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B ERB, BEXES Betti T
3 7T %
(MWW EAERER KPP 410081)
x| M

(EXZXRAAERER kK 100044)

REGCHERATRGH—BERR. I8 £(G, TR GC\EM P A H FH AL T
. 2% E(G)=mra‘nE(G. THHEBGCH Betti S, XBEmn MM GCHFALERBT. &
Tmi2]1a, WE—TEGCHBATHEEENEXN B Betii S E(G). AXHRS Betri 5
WHEXNBANBESH, BATXTHNEASENETER.

REW ERB Betti T, LAHRAYE; BRAXTH.

MR(2000) %= 5 43 3¢ . 05C PEH>%8.0157.5 XMFRE A

X E %S :1003-3998(2004)04-496-05

1 5|H

AXFHBOBEYHNAR, X EE, ETRAEARIF. RIEFARE L, XHiENE
HhEERE. RERMBREARBMCS, YRR

i R — R - ARE. EATEAMENATERHRERE. —1TEGE
B S EB—1 2-BERA A G=S B G Bl S LH—1 1-1 REFER SG B E I EE
SXEFEERE. BGHBASHE,CH (G, BRIBBAMBH L #18 G M 2-REHK
ASHRALHEMBE S £. & Euler 2K, ZR/B-TEHGCHBRRKTEME . 7 (G)<

[@], XEBG)=EG) |- VG |+1 %N G wMesk & 7u<G>=EE(—f-)-J, Tl 7

GREMRANGES[XIRAAEDL X B AEH).
GHEHTRGCH—BRERR. iE5 (G, TORR GC\EM FAB T KA EE X
A% X2 §(G)=min &(G, T)HE G ) Betti S, X E min BR G B9 57 A 4 B

T. —AEMBASHEELETHRARSXA B Betti SHBUML. TR2]LHTH
TR

EEA ®GHE, M. Q) Yu(G>=%(ﬂ(G>—6(G)>; (2) G RETHAMN, HEN
W e,

WO B 932 2001-03-01, 53T B 1 ,2003-05-18
* X&WAH ,g 2:) za Bﬁgizﬁuoznocs), EXRARABENEXTTHELS (10226016 U R M H AR FTHES
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HRASHR—EEFHERPIEFRNEREZ — (LXM3D. BN, FESER
FEMANBRASTRURSHEXN LTRAERET TREAM  ENFE. XTFIHFER
BH—RIER, ZETSRAXMG—12]. BA—-TECHEEE LG E—ITREAE
Mk, HEBEATA, ACEGCGHNBASHRIEREHBH (G). L5 Betti SHHXE
HEMNSESH, EHRENE ASHNEERRE. AXHLHIXTANETER.

2 3B, ERRER

BXNEGCHERAITR. CXBRAGCHTER X PHRAMNAEFAIANE. i8S
cCG\NOEFRGCX NFEEBA XN B H IBCH—1FHE, EH,G) BREGCH
—AREEVHDS, TIB—TREAREVEDFHAARNRES. HEERXS X, B2
AlIX|#®% X PRI H.

XM12]JAH T M T AR

M1V |G HE, FEEG=2, NEEGCHATRAMETFIHR

(i) c(G\AY=22, BEX G\NA NEEERIIF, B(F) IHH:

(i) X G\A m&téﬂﬁi F, FRGH—-ITRASHTHE;

(i) |A] ——EIE(F &, xBF,1<i<l!, %G\Aﬂﬁﬂfﬁﬁﬁﬁ'i:

(iv) G(G)=2¢:(G\A)— |A|—1.

BT HEHEGHEE—RERW, HAGCH—1FH, TNH FROTF—1H.HA%
BRVHD=VIHDONVT), EAREEMNEH). BR.TNHBHXRTH—IFHAH,
RHB—-TERFH, EF—E%8, AME H 9—RERH.

