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On 2-factors with large cycles in a biparitite graph

GAO Yun-shu and LI Guo-jun
(School of Math. and System Sci., Shandong Univ., Jinan 250100, Shandong, China)

Abstract: Let G=(V,,V,;E) be a bipartite graph with |V, I = |V, | = n=(k+1)s+1, s and k are two integers with s >
3 and k=1. Define 5, ; as the minimum degree of nonadjacent vertices of G. It is proved that if o, , ( G) =2[(1- % Ynl+

2, then G contains a 2-factor with at least k& cycles, such that the length of every cycle is at least 2.
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AT SRR E R B SR E AR A R IE . 3 ¢ 2—PHATURE VG) Ml E(G)RE T
B weV(G)ME ¢ FUERTEH, BATH N(u, H)FRUELE H PRI u B REES . 12 d(u, H) =
INCx, H) 1 dCu, G)RIPATIAL w A2 G PR . XHMERER) SCV(6), it 6LSTh S R TKIHA 6 -
S=GLV(G) \ ST ¢ W— i v & 18 ¢ MPraTE IR, B 6 B—1 2- RN E 6 i—4
2- IEMAE BT AR S 3 2- I IR0 SO — AR A2k ¢ Fon—A8L W 1(C)FonE ¢ KIE,
IRED C TR RN E K ke AL RTIC N k- JE R AT T €° Fos K 6 mulel. 181 6 T EIEGFRN 2
A ACG HA L A P A G b B SRR B T, AR SO, AR B 37 (9 18 B AN AR SS9
. XETE G AT G, A G, RATRR TR AE G, 55— TUEAE Gy M. 4 T T
H, 1 kH 2R bk DAHESI R T’ H B 62 kH 2278 kH 2K G 7B 23 53 6 (6)F1 ACG) KRRl
G M/ NERBRIE . X =008 6= (Vi Vys E) 58 L& TR 7330 F B AR AR T 1 e/ N EERI -

6,,(G)=min{d(x,G)+d(y,G)1x€EV,,yEV,, xy¢ E(G)}.
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P 2 2 T T A A S A BB 2- TR TR B A S T R T 4
FEAY B s MERBWE =33 k=1 AN IERE, 6= (V,, Vs E)JE— "2, TS50 H

WRIV I =1Vl =n=sk. IR 0(6) = (1 —%)n—| + 1, G & —A2- T8 ks , i
KR EZERDHN 2s.

5 R D e T H.WamgL4J FREHL S (W RESRAE I HAUERD TR e B
IR BY U Mk s =4I H k=1 RANIERE, 6= (V,, Vs E)B—A 0K, KT S5 H

WV = 1V = nzsh+ L AR 0, (6) =2 (1)) +2, B 6 @8 h MREA 20 105 AHIZN

iER

FEASCR W e B B, RATE e H T s =3 WO, 45 b T3 — 0 Bl ¢ & k AMAEE RS 6- 1
W d/ NBE RN, RATUERH T F B 1,885 Lo 3 B M 3 1 O Ak, JRATUER] T e B 2

FE1 RE=2RFEER, 6= (V,, Vs E)EZAEL,FHIV, I =1V, = n=3k. WHRe, ,(6)=

o2 nT+2, 0 G ELf kMK 6 AT AL

EE2 Ws MEkEWEs=3IFH k=1 WD IEREL, 6= (V,, V,; E)&— 00 B, KT S 4k B i
RIVI= 1Vl =n=(h+ Ds+ L AR 0, (6)=2 (1= L) nT+2,00 6 H—4 2- B FAEE kA, 1
BENERKEDR 2s.

2 Ju/5lHE

TEARSCP AT SR EE R’ G J2— DI —or I, TS B H WL A Vi = 1V, = n=3, HiX r,s
¢ =N IERR. FRATH BT LA .

5[# 2.1 W C=a, b aba, 28 ¢ 1K 20 —RHHR > s, MR GLVIC) IAEE C i 2s<
1(C)<I(C), W a; b, & ECCOXEE—A i€ {1, ¢ fHP L, H b, = b,

iEBA IR b, € ECG) KR 2t -2/ €' =a,b,ay b ab;, a;r b, FFH 1(C)=2s,
G .

513 2.2 B> s EPAIEEE, ¢ RE G R —AKA 20 R, w & G- VIC) L. R
d(w,C)>(s+1)/2,0 ¢ aEHE—ANEC i 2s<1(C")<2t.

513 2.3 % PRI 6 B— W R, i « Fy HH €V, y €V, AR d(x, P) +
d(y,P)=n+1,ME ¢ 15— E C B vic)=v(P).

5138 2.4°%Y & ¢ 2K 6 AL PR G &, BB BN we Vv, FlvE V,, V(C)N
V(P)=0.3% I(C) =2¢, FA d(u,C)+d(v,C)=q+1,ME ¢ &R C fHifg v(c")=v(COOU
V(P).

3138 2.5 FEXHME—RIAMLEE vV, Ml o€V, #H d(u, G) + d(v, G)=n+1,ME G EH%
IR QR d(u, G) + d(v, G) =n +2, WE G &M% R .

