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Kernelization Algorithm of Maximum Leaf Spanning Tree
GAO Wen-Yu
(School of Computer Science s Guangdong University of Business Studies, Guangzhou 510320)
Abstract  This paper proposes 2-degree node reduction rules for Maximum Leaf Spanning Tree

problem, and proves that any connected graph without 2-degree node has a spanning tree inclu-
ding at least (N4-6)/4 leafs. The reduction rules and the low bound are used to construct a ker-

nelization algorithm for Maximum Leaf Spanning Tree problem, which algorithm can output a

4k—6 linear kernel of Maximum Leaf Spanning Tree problem in O(n*) time.
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puter network, database system, programming languages,
parallel and distributed computing, etc.

According to parameterized complexity theory, a decida-

R. Fixed parameter algorithms for dominating set and related

problems on planar graphs. Algorithmica, 2002, 33(4).

461-493
[19] Kanj I A, Perkovic L. Improved parameterized algorithms
for planar dominating set//Proceedings of the MFCS2002.
Warsaw, Poland, LNCS 2420. Springer-Verlag, 2002 399-
410
[20] Fomin F V, Thilikos D T. Dominating sets in planar graphs:
Branch-width and exponential speed-up//Proceedings of the
14th ACM-SIAM SODA. New York, 2003 168-177
[21] Alber J, Fellows M R, Niedermeier R. Polynomial-time data
reduction for dominating set. Journal of the ACM, 2004,

51(3): 363-384

ble parameterized problem is fixed-parameter tractable if and
only if it can be kernelized. Kernelization is the most widely
applied and effective technique in parameterized algorithm de-
sign. Maximum leaf spanning tree is a classical NP-hard
problem. There are lots of applications of the maximum leaf
spanning tree in network. Many different algorithmic approa-
ches were tried on this problem, including approximation al-
gorithms, linear programming, etc. In this paper, some re-
duction rules for maximum leaf spanning tree problem are
given, which could reduce the 2-degree node in connected
graph. Moreover, it is also proven that any connected graph
without 2-degree node has a spanning tree including at least
(N—+6)/4 leafs. The reduction rules and the low bound are
used to construct a kernelization algorithm for maximum leaf
spanning tree problem, which algorithm can output a 44—6
linear kernel of Maximum Leaf Spanning Tree problem in

O(n*) time.