EE2 BGCHEHEG) =22, WCARELTIRAN. X CHEXERW T, i!!ﬁ
EGCHITHAEAERYN, $#ANKRHTFHEH,, H;, -~ , HESR, HE84, 1<k,

(a) BCH) AFH:

(b) TNHREZEEN, BN H 89 —BERR, B EH,, G)SE(T).

E BRHEG=22, IR 1 FEGCHAUTRAFEBGC\AMES I E 1 HFFHR G
—(iv). '& Fn Fn " oy Fl ﬂG\A Wﬁﬁﬁiﬂﬁ'i- ;'F [=C(G\A) ﬁglg 1M, [22.
HIIE 1 OMG,.FMHFAKGK) BRCHAFETHE, BAFIIFHK. BRT HGH
EE—BERRM, MMM ISGSL TNFEF H—BRERR, BRIRMES o BF

Rt B 70, T, o, TOER. B a>1 WEH UV@™ = V) AR

SV = (V). B4, RIE

i=1

|ECT N FD| = 2 IET) | = 2 (VT | — 1) = [V(F)| —an (D

j=1 i=1
MEN IS BRA
|ECF;, G)| = |ECT) N ECF:, G)| + |E(F;, GO\E(T) N E(F;, G))|. (2)

RATEHEH T SR
SIIECT) N ECFi, G| = 2|ECT) N Al (3)

i=1
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EXEA FASISON G WARHTFHE, Ll A= EF, G, KA

i !
H(E(T) N E(F;, G)) =ET) N ('L=JlE(F.~.G)) =E(T)NA.

Bk, HERECETINEF, G, HE(F, OOHEN, WEFRHFER - O<G'<U, i
#i') B e€EE(TNEF:, G). XBW e ZORED WA PR FAM 2, ARk
H8Rar.

BEIHE1G), SHEBN c€EET), MIEHF e€A RF c€CE(TNF) QKi<D), BH

|ECT)| = |ECT) N Al + 2 IE(T N F) |, ATRIA

i
|E(T) N Al= |E(T)| — 2J1E(T) N E(F)|
i=1

¢
= (V@ =D = 2 UVEFD| —aD
(BAXT 2 GHERBURD L)
1 !
=2a—1 (BRI IVE =IVGD.

i=)

B#A LEGX, HARE
Z‘) |ECT) N ECF,, G)| = 22’3“; "y w
B, 3R 1GD. RITA =
|A]|= %z') |E(F.,G)|

i=1

i i
= 1 3IET N EF.G| + 3 3 IEFE.GNET) N EFLG)| (@) R)
i=1 =]

= S {a+ FIEF.ONED N EFEG)I | =1 (& ALURAHED.

i=m]
SHER 1<I<!, 4 b=a++ | E(F,, O\EDNEF, 6. EBBb a>1, WH 6>

1 (lézél).Tﬁaﬂ*ﬁEﬁ. Eblv bn el bl ‘P’ gﬂ’\i e(G)+! Eﬂﬂgfﬂﬁﬁ 1, *ﬁ
B o=by=" =bo=1. FEFR, WRNTAS

i
Al = D6 —1286G)—1+20— G — 1) —1=2—£G.
-]

RMHEGIE1GY), |A|=2—6C)—1. XBR—IFE. B b6=1 A<i<EG), XRHA.: a
=1H|EWF:;, O\E(T)NE(F;,, G)|=0. Bla=1URa BWEX, WA TNF.E%EB
B, R F.O—BERR. & |EWF, GOO\EMNEWF,;, G))|=0, MHAH EF,, GSE
(TYNE(F;, G, #W EF,, G)SE(T). BEXBMEHRAN F. R, B, 4 H.=
F;, 1<i<5(c)' ﬂ'.l Hl' Hn "y H«m)‘JEE*FJ\'@*W. U\WEERE I
EiE ZEEATH2P, WTLAENGCHARW TURKEEE 2 ERNXAFH
Hyy Hyy s Hugy» RAFEBBMTEEL . X FES HOA<i<k=86G), EPFEH;
N—FHE, ERG\E(MB—TARIFEERD X, Bl §G, TIZEG).
—MTEHFHERS AN —KSAREANARE. AAOEFRIFAHEEN, IRENE
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AARR BT HEAGCH—MERRE, SEED cCEGNET), THe FEEW—M, iS
K Crle)s BHRZAGCRTFTH—ITEEME. FHAHXHEEMAAKXBLR—FUTHR)
.

