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m Derivatives of elementary functions

f(x) ‘ 1 x x? xP e Inx sinx cosx
f(x) ‘ 0 1 2x pxP' e 1 cosx —sinx
1 _ 1
Note: — = x P, /x = x7»
xP
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m Derivatives of elementary functions

f(x) ‘1 x x? xP e Inx sinx cosx

f’(x)‘O 1 2x pxP ' e 1 cosx —sinx
1 _ 1

Note: — = x P, /x = x7»
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Theorem (Rules for derivatives)

(c-f(x) =c-f'(x)
Fx)+8(x) =£'(x) +&'(x)
(f(x) - 8(x) =f'(x) - g(x) + f(x) - g'(x)
) =f :
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Extrema of functions

m Local Maximum:

Xmax Withf(xmax) Zf(X)
for all x € (xmax — €, Xmax + €) for some € > 0.

m Local Minimum:
Xmax With f(Xmin) Sf(X)
for all x € (xpin — €, Xmin + €) for some € > 0.




B [xtrema of functions

m Global Maximum:

Xmax Withf(xmax) Ef(X)
for all x € R.

m Global Minimum:
Xmax Withf(xmin) Sf(X)
for all x € R.




mm  Computation of Extren o s ——
m Local extrema of differentiable functions

m Necessary condition f'(x) =0

T T 7

. . . T
maximum mimnimum no extremum




mm  Computation of Extren o s ——
m Local extrema of differentiable functions

m Necessary condition f'(x) =0

T T 7

. . . T
maximum mimnimum no extremum

m Sufficient condition f'(x) = 0and f"(x) # 0

f"(x) <0

A maximum \ I minimum




Computation of Extrenm o s ——
m Local extrema of differentiable functions

m Necessary condition f'(x) =0

T T 7

. . . T
maximum mimnimum no extremum

m Sufficient condition f'(x) = 0and f"(x) # 0

f"(x) <0

A maximum \ I minimum

m Special cases:

NS

non-differentiable restricted domain




L™ H 6 pital’s | ¢ —m—m—m———

Motivation
m Sometimes limits are undefined, e.g.
sin(x)  "0"

lim = —

x—0 X 0

U

0 and % are not well defined

m Cases as
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lim f(x) = lim g(x) =0 or lim f(x) = lim g(x) = £oo

X—rX0 X—X0 X—X0 X—rX0

then
f6) )

0 g(x) | xo g'(x)

if the latter exists.




