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. years too late, and a number of such mis-
‘leading  statements, In spite of which a
. great deal of pains has evidently been taken

{8 of:the same kind as the inconcelvabllity
of any occult phenomenon, such as the mix-
ture of two liquids making a solid, two col-

" to insure accuracy in details. The book is J':rless liquids making a black mixture, red

_not a ‘mere compllation. The writer has
" looked into the memoirs, and has other-

- wise sought information at first hand. The
volume also contains upwards of a hundred
{llustrations, almost all of which are posi-

. ‘tively interesting. Three-quarters of 'them

" gre portraits. The writer of this notice was
acqualnted with the originals of nearly half
of them, and can testify that those are
characteristically portrayed, while most of
the others carry conviction.

Nobody can dream that it 1s humanly
possible to write a work like this which is
not open to much criticism. The writer
must have & weak side, and Dr. Willlams
shows his, the more exact is the branch of
sclence with which he deals. This is unfor-
tunate, for that is just where mastery
would be most desirable. For example, Dr.
‘Willlams plainly shows his aversion to the
idea of action at a distance, to which he
has noAloubt been encouraged by Kelvin and
his followers. Now .there are just three
reasons which render the opinion of those’
physicists a tenable one. The fiyst is pure-
ly logleal: it is tgxat as long as'we are

. forced to admit an’ all-pervading ether, we
have no need of any action’at a distance,.
nor; indeed, of any other matter at all, and
ell our notions of rigid mechanics can be
.replaced, or be regarded as replacgable, by
an amplified hydrodynamics. The second
reason appeals to the lessons of the history
of science. Because Faraday had no mathe-
matical training, and was consequently un-
able to think clearly about action at a dis-
tance, he was led to develop another way
of thinking about the forces of electriclty
which not only is extremely attractive to a
mathematical mind, but also gave rise to
Maxwell's theory of eléctriclty, and thence
to all the conceptlbns of Hertz (with
the Marconi telegraph to testify to their
‘value), and to the vortical theory of matter,
with the applications that J. J. Thompson
18 making of it. The third reason is more
positive, although even this is not conclu-
slve: it is that the properties of elastic sol-
ids cannot be ted for by attractions
. and repulsiox:? betweéen palrs of particles.
“ But Dr. Willidms does not touch upon any
of these things as causes of the opinfon he
seems to espouse. He does not tell us that
action at a distance was universally accept-
ed by all whose oplnjons were of any ac-
.‘count through the first half of the century,
nor how the contrary bellef has gradually
become respectable. He leaves the reader
to imagine, as the popular reader will be
sure to do, that the objectlon to actlon at'a
distance i8 no more than might have weight
.with a philosopher of Newton's century—
its inconceivability. Now there can be no
manner of doubt, in the mind of a psycholo-
gist, that this “Inconceivability” of action
at a distance is due to the clrcumstance
that the great mass of every-day experience
in regard to the Tommunication of forces
15 of one solid body pushing another. Yet,
" whatever theory we may entertaln about
action at a distance, it 18 an indisputable
fact that in such ordinary experience there
-18 teally no contact at all between the atoms
of the different solids. For it two pleces
of iron or glass are brought into s.iual
contact, .they will stick together so that
they can only be torn apart. In short, the
yooncelvabliity of actlon at a distaucy

nd green lights making yellow, etc. An
inconcelvabllity which does not prevent an
hypothesis from being perfectly exact: and
consistent is no good reason for rejecting
it. Al'though Dr. Williams is so averse to
the admission of action at a distance, he
seems almost equally 56~ the only possi-
ble escape from it, that of the ether. He
even suggests that empty space may fulfil
its fanctions. He do ot point out that
it é:t, during the x minutes after it
leaved the sun before it impinges on the
earth, is in empty space, the doctrine of the
conservation of enorgy is false.