B3 BCHHE, ECHHFE—MERMT, AN TEERWEAFRNS e, FEE
(GINE(T), B Cr(e)5 Cr(NHRMIAH. M G R ETIKRAR.

E RiE¥k. BREGARLTHRAN, BEG)=4=2. iE® 2, ELHFEGCHEAS
BAHEZENEASHFEH, M H, MEEHR 2 B @Mb). A, AR NS NEED .
€E(H) (i=1, )13 ¢ &CET), MAMCrle)) B H, FHTFHE. Bk Crle) T Crle) 2
AHEZN. XEREHEGEFE. I

GR—RERW T HAIBRAELERK, MR EGC)=E6G, T).

Bitd ETH2HORGT, ET HEGCH—RBELERR, MG HBFRFESG
MEFREZN, EdMRRHTFE HAGEG) BHEEHE 2 £/ (@) F(b).

E BRCGHFFEmIMEFAXY, SBMRAFETEH,, H,,~, H.WREH 2
FH@AMMDb), TE »>E(G). A LREIR, WA G, T)=m. BAT HGCHBRRER
w, T E(G)=6(G, TY=2m>EG). BRER—IMFE! |

BTHEAGCGH—BRERM. XFCHPHERRAE z My (R z=), THEHE =
My KME—BEEH Pr(z, ). BRIFRE GRHEGMA—XXET T HPM £ T L HBE
BE, MRMERGE: BRMARL M RE T e Mo, LU s e, MR Pru,
v) M PrGs, ORI KAHA, THRGHERW, TAGCFHXLE C () Cr
(COY Y :d: B

XMOLRIAGHOTER: AI—1EGCPMA—HHER e, M e (BI, &, R e, LR —A
AHBROSHFRANEGCHBRATHEELMML; A, EFCRLATHRAN, MGCH
B ETIRARN. FTERMAMA T34 A A S 803 BAR &4 A4S 80
X7, W LR,

BitsS RTH-TEHGCH—ABRRERN. CECREGFMA—METF T HEMN
ACAHSHFABME. WM EGHKEG), AT 7 (G 27w (C)+1; ¥FIMs, F G RLEATHR
AR, MG HRETERAR.

i BERMESBBMTERE.: BG=FG)+2, THR G H—BRERM, TH C
FEFT XA Cr )M Cr(HRBHEXN. REER EGH<EG), MBEHHRGEE
AHEOEH A B3 TiE §(GH<EG). HEX, — T EHK Betti SHSXE MK
AFHAMEFRE. BR G5 BGOREFR, B 6G)HE G RER. REEEG)
EEG), WAE EGHZE6G)+222. BRCFHERH TRIMEREHE 2, MG hEES
(G’)%EJF*EﬁBﬁ- E:ﬁ!ﬁ.ﬁ%ﬂi? Hn Hu see HﬂG‘)ﬁEEﬂ 2 ‘Pﬂg(a)iﬂﬂb). %e'
M PRERA—-NTRTFRAH,, RE A SRR FRN H, HEHE 2 P @FAD),
BRN#A

§G, T2 |{H: 1<i<§G) BEH.BEAREH BREH ) =6G) — 1.
BTHGHNRRERR, B EG)=6G, T), ARBBE—TFEHRXF £(GC)=6G)—1.
HEHMIBIMTRBUARRAYH MH,. BT, SET),UREH2 T (M), W GH
ETERK T HEAMR Cr(e) MCr(HBAHRXYN, XESEAABNFXLTE. B, §
(GH<E(G). XBM|BIRIE. i

