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Learning objectives:
1. Define the derivative as a function.
2. The property of differentiability
3. When can a function fail to be differentiable?

4. Higher derivatives and their interpretation.

The derivative of a function y = f(x) is a new function f’(x) defined by
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Example 1. If f(x) = x*> — x, find a formula for f’(x).
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Other Notations for Derivative
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The symbol D and d/dx are called the differentiation operators since they indicate
the process of differentiation.

d
We often write f’(a) as it 4 :
dx|i=q

Differentiability

A function f is said to be differentiable at a if f’(a) exists. It is differentiable on an
open interval if it is differentiable at every number in the interval.
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E)iﬂ'erentiability implies continuity

If f 1s differentiable at a then f is continuous at a.
There exist functions that are continuous but not differentiable.

How can a function fail to be differentiable?
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Example 4. If f(x) = x> — x, find f”(x), f'(x) and f®(x).
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