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BAYLAK ﬁbQEBJAQi (fl. Cairo, Egypt, ¢4 1250,
mineralogy, probably also mathematics, technology.
Baylak’s pcr;od of activity is determined from his
signature, dated 1282, in the Kanz al-tujjar. An auto-
biographical note there states that in 1242/1243 he
undcrtook a trip by sea from Tnpoh Syria, to Alex-
andria. He must have had connections at the court
of Hami, Syna, for the Kanz 18 dedicated 10
cither the Ayyubid ruler al-Malik al-Muzaffar 11
(1229-1244) or his son al-Malik al-Manstr I
(1244-1284). If Baylak is identical with the mathe-
matician—and this can be assumed—who 1o 1260
repared a copy. of a work on-the knowledoc and
use of the clocks of Ridwan. al-Khurésﬁm “and if he
".is also the one who. made a handwritten "'mark’ of
ownership on another. mathcmatlcal ‘manuscript
(1269/1270), both prcscrvcd in Istanbul, then he was
concerned with at ledst -three areas. of’ mathcmattcs
and natural science. However, in-the !\anz his father
apparently 1S named Muhammad and in the ‘manu-
script on clocks he is' deﬁmtely Abdallah "The au--
thenticity of these dctaxls is opcn o mvcmgahon but o
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does not follow from any standard axioms. Suppose
we have no information about the prior probability
of a statistical hypothesis. Bayes argues by analogy
that, in this case, our ignorance is neither more nor
less than in his example where prior probabilities are
known to be entirely unifo;rﬁ. He concludes, “I shall
take for granted that the, tule given concerning the
event M . . . is also the'rule to be used in relation
o any event concerning the probability of which
nothing at all is known antecedently to any trials
made or observed concerning it.”

If Bayes’s conclusion is correct, we have a basis for
the whole of statistical inference. Richard Price, who
sent Bayes’s paper to the Royal Society, seems to
imply in a covering letter that Bayes was not satis-
fied with his argument by analogy and, hence, had
declined to publish it. Whatever the case with Bayes,
Laplace had no qualms about Bayes’s argument; and
from 1774 he regularly assumed uniform prior prob-
ability distributions. His enormous influence made
Bayes’s ideas almost unchallengeable until George
Boole protested in his Laws of Thought (1854). Since
then, Bayes’s technique has been a constant subject of
controversy.

Today there are two kinds of Bayesians. Sir Harold
Jeffreys, in his Theory of Probability, maintains that,
relative to any body of information, even virtual
ignorance, there is an objective distribution of degrees
of confidence appropriate to various’hypotheses; he
often rejects Bayes’s actual postulate, but accepts the
need for similar postulates. Leonard J. Savage, in his
Foundations of Statistics, rejects objective probabili-
ties, but interprets probability’in a personal way, as
reﬂecting a person’s personal degree of belief; hence,
a prior probability is a person’s belief before he has
made some observations, and his posterior probability
is his belief after the Qﬁservafions are made. Many
working statisticians who are Bayesians, in the sense
of trying to argue from prior probabilities, try to be
neutral between Jefireys and Savage. In this respect
they are perhaps close to Bayes himself. He defined
the probability of an event as “the ratio between the
value at which/an expectation depending upon the
happening oIQ/the event ought to be computed, and
the value of the thing expected upon its happening.”
This definjtion can be interpreted in either a subjec-
tive or arobjective way, but there is no evidence that
Bayes had even reflected on which interpretation he
might prefer. T
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BAYLAK AL-QIBJAQI (fl. Cairo, Egypt, ca. 1250),

