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day when tlie adra~lce  of Arilerica~i geology 
seemed to clepend on state surveys is l)assing, 
and will soon l3ass amax. ?'hey did goocl 
skirmish-morli, and deserve to he reillernbered 
for lnally gifts to science ; hut the l~roblcms in 
scientific gt~ologv are now too large to be solved 
within the limits of n state. Scarce a state in 
this conntry has a question that, can be proper- 
ly consiclered fkom work (lone within its limits 
alone. I n  tile future tile state surveys c:~n find 
their best ylace, not in efforts to clcvelop geil- 
eral scientific problems, but ratlier-in econo~ilic 
questions. which can always be locnlizecl, and 
in the ~ o r l i  of bringing to t i i ~  notice of tile 
people whom they sen-e such matters of pure 
science as  may naturally concern them. Other 
forms of research woulcl better be left to the 
general government survej-s, or to tile rtndies 
of indepentlent geologists. 

I t  is now pretty well ascertained that our 
states :\re unvcilling to suppoi t permant~nt sci- 
entific establishments on suclr a scale as will 
enable tile111 to clo gooil scientific work, but 
they nil1 pa!- some one or tn-o nle~l to Beep n 
sllarp lool~ont for a n j  utilities tllai 111:ty he 
disco~lered. l~ortunntely nature so mingles 
the ' Ittile ' nnd the . dnlce,' that some good to 
science will c'ome out of this c:we for profit, 
which is to l)e in the fclture the tnsli of the 
state surreyor. 

&I. HJ2RdZJTB'S LECTD'1113Sf. 

two ~~tulnil>ers alreatb appearecl of which 1i>~re 
Nittcrq-Lqfle~.'s ncta rnatT~~nzatica. The pres- 
ent work 1)g hl. IIertnite cloes not profe.;s to be 
snch a treatise. I n  fact, it  is not n treatise ~t 
all. h ~ t ,  as its title implies, simply the course 
of lectures g i ~ e n  a t  thc Sorbormc by 3l. Her-
mite, a17tl treating of quite an cxstended list of 
snbjevts. The principal tol~ies discnssecl are 
the qnaclraturc~ :1nd rectification of cnrves, the 
cleternlinatioll of the areas nncl \~ol~unesof 
cnr.r,ecl snrfnce, the general theory of functions 
of a co~nplex variable, nncl the nl)plication of 
this theory to tlie study of the Eulerinn inte- 
grals and the elliptic fnnctions. 

T h t ~first five chapters are clevotecl to geome- 
try, ancl colltain al~plicztions ~vhich arc. chosen 
with n view to  wllnt is contained in the suc-
ceeding chapterb. Since, for the rectificatio~l 
of conics anti tlie qnadrntnre of l~lnne cubics, 
it  is necessarj- to consider integrals of tile form 
J f (xy) dx. where f (zy) is :1 rational func- 
tion of n: aiicl y, and y is tile square root of a 
quartic fr~nction of a ,  the autllor takes up  this 
general iiltegr:11. and gives Legeaclre's redtic- 
tion to tile normal forrrls of the chlliptic inte- 
gl.nls, niid a150 some of 'I'cbhebgcllcf's results 
coilce~~iiingtlie cases wliere the elliptic inte- 
grals arc retlucible to algehraico-lognrithmic 
functions. 

Tllct next t1lrc.e cllal)terh arc tnhen up with 
nn ex!>ositioll of the more elementary properties 
of fnnc.tions of a con1l)leu ~~a l inb le ,  tllc :~nthor 
giriilg an account of I)nrl~oux's in\-estigations 

Courc de 111. IIernzite, profivc' pe,irZant ZL 2 r o ~ ~ t ~ c t r erelal irel~ to tlie ii1tegr:rl /': il7(.r)f ( a , )  clx. where 
1881-99. Iledlg6par 31. AP;OYI.R, ltCcoler?lcue( 1 ~  
nornzalc cupciieure. S ~ c o n d111-nr/cl ebu  par &I. 
1Icnilr11c (I,iDia~ie scientijyzie). Paris, A. I I w -
m u m ,  1883. 

