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DISCOURSE ONTHE METHOD OF RIGHTLY
CONDUCTING THE REASON, AND SEEKING TRUTH
IN THE SCIENCES

PREFATORY NOTE BY THE AUTHOR

| F this Discourse appear too long to be read at once, it may be divided into six
parts. and, in the first, will be found various considerations touching the Sciences;
in the second, the principal rules of the Method which the Author has discovered;
in the third, certain of the rules of Morals which he has deduced from this
Method; in the fourth, the reasonings by which he establishes the existence of
God and of the Human Soul, which are the foundations of his Metaphysic; in the
fifth, the order of the Physical questions which he has investigated, and, in par-
ticular, the explication of the motion of the heart and of some other difficulties
pertaining to Medicine, as aso the difference between the soul of man and that of
the brutes; and, in the last, what the Author believes to be required in order to
greater advancement in the investigation of Nature than has yet been made, with
the reasons that have induced him to write.



CHAPTER|

GOOD senseis, of al things among men, the most equally distributed; for
every one thinks himself so abundantly provided with it, that those even who are
the most difficult to satisfy in everything else, do not usualy desire alarger meas-
ure of this quality than they already possess. And in thisit is not likely that all are
mistaken: the conviction is rather to be held as testifying that the power of judg-
ing aright and of distinguishing truth from error, which is properly what is called
good sense or reason, is by nature equal in al men; and that the diversity of our
opinions, consequently, does not arise from some being endowed with a larger
share of reason than others, but solely from this, that we conduct our thoughts
along different ways, and do not fix our attention on the same objects. For to be
possessed of a vigorous mind is not enough; the prime requisite is rightly to apply
it. The greatest minds, as they are capable of the highest excellences, are open
likewise to the greatest aberrations; and those who travel very slowly may yet
make far greater progress, provided they keep always to the straight road, than
those who, while they run, forsake it.

For mysdlf, | have never fancied my mind to be in any respect more perfect
than those of the generality; on the contrary, | have often wished that | were equal
to some others in promptitude of thought, or in clearness and distinctness of
imagination, or in fulness and readiness of memory. And besides these, | know of
no other qualities that contribute to the perfection of the mind; for as to the reason
or sense. inasmuch as it is that alone which congtitutes us men. and distinauishes



us from the brutes, | am disposed to believe that it is to be found complete in each
individual; and on this point to adopt the common opinion of philosophers, who
say that the difference of greater and less holds only among the accidents, and not
among the forms or natures of individuals of the same species.

| will not hesitate, however, to avow my belief that it has been my singular
good fortune to have very early in life fallen in with certain tracks which have
conducted me to considerations and maxims, of which | have formed a method
that gives me the means, as | think, of gradually augmenting my knowledge, and
of raising it by little and little to the highest point which the mediocrity of my tal-
ents and the brief duration of my life will permit me to reach. For | have already
reaped from it such fruits that, although | have been accustomed to think lowly
enough of myself, and although when I look with the eye of a philosopher at the
varied courses and pursuits of mankind at large, | find scarcely one which does
not appear vain and useless, | nevertheless derive the highest satisfaction from the
progress | conceive myself to have already made in the search after truth, and can-
not help entertaining such expectations of the future as to believe that if, anong
the occupations of men as men, there is any one really excellent and important, it
is that which | have chosen.

After all, it is possible | may be mistaken; and it is but a little copper and
glass, perhaps, that | take for gold and diamonds. | know how very liable we are
to delusion in what relates to ourselves, and also how much the judgments of our
friends are to be suspected when given in our favour. But | shall endeavour in this



discourse to describe the paths | have followed, and to delineate my lifeasin a
picture, in order that each one may be able to judge of them for himself, and that
in the general opinion entertained of them, as gathered from current report, | my-
self may have a new help towards instruction to be added to those | have been in
the habit of employing.

My present design, then, is not to teach the method which each ought to fol-
low for the right conduct of his reason, but solely to describe the way in which |
have endeavoured to conduct my own. They who set themselves to give precepts
must of course regard themselves as possessed of greater skill than those to whom
they prescribe; and if they err in the dlightest particular, they subject themselves
to censure. But asthistract is put forth merely as a history, or, if you will, asa
tale, in which, amid some examples worthy of imitation, there will be found, per-
haps, as many more which it were advisable not to follow, | hope it will prove use-
ful to some without being hurtful to any, and that my openness will find some
favour with all.

From my childhood, | have been familiar with letters; and as | was given to
believe that by their help a clear and certain knowledge of al that is useful in life
might be acquired, | was ardently desirous of instruction. But as soon as | had fin-
ished the entire course of study, at the close of which it is customary to be admit-
ted into the order of the learned, | completely changed my opinion. For | found
myself involved in so many doubts and errors, that | was convinced | had ad-
vanced no farther in all my attempts at learning, than the discovery at every turn



of my own ignorance. And yet | was studying in one of the most celebrated
schools in Europe, in which | thought there must be learned men, if such were
anywhere to be found. | had been taught all that otherslearned there; and not con-
tented with the sciences actually taught us, | had, in addition, read all the books
that had fallen into my hands, treating of such branches as are esteemed the most
curious and rare. | knew the judgment which others had formed of me; and | did
not find that | was considered inferior to my fellows, athough there were among
them some who were aready marked out to fill the places of our instructors. And,
in fine, our age appeared to me as flourishing, and as fertile in powerful minds as
any preceding one. | was thus led to take the liberty of judging of al other men
by myself, and of concluding that there was no science in existence that was of
such a nature as | had previously been given to believe.

| still continued, however, to hold in esteem the studies of the schools. | was
aware that the languages taught in them are necessary to the understanding of the
writings of the ancients; that the grace of fable stirs the mind; that the memorable
deeds of history elevate it; and, if read with discretion, aid in forming the judg-
ment; that the perusal of all excellent booksis, asit were, to interview with the no-
blest men of past ages, who have written them, and even a studied interview, in
which are discovered to us only their choicest thoughts; that eloquence has incom-
parable force and beauty; that poesy has its ravishing graces and delights; that in
the mathematics there are many refined discoveries eminently suited to gratify the
inquisitive, as well as further all the arts and lessen the labour of man; that numer-



ous highly useful precepts and exhortations to virtue are contained in treatises on
morals; that theology points out the path to heaven; that philosophy affords the
means of discoursing with an appearance of truth on all matters, and commands
the admiration of the more simple; that jurisprudence, medicine, and the other sci-
ences, secure for their cultivators honours and riches; and, in fine, that it is useful
to bestow some attention upon all, even upon those abounding the most in super-
stition and error, that we may be in a position to determine their real value, and
guard against being deceived.

But | believed that | had already given sufficient time to languages, and like-
wise to the reading of the writings of the ancients, to their histories and fables.
For to hold converse with those of other ages and to travel, are amost the same
thing. It is useful to know something of the manners of different nations, that we
may be enabled to form a more correct judgment regarding our own, and be pre-
vented from thinking that everything contrary to our customsis ridiculous and ir-
rational,- a conclusion usually come to by those whose experience has been
limited to their own country. On the other hand, when too much time is occupied
in travelling, we become strangers to our native country; and the over curiousin
the customs of the past are generally ignorant of those of the present. Besides, fic-
titious narratives lead us to imagine the possibility of many events that are impos-
sible; and even the most faithful histories, if they do not wholly misrepresent
matters, or exaggerate their importance to render the account of them more wor-
thy of perusal, omit, at least, amost always the meanest and least striking of the



attendant circumstances; hence it happens that the remainder does not represent
the truth, and that such as regulate their conduct by examples drawn from this
source, are apt to fall into the extravagances of the knight-errants of romance, and
to entertain projects that exceed their powers.

| esteemed eloquence highly, and was in raptures with poesy; but | thought
that both were gifts of nature rather than fruits of study. Those in whom the fac-
ulty of reason is predominant, and who most skilfully dispose their thoughts with
aview to render them clear and intelligible, are aways the best able to persuade
others of the truth of what they lay down, though they should speak only in the
language of Lower Brittany, and be wholly ignorant of the rules of rhetoric; and
those whose minds are stored with the most agreeable fancies, and who can give
expression to them with the greatest embellishment and harmony, are still the best
poets, though unacquainted with the art of poetry.

| was especially delighted with the mathematics, on account of the certitude
and evidence of their reasonings; but | had not as yet a precise knowledge of their
true use; and thinking that they but contributed to the advancement of the me-
chanical arts, | was astonished that foundations, so strong and solid, should have
had no loftier superstructure reared on them. On the other hand, | compared the
disquisitions of the ancient moralists to very towering and magnificent palaces
with no better foundation than sand and mud: they laud the virtues very highly,
and exhibit them as estimable far above anything on earth; but they give us no



adequate criterion of virtue, and frequently that which they designate with so fine
aname is but apathy, or pride, or despair, or parricide.

| revered our theology, and aspired as much as any one to reach heaven: but
being given assuredly to understand that the way is not less open to the most igno-
rant than to the most learned, and that the revealed truths which lead to heaven
are above our comprehension, | did not presume to subject them to the impotency
of my reason; and | thought that in order competently to undertake their examina-
tion, there was need of some specia help from heaven, and of being more than
man.