mineralogy, probably also mathematics, technology.
Baylak’s period of activity is determined from his
signature, dated 1282, in the Kanz al-tujjar. An auto-
biographical note there states that in 1242/1243 he
undertook a trip by sea from Tripoli, Syria, to Alex-
andria. He must have had connections at the court
of Hama, Syria, for the Kanz is dedicated to
either the Ayyibid ruler al-Malik al-Muzaffar II
(1229-1244) or his som al-Malik al-Mansar 11
(1244-1284). If Baylak is identical with the mathe-
matician—and this can be assumed—who in 1260
prepared a copy of a work on the knowledge and
use of the clocks of Ridwan al-Khurasani, and if he
is also the one who made a handwritten mark of
ownership on another mathematical manuscript
erved in Istanbul, then he was
concerned with at least three areas of mathematics
and natural science. However, in the Kanz his father
apparently is named Muhammad, and in the manu-
script on clocks he is definitely ‘Abdallah, The au-
thenticity of these details is open to investigation, but
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714 INTRODUCTION TO THE HISTORY OF SCIENCE {1300-1350]

summarizes a book in Russian by A. V. Marakuev on weights and measures in
China (152 p., Vladivostok 1930).

“Also, if you look at the index to Sir Aurel Stein’s Serindia (Oxford 1921) you
will find numerous references to measures found by him and probably also to
weights. These are the only sources that I regard as reliable treatments of these
subjects.”

Dr. Shio Sakanishi wrote me on the same day and with equal kindness:

«There are two authoritative histories of weights and measures in the Japanese
language. The first and most important of the two is Honchd do-ryd-kenkd kb
[Treatise on weights and measures in Japan), by Kariya, Ekisai (1775-1835).

“Kariya, Ekisai was a famous bibliographer and a scholar in Japanese and Chinese
classics. The present work is in four volumes. It remained in manuscript till
1912, when Dr. Tokuzd Fukuda edited and annotated it and. included it in the
Nihon keizai sésho [Japanese economic series). Honchd do-ryd-kenko ko is not
only a history of Japanese weights and measures, but it is also a comparative study
of the problems throughout the Far Eastern countries. It traces the Japanese
terms to the Chinese sources, and through early Buddhistic and other works, to
Hindu and sometimes Arabic origins. The Nihon koten zenshii kankd-kai re-
printed the work in two small volumes for students in 1927.

“The second work is by Hirata, Atsutane (1776-1843), one of the most dis-
tinguished classical scholars and an authority on Shints: Kokoku do sei ko [System
of measures in the Empire], in two volumes. It was completed and printed during
the Tempd period (1830-43). Hirata, Atsutane examined the ancient records,
culled all the references to humbers, and examined them. He brings the data to the
end of the fourteenth century. Hirata’s work is not so scientific, because, as an
ardent Shintoist, he was hampered by certain religious conceptions of these num-
bers.”

3. MAGNETISM

THE DISCOVERY OF THE COMPASS

The early history of the compass has been diseussed in volumes 1 and 2 {(passim).®
It will suffice to.recall that although the attractive property of the loadstone was
soon discovered, namely by Thales (VI B.c.), its directive property was far more
difficult to recognize, for it implied the existence of an elongated loadstone or needle,
free to turn without resistance. The Chinese discovered that property and made
use of it at amearly time for geomantic purposes.

Mouslim sailors, who monopolized the trade of the eastern seas, were perhaps the
first to use the magnetic needle for navigation.

References to the compass and its use may be found in Berakya ha-Nagdan
(XII-2), Alexander Neckam (X11-2), who speaks already of a pivoted needle,
Guiot of Provins (XI1I-1), Thomas of Cantimpré (XIII-1), James of Vitry (XII-1),
Bailak al-Qabajaqi (XI11-2),%* and in Peter the Stranger (XIII-2). The latter’s
epistola of 1269 contains a description of two kinds of compass, & dry kind with
divisions marked off on the box, and a floating one with a reference scale divided
into 360 degrees. Thus it is clear that by 1269 an elaborate compass placed in a

1 Summaries in 1, 764; 2, 24, 509, 620-31. .
ns Addition to note in Introd. (2, 1072): Bailak ibn Muhammad al-Qabajaql (or Qybéaql)
flourished in the second quarter of the century under the Ayytbl sultan al-Muzaffar II Taql

sl-dIn Mﬂh?&&fif,(wlef of Hamﬁh1229~44) See Brockelmann (suppt. 2, 904, 1938).
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the work was to enlighten the reader about remarkable and of-
ten marvelous things and events, that could be observed in other
countries and to deepen his understanding of human society and

his respect for the divine handiwork in all its richness and variety. |

‘This purpose was uniquely achieved and has given this work its
lasting greatness.

