L esson 22
Functions of Several Variables

So far, we have looked at functions of a singlealde. In this section, we will consider
functions of more than one variable. You are alyeamiliar with some examples of
these.

P(Xx, y) =2x+2y
A(P,i,t)=P@+i)'

These formulas are functions of several variab&e. have just never called them that
before. We will, for the most part, limit our disgsion to functions of two variables.

Functions of Two Variables
Definition: A real valued function of two variable§, consists of a sét of ordered

pairs of real number,y) called the domain of the function, and a ruld #ssociates
with each ordered pair in the domainf@ne and only one real number, denoted by

z=1(xYy).

You will need to learn two skills using functionseveral variables: Evaluating at a
given point and determining the domain.

Example 1: Supposé(x,y) =3x’y -6+ In(xy) Computef (-1-3).
Enter the function as shown in GGB.

Command: 3 x A % gy~ A & A 5) > ey Answer:
e~ ,-3)

-3,4q0\4

SL")-L('&) @ X\a(e-3) = qolr () = [FS MDD

Example 2: The volume of a cylindrical tank widdiusr and heighh is given by the
formula f (r,h) = 7r*h. Find the volume of a tank with radius 6 feet aeiht 20 feet.
Enter the function as shown in GGB.

Command: ?;.4- X AL *_'j Ty '(15 Answer:
e ©,20) > 220,947
Ej heacl

() (2) = 7207
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Example 3: The monthly payment that amortizesaa lafA dollars int years when the
interest rate is per year is given by

P=fld rt)= Ar

[12[1_[1+%,~]‘”’]1

£

Find the monthly payment for a mortgage of $250,0@0 will be amortized over 25
years with an interest rate of 4.5% per yeas, 0.0
Enter the function as shown in GGB. - ON§

Command: Answer:

P(asa000, 0.0us, as) - |is%a.st

Example 4: Use the following table to answer ti®ving question.
Find P=f(Ar,t)= f (150,5.25,20, whereP is the monthly paymen# is the amount

financed in thousands of dollarsis the interest rate, ands the length of the loan in
years.

Monthly Payvments in Dollars at{3.25% APR
Amt 10 |15 2o |25 |30 4 \\ 27
Financed yIs | yrs | ¥rs | yrs | yIs
$50.000 618 | 445 | 376 | 329 | 300
$75.000 928 | 683 | 564 | 494 | 449
$100.000 1237 | 911 | 751 | 659 | 599
$125.000 1546 | 1138 | 939 | 823 | 749
$150.000 1855 | 1366 |J1127 J988 | 899
$175.000 2164 | 1594 | 1315 | 1153 | 1049
$200.000 2475 | 1821 | 1503 | 1317 | 1198
Example 5:Find the domain of the functionf (x,y) = S .
2x-5y
Domain = SZ (w0 = X
-5y T-AX 3 3 S ‘5
2
37 Sx
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Example 6: Find the domain of the functior(x, y) =/16x-y.
Insde = 0
lbx -y 20

bx = 4y

Y £ 1% Oomein - SZ (1,3)\ Y 5_\@«73

Example 7: Find the domain of the functiorfi(x, y) = 2x* + 3y*

R)lbnomla\s
D: g(st) \ AW recl A-m\ur&-g
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