Concluding phrases of ﬁhe'article from page 309: -

All those ideals deserve.to he pondered. The hook is very rich. in’
illustrations drawn from contemporary writing.

~

et

AT TR A e

e RN A

TR

3

TRANILIAEN

o aan

3 RS

%, 25

‘s Ao Ay :i § ST

: u’iﬁf&»«p %S F-" S el o ‘&‘1"
AR AL 2!




320

‘The Nation.

[Vol. 77, No. 1999

“"There {s continual apring, and harvest there
Continual, both meeting at one time:

or both the boughs do laughing blossoms bear
And with fresh coiours deck the wanton prime,
And eke at once the heavy trees they climb, .
Which seem to labour under thelr frult's load.’

- ALFRED WAITHS.
‘WOBCXSTER, Mass., October 18, 1903,

PRACTICAL APPLICATION OF _THE-
THEORY OF FUNCTIONS.

.To THE EDITOR OF THR NATION: -

SIR: In your interesting editorial of Oc-
tober 1, you say, concerning the theory
of numbers and the theory of .functlons,
that ‘“no 'practical'appllcation. and (as far
as oue can see into the future) no 8scicntific

" applicatlon, either, I8 likely ever to be made
of one or other of those two theortes, ‘out-
slde of pure gmathemat_lcs. itself.”” This
statement would probably have passed, un-
challenged ‘a’tew years ago, perhaps even
as recently as the time when the lamented

- mathematician to whom you allude was

¢ devbtlng himself to that pure and secluded
virgin, the.theory of numbers; but the
niathematlciama and physicists have been

they are comparing their standing prob-
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helpfal and stimulating. It 1s realized that
certain physical problems are at a atand-
8till for want of appropriate modes' of
mathematical expression, and that there is
need for the Invention or discovery of new
forms of functional relationship. Increaseqd
- attention is accordingly being directed to
' the wide fleld.of the theory of functions of
a complex variable.. The complex plane is
one of the meeting-grounds of mathemat!-
clans and physicists, and the latter are now
quite at home in the presence of that coy
handmaliden, the complex variable; indeéd,
the well-known trandformation 'scene in
which she and her image play such a prom-
inent part, is now an important feature In
the -solutlon of some. practical problems.

The ‘discovery of a new form of tunctlpn
to correspond to6 & new physical relation
is at once a galn to natural gelence and
to mathematics, and it widens, the Intel-
lectual horizon. A single concrete exam-
ple of the way in which the mutual stim-
ulus operates may be of interest. *

In 1891 Dr. Pockels of Heidelberg, in his
treatise on the partial differential equa-
tions of mathematical physics, made tHe fol-
lowing suggestive remarks: -

“Both from a mathematical and physical
standpoint, multiform functions are fm-
portant, and it is very desirable that the
properties of such functfons, their winding-
points and singularitfes, their behavior on
Rlemann surfaces, etc., should be syste-
matlcally investigated—in short, all the
function-theory questions which were ban-

dled in the theory of the Newtonian and
logarithmic potential. . . . In this direc- .

tion of inquiry without doubt a wide and
rich field ofters itself.”” .
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About six years later, Professor Som-
merfeld of Aachen, and his pupil, Dr. Cars-
law of Glasgow, contributed papers to the
London Mathematical -Soclety on the mul-
tiform functions that satisty certain differ-
ential equations subject . to varfous bhoun-
dary conditions; and they used thege func-

+ tons to solve some standing physical prob--

lems, One of these was the following prob-
lem in diffraction:  “Plane waves of sound,
-light, or electricity are incident on a thin
Infinite half-plane- bounded by a straight-
_®dga: to find the resultinig diffraction of the'

coming together within the last decade;’

lems, and are learning how to be mutually’

:could ever.be of any use. As for: the:

waves.” This problem had been 'mentloxl_ed
fn Lord Rayleigh’s article on ‘Wave The-
ory’ in the 'Encyclopmdia Britannlea,’ in
the following terms: - S

" “The full solution of problems’ concern-
ing the mode of actlon of a screen 1s scarce-
ly to be expected. Even in the simple case
of sound, where we know what we have to
deal with, the mathematical dificulties are
formidable, and- we are not able to solve
Such an apparently elementary question as
the transmission of sound past a rigid in-

straight edge or" perforated by a clrcular
aperture,” . .

The appropriate solution was obtalnéd by
the conceptlon of a twofold Rlemann space
havlng the ordinary physical space as one
of its folds, the half-plsne as a branch
membrane, and the straight edge as a wind-
ing line. The characteristic multiform
function that oxpresses the wave motion
was derlved by the most beautiful use’ ot
pure function-theory,

I doubt it efther Cayley or Sylvester
would regret to see the sway of the virgin
queen thus extended over new dominions.
If she nc longer-has the seclusion of a
“Lelbnitzian monad,” she exemplifies“in a
hig_her sense ‘the ‘Leibnitzian doctrine of
preéstablished harmony—the harmony of
the world of nature. with the world of the
intellect. What God hath joined together,
let not man put.asunder.

