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 ABSTRACT 

The paper is intended to verify whether Arithmetic Progression (A.P) will influence on pessimistic time estimate 

(b) or not among the three time estimates namely optimistic, most likely and pessimistic.   A network is taken in 

a way with 28 activities and 22 nodes. A.P is applied on pessimistic time estimate (b). All float values are 

calculated and Critical path is derived.The project analysis and periodical analysis both are carried out for 

analysing the influence of A.P on pessimistic time estimate. 
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I. INTRODUCTION 

Acharyulu,K.V.L.N et.al. [1-3] investigated many results of influences on Networks with various progressions. 

S.D Sharma [4] discussed the concepts of PERT&CPM in 1999. PERT algorithm was introduced and executed 

on various models by Billy E.Gillett [5] in 1979.Levin and Kirkpatrick [7] highlighted the concepts about 

planning and controlling with PERT and CPM in 1966.Wiest and Levy [6] explicated the concept of  

PERT/CPM elaborately for beginners of operations research in 1969.  

II. BASIC CONSTRUCTION OF NETWORK 

A network is constituted with 22 nodes and 28 activities in a scientific way for analyzing the influence 

of Arithmetic Progression. A.P is utilized on pessimistic time estimate (m) in case (II) among the three 

estimates.  

 

Fig.1: Network diagram with 28 activities and 22 nodes 
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III. PRELIMINARIES AND NOTATIONS 

 TE= Earliest excepted completion time of event (TE) 

 Def: For the fixed value of j=TE(j)=Max[TE(i)+ET(i,j)] which ranges over all activities from i-j. 

 TL= Latest allowable event completion time (TL) 

 Def: For the fixed value of i=TL(i)=Min[TL(j)+ET(i,j)] which ranges over all activities from i-j. 

 ET= Excepted completion time of activity (I,J) 

 a = Optimistic time estimate 

 m = Most likely time estimate 

 b = Pessimistic time estimate 

 ES = Earliest start of an activity 

 EF = Earliest finish of an activity 

 LS = Latest start of an activity 

 LF = Latest finish of an activity 

 TF = Total Float 

 Def: TF of activity i-j = LFi-j-EFi-j (or) LSi-j-ESi-j 

 FF = Free Float 

 Def: FF of activity i-j = TF - (TL-TE) of node j 

 IF = Independent Float 

 Def: IF of activity i-j = FF - (TL-TE) of node i 

 SE=Slack event time 

 CPI=Critical Path Indicator 

 SCT= Scheduled Time 

 σ = Standard deviation of project length 

 

IV.MATERIAL AND METHODS 

Step 1: Draw the project network completion time  

Step 2: Compute the excepted duration of each activity by using the formula  

From the time estimates a,m and p, calculate the excepted variance. σ 
2  

of each activity 

Step 3: Calculate TE, TL 

Step 4: Find Total Float, Free Float and Independent Float  

Step 5: Find the critical path and identify the critical activities 

Step 6: Compute project length which is a square root to the sum of variance of all the critical activities.  
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Step 7: we can estimate the probability of completing project within specified time from the standard normal 

variable   ,Where SCT is scheduled Completion time of event, ETC is expected completion time 

of the Project, σ =standard deviation of project length and also by using the standard normal curve.  

V. RESULTS 

With the help of CPM and PERT algorithm on the Network, the critical path is incurred from Table-1 which is 

illustrated with all activities, Time estimates, ET, Varience.ES, EF, LS, LF and all Float values. The Critical 

path indicator renders the critical activities in Table-1. 

