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Example 13.7 A producer desires to minimize the cost of production
C = 16k + 4L

where k and L are capital and labour respectively subject to the given production function

= it
Q = BKIZ.

Find out the equilibrium combination of inputs (¢ and L) in order to minimize the cost of

production when output Q = 40.

Solution: In order to minimize the cost function
C = 16k + 4L

1 ;
subject to the output constraint Q = 5k2L% = 40, we first construct the Lagrange function Z such

that
11
Z =16k + 4L + A[4O—5k2L2]. (13.57)
First order condition of minimization requires that
dZ 0Z dZ
Z, = —=0, 2, =—=0 =—=(),
LT 57 e and Z, 7 0
Now
1,4 11 1.0
Z, = 4-A=5k?[? =4-—LA==( .58
I 5 5T _(13 )
Z, = 16 - A—5k? =16--A== ' 7
k i L* =16 211‘ 0 _ ('13.59) .
s

= 40-5K =0
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tions (13.58) and (13.59)

Economi icati
€ Applications of Constrained Optimization 341

Froﬂ‘equa
l = -S—L‘ =:-§g£
200
BL-= 30) Splipe 4k,

o s ubstituting L = 4k in equation (13.60), we get

1
40 = 5k2(4h)? = 5 /gubth

40 = 10k.
or kE
= 4,
. L =4k = 1,
Now to get the value of &, we substitute L = 16 i equation (13.61)
A = 3x16 16
40 5 5 (13.62)

Totest whether L = 16 and k& = 4 will minimize

W _ ! -V the cost functi
_der condition which requires that | B it on or not, we go for the second
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Now from equation (13.60),
1
e 1 40
s 2= e = 5
From equations (13.58) and (13.59)
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'ﬁ} Basic Mathematics and s Applic

Since |Hy| < 0,L =

ation in Economics

constraint. So the minimum cost will be
C = 16(4) +4(16) = 128.
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16 and k = 4 will minimize the cost of produc

tion subject to the outp! | ;‘
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