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On certain formulae for Repeated Differentiation.
By Professor CHRYSTAL.

In many questions of analysis relating to the theory of plane
curves, it is convenient to be able to obtain quickly the expansions

of (;%)m(.’/")» and of (t%)m(wpy") These may beobtained as follows: —
By an obvious extension of the theorem of Leibnitz we have
d\m
(d_x) (@t yn) =+ drt ..+ ) Yt Y

where dy,d,,...dy differentiate y,,s,...4s respectively.
Hence by the multinomial theorem
d ylrlylr v Yor,
—_— =m) 177 Tm
(dx)m(?/ W ) = )
where r,40...r,40; r+7... + =0
Now in this formula let y, = ,... = y», each =y, and observe that

O1(y Ye......
the term M’)———- will occur as often as there are permuta-

(r)Pr(r ). ...
tions of » things taken all together, p, of which are all alike, ps all
alike, &ec. ; that is n!/p,!lp,!...... times ; we then obtain
(i)m(y") =m!n12( NN );
dx (r)Pr(mlP2. gl

where ri40bm, r,d0bm,...... ;

adlpn, pdlba,...... ;

AT ok Y N =m;

ptpt......=n

Similarly from

d\m
(d_x) (@Y. -yn) = (d+ dy + do... + d)™(xPy,y,.. .Yn) we derive
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(l Pyt
(a)m(‘” y™)
il 2((n Cp Dol @)y )Pr s );
7! ()P (P2 oyl oot
where r<40bm, 4 0Pm,...... H
pdldn, pdldn,....... H
TPyt Pyt enen. =m;

prtpet =0

Example

d _ Yoy Yy | YYD LYYy | YeYsY | Y, VY
(Jx)g(ya) =98 gt e T T e T et T e T Bl

YsYsth . YsYs oYY L Y Y ]
5131 +51(2!)=+(4!)221+413121+(31)4
=3y + 5dyayy + 216y,1n° + 216y,y.y + 504y, + 151 2y,
+756ysyy + 3024 sy, + 2268y, + 1890y Py, + 7560y,351, + 1680y2

On a method for obtaining the differential equation to an
Algebraical Curve.

By Professor CHRYSTAL.
1. Consider the conic represented by the general equation
g+ b + by 4 ¢ + ey et =0, ... e (D
Differentiating three times with respect to a we get
b(y)s+ co(y)s + er(xy); =0 ... RO )
where (y), stands for ((ZE )x(y).
Again, from (2) by successive differentiation we derive
bly)a+ (v’ )+ eley)=0 ... ... . 3)
bi(y)s + es(¥)s+ ex{ey)s =0 ... v @
From (2) (3) (4), eliminating the remaining constants, we have

@k s (@) [=0 .. . . (6)
(?/)4 (?/2)4 (W)A
®@)s (&) (zy)s

which is one form of the differential equation to the conic (1).

https://doi.org/10.1017/S0013091500037366 Published online by Cambridge University Press


https://doi.org/10.1017/S0013091500037366



