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< Let ed=a. ae=x. ab=y. se=n.
sh=s. ss=y24-vv+xx—x.

aax+a*=yyx. y2=ss—vv}20x— xx.

S, a .
o : d aax + a3 = ssx —vvx + 20x% — x3:

—2ux® +vvx+ad=0
—5$

“+aa
-2 1 0 —1
2%% —20x% x —ag8=0. EH?@ /
2xx%

GENERAL) SER/NE pim “METODE

[September 1664]

Haveing y° nature of a crooked line expressd in Algebr: termes fo find
its axes, to determin it & describe it geometrically dec.

If \m x. db=y. & y being perpendicular to x describes y crooked line w*
one of its extreames. Thén reduce y® equation
(expressing y© nature of y° line) to one side soe
% ytit be =0. Then find y* perpendicular b¢ we®
is done by finding de=v. for w-+yy=">bc?.

AHB finding doc=v observe this rule. Multiply

N\ each terme of y¢ equat: by so many units as x
hath dimensions in y* terme, divide it by x &
: multiply it by y for a Numerator. Againe
e f d multiply each terme of y° equation g\ soe
i< many units as ¥ hath dimensions in omow

terme & divide it by —y for a denom: in y® valor of .
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The squareing of those lines whose areq is exprest by affirmative quantitys in
w y* unknowne quantity is numerat 3

The equations expressing the nature of ye lines. Theire square.
x3 ‘
3xx=ay. Parab: =
a
4
x
d=qay, -—.
o _ aa
5
: x
B5xt=yqs, ol
¥ P
6
x
6x5 =yat, —_— =.
¥ . -
x7

Tx8 = yab, _ L
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7 Haveing an Equation expressing y® relation twixt two or more lines

_ | %, Y, z &c: described in y* same time by two or

@ more moveing bodys 4, B, C, &c: the relation

od.q their velocitys g, g, 7, &c may bee thus found,
viz:

Set all y* termes on one side of y* Equation

o,‘nl@ . ~ that they become equall to nothing. And first

V4

X

.
<
®

multiply each terme by so many times £ as » hath dimensions in y* terme.

7

Secondly multiply each terme by so many times = as y hath dimensions in it.

k . Q
Thirdly (if there be 3 unknowne quantitys) multiply each terme by so many

. r . . . . :
times 52352 hath dimensions in y* terme, (& if there bee still more unknowne

quantitys doe like to every unknowne quantity). The summe of all these products

shall bee equall to nothing. w Equation gives y° relation of y velocitys g, g
r, &c. | -

BEvis FoR  PROP 7.

mvﬁ@@\q Demonstrated 4 ,
Lemma. If two bodys 4, B, move uni- .
a Il
one _

s
o

L

a, ¢ dyoef,, . ,
formely Y other from 50 o bkl &c:in

L B

ac, , ¢d. . hook
) & T g

be, " ghs
de,  ¢f, . . b -

&, & ;7 &c: as their velocitys 7 And though they move not uniformely yet

hk, ~ K,
are y® infinitely little lines we® each moment they describe, as their velocitys

w they have while they describe y=. As if y¢ body 4 wth ye velocity p describe
y¢infinitely little line (¢d=)p X 0 in one moment, in y* moment y® body B wtt
y® velocity ¢ will describe y® line (gh=)gxo. For p:q::po:qo. Soe yt if y°
described lines bee (ac=)x, & (bg=)y, in.one moment, they will bee (ad=)x+ po,
& (bh=)y-+qo in y® next. , v

Demonstr: Now if y® equation expressing ye relation twixt ye lines ¥ & y bee
%8 —abx+a®—dyy=0. I may substitute x+po & y-+qo into y© place of x & y;
because (by y*lemma) they as well as x & y, doe signify ye lines described by y®
bodys 4 & B. By doeing so there results

%3+ Bpoxx 4 3ppoox 4 p®0® — dyy — 2dgoy — dgqoo =0.
—abx  —abpo
+a?

- But x®—abx+a3— @N\H 0 (by supp). Therefore there remaines onely

Spoxx + 3ppoox -+ p303 — 2dgoy — dggoo=0.
—abpo

Or dividing it by o tis 3pa2 3ppox 4 p300 — 2dgy — dggo=0. Also those termes are
—abp

y® same time. Then are y® lines

infinitely little in wet ¢ is. Therefore omitting them there rests
3pxx—abp—2dqy =0.
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50 THE EARLY MANUSCRIPTS OF LEIBNIZ.

Harmonic Triangle
in which the fundamental series is a harmonical progression;

1
1
11
2 2
11 1
3 6 3
101 11
4 12 12 4
‘101 1 11
5 20 30 20 5
101 1 1 1 1
6 30 60 60 30 6
1 1 1 1 1 1 1

7 42 105 140 105 42 7

where, if the denominators of any series descending obliquely to
infinity or of any parallel finite series, are each divided by the term
that corresponds in the first series, the combinatory numbers are
produced, namely those that are contained in the arithmetical tri-
angle. Moreover this property is common to either triangle, namely,
that the oblique series are the sum- and difference-series of one
another. In the Arithmetical Triangle any given series is the sum-
series of the series that immediately precedes it, and the difference-
series of the one that follows. it; in the Harmonic Triangle, on the
other hand, each series is the sum-series of the series following it,
and the difference-series of the series that precedes it. From which

it follows that ‘ >
Pededetedebodeem-t

and so on.
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13.A1 A notation for the calculus

[ v . omn. / !
To resume, — = P _ y, therefore p = ——— I. Hence, omn. y — does not mean the

a omn.l , a T a

omn. [

same thing as omn. y into omn. /, nor yet y into omn. [; for, since p = 4 lor——1, it
a a

means the same thing as omn. [ multiplied by that one [ that ooﬁw%osam with a certain

omn. [ y2 o
p; hence, omn. p = omn. la|~ Now I have otherwise proved omn. p = ER ie.,

_—2
omn. !

5 - therefore we have a theorem that to me seems admirable, and one that will
———
. : omn. [ C—
be of great service to this new calculus, namely, Ty = omn. omn. [ —, whatever /
‘ , 4
may be; that is, if all the /s are multiplied by their last, and so on as often as it can be
" done, the sum of all these products will be equal to half the sum of the squares, of which

the sides are the sum of the [s or all the Is. Thisis a very fine theorem, msm one thatis not
at all ocﬁozm , o , .

S ,...>:oﬁron ESRB of Eo same wEa is: omn. xN — xomn. | — omn. omn. [, where [ is

taken to be a term of a progression, and x is the number which expresses the position or
order of the [ corresponding to it; or x is the ordinal number and [ is the ordered thing.
N.B. In these calculations a law governing things of the same kind can be noted; for,

if omn. is prefixed to a number or ratio, or to something indefinitely small, then a line is
produced, also if to a line, then a surface, orif to a surface, then a solid; and so on to

infinity for higher dimensions.
It will be useful to write | for omn., so that || = omn. I, or the sum of the Is. Thus,

Wlu fiL,and {31 = x]T - ([
From this it will appear that a law of things of the same kind should always be noted,
as it is useful in obviating errors of calculation.

Now note that if the terms are affected, the sum is also affected in the same way, such

fa, a . . . .4 :
being a general rule; for example, 3 l= 7 x | I,thatis to say,if 5 is a constant term, 1t
is to be multiplied by the maximum ordinal; but if it is not a constant term, then it is
impossible to deal with it, unless it can ‘be reduced to terms in [, or whenever it can be
reduced to a common quantity, such as an ordinal. [...]

I propose to return to former considerations.

Given [, and its relation to x, to find fL




