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On certain formulae for Eepeated 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(yn)> a n d o f (4 ; )m(a*y). These may be obtained as follows:—

By an obvious extension of the theorem of Leibnitz we have

( j k . j W •••yn) = (d1 + d,+ ... + dnfyu.. .yn,

where d-l,dt,...dn differentiate yi,yit...yn respectively.
Hence by the multinomial theorem

where r,<0...rn«|:0; r, + r2. . .+rn = w.
Now in this formula let y1 = yi... =ym each =y, and observe that

the term ( y ' - / ' ^ / 2
 w i u o c c u r a s o f t e n M t h e r ( j &re ^

wyx^y*
tions of n things taken all together, />, of which are all alike, pt all
alike, &c.; that is nl/pJ.p.J times; we then obtain

where

=n.
Similarly from

...yn) we derive
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ml sf( . - r)l

where r<£O;j>m, r

Example

= 9' 3 ' f y ^ + ^ " ^ + - M L + - M ? y + M ' J ' + ? ^ V i + -
' 19!2! 8! 7!2! 7!2! 6!3! 6!2! 5!4!

5!3! 5!(2!)s (4!)22! 4!3!2! (3!)

3 1
!)4J

+ 7 5 6 ^ ^ + 3 0 2 4 ^ ^ , + 2 2 6 % ^ + 1 8 9 0 ^ + 7560y,y3y3 + 1680y3
3.

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

By Professor CHRYSTAL.

1. Consider the conic represented by the general equation

«o + bv" + f>>y + dp? + cxxy + cjf = 0 (1)

Differentiating three times with respect to a we get

where (y\ stands for I — ) (y).
\dxf

Again, from (2) by successive differentiation we derive

= 0 (3)

= ° (4)
From (2) (3) (4), eliminating the remaining constants, we have

= 0 (6)

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