
Tolstoy's Mathemati
s in \War and Pea
e"Paul Vit�anyi�The nineteenth 
entury Russian author Leo Tolstoy based his egalitarianviews on so
iology and history on mathemati
al and probabilisti
 views andalso proposed a mathemati
al theory of waging war.1 Introdu
tionIt is interesting to 
onsider the ex
ursions of mathemati
ians and s
ientistsinto prose and poetry, and 
onversely and less known, the explorations ofpoets and novelists into mathemati
s.An example of the �rst is Luitzen E.J. Brouwer's ex
ursion into literatureand environmentalism [1℄, an appeal avant la lettre to save the earths natu-ral environment from human polution. In parti
ular he wants to abolish thete
hnology that enables man's suprema
y over nature and the physi
s andmathemati
s that makes this possible. Only pure (`intuitionisti
') mathe-mati
s that by its nature is unapplied and unappli
able for evil purposes,and whi
h is the ultimate 
reation of the noble mind, should be saved.In another dire
tion, the great Russian mathemati
ian Andrei N. Kol-mogorov was parti
ularly interested in the form and stru
ture of the poetryby the Russian author Pushkin [3℄. He also remarks [4℄: \what real meaningis there, for example, in asking how mu
h information is 
ontained in `Warand Pea
e'? Is it reasonable to in
lude this novel in the set of `possible nov-els,' or even to postulate some probability distribution for this set? Or, onthe other hand, must we assume that the individual s
enes in this book forma random sequen
e with `sto
hasti
 relations' that damp out quite rapidlyover a distan
e of several pages?The answer to the latter question is de
idly `no'. There is a ubiquitousgeneral theme in `War and Pea
e', namely, the idea that single individu-als 
annot in
uen
e in any sense the 
ourse of history (
ontrary to whatis assumed in 
ommon history writing), but that the 
ourse of history is�CWI, Kruislaan 413, 1098 SJ Amsterdam, The Netherlands;http://www.
wi.nl/�paulv/; paulv�
wi.nl 1



determined by the 
on
uen
e of myriad motions of the in�nitesimally smallindividual human a
ts of free will, mu
h as a 
o
k of birds wheels about inunision without any apparent governor. Here we have individual humansas inter
hangeable atoms of ideal gas that in 
ombination determine e�e
tson ma
ros
opi
 s
ales su
h as heat and pressure, as in the nineteenth 
en-tury statisti
al physi
s of H. von Helmholtz. It serves to justify egalitariando
trine. Helmholtz is also the author of the unrelated whitti
ism, so trueand so unknown to politi
ians and managers of s
ien
e: \ Whoever in thepursuit of s
ien
e, seeks after immediate pra
ti
al utility may rest assuredthat he seeks in vain," [2℄.It is unknown and perhaps unlikely that the great Russian novelist CountLeo Nikolayevi
h Tolstoy was aware of Helmholtz's work (or dire
tly relatedwork); however he may have been exposed to Lapla
e's [5℄ Essay exposingthe world as a me
hanisti
 ensemble of moving and 
olliding parti
les thatby their 
ombined mi
ros
opi
 a
tions produ
e ma
ros
opi
 e�e
ts. Thisis all the more likely be
ause of the immense in
uen
e of Lapla
e's work,
ombined with Tolstoy's interest in justi
e and believable testimony in hisrole as 
ountry noble passing judgement on his people. The Essay in fa
ttreats in great detail matters of believable testimony and probability ofproper justi
e|this was a time when relevant matters mattered.An issue for Tolstoy is unknowability and un
ertainty: he is not reallyseeking a usable model so mu
h as a redu
tio ad absurdum to show thefutility of the quest for explanations of wars' out
omes. All in all, this is nota matter of saying that the future is in the laps of the gods, but rather thatit is deterministi
 and determined pre
isely, but pra
ti
ally and possiblyin prin
iple unknowable by humans. Mu
h like Lapla
e's viewpoint in theEssay where a demon knowing the positions and velo
ities of all parti
les 
anperfe
tly predi
t the future and re
onstru
t the past, while to the imperfe
thuman mind not all information 
an be available in a snapshot and so it isredu
ed to ignoran
e or at best probabilisti
 reasoning.The author of `War and Pea
e' had an intense interest in mathemati
alapproa
hes to the s
ien
es, as appears from his proposals to found so
iology,history, and the s
ien
e of war as a mathemati
al dis
ipline, mu
h like math-emati
ian John von Neumann proposed to found the s
ien
e of e
onomy asa mathemati
al dis
ipline in [7℄.Tolstoy's views on the matter are set forth at great length in `War andPea
e', by many regarded as the greatest novel in any language. Based on,or perhaps 
alled upon as justi�
ation for, Tolstoy's egalitarian philosophy,it is set forth passionately in long interludes littered through the later partsof this great novel. Re
all that the book is ostensibly about the doings2



