OPM 301



LP Problem

The production manager for a furniture company is considering the production schedule for the next month.  This month they are considering producing some combination of cabinets, desks, and tables. The limited resources include sheet metal (800 sqft), veneer (300 sqft) and steel (600 lbs).  Each cabinet requires 4 sqft of sheet metal, no veneer and 6 lbs of steel.  A desk requires 6 sqft of sheet metal, 4 sqft of veneer and 4 lbs of steel. A table requires 2 sqft of sheet metal, 2 sqft of veneer and 2 lbs of steel. The profit margin is $15 per cabinet, $32 per desk, and $12 per table.  The following sensitivity report is the result of setting up a linear programming problem that will determine the number of cabinets, desks, and tables that should be produced in order to maximize profit. 
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	Final
	Reduced
	Objective
	Allowable
	Allowable

	
	Cell
	Name
	Value
	Cost
	Coefficient
	Increase
	Decrease

	
	$B$8
	# to produce cabinets
	50
	0
	15
	33
	15

	
	$C$8
	# to produce desks
	75
	0
	32
	1E+30
	8

	
	$D$8
	# to produce tables
	0
	-4
	12
	4
	1E+30
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	Final
	Shadow
	Constraint
	Allowable
	Allowable

	
	Cell
	Name
	Value
	Price
	R.H. Side
	Increase
	Decrease

	
	$B$11
	sheet metal(sq feet) used
	650
	0
	800
	1E+30
	150

	
	$B$12
	veneer(sq feet) used
	300
	5.5
	300
	180
	300

	
	$B$13
	steel(lbs) used
	600
	2.5
	600
	225
	300


Answer the following questions based only on the sensitivity report.  Each question is a separate question and independent of the others.  Indicate clearly the parts of the report used to reach your conclusions.

a) How many sq ft of sheet metal can be transferred to another division without affecting the production plan for the month?

b) What would be the impact on the profit of adding an additional 100 lbs of steel?

c) If 200 sq ft of veneer are found to be defective and cannot be used, by how much will the profit decrease?

d) By how much would the profit on tables have to increase before the company would consider changing the solution and producing tables?

e) What is the value of additional sheet metal?

f) Suppose the profit on desks decreased by $10 dollars. Would this affect the production plan and how would it affect the profit?

g) Suppose the profit on cabinets increased by $12 dollars. Would this affect the production plan and how would it affect the profit?

h) What would be the increase in profit as a result of obtaining another 250 lbs of steel?

