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1. Find the second and third derivatives of the following functions:

(a) ax? 4 bx + ¢ © % (x#£1)
(b) 7" —3x— 4 (d)% (x#1)

2. Which of the following quadratic functions are strictly convex?
@y=9x2~4x+8 ©u=9-2x
(b) w=—3x%+39 (d)v=8-5x+x2
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1. Find the relative maxima and minima of y by the: second-derivative test:
(@) y=~2x*48x+25 (© y=1x*~3x2 4 5x+3

2x 1
34 A2 B 1
() y=x>+6x2+9 @y=" (X;éz)
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TABLE 11.1

e Condition Maximum Minimum
“onditions for
Relative First-order necessary condition fe=fy=0 fy=f,=0
Lxtremum: Secondorder sufficient condition’ fox fyy < 0 fory fyy > 0
= fix,)) and and

frx Fyy > fxzy fax fyy > fxzy

* Applicable only after ihe first-order tecessary condition has been satisfied.
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Use Table 11.1 to find the extreme value(s) of each of the following four functions, and
determine whether they are maxima or minima:

1 z=x2+xy+2y2 +3
2. z2=-x -2 4+6x+2y
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3. z=ax? + by? + ¢; consider each of the three subcases:
@a>0b>0 B a<0,b<0 (c) aand b opposite in sign