Pagsing from physical conceptions to his
statement about the state of opinion among
physiclsts, we also find inaccuracies which,
though perhaps of no particular im-
portance in so very popular a history, never-

theless show that exact sclence .is not the

author's element. Certainly, there is no
more important page of the history of phy-
sics than that which relates to the devel-
opment of ideas concerning heat, energy, and
gases from' 1824 to 1875. But we do not
find that the account here given of this
movembnt of thought is all that might be
desired: * The author asserts that Sadi-Car-
not, in 1824, explicitly stated that a definite
quantity of heat could be transformed jnto a
definite quantityof work. But, onthecontrary,
though it is said that Carnot’'s posthumous
papers show that he subsequently entertain-
ed this idea, yet in his celebrated book his
doctrine is that heat is a fluid, that its
quantity remains unchanged, and that {t
does work in falling from a higher to a low-
er temperature just as water does in pass-
ing from a higher to a lower level. No-
thing is said in this "“Story” about the sec-
ond law of thermodynamics. The reader
will get the idea that, Joule's results being
'admltted, or,we may even say Rumford's,
there was no further difficulty with the the-
ory of the steam-engine; and no adequate
recognition is given to the work of Clau-
sius. In regard to the kinetical theory of
gases, the names of Krinig, Boltzmann, Van
der Waals do not appear. Regnault, Ama-
gat, Willard Gibbs are never mentioned.

In chemistry, we find such assertions as
that hydrogen being univalent "while oxy-
gen Is bivalent, “‘makes it plain thatwemust
expect o find no more than three compounds
of those elements.” It dld not make the
matter plain to those who held to the strict
univalénce of chiorine; and Dr. Williams
says nothing about variable valencies, but
rather implies their fixity. The history of
opinfon concerning Mendeléef's law is inex-
cusably inaccurate after the admirable his-
tory of the matter by Venable, The Impor-
tance of Newland’s octaves is much exag-
ge}'ﬁted, since ideas upon the subject, about
asg nearly correct as his, were generally rife
among advanced chemical .thinkers of that
day. Such comments might be continued
to great length. It must suffice to say
briefiy that the chapter on psychology, al-
though possessed of some merit, is less good
than the others. ’

The 8tory of the "Chinese Orisis. By Alexis
" Krausge. Cassell & Co. ’

In this handy volume of 200 pages we
have a spirited narrative in brief of China

and her modern experiences, together with

the stock picture of the Chinaman as paint.-

ed by the average Occidental. The writer
evidently has knowledge at first hand of
much of what he has written, and probably
no other bgok glves a more vivid and accu-
rate account of events in China during. this
past year. He pictures in lively style the
universal habit of ‘‘squeezing,” -which means
theft and - corruption, It pervades every
class, from the vlcero,y to the boy who car-
ries your letters to the post-office, destroy-
ing one or two 80 as to save from the money
glven to buy stamps. Like a true Briton,
Mr. Krausse believes in opium for the Chi-

nese, declaring (p. 13) that “in the case of

the overwhelming majority no ill effects are
produced.”He is a stalwart for trade and
British mteresis, and beloves In thoroughly
~humbling the Chincse. He would abandon
the vacillating policy of the past three years,
and “revert to the manly method by which
we asserted our dominion in the Far last.”

The author shows clearly the part which
the vui‘l,pué predatory nations have played
in the dismemberment of China, as already
ac plished. Great Britain has nearly 6,000
8 jeg}k in China, shipping in the treaty
portsamounting to.*‘upwards of 25,000 tons,”
(sfe, p. 147), in reality over eight mlllfons

or about sixty per cent., while her com-’

merce in 1899 reached a total of $200,-
000,000, Yet the amount of Chinese
territory owned by Great Britain is under
560 square miles. Russia, on the contrary,
has in Ching, including those in her colonies
at Newchang and Port Arthur, but 1,600 sub-
jects and no shipping worth speaking of, but
has selzed 888,830 square miles of territory
which, with Mantchuria, practically hers,
will amount to over 1,200,000 square miles.
France, whose commercial interests in China
are the smallest of any firSt-class Power's,
has robbed China of an area of 315,250 square
miles. It is hard for the Chinaman to un-
derstand the weal‘t.h and resources of Great
Britain. Notwithstanding that 60 per cent.
of the total foreign trade is British, Eng-
land's effective lufkuence Is as nothing com-
pared with that of Russia The author
traces the failure of diplomacy to the fact
that no European has yet learned the work-
ings of the Chinese mind. He believes that
with such a people no ordinary measures will
serve.

