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away, tobe replaced by universal conceptions. In the first stages of the comprchending a great number of truths-proceeding with the Investigation
algebraic methods, material objects may be used to aid the mind in gaining of a second,. another result is found equally comprehensive and equally
clear notions of the things considered; but no sooner does the mind obtain general. and thus, for cach figure of the entire cass; but the results, though
these notions than it loses sight of the particular and grasps the general. exhibiting cach the special property of the conic ta which it refers, have
The language employed in analytical investigations is emincntily suited to neverthcless common characteristics which facilitate their combination into a
the pure abstractions involved-presenting ideas entirely unconnected with guneral expression embracing al] the results separately deduced from the
material objects, it isyet capable of representing such objects-universal independent equations; and if we follow the analytic method, a high degrce of
li power, it is equalty applicable ta the particular. Every principle in the abstraction is necessary ta enable us ta clearly comprehend reasonings founded
most elementary of the mathematical sciences is founded on abstraction ; on conceptions su conprehcnsive.
every successive stage is reaclhed by a stili higher effort of abstraction,vhile But is it true that the analytic method employed in Algebra and thle
the fundamental principles and ultimate resuilts of the calculus and its higlier mathenatics, do not cultivate the power in question, because they
applications can be attained only by its highest possible development. This substitute a sign for a notion and tlus relieve the mind fron ail intellectual
power of matlcntatics ta cultivate the faculty of abstraction establishes ane effort? I think not. For though it mway not be always so necessary in ana-
of its most important claims to a higli position as a means of intellectual lytical as in geonetrical investigation,, ta keep in% view for thp purposes of
discipline For the faculty of abstraction is undoubtedly connected vith comparison, the results deduced, a high degrece of mental effort, aided by
the loftiest efforts of the human muid, whether directed ta the attainment accurate discrimination, is required ta enable us ta select fron the many preà
of moral or intellectual truths. It is the foundation of intellectual and ceding gener4lizations, and skilfully apply, the principles necessary ta effect
moral philosophy, since the plienomena of the nind, varied, complex and the desired synthesis. It is truc that the analytical methods, from their
transient as they aie, can be carefully observed and truly investigated only precise notation, and higher power of generalization, simplify many geometria
by a high deg ee of abstractive power. cal investigations-or ratier attain, in a conparitively simpl:. manner, resuihs

which geoietry can give only by long and cunbrous processes-but the utility
But, in the power of generalization, as welX as abstraction, cultivated by they thus lose as an invigorator of mind, is more than restored by their won-

thestudy ofimathematics, or is there no generalizations in the sciences, as drous powers of bringing vithin its grasp, truths which othierwise vould be
somne assert, because their universal truths are not derived a posteriori from completely unattainable. But in aty process of abstract reasoning, do we
experience? constantly cogitate the general conception in itsessential marks ? Or <do we not

In the opinion of some philosophers, abstraction necessarily implies rather use " a sign for a notion," by elevating words ta the rank of thoughts?

generalization. Without adopting the view that there can be no abstraction Unless we did so, how complicated would be our mental processes, how

without generalir.ation, since it seems evident that the mind cani contemplate unsatisfactory their results, since the difficulty of reasoning increases with the
witoutgenralz.sion sice t scîn evden tht te md cn cntenplteabstruseness af the abstractions involvcd. Sa it is with the languageof tise

Certain abstracted qualities of any object, without necessarily establishing a hisrsness the abstract o d S ts t e of te
el.,ss whose essential marks are given in these qualities, it nust be admitted gher analysis. th e reasoniugs are upron abstract conceptions so compre-
that abstraction is the foundation and necessary condition of al generalization, hensive, that the relation hetween their successive steps cannot be understood
-Abstraction g;ves the cleniuts ai the concept.; generalization moulds then without a vigorous intellectual effort. And though arbitrary symbols are used
-- Astction vestheeesmentls of tiheconcet ;enerlizationmoustent in analysis, the student niust have so clear a conception of the things signified,into convenient forms as materials ai thought. Hence asnmathematics pre-enu. and their complicated relations, that he is constantly prepared totranslate into
nentlycultivate the powerof abstraction,they must qualify themind for genera- andinar Iamîgae, retbr, t he retded or lie cer-
zation. Admitting that, in obtaining our first conceptions of geometrical truths, ordinary lantguge, or interpret by geometry, the results deduced, or he cer-

