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Abstract

Scheduling is a class of important combinational
optimization problem. In the classical scheduling, it is
assumed that the processing times of jobs are constant.
However, there are many real-life situation where the
processing times of jobs depend on machinery facilities, their
starting processed times or their position positions being
processed. Basing on those reasons, a class of new scheduling
problems put forward — scheduling problems with jobs’
proceésing times being nonconstant. In general, such a class
of modern scheduling problems is more complex than classical
scheduling problems, for most of them are NP-hard
problems. For these NP-hard problems, it is necessary that
some approximation algorithms are constructed, and their
worst-case bounds are analyzed. At the same time,
considering the requirement of practical application,
polynomial time algorithms are also necessary for some of
these modern scheduling problems. For on the one hand, the
polynomial time algorithms can be used to solve some special
cases of the NP-hard problem, on the other hand, these
polynomial algorithms can be wused as approximation
algorithms for the original NP-hard problem. This paper
mainly considers such a class of new modern scheduling

14—



2006 & LA
i |

problems with jobs having non-constant processing times. the
contributions can be summarized as follows:

1. This paper introduces the basic concepts of scheduling
problems, computational complexity, heuristic algorithms
and worst-case ratio, and the main results related to jobs’
processing times being non-constant.

2. For the scheduling models with jobs’ processing times
are linear function of their normal processing times and
starting times.

(1) For the single machine scheduling problems with
minimizing the makespan, the optimal algorithms are given.
For the single machine scheduling problem with minimizing
weighted total flow time, we prove it is an NP-hard problem.

(2) For the flow shop scheduling problems, under the
constraint of no-idle dominant machines, corresponding to
the objective functions, makespan and the total flow time,
the optimal algorithms are given.

3. For the scheduling models with jobs’ processing times
are linear function of their starting times.

(1) Under the condition of with or without setup times,
the single machine scheduling problems with makespan,
weighted total flow time and maximum lateness as our
objectives, the corresponding optimal algorithms are given or
prove their computational complexity.

(2) For the parallel machines scheduling problems. We
discuss minimizing the makespan and maximizing the

minimum machine completion time, present heuristic
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algorithms and analyze their worst-case ratio.

(3) For the flow shop scheduling problems. We prove
that two-machine flow shop scheduling problem with this
model is NP-hard, and discuss some special cases including
that machines being dominance and some optimal algorithms
are given.

4. For the scheduling models with a learning effect.

(1) We put forward a new learning effect single machine
scheduling model. For such a model, we consider makespan,
the total flow time and some multi-criteria, some of them are
modelled as assignment problems. For some other classical
objectives, we given examples to show that the classical
optimal rules are no longer the optimal ones assuming such a
learning effect is considered.

(2) For the flow shop scheduling problems. At first, an
example is given to show that the classical Johson’s rule is not
the optimal solution for the two-machine flow shop scheduling
to minimize makespan with such a new learning effect. For
the m-machine flow shop, a heuristic algorithm with worst-
case bound m for makespan or the total flow time is given.
Then, the special case with dominant machines is discussed
and some optimal algorithms are given. At the same time, we
consider flow shop scheduling problem with linear learning
effect.

5. The semi-online scheduling models with jobs’
processing times being linear deteriorated are also considered.
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