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manner not unlike that ~lsually followed, and 
the belief is espresscd that thc lnooll has an  
effect upon the atmosphere which wonlcl appear 
by a proper tabulation of barometric observa- 
tions. 

The  above sium~nary is s~~f i c i en t  anto give 
~clen of the scope of thc work. I t  is intro- 
duced to tl19 public by Dr. Jalias Rann,  who 
remarlis, with reg:~rd to deductive investig:~- 
tiorts, "Even where results tlerivccl deduc-
tirely fincl no im~llediate application in nature, 
since the actual coi~clitions arc ncier  so simple 
as those nllicll must fi~rnish the basis of tlie 
conclusioi~.; reachecl, yet they are of great in- 
iercst a l ~ d  value ill : ~ c l ~allcing kilon,leclge, since 
they incrense onr ii~sight into thc antore of 
phenomel~a, and open the pntli upon \vliich, in 
f4hc1  c.oul,se of time, me slinll attain to their coin- 
pick eunrlerst anding." 

The esecntioa of' the autho~.'s ilesigti, 110~-  
cwr .  is  not \rlloll,~ satisfactory. 011 acconnt 
of tlle f12glnentaly nature of tllc n-orli, it  is 
oflrn clil7icolt to uiltlcrstnnd the i~eaiing of the 
~ u b j ~ c t s  or to see mhat nse e:~u be C L ~ S C ~ S S C C ~ ,  
m:zdc of the fc)rinn!nc; derivecl. I t  is also 1,ot 
aiwa~-s easy to follo~.: the :~nthor in his argu- 
mcnt, :~nd eo~~seclllently tile general effect upon 
LIilc render i i  one of clisapl)oinli?leilt. Tlic 
tlexlise docas not nrcrit the tltle mliic~l~ is giren 
11, t l~oogh il nlay i'11ri1ish 11sefu1 suggestions to 
those nllo are iilvc~stignting the subjects vhich 
it cliscusses. 

T h e  ea~l-rikirlorri of' laiatl-holtlinn amnnr~ the G e ~ m a n s .  

' r ~ r swork of hfr. ltoss starts from the prin- 
ciple of inrliviclnal ownership and isolated 
Parmstends, as the pritnitive usage of the Ger- 
niariic nations. The eviclence for this tlie au- 
thor iincls io the sisteclith chaptcr of the 
Ger~nania of Tacitus, in which he explains 
the vici to be villages, not of free tribesmen, as 
is generally assumed, bat of serfs. Of commu- 
nity of ownershil~ he fi~lcls no ericlence, either 
in Caesar or Tacitus. In the period of thc bar- 
barian laws, too, the f i~cts which have nsu-
ally been uilderstoocl to poiilt to co1nn1ol-1 or 
collective ownersliip he explains as nleaning 
undividecl prol~erty. H e  has no diffic~~ltyin 
proving the genernl prevalence of tile principle 
of indiviclaal ownership at this latter periocl, so 
far 8s the laws and other doeurnents of the 
periocl afford any evidence. That  ownership is 
cornmoll wherever it appears in these docu- 

ments, is as a rule temporary, and snldect to 
individual claims, seems also fiilly estal)lishecl. 
Tilt gap in tlre evicleuce is  as to the two or 
threc ccnt~~r ies  which interve~lecl between Taci- 
tus and the bnrbnrian codes, -a gap which is of 
no importance, if his interpretation of Tacitus 
is correct, bnt mhicli leaves room, if that inter- 
pretation be not acceptccl, for thc clerclol?meut 
of free ri1l:~gc-comll11111itiesin this iiltcrval, 
wliich may then, in some cases, have survived 
to a later period, by the side of the system of 
iudividnal ownership ~vhicll we mnst accept as 
t!ie prc~,alent onc for this periocl. 