Table-1 

Activity 

Time Estimates 

ET 2  

Earliest Latest 

TF FF IF CPI 

a m b S F S F 

1--2 2 1 1.5 1.25 0.0069 0 1.25 13.75 15 13.75 0 0  

1--3 3 2 2.5 2.25 0.0069 0 2.25 0 2.25 0 0 0 * 

2--4 4 3 3.5 3.25 0.0069 1.25 4.5 21.25 24.5 20 0 -13.75  

2--5 5 4 4.5 4.25 0.0069 1.25 5.5 15.25 19.5 14 0 -13.75  

3--6 6 5 5.5 5.25 0.0069 2.25 7.5 8.25 13.5 6 0 0  

3--7 7 6 6.5 6.25 0.0069 2.25 8.5 2.25 8.5 0 0 0 * 

4--8 8 7 7.5 7.25 0.0069 4.5 11.75 26.5 33.75 22 0 -20  

4--9 9 8 8.5 8.25 0.0069 4.5 12.75 24.5 32.75 20 0 -20  

5--10 10 9 9.5 9.25 0.0069 5.5 14.75 21.5 30.75 16 0 -14  

5--11 11 10 10.5 10.25 0.0069 5.5 15.75 19.5 29.75 14 0 -14  

6--12 12 11 11.5 11.25 0.0069 7.5 18.75 15.5 26.75 8 0 -6  

6--13 13 12 12.5 12.25 0.0069 7.5 19.75 13.5 25.75 6 0 -6  

7--14 14 13 13.5 13.25 0.0069 8.5 21.75 10.5 23.75 2 0 0  

7--15 15 14 14.5 14.25 0.0069 8.5 22.75 8.5 22.75 0 0 0 * 
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8--16 16 15 15.5 15.25 0.0069 11.75 27 33.75 49 22 2 -20  

9--16 17 16 16.5 16.25 0.0069 12.75 29 32.75 49 20 0 -20  

10--17 18 17 17.5 17.25 0.0069 14.75 32 30.75 48 16 2 -14  

11--17 19 18 18.5 18.25 0.0069 15.75 34 29.75 48 14 0 -14  

12--18 20 19 19.5 19.25 0.0069 18.75 38 26.75 46 8 2 -6  

13--18 21 20 20.5 20.25 0.0069 19.75 40 25.75 46 6 0 -6  

14--19 22 21 21.5 21.25 0.0069 21.75 43 23.75 45 2 2 0  

15--19 23 22 22.5 22.25 0.0069 22.75 45 22.75 45 0 0 0 * 

16--20 24 23 23.5 23.25 0.0069 29 52.25 49 72.25 20 6 -14  

17--20 25 24 24.5 24.25 0.0069 34 58.25 48 72.25 14 0 -14  

18-21 26 25 25.5 25.25 0.0069 40 65.25 46 71.25 6 6 0  

19-21 27 26 26.5 26.25 0.0069 45 71.25 45 71.25 0 0 0 * 

20-22 28 27 27.5 27.25 0.0069 58.25 85.5 72.25 99.5 14 14 0  

21-22 29 28 28.5 28.25 0.0069 71.25 99.5 71.25 99.5 0 0 0 * 

 

Critical path is obtained as below 

 

  

Project Length = Sum of Variances of each Critical activity   

0.0069 0.0069 0.0069 0.0069 0.0069 0.0069       

=0.2034 

The values of TE, TL and SE are given in table (2).  

1 3 7 15

5

5

5

5 

1

9 

21 22 

       2.25                 6.25                      14.25                       22.25      26.25               28.25
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Table-2 

Nodes TE TL SE Nodes TE TL SE 

1 0 0 0 12 18.75 26.75 8 

2 1.25 15 13.75 13 19.75 25.75 6 

3 2.25 2.25 0 14 21.75 23.75 2 

4 4.5 24.5 20 15 22.75 22.75 0 

5 5.5 19.25 13.75 16 29 49 20 

6 7.5 13.5 6 17 34 48 14 

7 8.5 8.5 0 18 40 46 6 

8 11.75 33.75 22 19 45 45 0 

9 12.75 32.75 20 20 58.25 72.25 14 

10 14.75 30.75 16 21 71.25 71.25 0 

11 15.75 29.75 14 22 99.5 99.5 0 

 

VI. PERIODICAL ANANLYSIS 

 The percentage of probabilities of completion of the Project are obtained as in Table-3. 

Table-3 

ST TE Z p p% 

98 99.5 -7.37463 0 0 

99 99.5 -2.45821 0.0071 0.71 

100 99.5 2.45821 0.9929 99.29 

101 99.5 7.374631 1 100 

                                   

The Standard Normal Curves are drawn from Fig.2-Fig.4 
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Fig.2: Negligible Probability  
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Fig.3: Maximum Possible Probability  
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Fig.4: Accurate Probability  
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VII. CONCLUSIONS 

 From the project analysis, the below conclusions are drawn. 

(1).The influence of A.P  on network with SCT and ETC is accomplished as below. 

(i).A.P supports only when SCT is greater than ETC.  

(ii).A.P does not support  when SCT is less than or equal to ETC. 

(2).Stable Variances are obtained in any activity of the Network. 

(3).In Critical Path 

(i).Vanished Total Float values are in Critical activities. 

(ii).The value of Slack event is zero at each node of critical path. 

(iii). TE and TL are same at each node in critical path. 

(4).In the data of Net work, A.P is looked at optimistic time estimate, the expected completion time of 

successive activity is magnified step by step. 

(5). A.P endorses the Network with the condition even though the network has huge size. 
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