Answer on Question #79068 — Math — Calculus
Question

If y = emtan™ ™ show that (1 4+ x2)y,41 + 2(nx — m)y,, + n(n — 1)y,_; = 0

Solution
Leibnitz Theorem

i (uv) = u,v + (711) Up_1V; + (TZL) Up_oVy + -+ + (7;) Up_yUp + o+ (Z) uv,

Then

y1(1 + XZ) — memtan‘l(x)

yi(1+x%) =my

Differentiate both sides of the equation n times with respect to x

(y:(1 + x2)) = my,

dx™

Letu = y,,v = 1+ x2.Then
Un = Yn+1

Un-1 = In

Up-1 = Yn-1

v, = (1+x?) =2x

vz - (Zx), = 2
v3=(2)=0
n n n
T (yl(l + xz)) =u,v+ (1) U1V + (z)un_zvz +0=
5 nn—1)
= yn+1(1 +Xx ) + nyn(Zx) + Tyn—l(z)
Hence
5 nn—-1)
Yn+1(1+x7) +ny, (2x) + Tyn—l(z) = Myy

yn+1(1 + xZ) + yn(znx - m) + n(n - 1)yn—1 =0
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