The various wars which China has suffer-
ed “bave failed cither to inculcate respect
for the superior power of other nations, or
to moderate- the intcnse self-complacency
which 1s lnherent in the Celestial character.”
Yet the impression one gets as he reads this
book Is that, from the standard of absolute
morals, the Occidental man must seem to the
Chinaman as abnormal, as proud, as subtle,
and as malignant as the Westerner {8 sure
the Chinaman is. Surely, it there is ever
to be a union or reconciliation of the Orient
and the Occident, it must be not only by
moral betterment, but by mutual moral
betterment. The Chinaman of Mr., Krausss,
and of so many other writers whose God Is
“trade” or “interests”—British or otherwlse
—Iis8 largely the phantasm of myth or dis-
torted vision. Nor shall we ever be able to

see clearly until we get the beam out of our |

own eye. Actual experience shows that the
Chinaman, when treated as a human being,
responds to such treatment very much as

humanity all over the world does, though it

18 also trué that this response is the more
prompt and thorough according as the light
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Anthropology,

DANIEL GARRISON LRINTON.

Tue Memorial meeting -in honor of the
late Dr. Daniel Garrison Drinton was held
at the hall of thet Historieul Society of
Pennsylvania on the eve cuing of the 16th of
January, under the auspices of the Amer-
ican I’lnlo%()p.x.(.il Society, Dy twenty-six

learned svcieties. The socicties r cpreseuted
at the meeting were :

Academy of Natural Sciences of Phik wlelphia.

American Antiguarian Society.

American Association for the Advancement of Nei-
ence.

American Folk Lore Society.

Awmerican Museum of Nutural History.

American Oriental Society,

American Philosophical Society.

Anthropological Society of W, ashington, D. C.

" Bureau of American Ethnalogy.

Chester County Historieal Suciety.

Field Columbian Museum,

Geograplical ;'S.n‘)ci«.'ry of }’hiladel‘phin.

Historical Society of P'ennsylvania.

Jefferson Medical College.

Loyal Legion.
- Moderu Languagse Association of America,

New Jersey Historical Society.

Numismatic and Antiquarian Socicty of Philadel-

. N hi
. 1A,
w;uu/ Notes 1— Ph

Oriental Club of Philadelphia.
Peabody Academy of Science.
‘Peabody Museum of American Archieology and

Ethnology. *

Smithsonian Institution.

Uuifed States National Museum.

University of Penunsylvania,

Wyoming Historieal and Geological Society.
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Survey, stated that a fluviatile origin for the BIOLOGICAL BOCIETY OF WARHINGTON,
tertiary beds of the west was not considered,
because their lacustrine nature was indicated
by physiographic evidence. ,
My, Whitman Cross cited Blanford's descrip-
tion, published iu 1879, of the Gondwhna beds
in India, and pointed out that the conclusion,
then announced, as to the probuble origin of
these and other beds in Todin had probably been
overlooked by eeologists quite generally.  The
swne eriteria applied 10 the tertiary  and
mesozoie beds of the Rocky Mountain region
would lead to  the concluzion that many of
them were of flu viatile origin, - Mr. Cross, how-
ever, questioned the value of the critbria em-
ployed by Blanford, Penck and Davis, and
would give mostweight at prescent to the ex-
tent and distribution of the formuations in
question, and  their relation to  continental
areas. -
AMr. Bailey Willis remarked that he had been
in the hubit of reasoning back from conglom-

THE 319th meeting was held on Saturday
evening, February 24th.  W. A. Orton spoke
of ‘The Sap Flow of the Maple in Spring,” de-
seribing a series of experiments undertaken
with a view of ascertaining the cause of the
the phenomenon. The results showed that it was
due to plant physics rather than plant physi-
ology, and had a direct relation to temperature,
the =ap being expelled by the expansion, caused
by warmth, of the gas contained in the wood
cells. 2. B. Waite described “The Peach
Orchards of Michigan,” stating that they were
located on the eastern shore of Lake Michigan,
thig body of water having the effect of mitigat-
ing the temperature of the region.  Most of the
farms, the speaker stated, were comparutively
small, runuing from fifty to eighty acres in
size, but "owing to the methods of cultivation
they vielded a good proftt. Various methods
of cultivation were discuszed and the speaker
touched briefly upon the discase of the peach
crates in order to reconstruct former physio- known as ‘little peach.” Both papers wero

graphic conditions.  Thus the conglomerate of illustrated by lantern slides

the Puget Sound Dysing covering perhaps 10,- F. A. Livcas,
000 =quare miles, was formed by glacial streams it
in Pleistocene time.  The Pliocene conglom-
erates of California are delta lh*po:its and are
wsociated with uplift.  The .Focene conglom- INFINITESIMALS.

