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INTRODUCTORY.

[ S—

Nowerovs attempts have been made to interest the
general reader in the seience of mathemstics. Bome of
these sitempte have succeeded; ofhers, and the major
portion, have failed. A ecareful study of the camse of
failure leads to the observation of & etriking similarity in
the unsuccessful attempta; and this similarity lies in deal-
ing to excesa with abstract idems. Mathematica is & tool
invalnable when applied to the shaping of ome end; but
ltmpmbla,mmnpmg:mdmg.ahmpmmgmadm
s tool, to waste time. Indeed, in the cuiting of roogh
wood an edge may be tookeen, Bo it is with mathematics ;
mdtharandmwhowmbeslopmemmybﬁmldﬂh
feel that he is constantly st the grindstons.” He may
admit that by pre-eminence mathematics is the science of
shetraction ; but experience hes taught him that the
greatest good has arisen from its application to conerete

Nor would it be difficult to show that mathematicians,
by an excessive devolion to the science in ifs purity (the
proper term for: its follest shstraction), have rendered it
unpopular, In ita {ranscendentsl dress the stndent
. approaches mathematics with awe; and, if bold enough
to question, receives ita teachings, as Professor Airy hes
sptly said, “ rather with the doubts of imperfect faith than
with the confidence of rational convietion,” ' In his ‘ Prin-
ciples of the Differentinl Caleulus,’ Mr. Woolhouse observes,
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with only too much reason, how “it is fo be regretted that
most of our scademicsl treatises on this, as well as other
subjects, abound so mueh with complex alfebraic processes,
withont the slightest traces of logical reasoning to exercise
and improve the intellect. We shonld bear in mind that
the simple execution of analytical operatione acquired by
dint of practice and experience is & mere common species
of labour, often merely mechanical ; whilat a distinet appre-
hension of the specific object and meaning of the opera-
tions, and a contemplation of the clearness and beauty of
the varions arguments employed, constitnte the intellectusl
lore that gratifies and enriches the mind, and stimulates
its energies with an ardour after the mvesh.gatmnof
truth.”

Mathematics naturally divide into two divisions, to
which are related (a) the solutions of problems where it
is the object to nscertain the value of unknown (from the
rolation which they bear to known) and constant quan-
tities ; and (8) the investigation of variable gquantities
increasing or deeresging uniformly with regard to other
quantities that are constant, When dealing with (a) we
are in the dominions of ordinsry Algebra ; the considers-
tion of B is effected by means of the Differential and the
Intagral Calenlus. In the present work, then, we have
only to take into view econsfant quantities, or quantities to
which, if & value is once assigned, retain that value to the
end of the problam.
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CHAPTER L
SYMBOLS AND THE BIGNS OF OPEEATION.

In srithmetic we have learned to consider two kinds of
numbers, abelract and conorele. 1, 2, 3, or 4, ete, 8 an
sbetraet number, because it denotes an abstract ides of
how many times ; but 1 appls, 2 apples, or 3 apples, ete.,
i8 a concrate number, bocanse it denotes so meny actusl
‘subetances, 'We eannot see or feel 2 as a number until it
i embodied in the form of the two apples.

In algebra, however, the divigion into concrete and
abstract need not be s source of trouble; for we may sub-
plifate a leffer (@, by e..... #, y, &) for either an
abstract or comerete momber. Thus @ mey be put to
represent 1 or 1 apple, or 2 or 2 apples. If @ be taken as
a kind of short way of writing one apple, 2a will stand for
two apples ; but if @ is taken to repressnt two apples, then
2 a will sland for four apples; and so on: Bimilarly, if @
be taken to represent the figure 1, then 2 a will be equal
to 2. If a stand for 2, then 24 will equal 4.

This is enough, perhaps, to enable the student to under-
stand the definition—Algebra is the Svience of Computation
by Symbols. The symbols gemerally employed are the
letters of the slphabet, sometimes those of the Greek
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alphsbet. Thers is no reason why any eystem of symbols,
however arbitrary, should not have been used; but omi-
versal custom has given the prefarence to letters, arbitrary
symbols being employed when the number of things or of
sbetract ideas to be represented exceeds the number of
lotters.

