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Question 1: 

A project has been defined to contain the list of activities shown in Table 1.

Task 

Number
Task

Optimistic 

time

Most Likely 

time

Pessimistic 

time
Predecessors

A Collect requirements 3 7 11 -

B Analyze processes 5 9 13 A

C Analyze data 1 2 9 B

D Design processes 2 3 16 B

E Design data 2 4 18 C

F Design screens 3 4 11 C,D

G Design reports 1 4 7 D,E

H Program 3 4 5 F,G

I Test and Document 2 4 12 G

J Install 4 9 9 H

1- Calculate the expected time for each task.

2- Draw a Network Diagram for the activities.

3- Show the critical path.

4- Construct a Gantt chart for the project according to the table 2.

5- What would happen if activity F were revised to take 9 weeks?

6- What would happen if activity F were revised to take 10 weeks?

7- What would happen if activity C were revised to take 4 weeks?

8- What would happen if activity C were revised to take 2 weeks?

Table 1

Activity Start END

A 0 7

B 7 16

C 16 19

D 16 21

E 19 25

F 21 26

G 25 29

H 29 33

I 29 34

J 34 42,17

Table 2



1- Calculate the expected time for each task.

Task 

Number
Task

Optimistic 

time

o

Most Likely

time

r

Pessimistic

time

p

Predecessors
Expected 

Completion 
Time (ET)

A Collect requirements 3 7 11 - 7

B Analyze processes 5 9 13 A 9

C Analyze data 1 2 9 B 3

D Design processes 2 3 16 B 5

E Design data 2 4 18 C 6

F Design screens 3 4 11 C,D 5

G Design reports 1 4 7 D,E 4

H Program 3 4 5 F,G 4

I Test and Document 2 4 12 G 5

J Install 4 9 9 H 8,166667



2- Network Diagram

Activity

t

Predecessors

t-1

Successors

t+1

A - B

B A C,D

C B E,F

D B G,F

E C G

F C,D H

G D,E H,I

H F,G J

I G J

J H,I -



3- Critical Path
❑How to determine the critical path :

1. calculate the earliest expected completion time for each activity (𝑇𝐸).

2. calculate the latest expected completion time for each activity (𝑇𝐿).

3. Calculate the slack time for each activity.

4. All activities with a slack time equal to zero are on the critical path

NB: The order of activities is according to the Network Diagram

Notations: 

For each activity t, let the preceding activities be t-1 and 

the succeeding activities t+1

n = number of activities

The earliest expected completion time (𝑻𝑬)

Start from t =1 to t = n

𝑇𝐸 t = ET t + max{𝑇𝐸 t − 1 }

The latest expected completion time (𝑻𝑳)

Start from t=n to t=1

𝑇𝐿 𝑛 = 𝑇𝐸 𝑛

𝑇𝐿 𝑡 = min{𝑇𝐿 𝑡 + 1 − 𝐸𝑇 𝑡 + 1 }

𝐒𝐥𝐚𝐜𝐤 (𝐭) = 𝑇𝐿 𝑡 − 𝑇𝐸 t



𝑇𝐸 and 𝑇𝐿

Activity

t

Expected 
Completion 
Time (ET)

Predecessors

t-1
max{𝑻𝑬 (t-1)} 𝑻𝑬

Successors

t+1
Min {𝑇𝐿 (t+1)-ET(t+1) } 𝑇𝐿

A 7 - - 7 B min{16-9}=7 7

B 9 A 7 9+7=16 C,D min{19-3,25-5}=min{16,20} 16

C 3 B 16 3+16=19 E,F min{25-6,30-5}=min{19,25} 19

D 5 B 16 5+16=21 G,F min{29-4,30-5}=min{25,25} 25

E 6 C 19 6+19=25 G min{29-4}=25 25

F 5 C,D max{19,21}=21 5+21=26 H min{34-4}=30 30

G 4 D,E max{21,25}=25 4+25=29 H,I min{34-5,34-4}=min{29,30} 29

H 4 F,G max{26,29}=29 4+29=33 J min{42.17-8.17}=34 34

I 5 G 29 5+29=34 J min{42.17-8.17}=34 34

J 8,166667 H,I max{33,34}=34 8,17+34=42,17 - - 42,17

The earliest expected completion time (𝑻𝑬)

𝑇𝐸 t = ET t + max{𝑇𝐸 t − 1 }

The latest expected completion time (𝑻𝑳)

𝑇𝐿 𝑡 = min{𝑇𝐿 𝑡 + 1 − 𝐸𝑇 𝑡 + 1 }



Slack Times and Critical Path

Activity
Expected 

Completion 
Time (ET)

𝑇𝐸 𝑇𝐿 Slack On Critical 
Path

A 7 7 7 0 YES

B 9 16 16 0 YES

C 3 19 19 0 YES

D 5 21 25 4 NO

E 6 25 25 0 YES

F 5 26 30 4 NO

G 4 29 29 0 YES

H 4 33 34 1 NO

I 5 34 34 0 YES

J 8,1667 42,17 42,17 0 YES



4- Gantt Chart

Activity Start END

A 0 7

B 7 16

C 16 19

D 16 21

E 19 25

F 21 26

G 25 29

H 29 33

I 29 34

J 34 42,17



Remarque: If Start and end times are not given, the following Gantt Charts are also 
correct





5- What would happen if activity F were revised to take 9 weeks?

Activity F is NOT on the Critical Path, with slack time = 4, which means that
we can delay it by 4 weeks without delaying the project completion time. If
activity F takes 9 weeks instead of 5 weeks, 9-5=4 = slack, then the project
completion time will not change.

6- What would happen if activity F were revised to take 10 weeks?

10-5=5 > slack , The project will be delayed by 5-4=1 week.

7- What would happen if activity C were revised to take 4 weeks?

Activity C in ON the critical path, if it is delayed then the project completion
time will be delayed as well.

If activity C takes 4 week instead of 3 weeks the project will be delayed by 4-
3=1 week.

8- What would happen if activity C were revised to take 2 weeks?

2-3=-1 , the project will finish 1 week earlier.



Question 2



IENG/MANE 372 - Chapter 4 13

Summary Worksheet

• The yearly NPV cash flows = PV of benefits - PV of costs

• Overall NPV cash flows = NVP of benefits – NVP of costs

• break-even occurs before the first year in which the overall NPV cash flows figure is non-negative

• Identifying the point when Break even occurs can be derived as follows:

𝑃𝑉𝑛 = 𝑌 ×
1

(1 + 𝑖)𝑛





Question 3

Assume monetary benefits of an information system at $70,000 per year . Onetime development costs were

$80,000 and recurring costs were $40,000 over the duration of the system’s life. The discount rate for the

company was 10 percent. Using a five-year time horizon:

1-calculate the net present value of these costs and benefits

2-calculate the overall return on investment

3-present a break-even analysis.

4-At what point does break-even occur?

NB: Provide the used formulas and detailed calculations.