Ibn Battitah’s work is a source of unmatched tmportance
for i'o'urteenth-century India, and even more so for the Maldives,
southern Russia, and especially Negro Africa. Ibn Battiitah often
15 the only medieval author to give us information on these areas;
and where there is additional material, the value of his observa-
tlons remains undisputed. He aslo contributes considerably to our
knowledge of comparatively well-known areas, such as contempo-
rary Anatolia. Whether observed fact, hearsay, or legend, whether
mdubitably true or suspect, his data are often the only ones we
have to fill voids in our knoweledge. His personal contribution lies
i the single-mindedness with which he traveled in order to learn
more and more about man and nature.

BAYHAQI (‘Al al-Bayhaqy)

Abu-l-Hasan " Ak ibn al-Imdam Abi-I-Qasim Zaid al-Bayhag , Zahir
al-Din

b. in Bayhaq near Nishapar in 1106 A.D; d. in 1169-1170 A.D
(or 1174 A.D)

Biographer, scientist - “Ali al-Bayhaqr’"™  lived mostly in his
native town, in Marw, in Nishapiir, and in Ray. He wrote a num-
ber of books on medicine, mathematics, astrology, and various
other subjects, but is chiefly known because of his biographical
collection entitled “Ta’rikh Hukama al-Islam™™® (History of the

" Dunlop, pp. 1131-1132
"8 Sarton, p. 445
" “All al-Bayhaq1, Damascus (1946)
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Learned Men of Islam). That collection was the continuation of
an older one entitled “Siwam al-Hikma” (Container of Wisdom)
compiled about 980 by Muhammad ibn al-Bahram al-Sijaz1 al-
Sijistani. ‘Alf also wrote a history of Bayhaq, in Persian, com-
pleted in Shashtamad in 1168.

Baylak al-Qibjaq
13th c. A.D

Mathematician, mineralogist - It is not clear if the name of Bay-
lak corresponds to the mineralogist who wrote the book entitled
“Kanz al-tugar” (Treasure of the Merchants), dated around 1282,
or to the mathematician who in 1260 prepared a copy of the work
on the knowledge and use of the clocks of Ridwan al-Khurasani,
or to the one who made a handwritten mark of ownership on an-
other mathematical manuscript (1269/ 1270). The last two works
are preserved in Istanbul. The authencity of these details is open
to investigation, but in any case, all dates mentioned fall within
the lifetime of one particular mature man.

Baylak’s8%81  only known book is his mineralogical work
“Kanz al-tugar fi magrifat al-ahgar” (Treasure of the Merchants
on the Knowledge of Minerals). If one is to judge by excerpts of
the book published by Clément-Mullet in 1868, the book contains
little that is original.

Baylak, however, was the first author writing in Arabic to
treat the use of the magnetic needle as a ship’s compass. On the
trip to Alexandria, he watched one starless night as the captain
stuck a needle through a straw so that the two objects formed a
cross. This apparatus was then floatted in a vessel of water. The

% Plessner, pp. 532-533
81 Sarton, p. 1072
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Ekmeleddin ihsanoglu, Boris A. Rosenfeld, Mathematicians, astronomers and other scholars
of Islamic civilization and their works (7th-19th ¢.), Istanbul 2003, pp. /. f?w
isAM KTP.91191

649. BAYLAQ AL-QIBJAQI

Baylaq ibn “Abdallah al-Qibjaq1 (13" ¢.), from Qibjags (Kipchaks), worked in Cair,o'at the courts of Mamluk
Sultan al-Mangur Qalawun (1279-1290) and Bahri (Qibjaq) dynasty of Mamluk sultans.

