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Abstract: This paper deals with the solution procedure of the sum of linear and fractional
multiobjective programming problem in which the fractional relationship between the decision
variables and the objective functions is not completely known. Our knowledge base consists of a block
of fuzzy If-then rules, where antecedent part of the rules contains some linguistic value of the decision
variables and the consequence part is linear combination of the crisp value of the decision variable.
We suggest the use of Takagi and Sugeno fuzzy reasoning method to determine the crisp functional
relationship  between  the  objective function and the decision variables under the assumption that
the  denominator  of  the  fractional  part of the objective functions is non-zero on the constraints
set  and  finally  solving  the  resulting  programming  problem to find a fair optimal solution of the
original problem.
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INTRODUCTION

Fuzzy programming problem can be stated and solved in many different ways as given by Zimmermann
(1975) and (1992). Earlier researchers, considers programming problem of the form

where f or / and X are defined by fuzzy terms. After that searching for a crisp x  which maximizes/ minimizes*

 f  on  X.  Similarly  fuzzy  linear  programming  problems (FLP) can be stated as given by Herrera (1992),
Kovacs (1991) and Rommelfanger (1996) as                             

  (1)

where the fuzzy terms are denoted by tilde.

Carlsson  and  Fuller  (2001)  have considered constrained fuzzy optimization problem with single
objective of the form

  (2)

i 1 i1 n in i ij iwith R  (x): if x  A  and,.............,and x  is A  then f(x) is c  where A  an c  are fuzzy numbers and they have
suggested the use of Tsukemoto’s fuzzy reasoning method given by Tuskamoto (1979) to determine the crisp
value of f.
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Later DadashZadeh and Nimse (2005) extended the principle for multiple objective optimization problem
under fuzzy If-then rules (1998). and considered the multiple objective optimization problem of the form

  (3)

Such that  c

about the value of                                                 and 

determine the crisp value of the k-th objective function                   by the fuzzy reasoning method given
by Takagi and Sugeno (1985) and obtain an optimal solution of (3) by solving the resulting multiobjective non-
linear mathematical programming problem without constraints 

The  present  paper is organized as follows: In section 2, we describe the problem and notations. In
section 3, we propose the solution procedure for multiobjective linear plus fractional programming problem
under fuzzy If-then rules and related definitions and properties. An example is given in last to support our
proposed model.

The Problem:

We consider the multiobjective linear plus fractional programming problem of the form

        
where                         are linguistic variables and 

Such that 

about the value of                                                      and  

                                                                                     Here we restrict our self for
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only the values for which denominator of the fractional part of the objective functions is non-zero. Finally we
determine the crisp value of the k-th objective function                 by the fuzzy reasoning method given
by Takagi and Sugeno (1985) and this reduces the problem into multiobjective fractional programming problem
without constraints in the form 

This problem can be solved using fuzzy programming method given by Gupta and Chakraborty (1997)
and a compromise optimal solution of problem Mark eq. no. can be obtained.

Multiobjective Linear plus Fractional Programming Problem under Fuzzy If-then Rules:

As per Zadeh (1975), linguistic variable can be regarded either as a variable whose value is a fuzzy
number or as a variable whose value is defined in linguistic terms.

Definition:

A t-norm T is a function T:[0,1]×[0,1]�[0,1] having the following four properties.

      

For any t-norm T with use of property (iii), we have 

For obtaining a fair optimal solution to the fuzzy optimization problem

Subject to,  (5)

kwith fuzzy If-then rules of form (4), we determine the crisp value of the k-th objective function f  at  
from the fuzzy rule base R using the fuzzy reasoning method given by Takagi and Sugeno (1985) as 

Where the firing levels of the rules are computed by 

And the individual rule outputs denoted by         are divided from the relationship 
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Here                             is an input vector and to determine the firing level of the rules, we suggest
the use of the product t-norm. In this way our constrained multiobjective optimization problem (5) turns into
the following crisp unconstrained multiobjective fractional programming problem.

  (6)

Example:

Consider the sum of linear and fractional multiobjective optimization problem

Suppose that  is an input vector.

where T is a product t-norm.
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Using non-linear fuzzy programming techniques as given by Gupta and Chakraborty (1997) the

compromise optimal solution of this problem be  .
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