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THIS WORIK Is DEDICATED
TO
THE HON'BLE MAULANA ABUL-KALAM AZAD,

Minister for Education, Natural Resources an
Screntific  Research, Government of India, in  gratefu
aknowledgement of the part played by him in the achievemen
ol our independence, in the advancement of education, in th
promotion of scientific research, in the enhancement of th
cultural prestige of India abroad, and as a tribute to hu
profound scholarship and creative genius, placing th
Dairatu’l-Ma‘arif-1’l-‘Osmania in a unique position to publis]
one of the masterpieces of Eastern science, the Qandn-¢
Mas'iadi ( The Canon Masudicus) of the great philosopher
mathematician, astronomer and sclentist, Ab@ Ravhar
Muliammad . Ahmad al-Biriini {d. 1048 A.D.), that hac
remained unpublished for the past ten centuries inspite o
the serious efforts of distinguished scholars and learnec

institutions of the East and West.



GENERAL INTRODUCTION
TO
THE NEW SERIES
OF
THE DAIRATUL-MA‘ARIF-IL- OSMANTI/
PUBLISHED UNDER THE AUSPICES
OF THE MINISTRY OF EDUCATION,
GOVERNMENT OF INDIA



GENERAL INTRODUCTION

Since the achievements of Eastern authors in the fields
of humanities and sciences are of basic importance and
since modern historians of literature, religion, philosophy
and science are deeply interested in the evolution of
thought and are making great researches into the regionsofl
knowledge covered by the geniuses of the past centuries,
the Executive and Literary Committees of the Dairatu’l-
Ma‘arif, realising the great need of our times, have planned
a New Programme of Publications and included in it
several literary, scientific and historical works which had
remained unpublished and beyond the reach of students,

scholars and even experts for centuries.

Diuring the past seven decades, the Dairatu'l-Ma'arif,
keeping in view its aims and objects and its resources, has
contributed its share to the advancement of Eastern
knowledge in various branches of studies and has published
nearly 150 independent works in 350 volumes of which
a cursory mention has been made in the Glimpses of the

Ddairatw' i-Ma'drif (1888 - 19560 ), published recently.

"The year 1951 marks a great extension in the activities
of the Dairatu'l-Ma'‘arif and it may well be claimed as
one of the lasting fruits of Independence and a symbol of

our national re-emergence.



T'he New Programme of these Publications was first
announced in 1951 at the XXIT Session of the Interna-
tional Congress of Orientalists at Istanbul andwas finalised
at the Colloquium on Islamic Culture at Princeton in 1953.
It was highly welcomed by the great Orientalists that had
assembled there from the four quarters of the globe.

"The visit of the Hon'ble Maulana Abu’l-Kalim Azad,
Minister of Education, Government of India, to the city
of Hyderabad, the Osmania University and the Dairatu’l-
Ma‘drif on 24th September 1932 and his survey ol the
activities of the Daira and its future plans put a new
life into the work of the Daira and enabled it to render
greafer service by reviving the glorious past of the East
and presenting to the world a few masterpieces of the
Medieval times which have been the coveted goal of the
Western nations during this and the past centﬁri(a's_‘. This
was but a consummation of the patronage that had been

extended to Oriental Studies by India in the past ages.

The New Series of which a list is given below, ( this
work forms one of its components ) would not have seen
the light of day, had it not been for the continued
financial subsidy from the Government of Hyderabad
and the Osmania University, as well as for the specific
grant of the Ministry of Education, Government of India.
Thus the Dadira has been fortunate in opening fresh
fountains of knowledge for new workers in free India and
has been able to depute a few silent ambassadors of our
own country to foreign lands where Arabic is studied

seriously and where Eastern thought and learning are
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valued highly for the sake of liberal knowledge and for
preserving the cuftural unity of the South-East Asian

nations.

In spite of the magnitude of the task and the variety
of subjects and technical difficulties of editing such
highly specialised works, the Daira has, to an appreciable
extent, attempted to bring out these works in the original
Arabic text with as much accuracy as possible and with
as few drawbacks as are inherent in all human under-
takings and with as little equipment and resources as

are necessary [or publishing such highly learned texts.

Betails of all these: efforts, the position of the author
ina particular branch of Lknowledge, the place of
a particular work in the literature of that subject,
the introduction,essays, notes and indices as are necessary
for modern research publications, have all been appended
to each and every work. The interested reader will thus
know the part plaved by a particular author in advancing
human knowledge in his own days and the importance of

that particular book in the present times.

"L'he Daira owes a deep debt of gratitude to all those
who have helped it to produce the works in the present
form. Due acknowledgment has been made of all such
benefactors in the right place. It further wishes to seek
the indulgence of all scholars for any shortcomings they
may come across and requests them to }11lé';1p_ it by their

advice in future also.
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The New Series

SCIENTIFIC WORKS

(1) The SUWARU'L-KAWAKIB of Abu’l-Husayn

(1)

‘Abdu’r-Rahman as-3afi(d.g86 A.D.). (Description

of the 48 Constellations and revision of Ptolemy's
Almagest or Syntax .

The QANUN-1-MAS'UDI or Canon Masudicus
by Abiy Rayhan al-Biriini (d. 1040 A.D.). Encyclo-
paedia of Astronomical Sciences and Chronology
of Ancient Nations efe. (Vols I-I11) .

(I11)y The KITABU’L-ANWA’ of Ibn Qutayba (d.879

(1V)

A.D)) Meteorology -of the Arabs, and exposition
of technical terms lexicographically.
The HAWTI FIT-TIBB of Abii Bakr Muhammad

b. Zakariyya ar-Razi( d. 925 A.D.). Compendium
of the Greek Medical Lare with Razi's clinical Ob-

servations and Treatment of Diseases (Vol.I-ITI).
( to be continued in 7 vols. )

TRADITON & TRADITIONISTS

(V) AL-JARH WA'T-TA'DIL of Ibn Abi Hatim

ar-Razi (d. 938 A.D.).(Criticism of the Sciences
of Tradition and Traditionists) . Vol. IV, pts. i-ii .

(Whole work completed in g vols) .
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(VI) TADHKIRATU L-HUI L AZ of Shamsu'd-Din
adh-Dhababi(d. 1347 A.D.). Standard work on
the Biographies of Traditionists). Vol.1. (Revised

Edition) (lo be continned ).

(VII) KANZU' L-"UUMM AL of *All al-Muttaqi al-Hindi
(1. 1567 A.IY.) (An authentic Compendium of the
Corpus ol Hadith literature ). Revised Edition,
(Vols. IV&V) (to be continited tn 16 Vols.) .

HISTORICAL & BIOGRAPHICAIL WORKS

(VII1) DHAIL-I-MIRATU Z-ZAMAN of Qutbu'd-Din
al-Ytnint (d. 1326 A.D.). A contemporary record
of Post-Crusade Kingdoms of Syria, Egypt and
other European Principalities). Vols. I-1II.
(o be continued ).

(XI) AD-DURARU'L-KAMINA of 1Ibn Hajar
al-Asqalani (d. 1448 A.D.) Biographies of the
Eminent Personalities of VIII century A.H.
(Vol. 111).

(X) NUZHATU'L-KHWATIR of ‘Abdu’l Hayy of
Nadwatu’'l -“Ulama, Lucknow. Biographies of
Eminent Indians from the [-X1IV century Hijra)
(Vols IV&V) ( lo be continued ).



Besides these the Daira has planned its fresh Programmie
of Publications for the next triennium after due consul-
~tation and collaboration with famous scholars of various
countries. It 1s earnestly hoped that the Daira wil
be enabled to complete the monumental works it has
already started to edit and publish, and to provide richei
and more original material in future through its later
publications also.

