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CHAP. I.

Al'm
ADDITION, SUBTRACTION, MULTiPLICATION

AND

DIVISION OF ALGBBRAIC QUANTITIES.

14. PrEvious to the application of the fandumental
rules of Atithmetic to Algebraic quantities, it may be proper
to observe, fhat the symbols + and — are distinguished from
all the other signs or symbels, by giviog a kind of quality or
affection to the quantities to which they are apnexed. As
alt those terme which have the sign + prefixed to them are
to be added, and those which bave the sign — prefixed to
them are to be subiracted, from the terms which precede
them, the former Lave a tendency to imcrease, and the latter
to dimimish, the quantities with which they are combined,
A compound quantity, z—a for instance, will thereforé be
positive or negative, according to the effect which it prodices
upon some third quantity c. Thus, if x be grealer than a,
the c+x—a (since x is odded and & ruliracied) is greater
than ¢} if z be less than @, then ¢+x—a isless than ¢j
i.e. “if xbe greater than a, x—q is positive; and if « be
less than @, then z—a' is negative.” In the samé manner
‘it might be shewn that the upumn a—b+4c—d is positive’
dr negative, according a8 a-f-c [ greater or less than b+d
20 50 of all compound quantities whatever,

ADDITION,
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Iil.
ADDITION.

From the division of algebfiic quantities into positive and

negative, like and wniile, there arise three cases of Addition,
Case I
To add like quantities with like signs.

15. In this ecase, the rule is *To add the coefficients of
 the several quantities together, and to the result annex the
“ comnmon sign, and the common letter or letters;” for it ia
evident, from the common principles of Arithmetic, if +2a,
+3a, and + 5@ be added together, their sum must be 4 104;
and if —38, —45" and — Bb'be ndiedmgathu their sum
thust be —150°.. !

Ex.1. " El.e. 4 }}:.3.
84 ad— 4b 7'+ 3my— Sbe d4d’— 3a'+ 1
Sx4 fa— 5 o' gay=— 7Tle ga'— o417
4=+ sa— 7F 112} say— dbe 58— ga'+ ¢
Br+ 43— 60 P4 day- b 38— 744 3
Sc4- Ta=-0b . 24 .gay— 2be &= a+10
93x-+94a—314  '2ga”esay—10lc 156° — 140"+ 35

Ex. 4. Ex. 5. Ex. 6.
s e~ x  To'—3e'bigel’—3F  erly—3z4 2
9’ o' —ax da¢— o'l al'— ¥,  ar'y—ox4 1
764 28" —ex a—2a’b 3 30"~ 50 . 3x'y—isx+i0
W+ Oz 5¢' —3a" + al’ — ol o'y — 1415

In thau E:mmp]u it ‘may be nburved that some of the
qusntll.m .lnw no cogfficient. In this case, um!y orl is
always undersiood. Thus, in adding up the first column
of Ex.9. we say, 1+1+114¢+47=20; in the third,

241+447+5=19; and o of the rest.
g Casz
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Case 11 '
To add like quantities with uniike signs.

16. Since (by Art, 14) the compound quantity a+b—¢
+d—e &c. is positive or negative, according as the sum of
the positive terms is greater o less than the sum of the
negative ones, the aggregate or sum of the gquantities
2a—4a-+Ta—3a will be +2a, and of the quantities
TV —50"+28"—8l will be —40"; for in the former case, the
excess of the sum of the positive terms abave the negative
onesis 24, and in the latter 40°. Hence this general rule
for the addition of like quantities with unlike signs, * Collect
% the coefficients of the positive terms into one sum, and also
“ of the negative; subtract the legser of these sums from
% the greater; to this difference, annex the sign of the
“ greater together with the common letter or letters, and the
* result will be the sum required.”

If the aggregate of the positive terins be equal to that of
the negative ones, then this difference is equal to 0; and con-
sequently the sum of the quantities will be equal to 0, as in
the sacond column of Ex. 2. following.

Ex. 1. Ex. 2. Ex. 3.
4’ =3z 4 —ral+3be— 2y . —5204132"
91" x— 5§ — ab+2betaxy —2xr'— 42"
3x'—=5x4 1 sal— bed-2xy 184 =
T2 +9x— 4 —2el44dc—3xy 92— 14z
— &'—dix+13 s5ab—sbot xy —15¢"—2z"
11a"—ox4+ 9 —aah =« 3xy — 4’—6x"

Ex. 4. Ex. 5. Ex. 6.

