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TTTithin the last thirty years the name of 

Lobacllevsky has become widely known as 
that  of one of tlic earliest discoverers in t,lie 
field of. non-Encliclean geometry, a subject 
wllicll has not only rerolutionizecl geomet- 
~ i c a lscience, but has attracted the attention 
of pllysicists, psychologists and pllilos-
ophers. 

Professor TTasiliev's life of Lobachevsky, 
whicli we welcome here in an English trans- 
lation, is ~vithont question the best ancl 
most ant,llentic source of information on 
this original matllematical t'liinker who 
spent his wllole life in a remote Russian 
town, almost on the confines of civilization, 
ancl ~vhose ~vork  began to be appreciated by 
tllc ~cient~ific ~vorlcl only after his death 
(1856). What  lencls a peculiar intercst to 
the story of t,his unerentful life is its in- 
timate association with tlie growth of the 
University of Iiazhn. Lobacllevsky entered 
this university as a stuclent soon after its 
founclation, became, immecliately after 
graduation, an instructor, ancl tlien a pro- 
fessor in it, wasiits president for nineteen 
years cluring its formative period, and con- 
tributed largely to its rise and progress 
througll his administrative ability and nn- 
tiring energy, This man, who is known 
abroad as an original investigator in one of 
t,llc moet nbsta-use branclles of matlicn~atics, 

Inen in inany respects as a progressive and 
public-spirited citizen, delivering populal. 
lectures on scientific subjects, conducting 
evening classcs in elementary science for 
workingmen, taking a most active part in 
tlie work of tlie Kazhn Economic and Agri- 
cultuml Society, and so on. 

I t  is clue to these facts that the centcn- 
nial celebration held by the Physico-Jlatlle- 
matical Society of the University of Kazhn, 
in 1803, in comnlemorntion of his birth, 
was participated in not only by profcssioiial 
mathematicians, but also by the wliole uni- 
versity ancl the citizens of Kazhn. I t  is for 
this occasion that Professor Vasiliev pre- 
pared his biography. 

The celebration began ~vitli religious ser- 
vices in the University chapel, on Loba-
cllerskyls one hundredth birthday, Kovem- 
ber 3 (or, according to tlie old calendar still 
used in Russia, October 22); at  noon tllc 
University Scnatc asseinblecl in solemn ses- 
sion, the foreign delegates were greeted by 
the president of the university, letters and 
telegrams of congratulation were reacl, and 
several addresses were made commemora- 
ting the life and wol.k of tllc great Russian 
geometer. On the next day the Pliysico- 
~Iatliematical Society held a public session 
for tlie reading of various papers on sub- 
jects connected with non-Euclidean geome- 
try. On the 5th of November the Munici- 
pal Council of the city of Kazhn declicated 
with appropriate ceremonies a men~orial 
tablet, inserted in the front x~~all  of tllc 
lionsc in nrllicli Lobachevsky liacl livecl. 
Another meeting oi' the Pllysico-Mathemati- 
cal Society brought tllc celebration to a 
close. A snm of sereral thousand rubles 
liacl been collected in tlie course of the year 
for the purpose of founding a Lobacllevsky 
medal or prize to be awardecl annually, and 
of erecting a bust of Lobacllevsky a t  Ka- 
zhn, in the pnblic square that bears his 
name. 

I t  is well that this late jnstice should be endeared himself, moreover, to his t o ~ ~ ~ ~ s -  



8CIEA7CE. 


done to tlie memory of a mail who during liis 
.lifetime never received any public recogni- 
tion for liis scientific work. At the present 
time no competent mathematician cloubts 
tllc value of Lobaclievsky's investigations 
in non-Euclidean geometry. For those not 
familiar with modern matllematical tliouglit 
i t  is, however, clifficult, if not impossible, to 
fnlly appreciate tlie true value of tliis sub- 
ject; they are inclined to attribute undue 
importance to its possible bearings on non- 
matliematical questions and to neglect and 
underrate \vliat is most valuable. 

