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Abstract---It's known that the network is a graph that connects
activities to points, as in every project the representation of activities
and points varies, where the researchers previously assumed a
weighted estimate of the time through a law in which they put the
optimistic time estimate with the pessimistic time estimate with a
weight of 1 and decided to give a greater weight to the weighted time
estimate of 4, while in our current research it was proposed to
improve the time estimate more likely and make it closer to reality
with the achievement of the required results without any negative
impact on the project, where the cost and time are reduced while the
results are satisfactory, as we can give less weight to the weighted
time estimate of 3 instead of 4 to estimate the potential time for
distributors, while the pessimistic and optimistic time estimates
remain the same with a weight of 1 for each of them. This change
gives reasonable and close to reality results, and it's leads to reduce
the time to complete the project completely, as the results have been
achieved in less time than the estimate of the usual time by less than
estimate the optimistic time in a small percentage as well, that it takes
the medium term between them, which helps not only to exceed the
project schedule, but rather the project will be completed in less time
than the usual time.
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Introduction

The network term is constituted by a certain set of points where linking their own
links and is also a series of relationships, activities, and events associated with
each other as exemplified by a series of actions [1, 2]. For example, the
manufacturer of a product after complement their production process must by
transfer of manufactured goods to the stores or shops consuming business to be
the executive director of the company determine the path shortest distance to
reduce the cost of transport. The common examples of networks is upon receipt of
a company for a project must complete projects in their estimated time or less
than the agreed time and can’t be exceeded that time in order to maintain the
company and its reputation in the commercial market [3, 4]. Project network is a
diagram linking the activities and duration allocated to complete this project by
the activities of this project and to identify the network plan for the project.

Importance of the project network

The importance of the project network is the main importance of creating a
schedule and an arrow chart for a particular project is not only to organize the
tasks and know when they must be implemented, but also to know which of the
tasks must be completed and which of them can be overcome while maintaining
the achievement of the goals and objectives of the project [5, 6].

Example 1 7 Use the data below to construct network diagram.

Activity Immediate predecessor activity

F.G
H,I
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Solution: The two activities A and B do not have a previous event, that is, they are
the first In the network.
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An activity A is an event that precedes the activity C.
An activity B is an event that precedes the activity D.
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An activity A is an event that precedes the activity E

The two activities C, D are preceding the activity F

The two activities F and G are preceding the activity I
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The two activities I and H are preceding the activity J
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Time Estimate

Basic preparations to start the work on any project should be an estimate of the
time of termination this project. It is by the administrators of recipients of the
project, where one of them is a short time of optimism is assumed on the
assumption that there will be no problems during the work and then another
pessimistic time suggests assuming that there is a non- problems unexpected as
possible to occur during the period of work and thus will consume a lot of time [8,
9]. In fact, what utter the mind is the estimated time between optimistic and
pessimistic, it is called time- usual is likely and obviously that estimate the time
optimistic less than the estimated time normal and is, in turn, less than the
estimated time pessimistic and former researchers have an estimate of the most
likely time estimated for any project where they assumed in practice it is likely
not withstand appreciation of the pessimistic or optimistic so they decided to give
more weight to estimate the time likely of 4 to estimate the likely time for
distributors while time estimates pessimistic and optimistic weight of 1 for each
one [10, 11]. Therefore, there are three types of time estimation:

e Pessimistic time estimate ,
e Most likely time estimate,
o Optimistic time estimate

The mathematical law is

to Aty + i,
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Where: t,: Time estimate, t,:Optimistic time estimate, t,: Most likely time
estimate, t, : Pessimistic time estimate

Example 2 [12]: Find the time required to complete the next project and then find
the critical path and critical activities.

