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THEOREM 9.6.2 (SECOND-DERIVATIVE TEST FOR LOCAL EXTREMA) T a |t .
Let f be a twice differentiable function in an interval /, and let ¢ be an interior :ra.a le (
point of /. 5N
(i) If f'(c) =0andf"(c) < 0, then x = ¢ is a strict local maximum point. ‘d'_ B
(i) If f'(c) = 0 and f"(c) = 0, then x = ¢ is a strict local minimum point. (/ i(.’ \ v

(iii) If f'(¢) = 0 and f"(c) = 0, then x could be a local maximum, a local min-

imum, or neither.
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THEOREM 9.2.2 (EXTREMA OF CONCAVE AND CONVEX FUNCTIONS)

Suppose that f 15 a function defined in an interval [ and that ¢ 1s a cnitical point
for f in the interior of [.

(i) If f is concave, then ¢ is a maximum point for f in /.

(ii) If f is convex, then ¢ is a minimum point for f in /.
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~~~~~~~~~~~ THEOREM 9.2.2 (EXTREMA OF CONCAVE AND CONVEX FUNCTIONS)

Suppose that f is a function defined in an interval [ and that ¢ is a critical point
for f in the interior of /.

""""" (i) If f is concave, then ¢ is a maximum point for f in 1.
""""" (ii) If f is convex, then ¢ is a minimum point for f in /.

! 2 THEOREM 17.2.1 (CONCAVITY OR CONVEXITY AS A
X A" TLTEE—— ~(,>r1'3 ]: 'C’(-("“ ) — SUFFICIENT CONDITION)

Suppose that the function z = f(x,y) of two varables is defined on a convex

""" < ):(3 )2 (O(D' S e ﬁhhbhiﬁ ' )Ym (L':( [T 1 1 domain S, and that (x", y") |~| an interior critical point in S, Then:

(a) in case the function f is concave, the point (x", ") is a maximum point;

"" ‘5 R 71 T 1 T T 1 T | 1 | | (b) in case the function f is convex, the point (x", ¥") is a minimum point.
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Let F(x,y) = x* +y* — 36xy. Find all stationary points for this function and determine whether they are local

(2
maximums, minimums, or saddle points. T
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6. A quantity C' is determined by inputs s,# according to the formula C =

th auym and minimum possible values for C, subject to th¢ constrain and - ‘?/
gs +t<2. i
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