Drevatives & Integration
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Differentiation is the action of computing a derivative. The derivative of a function y = flx) of a variable x is a measure of the
rate at which the value y of the function changes with respect to the change of the variable x. It s called the derivative of f
with respect to x. If x and y are real numbers, and if the graph of fis plotted against x, the derivative s the slope of this graph
at each point

The simplest case, apart from the trivial case of a constant function, is when
is a linear function of x, meaning that the graph of y is a line. In this case,
3=/0x)=mx + b, for real numbers 7 and b, and the slope s given by

hangeiny Ay

m= — =,
changeinz Az

where the symbol A (Deta) is an abbreviation for “change in', and the
combinations Az and Ay refer to corresponding changes, ie.
Ay = f(z + Az) — f(z) . The above formula holds because
y+ Ay = f(z+ Az)
m(z+ Az) +b=mz+mAz+b
=y+mhz.

Thus

Ay =mAz.

This gives the value for the siope of a line.

Ifthe function fis not linear (L. its graph is not a straight line), then the change in y divided by the change in x varies over
the considered range: differentiation s 2 method to find a unique value for this rate of change, not across a certain range
(Axz), but at any given value of x.

The idea, illustrated by Figures 1 to 3, is to compute the rate of change as the
limit value of the ratio of the differences Ay / Ax as Ax becomes infinitely small.
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Theorem: if f(x) =k for any no. k
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