In conclusion, the Chief Editor solicits that his appeal
will meet with greater response in the coming vears and
that with the help ot distinguished collaborators and with
the {inancial subsidy of generous patrons, particularly the
Ministry of Education, Government of India, it will be
possible for the Daira to implement these great literary
projectsin the near future, to maintain its past reputation,
to justify its position among the premier institutions of
Eastern research in India, torender greater service to the
cause of humanities and to promote cultural unity

amongst kindred nations.

Dj31st March 19356, ) M. Nizamu'd-Din
Dairatw’-Ma‘arif -if-Osmanmia, ‘“ ( Editor-in-Chiet )
Hyderabad-Dn. 7 ; |



STANDARDISATION OF THE TENT AND A BRIEY
SURVEY OF THE ENTANT MANUSCRIPTS
OF THE QINON-I-MAS' TDI OF AL-BIRCNI

The Oandn-i-Mas' d7, the magnum opus of al-IB3irani,
which was compiled in g21{ro3n is one of those monu-
mental works that had remained unpublished for the
past nine hundred vears inspite of the efforts of old and
new schools of Arabists and Mathematicians,

It was Nicholas de Khanekolf, Russian Orientalist,
who first drew the attention of European scholars in 1860
to the scientific achievements of al-BirGini and the
necessity of a completé translation of his works, Edward
Sachau Jaid the scholars under a deep debt of gratitude
by editing and transiating two ot the important works of
al-Birtini, the Athdrw’l-Bagiya and the Kitdbu'l-Hind in
1878 and 1887 respectively, but the Qdnian had remained
a sealed book .

A proposal dated 3oth April 1913 which emanated
from the portals of the Mushm University, Aligarh, by
Dr. Ziauddin Ahmed and Dr. Hr ovitz is found in the
files of the Dairatu'l-Ma‘arif and it runs as follows:

"Abu Raihan Muhammed Ibn Ahmed El-Biruni
lived 1n the time of Mahmud of Ghazni, with whom
he came to India on several occasions. He studied
Sanskrit and he acquired the reputation of a chro-

nologist and an astronomer. Two of his important

e
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books, History ol India and Chronology of Ancient
Nations have been edited and published by Sachau,
the Director of Oriental Seminar, Berlin. Nallino,
who hasmade special study of Arabic, says of him :
he is the most original, the deepest thinker that
Islam  has produced in the field of physical and
mathematical research. The most important work
of his life, on which his reputation chiefly rests,i.e,
Qdnitn-1-Mds*adi has not yet been published. It
15 the most complete and the most authentic work
of the Arab Astronomers, and it conteins certain
theories which are commonly supposed to have
been discoveredin Europe in XVII century.
- Both the Oniental scholars and the Astronomers
have been demanding its complete publication since
1868, when Sir Henry Elliot published the tenth
chapter of the fifth book of Qandin-~i-Mas‘ adi.
The Royal Asiatic Society of England and the
Academies of Science of Paris and Berlin have
passed resolutions expressing very great desirabi-
lity of the publicationof Qdnin-i-Mas @ds " .

In the following years, Dr.Ziauddin Ahmed, during his
own researches on higher Mathematics, contributed two
articles in the joﬁrnal of Islamic Culiure of Hyderabad in
1931 and 1934, emphasising the necessity of the publica-
tion and translation of the Qdnéin-i-Mas‘idi. Later another
Indian mathematician and physicist, the late Sir Shah
Sulaiman, once the Vice-Chancellor of the Muslim Univer-
sity, Aligarh, had collected lot of material and got it frans;
lated into Urdu with the idea of publishing it, but the

8



seheme did not materalise and scholars all over the world
were anxious o see its text published .

In 1951 when, the Dairatu’l-Maarif was making a {resh
inguiry intoits assets, and re-orientating its policy of
publications, it included the Qdnin-Mas' Gd7 in its new
programme of publications little knowmnyg the difficnltices
that it will have to sormonnt an the implementation of
this project.

Tl present writer on whom the burden of the manaye-
ment of the Daira had fallen recently announced in 1951
at the NXII Session of the International Congress of
Orientalists at Istanbul the intention of the Dairatu’l-
Ma‘arif to publish the Qdndin-1-M ds'iid7 in its New Series.
This icdea was welcomed by several Orientalists, parti-
cularly by Prof. Dr. Zeki Velidi Togan, Head of the Dept.
of Islamic Studies in the University of Istanbul, Turkey.
He had made definite contributions to Birunica by the
publication of “BLirani's Picture of the World” in the
Memoirs of the Archaelogical Survey of India. No 53.

Another great scholar, the Doyen of German Orien-
talists, Prof. Dr. Helmut Ritter, Director of the Orien-
talisches Seminar of the University of Frankfiirt who had
made his researches in Istanbul l.ibraries for more than
20 years revealed that Dr. Max Krause, one of the leading
German Orientalists and Mathematicians, had perpared
an edition of this work {rom the earliest known manu-
script which had remained incomplete owing to his cala-
mitous death in the bombardment of Hamburg in 1943
and was in possession of the mother of the late Dr. Max

Krause.



T hat very dav, a letter was addressed to her to release
the trauscript as a posthumous bequest of her late son
to the Dairatu'l-Ma‘arif and Professor Otto Spies of Bonn
and Dr. Roemer, Director of the German Oriental So-
ciety at Mainz, were approached to use their good offices.

In the meanwhile, the present writer was deeply en-
gaged with the work of collecting fresh information and
microfilms of the existing manuscripts of the Qanin-i-
Mas‘itdi in the known libraries of the world and had collect-
ed the requisite data lor a standard edition of the text,
when in November 1952 through the kindness of Prof.
Otto Spies of the Orientalisches Seminar, Bonn, the much
longed tor transcript of Dr. Max Kaurse arrived in Hyde-
rabad. It was a great gift and legacy of u very serious
nature. [t would be in the fitness ot things if the real debt
of the late Dr. Max Krause is acknowledged at this point.
It is his labours in the solution of the technical side of the
work, and in Ins contribution to medieval astronomy
that the Daira is reaping great benefit. His transcript of
1229 pages ol foolscap size in his neat, clear, beautiful
hand 1s a marvel of European scholarship on scientific
subjects.

He had taken meticulous care in transcribing the
Arabic text from the Veliuddin (No. 2277) Bayazit Lib-
rary Istanbul Manuscript written certainly before 536
AH. /1147 A.D. and in giving variants and difficult read-
ings and emendations from the other four oldest manu-
scripts known to him at that time:

(1) The Bodleian Library,Oxford,No.516dated 475A .H.
written almost 35 years after the death of the author.
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(2) The second hest of the oldest Mss. Jarnllah No 1498,
in the Millat Library, Istanbul, dated 531 A.-H./1136 A.D.

(3) The third one | the so called Derlin Ms. No 213
acquired in 1¢27, once belonged to the Imperial Library
of Caleutta, is now preserved in the University Libravy,
Tubingen (Orient Quart 1613) dited 502 A H. 1166 A D,

(1) The Brutish Musceant London, (Or. No.1gg7 ) Ms.
dated 570 AH. j1174 A.D.

The technical subject-matter, enormous astronomical
tables, diagrams, figures, mathematical calculations,
geonietrical and trigonometrical problems and their solu-
tions were a Herenlian task which would have bewildered
any other scholar except Max Krause. Only those who
have worked on such undertakings can realise the amount
of scliolarship and the labour of love bestowed on such
highly technical works. In fact our printed text may be

considered as a posthumous edition of Dr. Max Krause.

