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Cor. An squilateral trinngle is greator than any other trinngle
of equal porimeter. TFor an equilateral triangle, equal in aren to
tho other, has a less perimeter; and therefore one of equal per-
imoter will have a groater area.

IX. The perimeter of a square is less than that of nny other
quadrilateral rectilincal figure which is equal to the square.

Let ABCD be auy quadrilateral. Join AC. On AC construct
an isosceles triangle AFC equal to ABC; then AF, FC are less
than AB, BC by VI. Also on the other side of AC construct an
isosceles triaffle AGC cqual to ADC; thon AG, GC are less thau
4D, DC; and the perimeter of 4FCG is less than that of ABCD
which has an equal area. Again join FG. On FG construct an
isosceles triangle FKG equal to FAG; ther FK, K@ aro loss than
FA4, AG. On the other side of G construct an irosceles triangle
FIG equal to FCG; then FI, IG are less than FC, CG. Hence
the perimeter of FIGK is less than that of the equal quadrilateral
FCGA, and therefore than that of the equal quadrilateral 4ABCD.
But it may easily be shown that FIGK is a rhombus or a square.
But by IV., Cor. 1, a square equal to this rhorubus will have a less
perimeter. Still less then will the perimater of this square bo than
that of the equal quadrilateral 4.BCD.

Cor. The square is greater than any other qundnlateral recti-
lineal figure of equal perimeter.

Practieal Degartment,

SOME POINTS IN ALGEBRAIC FACTORING.

BY J. A. M'LELLAN, M.A., LL.D., INSPECTOR HIGH SCHOOLS, ONTARIO.

(1). Since the square of a binomial is equal to the square of
each of the terms together with twice their product, it follows that
to factor a trinomial which is a perfect square, we have simply to
connect the square root of each of the squares by the sign of the
other torm, and write the result twice as a factor. From like con-
siderations we may factor an expression which is the square of
any polynome ; for the square of a polynome is equal to the
square of ench term together with fwice each term into all the
terms that follow it. Suppose we wish to factor x2-y?--22 -
+-2yz—2zx.

In this case, the fact that we have three squares and three double
products, suggests that the given quantity is the square of s
trinomial in %, y, 2. To find the sigus which are to connect these
letters, wo bave mercly to notice the signs of the double products;
thus, the sign which is to connect x and y will be determinzd by
that of the product —2#y; the sign which is to connect y and z
will be determined by that of the product -}-2yz, &c. Hence,
since the zy — product has the sign minus, the signs of zand y
must be different; therofore we have &—y as two terms of the
required trinomial. Further, since the yz— product has the sign
plus, the signs of y and = must be alike, but the sign before y is
minus, therefore tha sign before z must be minus; hence the
required {rinpmial is x~y—=z. Similerly may be factored,

x4 ¥? + 22 4 42— 2y —2yz— 2zu — 2w + 2 - 2y

2). The formula which expresses that *the difference of the
squeres of two quantities is equal fo the product of the sum and
the difference of the gquantitics,”’ can be frequontly employed in
factoring. We shall notice now dne of the many important cases.
Expressions of the form .
ax® 4 bx3 + ¢
can always be reselved into real factors; we shall give some
oxamples of one important class, leaving other cases for fature
consideration. The class referred to is that which includes
oxpressions in which b is less than twice the square root of ac, of
which a typical example is

x* 237 oyt

To factor this wo throw it into the form abovo referred to, viz., the
difference of two squares. Now, one of the squares will be that of a
binomial whose terms aro the squarsroots of the squares in the
givon expression :—in this case the square root of z* and that of
y*; henco we must have

(=% + y?)?, to get which x?y? has to bo added to the middle term
of the given quantity, and of course must also bo subtracted from
the resulting square. Hence we have

(=% 4+ y*)2—=3y?, which gives z* 4 y? + =zy.

Since, therefore, we have merely to add to the middle term
what will make the expression a perfect square, i.e., what will
make it twice the product of the square roots of the two squaros, we
derive the following practical rule for factoriny such expressions:

(1). Take the square roots of the two extreme terms (i.e., the
squares) and connect them by the proper sign; this gives the first
two térms of tho required factors.

(2). Subtract the middle term of the given expression from twics
the product of these two roots, and the square roots of the difference
will be the third terms of the required factors.

Apply this to a few examples :—

9x¢ 4 8x%y? + dut.

Here the square root of the first term is 823 ; that of the last is
2y2, and therefore the first two terms of the required factors are
8x2 +2y? ; twice the product of these is 12x3y3, from which sub.
tract the middle term, and there results 9z*y2, the square roots of
which are + 8xy. Hence the factors are

Bx? 4 2y? + Bzy.

The student will observe that, since the square root of y* is+43,
or—y?, it may sometimes happen that while the former sign will
give irrational factors, the latter will give rational factors; for

example,
x4 —~8} 2y + yb.

Taking the positive root of y*, we have, by the rule above given,
z3+y? * zy v 10}; but taking —y?, we have 27 —u? + fuy.

It may be observed further that sometimes doth signs will give
rational factors; for example,

162t —17x3y® + yt.

Here taking 4 y? we have, by the rule, 4x3-y3 + 8xy; and
taking —y* we bave 432 —y3 + 5xy.

(8). By the formulas which enable us to factor trinomial ex-
pressions, we can find the factors, where such exist, of a quadratio
polynome. Convenient rules may be given for the factoring of
trinomials, but we shall omit these for the present, and assuming
that the student has acquired some facility in resolving trinomials,
we shall point out how polynomes may be factored by the appli-
cation of perfectly familiar principles. For example, factor

8x2 —8xy — 8y? -+ 80y—27.

We first of all factor the first thiee terms, getting at once by in.
spection 3x -}~ y, and = — 8y. Wo have thus obtained two terms
of each of the required {rinomial factors. Now, to find the re-
meining terms, we must observe the following conditions :

1°. Their product must equal —27.

2°. The algebraic sum of the products obtained by mulhplymg
them diagonally into the y’s must equal -{-80y.

8°. The snm of the products obiasined by mulliplying them
diagonally into the x’s must equal o (i. ¢&. == 0.z). Wo soo at once
that —9 with the first binomial above found and 4 8 with the
second, satisfy the required conditions, and honce the factors are
8z 4- y—9, and z—3y + 8.

As another example, take

1223 —2y—20y* 3 8z - 41y—-20.

Wo have at once for the factors of the first three terms 42 + Sy

and 8z—4y.



