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IR TINTCHEROIB®BEMELLS, /—-bELTZ
rOTAHAZLE, RATONILIEBRAMDIZT, HLTHEAWNE
RERALTAZILEN, ZRLDIZLEXRRRLDTVWOAITFAL
rZAL3L, FIHHNRBAYLRARLBELIDZIZIIETAT
L7, SENDHAEIE fake surface DRBPEHNLL—HLH T VI
GANDT, HFLLWEFRIALINZ LA

Sl IS ABERTE2R/BHE S 2-complex (LDOWTDEBENLEHE
T3

§2 I3 collapsing map ¢) inverse TCU & LY LR FEHA
THELDODORMBTI,

§3 |3 free face ¥ oL W spine CMELALHBAETHWNLSD
POEBNMEBREERLLLOTT.

§4 {3135k universal cover BRORXRRLZERTELDNOEMT
T, 0B bLI T LEHEEEMTEOLNTT,

85 (CE» TR » & fake surface NDEEAHNTHICZL D & T,
DS-diagramD LW NERKE2H L L WVWADAT, LTI L2FT
A 378, fake surfacel WIHINRE L T A% H I T standard
polyhedron ¥ E-»TAZ L.

56 (3 [ DS-diagramX S ABRRAELTHE 1 JLERTAR
i+ 2n:2BEILLALOT, ChIEFZHZIDND/—FOERXRERT
Lz, 2 LT 46<HAEBNIRIZS V>TVNEDRLWVEWN
NRL, E3Lb0nEVELED2BEADYZEA.
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§1. POLYGONAL SYSTEM

1.1 Definition. & Slcx L .
S+ = S X {+l, -1,
S* = Sx i+, —!'
LED B, St IS (A H1), (A, -1 B AT AT @B,
2. St I (A, +)., (A, —) E AT, AT EEL,
(S*1)® = S*IXS*X.--XS*' ( n times)

D (X2 Xas - Xl 2B EnD word EBU, XiXaw- Xy LB,
Acte S iex LT,

(A=)t = &
LSED DB, 2/, word W o= XiXaooeXa l2WLT  _ AY

B! = X, ' .Y tX, (ﬁ,\_,//»
:

EED D,
A*, ATeSsS= 2L T,
(AT)T = A" (A"}~ = A~
(A7) = A~ (A7)” = A"
LED L.
AYY, ATte sSEY TH LT,
(AT} = A" (ATY)" = A°
(A"Y)r = A° (A=) = A"
LED S,

Atte S r AeS *BRALT. ALES A TRKLTZEHD
5. 27, XesS* r (X", X")eS*xS* ¥*RA—RIT 5,
% P,: (St)r — Sttt ¢: S - S £xhEN

P,(¥) = X; for each W=X;X3:-:X,€ (S=*)~
q(X) = A 1if X=4°*, e==1
TEDH S .
F=X1Xz- - Xo€ (S D& &, o(P(¥))= A THBELLE

X, T YiloBIT2 A 0 ghostTH b, &£,
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1.2 Proposition.
(1) v Xe s, X+, X—e S*=,
{(2) v A€ S i A= (A", AT}, A"t= (AT, A7),

1.3 Definition, E& kD wordsD# & P* , k=1,2,3, -,
YPLUTOLIRRED S
k=1 D& &, Pl=(X|Xe§*t} |
k22 Dk &,
Qe P* & (i) Q=X1Xz2- Xk, X, € S =},
([ ).X,-H.:#X.".fqr each | (mod. k),
(i ) XoXerr# s XsXyer, Xyea7MK 8

for each i+ j (mod. k).

