SOM 466
R. Gunther

Spring 2015

PROBLEM SET #2

1.
Consider the small project below:

Activity



Follows




Mean Time

    A



   ----




       1

    B



    A




       2

    C



    A




       3

    D



  B,C



   
       1

The times for activities A and D are deterministic; the times for B and C are uncertain and represent means.  Find the critical path and project length.  Suppose activities B and C follow the probability distribution below:

 Time

 
Probability
Mean-1


       .3

Mean


       .4

Mean+1

       .2

Mean+2

       .1

Simulate for 5 iterations using the random probabilities .28, .97, .63, .53, and .73 for B and .46, .09, .33, .76, and .00 for C.  Compute the mean project length and the criticality indices.

2.
The activities below are required to complete a temporary class room.  While the completion times of activities A and E are known with complete certainty, there is some question about the times of activities B, C, and D.

Job

Description



Follows


Mean Time 

 A

Install Modular Unit


    --- 

                    1

 B

Hookup Utilities


     A


       3

 C

Install Air Conditioning


     B


       3

 D

Put in Furniture



     A


       5

 E

Inspection



    C,D


       1

Find the critical path and the project length.  Suppose activities B, C, and D follow the probability distribution below:

 Time


Probability

Mean-2


       .1

Mean-1


       .2

Mean


       .3

Mean+1

       .2

Mean+2

       .2

Simulate 5 times using the random probabilities .60, .53, .24, .16, and .98 for B, .42, .11, .93, .63, and .74 for C, and .37, .61, .02, .53, and .95 for D.  Compute the mean project length and the criticality indices.

3. A maintenance project consists of the jobs in the following table.  With each job is listed its normal time and a minimum, or "crash", time in days.  The cost in dollars per day of crashing each job is also given.

Job

Follows


Time

Crash


Crash Cost

 A

    ---

     
   9

    6


     $20

 B

    ---

  
   8

    5


       25

 C

    ---


  15

   10


       30

 D

     A


   5

    3


       10

 E

     B


  10

    6


       15

 F

 C,D,E


   2

    1


       40

Determine the normal project length and the minimum project length.  Overhead costs total $60 per day.  What is an optimum length schedule in terms of both crashing and overhead costs?

4.
The information below has been obtained for a project:

Job

Follows


Min. Time

Max. Time

Cost
 
A

   ----


     5

   
     10
    

100-3tA
B

    A


     5

                  10
    

100-2tB
 
C

    A


    10

                  30
    

100-2tC
 
D

    B


    10

                  15
    

100-5tD
For example, the cost of A at its maximum time of 10 is [100-(3*10)] or 70.  Use "crashing" to determine the project cost/time trade-off. 

5.
Consider the project below:

Job


Follows



Normal duration

 A


    ---




 1

 B


     A




 2

 C


     A




 3

 D


     B




 4

 E


     B




 5

 F


     C




 6

 G


     C




 7

 H


   D,F




 8

 I


   E,G




 9

 J


   H,I




10

a.
Determine the length of the project and identify the critical path.

b.
Assume that each activity, except A and B, can be shortened up to 2 days at a cost per day equal to the activity duration.  For example, activity F normally takes 6 days but could be shortened to 5 days for a cost of $6, or to 4 days for an additional cost of $6.  Determine the least-cost 26-day schedule.  Show  the new durations of activities which have been shortened and the total cost of shortening the schedule.

6.
Office Automation, Inc. has developed a proposal for introducing a new computerized office system that will improve word processing and interoffice communication for a particular company. Contained in the proposal is a list of activities that must be accomplished to complete the new office system project.  The activities follow:

            Job         Description         

      Follows

Time
    Min. Crash Time      Crash Cost

        
A     
Plan needs             
    ----
    
  10
   
    8
                 $20

         
B      
Order equipment
     A
     
   8
  
    6
                   15

     
C       
Install equipment
     A
    
  15

    7
                   20

 
D
Set up training lab
     A
    
   7
     
    6
                   10

 
E        
Conduct training  
     D
    
  10

    8
                   12

 
F       
Test system
                C, E
    
   3

    3
                   10

Crash this project to its minimum time. Determine the crashing cost of each project time from the normal time to the minimum time.

7. Schedule the project below to minimize the use of resources and the project completion date.  Activity times cannot be changed.  Begin by scheduling at latest and earliest times.  Use Gantt charts.

Job

Follows


Time

Resource Requirements

 A

    ----

  
   3


     1

 B

     A


   8


     2

 C

     A


   3


     1

 D

    ----

  
   5


     1

 E

   C,D

  
   2


     1

8. Consider problem 2.7 above.  Show a schedule minimizing project completion time when there are only 2 units of the limited resource available.  Use a Gantt chart.

9.
The project represented in the following table is to be scheduled within a resource limit of 12 people.  All of the persons are capable of working on any of the jobs.  If not assigned on a particular day, a person is idle but still draws pay.  Each job must be assigned to a crew of people corresponding to one of the three possible crew sizes listed in the table.  No in-between assignments may be made, and the crew size must remain fixed for a job until it is finished.  Job duration equals resource requirement divided by crew size for any crew size chosen.  Minimize idle time.  Use a Gantt chart.

Job
Follows

Resource Requirement

Crew:  Min.  Normal  Max.

 
A
   ---


   32



  2
 4   
8

 
B
   ---


   48



  4
 6
8

 
C
    A


   40



  4
 5
8

 
D
    A


   12



  2
 3
4

 
E
    D


   30



  3
 5
6

 
F
  B,C


   54



  3
 6
9
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