Activity to tm ty

1-2 2 S 8

2-3 8 11 20

3-4 2 4 6

2-4 4 7 10

2-5 4 8 12

4-6 9] 10 14

5-6 3 S 7

3-6 4 9 14

Solution: From the three time estimate t,, t,,and t, calculate t, we get:
Activity t, 4*tm ty te
1-2 2 54) 8 5
2-3 8 11(4) 20 12
3-4 2 4(4) 6 4
2-4 4 7(4) 10 7
2-5 4 8(4) 12 8
4-6 6 10(4) 14 10
5-6 3 5(4) 7 S
3-6 4 9(4) 14 9
By using the single time estimate we get:
12
—5—>
5
7

Consider the path starting at the starting point and stopping at the end point.
Path 1: 1- 2- 3- 6, Time of the path 5+12+9=26

Path 2: 1- 2- 3- 4- 6, Time of the path  5+12+4+10=31
Path 3: 1- 2- 4- 6, Time of the path S5+7+10=22
Path 4: 1- 2- 5- 6 Time of the path S5+8+5=18
Max of {26, 31, 22, 18}= 31

The path 2 has the max time, so it is the critical path and 1-2, 2-3, 3-4, 4-6 are
the critical activities.
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The rest of the edges are non-critical activities, such that project time 31 weeks.

Example 3 [13]: For the following data, find the probability that the project will be
completed in 30 weeks or less.

Activity Predecessor t, day t, day tp, day
activity

A - 2 S 8

B A 2 3 4

C A 6 8 10

D A 2 4 6

E B 2 6 10

F C 6 7 8

G D,E,F 6 8 10

Solution: From the estimates t,,t,, and t, compute t, we get:

Activity t, 4*tm ty t,
A 2 20 8 S
B 2 12 4 3
C 6 32 10 8
D 2 16 6 4
E 2 24 10 6
F 6 28 8 7
G 6 32 10 8
We get:

Consider the path starting at the starting point and stopping at the end point

PATH 1: A- B-E- G
Time = 5+3+6+8=22
PATH 2: A-C-F-G
Time = 5+8+7+8=28




PATH 3: A-D- G
Time = 5+4+8=17
Max {22, 28, 17}= 28
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So path 2 is the critical path and A, C, F, G are the critical activities. The project

time = 28 Weeks.

Example 4: Find the required time and the critical path and critical activities.

Activity t, day t,, day t, day

1-2 3 6 9

1-6 2 5 8

2-3 6 12 18

2-4 4 5 6

3-5 8 11 14

4-5 3 7 11

6-7 3 9 15

5-8 2 4 9]

7-8 8 16 18

Solution: From the estimates t,, t,;and t, compute t, we get:
Activity t, 4* t, ty te
1-2 3 24 9 6
1-6 2 20 8 )
2-3 ) 48 18 12
2-4 4 20 6 )
3-5 8 44 14 11
4-5 3 28 11 7
6-7 3 36 15 9
5-8 2 16 6 4
7-8 8 64 18 15

We get:

e

e e
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Consider the path starting at the starting point and stopping at the end point

PATH 1: A- C- F-1

Time = 6+12+11+4=33

PATH 2: A- D- G- 1

Time = 6+5+7+4=22

PATH 3: B- E- H

Time = 5+9+15=29

Max {22, 33, 29} = 33

So, path 1 is the critical path and A, C, F, I are the critical activities.

The rest of the edges are non-critical activities, such that project time 33 weeks

Improvement time estimate

The authors introduced many papers in various types of sciences such as
optimization [14- 24|, operation research [25- 33], and reliability [34- 43], but in
this work we propose a technique to improve the most likely estimate time for any
project where we get less weight to estimate the time weighted of 2 instead of 4 for
distributors while estimates of time pessimistic and optimistic weight of 1 because
we see that giving weight 2 instead of 4 gives reasonable results, closer to reality,
and appropriate degree of reliability. As well as to reduce the complete time of the
project with achieve the desired goals and achieve results less than the estimated
time obtained by the classic methods. It takes the medium term between them
and this leads to reduce the time and cost without causing a negative impact on
the project in general, and this leads not to schedule exceeded the project and
that exceeded the time for any reason, whether an event was possible or potential
problems do not take a large socket of time, but rather more than a little thing
and due to the application of existing controls within the scheme of the project to
coincide with the time of each paragraph as it is the law would be as follows
called this improvement (SA4,). The mathematical law is

to+3tm +1t,
te=——F—"—

Such that:
We will demonstrate this by applying the idea of optimization to the previous
examples.

Example 5: For the following data, use (S4,) to find the time and the critical path
and critical activities.

