
Objective
To produce a given quantity
as inexpensively as possible.

Constrained Optimization

Production Function

Q=flK ,↳ = KYLE
I \

Capital
labor



Constrained Optimization

Recall : Our goal is to produce
a giver quantity coil for the
lowest cost

.

min cost

5. to Q =
*

Min RK + WL

S.t. FCK
,
L ) = Q*

How can we solve this ?
What should be true ?



ex : say the solution Is KYE .

what must be true ?

Ex : 07=10 W=2 13=4
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Here we choose the mat5- 8

between MwI and YI



• We want to maximize marginal

product per cost
- note: cost (YR ) are constant,

if marginal product is decreasing ,
then m¥g+ decreases. This usually
leads to an interim solution

• If we have an interim solution
,

7¥ = 7¥ - %÷
.

-
- ¥
.

TÉ=M¥
• Our solution should, forall inputs
used, have M↳P*- be equal, and



≥ to MP⇒ of any unused input.

MR
F- 7¥

Slope÷-④- misocast
curve

↓

Marginal rate .

of Technical substitution

MRTS



E.tk?:...:::.?iamc--RktWLjQ*--5w=
50,000

R = 1

goal : min RKTWL

S.t. K'E- 5

1. Find MPa
,
MPa CMRTS)

01=15%-5

MR =
. 5k -555

MR-15-117
,
= .sE= ¥



2. find ratio of prices (slope of isocost the)

-Slope = ¥ = 50,000

3. Set (1) = (2) to ensure 1¥
,
is

minimized

note : if this is not possible → corner solution

50,000 =¥
① 14=50,000 L

4. C=t(5qoooL#
3 vars

Zea .

Instead↓

System - of equations with target quantity
!②

② 5=15%5



5=(5%0002)%5
5=rÉ L

5- Eatin
① 14=50,000 • Ear

I



Say Q=f(k ,↳ = K'25175 , 13=4, W=2 .

Want to produce 80 units .

What is the solution to the cost minimization

ÑÉ%?¥µzs-L
MPI =.si#--is-=3E-=MRTS...-Up----Zy-=slopeofisoast

curve

-

¥ = 3¥



1=-61!.pe?y---3E-sL--6K--✗ need

80=4-252-75
80=15-251641.75
80=15-254,756.75

8¥,=K
K≈ 20.8 2=6.20-82125.3



Special Cobb Douglas Property
13=4 W=2

83.2
,

t 250 . f- = 330
"" """"

m inputs

flt,H=K¥± rounding

330--75=247
.F

errors


