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Abstract

The k-restricted edge connectivity is an important index to measure the reliability of
networks. For a connected network G = (V, E), an edge set S C E is a k-restricted edge
cut if G — S is disconnected and every component of G — S has at least k vertices. The
k-restricted edge connectivity of G, denoted by M\, (G), is defined as the cardinality of
a minimum k-restricted edge cut. Let {,(G) = min{|[X,Y]| : | X| = k, G[X] is connected},
where Y = V\X. A connected network G is maximally k-restricted edge connected if
M (G) = £,(G). In this paper, some sufficient conditions are presented for networks to

be maximally 3-restricted edge connected.

Keywords

Interconnection Networks, Maximally 3 Restricted Edge Connected Graphs,
3 Restricted Edge Connectivity, Girth

PR K 3BR &R B R FE 70 5% 1

kK &
T BB, e

LG Bk, RO PR M B ) 4 SR AR (D). B R, 2019, 8(3): 381-388.
DOI: 10.12677/aam.2019.83043


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.83043
http://www.hanspub.org
https://doi.org/10.12677/aam.2019.83043

K&

Email: zhanglei84052501@163.com

Wk H . 20194F2H8H; A HB: 20194F2H21H; RATHM: 201942 )H 28 H

w2
KRB EREREEMEAEMNEZESY. G = (VE)R— 1M EBNLE. R—MA&%
&S C E B—1EIREAE], MRG - SHBNEBAXEL BN TR. RGHI T BERE2

R EIBHRLHLENERACGHLRTIAZERE, I2RA\W(G). EXE(G) = min{[X,Y]):
1X| =k, GIX]E®E, Y =V(@)\X}. HRMECRMALRENDERS, MEN(G) = &(G). A
T ML R R ASRFDEFEBRI—LETE 5 Ko

K H# 7]

BEME, WRASRENLEBE, REGDERE, EK

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|5

A 2 B8 ) B AT TG 1) T B e AR SO T R e S AR S S 0L 1), ®G =
(V(G),BE(G))&—NMEEE. e = wkG—%14, WKuGotHA. ®SAGH B —NibsE, Xt
TEHEE — Bu, HAN@)EBREGH H5uM B SHES, Hdu)RREGT S5u HHARH RH %
He BEURV (G —N e 48, DIUNT RS, DG WA fU3S U A A K&
RIBEEFTH T BFCAG U S BT E, 12 AGU)s XK, HHRGUPAGHSHE FE. &
HTPEIGV(G\URENG — U ERMNGHMEU F T s L& 5U A T s AH I ) 32 i 45 2]
7K. IGHM—%&HER — M RIETFIW = vervieqvy - - epvg, E FIIAE B 1R T
s, HEXN1 <i <k, e =wv_1v, HHvg, 01,09, 01, v AMIE FRWIE Moy B, B —
SR, BRI, Hug = v, MIFKW ARG R WHHILRE AW R, K kA HE () PRy k-
% (Bk-18). GHIHKg(Q)2TeGH & 5 B 1. = EGH Tl vl &8 1, WaAloz 8 1 EE
BHd(u, v) G I (u, v)-BE K. Vi, Vo2 V(G)WAET T4, Vi, Vo Z [AIBE B LAd(Vh, Va) =
min{d(u,v) : u € Vi, v € Vo}o FRILA(VL, V) = kI SNV, Vokk-FR B W R, R AT
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W EFEV], VIRV C V], Vo C Vy, fif3d(V], Vi) = ke XMGHRIHNESTS FEXSY,
X, YRARGH — i SUEX 5 — i SEEY F T A LA &S, XV (G)MAEEF5E, GHI
HEIRBBENX, YINEG) K5, HAby =V(G)\X.

Z AC BRI T W 28 P 40 DL BCA R, R TR (BP9 a5) ARRALERNL, FHIRAE
AERMLZ A E R EECR, UMb rgtEae nT Lol i Bt Re I S EoR T, N R G ET
BUE IR B AR, — NI B R RGN AT N, B S R P, (F R 1 0 R
W RR TS NG R R, 19964EFabregafFoilfE 3¢ [2] & H T KRR il i % @ &
(IR .

EX1.1 WGR—ANEEE, S CEG)RGH—N1A%E. WRG — S WA EES LB DHEN
T, IAFRSRGHI— A kIR H L%,

FRG A kPR il 120 0 o B 2530 B e D A BN G-, =R BT & B B0 A Gk R 1) 12
I, LRN(G). Mk = 28, I8 FRE PR B 2% BN R R, DN (G). MZTE H,
A FTH EIRBAEAER IR HLE]. 5 GAATERMRBIAR], WG - EEE. Tk, TR
Kk, kb BREDEBERE T ZOR, W 3-8 MHMKARSE R KE, M TEERG A
SIAE N (G)IER, GHTXT LI I 28 i) P FEVE bR AF [9-15], PR A AT B8 I G I K R 1) 120 i e B R
ATREH K. WARIX TN (G) I —A B 5 XHEREE, & X&(G) = min{[X, X|: |X| =k, G[X]%
W, X =V(G)\X}e HM(G) =&(G), WFRGRAKKRHLER.

