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statements are necessary to define a square.
Again, to describe a square as ‘a quadrilateral
rectilinear figure whose sides are equal and ité
angles right angles,” is to err slightly in
excess ; for if any two adjacent sides be equal
and its angles right angles, or its sides be
equal and one angle be a right angle, our
definition will be suited by the square and by
no other figure. And this is just what a
" definition should do—it should describe the
object or operation referred to, and no other,
and should only state what is entirely neces-
sary. As an instance of inaccurate definition
of an operation, SUppose we intend to describe
upon a given line a triangle equal in all
respects to another, it would be saying too
little if we said that two sides of the one were
to be equal to two sides of the other, each to
each, for it is also necessary that the angle
between them should be equal, or that the
third side should be equal. Similarly, we
should be erring in excess if we said that two
angles and two sides should be equal, since it
is ample to say that two angles and one side
should be so. Similarly, an equilateral pen-
tagon is not necessarily regular, nor yet is an
equiangular pentagon so; only a pentagon at
once equilateral and equiangular answers the
definition of a regular pentagon.

Having thus noticed what are the require-
ments of an accurate definition, it is necessary
Doth to use carefully our words when defining
any figure or operation, and also to examine
carefully the terms in which any problem or
theorem is presented to us, making sure that
in our treatment of the question we really use
up all the facts stated, or otherwise the prop-
osition that we are attempting may not be true
or possible, in consequence of our having
omitted some material consideration. For
every proposition contains certain daZa, or
things granted and certain guesita, or things
required to be constructed or proved. Now,
unless we comprehend accurately both of
these, there can be little hope of a successful
result. For instance, in Book T, Prop. 47,
the data are that the triangle is right angled,
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and that the figures described on its sides are
squares, and therefore have their sides equal,
and their angles, as we have learned, all right
angles ; each of these three facts is material
to the proof, and if one of them had been
overlooked the proof would have failed.
Similarly, the thing required to be proved is
that the square on the hypothenuse is equal to
the sum of the other two ; any inaccuracy in
stating this would really alter the object of the
whole proposition. A very common instance
of false definitiovn, or of false comprehension
of a statement, is to fancy that because in two
triangles two sides of the one are equal to
two sides of the other, each to each, and that
one angle of the one is equal to one angle of
the other, that therefore the triangles are equal,
which is not true except when the equal angles
are those between the pairs of equal sides, as
in Book I, Prop. 4. .

This brings us to a consideration of the next
point of vital importance, and that is accurate
reasoning. ‘This is generally regarded as the
object of Jogic, which names and explains the
various errors to which argument is liabie, and
shows how to avoid them ; but in mathematical
reasoning the subject is so clear, and the terms
so accurately defined, that no careful and
intelligent student should ever be in doubt as
to whether a piece of reasoning is sound or
unsound. For example, in the proof of a
proposition, he should ask at eachstep. Why
is thistrue? If the answerbe ‘by hypothesis,’
he should examine the hypothesis and see if
the given statement be really there ; if the
answer be ‘by construction,’ he should
examine the construction to see if he have
really so constructed the figure ; if the answer
be that the step depends upon any definition,
axiom, or previous proposition, he shounld see
that it really is not merely dependent on, but
a necessary result of that axiom or proposition.
A very little practice and careful attention
will at once enable any one to detect a fallacy
in geometrical reasoning.—* Zuclid,’ in Stew-
art's Mathematical Series.




