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8.1 Maximise U =u(x,y)=x"y”
Subject to p,X+p,y=m
U(x,y,2) = x"y" = A(p,x+ p,y —m)
First-order conditions for a stationary point:
ol

=ox“'y” —2p, =0 1)
OX
ol o f
o =AY =, =0 o)
ol
— =—(p,X -m)=0 3
1 (p.X+p,y—m) @)
One way to solve this set of equations is as follows'.
ayB
(1)xx ax“ 'y x—p x=0 = x= 2V aJ Substituting U for x%y”
Ap, Ap,
ay B
(2)xy peyPry —2p,y =0 — y:ﬂX_y:ﬂ
Ap, AP,
Substituting for x and y in (3):
px(ﬂ)""py(&J:m = l:—(aJr’B)U
ﬂpx /’i’py m
alJ om pU sm
X= = and y = =
(@n,  (a+B)p, (@) (@ +B)p,
Since a+ f=1: x= M and y:m
Py Py
Second-order conditions:
0 _px _py

-p ala=DxTy oy
-p, oXYTH B(B-DxyS

b apy”
b, AP-Dx“y"

ala -1)x“?y” afx“ty’ ™t

=0
ap Yy By

_(_px)

P, ala-Dx?y”
p, aﬁ;xa—lyﬂ—l
= ((=P)(BB -Dx*y"*) = (=p, X7y’ ™))

= Py (P )X YT = (=py Na(a —=1)x**y”))

=2p,p,ax“y" — pi (B -y — pa(a—Dx Py’

+(-p,)
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For 0< «, 8 <1land positive values of the variables this expression is positive so utility is

maximised when x = 2" and y = Am . The demand curve for good X takes the form:
Py Py

Py

8.2 (i) LetR=total revenue. z=R-C
R=p,q; + p,0, =(20-50,)0, + (17 -30,)d, = 200, — 50y +170, —30;
=200, - 40; +179, —$q; — (115+2q)
=20q, - 0; +170, —30; — (115+2(q, +9,))
=18q, - +q7 +15q, — g7 —115
First-order conditions for a stationary point:

or

—=18-1q, =0 1) = q, =36
o,

or

=15—-qg, =0 2 = =15
20, d, 2 d,

Second-order conditions:
8271_ 1 0 o0°r

oq? 2 00,09,

=-1<0

092

827[ 82” 8272' i 1 2 _ 1
[5%2 j[ oa, ]_(quan] =D -(0)° =3>0

Profit is maximised when g, =36 and g, =15.

When q, =36 and q, =15: 7 = 18(36) —£(36)* +15(15) — 1 (15)* —115= 3215

(if) The problem now is to maximise the profit function subject to the constraint p, = p, +3.
However since the objective function is expressed in terms of q, and q,, it is necessary
to express the constraint in terms of g, and g, :

p=p,+3 = 20-30,=17-309,+3 = 30,-30,=0
The problem may therefore be expressed as:
Maximise 7=18q, —1q/ +15q, —1q —115
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Subject to 20,—-%q,=0

0(0,,9,,4) =180, — 307 +150, —30; —115+ A(30, —50y)
First-order conditions for a stationary point:
ol

2= -18-1g,-11=0 1 = g=36-121
o,

a—6:15—q2+%20 (2 = (,=15+%
aq,

ol

o=t -i0,=0 ®

To solve this set of equations, substitute for g, and q, in (3):
1[15+4]-1[36—-%1]=0 = 1=4
q,=36-3(4)=34 and q,=15+5=17

Second-order conditions:

_1 1
0~ 2 _1 9 ~1 o =i _1
i -1 9=9 ]J—(—% : ]J+% : ‘
X 0 - $ - L0
2

o
|

= (DED+ DD =4 >0
Profit is maximised when g, =34 and g, =17.
When g, =34 andq, =17:
7 =18(34) — 1(34)? +15(17) — 1 (17)* —115= 3185
The change in profit is: 318.5-321.5=-3.
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