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Abstract In 1998 a conjecture was suggested for the conference of Graph theory, combinatorics, and applications at
Kalamazooin USA as follows: let G be a 3-connected K, ;-free graph of order n, if | N(x) U N(y)|=(2n—6)/3 for
each pair of nonadjacent vertices x,y, then G is Hamiltonian. In this note we obtain the further result; let G be a 3-

connected K ;-free grah of order n, if |N(x) UN(y)|=(2r—6)/3 for each pair of nonadjacent vertices x,y with 1<

IN(x) N N(y) |<<a—1, then G is Hamiltonian.

Keywords K ;-free graphs, Neighborhood unions, Generalizing neighborhood unions, Hamiltonian

AXHRNE G=(V, D) Y RBE RN LR . CEH.
EF S o Z2E G WMIE. i2u BEGH—K,G .G
REGHPANTEREAE S ut FERAEG HELAE
1A No1t ) ={vEV(G) : wv€ E(G)}, Wid Na (V(G)
= evica Na (W), @ Giﬁj%] m B‘JE Cn %ﬂ—'\'j] e N L RARN PN S I
NG ={zit1 * . € Ngo ()}, Nom (u) ={xi-1 * x: € Non
()}, N& () =Né& () U NG, (w), 4B#3F NC=min{| N
WUWN@ | 2 u,v€E(R),uv @ E(G)}, ™ LA NC =
min{ |[NG) U(N@) | : u,v€ (G),uv@ E(G) B 1<<|IN(x)N
(N(y) [<<a— 1}, Kys-free FHEHRATLINE, ERESFE
K, AR FEE, &2XHKCS BER3[1].

E45 R AMIEZRRTFZREE RIFHEEMNEHEER
RHRETN, WhEHEIREFAEX4IERNE KRBT
R 5 BT R R (S R R R — KPR &R hoey-
comb BB ATHEBEAEXIREZNR - KBHEW Ar-
rangement %,

KRR BAEFEEESBEANEENS. §—H
TERIS 8RR EF B, W& 75 ] BER A AE R L ik
M. BOR, A SUER ML B BRF A [T R R — KRB
. A3CHEH M Ronald J. Gould #2781k F S —%K
MEEE. &30, BITEEWR TNE. EHEAEER
BRSO E &M, HEE G0 &Rl mrkee, X 5 |
WA fr B Z IR ARRS .

1988 4E£E 3 M 9 Kalamazoo B M “EANRER 44
BHENABERKRSI” b, #E Memphis X% K Ralph
Faudree %48 i FHEEA™

1991 4E Ronald J. Gould ZE 3 [2]h H KT HrFs48
{LRF3E.

WD 3 EE n==3 B Ko -free B G AR
WA 2y BE IN@ UNG) [2=2r—6)/3, 0| G Rrga%
A .

245, AP HANER . CHHREHER. BER2H
THo, BATA X3 EAER R 2 FER.

EE I #3%E a3 W Kisfree Bl GRBEE R 2
BHEM S 2,y BH IN@DUNOD | =2n—6) /3, Wl G W E
LIl

EFER 1 <IN NN |[<e—1 HRBBHITH A
BB, &S A1k, B EA WAL A RE. 230, &A1
2EX[3],5|A I<IN@ NN [ <a— 1 BARHABHT
B AR, SR ES AR, Ao RATHER e i
BREMEHE 1 RZINEH 2,

EE2 HFIEE3H Kafree BGHFER 1 <IN
(D NN [<a— 1 WARBEPHERA 2.y HH (NN
(N | =(2n—6) /3,0 G R FEHE .

SHUEBE B, T Bl I T g H .

