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it is easy to perceive and enunciate the relation. For ex-
5 & 2
ample, when the ratio = has been reduced to the fraction

-‘&, wesaya:b=p:q,ora:b:: p:gq, whichisread, ais
to bas pistog. Thus, the ratio of 6 : 3 being 2, or 2, we
say 6:3::2: 1. We bave hikewise 18:12::3: 2, and
24:18::4:3,and 30: 45 :: 2: 3, Xc. Butif the ratio
cannot be abridged, the relation will not become more evi-
dent; for we do not simplify it by saying 9: 7:: 9. 7.

448. On the other hand, we may sometimes change the
relation of two very great numbers into one that shall be
more simple and evident, by reducing both to their lowest
terms. Thus, for example, we can say, 28844 : 14422 : :
2:1; or, 10566 : 7044 :: 3 : 2; or, 57600 : 25200 ::
16 : 7.

449, In order, therefore, to express any relation in the
clearest manner, it is necessary to reduce 1t to the smallest
possible numbers ; which is easily done, by dividing the two
terms of it by their greatest common divisor. Thus, to re-
duce the relation 57600 : 25200 to that of 16 : 7, we have
only to perform the single operation of dividing the num-
bers 57600 and 25200 by 3600, which is their greatest
common divisor.

450. It is important, therefore, to know low to find the
greatest common divisor of two given numbers; but this
requires a Rule, which we shall explain in the following
chapter.

CHAP. VIL

Of the Greatest Common Divisor of two given Numbers.

451. There are some numbers which have no other com-
mon divisor than unity; and when the numerator and
denominator of a fraction are of this nature, it cannot be
reduced to a more convenient form *. The two numbers
48 and 35, for example, have no common divisor, though
each has its own divisors; for which reason, we cannot
express the relation 48 : 35 more simply, because the division
of two numbers by 1 does not dimimsh them.

# In this case, the two numbers are said to be prime to each
other. See Art. 66.
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452. But when the two numbers have a common divisor,
it is found, and even the greatest which they have, by the
following Rule:

Divide the greater of the two numbers by the less; next,
divide the preceding divisor by the remainder; what remains
in this second division will afterwards become a divisor for
a third division, in which the remainder of the preceding
divisor will be the dividend. .We must continue this opera-
tion till we arrive at a division that leaves no remainder;
and this last divisor will be the greatest common divisor of
the two given numbers.

Thus, for the two numbers 576 and 252.

952) 576 (2
504

72) 252 (3
216

36) 72 (2
72

0.
So that, in this instance, the greatest common divisor
is 36.
453. 1t will be proper to illustrate this rule by some other
examples; and, for this purpose, let the greatest common
divisor of the numbers 504 and 312 be required.

312) 504 (1
312
192) 812 (1
192
120) 192 (1

120

72) 120 (1
72

48) 12 (1
48

24) 48 (2
48

0.
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So that 24 -1s the greatest common divisor, aud con-
sequently the relation 504 : 312 is reduced to the form
21:18.

454. Let the velation 625 : 529 be given, and the greatest
common divisor of these two numbers be required.

529) 625 (1

529

96) 529 (5

480
49) 96 (1
49
47) 49 (1

47
Q) 47 (23
46

1) 2 (@
2

.

Wherefore 1 15, n this case, the greatest common divisor,
and consequently we cannot express the relation 625 : 529
by less numbers, nor reduce it to snupler terms.

455. It may be necessary, in this place, to give a demon-
stration of the {oregoing Rule. In order to this, let @ be
the greater, and b the less of the given numbers; and let d
he one of their common divisors; it is evident that ¢ and &
being divisible by ¢, we may also divide the quantitics,
a— by a — 2, a — 3b, and, n general, « — nb by d.

456, 'The converse 1s no less true: that is, if the numbers
b and @ — nb are divisible by d, the number « will also be
divisible by d; for nd being divisible by d, we could not
divide @ — nb by d, if & were not also divisible by d.

457. We observe farther, that if d be the greatest common
divisor of two numbers, & and @ — nd, it will also be the
greatest common divisor of the two numbers @ and b3 for if
a greater common divisor than d could be found for these
numbers @ and b, that number would also be a common
divisor of b and @ — nb; and consequently d would not be
the greatest common divisor of these two numbers: but we
have supposed d the greatest divisor common to & and
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@ — nb; therefore d must also be the greatest common
divisor of @ and b.

458. These things being laid down, let us divide, ac-
cording to the rule, the greater number «- by the less b;
and let us suppose the quotient to be »; then the remainder
will be @ — nb, which must necessarily be less than 4 ; and
this remainder ¢ — nb having the same greatest common
divisor with b, as the given numbers @ and 4, we have only
to repeat the division, dividing the preceding divisor b by
the remainder ¢ — nb; and the new remainder which we
obtain will still have, with the preceding divisor, the same
greatest common divisor, and so on.

459. We proceed, in the same manner, till we arrive at a
division without a remainder; that is, in which the remainder
is nothing. Let therefore p be the last divisor, contained
exactly a certain number of times in its dividend; this
dividend will evidently be divisible by p, and will have the
form mp; so that the numbers p and mp are both divisible
by p: and it is also evident that they have no greater
common divisor, because no number can actually be di-
vided by a number greater than itself; consequently, this
last divisor is also the greatest common divisor of the given
numbers @ and b.

4G0. We will now give another example of the same rule,
requiring the greatest common divisor of the numbers 1728
and 2304. The operation is as follows:

1728) 2304 (1

1798
576) 1728 (3
1728
0.

Hence it follows that 576 is the greatest common divisor,
and that the relation 1728 : 2304 1s reduced to 8 : 4; that
is to say, 1728 is to 2304 in the same relation as 3 is to 4.