513 2.6 W P=a,baybyasb; A G5, C RE G B—A 6 8, flifs P A C AN kST
B ARE e(P, C)=13. 4158 d(a,,C) >0FFH d(bs, C)>0,0MF ¢LV(PUC)]D2C°.

513 2.7 B P=a,byaybyasbya,b, & G IH—5EK, C JEE G —4> 6 18, flifS P C RART
i ABEL e (P, C) =17 WEE GLV(P-a,-b)UV(C)]D2C°, 8 GLV(P-a, -b,)UV(C)]D
2C°, 8 GLV(P-a,-b,)UV(C)]D2C°.

S 2.8 K P=a b abyasb; JEFE GH—5KEE, C=x,y, 0y, x: 737, J=E G BI—4~6 . BZE P A
CRMEMSIME GIVICUP)IAEEWATAM A 6 Bl WAL d(a,,C) + d(by,C)=5, N
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GLV(CUP) T4 & TUXEAMABI TS x,, y, | 075 x, €V, IFH. v, €V,,i=1,2,3,4.

IERR Rok—etE, % d(a,, C) =3 3 Hibyx,, by, | CE(G), 1T GLV(CU P) AU A BT AN
ST 6 B LB N(b,, )N N(by, C) =@, TH& b, x, 2 E(G). 53N arys s boxy | € ECG), FEARIK, FATA]
PER GLVI(P)UV(C)EEMANMEIMNL 6 8 ayysx5y2a,b,ay VA byxy y 5, byasb, WRA a, y, ¢
E(G)HH by, x, ¢ ECG),MHT a, by ¢ ECG), TRBMNKB T WXL FZERTN b2y, arys, boxy s
a byl M, AT AY B ayy, CEE(G)IFH b, x, ¢ ECG), T a,y,x7,a,b,a, Z=—14 6 [, NIt
GLV(w y325) UV(byayby) INIFE 6 B, T by a5 ¢ E(G), TIEFRATTARE] T DUXHH 2 BRI b, v,
by%yy byxy,a, byl .

5138 2.9 HBE C G KA 20 — LS 0> s, x My S C BRI R AR Y L
d(x,C)+d(y,C)=s+3, 0 ¢LV(C)BE—A CifF2s<1(C)<2t.

5138 2.10" R ¢, A1 C, 2 G MBI AR ST A RBI L 1(C)) =2r, 1(C,y) =20 iS5t = r. 1R
e(C,C)=2t(s -1+ 1,0 gLv(c, UC)TBEMANKEZRDR 2s MAHT M WE C,, ¢, 1
W)+ 1(C,) <2r+2t.

SIE 2.11% B P=xnx, B CHI—KE L €V, HPp=2r+d, d=08H 1.4
yEV(G) = V(P)J V, FHI—ADTE W d(y, P) +d(x,, P)=r+ 1,0 ¢ &—58& P 13 V(P ) =
viP)Uiyf.

513 2.12% ¥ =3 B—NIEBE, ¢l 6 KN 2s .4 x Ty B6 - VO HFHE xEV, F
yE VLIS . B d(x,C) + d(y, C)=2s = 1, B AFETE C PRIPIATI A w €V, Fl 0 € V, f#15
C-u+xWlERKN2s MWEIIHFHwy CE(G), C—v+y BEEN2s EHH € E(G).

3 T 1ML

FATEH ¢DkC®, BN, BT n=3k, 6 NREZEER, TR LMR 6 &— K6, Bixt FAT =
B xEV, Ml yEV,, N vy ¢ E(G), W G+ xyDEC’ , XEWER G % k-1 DHAHMA 6 B, FAIA
Wik $8 k- 1 DA 6 C, - C,_ 15

G- V(S 1(C)) IR BR T K. ()

A5k H = G[[:L:JIV(Ci)],Dz G-V(H), V(D)=21. B P=aa,a, N D PIEKEIFH e €V, BA
ST (€ 11k~ 11, 1(C) =6 T n=3(k-1)+ 1, 1=3. F/IEN D hF2EWM /R IEE IR
p=20. BN p<2t. % p=2r+38, 0 =08F 1. WAL —TE o€ (V,N V(D= V(P))). B (1)L S5 3
2.11, d(v,P) +d(a,,P)<r. 5515 d(v,D - V(P)) +d(a;,D-V(P))<t-r. 1 F ayve E(G), 1%
5

Ao, H) + d(ay 1) =20 20142 (ra1-r)=d4(h-1) + £ =4(k-D + 1.

