MTH 277 13.1, 13.2, 13.3 Handout

Definition of a Function of Two Variables

Let D be a set of ordered pairs of real numbers. If to each ordered pair (x, y)
in D there corresponds a unique real number f (x, y), then f is a function of

x and y. The set D is the domain of f, and the corresponding set of values for

f(x, y) is the range of f. For the function

z = f(x)

x and y are called the independent variables and z is called the dependent

variable.

Domains of Functions of Several Variables

Find the domain of each function.

V2+y2 =9 »
x

b. g(x,y,2) = N

a. f(x:y) =




MTH 277 13.1, 13.2, 13.3 Handout




MTH 277 13.1, 13.2, 13.3 Handout

Describing the Graph of a Function of Two Variables

What is the range of
fle,y) = V16 — 4x2 — y2?
Describe the graph of f.
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BN | Sketching a Contour Map

The hemisphere

Floy) = V64 —x2 =2

is shown in Figure 13.9. Sketch a contour map of this surface using ley
corresponding toc = 0, 1,2, . . ., 8.

I 'If' I Sketching a Contour Map

Tee P> See LarsonCalculus.com for an interactive version of this type of example.

The hyperbolic paraboloid
z=y2—x2

is shown in Figure 13.11. Sketch a contour map of this surface.
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FMEB'I The Cobb-Douglas Production Function

A toy manufacturer estimates a production function to be
F(x.y) = 100x06y04

where x is the number of units of labor and y is the number of units of capital. Compare
the production level when x = 1000 and y = 500 with the production level when

100) x = 2000 and y = 1000.
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Level Surfaces

Describe the level surfaces of

fl,y,2) =4x2+ y2 + 22
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13.2 Limit Process:
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13.3

ion of Partial Der
y). then the first |

Notation for First Partial Derivatives
For z = /(x, y), the partial derivatives f, and f, are denoted by

9 dz

‘-)xf(xa y) = f;,(X, y) = L= ,,—x Yartial derivative with respect to x
(¢
and
J 0z . e
6—y flx,y) = f;,(x, y) = By = a—}"' Partial derivative with respect to y
The first partials evaluated at the point (a, b) are denoted by
a9z
—| =fla,bd)
dx (a, b) *
and
az
= =f (a. b).
WVlan
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EXAMPLE 3 Finding tl

‘D> SeeLarsonCalculus.com for a
Find the slopes in the x-direction anc

atthe point (3,1,2).

Surface: o
PRNTLIE 1 s
f(xh)‘)"' 2 y i 8
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Finding Partial Derivatives

flx,y,27) = xy + yz* + xz

a)

_ flx,y,2) = zsin(xy? + 22)

Xt+y+z

[, y,z,w) =
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S — ey i - @

A company manufactures
two types of wood- ke
burning stoves: a
freestanding model and
a fireplace-insert model.
The cost function for
producing x freestanding
and y fireplace-insert } =
vt |

C = 32/xy + 175x + 205y + 1050.

(a) Find the marginal costs (dC/dx and 9C/dy) when x = 80
and y = 20.

(b) When additional production is required, which model of
stove results in the cost increasing at a higher rate? How
can this be determined from the cost model?
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