Of philosophy | will say nothing, except that when | saw that it had been culti-
vated for many ages by the most distinguished men, and that yet there isnot asin-
gle matter within its sphere which is not till in dispute, and nothing, therefore,
which is above doubt, | did not presume to anticipate that my success would be
greater in it than that of others; and further, when | considered the number of con-
flicting opinions touching a single matter that may be upheld by learned men,
while there can be but one true, | reckoned as well-nigh false all that was only
probable.

As to the other sciences, inasmuch as these borrow their principles from phi-
losophy, | judged that no solid superstructures could be reared on foundations so
infirm; and neither the honour nor the gain held out by them was sufficient to de-
termine me to their cultivation: for | was not, thank Heaven, in a condition which
compelled me to make merchandise of science for the bettering of my fortune;



and though | might not profess to scorn glory asacynic, | yet made very dlight ac-
count of that honour which | hoped to acquire only through fictitious titles. And,
in fine, of false sciences | thought | knew the worth sufficiently to escape being
deceived by the professions of an alchemist, the predictions of an astrologer, the
impostures of amagician, or by the artifices and boasting of any of those who pro-
fess to know things of which they are ignorant.

For these reasons, as soon as my age permitted me to pass from under the con-
trol of my instructors, | entirely abandoned the study of letters, and resolved no
longer to seek any other science than the knowledge of myself, or of the great
book of the world. | spent the remainder of my youth in travelling, in visiting
courts and armies, in holding intercourse with men of different dispositions and
ranks, in collecting varied experience, in proving myself in the different situations
into which fortune threw me, and, above al, in making such reflection on the mat-
ter of my experience as to secure my improvement. For it occurred to me that |
should find much more truth in the reasonings of each individua with reference
to the affairs in which he is personally interested, and the issue of which must
presently punish him if he has judged amiss, than in those conducted by a man of
lettersin his study, regarding speculative matters that are of no practica moment,
and followed by no consequences to himsdlf, farther, perhaps, than that they fos-
ter his vanity the better the more remote they are from common sense; requiring,
as they must in this case, the exercise of greater ingenuity and art to render them
probable. In addition, | had always a most earnest desire to know how to distin-



guish the true from the false, in order that | might be able clearly to discriminate
the right path in life, and proceed in it with confidence.

It is true that, while busied only in considering the manners of other men, |
found here, too, scarce any ground for settled conviction, and remarked hardly
less contradiction among them than in the opinions of the philosophers. So that
the greatest advantage | derived from the study consisted in this, that, observing
many things which, however extravagant and ridiculous to our apprehension, are
yet by common consent received and approved by other great nations, | learned to
entertain too decided a belief in regard to nothing of the truth of which | had been
persuaded merely by example and custom; and thus | gradually extricated myself
from many errors powerful enough to darken our natura intelligence, and inca-
pacitate usin great measure from listening to reason. But after | had been occu-
pied several years in thus studying the book of the world, and in essaying to
gather some experience, | at length resolved to make myself an object of study,
and to employ al the powers of my mind in choosing the paths | ought to follow,
an undertaking which was accompanied with greater success than it would have
been had | never quitted my country or my books.



CHAPTERII

| WAS then in Germany, attracted thither by the wars in that country, which
have not yet been brought to a termination; and as | was returning to the army
from the coronation of the emperor, the setting in of winter arrested me in alocal-
ity where, as | found no society to interest me, and was besides fortunately undis-
turbed by any cares or passions, | remained the whole day in seclusion, 1 with
full opportunity to occupy my attention with my own thoughts. Of these one of
the very first that occurred to me was, that there is seldom so much perfection in
works composed of many separate parts, upon which different hands had been
employed, as in those completed by a single master. Thusiit is observable that the
buildings which a single architect has planned and executed, are generally more
elegant and commodious than those which several have attempted to improve, by
making old walls serve for purposes for which they were not originaly built.
Thus aso, those ancient cities which, from being at first only villages, have be-
come, in course of time, large towns, are usually but ill laid out compared with
the regularly constructed towns which a professional architect has freely planned
on an open plain; so that although the severa buildings of the former may often
equal or surpass in beauty those of the latter, yet when one observes their indis-
criminate juxtaposition, there alarge one and here a small, and the consequent

1
Literally, in aroom heated by means of astove.- Tr.



crookedness and irregularity of the streets, one is disposed to allege that chance
rather than any human will guided by reason must have led to such an arrange-
ment. And if we consider that nevertheless there have been at all times certain of-
ficers whose duty it was to see that private buildings contributed to public
ornament, the difficulty of reaching high perfection with but the materials of oth-
ers to operate on, will be readily acknowledged. In the same way | fancied that
those nations which, starting from a semi-barbarous state and advancing to civili-
sation by slow degrees, have had their laws successively determined, and, as it
were, forced upon them ssmply by experience of the hurtfulness of particular
crimes and disputes, would by this process come to be possessed of less perfect
institutions than those which, from the commencement of their association as
communities, have followed the appointments of some wise legidator. It is thus
quite certain that the congtitution of the true religion, the ordinances of which are
derived from God, must be incomparably superior to that of every other. And, to
speak of human affairs, | believe that the past pre-eminence of Sparta was due not
to the goodness of each of itslaws in particular, for many of these were very
strange, and even opposed to good morals, but to the circumstance that, origi-
nated by a single individua, they all tended to a single end. In the same way |
thought that the sciences contained in books (such of them at least as are made up
of probable reasonings, without demonstrations), composed as they are of the
opinions of many different individuals massed together, are farther removed from
truth than the ssimple inferences which a man of good sense using his natural and
unprejudiced judgment draws respecting the matters of his experience. And be-



cause we have all to pass through a state of infancy to manhood, and have been of
necessity, for alength of time, governed by our desires and preceptors (whose dic-
tates were frequently conflicting, while neither perhaps aways counselled us for
the best), | farther concluded that it is almost impossible that our judgments can
be so correct or solid as they would have been, had our reason been mature from
the moment of our birth, and had we always been guided by it alone.

It istrue, however, that it is not customary to pull down all the houses of a
town with the single design of rebuilding them differently, and thereby rendering
the streets more handsome; but it often happens that a private individual takes
down his own with the view of erecting it anew, and that people are even some-
times constrained to this when their houses are in danger of falling from age, or
when the foundations are insecure. With this before me by way of example, | was
persuaded that it would indeed be preposterous for a private individual to think of
reforming a state by fundamentally changing it throughout, and overturning it in
order to set it up amended; and the same | thought was true of any similar project
for reforming the body of the sciences, or the order of teaching them established
in the schools: but as for the opinions which up to that time | had embraced, |
thought that | could not do better than resolve at once to sweep them wholly
away, that | might afterwards be in a position to admit either others more correct,
or even perhaps the same when they had undergone the scrutiny of reason. |
firmly believed that in thisway | should much better succeed in the conduct of
my life, than if | built only upon old foundations, and leant upon principles



which, in my youth, | had taken upon trust. For although I recognised various dif-
ficulties in this undertaking, these were not, however, without remedy, nor once
to be compared with such as attend the slightest reformation in public affairs.
Large bodies, if once overthrown, are with great difficulty set up again, or even
kept erect when once seriously shaken, and the fall of such is always disastrous.
Then if there are any imperfections in the constitutions of states (and that many
such exist the diversity of constitutions is alone sufficient to assure us), custom
has without doubt materially smoothed their inconveniences, and has even man-
aged to steer altogether clear of, or insensibly corrected a number which sagacity
could not have provided against with equal effect; and, in fine, the defects are al-
most always more tolerable than the change necessary for their removal; in the
same manner that highways which wind among mountains, by being much fre-
guented, become gradually so smooth and commodious, that it is much better to
follow them than to seek a straighter path by climbing over the tops of rocks and
descending to the bottoms of precipices.

