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On the Connectivity Keeping some Trees in Connected

and 2-Connected Bipartite Graphs
LUO Lian, TIAN Yingzhi

(School of Mathematics and System Sciences, Xinjiang University, Urumgi Xingiang 830017, China)

Abstract : In 2010, Mader conjectured that for any tree T of order m, every k-connected graph G with minimum
degree at least L%J +m—1 contains a subtree 7" 2T such that G—V(T/) is still k-connected. For bipartite graphs,
we proposed a similar conjecture as follows: for every positive integer k and every finite tree T with bipartition
X and Y (denote t = max{|X]|,|Y|}), every k-connected bipartite graph G with minimum degree at least k+¢
contains a subtree 7" 22T such that G — V(T/) is still k-connected. In this paper, we confirm this conjecture for all

caterpillars whose internal vertices is at most 3 when k=1 and k=2.

Key words : Connectivity; Caterpillars; Stars; Double-stars; Bipartite graphs

0 518

AR BT AR T AR L. V(Q), E(G) F6(G) M iFmi2E G s, shEMER/N
JE. B G B |G| Fm BB AR SRR v e V(G), N(v) = No(v) #5185 o FIEER BT BT
MR, IEH do(v) = |Ne(v)| FRNE G Wi v BEEEL — AR T R 1 SRR W T 0¥, Leaf(T)
FORMIER T TS S, — W T P EERE DR 2 W SEFRZ AR T BT, Vi(T) FoRER T B A5

« ks HEA: 2021-03-24

EETH: BxXARRYHES (11861066) ; HIERILEFAETH (2018Q066) .

1’E%‘feﬁn B3 (1995-) , 2, Mit-A, WFES RIS, E-mail: 2583224265@qq.com.
BIWAEE: HAE (1983-), B, 4, B8, NHEREZFEN AP, E-mail: tianyzhxj@163.com.



284 B R (HARRIED) (FR3Es0) 20224F

B A, TR — R T SCV(Q), GlS) FRIRH S Fili ¢ WTH. [ ¢ MR ~(0), £
RG-S BAEEMNECE T UE K, B5/hsigE S L IR w(G) >k, WIFR G & k%381, 45 B &= G
— AR KA RS R TR, WK B 2 G . ARSCrp R SCRARTE AT S 7] SR S0k [1).

Chartrand 55 A 25 41 25 24 € B

EIR 12 (B 6(G) > [ 2] WY k-EE G PAAAERT o, (i3 G — o ABSRJE k-

Fujita 1 Kawarabayashi 7E [3] PHHIE T 6(G) > (2] +2 B9 k@R E G PAETEAHER I A w0 15
G—{u,v} ISR k-0 Y. AR N4

B8 18 IMER AV IEREEL km, FAAE—DAETCREEL f.(m) 15 6(G) > 2]+ fi(m) —1 WY k-EEEIE G HF
TE—DBr o m BEE T & W, i1 G—W R k-1 ).

MATETE [3] "PHE TR R IEREEL k,m, #BA fu(m) > m. Mader 7 [4] THAETHE 1 PHSE
fulm) = m, I FLTIGE T W o4 P.

TR 20 AR EREC b, m, 55— 5(G) > %] +m—1 ) B G AEAE— W m 0 P, 675
G—V(P) PHASE k- HEA.

FTEP 2, Mader #2401 F548.
B 2W IMERBIH N m R T, —1>6(G) > 2] +m—1 WY k-ElE G PIATE— DT T =T, {fifs
G =V (T") IR k-JET ).

1 [5] B, Mader IEB T 6(G) > 2(k—1+m)2+m—1 B, 548 2 JE 7 1.
EIR 30 XHERZMIB R m IR T, B 6(G) > 2(k—1+m)*+m—1 I k- & G PAEE—DFR T/ =T,
1% G — V(1) Th3RJ2 k-FEE N

Diwan Fll Tholiya 7£ [6] H40E T/ 2 78 k=1 BFAYIEIE.
EIE 49 XHEZWB A m R T, B—1> 6(G) >m WEEE G TAAE—DFW T/ =T, (15 G-V (1) 1
SRIE TR

XFFAER 2, XY k=2 I}, Tian 524 7E [7-8) HEAE T 7 22K, XURK, i sUR ERHHTEE; Hasunuma
1 Ono 7£ [9] FIRUET M T HEZL 5 NN, B T 2— MR EERESE—EA 6 MNENETS
HERIEIE; 78 [10] 1 Lu S 0UE T4 T MEARE L 4 IIEIE; 78 [11] " Hong S22 F 1AIE 724 T 24T
B EE A E R E B T . DG R4 s 3% 38 1) AR 5T ] 2 B SOk [12-13).

