OPTIMIZATION

Optimization is the process of finding the greatest or least value of a function for some constraint,
which must be true regardless of the solution. In other words, optimization finds the most suitable value for a
function within a given domain.

(Kaplan Book: Page 380 to 381)

Video: https://www.youtube.com/watch?v=2q791nc2MJ8

https://www.youtube.com/watch?v=EOQJbmMB8uCQ

tion problems ask: ) |
gular area can be enclosed with a fixed amount

Read this after looking at example 1 (Justification of example 1)



https://www.youtube.com/watch?v=Zq7g1nc2MJ8
https://www.youtube.com/watch?v=EOJbmMB8uCQ




EXAMPLE 2

(Variation of Example 1) A rectangular vegetable garden is to be ;
enclosed using the wall of a building as one side and 60 feet of fencing

on the other three sides. Find the length and width that will give the
maximum area.

Sol:‘m'on If the length = x and the width = y, then the amount of
fencing is represented by the equation 2x + y = 60.

The area of the garden is length x width or A = Xxy.

Solving the first equation for y, we have y = 60 — 2x.

The area equation can then be rewritten as

A = x(60 — 2x) or 60x — 2x2.

. Since x and y are the dimensions of the rectangle, x = Oand y = 0.
Since y = 60 — 2x and y = 0, this means that x = 30. Thus, the
domain of A(x) is {0 = x < 30}.

METHOD 1  Use the fact that the area function is quadratic. As described
in Method 1, Example 1, x = ——_%Q =15and y = 60 — 2x = 30.
METHOD 2 Find the critical points of the derivative of the area function
A(x) by finding A’(x) = 30 — 4x and solving A’(x) = 0. Thus x = 15 and y
= 60 — 2x = 30.

This answer must be justified as the maximum by the First Derivative
Test.

JUSTIFICATION  First, make a number line, mark it A’, and put the value
x = 15 on it along with the endpoints of the domain, x = 0 and x = 30.
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Linearization Videos

1) https://www.youtube.com/watch?v=c33fl d8GEg

2) https://www.youtube.com/watch?v=BPSNisGXe7U

3) https://www.khanacademy.org/math/differential-calculus/derivative applications/local-linearization/v/local-

linearization-intro

4) https://www.youtube.com/watch?v=Y3jg7HQff U

13 minutes of physics and linearization.

https://www.youtube.com/watch?v=gBFWbiOJPBA



https://www.youtube.com/watch?v=c33fI_d8GEg
https://www.youtube.com/watch?v=BPSNisGXe7U
https://www.khanacademy.org/math/differential-calculus/derivative_applications/local-linearization/v/local-linearization-intro
https://www.khanacademy.org/math/differential-calculus/derivative_applications/local-linearization/v/local-linearization-intro
https://www.youtube.com/watch?v=Y3jg7HQff_U
https://www.youtube.com/watch?v=qBFWbiOJPBA