Henceitisthat | cannot in any degree approve of those restless and busy med-
dlers who, called neither by birth nor fortune to take part in the management of
public affairs, are yet dways projecting reforms; and if | thought that this tract
contained aught which might justify the suspicion that | was a victim of such
folly, I would by no means permit its publication. | have never contemplated any-
thing higher than the reformation of my own opinions, and basing them on a foun-
dation wholly my own. And athough my own satisfaction with my work has led



me to present here adraft of it, | do not by any means therefore recommend to
every one else to make a similar attempt. Those whom God has endowed with a
larger measure of genius will entertain, perhaps, designs still more exalted; but
for the many | am much afraid lest even the present undertaking be more than
they can safely venture to imitate. The single design to strip one's self of all past
beliefs is one that ought not to be taken by every one. The majority of men is com-
posed of two classes, for neither of which would this be at al a befitting resolu-
tion: in the first place, of those who with more than a due confidence in their own
powers, are precipitate in their judgments and want the patience requisite for or-
derly and circumspect thinking; whence it happens, that if men of this class once
take the liberty to doubt of their accustomed opinions, and quit the beaten high-
way, they will never be able to thread the byway that would lead them by a
shorter course, and will lose themselves and continue to wander for life; in the
second place, of those who, possessed of sufficient sense or modesty to determine
that there are others who excel them in the power of discriminating between truth
and error, and by whom they may be instructed, ought rather to content them-
selves with the opinions of such than trust for more correct to their own reason.

For my own part, | should doubtless have belonged to the latter class, had | re-
ceived instruction from but one master, or had | never known the diversities of
opinion that from time immemoria have prevailed among men of the greatest
learning. But | had become aware, even so early as during my college life, that no
opinion, however absurd and incredible, can be imagined, which has not been



maintained by some one of the philosophers; and afterwards in the course of my
travels | remarked that all those whose opinions are decidedly repugnant to ours
are not on that account barbarians and savages, but on the contrary that many of
these nations make an equally good, if not a better, use of their reason than we do.
| took into account also the very different character which a person brought up
from infancy in France or Germany exhibits, from that which, with the same
mind originaly, this individual would have possessed had he lived always among
the Chinese or with savages, and the circumstance that in dress itself the fashion
which pleased us ten years ago, and which may again, perhaps, be received into
favour before ten years have gone, appears to us at this moment extravagant and
ridiculous. | was thus led to infer that the ground of our opinionsis far more cus-
tom and example than any certain knowledge. And, finally, although such be the
ground of our opinions, | remarked that a plurality of suffragesis no guarantee of
truth where it is at all of difficult discovery, asin such casesit is much more
likely that it will be found by one than by many. | could, however, select from the
crowd no one whaose opinions seemed worthy of preference, and thus | found my-
self constrained, as it were, to use my own reason in the conduct of my life.

But like one walking alone and in the dark, | resolved to proceed so slowly
and with such circumspection, that if | did not advance far, | would at least guard
against falling. | did not even choose to dismiss summarily any of the opinions
that had crept into my belief without having been introduced by reason, but first
of all took sufficient time carefully to satisfy myself of the general nature of the



task | was setting myself, and ascertain the true method by which to arrive at the
knowledge of whatever lay within the compass of my powers.

Among the branches of philosophy, | had, at an earlier period, given some at-
tention to logic, and among those of the mathematics to geometrical analysis and
algebra,- three arts or sciences which ought, as | concelved, to contribute some-
thing to my design. But, on examination, | found that, as for logic, its syllogisms
and the majority of its other precepts are of avail rather in the communication of
what we aready know, or even as the art of Lully, in speaking without judgment
of things of which we are ignorant, than in the investigation of the unknown; and
although this science contains indeed a number of correct and very excellent pre-
cepts, there are, nevertheless, so many others, and these either injurious or super-
fluous, mingled with the former, that it is amost quite as difficult to effect a
severance of the true from the false asit is to extract a Diana or a Minervafrom a
rough block of marble. Then as to the analysis of the ancients and the algebra of
the moderns, besides that they embrace only matters highly abstract, and, to ap-
pearance, of no use, the former is so exclusively restricted to the consideration of
figures, that it can exercise the understanding only on condition of greatly fatigu-
ing the imagination; and, in the latter, there is so complete a subjection to certain
rules and formulas, that there results an art full of confusion and obscurity calcu-
lated to embarrass, instead of a science fitted to cultivate the mind. By these con-
Siderations | was induced to seek some other method which would comprise the
advantages of the three and be exempt from their defects. And as a multitude of



laws often only hampers justice, so that a state is best governed when, with few
laws, these are rigidly administered; in like manner, instead of the great number
of precepts of which logic is composed, | believed that the four following would
prove perfectly sufficient for me, provided | took the firm and unwavering resolu-
tion never in a single instance to fail in observing them.

The first was never to accept anything for true which | did not clearly know to
be such; that isto say, carefully to avoid precipitancy and prejudice, and to com-
prise nothing more in my judgment than what was presented to my mind so
clearly and distinctly as to exclude all ground of doubt.

The second, to divide each of the difficulties under examination into as many
parts as possible, and as might be necessary for its adequate solution.

The third, to conduct my thoughts in such order that, by commencing with ob-
jects the simplest and easiest to know, | might ascend by little and little, and, as it
were, step by step, to the knowledge of the more complex; assigning in thought a
certain order even to those objects which in their own nature do not stand in are-
lation of antecedence and sequence.

And the last, in every case to make enumerations so complete, and reviews so
genera, that | might be assured that nothing was omitted.

The long chains of simple and easy reasonings by means of which geometers
are accustomed to reach the conclusions of their most difficult demonstrations,
had led me to imagine that al things, to the knowledge of which man is compe-



tent, are mutually connected in the same way, and that there is nothing so far re-
moved from us as to be beyond our reach, or so hidden that we cannot discover it,
provided only we abstain from accepting the false for the true, and always pre-
serve in our thoughts the order necessary for the deduction of one truth from an-
other. And | had little difficulty in determining the objects with which it was
necessary to commence, for | was already persuaded that it must be with the sim-
plest and easiest to know, and, considering that of all those who have hitherto
sought truth in the sciences, the mathematicians aone have been able to find any
demonstrations, that is, any certain and evident reasons, | did not doubt but that
such must have been the rule of their investigations. | resolved to commence,
therefore, with the examination of the simplest objects, not anticipating, however,
from this any other advantage than that to be found in accustoming my mind to
the love and nourishment of truth, and to a distaste for al such reasonings as were
unsound. But | had no intention on that account of attempting to master all the
particular sciences commonly denominated mathematics. but observing that, how-
ever different their objects, they all agree in considering only the various relations
or proportions subsisting among those objects, | thought it best for my purpose to
consider these proportions in the most general form possible, without referring
them to any objects in particular, except such as would most facilitate the knowl-
edge of them, and without by any means restricting them to these, that afterwards
| might thus be the better able to apply them to every other class of objects to
which they are legitimately applicable. Perceiving further, that in order to under-
stand these relations | should sometimes have to consider them one by one, and



sometimes only to bear them in mind, or embrace them in the aggregate, |
thought that, in order the better to consider them individually, | should view them
as subsisting between straight lines, than which | could find no objects more sm-
ple, or capable of being more distinctly represented to my imagination and
senses; and on the other hand, that in order to retain them in the memory, or em-
brace an aggregate of many, | should express them by certain characters the brief-
est possible. Inthisway | believed that | could borrow al that was best both in
geometrical analysis and in algebra, and correct al the defects of the one by help
of the other.

And, in point of fact, the accurate observance of these few precepts gave me, |
take the liberty of saying, such ease in unravelling al the questions embraced in
these two sciences, that in the two or three months | devoted to their examination,
not only did I reach solutions of questions | had formerly deemed exceedingly dif-
ficult, but even as regards questions of the solution of which | continued ignorant,
| was enabled, as it appeared to me, to determine the means whereby, and the ex-
tent to which, a solution was possible; results attributable to the circumstance that
| commenced with the simplest and most general truths, and that thus each truth
discovered was arule available in the discovery of subsequent ones. Nor in this
perhaps shall | appear too vain, if it be considered that, as the truth on any particu-
lar point is one, whoever apprehends the truth, knows all that on that point can be
known. The child, for example, who has been instructed in the elements of arit-
hmetic, and has made a particular addition, according to rule, may be assured that



he has found, with respect to the sum of the numbers before him, al that in thisin-
stance is within the reach of human genius. Now, in conclusion, the method

which teaches adherence to the true order, and an exact enumeration of all the con-
ditions of the thing sought includes al that gives certitude to the rules of arit-
hmetic.

