DS 523

Spring 2005

Exam 2






Name:                             


Show all your work

1.
RVW (Restored Volkswagens) buys 15 used VW's at each of two car auctions each week held at different locations.  It then transports the cars to repair shops it contracts with.  When they are restored to RVW's specifications, RVW sells 10 each to three different used car lots.  There are various costs associated with the average purchase and transportation prices from each auction to each repair shop.  Also there are transportation costs from the repair shops to the used car lots.  RVW is concerned with minimizing its total cost given the costs in the table below.


a.
Given the costs below, draw a network representation for this problem.

                       
 
           Repair Shops                  

  Used Car Lots  




       
 S1     S2           
           

 L1     L2      L3


Auction 1   
550    500         

S1     
250    300    500

            
Auction 2   
600    450         

S2     
350    650    450

b. Formulate this problem as a transshipment linear programming model.

Solution:

a.
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b.
Denote A1 as node 1, A2 as node 2, S1 as node 3, S2 as node 4, 

       

L1 as node 5, L2 as node 6, and L3 as node 7

       

MIN 550X13 + 500X14 + 600X23 + 450X24 + 250X35 + 300X36 




+ 500X37 + 350X45 + 650X46 + 450X47 

       

S.T.   
X13 + X14                   
     
< 15

              

X23 + X24                   

< 15

              

X13 + X23 - X35 - X36 - X37 
=   0

              

X14 + X24 - X45 - X46 - X47 
=   0

              

X35 + X45                   

= 10

              

X36 + X46                   

= 10

              

X37 + X47                  

= 10

                        



Xij > 0 for all i,j

After some special presentations, the employees of the AV Center have to move overhead projectors back to classrooms. The table below indicates the buildings where the projectors are now (the sources), where they need to go (the destinations), and a measure of the distance between sites.

	
	
	Destination
	
	

	Source
	Business
	Education
	Parsons Hall
	Holmstedt Hall
	Supply

	Baker Hall
	10
	9
	5
	2
	35

	Tirey Hall
	12
	11
	1
	6
	10

	Arena 
	15
	14
	7
	6
	20

	Demand
	12
	20
	10
	10
	


	a.
	If you were going to write this as a linear programming model, how many decision variables would there be, and how many constraints would there be?

	
	

	
	The solution to this problem is shown below. Use it to answer the questions b - e.


	
	TRANSPORTATION PROBLEM

	
	****************************

	
	OPTIMAL TRANSPORTATION SCHEDULE

	
	**************************************

	
	SHIP
	
	
	
	
	

	
	FROM
	TO DESTINATION
	

	
	ORIGIN
	1
	2
	3
	4
	

	
	-----------
	------
	------
	------
	------
	

	
	     1
	12
	20
	0
	3
	

	
	     2
	0
	0
	10
	0
	

	
	     3
	0
	0
	0
	7
	

	
	

	
	TOTAL TRANSPORTATION COST OR REVENUE IS 358

	
	NOTE: THE TOTAL SUPPLY EXCEEDS THE TOTAL DEMAND BY 13

	
	

	
	ORIGIN
	EXCESS SUPPLY
	

	
	----------
	-----------------------
	

	
	     3
	              13
	


	b.
	How many projectors are moved from Baker to Business?

	c.
	How many projectors are moved from Tirey to Parsons?

	d.
	How many projectors are moved from the Arena to Education?

	e.
	Which site(s) has (have) projectors left?


Solution


	a.
	12 decision variables, 7 constraints

	b.
	12

	c.
	10

	d.
	0

	e.
	Arena


Multiple Choice Questions
Select the best answer

1.
Rounded solutions to linear programs must be evaluated for

a.
feasibility and optimality.**
b.
sensitivity and duality.

c.
relaxation and boundedness.

d.
each of the above is true.

2.
Let x1 and x2 be 0 - 1 variables whose values indicate whether projects 1 and 2 are not done or are done.  Which answer below indicates that project 2 can be done only if project 1 is done?


a.
x1 + x2 = 1


b.
x1 + x2 = 2


c.
x1 - x2 < 0


d.
x1 - x2 > 0**
3.
Let x1 , x2 , and x3 be 0 - 1 variables whose values indicate whether the projects are not done or are done.  Which answer below indicates that at least two of the projects must be done?


a.
x1 + x2 + x3 > 2**

b.
x1 + x2 + x3 < 2


c.
x1 + x2 + x3 = 2


d.
x1 - x2 = 0

4.
The problem which deals with the distribution of goods from several sources to several destinations is the


a.
network problem


b.
transportation problem**

c.
assignment problem


d.
transshipment problem

5.
The difference between the transportation and assignment problems is that


a.
total supply must equal total demand in the transportation problem

b.
the number of origins must equal the number of destinations in the transportation problem


c.
each supply and demand value is 1 in the assignment problem**
d.
there are many differences between the transportation and assignment problems

6.
In an assignment problem, 


a.
one agent can do parts of several tasks.


b.
one task can be done by several agents.


c.
each agent is assigned to its own best task.


d.
None of the alternatives is correct.**
7.
We assume in the maximal flow problem that


a.
the flow out of a node is equal to the flow into the node. **

b.
the source and sink nodes are at opposite ends of the network.


c.
the number of arcs entering a node is equal to the number of arcs exiting of the node.


d.
None of the alternatives is correct.

8.
The maximal flow problem can be formulated as a capacitated transshipment problem.


a.
True**

b.
False

9.
In the linear programming formulation of a transportation network


a.
there is one constraint for each node.


b.
there is one variable for each arc.


c.
the sum of variables corresponding to arcs out of an origin node is constrained by the supply at that node.


d.
All of the above are correct.**
10.
A network uses nodes and arcs to represent geographical locations and the units transferred between them.


a.
True**

b.
False

11.
If a transportation problem has four origins and five destinations, the LP formulation of the problem will have nine constraints.

a.
True**

b.
False

12.
In a model, x1 > 0 and integer, x2 > 0, and x3 = 0,1.  Which solution would not be feasible?


a.
x1 = 5, x2 = 3, x3 = 0


b.
x1 = 4, x2 = .389, x3 = 1


c.
x1 = 2, x2 = 3, x3 = .578**
d. x1 = 0, x2 = 8, x3 = 0
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