and adventures of a group of aristo
rati
 people, and in the des
riptionsof great battles, at the time of Napoleon's invasion in the bleak rea
hesof great Russia. Closer inspe
tion reveals that one of the main themes ofthe tale is the insigni�
an
e and expendability of the parti
ular heros|likeNapoleon|in the sweep of history: the events would have infolded in thesame way irrespe
tive of the so-
alled main �gures. We base our treatmenton Rosemary Edmonds 1957 translation into English published in PenguinClassi
s[6℄ (part I, 1972 printing; part II, revised 1978 printing). I will referto the page numbers as [WP, xx℄.2 Mathemati
al So
iologyTolstoy disagrees with the view of history that as
ribes the evolution ofevents to individuals:\One might have supposed that the historians, who as
ribe the a
tionsof the masses to the will of one man, would have found it impossible to �tthe 
ight of Napoleon's armies into their theory, 
onsidering that during thisperiod of the 
ampaign [in Russia℄ the Fren
h did all they 
ould to bringabout their own ruin, and that not a single movement of that rabble ofmen : : : betrayed a hint of rhyme or reason. But no! Mountains of volumeshave been written by historians : : : [with℄ a

ounts of Napoleon's masterlyarrangements and deeply 
onsidered plans : : :" [WP, 1266℄Not only that individuals 
annot be the main governors of the makingof History, but:\It is beyond the power of the human intelle
t to en
ompass all the
auses of a phenomenon." : : : \the human intelle
t : : : snat
hes at the �rst
omprehensible approximation to a 
ause and says: `There is the 
ause'."Tolstoy goes on [WP, 1168℄ to explain \in histori
al events (where the a
tionsof men form the subje
t of observation) the primeval 
on
eption of a 
asewas the will of the gods, su

eeded later on by the will of those who standon the histori
al foreground|the heroes of history."On page [WP, 1342℄ Tolstoy 
ontinues to unmask 
ommon mis
on
ep-tions of traditional views of History:\Why did things happen thus, and not otherwise? Be
ause they did sohappen. `Chan
e 
reated the situation; genius made use of it,' says history.But what is 
han
e? What is genius? The words 
han
e and genius do notdenote anything that a
tually exists, and therefore they 
annot be de�ned.These two words merely indi
ate a 
ertain degree of 
omprehension of thephenomena. I do not know why a 
ertain event o

urs; I suppose that I3




annot know: therefore I do not try to know, and I talk about 
han
e. I seea for
e produ
ing e�e
ts beyond the s
ope of ordinary human agen
ies; I donot understand why this o

urs, and I 
ry genius."Now we 
ome to the true view of history, in the spirit of the so su

essfulnatural s
ien
es. The \unreasonable e�e
tiveness of mathemati
s in s
ien
e"as phrased by E. Wigner, must be extended avant la lettre to so
iology andpoliti
al history [WP, 977℄:\To eli
it the laws of history we must leave aside kings, ministers, andgenerals, and sele
t for study the homogeneous, in�nitesemal elements whi
hin
uen
e the masses. No one 
an say how far it is possible for a man toadvan
e in this way to an understanding of the laws of history; but it isobvious that this is the only path to that end, and that the human intelle
thas not, so far, applied in this dire
tion one-millionth of the energy whi
hhistorians have devoted to des
ribing the deeds of various kings, generalsand ministers, and propounding re
e
tions of their own 
on
erning thosedeeds."How then is this proper view of history obtained? Tolstoy dis
usses the
ontinuity of motion that was 
aptured in laws by dividing 
ontinuity intounits. He observes that this 
an be done in a wrong way, [WP, 974℄:\Take, for instan
e, the well-known sophism of the an
ients whi
h set outto prove that A
hilles would never 
at
h up with the tortoise that had thestart on him, even though A
hilles traveled ten times as fast as the tortoise:by the time A
hilles has 
overed the distan
e that separated him from thetortoise, the tortoise has advan
ed one-tenth of that distan
e ahead of him.While A
hilles does this tenth the tortoise gains a hudredth, and so on adin�nitum. This problem appeared to the an
ients insoluble. The absurdityof the �nding (that A
hilles 
an never overtake the tortoise) follows fromarbitrarily separating the motion into separate units, whereas the motion ofA
hilles and the tortoise was 
ontinuous.By adopting smaller and smaller units of motion we only approximatethe solution of the problem but never rea
h it. It is only by admittingin�nitesimal quantities and their progression up to a tenth, and taking thesum of that geometri
al progression, that we arrive at the solution of theproblem."Now we 
ome to the heart of the matter: Tolstoy's proposal of a di�er-ential and integral analysis of history [WP, 974{975℄:\A new bran
h of mathemati
s, having attained the art of re
koningwith in�nitesimal, 
an now yield solutions to other more 
omplex problemsof motion whi
h before seemed insoluble. This new bran
h of mathemati
s,4



