
THE VALUE OF MATU4EMATICS AS AN INSTRUMENT OF' rDUCATION.

habit of observing these condit yis only by practice in their application, and Iatter and the methd of the science lead quickly to the detection ne fallacies,
as affording such practice, mathematics stand pre.eminent. They constitute and prevent the introduction ol pt,.manent error. Such fallacies are pro-
the most perfect application of pure logic, and especially of the deductive bably due te the abstract and comprehensive nature tif the conceptions
method of ascertaining truth. This method of deduction-of which Mathe. involved in the demonstrations ; and that their discovery and eliiination
matics -ive the most scientific form-is a most powcrfil instrument in the often icquire great skill, as well as acuteness and soundaess of judgment is
discovery of truth. The laws of extension and number- that is, the laws of well known to every studîetnt of the science. If a vigorous exercise of intel-
Mathematics-underlie ail the other laws of the material universe; and in lectual powcr is necessary to grasp such conceptiovs, a still higher degree of
the great inquiries of the moral and social sciences, Matlhctuatics affotd the mental cner- is reqttired to compreheni their re/ations; and thus the mind
only sufficiently perfect type. " Up to this time,' says Mili, " I venture to is led sorretimes to confotund abstractions vhch are rcally distinct ; at
say that no one ever knew what deduction is as a means of investigating the others, ta assume an analogy where noue exists. Hence, if fallacies creep,
Iaws of nature, who had not lcarned it fron Matlhematics, ior cati any one into Mathematical demonistrations in spite of te /opcal rigor of thdr me/owd,
hope te undcrstand it thoroughly who has not, at soine time of his life, known -hey must bc such as are nost likely to deceive the mind, their frequent
cnough of Mnihernatics to be familiar with the instrument at work." Tie occurrnce-Nvith theit discovery and corrct inn-ixst liitate tlî student
'ogical definition of terms- the explicit statement of premises-.ne clear te a dkcriminating caution wlîici is or grent value in tîle probable reasouîngs
and well-defined steps in the trains of reasoning-the exclusion of intermedi- of experience. A mmd thoroughly trained in Mnthemitical reasonirg nay
ate propositions the truth of which is net clearly seen-the precise and con- mdccc commit the error of expecting ii aIl proof ton close -u ndlerence te
stant meanings of the terms employed-these are characteristics of the the type with which it is fainiliar; Ibut he who has tever acquirec this type
deductive method, which finds its highest type in Mathematics. has no just sense of the <ifference betweu what is preved andi hat is net

But it lias been said that the Logic of Mathematics, dealing only vith proved; the first foundation of the scientifie habit of minc has uot been laid."
necessary mntter, and concerned only with demonstrative evidence, does not 2. But further. 7he tudyifAfatheinatiès re9dPs the exerciseofingenu.
prepare the mind for researches in contingent matter. that is, to correctly i/y, aculeness i» discrimination, and caution in the adnirsion and Combination
estimate probable evidence. It may be remarked in passing, that this ofdiita, and conscquently afforcs a stili more effective preparation for cot-
objectioi is equally valid against Mctaphysics and indeed ail the rational quering the difficultics and avoiding he dangers in the rcasoitugs of experi-
sciences, vhich demani net probable but crtrain evidence. ence. Thougl Maîienitical science is demonstrativc-occupied with the