erate of Washin gton State was laid down at the To rue Eprronor fciexce: Will you kindly
foot of steep bludls of granite.  The Pottsville  accord me space for afew remarks ubout Infinity
conglomerite, composed almost wholly of re- and Continuity which T seem ealled upon to
kuluxl Giartz .1'111 \\ul(l\ _dhlnbnterl ean e, onake. by several notes to.Professor. Royee's
cd u.)l) from a coastal plain where  Supplementary Fesay in his strong work ¢ The
it had been concentrated by marine action, and  World and the Todividual ™ [ must confess that
thenee distributed by anarine or fluviatile cur- T am hardly prepared to discuss the subject as I
rents, :

DINCUSSION AND CORRESPONDINCE.,

Leen deriy

ought to be, since I have never had an oppor-
Mr. G. F. Beceker pointed out that a lakejwas  tunity sufliciently to examine the two small
often only an expunded river-and suggested  hooks by Dedekind, nor two memoirs by Can-
that a more useul distinetion than that hetween tor, that have appeared since those contained
Lacustrine aud tuviatile deposits, would be one  in the sccond volume of the Acta Mathemalica,
between materials uid down in rapidly moving 1 cannot even refer to Sebroder’s Logie.

and in comparatively still water. Deposits laid 1. There has been some question whether

down by streain s have their particles imbrieated Dredekine's detinition of an infinite collection

inone dominant divection.  Beach deposits are  or that which results from negativing  my

,cqm(m\h]\ ImBricated and their pebbles are  definition of a finite colleciion is the best. It

asymmetrie, ) seems to me that two definitions of the same
F. I, Raxsoug, conception, not subject to any conditions, as a

Davip Wik, fignre in space, for example, is subject to geo-

Seereturies. metrieal conditions, must be substantially the
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Survey, stated that a fluviatile origin for the
tertiary beds of the west was not considered,
because their lacustrine nature was indicated
by physiographic evidence. ‘

Mr. WhitmanCross cited Blanford’s descrip-
tion, published in 1879, of the Gondwh4na beds
in India, and pointed out that the conclusion,
then announced, as to the probable origin of
these and other beds in India had probably been
overlooked by geologists quite generally. The
same criteria applied to the tertiary and
mesozoic beds of the Rocky Mountain region
would lead to the conclusion that many of
them were of fluviatile origin. Mr. Cross, how-
ever, questioned the value of the criteria em-
ployed by Blanford, Penck and Davis, and
would give most weight at present to the ex-
tent and distribution of the formations in
question, and their relation to continental
areas.

Mr. Bailey Willis remarked that he had been
in the habit of reasoning back from conglom-
erates in order to reconstruct former physio-
graphic conditions. Thus the conglomerate of
the Puget Sound Basin, covering perhaps 10,-
000 square miles, was formed by glacial streams
in Pleistocene time. The Pliocene conglom-
erates of California are delta deposits and are
associated with uplift. The.Eocene conglom-
erate of Washington State was laid down at the
foot of steep bluffs of granite. The Pottsville
conglomerate, composed almost wholly of re-
sidual quartz and widely distributed, can have
been derived only from a coastal plain where
it had been concentrated by marine action, and
thence distributed by marine or fluviatile cur-
rents.

Mr. G. F. Becker pointed out that a lake was
often only an expanded river and suggested
that a more useful distinction than that between
lacustrine and fluviatile deposits, would be one
between materials laid down in rapidly moving
and in comparatively still water. Deposits laid
down by streams have their particles imbricated
in one dominant direction. Beach deposits are
capriciously imbricated and their pebbles are
asymmetrie.

F. L. RANSOME,
DAvip WHITE,
Secretaries.
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THE 319th meeting was held on Saturday
evening, February 24th. W. A. Orton spoke
of ‘The Sap Flow of the Maple in Spring,’ de-
scribing a series of experiments undertaken
with a view of ascertaining the cause of the
the phenomenon.  The results showed that it was
due to plant physics rather than plant physi-
ology, and had a direct relation to temperature,

_the sap being expelled by the expansion, caused

by warmth, of the gas contained in the wood
cells. M. B. Waite described ¢The Peach
Orchards of Michigan,’ stating that they were
located on the eastern shore of Lake Michigan,
this body of water having the effect of mitigat-
ing the temperature of the region. Most of the
farms, the speaker stated, were comparatively
small, running from fifty to eighty acres in
size, but owing to the methods of cultivation
they yielded a good profit. Various methods
of cultivation were discussed and the speaker
touched briefly upon the disease of the peach
known as ‘little peach.” Both papers were

illustrated by lantern slides.
F. A. Lucas.