But whenthe t ranscript arrived in Hyderabad, the key
to the manuscripts was missing and the results of the
researches of Dr. Max INrause had not been completed.
Therefore thns edition had to be revised and collated
in the light of the new material acquired by the present
writer. There was no one scholar who combined in him-
self the knowledge of medieval mathematics and Arabic
language, The Daira with the help of one of its workers,
Maulavi Sayyild Zainu'l-'Abidin and another scholar of
mathematics, Prof. Khwaja Mohtu’d-Din of the Dept. ol
Mathematics, Osmania University has attempted to
complete this task under trying circumstances.

IT



All these cliorts would have been of no avail, if the
discerning  eye of the great scholar and statesman
Maulana Abu'l-Kaldm Azad, Minister of Education,
GGovt. of India had not perceived the real importance of
this work in the field of Medieval Sciences and enabled
the Dairatu’l-Ma'drif to take up this difficult task by
sanctionimyg a specific grant for the publication of this
work and the works mentioned above in the General

Introduction.

Hiis interest in the monumental works connected with
the past glory of India is so deeply grounded in him that
during the time of his visit to the Daira on the 24th of
September 1952, he gave his masterly instructions about
the cditing, printing and publishing of this work and
thereby laid the Daira and the future gencrations under
adeep debt of gratitude by his trenchant advice, scholar-
ly guidance and gencrous support. It was he who fulfilled
the ambitions of the admirers ol al-Biriini [rom XI

century A.D. down to our own times.

In fact, the dedication of this work to him is but a
meagre acknowledgment of his genuine ‘interest in the
publication of this work. In the real sense of the term, he
is the motive-force behind all such cultural activities that
go toenhance the prestige and name of India in foreign
countries.

En this connection twoor three other scholars who have
taken genuine interest and have helped the Daira by their
advice and contributions also merit recognition. Prol.
‘Abdu’'r-Rahman Khén, a former Principal, Osmania
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University College, now Vice-President ol the Islamic
Culture Board, always helped the Daiva by his counsels on
scientific and mathematical subjects. Prot. H. J.J. Winter
of the University of Exeter, England, and Mr. Syed Hasan
Burney, the famous author of “al-Birint "'in Urdn, deserve
the highest praisce for their voluntary contributions,

Prof. Winter's article on “The Place of the Qanin-i-
Masad? in the History of Science,” is a masterly analysis
ol the contents ol the Qanin-i-Mas 7d7 in which he has
also traced its infloence on later astronomers,

M. Bumey has verv generously contributed his latest
researches on al-Birdini under the title * Al-Birint and
Ilis Magnum opus, al-Qdninw'l-Mas'ddz " and has dis-
cussed in detail the achievements of al-Birini in various
branches of knowledge; particularly portions relating
to the theory of the Universe, Cosmogony, the Geo-centric
theory, Calendars and Chronology, Trigonometry; Obli-
quity of the Ecliptic, Astronomical Geography, Predic-
tion about America,General Picture of the World,Measure-
ment of the Earth, Tables of Longitudes and Latitudes,
Names of Indian Places in the Qdnin, Projection of
Cartography, Determination of the Motion of the Apogee
of the Sun, the Length of the Solar Year, Physical Nature
of the Sun, the Fixed Stars, and his reliance on“Abdu’r-
Rahman as-Siifi’s observations in the Suwarw'l-Kawdlab,
on the Eastern Movement of the Fixed Stars,the Anwa
(or Meteorology ), Lunar Theory, Distance of the Sun
from the FEarth, Distance and Magnitudes of the Stars
from the Earth, Planets, Eclipses, Appearance of the New
Moon and other interesting problems which serve as eye
opener to modern astronomers.

13



A CONSPECTUS OF THE EXNTANT MSs. OF
THE QANUN-1-MASUDI

I [Or. 516] Bodleian Library, Oxford dated 475 to82,
the oldest known Ms. and transcribed only 35 vears
after the death of al-Birani and collated with an original
cvicently a contemporary copy, contains only first-half
and ends with the VI Maqala. It retains all archaic features
and 1s written inaclose cursive Naskl in maghribi seript
in a scholarly hiand. This Ms. has also been utilised lor
recotding ol variants and correction ol the printed text,
and gives very intelhgent readings, and approximates the
printed text; hence much nearer the authors own version.
For want of the second-half, it could not be made as a base
of the text. It appears that the author onginally intended
to divide the Book into two volumes and this being the
tirst volume, ends op the VI Maqala,

[ts tuller descriptionis found in the Latin Catalogue of
the Bodlelan by Nicolli on $. 360, Codex CCCLXX. Folios
160;s12e 81/, "N 71," ; 24 lines per page, 57 length; without
diacritical marks but with dots on » as usual in the sth
Cenury A H. Delective in the beginning: I'olio 1 a, begins
with Olakea) OGF Lo § 4 j:;:\ 3 ]Lg;c and corresponds with
the printed text p. 62./. 6 which is the end of the 3rd
Bab of 1st Maqgala and ends on the VI Maqala with a
colophon and a note of collation on folio 160 b, but the
‘name of the scribe is not mentioned.

The text of this Ms. corresponds materially with the
Veliuddin Ms. used as a base for this edition and enhances

incidentally the value and anthenticity of both the Mss.
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as the vanants are negligible. Tt is denoted by the letter
“0 Jor Oxford or “1" and the variants are given accor-
dingly 1n the [ootnotes to the printed edition.

I1.{ Avabe 0530 | Bibliotheque Nationale Paris, France,
doted sor AT fr1os, AD,, is the second oldest known
Ms. recently acquired by authorities. This Ms. was kindly
shown fo me by Prol. Georges Vajda, Cataloguer of the
recent acquistions as one of the priceless possessions of
the Bibilotheque Nationale, and 15 a complete copy ol the
text,perhaps the oldest complete dated text known so far,
It bears the title in ornamental Kufic letters on [ 3 a on
the frontispiece and several important endovsenents on
the [ly-leal showing the authenticity and preciousness
of this copy.

The scribe is Abu Ghilib b. abi‘ali who transcribed it
in Isfahan at the end of Ramazan 301 a.H. Apart from
endorsements of other owners, this Ms. has been in posse-
ssion of the Astronomer-Royval of Babu'l-‘ali, Muhammad
known as Munajjimaek the little-astronomer.

This 1s a Instorical Ms. bears several seals and endorse-
ments of Royal Libraries, one in Yamanite handwriting,
recording thatthis Ms.belongd to'Abdu’llalh b. Amiru’]
Muminin al-Mansar-bill'ah-1-Rabbi-‘Alamim‘Ali b, Amiri’l
Mu'minin al-Mahdi al-'Abbas, dated 4th Muharram 1226
A.H. Tt contains 204 Folios; its size is 38 x 27 cni; 36 lines
per page, cursive Naskh, but very clearly and carefully
written; rubrications; tables and diagrams neatly drawn.
‘All headings in Kufic ornaments. The chief feature of this
Ms. is that it closely resembles with the oldest coptes and
probably belongs to the same family, and corresponds

15



materially with the printed text. This again enhances the
value of the printed edition and leads to the standardisa-
tion of the text and adds toitsathenticity. It has cursorily
been mentioned by Prof. Vajda in his List, but has not
been catalogued and is not known to scholars at all. Tt is

denoted by the letter "F {or France or <2,

I11. [ Jarullah 1498 | Millat Library, Istanbul dated 531
AH.[1136 A.D. is the Third complete important, correct
vocalised and dated Ms. of the Qauin. Tt was egpecially
prepared for the librarv of a noble or ruler entitled
Makiny d-Dawlatain AbI ‘ALl Aqhmad b. Tsma‘il whose
native place or kingdom is not recorded. It is no doubt
transcibed by an anonymous scholar in round bold cur-
sive but legible clear Naskh with archaic script. It con-
tains 4o1 folios; 20 lines per page, rubrications, tables
and diagrams very carefully drawn and the text is highly

vocalised and offers finest readings.