See: GALZ2 (1904), IHS (II 1072-1073, III 714), SSM (56); Plessner [7] (DSB), Ullmann [2] (128).

Al. [Treatise on Solar Eclipse Computations] - Cairo (miqat 639/14). Appendix to the treatise (No 812, Al) of
Ibn al-Mushrif.

A2. Tables of the Right Ascension from the Beginning of Aries for Each Minute [of Ecliptic Longitude] (J adawil
matali® al-falak al-mustagim min awwal al-Hamal mahlula daqiga daqiqa) - Cairo (Fadil miqgat 41). Treatise
was written in Cairo in 1275.

Mil. Book of Treasure for Merchants who seek Knowledge of Stones (Kitab kanz al-tu] jar f1 ma'rifat al-ahjar) -
Paris (2779). Book on mineralogy containing the description of swimming magnetic compass and its
application by sailors. The book was written in 1282 and dedicated to Sultan Qalaun.
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Criticism —James Edmund Harting: Bibliotheca accipitraria (66, 71, 159, 181,
London 1891). Léon Moulé: La médecine vétérinaire en Europe au Moyen 4ge
(65, Paris 1900).

II. GREEKS
See note on Demetrios Pepagomenos.
III. WESTERN ISRAEL

See notes on Judah ben Moses, Jacob ben Mahir, Gershon ben Solomon.
IV. ISLAM

BAILAK AL-QABAJ AQI

g

Mouslim mineralogist who flourished in Cairo ¢. 1242-1282. He wrote in 1282-
1283 the Kitab kanz al-tijar fi ma'rifat al-ahjar (Treasure of merchants concerning
the knowledge of [precious] stones), which he dedicated to the sultdn al-Mansir 11
Sayf al-din Qala’an (Bahri Mamlik, ruling from 1279 to 1290). This was largely
derived from al-Tifashi (first half of the thirteenth century). He quotes twenty-
three authors, Hermes, Apollonios, Aristotle, Ptolemy among the Greeks; al-
Mas'iidi, al-Birtni, al-Ghazzali among the Muslims. The Kanz al-tijar contains
a description of the floating compass and its use by sailors, which he had witnessed
in the eastern Mediterranean Sea in 1242-1243.

Julius Klaproth: Lettre & A. de Humboldt sur V'invention de la boussole (57,
Paris 1834; containing Arabic text with translation). M. Steinschneider: Ara-
bische Lapidarien (Z. der deutschen morgenlindischen Ges., vol. 49, 256, 1895).
C. Brockelmann: Arabische Litteratur (vol. 1, 495, 1898). Carra de Vaux:
Penseurs de I'Islam (vol. 2, 371, 1921). E. Wiedemann: Maghnatis (Encyclopae-
dia of Islam, vol. 3, 106, 1928).

‘ABD AL-MU'MIN AL-DIMYATI

Abii Muhammad ‘Abd al-Mu’min ibn Khalaf, Sharaf al-din al-Tani al-Dimyat1
al-Shafi'i. Egyptian traditionalist and writer. Born in the island of T{ina near
Dimyat (Damietta) in 1217, educated in Damietta, he was the first professor at
the college al-Manstriya founded in Cairo by the Mamlik sultan al-Manstr
Qala‘dn (ruled from 1279 to 1290); he taught also at the college al-Zahiriya; he
died in 1306. '

His main work is the Kitab fadl al-khail (Excellence of horses}), a collection of
traditions concerning horses. It is divided into 8 chapters: (1) the merit of horses
used in the jihad (holy war); (2) the castration of horses, a forbidden thing; (3)
the choosing of horses, the colors to be preferred; (4) markings of evil omen; (5)
competitions for prizes are forbidden, except with regard to horses and camels;
(6) spoils belonging to the rider; (7) Muslim horses free from taxation; (8) names
of the Prophet’s horses. It is clear that the purpose of this work is mainly tra-
ditional and legal; but the student of natural history may find in it some little
bits of information concerning Arabian horses.

