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September 18, 2007

A. The derivative of a function at a particular point equals the slope of the function at that point.

Notation: f'(z) = %;x). Example: f(z) = a+bx?. Then, the slope of the function f(z) at a point,

say zo will be: f/(zg) = "’{;(f) |z=20= 2bx0

B. Some differentiation rules

Consider two functions f(x) and g(x). Then we have the following rules:

e Multiplication: (bf(x)) = bf'(z)

e Sum: (f(z) +g(z)) = f'(z) + ¢ ()

Product: (f(x)g(x)) = f'(x)g(x) + f(x)g'(x)
(

Quotient: (%) _ [@)g(@)~f(2)g (x)

g(x)?

N

Chain rule: [f(g(x))]" = f'(g(z))d ()

C. Some differentiation formulas

1. f(x)=2" = f'(z) = na"!
2. f(z)=lIn(z) = f(z)=1/z
3. f(x)=¢€"= fl(z) =¢€"

D. Maxima and Minima

When a function f attains a maximum at the point xg, then one needs to verify that:

0 0
F'(@0) = 52 |omay= 0 and f"(20) = FZ omay < O,
where f”(x) denotes the second derivative of the function. At a minimum, the last inequality is reversed.
E. Maxima under Constraints

To find z¢ and gy that maximize f(x,y) under the condition that y = g(z), one needs to insert g into
f to get h(x) = f(x,g(z)) and then proceed as under D above.

Example: Let f(z,y) = 2y, g(z) = (¢ — bx)/a, where a > 0,b > 0,¢ > 0. Then h(z) = z(c — bx)/a,
h'(x) = (¢ — 2bz)/a, h"(x) = —2b/a, and xg = 53, Yo = 5, respectively.
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