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The Relationship Between
Differentiability and Continuity

Theorem 2.1: A Differentiable Function Is Continuous
If f(x) is differentiable at a point x = a, then f(x) is
continuous at x = a.

Proof:

We assume f is differentiable at x = a. Then we know that f "(a) exists. To
show that f is continuous at x = a, we want to show that the limit as x—=a of
f(x) is f(a). We calculate the limit as x—a of (f(x) - f(a)), hoping to get 0. By
algebra, we know that for x 7 a, (f(x) - f(a)) = (x-a) (f(x) - f(a)) / (x-a). So

lim ( f(x)- f(a)) =limf(x- ayL ) F(O]

X— a xlm_u_ X-d _H_
=lim(x- a) -lim X - jia)
Xx—a X—a X-da
=0-f"(a) =0
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