It has been extensively utilised by Dr. Max Krause for
collation and variants. In fact this may be considered
as a second base for our printed text, and has been the
prized possession of several astronomers and bibliophiles
in the past ages, onc of them being Abu'l-Hasan 'All b,
Muhammad ash-shahr@badi in b39 AH. Itis a unique
phenomena in the history of editing of such a highly tech-
nical text, that the Daira has been fortunate in utilising
the oldest and the most correct Mss. of the work known
to the world as yet. This positively adds to the authenti-
city of the printed text of this work. This Ms. is denoted
by the letter " J” for Jarullah, or = in the foot-notes tothe
text. It has not been catalogued as yet, hence its descrip-
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f1on 18 given here for the first time.

IV, [Veliuddin 2277 ] Bayazid Library, Istanbul, the
base of our text. The seribe of this Ms. bas left out the
year ol transcript in the Colophon on f 313 b; but after
mentioning his own name as Abf Ya'la Muhammad b. al-
Husayn bin Fatik? or Qatik? ( without dots) al-Qashani
or Kashant has recorded: “Wednesday 14th Ramazan”
as the date of transcript without giving the year. This
according to calenlation coincides with one of these
vears, 487, 495, 503, 511, 519, 527 and 535 A H, There is
an endorsement ol an owner on the fly-leaf dated 536 A.H.,
so then, this Ms. according to the indications of the cha-
racter of the hand-writing and antiquity appears to have
been written much earlier than that 530, probably in the
beginning of the 6th century, about 503 A.H. or so. This
is practically the fourth dated Ms. of the (dnin that has

bheen utilised for our edition of the text.

This Ms. has been selected rightly as the base of the
transcript by Dr. Max Krause and variants have been
recorded from the other three Mss. utilised by him as
mentioned above on pp 10-11. As regards the accuracy
of the text and the variants it gives with the other six
Mss., it may be said that it offers a very reliable text
and the tables and diagrams are also neatly and carefully
drawn, atthough figures in the tables of almost of all
Mss. differ slightly. Again this Ms, probably belong to a
cognate family. Every attempt at standardisation of the
text has been made and intelligent readings from all the
above Mss. have been given in the foot-notesto our

printed edition. These show the extent to which attempt
17



has been made to standardize the text, particularly the
variation of figures in the tables has been a very difficult
feature. While retaming or admitting Veliuddin Ms. as
a basic-text, minor variants have been noted in the
foot-notes.

This Ms. contains 313 folios of 23 lines per page. It is
mn broken Nashk and is vocalised in part s and written on
IKhan-Baligh paper with bronze coloured ink. Frontigpiece
and Unvans of chapters are in ornamental Kulic charac-
ters with endorsments of various imporant owners :

(1) An owmner whose name is obliterated and who per-
haps purchased the Ms. in Baghdad in 530 A H.

(2) Muhammad b. Muhammad at-Turbati? temporary
resident of the Great Mosque at Damascus, dated y74A 1.

(3) Another endorsment of Mubammad b. Ahmad al-
IKhatib, an inheritor of the book, dated 823 A.H,

Then it was acquired by Shaikhu'l-Islam Velin'd-Din
for his own Library, as it bears his seal and antograph
signatnre. It is now preserved in the Bayazid Library,
Istanbul and is one of the most valuable Mss, of the
Qaniin existing 1n the world. It is denoted by the letter
“V” for Veliuddin or 3in the foot-notes.

V. [ Orient Quart 1213,] now in the University Library
Tubingen, Ex. Preussische Staatshibliothek, Berlin, bear-
ing old acc. No.213, acquired by that Library in 1g27, is
the fifth almost complete Ms. dated 502 A H. [x166 A.D.
which once belonged to the Imperial Library, Calcutta,
now the Indian National Library, Belvedere, Calcutta,
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The identity of this Ms. can be easily ascettained from the
internal evidence found in the Ms. and from the external fea-
tures described by persons who have used it in Aligarh. The
date of colophoni.c. Rabi‘Ii, 562 A H.=February 1167 A.D.
is a conclusive proof, asthere is no other Ms. of this work
known to scholars so far bearing this date. The description
given by Mr. 5. H. Barani in his article on * Muslim
Researches in Geodesy™ in the Al-Birinil Commemoration
Volume on page 19 also confirms this fact.

This Ms. is transcribed carefully by Abu'l-Ifath Nasr
b. Muhammad b. Hibatu'llah b. Mansar, an Iranian scribe
who mentions the date of transcript in two places: on folio
12z0b at the end of the first-half of the text and also on
. 239 b in the colophon, where he gives the corresponding
Iranian date, month and era: Isfandar Mudh 565 A.H.

Shamsi.

This is a historical Ms. as it contains several endorse-
ments of great owners, the earlier ones being erased pur-
posely. On the fly-leaf, underneath the title, in Kiific gold
letters in a quadrangular space of 4" x 37 with gold borders
and rubrication, the history of the entry of this Ms. into the
library of a high Iranian revenue official is recorded. The
owner mentions his name as Awhad b. As‘ad b. Bahram al-
Mustawfial-Baihaqi who takes great pride in possessing this
unique manuscript and calls it a "'precious diadem with
which he has been crowned in the month of Sha‘ban 818
A.H."/October 1415 A.D.

It appears that this Ms. had been transferred in the
earlier days from Iran and other countries to India and
entered into the Library of the Mughal Emperors, asis
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borne by the circularseal ol ** IFizil Khin, the servant of the
Emperor Shihjahidn dated 1059 AI."/1649 A.D. Since
then, it had remained in India as a prized possession of the
Mughal Emperorsin their special archives and Iater belonged
to the Imperial Library, Calcutta. Thencelent to the Lytton
Library, Muslim University, Aligarl from where it was
stolen and taken to State Library, Berlin, about 1g27. Alter
the Second World War, this Ms. along with others has been
deposited in the custody of Tubingen University T.ibrary.
In 1951 the Chiel-editor hael the good fortune of examining
it thoroughbly for the first tine, and to acquire its photostats
and check 1t again with the transeript of Dr. Max Krause,

before finally editing the text and printing it at the Daira.

The {rontispiece and title of the work are in Kiific orna-
mental letters, in gold and rubrications.[t contains 239 folios
of large folio size, 33 hnes per page, written on brownish
Khan-Baligh paper, in beautiful Naskh,vocalised in parts,in
tan-coloured ink still bright and legible. The tables and
diagrams have also been carefully drawn and the whole text
is excellently preserved, except for a few folios 121-130
which have been replaced in a later hand to complete the
missing folics of the original transcript. The Ms. appears to
have been collated with another orginal copy by the scribe
himself. llence the authenticity of the text is all the more
confirmed. 1t has not been catalogued any where as yet.

After the author’s ‘“ Introduction” to the book comes
the list of contents of the 11 Magdlas, then the actual text.
At the end of each Magdala, a short colophon is given by the
scribe, showing the progress of his trascription till he reaches
the end of r11th Magala or the end of the book.
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This Ms. stands fifth 1 the chronological order of our
survey, and has proved very valuable during our collation
of the text and for verification of Max Krause's transcript.
IFor the sake ol relerence, we have denoted it with the letter
B Berlin and < in our edition and {ootnofes.

VI. Or. 1997, British Museum, bearing Sir Henry Miers
filliot’s Library seal and number 440, is also a de-luxe
Codex  which once belonged to the Mughal Emperors,
‘AlamgTr and Farrukh-Siyac. Tt contains the seals of several
officials of the Mughal Emperors, inspection notes and
Imperial endorsements, one of them bears the date: 25
Urdi-bilust 1064 Fasll. So then this Ms. may have entered
into the Royal Library in the days of the Emperor Shih-
jahan (ruled 1621-58 A.D).

