33.

To be proved: ifXIirQ f(x)=1L andxlirgg(x) =M, thenxlirg f(X)g(x) = LM.

Proof: Lete > 0 be given. Sincex Ii;m‘ (X) = L, there existss; > 0 such that
[f(X) — L| <€/2L+ M) if0 < |x—al < é1. Sincexirgg(x) = M, there ex-
istsd2 > 0 such thatg(x) — M| < €/(2(1+ |L|)) if 0 < |[Xx — a| < §2. By Exercise 32,
there existsz > 0 such thaig(x)| < 1+ |M|if0 < |[x —a| < 83. Letd = min(§1, 52, §3).
If [x —al < §, then

[f(X)g(X) — LM = | f(X)g(X) — Lg(X) + Lg(X) — LM|
= [(f(X) = L)g(x) + L(g(x) — M)]
< [(F) = Lgx)| + [L(g(x) — M)
= [f(X) = LII[gx)| + [L[1g(x) — M|
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Thusxlirg f(xX)g(x) = LM.