After developing these general l)rincip!es, 
Rlr. Ross proceccls (p. 2G) to show how the 
isolatecl honseholcl rnny, in the conrse of a few 
generations, have de~eloped illto n elnu-village ; 
here, agnin, into a community of ownership 
n-liicl~ is not leally c o ~  porate in character, bot 
is on its way to d i ~itleil and indiriclual owner- 
ship (1). 38). The rilles and usages of tlie in- 
11erit:~ucc atlrl tra~isfer of lallcl are clcsciibecl 
nit11 great fulness, after mllic~li tile wages 
wl\ich nplicar to tcll in fCt\or of an olig~nal  
collccti\ e on ilershil) -the lights of v ic i l~ ito 
escluclc strnngers, to ~ n ~ c h n s e  prefelcncein 
to strangers, atltl to ii~llerit in case of lack of 
licirs -are discuss~d.  Certainly tliese usages, 
~vhicll, it miist bc ndmilted, may accomp:Lny 
a s j  stem o r  privxtcl o~rnclsllip, are, ilevci the- 
less, lilost ensilx esplaineil on the assrunptioa 
of a prmiooris conclition of coliective o\vnership. 
We ca~lilot tliink t l ~ c  esl,launtion given on 
11. 52 to hc wholly satisf:~ctory. 

The brealiing-up of the clan-system is  nes t  
considered, this being efected esl~eciaiij by 
female inheritance, adoptioni, anrl :tlienntions. 
An importnnt topic is the forinding of free col- 
onies, off-shoots of the c l ao -co~~zu i~~~~~i t i e s ,  b11t 
lnodellecl upon the serf-conlmunities ; ailcl their 
organization ant1 n~anagernent are clescribed 
with grcat fullless and lacidit,. The relation 
hetn-ecn these free villages and the serf-villages 
-clan-villages of proprietors and of tcnnnts 
-is discusser1 ; and there is much hcre that 
wonlcl applg equally well to the rillage-com- 
muuity thcorx. 'rhey arc incleecl essentially 
the same 111character wit11 those assamed by 
that theory, only that they are represeiited by 
3Ir. Itoss as a later outgrovvth lnstcad of a 
primitive organization. Tile essa1 ((rrhich 
occupies 109 pagcs) entls with some brief con-
siderations apon imn~lul~itg, primogeniture, etc. 

The concl~~siotls 
of the cssax are sapported by 

a rnass of ' Kotes ancl references,' occr~pying 

about l S 0  pages, ancl coiltainillg copio~ls ex- 

tracts froin dociunents. T l~e rc  is a fill1 indes. 

This booli is every way a thorough piece of 
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work, which certainly places the village-corn- and, apart from its controversial character, as 
munitjr theory upon the defensive, and over- ' history of land-holding ' it possesses the 
throws a considerable part of' its assumptions ; highest value. 

TVEEKLY SUMMARY Ol? THE P B O G R E S X  Ol? XCIENCE. 

MATHEMATICS. 

Hyperel l ip t ic  integrals.-'l'lie full title of this 

paper by 11.Staude is "Geometrisclie deutung cler ad- 
clitionstheoreme der hyperelliptischen i~itegrale und 
functiolle~lerster orclliung irn sgsterne cler corifocalen 
fliichen zweiten grades." Only a brief notice of M. 
Sta~~cIc'spaper is possible in this place, althougli its 
importance malies it wortliy of a nincli lilore es-
tended one. Tlie paper is divided into five cllapters. 
Irl tlle first chapter the a~rtltor considers the geometric 
significalice of tlle syrnnletric algrbraic f ~ u ~ c t i o n s  of 
trvo i11dt:j)endent variables, anit tlie ctiffercntials 
of l l ~ e  il~tecl,:il functio~is of all I~yperelliptic form 
(qehilde) of tlcficiericy (yenchlecllt,). The sccontl cll:tp- 
ter treats of tile repre*e~itatioll of tiie (lehilde in 
systei-11s of confocal snrfsces by aid of hyperelliptic 
functiol~s, and opeiis by tlie i~itrodnction of cert;lin 
transcendelit:d para~lleters in l~lace of the usual 
elliptic co-or~ti~iatcs. An espression i also give11 
of tlie homogeueoiis point co-ordinates in ~ p n c e  in 
terms of protlacts of the double t1ic:la-fu~ictio~~s, and 
also of 1101nogelieo~ts pl:~ne co-ortlinntei in space 
by aid of products of two clo~tblc tlieta-f~u~ctions. 
The third c1i:lpter is of particular interest from a 
purely gcoii~etricnl point of view. I n  tliis tlie antlior 
consi~lers the relations of the addition theorcni for 
liyperelliptic integrals to s~s terns  of confocal sur-
faces> treating particnlarly tlie reduction of given 
sunls of tliree ir~tegrals to snnis of two integrals of the 
same l i i ~ ~ d .  The fourth and fifth chapters Eiave not 
yet appeared, but tiie author lnentions their con-
tents. Chapter four is to treat of the ray-systems of 
common taligents to two confocal surfaces; and cliap- 
ter five is to be devoted to a geometrical interpreta- 
tion of Abel's addition theorem, by aid of wliich the 
reduction of tlie sum of any four of tlie integrals in 
qnest,ion to the sum of two integrals of the same 
kind is arrived at  1)y a purely geometrical process. -
(iWatfl. aria., xxii.) T. C. [471 

