Lecture 18

Monday, October 21, 2024 7:09 AM

A function f is continuous at x if
Ve > 0,36 =8¢y, > 0:[x — x| <= |f(x) — fxo) <€

A function f is uniformly continuous on a subset A c D if
VeE>0,36=6.>0:xy€EAlx—y|<8=2|f(x)—f)| <e€

Theorem: A continuous function f: [a, b] = R is uniformly continuous on [a, b].

Example: the function f (x) = x? is uniformly continuous on any bounded interval (a, b), [a, b),
(a, b], [a, b] but not uniformly continuous on [0, o).

Example: the function f(x) = v/x is uniformly continuous on (1, ).

An important class of uniformly continuous functions are the Lipschitz functions. A function f is
called Lipschitz if |f (x) — f(y)| < K|x — y| for all x, y.

Example: f(x) = v/x is Lipschitz on [1, ©) but not Lipschitz on [0,1].
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