Trrrs n o r l ~  of 3T.IIermitc fills, in great l~a r t .  
a clecidecl gap in ~i~athcinatical literatr~rp, and 
affords a Inrails to Ainelicnil inatlieniatical 
studr~nts, at least, of or erto~iiing a diflicultx 
that of latc has bclcome rather serious. lJ7it11 
the exception of thoscl who 1i:~re liacl tile op- 
pol , t~~nityof liitening lo the lcctnles of' IIer- 
mite or T;\'eierstrass on the theory of ftiiulctions 
of n complex variable, all students iiit rrestccl 
in that subject inlist ha\ e exlie1 iencecl :r great 
deal of tlifliculty it1 reatling tlre more ~norleru 
menloirs n~lilcll cleai with it. Some such book 
as D~lrkge's, OY Ne~ l~nann ' i ,on Riernann's 
tlleo1,j, is very rnl~cli n nntcil 011 \!hat ma? ,wit$ 
ploprietg, be called the l\7eier-trass-IIer~nite 
thcory of fu~ictioas. The nee(-sit). for snch :1 

treatise is steadily iiicrensiilg, ns ally one will 
readily see hy looliing over thc~ last fcm vol- 

F (4 is, hetmtcn the limits, fiiw\.~).s positive, 
f ( x )  i i  a coiltinr~ous fi~nuiion of' tile form 
+ ( a )+i iL (a). ant1 whcie n :~ndb are real. 
-Liiotller methocl. due to \l'eicrstrass, for inte- 
gials of' this nature, is also inclicntetl. 

I n  the ncst  foilr cahapters the immediate 
conqequeaces o r  Cancl~y's theorem are tlevel- 
ope(7, auc1 an irccoulit give11 of ~~~~~~~~strass's 
ancl IIittag-Lciner's in\ eitigations i11 tlie tlieory 
of' mliform f~inctions, inchiding their clccompo- 
sition of :I Iiolomorphic func~tion into prime 
factors, nncl their genel,al euliression for :L uili-
forrn function rritli an infinite number of poles, 
or of essential singnl:~r points, tlie lai t  being 
due almost solely to Jfittag-Lefflei. 

The next three c11:~pteis (leal ni th tlie Eule- 
rian integrals, ancl inclucle Prym's exlwession 
for 17 (s), ancl Tvcicrstrass's expression fool 

1
r<q'nntl a demon--tration 1)y 11. IIermite 

of Laplace's formula for tlie approximate cal- 
umes of Ci*~1lr-Borihardt,the Mc~tl~emcttiscl~eculation of r (x) ,  vhcrc x is a very large 
anmlen,  the i l n n o l i  di matc?natica, or tlle integer. 
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The i ~ c x t  two chapters refer to fbnctions 
which are discontinnons along a l i i~e,-Ap-
pell's and Tannery's series, and Z'oincnrrit 's 
esnniple of a f~~ilct ion h:i7 ing an espocp Z ~ C P L -
naire. As l)reliminary to Cauchy's theorein 
coilceriiing the ~lnmher of roots of :x liolyno-
1ni:il contailled ill the interior of a contour. tlie 
espression is given by a line-integral of roots 
of an equation coiitaiiled ni t l~in a gi~-en con- 
~ O L I I * .  Thcii follows C'auch) 's theorem, the 
estahlishriieilt of Lagrnilge's se~ies ,  Eisensteiii's 
theoreni npon series 77 hose co-efficients ale corn- 
mensmahle, ancl \~,llicil satisfy nil :ilgc,hraical 
(.quation, and. the enuliciation of Tcllebj chef's 
theorem 11l)on series n it11 ratio1l:~l co-efficients, 
nhich rnny represent fr~uctions composetl of 

a(%+ b) = @(a)enp. [- ":;"(2.1+ b)] , 
w h e ~ e76 is an intepei. Then follon s tlie in- 
vestigation of the elliptic f~~nctioiis ,  including. 
of conlie, Jacohi's 0, 11, ancl Z f ~ ~ ~ l c t i o n s ,the 
definition of lTTeicistrasi's frulctions, .ippell's 
esliresiion for donbly-periotlic uniform func-
tioils in the case wller' tliey possrss essei~tial 
iingular points, and, finall) , :x cleinonst~ation 
bj. 11.Gouisnt of Fncll's theorem collceri~ii~g 
tile definite i~~ teg in l s  asI<m1c1 I<', considered 
fi~nctioiir of the nlodnlns. 

I t  is perhnps to ljc sollie\~lint regrettctl that 
the hook is litllogrnplletl i~~qtentl  of liiinted in 

algebraic, logarithmic, n11c1 exl)o~iential f ~ ~ i l c -  the usual ina~lner ; but tliis is of conll)arnti~ely 
tions. 

Tile nest  cl~apter treats of ~llt~ltiforim funca-
tions arising fionl the integration of rnnifo~~li 
and or mnltiform f~~iu~ctions, and of the means 
of reducing tllein to ~miforiil fnnctioils h -  sys- 
tems of cats (cot i2sur~es). 

