lUENS

14.1 Functions of Several Variables

Function of Two Variables
A function f of two variables is g_rule’that assigns to each ordered

pair of real numbers in 2 R? a unique real number
6 denoted b @ € domain of f and its range is
¢ the set of VATTESTIAL f takes on. We often write z — f(x,y).
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For the following function, evaluate 7(3,2) and find and sketch the

domain.
x+y+1

x—1

f(x,y) =

el (ot

)
Xx-\F 0
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Find the domain of g(x,y) = /9 — x2 — y2.

The quantity under the square root should be greater or equal to 0
(9 —x2—y®> O). So the domain of g is:

D={(xy)eR* | X+ <9

We first draw the circle x> + y? = 0:
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Jy =2

Find the domain of f(x,y) = T

D={(xy)eR? | y>x* x# -1, x#1}
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Example 4
Find the domain of f(x,y) =In (9 — x? — 9y2).

2

9-x2-09y2>0 = x2+9y2 <9 %+y2<1

2
D={(xy)eR | 5 +y <1}

y
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Another method for visualizing a function is a contour map of
which points of constant elevation are joined to form contour
curves or level curves.

The level curves of a function f of two variables are the curves
with equation f(x, y) = k, where k is a constant (in the range of
f).
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Example 6

Sketch the level cu e function f(x,y) =6 — 3x — 2y for
the values k =(—6, 0, 6, 12.

For k = -6, we get: 6 —3x -2y = -6 <= |3x+2y —12=0

For k =0, weget: 6 —3x -2y =0 <= [3x+2y—-6=0

For k =6, weget: 6 —3x -2y =6 <= [3x+2y =0

For k =12, we get: 6 —3x -2y =12 < [3x+2y +6=0

This is a family of lines

(o] fus) 26— 37 -19=0
) =b-5

téx/—’l.j:—-éj
)’(,:.G __6,..3')( '—2-3:-6
—3X =Y - 6 ab -

‘—j—%_l = i 2
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Sketch the level curves of the function g(x,y) = /9 — x2 — y2 for
the values k=10, 1, 2, 3.

For k=0, weget: /9 —x2—y2=0 <= x>+y?>=0
For k=1, weget: ,/9—x2—y2=1 <= x> +y*>=38
For k=2, weget: \/9—x2—y2=2 < |x>+y?>=5

For k=3, weget: /9 —x2—y2=3 < (x> +y?>=0

This is a family of circles with center (0,0)
y
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Example 8

Sketch the level curves of the function h(x,y) = 4x? + y? + 1 for

the values kK =5, 6.

k=5:4x24+y24+1=5 < 4x2 +y? =4 —

k=6:4x24y24+1=6 <= 4x2+y?2 =5

This is a family of ellipses
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