
Things you should know from 13.9, 14.1:

13.9

• What is the setup for a constrained optimization problem? That is, iden-
tify all of the parts of

maximize or minimize f(x, y, z) subject to g(x, y, z) = c.

What are we maximizing / minimizing? What is the constraint?

• Geometrically, what are we looking for when we seek a maxima / minima
of f constrained to be on a curve (in the case of g(x, y) = c) or surface
(in the case of g(x, y, z) = c)? That is, how is the gradient of f related to
the gradient of g?

• How do you use the method of Lagrange multipliers to solve a constrained
optimization problem?

• How do you solve the system of nonlinear equations that result from ap-
plying the method of Lagrange multipliers to a constrained optimization
problem? Hint: practice, practice, practice.

• How do we tell if a point found with Lagrange multipliers is a constrained
minimum or maximum? Do we have the equivalent tool as the discrimi-
nant for unconstrained optimization (from Section 13.8)?

• How do we solve the constrained optimization problem

maximize or minimize f(x, y) subject to g(x, y) ≤ c.

Hint: Relate this to the Maximum-Minimum Theorem for Two Variables
from page 879 of your text.

14.1

• What is an iterated integral? How do you evaluate one?

• Geometrically, what is a double integral doing? That is, how is the
geometric idea of an integral in a single-variable 1 generalized to a double
integral2?

• How do we ‘slice’ the region R of integration in x and y? Does the order
matter?

1That
∫ b
a f(x) dx gives us the area under the curve f(x) on [a, b].

2Put another way, what is
∫∫
R

f(x, y) dA telling us geometrically?
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• Given a double integral with bounds, how do you switch the order of
integration?
Hint: You need to use the bounds to figure out what R is, and then ‘slice’
R in a different way.

• How can you find the area of a region R in the xy-plane in terms of a
double integral over R?
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