Math 301 — Pointwise and uniform convergence

Problem 1. Let f, : [0,1] — R be given by f,(z) = z™ for all n > 1. Find f(z) =
lim,, 0 fn(x) for each z € [0,1] and prove that f, — f pointwise on [0,1]. Note: f(z)
is not a continuous function even though f,(x) is for each n > 1.

Problem 2. Let f, : [0,00) — R be given by
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for all n > 1. Find f(x) = lim,_ o fn(z) for each x € [0,00) and prove that f, — f
pointwise on [0,00). Note: f(x) is not a continuous function even though fn(x) is for
each n > 1.

Problem 3. Let f, : R — R be given by f,(z) = sin(nz)/n for each n > 1. Find
f(z) =limy, o0 fn(x) for each x € R and prove that f,, — f uniformly on R.

Problem 4. Let f, : R — R be given by

n

for each n > 1. Find f(z) = lim,,— o fn(z) for each £ € R and prove that f, — f
uniformly on R.