®it 6™ BGHE, W YW(G)=0, ¥ENY GCHFEERIMEFHEL.
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E HECHERAITMERAHXHN, UNGCGRHERERW T, hEX £(G, T)=2

(G). BT HEEHE, §GO=8G), XMBEEHE A, 7,,(G)%(ﬁ(G)-—€(G))=O. BV

G)=0, BREGCHFFERMEXHNEC, MC,, A\TT—EHFERIMEXECAC" FBE
MNEXNARBLR—%E. Hit, FEREAFARANL ECEC)IRLEEC) B CU
C\{e, "IBR—BB T (F—BRGCHRERM). AB TV EIGCH—BRERM T. i£G
=T+{, ;). BTHRB, GURRET MA—-XNXTFTHXENL A HFBBNA.
B RER S, "W(G)27(T)+1=1. XEXG K G HFHE, dixxM[2], 7« (C)=7u(G")
=21. B5 7 (G)=0FF, At G PERAITBAHXK. |
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Spanning Trees, Basic Cycles and Betti Deficiency of a Graph

Huang Yuangiu
(Department of Mathematics, Normal University of Hunan, Changsha 410081)
Liu Yanpei
(Department of Mathematics, Beijing Jiaotong University, Beijing 100044)

Abstract:Let G be a graph and 7 be a spanning tree of it. The sign §(G, T) denotes the
number of components of G\E(T) with odd number of edges, and it is known that the
value §(G) = m::nf (G, T) is defined as Betti deficiency of G , where min is taken over all

spanning trees of G . In this paper the authors study the characteristic structure of a graph
connecting to its Betti deficiency, and obtain some new results on the maximum genus of a
graph.

Key words :Spanning tree; Betti Deficiency; Upper Embeddability; Maximum Genus.

MR (2000) Subject Classification:05C
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—RFEENTEDBRANTES S
7 R, X B AR

(L3 EREF BB, LA 100044)

W EANERREBAEG AL 3y R —AHBROTEORABDREE TELAL
WTREOBAMGTREF AAFEE5RGREAFF AR, L) TR, EEGEFDE LR
CAEBOSA TS A ek OEE L 5.

KRB : TR —ATH BM; B0 ; T

2B :0175.5 SURRARIRE A

Genus Distribution of the Orientable Embeddings
for A Type of New Graphs

WAN Liang-zia , LIU Yan-pei
(School of Sciences, Beijing Jisotong University, Beijing 100044 , China)

Abstract: At the basis of joint trees introduced by Yanpei Liu, by using the method which sorts the
embedding surfaces of these graphs, the genus distribution of the orientable embeddings for a type of
new graphs are provided. The method is distinct from these methods used in the papers published to
calculate the genus distribution of the embeddings for a graph. Moreover, the non-planar graphs con-
siderd are more complex than theose non-planar graphs whose embedding distribution by genus have
been published until now. This method can be used to caleulate the genus distribution of the embed-

dings for other graphs.

Key words:genus distribution; embedding distribution; joint tree; surface; genus

1 AR

B BB AR T HF R LA, Furst, et
al,McGeoch, Tesar, Gross R A XEE 4+ 51838 T
closed-end ladders 1 cobblestone paths!?), circular
ladders 1 Mobius ladderst®’, Ringel ladders*!, Bou-
quets of circles!> B 3tFh 3 7 7 B ') iy 7T 52 1) R A B9
SR . FEE S M ARA ST, ISR Bl i AR
SHEAMKTEEERHAMWITE Jackson A,
e R R T R A BR, B TR
B SHR AR R R, ok B MR A B 5 #8216
RETEAHM TR R EZERMEMER L,

