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2.81 Theorem. Suppose [ is of class C* at a and that ¥V f(a) = 0, and let H be —
the Hessian matrix (2.79). For f to have a local minimum at a, is it necessary for

——e e

the eigenvalues of H all to be nonnegative and sufficient for them all to be strictly

H all to be nonpositive and sufficient for them all to be strictly negative.

positive. For [ to have a local maximum at a, it is necessary for the eigenvalues of
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2.82 Theorem. Suppose f is of class C* on an open set in R? containing the point

a, and wqgme Vf(a) = 0. Let « = 9if(a), B = 010-f(a), v = 95f(a).
Then:

a. If ay — 3% < 0, f has a saddle point at a.

b. If ay — 3% > 0 and o > 0, f has a local minimum at a.
c. Ifay— B%>0and o <0, f has a local maximum at a.
d. If ay — 32 = 0, no conclusion can be drawn.
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