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PROBLEM SET #1

1.
Consider the following activity analysis for a project:

Activity

Description


  
Follows

Time (Days)
    A


Define Problem


    ---


       3

    B


Lease Computer


    ---


       5

    C


Obtain Data



   A,B


       4

    D


Determine Alternatives

   A,B


       1

    E


Feasible Alternatives


     D


       1

    F


Evaluation/Model Building

   C,E


       5

    G


Find Best Alternative


     F


       1

    H


Implementation

  
     G


       3

a.
Draw an activity-on-node diagram and find the critical path.

b.
Find total slack (TS) and free slack (FS) for each activity.

2.
The following is an activity analysis for a marketing survey:

  Immediate

Time (Days)

Activity

Description



Predecessors

a     m     b
     a


Plan Survey



      -


1.5  2     2.5

     b


Hire Personnel



      a


1     3     11

     c


Design Questionnaire
 
      
      a


2     2     2

     d


Train Personnel


     b,c


5     6     7

     e


Select Households


      c


3     4     5

     f


Print Questionnaire

                  c


1     1     1

     g


Conduct Survey

               d,e,f


1     8     9

     h


Analyze Results


      g


2     2     2

a.
Draw an activity-on-node diagram and find the critical path.

b.
Compute the total slack (TS) and free slack (FS) for each activity.

c.
What is the probability of completing the project by the due date of 25 days using the standard PERT calculations?  What is the probability the project will be late?  What is the probability the project will be finished between 20 and 25 days?

  3.
Tyme S. Oute is preparing her annual income tax return.  The return must be postmarked in 14 hours.  Because of her haste she has his entire family of five working on the project. Jobs and time estimates are:

Activity




  
  Immediate


Time

  Name  
Description



Predecessors


Hours
     a

Find Receipts



       ---

 

   1

     b

Obtain Federal Forms

     
       ---

           
               1

                 c

Obtain State Forms


       ---


 
   1

     d

Read Instructions on Federal Forms           b

  

   4 

     e

Read Instructions on State Forms
        c

 
  
   3 

     f

Compute Itemized Deductions
        a

 
  
   3

     g

Fill Out State Form


       e,f


 
   2

     h

Fill Out Federal Form


       d,f



   4

     i

Borrow Money?

   
        h



   2

     j

Mail Returns



       g,i



   1

a.
Draw an activity-on-node (AON) diagram.

b.
Draw an activity-on-arrow (AOA) diagram.

c.
Perform the critical path computations.

4.
You have decided to build your own dream home.  A list of activities, descriptions, predecessors, and times is given below.

 Job






  Immediate


 Time

Name

Description



Predecessors


(Days)

   a

Excavate, Pour Footers

       ---



    4

   b

Pour Concrete Foundations

        a

  
   
    2

   c

Erect Frame and Roof


        b

  
   
    4

   d

Lay Brickwork


        c


   
    6

   e

Install Drains



        b


   
    1

   f

Pour Basement Floor


        e


   
    2

   g

Install Rough Plumbing

        e


   
    3

   h

Install Rough Wiring


        c


   
    2

   i

Install Air Conditioning

       c,f



    4

   j

Fasten Plaster and Plaster Board
      g,h,i


   10

   k

Lay Finished Flooring


        i


   
    3

   l

Install Kitchen Equipment

        k


   
    1

   m

Install Finished Plumbing

        k


   
    2

   n

Finished Carpentry


        k


   
    3

   o

Finish Roofing and Flashing

        d


   
    2

   p

Fasten Gutters and Downspouts
        o


   
    1

   q

Lay Storm Drains


        b


   
    1

   r

Sand and Varnish Floors

       n,s



    2

   s

Paint




       l,m


    3

   t

Finish Electrical Work

        s


   
    1

   u

Finish Grading


       p,q


    2

   v

Pour Walks, and Landscape

        u

   

    5

4.
(Continued)

a.
Find the critical path and discuss the implications this path has.  You may use the AON diagram.

b.
Which activities have slack?  Compute the total and free slack.

5.
Joe X is having trouble finishing a term project for SOM 466 and has brilliantly decided to use PERT/CPM to assist in his planning.  He begins by estimating the following data:

  Times (Days)

Activity
Description



Follows
  a    m     b
     a

Come Up with Idea


    ---

  1    1     1

     b

"Bribe" Girlfriend to Help
  
    ---

  2    3     4

     c

Girl Finds More Books to

"Pad" Bibliography

  
    b,d

  2    2     2

     d

Do Research



     a

  1    4     13

     e

Write Manuscript


     d

  3    6     15

     f

Find "Reward" for Girl

     e

  1    4     7

     g

Girl Types Bibliography

and Title Page



     c

  1    2     3

     h

Girl Types Report


    e,g

  3    3     3

a.
Draw an activity-on-node (AON) diagram and perform the critical path computations.

b.
The report is due on the 18th day.  What is the probability the report will be late?  What steps can Joe take to ensure this will not happen?

6.
A small project consists of the activities below:

  Times (Days)

Activity



Follows


  a     m     b

     A




    ---



  3     3     3

     B




     A



  4     16   28

     C




     B



  3     12   21

     D



  
   A,C



  5     10   27

     E




     C


    
 14    14   14

a.
Draw an activity-on-node (AON) and activity-on-arrow (AOA) diagram.  Perform the critical path calculations.

b.
Find the total and free slack for each activity.

c.
Determine the probability the project is delayed five or more days past its expected completion time.

7.
Try problem 22 on page 368 of the text.

