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The cycle in 2-connected [4,2 ]-graphs

LIU Xiao-yan' , WANG Jiang-lu* and GAO Guo-cheng'
(1. Department of Basic Courses, Shandong University of Science and Technology, Jinan 250031, Shandong, China;
2. The institute of Science of Mathematics, Shandong Normal Univ., Jinan 250014, Shandong, China)

Abstract: A graph G is called [ s, ¢ ]-graph, if there are at least ¢ edges in every induced subgraph of s vertices. Let G be a 2-
connected [4,2]-graph, C is a cycle in G, which satisfies the condition | V(C)1 < 1V(G) 1, then either G has a (1 Cl +1)-

cycle, or G is isomorphic to one of K, 5, K, 3, F, Fy, F5,F,, Fs.
Key words: [s,z]-graph; k-connected; cycle
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FE S G B 1 (G) NER G AN BT 2 2 A TS B /N SRR k< 1 (G) 7% G 9 k-
. W V(O THES, T, 2 E(S,T)={s€E(G):s€S,1€ET]. B C=vv, 00, 52 GIH—1H, v,

vEVC), ot Flo 3HIRR C BRI o Flog, ot Flo WA BIRC o] Flof 5 T v,Co; F0

i

0o, (1= <= D) ABIFR € ERB v, 0, Flow,_ o GG TFERBEL ). 1C1 = 1 V(O 1A ¢

MR . A C BRI v, UFR € 0 6 —A 18 AR 6 PER s RS TR EDSA 50,0

FREL G Als,e]-.
ST, 0 ]- B XU U 1 i s B
EE1 K G6l4,2]-K,0
(a) G BIEMAYHALY G T k5585 G A Hamilton .
(b) G /& 2-i#EEM Y HAY 6 WM F ky,88 G FIMIT k, 8% G A Hamilton P& .
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EE2 ®GeE2-E#H42]-B,CEGCHHEIVC) <1 V(G) IWfE—,W&H ¢ haIC +
D-F,8%F G RMWT K, 5, K5, F\  Fy  Fy  Fy Fs Z—. (i F R, F, F, Fs WIEN L)

K 1

IERR % G B REHAMN, C R Z—BL,HIV(C) I <IV(G) L UTFEEE ¢ AT (ICl+ D).
B G- CH—N0CH, N G & 2- M, i LIN(H) | =2.

WH 1 & u,v€V(C),xEV(H), & € EG), wEE(GC), W xu ,xu” ¢ E(G), ™, xv* ¢
E(G), u v ,u'v" ¢E(G).

W H o EEG),McAEUCI +1)-BC =00 w FJE, LA xv” ¢ E(G);FIFERE xv* ¢
E(G),ou ,xu" ¢ E(G). % u" v" €E(G), M ¢HCI +1)-18 € = waCu® v* Cu FJF, [FFE 0] HIE
u v ¢ E(G).

W 2 % G 2-EE[4,2]- A1 CL >4, WTH x € V(H) A IN(x) 1 =1,

E AN (2) =2, v, 0,€ No(w), (v, 52 0,), HIEWE 1:0, v, ¢ ECC). BRI CI >4, LU
lo) Cuy |, 1oy Coy | —D =2, AWt lv, Coy | =2,%8E Glx, v, ,v) v |, HIEW Li oo, 2y, 205,
v v; € E(G),H GJ&[4,2]-: 6 v; vy €E(G).

o l=v 0 GHHEONCI +1)-FBC" =v,0v,0; vy Coy TJETLL vy 20, , %8 Glx,v, %0 o0 ], H
W 1) 00 ¢ E(G),

Nox, ¢ ECG), G ¢cHAC!I+1)-18 € =v, a0, Cv,° T,

N v, ¢ E(G), BN ¢ HAC!I+1)-B € =v v;2Co,av,v5 vy Coy TJE,H G IiE[4,2]-K.0H
v, v, CE(G), M HE R T ETEATE o€ V(v Cy ), B wy CECG), 5L, v v, €EE(G), X51H 1
FIE .

