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Abstract
Among all
proposed in the literature, the hypercube Q,
is one of the most popular topology and is
used in many multi-processor computers.
There are many variations of the hypercube
proposed in literature which are all derived
by changing some connections of hypercube
Q, according to specific rules such as twisted
cube, crossed cube, mobius cube and super
cube. Recently, many topological properties
of these variation cubes are studied
[1,2,4,5,13,24,37,39].  All these results
indicate that the performances of these
variations are better than that of Q.

interconnection networks

In this proposal, we consider the
fault-tolerant hamiltonicity, H«(G), which is
defined as that G-F remains hamiltonian for
Fl V(GE E(G) with [F/=k and k is
maximum. Obvioudly,
H,.(G) Emin{H (G),H (G} EA(G)- 2
We dso consider the “fault-tolerant
hamiltonian connectivity”. A graph G is
hamiltonian connected if there exists a
hamiltonian path joining any two vertices of
G. The fault-tolerant  hamiltonian
connectivity is defined to be the maximum
integer k such that G-F remains hamiltonian
connected for every FI1 V(G)E E(G)
with /F/=k if G is hamiltonian connected,
and undefined if otherwise.  Obvioudly,
H%(G)£d(G)- 3. A graph G is called
k-fault-tolerant hamiltonian (k-fault-tolerant
hamiltonian connected respectively) or
simply it khamiltonian (k-hamiltonian
connected respectively) if it remains
hamiltonian (hamiltonian connected
respectively), after removing a most k

vertices and/or edges

[16,23,25,26,27,28,29,33,34,35,38,40].

We have proved that ndimensional
twisted cube [21,22], crossed cube
[17,18,19,20], mobius cube [16], super cube
[30,31,32], and recursive circulant graph [36]
are (n2)-fault-tolerant hamiltonian and
(n-3)-fault-tolerant hamiltonian connected. In

this proposal, we investigate some
construction schemes to construct kregular
interconnection networks with
(k-2)-fault-tolerant hamiltonicity and

(k-3)-fault-tolerant hamiltonian connectivity.
Keywords cycle,
hamiltonian connected,
fault-tolerant, hypercube,
twisted cube, crossed cube,
network,

hamiltonian

i nterconnection
token ring.
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Network topology is acrucial factor for
interconnection networks since it determines
the performance of a network. Many
interconnection network topology have been
proposed in literature for connecting
hundreds of processing elements. The
hypercube is the most popular one and there
are many variations of hypercube proposed in
literature [1,2,4,5,13,17,25,27], such as
twisted cube, crossed cube, Mobius cube and
super cube.

Since node faults and link faults may
happen when a network is used, it is
practically meaningful to consider faulty
networks.  The vertex  fault-tolerant
hamiltonicity and the edge fault-tolerant
hamiltonicity, proposed by Hsieh, Chen, and



Ho [7], measures the performance of the
hamiltonian property in the faulty networks.
The vertex fault-tolerant hamiltonicity, H{(G),
is defined to be the maximum integer k such
thaa G-F remains hamiltonian for
every FI V(G) with |[Fl = k if G is
Hamiltonian, and undefined if otherwise.
Obvioudly, H,(G)Ed(G)- 2  where
d(G) = min{deg(V) |vl V(G)} . Similarly,
the edge fault-tolerant hamiltonicity, H_(G),
is defined to be the maximum integer k such
thaa G-F remains hamiltonian  for
every FI E(G) with |F| = k if G is
hamiltonian, and undefined if otherwise.
Again, it is obvious that H (G) £d(G) - 2.
Many related works have appeared in
literature, for example[7, 8, 9, 11, 12] .

In this proposal, we consider a more
general  parameter. The  fault-tolerant
hamiltonicity, H4G), is defined to be the
maximum integer k such that G-F remains
hamiltonian for every FI1 V(G)E E(G)
with [F/ = k if G is hamiltonian, and
undefined if  otherwise.  Obviously,
H,.(G) Emin{H (G),H, (G} EA(G)- 2
For technical reason, we also introduce the
tolerant hamiltonian
connectivity”. A graph G is hamiltonian
connected if there exists a hamiltonian path
The
fault-tolerant hamiltonian connectivity, is
defined to be the maximum integer k such
that G-F remains hamiltonian connected for
every FI V(G)E E(G) with [F/|<kif Gis
hamiltonian connected, and undefined if
otherwise. Obviously, H*(G)£d(G)- 3. A
graph Gis called k-fault-tolerant hamiltonian
(kfault-tolerant  hamiltonian  connected

term “fault-

joining any two vertices of G.

respectively) or simply it Akhamiltonian
(k-hamiltonian connected respectively) if it
remains hamiltonian (hamiltonian connected
respectively), after removing a most k
vertices and/or edges.

We have proposed some construction
schemes to construct with flexibility
infinitely many k-hamiltonian and
k-hamiltonian connected graphs. Additionally,
there are many popular interconnection
networks which are k-hamiltonian and
k-hamiltonian connected. Some of them, e.g.,
twisted cube, crossed cube, Maobius cube, and
recursive circulant graph, can be constructed
using our construction schemes. And
therefore, they arein fact a subclass of our
proposed family of graphs.
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