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d(G = Di(G < D(0Q < < Dk-1(G) £ D(Q).
G k d (G G X Y, k
(x,y) . :
d(G = di(Q = d(Q < < d-1(Q = &(0Q).
Krishnanoorthy  Kri shnamurthy!?! ,
Hsu, Lyuut®  Aandrin, Li* .
[3’5]. H H
k G, D (G , G u, v F c
vio\{uy . lFl<k u v G-F Dx. .G k
(u,v) dk. | Bl < k, k (u,v)
F . Dy < dk, 2
, d¢ Dk , ) ,
d(=22 2 , Handrin  Lil*, d=2 ,d
< D2+1; d=3 ,sz (d- l)(Dz- 1)
. do < (d+l)(D2-_%d-l)+J}; d=2 , o3
Sﬂ'ﬁ){(Dz- 1)(D3-_12-D2- 1) +1,3D3- 5, D3+]}, d=2 d =Dy +1
:dy = 3 4 dz
1
G 2 ,u v G m+1 mz=1, G
(u,v) P1 P>
€(P) <€ (P) Sm@{m[Dz- ‘Jz‘m- ‘%J +1, D;.
P= uxq Xuw (u,v) , 1<m<d-1<D,-1. @
G- X (U,V) , 1<i<m ﬁ(Qi) < Daj. H= P Ql Qm.
x V(H\Luv. x=x, Q G-x (uv) ; x V(Q) xSV(P,
P H-x (u,v H u v 2 . Menger )
H (u,v)
P!Qli L] Qm L] (ulv)
rrﬁ){m-'-l!D = D2 ) Pley me l m22'
P,Q1, , QOnm <'12‘m(m+1). m > 3. P, Q1,
, Om 3 . H u v 2 ,
4 3 . 4 (
D, - 4 H (u,v) ,
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3D, - 8. f(m) =m(D2-'12‘m-‘g')+1 [3.D, - 1] ,
3D,-8=f(3) <f(m) = m[Dz- ‘Jz‘m- ‘%] + 1.
P!Ql! me Z_le-m(m-'-l)x H
V(H) £ (m+2) + m(Dy- 1) - 'Jz‘m(m+1) - m[Dz- —'sz- —5 £ 2.
P P, H (u,v) m+1<e(P) <€(Py). ,
1 3

S(Pl) SS(Pz) SV(H) -m-1<m D2- 2m- 2 + 1.

m=1 m=2 |, . )

m=1 ,G (u,v) P1 P € (P) <€ (Py) < D». Cn
(n=4 2 u v, G (u,v) Py P>
€(P) =2, <€(P) =n-2=D;. m=2 ,G (u,v) P
P2 €(P) <€ (P) <2D;- 4 Cons1 = UX1XeVY1  VYn-1 Y2n-3u(n 2 3).
G Con+1 3 X1Yn-1, X2¥Yn-1  YnYn-2 : G 2 ,
u v 3, P = uxixy (u,v) . D, = D2(G =n+1. Q
= U2n-3 Yn-1V Q2 = UXiYn-1 V1V G-x1 G- x (u,v) . €(Q)
=€(Q) =D2=n+1, Q1 Q Yn-1. PL= P, P2 = (Q1- X

(Qz-Xz), €E(P) =€(P) =3,€(Py) =2n-2=2D5 - 4.

ma{(d- 1) (D, - =

d-1 +1, D2+§.

1 d=2 2 d < >
G d 2 . d=1, G
d = 2, u Y, G ) G
ma>{(d—1)(D2-'Jz‘d-l)+1, D2+% (u,v) . P= uxs Xmv
(u,v)
m=0, u v G .. Q G- w (u,v) , Q-u G-u
, €(Q) < Dy + 1.
m=1, G (u,v) PL P2
€ (P) SS(PZ)Sn'\a){m[Dg-']z‘m-‘:ﬂ+l,D;. (1)
l1<m<d- 1 f(m):m(Dz-‘JZ‘m-‘g)+1 [1,d- 1]
_ 1
[} f(d'l)—(d'l)(DZ' Zd_1)+1- ) (1)1
1 D, +1 . , Ch(n = 3).
d=2 , 1 szfT‘G){DZ‘l,DZ"' = D, + 1. d >3 L <

