
MATE 4052set9

Not to behandedin.

Exercises8.1,8.2,8.3.

Let E beaBanachspace,anddenoteby F theBanachspaceL (E, E) .

(a) Showthat for eachn, themapx → nx from F to itself is of class ∞C . Concludethat the
mappingx → exp(x) = ∑

n≥0
( nx /n!) is of class ∞C .

(b) Showthatx → exp(x) is a ∞C -diffeomorphismfrom aneighbourhoodof 0 to aneighbour-
hoodof 1E, theinversemappingbeingdefinednear1E by

y → − ∑
n≥1

(1E − y n)
n

.

Let E0 bethevectorspaceof continuousfunctionsfrom [0, 1] to R, normedby ||f ||0 = sup
0≤x≤1

| f (x)| , and E1 bethevectorspaceof real-valuedfunctionsof class 1C on [0, 1] such that
f (0) = 0 , normedby ||f ||1 = sup

0≤x≤1
| f ′(x)| . Showthatϕ : E1 → E0 definedby ϕ(f ) = f ′ + 2f is

a ∞C -diffeomorphismfrom aneighbourhoodV of theorigin in E1 to aneighbourhoodW of the
origin in E0 (considerϕ′(0)). Computethefirst andsecondderivativesof theinversefunction
ψ : W → V .