WHF 3 W H,,H, & G- CWPANI3C, M N(H )N N(H,) =¢.

B % No(H ) NN (Hy) = ¢, B v € N (H,) NN (Hy) U 0, 2,0 € E(G), Hirh x, € V(H,),
EV(H,) . ZE Glx,,x,v 0" |,HEW Lix, v ,x0" ,mv ,0 0" € E(G), X x, x,¢ E(G), X5 G
&[4,2]-Er)E.

WHT 4 X G- CHTE—20 3 H, T HI =2, H 5 C [ 247 W 558057 341 .

IR AR,

LA 23 3 R B 58 e BRAYIIEH] .

BER1 1CI>4.
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G- CWM—M 03, Mg 2 AT x € V(H), A I N (x) 1 =1, XK G J& 2-3% 8K, BT LA
| Ne(H) | =2, HiEWT 4 50 H 5 C 1810645 W5 257301

W0, 50, CE(V(H),V(C)), A %, 5 CEV(H)(x,%%,), 0,0, V(C), (v, %4 v,). 5 v, v, &
ECC),HRICI>4,LhIv) Coy 1,10 Coy 1IAE — =2, KI5 o) Coy 122, FIE Gl , 25,0 0],
HIIBW 2 & G J2[4,2]-FHLH x%,,0 v, € ECC), M ¢ AN CT+D- € =0, v, Co %, 2,0, Cvf T
J&, UL v, 0, € E(G).

ZIE Gl xy,x0,00 ,00 |, HIEW 2 K G Z[4,2]-FHIDH x, 05,07 05 CEE(G). ZJE Gluy, 50,07,

o) HITBING 2 1 G J2(4,2)- BURA 07 € ECC) ML F 5008 ooy € (6 i =1,2, 15T

1.

ELCORAEIN G A (1 CLa DI C =50, Co = (15 = Do+ (151 |- DG, 78

I CUNEH N Cl =8, %8 Gl xy, o7 0" |, HIEHWT 2 K G I2[4,2]-TRILA x,x,, 07 0" €
E(O),McHOCI +1)-FBC =x 0,0 vy’ Coyxrx, F)E.

H1CI =6, %8 Glx,,xo,v 02 ], HIEWT 2 & G 22[4,2]-’HSA %0, 07 0,2 € E(G), N G A 7-
Bl C' = 0,0 vy v) vanyn, A I .

B2 1C1=3.

B C=vvv0,. WHE G- CHDTE =2, 6 - C WIEEWAY L H,, H,, NN G2 2-#i@ny, il
IN(H) =2, i=1,2, XEERCl =385 N.(H )N N.(H,) = ¢, 1t FETiEW 3. Wit 6 - ¢ HEE
— o3 WM S H

HIHI =180 HI =2, W50 ¢ £ 4-F, %J&. il Hl =3.

H1CI=3 RIN(H) I =2 H H 5 C [EA MRS, B 5L M3, AWTEHN %0, 2,0, €
E(V(H),V(C)),HH x,, %, € V(H)H x, % x,, M
x, 2, ¢ E(G). (1)
(%0 G 4-H.)
XHERM x € V(H) A
xv, ¢ E(G). (2)

L xCxy, xR ER. B aeix, ol s CE(GC), B Glx,x,,x,,0, ], HIEW 150
03,2, 03¢ E(G) (DA x, 1, 2 E(G), X x,x¢ E(G)(BEN ¢ H 4-1), A x,x ¢ E(G); BT G &
[4,2]-EFIE.

MAHMEER vE V(H) A

ey, a0, € E(G). (3)

FE L HE Cla,x,00,05 ], HIBWE LA 205,20, v ¢ E(G), LH (1) (2)H % 25,20, ¢ E(G),HH G
E[4,2]-K’HAE ax,,w, € E(G).

FIHI =4, 0 x5, 2, CV(H) = {x,,2, 0 , ) 3,2, 5 x,, 0, SN G A 4-18, 7). TG
Bl HI =3, T2 GFHTFF,.

