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Abstract—In this study. we propose a heuristic search

to solve the MAX-SPA-P problem of large sizes.
Our main idea is to start from an empty matching, we find
a maximum stable matching based on Gale-Shapely’s idea[ 1]
by assigning active students to projects which they prefer
most on their rank lists. If a project or lecturer is over-
subscribed, we define a heuristic function for selecting a
suitable student who is removed from current matching. This
assigning process will stop when all students are inactive.
Experimental results demonstrate that our algorithm is more
efficient than another recent SPA-P-MCH algorithm [I] in
terms of execution time and solution quality.

Keywords-Student-Project Allocation problem, Heuristic
Search, Perfect Matching, MAX-SPA-P.

[. INTRODUCTION

Assigning projects to students under certain crite-
na is one of the essential problems at universities
around the world. This problem is known as the
Student-Project Allocation (SPA) problem [ 3] which
Is an extension of the Stable Marriage problem [1].
The purpose of the SPA problem is to find a
matching between students and projects satisfying
all the criteria for the projects and lecturers. Manlove
and G‘Malley [4] proposed a vananl of SPA, called
a Student-Project Allocation with Preferences over
Projects (SPA-P) in which lecturers and students
rank the projects in strict order of preference. They
Proved that the stable matchings may have different
sizes. The MAX-SPA-P problem finds a matching
that is not only stable but also has a maximum
Size. The MA X-SPA -P problem has been applied to
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Recently, several efficient approximation algo-
rithms have been proposed for solving the MAX-
SPA-P problem. Manlove and O’Malley [4] ex-
tended the Gale-Shapley algonthm [I] to find
an 2-approximation algorithm, namely SPA-P-
APPROX. Iwama et al. [8] proposed an 3/2-
approximation algorithm, named SPA-P-APPROX-
PROMOTION, based on Kirily's idea [Y]. Manlove
et al. [10] also modeled SPA-P problem as Integer
Programming. In 2020, Viet et al. [2] proposed a
heunstics algonthm, named SPA-P-MCH, based on
the min-conflicts algonithm [11]. Their expenments
showed that their algonthm outpertorms the SPA-
P-APPROX [4] in both aspects of execution ime and
solunon quality.

In this paper, we propose a heunstics algorithm to
find a maximum stable matching of SPA-P problem
of large sizes based on Gale-Shapely’s idea [1].
Experimental results show that our algonthm is
much efficient than the SPA-P-MCH algorithm [2]
in terms of execution tme and soluton quality.

The rest of this paper is organized as follows.
Section 1l presents preliminanes of SPA-P, Sec-
tion 11 describes our proposed algorithm, Section IV
discusses our experimental results, and Secton V
concludes our work.,

11. DEFINITION OF SPA-P

An instance SPA-P consists of a set S
= Jarv.8e.r>Bad OF shdents. 2 3L P =