P=P'UP2?y.--UP*... % polyqonal set kW3,

1.4 Example. polygonal set D JLICZ D E 7\ words O H :
AA-', ABA-', ABCA-', --., ABCABD, ABCB~'A-'D, BCB-1A"'DA, -

1.5 Proposition.
(1) e P* = Q~'e P,
(2) Q=X¥, Xe S=*', Qe P* = WXe P*,

1.6 Definition.Q,Q',0°e€e P=P'WP2U ---UP*. ... 2L T
(i} Q7' = Q,

(i) Q=XW, Xe S ! = Xi=WHX,

fii ) ¢Q=Q° = Q' =Q,

(v) q=Q", ¢'=Q" = Q=Q°,
LEDHBZIEWE>»TPICAENRRKR "= ZAN3. QeP* D
CRTAL2AMEHM a=0Q] # k-gonk W5, QEHZL, BRAL T
k-gon L BRI EICT 5.
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UT k-gons DHES
T = Qi Qz, -+, Qul Q,€P |
2o2WTHZ 5,

1.7 Definition. > ey LT,
S: = {A€S | A ghost¥ &L word XTI HIZH 3 |
Sit!'=Sx {+l,-1}

EHhobT.,
1.8 Definition.i=1,2,---,m, & L.
S =1Q; | Q, €P =] Q=X Xi2- Xy wcry | XeyE S* )

'=(Q,1 Q,€eP },

T35, TN E

bijection f{:S  *¥! — S *!, such that

(i) f{X"*)=1(f(X))"! for each X€ S ;*!,

(i) Z'= ( tXe)EXead X wcnr) )
HEETA L LI, TEZ'id isomorphic THB LW\,
I=X' 8L,

1.9 Definition. k-gon Q & corner ¥ XD X HIZEH % :
l-gon Q=X e P' /LT, £& A={X". X} € Qn
corner ¥ \W 9 ,
k-gon Q=X:Xz---X, €P* (k22 ) KHLX, £&:
A= {X" Xeed™d, i=1.2,--+,k, (nod, k),
¥ Q O corner kW3,
QEP* o corners D2&k% AQ L&FL.

1.10 Proposition.
(1) Qe P* = #A(.Q)=k.
(2) ¢, Qe Px Q=Q = A(Q)=A(Q").
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1.11 Definition. X =(Q,| Q,€P, i=1,2,-+,0) &
AQIINAQsl=9¢ if i=]j

*A7FT L&, T% polygonal system W5, ZDL &
A(Z)=2(0)IVANRDU--UA(Qa)

LEBX, FOILE D corner L WnWIH,

1.12 Definition. polygonal system X {C¥ L T, Sz* [
HBGE "~ BXDOLS3kARSE, REL, A €Sz HLT A
AT RN A DEBLRPERDTLOET S :
(i) | A%, B ) €X(Z) = A°=3}°,
(i) A®=<B?, B =C® = A°=(°,

St/ = a);-f;gza) vertex ¥ W) , L vertices Nk %
Vi L #<, &#v €V (I onepoint |v| s E, In%

v & underlying space Wy,

1.13 Definition. polygonal system X = {Q,} & L T,
.= (Q) % T face, S; NL% TP edget VN5, TN
faces DRk, edgesNELk2Th¥FNn F:, Ex 8L,
#a€F;:, A €Ey A LT ENEFN open 2-disk [a |, open
interval JA| 2/ B &H, chbo2 2 Fhia., A O underlying

space £ W5 ,

1.14 Definition.

A veV: DRETHLLE, v<A LEEZX, viZ A€E:
¥ incidentTH B, LW,

A€ Sz M Q €ad ghost ThHb L& A <altFBE. A€E
I3} € Fz: & incidentTdH» 3, W,

veVi taeFg L, v<AaA . A <a k%% A€E:
#Eﬁ‘ét%v<a&'%3.vkati incidentTH 5, LW,




(&

1.1 Definition, polygonal system Z {ZW LT ViUE U

F: 4% 3 2&T cell complex ¥ spine complex ¥ IE{F, K (Z

) ¥bHhobT.,
& cell ¢ underlying space DKL L% IK(Z)]| &%,

K (Z) o underlying space & W3,

1.16 Proposition. X = X' Zo6WERDI MDD
Fy: =F;:, Ex =Ez, Vg =Vx
AlZ)=A2(2").

1.17 Example. spine complex DEFWVWDHEITS :
{ A} { A, B. ABA-'B~? }

~

.

