
Applications of Derivatives
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Weierstrass :

Every range of a continuous function
over a closed interval has a maximum

and a minimum
.

Classification of extreme values :

Theorem Jf fixe) = 0 and f"CX. ) > 0 ( Lo)
-

then flxo ) is a local minimum

(maximum) .
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+ 3000 ( to - x )
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To find the minimum cost
,
we must also

consider the end points :

TC0) = 55000
,

TL40 ) ⇐ 55900

TL Eg ) = 50000
-

What if there is no cost differential

between sea & shore ?
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⇒ solution is LB



Exponential and Logarithmic Functions
---

Exponential function : if =
at
,
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Natural exponential : y
=\

,

where

e is the Euler's
number

In fact : et = him ( I + £ )
"

,
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n → a

Definition the inverse of y = e× is the
natural logarithmic function :

Ln : IR
+
⇒ R

,

y
= lnx ⇐> × = et

.

Rules : lnxy = lnx + tiny , ×> 0, y > 0

Ln x
"
= ylnx ,

× > 0
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Notice : e&×J = ×y = elnx eeny
lnx thing

= e



Why logs ? ×
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del I
Derivatives :

=
= et ;
dl = -
tax X

Newton Quotient :
Eth
- e× excel- 1)
- =
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h h

Next stop : Exponential function

-

a
×
= extraDefinition

,
a 20
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don't xlna
Derivative : - =

d- e
tax tax

xln a
= e en a

= a×ln a

Logarithmic function :

y = logax ⇒⇐at

Implicit differentiation :

Assume that y = ylx) and differentiate
on both sides :

+ = at I = altena II = xena d£
⇒ If = ⇐ login = na

However : logax = BI
ena
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Inverse Trigonometric- Functions
-

Trigonometric functions are periodic ,
therefore inverse functions can only be
considered over special intervals
or branches

.

S fix 1 = sin ×
,

-% I x E '%
Definition arcsin × is the inverse function
-

of the sine function .

y = arcsinx ⇐> × = sing ,
ye L -Ha , Da]

IerIE × = sing I = cosy
¥

cosy =-D = VII
*

⇒ t£ = £ arcsinx = 1-7/1
-x2



tangent : fcxi = tan × ,

- a × a"%

Definition aretan x is the inverse of
the tangent

function
.

y = are
tan x ⇐7 + = tan y ,
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Derivative
- --

x = tan
y

⇒ I = ; If = ( I + tan} ) II
why ? I = costly + sin}{ ey = I t tang ]
= ( It E) I
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⇒ day arctanx =
+
'
+ I



Comments on notation :

arctanx =

y ; y = tan
- ±x

The main branch can be emphasised :

attanx = I

Finally : We do not see or cosec
in our class

.


