Answer on Question #85255 — Math — Calculus

Question

If y = arcsin(x) prove that

Yn+2(0) = n?y,(0)
y, means nth derivative of n.

Solution
Lety = arcsin(x).
The first derivative of arcsin(x) is given by

y" = (arcsin(x))’ =

1— x?
This expression can be written as
y'J1—x? =1
If y,, means nth derivative of n, then squaring both sides we get
2 a2 —
y1°(1—x%) =1

Differentiating we get
2y1y,(1 —x?) = 2xy,* =0
Y,(1—x?)—xy; =0
Using the Leibniz rule, we find

Ynez(1 =22 + (1) (20741 + (5) (209 = 1¥ma1 = () Wy = 0

nn-—1)
(1= ¥)ynsz = 2+ DY - (T (2)+ n) Yo = 0

(1- xz)yn+2 —(@n+ )xyp4q — nzyn =0
When x = 0,
Yn+2 (O) - nzyn(o) =0
Yn+2(0) = n?y, (0)
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