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Hb CONNEXION OF

the contrary, may or may not be true. Of course—not logie, but—
reason requires that these propositions should have been previously
proved, or assumed on their own evidence expressly. Let us take the
following pmpns.itinn, “ The sum of the circles described upon the
two sides of a right-angled triangle is equal to the circle described
upon the hypothenuse.” Now, take every notion implied in this
hypothesis, * Let there be a right-angled triangle, and let circles be
described on its three sides.” The united faculties of man never
proved that the sum of the circles on the sides was equal to the
circle on the hypothenuse, without assuming with Euelid, to the effect
that only one parallel can be drawn through a point to a given right
line ; with Archimedes, to the effect that the chord of a curve is shorter
than its arc, &ec. &ec.; and various consequences. But are any of these
propositions necessary to our complete definition of a right angle, a
triangle, or a circle? If not, we have a broad and easily recognised
distinction between the first and second method of demonstration ;
the first, an operation of logic, or deduction from the premises of the
hypothesis ; the second, introducing premises from without.

There are two classes of reasoners whose ideas we recommend
the student closely to examine, before he finally decides: 1. Geome-
trical writers in general, who pay no attention to the methods which
they are using, but let the first book and the fifth book of Euelid
contain no difference by which it may be remarked that the processes
contained in the two are different acts of mind. Did they ever
think that geometry could be made the engine by which the student
could examine certain operations of his own facuities, or did they only
imagine that it was a method of making very sure that squares,
circles, &c. had such and such properties? 2. The class of metaphy-
sical writers, who express themselves to the effect that all mathema-
tical propositions are contained in the definitions and axioms, in a
sense in which other results of reasoning are not. Put them to the
proof of this assertion as to geometry, and then as to arithmetic.

The whole of the process in the fifth book is purely logical, that
is, the whole of the results are virtually contained in the definitions,
in the manner and sense in which metaphysicians (certain of them)
imagine all the results of mathematics to be contained in their
definitions and hypotheses. No assumption is made to determine the
truth of any consequence of this definition, which takes for granted
more about number or magnitude than is necessary to understand the
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70 CONNEXION OF

lines and circles as defined. But there is an abundance of curves,
the stipulation to draw any one of which would secure the means of
trisecting an angle. And, by simply granting that a circle should be
allowed to roll along a straight line, and that the curve described by
one of its points should be granted, we can either square the circle, or
find the ratio of any two ares. And, just in the same way, if we
were to define a journey to be 100 miles or less, it would be perfectly
true that we could not make a journey from London to York, but that
we could from London to Brighton.

It is surely time that the verbal distinction between different parts
of the same sciences should be done away with. Every conception
which can be shewn to be not self contradictory, can be as easily
realised by assumption as the drawing of a circle, which is itself a
perfect geometrical idea, and can only be roughly represented by
mechanical means. Whatever can be distinetly conceived, exists for
all mental purposes ; whatever can be approximately found, for all
practical uses.

It may be worth while to make the student remark the close
similarity which exists between the process in page 64, and that by
which we enlarge our ideas in algebra, from the simple consideration
of numerical magnitude to that of positive and negative quantities.
In both, we set out with a notation insufficient to express all the
results of problems; in both, this circumstance is marked by the
appearance of unexplained results, the examination of which, on
wider grounds, shews the necessity for attaching more extensive ideas
to symbols ; and in both, the partial view first taken is wholly included
in the more general one: while in both, the processes conducted
under the wider meanings are precisely the same in form and rules
as those which are restricted to the original meanings of the symbols.
The principal difference is, that in extending arithmetic to the general
science of ratios, we are not engaged in interpreting difficulties
arising from contradictions, but from results which are only approxi-
mately attainable. But in both the reason is, that we set out with
our symbols so constructed, that we cannot undertake a problem
without tacitly dictating conditions to the result. In beginning
algebra, we make quantities indeterminate in magnitude, with symbols
of operation so fixed in meaning, that they cannot be used without
an assumption that we know which is the greater and which is the

















































86 APPENDIX.

It may then be directly proved that all doubles of right angles are
equal, and thence that all right angles are equal.] -

The definitions 11, 12, 13, 14, need no remark, being purely
nominal.

14. The circle, a plane figure, having all points of its boundary
(15. the circumference) equally distant from a given point (16. the
centre) within it. [Here is tacitly a postulate, namely, that this point
lies within the figure. It is also assumed in the first proposition, that
if any point of a circle be within another, the two circles must
intersect. There are several assumptions of this kind, which shew
that Euclid did not affect that extreme form of accuracy which sub-
sequent commentators have attributed to bim. The assumption of a
circle assumes the existence of an isosceles triangle. |

17. A dwneter of a circle is a line passing through the centre,
and terminated both ways by the circumference ; it divides the circle
into two equal parts, or (18. semicircles). [Here is a demonstrable
theorem positively assumed. The application of one part of the
circle to the other (as by revolution of one-half round the diameter)
as in the fourth proposition, would prove it.]

From (19.) to (23.), the definitions are merely nominal.

24. If there be a triangle having three equal sides, let it be called
equilateral. [In this form I give all definitions, the existence of the
objects of which is to be established.]

25. An isosceles triangle is one having two sides equal.

26. A scalene triangle has the three sides unequal.] This defini-
tion is never used. ]

(27.) and (28.) are nominal ; (29.) tacitly refers to the thirty-
second proposition; and from (30.) to (33.), should be written in
the manner of (24.)

(35.) If there be two right lines, which being produced ever so
far on the same side never meet, let them be called parallels. And
let it be granted, that if two right lines falling upon a third make
interior angles together less than two right angles, they are not
parallels. [This bone of contention, when reduced to the form in
which it is most palpable to the senses, is as follows: Let it be granted
that two right lines which meet in a point, are not both parallel to any
third line. This assumed, Euclid’s axiom follows. For he is able to
shew that the one parallel which he afterwards draws, through a point
to a given line, has the property of making the two internal angles





