{ AB } { AB-?, BC™*, CA-?*,AX, BX, CX }

N

{ Ac, BC-?* } { A, AB"*ABB }
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§ 2. MEMBRANE COMPLEX OF POLYGONAL SYSTEM.

CHWTIE, R+ ZRR-ERDLTLDELETE., T4 bbb
A €Sz It LTIE A LI AT 20l A DZETHB,

2.1 Definition. St D3I HDDTh b bHESE

YA PLL I WL LY
4 polygonal system X J) junction TH 3% LT
Hua'.AJa”EA(Z) for each |+ j
L% b LTHB., T junctions NLEE 7 (Z) LH#L.

B= A8 a2%2 A% S brimTH B LY = a0,
Azaz. A;“I BT junctionTHB T &ThHh 5,

2.2 Proposition.

a8 .82, a.%3) e (), vevy: v<a,h

=
v £ Az“. v < Ass’

2.4 Definition. Y=lA,6‘, Azsz, Aga’l MWD junctionT

Hrrs&, o
5, Nk % pair (Y, o) % directed junctionk W3 ,

=[A18’| A252' 5363] # Y ? sectional edge ¥ W\

2.5 Definition.

junction Y = {aAlx 802 ¢%¢) en(z) LT, TOMGKE
FEADE S >ICBEBLE-LNAE Y ) substance W), LKA
Wik D 2-disk # Y ? underlying space £ WW, |YI| &¢&D

4, segment | o .|l % sectional edge g . ¢ underlying space

, segment |B .| % brim 8. @ underlying space , 7t ¥ &

W,



&)

lowl
ey 8 ] )

Ca = I1AAMBLR, CY€]
Gs = [Bleicieriiy
cc = [CO°jA%r i8]
Ba = <Bls cleiplsy
Bes = (Cac.l\ahlﬂaa)
Bc = <KA"A B°B|CP¢)

I3l

2.6 Definition. polygonal system X ¢) brims ¢) under-

lying space D2tk (B 2B8I(Z) E&RDT.
Yen(Z), BeBAZ), IBI € Y| TharrbasB8LYLSE
b3,

2.7 Definition. m-gon Q = X;Xz- KXo 2R LT, Sqt O
T MEERH -

TQ) = Ko™ X7 XXX X X X7 e
2 Q5 induce SNALBMEMD track E W, T(Q) DHEHL
72845 % TI(Q) o fragment kW3,

2.8 Definition. 290 brims B .k B e, B B fragment :

'WLAVVL LT TR ARY VO AL I
DEHFERANWT
Bao= <h8r, afri 0, gy = T, 82l e
LEDLENBILLHE, b3 adjacentTH B, LW,
adjacent ?t brims B, £ B8 WL, v= (B B:lZ%,

2 jointpoint: W), TDLE v <Ba, Bs tEDLT,
272, Ba, Bs /& induce Eh B sectional edges :

Ca = [A232| Al6l. Aaaal. Cp = [B‘("xl Bz‘,'z. Bsa'3>
i LT v |oal, loal ERDLT,
T 0 joint pointsDek%t v (Z) LRXRDLT.,



2.9 Definition. 2 D¢ sectional edges :

oa = 30 a2 a8y, 6y = (387 8, Bde
HOE¥DHEMRE :
(i) 0t = (3,81
(i) A %za,81p, 0 1p, 8 2 4 05y 8ag 37 ap 85 13 fragment
CHBLE, oa Lo i3 attachableTH 3 & W,

0a toes M attachableT H 3 & &, directed junctions

(Ya, 0al & (Y, 0s) I3 adjacentTH 3 & W5,

2.10 Definition. sectional edges Ntk | ¢, | %

(i) o ~ ¢

(i) o1~ 02 if ¢, .is attachable with ¢ ;
EWIH RIERBRTRERLCYTS, THDLENRER r= (o]
#ZD sectionk \WIH , |lo! % v underlying space & VWV \\,
lrl|l ERDT,

