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SomerRulesizom ke mmilsYou
ShiouldF K ow::

Chain Rule Power Rule
d
—fg@) =f(g(0) 9@

Quotient Rule

_f0)g&x) — f(x)g'(x)

Product Rule
d
dx [f()g)] =f'(x)gx)+ f(x)g'(x)

Function




Chpt 4: Applications of differentiation

LLesson 4.3: Maximum and Minimum Values

DEFINITION 3.3

A number c in the domain of a function f is called a critical number of f if
f'(c) = 0 or f'(c) is undefined.

DEFINITION 3.1

For a function f defined on a set S of real numbers and a number ¢ € S,

(i) f(c) is the absolute maximum of f on S if f(c) > f(x) for all x € S and
(ii) f(c) is the absolute minimum of f on S if f(c) < f(x) for all x € S.

extremum. (The plural form of extremum is extrema.)

Absolute maximum and absolute minumum are also called absolute extremum

Absolute
maximum

this means x=C will consider an absolute

____________________________________

Has no
absolute
minimum

Hasno

absolute this means x=C will consider an absolute

maximum

>

RN e manimum if we substitute the value of C in

the original function and then we get a

____________________________________

____________________________________

An absolute maximum or an absolute minimum is referred to as an absolute

maximum if we substitute the value of C in the

original function and then we get a number

il c) is the absolute minimum of f on S if f(c x) for all x € S.

4 number less than or equal to the other values
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*here it means if we have a continuous function and it is defined on a

THEOREM 3.1 (Extreme Value Theorem)

A continuous function f defined on a closed, bounded interval [a, b] attains both an
absolute maximum and an absolute minimum on that interval.

closed, bounded interval [a,b] it must have both absolute max. and min.

**If we have an absolute max. or min. at x=c, then ¢ must be a critical

number

DEFINITION 3.2

(i) f(c) is a local maximum of f if f(c) > f(x) for all x in some open interval
containing c.

(i) f(c) is a local minimum of f if f(c) < f(x) for all x in some open interval
containing c.

In either case, we call f(c) a local extremum of f.

There are points higher than this point, but this
point is higher than the values on both the right and
left sides, so it is considered a LOCAL MAXIMUM.

**All absolute maximum is considered a local maximum
BUT, local maximum is not always an absolute

maximum.
same for local minimum>>

There are points lower than this point, but this

Local maximum

Local masimun Lr'(@) is undefined) point is lower than the values on both the right

[r®) =0l and left sides, so it is considered a LOCAL
| MINIMUM.

| In summary, local max. or min. doesn't mean

it has to be the highest or lowest point, but

'/
Local minjmumf (X)

[f(a)=0]

the point should be higher or lower than the
Loval minimum values on both the right and left sides.

[f'(¢) is undefined)] By: ‘g Qa
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LET'S APPLY WHAT WE'VE LEARNED )

Find the absolute extrema of f(x) =

|
|
|
|
|
f ;
|
|
|
|
|
|
|
|
|
|
|
|
|
6 I
o _ o 1 |
— |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

step 1: Determine the domain of the function.

since it’s a polynomial function in this qn the domain will be (-0,)

step 2: Find the derivative of the original function.
f'(x)= 6% - 6x - 12

step 3: equate the resulting function to O and find the value of x.
f(x)=0 ---> 6x- 6x - 12 =0

Now see.. are the values of x within the interval or not, and then cancel the numbers if they are
outside the interval.

step 4: Find both absolute max. and absolute min.
*substitute the given interval in the qn and both critical numbers we found in the original

N e
. Iy — DN _ Y
function.. [-2,4] X=2 5 x=-1;

) =2x3 —3x2 —12x +
(4) = 2x° = 3x* —12x +

(2) = 2x° —=3x2 = 12x +5

() =2x3 -3x2-12x+5

Summary of the steps::

step 1: Determine the domain of the function.

step 2: Find the derivative of the original function.

step 3: equate the resulting function to 0 and find the value of x. (here x is
considered a critical number (c).

**DON’T forget to check if the resulting values of x are within the interval or
not. if not cancel them.

step 4: Find both absolute max. and absolute min.
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CHECK YOUR UNDERSTANDING 1w

Find the absolute extrema of f(.) = 4x>/% — 8x1/% on the interval [0, 4].

step 1: Determine the domain of the function.

o ————————

X "X - 5x - 2
f’(x): 5X1/4- 2X3/4 = 5X1/4‘ 23/4 —= 2 };{(3/4 2 = x3/4
D:¢

step 3: equate the resulting function to O and find the value of x.

5 -2 -0 5x - 2 =0
x3/4 x=0.4

Now see.. is the values of x are within the interval or not, and then cancel the numbers if they are
outside the interval.

step 4: Find both absolute max. and absolute min.
*substitute the given interval in the qn and the critical numbers we found in the original function..

[0,4] x=0.4

4x°/* — 8x/*
4x°/* — 8x'/"

4x°/* — 8x'/*

- — ——

By: ‘Fa
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---------------ﬁ------------------

Find the absolute extrema (absolute minimum and absolute

maximum) of f(x) = x3 — 3x + 1 on the interval @

step 1: Determine the domain of the function.
since it’s a polynomial function in this qn the domain will be (-o0,c0)

step 2: Find the derivative of the original function.
f(x)= 3x - 3

step 3: equate the resulting function to O and find the value of x.
f(x)=0 --->  3%- 3 =0

-

Nl
x=Lj, &= -1

—

Now see.. are the values of x are within the interval or not, and then cancel the numbers

if they are outside the interval.

step 4: Find both absolute max. and absolute min.

*substitute the given interval in the qn and the critical number we found in the origi

Cd

function.. [0,2] i x=1]

0)=x3-3x+1
(D) =x3-3x+1
f(1)=x>-3x+1

(1)=x3>-3x+1

a
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Hope you understand!
ez Lo as paleg ndomd Lo aice 3,55 pell

Done with lesson 4.3..

T ——————