This Ms. has been described in full detail by Rieu in his
Supplement to the Catalogue of the Arabic Mss. in the British
Matscwm, No. 756, on p. 513. It 1s a complete text,
transcribed at Baghdad in 570 A-H./1174 A.D. <.e., eight
years after the copying of the previous Ms. (No.V) described
above, It hasbeen collated carefully ins71 A.H./1175 A D,
Hence it 1s the Sixth dated Manuscript ol this work that
is known to exist in the world. It containg 262 folios. [ts size
is 133" x ¢''red morocco leather-binding with gold medall-
ions in the centre and sides; 31 lines per page of 7 long,
on brownish Khan-Baligh paper, in bold Naskfr semi-cursive,
but very legible style dark tan ink, parlty, or sparnng voca-
lised sometimes without dots, but in a masterly hand with
scholarly mannerism of writing e.g the projection of the
letter ALif to the bottom to give it a tail shape. This Ms.
has been designated by us as** L " for London, and |} in our

foot-notes.
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VII. Migat 866, Daru’l-Kutubu'l-Misrivyah, Cairo, is the
Seventh dated de-luxe copy of the work written evidently
for a great Eastern potentate whose name has purposely
been obeliterated, but trom the date and other indications,
it 1s obvious that it has been prepared for the treasury of
one of the rulers of Hisn Kifa and ‘Amid during the rule of
the Ayyiibidsin Sinjar and Nagibin. It once belonged to the
Tal‘at Pasha Library and has since been transferred in 1918
to the National Library of Egypt, where the Chief-editor
had the good fortune of examining it in detail and adding
it to the list of manuscripts utilised by him during the pre-
paration of the monumental edition of the Qaniin-t-Mas idr.

It 1s transcribed by one astronomer-calligrapher
Mulammad bin Mas'id as-Sinjari al-Munajjimin Jumadall
673 A.H./ December 1274 A.D., sixteen years after the fall
the ‘Abbasid Caliphate. It contains 268 folios, its sizeis
11" % 144, 19 lines perpage, written in beautiful bold Naskh
with rubrications golden frontispiece and highly decorated
semi-kufic headings and titles, and profusely vocalised. The
tables and diagrams have also been carefully and neatly
drawn and preserved. The Chief-editor has availed this Ms.
through the kindness of the authorities of the Egyptian
National Library, Cairo in 1951 during his second visit
to Egypt.

This is the Seventh dated Ms. of this work existing in
the world. It is designated as M Misr and ¢ in our edtion

and foot-potes.
Thus seven de-luxe royal copies transcribed by famous
scribes have been utilised in the standardisation of this text.
¥ ok 4 o4 %
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THE PLACE OF THE OQANUN-1-MAS UDI

IN THE HISTORY O SCIENCE

The second half of the eleventh century A1), is highly
significant in the history of mankind as period of great
intellectual activity in Persia. Amidst this flowering of
the Persian genius the achievements of Abfi Raihin
Muhammad ibn Ahmad al-Birtinl (g73-1048 A.D.) bear
witness toa profound erudition and a generous humanity.
The spirit of this age may be said to dwell in the critical
al- BirGnf, the philosophical Ibn Sind, and the poet
Firdausi: whilst of the first-named Professor Sarton has
written :

“Traveller, philosopher, mathematician, astronomer,
geographer, encyclopaedist. One of the very greatest
scientists of Islam, and all considered, one of the great-
est of all times. His critical spirit, toleration, love of
truth, and intellectual covrage were almost without
parallel in medieval times" .

Born in Khwarazm in 362 A H. our celebrated author
passed his adult life first at the courts of Qdbfis b. Wash-
magir, Prince of Jurjdn, and of Abu'l-"Abbas Ma'muan b.
Ma'miin; but soon after the assassination of thelatter in
407 A H. 1016 A.D, he went to Ghaznah, where he came

under the patronage of the Ghaznavi Sultans Mahmud

r. G, Sarton, Infroduction to the History of Science [, 707. Raltimore, 1427,
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and Mas'ad, 1t was during their invasions of India that
al-Birani was able by accompanying them to gain at Arst
hand his deep understanding of Hindu thought. He died
at Ghaznah on 2nd Rajab, 440 AH. (1048 A.D.).

Amongst the many important writings of al-Bironi
are al-Qandin-u'[-Mas'adi, the subject of the present
notice, and three others which inevitably enter into our
discussion of it, namely, al- Kitab al- Athay al- Bagivva
(Vestiges of the Past, or Chronology of Ancient Nations),
Ta'vikh al-Hind (History of India, ) C.ro3o A.D. and
al-Tafhim li-Awad'tl Sina at’t- Tawjtm .

Al-Qdndn w'l-Mas'ndt  1s a lengthy and important
encyclopaedia of astronomy dedicated to the Sultan
Mas‘tid. The preface relates how Mas'ad overcame his
opponents in the struggle for succession, and the work
itself consists of eleven books, subdivided into chapters
which are still further sectionized. It was written in
Ghaznah between 421 A.H., when Mas'Gd came to power,
and 427 A.H., when it appears in the list of completed
works set down by the author himself. After the stormy
reign of Mahmid, al-BirGni was sincerely thankful to be
able to settle quietly to the writing of what is probably
his greatest work, for Mas‘dd, despite his other failings,
gave the astronomer-astrologer the much-needed respite
from material cares. There 18 no doubt that al-Biriini had
an uneasy time during the reign of Mahmid and had
little to admire this sovereign, for he says of this period,
i it is quite impossible that a new science or any
new kind of research should arise in our days. What we

have of sciences 1s nothing but the scanty remains of
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bygone better times; T but in the preface to al-Qdandin u'l-
Mas'idi where high-sounding phrases extol the virtues
of the new ruler, a feeling of gratitude permeates bis
words -t Is 1t not he who has enabled me for the rest of
my life to devate myself entirely to the service of

science,. .. ..

The eleven books of this encyclopaedia deal respec-
tively with fundamental definitions, calendars of different
races, properties ol the circle, the mathematical astrono-
my of the sun and coustellations and its use in the study
of night and day and of the latitudes of cities, the further
mathematical treatment of latitude and longitude, motion
of the sun in the zodiac, motion of the moon, eclipses of
the sun and moon, the fixed stars, tlie motions of the five
planets in their spheres, and finally, motion of a planet
in the zodiac and its astrological significance. Embracing
as it does the whole field of observational astronomy and
the measurement of time, together with the mathematics
of the Ptolemaic system, a work of these dimensions
cannot be discussed fully within ashort space for it raises
many interesting questions, but it is hoped in this notice
to indicate its main features and to emphasize its signi-

ficant place in the history of science.

To realise the personal background of the author in
this connection is important. He had studied and mas-
tered both Greek and Hindu astronomy, though after he
had returned and settled in Ghaznah he does not seem

to have made any progress beyond what his Indian

(1) . Sachau. Albernni’s India, I, 152. T.ondon, ryio.
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travels had taught hiny indeed, as with most Islamic
astronomers, he shows overwhelming support for Greek
methods, preferring the lucid deductive argument and
the geometrical representation. Of critical independent
outlook, he did not merely follow tradition in this, being
in fact anti-Arab in disposition and for his times, extre-
mely tolerant of the intellectual outlook of other nations.
It was simply that he preferred the directness of Greek
methods to the subtler analytical ideas of the Hindus,
which usuvally had philosophical and religions implica-
tions. Thus we find his work lucid and orderly, with each
section usually divided into three parts - a short general
introduction, a statement of the problem under discus-
sion, and an elaboration of his own. In this last he at-
tempts to get a better understanding and to arrive at a
conclusion, often by comparison with Greek and Hindu
evidence on the subject. He uses the manuscripts of ear-
lier writers with the utmost discretion, exposing errors
of both authors and scribes. We find a special regard for
the astronomical investigations of Ptolemy. As for al-
Birani's knowledge of the geometry of the sphere, whilst
it reveals a thorough acquaintance with the Greek con-
tribution, it is in no way a complete anticipation of the
great treatise on spherical trigonometry which was to
appear some two hundred years later from the hand of
Nagir al-Din at-Tisi. Finally, one should not ignore the
medieval mind in al-Birani when praising the objec-
tivity of his outlook in regard to scientific problems. He
undertook a lengthy study of Hindu and Greek astrology,
being especially influenced by the latter, and undoubtedly
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made the customary assumption of the influence of
the planets and the zodiacal signs upon the destinies of
men. An Arabic translation with commentary of Plato’s
Timaeos found an honoured place in his library.

