Theorem (Product Rule)

Suppose lim f(x) = L and lim g(z) = M. Then lim f(z)-g(x) =L - M .
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Proof :

Let € > 0. There exists 6; > 0 such that if 0 < |z —a| < 61, then
|f(x) — L| < 666. Then L — 666 < f(x) < L+ 666 whenever 0 < |z — a| < 6.
Let B = maz{|L + 666|,|L — 666|} . We now have |f(z)| < B whenever
0<|z—al <é .

There exists 62 > 0 such that if 0 < |x — a| < 62, then
l9(x) = M| < 55 -

There exists 63 > 0 such that if 0 < |x —a| < 63, then
(@) ~ LI < gy -

Let 6 = min{b, 69,63} If 0< |z —a| < then
[f(x) - g(x) = L- M| = [f(x) - g(x) = f(z) - M + f(x) - M - L- M| <
|f(@)|lg(z) — M|+ |M]||f(z) — L| < Blg(z) — M| + |M||f(z) — L| <

B’ﬁ+|M|'2(\ME|+1) <sgtgzg=e