Activity Optimistic time | Most likely time | Pessimistic time
estimate ¢, estimate t,, Estimate t,
-2 2 S 8
-3 8 11 20
-4 2 4 6
-4 4 7 10
-5 4 8 12
-6 ) 10 14
-6 3 5 7
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| 3-6 | 4 [ 9 | 14 |

Solution: From the estimates t,, t,;and t, compute t, we get:

Activity to 3*tm ty te
1-2 2 5(3) 8 4
2-3 8 11(3) 20 11.2=11
3-4 2 4(3) 6 3
2-4 4 7(3) 10 6
2-5 4 8(3) 12 7
4-6 6 10(3) 14 9
5-6 3 S5(3) 7 4
3-6 4 9(3) 14 8
We get
11 8

Consider the path starting at the starting point and stopping at the end point
Path 1: 1- 2- 3- 6

Time of the path 4+11+8=23

Path 2: 1- 2- 3-4- 6

Time of the path  4+11+3+9=27

Path 3: 1- 2-4- 6

Time of the path 4+6+9=19

Path 4: 1- 2- 5- 6

Time of the path  4+7+4=15

Max{27, 19, 23, 15} = 27

So, path 2 is the critical path and 1- 2, 2- 3, 3- 4, 4- 6 are the critical activities.
The rest of the edges are non-critical activities, such that project time 27 weeks.

Example 6: For the following data, use (SA4,) to find the probability that the project
will be completed in 30 weeks or less.

Activity Predecessor t, day t, day t, day
activity

A - 2 5 8




9370

B A 2 3 4
C A ¢ 8 10
D A 2 4 9]
E B 2 6 10
F C ¢ 7 8
G D,E,F ¢ 8 10
Solution: By using the estimates t,,t,, and t, compute t, we get:

Activity to 3*tm ty te
A 2 15 8 4
B 2 9 4 2
C 6 24 10 7
D 2 12 6 3
E 2 18 10 S
F 6 21 8 6
G 6 24 10 7

We get:

So,

Path 1: A- B- E- G

Time of the path 4+2+5+7=18

Path 2: A- C-F- G

Time of the path 4+7+6+7=24

Path 3: A-D- G

Time of the path 4+2+7=13

Max {13, 24, 18} = 24

So, path 2 is the critical paths and A, C, F, G are the critical activities. The time =
24 weeks.
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Example 7: For the following data, use (SA4,) to find the time and critical path and
critical activities.

Activity t, day t,, day t, day

1-2 3 6 9

1-6 2 5 8

2-3 6 12 18

2-4 4 5 6

3-5 8 11 14

4-5 3 7 11

6-7 3 9 15

5-8 2 4 6

7-8 8 16 18

Solution: By using the estimates t,,t,and t, compute t, we get:

Activity to 3*tm t, t,
1-2 3 18 9 5
1-6 2 15 8 4
2-3 6 36 18 11
2-4 4 15 6 4
3-5 8 33 14 10
4-5 3 21 11 6
6-7 3 27 15 8
5-8 2 12 6 3
7-8 8 48 18 13.8=14

We get:
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Consider the path starting at the starting point and stopping at the end point
Path 1: A- C- F-1

Time of the path 5+11+10+3=29

Path 2: A- D- G- 1

Time of the path S5+4+6+3=18

Path 3: B- E- H

Time of the path 4+8+14=26

Max {29, 18, 26} = 29

So, path 1 is the critical path and A, C, F, I are the critical activities.

The rest of the edges are non-critical activities, such that project time 29 weeks.

Comparison

Comparison of example results for the estimated time before optimization and the
estimated time after optimization:

Table 1
Comparison of example results

Examples Results of time | Examples Results of improvement
estimate time estimate
Example 2 | 31 Example 5 | 27
Example 3 | 28 Example 6 | 24
Example 4 | 33 Example 7 | 29
Conclusion

It has been shown through the above explanation that time estimation has three
types, they are optimistic time estimation, most likely time estimation, and
pessimistic time estimation, and that there is a relationship between them called
estimated time so that it gives results for time similar to the results of estimating
most likely time often. In this work, an improvement has been suggested for
estimating time that is, we obtain an estimated time close to reality, and its range
between an optimistic estimate of time and an estimate of the most likely time,
and its results are always close to the estimate of the most likely time than to the
estimate of the optimistic time, which makes it more appropriate and slightly less
than the results of the previous one, that is, it is a shortening of time without any
negative impact on the project.
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