Tlle renlaii~ing iive chapters treat entirely 
of tlie doubly-perioclic f~~iict ions,  lifter first 
shon~iiig the multiple values of the elliptic in- 
tegrals of the first liiiicl ~ ~ h i c l i  correspond to 
the different paths tracecl out by the ~a r i ah le ,  
and estahliihing the double perioclicity of the 
inverse fi~nctions to tliis integral, he defines a 
fi~nction,@ (x), which co~ldncts to the analj ti- 
cal expressions for tlie doubly-periodic fuilc- 
tions. The function Q, (x) is definecl by tile 
equations, -

little conscqneiice, as the nrltiug is very clear 
:~ntl 1egil)le. Tlln~lf<sare ccitainly tlue to 31. 
Linclo~er, the eclitor, fol tlie trouble nhicli he 
111117t ha7 P talyeii in e1:lbol:~ting nhat  nrould 
see111 to l i a ~ e  been merely a set of notes on 
A I .  TIe~aiite's lectures. Tllc \rllole matter has 
heel1 re\ iseil hy 11.TIcrmite, nncl tile aggie- 
gate iesult of his ancl 31. Andoyer's labors is 
n hoolc \tliicli i i  a cleciclcd acqilisitio~l to mathe- 
~natical literature. I t  is to hc hopcil that 31. 
Herinite nil1 see fit to go more full! into the 
subject of the f~Illctiol1s of a colnplex variable, 
and that of elliptic functior~s, a t  a, future time, 
aild give to tll? world n tieatise which will be 
more satisfactory tllaii e\-en the present very 
I-nlnable work. T. CRAI~,. 

WEEhhLY S UMMARY OF TIZE PR 0G R E S S  08' SCIEATC.E. 

ASTRONOMY. 

New measures of Saturn's rings. - ti0. S t r a ~  
<rives the results of a series of measurements of the 
rbings of Saturn a t  Pulkov a during August and Sep- 
tember, 15S2, conlpared mith a similar series, also 
talrerr by hirnself, ~71 th  the same instrumexit, aiid a t  
the sa~i i r  tirile of the year in 3851. I n  a nle~iloir on 
the subject in 1851, lie seek, to pro\e, tliat, n,h~le the 
outer diameter of the rings remains constant, the 
inner is coi~tinanlly shorte~iing, b,~sing his conclu- 
sions on the obseivations and dra~r ings  from Hny-
gens's tinie. If the coi~clusion weie correct, aiid tlle 
contraction constant, the inensmes of 1882 sliould 
have giIre1i a perceptibly shorter i~ lne r  diameter than 
those of 1351. The inner diameter of the dhrlc ring 
seems to be slightly shorter tlini~ in  1531, but the 
difference is ~ i o t  nearly so large as the theory calls 
for. The dnrlr rinq seems, l io~r ever, to ha1 e clianged 
since 1861. The11 it seemed divided by a dark streak, 
t!le inner pal t being entirely separate from the bright 
ring. I n  1882, all trace of this division had disap- 
peared, and the dark ring seemed to be merely a faint 
continuation of the bright ring. - (Astr. n n c i ~ ~ . ,No. 
2498. ) 31. arm-. [688 

Formation of the tails of comets.-Mr. Rum- 
ford suggests that the repulsive force wllicli is un- 
mistakably manifested in the formation of comets' 
tails may be due, not to any electric action, or .any 
imagined irilpulse of solar radiations, but merely to 
evaporation. A small particle from mllicli evapora- 
tion is taking place on tlie side next the sun will be 
driven hac1;ward with a velocity continually acceler- 
ated; and, when more tlian half of tlie Inass of 
the particle lias bee11 e\-aporated, tlie ~rclocity of the 
residue niay be much greater than the average veloci- 
ty mitll ~ ~ ~ l i i c l i  tlie gaseous ~nolecules are driven off 
fro111 Llie heated body. In the case of llydrogen a t  a 
temperature of ' iOO or SO0 F., t l ~ e  velocity tlins ac-
quired miglit be greater tllan a liundred thousand 
miles a day. If we snppose the evaporating material 
to be gases whicli liave been liqi~efieil by the cold of 
space (carbon ~lioxide and ~olnt i le  Iiydrocarbo~~s), it 
becomes easy to account for a pomerful repulsive 
action at  distances from the sml even much greater 
than that of the eartli. The writer suggests that the 
comet's light may be in part due to the ' bornbnrdme~it' 
of precipitated particles 1)y the craporatetl molecules 
in tlie condition called by Crookes ' the fonr t l~  state 
of matter '  ; so tliat, "without elec!rical discharges, 


