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istic iml>lications as the orthogenesists claim 
to be from nco-vitalistic stigmata; that 
Socialists of the type 01 IIillquit are not 
anarchists and that a very pretty: fallacy 
underlies the assertion that in  the So-
cialistic state all incentive to invention will 
vanish; that one can scarcely be a t  the same 
time a neo-TCantian and a scientific ethicist. 
PfThat is further airned at  is to teach the scien- 
tific or engineering freshman ~vllom nature 
has elidowed with brains the ability to express 
his inductions or deductions in readable 
terms-to, well, let me suggest, write upon 
Mondclism after the ~helorical nzeihod of 
Pullnett, and not after that of -. The blank is 
not hard to fill. I f  scientists are ever to slay 
the religion which IIuxley lilrened to Bour- 
boilism, they must be capable of approaching 
the public with other explanations of abstruse 
inattcr than such nlatllernatical exposition as 
even Professor Batcsoll admits he " could not 
follow." 

And at  this point I verge on my final plea 
for the use by instructors of rhetoric of some 
such book ad Stceves and Ristine. TfTitli all 
hulnility and yet all firmness, I contend that 
the proper tracller of such courses is not the 
ordinary compositioo instructor, aided by 
casual, if expert, colleagues from the other 
schools, nor, above all, the man wit11 training 
narrowly limited to science, engineering, or 
law, but tlle rhetoric instructor who is wise 
enough to assign only such topics as he him- 
self has talten the trouble to master. Why not 
the arcicnt yoi~rig scientist? Beranse tlic very 
reason for rhetoricians adopting the new text 
is that thcy may train the scientists of the 
next generation to learn to use the language 
that seemed adequate to Darwin and Ruxley, 
Smith and Galton, T.ynclal1 and Faraday. I 
rather suspect that a certain professor of 
physics was not entirely alone when he so 
surprisingly corifessed in the preface to his 
well-known book that "he  trusted he had 
made no more errors than he had hoped for." 
There is, however, a further reason for the 
objection to turning such courses over to 
scientists. Scie~itists love theories and even 
hypotheses : witness the pleasing manner in 

which Eilner flayed Niigeli for approximating 
neo-vitalism-and then note how charmingly 
mystical is Eimer's own analysis of ortbo-
genetic forces. Tbc basic thing in these 
tllouaht courses is that there be no adherent to 
this school or that supervising tho course. 
For, wlienevrr the inere imparting of inforrnn- 
tion or speculation is allowed to take the place 
of the study of coherent arrangement of mate- 
rial and sl~arp criticism of independent 
thought, then the chief value of such courses 
is thoroughly vit,iatcd. And yet, if rhetoric 
iastrnctors do not awake, some tiinc or other 
scientists, engineers and lawyers will some-
how face the problcrn of theniselves instilling 
the principles of unity and coherence into 
their pronlising students. 
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wit11 an introduuctory note hy Josrlrr Roucr:, 
Professor of FIistory of Philosophy a t  ITar-
vard Univcrsity. Chicago, Thc Open Courc 
Publishing Gornpany. 1914. Pp. xvi +392. 
Among mathrn~aticians Enriques, -coho is 

professor of projective and drscriptive georn- 
etry in the Unversity of Bologna, has long 
been favorably known for his contributions to 
geometry, especially for hi.: admirable treatise 
on " 1Projeuctir.e Geometry " and for 11is pene-
trating essays on "The li'o~~ndations of Geom- 
etry.'? 111 the work heforc us the disting~ci~hed 
geometrician addresses a far  wider circle 0.f 

students and thinlters : not only mathemati- 
cians, but psychologists, logicians, philosophers, 
nstronomers, mechai~ic.ians, pliysici,its, chem- 
ists, biologists and others. For the discussion, 
which is as wide-ranging as the philosophic 
writings of IIeriri Poincar6 or as that of John 
Theodore i ierz in the first two volulnes of his 
"History of European Thought in the Nine- 
teenth Century," deals with fundamental ques- 
tions drawn froni every large department of 
niodern science. 

T l ~ eoriginal text, "Prohlemi dell8 Scienza," 
was published in 1906 and has since appeared 
in German arid French translations. Many a 
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student will feel grateful to the translator and 
the publisher who have made the worlr acces-
sible in good form to  those whose reading is 
necessarily confined to the English lan p a g e .  

