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Problem 2 Higher derivatives and Leibniz formula (4 points)
Let n € Ng, I C R be an open interval.

a) Assume f,g € C"(I). Show that fg € C™(I) and also
go =3 (D)o
k=0
Here, we denote f(?) := f and analogously for ¢ and fg.
b) Calculate h(2018) for h: R — R with h(z) := 23e”.
c) Assume that f: I — R is differentiable at ¢ € I. Show that

(o) = }Lli% fxo + h)Q—hf(ﬂfo — h) |

Hint: Convince yourself that for each null sequence (hy)nen, there are null se-
quences (cp)nen and (dy)nen such that

f(x() + hn) — f(xO) + hnf/(xO) + Cnhn

f(xo — hn) = f(x0) = hnf'(z0) + dphy,
for all n € N and use this fact.
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