_Very truly yours, James McMangy.

ITHAO4, N. Y., October 10, 1903.

[An apposite 1nstanée! Had we
known of.it, we should have softened
our remark. Nor, in making it, did we.

been made of propositions worked out
by Cauchy and earlier mathematicians
before the “theory of- functions” wag
christened, and-for- which (though they
are now incorporated in it) it can take
1o more credit than the theory of num-
bers could to ‘the carpenter's Tule of
three-four-five, which was known to
Pythagoras, but the principle of which
may to-day. figure in a treatise on' that

meet with one genuine case of an appli-
cation of the theory of functions, upon
‘Which "we” may ground some hope for
further such triumphs. It s & convine-
g and striking proof that a line of
thought which seems to relate exclusive-
Iy to impossible states of things may,
il resolutely pursued, eventually bring
great light upon familiar experiences.
Let us give this instance a permanent
place in our mémory alongside of the
fact that Pascal, after his, wonderful
ﬁiscovery about conie sections, aban-
doned that study as an idle pastime hav-
Ing no application to any matter of im-
_portance, ¢ s ‘
“All this, however, does not in -the

was designed to make; for at the time

glimmer .of reasohable .hope -that ft-

‘of

finite thit’ plane screen bounded by aj}-

forgej_; that several applications have ‘Church in the

unless, perhaps, Cayley used it for hig i

theory of chemical “trees.” But that
concerns the partition ‘of numbers, -a
separate branch of mathematics which
the. English: have perfected, we believe.
We are heartily of opinjon—but it is.
no longer a matter of opinion—that the

younger generation of physicists are’go- '

ing to reap & rich harvest from their
studies of the higher mathematics. In
this-they are only following a f.ime-hon-
ored custom, for almost all the great
physicists, from Galileo down, have been
strong mathematicians. At the same
time, there are {nstanceg enough—Ilike
the beautiful researches of Le Bon on
phosphorescence and peculiarl‘radiations
—to show that, even in thesd days, the
consclousness of a decidedly dbficient ca-.
pacity for mathematics need discourage
00 young man, nor young woman, from
devoting himself or ‘herself to physical
Investigations.—Ebp. Natiox.]

Notes.

A new edition of Stevenson's ‘Dr. Jekynl
and Mr. Hyde," with illustrations by Charleg

Raymond Macauley, and a relssue of the

century-old ‘Peter Piper's Principles of Po-
lite Probunciation’ (for children), may be
looked for next month from the Scott-,}‘haw
Co. of this city. .

The. plorcer misslonary of the Episcopal
Northwest, Dr. J. Lloyd
Breck, is to be commemdrated in a volume
of biography and remjniscences by the Rev.
Theodoré I. Holcomb published by Thomas
Whittaker, under the title.'An Apostle of
the Wilderness.’ ' .

L. C. Page & Co.'s fall announcements
Include ‘Belglum: Its Cltles,’ by Grant Al-
len; ‘Gardens of the Caribbees,” by Ida M.
H. Starr; 'The Art of the Pitt} Palace,’ by*
Julia de  W. Addison; ‘The Cathedrals of
Northern - France,’ by Francis Miltoun;

theory. But now, for the first time, we | Japanese Art, by Sadakichl *Hartmann.
1 "The Love Affairs of Great Musicians," by

Rupert Hughes; ‘Stevenson's Shrine: A Rec-

ord of a Pligrimage,’ by Laura Stubbs; ‘The .

Kinship of Nature,’ essays by Bliss Car-
man, with ‘§appho: ‘One Hundred Lyrics,’
by the same writer; and ‘Militarism: or,

Peace. and War at the Beginning of the °
20th Century,’” by G. Ferrero.

‘Two Argonauts in Spain,’ Jerome Hart's
letters to the San Francisco Argonaut; of
which he is editor, will be brought out by
the Argonaut Co.

We spoke recently of the approaching
completion of thd A. L. A. Index to, Por-
trgits. This great undertaking {s, we learn
from the September Bulletin of the Cen-
tral Natlonal Library in Florence, to bp
paralleled (and of course overlapped) by

that institution's own ‘Indice del Ritrattl,” -
least touch the point that ‘our ‘remark | which has been In compilation for a dec-

ade. - The Impulse to this< index was. the

when it could be said that the British | Mt to the Library of more than 20,000 por- . .
were neglecting the theory of functions | Ir3lts by Professor Buonamicl; but the.
(which f8.n0 loffger true), there was np | [208¢ oL the work transcends this collec-

: R ! .. |-tion. to embrace -other .portralts possessed )
by the Library:as well as those in books.
. , : ":| Ju this last particular, a base exists In a -
theory of numbers,” the first-application’ ‘manuscript ‘lcondgrafia Unlversale’ begun’
of ft has, we believe;.yet to’ be made, ‘in 1828 by Vincenzo Follinl, in sixteen vol