1SC M8 -2005-10-10
EETE : EK H RPHEEE T B E (60373030)

it At Em AN, R T -l EENT
WM, ATIE Bl T — 2B B R MK AR TR 16 .
Hob % B4 m E A5 | X P e PR EER
O HFETUATRACELENTHEIE.
AT A R R A 2- A, B R
WA, AR B 7l LA T E MR ERA . —
HF S=abc 2z BEE—TREXFRa<b<c<
<z WFRFH.S BFRRINS HS=2cha.
B S| BAHS EXNEEMN aE€ES, FaES HXY
Sy PR a<b7ES PHESL, U S, HHSH
FR,iCH SICS. BR.ZEFREBLAEFH T
F. B S HTAEART S, MFBABRK S H—1

fEMM T TR B (1973—) , %, WA FF & A, 8+ . exnail: wanliangxia@126. com

NEM(1939—), B, KA, #0145 F0.
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. EEREEEEE

L Yok

TFHHHR S, BT, BN 5. F8 o« Ma REWY
8. — M E e WA — N RA T EEE N —
ABF) SOt «€S,34 a €S Ha Ma %
S PHAHBE—IK. % o(S)RHTE S MTH. & ¥2
HiEE, AB RHiE He € AB.—MEXFE S LH%
MER~OIB T HMERRE

iEW1 AB~(Ae)(e B);

EM 2 Aecie,Be; ef ~AeBe” = Ae ™ Be;

EN3 Aee  B~AB.H9 AB#0Q.

At E— N HESN T FEMSREY i AR

W agas 1 [ abuaibi® hZz— Hh,i >1H
E=1

aysbysaz,by,a3,b3,7,a;,b; AR FE.
®’G=(V,E)NBE,u G H—PTK, u &b

K—AHEo, RS u XERAAKN—MEFESR. R o

BGH—EMo= [] o o Bu i8N

w€ V(G)

GH Il (ou-D!BA. 8 HERER, 2:(C)

u€ V(G)

X G HTHRN HARBRANEE,G MIEANT
AR R g0(G),81(G),2:(G), . G WA
Cx P2 bl

folz) = 25(6):".
B M B TR, g (M)N M B SHY i B

£ (M), M 85 G ETAR
fule) = iogxmz".
2 §|E

% T HEG W— @M, IE G WE— %R
BWille PRABNEHEFEe e MFRED, WB
G M—A B T8,

3121 %o, fo, B G WANFRNME,
WA G, M G, , wike T, # T, RFAE.

3128 W TAHT RGHAEMNRANLE
W, D) R G MRS N, T) MY,
T1) ZEEE—NE. Kb

( ~) IT le € E l
R (2, T)={Tie€ ZI

& T, —G #— R, BT A Mk F B A

R —AHE PR N G —MEAME.

31@3¢ # A.B.C.D BZ%#K¥,ABCD &
@ B a.b.c& ABCD. M :

(1)aABa ~ CD~aBAa ~ CD~aeABa~ DC;

(2) AaBa~ bCb ™~ cDc ™ ~aBa~ AbCh™ cDc™ ~
aBa~ bCb~ AcDe ™ ;

(3) AaBa~ bCb ™~ cDc~ ~ BaAa ™~ 6Cb ™~ cDc ™ ~
CaAa  bBb ™ cD¢™ ~DaAa bBb ™ Cc™.

iEfA HiER 1.2.3 518,

3@ 4% ®AB.C.D.ERLRHEF,
ABCDE £#iH H a.b& ABCDE. 1|

AaBbCa™ Db~ E~ ADCBEaba ™ b~ .

s1@s®) ®S,.S, R#IEH a,6&5,.% S,

~Syaba b, M 0(S,)=0(S,) +1.

3 o SKAH

& n E—'4~IE&&, ays bl s Al b2, -,
RARMNFE, BXF
IQ l g n,A, =, a‘b,,B, = b{a[.

