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Introduction

The project evaluation and review technique (PERT) is a network
model that allows for randomness in activity completion times. PERT
uses three-time estimates-optimistic, pessimistic and most likely, which
help in establishing the probability of completing a project within a
specified time and take the calculated risk before commencing a
project. It has the potential to reduce both the time and cost required

to complete a project.
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3. Construct a network diagram.

required for each activity.

PERT planning involves the following steps:

1. Identify the specific activities and milestones. A8y Aaii¥) paas ]

What are the different steps involved in PERT planning?
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2. Determine the interdependencies and proper sequence of the activities.

Laid Jaiaall Judeadl) g csbalais¥) aaa3 2

Sedd) hladal) pLi) 3

4. Estimate the time (three-time estimates, if probabilities are to be computed)
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5. Determine the critical path. z AN Jluall yasi 5

6. Update the PERT chart as the project progresses. £ 9 ial) adli aa PERT Jakida dyaad 6




Estimate activity times :
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A distinguishing feature of PERT is its ability to deal with uncertainty in activity

completion times. For each activity, the model usually includes three-time estimates:
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e Optimistic time (T,) — generally, the shortest time in which the activity can be

completed. Ay LA JLaS) (S cBg JB) g o (T) Jiliiall cidgll o

e Most likely time (T,,) - the completion time having the highest probability. This is
different from expected time. Seasoned managers have an amazing way of
estimating very close to actual data from prior estimation errors.
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e Pessimistic time (T, ) - the longest time that an activity might require.
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The expected time for each activity can be approximated using the following
weighted average: ¢ A Adsaal) (pa caany ol IS Cpadiall i g

Expected time: Te — 6

This expected time might be displayed on the network diagram.
The standard deviation and variance for each activity are given by:
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(T,)for critical path = (Z T,) for critical activities
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1- T,,Sd,V,ES,LF and C.P

Ex1: Using PERT, construct the network diagram and determine:

2- The probability of completing the project on or before 23 weeks (using standard
normal probabilities Table) , for the following Table.

V = (SaP

CP=B+D =14+ 6 =20 time unit

Activities | path | To |Tm | Tp | Te |Sd| V |ES|LF| C.P
A 1—-2 2 4 6 4 106(036| 0 | 13
B 1-3 3 16 | 17 | 14 |23 (529| 0 | 14 =
/\ C 2—4 3 7 7 /7 [06(036| 4 | 20
13 D 3—4 4 6 8 6 [0.6(0.36|14 | 20 =
4
(To+4Tm+Tp)
20 Expected Time (T,) = 6
20 Sa=( 7;3 -71,)/6




(Sd) critical path =VB +VD = 529 + 036 - 565

_D-T, 23-20
VSd  V/5.65

1.26

From Probability table :

P[D < 23] = 0.8962 = 89.62%




EX 2: For the following project:

Activity | Precededby | T, | T, T, | T, | Sd V |[Es|Lf[CP

A - 5 6 I 6 1033 011 | O | 10
B - 1 3 5 3 [066]| 044 | O
C - 1 4 I 4 1 1 0| 4| =
D A 1 2 3 2 [033] 011 | 6 | 12
E B 1 2 9 3 (133|178 | 3 |9
F C 1 3) 9 5 (133|178 | 4 | 9 | =
G C 2 2 8 3 1 1 4 | 14
H E,F 4 4 110 | 5 1 1 9 |14 | =
I D 2 5 8 5 1 1 8 | 17
J H,G 2 2 8 3 1 1 14 | 17 | =

1. Construct the project network using PERT.

2. Find the expected time and variance for each activity.

3. Find the critical path and expected project completion time (ES and LF).

4. What the probability of completing the project on or before 22 weeks (using standard

normal probabilities Table)



ANs:1.

2. In table.

3.CP=C-F-H-J=4+5+5+3=17 weeks

Activity | Preceded by T, T L
A - s [ i
B - 1 3 5
LN - 1 4 i
D A 1 2 3
E B 1 2 9
F C 1 5 9
[ e [ 2 2 8
H E.F 4 4 10
| — 5 | D 2 5 8
J H,G 2 2 8
(&)
J=3
5+(4><6)+7 36
( )A — =26
6
And so on .
_Tp-Top _7-5 2 _
(Sd)p == — =2=0.33

= (Sd)2 = (0.33)2=0.11

12




(Sd)critical path :Z (V) critical activities =1+178+1+1=4.78

D-T, _ 22-17

Z= vsd  VJ/4.78

= 2.28

From Probability table :

P[D <221 =0.9887 = 98.87%
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Ex3 (H.W): For the following Project:

Activities path To Tm | Tp | Te | Sd ES| LF | CP
A 1—2 2 5 14
B 1—6 2 3) 8
C 2—3 5 11 | 29
D 2—4 1 4 7
E 3—5 5 11 | 17
F 4—5 2 3) 14
G 6—7 3 9 27
H 5—8 2 2 8
I 7—8 7 13 | 31

B owbd e

Construct the project network using PERT.

Find the expected time and variance for each activity.

Find the critical path and expected project completion time (ES and LF).

What the probability of completing the project on or before 38 weeks (using standard

normal probabilities Table)
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Ex4 (H W) Draw the network diagram of the following Project using PERT and determine
T, Sd,V,ES,LF,and C.P. Find the probability P if D =40 weeks.

Activities | Prec.by | To [ Tm | Tp | Te | Sd ES|LF|C.P
A - 6 9 12
B A 6 8 10
C -- 2 5 8
D C 4 7 10
E D 4 6 8
F D 5 9 13
G F 2 3 4
H B, E 1 2 3
I G,H 2 3 4
J B 2 4 6
K J 3 4 5
L K, | 2 3 4

15
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