DISCUSSION AND CORRESPONDENCE.
INFINITESIMALS.

To TEE EDITOR OF SCIENCE: Will you kindly
accord me space for a few remarks about Infinity
and Continuity which I seem called upon to
make by several notes to Professor Royce's
Supplementary Essay in his strong work ¢ The
World and the Individual’? I must confess that
I am hardly prepared to discuss the subject as I
ought to be, since I have never had an oppor-
tunity sufficiently to examine the two small
books by Dedekind, nor two memoirs by Can-
tor, that have appeared since those contained
in the second volume of the Acta Mathematica.
I cannot even refer to Schroder’s Logie.

1. There has been some question whether
Dedekind’s definition of an infinite collection
or that which results from negativing my
definition of a finite collection is the best. It
seems to me that two definitions of the same
conception, not subject to any conditions, as a

" figure in space, for example, is subject to geo-

metrical conditions, must be substantially the
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same. I pointed out (4dm. Journ. Math. IV. 86,
but whether T first made the suggestion or not I
do not know) that a finite collection differs from
an infinite collection in nothing else than that
the syllogism of transposed quality is appli-
cable to it (and by the consequences of this
logical property). For that reason, the char-
acter of being finite seemed to me a positive ex-
tra determination which an infinite collection
does not possess. Dr. Dedekind defines an in-
finite collection as one of which every echter
Theil is similar to the whole collection. It ob-
viously would not do to say a part, simply, for
every collection, even if it be infinite, is com-
posed of individuals ; and these individuals are
parts of it, differing from the whole in being
indivisible. Now I do not believe that it is pos-
sible to define an eckier Theil without substan-
tially coming to my definition. But, however
that may be, Dedekind’s definition is not of the
kind of which I was in search. I sought to de-
fine a finite collection in logical terms. But a
‘part,’ in its mathematical, or collective, sense,
is not a logical term, and itself requires defini-
tion.

2. Professor Royce remarks that my opinion
that differentials may quite logically be con-
sidered as true infinitesimals, if we like, is
shared by no mathematician ¢ outside of Italy.’
As a logician, I am more comforted by cor-

roboration in the clear mental atmosphere of

Italy than I could be by any seconding from a
tobacco-clouded and bemused land (if any such
there be) where no philosophical eccentricity
misses its champion, but where sane logic has
not found favor. Meantime, I beg leave briefly
to submit certain reasons for my opinion.

In the first place, I proved in January, 1897,
in an article in the Monist (VIL. 215), that the
multitude of possible collections of members of
any given collection whatever is greater than the
multitude of the latter collection itself. That
demonstration is so simple, that, with your per-
mission, I will here repeat it. If there be any
collection as great as the multitude of possible
collections of its members, let the members of one
such collection be called the 4’s. Then, by Can-
tor’s definition of the relation of multitude, there
must be some possible relation, r, such that
every possible collection of A’s is r to some 4,

SCIENCE,
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while no two possible collections of A’s are 7 to
the same 4. But now I will define a certain
possible collection of 4’s, which I will call the
collection of B’s, as follows : Whatever 4 there
may be that is not included in any collection
of A’s that is r to it, shall be included in the
collection of B’s, and whatever 4 there may be
that is inclnded in a collection of A’s that is r
to it, shall not be included in the collection of
B's. If thereisany A4 to which no collection of
A’s stands in the relation », I do not care
whether it is included among the B’s or not.
Now Isay the collection of B’s is not in the re-
lation r toany 4. For every A4 is either an 4 to
which no collection of 4’s stands in the relation
r, or it is included in a collection of 4’s that is
7 to it, or it is excluded from every collection of
A’s that is r to it. Now the collection of B’s,
being a collection of A’s, is not  to any 4 to
which no collection of A’s is ; and it is not »
to any 4 that is included in a collection of 4’s
that is 7 to it, since only one collection of A's is r
to the same 4, so that were that the case the 4
in question would be a B, contrary to the defini-
tion which makes the collection of B’s exclude
every 4 included in a collection that is r to it ;
and finally, the collection of B’s is not r to any
4 not included in any collection of A’s that is
to it, since by definition every such 4 is a B, so
that, if the collection of B’s were r to that 4,
that 4 would be included in a collection of A’s
that was r to it. It is thus absurd to say that
the collection of B’sis r to any 4 ; and thus
there is always a possible collection of 4’s not r
to any 4 ; in other words, the multitude of pos-
sible collections of 4’s is greater than the mul-
titude of the A’s themselves. That is, every
multitude is less than a multitude ; or, there is
no maximum multitude.

