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VICV,EECE ﬁﬁ V' = {vo,v15 s}  E' = {vv [ B U {vinavili HEH, B
TEHT =V ,EDRT HFH—FKKENLH AD B ,i2H Pi. # - HEH WHTFHE P U
{vove) BT PH—%RKE R+ 18 AD B8 .28 Cana R Py M1 C SHHKT
iy ADH gg#0 ADH [ B, X P HEREXHBESCSHR] FH 2.

Grunbaum™ H 5|3 T A ME $ AD 5 AD [ B Ay BE&, IHER TBR=3KM5ME
o, F— A ERES5H ADHE. Rosenfeld™ i Petrovic Vojislavi {EBf T & —4 2n > 16 Bt
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ky << 2k.
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1) |Al=rdi=1,2,3,4;

i) ANA =g+ j;

i) A,=>A4,, A>A,;
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i AD B&.
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Uy =2 Uy Uy > U, Ty, > T,
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A, Ehg%ﬁ:%]’ﬁgbl € B, {Eblbz €E B—FM, EH:,F'U,—l € N??:(vo),&bzv._l € E.
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B, FE. BETK b € B, ,EEPINr (b,) S BMdr (b)) =k 4 | Bl =k EEIWHE | B, |
=k WIS,
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BT E-
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MR 1 N'(w) N Ny (vu-) = 2.
MR 2 vv, € EYSHANY v,_,v,_, € E.
¥HR3 Fov € Ni(uw,v € Np (vy ) W% i> jib,vv,, € E; 4 i < jH,
VUi, € E.
M4 EHEELGI<i<4k— lyﬁﬁ{vo}:{vilvi-f-z) YU {vo}={v1yv350°00 7., )
MRS FEE << 4k — 1, B8 (viv,t=>{va)s W {v,v,,,,
Vs> (D, )
MH6 dp ()= d;'_(vo) =dp (yy) = d,f_(-uu_l) = k.
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a) N;;(vo) = {V1yU3r*** Uy, }»
N;','_(‘U“_l) = {Vorv2s sV}
b) NG = (01,550 10y}
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XHE3I<s<< 2%k — 3.
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B, U {vun yWgrsr s Uy 1By {01,035, 0, ).
LA E
{VarVsagar = sV } > By {00,055+ yvy_,} U By.

W4t By, B, #yE XT[R,

{v1,05, s Va1 }\{'Uz;_l }=>B,",

B,"= {55055 s vy, ) \{vy )
BEBI dp (v)) <k —1,d7 (v,_) <k — 1§ B/=>{v,_,}, {vu)}=>B) B S EHBR
H,B\"# &,B,)"# & HFE¥ESL" € B"fb," € B, {18 v,_,b",80,"v,, € E. BRE NF (5"
C B,"fi Nz (b,") & B)". \Ti# |B"| =k,i=1,2.

X B, (vorv55 YWps—z) s {vzk+1 YWoapsr "9 Vuy} 1B Rvy_ v, € E, By A, X
HARERFEEM P u-y = b > vye—ree > v, <" ADBE. FRP uy U (v 5"} B
T BN 4k ) AD B&, FJ&.

£ b) AL, %R T PR AD B,

Pl =y, >y, v, >y, v, , > v, 0 > 0 f

P} =v,,, j’ Vg3 V€U, > Vet > U, ST > Vg
i=1,2,,k—1. A[8{v;}=>{vis050sv4_,}. NTTH5IE 1,d7 (v) = d;l!('vx) =2<3<K
k,FIE.

o) BB T hEK AD B,

Py = vy vye—reeay, >y, <y, ,—> >
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Bk Py HRIER 1—6. B {v)}=>{n, ,'039""11:1'0,4.4} MER3I X UpVys € E B
d;u—x(v'H) < %(Zk — Huvorvzsrosyv, } ) = & — %(s ~-D<KE—

%"‘ﬁﬁ,ﬁiglﬂ 1 ﬂ’df(v.-ﬁ-z) = d}—’“_l('”,+z) < k— l,ﬁgﬁgﬁﬁiﬁ'
BEHER T B R IE .
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(5] REF, ZHFHE DL ADH B 5 ADH [ B, FR KSR MPE LT, BER).

ANTIDIRECTED CYCLES AND PATHS IN
BIPARTITE TOURNAMENTS

Wang Jianzhong
(Dept. of Basic Seience, North China Institute of Technology, Taiyuan 030051)
Zhang Kemin
(Dept. of Mathematics, Nanjing University, Najing 210008)
Li Guirong

(Dept. of Basic Science, North China Institute of Technology, Taiyuan 030051)

Abstract

Let T be a bipartite tournament. This paper shows that if d# (v) =kand d7 (v) =% (&
= 3) for each vertex vin T , then T contains either an antidirected cycle or an antidirected
path of length at least 4%k , except for a described case. As a corollary of this result, we
obtain that every regular bipartite tournament contains an antidirected Hamilton cycle ex-

cept for a described case.
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