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Input

Input

ΣI := {0, 1,#}
A number is a word of {0, 1}.

1
101

An instance is a sequence of numbers with ‘#’s spliting them.

A number is an instance.
If A, B are two instances, then A#B is an instance.
There is no other way to obtain an instance.

L is the set of all instances. LI is a subset of L. (LI = L
generates the generalized problem. )
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Output

Output

ΣO := {0, 1,&,#}
An load is a sequence of numbers with ‘&’s spliting them.

A number is a load.
If A, B are two loads, then A&B is a load.
There is no other way to obtain a load.

An schedule is a sequence of loads with ‘#’s spliting them.

A load is a schedule.
If A, B are two schedules, then A#B is a schedule.
There is no other way to obtain a schedule.

M(x) is the set of all schedules s that if x contains n ‘#’s
and the last number is m, then s contains m − 1 ‘#’s and its
numbers are 1 to n.
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Output

cost

cost(s) is the maximum value of sums of numbers in each set
of s.
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Why is it not optimal?
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Why is it not optimal?

Lance Ge Nanjing University

Makespan Scheduling



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Formalism The (Sorted) Greedy Approach Acknowledgements

Why is it not optimal?

A Lower Bound

In fact, (sorted) GMS is proved to be 4
3 -approximation by R.

L. Graham in 1969. Consider the following instance (See
Bounds on Multiprocessing Timing Anomalies for details):

I = (2m−1, 2m−1, 2m−2, 2m−2, · · · ,m+1,m+1,m,m,m)

[2]

RGMS(I ) =
4

3
− 1

3m
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A Tight Bound

Subsection 2

A Tight Bound
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A Tight Bound

In fact, 4
3 is not only a lower bound, but also an upper bound.

Unfortunately, I haven’t go through the proof. If anyone is
interested, see [Graham, 1969].
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