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L 5'\3 Problem (white). Find the maximum and minimum values of f(z,y,2) =
zy + 2% on the sphere z2 + 3% + 2% = 2 and the points at which they are
" attained.

Solution: Set g(z,y,z) = 2 + y? + 2%, so that
Vf=(y,z2z) and Vg = (2z,2y,22).

We need to find z, y, z, and X such that Vf(z,y,2) = AVg(z,y,2), ie.,

y = A2z, (1)
T = A2y, 2)
2z = N2z, (3)
and
24yt 422 =2 (4)

If z = 0, then y = 0 by (1), so that z = +v/2 by (4). Evaluating f at
(0,0, +1/2), we obtain the value 2 at both points.

Suppose that = # 0. Plugging (1) into (2), we obtain z = 4X%z and thus
A = +1. From (3), we conclude that 2z = +z and thus z = 0. By (1),
y = 2. Plugging into (4) yields 222 =2, ie., x = £1. As y = £z, we thus
have to test f at the points (1,1,0), (-=1,-1,0), (1,—1,0), and (-1,1,0);
the value of f at the first two of those points in 1, and it is —1 and the two
last ones.

Hence, the maximum value is 2, attained at (0,0,++v2), and the mini-
mum value is —1, attained at (£1,F1,0).



