MATE 4052set9

Not to behandedn.
Exercises.1,8.2,8.3.
Let E beaBanachspaceanddenoteby F theBanachspacd. (E, E).

(a) Showthatfor eachn, themapx — X' from F to itself is of classC™ . Concludethatthe
mappingx - exp(x) = S (X'/nl)is of classC”.
n=0

(b) Showthatx - exp(x) isa C*-diffeomorphismfrom aneighbourhooaf 0 to a neighbour
hoodof 1., theinversemappingoeingdefinednearl: by

Ik
yi= nél n ’

Let E, bethevectorspaceof continuoudunctionsfrom [0, 1] to R, normedby ||f|[, = sup
O<x<1

|f(X)| ,and E; bethevectorspaceof real-valuedunctionsof classC! on [0,1] such that

f(0) = 0,normedby ||f||; = sup|f'(X)| . Showthatd : E, i~ E definedby ¢(f) =f' + f2is
O<x<1

a C*-diffeomorphismfrom aneighbourhood/ of theoriginin E, toaneighbourhoodV of the

originin E, (considerp’(0)). Computethefirst andsecondderivativesof theinversefunction
WiWis V.