In the introductory Book al-Birtni deals with the nature
of the universe and with the system of planetary spheres,
the division of might and day and of the yearinto months
and days by different races, and the solar and Lunar
vears. These general conceptions are essentially those of
Ptolemy. However , on the possibility of a motion of
translation of the earth, al-BirGni's objective outlook ,
with its realization of the relativity of astronomical mo-
tions, seems to have led him to a position of reserve, for
in the Ta’7ikh al-Hind there are to be found these words:-
“Besides, the rotation of the earth does in no way impair
the value of astronomy, as all appearances of an astro-
nomic character can quite as well be explained according
to this theory as to the other [with the earth immov-
able ]. There are, however, other reasons which make it
impossible. This question ismost difficult tosolve. The
most prominent of both modern and ancient astrono-
mers have deeply studied the question of the moving of
the earth, and tried to refute it. We, too, have composed
a book on the subject called Miftah ‘Iim-al-Hai'a ( Key
to the Science of Astronomy ), in which we think we have
sarpassed our predecessors, if not in the words, at all
events in the matter.”*

Calendaric problems occupy the whole of the second

book. Following upon his earlier reference to the practices

(1) Tbid 1, 267-277. this requires further research.
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of the Arabs, Jews, Hindus, Romans, Nestorians, Copts
Persians, and Sogdians in respect of the division of the
year, al-Birini now deals in detail with the three systems
of chronology adopted by Muslims, Greeks, and Persians,
their similarities and the conversion of dates between
them, obscurities and errors, and the comparison of these
three with Hindu chronology. Next the periods of fasting
and the great days of the feasts are considered in respect
of Judaism, Christianity, Islam, and the ancient Persian
religion. IFinally, a chronological survey is made through
Chaldaean, Assyrian, Babylonian, Medean, Persian,Alex-
andrian, Ptolemaic, Roman and Byzantine times to
Muhammad, al-hi jra, and the Caliphs. This work is similar
to thatin al-Kitab al-Athar, and on the guestion of Hindu
eras it reveals no progress beyond what is also mentioned
in Ta'vikh al-Hind. In fact, al-Birini mixes up the era
of the astronomers, as in the Khandakhidykae of Brahma-
gupta, with the Guptakala.
Book three is of an entirely different character. It
provides the [undamental plane geometry and trigono-
.metry required for subsequent chapters and deals princi-
pally with the reckoning of angles. Its importance rests
in (1) the use of the sine and (2) the trigonometrical treat-
ment of the shadow of the gnomon. There is also an
interesting reference to terminology in which al-Biriini
says that the word z7jat (tables) derives from al-zig (the
measure of a chord), which may be traced to a Persian
word which he writes « o) » again, jivaba (half-chord) is
called in India jibdrd, but since the half-chord is widely
used there instead of the chord it has taken the name of
' 0



the whole chord (92ba). The main treatment is that of the
sides of circumscribed polygons, al-Birtni establishing
these sides as the fundamental units from which other
chords might be evaluated; thus, he derived fhe chord of
a particular arc in the case where the chord of the supple-
mentary arc is known; the chord of the double arc given
the chord of the single arc and vice versa; so, by a pro-
cess of halving, the chord of the quarter are, etc.; also, the
chord corresponding to the sum and ditference of two
known arcs. This investigation was extended to include
the determination of the chord of 19, the properties of
the nonagon, and the relation between the circumference
and diameter of the circle by successive approximation.
al-Birlini’s value of p7 was slightly greater than the accep-
ted 3.1466 from Greek and Hindu sources. Superseding
now the Greek method of reckoning by chords, al Birlini
calculated the sine (al-jaib) of an angle from the corres-
ponding arc, and vice versa, and treated similarly the
sinus versus (jath mankiis) ; his sine table was based on
intervalsof 151 whereas that of the Surya Siddhanta had
been in intervals of 39457. An important application of
plane trigonometry to the gnomon (miqyas) enabled al-
Biriini to measure the shadow in terms of the length of
the gnomon, to define the tangent and co-tangent and
angular elevatidn, and to investigate elevation by move-
ment of shadow. Tablesof shadows ( Zill-i-maRiis ), corres-
ponding to tangent tables, could then be constructed.
Such tables are to be found later in the Zij-i-Ilkhdni of
Nasir al-Din al-Tisi and the Samarqand Tables, Z%j-i-
Ulugh Beg. The basic relationships for the horizontal
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and vertical shadows, m and #, cast by a gnomon of

length ¢ are given as

W g cot h , n g lan h ,

where 4 1s the angle ofelevation, or ( when the shadow is
along the mid-day line ) the meridian height, of the sun.

This next book IV is a long treatise of 26 sections in
which (1) this basic theory of the gnomon is fully elabo-
rated and applied by al-Biran? and in which (2) trigono-
metrical relationships are developed {or the sphere. Thus
problems of geographical latitude are particularly promi-
nent since they involve both (1) and (2). By considering
a meridian section of the celestial sphere in which the
horizon, zenith, celestial equator, and N pole of the hea-
vens are shewn, al-Birfini was able, through the maxi-
mum and minimum heights, %, and /., of the path of a
circumpolar star around the celestial axis (or through
the "Zenith heights” of the Sun when in positions known
with respect to certain constellations), to determine the
latitude of the place of observation in the form

Phi - B LS b

-

-~

This expression, written as Phi  h' Plussi2 (h,—h, ),
actually occurs as carly as al-Battani (¢. g2g A.D.); and
again, A, —1/2( h:— k. ) is to be found in the work entitled
On the Use of the Astrolabe by "Aliibn'Isa (Mahan ), who
tlourished still earlier, ¢. 850 A.D. What is especially signi-
ficant about al-Birtini's treatise in his interpretation of the
implications of this equation and his good result (330 35° )
for the latitude of Ghaznah. A table of meridian heights
8



of the sun as observed from (haznah was also compiled;
a simlar one had been recorded tor Baghdad by Habash
al-Hasib (¢. 870). Tt the sun's latitude reckoned from
Aries 1s Lanmbda, and in relation to Cancer is Lambda -qo©,
the corresponding sun's declination 1s Della, and the
obliquity ol the ecliptic 1s f£psilon, then
Sin Delta — Sin Epstlon. Sin Lambda
Also since Delta and A are related by the equation

h o goo~Phi Plus Delta
the approximate meridian height # for any day may be
calculated and compared with the direct measurement
made by quadrant or octant. In addition, al-Birini
discussed in this fourth book the nature of the obliquity
of the ecliptic, and the method suggested by Muhammad
ibn Sabbah forits determination in which the assumption
of the sun’s passage through equal distances in equal
times al-Biriini shows to be false. He also describes the
principal types of alidade, and here he reveals his depen-
dence upon Ptolemy .

In book V al-Biriini extends his mathematical dis-
cussion to the problems of longitude. He writes especially
of the longitndes of cities in terms of the distances between
them and in relation to the occurrvence of solar eclipses,
and effects trigonometrical calculations such as the deter-
mination of the distance hetween two cities of knowun
longitude and latitude. There isalso an important chapter
on the direction of the gibla. In concluding this book, the
author deals with tables of latitude and longitude for the
location of cities on the earth, and describes the regions
ol the spherical universe as a whole in terms of these two

9



conceplions.