Tlie starting point for Lobachevsky's re-
searclies, as for those of all tlle earlier 
writers on non-Euclidean geometry (Sac- 
cheri, Lambert, the two Bolyais), is given 

.by the tlieory of parallels in elementary 
plane geometry which is based by Euclid 
on liis fifth postulate (usually called liis 
"eleventh asiom "). This postulate refers 

-to two lines cut by a transversal, ancl states 
that  if tlle sum of the interior angles on 
,one sicle of tlie transversal be less than two 
riglit angles the lines \1ill meet on this 
side if sufficiently produced. Tlle numer- 
ous attempts tliat liare been made to make 
a theorem of this proposition, and to prove  
it, liaGe always remained as futile as the 
attempts to square the circle. Tliey hare  
only shown tliat i t  can be replaced by otlier 
postulates, sucli as that only one parallel 
can be drawl1 to a given line tllrougli a 
given point, or that tlie sum of the angles 
of a triangle is equal to two right angles, etc. 

Does i t  follow that these postulates ex-
press an absolute necessary t ru th?  Cer-
tainly not. For i t  can be shown-and 
this is just what Lobachcvsky did-that a 
perfectly consistent system of geometry can 
be constructed by rejecting Enclid's postu- 
late and its equivalents, and assuming, say, 
that more than one parallel can be drawn 
to a given line through a given point, or 
that the sum of the angles of a triangle is 
less than two right angles. 

The question of the cliaracter of tlie so- 
called geometrical axioms t'hus assumes an  
aspect very different from the one it hacl at  
the beginning of the present century, when 
they were coininonly regarded as necessary 
logical trutlis. It is, however, not for tlie 
mathematician to decide wlietlier ultimately 
these axioms ozprcss facts of observation 
unconsciously acquired ancl made familiar 
through tlie constant perception of an actu- 
ally existing space. For liim they represent 
mere assumptions selected for tlie purpose 
of defining llis space or liis methods of 
measuring this space. 

It mould, of coluse, be very important to 
.know wliicli of the clifferent spaces tliat tlie 
matliematician can thus define corresponds 
most closely to tlle facts of obserr a t'ion. 
But this question is difficult to decide; for 
while the ordinary Euclidean space appears 
in tliis respect to satisfy all demands, the 
non-Euclidean spaces do tlie same, a t  least, 
approximately mithin certain limits ; ancl 
all our observations give only approximate 
results and are confined within a narrow 
range of space. 

?TTliat the matliematician has gained 
tlirougli the gcncralization of non-Euclidean 
geometry is a broader horizon and a vastly 
extencled field ofresearch. The multifarious 
relations by ivliicli this new science is don- 
nected witli tlie various banclles of geometry 
are aclmirably set forth by Professor F. 
Klein, of Gottingen, in his T'orleszutgelt i iber 
nicht-Cuklidische Geojnetrie (1889-00). Tllese 
lectures also trace tlie historical development. 
of tlie subject since tlie times of Gauss. A 
few more recent iilrestigations were dis-
cnssccl by lliin in tlie Eznn,cton C o l l o q ~ i i w i ~  
(Kew York, Macmillan, 1894), in tlie Gth 
and 11th lectures. 

What Professor Vasiliev tells us about, 
Bartels, who in his earlier years hacl inti- 
mately associated wit11 ~ a u s s ;  ancl later, as  
the first professor of mathematics a t  the 
-University of KazAn, became the teacller 



and protecting friend of Lobachersky, con- 
firms the supposition that the first impulse 
t o  these studies mme to him, at  least indi- 
rectly, from Gauss. To the same source of 
inspiration must be traced the almost simul- 
taneous, but independent, researclies of 
the  Hungarian \JTolfgmg Bolyai and liis 
son Johann. Gauss himself never pnblishccl 
anything on tlie subject of non-Euclidean 
geometry ; but n7e knon7 from his letters to 
Schnmaclier that he had spent much thonglit 
on these questions, wliicli had occupied him 
from his earliest youth, and had arrived a t  
practically the same results as Lobacllevsky 
ancl the Bolyais. 

