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i Writing the mathematical model

Preliminary observations:
» There are some quantities (parameters) defined

for each product :
selling price, production cost, production quota, activation cost, minimum
batch, storage cost

for each month:
number of production days

for each product and each month:
maximum demand for each product in each month

independently on product/month:
storage capacity.
* Furthermore:

For each product, there is a different quantity produced, sold, stocked
during each month and the activation status of each production line is also
dependent on the months.



i Writing the mathematical model

Sets and indices:

« 3 products = use anindex | e |
« 4 months = useanindex | €J

define parameters / variables indexed on 1, |

What decisions should we take?

guantity produced
guantity sold
guantity stocked

A

product i, month |

also take into account the activation status



Mathematical model

« Parameters

P ;. number of production days in month j;

d;: maximum demand for product i in month j;
v; : selling price for product i;

c;: production cost of product i;

gi - maximum production quota of product i;

a; : activation cost for production i,

b; : minimum batch for production i;

S; : storage cost for product i;

C: storage capacity in number of units.



Mathematical model

 Variables
X;7: quantity of product i produced during month j; All variables are non
w;; . quantity of product i sold during month j; negative

z; - quantity of product i stocked during month |;
yjj : activation status for production i during month j;

_ 1 if product iis active during month |
yybinary ¥y =14 otherwise

 Objective function

maximize the total income
total income: 3 products — sum income obtained during each month

iel jed jed jed jed

max Y[vf,wi,- —C Y % =S . Z; —aiZyijj



Mathematical model

Constraints

demand: Viel,jed w;<d;

X..
production: VjeJ » —<P,
iel qi

balance:  Viel,jel z;,,+X%;=2;+W,

capacity:  V]jeJ Zzij <C

iel
activation: Viel,jeJ X; <P.gY;
minimum batch: Vjel, J e J X; > bi Vi

december: Viel Z, = 0



