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The embedding of fault-free hamiltonian cycles in faulty recursive

circulant graphs
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Recent advance in integrated circuit

technology make it possible to construct very large

interconnection  networks.  Therefore,  many

interconnection network topologies have been

proposed and investigated in the literature. A

recursive circulant network RC(c,d,k) have been
proposed by Park and Chwa in 1997. RC(c,d,k) has a
hamiltonian cycle unless Cdk < 2. RC(c,d,k) is
node symmetric and thus regular. The family of
recursive circulant network has a lot of nice
properties so that it is used for interconnection
networks.

In this proposal, we concern that RC(c,d,k)-F
remains hamiltonian if
| F |< deg(RC(c,d,k))—2 . Moreover, we will
prove that for any two vertices u and v in RC(c,d,k)-F,

there exists a hamiltonian path in RC(c,d,k)-F joining

uandvif | F|<deg(RC(c,d,k))-3.

A k-regular graph G is hamiltonian decomposable if
its edge-set can be partitioned into k/2 hamiltonian
cycles when k is even or (k-1)/2 hamiltonian cycles
and a perfect matching when k is odd. In this
proposal, we concern that every recursive circulant
graph is hamiltonian decomposable. The result was
publication in C.H.Tsai, Y.C.Chen, Jimmy J.M.Tan and
L.HHsu (1999),
Recursive Circulant Graphs," Proceedings of 3rd World

““Hamiltonian Decompositions of
Multiconference on  Systemics, Cybemetics, and
[nformatics and  5th International Conféerence on
[nformation Systems Analysis and Syathesis, Vol.5,
pp.446-449.

The token ring topology is required in token
passing approach in distributed operating systems.
Fault tolerance is also required in the design of
distributed systems. In this proposal, we concern

some construction schemes to construct

interconnection  networks  with some  good

fault-tolerant  properties, namely fault-tolerant

Hamiltonicity —and  fault-tolerant  Hamiltonian
connectivity. The result was publication in Y-Chuang
Chen, Lih-Hsing Hsu, and

Jimmy J. M. Tan (2001), “Construction Schemes of

Chang-Hsiung Tsali,

Fault-Tolerant Hamiltonian Graphs™, Proceedings of

the World Multiconference, Cybernetics and

Informatics, Communicaion Systems and Internet:

Part 1, Vol.5, pp.183-187.
Keywords: Interconnection Network,
Recursive circulant network, Hamiltonian
graph, Fault-tolerant
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The ring structure is important for distributed
computing. It allows communication with loss cost
because the number of edges of the ring is low, is
free of branching, and is often used in local area
networks, for example, Token Ring[ ]. Hence it is
useful to construct a hamiltonian cycle or ring
structure in the network.

The faulty network is practically meaningful because
node faults and link faults may happen when a
network
hamiltonian if G remains hamiltonian after removing

is used. A graph is called k-node
at most k nodes. Similarly, a graph G is called
k-edges hamiltonian if G remains hamiltonian after
removing at most k edges. The k-nodes and k-edges
hamiltonicity is proposed by Hsieh, Chen, and Ho [3],
measures the performance of the hamiltonian
faulty

property in the networks.

k <deg(G)-2

Obviously,
where



deg(G) = min{deg(v) |veV (G)}

related works have appeared in literature, for

Many

example [3,4,5].
In this proposal, a more general parameter will be
considered. A graph G is k-hamiltonian if G-F

remains hamiltonian for every
FcV(G)UE(G) | F <k . Obviously,
k < deg(G) _2. We will research that recursive

circulant graphs are k-hamiltonian graphs with

k < deg(RC(c,d,k)) -2

vertices u and v in RC(c,dk)-F, there exists a

and that for any two

hamiltonian path joining u and v if
F cV(RC(c,d,k)){J E(RC(c.d.K) i

| F |<deg(RC(c,d,k))-2

A k-regular graph G is hamiltonian decomposable if
its edge-set can be partitioned into k/2 hamiltonian
cycles when k is even or (k-1)/2 hamiltonian cycles
In this
proposal, we will prove that every recursive circulant

and a perfect matching when k is odd.

graphs is hamiltonian decomposable.

The fault-tolerant Hamiltonicity and the fault-tolerant
Hamiltonian connectivity are essential parameters of
an interconnection network. In this propose, we
propose a family of k-regular, (k-2)-Hamiltonian, and
(k-3)-Hamiltonian connected graphs. These graphs
are maximally fault-tolerant, and we call them super

fault-tolerant Hamiltonian graphs.

One of the contributions of this proposal is the
following. We propose a construction scheme to
construct, with flexibility, many k-regular super
fault-tolerant Hamiltonian graphs for k > 6. As for
small values of k, k <5, there are some examples in
literature, such as Twisted-cubes, Crossed-cubes,

Madbius cubes, and recursive circulant graphs, etc.

There are many popular interconnection networks
which are k-regular graphs. Some of them, e.g.,

Twisted-cubes, Crossed-cubes, Mdbius cubes, and

recursive circulant graphs, can be recursively
constructed using our construction schemes. And
therefore, they are in fact a subclass of our proposed
family of graphs. Then, we know that they are super
fault-tolerant Hamiltonian as long as the case is true
for initial cases k < 5. For small values of k, k <5, we
may use a computer program to check if it is
(k-2)-Hamiltonian and (k-3)-Hamiltonian connected.
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