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Chapter 8 → Functions of Several Variables

8.1 - Functions of Several Variables

An equation of the form z = f(x, y) represents a function of two independent variables (x and y)
if, for each ordered pair of real numbers (x, y), the equation determines a unique real number z.

Evaluating Functions of Two Variables

Ex: Given h(x, y) = x2 + 2xy + 3
√
y, find

(a) h(2, 1)

(b) h(−2, 4)

(c) h(0, 9)

Finding the Domain of Functions of Two Variables

Ex: Find the domain of each of the following functions.

(a) f(x, y) = 4x+ 9y

(b) g(x, y) = ln(x− y + 3)

(c) h(x, y) = 4
√
x+ 8y
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Def: A Cobb-Douglas production function describes the number of units f(L,K) produced
from the utilization of L units of labor and K units of capital investment and has the form

f(L,K) = ALbKc

where A, b, and c are positive constants. These functions are used to describe the productivity of a
single industry, of a group of industries producing the same product, or even of an entire country.

Ex: The Cobb-Douglas production function for a petroleum company is given by

f(L,K) = 20L0.4K0.6

where L is the utilization of labor and K is the utilization of capital. If the company uses 1,250
units of labor and 1,700 units of capital, how many units of petroleum will be produced?

Ex: Suppose a company sells two types of candy bars: plain chocolate and chocolate with almonds.
Let x = the number of chocolate with almond bars sold/day and
y = the number of plain bars sold/day. The price per bar is given by p = 9− 2x+ y for the plain
bars and q = 12 + x− 2y for the almond bars.

(a) Find the revenue function for the company.

(b) Suppose the cost function for the company is given to be C(x, y) = 24 + 3x+ 6y.
What is the profit equation?

(c) Find the profit/loss of selling 6 almond bars and 5 plain bars.
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Three-Dimensional Coordinate System

To graph a function z = f(x, y), we must use a 3D space.

The graph of any function of the form z = f(x, y) is called a surface.

Graphing Planes
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Label the planes in the following graph.
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