Chapter 3
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21. a.

                                                   B,5                       E,4

A,3                      C,6                       F,7                                                       H,1

             D,3                                                G,9

b.    ES, EF, LS, and LF for each activity are given below.  




ES
EF

LS
LF

            A   

0
3

0
3

B
       
3
8

7
12

C

3
9

3
9

D

3
6

4          7

E

8
12

12
16

F

9
16

9
16


G

6
15

7
16

H

16 
17

16
17

Starting with ES=0 for the first activity the following relationships were used to calculate ES and EF for each activity.

EF of an activity = ES of the activity + completion time of the activity

ES of an activity = largest of the ES(s) of the preceding activities.

For example ES of B = 3 (EF of A).  Similarly, ES of H = 16 (largest of 12, EF of E; 16, EF of F; and 15, EF of G).

LF of the last activity is set equal to its EF or 17. The following relationships were used to calculate LS and LF for the remaining activities.

LS of an activity = LF of the activity - Completion time of the activity.

LF of an activity = Smallest of the LS(s) of the following activities.

For example, LF of F = 16 (LS of H). Similarly, LF of A = 3 (smallest of 7, LS of B; 3, LS of C; and 4, LS of D).  

Slack for each activity is defined as either LS - LF or ES - EF.

Calculations are shown below:


               Activity EF
  ES
Slack = (LS - ES)


A

0
   0
      0


B

7
   3
      4


C

3
   3
      0


D

4
   3
      1


E

12
   8
      4


F

9
   9
      0



G

7
   6
      1


H

16
  16
      0

c.
Critical path is the path with zero slack and is, therefore, identified as A-C-F-H.

d.
Completion of the project will take 17 weeks.

22.a.                                        B,5                       D,4

A,3                      C,7                       E,3                                                       F,2

 ES, EF, LS, and LF for each activity are given below.  




ES
EF

LS
LF

            A   

0
3

0
3
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13
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13

F
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15

13
15


A has 0 weeks of slack

B has 1 week of slack

C has 0 weeks of slack

D has 1 week of slack

E has 0 weeks of slack

F has 0 weeks of slack

b. Critical path consists of A,C,E, & F.  

c.  15 weeks.

23 a.                                                                                                       J,7      

A,3                   C,3                  E,6                      G,1                   I,24              L,1

                                                           F,3

      B,4                   D,1                                              H,2                          K,1

          ES          EF         LS        LF                        ES        EF         LS       LF

A        0            3            0           3                G       15         16         16        17

B        0            4            7           11              H       15          17         15       17

C        3            6            3           6                I        17
     41         17       41

D        4            5            11         12              J       41           48         41       48

E        6            12           6          12              K       41           42         47       48

F        12          15           12         15             L        48          49          48       49                                                                    


b.  A,C,E,F,H,I,J,L

c. 49 Hours (3+3+6+3+2+24+7+1).  Remember to add all the separate activity times along the critical path.  

d. 
Shorten tasks I and J since they are both on the critical path. The change will gain the 10 hours (2 x 5). The cost to do this is $12 times the 10 hours which is cost of $120.  Leslie and Welch will make an extra $15 per hour. Therefore they will have an extra $150. Once the cost is taken out ($150 - $120 = $30) they will make an extra $30. Do not shorten activity B. It is not on the critical path and already has seven hours slack time. Remember to only crash or shorten activities on the critical path.  

