MATH 2060

22. Showthatiff,(x) :== x+ 1/nandf(x) := x for x € R, then (f,,) converges uniformly on R tof,
but the sequence (f.) does not converge uniformly on R. (Thus the product of uniformly
convergent sequences of functions may not converge uniformly.)
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5. Letf: R — R be uniformly continuous on R and let f,,(x) := f(x + 1/n) for x € R. Show that
~ (fn) converges uniformly on R to f. :
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7. Suppose the sequence (f,)) converges uniformly to f on the set A, and suppose that each f, is
bounded on A. (That is, for each n there is a constant M,, such that | f,(x)| < M, forall x € A.)
Show that the function f is bounded on A.
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15. Letg,(x) :=nx(1 — x)" for x € [0, 1], n € N. Discuss the convergence of (g,) and (fol g,dx).
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Let f,, € Cla,b] converge pointwisely to f on [a,b]. Suppose that f, = f on (a,b). Show

EX‘ that f € Cla,b] and f,, = f on [a,b].
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E_ Let f be a continuously differentiable function defined on (a,b) (i.e. f’is continuous).
=X Consider the sequence (f,):

hw) = (1 (2+2) - 1))

Show that f,, converges uniformly to f’ in any closed subinterval [c, d] of (a, b).
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