Advances in Applied Mathematics N A28t g, 2016, 5(2), 282-290 Hans X
Published Online May 2016 in Hans. http://www.hanspub.org/journal/aam
http://dx.doi.org/10.12677/aam.2016.52036

The 1-Good-Neighbor Connectivity and
Diagnosability of Crossed Cubes

Xiaolei Ma?, Shiying Wang!2*, Zhenhua Wang!

!School of Mathematics and Information Science, Henan Normal University, Xinxiang Henan

’Henan Engineering Laboratory for Big Data Statistical Analysis and Optimal Control, Henan Normal University,
Xinxiang Henan

Email: 954631457 @qq.com, "wangshiying@htu.edu.cn, zhwang@htu.cn

Received: May 4th, 2016; accepted: May 23rd, 2016; published: May 26th, 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Connectivity and diagnosability are important parameters in measuring the fault diagnosis of
multiprocessor systems. In 2012, Peng et al. proposed a new measure for fault diagnosis of the
system, which is called g-good-neighbor diagnosability that restrains every fault-free node con-
taining at least g fault-free neighbors. The n-dimensional crossed cube is an important variant of
the hypercube. In this paper, we prove that the 1-good-neighbor connectivity of crossed cube is
2n - 2 for n 2 4, and the 1-good-neighbor diagnosability of crossed cube is 2n — 1 under the PMC
model for n 2 4 and the MM* model for n = 5.
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Figure 1. The 4-dimensional crossed cube CQ,

[E 1. 4 XX CQ,
(2 W n Z2EH, u ,=v ,;

. | n-1
@) H0<i< LTJ I s UpiaUsi = ViV o

3.CQn Y 1 FF4REEBE

513 3.1: XLk CQu AT B AN T A £ 2 A H A A FL4R A
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FUEW |F|>2n-2. HRIEBHEN . Bi%|F|<2n-3. By F 2 1 446#1, el CQ, - F WA ML A H
A& B CQ, Wi m L A AR A n—14EF ¥ CQY, FICQr, » M CQY, FICQ;, AT CQ, .
F=FNV(CQY,), R=FNV(CQ,)M|R|<|R|, MF=RURHBRNFR=0. FA|R|<|F|, FLl
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01, CQ,[V(CQl - F)UV (B) /R, &N (B,)|>2MiEtabeE(B;). KtECQY,—F, FHFfE A,
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TAHABE @ F1 b W54 th T2 CQP L, 5 CQL, IAINAZ SUA R CQu It — A5 EILAL, T LL Ry 2 2. 1T n >4,
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2" =N (CQ,)| =|R|+|R|-|RNF|<|R|+|F|<2n-1+2n-1=4n-2. Hn=4K, EERAEXTFE.
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Figure 2. A distinguishable pair (F;, F,) under the PMC model
& 2. £ PMC BRI TNRIX 53 %3 (Fy, Fy)
IRV (CQ,)\ (R UF,) 5 RAF, ZIAIEA DM Fy 2 1 AF &R 4E, i1 6(CQ, -F UF,)>1
Mo (CQ,[F\R]) =1, FH, # F\F, 23, §(CQ,[F\F,])=1. Fik, FNF 2 1485 rFindk.
MRV (CQ)\(RUFR,) 5 RAR, ZIAlEAL, FrLhCQ, -F —F, A&, HFNF, /2 CQ, i 1 4F4BH.
WR¥EEH 3.6, W#F|FRNF|>2n-2. R4E5IH 4.2, WHE|F,\F|[>2. K,
|F,|=|F \R|+|FNF,|22+2n-2=2n. X5|F|<2n-1H7FE.
BT CL B PR S AR AP I, W CQy 2 1 4F4R (2n-1) -H 2. T2, (CQ,)=2n-1.

5553 43 15| B 4.4, WIAFLLR EH.
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LR =2n-2F1|F,|=2n. Hi5|2E 33, Wf§5(CQ,-F)21M5(CQ,—-F,)=1. ik, Fy, Foft CQ, i
P 1 AR H R <2n, |Fl<2n. BN FRAR,=A, V(CQ)\(RUF,)=V(CQ)\F, H A 5
V(CQ)\F, ZIAIEA L, FibL Fy, Fp Al EEE 5.1 F¥I(1)~(3). Blt, CQu AR 1 iF48% M 2n nl sl
. #t (CQ,)<2n-1.

SIE 5.3: L XOLJitk CQ £ MM* AL R[] 1 4F4Ri2W1/% t, (CQ, ) > 2n-1(n>5) .

TEB: MR 1 AF ARSI EE e S0, TREEM] CQy A2 1 4748 (2n—1) -H 12T . [iiEik. M4 €2 5.1,
REV (CQ, ) TAFEM AR M TR A= £ 2n -1 4R F, F, ANl 2 2 21 5.1 1 (1)~(3). Ak—F&
P, BRI F\F =D . 7 BL RGBT T 18

&% 1: V(CQ,)=FRUF,.

WEBA RIS B 4.4 (TS 1.

&% 2: V(CQ,)=FUF,.

