In optimization problems, in general, we are looking for the largest
and/or smallest that a function can be. We saw how to one kind of
optimization problem in the Absolute Extrema section where we found
the largest and smallest value that a function would take on an interval.

In this section we are going to look at another type of optimization
problem. Here we will be looking for the largest or smallest values

of a function subject to some kind of constraint. It’s usually easiest
to see how these work with some examples.

Example 1:

We need to enclose a field with a fence. We have 300 feet of fencing
material and a building is on one side of the field and so won’t need

anm%rmine the dimensions of the field that will enclose
th rea

* Draw a sketch

e Determine the constraint
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*-- Determine the absolute maximum value of this function
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 Test solution with second derivative
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Example 2:
A piece of tin 40 cm wide is to be folded up as shown.

How deep will this gutter be if it is to have maximum
carrying capacity?
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Example 3:

We are going to construct a box whose base length is 3 times the base width.
The material used to build the top and bottom cost $10/ft* and the material
used to build the sides cost $6/ft”. If the box must have a volume
determine the dimensions that will minimize the cost to build the boX
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Example 4:

Determine the area of the largest rectangle that can be inscribed in
a circle of radius 4.

This problem is best described with a sketch. Here 15 what we're loclking for.
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Warm Up

The U.S. postal service will accept a box for shipmentenly if the sum of the length
and the girth (distance around box) does notlexceed 84 inches) Find the volume
of the largest box having a square end that could be shipped.
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Determine the coordinates of the point closest to the
origin on the graph of
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