The work is, in the best sense of the term, a 
philosophical worlc. Accordingly, one can not 
but wonder a little why the author did not 
choose to call i t  "Philosophy of Science " in-
stead of ('Problems of Science." Perhaps the 
decisive consideration was similar to that  
which led Messrs. Whitehead and Russell to 
entitle their great treatise "Principia Mathe- 
matica" instead of "Principles of Xathe-
matics": they feared the warmer title might 
attract many readers incompetent to under-
stand the work. Doubtless Professor Enriques 
desired his work to engage the attention of 
men of science, and he may have reflected thzt  
most of these gentlemen are rather repelled 
than attracted by titles in which the word phi- 
losophy occurs. I s  our author himself a mem- 
ber of this majority? His evident great care 
not to be fooled by words or to be lost in nebu- 
lous generalities seems to indicate that he is. 
Confirmatory indicia are to be found in some 
passages of the work. It is  essential " to  elim- 
inate all transcendental processes of definition 
and of reasoning," says Cesaro in the begin- 
ning of his lectures on the infinitesimal cal- 
culus. Enriques quotes those words of his 
fellow-countryman and heartily approves them 
.(p. 16) as designed to warn the student " to  
banish from his mind all metaphysical ideas " ! 
Again, p. 31: '(Metaphysics not only puts to- 
gether symbols without sense, but," and so on. 
Again, p. 208 :"And precisely to ignorance of 
this subject (modern geometry) are due those 
strange cotlclusions over which some pllilos- 
ophers are still toiling." Once more, p. 305: 
"Rut  even if these objections were not mani- 
fest, of what use is i t  to confute a philosopher? 
Scllopenhauer said nothing could be easier or 
more useless." Jus t  why the testimony of 
Sclnopenhauer is adduced is not quite evident 
unless it he on the principle that it takes a 
philosopher to catch a philosopher. One who 
has attended meetings of philosophic associa- 
tions and meetings of scientific associations 
can scarcely have failed to notice this very 

significant difference: a t  a meeting of scien- 
tific men, when a paper is presented, the au- 
thor's colleagues assume that  the author has 
probably made a contrjbuton of some value 
and that i t  is their privilege and duty to 
understand it and sooner or later to estimate 
i t ;  a t  a meeting of philosophers, when a paper 
is presented, the author's colleagues usually 
proceed a t  once to discuss i t  with the air of 
" of covrse the author's contentions are erro- 
neous and i t  is our privilege and pleasure to 
show that  they won't bear criticism." 

