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MATHEMATICS BEFORE THE GREEKS'

By Professor R. C. ARCHIBALD
BROWN UNIVERSITY

Our conceptmns of Egyptian and Babylonian
mathematies have ‘been notably changed during the
past fifteen years so that the third edition of the first
volume of Cantor’s great history is already quite out
of date. Even since last March much of great interest
to the student has been published. Hence it seemed
both appropriate and timely for me to endeavor to
present to you dn accurate even though fragmentary

- survey of preserit knowledge of the mathematics of
the Egyptians and Babylonians, for it is fo theirs
alone that I shall refer in considering mathematics
before the Greeks, that is, before 600 B. C. Indeed,
practically all the mathematics which I shall consider
was in use before 1600 B. C.

For at least a thousand years prior to 2500- B. C.
the non-Semitic Sumerians, who lived just north of

1 Retiring address, as vice-president and chairman of
Section A—Mathematics, of the American Association
for the Advancement of Science, delivered at Des Moines,
Yowa, December 30, 1929,

the Persian Gulf and south of the Semitic Akkadians,
were generally predominant in Babylonia, but were
absorbed in a larger political group by about 2000
B. C. One of the greatest of the Sumerian inventions
was the adoption of cuneiform seript; notable engi-
neering works of the Babylonians, by means of which
marshes were drained and the overflow of the rivers

regulated by canals, went back to Sumerian times, like

also a considerable part of their religion and law,
and their system of mathematies, except, possibly, for
certain details.

Our knowledge of Babylonian mathematics is de-
rived mainly from tablets in the British Museum, the
Prussian State Museum of Berlin, the Ottoman
Museum of Constantinople, the University of Stras-
bourg, the University of Pennsylvania and the Palais
du Cinquantenaire of Brussels. Nearly thirty years
ago about forty-seven mathematical problems were
published in important part IX of “Cuneiform Texts
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School of

Medicine and Dentistry

THE UNIVERSITY OF
ROCHESTER

Medical School, Strong Memorial Hospital,
School of Nursing and Out-Patient Department of
the University of Rochester and the Municipal Hos-
pital of the City of Rochester, all under one roof.
Medical, Surgical, Obstetrics, Pediatric, Dental,
Contagious and Neurological patients admitted.
Unusual opportunities for school and hospital co-
Gperation in medical and graduate dental teaching.

Admission

Medical candidates must have completed three
years of college work with special requirements in
chemistry, physics and biology. The entering class
will not exceed 50, men and women being admitted
on equal terms.

Tuition
Charge for tuition will be $400 per annum, pay-

able in equal installments at the beginning of each
semester.

For information address

THE DEAN

School of Medicine and Dentistry
Crittenden Boulevard, Rochester, N. Y.

~ JOHNS HOPKINS UNIVERSITY

SCHOOL OF MEDICINE

The School of Medicine is an Integral Part of the
University and is in the Closest Affiliation with
the Johns Hopkins Hospital.

ADMISSION

Candidates for admission must be graduates of ap-

roved colleges or scientific schools with two years’
nstruction, including laboratory work, in chemistry,
and one year each in physics and biology, together
with evidence of a reading knowledge of French and

German.

Each class is limited to a maximum of 75 students,
men and women being admitted on the same terms.
Applications may be sent any time during the aca-
demic year but not later than June 15th.

If vacancies occur, students from other institu-
tions desiring advanced standing may be admitted
to the second or third year provided they fulfill the
requirements and present exceptional qualifications.

INSTRUCTION

The academic year begins the Tuesday nearest Oc-
tober 1, and closes the second Tuesday in June. The
course of instruction occupies four years and es-

ecial emphasis is laid upon practical work in the
aboratories, in the wards of the Hospital and in the
dispensary.

-  TUITION

The charge for tuition for 1930-31 will be $600 per
annum, payable in two installments. There are no
extra fees except for certain expensive supplies, and
laboratory breakage.

Inquiries should be addressed to the
Assistant Dean of the School of Medicine, Johns

Hopkins Untversity, Washington and
M t Sts., Balti e, Md.

Graduates in Medicine who satisfy the require-
ments of the heads of the departments in which they
desire to work are accepted as students for a period
not less than three quarters. Tuition charge is $50
a quarter.

