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1 Introduction

Combinatorial optimisation (17; 8) is known to involve very hard problems
(basically NP-hard ones). From a practical point the intrinsic un-tractability of
combinatorial optimisation problems, is illustrated by the huge computational
difficulties arising in their solution. The very long experience of experiments that
have been done during the last decades shows that the theoretical complexity
has a real impact on the possibility of solving even relatively small instances of
real problems. On the other hand, the class of NP-hard problems contains many
problems (or simplified versions of problems) one needs to solve every day in
companies. As a consequence, efficiently solving such problems is a very challenging
task, from both practical and theoretical points of view. That is why problems like
(but not limited to) travelling salesman and other routing problems, the multiple
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knapsack problem, the generalised assignment problem, and several covering or
coloring problems have attracted the interest of many researchers during the last
30 years (14; 11). To this aim, a plethora of different strategies have been developed
for computing “good” solutions of such problems. Let us mention among these
methods, linear programming based methods, local search, some graph algorithms
and other OR methods, Artificial Intelligence approaches or also heuristics and
meta-heuristics are particularly popular thanks to their success in practice for
designing solutions.

Since real life applications require solving larger and larger instances with many
types of constraints, combinatorial optimisation models for decision making in
a real life environment is a challenging research area with extraordinary broad
applications.

2 Aim of the special issue

The objective of this special issue of IJAMS entitled “New Combinatorial
Optimisation Models for Decision Making” is to present modern applications of
combinatorial optimisation models to the decision makers in management (3; 7).

Some indicative topics were the presentation of real life applications of
combinatorial optimisation models (15), modelling of large scale combinatorial
optimisation problems (12; 18), and new modelling approaches for combinatorial
optimisation problems (4). Of particular interest to this special issue was the
presentation of network flow models for decision making (1; 2) and the presentation
of combinatorial optimisation case studies in the fields of management, finance
(5; 9), army (13), and industry (16). Finally, but of equal importance, were
papers presenting decision support systems featuring embedded combinatorial
optimisation techniques, e.g., (6; 10).

3 Special issue’s articles

Each submission to this special issue was peer reviewed by at least two referees.
After a reviewing process, five papers were finally selected for publication in this
issue.

The issue begins with the paper by G. Nicosia and, A. Pacifici analysing
the distribution system of an Italian company operating in the ice cream
and frozen food industry. In particular, the authors address the problem of
optimally allocating product demand to distribution centers spread over the Italian
territory and developing a mixed integer programming model. They present some
computational experiments and compare the optimal solution to the current
solution that is implemented. They show how to use the proposed model as a
decision support tool.

The paper by A.R. Dixit and P.K. Mishra presents a heuristic based approach
for cellular manufacturing system design under stochastic product demand. The
proposed heuristic is composed of three phases. In the first phase, machine clusters
are identified and part families are formed for each possible forecasted planning
horizon. In the second stage, the number of each machine type is calculated on the
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basis of their workload and then these identical machines are assigned in different
cells. During the last phase, the most robust cell configuration is kept. Finally, the
authors point out the performance of their proposed method using both simulated
and real data-sets.

In the study of T.G. Pradeepmon and Brijesh Paul, a hybrid algorithm for
solving the uncapacitated facility location problems is presented. The solutions
devised are compared with some recent algorithms available in the literature.
Their proposed hybrid algorithm is based on two popular metaheuristic algorithms,
namely, Simulated Annealing and Genetic Algorithms. Empirical evidence to prove
the effectiveness of their proposed algorithm is also presented in the paper.

B.B. Pal, M. Kumar, and S. Sen propose the use of a goal programming
procedure for modeling and solving academic resource planning problems in
university management systems. In their model formulation of the problem, both
the aspects of goal programming, minsum and minimax approaches, are addressed
to construct the goal achievement function for minimizing the possible regret
towards achieving the goal values within the target intervals specified by the
decision maker in the decision making environment. A demonstrative case example
of the University of Kalyani, West Bengal, India is considered to expound upon
their model.

The issue closes with the paper by V. Kapoor and S.S. Tak reporting the
development of a facility layout generation model based on Fuzzy Clustering for
multiple objective problems. Their model is explained using a numerical example
each for single and multiple objective type layout problems. Finally, their model is
authenticated over problems from literature and is found to be efficient.
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