-8 0 0
H((,,.ﬂ]g;): 0 —(0 0
0 0 -l

e The principal minors of the Hessian at (Qy, Q, Q3) = (6, 9,5) are
|H, | = -8 [M,| = 8o [Hal = - 960
o Therefore, the second derivative test tells us that
T has a loc'vl max mam af (é, 1 5')

e So, the company’s locally optimal production plan and profit is:

B.=6, Q=9 Q;=5 m(6,1.5) = (3

3 Exercises

Problem 1. Supppose we have a company that manufactures two products that are sold in the same market. The
company has a monopoly and may charge whatever prices it wishes. Let

R = revenue Q1 = quantity of product 1 produced and sold P; = unit price of product 1
C = cost Q> = quantity of product 2 produced and sold P, = unit price of product 2

Assume that the demand of the two products depends on their prices as follows:

Qi=40-2P+ P, j@

Q2:15+P1—p2

In addition, assume the cost of production is C = le +Q1Qy + Q%. How much of each product should the company
manufacture in order to maximize total profit?

Use AQW\MC\ Cuvves Jro svlvl (:or P,) P,, in \'WS oc Qu Qz:

@__ "D»P\ +?2= Q\-Ho > -2 | F\ _ a\‘qo
FI 'F1 Q;'IS Lo P R, 15

\)

(j‘aW\M‘S ru\e,'-

Q,-40 | l - Q-fo
Q,-15 -l | @,-15
= - - - ——— = - - Q
P\ . =655 -Q, Q, F,\ =, l -, - 28
| | l l Ll



5 w(e,8,Y= e, + P,Q, - C
= (55-0,-0,) @, + (0-4,-38:)4, - 6 - 6,0, -,
= 55Q,-Q/-Q,Q, +70Q,-Q Q- za:- 4, -a.e, -&:
= 658, - 28" + 308, - 3Q, - 38,8,
2% = 5§ - 4q, - 3B 5 - to-6mid,
8, LT 282

3@, + L&, =10 T
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calenlabrt

}0-3&1 '6&130

H(Ql) a‘b) =
-3 - L

l“AoLMV’}U\"- H(K:L’:): [:: :zjl [H | =4 W, | =15

——
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. S"qQ '_.SQ = =
. 5 : ‘ O}=> 10, ¥ 3@, = 58 ?]=> (&.,a,)-(e,%