311 M2EEAHEG i C, NEGH—-IMEEK
B.Gs 3G—C, N—4X>xi,2; €ENc,, (G)) BA{xir1sxiv2»
w321 Y VNew (G = NP R 2 EV(G)  xiv1 € NZ,
(0, WA I Nz ) NIN@ [<a—1 BNz ) NN
(Ij+l)|<a—1o

PR (D ER 1IN DO NN@ | EFE I N0 N
(N(2) | Za. BB, C, REG W—MBKE,H x #xin

ORPERFEE ARB RSB RS 10501, BREX #HE, TERRNEEELME, HiEME%.

o 227 »


http://www.cqvip.com

GG, PEA/KPLACE 2 Mz £ G—Cm v A
%“.5\71’ mﬂﬁﬁ C ixix it Zivzx W Cy ‘&’%Eo %5’*"
EEESTHEHRIEAZRAME C & G WAL il «
Mz MARBRLEC, P BING () | Za. BC, BE
KB, SR NG (DU {2} B AEBEEET o«(FEW,
%IMUIJH S N;. (G, ﬁ Tit+1 T+ € E(&), mﬂ% C .
XX T T vt G B, FE, HC F G W
FRA 20, BV B e+ 1, ISR « FE. FTUUAIN
(i) NN |[<a—1,

% IN(ziv) N (N(z1) | =a, BB, B G, Z2EEK
B, 8%, Na+) NN DBEELEGC, 7 && G—C,
Epl‘f-?\ u€ N(xit1) ﬂ (N(z+1) ,Fl'hE P 3‘761 *_%Wﬁﬁﬁﬁ]
iz Ay HIABERRIBE, WA B C° : . Pxjxj 1 o xiv1 uxjs1 Ttz
e G, KO FE,B C & G BBTA R BT N(zieD ()
Nz )DHERLTE G B, B N(xir1) N N(zj+1) | = | Now
(xi+1) N Now (zj+1) 1= | Non (zi+1) N New (2110 |, X G £
BB, BT NG, (zie1) N NG (240 TS G T
4%%&%@%*&%%%%35‘&(%&“’% Tp—10 Tn—1 €
Non (zit1) N Noo (zj41) s i 2i—120-1 EEWG), ()X 11 €
{1i+2 s Ti+3 9 e Xj—1 } yTho1 € {Ij+2 s Ti+3 9% 9 Ti—1 }Bn‘,ia P y‘]
Gih—ZWsm A .z SRS WHE C .
IiPIjI;—1 LRI 41 L+ 0t Th—1 Te—1 Th—2 *** Lit1 TaLht1*** T H
Cm ‘&v%gvﬁ. o /3 Cn B‘Jmﬁ,‘ﬁ;(b)ﬁ Te—1 1 Th—1 € {Ij+2 ’
Zi+3 ,---,zi}ﬂa‘,KivﬁiA#J h>k+1vaﬁE Ccr :IiPI;'Ij*I
Ti+1 LpTLh+1 ' Th—1 Tk—1 Th—2 ** " Tj+1 ThTh+1 *** T ttcm ‘&,%E,
HC & C, WA D BIXEMNEAES L —HAL T ot
L ST 302 o« FE. FTRLIN(zie) N N(zje) [<a— 1o

FEFRIER : FRIER, BRiXA G ARMFEEE., id G
HEG HERKE.G 8 6G—C, B—43BE G R 3 &,
B MR 4130 0 255 1 € N (V(G)) H i1 » Tigz ***»
Zim1 s Zjr1 s Xjr2* s -1 1| New (VG =@, H C, AE G
B‘Jﬁi’:&ﬁﬁvﬁﬂ u€V(G), x:€ Non (w) ,Bl'J UTLi—1 s UTi+] 6?
EG), XHGEEINA, kL 21201 € E(G) (FW, & 21
21 € E(G), XEH uxi-1 uzin € E(G, W G B ENEF
&) RBA -1 241 mn €EEWG) . HE,

ﬁ'%(a) s Tit1 ﬁ] Ty Tj+2 9 Tk v@ﬁ-zﬁ]*ﬁ@lﬁ

JERH :% zi+ Fll xy *ﬁ%ﬂa P KRG, *“%Wﬁﬁ‘ﬁ*ﬂ T~
z; A BIAEAREI %, WA B 2.Px,Ziey Zive * Zjm1 Tyt Tjdz " T
BEC, KME, FE. & zn M 4 58, WAH B
I.'PI,'I,'HIj—l Zj—2 *** Ti+1 Xj+2 Tj+3 *** X % Hﬁ Cn ‘&B‘JE ’ %
J& . ATRMBBIR e,

Kol , BATH

ﬁ'%(b) s i+l H zis Titz s Te s Tisz ﬁJ**ﬁ%, Zer1 F i s
Zi+2 9 Xj ,z,+zi®$*ﬁé‘l§°

Hig BRATERITEMT

WR LG ARz fid@D<(n—7/3.