That Professor Enriques should not wish t o  
pose as a philosopher as distinguished from 
the character of man of science is indeed en- 
tirely understandable. Yet his work is a very 
important contribution to the philosophy, the 
methodology, the epistemology of science, and, 
whether or not he would own if;, he has shown 
himself to be a, philosopliic thinker of immense 
learning and of great power both critical and 
constructive. But what Bind of philosopher is 
Elc? To what school does lie belong? I s  he a 
realist or an idealist or a rat,ionalist or a prag- 
matist or an empiricist or a positisist or some 
other variety? The answer is that he  is a t  
once all arid none of these things. H e  is too 
big to belong to any of the schools. His  
thought goes crashing into and t.hrough all of 
them. and, when he has passed along, the scho- 
lastic architectures look much as if they had 
been struck by a discourse of HenTi PoincarB. 
One can not paste a label on Enriques and 
then inform people of his doctrine by pointing 
to the label. The only way to ascertain what 
his doctrine is is to read and ponder what he 
has said. But  who can read i t ?  Not,many 
know enough to read it all, but there are many 
qualified to read i t  in part, some this part, 
some that, some another. Even historians 
(whose province includes the whole activity of 
man and nature) might try i t ;  so might sociol- 
ogists, lawyers and men of letters. Should 
they fail to understand it-well, the conscious- 
ness of one's limitations i s  not always un-
wholesome, and if it become unbearable, one 
can take refuge in the soothing reflection t l ~ a t  
i t  was Loibnitz who was "the last of the uni- 
versals." 
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The author's aim is to contribute to the ad- 
vancement of epistemology. It is not, how- 
ever, epistemology in the TIcgelian sense. For  
Enriqnes, epistemology has for its object " to  
explain die pro~ess by which the most advanced 
science is built up." It is, he says, " of tlie 
firkt importance that epistrnlology should be 
conceived as an actual positive science"; a 
science in tlie making, he, of course, means, 
as is abundant13 evident. Tn a word, cpistern- 
ology is to be conceived as the science of 
liruowledge, ancl no one Irnows hetter than our 
author that to make a contribution to tlie sci- 
ence of knowledge demands knowledge of 
science. TTe wotild probably not deny that, as 
Thomas De Quincy so well said, every prob- 
lem of science ultimately roots in metapllysie. 
But  he is convinced that it is not therefore 
necessary or profitable to 1)e always burrowing 
lilre a m d c  in the black soil where the roots are 
hid. Bergson the book does not lmom, prob- 
ably because the Frenchman's splendid star had 
not get risen when the book was written. 
Doubtless he would agree with Bergson that 
aftel- the method of science has said all i t  can 
of a given object there remains in it an un- 
touched rcsidnunl-something of which i t  is 
possible and desirable to  gain that Bind of 
knowledge that one nlenns when, for example, 
one says of one's ielf :1 linom how to move my 
arm. Perllaps the Italian would agree with 
the Frencl~rnan that there is thus indicated a 
proper province and task for metaphysics, 
namely, the province and taslr of winning that 
rcsidnal kind of linowleclg~ through a kind of 
" intellectual sympathy " with the object, 
through a kind of fellow feeling with il. But 
the Italian's epistemology is a diffcreat sort. 
It is "positive" epistemology. It has " a  real 
object to explain." This object is the upbuild- 
ing of what we call scientific linowletlge and 
so i t  has " actual problems to solve." These 
"oug l~ t  not to depend upon the inconstant 
opinions of -philosophers " nor "upon the so-
cial interests that determine theso opinions." 
Epistemologj~ becomes "positive" only in so 
far  as it is established "independently of 
metaphysics." For Rnriques the supreme 

desideratum in  this enterprise is " systema-
tically to banish whatever pertains to the 
transcendental process of the reason." 

What is this dread process? I t  shows itseIf 
in many guises, rliost commonly, perhaps al- 
ways in last analysis, as a subtle assumption 
that an infinite series has in some way a final 
term, or, if not :I final term, a t  all events 
ail actual limit. I n  tliis may all sorts of 
absolutes, absolutc motion, a1)solute sub-
stance, absolute time, absolule morality, ancl 
so on, come to figwre in  our thinking. Bnch 
absolutes may have eniotional value and so 
constitutr " a problem for the psychologist" 
but as concepts for scientific use they are 
worse than nrortliless. We can not even show 
that an infinite jeqilrlnce has a limit by rrierely 
showing that i t  neither divcrgcs nor oscillates. 

One of tllc bcst sections of tllc intro(luctory 
chapter is that in wlivll is dicussed the ques- 
tion of " so-calleil insolul~lc problenls." I t  is 
contelided that " in a broad sense tllere are no 
insoluble problenrs." " There are only pro1)- 
lcms not yet suititbly statt~cl." Some one oughl 
to write a work on the l~istory of curiosity. 
Why have questions arisen in the order ill 
which they hare arisen instrad of solnc otlier 
order among an infinite variety of thinkable 
orders? Why 11avc questions seemerl to be 
ili~estions when they hare really not been qnex- 
tions? Our author's tl~csis rcxipccting insol- 
~ r h l < ~problems is well illustrated by him in 
cc,nnection ~v i th  an admirable, account of the 
famous so-called prubl ems of squaring the cir- 
cle, perpetual motion and alchemy. This 
chapter is mainly concerned, however, with the 
distinction between subjective and objective 
in scientific Irno-Lvledge. I t  is argued that both 
Icincls of elements enter into all scientific 
k~rowleclge, but as such knowlecfge advances 
the subjective con~ponent tendr to disappear 
ancl the objective comes to be more and more. 
I n  fact, the two elements " are not two i r r e ~  
dueible terms of linowledge, hut they are 
rather two aspects" of it. Tlie question is 
considered in reliltion to measurement and to 
scientific construction. This leads to a cri-
tique of positiviim in relation to metaphysics, 
to physics, to biology, to psychology, to history 
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and to sociology. The entire critique, in 
~ rh ich  the doctrine of Comte is carefully ap- 
praised, liinges on the proposition that, 
'' Strictly speaking, a theory can not be called 
positive, unless i t  consists purely of verifiable 
hypotheses." Those who hope that psycholog- 
ical problenls will ultimately receive physio- 
logical solutions are not encouraged. The 
same may be said of those who seek an ex-
clusively economic explanation of the facts of 
history. 