"thegencral is viewed in the particular,"the power ofabstraction is necessary to tainly cannot bce said teonow the subject of investigation. Does the difficulty

give the mind the pure notion which enables it ta dispense with sensible of any process of reasomng mcrease with the degree of abstraction and

objects, and lay the foundation of a pure science. If it he said that the object generalization of the terms employed ? Then analytical investigations must

is still presented ta the mind, as a concrete form, by the imagination, I reply dcmand a very high degree of mental activity, since they employ the most

that abstraction is neessary t enable the mind to grasp the general as an a comprehensive generalization, and are capable of representing in a single view

priori intuition, before the imaginai ion can present the concrete as the repre- elteis and results which ould require pages of ordinary language for their

sentative of the universal. And further, in recalling any conception ta the
mind, do we necessarity view all the marks given by abstraétion and generali- As before shown, every first principle of arithmetic and ordiraty algebra
zation in the formation of the conception? Do we cognize the general as must proceed from abstraction, and every succeeding principle is a generalized
it ii, or grasp it in the paîticular? It is believed that, though the nind can, result-from the conteiplation of particular examples we attain the general,
by a special exertion of its powers, view the general in its comprehended the universal trutli. Every student of the science, has at the outset of his
marks, a particular object is usually recalled as a representative of the class, course, expericnccd the difficulty of rising from the particular illustrations ta
though with the consciousness that the individual possesses many attributes the universal principles, in consequence of the generalizations involved
not given in the conception of the dass. In ail the higher geometrical requring a higher effort of abstraction than his comparatively undeveloped
investigations, we are constantly within the confines of the universal-is the powers cai easily attain; but from the cultivation this faculty receives by
universal reached without the generalizing power? In the fundamntal thorough progress in the science, lie ultimately comprehends truths involving
propositions and principles there is a classification, and from these the science a highter degree of abstraction, with greater ease titan he had mastered ita
is unceasingly discovering properties peculiar ta distinct classes of conceptions elemtury principles. But the generalizations of the higher analysis and
.- dos not this process of development involve the principle of classification gcometric methods, demand a pre-eiinent degrce of mental energy.--The
and the power of generalization? fundamental priunciples of those sciences are the result of gencralization, or

reacled only by a high degrce of abstraction, and as every demonstrationGeneralization is also a characteristie feature in Analytical Geonetry. is a generalizing of abstract conceptions, or the analysis of the universal intoEvery process,"-to use the language of J. S. Mill-in Universal Geometry its compreliended elements, thorough progress cannot be made without a con-is a practical exercise in the management of wide generalizations, and abstrac- stant exercise of the higher faculties of the mind. By methods of investiga-tion of the points of agreement fromi those of differeice among objects of tion essentially geometric, thoigh aided by analysis, Newton effected the
great and confusing diversity, ta which the most purely inductive science can- solution of the Lunar incqualities-a problem which had mystified thenot furnish many superior." If we pursue the synthetic method of investiga- philtsophers of ail prcceding ages - is there no gencralization in the results
tion, we shall fmd that every result, though su far general that it includes a which comprehend these complicated inovements? By a more extensive appli-
multitude of particulars, is relatively particular, and can be shown ta be con- cation of analysis, the dynamics of the planctary worlds may be represented
prehended in results still more general ; and hence every step of our progress in a single view,-does the evolution of results so compreliensive involve nodemands the exercise of the power of generalizing. Investigating, for instance, gencralization ? But it seems to me quite unnecessary to enter into a lengthenedthe equation of any of the conic sections, we obtain a gencral expression defence of the xtility of mathematical science as an invigorator of the powers
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