{3} Second Derivatives Test Suppose the second partial derivatives of f are
continuous on a disk with center (g, &), and suppose that f.(a, b) = 0 and
fila, b) = 0 [that is, (a, b) is a critical point of f]. Let

D = Dia, b) = fula, b}.fn'(at b) — [ﬁ:y{ﬂ. b}]z

(a) IfD = 0 and f..(a, b) > 0, then f{a, b) is a local minimum, <
(b) If D = 0 and f,.(a, b} < 0, then f{a, b) is a local maximum. !
(¢} IfD < 0, then f{a, b) is not a local maximum or minimum. ; J :
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Meihod of Lagrenge Multipliers To find the maximum and minimum values of .
f(x, y, z) subject to the constraint g(x, y, z) = k [assuming that these extreme
values exist and Vg # 0 on the surface g(x, y, z) = k]:

{a) Find all values of x, v, z, and A such that
Vfl(x, y,2) = AVg(x, y; 2)
and glx,y,z) =k

(b) Evaluate f at all the points (x, y, z) that result from step (a). The largest o
these values is the maximum value of f; the smallest is the minimum
value of f.