NATIONAL RESEARCH LABORATORIES OF CANADA

The National Research Council of Canada will, in the near future, make the following appoint-
ments to the staff of the Division of Pure and Applied Physics of the National Research Labora-

tories:

‘(1) A Junior Physicist or Engineer whose aptitude and

training qualify him to undertake

research work on problems of heat conduction and insulation.
( 2) A Junior Physicist or Engineer whose aptitude and training qualify him to undertake

research work in the field of aeronautics.
A Junior Physicist whose aptitude and training qualify him to undertake reseach work

A Junior Physicist whose aptitude and training qualify him to undertake research work
A Junior Physicist whose aptitude and training qualify him to undertake research work
A Junior Physicist whose aptitude g,nd training qualify him to undertake research work
A Junior Physicist or Physical Chemist whose aptitude and training qualify him to un-
A Research Engineer whose aptitude and training are for work in the field of electrical

A Research Mathematician whose aptitude and training have been in the field of mathe-
maties, and who is competent to assist and advise in problems of aerodynamics and hydro-

€9 in the field of electrostatics.
€9 in the field of X-rays.
(9 in the field of photo-electricity and television.
o in the field of ultrasonmiecs.
¢n dertake research work in the field of radioactivity.
€9 engineering.
(9
dynamies.
(10)

A Research Mathematician whose aptitude and training have been in the field of mathe-
matical or theoretical physics, and who is competent to assist in connection with problems
in the field of mathematical physiecs.

The salaries of the above positions vary upward from $2,100 per annum, according to the quali-
fications and experience of the persons appointed. Interested applicants should apply immediately giv-
ing references and full particulars as to their scientific training, professional experience, and enclosing
a recent photograph. Applications should be addressed to: S, P. Eagleson, Secretary, National Re-

search Council, Ottawa, Canada.
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W. J. CROZIER

JOHN H. NORTHROP

W. J. V. OSTERHOUT
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LEWIS, W. C. M. The kinetics of enzyme
reactions: Schiitz’s Law.

SCHREINEMAKERS, F. A. H.

Osmosis of
liquids. IIT.

PREISLER, PAUL W. Oxidation-reduction po-

tentials and the possible respiratory signifi-
cance of the pigment of the nudibranch
Chromodoris zebra.

BLINKS, L. R. The direct current resistance of

Valonia.

HARTLIN E, H. KEFFER. The dark adaptation

of the eye of Limulus, as manifested by its
electric response to illumination.

THE JOURNAL OF GENERAL PHYSIOLOGY, founded in 1918 by Dr. Jacques Loeb, contains
practically all the investigations of Dr. Loeb after that time. )
There are, in addition, contributions by many leading physiologists, both in this country and abroad.

It has now been decided to offer a complete set of the back volumes at half price to new subscribers,
The first twelve volumes complete may therefore be obtained for $30.00 by new subscribers until June

SUBSCRIPTION PRICE PER YEAR (ONE VOLUME), $s5.00.
PUBLISHED BIMONTHLY BY

The Rockefeller Institute for Medical Research

30, 1930.

YORK AVENUE AND 66TH STREET

NEW YORK, N. Y.

The Bifilar Pendulum.
A Capillary Manometer System for Preparing

The Dimensions of Low Frequency Quartz Oseil-

The Kerr Electrostatic Effect.

A Method for the Growth of Single Crystals of
Platinum Contamination of Palladium in Palladium

An Intense Source of Continuous Ultraviolet Light.

(With JOURNAL OF THE OPTICAL SOCIETY

The Review of Scientific Instruments

Published monthly by the Optical Society of
America in co-operation with the Scientific Ap-
paratus Makers of America.

Contents for January, 1930

- Mixtures of Gases with a Very High Ratio
Between Components.

lators.

An Arrangement for Obtaining a Steady Flow of
Gas at a Constant Low Pressure.

Low Melting Point Metals in Vacuum.

Point Determinations.

Subscription $4.00 per year

OF AMERICA, $5.00 per year)

F. K. RICHTMYER, Manager
Rockefeller Hall, Ithaca, N. Y.

ISIS

INTERNATIONAL REVIEW DEVOTED to the
HISTORY of SCIENCE and CIVILIZATION

Quarterly Organ of the History of Science Society

- Edited by GEORGE SARTON, D.Sc.
. Harvard Librar~ 185,
Cambridge, Massachu: :tts, U.8.A.

‘‘ISIS’’ is the most important journal of its
kind published anywhere in the world. It contains
original papers, chiefly in English, subsidiarily in
French, German, Italian, Latin; shorter articles;
and an abundant bibliography. Much attention is
paid to Oriental science and civilization.