rrﬁ){(d'l)(Dz-_JZ-d-l)+l,D2+§<(d-l)(D2-l). , 1
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Handrin  Lil"
2 G 2 2 , Oh=Dy+1 d=3 d=
4, d2 )
( ) d, = Dy + 1. D, 2Dy =d =2, d, = 3.
, G u v d . , G (u,v)
do. P= uxy Xmv (u,v) . G 2, m <
m=1, , G (u,v) PP P €(P) <€ (Py)
rna>{D2-1 D; , Do+1=dy <€ (P) < Dy, . ,m=0, uw
E(G. Q=u; yv G- w (u,v) , do=n+1. d=5, n=
4, v v G 3, G 3, . 3< dp <4
( ) u,v,z V(G u v G-z D,, P G- z
(u,v) . €(P) = Ds. G 2, y V(G uy,ywv V(G.
y = z, Q = uz. P Q G (u,v) , €(Q) <g(P).
v G , , D, =€ (P) < dy,- 1, d, = Dy + 1.
, d=2 |, 1 d £ Dy + 1. ,dy = Dy + 1.
3 2 3
dgsn‘@{(Dz— D (Ds- 3D;- 1) +1,3Ds- 5, D3+§.
G 2 3 . G u v, G 3
m{(oz- D (Ds- 2Dz~ 1) +1,3Ds- 5, D3+§
(u,v) :
1 w<€EOQ. d(G =2, z V(0 w, v E(Q. P-=
uxy Xov G- z (u,v) , €(P) = m+1< Dy, m=1. G- z
(u,v) PL P
€ (P) <€ (P) Sm{m(nz[(e- D - Tm- 521] +1, Do(G- z)}. @)
D2(G- 2) < D3(G) = Ds, (2
£ (P) <t (P) < mD3-'12‘m-‘3J+1,D%. 3)
g(m) = m(Ds- Fm-2), g(m  [1,D-1] . 9(Do- D = (D
D5~ 30-D. @ A P G-z 2
WB){(Dz-l)(Ds-JZ-Dz-l)*'l, D% (u,v)
2 w E(G). G- w 2
ma>{3D3-5 D3+§ (u,v) . P=uxy Xw G- w (u,v) . d( Q)
1< m<3, €(P) = m+1< Dy +1. , G- w

(u,v) PL P
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S(Pl)SE(PZ)Sma{m[Dz(G- uv)-‘]z‘m-‘:ﬂ+1, Dy(G - uv)}. (4)

D(G- w) < D3 +1, (4)
S(Pl)SS(F’z)SWG{m[Da-'JZ‘m-'JZ‘J+1,D3+§. (5)
, m=1 By € (P SS(PZ)SIT@{Ds,D3+§:D3+1.
m=2 ,Dz3=2D,=2m+1-=3, (5)
£ (P) <& (P) <ma{ 2Ds- 2,05+ 1 = 2D; - 2 < 3Ds - 5.
m=3 ,D3=2D,=2m+1=4, (5
€(P) <€(P) < TTB>{3D3- 5,D3+§ = 3D3 - 5.
, P1 P> G- uw 2 rT‘B){3D3'5,D3+]}:3D3-5
(u,v)
3 Ds +1 . , Whiaa(n 2 4).
[1] , [M]. : tiond Journa of Mini and Microcomputers, 1994 ,
,1998. 16 (1) : 3542.
[2] Krishnamoorthy M S, Krishnamurthy B. Fault di- [4] Llandrin E, Li H. Mengerian properties, hamil-
ameter of interconnection networks[J]. Gomputers tonicity, and dawfree grgphs[J]. Networks,
and Mathematics with Applications, 1987 , 13 (5/ 1994, 24 (2) : 177-183.
6) : 577-582. [56] Liaw SC, Chang GJ. Cenerdized diameters and
[3] HsuD F,Lyuwu YD. A grgphtheoreticd sudy of Rabin numbers of networks[J]. J o Gombin. Op
trangmisson delay and faut tolerance[J]. Interna timization , 1999, 2(3) : 371-384.

On Fault- Tderant Diameter and Wide Diameter o Graphs

XU Jun-Ming, XIE Xin

( Department  Mathematics, USTC, Hefd, Anhui 230026)

Abgract : Fault-tolerant diameter D, and wide diameter dy are two inportant parameters for measuring
reliability and dficiency of interconnection networks. It iswel known that faulttolerant diameter Dy
does ot exceed wide diameter di for any k-oonnected grgph. This pgper sows d <

ma{(dl- 1) (D - ‘Jz‘dl- 1) +1, D2+1} ,andfor d; = 2. Al®, a suficient and necessary

oondition isgvenfor d, = D, +1: do = 30or d; = 4and two vertices whose wide distance between

them reaches d, mugt be adjacent to each other.
Key words: Gonnectivity ; diameter ; fault-tolerant diameter ; wide diameter ; networks
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