2R DL LS HIE K, FRATTHAT SRR T 2RS4

B3 XMEEMEA TR X MY MW T, B—16(G) > k+t (t=max{|X|,|Y|}) # k-3E38 1) &l
G WE—DTW T =T, fi15 G- V(T") V5582 k- ).

T PIREZHE—AEERT 1 AMFCERERL 8 T J HA WSS S A E R T EEET 2 IORFR N SUR
B XHFRE T, 25 Vi(T)#0 H TVi(T)] &—4# P, W T BE—ATTRE. 7T IE R FSUR F AR AR
EEHRA.

TEARCH, FATRAE THEE 3 FEE=1 M k=21, T 2— P NARNEEL N 3 BT RERIEE T
1 FEHLR

ek —T T, Fefi T8 Jesh b — 2 rE — SRRl rh TR 1 B SRR 4518

SIF 1 % T R—HA R X A Y IR, 2t = max{|X|,|Y |}, T} & T B— TR 2 35K G rf
E—DFW T =T, (% ¢ & T 8 T — AR, MR XHMERR ve V(G)\{¢(u)|lue V(Ty), Ne(u) CV(T1)}
HH do(v) >t, A G PHEE—DTFW T/ =T iR 17, CT".

WERR AR — i v € o(T)\{¢(u)|u € V(T1),Nr(u) C V(Th)}, FATALH v € X, HA [Ne(o)\V(T})| >
=V (T)NY | > [(V(T)NY )\ (V(T1)NY)| > dr (67" () =dr, (97 (v)), BTEAME No (0)\V (T7) AT LAESE dr (o7 (v)—
dr, (971 (v)) A~ v BIERSEINE T &, FHHIC K U BATTUESR U & ¢ W—NF#, mco, Hu 5T



5 339 B, A TR 1R 2 0 AR A rh DR i 1 Y — SE R AT Y 285

8T, PR U R, SRR 7 AR AR R U oy, s R U iR, RARETE G R E—A
FH T =T HT/CT'

FH 1B 1, FRATATLAAS 2 F i HEie.

it 1 BT R EA R X MY AR, I8t =max{| X, |V}, B 6(G) >t B K G PR
—F T =T

IR EE I .

EE 5 BT E—NHA TS X MY B, 90t =max{|X],|Y|}. WER T BNSNERKT 3,
B 6(G) > t+1 KR A G PAEE—DFW T = T {[fif G —V(T") 3R 2 1.

WERR fRIRME PR A AL Y. S 2 G AR T R 7. FEFTE R T T R, 4
— AT T H1S G-V (T") A5 % TR B, X Hy & G=V (T Wil K&l sy 3, Hy = G—V (T'UH,),
A ABSE T V (H,) # 0.

KR G IR, FTUAFTE v e V(T') 43 N(o)NV (Hy) #0. XA 6(G) >t+1, BTLIXHERZER he H, 4B
B dy, (h) >t+1—|N(R)NV(H,UT) | >t+1—t=1, B} §(G[V (H,)]) > 1.

MEFHE T HPRSRAECH 1B, T RITREL XHEZR he Hy, |N(W)WV (G—(V (Ho)Hv}))| > tH-1 =t.
FHEIS 1, BRATATLATE G — (V(Ho) U{v}) HREI—ALUS b NP SRR 77 =T, 12 V(H,) U{v} 5%
1EG—=V(T") W—DEE 3P, X5 T iEsErE.

MEERE T HNSEANECH 2 B, T FFICRRE. BT S(GV(H)) > 1, W H, hEDFE—D
e=hihy. N IN(h)NV(G = (V(He)U{v})| >t Fl [N(he) NV (G — (V(Ho) U{v}))| > t, AAmTIBE 1 %0, 7F
G—(V(Hy)U{v}) PEAE—ANLIH e = hyhy BSOS BRURIE 77 = T, B2 V(Hy) U{v} W& G-V(T")
) — B 3, X5 T R PEr .

MAERESEEBERE T WNSNNECH 3 BIIIEIE. & H THE—5KR 2 U P = hihohs, BN
[N (h)NV(G—(V (Ho)U{v}))| > t, [N (ho) NV (G —(V (Ho)U{v}))| >t FI [N (hs) NV (G—(V (Ho)U{v}))| > t, BrLitH
SIHL 1L, 7E G— (V(Ho)U{v}) HAFTE—LIEE P = hyhohs BSOS BB RE 77 =T, B2 V(H,)U{v}
WEEG-V(T") M— A, X5 7 BEBrE. ik H, 7% S S8 FEET K. SHEERNS
hihy € Hy, IR 6(G) > t+1, FTLL IN(R)NV(T")|=t, |N(hy)NV(T")|=t. & T" B X530 X MY’ AR
B hy ALY WA S ERAHIE, hy A1 X7 PSS ARAE . WER v e X7, IBATRATH hy A0 v v LIREI— 1 EE R A
T =T, HXIN V(Ho)U{v} BETE G-V (T") I— D3P, X5 T G, iR ve Y, IRAFKA]
FH hy A0 0 ATLARR B — A BBRE 77 2T, (HXN V(Hy)U{v} BE1E G-V (T — A EE S S, iy
T WHERET ).