The earlier part of Book VI deals with the latitude of
(Ghaznah, and of Alexandna according to Hipparchus;
whilst there is a discourse on intersecting orbits with
reference to the zodiac. Later, this discourse leads on to
a study of the orbit of the sun. Ptolemy in Almagest
Book I1I, had explained the excentric and epicyclic theo-
ries, the epoch and mean path of the sun the anomaly
of the sun (with a table), solar days and the solar year.
This investigation had been well conducted by Ptolemy,
and we [ind that al-Birfini has closely followed him.

Motion of the moon is the subject which occupies al-
most the whole of the next Book. Here the author deals
with the path of the moon in the zodiac, its phases, the
discrepancies between its observed and calculated posi-
tions, and the first and second anomalies. Again, the
elaborate treatment of Ptolemy in Books 1V and V of
Almagest, in which he not only applies corrections to
the moon’s motion for longitude and anomaly, latitude
and epoch, but compiles a table for the complete double
anomaly, and adds further chapters on parallax and on
the moon in syzygy :— this is indeed so full that al-Biriini
counld hardly hope, whilst retaining a geocentric system

of the universe, to give a better account.

Following once more the general plan of Ptolemy’s
Book VI, al-BirGni proceeds in his own Book VIII to
deal fully with the characteristics of lunar and solar eclip-
ses both from the standpoint of orbital motion and the
optical questions of light intensity and shadow. He dis-
cusses the limiting conditions beyond which e‘clipses
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cannot oceur, deduces the diameters of huminous and
illuminated bodies and of the shadows of the Jatter, and
has several chapters devoted to such subject as the times
of rising and setting, twilight, the “mansions” of the
moon, and the lunar calendar.

The last three Books of al-Qdanan ' 1-Mas'iidi are con-
cerned almost entirely with the motions of the spheres
ol the five known planets, their rising and setting, pe-
riods and conjunctions, and their positions with respect to
the "mansions’”’ of the moon according to the Arabs and
Hindus; and especially with the way in which Ptolemy
accounted for their motions in the final five Books (IX-
NIIT) of Almagest. al-Birini, with his leanings towards
astrology, was clearly interested in knowing the time of
arrival of a particular planet at a given position in the
zodiac; so we find him, in sections 7 and 8 of his last
Boolk, writing about the fortunes of children in terms of
the years and months and days of their birth. Owing to
the tremendous influence and the extensive mathematical
investigation of Ptolemy’s planetary theory it is worth
re-stating some of those major features which could scar-
cely fail to determine al-Bir@ini's approach. In Alnagest
Book IX, the Greek astronomer, after setting up tables
for the mean path of the five planets in longitude and
anomaly, discussed the orbit of Mercury, proved that
whilst in its circular path the planet could twice attain
its greatest elongation, and calculated the numerical
values for the epicycle of the planet. A similar treatment
followed in Book X for the apogee, epicycle, period, and
excentricity of the planets Venus and Mars:- a compli-
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cated mathematical section using Eunclid, VI, aud ending
with tables of anomalies for the {ive planets and the
calculation of their longitudes. Jupiter and Saturn were
mvestigated, with tables of anomalies, in Book XI. Gene-
ral planetary theory, an attempt to account for the ap-
parent irregularties of motion, based largely upon the pure
geometry of circles and chords ( Enclid I, V1), occupies
the whale of the last two Books. Ptolemy investigates
the extent of recession, or slowing dawn inw part of the
orbit, {or each planet in turn also the greatest elongation
of Mercury and Veuus, obhqutty conditions and the path
in Jatitude, and helical rising and setting.  Ditticulties
which could only be met by more corrections and an
increase in the number of circles, as in Ptolemy’s general
theory, are the result of the adherence to a geocentric
theory and reveal at once both the ingenuity and the
limitation of the Greek mathematical mind.

In conclusion, we summarise briefly the real significance
of al-Qanitn w'l-Mas"adi. Encyclopaedic in character, 1t is
representative of those great medieval treatises, written
by suclt scholars as al-Birtint and Ibn Sind, which by the
power ot synthesis and zeal for completeness in their
anthors, remam for historians of science a mirror of all
the knowledge of their day. In the nature of their vastness,
camptlation overshadows originality, and one has to
search, as in al-Qdndn u'l-Mas‘iidi, amongst the accumul-
ated achievements of past generations and earlier races
to find whether the author has himself contributed any
new knowledge. With al-Birtin1 the debt to Ptolemy, and
in turn Hipparchus, within the field of general planetary
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theory 1s almost complete. But in other directions, as for
instance, in the manner of recording astronomical data,
in certain problems ot spherical trigonometry, and in the
knowledge of the calendars of the ancient peoples of the
Last, he advances the cause of science. It is true that sines
occur as carly as ¢. ooy in the Hakemite Tables of 1bn
Yanus, but al-Birani, with his unique knowledge of Hindu
sources, both explained their value and extended their
use. Though the scope of his work relating to the sphere
is not comparable with that in the treatise Shakl u'l-gatta
of Nasir al-Din at-Tisi, it is by no means insignificant,
for he exhibits versatility in his application of the sine
relationship for spherical triangles. Moreover, he was able
to use the method of orthographic projection. As {or chro-
nology, al-Biviini's al-Athdru'l-Bagiya (c.1000 A.D)., 3901
AH.), with all its technical and historical detail of the
various methods for computation of time, 15 a primary
source; and since al-Qdniin 1’ l-Mas'idi draws upon it in
certain respect we must attach considerable importance
also to the latter. Al-Birani is always liable to introduce
some new fact. Thus his list of names of the months ol the
Sogdians is the scanty remnant of a lost Iranian dialect
and therefore of considerable interest to philologists. Upon
the author's accuracy we can generally rely. In spite of
occasional lapses, e.g. in the interpretation of experimen-
tal results or in poornees of expression, he had great faith
in his own instruments and methods, and originality was

seldom lacking.

1. E. Sachau Chronelogic Orientalischer Volker, Leipzig, 1878, Knglish edition,

London, 1874.



We end with a quotation from K. Sachau’s preface to the

English edition of Ta'vikh i'l-Hind published in 1910 —-

“As far as the present staté of vesearch allows one to
judge, the work of Alhiruni has not been continued. In
astronomy he seems by his Canon Masudicus to 17&\1_‘)1?(35611{
the height, and at the same time-the end, of the indepem
dent development of this science among the Arabs. But
numerous scholars toiled onin his wake, whilst in the
study of India, and for the translation of the standard
works of hanskrit literature, he never had a successor

before the davs ol the Emperor Akbar, ™

Whilst joining Sachau in his general commendation of
the eminent medieval scholar, we have to modily some-
what his opinion regarding .af\L-_:l-%Irﬁni’ss acl'liev«;%ment_s‘ in
astronomy, without however detracting appre ciab]jl/; from

the high excellence of  al-Birfini's learning as a whole.

Dated gth January 1956,{' '
University of Exeter, H.J.J. WINTER
England ( - | o
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{1) E.Sachau, "Albirant’s tndia ' 1,XL11L London, 1910,
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AL-BIRUNI AND HIS MAGNUM OPUS
Al-QANON U'L-MAS'UDI

q;L\ ’.‘J.b &C u%m R }.an By (_J\ J.M 4).\\3
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( S o L -Ag'-k:-c:H g...)l».f )

“And I pray lor God's favour and spacions bounty
to make me fit for adopting the right course and help
me in perceiving and realizing the truth, and facilitate its
pursuit and enlighten its courses, and remove all npedi-
ments in achieving noble objects. He is all powerlul to do
as He pleases.”

