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SCHOOL WORK.

PROBLEMS AND SOLUTIONS IN GEOM-
ETRY, AND COMMENTS THEREON.

Pror. N. F. Dupruls, QUEEN'S.

1. Giventheaxiomthatastraightline
is,ormeasures the shortest distance be-
tween two points, to prove from this
axiom alone, that upon the same side
of the same base there cannot be two
triangles having the two sides in the
one respectively equal to the two
sides in the other, and adjacent to
the same extremities of the base.

Proof. If possible let ACB and
ADB be two triangles upon the same
side of the same base AB; and first
iet the vertex of each triangle lie with-
out the other, so that AD and BC in-
tersect in O.

Then AO+OC>AC, and BO+0O
D>BD. Adding, AO+OD+BO +
OC>AC+BD.

But by hypothesis, AC=AD =A0
+ 0D, and BD=BC=3B0 +OC.

.*. AC+BD>AC +BD, which is
impossible. Therefore, if the triangles
have their sides equal they cannot
have each a vertex lying without the
other.

And in a similar manner, it can be
shown that one of them cannot have
its vertex lying on or within the oth-
er and not coinciding with the third
vertex : and the theorem is proved.

In beginning any system of elemen-
tary geometry, something has to be
assumed, for it is not possible to de-
fine some of the essential elementary
ideas. Thus, we might define a
straight line as the path along which
the shortest possible distance from

point to point is to be measured, but
it then becomes difficult, if not impos-
sible, to define rigidly what is to be
understood by the shortest distance.
Itis easy to show that if there be a
shortest distance from point to point,
this distance must be measured along
a straight line. But I do not know
that it is possible to prove a priori
that of all the distances from one
point to another, one of them is neces-
sarily less than all the others, without
falling back on some assumption with
regard to space, a proceeding which
appears to be a necessity in establish-
ing the fundamentals of any system of
geometry.

Assuming the foregoing axiom,how-
ever, we can start with Euc. I, 8, in-
stead of I. 1,and go on to develope
a complete system of elementary ge-
ometry.

Such considerations are useful in
showing us that there may be differ-
ent systems of geometry ; that Euclid
did not adopt the only order of se-
quence that is available ; and that it
is quite possible that the order ad-
opted by Euclid is not the best one.

2. The sum of the three perpen tic-
ulars drawn from ..oy point within an
equilateral triangle to the sidesis con-
stant.

For if a, B8, y be the three perpen-
diculars drawn from the point O,
within the equilateral triangle AB C
and s denote the side of the triangle,
AAOB= Y%as, ABOC = a5, ACOA
=4ps, and since these three triangles |
make up the whole .riangle, which is
constanc, ... %4(a+ B+ )s=A=const.