REHERF. IERFHE, 8
@Y, Y Y, Y5 Y,
Hi Yy, ﬁﬁﬁﬁ‘ #®
= | X1X3X3X3 1,
H} = | X1X3X1X31,
= | X1X1X3X3 1,
H} = |aX1X3a™ XiXi1,
H3 = 'uX1X%a™ X3X3),
Hi = laX1Xia™ X3X31,
H; = laX3a” X1X3X31,
Hy = |X1X3aX3a™ 6X3b671,
Hj = |X1XjaX3a™ X367,
Hip = | X71X3aX3a™ 6X367 |,

9anvba

Hi, = | X1aX%a™ bX3bc™ Xic™ |,
HY, = {X1XiX3X31,

Hi; = {aXia™ X3X3XG1,

Hi = |aX3a™ X1X1X51,

His = |aXja™ X3X3X%1,
His = { X3X%aXia™ 6X367 1.
o x1 = OC. x = O,
= I(EDIDI' Xi= t(-:).b“
X#Eiag!i [(1<1<’1 )ﬁ ClgA‘ ,D,;Bp
21 # gij(n)iiﬁ H 5%k FlliE
M E T =g,~)(n -1H& f;;'l’(.z’)=l-ﬂu
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Hem

71 RS — B A H T E FRA KT R &7

& (n)=4x; +4x, +4z(i-1); +4z(i-1)y»
Yji=1;

21;2+6I;‘+81(,‘-|)2, Yj=2;

2z; ta4x; t4xz;, +2z(;-1, H4x(i-1;3,
W j=3,12;

8z(i-1, +8zi-1y,, Hiji=4

Hi=5

2z; +2x; *+2z(i-1st27(i-16 + 8Z(i-1)7»
4j=6;

2z, +2xi-, + 2x¢i-1), T 22—, + B2 (i-ny,»
% j=17,13,14,15;

4x(i-y, tax(i-n, téx(i-p tz(i-2),,
% j=8,16;

2x(i-y), Az (i-n), Hax (-1, T 220 -2), TAZ(i -2,

% =9;

i t x(i-n, t 22—, 226, Hzop, +

21‘,' +6I(.--|) +8.I‘(,'-|) y
5 2 5

2z¢i-2, * 2z(i-2), t (-2, F T(i-D),»
4,;=10;
2z(i-1, +22(i- 1), T 22-2), + 2x(i-2), + 82(;-2),»
=11
WS RE H XA
H™' = {xrixartxaixgt

x* X’ll_l = c:) C[r X,Z'—l = :@_:C[v

I=n-1

HXHEER R

(IK<IK<K2-1)HCCSA,DCB,.
Btk , 7 B8 T A9 16 0 i i 58 A R, 3X 2 il i 4R
C A EBRITHRWGEH
Fi = 1 X17'X3 a0, X3 b2 X357,
Fp = X7 X3 a5, X3 670 X357,
F3 = |a,X17' X376, X3 b X537,
Fy = 1a X7 X376, X3 " bra X3
Fs = {6,X77'X3 a0, X3 "2 6, X371,
Fe = |6,X1' X372, X5 "az0,X37",
F; = {b,a X7 ' X37' X1 a 6.X57'
Fg = {6 X1 X37' X5 az0:%37 ",
Fo = | X1' X3 a6, X3 "a;b,X17'1,
Fio = {ba X7 ' X537 X3 b7, X37
Fy = 1X1'X3 a6, X3 "a:6:X57,
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Fp = (6, X7 X537 X3 " b7a,X57',
Fi3 = 16, X77'X3 "2, X3 670, X371,
Fi = 1a,X7'X37'8,X3 "a,0,X37"
Fis = 16,X77' X3 "2, X3 b7a,X77'
Fis = 1. X7 X370, X5 Ya 0.X571 .
¢ Ri™ = l=é?—lcll' Ry = IE?-:(;:"'
Ry = OD/, Ry =
HH,C'Sba,,D/'Sa;b; A
#a€C M bEC;
#FbE€C M acEC,
Za; €EDLW b €C;
#Fb €D, a; €D, .
# F| 5 His 'ZEFE— W 0 8
O(X7' X3 b, X3 b0 X0 ") =
aR}'a” RY'Ry 'R}