BB [N(zer) U N(2) [Z22n—6)/3, 88 [ N(zir1) [
(2n—6)/3—d@+ {z} | =+ 4) /3, KI5 B {zet1 s Tese s
T } [Pﬁ}ﬁ X ﬁ] zm*ﬁ%ﬂﬂ‘,ﬁlﬂ Tr—1 ﬁ] Tj+19 X ﬁquﬁ%
(BN, 2 - F 1i+1*ﬁ¢5vmlﬁa PR G H — 2% T I 1
Zj s Tk ﬁf“ﬂ]*ﬁ@ﬁﬂ‘]%, WA B 1P zezi-1 " L1 Tn-1 T2 ***
Tj+1 ThTh+1°* ) BHC. KHE, FE. E ey k. HHAR RS,
%{uﬁ%%‘)o ¥I{I;+1 y Lj+2 v"'slk—z}tpﬁ}ﬁ Zh ﬁ]lﬁ—l*g%‘

. 228 - '

.0 0 0 http://www.cqvip.com]

HTJ-’IA-H*H Zj+19X ﬁﬁﬁ*ﬁé‘ﬁo &IH—Z*H IH—IZ:*EQBH:I’IH-I*H
Z;+1»x BAHE, ATIA [N(z+) U N@ IS |VG) | =N
(r)\ @y T H = Hagr 2,20 K@ —T) /3, F .

MR 2.6 P AR 2 d(D)=(n—2)/3,

B, MR LRI Né (0 Bz zet2, V(G )
[P}iﬁ] Ti+1 ,z,-+1i’>JZ<*E€B,Fﬁu | N(zi+1 ) UN(I]+1) |<|V
()| —IN& (@) | — {xn s za42 , VGO Cn—7) /3, FJF .

R 3:.6—G, ME—Hz H»n—6)/3d(n)<(n—3)/

RSB IHSnE
FiER 3 1.G—G, H—-2HG {#|No. (V(G)) | 4.
lﬁzﬂﬂiilllﬁiﬂd"éha Tk vIquvI;.eNcm (V(Gl))v_E.{IH-l’
‘th—l}nNon
WVGN =0, B IN(@)) UN) [ =(2n—6)/3,H N
() |22 C@n—6)/3—d(x)+ | {z} | =n/3, RIBEHIN
(i) 12n/3, IN(zj+1 | =n/3, | NQxas) | =n/3, XK {;,
Zi1 sy Tnmt VAT s i ooy o R e HEAR Y L
N(Ik+1)\{1k—l s Tk y Th+2 } I/Z,Z?!vﬁik#){z.» s Ti+19°* 9 Tj—1 } EP
i Ik+1*g%ﬂgf§ﬁ<|N(IE-H)\{IE-I s Ty Ttz } | /24 ¥I{Ij ’
Tj+19*% s Tp—1 }*ﬁ‘ﬁ Xy *ﬂxm*ﬁ%ﬂa‘,ﬁlﬂ Ir+15ﬁ] Li+1 s Ti+1
ﬁﬁﬁ@ﬁ(éﬂﬂ’%{uﬁt& C. ‘&B‘JE’%E)‘, é’l{lkﬂ s Th+2 9
MR 1 } [Pﬁ}ﬁ Xy ﬁ] Ik+11ﬁ@5ﬂ‘j"lrﬂ ﬁ] Zi+1 ’1j+lﬂ$*g§“e
HEWS @O o4 MG PHANARBSAELR o, BF
LA ,J:TETEKJ Z+1 Fl z}—xﬁﬁﬁéE N(-:tn (I)[fJ s X zp+1 il Ik-HZ:*E
BET s zhve M xit1 Tj+1 WARME. id H={xis xiv15 =
ijl}v})kﬁﬁﬁ

IN(zi+1)) UN(z+) |<<|V(G) | — | N&w () | — | V(G |
- \ (N(Ik+1)\{1k 1) —Np(ze+1) | - | {Ih-+—2} ]<n—d(1)— |
{3 = (N ) | =D+ N | —3)/2—1K(2a— T/
3, ¥E.