I n  the later development of non-Enclid- 
ean geometry and the closely related the- 
ory of n-dimensional spaces or manifolcl-
nesses n-e find among others tlie names of 
Grassmann, Rieiuann, Eelmholtz, Cayley, 
Klein, Lie ; and in these tlie uninitiated 
may find a sufficient guarantee for the value 
of the subject. 

I n  conclusion, a fen. nrorcls must be said 
of the present English translation. Tlie 
original lias been follonred so faitlif~~lly tliat 
anybody possessed of an aclequate knowl- 
eclge of the Russian language will nncler- 
stand the trarlslation very readily. Tlie 
reading of sue11 ~ulicliomatic Englisli is, 
hoivcver, exceedingly painful: TTTere i t  not 
for tlie direct statement on tho title-page, 
we should never have ascribed this tmnsla- 
tion to Professor Halsted, ~ ~ l i o s e  I'1'g orons 
command of tlie English language is well 
known. I t  seelns almost increclible tliat a 
person ~rhose native language is English 
should have written, or even passed in tlie 
proof, sncli sentences as these : (p. 3) "So 
i n  celebrating this clay to Lobacl~evsky, we 
must remember nritli gratitude liis teacli- 
ers." (ib.) "His destiny mas to be the 
teacher and. protector not only of Loba- 
ellevsky, but of the scientist of our century 
most influential on the development of 
mathematics, Gauss. (ib.) "The matlie- 

matical ability of the boy-genius amakenecl 
the attention of tllc science-hungry Bar- 
tels." (p. 4.) " . . . he receirecl the grade 
of 'Magister ' July 10, 1811, for extraordi- 
nary advance in mathematics and pllysics." 
(ib.) '( . . . the question of the lowering 
of the grade of a two-termed equation . . ." 

Tlle transliteration bf Russian names is 
faulty ancl inconsistent ; tlms we find Poucll- 
kin for Pushkin, Demiclef for Demidov, Ka- 
ramzen for Karamzin, Simenor for Simbnor, 
etc. It is inconceil-able why the name of tlie 
well-known astronomer Littrow slioulcl be 
persistently misspelled Lettrov. On p. 1, 
for 'November 9, 1807 ' read 'January 9, 
1807.' The statement in tlie preface, p. 
I-ii., that ( L  in 1500 Copernicus was enjoying 
the friendship of Regiomontanus and fulfill- 
ing with distinction the duties of a cliair of 
matliematics " is singularly incorrect. Re-
giomontanus died in 147G, ~ r h e n  Copernicus 
was tliree years of age ;and, although Rhae- 
ticus, in speaking of the residence at  Rome 
in 1500, refers to Copernicus as 'professor 
mathematum,' it is now, in the absence of 
any direct cviclence, generally acceptecl that 
tlie author of tlie De ~evolzitionibzts was never 
connected as teacher with any scientific in- 
stitution. ALEXANDER ZIWET. 

UXIVERSITTO F  ~\~ICFIIGAX.  

Labo~ato~yExercises in Botu?y, designed for 
tlie use of colleges and other scl~ools in 
whicli Botany is taught by laboratory 
metliocls, by Ensox S. BASTII~, Am. Pro-
fessor of hlateria illeclica and Botany and 
Director of tlie ~iicroscopical Laboratory 
in the Philadelphia College of Pharmacy. 
Philadelphia. 1895. $2.50. 
I n  a review of tliis volume i t  shoulcl be 

consiclered for whom it u7as written and 
from that standpoint an  estimate slionlcl be 
made whether the purpose lias been really 
accomplishecl. Being clesignecl for stndellts 
who are beginners, it leads them from the 
simple to the complex, ancl does it, we think, 


