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Abstract

This thesis is concerned with algorithms for scheduling without preemptions and it
contributes to research as follows.

The new area of research, which has gained attention only in the last 15 years,
is concerned with flow shop models where the storage requirement varies from job
to job and a job occupies the storage continuously from the start of its first oper-
ation till the completion of its last operation. This thesis contributes to research
by developing a new approach of constructing feasible solutions for such flow shop
problems with job-dependent storage. This approach utilises Lagrangian relaxation
and decomposition - the techniques that have never been used before for such flow
shop problems. In this thesis, several Lagrangian relaxation and decomposition-based
heuristics are developed for NP -hard flow-shop problems with job-dependent storage
and the effectiveness of these heuristics is demonstrated by the results of computa-
tional experiments.

In this thesis, a new discrete optimisation procedure is introduced. This opti-
misation procedure can be viewed as an alternative exact method to a branch and
bound algorithm for a class of discrete optimisation problems with certain properties.
This class includes several NP -hard scheduling problems. This discrete optimisation
procedure is an iterative algorithm, that searches for a feasible solution with the ob-
jective value of the current lower bound or determines that such a solution does not
exist. Various methods of how this search can be carried out are investigated, and
these methods are compared computationally in application to a scheduling problem.

The worst-case analysis of a polynomial-time approximation algorithm for a max-
imum lateness scheduling problem with parallel identical machines, arbitrary pro-
cessing times and arbitrary precedence constraints is provided. The algorithm is a
modification of the Brucker-Garey-Johnson algorithm originally developed as an exact
algorithm for the case of the problem with unit execution time tasks and precedence
constraints represented by an in-tree. For the case when the largest processing time
does not exceed the number of machines, a worst-case performance guarantee which
is tight for arbitrary large instances of the considered maximum lateness problem has
been obtained. It is shown that, if the largest processing time is greater than the num-
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ber of machines, then the worst-case performance guarantee for the list algorithm,
obtained by Hall and Shmoys, is tight.
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