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Graphs in Surfaces
MEBELRK  RRF Ax

n-manifold 9 triangulation &% o (n-)-skelton 2%
(n-0-simplicial complex 2 & D FBREIHKS T S, v
IR I N=2 0 BEEEBF3.

NFTEEC @bty , Gz simple graph (1
dimensional sumplicial complex Y& U, G &% nZtrs7238l6
L wBAIF 2. Fia closed z-mamifold 2 ovientaple 7z
2 I<PE» T AL . | |
§1. Triangulation . |
Def. §:G—>F tewmbeddwgtdies, F-2C ak
Conneded wa?ohew‘k C =%,
%{eeG [ f1On T4} + #{ecG|f &)tk (T) j=m
nes, CHMIHTHS Lud. -
Def . enbeddng §: G—>TF 1t tniangulation &3 .
> F-J6 9 220 Component RZWH < 5 3.
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Thecrem 1. f: G — F triangulation
§:6 > F embedding
=4 J (@ triangu lation
(8E8R) F o genus & p, (fGCF) d 0-, 1-,2- Simplex o8&
% 4, 0o,0,,0z £F3E, Olo-Oit0fz= Olo-40i=2-2p,
F-J6 o component n¥x #(F-J€)=olz I=%r L X, F-9G 0 %&
component ¢ 2-disk 2 72 7 HUT vertices & BY T3'I=,
edge nor & A/ DBP LT ¢MS5E 2dskcd 3, 73 ¢&
o= i tA) + A = 2-2;5 .
Ch'=oly+d! 202 .
F-46 o component A 1= L T R(A): At k¥ .
R(A:) & X0 operalion o 16 Ac— A £ LE E2 0 A0do
HeT3Gmhs RAI=KMAD) . R2k23.
F3L, Sofs < gk(/’z) <3k
Sk(:) +2K" = = k(A
ZRA) = 2 (A +o) = 30ty +2of
£9, 220G, #-2 A=0, k(A)=3 it odl,
Wiz F-§6 o % component 1@ 2-disk @' 3% & Y, S
1 F mfh‘angu/afian T B |
Z’ N5 ,rG. ' F o trian/ou/afion 2F 3.0 &3
tianqulation £:G6>F # BEF3) LoD BBEMRTBE.
| >
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Theorem 1 1d graph & s 2—mani-fa/a/ F o trianju/a‘/ioiziﬁ:
2N LS p\3 embedding SRS EER LT 0B,
2d GEF £mb2 s & %o Triangulation T — B2
B cu s SBNSELL D, ot BT 3HE
MTEarZTo EBR222. :

Thecrem 2. f, 7§ : G —S* trianyu/afim
= IH:5%*—S? //amebmmAi:m

such that Hf= 4

> o Theorem O 3FEAI= 1% u < 2 AFXZNB DN, feoanth
BDYAtEBen =B 1=, & o verlices o ¥ D induclion 1=& 3 %
NIz 02X~ LD, Sz N ﬁiwﬁu/a‘fim rd Vérfices'%/i\d)%a)
IE 3—5,‘;;1/:/%@ BB, oo=d. >0 L %5812 T o B2 XY

T, |
Lemma G : simf!e 7ra/>/», verTices m& #V(@) =k (k2 4-)

Vf: G'%SZ»VJ:G”} S5* -‘frianju/afim
SUCL ﬂﬂf £°f =j

(GEsH)  BF .
Ex 1. %”@\’7"7 7 K7 (& S,XSI 7)] 2riangu/afi()ﬂ 2H0,

Theorem 2 nB.0%7'(3 Unique 'HH N, L'O) lemma &
s .
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2% 13HBE L T u 7}‘(\ ;. -
@_ F % genus 20 onentaéle z—mamfo/a/ &L, Ko &
AD G ?mf/l G o embea/Jm(j (tk;anau/afzm) EX T,

B Ho
c T
p//
T
A,
EASS
B\\\;
A ‘ /
E ¢ -
D.AF,M,_

Fz 0 homeomorphiom 7 fG € 96 1 £ 3 ¢ 0 12R LT,
’d”fid’?% Tflébre/kZ.‘é Loz 7@ ro 2-7 m—‘émla %’Q 3
brangulation 5 - e TR

Pemark . rfrianyah‘f:‘bmm 2HE ML 75&5 39 - (132
\& simdex 07,0 1< LT ONaG =250 vertices E?*ra)
Theorem I 2 £t 53<ZZ Lixo exam,p/eﬂ\&)/bo B

§ 2. Minimal and Moximal E;angu/atioht
Def . F o) lriangulotion graph 7 vertices o ¥ 0B/
4
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? & minimal trianqulation & 0£3\ .
genus p 0 closed surface o minimal triangulation o ver-
lices n%13 {('Hm Vb (pr2, b2nEx1310)
CEzom3 e RESM 03 (i xicnfhos
%) . S* & S*S' o minimal tmanya/af/on (d ( gm,aA
0B%2) Unigue 255,
Df Ff:6-F, JGe1—->F m&I=Fo Iriazzyu/afion '%
BEX, MSICL T RES simplicial complex & & %
(fG<F), (J&,<F) &3823.
(J6.AF) X (f6QF) o #HIHB ES (74 F (g6~F¢)
EBT, F13J&£o kTS,
Def . trianja/a'bon f E>F A mayima/ 7259 o
= Ji6—>F x f<f %5 Lriangulalion 5 5 (3 f=9 .
BE P S LA T surface F 151 L 2 mazimal Triangula-
tion W23 5 2 LITEH G A
Theorem 3. S° o maximal triangulation 1% minimal Tri-
Mgu/a,ﬁon (4 - P

(3£8A) S® »1EB o ’tn‘afgya/abon D REE I-simplex T

22:5(7:-%?},&35).%0)%&&‘/1
LMITHEBD arc A A simple path & 4’
LZB2T 3 2 enhn s, (F55F) (4
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Conj eclure 1 Maamal ‘ﬂ/angu/afmn (& minimal Ztr/'aﬂdou—\
lation 2 33 .
Remark. 'exz. 1& genus 2 o surface o minimal Ir/zznju/a.-
lion ! qragh 2ot o (o BI® ) T1a3k & 53", embedding
IZ@G&T 3 <&, minimal triangulation & unique T'7x L
TEEZFLTwD,

53, High- dimensioral case.

1,2 NEH &E—BXL 2 smplicial CDMP/E?( FTHET
WFE  manifold (FE 1a3% 2 Z‘riaigyu/a‘[iorz) % | wam b
ETRIED L & Gt o 3 UBMNIES KD, .

Problem. Triangulation f: K "o M 23T L T Ther
rem 1,2 QPIREE% 2 & .
theorem 3 IS#1L T 1F;

Conjeclure 2. S * D maximal Triangulaliorn 13 minimal,

AEFodims, Bra (B I L) a4 FH< L5423
Abd Y Groph B0 BRI 20 ClRFE WEE L ESE S
Wl UHREEAWE LE T,

B Wk



