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PREFACE.

Tue Congress of Mathematics held under the auspices of
the World's Fair Auxiliary in Chicago, from the 21st to the
26th of August, 1893, was attended by Professor Felix Klein
of the University of Gottinger, as one of the cothmissioners of
the German university exhibit at the Columbian Exposition.
After the adjournment of the Congress, Professor Klein kindly
consented to hold a coffeguiuse on mathematics with such mem-
bers of the Congress as might wish to participate. The North-
western Uniw'.-s::rsity at Evanston, IIl., tendered the use of rooms
for this purpose and placed a collection of mathematical books
from its library at the disposal of the members of the collo-
guium. The following is a list of the members attending the

collogquium : —

W.W. Beman, A.M., professor of mathematics, University of Michigan.

E. M. BrLakg, Ph.1),, instructor in mathematics, Columbia College.

0. Bovrza, Ph.D., associate professor of mwathematice, University of Chicago. .

H. T. Enny, Ph.D., president of the Raose Polytechnic Institute.

A. M. Evy, AR, professor of mathematics, Vasaar College,

F. Fraxkrm, Ph.D., professor of mathematics, Johns Hopkine University.

T. F. HoLgATE, Ph.D, instructor in mathematics, Northwestern University.

L. 5. HULRURT, A-M., instructor in mathematics; Johns Hopking University.

F. H. Loup, A.B., professor of mathematics and astronomy, Coloradoe College.

J. McManox, A.M., assistant professor of mathematics, Corpell University,

H. Mascukr, Ph.D., assistant professor of mathematics, University of
Chicago.

E. H. Moorg, Ph.D)., professor of mathematics, University of Chicago.
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J. E. OurvEr, A.M., professor of mathematics, Comnell University.

A. M. Sawr, Se.M., Evanston.

W. E. Story, Ph.D., professar of mathematics, Clark University.

E. Stupy, Ph.D., professor of mathematics, University of Marburg.

H. Tageer, Ph.D., assistant professor of mathematics, Clark University.

H. W. Tyrer, Ph.D., professor of mathematics, Massachusetts Institute of
Technalogy.

J- M. Vax Vieck, AM,, LL.D,, professor of mathematics and astronomy,
Wesleyan Univetsity.

E. B. Van Vieck, Ph.D., instructor in mathematics, University of Wis-
COnsin.

C. A. WaLDo, A.M., professor of mathematics, De Pauw University.

H. 5. WaiTte, Ph.D., associate professar of mathematics, Northwestern Uni-
versity.

M. F. WINsTON, A.B., hanarary fellow in mathematics, University of Chicago.

A, ZIWET, assistant professor of mathematics, University of Michigan.

The meetings lasted from August 28th till September oth ;
and in the tourse of these two wecks Professor Klein gave a
daily lecture, besides devoting a Jarge portion of his time to
personal intercourse and conferences with those attending the
mectings. The lectures were delivered freely, in the English
language, substantially in the form in which they are here
given to the public. The only change made congists in oblit-
erating the conversational form of the frequent gquestions and
discussions by means of which Professor Klein understands so
well to enliven his discourse. My notes, after being written
out each day, were carefully revised by Professor Klein him-
self, both in manuscript and in the proots.

As an appendix it has been thought proper to give a transla-
tion of the interesting historical sketch contributed by Professor
Klein to the work Die deutschen Unfversititen. The translation
was prepared by Professor H. W. Tyler, of the Massachusetts
Institute of Technology.

It is to be hoped that the proceedings of the Chicago Con-
gress of Mathematics, in which Professor Klein took a leading
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part, will soon be published in full. The papers presented to
this Congress, and the discussions that followed their reading,
form an important complement to the Evanston colloguium.
Indeed, in reading the lectures here published, it should be kept
in mind that they followed immediately upon the adjournment
of the Chicago meeting, and were addressed to members of the
Congress. This circumstance, in addition to the limited time
and the informal character of the colloquium, must account
fer the incompleteness with which the various subjects are
treated.

In concluding, the editor wishes to express his thanks to
Professors W. W, Heman and H. 5. White for aid in preparing
the manuscript and correcting the proofs.

ALEXANDER ZIWET.

ANN ARROR, MicH_, November, 1553,