whi
h was unknown to the an
ients,1 by admitting the 
on
eption, whendealing with problems of motion, of the in�nitely small and thus 
onformingto the 
hief 
ondition of motion (absolute 
ontinuity), 
orre
ts the inivitableerror whi
h human intelle
t 
annot but make if it 
onsiders separate unitsof motion instead of 
ontinuous motion. In the investigation of the laws ofhistori
al movement pre
isely the same prin
iple operates.The mar
h of humanity, springing as it does from an in�nite multitude ofindividual wills, is 
ontinuous. The dis
overy of the laws of this 
ontinuousmovement is the aim of history. But to arrive at these laws of 
ontinuousmotion resulting from the sum of all those human volitions, human reasonpostulates arbitrarily, separated units. The �rst pro
eeding of a historianis to sele
t at random a series of su

essive events and examine them apartfrom others, though there is and 
an be no beginning to any event, for anevent 
ows without break in 
ontinuity from another. The se
ond method isto study the a
tions of some one man|a king or a 
ommander|as thoughtheir a
tions represented the sum of many individual wills; whereas thesum of the individual wills never �nds expression in the a
tivity of a singlehistori
al personage.: : : Only by assuming an in�nitesimal small unit for observation|a dif-ferential of history (that is, the 
ommon tenden
ies of men)|and arrivingat the art of integration (�nding the sum of the in�nitesimals) 
an we hopeto dis
over the laws of history."3 Mathemati
s of WarThe 
ausality involved in war de�es simple analysis, Tolstoy says, but isrea
hed by the integration of the in�nitesimal individual 
auses, [WP, 1184℄:\An in�nite amount of freely a
ting for
es (and nowhere is a man freerthan during a life and death struggle) in
uen
e the 
ourse taken by a battle,and that 
ourse 
an never be known beforehand and never 
oin
ides withthe dire
tion it would have taken under the impulsion of any single for
e.If simultaneously and variously dire
ted for
es a
t on a given body, thedire
tion whi
h that body will take 
annot be the 
ourse of anyone of thefor
es individually|it will always follow an intermediate, as it were, shortestpath, or what is presented in me
hani
s by the diagonal of a parallelogramof for
es."In [WP, 1223|1224℄ Tolstoy outlines the mathemati
s of war and goesinto an expli
it 
al
ulation that is patently false:1Apart from Ar
himedes and Eudoxos [PV℄.5



\Military s
ien
e says, the greater the numbers [of an army℄ the greaterthe strength. : : : For militray s
ien
e to make this assertion is like de�ningenergy in me
hani
s by referen
e to the mass only. It is like saying that themomenta of moving bodies will be equal or unequal a

ording to the equalityor inequality of their masses. But momentum (or `quantity of motion') isthe produ
t of mass and velo
ity. So in warfare the strength of an army isthe produ
t of its mass and of something else, some unknown fa
tor x."He goes on to debate what this unknown x may stand for and reje
tsthe 
ommon explanations, espe
ially the interpretation of x as the amountof genius of the 
ommanding general. He goes on to say that [WP, 1224℄:\We must a

