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1. Introduction.

Using the algebraic machinery developed in the paper (2] we
presented in the paper [3] a complete theory of fuzzy progranminge.
In this paper an economic application of fuzzy programming is pre-
sented., At first the production problem is described and then the

diet problem is formulated.
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2. The production problem.

Consider a preduction system, say a factory, in which n goods
TT?""Tn are involved either as inputs to the productive process
or final goods. Let us assume that they have a various preferences
grades. |

Definition. A fuzzy activity P involving n goods corresponds
to a fuzzy vector a = (x5 2;)- The good T, is called an input to
the activity if X5 is negative, and an output of the activity if
x5 is a positive.

A number ay denotes the index of a quality of i-th good which is

produced (or consumed) in the X5 quantity.

An fuzzy production model involving n goods consist of a set

of such activities P1i, cee Em . Such a model is completely des-

cribed by an fuzzy matrix A = (Xij’ aij)’ where % is the amount

of Tj produeed (or consumed) when Pi is operated at unit level.

The number aij denotes the index of a quality of j-th good which
is produced (or consumed) by the activity Pi in the Xy 3 quantity.

The fuzzy matrix A is called the production matrix of the fuzzy
production model.

A production schedule of fuzzy production model is defined to bDe

an fuzzy point with the nonnegative support. The coordinates of this
fuzzy point are called intensivities for the activities Pi . If

{a} denotes a production schedule then /;{a}(a) will denote its

quality.
a) Production to meet given demand at minimum cost.

Assume we have a fuzzy production model in which is described
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o minimun amount of production of T. by an fuzzy element (y.,bj).

J J

The number bj denotes a minimum quality of Tj’

Suppose further that the cost of operating the process Pi at wnit

level is described by fuzzy element (zi,ﬁ).

The problem is then to choose a production schedule {a‘}P

such that

{a}y - C 2 {a*]P Cc ] VaGRil ’

L-{ad > b,
where

c = (zi,ﬁ) , b= (yj,bj) and we have the second kind inequa-

lities.
Tet us note that the quality of the production schedule {a}p 18
described by a numper )AP(a) from interval (0,%> (the less number
the greater quality). This number desribed an "average" gquality of
all goods which are obtained by the all activities operating at
level a .

The question of feasibility is no longer a simple one. It may
easily happen that it is not technologically possible to satisfy
the given demands with the given resources. If; however, a feasible
schedule does not exist then the problem of optimal schedule 1s the

problem of optimal solution of fuzzy programming (see £317).
b) Production to maximize income from given resources.
Again we consider fuzzy production model, It is clear that the

seme goods production by the various activities can have different

- L4
consuner s preferences, Let aijdenotes the degree of consumer s
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preferences of the good Tj produced in the x quantity by the

13
the activity Pi .
et (zi,T) be the rate of return or income associated with the

activity Pi. However, let us assume that Y5 denotes the maximum

. the maximum degree of consumer s

amount of production of Tj and BJ

preferences.
The problem is now to find a production schedule {a‘}P such

that
{a*}p ¢ »lajp-c , VaeRi_l ,

A<fal)y ¢<sb,

where ¢ = (zi,ﬁj, b = (yj,bj);
0f course the quality of production schedule is also described by

the number f‘P(a); In this case the greater quality the greater

nuwaber.,

%, The diet problem.

This problem has become the classical ilustration in linear
programming (see for example [T]). low, we will formulate this pro-
blem with the some conditions.

Tet us assume that n dietitian is confronted with n diffe-

rent foods which will be labeled B1 y see 3 Bn . From these he 1is

to select a diet, that is to be consumed annually by a person or

group of persons. This yearly menu is required to supply certain
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amounts of various nutritional elements. We shall refer to those

]

types of nutritive elements simply as nutrients of which there will

o

pe m varieties denoted by 81 s ees 3 Op o From biochemical ana~-

1vsic of foods we give the amount of the i-th nutrient contained

i1 one unit of the j=th food. It is clear that the degree of an assi-
milate by the organism or the given nutrient depend on the food in
wiicn this nutrient is.

t (x5 L ij) be a fuzzy element. The element X,y denotes the

cmount of the i=th nutrient in one unit of the j-th food. The number

2y ccnotes the degree of an assimilate of the i-th nutrient which

I
is in the j-th food. So, the information which the dietitian needs

is +hen conveniently presented as the fuzzy matrix A = (Xij’aij)‘

rhe dietitian choose a diet. This means that he determine the amounts
of 7. which each consumer shall be consuned., This diet with regard

on the above degrees of an assimilate will be less or greater valu=-
able. It will described by the fuzzy point {ay.

Tet us assume that a minimum amount of Si in the diet and minimun

degree of assimilate of Si are given. So, the nutritional require=-

Lents Sor S. we may described by the fuzzy element (yi,'bi). The con-

s

dition that the diet sctisfy all requirements is that the fuzzy point

{a} satisfy the following second kind inequalities
s{ay 3 b (%)

'\‘fl"t’,"ﬁi‘@ b = (yi’bi)'

A diet for which conditions (#) are satisfied will be termed 2 fea~
ple diet.

The dietitian must choose the most sconomnical diet consistent with
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the requirement (#). We are assuming that a price is associated
with each food. Let ¢ = (zj,t) denotes a fuzzy price vector.
Je can now give a complete statement of the diet problem. Among all

diets satisfying conditions (%) find {a”} such that
fa*j. ¢ < {a3j - ¢c , V’aeRi (2e=)

A diet which satisfies both (%) and (#%) is called an optimal diet.
Tet us note that the diet problem is the fuzzy programming problem
and if there exists the optimal solution of fuzzy progremming pro-

blemn then there exists the optimal diet in the diet problem.
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