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Recall logy = B" for B(x) = b"

Let loge = exp" =: log (also denoted In)

Ihm llog)" = * for x>0 ·I #f by the inverse function theorem,



Clog x) = explloga)

! =*.

After learning about implicit differentiation ,
we will show

(logb *)' = Fogb(x
(b

* ) = llogb)b"



Optimization ~
"absolute" :

Let I be an interval and f : I+ R a function.
↑

Defn We say f has a global manum on I at c when f(c), f(x)

for all Xint
.

We say
it has a global minimum on I at < when f(c)[ f(x)

for all xinI. A global max/min is called a global extremum.

E% f(x) = tanx on Go
,
th)

ime global extrema
=
(-0 ,
a)

· g(x)= R-
Global max at X = 0

Do global min.



· h(x) = cos ando
Global maxima at x

= 0, hm
,
FMT, .

Global minima at 1: E
,
&3

,
Eit, .

· Global max at a

Do global min
o 10 , 5]

Global max at x=a
· i' Global min at x= b

on [15]



·T
Global min aa

N global max

on [1 , 4)

Extreme Value Theorem If f is a comnuous function on a closed
-

roundedinterval [a
, b) ,

thenf has a global max and a global min
on Ta,b]
not a global

Letonos necea a local one



Def A function f has a local max/min at a if there exists

an open interval
I containing a on which f has a global max/min at c.

These poits are called leal exama.

Def Let c be an interior point in the domain of f .

call a critical

Point of f when f'( =0 or fi(c) undefined . "I horizontal
or undefined

TFermat] targent lim at

Im Iff has a local extremum at c
,
then c is a critical point off.

& critical point local extremen f
f(x)= (x3)) =3x

Consider f(x) =Xat x = 0 : f'(0) = 3 .0 = 0



Hiwith

oftheSarosefasalocalextrmum
atc .

Wea

Assume f has a local max at a (local min case similar) .

Take an open
interval I containing > on which f(ck, f(x)

for all XI.

Since + diff) at c
,
f'() =Inf exist

For Xc near and in I
,
f(** f(c) 20 f(x)-f(c) < o

and x-O so fed0
D



For XI c near c and in I
,
still have f(x)-f(l : O

but x-0 so xf

By0 ,f()
By0 ,
f()=im

Since Off'(c) = 0
,
fi(d = 0.

* f) =Of has a local extremum at c.



To find absolute extrema : compare values
at crit pts

+ endpts.

EE. g . construct a box as follows :

24

- ~ -) open top box

36 -

36-2x

orvo X

24- 2x

What choice of x maximizes the volume of the box?

V = x(24 - 2x)(36 -2x) = 4a - 120x + 864x in



Need to maximize Vover to ,

12].

know max at x = 0
,

x = 12
,

or a critical ptc wheref=/
Corr'(c) undefined).

Compute V
*(x) = 12 x

2
- 240x +864 't happen

= (2(x - 20x + 72) as V is polynomial
Find a such that 0 = V' (c) = 12 ( -20c + 72)

Via quadratic finla, ·: L
72=10



-⑰
not in unique crit pt in 10 ,

12].
[0 , 12]