- But the objection lias no weight when urged against Mathematiral deduction ofcoiucliisirns-Nve are as ofteu required te establish certain truths
logic. For, te say nothing of the fact that the Mathematical theory of te serve as proifses lor the deductiot of a proposec truth, as ta deduce the
probabilities is a most valuable contribution te logic, and lays the founda- nccssary censequences from given promises. These promises are to be
tien for a sound knowledge of the rules of probable evidence, what is te be sciected from the numerous truths already acqtircd by the uuderstauding.
our guide in estimating probable evidence, but those logical forms of and cembinec te effect the required proof sud tlis eau be accomplished
reasoning deduced from the laws of mind, and practically exhibited in their only by a careful analysis of the propositton I be proved, and an accurate
highest perfection in Mathematics ? Is pure logic of great value as pointiug discrimination of the results previongsly knwn. A careful examinatien of
out the conditions of cogency to whicli the froba.le argument must conformn the gi'en proposition is need te guide the minc te the necessary data;
in order te secure the acceptance of its conclusion as an article of belief? accurate discrimination and iugenuity, te select, from the many principles
How much greater the vaine of Mathcmatics, which demand a continued hcariug on the question, tiose necessary atd sufftcieut for the demonstration.
application of these conditions, and hence educate the mind te a sagacity in Iu the solution ef ktthcmatical problems, how is the synthesis between
detecting error, that the mere btudy of formai logic cannot impart? Wien the knovn and the unknown te be effected, %vitheut skilful analysis. acute
we consider the multiplicity of circumstances likeiy to invalidate our investi- comparison. sud jîdicieus application? Tie relative bearings of principles
gations in the " field of probabilities," we can scaicely tbink too highly of previously determincà. and their contectie: witu tiose te bc established, must
those nethods of discipline wiich develope se actte - t"'~veption of the form be carcfully exaninec sud clearly cemlrehcnd< as a prelimiiary to the re.
and essence of sound reasoning, that the mind is enabled instinctively, as it quired solution-does tiis require ne acutcness iu comparisur alc discrimin*
vere, te detect the presence of fallacies. Mathematics proceed from data ation? The intermediate terns eniployed in the investigation niust be sought
which have the certainty of necessary truths by a demonstrative process in amonggeneral truths vhich fromîheircomplexteintions, are the niorcdiffcuit
which the connection between the successive steps of the reasoning is clearly to distitgtisl-is there ne ingenttity re.quired in the selection and application of
comprelended. No obscure terms, nor imperfectly understod propositions, those which %vill leac mest directiy te the 4tsired result ? Tie very fact of
are either admitted as data or mark their processes. Should net a siuilar mathematics being a demenstrative yet aprgrr.rsive science, provesat once the
rigor be observed in reasoning on contingent muatter? They assume no necessary connection yet distinctidene.s of ils propositions, aud implies a- a
principle as the basis of an argument, or as a menus of effecting a synthesis, condition of progress the constant exorcisé cf the pewers in question. Heuce
whose truth has net already been established, and they submit to the as sagacity sud skîll arc rcquired in conitun rensening te obtain the necded
severest test everything having the eliglitest element of uncertainty. Should promises, sud ingenuity i analysis aud comparison te free them from every.
net the same method distinguish inquiries in vi;hich there is a balancing of thingirrelevaut te the argumeut, it seems evideut that mathematica must pre-
probabilities ? The highest ingenuity and skill in analysis and combination, pare us fer everceming the difficulties by which sucl reaseniug is character-
are required in Mathematical research-surely the same qualities are essen- izec, and for mouldîng tîe iselatec tacts furnished by observation and cxper.
t*1 to correct reasening in unatters of observatio aud experience. ience ir o the symmetry as d staams lity of science. This seems ta reccive corro-

It bas been aise saii that thenma1terand the nelied of Mathemaics prclude horatien firein the great success îvhich mathemnaticians have achieveci in the
the possibilîty of errer, sud that therefore the science doos net, like probable application of the science te externa phenomena. For mst of the physica
reasening, educate te sagacity in its detection. But, as atready suzgaested sciences are foundei on observation sd experimeut necessarily carried on Iy
it is impossible te discover the fallacies of probable reaseniiug xithut practio matheraticians, mnd emiuently exhibiting subtlety in discrimination ad
cal skill in the inethocis ef sounid rcasoning , and this, the sîudy of Maîlie- analysis, and skiii in cenîparison and generalization. It is a (air inférence.

aîics iniparts by rigorous adxerence te the forus of strict legical inference. tee tixat matheunatics quaiiny the mind for observation ad experiment, ice
ILet us Le assured' says the great thinker already qued, « that for the these sciences owe their dgin nahematical skill iu ebsprvi g and gencral-
formaticn cf a well-traiud intellect, it is ne slight recommendatpon of a izing physical facos, as well as their develpmet te the power of dathe.
study, that it is the meaus by uthich hhe minT is earliest sud Most easily matical analysis.
brouglut te maintain %vithin itsclf a standard of complete pi oof'y Ia is true But Mathmatics induce a cautiousness in the admission ad conuhi-
that Mathematics have centinuec to make uqerring progress, while contra- nation of data which still further fortifies the Minci against the falacies txat
diction and abberratin have distinguished most other sciences sud retardei eccur in reasoning on practical affairs. However opposed te the progreh
tcir developsuent. This progre.sse. bowever, dees iet prove the impessibil- of truth violation of the forms of true reasoning may b, a source of errer
ity of mental sopliistries in Mathematica investigation, but raluer that n the equally fertile is tg found in pe ras e assupton of aIse premises , and
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