ept the unknown and see it for what it is: the more orless a
tive desire to �ght and fa
e danger. Only then, expressing the knownhistori
al fa
ts by means of equations, shall we be able to 
ompare therelative values of the unknown fa
tor; only then may we hope to arrive atthe unknown itself.If ten men, batalions or divisions, �ghting �fteen men, batallions ordivisions, beat the �fteen|that is, kill or 
apture them all while losing fourthemselves, the loss will have been four on one side and �fteen on the other.Therefore, the four are equal to the �fteen, and we may write 4x = 15y. Inother words, x is to y as 15 is to 4. Though this equation does not yet giveus the absolute value of the unknown fa
tor, it does give us a ratio betweentwo unknowns. And by putting a whole variety of histori
al data (battles,
ampaigns, periods of warfare, and so on) into the form of su
h equations,a series of �gures will be obtained whi
h must involve the laws inherent inequations and will in time reveal them."This argument of Tolstoy is remarkable. He 
ompares the loss of the
onquering army with the total of the vanquished army|perhaps on thegrounds that the vanquished army is totally lost. Testing the idea by insert-ing more extreme �gures, su
h as that an army of 1.000.000 men beats asmall army of 10 men, while the 
onquering army looses one man, we obtainthe equation x = 10y. This means that the �ghting spirit of the million-men army ex
eeded ne
essarily the �ghting spirit of the minus
ule ten-menarmy tenfold. The problem with Tolstoy's reasoning here is that he equatesthe ratio of the loss of the 
onquering army (irrespe
tive of the size of thetotal army) and the total of the beaten army (however small) with the ratioof the �ghting spirit of the beaten army and that of the 
onquering army.In our opinion this reasoning is hard to defend in general as is shown bysubstituting extrem numbers as above. The general drift of the argumentis of 
ourse reasonable. Note that (
ontrary to the intention of the author)the variables x and y may 
ontain the quality of the 
ommanders (mu
h as6



the quality of performan
e of a good symphony or
hestra greatly dependson the quality of the 
ondu
tor).4 Con
lusionIt is seldom the 
ase that a great author deems �t to in
orporate extensivedis
ussions about mathemati
al foundations of so
ial s
ien
es in a majorliterary novel. It is mu
h more 
ommon that s
ientists strive for literaryredemption. Tolstoy is one of the rare examples of the former. In fa
t, hegives de�nite proposals to mathematize history, so
iology, and the s
ien
esof war in line with the rational in
lination of the nineteenth 
entury.A In�nitesimal methods in TolstoyAbove we have extra
ted a few salient parts of \War and Pea
e" advo
atingthe use of the methods of the 
al
ulus to study history. We used onlyfragments to keep the pa
e; nonetheless it may be useful to provide somemore 
omplete quotations in an appendix. The following fragments of \Warand Pea
e" are taken from the Virginia Te
h gopher site.A.1 Third book, Third part, Chapter 1Absolute 
ontinuity of motion is not 
omprehensible to the human mind.Laws of motion of any kind be
ome 
omprehensible to man only when heexamines arbitrarily sele
ted elements of that motion; but at the same time,a large proportion of human error 
omes from the arbitrary division of 
on-tinuous motion into dis
ontinuous elements. There is a well known, so-
alledsophism of the an
ients 
onsisting in this, that A
hilles 
ould never 
at
hup with a tortoise he was following, in spite of the fa
t that he traveled tentimes as fast as the tortoise. By the time A
hilles has 
overed the distan
ethat separated him from the tortoise, the tortoise has 
overed one tenth ofthat distan
e ahead of him: when A
hilles has 
overed that tenth, the tor-toise has 
overed another one hundredth, and so on forever. This problemseemed to the an
ients insoluble. The absurd answer (that A
hilles 
ouldnever overtake the tortoise) resulted from this: that motion was arbitrarilydivided into dis
ontinuous elements, whereas the motion both of A
hillesand of the tortoise was 
ontinuous.By adopting smaller and smaller elements of motion we only approa
h asolution of the problem, but never rea
h it. Only when we have admitted the7