FR 3. 2:G—G, WE—5X G B | No V(G | =

Tp+2°** s Li—1 sy Ti+1 s Lit+2 9 *** 9 Lj—1 s Lj+1 s Xj+2 9 **

%HT%Gl ﬁﬂ‘?*ﬁ@ﬁiﬁ,ﬁ u,v,mIJ|N(I,+1)UN(1,+1)|<
V@@= IN@UN@ | = H{u, 0} |K(@2n—7)/3 F &, B
GG, WB-AXHRTELTHE. HE.HG AR ufl
z; Wx; B xe A REIIAR w Flx; AHLE W IN(z+1)
UN@)DIKIVG) | — [N () | — V(G | — [{zi s xi1
Zivz | =n—d(wW—4, BdwW=n—5 /3, ELX|IN(+1)
UN@uD I<Cn—7/3, FfF. Ydw=xn—6)/38f,H |
N(zi+1) |ZNC— N | + H{a } [ Z(n+2)/3, G U
W1 AH N UNG) || VG | — I Nl \
{1 | —Hazjv sz 1 HKCn—7) /3, FE. BrlA
A

WE(c):zi i, FG *ﬁ,ﬁﬂ*ﬁ@ﬁo

HExFHE5R 3. 2, BERITRIT -

FiER 3.2. 1{V(G) [ =2

WS (QHEE WD TF,.BC, HEG MEKE, I 5
ﬁlw-sfﬂ Ii+1v1;’+1£9$*g'%3a

WA= n—5)/3 B, B x Ml xicr s 2ir1 > Tere B
A8, T o s Tatz s Zara I i s iy BIARHEER . AT I N (i)
UNGz+) [IV@G) | — I N& () | — VG | — [ {zpt2s

(FH#E 247 70


http://www.cqvip.com

B8 HEuER

B AT IR B K BV 7 SR O AR A B
HIR B REBOR BT 3 BUKEN A R A K ED LA
ANRT UL, 3 BE BB A SR B Sk, T L %F 87 4] JPEG JE
5 IEPCERAEA —EMIRPTRE ) AT - I

2 % x i

1  Van Schyndel R G, et al. A digital watermark, In; Proc. of ICIP
94,1994,2.86~89

2 Tirkel A.Randkin G, Vanschyndel R. Ho W, et al. Electronics
watermark. In; Proceedings DICTA 1993, December1993. 666 ~

-

£ 000 http://www.cqvip.com]

672

Bender W,Gruhl D, Morimto N. Techniques for data hiding. In.
Proceedings of the SPIE, Storage and Retrieval for Image and
Video Databases 111, Vol. 2420. San Jose, CA, Feb, 19951s&.T,
The Society for imaging Science and Technology and SPIE, The
International Society for optical Engineering , SPIE

Koch E,Zhao J. Towards robust and hidden image copyright la-
beling, In: IEEE workshop on Nonlinear Signal and Image Pro-
cessing. Neos Marouaras, Greece, June 1995, 123~ 132

Cox L. J, Killian J. Leighton F T.et al. Secure Spread Spectrum
Watermarking for multimedia, IEEE Trans. On Image Process-
ing.1997,6(12),:1673~1687

International Organization for Standardization. Information Tech-
nology-JPEG 2000 Image Coding System. 1SO/IEC 15444, July
2002

Kundur D, Hatainakos 1. A robust digital image watermarking
niethod using wavelet-based fusion. In; Proc. of 1CIP 97, 1997.1,
o414 ~547

Xia X G.Boncelet C G.Arce C R. Wavelet transform based water-
mark for digital images. OPTICS EXPRESS. 1998.3(12) 497~
1998

FhIEMRGR . Matlab6. x BMGUAL TR, (54 K% AR kL

(&% 2187

2  Freeman H. Computer processing of line-drawing images, Com-
puting Surveys, 1974, 6(1).:57~97

3 http://202.119. 109. 14/jpkc/jiaoan/Chinese/ kjsjjg. htm

4 Zahn C T, Roskies R Z. Fourier Descriptors for Plane Closed

Curves. IEEE Trans on Computers. 1972,21(3).:269~281

Rauber T W. Two-dimension Shape Description; [ Tech Rep].