20 sectionsDek®r(Z) XL,

(Y, o) » directed junction, D = [(oc] THi L &
r<Yi&dHLbI,

joint point v € y (X)) k& sectiony = (o] WL T

v<7r & vC lol
EEMH B,

[HERB] oa ~0sDE &, (Ya, 0a)l & (Ys, 08) HLT
identification space {Y AU I|Ysl/~ 2B HBTES,
ChHE—RICIIBY 2-disk L 435, HHRLHBAELL T,
annulus 2% A3 e H b, FDbitiE, Ya # self-adjacent
EWVNSIZLHBBINHEBEINPLTH B,
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c&mw\ te ’ speciol tase

2.11 Definition. 3 % polygonal system £ 3 5, £ND & &
joint points v (X) % O-cells, B8 (Z)U r () % 1l-cells,
jupctions DL tkn (Z) % 2-cells k § 3 cell complex A 5
Nad, 20 complex ¥ £ ) membrane complex & TS,

M(Z) = v(Z) U BI(Z) Ur(Z) un(Z)
EExRHLT,
2.12 Example X = | A, ABA~'BB |




i

membrane complex M (Z) (W L T F orientation® H{ A
T%ﬁgﬁ{?)%ﬁ‘%)fﬂhﬁ‘“.%mﬁéliﬁg'miﬁﬁlL.f@nﬁf
LW,

2.13 Definition. junction Y = {A,J‘, Azaz. Ass” [
JET 1 D0 orientation * EHH L &, £h %

(Axsl. Azaz. A353)
rg<cievs, o=t} 210o0EMETE, T

(A L3 A 3, A 8,() +(A181- Azsz. 5383) it p is even
] ' J , X =

EED S,

—(A,“. Az“. A,") if p is odd

(a8 as%3, w82y = — (a0 w82, a,d0
a8, aste agtey = —aat, aLter st
LEDHBILICENDE sectionB LUHE brim (T orientation

PANBIENTE S,

{Alall Azsz. A383] = _</‘:8‘. Azaz| A353>

7)) orientation %oriented junction Y = (A,E‘. A;J’. Aa"’)
? orientation £ —HKT B IILEDHELE, ChZYMNLD

induced orientation &£ W),
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§ 3. REGULAR SYSTEM.

3.1 Definition. polygonal system X /%
(R-1) VA€ Sz, 3Yen(Z); A" eY,

(R-2) (804282, 1t as¥sea i) = Ltz astrien ()
¥ dLE, T3 reqularTHhs, Wi,

3.2 Example. Ta= | A} i (R-2) 2@WAT(?2) A (R-1)%
W7 &% W polygonal systemT®H %,
.= (A, B, C, ABC 'BCA-'CAB~* |} X (R-1) Z@AL¥H (R-2)

¥ %7 X%\ polygonal systemTH 53, (T —TH?)

3.3 Proposition. T regular 7 6 ¥
(R-1') VAES;:, 3Y' ' €n(Z); A7eY’
HERDILD,

[ZEH]) R-1)D Yen(Z) & Y=1A85C) L¥5, (Xo)

=B%, (Xe)*t=C? LT BEE, XahXi:++, XcAXz2--€P HHHEHR
i€ 3 2 corners [A*, X7}, WA X7} EFEETE, (WEEHR
DS Bz XsAXi:+, XcAX2---€P2UPAU .- LW, s

B P!, P2 ORTH-72LLTLBEY cornersi3HEETZD
TOBRLW, ) FOEE(R-2KED, X, X" leA () L% B
poAte At X, . XaTlen (),

3.4 Proposition. polygonal system X /% regular 7 & {3
{£FF N directed junction (Y., o) &L T,

0s€ [oa]l, (Ya, 08 (YA, 0a)
7 3 directed junction (Y, el —BLHEET S,
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[ 8] YA=‘A161. Azsz. Asaal. O’A=“161| Azaz. A;Ja].