Discont inuous  groups  of l inear  eubst i tu t ions .  
-Tho complete titlo of M. Picarcl's paper is "Sur 
une classe de groupes discontinus de substitutions 
liniaires et snr les fonctions de cleux variables incl8- 
pentlantes restant invariable par ces substitutions." 
The  theory of the elliptic fnnctions lias giveli the first 
example of a uniform functio~t of a variable whicli 
does not change for a group of an  infinite number 
of linear non-permutable s~tbstit,utions effected upon 
the variable. The modular functions, i.e., tlie func- 
tions arising from considering tlie modulus as given 
by tlie ratio of the two periods, mas for the first con- 
siclered by M. I-Ier~nite. &I.170incar6 has treated in 
his theory of the Fuchsia11 functions, in all its gen- 
erality, the subject of fur~ctioiis of onevariable which 

are reproduced by a group of an  infinite number of 
linear substitutions. &I.Picarcl, in tlie present me- 
moir, proposes to consider farictions of t tuo inclepend-
ent variables which may be considerect ns ar~alogoas 
to tlie clliptic modalarfunctio~is. H e  sllows, first, tha t  
thc Abelian functions do not conduct to f~unctions 
entirely analogous to the modular f~ructions, arid 
illr~str:rtes tliis by the Abelian functions of the first 
order. But by talcitig the case of tlie Abelian fttnc- 
tioiis of the second order, i.e., of three variables, lie 
lins foruid an indication of the desired extension, and 
hopes in a future paper to enter iiiore fally illto the 
sttbject of functions of two variables wliich are anal- 
ogous to the ~nodr~ la r  far~ctions. The yresent l~aper  
is iutercating as pointing out the dific~rlties, and indi- 
cating the rllanrier of overco~ning them, i l r  an entirely 
ilem tlepartment of tile tlleory of furictiotls. -(Acta 
snnlh., i.) T. c. [472 

PHYSICS. 
Target-shooting.  -From Liagre's theory that 

errors in target-shooting are co~iipouaded of errors 
in sighting and in levellillg, each of wl~ich  follow in-
dependently the law of error, it was sliown by Mr. 
C. 11. Kummell that  shots of equal 1:robabilit.y are 
arranged in ellipses, wliicl~ can be reduced to circles 
of sliots uniformly distributed, the integration being 
much simplified by usi~ig the reducecl distances and 
directions. Sir J. 1Ierschel:s 'even-chalice circle' 
(ellipse, more generally), the one hit  or lr~issed with 
equal ~robabili ty,  can be deduced fi.om the shots 
actnally fo tu~d in any given circle (ellipse), the most 
reliableresult being given by the one colitainillg tlie 
greatest number of shots, whose radius (mean serni- 
diameter) is the most probuble sliot. The number 
of shots falling within this ellipse should be about 
thirty-nine arid one-half per cent. The equations be- 
tween the even-cliar~ce sliot ( p ) ,  t l ~ e  most probable 
sliot ( E ) ,  a ~ i d  the average shot ( r , ) ,are -

I n  deterniining these from the sums of squares of 
the vertical and horizontal co-orclinates of the sepa- 
rate sliots, tlie number that miss the sarget should be 
considerecl. T11e probable position of centre arid 
axes sliould not be calcnlatecl from tlle observations, 
unless the true positions are unl;~iown. A target of 
ninety shots at  eight hundred yards1 range, by the 
Irish te%m a t  Creedmoor in 1874, gave discrepancies 
of less than five per cent between observation and 
theory, in the t~umber  of sliots within successive 
rings. One of fifty pistol-shots, at  fifty yarcls' range, 
showed a sinlilar agreement.-(Pl~il. sac. Wash., 
math, sect. ;meeting Nov. 21.) [473 


