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ABSTRACT

Sum of Linear Ratios problem (SOLR), well know as an NP-hard problem,
has attracted the interest of many researchers and practitioners because of its
various applications and significant challenges for global optimization. A
variety of problems in application domains can be appropriately formulated as
the SOLR problem. Furthermore, these problems are characterized by a small
number of variables and a large number of ratios.

This dissertation focuses on the SOLR problem with lower dimension, and the

main contributions/conclusions are the following aspects:

® Proposed a branch and bound algorithm based on bisection branching rules
to globally solve SOLR problem with lower dimension. The SOLR problem is
transformed into its equivalent problem which is a kind of quadratic
programming with a linear objective and quadratic and linear constrains.

And all the quadratic constrains are linearly relaxed by introducing

auxiliary variables. Numerical experiments were conducted to compare the

performance of the developed algorithm and the algorithm proposed by

Carlsson and Shi.

Furthermore, the numerical results showed that the proposed algorithm
achieved superiority over the Carlsson and Shi’s algorithm in CPU time,

number of iterations and number of branches on average, as well as max and



min values.

® Proposed a branch and bound algorithm based on an advanced
branching rules to globally solve SOLR problem with lower dimension.
If a selected rectangle that contains current best solution is divided into
two sub-rectangles, the advanced branching rules guarantee that the
current best solution is belonged to the both two sub-rectangles.

Numerical experiments were conducted to compare the efficiency of

proposed algorithm based on different branching rules, and the results
showed that the average CPU time for advanced branching rules was
less than it for bisection branching rules when p>30 (p is the
number of ratio). Moreover, the decreased CPU time will be more with
p growing.

® Studied the performance of DIRECT algorithms for solving SOLR
problem with lower dimension and applied DIRECT algorithm to solve
SOLR problem with lower dimension. The numerical results showed
that DIRECT algorithm could find an optimal solution with high
probability (99.99%) and few computational time for a given tolerance
(£=107).
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