FRREALHE CEH R d(v,C) + d(a,, C.) =5, MBI 2. 12 W] AL FFETE 2o € (V,NV(C)), i3
C'.=C —xo+v UEKN6MEIFH a, %€ E(G).H ¢, 0¥ ., FN11E52 D Pr—5H
P =x5a,"a,,
HWXE, TR p=2t.
THEMT 1 =3, AT LAERE P — & TP I V(P ) =6, Rk P = a,barbyas by 3 H. a, €

Vi. T GLV(D) A 6 Bl H D PAFfem ® /R @ik, MAESED d(a, D) +d(by, D) <. \Mi d

Car )+ by D=2 5042 1240k = D)+ 5 240k = 1) + 1 IERKRI] HPTEERA 6 1 A%
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j‘j Clo{iﬁ% d<a19cl) + d(wal)ZS’iE C = X1 Y1%2Y2%3Y3% %H xle Vl,K%éﬁﬁ‘ﬁ,iﬁ d<al,C1) =3
FH A byx,, by, CE(G), P =y, P x, T GLV(P UC)INEHAISIE 6 8, 51 H 2.6, e(P",
CH<12,Ht > d(x,C,UP") <26, 6%(]md(x,CIUP%)526+12=38,EEEJ'IIE2.8,15'@']:

*€V(PT)
2, H - V(cl))24F%nW+8—3824(4k+2) _38=16(k-2) +2.
LRI H V) TAAERA 6 1 LRI G, (18 S d(x, €)= 17, W31 2.7, s #
GLV(P —x, = b)UV(C,)]22C° B3 GLV(P -y, - a)UV(C,)]22C  Hi—FIEO T , AT LA 2
ayy % Y2 %3y ay A 6 B G —FMELLT , 2, by ay v, 205 v 2, —> 6 B, I LFRATTAT DL BIFEAR I H 00T
#HA clvic,Uc,UpP )]1D3C, Il G2 kC, BTG, THeae # 1 1FHE.
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BBE s =3 Ml k=1 ZPINIERER, 6= (V, Vs E)E—D 20 BRIV =1Vl =n=(k+1)s+1.
Mhk=10, 1T 06,,(6)>n+1,MHGIE 2.5, ¢ BT DIEEEE, &M 2 8o I RINMBRE k=2.H
SEFR 1 LA KGERE BY, R 6 kAT S K E B 25 R TRATHERE kIS K E &
By 2s B C,, G, G 7S

S UG RARE. 2)
AL LR AR PR T T AT ST BRI 00 25 1, G oo, 578
G- V(U C) PR B R T RE L 3)

TATVUE T EILAWE AR 2 & BN STk 2 TR IE W & 1 kD % (2) (3) , FRITEWF 1:

B 12 ¢ sk MIE IS K E RN 25 R ¢, C,, - €, 75 G - V(Q1 C)H — kW i

TR 1 P = xy a0, G = V(UGS — IR SR BUE S 2, € Vi 02 1(C) =2n,,i € 11,7+
ti, H= G[I_Q V(C)], D=G-V(H)IFHIV(D)| =2d. 4 d =0, W@ 2 o7, ML FRATIE d#0. H
SISy = s REFFAT IO 0 € 1, -+ ¢} Wy B 125 JGRE W) T b = 2.

#s2 cH—-I2-WTadElr e, a8 REZRDHN 2s.
UERR 7Rl 2 iR (2) G)MRHE T, RATE SCIEN d>s + 1. BUE d<s AR—lE, B 1(C) <

10C) << I(C) . FANWTF 1(C,) =2t >2s. B, I(C,) =25, M 1(C)=1(C,) = =1(C,) =25, T2
n=ks+d<(k+1)s<(k+1)s+1,FJF. K L(C)=ab, - aba, 1% a €V,.HFIF 2.1 LI (2),
GLV(C,) ME3E ¢ MMM a,, b, i€ 11, ef. BT 2.9 L} (2), xe%(‘”d(x,ck)stthx

ROGHGIF 210, XA/ jE L,k -1} ,%Bﬁxe%)md(x,@)sﬂ(s— D). T2
> )d(x,D)zt(z(s—l)(k+1) +2)—t(s+2)=2i(k-1)(s=1).

er(Ck
Han=(k+1)s+1, t>s=d UK s=3,F[1155]
E?_}(:ﬁd(x,D)zt(3s—4)> d(s+1).

k

Bl S d(x, €) > d(s+ 1) KBIIEAE w€ (DA d(w, €) > (s + D2 M5 2.2, €+ w @H—F
Bl C it 2s<i(C) <2t, XHQ)FE.HIL d=s + 1.

FATAREEWT S 2 BIER N d=s + 1, RATARBIBE », %y & E(G) . BEAR W 2 L. W GLV(D)]
AL s e, 513 2.3, d(x,,D) + d(xy,D)<d. T, Fli1753)

k
A, H) + d oy, ) =2 (1= ) nT+2- d=2(1- ) S n, 42, (F4:% 38 T)
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(L4531 T) BRI H LA C, (i d () C) + d oy €) =201 = S)m 4 15, + 1, 1518

2.4, GLv(c,UP)u&—AmsmE ¢, Tl ¢, C_,,C.,C - C, BN G H—4 2- N7, (154
MM EE DR 25 Wi F 2 TR

EE2WIER WS 1 DAKE 2, ¢ H—12-HTPEgE0r N SR ENKEZRE DN
2, FAT5E M T E B 2 BUEH .
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