drug are men-
tioned. Moreover, some of pharmacologists of
Islamic period, especially Persian pharma-
cologists such as Rhazes (865-925 AD), wrote
monographs on this subject.

This research contains a critical edition the
oldest extant Arabic treatises on Abdal, com-
posed by Masarjuyah (ca. 815 AD), Bdighiirs
(Arabic version: ca. 865 AD?) and Rhazes. Of
these treatises, the second and the third are
cited in many Islamic pharmacological works.
These are used as parallel texts in this critical
edition.

In addition, this dissertation contains a
comprehensive list of simple drugs which are
mentioned in these treaties. This part contains
a comparative study of Persian, Arabic, and
Greek name (/s) for each drug and the corre-
sponding modern scientific names.

transiting over the Sun, showing that both of
them are below the sphere of the Sun. Al-
though the research made so far on Ibn Sina’s
report shows that it might relate to a really
observed Venus transit, Shirazi, believing that
the sphere of Venus is above the sphere of the
Sun, argues that it is impossible to observe a
Venus transit even if it were below the Sun.
Using the Ptolemaic rules of occultation and
natural order, he criticizes the standard order
of the planets.

Finally he argues that what they have ob-
served is nothing but a Sunspot.

Although the main aim of Ptolemy's proc-
ess of model making in his Almagest is to
save the phenomena, a Duhemian term which
used by him to explain the Greek science, the
writers of Hay'a comprehensive works have a
realistic account of this process. Shirazi,
among the other astronomers, not only pre-
sents his realistic narrative of each step of
Ptolemaic model making process, but also
adds some new ways of argumentation as
well. For example, since Ptolemy does not
present any argument for the eccentricity of
the deferent in his model of the superior plan-
ets, Shirazi suggests the "retrograde arcs" as
the empirical origin of the eccentricity of the
deferent of the superior planets and develops
an argument to justify this conjecture. Al-
though his argument is not without difficulty,
his suggestion is in line with the suggestions

Thesis
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The Second International Summer School at the Istanbul Museum of the History of Science

and Technology

e irem Aslan'

The Second International Summer School at
the Prof. Dr. Fuat Sezgin Foundation for the
History of Science in Islam was held in Istan-
bul Museum of the History of Science and
Technology this year, between 22" and 25
August.

The lectures and the workshops were both
included in that exclusive event. The lectures
were instructed by Professor Dr. Remke Kruk
from Leiden University, on Medieval Islamic
views on Biological Issues, Professor Dr.
Ingrid Hehmeyer from Reyerson University,
on Islamic Medicine, Prof. Dr. Elaheh Khei-
randish and her academicals team (Maera Sid-
diqi, Esam Goodarzy) from Harvard Univer-
sity on Optics and Multimedia Sources on
Early Science, Prof. Dr. Jan P. Hogendijk and
PhD Student Wilfred de Graaf from Utrecht
University on Astronomical Calculations in
Islam, Dr. Rob van Gent from Utrecht Uni-
versity on Models of Planets in the Islamic
World and Babylonian and Greek Astronomy,
PhD Student Viktor Blassjo also from Utrecht
University on Copernicus and Possible Links
to the Islamic World, PhD Student Irem Aslan
from Ankara University and Henk Hietbrink
from Utrecht University, on Mathematical
Instruments and Ibn al-Raqqam's Sundial.
Last but not the least Dr. Detlev Quintern
from Professor Dr. Fuat Sezgin Foundation
for the History of Science in Islam introduced
the Contribution of Prof. Dr. Fuat Sezgin to a
Universal Understanding of the History of
Geography. These lectures were rewarding
and didactic. Since, not only the lecturers but
also participants were all experts in their own
fields, the spare hours between the lectures

were also intellectually productive and de-
lightful.

Participants were from variable Universi-
ties, especially from Iran, Holland, Germany
and Turkey. There were mostly master degree
and PhD degree students from different de-
partments but similar ages. So the comrade-
ship between the participants was indulging
which is sufficient for the interchange of the
knowledge between continents and the cul-
tures.