But the chief ground of my satisfaction with this method, was the assurance |
had of thereby exercising my reason in all matters, if not with absolute perfection,
at least with the greatest attainable by me: besides, | was conscious that by its use
my mind was becoming gradually habituated to clearer and more distinct concep-
tions of its objects; and | hoped aso, from not having restricted this method to
any particular matter, to apply it to the difficulties of the other sciences, with not
less success than to those of algebra. | should not, however, on this account have
ventured at once on the examination of al the difficulties of the sciences which
presented themselves to me, for this would have been contrary to the order pre-
scribed in the method, but observing that the knowledge of such is dependent on
principles borrowed from philosophy, in which | found nothing certain, | thought
it necessary first of al to endeavour to establish its principles. And because | ob-
served, besides, that an inquiry of this kind was of all others of the greatest mo-
ment, and one in which precipitancy and anticipation in judgment were most to
be dreaded, | thought that | ought not to approach it till | had reached a more ma-
ture age (being at that time but twenty-three), and had first of all employed much
of my time in preparation for the work, as well by eradicating from my mind all



the erroneous opinions | had up to that moment accepted, as by amassing variety
of experience to afford materias for my reasonings, and by continually exercising
mysalf in my chosen method with a view to increased skill in its application.



CHAPTERIII

AND, findly, asit is not enough, before commencing to rebuild the house in
which we live, that it be pulled down, and materials and builders provided, or that
we engage in the work ourselves, according to a plan which we have beforehand
carefully drawn out, but as it is likewise necessary that we be furnished with
some other house in which we may live commodiously during the operations, so
that I might not remain irresolute in my actions, while my reason compelled me
to suspend my judgment, and that | might not be prevented from living thencefor-
ward in the greatest possible felicity, | formed a provisory code of morals, com-
posed of three or four maxims, with which | am desirous to make you acquainted.

The first was to obey the laws and customs of my country, adhering firmly to
the faith in which, by the race of God, | had been educated from my childhood,
and regulating my conduct in every other matter according to the most moderate
opinions, and the farthest removed from extremes, which should happen to be
adopted in practice with general consent of the most judicious of those among
whom | might be living. For, as | had from that time begun to hold my own opin-
ions for nought because | wished to subject them all to examination, | was con-
vinced that | could not do better than follow in the meantime the opinions of the
most judicious; and although there are some perhaps among the Persians and Chi-
nese as judicious as among ourselves, expediency seemed to dictate that | should
regulate my practice conformably to the opinions of those with whom | should
have to live: and it appeared to me that. in order to ascertain the real oninions of



such, | ought rather to take cognisance of what they practised than of what they
said, not only because, in the corruption of our manners, there are few disposed to
speak exactly as they believe, but aso because very many are not aware of what it
is that they really believe; for, as the act of mind by which athing is believed is
different from that by which we know that we believe it, the one act is often
found without the other. Also, amid many opinions held in equal repute, | chose
always the most moderate, as much for the reason that these are always the most
convenient for practice, and probably the best (for all excessis generdly vicious),
asthat, in the event of my falling into error, | might be at less distance from the
truth than if, having chosen one of the extremes, it should turn out to be the other
which | ought to have adopted. And | placed in the class of extremes especialy

all promises by which somewhat of our freedom is abridged; not that | disap-
proved of the laws which, to provide against the instability of men of feeble reso-
lution, when what is sought to be accomplished is some good, permit
engagements by vows and contracts binding the parties to persevere in it, or even,
for the security of commerce, sanction similar engagements where the purpose
sought to be realised is indifferent: but because | did not find anything on earth
which was wholly superior to change, and because, for myself in particular, |
hoped gradually to perfect my judgments, and not to suffer them to deteriorate, |
would have deemed it a grave sin against good sensg, if, for the reason that | ap-
proved of something at a particular time, | therefore bound myself to hold it for
good at a subsequent time, when perhaps it had ceased to be so, or | had ceased to
esteem it such.



My second maxim was to be as firm and resolute in my actions as | was able,
and not to adhere less steadfastly to the most doubtful opinions, when once
adopted, than if they had been highly certain; imitating in this the example of trav-
ellers who, when they have lost their way in aforest, ought not to wander from
side to side, far less remain in one place, but proceed constantly towards the same
side in as straight a line as possible, without changing their direction for dight rea-
sons, athough perhaps it might be chance alone which at first determined the se-
lection; for in this way, if they do not exactly reach the point they desire, they will
come at least in the end to some place that will probably be preferable to the mid-
dle of aforest. In the same way, since in action it frequently happens that no delay
ispermissible, it is very certain that, when it is not in our power to determine
what is true, we ought to act according to what is most probable; and even a-
though we should not remark a greater probability in one opinion than in another,
we ought notwithstanding to choose one or the other, and afterwards consider it,
in so far asit relates to practice, as no longer dubious, but manifestly true and cer-
tain, since the reason by which our choice has been determined is itself possessed
of these qualities. This principle was sufficient thenceforward to rid me of all
those repentings and pangs of remorse that usually disturb the consciences of
such feeble and uncertain minds as, destitute of any clear and determinate princi-
ple of choice, alow themselves one day to adopt a course of action as the best,
which they abandon the next, as the opposite.



My third maxim was to endeavour always to conquer myself rather than for-
tune, and change my desires rather than the order of the world, and in general, ac-
custom myself to the persuasion that, except our own thoughts, there is nothing
absolutely in our power; so that when we have done our best in respect of things
external to us, all wherein we fail of successisto be held, as regards us, abso-
lutely impossible: and this single principle seemed to me sufficient to prevent me
from desiring for the future anything which | could not obtain, and thus render me
contented; for since our will naturally seeks those objects aone which the under-
standing represents as in some way possible of attainment, it is plain, that if we
consider al external goods as equally beyond our power, we shall no more regret
the absence of such goods as seem due to our birth, when deprived of them with-
out any fault of ours, than our not possessing the kingdoms of China or Mexico;
and thus making, so to speak, a virtue of necessity, we shall no more desire health
in disease, or freedom in imprisonment, than we now do bodies incorruptible as
diamonds, or the wings of birds to fly with. But | confess there is need of pro-
longed discipline and frequently repeated meditation to accustom the mind to
view al objectsin this light; and | believe that in this chiefly consisted the secret
of the power of such philosophers as in former times were enabled to rise supe-
rior to the influence of fortune, and, amid suffering and poverty, enjoy a happi-
ness which their gods might have envied. For, occupied incessantly with the
consideration of the limits prescribed to their power by nature, they became so en-
tirely convinced that nothing was at their disposal except their own thoughts, that
this conviction was of itself sufficient to prevent their entertaining any desire of



other objects; and over their thoughts they acquired a sway so absolute, that they
had some ground on this account for esteeming themselves more rich and more
powerful, more free and more happy, than other men who, whatever be the fa-
vours heaped on them by nature and fortune, if destitute of this philosophy, can
never command the realisation of al their desires.

In fine, to conclude this code of morals, | thought of reviewing the different
occupations of men in this life, with the view of making choice of the best. And,
without wishing to offer any remarks on the employments of others, | may state
that it was my conviction that | could not do better than continue in that in which
| was engaged, viz., in devoting my whole life to the culture of my reason, and in
making the greatest progress | was able in the knowledge of truth, on the princi-
ples of the method which | had prescribed to myself. This method, from the time |
had begun to apply it, had been to me the source of satisfaction so intense asto
lead me to believe that more perfect or more innocent could not be enjoyed in this
life; and as by its means | daily discovered truths that appeared to me of some im-
portance, and of which other men were generaly ignorant, the gratification
thence arising so occupied my mind that | was wholly indifferent to every other
object. Besides, the three preceding maxims were founded singly on the design of
continuing the work of self-instruction. For since God has endowed each of us
with some light of reason by which to distinguish truth from error, | could not
have believed that | ought for a single moment to rest satisfied with the opinions
of another, unless | had resolved to exercise my own judgment in examining these



whenever | should be duly qualified for the task. Nor could | have proceeded on
such opinions without scruple, had | supposed that | should thereby forfeit any ad-
vantage for attaining still more accurate, should such exist. And, in fine, | could
not have restrained my desires, nor remained satisfied, had | not followed a path
in which I thought myself certain of attaining all the knowledge to the acquisition
of which | was competent, as well as the largest amount of what is truly good
which | could ever hope to secure. Inasmuch as we neither seek nor shun any ob-
ject except in so far as our understanding represents it as good or bad, all that is
necessary to right action is right judgment, and to the best action the most correct
judgment,- that is, to the acquisition of all the virtues with all else that is truly
valuable and within our reach; and the assurance of such an acquisition cannot
fail to render us contented.