25 LR, AR OT, WERE 5 A4S0 /2 ERfY.

EE6 WTe—PHRATHLS X MY WEBRAE, It =max{|X[,|[Y[}. MR T HASHNEART
3, MA—A 6(G) > t+2 W) 2-FEB A K G PHAE— DT T =T 15 G —V/(T') 3R EH 1.

WERR Bt BRSO Y. B S ERE T R AR, G TP EE S T R T TERTA
FRTF T W7, 8 — 1 7 115 G — V(1) PRSI EERK, ic G- V(T) THEERE
HB. Wk 6(G-V(T) >2, ik |B| >3 H B J& 2-3&E#. BRitbzh, B~ G-V (T7) A& 28, frld
G-V(I'"UB)#0. & H=G-V(T'"UB). i@iXI B R, XHMEEMN h e H, #A |N(h)NV(B)| <1 Fl
IN(R)NV(H)| >t+2—|N(h)NV(B)|—|N(h) NV (T")| > t+2—1—t=1, B §(G[V (H)]) > 1.

1 XMEEM ve T, IN(v)NV(B)| < 1.

BT 1 ASAL, ARALTE v e T, [#145 |N(v)NV(B)| > 2.

MEERE T AN SNANECY LB T FRTREE. B FEER he H, IN(W)\(V(B)J{v})| > t+2-1-1=
t, BTLARRATAT LMRAE G HILAE G — (V(B)U{v}) HREI—ALh h At a7 7 R K 77, (B2 V(B)u{v}
WERE G-V (T") W—"Eeh, XS5BT )E.

MEERE T WHRSANECK 2 B, T FHFRREL BT 6(GIV(H)) >1, W H h & e =hyh,.
4 [N (h) V(G = (V(B)U{v})| >t FI N (ho) NV (G —(V(B)U{v}))| > t, IRAHGIHE 1 R, £ G—(V(B)U{v})
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HEAE— LI e = hohy B SEORUR I T = T. B2 V(B)U{v} BET1E G-V (T") H—Huh, x5
BT )E.

MAKRE G EEBERE T WNSEMNECH 3 BIIEIE. & H THEAE—FKR 2 I P = hihohs, BN
IN(h)NV(G—(V(B)U{v}))|>t, |N(ha) NV (G — (V(B)U{v}))| >t Il |N(hs) NV (G — (V(B)U{v}))| >t, Frlhi
SIE 1 H, 7E G — (V(B)U{v}) THFE—LIEE P = hihohs BT OERTBEBRE 77T, (B2 V(B)U{v}
WEE G-V (T") H—MHoh X 5\EPE. B B P s 28R T Ky XHEEMD hh, € H, R
§(G)>t+2, FTLL IN(h)NV(T")| > t, [N(ho)NV(T")| > ¢t. & T WI_FFRI00 X Y’ APk by 1Y o
AR AR, by T X B ASCERAEE. AR v e X7, IBATRATH by A0 v ATDARB B EBHRE 772 T. HX
B V(B)U{v} B&E G-V(T") B—A3eh, X5 177 BB r G, R ve Y’ IBATRNTH by 0 v T LIFRE]
—ANEEBHE 72T, HXE V(B)U{v} BEEG-V(T") B—H, X5 77 387 5.

25 LRk, e 1 2 IERR Y.

K2 G o 2- 7Y, FrLITE G A E— MRS P=pi,p2, - pr—1,0r, FeH pr,p, € V(B) Hop; € V(T'UH)
(2<i<r—1). AN TAEERLE v e V(I'UH) #F |Ne(v)NV(B)| <1, B4 |P| > 4. XIHN P EfmH#,
PA No(p2) "V(BUP) = {p1,ps}, IA [Na(p:) "'V (HUT')| = de(p2) = |Na(p2) NV (BUP)| > t+2 -2 =1t, KX EHRE
V(GO\V(BUP)#0. X FALER s € V(G)\V(BUP), —%H |Na(s)\V(BUP)|=dg(s)— |Ne(s)NV(BUP)| >
t+2—2=t (ZHEI PR — LR S AR S SE A AR SRR, RILMHER 2 ATl G —V(BUP) TAEAE—ATH
T =T, SR V(B)UV(P) W& G-V (T") B—A e, X5 17 BEBEF)E.

25 AL, BRI, E R 6 (92518 /2 IE A Y.
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