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maximized under given constraint. In the recent years, a number of works has been reported in the literature 
considering the parameters of the problem as interval valued. In this paper, we have considered redundancy 
allocation problem of series system with four subsystems. Each subsystem is connected in parallel with 
identical components. The reliability of each component is considered to be interval number. Then the 
corresponding problem has been formulated as an interval valued constrained optimization problem. Then 
the constrained optimization problem has been transformed into unconstrained one by Big-M penalty 
function technique then solved by Genetic Algorithm and Interval order relations developed by Sahoo et al. 
[8]. Finally, to illustrate the methodology, a numerical example has been solved and the computed results 
have been presented. 
 

2. Assumptions and Notations 
A redundancy allocation problem is formulated under the following assumptions and notations. 
2.1. Assumptions: 
(i) Reliability of each component is imprecise and interval valued. 
(ii) Failures of components are mutually statistically independent. 
(iii)The components as well as the system have two different states, viz. operating state and failure 

state. 

2.2. Notations: 
 
n  the number of subsystems 
x  1 2( , ,..., )nx x x  

jx  the number of components in j-th subsystem, arranged   in  parallel  

jr  The reliability j-th Component 

sR  The system reliability 

[ , ]j jL jRr r r  Interval valued reliability of j-th component 

[ , ]SL SRR R  Interval valued system reliability 

jl , ju     lower and upper bounds of jx  

ig  The i th  constraint function 

ib  The upper limit on the i th resource 

(.)U  Uniform distribution 

  Feasible region 
FS Feasible Solution 
NFS Nonfeasible Solution 

 

3.  Mathematical formulation of the Problem 
Let us consider a redundancy allocation problem of series system. Each subsystem is connected in 

parallel with identical components. Our objective is to maximize the overall system reliability subject to the 
given resource constraints. This can be done by finding the number of redundant components in each 
subsystem.  
The general form of the redundancy allocation problem is as follows: 

                      Maximize  
1

1 1 j
n x

S j
j

R r


                                                                                            (1) 

                       subject to  ( )i ig x b , 1, 2, ,i m     

where 1 , is integer, 1,...,j j j jl x u x j n    , ib  is the i-th available resource, 1, 2, , .i m   