As I mentioned before, the spare times be-
tween lectures and after lectures was fulfilling
and pleasing. Prof. Dr. Fuat Sezgin Founda-
tion for the History of Science in Islam hosted
the participants really wonderfully in one of
the most beautiful cities in the world, Istan-
bul. There had been nice dinners and small
trips in the city especially around Giilhane
Park. For instance, one day the group went to
a dinner to Emirgan copse. We ate pide which
was black sea style. During the dinner we
found a chance to discuss with our Iranian
friends about gastronomy, and we actually
found out that how similar our gastronomy
cultures are. Since all trips were made under
the guidance of Dr. Detlev Quintern who is
living in the Istanbul, participants had a
chance to discover hidden local treasures of
Istanbul. In my opinion this summer school is
one of the best events in the world, about His-
tory of Science, and completed its mission
successfully this year, like the previous one. I
hope that will become a tradition and lasts
many more years with the many more partici-

pants.
'Ph. D. Student in Ankara University, History of Science
Department. iremaslan8@yahoo.com

Thesis submitted for the degree of PhD in History of Science during summer 2013

Substitute drugs in pharmaceutical/
pharmacological tradition with a critical
edition, commentary and comparative
study of the oldest extant Arabic treatises
on Abdal

Younes Karamati, Institute for Humanities
and Cultural Science

Under Supervision of Prof. Valiallah Mozaf-
farian

Abstract

“Abdal al-Adwiyah” (substitute drugs) is a
general title for the works on substitute drugs
and the rules which should be considered in
substituting one drug for another. This topic
was very important in medical, pharmaceuti-
cal and pharmacological tradition of the Clas-
sical Antiquity and the Islamic period.




brilliant and noticeable pages in. This article
wants to consider the scientific method of one
of the most famous and important Islamic sci-
entists, Biruni. For this purpose, I referred to
his books and researches to gather some state-
ments that are noticeable and valuable to give
us the scientific method of him.

At the end of this article, I concluded:
there is a special view about the nature and
the scientific researches, in the works of Bi-
riuni. For example in the methodology of Bi-
runi, “the Experiment” is so important, and

Abstracts of articles with theme of History of Science that presented in The Fifth Conference

on Lunar Crescent Visibility and Calendar

The fifth conference on Lunar Crescent Visi-
bility and Calendar was held at The Calendar
Center, Geophysics Institute, University of
Tehran on 26 June 2013. These are the ab-
stracts of two articles about History of Science
that presented in this conference:

A survey of the use of a gnomon for deter-
mining the Muslims’ prayer times based on
the 27™ chapter of the book Yawaqitul-
Ulium wa Darariun- Nujiim
Pouyan Rezvani, Institute for the History of
Science

Since the determination of the Muslims
prayer times is one the most important sub-
jects for the Muslims, there are a lot of Is-
lamic sources which include some parts about
the determination of the daily prayer times on
the basis of the shadow length of a gnomon.
Yawagqitul-Ulum wa Darariun- Nujim is one
of the Persian sources which includes a part
with some shadow length values of a gnomon
for Zuhr and asr prayer times. In this paper
we corrected these values based on the theo-
retical foundations of sundials and some
mathematical methods. Besides, we deter-
mined the best fitted latitude (34°; 48") for the
mentioned values. Also, the importance of
Islamic timekeeping is discussed.

Different Qibla finding methods in the
early Safavid period and the importance of
quoting al-Briunr’s method in Ghiyathal-
Din MansSiir Dashtaki’s treatise on Qibla
Razieh-Sadat Mousavi, Institute for the His-
tory of Science

For Muslims more than for any other reli-
gious community in human history, the deter-

also he believes when one speak about the
reality of a phenomenon, at the first step it is
necessitous to observe and try to experiment
frequently in various situations. With this
methodology, Birini objects about many ac-
ceptable scientific facts which are in his age.
This distinct quality of Birini makes him as a
contemporary ideal scientist.

mination of the sacred direction is significant.
A verse of the Quran enjoins Muslims to face
the Ka'aba in Mecca during their prayers. In
the first two centuries of Islam, when
mosques were being built from Andalusia to
Central Asia, the Muslims had no truly scien-
tific means of finding the Qibla. The two ap-
proaches of the legal scholars (Fughaha) and
the scientists as attempts to determine the di-
rection towards the Mecca are distinguishable
during the history of medieval Islam. Using
different definitions, they arrived at different
solutions. Astronomical rising and setting,
cardinal directions, the direction of the road
leaving the region for Mecca and mathemati-
cal methods, were some of those favorable
solutions.

