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                           Programme Evaluation and Review Technique (PERT) 

Introduction: 

Program evaluation and review technique (PERT) is a project management tool Used to 

schedule. Organize. And coordinate tasks within a project. it is basically a method to analyze 

the tasks involved in completing a given project Especially the time needed to complete each 

task. And to identify the minimum needed to complete the total project. PERT planning 

involves the following steps  

1-Idewtify the specific activities and milestones  

2-Determine the proper sequence of the activities  

3-Construct a network diagram  

4-Estimate the time required for each activity  

5-Determine the critical path  

6-Update the PERT chart as the project progresses 

Assumptions for PERT:  
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Measure of Certainty 

 

 

 

 

 

 

 

 

 

 

 

 

Problem: 
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Determine which expert is more certain about his estimates of time: 

 

Solution: 

 

 

 

 

 

 

 

Problem 2: 

Find out the time required to complete the following project and the critical activities: 

 

 

 

 

 

 

 

Solution: 
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Using the single time estimates of the activities, we get the following network diagram 

for the project. 
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Consider the paths, beginning in the start node and stopping in the end node. There are 

four such paths for the given project. They are as follows: 

Path I 

                 A                          B                           D                         F                      H 

                 4                            6                           12                       21                      5 

Time for the path: 4+6+12+21+5 = 48 days.                 

Path II 
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                 A                         B                            D                       G                          I 

                4                           6                              12                      6                        3 

Time for the path: 4+6+12+ 6+3 = 31 days. 

Path III 

                  A                            C                                E                             F                          H 

    4                              10                              9                             21                        5   

Time for the path: 4+10+9+ 21+5 = 49 days. 

Path IV 

     A                      C                     E                        G                        I      

                 4                        10                      9                           6                             3                                

Time for the path: 4+10+9+ 6+3 = 32 days. 

Compare the times for the four paths. 

Maximum of {48, 31, 49, 32} = 49. 

We see that Path III has the maximum time. 

Therefore, the critical path is Path III. i.e., 1        2        4        5         6         8. 

The critical activities are A, C, E, F and H. 

The non-critical activities are B, D, G and I. 

Project time (Also called project length) = 49 days. 

 

Problem 3: 
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With the single time estimates of the activities, we get the following network diagram for 

the project. 

 

  

 C         12                  11        F 

                                               

      5                           7      

 A       6                D                              G                                   I         4 

 

                                   5                                                                                         15 

 B                                                 9                                                    H 

E 

Consider the paths, begging the start node stopping with the end node. There are three 

such paths for the given project. They are as follows:   

Path I 

             A                              C                                  F                                 I 

                

              6                                12                                11                                4 

Time for the path: 6+12+11+4 = 33 weeks. 
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Path II 

                    A                                      D                                G                             I  

      6                                     5                                  7                              4 

Time for the path: 6+5+7+ 4= 22 weeks. 

Path III 

                       B                                             E                                        H 

                       5                                               9                                       15 

Time for the path: 5+9+15 = 29 weeks. 
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Solution: 

 

 

 

 

 

 

 

With the single time estimates of the activities, the following network diagram is 

constructed for the project. 

 

 

 

 

                                                         B    3                    6      E 

 

                                                              C                       F 

                     A                                    8           D                7                              G 

                                                     

                      5                                                4                                                  8 

Consider the paths, beginning with the start node and stopping with the end node. There 

are three such paths for the given project. They are as follows: 
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Path I 

                      A                                B                                      E                             G 

                       5                                3                                      6                               8 

 

Path II 

                     A                                   C                                  F                                    G 

                      5                                   8                                 7                                      8 

 

Path III 

                     A                                   D                                    G 

                      5                                    4                                   8 
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We Know    P (Z < Z Network) = 0.5 + Z (1.414) (from normal table Z (1.414) =0.4207) 

                                                       =0.5 + 0.4207 = 0.9207 

Therefore, the required probability is 0.92 i.e., There is 92% chance that the project will 

be completed before 30 weeks. In other words, the chance that it will be delayed beyond 

30 weeks is 8% 

   

Problem 5  
Find the probability that the project is completed in 19 days. If the probability is less than 

20%, find the probability of completing it in 24 days 

Activity Activity 
Name 

Optimistic 
time 
estimate 
(to) 

Most 
likely 
time 
estimate 
(tm) 

Pessimistic 
time 
estimate 
(tp) 

Te Variance 

1-2  A  4  6  8  6  0.444  

1-3  B  2  3  10  4  1.777  

1-4  C  6  8  16  9  2.777  

2-4  D  1  2  3  2  0.111  

3-4  E  6  7  8  7  0.111  

3-5  F  6  7  14  8  1.777  

4-6  G  3  5  7  5  0.444  

4-7  H  4  11  12  10  1.777  

5-7  I  2  4  6  4  5.444  

6-7  J  2  9  10  8  1.777  
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Ϭ2= 

 

With the single time estimates of the activities, we get the following network diagram for 

the project. 

 

  

                                                                                                G                             J 
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Consider the paths, beginning with the start node and stopping with the end node. There 

are three such paths for the given project. They are as follows: 

Path I 

                     A                               D                              G                              J 

        6                                 2                             5                                 8 

Time for the path: 6+2+5+8=21 days 

Path 2 

                         A                                D                                H 

                       6                                2                                     10 

Time for the path: 6+2+10=18 days 

Path 3 

                        C                                H 

                       9                                10  
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Time for the path: 9+10=19 days     

Path 4 

                       C                               G                                  J  

                     9                                  5                                  8 

Time for the path: 9+5+8=22 days 

Path 5 

                      B                             E                           G                              J                     

                     4                             7                               5                           8 

Time for the path: 4+7+5+8=24 days 

Path 6 

        B                            E                             H 

                      4                            7                           10 

Time for the path: 4+7+10=21 days 

Path 7 

       B                           F                              I      

      4                           8                              4  

Time for the path: 4+8+4=16 days                         

Compare the times for the seven paths. 

Maximum of {21,18,19,22,24,21,16} = 24. 

It is noticed that Path 5 has the maximum time. 

Therefore the critical path is Path 5. i.e., 1       3         4        6       7. 

The critical activities are B, E, G and J. 

Project time = 24 days. 

Calculation of Standard Deviation and Variance for the Critical Activities: 

Activity Activity 

name 

To Tm Tp Te Ϭ2 

1-3 B  2  3  10  4  1.777  

3-4 E  6  7  8  7  0.111  

4-6 G  3  5  7  5  0.444  

6-7 J  2  9  10  8  1.777  

1 4 6 7 

1 3 4 6 7 

1 3 4 7 

1 3 5 7 
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Standard deviation of the critical path is = √4.109 = 2. 027 

 

 

 

 Z =
19−24

2.027
=  -2.370 

 

We know ، P (Z < Z network) 

= 0.5 + Z (2.370) (From normal table, Z (2.370) =0. 4911) 

=0.5 - 0.4911 = 0.0089 

Therefore, the required probability is 0.0089, It means that 0.89%of the project 

completed in 19 days. 

Since the probability of completing the project in 19 days is less than 20% as in question, 

we find the probability of completing it in 24 days 

Z =
26−24

2.027
= 0 

 

We know ، P (Z < Z network) 

=0.5 +Z (0) (from normal table, Z (0) = 0.0000) 

= 0.5 +0.0000= 0.5 Therefore, the required probability is 0.5, It means that 50% of the 

project completed in 24 days. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter Six                                                   Programme Evaluation and Review Technique (PERT) 

---------------------------------------------------------------------------------------------------------------- 

14 
 

 