428~ 2x43y  Sd’—zal+4 P a4y -+ axy—3
- 4 42— y  —a'4 ab—2l — 2y'— zy—1
j@—= xt+oy  4@—3abi V' Iy +axy—5
gr'+2la—2y  2a'+aal—4l —ga'y—-2ay+0

C Casn
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Case 1L

17. There now only remains the case where unlite quan-
tities are to be added together, which must be done by col-
lecting them together into one lioe, and annexing their
proper signs; thus the sum of 3x, —2q, +55, —ay, is
3r—2a+5k—4y; except when like and unlike quantities
are mixed together, as in the following examples, where the
expressions ay be simplified, by collecting together such
quantities as will coalesce into one sum. '

Ex. 1.
:ab G Collecting together [iks quan-
¢ =24+ x ol f
sab—sed d tities, and beginning with 3al,
4y +2' —gy we have 3al4sal=8al; +=x
sab4er—y+etdi s’ el e b po

Y=—Yy; 4c—3c=-4c; besides
which there are the two quantities 4d and +2z°, which
do not coalesce with any of the others; the sum required

therefore is 8al+2x—y+e+d4a",

Ex. 2, Here 42"~ 2" =32
i —fzy+1 —aytdz —izytry=—ay
4y +32° —y" txy— & +1—15=—14
sr'—2x 4y —15+ ¢ —3yteyty=4ey

Pty G +42 + 35 4 Saf= + 122

—'+y"=0
| —x=-—gx.
—_—
1V,
SUBTRACTION.

18, If it were required to subtract 5—2 (i.e. 3) from g,
Et is evident that the remainder would be grealer by 2, than
if 5 only were subtracted. For the same reason, if —¢

were



SUBTRACTION. 5 |

were subtracted from a, the remainder would be greater by ¢,
than if b only were subtracted, Now, if & s subtracted from
&, the remainder is ¢—0; and consequently, if & —c be sub-
teacted from @, the remainder will be a—0+4¢. Hence this
general Rule for the subtraction of nlgebraic guantities;
% Change the signs of the quanlities to e subiracted, and
¢ then place them one after another, as in Addition,”

Ex. 1.

From Sa+3x—25, take 2¢—4y. The quantity to be
subtracted with its signs changed, s —2c-+4y; therefore
the remainder is a4+ 3x—20—2¢c--43.

Ex. 2.

From 7z"—2x 45, take 32" - 52 —1.
The remainder is 72°-2x +5 —32"—5z+1,
or 72'— 32" —2x—Sxr +5 +1=dx"—Tz+6.
But when like quantities are to be subtracted from each
other, a8 in Ex, 2., the better way is to set one row under
the other, and apply the following Rule; * Conmceive the
“ signs of the guantities {0 be subtracted to be changed, and
“ then proceed as in Addition.”

Ex. 3. Ex. 4. Ex. 5.

From 7x'—2x+5 12d"—8a+ b—1 5y —ay-+3a
Subtract 32’ +5x—1  6Ba" a—2b+3  Gy'—dy— a

Remainder 43" —7x+6 6" —de+3b—a4  —y" * t4a

Ex. 8. Ex. 7. Ex. 8. .
From Tay+9r—3y lr+y—z— 5 132°—22"}7
Subtract 9xy— =+ ¥ z4y+r—i1 —o+ =6
Remainder

MULTI-
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Y.
MULTIPLICATION, .

19. I the mulﬂphua.uon of mlgebraic guantities, the funr
following Rules must be observed.

1. When quantities having like signs are multipliul to-
gether, the sign of the product will be +; and if their signs
are unlike, the sign of the product will be —.*

st The coefficients of the factors must be mulﬁpl.ied

together, to form the coefficient of the product,
; 111 The

® This rule for the multiplication of the Signe may be thos ex-
plained :

L If 4-a is to be multiplied by 3-8, it means, that 4 & s to be added
to iteelf ms often s there are units in §, and consequently the product
willbe tab -

LI If ~x is to be multiplied by 4 &, it meins, that — g is to be
added to itself as often as there ave units in &, and therefore the product
in—ah

IIL If #a is to be multiplied by —& it means, thut +a i3 to be
mubiracied 05 often a8 there are unitsin §, and consequently the product
i b,

IV. If —a {8 to be multiplied by —#, it mewns, that —a is to be mb-
trected aa often as there are units in §; snd, since to mbirast a negative
guantily in the ssme as (o add o positive one, the product will be + g &

O, these Four Rules might be all comprehended in ome; thus,

To multiply a—# by c—d, B to add u—» to Itself aa often as there
are units in e—d; oow this ia done by edding it ¢ timer, and aubiracting
it d times;

But a— b, udded ¢ times . . =ac—ibe,
and a— b, nebtracted d fimier = — ad + b4,

Soa=be—d ... .. Sge—be—add-bd
e FaxHe= +ae
—bX fo=—be

dox —d=—ad
= BN iz 04,



