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Abstract

Suppose G =(V,E) is a net graph with vertex set /' and edge set E. In a

net topological graph G, each path of the vertex-disjoint paths can be viewed as a
relatively independent pipeline. It is inevitable for a net to have some faults in
operation, which makes fault tolerance an important index in measuring the quality of
net topological structures. Therefore, it is of great significance to study the
vertex-disjoint paths on the net and the fault tolerance. The #-dimension hypercube

Q, and the n -dimension augmented cube AQ, are common net topological

structures which are in possession of many good qualities. This paper mainly studies

the vertex-disjoint path and fault tolerance of the »-dimension hypercube O, and
the n-dimension augmented cube 4Q, . The major results are as follows.
1) Suppose F is an edge fault set of the » (n>=2) dimension augmented

cube 40, , u,v,x,y arethe 4 random vertexes of 40, , and if the radix of the edge
fault set |F | <2n—4, there will be two paths / and P, connecting u and v, x
and y respectively in AQ —F , which result in V(B)I V(P)=¢ ,
VIP)YV(P)=V(AQ,) . Furthermore, the radix of the edge fault set
|F| =2n—-4(n=2) isthe best upper bound.

2) Suppose x,,X,,X;,V,,V,,y; are the 6 random vertexes of the n (n=3)
dimension  augmented cube AQ, , when n>3 or n=3 with
min{d(x,,y,),d(x,,y,),d(x;,y;)} =1 (d(x,y) is the distance between vertex x
and y) ,there will be three disjoint paths P, P, and P, in AQ,, which lead to
VIP)YV(P)YV(P)=V(AQ,). Here P, connects x, and y,, P, connects x,
and y,, P, connects x; and y,.

3) Suppose u,v,x,y are 4 different vertexes of the n (n>2)dimension
hypercube @, , the distance d(x,y)between x and y and the distance d(u,v)
between u and v are both odd numbers, and if the odd numbers /, 2d,, (u,v),
l,2d, (x,y), and [, +1, =2" =2, then there will be two disjoint paths /, and P,

in Q,, whichleadto V(B)I V(P)=¢, and I[(F)=I, I[(P)=[,. Here P links



u and v, P, links x and y, and /(P) (i=1L2) is the length of the path P.

Except for the following cases:

W7, =5, I, =1 with d, (u,v)=d, (x,y)=1,d, (u,y)=d, (v,x)=3;

(1) [, =1,=3 with d, (u,v)=d, (x,u)=d, (v,y)=1, d, (x,y)=3.

Key words: hypercube; augmented hypercube; vertex-disjoint path; edge fault

tolerance.
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