= 1: CQ, —F —F &AM,

SOEZ. B#%CQ, -F —F, 20H ML A we FEA Fy2&—A 1 P88 HsEsE, Frbl &/ 75— 8
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Figure 3. A distinguishable pair (F;, F,) under the
MM* model
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fFweE(CQ,). BWRCQ [V(CQ,)\(RUR,)] L%, H=CQ [V(CQ,)-F-F-W].
B, HFR\R=@ B, MERMH wew , F7E (n-2) MEAERNFR T BT |R|<2n-1, #

> (w) <Ww|(n-2)= T o ()<[RNEIn<(R|-Dn<(n-2)n=20"-2n . 15
weW RN

n>5, FrLAW|<2n+4. ﬁiﬁv(H):@, A

=V (cQ,) =|R|+|F|-|F. NF|+W|<2(2n-1)-(n-2)+2n+4=5n+4 . 2 n>5Hf,
EXFE Bl V(H)=@ . BN F B ANBEER 5.1 (D) HV (H) FER— & AE H HASZAIL
RO JTELV (H) 5 RAF, ZIAFEAEARE B, FNF, 2 CQ, M %I H §(CQ, -(F.NF,))=1, M FNF,
& CQu A LUFAREI AR EEE 3.6, [F NF)|>=2n-2. FA|F |<2n-1,|F,|<2n-1HF\F, M F,\F,
#AE2, FTBL|R\F|=|F\F|=1. T2, BE\F={v} M F\F ={v,} . #X TIEEHweW i 2
wv, Wy, € E(CQ,) - IRHE 512 3.1, vi 5 v, EXH WAL ILM A Bk, CQ, -F - F, EXH WAL

% CQ, — F, — F, T&H — ML v, My, w, € E(CQ,) Fl Ngg (V)\{v,,V,} € RNF, . BACQ A
=, FT NG, (w)\V} € RNF, 0 Neg (W)WY € FENF s [Neg, (VIV} N[ Neg, (W)\{v} =2
F [ Neg, (Vv } [N Neg, (v)\{v} [ =@ o REESIFE 3L, vi 5 v BEHHAAIALL, FLh
[Ncon (Vl)\{V}Jﬂ[ oo, (V2)\{v }]<1 P,
[Fo ]2 [Neg, (VMW vo }|+[Neg, (w) VVH+|Neg, () \{V}|-1=(n=2)+(n-1)+(n-1)-1=3n-5. T&,
|F,|=|F, \F|+|F,NF,|21+3n-5=3n-4>2n- 1(n>5 ). X5|F,|<2n-17FE,

B8 CQ, — F, — R, TG AL 21 v A1V W vy, W, vy, vy, € E(CQ, ) s Nego (V)\ Wi,V } € FNF,
AN (VIV} € FENF, o BN CQuAEE =/, FITEA Neg (v)\{v,V'} < R NF, N
Neo, (V2)\{V.V'} € FNF, o XFCAER M R ZE LA A QLB AL FTEA NG (VMV} Neg (V)V} s
Neg, (Vo) \{V,V'} Al NGy (Vo) \{v,v'} FER I NMESTE R NF, hEBCE AL, Bk
|FlﬂF2|2|Nch(v)\{vl,v2}|+|NCQn(v’) (v, v, | |Nch(v vv| |NCQn )\{v,v'}|=4(n—2)=4n—8 T
2, |R|=|FR\F|+|RNF|21+4n-8=4n-7>2n-1(n>5), X5|F,|<2n-17/.

HR\F =0, IR cF,. B~ F & 1H0HMELE, FrblCQ,-F,=CQ,-F - F, WH A,

Hfﬁm l‘L[EE)%'_L'Hﬁ
HueV(CQI\(RUF,). RIEWE 1, utECQ,—F—F, MESE AL, FH Fy B RiLE

# 5.1, MRAEEH 5.1(1), FrLlxTEE —XMHMBHI A u,weV (CQ)\(RUFR,), AFFE Ve RAF, flifF

N
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Figure 4. CQ, is not 1-good-neighbor 7-diagnosable
[E] 4. CQ, A& 1 174D 7-AIiLHIHY

uwe E(CQ,) Mwv e E(CQ,) - Lk, ufE FAF, A48 si. o1 u BEENE, V(CQ,)\(FUF,)5 RAF,
B . A Fy A LIFARORAE HL R\ R 2 @, T 5(CQ, [F,\R]) = 1 MR4E 5 #L 4.5, |F,\F|> 2.
PR Pl R 2 1 4B HV (CQ, )\(RUF,) 5 FAF, Z[HAL, FILLFENF &2 CQ—4 1
IFARE . RIEERL 3.6, |FNF|>2n-2, H, |F,|=|F\R|+|RNF,|22+2n-2=2n. X5|F,|<2n-1
FE. T, CQuE—A LU (2n-1) -2, #it (CQ,)=2n-1.

4475 #1 5.2 15| HE 5.3 WG LA R

SEH 5.4: ZNLTTHk CQu fE MMM 1 4 2R ¢ (CQ,) = 2n-1(n>5)

TG TFEH 2 n= 41, CQu7E MM*EAL A 1 4F48 7-n[12 Wi, %
F, ={0000,0010,1101,0110,0101,1001,1010} A F, = {0001,1100,1110,0110,0101,1001,1010} . & % Wi F,
A F AN 2 R H 5.1 H(1)~(3) (el 4), FTEA CQq 7E MM* AL N AVE 1 4f 48 7-n] 2 I HY .
6. LRIA

Y BE NS W 5 A ELIBR I 208 25 ) B LA AR, ARSI AL 1A AL 5 AR 1) 1 4 AR S 5
P (CQ,)=2n-2(n>4)F 1 #F4RLWIE 1, (CQ,) =2n-1. ‘BRZ XL EMLGLWEZ MMif:, Bk

RGRENS W 2 MRS o BEAh, ASCRER] T MM* AT CQ A2 1 44K 7-HI 2 Wi, X
N Ja it — BRI A AL TT R 2% () g BF SRIETEFE . 2 LA K2 W A SR At 1 B IR 5L A

EHEUmHE

oK B 28 BL 5L 4 93 Bh 1 H (61370001), #E Fi e 4 s 4 (18 5 25) B2 By It H (20111401110005) -
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