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Graphs in Surfaces
BWELR  ERF AX

n-manifold 0 triangulation &% n (n-)-skelton &%
(-0-simplicial complex 2 & D BREGHLS 7 S a6, L v
INRRES W I N=2 0B EEBRT3.
RFTEECE# Doty , 6l sumple graph (-
dimensional simplicial complex Y& U, G & % nBtrs723l6]
L 5RO 2. Fia closed 2-mamifold T orientaple 7z
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3§1. Triangulation . |
Def. f1G—=F kembeddwgtdses, F-9C ak
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%{e€G [ fOnT 24} + #{ecG|f &)tk (T) j=m
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Theorem 1. f: G — F triangulation
§:6 > F embedding
= 71& triangu lation
(8E8R) F o genus & p, (fGCF) d 0-, 1-,2- Simplex ¥&
kB4, o, 0i,0lz LFBE, Olo-OitOla= ofo-4ol=2-2p,
F-3¢ a camponenfaﬁ( #(F-J6)=ols =% L T, F-3G6 2 &
Com,oonen,zf M 2-disk 2 72 F #UF' vertices & B¥ T4 1=,
edge ot & A/ BP LT ¢MSE 2dsk T3, T3 &
o= i tA ) + o' = 2-2p .
L= ola+oll 202 .
F-4%6G o Com,ponent A=l T k(A At k¥ .
R'(A:) & X0 operalion o 18 A As £ L 2o A-0do
HeT3Emhs RAI=KMAD) . R2k23
¥3 ¢, 3 S %f,km:) <SK(A)
Sk(A:) +2A" = = R'(AD
ZRMAD) = 2(d,+ol") = 3cl; + 2]
£9, 2o’ | #-:2 =0, k(A)=3 &b ohdl
iz F-§6 o % component @ 2-disk @' 3@ H Y, T
1 F m'lf}*iangu/at‘on ETTBo
Zv /B A N> ,rG ' F o trianyu/a‘(im 2# 3.0 &3
ﬁ;anju/afim fG—>F »BR-F3) LudRBNTEE,
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Theorem 1 1d graph & 2-mani-fo’/d Fo trian‘ju/a'/ian?l:
UBN LS o3 embedding ;s MBSTTO S LEFR LT u B,
2d GEF £ mts 2 Shi & & %o Triangulation & — %2
HIznEu > BIBNEFEHKZ M3 =0 M T 3H %
ML omrgo BR2H2. |

Theorem 2. £, 7 G —>S* 'Cfianyu/altim
=—p> IH:5%*—>S? ﬁamebmméism

such that Hof= 4
> o Theorem O SEBHI= 1% L1 < S D ARZEND DN, foontp

BDELAUBONTHI=, G o verlices o 329 induclion 125 3 %
NEs uTdENLS, S0 Eb»ga/a‘ﬁm r4 Vérfices%/]\d)%d)
13 3-sinplexn BB, do=d. 0 LS FR I T B2 N Y
. | -
Lemma_ e - =imple Wf/" verTices m#z #V(G)ék (h24)
Vf: 652 V9:6->5° :Ir;anju/aﬁ'm
= F4. 5% 9 ﬁameomomésm |
suck ot Af -9
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Theorem 2 n B.0%7'(3 L(higue 'HHN, Yo lemma @
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B4 HE L 7w r;r“u 1 |

& % genus 20) or/entaéle 2—mam7[o/a/ & ¢, R %) (& Fz

A ) 5)73 gmp/z G o embedc/(rg (thanju/afmn) 5 2N W

S0

s6cFe chFz |
F2 mﬁomeomrpéisni 2 G % 9@ i~ a 2 D IZBR LFU
$72 0 b Theorem 2. w%vﬁ;zla.}:m27w{mla %’723_,
tr/anqu/afmn, THB . |
Remark . Thanja/aiidn o EE LY 35 é & (2
& simpex 0. 0x 1= 7 L T Gind: = 2.0 vertices 2?13)
Meorem I 2 Lt 5}12 Lxo examp/e 10\39))90 |
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Def . Fo '[r:dngu/afzon ym,b/t 2 Vertices mf&m—%d\m 3
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N & minimal trianju/a.‘lfion & o3\ .
genus p & closed surface o minimal triangulation @ Ver-
lices n¥u3 {19385 )4 f (pr2, p2mezdio)
2HEzoMm3 e mREOSM e 3 (ixjzxitanBahosg
K) . S* & S*S' o minimal triangulation 13 (gragh
nBot) Unigue 253, A
Df f:G6-F, JGi—>F m%I=Fo Ir/anyu/afion '%
B, th5IZd T RES simplicial complex & & 7
(fG<F), (§6,<F) &3823.
(J6.9F) 1% (f6F) 0 AL HBES  I<F (f6~<F6)
ERUT, F12JL£o XTI
Def. trimga/aﬁon f:6=F A maximal 253
& J6>F o f<g 75 lriangulalion 7 5 (3 =9 .
Z&n 5 L4 surface F 197 L T4 magimal Triangule-
ltion X323 5 2 LITH S 2N,
Theorem 3. S° o maximal triangulation 12 mnimal tri-
angulalion T & %.
(488) S* o 12&E 2 Triangulalion @ €B.a I-simplex T
£e3 (t=UV, £53). Yoslr & ‘A
EMITHEBD arc A A simple path & 4>
L2HBRT D > eawbnd. (F55EF) | 2
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Conj eclure 1. Mavmal ‘ﬁ/akyu/al‘/‘On (3 minimal Z‘ria/?yu-\
lation 2 %3 .

Femark. Aexz. I& genus 2 o surface » minimal Iricnule
lion ! grogh 2ot o> (o BI® ) T1ask d 53", embedding
IZ@&T 3 <&, minimal triangulation X wnique 2'7F L
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83, Hyh-dmensional case.
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theorem 3 1<% L T 1F;
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