&% 3 1CI=4.

TEREIX ¢ T — S H 3G IN(H) 1 =2 HICl =4, 455188 3 0141 6 - ¢ EEHMWAHH. B
G- CW—NOXH. #VHI =2, ik 4 11 H 5 C WA WML, B 4K S, %8 o« 0,
%0, CE(V(H),V(C)), Hp %, 0, EV(H) (x,%%,) 0,0, EV(C) (v, %20v,) . v, v,8 E(C).

ZIE Gl x0,00 yvs LL,HIEHI1LH 00 2,05 sx,00 2% 05 € E(G), X x, x, ¢ ZE(G) (BN G A 5-
B, x5 6 & [4,2]-BFE. Fill v,0, € E(G).
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FiER 3.1 1HI=3.

Wa€V(H) = {x,x, b, BIR v ARES x,, x, FWIAHEE, B G A 5-18. ABBL vx, ¢ E(G);BE C -
to, 000 = 1o, 000, B C = vy 0,050,0,, 8

v, € E(G), xv,¢ E(G). (4)

FHEL LA w0y, €E(G), HIE Gla,x, vy, v, ], HIEET 1A 6,05, 0,04, 005,20, ¢ E(G), H v, ¢ E(G),
X5 G JE[4,2]- TG .

FEL A w,CE(G),BIE Gla,xy,v,,v; ), HIEWI 1 Hl wyv,, 0005, 0, , 50, ¢ E(CG),H G J&[4,2]-K
N, xx,, 0,0, € E(G) N GH 5-18,5 € = xyv,050,0 TG .

ZE Glu,x,, vy, 0], MR SAEWT 115 awy,x, v, € E(G), IEREF(4) X G Z[4,2]-FH, x, 0, €
E(G). ZHv,v, € E(G), N G A 5-B € =v,x, 05000, & L, v, v, E(G),%J& Gl x,x,,v,,v, ], H
BB 145 axy 0,04, v, @ E(G) X vy vy & N(4)xv, ¢ E(G), BIRYE G 2E[4,2]-BIFE.

Z FEE 3 LU ARG HEESC - C BN X227 IEIE.

FiER 3.2 1HI=2.

HIHI =2, x,x, CE(H).

(a) 47 HJ& G - C WIME—43 32, HIBWT 1A 2,0y, 0,04, 200,05 03 & E(G).

1 0,0, CE(G) N G A 5-F C = x,v,v,0,0,0, , T .

o €E(G), N ¢AH 5-FlC =% v,v;300,x,, F)5.

o v @ E(G),x v, ECG) N G AT F,.

#Ho €EE(G), %0, € E(G)Z—OL, N G [FHF F,.

oo €E(G), x,0,€ ECCHRRAL, W G R T F, .

(b) 5 G- CHMWND AW H N G- CHT—I3L.

HIH =2, V(H,) = {1y, vl HTNG(H) | =2 KB 315 y,05, 1,0, € E(G),FIE Glay,y,,0,,
vy |, HIEWT VD 2 vy, 200, yy 00,y 1, € E(G), X x, v, 2 E(G), X5 GJ&[4,2]-FXE,IAIH | =1. %
VCH) = [yl BN CH ) 1 =2 B 345 yos, 0, € E(G) W G A 5-FL T

Z  FRPIM IR G EE IR G - ¢ WEN X R RTHIE.

FIER 3.3 IHI=1.

W V(H) ={x! ,lHIN(H) I =2 S 1.3 w00, € E(G), H v, v, 8 E(CG), BN G A 5-8.

(a) & HJ& G - C [IME—4332, )

v vy ¢ E(CGBF, G AT K, 5,

o €E(GI, G RAMTK, 5.

(b) # G- CHMWNIIS AW H N G- CHF—33, W V(H) =1yt IIN(H,) | =2 KIgr 3
B yos. 10, € ECC) Mo,y ¢ (B0 645 5-18) L G FHIT F, .
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