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Derivative
Function f
f: D> R where D c R
x P y=1x)

f(x) = 24X + 1 - 2x - 60
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What do we want to know?
Slope of the tangent to the graph of the function f at a certain point A(Xo | f(Xo)).

Why do we want to know the slope?
- rate of change of values y with respect to x
- increasing (slope > 0), decreasing (slope < 0)
- concavity (concave up if slope increases, concave down if slope decreases), points of inflection

- local maximum/minimum (slope = 0)

Applications in economics
- tendency of costs/revenue/profit

- maximum/minimum of costs/revenue/profit
- marginal costs/revenue/profit: change of costs/revenue/profit if x (number of items or quantity of service)

increases by one unit
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Definition
of f at the position xo, denoted f'(xo) (“f prime of x¢”).

The slope of the tangent to the graph of f through the point A(Xo | f(Xo)) is called the derivative (or rate of change)

How can we determine the slope?
tangent through A(xo | f(x0)) as Ax tends towards 0.
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The slope of the secant through the points A(xo | f(x0)) and B(x¢+Ax | f(xo+Ax)) tends towards the slope of the
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Ex.: ff R>R
x - y=1fx)=x>
(without proof)

f '(Xo) =2Xo

ft D> R
x> y=f(x)=24vx+1-2x-60

Ex.:
f'(xo) = \/% - (without proof)
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Definition

Suppose that the derivative (rate of change) f '(xo) exists for all xoeD;, where D; < D.

The function "'
f" D> R
x » y=f'(x)

is called the derivative (or derived function) of f.

Ex.: ff R>R f"m Ro>R

x - y=1(x)=x> xH y=1'(x)=2x
Ex.: f: D> R f'" D> R

X y=1f(x)=24Vx+1-2x-60 x b y=f'(x)=—=-2

Vx+1
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