Unlike other periods, the Qibla was in fact
a hot topic in the early Safavid times. Around
the year 1530, a dispute concerning the Qibla
arose between All ibn al-Husayn al-Karaki
who was a supporter of the first Safavid Shah
Ismail, and Ghiyathal-Din MansSiir Dashtaki,
the scholar holding the office of Sadr in the
court. Shah supported Karaki and Dashtaki
was forced to return to his hometown, Shiraz.
Regarding this dispute, Dashtaki’s treatise
seems important both historically and mathe-
matically. In this paper, after reviewing some
Qibla finding methods alongside those Dash-
taki has quoted, the importance of al-Briuni’s
method among them is mentioned. The prob-
ability of using Briuni’s method in the later
Safavid outstanding Qibla indicators is the
last and most remarkable part of this paper.
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Abstracts of articles with theme of History of Science that presented in The First Student

Seminar on History and Philosophy of Science

The First Student Seminar on History and
Philosophy of Science was held at Iranian In-
stitute for Philosophy in winter of 2012. This
is the abstracts of articles about History of
Science that presented in this seminar:

Number of Spheres in the Islamic Hay’a
works and a concise study about what was
the reasons for considering such Number
for the movements of Heavenly Bodies

Dr. Hanif Ghalandari, Institute for Humani-
ties and Cultural Studies

Providing the physical substances for the
movements of the heavenly bodies was one of
the most important purposes of the authors of
the Hay’a books in Islamic period. Since, in
Aristotle’s physical theory, the substance of
heavenly bodies is the fifth element, all of
them must be move uniformly in continuous
circular motion; but we see that their move-
ments are not continuous and uniform, then
Aristotle conceived that the substances which
move the heavenly bodies should be numer-
ous and this mention is the first theory about
the multiplicity of the spheres. Ptolemy in his
Planetary Hypotheses, according to his prisms
theory, tried to describe the figure and the
number of the spheres of the heavenly bodies.
In Islamic world, the theories about the
spheres and their numbers was dealt to these
two theories, Aristotle’s and Ptolemy’s, while
in some works, the Islamic astronomers added
more spheres because of problems that they
find in Ptolemy’s models. Since each element
must be the origin of one motion, then if one
element has two movement in same or differ-
ent directions with two different velocities,
we must consider that the motive of the one of
these motions must be a different element and
in our case another sphere. For example, some
of the astronomers in Islamic period added
two more spheres to the epicycles of the infe-

rior and superior planets to describe their dif-
ferent movements in altitude. The most re-
corded works of this ideas have been seen in
the works of astronomers of Maragha School
like Nasir al-Din al-tasi, Qutb al-Din al-
Shirazi and Muayyid al-Din al-Urdi in 7%
AH/13™ AD Century. With considering the
most famous hay’a works which has written
after the works of the members of the
Maragha School, we can conclude that their
ideas couldn’t earn the physical rationaliza-
tion to become an accepted model for the
movement of heavenly bodies.

"Hidden water and the methods of its ex-
ploration" according to Al-karaji (Iranian
Muslim scientist) and a short report of re-
cent findings of modern hydrology

Naser Karimi Laghab', Gholamhoseyn Ra-
himi’, Katayoun Bahramian®
!Institute for the History of Science, *Tarbiat
Modares University, *University of Tehran
Al-Karaji considers some issues in his
book -Inbat al-miyah al-khafiya- that com-
prises the following subjects: the formation of
hidden water, exploring the location of hidden
water, exploring and designing of Qanat, dig-
ging Qanat, dredging and repairing of Qanat
and some other related issues. Although the
purpose of Al-Karaji in writing his book was
the main issue of Qanat excavation as the
most important Iranian negative technologys, it
also suggests the ways of hidden water devel-
opment, knowledge and techniques needed to
identify this type of water. The hidden water
includes water that exists under the ground
and can move freely inside the pores or crev-
ices and cracks, which today is known as
groundwater. This paper examines the views
of Al-Karaji in the field of hidden water for-
mation and methods of identifying it and a
brief report on recent achievements of Hy-
drology.

