Notes: 15.1 Functions of Several Variables

Monday, July 16,2007
1:27PM

Question: Whatisafunction?
o Afunction consists of 3 things:
= Domainspace
o Allthe thingsyou can pluginto the function
= |mage space
O outcome
= Rule

o Ex:f(x)=sinx
= |mage space are real numbers, domain space are real numbers.
o Inafunction of several variables, the domain space will be R?, R3, R". The image space is still real numbers.

o Example:VolumeofacylinderisV=nrh
We think of this as a function of 2 variables.
V(r,h)=nrh
Domain space is R?
Image space isR

Definition: A function of 2variablesisarule that assigns each ordered pair (x,y>ina setD a real numberf(x,y).
55 ) TN

Note:if afunctionisgivenRand D is notspecified, we assume
it'sthe set points for which the function makes sense.

Example: f(x,y) =xIn(x-y?)
R L 2
Find the domain: D: { (X/\/> X'\j >O}

Sketch the domain: -

XY >

Example: Wind Chill w(T,v) T=temperature V=windspeed

Wind SP Whatis W(5,10)? What does it mean?

it |5 (100 |15 | W(5,10)=3

5 4 3 2 Thismeansthatif the temperature is 5° C and the wind speed is 10 mph, ten
e o |4 3 |4 | itfeelslikeitis3°C.

-5 -7 -9 -11

Graphs: If f isa function of 2 variables with domain D, then the graph of fis the set of ordered triples
(x,y,2) in R®such that z=f(x,y) and((x,y)¢ [ )
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Example:g(x,y) = 9-x —\17'
1. Findandsketchdomain

2. Findtherange
3. Sketchthegraph
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Isthere (x,y) g(x,y)=0? (O 3)
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Example: Sketch the graph of f(x,y) =6-3x -2y
z = Q—?x—Z\/
Sxtly+ 226
To graph PIN\LS £ind ind C(,P‘I'S
x-int = (7,0,0) N
L1-|'n+ = (0,3,0) /le’\?-
Z-int * CO, O,(v)

x f
Level Curves:
Definition: The level curves of afunction of 2 variables are the curves with equation f(x,y) =k, where kis a
constantinthe range of f.

Example: Topographical maps

&
6&8}?0'

Example: Sketchthe level curvesforf(x,y)=6-3x - 2y fork=-6, 0, 6, 12

Definition says set f(x,y) =k
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L. G*?x'Zyﬁ‘é = Ix+ly=le

L. G"BX'ZV 5O =>

O‘BX‘Z\/ 0
@—3x~2y5 (2
\y;fb

= k: O
k=12 k.
r/zT
Example: sketchthe level curves of g(x,y) = q - X "L7
k=0,1,2,3

KD o G-yt

Functions of Three or More Variables:
Platonicsolids A, o
5 ploctonic  solids in 3-D
?(x,y,a) = n(z -y )+ x1y sinz
What s domaint
D= {(yy2) 2-y70 & 420}
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