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Lecture 6 Wed. Sept. 9th N. Rimmer

The definition of the derivative :

Derivative (first definition)
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If the limit does not exist, then the derivative is not defined at .

This first definition emphasizes that the derivative is the rate of change of the output with respect to the
input. The next definition is similar.

Derivative (second definition)
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If the limit does not exist, then the derivative is not defined at .

This definition can be interpreted as the change in output divided by the change in input, as the change in
input goes to 0. One can see this is equivalent to the first definition by making the substitution h = r — a.
The third definition looks quite different from the first two.
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Differentiation rules

Suppose & and # are differentiable functions of . Then the following rules (written using the shorthand
differential notation) hold:

LINEARITY
dlu+v)=du+dv and d(c-u) = c-du,wherecisaconstant.
PRODUCT
dlu-v)=u-dv+v-du
CHAIN
dluowv) =du-dv.
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