Having thus provided mysalf with these maxims, and having placed them in
reserve along with the truths of faith, which have ever occupied the first placein
my belief, | came to the conclusion that | might with freedom set about ridding
myself of what remained of my opinions. And, inasmuch as | hoped to be better
able successfully to accomplish this work by holding intercourse with mankind,
than by remaining longer shut up in the retirement where these thoughts had oc-
curred to me, | betook me again to travelling before the winter was well ended.
And, during the nine subsequent years, | did nothing but roam from one place to
another, desirous of being a spectator rather than an actor in the plays exhibited
on the theatre of the world; and, as | made it my business in each matter to reflect



particularly upon what might fairly be doubted and prove a source of error, |
gradually rooted out from my mind all the errors which had hitherto crept into it.
Not that in this | imitated the sceptics who doubt only that they may doubt, and
seek nothing beyond uncertainty itself; for, on the contrary, my design was singly
to find ground of assurance, and cast aside the loose earth and sand, that | might
reach the rock or the clay. In this, as appears to me, | was successful enough; for,
since | endeavoured to discover the falsehood or incertitude of the propositions |
examined, not by feeble conjectures, but by clear and certain reasonings, | met
with nothing so doubtful as not to yield some conclusion of adequate certainty, al-
though this were merely the inference, that the matter in question contained noth-
ing certain. And, just asin pulling down an old house, we usually reserve the
ruins to contribute towards the erection, so, in destroying such of my opinions as
| judged to beill-founded, | made a variety of observations and acquired an
amount of experience of which | availed mysdlf in the establishment of more cer-
tain. And further, | continued to exercise myself in the method | had prescribed;
for, besides taking care in general to conduct all my thoughts according to its
rules, | reserved some hours from time to time which | expressly devoted to the
employment of the method in the solution of mathematical difficulties, or evenin
the solution likewise of some questions belonging to other sciences, but which,
by my having detached them from such principles of these sciences as were of in-
adequate certainty, were rendered amost mathematical: the truth of thiswill be
manifest from the numerous examples contained in this volume. 2 And thus,
without in appearance living otherwise than those who, with no other occupation



than that of spending their lives agreeably and innocently, study to sever pleasure
from vice, and who, that they may enjoy their leisure without ennui, have re-
course to such pursuits as are honourable, | was nevertheless prosecuting my de-
sign, and making greater progress in the knowledge of truth, than | might,
perhaps, have made had | been engaged in the perusal of books merely, or in hold-
ing converse with men of |etters.

These nine years passed away, however, before | had come to any determinate
judgment respecting the difficulties which form matter of dispute anong the
learned, or had commenced to seek the principles of any philosophy more certain
than the vulgar. And the examples of many men of the highest genius, who had,
in former times, engaged in thisinquiry, but, as appeared to me, without success,
led me to imagine it to be awork of so much difficulty, that | would not perhaps
have ventured on it so soon had | not heard it currently rumoured that | had al-
ready completed the inquiry. | know not what were the grounds of this opinion;
and, if my conversation contributed in any measure to its rise, this must have hap-
pened rather from my having confessed my ignorance with greater freedom than
those are accustomed to do who have studied alittle, and expounded, perhaps, the
reasons that led me to doubt of many of those things that by others are esteemed

2
The " Discourse on Method” was originally published along
with the“Dioptrics,” the“Meteorics,” and the“ Geometry.” -
Tr.



certain, than from my having boasted of any system of philosophy. But, as| am
of adisposition that makes me unwilling to be esteemed different from what | re-
ally am, | thought it necessary to endeavour by al means to render myself worthy
of the reputation accorded to me; and it is now exactly eight years since this de-
sire constrained me to remove from all those places where interruption from any
of my acquaintances was possible, and betake myself to this country, 3inwhich
the long duration of the war has led to the establishment of such discipline, that
the armies maintained seem to be of use only in enabling the inhabitants to enjoy
more securely the blessings of peace; and where, in the midst of a great crowd ac-
tively engaged in business, and more careful of their own affairs than curious
about those of others, | have been enabled to live without being deprived of any
of the conveniences to be had in the most populous cities, and yet as solitary and
asretired asin the midst of the most remote deserts.

3
Holland; to which country he withdrew in 1629.- Tr.



CHAPTER IV

| AM in doubt as to the propriety of making my first meditations in the place
above mentioned matter of discourse; for these are so metaphysical, and so un-
common, as not, perhaps, to be acceptable to every one. And yet, that it may be
determined whether the foundations that | have laid are sufficiently secure, | find
myself in a measure constrained to advert to them. | had long before remarked
that, in relation to practice, it is sometimes necessary to adopt, as if above doubt,
opinions which we discern to be highly uncertain, as has been already said; but as
| then desired to give my attention solely to the search after truth, | thought that a
procedure exactly the opposite was called for, and that | ought to reject as abso-
lutely false all opinionsin regard to which | could suppose the least ground for
doubt, in order to ascertain whether after that there remained aught in my belief
that was wholly indubitable. Accordingly, seeing that our senses sometimes de-
ceive us, | was willing to suppose that there existed nothing really such as they
presented to us; and because some men err in reasoning, and fall into paralo-
gisms, even on the simplest matters of geometry, |, convinced that | was as open
to error as any other, rejected as false all the reasonings | had hitherto taken for
demonstrations; and finally, when | considered that the very same thoughts (pres-
entations) which we experience when awake may aso be experienced when we
are asleep, while thereis at that time not one of them true, | supposed that all the
objects (presentations) that had ever entered into my mind when awake, had in
them no more truth than the illusions of my dreams. But immediately upon this |



observed that, whilst | thus wished to think that all was false, it was absolutely
necessary that I, who thus thought, should be somewhat; and as | observed that
thistruth, | think, therefore | am (cogito ergo sum), was so certain and of such evi-
dence, that no ground of doubt, however extravagant, could be alleged by the
sceptics capable of shaking it, | concluded that | might, without scruple, accept it
as the first principle of the philosophy of which | was in search.

In the next place, | attentively examined what | was, and as | observed that |
could suppose that | had no body, and that there was no world nor any placein
which | might be; but that | could not therefore suppose that | was not; and that,
on the contrary, from the very circumstance that | thought to doubt of the truth of
other things, it most clearly and certainly followed that | was; while, on the other
hand, if | had only ceased to think, athough all the other objects which | had ever
imagined had been in reality existent, | would have had no reason to believe that |
existed; | thence concluded that | was a substance whose whole essence or nature
congists only in thinking, and which, that it may exist, has need of no place, nor is
dependent on any materia thing; so that “I,” that is to say, the mind by which |
am what | am, iswholly distinct from the body, and is even more easily known
than the latter, and is such, that although the latter were not, it would still con-
tinueto beall that it is.

After this| inquired in general into what is essential to the truth and certainty

of aproposition; for since | had discovered one which | knew to be true, | thought
that | must likewise be able to discover the ground of this certitude. And as | ob-



served that in the words | think, therefore | am (cogito ergo sum), there is nothing
at all which gives me assurance of their truth beyond this, that | see very clearly
that in order to think it is necessary to exist, | concluded that | might take, asa
generd rule, the principle, that all the things which we very clearly and distinctly
conceive are true, only observing, however, that there is some difficulty in rightly
determining the objects which we distinctly conceive.

