
Brazilian Journal of Operations & Production Management

37

a

a Amity Global Business School, Amity University, India.

ABSTRACT

Keywords



Brazilian Journal of Operations & Production Management

38

INTRODUCTION

is not only to pare inventory to the bone to reduce costs or to have plenty 

around to satisfy all demand, but to have the right amount available to achieve 

dependent replenishment cost and 
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programming, dynamic programming, branch and bound techniques and 

quadratic programming found it hard to solve these problems and they are 
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MATHEMATICAL MODEL FORMULATION

used in production and their ordering quantities are dependent on the batch 

quantity of the product :  it comes under the limelight of not to isolate the 

Assumptions & Notations
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production and their ordering quantities are dependent on the batch quantity 

of the product it comes under the importance of not to isolate the problem of 

the optimum production lot size of a product and the ordering quantities of 

materials are consumed only at a given rate during the production up time of 

  Production Quantity 

Based on the supply p

The goal of the management is to determine the optimum batch size 

of the product and the ordering q

overall cost 

operating under periodic delive
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formulated for different feasible cases under various scenarios based on the 

Notations

      : Demand rate (unit / year)

: Production lot size
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       : Shipment quantity to customer at a regular interval (units / shipment)

      : Production time in a cycle

Assumptions

1 1, ,rP L k  material 

costs (for particular item ) and  be the labor cost to produce one unit of 

( )p p pD P D  is a function of selling price 

cost M
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lots of production 

lot of production

(a) Periodic Supply

important to note that, 

pZ

( , ) . ( )p p p p p p pZ M P S D M D f P D

subject to the condition that p pP D
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per unit product and pP

Scenario - I: Case - A

Figure -1: Finished Product Inventory Situation

Figure - 2:   Raw material inventory situation
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The problem of production department is to minimize the production 

1i = ) is equal to the sum of 

1 11 1

1

( ) ( ) ( )( )

2 2

p p p p p p

c

p p p

A D H Q D H Q DA D
Z

Q P Q P
= + + +

cZ

1 11 1

1

( ) ( ) ( )( )

2 2

p p p p p p

c

p p p

A D H Q D H Q DA D
Z

Q P Q P
= + + +

subject to 0pQ st 0

Therefore, NET PROFIT of the system is given by

Scenario - I: Case - C

p cZ Z Z

Figure - 3:  Finished Product - inventory situation
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1 11 1

1

( )

2 2

p p p s p

c

p p

A D H t P D H Q DA D
Z

Q Q P
= + + +

subject to 0pQ  and 0st

Therefore the NET PROFIT of the system is given by

Scenario -II: Case - A

Figure - 4: Raw material inventory situation

p cZ Z Z
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In this case, the production sub problem is given by

Minimize

cz = 1 11 1( 1)
( 1)

2 2 2

p p p s p p

p p p

A D Q t r Q H DA Dn
n

Q Q T Q P

+
                                             (5)

subject to 0pQ  and 0st

Figure - 5: Production - inventory situation

Figure - 6: Raw material situations
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Therefore the NET PROFIT of the system is given by

Scenario - II: Case - B

p cZ Z Z

Figure - 7: Production - inventory situations

Figure - 8: Raw material inventory system
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1( ) [ ( 1) ]
2 2 2

p p s
c p p p

p p

D D Q txZ A A Q H
Q P T

pQ
x

m
= , m =  number of full shipments during the cycle time 

T

L
=

subject to 0pQ st 0

Therefore, NET PROFIT of the system is given by

of M and pP

also constrained minimization involving either one continuous variable or one 

COMPUTATIONAL INTELLIGENCE METHODOLOGY

Genetic Algorithm

linear so

another an

of a proposed solution could be tested in the phy

population has been formed, ‘selection’, ‘crossover’ and ‘mutation’ operations 

for a user 

p cZ Z Z
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0t =  [ t  represents the number of current generation]

( )P t  [ ( )P t

generation]

( )P t

( )P t

1t t= +

( )P t  from ( 1)P t  by standard selection process

( )P t  by crossover and mutation operation

( )P t

( )P t

( )P t  and ( 1)P t  and store 

better one

determined: chromosome representation, reproduction function, the genetic 



Brazilian Journal of Operations & Production Management

a

offs

applicable and easy in progr

Initialization

number of chromosomes 1 2, ,....., popsizeV V V

iV , every gene is 

randoml

should be

Evaluation Function

environment pla
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( )EVAL X

( )f X

chromosome iV iV  and it is denoted by ( )ieval V

Selection

Thus the purpose of selection is to emphasize the better individuals in the 

( , )N  selection, stochastic 

if 1,2,....,i n

1 2, ,....., nf f f

problem and identify all the sorted 1,2,...,if i n (1, 2,...., )n

1r  in [0,1]

1,2,...,ip i n for each chromosome 
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iV  by using the formula 1

1 1(1 )i

ip r r

iP  for each chromosome 

iV  by using the formula
1

i

i j

j

P p
=

=

2r  in [0,1]

k such that 2kP r

k

Crossover

)

operation,

3r  in [0,1]

kV  and iV  robustly from the population 

for crossover operation if 3r PCROS

 by the formula

max

max min( )
p

p p
=

+ max max[ 1,2,...., ]jp p j POPSIZE  and  
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/ /

1&kV V   by
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N

Mutation

ikV  of chromosome iV  is 

selected for mutation and domain of ikV  is[ ],ik ikl u , then the reduced value of 

ikV is represented by

/ ( , )ik ik ik ikV V t u V

( , )ik ik ikV t V l

( t, y ) returns a value in the range 

(1 )
( , ) [1 ]

bt
Tt y y r

r is a random number from[ ]0,1
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r PMUTE , then select the chromosome iV  and go to Step 

i i

ikV  of selected chromosome iV

ikV  by 

Elitism

Termination

NUMERICAL ILLUSTRATION  

data available from the literature, the values considered here are feasible in the 
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1r
P

1

pA
1 ph 1h 1r x = M =

(constrained minimization problem) of production department are solved by 

pP = 10610.06pZ = , 973.7565pD = , ( ) 47.7346pf P = , 59.6682pS =

[ 200, 200Popsize Maxgen= = , (450,600)pQ = ]

505.05pQ = , 5782.310cZ =

[ 200, 200Popsize Maxgen= = , (550,600)pQ = ]

596.75pQ = , 4897.5816cZ =

[ ( ) 1, 20n lower upper= = ]

300.1098pQ = , 9735.5947cZ =

[ ( ) 1, 20n lower upper= = ]
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798.8794pQ = , 3674.4231cZ =

Scenario I II

Case Case - A Case -A Case - B

Z
p

Z
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Z
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f(P
p
)

S
p

D
p

Q
p

n

application problems, selection of boundaries of the decision variables is a hard 

Here it should be noted that, though the above table presents the 

relatively ‘Best’ solutions found for the various feasible cases, but a table of 

mean or mode performance may give a better idea of the algorithms overall 

CONCLUSION
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production for determining jointly an optimal ordering policy for procurement 

under Computational intelligence platform is developed and successfully 

use of

point from

y come 

model may be implemented in different industries and particularly directed to 
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