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Abstract

In a network, traditional connectivity is an important measure since it can

correctly reflect the fault tolerance of network systems with few processors. However,

it always underestimates the resilience of large networks. There is a discrepancy

because the occurrence of events which would disrupt a large network after a few

processor or link failures is highly unlikely. Thus the disruption envisaged occurs in

a worst case scenario. To overcome this shortcoming, Harary introduced the concept

of conditional connectivity

Let G be a connected undirected graph, and P be a graph-theoretic property,

Harary defined the conditional connectivity κ(G;P) as the minimum cardinality of a

set of vertices, if any, whose deletion disconnects G and every remaining component

has property P.

Let g be a non-negative integer, and Pg be the property of having at least g ver-

tices. Fàbrega and Fiol defined the g-extra (edge) connectivity κg(G) (resp. λg(G))

of G as κ(G;Pg) (resp. λ(G;Pg)). In this paper we call g-extra (edge) connectivity

the m-restricted (edge) connectivity. For the g-restricted edge-connectivity, we need

the more detail definition as follows. An edge set F is an g-restricted edge-cut of a

connected graph G if G−F is disconnected and each component of G−F contains at

least g vertices. Let ξg(G) = min{|ω(U)| : |U | = g and G[U ] is connected}, where

ω(U) is the set of edges with exactly one end vertex in U and G[U ] is the subgraph

of G induced by U . A graph G is optimal-λg if λg(G) = ξg(G). In particular, we

use max-λ for optimal-λ1. An optimal-λg graph is called super g-restricted edge-

connected, or simply super-λg, if every minimum edge cut isolates one component

G[U ] with |U | = g. In particular, we use super-λ for super-λ1

Let g be a non-negative integer, Pg be the property of having at last g neighbors

for any vertex, Latfi called this κ(G;Pg) (resp. λ(G;Pg)) the Rg-(edge) connectivity,

written κg(G) (resp. λg(G)). That is, the Rg-(edge) connectivity of G is the mini-

mum cardinality of a set of (edges) vertices of G, if any, whose deletion disconnects

G, and every remaining component has minimum degree at least h. In this paper

we call Rg-(edge) connectivity the degree-g restricted (edge) connectivity.
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Similarly, if the property P is that at least two components contain cycles,

then λ(G;P) is called cyclic edge-connectivity of G, denoted by λc(G). An edge

set F is an cyclic edge-cut of a connected graph G if G − F is disconnected and

at least two components of G − F contain cycles. We call a graph G super cyclic

edge-connected if every minimum cyclic edge-cut isloates an shorest cycle of G.

The structure of the thesis is organized as follows.

In Chapter 1, we introduce the background, terminology and notations, the

main results of this thesis. In Chapter 2, we charcterize the super 2-restricted

and 3-restricted edge-connectivity of vertex transitive graphs and minimal Cayley

graphs. In Chapter 3, we consider the edge-connectivity, super edge-connectivity,

restricted edge-connectivity of double-orbit graphs with two orbits of same size. In

Chapter 4, we study the cyclic edge-connectivity of double-orbit graphs. In Chapter

5, minimum restricted k-edge-connected graphs will be considered. In Chapter 6, the

degree 2-restricted connectivity of two kinds of well-known networks are determined.

In Chapter 7, we give some remarks for the future reseachs in this topic.

Key Words: Vertex transitive graphs, Double-orbit graphs, Cayley graphs, Fault

tolerance, Conditional connectivity

厦
门
大
学
博
硕
士
论
文
摘
要
库



/ # i' !!Z�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix	Z�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiiV�� �}
§1.1 fo1	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

§1.2 ~3^�ziy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

§1.3 3X"~�v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13Vg� \EYQQ> 2- e�|> 3- e�7�Mv
§2.1 �{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

§2.2 < 2- �5�JNZCWNz�i Cayley N�} . . . . . . . . . . . . . . . 27

§2.3 < 3- �5�JNZCWN�} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33V7� AuMQQ7�Mv|l�e�7�Mv
§3.1 �{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

§3.2 ?sKNN5�Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

§3.3 ?sKNN<5�Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

§3.4 ?sKNNk��5�Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49VD� \EYQ|AuMQQ17�Mv
§4.1 �{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

§4.2 ZCWNN/5�Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

§4.3 ��?sKN/5�Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .63

§4.3 R�?sKN/5�Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .69

§4.4 ?sKNN</5�Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .72V_� �ke�7�MQ
厦
门
大
学
博
硕
士
论
文
摘
要
库



ii |*����/S�r$u
§5.1 �{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

§5.2 m^5`NN5= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

§5.3 �i�5�JN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83V�� ��T%Qbe��Mv
§6.1 �. (n, k)- pNN`��Js . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .88

§6.2 
 2-tree 8�N Cayley NN`��Js . . . . . . . . . . . . . . . . . . . . . . 94V+� 4ZhqW\H�V:�Zb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103(3�Æ#Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109� n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

厦
门
大
学
博
硕
士
论
文
摘
要
库



/ # iii

Contents

Abstract (in Chinese) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

Abstract (in English) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .x ii

Chapter I Introduction

§1.1 Basic definition and notations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

§1.2 The background of the topics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

§1.3 Main � results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Chapter II Super 2-restricted and 3-restricted

edge-connectivity of vertex transitive graphs

§2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

§2.2 Super 2-restricted vertex transitive graphs and minimal

Cayley graphs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

§2.3 Super 3-restricted vertex transitive graphs . . . . . . . . . . . . . . . . . . . . . . . . 32

Chapter III On the edge-connectivity of double-orbit

graphs with two orbits of same size

§3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

§3.2 Edge-connectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

§3.2 Super edge-connectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

§3.2 Restricted edge-connectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

厦
门
大
学
博
硕
士
论
文
摘
要
库



iv |*����/S�r$u
Chapter IV On the cyclic edge-connectivity and

super cyclic edge-connectivity of vertex transitive

and double-orbit graphs

§4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

§4.2 Cyclic edge-connectivity of vertex transitive graphs . . . . . . . . . . . . . . 59

§4.3 Cyclic edge-connectivity of regular double-orbit graphs . . . . . . . . . . 63

§4.3 Cyclic edge-connectivity of double-orbit graphs with two orbits of

same size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

§4.4 Super cyclic edge-connectivity of double-orbit graphs . . . . . . . . . . . .72

Chapter V Minimum restricted edge-connected graphs

§5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

§5.2 On the size of graphs with given edge-degree . . . . . . . . . . . . . . . . . . . . . 78

§5.3 Minimum restricted edge-connected graphs . . . . . . . . . . . . . . . . . . . . . . . .83

Chapter VI Degree restricted connectivity of two kinds

of networks

§5.1 Degree restricted connectivity of (n, k)-star graphs . . . . . . . . . . . . . . . 88

§5.2 Degree restricted connectivity of Cayley graphs generated by

2-tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

Chapter VII Future reseach of the topics mentioned

厦
门
大
学
博
硕
士
论
文
摘
要
库



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.

厦
门
大
学
博
硕
士
论
文
摘
要
库

http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

