Lecture: Section 8.5

Reminder: If z = f(x, y), the partial derivativeelp us determine the change in z if one variabénges and
the other variable is a constant. What if we waaohange in both variables?

This is the graph of z = f(x, y) = 4 2 x y* showing the plane that is tangent to the cuntbepoint (1, 1). For
a small change in x and y, we could use this plarsgproximate the change in z.

Tangent Plane Approximations: Suppose that z = f(x, y) andd, b) and,f(a, b) both exist. If the changes in

X and y(AX andly , respective);are both small, then

Az=f(a+Ax,b+Ay)-f(ab)=f (ab)Ax+f (a,b)Ay=dz

Example: f(x,y)=4—-X—ywitha=1,b=1
fx =-2x and § = -2y

Ax | Ay | f(a+Axb+Ay) Az=f (a+Ax,b+Ab)-f(ab) | dz=f,(1,DAx+ f, (L 1py

0.1 | 0.05| f(1.1, 1.05) = 1.687% 1.6875 — (1, 1) = -0.3125 (-2)(0.1) + (-2)(0.05)0=3

0.2 0.3 | f(1.2,1.3)=0.87 | 087—1f(1,1)=-1.13 -2)(0.2) + (-2)(0.3) = -1.0

In moving from the point (1, 1) to (1.2, 1.3), zzdeases by an amount of 1.13; our approximatios gay
change is a decrease of 1.

Both changes are fairly small so the approximatemesnot too bad.

Another Example:

Let z = f(x, y) = X — 3xy + 2y

Let’s find the change in z if x changes from 1 & &nd y changes from 2 to 1.9
a=1b=2Ax=0.2,Ay=-0.1
fx=2x-3y;§(1,2)=2-6=-4
fy=-3x+4y;{(1,2)=-3+8=5

dz=f,(1,2)Ax+ f, (1, 2y

=(-4)(0.2)+ (5)€ 0.1 - 1.:
How good is this approximation?



Az=f (a+Ax,b+Ab)-f(ab)=f(1.2,1.9-f (1,2F- 1.1
What is the error? actual — approximation = -1.181-3) = 0.12
| error | _| 0.12 S0 101¢

|actua|| |—1.1d
per cent error= relative error x 100% = 10.1%

relative error



