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Transportation Scheduling Problem is the problem of finding an optimal
transportation scheduling in multi-commodity manufacture lines, which
belongs to the NP-complete class. In this paper, we present a deterministic
polynomial algorithm for the problem under some constraints.

A constrained transportation scheduling problem can be formulated as
a linear programming problem, which can be solved using a mathematical
programming software. Many problems formulated as linear programming
problems can be solved by an efficient algorithm in practice. But, most of
such software packages have little flexibility. So, we propose an algorithm
using network theory in this paper. It has good description capability and
is faster than the linear programming.

The transportation scheduling problem has been a local problem for those
associated with manufacturing for a long time. But, it is gradually spot-
lighted. There are many differences between the past and present manu-
factures. The former has the feature of sequential manufacturing process.
The process suited for a large amount but ony one kind of products has
been used for a long time. But, there are disadvantages on the process from
points of diversification of consumer needs, many customization, and gen-
erational change. The latter has the feature of the manufacturing process
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in multi-commodity manufacture lines. It is difficult to find an optimal
transportation scheduling in the process. So, it has little taken up for an
academic research. In practice, most of control programs are implemented
based on experience. It is not easy to prove the optimality of the programs.
Now, a manufacturing machine must produce a certain number of man-
ufactures in a constant time. So, we must have better transportation
scheduling to get more productivity. But, most of source codes using ”IF-
THEN rule” and large state transition diagram are very long, and not
intelligent. So it is difficult to increase productivity of softwares.

The aim of this study is to find an answer for the above problem. First,
we reveal the heart of the transportation scheduling problem, formulate
it as an optimization and a decision problem mathematically. Next, we
prove that it is NP-complete. The proof is based on the polynomial-time
reduction from the Bin-Packing Problem to the Transportation Scheduling
Problem. Even if objects are ordered in their starting times, we can also
prove that it is NP-complete. The proof is based on the polynomial-time
reduction from the Bin-Packing Problem to the Transportation Scheduling
Problem, too. Thus, we cannot expect (unless P=NP) to find an algorithm
whose running time is bounded by a polynomial in the input sizes. Last,
we present a deterministic polynomial algorithm when order of all events is
given. The constrained problem is the one-dimensional compaction prob-
lem of input size n. Because it can be formulated as a linear programming
problem, it can be solved using a mathematical programming software.
Many problems formulated as linear programming problems can be solved
by an efficient algorithm in practice. But, most of such software packages
have little flexibility. So, we propose an algorithm based on network the-
ory. The method has a feature that various network algorithms are used.
The constrained problem can be solved in O(nlogn) time by using the al-
gorithm. We implement the algorithm using LEDA. LEDA is a C++ class
library, and it was developed at the Max-Plank-Institut in Saarbrucken,
Germany. Because the difference between algorithm and program is small
in using LEDA, we can implement the algorithm within 30 lines.