A new feature is the inclusion of addenda and
errata to Sarton’s ¢‘Introduction to the History of
Science,’’ Vol. I. From Homer to Omar Khayyim
(1927). Thus the readers of ‘‘ISIS’’ can easily
keep their knowledge on the subject up-to-date.

The price of each volume is $6.

Members of the History of Science Society re-
ceive free of charge every number published within
the year, at least one volume. Last year (1927)
they received two volumes (1110 pages, 28 plates),
including 27 papers, 73 shorter items, and 2828
bibliographical notes. )

Annual dues, $56
SECRETARY: F. E. BRASCH
‘Library of Congress, Washington, D. O.
Specimen numbers may be obtained, as long as the
supply lasts, from the_Secretarg
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BIOLOGICAL ond NATURAL

s HISTORY MATERIAL
E Zoological Groups
Embryological Slides

Botanical Life Histories

Drosophila cultures

Lamprey larvae (Ammocoetes)
Prices on demand

Catalogs on request: Address

Geo. M. Gray, Curator
Supply Department

MARINE BIOLOGICAL LABORATORY

Weods Hole, Mass., U. 8. A,

JAGABI RHEOSTATS—

wound on porcelain tubes instead of porcelain
enameled iron tubes, have high insulation and low
inductance. They meet an ever increasing demand
by Educational, Research and Industrial Labora-
tories for better and more rugged Jagabi Rheostats.
Write for new Catalog 1230-8 listing 57 standard-
1zed ratings, which are carried in stock.

JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA

CARNEGIE INSTITUTION
OF WASHINGTON

Publications of the Institution present in
monographic form the results of its own research
activities, and include a few books on other sub-
jects.

Nearly 600 volumes have been issued, repre-
senting studies in the following fields:

Archaeology History
Anthropology Literature
Astronomy Mathematics
Biology Nutrition
Botany Palaeontology
Chemistry Palaecography
Ecology Philology
Economics Physics
Embryology Terrestrial Magnetism
Genetics Zoology
Geology

Descriptive lists and prices may be obtained
by addressing:

CARNEGIE INSTITUTION OF WASHINGTON

WASHINGTON, D. C.

“Becbro?’ Laboratory
RHEOSTATS
Rh

Becbro Laborat
made of both lro’n enameled
and solid wall porcelain tubes.

The above illustration shows
one of the numerous types of
“ BECBRO” tubular, slide
contact, rheostats manufac-
tured and carried in stock by

$oat

Iron Enameled or
Solid Wall Porcelain
Tube us. " "

The various types are made in several lengths of 8", 16",

and 20", respectively, with resistance values of from 0.25
ohm and 25 amperes, to 30,000 ohms and current capacity
of 0.1 ampere.

«“BECBRO " Stone Rheostats are made in the following
types: Single, Double, Universal, and Crossed Sections.
These rheostats, with the porcelain tubular types, find their
many uses in high frequency and radio work.

Our Catalogue S-20 Sent You Upon Request

BECK BROTHERS, Makers  ‘fhiedienis pa’

Caralogs and Bulletins on
ELECTRICAL
MEASURI!I
INSTRUMENTS

are sent on request

Ask for
Ne. Sunjecs
10 Capacitance, Inductance and
Magnetic Measurements
20 Galvanometers
30 Keys and Switches
40 Resistances, etc.
48 Electrolytic Conductivity
Measurements
75 H-lon Equipment !
726 White Potentiometer
755 Type K Potentiometer
765 Students’ Potentiometer

‘We Publish 47 Catalogs and Bulleting
Write for Complete List

Correspondence. Invited
on Electrometric
Problems

LEEDS & NORTHRUP COMPANY
4901 STENTON AVENUE PHILADELPHIA, PA.

The Wistar Institute
Slide Tray

Section through two trays, showing nesting feature
This tray will carry forty-eight 1-inch slides, or thirty-

—

two 114-inch slides, or twenty-four 2-inch slides. Ample
space for high mounts, well protected from accident or
dust. Trays nest together. Width and breadth the same,
so that they may be nested in either direction. All metal—
no paint or varnish to affect slides.

Price, 85 cents each

‘Orders may be sent to

THE WISTAR INSTITUTE

Thirty-sixth Street and Woodland Ave., Philadelphia, Pa.



