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Abstract of my thesis 
My thesis focuses on some optimization problems in Portfolio Selection 

and in Production Management. They are large scale non convex optimization 
problems due to integer variables and/or the non convexity of the objective 
function. Our approach is based on DC programming and DCA, an efficient 
local method in non convex programming. DC relaxation techniques and the 
combined algorithm Branch and Bound-DCA are also investigated for 
globally solving the considered problems. The proposed algorithms are coded 
in C/C++/MatLab. The numerical results are compared with the ones 
provided by different software: Cplex, Couenne, …. 

 
Concerning optimization problem in portfolio selection, we have studied 

different criteria to measure the risk: the variance-covariance, the semi-
variance, the value at risk, the beta bull, the beta bear, the maximum 
drawdown, the negative period … Moreover, we also studied the transaction 
cost constraints, the cardinality constraints,… 

Two following problems have been investigated: 
1. Continuous Min Max Problem for Single Period Portfolio Selection with 

Discrete 
Constraints: This is an extension of the classical model Markowitz, we 

consider the continuous min-max model with cardinality constraints to worst-
case portfolio selection with multiple scenarios of risk, where the return 
forecast of each asset belongs to an interval. The presence of cardinality 
constraints makes the problem more difficult. We have developed a new 
method DCA for solving it. The proposed algorithm is coded in Visual C 
2005. On the other hand, we reformulate the problem as a mixed integer 
quadratic program and then use Cplex to solve. The results of DCA are 
compared with the one provided of Cplex. 

2. A class of bilevel programming problems and application in portfolio 
selection: Bilevel programming problem is a well known class of 
mathematical program. It has many applications in economic, finance, game 
theory, ... Here, we consider a class of bilevel programming problems where 
the upper objective function is convex quadratic while the lower objective 
function and the constraints are linear. We then present an application in 
Portfolio Selection. 

 



Concerning production management, we have investigated three problems: 
1. Minimization of preventive maintenance cost with unequal release dates 

and tardiness penalties, under real-time and resource constraints: we have 
presented the first deterministic model as a mixed integer linear program. The 
algorithm DCA for this problem was also developed. The numerical results 
are compared with the ones of FRT, a recent heuristic method. 

2. Optimizing a multi-stage production/inventory system with bottleneck: 
This is a mixed integer non convex optimization problem. We have 
investigated algorithm DCA, Branch and Bound and the one combined BB-
DCA for solving it. The proposed algorithms are compared with Couenne – a 
software for mixed integer non convex programming. 

3. Multi-period problem of fair transfer prices and inventory holding 
policies in two enterprise supply chains: This problem consists of maximizing 
the Nash function which is non convex, under linear constraints and mixed 
integer variables. We have reformulated it and developed a continuous 
approach. The numerical experiments show that the proposed approach is 
promising. 
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