A summary of it, entitled Qatr al-sail {1 amr al-khail (Dropping of the flood in
the matter of horses) was made by ‘Umar ibn Raslin al-Bulgaini (d. 1402-1403).
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of the somewhat earlier work of Frederick II. It includes helminthological obser-
vations. There are other Greek treatises on the subject dating presumably from
the same time. Demetrios may be the author of a book on dogs.

3. Western Israel-—Judah ben Moses, one of the translators employed by King
Alphonso, translated from Arabic into Spanish a lapidary dealing with 360 stones,
divided between the twelve signs of the zodiac.

Ibn Rushd's commentary on Aristotelian zoology was translated from Arabic
into Hebrew by Jacob ben Mahir, the task being completed in 1302.

The first part of the Sha'ar ha-shamayim of Gershon ben Solomon is a summary
of natural history.

4: Islam—Considerable information is naturally contained in the cosmographies
of al-Qazwini and al-Watwat.

A Persian lapidary is aseribed to Nasir al-din al-Tdsi. Another lapidary was
composed in 1282 for an Egyptian sultdn by Bailak al-Qabajagi. It includes
among other things a deseription of a kind of floating compass and of its use by
gailors. Orientals have always been extremely fond of precious stones, and such
lapidaries explaining their occult qualities were much appreciated; there is a whole
series of them in Arabic (also in Persian, Turkish, and other oriental languages).
Needless to say their scientific value is very small. The naturalist can hardly
derive any knowledge from them beyond a list of stones.

Another type of book appealing to Muslims was the one wherein traditions
concerning horses were collected. A good specimen of it was composed by the
Egyptian traditionalist, ‘Abd al-Mu'min al-Dimyati. It would disappoint the
naturalist in search of information on Arabian horses. Indeed the point of view
is not scientific, but legal and religious.

The two itineraries of Muhammad ibn Rushaid contain a few facts relative to
the natural history of Spain and Africa.

There are a number of Muslim MSS. (Arabic and Persian) which include minia-
tures representing animals and plants. A study of these miniatures from our
point of view has not yet been made; however it is doubtful whether it would lead
to any important results. The interest of these miniatures is chiefly artistic; some
of them (and I have seen a good many) are beautiful indeed—more beautiful than
convincing.

5. China—In 1256 a large botanical encyclopaedia was completed by Ch’én
Ching-i. It is largely made up of extracts from earlier writings. It is essentially
different from western works on the same subject because of the abundant literary
and historical references which it contains, and also because of the importance
attached to flowers. In fact the first half of it is entirely devoted to flowers, the
second half to fruits, herbs, trees, husbandry—including of course sericulture—
vegetables, etc. For each plant the prose description is followed by a poetical one.
This mixture of art and poetry with the most practical information is typically
Chinese. We pass back and forth from reality to dream.

In 1273 the Nung sang chi yao, a treatise on agriculture and sericulture, was
compiled by order of Kublai Khan. That treatise was often reedited with new
additions; for example, ¢. 1314, by Lu Ming-shan, under the title Nung sang i shih
ts’o yao.

Twenty-six years later {(in 1299 1.i K’an published a separate treatise on the ham-
boo which has remained a standard book in Chinese literature. The purpose was
purely artistic, yet it may interest botanists.
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"der Edelsteine im engen Anschluss an at-Tifasi, Paris 2779
(Autograph v. J. 681/1282), s. Steinschneider, ZDMG 49, 256.
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- 7. Bailak b. M. a/l-Qyébtagi schrieb fir al-Mugaffar.‘

II von Hamat (626—642/1229—44): .

,‘ Kanz at-tigar i ma'rifat al-ahgir, Autograph v. J. 681/1282, Paris 2779‘
" in sklavischem Anschluss an at-Tifai (Steinschneider, ZDMG 49, 256). Er/

" schrieb 658/1260 die Hds. Képr. 949 in Kairo und besass 668 die Hds.
Serai 3342, (s. M. Krause, Stamb. Hdss. No. 343). :

8. s. II, 8.
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