Scientific Method of Birint

Seyedamir Sadatmoosavi, Institute for the
History of Science

When we study the history of Islamic age,
it seems that it is as a great book, we can find




New Issue of Tarikh-e Elm

e Morteza Somi'

The eleventh issue of Iranian journal for the
History of Science (Tarikh-e Elm) is published
by Institute for the History of Science, Univer-
sity of Tehran, in the summer of 2013.

The Managing Editor of Journal is Dr. As-
ghar Qaedan, and its Scientific Editor is Dr.
Hanif Ghalandari. The former Chief Editors
were Dr. Hadi Alemzade and Dr. Mohammad
Bagheri, but from this issue, Dr. Hossein
Masoumi Hamedani undertook this position.

In introduction of this issue, Dr. Masoumi
has written: "According to the editorial deci-
sions, the articles of this issue are mainly
about Quitb al-Din and his works. The articles
have been gathered by Amirmohammad
Gamini. His expertise in this field, leaded him
to be successful in communicating with Ira-
nian and foreign experts and ordering some
articles. Of course these articles passed
arbitration and editing process. Editorial team
of Tarikh-e Elm is hopeful to devote some
other issues to a special person or matter."

Here is a List of the articles:

Articles in Persian:

A Review of Qutb al-Din Shirazi's Persian
Translation of Eclid's Elements. By: Fatemeh
Doostgharin.

Movement According to Ibn Sina and Abu
al-Barakat Baghdadi. By: Abdorasoul Emadi,
Gholamhossein Rahimi Sharbaf.

A Survey of the arguments for the Immo-
bility and Centricity of the Earth in the Hay’a
books. By: Amirmohammad Gamini.

Articles in English :

Qutb al-Din al-Shirazi's Appendix Book 1
of his Persian Translation of Euclid: Text,
Context, Influence. By: Gregg de Young.

Qutb al-Din Shirazi as Depicted in Early
Historical Sources. By: Kaveh Niazi.

Shirazi's Nihayat al-Idrak: Introduction
and Conclusion. By: Jamil Ragep.

Furthermore, Dr. Amirmohammad Gamini
prepared a report about Two days Workshop
on Qutb al-Din Shirazi which was held in Is-
lamic Studies Institute of McGill University,
that is published in this issue.

'morteza2022@gmail.com

Prof. Hogendijk and Dutch visitors lectures in Institute for the History of Science

« Mohammad-Hadi Tabatabayi'

At 4™ of May the Institute for the History of
Science was hosting a group of professors and
students from the University of Utrecht. This
group that was supervised by prof. Hogendijk,
was going to hold some lectures in the meet-
ing hall of the Institute. After Dr. Qaedan
welcome speech, Prof. Hogendijk began his
lecture by the title of “Medieval Islamic di-
mensions of the universe”. In his speech Ho-
gendijk revealed his recent work on Qabisi
and Sdghani manuscripts on sizes and dis-
tances of celestial objects. After the lecture,
Prof. Hogendijk introduced two of his stu-
dents Maxim Faber and Alida Rusch who
have corrected and reproduced an astronomi-
cal table called Taylasan table of Ibn Amajur

(tenth century CE). They presented the astro-
nomical table for the first time and dedicated
a copy of the work to the Institute. After a
short brake, Viktor Bldsjo and Matthijs Ultee
presented a joined lecture by the title of
“Copernicus and his Islamic predecessors: a
critical look”. In this lecture they tried to
show that the arguments that had demon-
strated by F.J. Ragep and G. Saliba about the
influence of the Maragha School on Coperni-
cus’s work were not correct and could be
proven wrong. They suggested “in order to
connect Copernicus with his Islamic prede-
cessors we need deeper studies and this argu-

ment is not scientifically proven yet”.
'haditaba2 1 @yahoo.com
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