In the next place, from reflecting on the circumstance that | doubted, and that
consequently my being was not wholly perfect (for | clearly saw that it was a
greater perfection to know than to doubt), | was led to inquire whence | had
learned to think of something more perfect than myself; and | clearly recognised
that | must hold this notion from some nature which in reality was more perfect.
Asfor the thoughts of many other objects external to me, as of the sky, the earth,
light, heat, and a thousand more, | was less at aloss to know whence these came;
for since | remarked in them nothing which seemed to render them superior to my-
self, | could believe that, if these were true, they were dependencies on my own
nature, in so far as it possessed a certain perfection, and, if they were false, that |
held them from nothing, that is to say, that they were in me because of a certain
imperfection of my nature. But this could not be the case with the idea of a nature
more perfect than myself; for to receive it from nothing was a thing manifestly im-
possible; and, because it is not less repugnant that the more perfect should be an
effect of, and dependence on the less perfect, than that something should proceed
from nothing, it was equally impossible that | could hold it from myself: accord-



ingly, it but remained that it had been placed in me by a nature which was in real-
ity more perfect than mine, and which even possessed within itself al the perfec-
tions of which | could form any ideg; that isto say, in asingle word, which was
God. And to this | added that, since | knew some perfections which | did not pos-
sess, | was not the only being in existence (1 will here, with your permission,
freely use the terms of the schools); but, on the contrary, that there was of neces-
sity some other more perfect Being upon whom | was dependent, and from whom
| had received all that | possessed; for if | had existed alone, and independently of
every other being, so as to have had from myself all the perfection, however little,
which | actually possessed, | should have been able, for the same reason, to have
had from myself the whole remainder of perfection, of the want of which | was
conscious, and thus could of myself have become infinite, eternal, immutable, om-
niscient, al-powerful, and, in fine, have possessed al the perfections which |
could recognise in God. For in order to know the nature of God (whose existence
has been established by the preceding reasonings), as far as my own nature per-
mitted, | had only to consider in reference to all the properties of which | found in
my mind some idea, whether their possession was a mark of perfection; and | was
assured that no one which indicated any imperfection was in him, and that none
of the rest was awanting. Thus | perceived that doubt, inconstancy, sadness, and
such like, could not be found in God, since | myself would have been happy to be
free from them. Besides, | had ideas of many sensible and corporeal things; for al-
though | might suppose that | was dreaming, and that all which | saw or imagined
was fase, | could not, nevertheless, deny that the ideas were in redlity in my



thoughts. But, because | had already very clearly recognised in myself that the in-
telligent nature is distinct from the corporeal, and as | observed that all composi-
tion is an evidence of dependency, and that a state of dependency is manifestly a
state of imperfection, | therefore determined that it could not be a perfection in
God to be compounded of these two natures, and that consequently he was not so
compounded; but that if there were any bodies in the world, or even any intelli-
gences, or other natures that were not wholly perfect, their existence depended on
his power in such away that they could not subsist without him for a single mo-
ment.

| was disposed straightway to search for other truths; and when | had repre-
sented to myself the object of the geometers, which | concelved to be a continu-
ous body, or a space indefinitely extended in length, breadth, and height or depth,
divisble into divers parts which admit of different figures and sizes, and of being
moved or transposed in al manner of ways (for all this the geometers suppose to
be in the object they contemplate), | went over some of their simplest demonstra-
tions. And, in thefirst place, | observed, that the great certitude which by com-
mon consent is accorded to these demonstrations, is founded solely upon this, that
they are clearly conceived in accordance with the rules | have already laid down.
In the next place, | perceived that there was nothing at al in these demonstrations
which could assure me of the existence of their object: thus, for example, suppos-
ing atriangle to be given, | distinctly perceived that its three angles were necessar-
ily equal to two right angles, but I did not on that account perceive anything



which could assure me that any triangle existed: while, on the contrary, recurring
to the examination of the idea of a Perfect Being, | found that the existence of the
Being was comprised in the idea in the same way that the equality of its three an-
gles to two right angles is comprised in the idea of atriangle, or asin theideaof a
sphere, the equidistance of al points on its surface from the centre, or even still
more clearly; and that consequently it is at least as certain that God, who is this
Perfect Being, is, or exists, as any demonstration of geometry can be.

But the reason which leads many to persuade themselves that there is a diffi-
culty in knowing this truth, and even also in knowing what their mind redly is, is
that they never raise their thoughts above sensible objects, and are so accustomed
to consider nothing except by way of imagination, which is a mode of thinking
limited to material objects, that all that is not imaginable seems to them not intelli-
gible. The truth of thisis sufficiently manifest from the single circumstance, that
the philosophers of the schools accept as a maxim that there is nothing in the un-
derstanding which was not previoudly in the senses, in which however it is certain
that the ideas of God and of the soul have never been; and it appears to me that
they who make use of their imagination to comprehend these ideas do exactly the
some thing asif, in order to hear sounds or smell odours, they strove to avail
themselves of their eyes; unless indeed that there is this difference, that the sense
of sight does not afford us an inferior assurance to those of smell or hearing; in
place of which, neither our imagination nor our senses can give us assurance of
anything unless our understanding intervene.



Finaly, if there be still persons who are not sufficiently persuaded of the exist-
ence of God and of the soul, by the reasons | have adduced, | am desirous that
they should know that all the other propositions, of the truth of which they deem
themselves perhaps more assured, as that we have a body, and that there exist
stars and an earth, and such like, are less certain; for, athough we have a moral as-
surance of these things, which is so strong that there is an appearance of extrava-
gance in doubting of their existence, yet at the same time no one, unless his
intellect isimpaired, can deny, when the question relates to a metaphysical certi-
tude, that there is sufficient reason to exclude entire assurance, in the observation
that when asleep we can in the same way imagine ourselves possessed of another
body and that we see other stars and another earth, when there is nothing of the
kind. For how do we know that the thoughts which occur in dreaming are false
rather than those other which we experience when awake, since the former are
often not less vivid and distinct than the latter? And though men of the highest
genius study this question as long as they please, | do not believe that they will be
able to give any reason which can be sufficient to remove this doubt, unless they
presuppose the existence of God. For, in the first place, even the principle which |
have already taken as arule, viz., that all the things which we clearly and dis-
tinctly conceive are true, is certain only because God is or exists, and because he
is a Perfect Being, and because all that we possess is derived from him: whence it
follows that our ideas or notions, which to the extent of their clearness and dis-
tinctness arereal, and proceed from God, must to that extent be true. Accordingly,
whereas we not unfrequently have ideas or notions in which some falsity is con-



tained, this can only be the case with such as are to some extent confused and ob-
scure, and in this proceed from nothing (participate of negation), that is, exist in
us thus confused because we are not wholly perfect. And it is evident that it is not
less repugnant that falsity or imperfection, in so far asit is imperfection, should
proceed from God, than that truth or perfection should proceed from nothing. But
if we did not know that all which we possess of real and true proceeds from a Per-
fect and Infinite Being, however clear and distinct our ideas might be, we should
have no ground on that account for the assurance that they possessed the perfec-
tion of being true.

But after the knowledge of God and of the soul has rendered us certain of this
rule, we can easily understand that the truth of the thoughts we experience when
awake, ought not in the slightest degree to be called in question on account of the
illusions of our dreams. For if it happened that an individual, even when asleep,
had some very distinct idea, as, for example, if a geometer should discover some
new demonstration, the circumstance of his being asleep would not militate
againgt its truth; and as for the most ordinary error of our dreams, which consists
in their representing to us various objects in the same way as our external senses,
thisis not prejudicia, since it leads us very properly to suspect the truth of the
ideas of sense; for we are not unfrequently deceived in the same manner when
awake; as when persons in the jaundice see all objects yellow, or when the stars
or bodies a a great distance appear to us much smaller than they are. For, in fine,
whether awake or asleep, we ought never to allow ourselves to be persuaded of



the truth of anything unless on the evidence of our reason. And it must be noted
that | say of our reason, and not of our imagination or of our senses: thus, for ex-
ample, although we very clearly see the sun, we ought not therefore to determine
that it isonly of the size which our sense of sight presents; and we may very dis-
tinctly imagine the head of alion joined to the body of a goat, without being there-
fore shut up to the conclusion that a chimaera exists; for it is not a dictate of
reason that what we thus see or imagineisin redlity existent; but it plainly tells us
that al our ideas or notions contain in them some truth; for otherwise it could not
be that God, who is wholly perfect and veracious, should have placed them in us.
And because our reasonings are never so clear or so complete during sleep as
when we are awake, although sometimes the acts of our imagination are then as
lively and distinct, if not more so than in our waking moments, reason further dic-
tates that, since all our thoughts cannot be true because of our partial imperfec-
tion, those possessing truth must infalibly be found in the experience of our
waking moments rather than in that of our dreams.



