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The primary purpose of this project to study the 

edge fault-tolerant designs for some 

interconnection network.  To improve the 

function of computer network or communication 

network, we must consider the fault-tolerance.  

In most research involving interconnection 

networks, we usually use a graph to represent 

the architecture of an interconnection network.  

Faults may occur in nodes and/or edges of an 

interconnection network.  The node fault 

corresponds to processors failure whereas edge 

fault corresponds to link failure.  Hence 

designing node fault problem is to designing a 

fault-tolerant interconnection network by adding 

more processors and links so that we can 

reconfigure the original network if some 

processor failures occurs.  There are a lot of 

study on node fault-tolerant designs.  Hence 

we know how to design a node fault-tolerant for 

most of the famous network.  Yet, there is 

another direction on edge fault-tolerant designs.  

We also have some result for edge fault-tolerant 

designs.  

 

In this project, we study the fault tolerant 

design for token rings. We have four result of 

this project. 

 

1.  Optimal 1-hamiltonian graphs:  We present a 

family of 3-regular,   planar, and hamiltonian 

graphs.  Any graph in this family remains 

hamiltonian if any node or edge is deleted.  

Moreover, the diameter of any graph in this 

family is O(�P) where p is the number of 

nodes.  This result is published in 

Information Processing Letters.  65 (1998) 

157-161 

 

2.  Fault tolerant token ring embedding in double 

loop networks:  A double loop network 

G(n;s1,s2) is a digraph with n nodes {0,1,...,n-1} 

and 2n links of the form i�i+s1 (mod n) and i

� i+s2 (mod n).  A double loop network 

G(n;s1,s2) is LFT if there is a hamitonian cycle 

in every G(n;s1,s2)-e where e is any link in the 

network.  Similarly, a double loop network 

G(n;s1,s2) is NFT if there is a hamiltonian cycle 

in every G(n;s1,s2)-v where v is a node in the 

network.  In this paper, we present necessary 

and sufficient conditions for LFT and NFT 

double loop networks, respectively.  This 

result is accepted by Information Processing 

Letters. 

 

3.  Optimal k-fault-tolerant networks for token 

Rings:  Our research in designing optimal 

fault-tolerant topologies was concentrated on the 

case of a combination of processor failures and 

link failures for token rings.  By “k faults” we 

mean k-component faults in any combination of 

processor faults and link faults.  Designing an 

optimal k-fault-tolerant network for token rings 

is equivalent to constructing an optimal 

k-hamiltonian graph, where k is a positive 

integer and corresponds to the number of faults.  

A graph G is k-hamiltonian if G-F is 

hamiltonian for any sets F⊂V∪E with |F| ≤ k.  

An n-node k- hamiltonian graph is optimal if it 

contains the least number of edges among all 

n-node k-hamiltonian graph graphs.  We 

construct optimal k-hamiltonian graphs with k 

= 2 and 3, which are optimal k-fault-tolerant 

networks with respect to token rings.  This 



result is accepted by Journal of Information 

Science and Engineering. 

 

4.  Faithful 1-edge fault tolerant Graphs:  We 

present a construction method of the 1-EFT 

graph for the cartesian product of several graphs.  

Applying this construction scheme, we can 

obtain optimal 1-edge fault-tolerant graphs with 

respect to n-dimensional tori C(m1,m2,...,mn), 

where mi ≥ 4 are even integers for all 1 ≤ i ≤ n.  

This result is published in Information 

Processing Letters.  61 (1997) 173-181 
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