20174F, FKEE [16]45H T By > 3RO IR fil ik %8 & ) 78 70 26 A

51HE2.1 [16] G2 — MKy > 3HIEEE. WA3(G) < &(G). HXTGHAERER3-FRE K
REXNX,Y, (EG[X UYHH#A — 2L, W GREMRRRR H2 EE 1.

AR 25 AR K 3R 1) 32 P 5 R AN 4- B B AR K R B AT 1R 5K 2R

2. EERLFIL

FEUEMI ARSI B BER |, E 5B — i E I B i
SIHE2.1 [17]BGRN-EBE. WA3(G) < &(G)-

B132.2 [18)2 G — M EN(G) < 6(G) HIN-FEBE FLLX, YRGH A A\-Hl. G H
TEAE— kWY e T 1 H i 2

Y. INwnvH)|< Y IN@NY]

vEX\V (H) vEX\V (H)

W G AR K K PR Al 13 T ) o

AL E g > 5IHR S PR 12 % 1 & 1 78 7 A
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2.1 WG Ky > 5SA-EEE. XTGP AERRI3-EE IR XS, T, fEG[SU
T A G N3HIEE 7250, WG R 3 PR 1% 58 .

SRR HRAE D 321, A(Q) < &5(Q)e TEBEGA A% BRI 10 HE 3 .M \g (@) <
£4(G). VX, YIRGHN-El. 25X = 38R|Y| = 3, WHE(G) < |[X,Y]| = \(G)s FE. #|X| >
LHY] > 4. BX C X,Y: C YRGX,Y]HED — F DR A X, = X\X.,Y) =
Y\Yis

#rE Xo # 0HY, # 0.
B#X, = 0, WX, = X, BIRHERMu € XANw) NY] > 1. BFX] > 4flg > 5, Kk
PEGIX R A7 AE— AN 3W T T H 6 A2

S INwNVH)|SIX\VH)|< > INwNY]

wE€X\V (H) we€X\V (H)

51 H#2.251, GRARCARIMRFILEBEL, &,
[FEEATA3Y, # 0o W5 1R B 58 e

H T d(Xo,Yy) > 3, BUILGHAFE—3-BE B K FEEXTS, T, 15X, C SHY, CT. WM&
W, EG[S U T]HRAAEN NSHER S P, B TGHEKg > 5, MPN—%2-, ICNP = uow,
B4 FAEER e V(G)\V(P)H

IN(u) NV (P)] < 1. (1)

X, Y EISTRRE, FHHRE|V(P)NX| > |V(P)NY|HIE-.
BH1 |[V(P)NX| =3

EBEHIX, € S BIAP = wowZG[S U T HIEE D, A+ Xo\V(P)FEE—rz, Al
H
IN(z) N V(P)| = 0=[N(z) Y[

g5, RITE
Z IN(z) NV (P)] < [X\V(P)| < Z IN(x) NY].

zeX\V(P) zeX\V(P)
HH 512250, GRMKIMWHIERL, /5.
B2 |[V(P)NX| =2

BN P = wows2G[S U T B 3, FTPAA (X U Yo)\V(P)HAE R — Rz, #H|N(x)N
V(P)| =0, M, XSFEREKY € V(P), EN@W)\V(P)C X, UYi.

1BR2.1 [{u,w} N X| = 1.
it € X, w e Y. WAVP)NX| =2, fillv € X. HE5HBH, v X1 HTGH
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FlKg > 5, FIH(N(u) UN@)N X HE S SN(w) N YR AR, HANw) N N@w) =0,
N(u)NN(w) =0, N(v)NN(w) =0, #&

&(G) < d(u) +d(v) + d(w) —
= [N(u) N (X1 UYD)\{v}] + [N(v) N (X3 UY)\{w, w}| + [N(w) N (X1 UY)\{v}]
< > [N(z) NYi| 4+ [N(u) N Y| + > [N (z) NYi| + |(N(v) N Y1) \{w}]
ze(N(u)NX1)\{v} z€(N(v)NX1)\{u}

+ D IN@) N X+ (N (w) N X))\ {}

z€N(w)NY7

< A3(G) < &(G),

X &
122 {u,w} N X| =2

RAV(P)NX| =2, Fillve Y. B, u,we X BAGHIEKg > 5, FTLAN(u) NN (w)N
=0 H(N(u)UNw))NX;HH 85N @) N Y, R SRHESE. Fit,