CHAPTER YV

| WOULD here willingly have proceeded to exhibit the whole chain of truths
which | deduced from these primary; but as with a view to this it would have
been necessary now to treat of many questions in dispute among the learned, with
whom | do not wish to be embroiled, | believe that it will be better for me to re-
frain from this exposition, and only mention in general what these truths are, that
the more judicious may be able to determine whether a more specia account of
them would conduce to the public advantage. | have ever remained firm in my
original resolution to suppose no other principle than that of which | have re-
cently availed myself in demonstrating the existence of God and of the soul, and
to accept as true nothing that did not appear to me more clear and certain than the
demonstrations of the geometers had formerly appeared; and yet | venture to state
that not only have | found means to satisfy myself in a short time on all the princi-
pa difficulties which are usually treated of in philosophy, but | have aso ob-
served certain laws established in nature by God in such a manner, and of which
he has impressed on our minds such notions, that after we have reflected suffi-
ciently upon these, we cannot doubt that they are accurately observed in all that
exists or takes place in the world: and farther, by considering the concatenation of
these laws, it appears to me that | have discovered many truths more useful and
more important than all | had before learned, or even had expected to learn.

But because | have essayed to expound the chief of these discoveriesin atrea
tise which certain considerations nrevent me from publishina. | cannot make the



results known more conveniently than by here giving a summary of the contents
of thistreatise. It was my design to comprise in it al that, before | set myself to
writeit, | thought | knew of the nature of material objects. But like the painters
who, finding themselves unable to represent equally well on a plain surface al the
different faces of a solid body, select one of the chief, on which alone they make
the light fall, and throwing the rest into the shade, allow them to appear only in so
far as they can be seen while looking at the principal one; so, fearing lest | should
not be able to comprise in my discourse al that wasin my mind, | resolved to ex-
pound singly, though at considerable length, my opinions regarding light; then to
take the opportunity of adding something on the sun and the fixed stars, since
light almost wholly proceeds from them; on the heavens since they transmit it; on
the planets, comets, and earth, since they reflect it; and particularly on all the bod-
ies that are upon the earth, since they are either coloured, or transparent, or lumi-
nous; and finally on man, since he is the spectator of these objects. Further, to
enable me to cast this variety of subjects somewhat into the shade, and to express
my judgment regarding them with greater freedom, without being necessitated to
adopt or refute the opinions of the learned, | resolved to leave all the people here
to their disputes, and to speak only of what would happen in a new world, if God
were now to create somewhere in the imaginary spaces matter sufficient to com-
pose one, and were to agitate variously and confusedly the different parts of this
matter, so that there resulted a chaos as disordered as the poets ever feigned, and
after that did nothing more than lend his ordinary concurrence to nature, and al-
low her to act in accordance with the laws which he had established. On this sup-



position, 1, in the first place, described this matter, and essayed to represent it in
such a manner that to my mind there can be nothing clearer and more intelligible,
except what has been recently said regarding God and the soul; for | even ex-
pressly supposed that it possessed none of those forms or qualities which are so
debated in the schools, nor in genera anything the knowledge of which is not so
natural to our minds that no one can so much as imagine himself ignorant of it.
Besides, | have pointed out what are the laws of nature; and, with no other princi-
ple upon which to found my reasonings except the infinite perfection of God, | en-
deavoured to demonstrate all those about which there could be any room for
doubt, and to prove that they are such, that even if God had created more worlds,
there could have been none in which these laws were not observed. Theresfter, |
showed how the greatest part of the matter of this chaos must, in accordance with
these laws, dispose and arrange itself in such away as to present the appearance
of heavens; how in the meantime some of its parts must compose an earth and
some planets and comets, and others a sun and fixed stars. And, making adigres-
sion at this stage on the subject of light, | expounded at considerable length what
the nature of that light must be which is found in the sun and the stars, and how
thence in an instant of time it traverses the immense spaces of the heavens, and
how from the planets and cometsiit is reflected towards the earth. To this| like-
wise added much respecting the substance, the situation, the motions, and all the
different qualities of these heavens and stars; so that | thought | had said enough
respecting them to show that there is nothing observable in the heavens or stars of
our system that must not, or at least may not appear precisely alike in those of the



system which | described. | came next to speak of the earth in particular, and to
show how, even though | had expressly supposed that God had given no weight
to the matter of which it is composed, this should not prevent all its parts from
tending exactly to its centre; how with water and air on its surface, the disposition
of the heavens and heavenly bodies, more especialy of the moon, must cause a
flow and ebb, like in all its circumstances to that observed in our seas, as also a
certain current both of water and air from east to west, such asis likewise ob-
served between the tropics; how the mountains, seas, fountains, and rivers might
naturaly be formed in it, and the metals produced in the mines, and the plants
grow in the fields; and in general, how all the bodies which are commonly de-
nominated mixed or composite might be generated: and, among other things in
the discoveries aluded to, inasmuch as besides the stars, | knew nothing except
fire which produces light, | spared no pains to set forth all that pertains to its na-
ture,- the manner of its production and support, and to explain how heat is some-
times found without light, and light without heat; to show how it can induce
various colours upon different bodies and other diverse qualities; how it reduces
some to aliquid state and hardens others; how it can consume almost al bodies,
or convert them into ashes and smoke; and finally, how from these ashes, by the
mere intensity of its action, it forms glass: for as this transmutation of ashes into
glass appeared to me as wonderful as any other in nature, | took a specia pleasure
in describing it.



| was not, however, disposed, from these circumstances, to conclude that this
world had been created in the manner | described; for it is much more likely that
God made it at the first such as it was to be. But thisis certain, and an opinion
commonly received among theologians, that the action by which he now sustains
it is the same with that by which he originally created it; so that even although he
had from the beginning given it no other form than that of chaos, provided only
he had established certain laws of nature, and had lent it his concurrence to enable
it to act asit iswont to do, it may be believed, without discredit to the miracle of
creation, that, in this way aone, things purely materia might, in course of time,
have become such as we observe them at present; and their nature is much more
easly conceived when they are beheld coming in this manner gradually into exist-
ence, than when they are only considered as produced at once in afinished and
perfect state.

From the description of inanimate bodies and plants, | passed to animals, and
particularly to man. But since | had not as yet sufficient knowledge to enable me
to treat of these in the same manner as of the rest, that isto say, by deducing ef-
fects from their causes, and by showing from what elements and in what manner
nature must produce them, | remained satisfied with the supposition that God
formed the body of man wholly like to one of ours, as well in the external shape
of the members as in the internal conformation of the organs, of the same matter
with that | had described, and at first placed in it no rational soul, nor any other
principle, in room of the vegetative or sensitive soul, beyond kindling in the heart



one of those fires without light, such as | had already described, and which |
thought was not different from the heat in hay that has been heaped together be-
foreit isdry, or that which causes fermentation in new wines before they are run
clear of the fruit. For, when | examined the kind of functions which might, as con-
sequences of this supposition, exist in this body, | found precisely al those which
may exist in us independently of al power of thinking, and consequently without
being in any measure owing to the soul; in other words, to that part of uswhichis
distinct from the body, and of which it has been said above that the nature distinc-
tively consists in thinking,- functions in which the animals void of reason may be
said wholly to resemble us; but among which | could not discover any of those
that, as dependent on thought alone, belong to us as men, while, on the other
hand, | did afterwards discover these as soon as | supposed God to have created a
rational soul, and to have annexed it to this body in a particular manner which |
described.

But, in order to show how | there handled this matter, | mean here to give the
explication of the motion of the heart and arteries, which, as the first and most
genera motion observed in animals, will afford the means of readily determining
what should be thought of al the rest. And that there may be less difficulty in un-
derstanding what | am about to say on this subject, | advise those who are not
versed in anatomy, before they commence the perusal of these observations, to
take the trouble of getting dissected in their presence the heart of some large ani-
mal possessed of lungs (for this is throughout sufficiently like the human), and to



have shown to them its two ventricles or cavities: in the first place, that in the
right side, with which correspond two very ample tubes, viz., the hollow vein
(vena cava), which is the principal receptacle of the blood, and the trunk of the
tree, as it were, of which al the other veinsin the body are branches; and the arte-
ria vein (vena arteriosa), inappropriately so denominated, since it is in truth only
an artery, which, taking itsrise in the heart, is divided, after passing out from it,
into many branches which presently disperse themselves al over the lungs; in the
second place, the cavity in the left side, with which correspond in the same man-
ner two canalsin size equal to or larger than the preceding, viz., the venous artery
(arteria venosa), likewise inappropriately thus designated, because it is simply a
vein which comes from the lungs, where it is divided into many branches, inter-
laced with those of the arterial vein, and those of the tube called the windpipe,
through which the air we breathe enters; and the great artery which, issuing from
the heart, sends its branches all over the body. | should wish also that such per-
sons were carefully shown the eleven pellicles which, like so many small valves,
open and shut the four orifices that are in these two cavities, viz., three at the en-
trance of the hollow vein, where they are disposed in such a manner as by no
means to prevent the blood which it contains from flowing into the right ventricle
of the heart, and yet exactly to prevent its flowing out; three at the entrance to the
arterial vein, which, arranged in a manner exactly the opposite of the former, read-
ily permit the blood contained in this cavity to pass into the lungs, but hinder that
contained in the lungs from returning to this cavity; and, in like manner, two oth-
ers at the mouth of the venous artery, which alow the blood from the lungsto