The second chapter (of nearly 50 pages), 
which deals with "facts and theories," opens 
with a discussion of dreams and reality. What 
is reality? What is its criterion! To make 
a genuine contribution to the literature of 
that hoary question is something of an 
achievement. Enriques has made such a con- 
tribution. The conclusion is that  " the true 
characteristic of reality is the corresponderlce 
of the sensations with the expectation." Real-
ity is thus defined as an invariant, a mathe- 
matical term that is gaining currency in vari- 
ous branches of natural science. '(There are 
certain fixed groupings, independent of us, 
among our actual or supposed volitions on the 
one hand, and the sensations produced by 
them on the other. These groupings corre-
spond to what we call the real." The real thus 
is " an  invariant in tho correspondence be-
tween aolition and sensafion." The definition 
involves a hypothetical element: i t  is presup- 
posed that actual sensations would recur if 
their conditions were reproduced; but such re- 
production is frequently impossible. This 
conception of reality is  examined in relation 
to the past, to psychology, to society, to biol- 
ogy, to physics, to astronomy and so on. 
What of hallucinations? The problem is 
frankly recognized but no pretense of a solu- 
tion is made. R valuable suggestion, however, 
is offered. It is that "the patients are unable 
to  doubt and so submit their false impressions 
to a critical proof directed by f7~e will." The 
object of an hallucination is  unreal because 
the subject's deception is real. How does 
knowledge pass from common facts to scien- 
tific facts? The answer is: by passing from 
the subjective or individual view to the objec- 

tive or social view, from the personal to the 
impersonal view. A common fact is  a Eact 
viewed in relation to the beholder; a scientific 
fact is a fact viewed in relation to surround- 
ing facts. " If I strike a copper plate with a 
hammer, the plate grows hot," is  a comlnon 
fact. "Bodies are heated by percussion " is a 
scientific fact. Thus the conception of scien- 
tific fact merges into that of law. What is 
the relation of hypothesis to scientific Imowl- 
edge or knowledge of reality? ('To make an 
hypothcsis signifies: (1) to expect or to fore- 
see given sensations under certain future con- 
ditions; (2) to arrange among the groups of 
actual or colitrollable sensations, an inter-
mediate grouping which shall serve to associ- 
ate them in a given order of prevision." This 
view of the function of hypothesis is elabo- 
rated very ir~structively in connection with 
such topics as the value of scientific lmowl- 
edge; lmowlecigc by means of concepts, em-
piricism and rationalism, the acquisition of 
kliowledge, scientific theories, the theory of 
gravitation, the electrostatic theory of Pois-
son, the theory of solutions and the economy 
and the psychological development of theories. 

This many-sided critique of the scientific 
rGle of hypothesis leads naturally to the ques- 
tion of the offices of induction and deductron 
in  epistemology, and the third chapter (7% 
pages) is accordingly devoted to problems of 
logic. To the oft-repeated stupid charge that 
formal reasoning can not lead to gain of 
knowledge, our author justly replies that such 
reasoning serves as an instrument of trans-
formation which, though i t  does not alter tbe 
conceptual data of knowledge, but leaves their 
truth or falsity to be shown by other means, 
yet establishes a connection whereby the truth 
or falsity of certain data implies the truth or 
falsity of other data. For example, formal 
logic nlay show that an hppothesis H implies 
a consequence C, and i t  often happens that we 
can test C directly and t h u ~  test I1 indirectly. 
The work of induction and deduction is team 
work. Science can not dispense with either of 
them. The importance of modern tlevelop-
ments in sym1)olic logic is recognized. f in  
exceedingly valuable discussion of the nature, 
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function and varieties of definition is given. 
Every college, and especially every university, 
ought to give a course of lectures on the sub- 
ject of definition. There is scarcely any other 
important scientific subject of universal inter- 
est respecting which educated people laow so 
little, but they are not awa1.F: of it. How does 
abstract logic get applied to reality and what 
are the limits of such application? This very 
difficult question is examined under many as- 
pects and in many concrete conilcctions : logical 
representation and the postulate of knowl-
edge, substaricc (matter and energy), cause, 
ad,ual value of logical principles, the value of 
logical principles, the objective reality of logic, 
tlie problem of verification, the verification 
of explicit hypotheses. the experience of a 
finite number of objects, experience of the con- 
tinuous, the postulate of continuity and tlic 
psychological representatioii of cause (why 
anti how), thc confirmation and verification of 
implicit hypotheses, the present crisis in po-
litical economy, the vicious circle in science 
2nd the physiological aspect of logic. 