"In the second place I postulate thab it is an
admissible hypothesis that there may be a some-
thing, which we will call a line, having the fol-
lowing properties: 1st, points may be deter-
mined in a certain relation to it, which relation

.we will designate as that of ‘lying on’ that

line; 2d, four different points being so deter-
mined, each of them is separated from one of
the others by the remaining two ; 3d, any three
points, 4, B, C, being taken on the line, any
multitude whatever of points can be deter-
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mined upon it so that every one of them is
separated from 4 by B and C.

In the third place, the possible points so deter-
minable on that line cannot be distinguished
from cne another by being put into one-to-one
correspondence with any system of ‘assignable
quantities.” For such assignable quantities
form a collection whose multitude is exceeded
by that of another collection, namely, the col-
lection of all possible collections of those as-
signable guantities.” But points are, by our
postulate, determinable on the line in excess of
that or of any other multitude. Now, those
who say that two different points on a line
must be at a finite distance from one another,
virtually assert that the points are distinguish-
able by corresponding (in a one-to-one corre-
spondence) to different individuals of a system
of ‘assignable quantities.” This system is a col-
lection of individual quantities of very moder-
ate multitude, being no more than the multi-
tude of all possible collections of integral
numbers. For by those ‘assignable quantities’
are meant those toward which the values of
fractions can indefinitely approximate. Accord-
ing to my postulate, which involves no contra-
* diction, a line may be so conceived that its
points are not so distinguishable and conse-
quently can be at infinitesimal distances.

Since, according to this coneéption, any mul-
titude of points whatever are determinable on
the line (not, of course, by us, but of their

own nature), and since there is no maximum
' multitude, it follows that the points cannot be
regarded as constituent parts of the line, exist-
ing on it by virtue of the line’s existence. TFor
if they were so, they would form a collection ;
and there would be a multitude greater than
that of the points determinable on a line. We
must, therefore, conceive that there are only
so many pointson the line as have been marked,
or otherwise determined, upon it. Those do
form a collection ; but ever a greater collection
remains determinable upon the line. 4l the

determinable points cannot form a collection,-

since, by the postulate, if they did, the multi-
tude of that collection would not be less than
another multitude. The explanation of their
not forming a collection is that all the deter-
minable points are not individuals, distinet,

SCIENCE,

[N.S. VoL. XI. No.272.

each from all the rest. For individuals can
only be distinct from one another in three ways:
First, by acts of reaction, immediate or mediate,
upon one another; second, by having per se
different qualities ; and third, by being in one-
to-one correspondence to individuals that are
distinct from one another in one of the first
two ways. Now the points on a line not yet
actually determined are mere potentialities,
and, as such, cannot react upon one another
actually ; and, per se, they are all exactly
alike ; and they cannot be in one-to-one corre-
spondence to any collection, since the multitude
of that collection would require to be a maxi-
mum multitude. Consequently, all the possible
points are not distinct from one another ; al-
though any possible multitude of points, once
determined, become so distinct by the act of
determination. It may be asked, ‘“If the
totality of the points determinable on a line
does not constitute a collection, what shall we
call it??’ The answer is plain : the possibility
of determining more than any given multitude
of points, or, in other words, the fact that there
is room for any multitude at every part of the
line, makes it continuous. Every pointactually
marked upon it breaks its continuity, in one
sense.