flow into the left cavity of the heart, but preclude its return; and three at the
mouth of the great artery, which suffer the blood to flow from the heart, but pre-
vent its reflux. Nor do we need to seek any other reason for the number of these
pellicles beyond this that the orifice of the venous artery being of an oval shape
from the nature of its situation, can be adequately closed with two, whereas the
others being round are more conveniently closed with three. Besides, | wish such
persons to observe that the grand artery and the arterial vein are of much harder
and firmer texture than the venous artery and the hollow vein; and that the two
last expand before entering the heart, and there form, as it were, two pouches de-
nominated the auricles of the heart, which are composed of a substance similar to
that of the heart itself; and that there is adways more warmth in the heart than in
any other part of the body; and, finaly, that this heat is capable of causing any
drop of blood that passes into the cavities rapidly to expand and dilate, just as al
liquors do when allowed to fall drop by drop into a highly heated vessdl.

For, after these things, it is not necessary for me to say anything more with a
view to explain the motion of the heart, except that when its cavities are not full
of blood, into these the blood of necessity flows,- from the hollow vein into the
right, and from the venous artery into the left; because these two vessels are al-
ways full of blood, and their orifices, which are turned towards the heart, cannot
then be closed. But as soon as two drops of blood have thus passed, one into each
of the cavities, these drops which cannot but be very large, because the orifices
through which they pass are wide, and the vessels from which they come full of



blood, are immediately rarefied, and dilated by the heat they meet with. In this
way they cause the whole heart to expand, and at the same time press home and
shut the five small valves that are at the entrances of the two vessels from which
they flow, and thus prevent any more blood from coming down into the heart, and
becoming more and more rarefied, they push open the six small valves that are in
the orifices of the other two vessels, through which they pass out, causing in this
way all the branches of the arterial vein and of the grand artery to expand almost
simultaneoudly with the heart- which immediately thereafter begins to contract, as
do aso the arteries, because the blood that has entered them has cooled, and the
six small valves close, and the five of the hollow vein and of the venous artery
open anew and allow a passage to other two drops of blood, which cause the heart
and the arteries again to expand as before. And, because the blood which thus en-
tersinto the heart passes through these two pouches called auricles, it thence hap-
pens that their motion is the contrary of that of the heart, and that when it expands
they contract. But lest those who are ignorant of the force of mathematical demon-
strations, and who are not accustomed to distinguish true reasons from mere veri-
similitudes, should venture, without examination, to deny what has been said, |
wish it to be considered that the motion which | have now explained follows as
necessarily from the very arrangement of the parts, which may be observed in the
heart by the eye aone, and from the heat which may be felt with the fingers, and
from the nature of the blood as learned from experience, as does the motion of a
clock from the power, the situation, and shape of its counterweights and wheels.



But if it be asked how it happens that the blood in the veins, flowing in this
way continualy into the heart, is not exhausted, and why the arteries do not be-
come too full, since al the blood which passes through the heart flows into them,
| need only mention in reply what has been written by a physician 4 of England,
who has the honour of having broken the ice on this subject, and of having been
the first to teach that there are many small passages at the extremities of the arter-
ies, through which the blood received by them from the heart passes into the
small branches of the veins, whence it again returns to the heart; so that its course
amounts precisely to a perpetual circulation. Of this we have abundant proof in
the ordinary experience of surgeons, who, by binding the arm with atie of moder-
ate straitness above the part where they open the vein, cause the blood to flow
more copiously than it would have done without any ligature; whereas quite the
contrary would happen were they to bind it below; that is, between the hand and
the opening, or were to make the ligature above the opening very tight. For it is
manifest that the tie, moderately straitened, while adequate to hinder the blood al-
ready in the arm from returning towards the heart by the veins, cannot on that ac-
count prevent new blood from coming forward through the arteries, because these
are situated below the veins, and their coverings, from their greater consistency,
are more difficult to compress; and aso that the blood which comes from the
heart tends to pass through them to the hand with greater force than it doesto re-
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turn from the hand to the heart through the veins. And since the latter current es-
capes from the arm by the opening made in one of the veins, there must of neces-
Sity be certain passages below the ligature, that is, towards the extremities of the
arm through which it can come thither from the arteries. This physician likewise
abundantly establishes what he has advanced respecting the motion of the blood,
from the existence of certain pellicles, so disposed in various places along the
course of the veins, in the manner of small valves, as not to permit the blood to
pass from the middle of the body towards the extremities, but only to return from
the extremities to the heart; and farther, from experience which shows that al the
blood which isin the body may flow out of it in a very short time through asingle
artery that has been cut, even athough this had been closely tied in the immediate
neighbourhood of the heart, and cut between the heart and the ligature, so asto
prevent the supposition that the blood flowing out of it could come from any
other quarter than the heart.

But there are many other circumstances which evince that what | have alleged
is the true cause of the motion of the blood: thus, in the first place, the difference
that is observed between the blood which flows from the veins, and that from the
arteries, can only arise from this, that being rarefied, and, as it were, distilled by
passing through the heart, it is thinner, and more vivid, and warmer immediately
after leaving the heart, in other words, when in the arteries, than it was a short
time before passing into either, in other words, when it was in the veins; and if at-
tention be given, it will be found that this difference is very marked only in the



neighbourhood of the heart; and is not so evident in parts more remote from it. In
the next place, the consistency of the coats of which the arterial vein and the great
artery are composed, sufficiently shows that the blood is impelled against them
with more force than against the veins. And why should the left cavity of the
heart and the great artery be wider and larger than the right cavity and the arterial
vein, were it not that the blood of the venous artery, having only been in the lungs
after it has passed through the heart, is thinner, and rarefies more readily, and in a
higher degree, than the blood which proceeds immediately from the hollow vein?
And what can physicians conjecture from fegling the pulse unless they know that
according as the blood changes its nature it can be rarefied by the warmth of the
heart, in a higher or lower degree, and more or less quickly than before? And if it
be inquired how this heat is communicated to the other members, must it not be
admitted that thisis effected by means of the blood, which, passing through the
heart, is there heated anew, and thence diffused over al the body? Whence it hap-
pens, that if the blood be withdrawn from any part, the heat is likewise withdrawn
by the same means; and although the heart were as hot as glowing iron, it would
not be capable of warming the feet and hands as at present, unless it continually
sent thither new blood. We likewise perceive from this, that the true use of respira-
tion isto bring sufficient fresh air into the lungs, to cause the blood which flows
into them from the right ventricle of the heart, where it has been rarefied and, as it
were, changed into vapours, to become thick, and to convert it anew into blood,
before it flows into the left cavity, without which process it would be unfit for the
nourishment of the fire that is there. This receives confirmation from the circum-



stance, that it is observed of animals destitute of lungs that they have aso but one
cavity in the heart, and that in children who cannot use them while in the womb,
there is a hole through which the blood flows from the hollow vein into the left
cavity of the heart, and a tube through which it passes from the arteria vein into
the grand artery without passing through the lung. In the next place, how could di-
gestion be carried on in the stomach unless the heart communicated heat to it
through the arteries, and along with this certain of the more fluid parts of the
blood, which assist in the dissolution of the food that has been taken in? Is not
also the operation which converts the juice of food into blood easily compre-
hended, when it is considered that it is distilled by passing and repassing through
the heart perhaps more than one or two hundred times in a day? And what more
need be adduced to explain nutrition, and the production of the different humours
of the body, beyond saying, that the force with which the blood, in being rarefied,
passes from the heart towards the extremities of the arteries, causes certain of its
parts to remain in the members at which they arrive, and there occupy the place of
some others expelled by them; and that according to the situation, shape, or small-
ness of the pores with which they meet, some rather than others flow into certain
parts, in the same way that some sieves are observed to act, which, by being vari-
oudly perforated, serve to separate different species of grain? And, in the last
place, what above al is here worthy of observation, is the generation of the ani-
mal spirits, which are like a very subtle wind, or rather a very pure and vivid
flame which, continually ascending in great abundance from the heart to the
brain, thence penetrates through the nerves int