It will be convenient to remark that there is in common
use in algebra & sign for equality, or for the words equal fo,
Itis =, If wo with fo express thut one and one make or
equal two, we.can write 1 and 1 = 2,

That also there is « sign for addition, called plus, and it
is4. Bo that wo can state shorily 1 added fo 1 = 2,
or 14+ 1=2 Apain, there are signs for sublraction,
multiplication, and division, to which we must presently
refer.

There is some difference between the operations of
arithmetic and those of algebra. Instance may be taken
in adding 2 and 8. Arithmetically 2 + 8 = §; but if we
place a for 2 and b for 8, we ean only give the result in
slgebra a8 a - b, unlesa we previously arrange that ¢ shall
equal 5. Tn the last cese we cen eay a + b=¢, one of
the eimplest forme of an algebraic equation. Lt us quite
understand this. If we bave n basket of fruit containing
apples (call them a), and blackberries (call them b); we
cannot eay apples + Wackderries equal pears; we ean
only give the result as frwil, which is a general and not &
particulsr term. Consequently we must be satisfied with
the statament of the contenta of’the basket (if we wish to
deseribo particularly) as being apples and blackberries.
Similarly, in algebra, we often cannot describe a more
definite result than a + b.

What does this negative evidence feach? It shows
that the eign + is a sign indicating thet the action of
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sddition iz fo be performed—is, in fact, a sign of opera-
tion. Bo are all the signs in slgebre. They indicate
what 48 fo be done when we have found the values of the
gymbols or letters which they conneet. A complete
formuls, indeed, is nothing more than a symbolia direction
to perform certain actions, to attain & desired resnlt, which
result may or may not be expressed.

CHAPTER IL

THE EQUATION AND THE UNENOWN QUANIITY.

We have shown how the addition of 3 to 2 and the sum
obtained may be shortly written, viz, 3 + 2 = 5. This
(again taking @ for 2, b for 3, and ¢ for 5), it has also been
shown, may be represented algebraically as

i a4+ b=e

From the sign of equality (=) connecting the two mem-
bers, all gimilar equal quantities so connected are classed
under the general term of an eguation, The solufion of
an egualion, or the solving of an equation, merely means
the working of it out until the answer has been found.
‘The answer is the unknown guandity,

The unknown quantity is generally represented by the
letter @, or, if there are more than one, by the letters 2,
4, # (known quantities, s we have eaid, being represented
by the letters @, B0 . . . .. abe.). | :

Babstituting, therefore, the letter # for the letter ¢ in
the forsgoing equation, we have

@ <+ b = & (or the answer),
As we have determined thet a shall equal 2 and b shall
B2
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‘equsl 8, @, or the unknown quantity, or the answer, must
equal 5. Thus we have as synonymous terms

&+ b=
2+3=5

Now we may so ring the changes on the two members
of the equation as to form new equations. We say metn,
becanse for fwo egualions do be egual (or fo be equated)
their results (or their @'s) must be equal,

To test this, let us add 2 to both sides of the equation.
We hava

or

2+34+2=56+2,orT.

Evidently a new equation, because 5, the former result
(or @), does not equal 7. Similarly, if we multiply both
gides by 2, or divide them by 2, or take 2 from them, we
gholl obiain new equations. We lemrn, then, that the
balanee of an equation i not destroyed when we treat in
sny way bofh sides by the pame guantity, This is the
characteristic of an equation, and from this characteristic
there prings & yalusble sid fo the solution of (or finding
the enswer to) equations.

Let us try to understand its application.

There is a sign employed in algebra (and sometimes in
arithmetic) indicating sublraction or {aking from: the
sign ig called minue, and is — . 8o that we may siaie the
equation, 8 — 2= 1,0t b — a =@ Bupposs we are told
{rdhering to our former values for a and §) that

a=a—h"

* The student will onderstand that I am dealing with thess simple
quantities in order that he may wot have to think of the actions of his
mind ; for he will presently pervsive that what is trus of, and con ba
done with, these elmple quantities, v as equally true of others, how-
over somplex.