( From the autograph Ms. dated A.H. 416,
of al-Birini's Keldbw't-Tahdid p. 45)

v 4T dse 8 Jdae Lg\ e u..‘3;'\ JJB L}T‘y L_S;U\S
( NS ALA:’::H g.'.al:_sf )

* 1 do not scorn to accept truth {rom whatever

source 1 can ﬁn(l it s = (,]_dern P. 104 )




THE MILIEU

A very early tradition tells us that when al-BirGni
dedicated his magnum opus to Sultﬁn Mas‘tid of Ghaz-
nah, after whom the work is named, the Sultdnin his turn
rewarded him with a camel's load ol silver, but the
savant thankfully returned it, saying that he did not need
the money, nor loved money for its own sake. Truly no
amount of riches could match the wealth of knowledge
that this really great work contains. With the publication
of al-Qanidinu’'l-Mas“iidr, the historians ol astronomy
wonld, as never before, be in « position to appreciate
the actual achtevements of the Muslim astronomers, as
well as al-Birani’s theoretical and practical contribu-
tions to his {favourite subject.

His times, talents and experience were all perfectly
suited for the work in which he undertook to rendera com-
plete and up-to-date account of astronomy, when it had
reached its climax amongst the Muslims.

He had, at his disposal, about half 4 century’s inces-
sant personal labours as well as more than two centuries
of continuous labours of other Muslim astronomers.
In the Preface to this book, he says that from the very
outset he had devoted himself exclusively to this
department of knowledge, and did not count his achieve-
ment in so many other fields of learning, almost encyclo-
pacdic in its range. For no other scholar ever before or
after him has combined the study ofall that was available
in his times from the Indian, Greek and Muslim sources
and at the same time left behind him so many original

contributions of his own in numerous spheres of learning.



This is hardly the place to give a fuller account of all
his achievements. Something to that effect has already
been attempted Dby the present writer in his Lile of
al-BIrinl and some other writings including a lecture
on “al-Birani's Scientific Achievements” delivered in 1952
in the Iran Society of Calcutta. Here T would like to confine
myself to a brief account of al-Birini’s life and contribu-
tions 1n relation to the work in hand.

Like all great men al-Birfiinl was a product of his age
and his greatness lies in his being much ahead ot his own
times. His age was particularly marked for its keen inter-
est 1 astronomy. Its history, of which, at present, we
have some glimpses only, has got to be written com-
pletely .

That history goes back tothe beginning of the ‘Abbésid
Caliphate in the first half of the second century of the
Hijrah and received its greatest impetus at the hands of
the most enlightened Muslim sovereign, al-Ma'miin. The
Muslims started with some translations of the Indian and
Persian works on astronomy and then with the transla-
tions of the Greek astronomers, including Ptolemy, whose
magnum opus Syntaxis, better known as Al-Magest,
occupied a special position in their minds. Most of
those translations and original works of al-Ma'miin’s
times are lost, We know what happened to the scores of
books in Baghdad at the hands of the Mongol hordes of
Hilakii, and much of what was left, waseventually des-
troyed later by theravages of time andsubsequent wars
in the Muslim countries. Some glimpses of these we have in
the works of authors like al-Bir@ini. A searching study
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would reveal a very fascinating storyof the achievements
of al-Ma'miin’s scientists, particularly the astronomers of
the age. We know that he had set up at least two well-
equipped centres for astronomical observations and resear-
ches in Baghdad and Damascus under a band of disting-
uished astronomers. He had almost a passion for this
science and sought verifications and necessary corrections
on cvery particular point. Let us take one instance. He
wanted to ascertain the actual dimensions of the earth
and got a single degree measured more than once at seve-
ral places. But his insatiable zeal for research is vividly
illustrated by a curious anecdote mentioned in an unpub-
lished work of al-Bir(ini, where he relates that towards the
end of his lile in the course of his invasion of the Byzan-
tine termtory, while al-Ma’miain happened to pass by a
mountain adjacent to the sea, heordered one of his astro-
nomers, Sind b. ‘Ali, to ascertain the earth’s dimensions
by a trignometrical method, which was later success-
fully repeated by al-Birini at Nandnain India. A glance
at the chapter of this book dealing with the Obliquity
of the Ecliptic ((J:-‘GY\ J:H) will be sufficient to show that
a large number of independent observations, as against
a couple only of the times of Greek astronomers, were
carried out in the lands of the Eastern Caliphateto verify
the actual degree. al-Biriinl himself carried out at least
three of his own, two in his homeland and the last at
Ghaznah.

The Muslim astronomers tried to reinvestigate almost
the entire field of astronomy and, it appears, specially
directed their attention to those parts where ditferences
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of observations or opinions existed. As we proceed hur-
ther al-Birdni's efforts in this direction by carrying out
his own independent researches on such points will be
noticed markedly.

The fourth and fifth centuries of the Hijrah { N & X1
centuries of the Christian era ) were marked by conthe-
ting political divisions in the Muslim world, The cultural
contacts, however, did not altogether cease amongst the
various parts and what was written in one part was often
after a short while available in the other parts, except
perhaps the extreme Fast or the West. From al-Bivimi’s
books it appears that he was not cognizant of the resear-
ches in the Fatimid land of Egypt, and the Umayyad
land of Spain. No references to his contemporaries, Ihn
Yinus and Ibnu'l-Haitham in Egypt, or Maslamah and
[bnu'l-5amh in Spain are found. By this time these
countries had also mproved in their scientific studies,
but the Eastern lands had a much earlier start in this
respect .

By reading al-Qdnitnu’l-Mas' iidi one can have a glimpse
of that spirit of scientific adventure that had been infused
1 these countries and the rivalry that existed amongst
the several states. One finds, references to some of these
distinguished astronomers and their chain of observations
from the metropolis of the Eastern Caliphate, Baghdad,
and the headquarters of the Buwathids to semui-indepen-
dent states at Isfahan, Hamdan and Raiy to Khwarazm
and (Ghaznah and other important places. al-Bironi had

a knowledge of the results achieved in all these centres in
the East and kept himself in touch with the chief organi-

sers of those establishments.
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HIS LITE

He was born in the fore-noon of Thursday, the 3rd
of Zilhij, 362 AH. (4th September, 973 A.D.) of an
unknown family, in the outskirts of Kath, the old capital
ol Khwarazm, and most probably was left an orphan at
a very early age. He was brought upand educated by Aba
Nusr Manstie b, "Al b, ‘Iraq, a distinguished member of the
ruling [amily of Khwarazm and a leading mathematician
and astronomer of his time, who by oral and written
instruction instilled in al-Birinl an insatiable love for
scientific studies. It was AbT Nasr who put al-Biriini in
contact with the former's own veteran teacher, the
famous astronomer, Abu'l-Walfa al-Bizjani, then livingin
Baghdad, for simultaneous observations of solar eclipses,
for determining the longitudes in Khwarazm . In his
unpublished “al-Tahdid”, al-Birani says that he almost
lost his eyesight by repeated solar observations in the
observatory he had set up for himself in a small village
near Kath. He began his literary career very early. His
activity was unfortunately disturbed towards the end of
385 A.H. (995 A.D.) by the war between the two rival
chiefs of bis country, M'amiin of Jurjania andAbi'Abdillah
Khwarazmshih of Kath, resulting in the latter's murder
and the fall of his ancient dynasty. al-Biriini did not stay
there for long after the event and shortly after 387 A.H.
(997 A.D.) left home in search of some suitable patron
and for a time found one in Shamsu’'l-Ma'all Qabts b.
Washmegir, the Ziyarid ruler of the neighbouring country
of Jurjan, and himself a distinguished poet, literateur and

lover of learning, to whom al-Birini dedicated his first
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