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Kameng Nipa, Zhenbo Wanga,∗, Wenxun Xinga

aDepartment of Mathematical Sciences, Tsinghua University, Beijing, China

Abstract

In this paper we study several combinatorial optimization problems which com-
bine the classic open shop or job shop scheduling problem and the shortest
path problem. Our goal is to select a subset of jobs that constitutes a feasi-
ble solution of the shortest path problem, and then execute the selected jobs
on the shop machines to minimize the makespan, i.e., the last completion time
of all the jobs. We prove that these problems are NP-hard even if there are
two machines. If the number of machines is an input, we show that it is un-
likely to find approximation algorithms with performance ratios better than 2
unless P = NP. We present an intuitive approximation algorithm when the
number of machines is an input, and an improve approximation algorithm when
the number of machines is fixed. In addition, we propose a polynomial time
approximation scheme for the open shop case when the number of machine is
fixed.
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1. Introduction

Combinatorial optimization has developed into many active subfields, e.g.,
network flows, scheduling, bin packing. Traditionally, these subfields are moti-
vated by various applications or theoretical interests, and are studied indepen-
dently. However, the rapid and highly complicated development of the science
and society bring a lot of real-world problems integrating different areas, such as
manufacturing, service and management. Therefore, the decision-makers always
need to deal with problems involving more than one combinatorial optimization
problems, for instance, see the network monitoring scenario [18] and the rail-
way manufacturing scenario [13]. The authors in these papers presented some
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