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Homework 2

45. Laplace equations Show that if w = f(u.v) satisfies the
Laplace equation f,, + f,, = 0 and if u = (x* — ¥?)/2 and
v = xy. then w satisfies the Laplace equation wy, + wy, = 0.
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Homework 3
Finding Absolute Extrema
In Exercises 31-38, find the absolute maxima and minima of the func-
tions on the given domains.
36. f(x,y) = 48xy — 32x° — 24y“ on the rectangular plate
=x= 1,0 yix 1

Absolute Maxima and Minima on Closed Bounded Regions

We organize the search for the absolute extrema of a continuous function f(x, y) on a
closed and bounded region R into three steps.

1.  List the interior points of R where f may have local maxima and minima and evaluate
f at these points. These are the critical points of f.

2. List the boundary points of R where f has local maxima and minima and evaluate f at
these points. We show how to do this in the next example.
3. Look through the lists for the maximum and minimum values of f. These will be the

absolute maximum and minimum values of f on R. Since absolute maxima and min-
ima are also local maxima and minima, the absolute maximum and minimum values
of f appear somewhere in the lists made in Steps 1 and 2.
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Properties of the Directional Derivative D ,f = Vf-u = |Vf| cos @

1. The function f increases most rapidly when cos # = 1 or when # = 0 and u
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Properties of the Directional Derivative D f = Vf-u = |Vf| cosf
1. The function f increases most rapidly when cos # = 1 or when # = 0 and u
is the direction of Vf. That is, at each point P in its domain, f increases most
rapidly in the direction of the gradient vector V f at P. The derivative in this
direction is
D,f = |Vf]| cos (0) = |Vf].
. Similarly, f decreases most rapidly in the direction of —V f. The derivative in
this direction is Df = |V f|cos (m) = —|Vf].
3. Any direction u orthogonal to a gradient Vf # 0 is a direction of zero change
Homewark&eause 6 then equals 7 /2 and

D.f = |Vf|cos (w/2) = |Vf|-0 = 0.

[

7. Let f = e**sin(3y) be defined on R?,
a. Find the Taylor’s polynomial P3(z,y) for f centred at (0,0).
b. Find the m such that |f(z,y) — Pn(x,y)| < 155 for any (z,y) satisfying
% + y? < 4. Explain your reason.

We can regard P,, as a approximation of f. Under this setting, one may ask the
error bound estimate for |f — P,,|. This error bound can be controlled as follows:
Let

]. Tl
(15) Eulw.y) = o max {102 f1.100" 700, fl, .. [0 11} (& = ar]? + |y - aa") ¥
(zy)
Then

(1.6) |f = Pl(z,y) < Emsa(z,y).
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3. Let
0 2
A= ( 2 0 )

and (f(t),g(t)) = (t,1). Solve the equation X'(t) = AX(t) + ( gé:: )

with the initial data (z¢,y0) = (1,—1)
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