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in question,.then the origin of its principles, the method of proccdure, and its rcs-nark, i prcparihgthe miidforthecarefulcontemplationofissowntransient
highest developments, are comprehended in two words abstraction nd plienomeni. Tht habit of concentration, to hich have referred, c
generalication. it may be said that mathematical abstraction and gencraliza. fnrmd only byactsof patictitaucution" whichgraduallyincreàseindifficulty.
tion, arc different from those of comnion observation and experience, and Tais is aeconplishcd hy the study of Mathematics. The elementa propo.
therefore they do not cultivate the higher intellectual faculties. We admit sitions denzag< a certain amount of concentrative potver, and every successivé
that matheniatical processes evolve truths chareterized by an immutability s'ci demands a somewhat higher degrce in colsequence of the grentcr
that can never distinguish the gencralizations of the world of probabilites. dEfleclty and greater number of the terma invoived, and fron this constant
But the mental powers thai abstract and generai:eare the salte, wvhether direct* repetition and exereise, comcncing wikh thc simpler acts and rising gradu-
ed to the investigation ofnecessar> or contiitgent matter,and they surely canrot aly ta the mute profound, the powcr of contintous thought is increased to 'i

he less efficiently cultivated in the one case in consequence of their attaining highcr degrethan can be reachcd by any other course of discipline. Ifitbh
clear and certrin results, than in the other, because they are limited by said that Aîhematics, froni the very fact that hey daad a degrce of con-
probability. tinuity of ,honght in their most ementary prbpositions, are thus unfitted to

3. But the study o ilathemjatics Is of great value as correcting the vice ï( remedy the vice ofdistraction, we reply thât if there bc nn> possible corrective
mental distruction, andforminç the opposite habit of continuiy of thought. discipline, k must be such as begins vith the simpler efforts of the power of

The importance of early forming the habit of deliberate concentration, can continuity, and gradually procceds ta the more difficuit and prolonged; and
hardly be too highly estimated. In the commencement of ail intellectual the mmd that cannoi exen concentration sufficient to master tae clemenmary
effort there is difficulty, and the success attending such etTort·nust be in pro. propositions o Mathematics, thotgh it may sonctimes give evidence of latent
portion to the power of continuous thought we are capable of exercising. power, %vill never bc likely to attain by any other means this invaluable habit

For, when we first direct our attention to subjects of investigation, our of mmd.
minds are distracted by numerous extraneous thoughts ariàing from the nani. . The study of Mathematics developes th er of observatiô«, and
fold circumstances that surround us, and we are thus prevented fron bringing cultivates the bnaiitadon, svheîhcr considered as a representative or a
our intellectual energies fully to bear upon the subject. Nor is the difficulty creative power. By observation we mean the poNver of fixing attention on
overcan'e by a simple exertion ofai ill. Even when sve fe the necessity of naterial or mental objefts sa as to note their distinctive properties, and
conceltratiug pover for tit accomplishment af our object, and determine their points of resedblance and of diMtrence. Front the most lementary
to excluie ail distracting elements, a thousand ohrusive notions will spring 'athematical notions to tht highest range o! Mathematical investigation, this
up to confuse our thoughts and dissipate our dergies ; and for a long tgme power is exercised. Eve of the first notions of number and of forro which
yent aiter th subject of investigation begins (a allure us by iresenting inter- underlie Anithetie and pure Geometry, are acquired by observation. Nor
sting thouglts for our conteiplotian, the glimnaerings and associations o t is kt a mona in securing the fundamental notions of number and for toat

prectding reflections will obtrude thnelvs and prevent the fhl and fret observation plays c important a part. "The very genius of common eom-