on
eption of the in�nitely small, and the resulting geometri
al progressionwith a 
ommon ratio of one tenth, and have found the sum of this progressionto in�nity, do we rea
h a solution of the problem.A modern bran
h of mathemati
s having a
hieved the art of dealing withthe in�nitely small 
an now yield solutions in other more 
omplex problemsof motion whi
h used to appear insoluble.This modern bran
h of mathemati
s, unknown to the an
ients, whendealing with problems of motion admits the 
on
eption of the in�nitelysmall, and so 
onforms to the 
hief 
ondition of motion (absolute 
ontinuity)and thereby 
orre
ts the inevitable error whi
h the human mind 
annotavoid when it deals with separate elements of motion instead of examining
ontinuous motion.In seeking the laws of histori
al movement just the same thing happens.The movement of humanity, arising as it does from innumerable arbitraryhuman wills, is 
ontinuous.To understand the laws of this 
ontinuous movement is the aim of history.But to arrive at these laws, resulting from the sum of all those human wills,man's mind postulates arbitrary and dis
onne
ted units. The �rst methodof history is to take an arbitrarily sele
ted series of 
ontinuous events andexamine it apart from others, though there is and 
an be no beginning toany event, for one event always 
ows uninterruptedly from another.The se
ond method is to 
onsider the a
tions of some one man- a kingor a 
ommander- as equivalent to the sum of many individual wills; whereasthe sum of individual wills is never expressed by the a
tivity of a singlehistori
 personage.Histori
al s
ien
e in its endeavor to draw nearer to truth 
ontinuallytakes smaller and smaller units for examination. But however small theunits it takes, we feel that to take any unit dis
onne
ted from others, or toassume a beginning of any phenomenon, or to say that the will of many menis expressed by the a
tions of any one histori
 personage, is in itself false.It needs no 
riti
al exertion to redu
e utterly to dust any dedu
tionsdrawn from history. It is merely ne
essary to sele
t some larger or smallerunit as the subje
t of observation- as 
riti
ism has every right to do, seeingthat whatever unit history observes must always be arbitrarily sele
ted.Only by taking in�nitesimally small units for observation (the di�erentialof history, that is, the individual tenden
ies of men) and attaining to theart of integrating them (that is, �nding the sum of these in�nitesimals) 
anwe hope to arrive at the laws of history.The �rst �fteen years of the nineteenth 
entury in Europe present anextraordinary movement of millions of people. Men leave their 
ustomary8



pursuits, hasten from one side of Europe to the other, plunder and slaughterone another, triumph and are plunged in despair, and for some years thewhole 
ourse of life is altered and presents an intensive movement whi
h�rst in
reases and then sla
kens. What was the 
ause of this movement, bywhat laws was it governed? asks the mind of man.The historians, replying to this question, lay before us the sayings anddoings of a few dozen men in a building in the 
ity of Paris, 
alling thesesayings and doings "the Revolution"; then they give a detailed biographyof Napoleon and of 
ertain people favorable or hostile to him; tell of thein
uen
e some of these people had on others, and say: that is why thismovement took pla
e and those are its laws.But the mind of man not only refuses to believe this explanation, butplainly says that this method of explanation is falla
ious, be
ause in it aweaker phenomenon is taken as the 
ause of a stronger. The sum of humanwills produ
ed the Revolution and Napoleon, and only the sum of those wills�rst tolerated and then destroyed them."But every time there have been 
onquests there have been 
onquerors;every time there has been a revolution in any state there have been greatmen," says history. And, indeed, human reason replies: every time 
on-querors appear there have been wars, but this does not prove that the 
on-querors 
aused the wars and that it is possible to �nd the laws of a war inthe personal a
tivity of a single man. Whenever I look at my wat
h and itshands point to ten, I hear the bells of the neighboring 
hur
h; but be
ausethe bells begin to ring when the hands of the 
lo
k rea
h ten, I have no rightto assume that the movement of the bells is 
aused by the position of thehands of the wat
h.Whenever I see the movement of a lo
omotive I hear the whistle and seethe valves opening and wheels turning; but I have no right to 
on
lude thatthe whistling and the turning of wheels are the 
ause of the movement ofthe engine.The peasants say that a 
old wind blows in late spring be
ause the oaksare budding, and really every spring 
old winds do blow when the oak isbudding. But though I do not know what 
auses the 
old winds to blow whenthe oak buds unfold, I 
annot agree with the peasants that the unfoldingof the oak buds is the 
ause of the 
old wind, for the for
e of the wind isbeyond the in
uen
e of the buds. I see only a 
oin
iden
e of o

urren
essu
h as happens with all the phenomena of life, and I see that however mu
hand however 
arefully I observe the hands of the wat
h, and the valves andwheels of the engine, and the oak, I shall not dis
over the 
ause of the bellsringing, the engine moving, or of the winds of spring. To that I must entirely9