&(G) < d(u) +d(v) 4 d(w) —
= |N(u) N (X1 UY)\{v} + [N () N (X7 UY)\{u, w}| + [N (w) N (X7 UY)\{v}
< D IN@AYIHIN@ YD)\l + DY IN@) N X |+ [(N(0) N X))\, w)]
zEN (u)NX, z€N(v)NY:

+ ) IN@) Y]+ (N (w) nY)\{v}|

z€EN(w)NX1

< M(G) < &(G),
T O

BGR—MA-IEHE, S = [X,Y|RGH—MXs-El. %X, C X,Y, CYRE[X,Y|H&Eb—
KUK M. 2Xo = X\X1.Yy = Y\Yi. WRGHAFAE —M-BEE R K EXNS, T, ff
X, C SHY, C T, #1532 g,

EIE2.2 WGR MKy > 4afN-ElE, S = [X, Y RGH—MAs-%l. HGHFE—A4-FE
%Wﬁ AENS, T, i3 X, C SHY, C T, HAEG[S U T A NSHIEBE D2, WG R K3
il 1203 38 1

MERR H EVE. B 2150, \3(G) < &(G). RBEGA &2 MR R3HR il i 2@ 1. M3 (G) <
&(G). #|X| = 33|Y| = 3, WHLG) < |[X, Y]] = M(G), FJE. #(X| > 4H[Y| > 4
WPRG[S UT|HH N3HEE S . HTHKg > 4, FPH—FK28, iIdAP = uwow.

HEEFX, € SHY, C T. FAPAGIS UTIHMER Y, il FAEZENz € (XoU
Yo)\V(P)#AH|N(z) N V(P)| = 0. i, X THEEN € V(P), ANW)\V(P) C X; UY;. R
WX YRR, FHFHEV(P)NX| > |V(P)NY K.
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1 |V(P)NX|=3.

EAGHIEKg > 4, PrAN TAERz € (X, UY)\V(P)H|N(2) NV (P)| < 1. EBEXTEE
fiu' € V(P), AN@)\V(P)C X, UY. RHBAITH

> IN@NV(P)= Y IN@nV(P)|<IX\V(P)< > [N(@)nY].

z€X\V(P) z€X1\V(P) z€X\V(P)
M 51HE2.2H1, GRAKIRFIEEN, T &,

B2 |V(P)NX|=2.

BHBRAL Hu,wy N X| = 18 {u,w} N X| = 2

BR2.1 [{u,w} N X| = 1.

PR, v e Xo AWitku € X, w € Y. KNS, THA-FEEHASEXT, BtV (P) C SEV(P) C
T. MRV (P) C S, MAdV(P),T) > 4o Wd({w},Yy) > 4. XFHAGY|EBEBMEHKg > 4,
i AEGY | AFAE — 2k2-B6 P = ww w3V (P) C YVie B TFd({w},Yy) > 4, FX FAEE
Mz € YoMA|N(z) N V(P)] = 0. B hg >4, FrUAHERERu € VI\V(P)A|IN(w) NV (P)| < 1.
PR

Y INwnV(@P) < > INwnX|.

ueY\V (Py) ueY\V(Py)
M 5132.2401, GRAKIRFILEEN, T &,
WRV(P) C T, Bad(V(P),S) > 4. #d({u},Xo) > 4. FRNG[XEBMEKg > 4, Frbh

EGIX|TAFAE—K2- P, = 2uw0ffRV(P) C Xi. LM, X THEEMN2 € Xo#H|N(z) N
V(Py)| =0, K Ag >4, FrUSHMERERu € X)\V(P) A |N(u) NV (P)| < 1. Kk

Y INwNV(R) < ) INw)NYl.
wEX\V (Py) wEX\V (Py)
51 EE2.2001, GIEMKIPRHILEEK, )&,
1ER2.2 [{u,w} N X| =2
W, v e Yo BAGKIEKg > 4, FTUAN(u) N N(w) = 0 H(N(u) U N(w)) N X515
5N (@) N Y, FRSAAEAE BT ARERr € (XoUY)\V(P)EE|N(2)NV(P)| =0. K,
&(G) < d(u) +d(v) + d(w) — 4
= [N(u) N (X1 UY)\{v}] + [N (v) N (X1 U YD) \{w, w}] + [N (w) N (X1 UY1)\{v}]
< Y IN@OY+ (N YO\ + Y IN@) N X |+ (N (o) N X))\ {u, w}|

z€N (u)NXq zE€N (v)NY7

+ Y IN@) Y]+ (N (w) nY)\{v}

zeN (w)NX,

< A3(G) < &(6),

T o O
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