Not only is this view admissible without any
violation of logic, but I find—though I cannot
ask the space to explain this here—that it forms
a basis for the differential calculus preferable,
perhaps, at any rate, quite as 'clear, as the
doctrine of limits. But this is not all. The
subject of topical geometry has remained in a
backward state because, as T apprehend, nobody
has found a way of reasoning about it with
demonstrative rigor. But the above conception
of a line leads to a definition of continuity very
similar to that of Kant. Although Kant con-
fuses continuity with infinite divisibility, yet it
is noticeable that he always defines a continnum
as that of which every part (not every echter
Theil) has itself parts. This is a very different
thing from infinite divisibility, since it implies
that the continuum is not composed of points,
as, for example, the system of rational frac-
tions, though infinitely divisible, is composed
of the individual fractions. If we define a
continuum as that every part of which can be
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divided into any multitude of parts whatsoever
—or if we replace this by an equivalent defini-
tion in purely logical terms—we find it lends
itself at once to mathematical demonstrations,
and enables us to work with ease in topical
geometry.

3. Professor Royce wants to know how I
could, in a passage which he cites, attribute to
Cantor the above opinion about infinitesimals.
My intention in that passage was simply to
acknowledge myself, in a general way, to
be no more than a follower of Cantor in

‘regard to infinity, not to make him responsible

for any particular opinion of my own. How-
ever, Cantor proposed, if I remember rightly,
so far to modify the kinetical theory of gases
as to make the multitude of ordinary atoms
equal to that of the integral numbers, and that of
the atoms of ether equal to the multitude of
possible collections of such numbers. Now,
since it is essential to that theory that encounters
shall ‘take place, and that promiscuously, it
would seem to follow that each atom has, in
the random distribution, certain next neighbors,
so that if there are an infinite multitude in a
finite space, the infinitesimals must be actual
real distances, and not the mere mathematical
conceptions, like ¥ —1, which isall that I con-
tend for. C. S. PEIRCE.
MiLFORD, PA.; Feb. 18, 1900.

CURRENT NOTES ON PHYSIOGREAPHY.
DEFLECTION OF RIVERS BY SAND-REEFS.

AN article on ¢ The effect of sea barriers upon
ultimate drainage’ by J. F. Newsom (Journ.
Geol., vii, 445-451), describes several ex-
amples of rivers whose discharge is deflected
to the right or left by the formation of an off-
shore sand-reef in front of their mouths, and
suggests that such deflection may explain the
course of rivers that now flow parallel to pre-

existent coast lines ; for example, the Delaware

below Bordentown, N. J.

This suggestion is evidently valid as a possi-
bility, but it is not accompanied by tests that
sufficiently distinguish deflections thus caused
from deflections that arise from the spontaneous
adjustment of streams to the weak strata that
underlie the cuesta-makers of coastal plains

having longitudinal relief. The lower Dela-
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ware cannot be a normal example of the latter
class, because as the master river of its region
it is the very one that should not be deflected
by adjustment; on the other hand, it may
truly fall under the former class because its
deflection is in the sense of the dominant sand-
drift along our Atlantic Coast. Examples of
sand-reef deflections ought to follow the strike
of strong or weak rocks, indifferently ; while
normal deflections by adjustment can only fol-
low belts of weak rocks.

DEVELOPMENT OF THE SEVERN.

THE systematic development of rivers seldom
finds better illustration than in the interaction
of the ¢ waxing Severn and the waning Thames,’
concerﬁing which a number of new details and
suggestions are given by S. 8. Buckman (Nat.
Science, xiv, 1899, 273-289). The growth of
the Severn by leadward erosion along the
weaker strata that underlie the firmer o6lites of
the Cotteswold hills is advocated on good evi-

dence, and a restoration of the original conse--

quent headwaters that have now been diverted
from the Thames system is attempted. The
growth of obsequent branches of the subse-
quent Severn on the line of the beheaded con-
sequent branches of the Thames is well pre-
sented as the reason for the peculiar un-
symmetrical arrangement of the Severn tribu-
taries in the neighborhood of Gloucester. The
Frome, a branch of the Severn, is shown to
have captured several of the westernmost
headwaters of the Thames in the Cottes-
wold hills between Chalford and Edgeworth.
The progressive diminution of the Coln, a
branch of the Thames, by the successive diver-

. sion to the Severn of the two large branches

that once came from Wales is offered in explana-
tion of the very curious features of the present
Coln valley in the upland east of Cheltenham:
a valley of large-curve meanders is taken as the
work of the original river; a narrower valley
of small meanders, cut in the floor of the larger
valley, is the work of the river after one of its
upper branches was captured by the Severn;
the wriggling course of the present stream on
the floor of these smaller meanders is due to
the further loss of volume after the second
upper branch was captured.