Gruninova-RT-10-94. Universidade Nova de Lisboa.

Portugal, 1994

6 Rui Y, She A C, Huang T S. A Modified Fourier Descriptor for
Shape Matching in MARS. In: Chang S K. ed. Image Databases
and Multimedia Search , Series on Software Engineering and
Knowledge Engineering, World Scientific Publishing House in Sin-
gapore, 1998,8:165~180

7 Mokhtarian F. Abbasi S, Kittler J. Robust and Efficient Shape
Indexing through Curvature Scale Space. In: Proc. British Ma-
chine Vision Conference, 1996, 53~62

w

Lisboa.

10

11

12

13

Zibreira C, Pereira F. A study of similarity measures for a turn-
ing angles-based shapc descriptor. In; Proe. Conf. on Telecom-
munications - ConfTele, Figueira da Foz-Portugal. April 2001
Kim W Y, Kim Y S. A region-based shape descriptor using
Zernike nioments,  Signal PProcessing;
2000, 16(1-2):95~102

Kim H K, Kim J D. Region-based shape descriptor invariant to
rotation, scale and translation, Signal Processing: Image Com-
munication, 2000, 16(1-2), 87~93

Hu M K. Visual pattern recognition by moment invariants. IRE
Transactions on information theory, 1962, 1T-8.179~187

Image Communication.

Khotanzad A, Hong Y H. Invariant Image Recognition by Zerni-
ke Moments. IEEE Trans on Pattern Analysis and Machine Intel-
ligence. 1990, 12(5):489~497

Chang S-F. Sikon T. Puri A. Overview of MPEG-7 standard,
1IEEE Trans Circuits and System for Video Technology, 2001, 11
(6):688~695

(8% 228 3O
Le+3 sIk}lg(Zn—ﬂ/:ﬂvi”Eo

M) =(n—6)/3 8, |IN(z- )| =2n—6)/3—|N
O+ Ha 1 =0 +2) /3, HG ING - DO UND [T VG)
- lN(fIH»I >\<Ik—1 [y } ‘n - ! <IvI,+1 s TLi+1 o Li+2 ? \<(2n*7)/
3L, FIE.

FiER 3.2 2.VGH={x}

B GE FETARERA (i—6)/3<d () =3<(n—
3)/3,4 12<d(0)<<15, W min{|j—il,tk—il,|i—k|}<4,
AR - <4, K —i <3, WSHFEKE,. FE.
Ml j—il =40, 2 BE R 1 s HAR, AT I N(OUN
(D) [ <<Waixj s s iy a1 $ 1 =0 C2n—7) /3, 7).

F e, SERUE BWUER .

2 &% X ®

1 Swamy M N S, Thulasiraman K. Bt . p# 58 %M. LA,
EEHE R, 1988

Gould R J. Updating the Hamiltonian problem-A survey[J]. J.
Graph Theory, 1991, 15(2); 121~157

A TL L A . A neighborhood condition for ertives at distance
two implying hamiltonicity[J]. Soochow Journal of Mathematics,
2006, 32(1):171~177

Chen Guantao, Jacobson M S, Kézdy A E, et al. Tough enough chordal
graphs are Hamiltonian[J]. Networks. 1998. 31(1); 29~38

I.ai Hongjian, Yang Xiaofan, Evans D J, et al. Generalized hon-
eyvcomb torus is Hamiltonian[J]. Inform. Process. l.ett. .2004,
92(1),31~37

HsuH C, Li T K, Hsu L. H, et al. Fault Hamiltonicity and
Fault Hamiltonian Connectivity of the Arrangement Graphs[]].
IEEE Trans. on Computers, 2004.53(1):39~53

# 2 3, Lai Hongjian, Shao Yehong., New sufficient condition for
hamiltonian graphs[J]. Applied Mathematies Letters, (2 5%,
WLZx £ W b 4 3L http://dx.  doi org/10. 1016/j. aml.
2005. 10. 024)

W, Gould R J. A new sufficient condition for hamiltonian
graphsJ]. Arkiv for matematik. 2006,42(2): 299~308

o 247 o


http://www.cqvip.com

