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Nodes may be numbered using the rule given below :
)'6 qud and Fulkerson’s Rule)
ber the start node which has no predecessor activity, as 1.
2. Delete all the activities emanating from this node 1.

3. Number all the resulting start nodes without any predecessor as
2.3, '

4. Delete all the activities originating from the start nodes 2, 3,
step 3.

5. Number all the resulting new start nodes without any predecessor
next to the last number used in step (3).

6. Repeat the process until the terminal’ node without any successor
activity is reached and number this terminal node suitably. f.\
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15 x0 Resource Management Techniques

.

10.7 Basic differences between Eﬁf—a_nd CPM T~
PERT _ .

3 1. PERT was developed in a bra

2. Emphasis is given to important stages of completion o
rather than the activities required to be performed 1o reach ,
particular event or task -in the analysis of network. ie., PERT
network is essentially an event — oriented network.

ftuk

3. PERT is usually used for projects in which time

uncertain. Example : R & D activities which are
repetitive.

estimates gy,
usually pop_

4. PERT helps in identifying critical areas in

suitable necessary adjustments may be m
scheduled completion date of the project,

CPM
v/- =

a project sg that
ade 10 megy the

1I{ CPM was developed for conventional projects like constructio;
roject which consists of well known routine tasks whose
resource requirement and duration were known with cenaim}.

2. CPM is suited to establish a trade off for optimum balancing
between schedule time and cost of the project.

3. CPM is used for projects involving well known activities of
repetitive in nature.
However the distinction between PERT and CPM is mosth
historical.

Example 1|: Construct the network for the project whos

e . ; t
activities and the three time estimates of these activities (in weeks) "
given below. Compute

(a) Expected duration of each activity
(b) Expected variance of each activity

(c) Expected variance of the project length




B Al i AN b IV | T

Most likely time estimate : (1, OF m) is the duration of any activity o
when sometimes things go on very well, sometimes things go on very bad %
while doing the project.

Two main assumptions made in PERT calculations are

(i) The activity durations are independent. i.e., the time required to
complete an activity will have no bearing on the completion

times of any other activity of the project.
(ii) The activity durations follow p — distribution.
B distribution is a probability distribution with dens

ity function

’ 1 1
k(t - a)® (b - ()P with mean ¢, = 3‘[2:,"-!-5(10—: ] and the
[ —1
standard deviation ¢, = -26—9‘
PERT Procedure _
3;— &\I) Draw the project net work Mo L
"’
(2) Compute the expected duration of each activity £, = = 6’" £

t —15)2
(3) Compute the expected variance g?= (“Lﬁ—o) of each activity.

Compute the earliest start, earliest finish, latest start, latest finish
and total float of each activity. ) v
Determine the critical path and identify critical activities.

Compute the expected variance of the Project length (also called
the variance of the critical path) .2 which is the sum of the

variances of all the critical activities.
Compute the expected standard deviation of the project length o,
| Ts-Te

4

(&)
(6)

(7

and calculate the standard normal deviate where
c

Tg = Specified or Scheduled time to complete the project

Tg = Normal expected project duration
o, = Expected standard deviation of the project length.

(8) Using (7) one can estimate the probability of completing the
project within a specified time, using the normal curve (Area)
tables.

Nese : (2), (3) are valid because of assumption (i is vali
t1 .
e e umption (ii). (6) is valid



15.6 Programme Evaluation Review Technique : (PERT)
e ’This technique, unlike CPM, takes into account the uncertainty of
project durations into account. -
PERT calculations depend upon the E)/llowing three time estimates.
)4 _Optimistic (least) time estimate : ({5 or a) is the duration of any

activity when everything goes on very well during the project. ie,
labourers are available and come in time, machines are working properly,

money is ayjilable whenever needed, there is no scarcity of raw material

needed etc.

N¢Pessimistic (greatest) time estimate .((:p or b) is the duration of any

activity when almost every thing goes qgajinst our will and a lot of

difficulties is faced while doing a-project! “j’\ ]

-




Resource Management Techniques
— -‘_-___—-.-F-——_—'__-—-_ & -
'_T_ﬁ:r_caurc threc other types of floats for an activity, namely,
d interference (interfering) float.

Independent float an
activity (F.F.) is that portion of the total float which

e Float of an . ;
can be used for rescheduling that activity without affecting the succeeding

activity. It can be calculated as follows :
Free float of an activity i—=/ = Total float of i —j — (L. — E) of the even

— Total float of i—j — Slack of the head event j
Total float of 1 - J — Slack of the head event j

Free floa

where L = Latest occurrénce
E = Earliest occurrence

Obviously Free Float < Total float for any activity.

Independent float (L.F) of an activity is the amount of time by which
the activity can be rescheduled without affecting the preceding o

succeeding activities of that activity. -
Independent float of an activity i — j = Free float of i —j — (L —E) of

event /.
= Free float of i —j — Slack of the tail event .

* Clearly,
Independent float < Free float for any activity
Thus LF < FF < T.F.

Interfering Float or Interference Float of ivity i — 7 i
an activity i — -
but the slack of the head event . 1ty - s nothing

Obviously,
Interfering Float of i — j =Total Float of i — i — Free Flaat nfi—i



10.5 Floats._/~ \
al float of an actlv:ty (T.F) is" defined as the difference between

the Yatest finish and the earliest finish of the activity or the difference
between the larest start and the earliest start of the activity.
Total float of an activity i—j = (LF);~(EF);
or = A(LS)!-,,- - (ES)U-.

Total float of an activity is the amount of time by which that particular
activity may be délayed without affecting the duration of the project. If the
total float is positive then it'may indicate that the resources for the activity
are more than adequate. If the total float of an activity is zero it may
indicate that the resources are just adequate for that activity. If the total

- float is negative, it may indicate that the resources for that activity are
inadequate.

Note : (L — E) of an event of i —j is called the slack of the event .
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