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Example: the function f(x) = x? is uniformly continuous on any bounded interval

An important class of uniformly continuous functions is 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].

Infinite limit:
Let f:S — R be a function and c be a cluster point of S.

We say that f diverges to o if for any M € R, there exists § > 0 such that f(x) > M aslongas x €
S,0< |x—c| <.

We say that f diverges to — if for any M > 0, there exists 6 > 0 such that f(x) < —M as long as
XES0<|x—c|<6.

Characterization in terms of sequence: for any sequence (x,) in S\{c} such that x,, = ¢, we have
limy e f(xn) = o0 (or —c0).

Example: Show that lim,._, xT_zl = —o00

Limit at infinity:
oo is said to be a cluster point of S if for any M > 0, there exists x;; € S such that x); > M. We say
that lim,_ f(x) = L if for any € > 0, there exists M = M, > 0 such that |f(x) — L| < e aslong as
XxX€ES,x>M.

sin x

Example: Show that lim,._, - = 0

Example: Show that lim,_,, (x* — x3 — 10x? + 5x — 1) = o
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