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Abstract

A directed graph is Hamiltonian if it contains a directed Hamiltonian cycle. A
directed graph G = (V| F) is k-arc-fault-tolerant Hamiltonian if for every ' C F
with |F| < k, G—F is Hamiltonian. A directed graph G = (V, E) is k-fault-tolerant
Hamiltonian if for every F' C (EU V) with |F| < k, G — F is Hamiltonian. In this
paper, we will propose some construction schemes for fault-tolerant Hamiltonian
directed graphs.

Let G = (V, E) be a directed r-regular graph and v € V' be an arbitrary vertex.
Let X = {x1, 29, -+, 2.} be the set of vertices adjacent to v and Y = {y1,vy2, -,y }
be the set of vertices adjacent from v. The arc set F' C E is the set of faulty arcs
with |F| = f for f < r — 1. The directed graph G is joinable if for every vertex
v € V there exists a subset X, C X with |X,| = r — f, for every vertex z; € X,
there exist r — f vertices y;,,...,y;,_, of Y such that every pair of arcs (x;,v) and
(v,y;,) can be passing through by some Hamiltonian cycle in G—F for 1 <i <r—f.
Thus, a r-regular joinable digraph is (r — 1)-arc-fault-tolerance Hamiltonian. Let
G = (V,E) and H = (U, A) be two directed r-regular graph and v € V,u € U
be arbitrary vertices. Let X = {zy,2s,...,2,} and W = {wy, ws,...,w,.} be the
sets of vertices adjacent to v and wu, respectively. Let Y = {y1,v2,...,y,} and
Z ={z, 29, ..., 2} be the sets of vertices adjacent from v and u, respectively. The
vertex-join of G and H on the vertices on v and u is K = (T, D) such that the
vertex set T =V UU — {v,u} and the arc set D = EU AU {(z;, z), (w;, y;)| for
1 <i<r}—{{x;v), (v,y), (w,u), (u,z)| for 1 <7 <r}. In this paper, we will
show that the vertex-join of two r-regular joinable directed graphs is also r-regular
joinable. Thus, the vertex-join is the important construction scheme for arc-fault-
tolerance Hamiltonian digraphs. Furthermore, we will also show that the vertex-join
is the construction scheme for fault-tolerance Hamiltonian digraphs.
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