ET B, TNDY A O substance2FZ B L hHRT W,
Az= tAlsl. A25z" Aa= ‘Ala’. A353’

% corner |2 > polygon I—FBICE2 3., #h o %
Q:=A161A282"', Q2=A161A363"' € E;

ET 5, £NDELE track T (), T (Qz) @ fragments :
A252A131A151‘825'2' Aaa’Axa‘A;J"Baa"

H—RBICHFET L. LaH>T

Ya={A181~. 323'2. 333'3}. 0'a=[’na'—| 326.2. 336'3]
HEADODLDTH B . (iEEAE H D )

{t

3.5 Definition. > brims :

B, o= <B.%%s, ¢, ¥erp g, fany o= ol 23,-1,-2.0,1,2,3, 0,
LT,
B'Jal,c’atH, da. 1+

(\
t+1 v 1+ 1

..........

HEARMD track THB L&, N bHD brins DERY ¢
T = e B-3B -28-18BcB1B2B3"""""
2 TN, REmod traink Wi,
U B -3lUIB-2lUIBlUIBIUIBLIUIBZIVUIBSIU -
* Izl tdHb6bL, T underlying spage & W3J,
T trains DLk () LXRLT,

_.1 3._
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3.6 Proposition. 7 = --B8_38-2B-18B0B8182B3--+ ,
¢ REMO traink +3, £XL, |

B = <Blaal. Csac'l An‘“')-
FDL &

(i) |z & circleTH 3,
(i ) ‘B|6B'. Clac’l = ‘B,"“. C,8°’| as a corner if
i=j (mod. m),

(i) Bi+2a- =B, for each i ,

{iv) B i1+a =./3‘, for each i1 if "B v4+pn = B ¢y for some k.
(E8R] EB3TLz>hz,

3.7 Definition. E 3 m® train :

T = v B-3B-2B-1BBeB1B2B3"++"
EBiva =8 L LWEHBLE, Bivo #8, 2 HLWEHB2BTH B L
Wi,

3.8 Proposition. polygonal system X % regqular 7%¢ & I

SOHED brim 8= <8, ¢¥c | A0y LT B =B8% 2
train T = --.--.. B-3B-2B-1B0B18B2B3--+" »(HmEE
RLT) —BICHFETS.

iEBAiX Proposition3. 3 2B HDELAVWHhITBERICHB SN 3,

3.9 Proposition. polygonal system X /% regular 7t 5 |

2. V) membrane complex M (X ) & underlying space|M (X )|
i3 circles Iz | 2BRANVERFEF LI L2HETH 3.

(EBA] BBTL LI H,7?



(75)

§ 4. DEVELOPABLE SYSTEM

i.1 Definition, regular polygonal system X, 78
(D-1) EFEND 227 junctions Y, Y'€enp (Z)icHL T

junctions D F| :

Y=Y, Y2, -+, Yo=Y', Y, €70 (Z)
such that
Y. &Y . +1&13 adjac?ent for each i {(1=Sisp-1),

BEET B, | |
(D-2) ZHW28ND train 2 HF T L W,
T#HALLTWB L&, I3 developable THa, LW,

4.2 Example.
21 =1{ AB~?', BC-*', CA-', AD, BD, CD }.

X2 =1{ A, B, ABA™'B-Y }.
i, T2 regqularTHaH, T sl (D-1) @A X 4w,

4.3 Proposition. polygonal systemZT A% (D-1) ¥ @ 7> 3 %
5, £ membrane complex M {X ) I connected T 3,

4.4 Example. X = | A, ABA"'BB } ¥ (D-1) %# A 7% regular
system 2% (D-2) @S Lw, (212 Ex. 28T L)

4.5 Definition, THE R2T#z25%.

Vo = {0]
Vi = (e ?'] 8 = 2ke/3, %=0,1,2 (nod.3)}
Ey = {(0sy| y € Vy}
Va = {2e '] e"'eVy, 0 = n£(21/3-2%))
 Bfk#yicld 0 = 1/6.32/6,51/6,72/6,92/6,1112/6.