There follows a chapter (59 pages) devoted 
tu geometry. Geometry is viewed, on tlie one 
hand, as a part of physics, and, on the other 
hand, as a purely abstract science. Tn the 
latter sense i t  is a prolongation of logic. Per-
haps the most striking thesis in a thorougl~ly 
up-to-date discussion, rich in snggestions and 
inqights, is found in that section which deals 
wit11 the parallel between the historical de-
velopnient and the psycho-genetic devclopment 
of the postulates of geometry. The thesis is: 
" T h e  three  groups o f  ideas t h a t  are connected 
zoifh t h e  concepts t h a t  serve as  a basis f o r  tlze 
lheory  o f  tile c o ~ z t i n u u m  (Ana7gsis s i t u s ) ,  o f  
melrica7, and  o f  projective geometry,  m a y  11e 
connected,  as  t o  the ir  psychological origin,  
with three  groups o f  sensations: w i t h  l k e  gen- 
eral tacti7e-muscular sensations, t o i t l ~  those  o f  
special touch,  and  wif7z, those o f  s ight ,  respec- 
tive7y." There be psychologists, and some edu- 
cators, who think mathematics is so detached 
from reality as to be an inferior iliscipline. 
We should be mueh interested if these gentle- 
men would favor us  with an expert opinion 
regarding that thesis of Professor Enriques. 

A chapter of 64 pages on niecharlics re-
garded as an extension of geometry is followed 
by a final chapter of 88 pages on physics in  
which the leading questioii concerns the extent 
in which physics may be regarrled as an ex-
tension of mechanics. An admirable review 
anti critique of the conceptions and principles 
of classical niechanics and classical physics in  
their relation to the ncw ,nore or less specula- 
tive ideas lead to the general conclusion: 
"Pl tgs ics ,  ins tead o f  a f f o rd ing  a more  precise 
verif ication o f  t h e  c7assic mecltanicts, leads 
ra ther  t o  a correction o f  t h e  la t ter  science, 
taliren, apriori  as  rigid." The wide range of the 
author's interest and t h o u ~ h t  is specially indi- 
cated by the closi~ig pages, which arc devoted 
to the mcc~haiiical hypothciis and the phenom- 
ena of life. The conclusion is that, " in the 
actual state of our knowledge, t he  mechanical 
h?/pothesis does not. appear t o  be incompai ib le  
wi th  the p l ~ e n o n w z a  o f  l i f ~ ,  b u t  it i s  uninzpor- 
/ a n t  f o r  f 7 ~ e  s t u d y  o f  f l w ~ e  phenomena." The 
student will find i t  instructive to conipare the 
conclusion and tlic temper of tlie related dis- 
cussion with the temper and eoliclusion in Dr. 
Crile's "A Mechanistic View of Psychology." 
publisl~ed ill SCIEKCE,August 29, 1913. Tii 
this coiniection one sllorild consider an article 
by Professor W. R. Smith, entitlcii, "Are No- 
tions Emotions? " published in the T u l a n e  
Craduales' J f ayuz ine  for January, 1914. A n  
even nlore significant deliverance by the last- 
named author dealing with the claims iind lirn- 
itations of the mechanical hypothesis is an 
article bearing thc title "I'ash or Pul l?"  pub- 
lished in tlie Jfolzist, January, 1913. 

I n  a reriew of moderate length it is not pos- 
sible to give an adequate atconnt of Enriqucs's 
book. We know of no other wor'li that gives 
so keen a sense of the unity of all branches of 
science. A final word as to its manner. The 
scction headings are too numerous, hrcaliing 
thc continuity of the reader's attention; and 
there arc some obscure sentences and para- 
graphs. 'I!hese arc exteimal faults and are 
trivial i n  relation to the inner excellencies of 
the work. 

C .  J. ICE~SER 


