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ABSTRACT. Our purpose is to propose a new viewpoint
for graph factors, apart from the traditional degree
conditions. A spanning subgraph F is called a path-
factor if each component of F is a path of order at
least two. In particular, a path-factor F is called a
(PZ,P3)—factor if each component of F is either P, oOr
P3. n
such that every component of F is a path P_ of order n.
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factors and their applications for the "triominos

A P -factor F, for some fixed n > 2, is a factor

Several

tiling problem" are presented and also some graph decom-
position problems related to these factors are dis-

cussed.



2 Path Factors of a Graph

1. INTRODUCTION

We deal with only finite, simple graphs, which have
neither multiple edges nor loops. All notation and
definitions not given here can be found in Harary [13].
Let Gl’
has a (Gl'GZ"'
and each component of H is isomorphic to one of the

G2""’Gn be nontrival graphs. A graph G
.,Gn)~subgraph H if H is a subgraph of G

Gi (i =1,2,...,n). 1In particular, such a spanning sub-
graph of G is called a (Gl,Gz,...,Gn)-factor of G.
A factor F is called a path-factor (or a cycle-

factor) if every component of F is a path (or a cvcle).
From this point of view, ordinary l-factors (or 2-fac-
tors) are just the same as P2-factors (or cycle-factors).
Those factors defined in this manner are called compo-

nent factors of a graph. Several component-factors

concerning path or cycle are listed in the followings.

A List of Component-Factors related to Paths, Cycles or

Stars

1. P2-factor; l-factor, see Tutte [1l6].

2. P3—factor

3. In general, Pi-factor for some fixed i > 2.

4. (P2,P3)—factor; (1,2)-factor, see Akiyama, Avis and

Era [3] or Akiyama [1,2].

5. (P,,C |n 2 3)-factor, see Tutte [17], Hajnal [12]
and Berge [9, Theorem 3.1].

6. (PyrCon+1
blank [101].
(P2,C3)—factor

In > 1)-factor, see Cornuejols and Pully-

cycle-factor; 2-factor, see Belck [7].

star-factor, see Amahashi and Kano [6].



. (P2,P3) - Factors 3

2. (P2,P )-FACTORS

3
A spanning subgraph F of G is called a (1,2)-factor if
each vertex of F has degree 1 or 2 in F. A criterion
for a graph to have a (1,2)-factor was discovered by
Akiyama, Avis and Era [3]. The following three state-
ments are equivalent.

(a) G has a (1,2)-factor

(b) G has a path-factor

(c) G has a (P2,P3)-factor

Hence, the criterion for (a) is the same as for (b)

or (c):

Theorem A. A graph G has a (P,,P,)-factor if and only
if o
i(G-8) < 2|s]
for every subset S < V(G), where i(G-S) denotes the
number of isolated vertices of G- S.
This theorem has some interesting corollaries as

follows.

Corollary Al. Let G be a graph with maximum degree A
and minimum degree 6. If A/S§ < 2, then G has a (P2,P3)—

factor.

Proof. Let S be a subset of V(G). Then the inequality
i(G - 8)+ 6<4+|s| holds, and thus i(G-S) < 2|S| since
A/S <2000

The next corollary follows at once from the pre-

vious result since A = § for regular graphs.
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tices of G- S. Then the neighborhood N(G- S) of I(G- S)
is contained in S and the subgraph H induced by N(G- S)
of G forms a planar graph without end vertices, since

G is maximal planar.
For any component C of H, we denote by r(C) the

number of regions,of C. Then applying the Euler Poly-

hedron Formula, we obtain
r(C) < 2|lv(c)| - 4 < 2]v(c)].
Hence we have the following inequalities:

i(G-8) = |1(G-8)| < ] r(c)
" CcH

<) 2lv©] g 2lve]| ¢ 2]s].
C
Consequently, G has a (P2,P3)—factor by Theorem A. [

We introduce a family of graphs called triangle
graphs. Let 1 be a plane with rectangular coordinates
and L be a set of lines on m given by:

L={y=n or y=%/3 x+2n In € z}.

An infinite graph I is obtained by taking the set of






















































