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Prompt: If f(x) = sin sin x sinh sinh x, then f4n(x) = (— 4)nf(x)

1. To show the prompt is true

f(x) = sin sin x sinh sinh x

f'(x) = sin sin x cosh cosh x + cos cos x sinh sinh x

f"(x) = sin sin x sinh sinh x 4+ cos cos x cosh cosh x — sin sin x sinh sinh x + cos cos x cosh cosh x =2c
f (x) = 2xsinh sinhx — sin sin x cosh cosh x)

iv L . , L . ,
f (x) = 2xcoshcoshx — sinsinxsinhsinhx — sinsin x sinh sinh x — cos cos x cosh cosh x )

= 2xsinhsinhx ) = xsinhsinhx = (— 4)' f(%)
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The derivatives will continue in the same way and, in general, f4n(x) = (— 4)nf(x)
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2. Using sinh sinh x = to differentiate

. . . . . . e'—e " 1 x . . -x . .
f(x) = sinsin x sinh sinh x = sin sin x{—; = 7(9 sinsinx — e " sin smx)
' 1 X X . . —X -X . .
f(x)=7(e coscosx + e sinsinx —e coscosx +e smsmx)
1 X —X. X —X
=7[(e —e )coscosx + (e +e x]

f (0= %[(ex - e_x)x) + (ex + e_x) coscosx + (¢ +e x + (ex - e_x) sin sinx]

X —x
=(e + e )COSCOSX
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f'(x) = (ex + e_x)(— sin sin x) + (ex — e_x) COS €OS X

X

fw(x) = (ex + e_x)(— cos cos x) + (e — e_x)(— sinsin x) + (ex - e_x)(— sinsinx) + (ex + e_x) COS COS .

X —-X

== 2 sin(ex - e_x)sin X =— 4( — ) sinsinx =— 4sinsin xsinh sinhx = (— 4)1f(x)

2

3. An additional generalisation

f"(x) = 2 cos cos x cosh cosh x
'@ =o'
ffa=- 97w

Ingeneral, £ “(x) = 2(— 4)" " (cos cos x cosh cosh x )