tinuity of thogh ineletul theirs mos elmnayp-pstosaetu nitdt

xrcsefyn opposed by hese obtusive et is that e is but a1 stries of observations. The figure bing before the
elenients, is it possible for the minc to energize freely and successfülly prose- tyt in actual representation or before tht mind in conception is sa closely
ente diffleit investigations ? Can it reach its hlighest attaitiable success s dhen scrutinized tiat ai its distinctive eatures are perceived, auxiliary ines are
its operations arc impcded by distract ing thotnglits, and ils energies dissipated drawn (tht imagination lcading in this) and a new stries of inspections is
hy efforts to concentrate its powers tupon the olject in viewc? On tht con t made; and thus aided by direct simple observations, tha investigation pro
trary, tht haitof concentration inust bcacquired before themincidcati energize ceeds. S necessary is one ervaion in Gcotratioy that Comte, the ablest
mIh tht prabability of attaining the hpghest success within its reach. But writr on th phiMosophy of Mathe atics, is disposed to class Gecometry-in
this can bt accomplisheà only by time and frequent practice in tht effort view nv its m thosl-with tht natural ciences, as being based on observa-
Tht first effort at concentration is itended with great dif4iculty; but power tion. When we consider applied Mahematies, we ave only ta notice
is gained by repeateci effort ; every succeeding effort will become 'css difficuit that tht exercise of this faculty is so essential that tht basis of investigation,
than tht preceding ; the eletents of distraction gradually dimira .h in re u the very materials with which we build, have received th e name o oseratipns.
quency and power, and nt lest tha mhirl can almost involunt.aril',onceitntee Further, tht reBrese/atize power o inea iatio , as constantly exercised
its energies upon its abject, aofaia s higwielst pleEesnh re .el most certain in presenhing ta tht mc intuitions o space, and tht complicated relations
resunts, in tht unimpedcd operation af its pwer. So in»orant is this pai ner ob externa things, must ble greatlY strengthen.d and dtveloped; and th
of continuity ou thought, that soie have considrcd identical ith genis, beauty, order, and harmony discosed in terrestrial phenomena, and hi th
while ail admit that it sj an invariable concomitant of genius, and a necessary sa regions whre worlcds on Gorlds arise, must permit abundant materials
condition o its greatest acievelints. Sir Ismam Newton, ith his usul for tht exercise of i s creat ive powers. And this creative faculty bas constant
modtsty, attributed his success, not t the force a superior genius, but simply exercise in ail riginal_ Matheniatical investigation frni tht solution Go tht
ta his power ai patient attention. IlGenitis," says a celcbrated philosopher, simpiest problem ta th discovery of tht most recondite truths; for it is not
eris only a protraced patience." ranting that there may bt great powers of by intuitive, consecutive steps thft we advance from the known to the un-
ementd ithout a corresponding po ter of concentration, e y cannot acconplish known, th iargination, rather tht the logical faculty, leads in this advance.

great results; but on tht other hand, mediocrity accmpanied by a high In fact, practical observation is often in advace af logica exposition. In
degrte oa this power may by elevated aingos t tht rank i genius. the discovery a truth, tht imagination habitualy presents hypothesis, and

Now, in Mathematics, we are accustoned ta emancipate aurselves from observation supplies facts which it may take ages t connect logicaupo tith
tht disturbing irfluences that surround us, We ru t concentrate attention the known. That the imagination, and fot tht logical facjlty, leads i aIl
on the truths baring on tht investigations, or there is no posibility of original investigations itills b admitted by any student who has ever suc-
reaching a successl issue. Thie aind is require ta keep constantly before ceeded in producing an original demnstration of even one af tht simple
it a vast number ai acready establistnd premise, antdi t exercise its powers propositions in Geometry.
in the slection and application of those specially ada mim ta the end in III.
vien. And as tht cannection betecn tht successive steps is, n geutral, Let us note proceed to notice .;t VALUt oF MATREMATICS AS À

difficult t grasp, in consequence of th abstract ature oi tht cor ceptins LopiCAo ExwrCesr QI?
involved, th continuity of thought necessarily rcquirtd must bt bath r. I habintatei thc maldto the use ofcorreformofreasosi,.
intensive and extensive,-intcnsive, as requiring a high degrealal mental However valuable pure logic sbay ba as tht science ai tht laws of
condor to grasp thet conceptions and thir relations; extensive, as involving thought, its highest utility i rsaized only in tht practical application of uas
mcontemplation and analysis ai a large number of distinct, though related principles. Tht bare study o tht formai lavs of thought cebnot exerdre

truths. But th fact that a high degre ai abstractivpower is requiredas tise mnd in tht fn.ms which it must foilow in ail sound reasoning. Logic
alread y shown-in bath eemenaryand advanced Methematics, proves conclu- may unfod tht characteristics of these laws, and thenre deduce tht ncces-
sively their utility in cultivating tht power ao continuous thought. I may sa y conditions ai cogency ln riashning. But the mid = acquire the
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