Discussiones Mathematicae [ Full PDF ]
Graph Theory 38 (2018) 717-741
doi:10.7151 /dmgt.2046 [ DMGT Page ]

TURAN FUNCTION AND H-DECOMPOSITION
PROBLEM FOR GEM GRAPHS

HENRY LIU

School of Mathematics and Statistics
Central South University

Changsha 410083, China

e-mail: henry-liu@csu.edu.cn
AND

TERESA SOUSA

Escola Naval and Centro de Investiga¢ao Naval
Escola Naval - Alfeite
2810-001 Almada, Portugal

and

Centro de Matemdtica e Aplicagoes
Faculdade de Ciéncias e Tecnologia
Universidade Nova de Lisboa
Campus de Caparica
2829-516 Caparica, Portugal

e-mail: teresa.maria.sousa@marinha.pt

Abstract

Given a graph H, the Turdn function ex(n, H) is the maximum number
of edges in a graph on n vertices not containing H as a subgraph. For two
graphs G and H, an H-decomposition of G is a partition of the edge set of
G such that each part is either a single edge or forms a graph isomorphic
to H. Let ¢(n,H) be the smallest number ¢ such that any graph G of
order n admits an H-decomposition with at most ¢ parts. Pikhurko and
Sousa conjectured that ¢(n, H) = ex(n, H) for x(H) > 3 and all sufficiently
large n. Their conjecture has been verified by Ozkahya and Person for all
edge-critical graphs H. In this article, we consider the gem graphs gem, and
gemy. The graph gem, consists of the path P, with four vertices a, b, ¢, d and
edges ab, bc, cd plus a universal vertex u adjacent to a, b, ¢, d, and the graph
gemy is similarly defined with the path Ps on five vertices. We determine
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the Turdn functions ex(n, gem,) and ex(n,gem;), and verify the conjecture
of Pikhurko and Sousa when H is the graph gem, and gems;.
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