hange my point of view and study the laws of the movement of steam, ofthe bells, and of the wind. History must do the same. And attempts in thisdire
tion have already been made.To study the laws of history we must 
ompletely 
hange the subje
t ofour observation, must leave aside kings, ministers, and generals, and the
ommon, in�nitesimally small elements by whi
h the masses are moved. Noone 
an say in how far it is possible for man to advan
e in this way towardan understanding of the laws of history; but it is evident that only alongthat path does the possibility of dis
overing the laws of history lie, andthat as yet not a millionth part as mu
h mental e�ort has been applied inthis dire
tion by historians as has been devoted to des
ribing the a
tions ofvarious kings, 
ommanders, and ministers and propounding the historians'own re
e
tions 
on
erning these a
tions.A.2 Fourth book, Se
ond part, Chapter 8A 
ountless number of free for
es (for nowhere is man freer than during abattle, where it is a question of life and death) in
uen
e the 
ourse takenby the �ght, and that 
ourse never 
an be known in advan
e and never
oin
ides with the dire
tion of any one for
e.If many simultaneously and variously dire
ted for
es a
t on a given body,the dire
tion of its motion 
annot 
oin
ide with any one of those for
es, butwill always be a mean- what in me
hani
s is represented by the diagonal ofa parallelogram of for
es.If in the des
riptions given by historians, espe
ially Fren
h ones, we �ndtheir wars and battles 
arried out in a

ordan
e with previously formedplans, the only 
on
lusion to be drawn is that those des
riptions are false.A.3 Se
ond epilogue, Chapter 11History examines the manifestations of man's free will in 
onne
tion withthe external world in time and in dependen
e on 
ause, that is, it de�nesthis freedom by the laws of reason, and so history is a s
ien
e only in so faras this free will is de�ned by those laws.The re
ognition of man's free will as something 
apable of in
uen
inghistori
al events, that is, as not subje
t to laws, is the same for historyas the re
ognition of a free for
e moving the heavenly bodies would be forastronomy.That assumption would destroy the possibility of the existen
e of laws,that is, of any s
ien
e whatever. If there is even a single body moving freely,10



then the laws of Kepler and Newton are negatived and no 
on
eption of themovement of the heavenly bodies any longer exists. If any single a
tion isdue to free will, then not a single histori
al law 
an exist, nor any 
on
eptionof histori
al events.For history, lines exist of the movement of human wills, one end of whi
his hidden in the unknown but at the other end of whi
h a 
ons
iousness ofman's will in the present moves in spa
e, time, and dependen
e on 
ause.The more this �eld of motion spreads out before our eyes, the moreevident are the laws of that movement. To dis
over and de�ne those laws isthe problem of history.From the standpoint from whi
h the s
ien
e of history now regards itssubje
t on the path it now follows, seeking the 
auses of events in man'sfreewill, a s
ienti�
 enun
iation of those laws is impossible, for howeverman's free will may be restri
ted, as soon as we re
ognize it as a for
e notsubje
t to law, the existen
e of law be
omes impossible.Only by redu
ing this element of free will to the in�nitesimal, that is,by regarding it as an in�nitely small quantity, 
an we 
onvin
e ourselves ofthe absolute ina

essibility of the 
auses, and then instead of seeking 
auses,history will take the dis
overy of laws as its problem.The sear
h for these laws has long been begun and the new methodsof thought whi
h history must adopt are being worked out simultaneouslywith the self-destru
tion toward whi
h- ever disse
ting and disse
ting the
auses of phenomena- the old method of history is moving. <br>All humans
ien
es have traveled along that path. Arriving at in�nitesimals, mathe-mati
s, the most exa
t of s
ien
es, abandons the pro
ess of analysis andenters on the new pro
ess of the integration of unknown, in�nitely small,quantities. Abandoning the 
on
eption of 
ause, mathemati
s seeks law,that is, the property 
ommon to all unknown, in�nitely small, elements.In another form but along the same path of re
e
tion the other s
ien
eshave pro
eeded. When Newton enun
iated the law of gravity he did not saythat the sun or the earth had a property of attra
tion; he said that all bodiesfrom the largest to the smallest have the property of attra
ting one another,that is, leaving aside the question of the 
ause of the movement of the bodies,he expressed the property 
ommon to all bodies from the in�nitely large tothe in�nitely small. The same is done by the natural s
ien
es: leaving asidethe question of 
ause, they seek for laws. History stands on the same path.And if history has for its obje
t the study of the movement of the nationsand of humanity and not the narration of episodes in the lives of individuals,it too, setting aside the 
on
eption of 
ause, should seek the laws 
ommonto all the inseparably inter
onne
ted in�nitesimal elements of free will.11
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