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Problem 1 Pointwise and uniform convergence (4 points)
We consider a sequence of functions (f,)nen given by f, : R — R for all n € N.

a) Prove that f,(z) :=1— x[_pn(x) converges pointwisely, but not uniformly, to 0.
b) Prove that f,(z) := (1— X[=n,n] (z)) e~ 1#l converges uniformly to 0.

Here, the function x[_, ) : R — R is defined by

{1 if € [—n,n|,

X[onn) (@) = 0 else.

Solutions

() £0)1=0 £ w"/In>|x]

s | 2
TLtmom' |:F X’)’O) ' ' >

Ondle oder s H}” = Suﬁ,f (x)] = JC H e
Theefe: =00 2% 0
sup!

(Q “5 || = Ju& (x), ’fg,;(( (4 X, (% )> 2 o ‘ "/:

-h — oo

=/e —> Q

TLU\-.J[;“,: ”;.,, - 0”00 Cohw‘je.s T 0 =5 Um'fm-.. Co nVer gence .



