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EDITORS' PREFACE.

Tar volume called Higher Mathematies, the first editiom
of which was published in 18g6, conteined eleven chapters by
cleven authors, each chapter being independent of the others,
but all supposing the reader to have at least a mathematical
training equivalent to that given in classical and engineering
colleges. The publication of that volume is now discontinued.
and the chapters are issued in separate form. In these Teissues
it will generally be found that the monographs are enlarged
by additional articles or appendices which either amplify the
former presentation or record recent advances. This plan of
publication has been armunged in order to meet the demand of
teachers and the convenience of classes, but it is alse thought
that it may prove advantapeous to readers in special lines of
mathematical literature.

It is the intention of the publichers and editors to add other
monographs to the series from time to time, if the call for the
game seems to warrant it, Among the topics which are under
consideration are those of elliptic functions, the theory of num-
bers, the group theory, the caleulus of vanatiens, and non-
Euclidean geometry; possibly also monographs on branches of
astronomy, mechanics, and mathemnatical physics may be included.
It is the hope of the editors that this form of publication may
tend to promote mathematical study and research over a wider
field than that which the former volume has occupfed.

December, 1gas.



AUTHOR’S PREFACE.

I¥ republishing this short treeiise in book form the author
solicits criticism but offers no apology. The type of the book
he has sought to imitate is that shown in the ** mathematical
tracts ” of the late Sir George B, Airy. The brevity and the con-
crete illustrations of these  tracts ' have served very effectively
in introducing students to & number of the more difficult fields
of applied mathematics; and it is hoped that this treatise will
serve & similar end. ‘

The theory of probability and the theory of errors now con-
stitute a formidable boedy of knowledge of great mathematical
interest and of great practical importance. Though developed
largely through applications to the mare precise sciences of as-
tronomy, geodesy, and physics, their range of applicability extends
to all of the sciences; and they are plainly desiined to play an
increasingly important r8le in the development and in the appli-
cations of the sciences of the future. Hence their study is not
only a commendable element in 4 liberal education, but some
knowledge of them is essential to a correct understanding of
daily events. ’

Neo special novelty of prescntation is claimed for this work;
but the reader may find it advantlageous to konow that a definite
plan has been followed. This plan consists in presenting each
principle, first, by means of 4 simple, concrete cxample; passing,
secondly, to & peneral statement by means of a formula; apd,
thirdly, illustraling applications of the formula by concrete
examples.  Great pains have been taken also to secure clear and
correct statements of fundamental facts, If these latter are
duly understood, the student needs little additional aid; if
they are not duly understood, ne amount of aid will forward him.

The passage from the clementary concrete to the advanced
abstract may appear to be abrupt to the reader in some cases.
It is hoped, however, that any large gaps may be easily bridged
and that any serious difficultfes may be casily overcome by means
of the references given to the literature of the subject. In any
¢vent the student will find that in this, as in all of the more ardu-
ous sciences, his preatest pleasure and his highest discipline will
come from bridging such gaps and from surmounting such difh-
culties.

WasENGTON, Th C., December, igos.
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PROBABILITY AND THEORY OF ERRORS,

ART. 1. INTRODUCTION.

IT is & curious circumstance that a sciefice so profoundly
mathematical as the theory of probability should have origi-,
_mated in the games of chance which occupy the thoughtless and
the profligate,* That such Is the case is sufficiently attested
by the fact that much of the terminelogy of the science and
many of its familiar illustrations are drawn directly from the
vocabulary and the paraphernalia of the gambler and the trick
ster. It is somewhat surprising, also, considering the antiquity
of games of chance, that formal reasoning on the simpler
questions in probability did not begin before the time of Pascal
and Fermat. Pascal was led to consider the subject during the
year 1654 through a problem proposed to him by the Chevalier
de Méré, a reputed gambler.t The problem In guestion is
known as the problem of points and may be stated as follows:
two players need each a given number of points to win ata
certain stage of their game ;- if they stop at this stage, how should
the stakes be divided? Pascal cerresponded with his friend
Fermat on this question ; and {t appears that the letters which
passed between them contained the earliest distinct formulation
of principles falling within the theory of probability. These

* The historical facts referred 1o in (hig artiele are drawn mostly from Tod-
hunter's History of the Mathematical Theary of Probability from the time of
Pascal to that of Laplace {Cambridge and London, 1865),

1 Un prebléme relatif aux jeok de basard, proposé & un austdre janséniste
per un homme da monde, a &té 'origine du caleul des probabilltés.” Poisson,
Recherches sur la Probabilits des Jugements (Parls, 1837}



