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Constrained Maxima
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Engineering Productivity
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Production i1s concerned with the activity of producing goods
and/or services.
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Productivity is concerned with the efficient utilization of
resources (inputs) in praducing goods and/or services (output).
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Example 9-1

Suppose that a company manufacturing electronic calculators
produced 10,000 calculators by employing 50 people at 8
hours/day for 25 days. Then, in this case,

Production (volume, Q)= 10,000 calculators

Productivity (of labor) = 10,000/ 50/8/25 =1 calculator / man-
hour.

Quite often the terms productivity, efficiency, and effectiveness
are confused with each other.
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Efficiency is the ratio of actual output attained to standard output
expected.
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n = 120/180 = 0.6667
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Effectiveness is the degree of accomplishment of objectives.
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Productivity index = Output obtained / Input expended
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=Performance achieved / resources consumed
= (Effectiveness) / (Efficiency).
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Partial Productivity is the ratio of output to one class of input.
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Total-Factor Productivity is the ratio of net output to the sum of
associated labor and capital {factor) inputs.
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Total Productivity is the ratio of the total output to the sum of all
input factors.
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Productivity = Value (Outputs) / Value (Inputs)
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R(X,Y)=r Qx+ryQ}
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Q« = 125 units.

Q,” = 100 units.
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L.If a restaurant were to generate food services valued at L.E.
4500 per day and to incur total costs L.E. 3000 per day, what
would be the measure of productivity?

2. Consider the ABC Company. The data for output produced
and inputs consumed for a particular time period are given
below:

Output =L.E. 1000

Human input =L.E. 300

Material input = L.E. 200

Capital input = L.E. 300

Enrgy input = L.E. 100

Other expense input = 50

Assume that the company purchase all its materials and services,
including the energy, machinery and equipment (on lease), and
other services such as marketing , advertising, information
processing, consulting..etc. Calculate the partial productivities,
total -factor productivity, and total productivity.

(Ans. LE./LE. 333, 5, 3.33,10, (350/(300+300), and
1.053)

ALSlal A8 i JiEa ASH Al 3B gt a5ty ol (Y-9) JA Y

4. A monthly record of operating expenses, and selling price for
a new manufacturing plant is summarized in the following
equations:

v=0.005Q + 4 $/unit

r=100-0.001Q $/unit

Fixed costs are considered reasonable at $200,000 per month.
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a. Calculate the level of output which produces the greatest
profit.
b. Plot the total revenue, total and marginal profit curves.

Al e Laa gl aaly dskall g bl Al o
Q=2,100-38r
TC = 2,200 + 600Q
200 el g ey (prall Gliiag Al Ay aual) o
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1, =1,000 ~13Q, and r,~ 850 — 6Q,

0 ATl Bae LY L Al o
30, +1.50, <182

a. Find the revenue-maximizing quantities of x and y and the
max. revenue, assuming that the constraint does not exist .

b. Consider the constraint and resolve the problem.

c. By how much would revenue increase if plant capacity were
to rise by one unit, from 182 to 183.

7. for a rough analysis of different bridge designs, it is assumed
that costs are proportional to the span length X between piers. As
the span length increases, a greater amount of steel is required to
support the superstructure. However, fewer piers are required
when span lengths are longer. The cost of each span for a certain
bridge is .
C, =50X” + 5,000X ~100,000
and the cost for a pier is given by
C, = 200,000 + 1,000X
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