1
[y

‘

hizH 2%
O(axg-la_ X:-IXT—IXE—I) e
aR3'a” RY'RY'RY,
BF  XT7'X3'ab XY 'baa XTI~
Xv;—lx%-laxvi-la-x':—lz
m—la-m-lxg-lxz-l'

nis
o( X1 X3 e b, X3 b7 X37") =
o(aXE'la' x»‘.—lxvl-—lx-;—l) -
aRi'a” RY'RY'RY.
Bt g(F)=g (n-1).
PSR 77 35T 18 F,(2<k<<16)5 HJ (1
<G<IO)WRERRA, NAE

g;l(n) =4g,-.(n —-1)+ Zg,-“(u -1)+
Zgiu(n -1)+ 4g(,--|>l(n -1) +
4g(i-1,(n - 1) (1)

PSR (1) 2 BLATIER 77 2 AT 78
£ (nQ2<i<16).

RIE B EER
g.-u(n) = g;’(n),g.'u(n) = gi.,(")

& g, (n) = g (n).
SEFIBHARRL.
4 —RENSERIE

ESE—1 B Go M— 1 ERY » , EEMF K
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A un M vo’ EA BRI A
UpsU) s U UY s U UT " "y Uy Uy
w1 Uy 01,02 s V2,03 U3, Uy s Uns
WRIGSBIA a, 0,I<I<n)RAA wo, w/'v (q
ARFAT4), WEHE G,. BAY wu' M v EF—
B LR, G, (n23) RIEFEA.
ER2 #g(G)ER G, SN BIKA
I H ,g;,(n)ﬁﬁi HQ<<16)P TN i fih
EREA. N g (G, R gr’(n)(Ogrgi)mﬁﬁ
44.
S MFLRM G, B —RIERES
ULy Uy U VUL > Upl 5 Uty 5 Up Uk+]5 U Vps VU +1
U<U<n 1<k<n - 1) BWA. L% G, BB F
F—ATAH R4 AYIE, W G, AR A TR 10
E\X\E; X3 EZX3E X Es.
HP E(Q<s<S)RENR , E\ELE3EEs & Gy
Hytx A BT . B
o(E|E;E3ELEs) = p,
/0] o(E X E;X3E X 3E  X4Es) =
o(LiX Ly X;L3X3L4X,) + p.
He (L, L,LsLy) =0. FIHEN 2.3 X513 3 718
o(L{X L,X;L3X3L4X4) = 0(Sy),
R So€ HY (1<j<<16). BRI A E 2 1 AR i
G, WS,
GG A 1 .

u’ U wou wy My owy Wy ou u
4
b \ é ‘
v Ga 4 v viow V{G’ y V5% v/
M1 G,#G;

Fig.1 Gpand G;
G, P%a,b,a,50<i<n) REWA. %

G, HH— BB RA TR H BB 48R . 5 8
Bla,b WA u,v ERFEBRE, G, B9 A HiTHE
BT 4 MEAHR:

{X76aX36™ X3a~ Xil,

{ X1baX3X3a” X367}, .

| X7abX36~ X3a™ Xil,

| X7abX3X%a™ X367 1.

Kb, X7, X3, X3, X3 8 3 ¥k S (1)FE
FEBUE A ik AT 48
g:(G,) =2g; (n) + gei-ny,(n) + gri-n,(n).
MER 1|
gi(G,) = 28.'10(") +2g(i-n,(n).

G, (1Sn<S)WSHRAH T
fo,(x) = 2(1+ 19z +1227),

fcz(I) = 24(3z + 4122 + 20z%),
fo,(z) = 22(3z +2092% + 13882 + 448z"),
fo(z) = 2°(z + 7527 +

1620z + 5344z + 11522°),
fo(z) = 22z + 15722 +

43132 + 40248z + 750882° + 11264z°).
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Upper Embedability of Graphs
Whose Maximal Degree of Every Face Is 6

CHAI Zhao , LIU Yan-pei
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Abstract: This paper gives a kind of group set whose maximal degree of every face is 6. And proves
that if any loopless graph can be embeded in the plane and the degree of every face does not exceed 6,
then G is upper embedable. And further constructs the graphs which belong to.
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