Bz = Ixs*sy | x=e"'eV,, y=2e?', O=pti{z/6}))
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Vo = Ine®l (n-1)e"'eVaoy, 6 = 2t(22/3-2°))
Ex = Ixsy |l x={(0-1)e"'€V,_;,, y=ne?!,

8 = nt(21/3-2°)]|
VvV = VeUV,UVU ¢ UvVaU :ere
B = BiUBzU - UBU «- -
T = (VsE)

THk3iLT, PELECHEWEMY 3-regular treeTH & £
B. cht s bkEOLIEBH (?) LLbn2ULELLT,

{4, ABAB'E o

Univera




am

4.6 Proposition. X /' developable system T H 3 7% & |F,
L XNEBRLFET
U p: U — M(Z) #% universal coveringmap & L T
ot M (Z.) L @ universal covering space ¥ 7t 3,
& 5 combinatorial mapp ¥* R T B2 LN T &3, 2L,
Int M(Z) BMI(Z) o BRBHEBRLTWVWS brims 4k %
NDBWTHESLSN S opencomplexDZ L TH 5B,

4.7 Definition. FdDp :U — M(Z) X @ universal
developing & W 35

4.8 Provnosition. U? combinatorial structure %* %3 3
HCREBNDLZ&KIIEHBZ xZ,:xZ, LAETHE., ZmE %
ROLAOXZHMBINIEBEENZx2Z:; LRETH S,

FIHERKOEFRICINAE, VICEREWENADND, BECEHB L
WIENLLAS, HAYREXROERLTHDLEGKLELZZFH X
MEWIZLTHE, RLAPEZEDEBNTHBERES, BT h
ELbELWZER, BOZNAMIAREEZXTF (ZEHrE2HHE
LeZwnwTlzzih?), E3LTIVRSEHRY A D% wn,

FLRAHFKRBMOTREEZWPSIERLED. 7528 Kk%
DT EXFABE L ELEZE LR TWIELEL - - -,

EFHABLWIAERT Y ALEBRVWHELZ TR, E/0FIC L3
ERBNFROMBRDILDIESIRAREZBREZHARLE LAY, 20K
EELLTHMWEEZFF >4 covering space DTHRP -7 54 VB
RRAEDABEDP TV AZTALZRZETHE2DWT Wt - 24
BT hEEIWnWeFHIZTWhEIEN, BPTHRIFHEHLTE-E X
BiiEfTrbeof, ZADZ LW, BBLEALZY Yy 7L
BARATLEIWE LKL, ZH3RAPL2RTICBEEAELET
TbIlELZELeI. EAaDBLwnwbiFleiL - - -
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§5. STANDARD SYSTEM.

COBMTEHmDDLLWVWERD, TiF regular system & L, F;,
Er, V: 27N FH D face, edge, vertexDE S ZRDLDT L
NDET S,

5.1 Definition. regular system X, /8
(§-1) FED AeEzicx L T

Tit A D ghostsFTE3IHEAL,
(8-2) FEDveVitHLT

# | A’eS:*] v<A’l = 4
P@LTLE, T3 standardTH S, LW I,

5.2 Example. = | A, ABA~'BB | I standard system T ¥
5,

5.3 Definition.(Casler) X ¥ topological polyhedron [
T3, XOEBAXDXIEBITIBZEGHFHLRD 3D

ey z

type I type 1 type 1

DNWITFNH»PTH2 L &X% standard polyhedron & W3 :
standard polyhedron XA H A3 XTEZREICEETE B L
% X # standard spine & W9,
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5.4. Proposition. K (X ) % standard systemX ¢) spine
complex £ § % & £ underlying space |K (X )| I standard
polyhedron T ® 5,

(] x€ |KI(Z)| DEF2ANNET LW,
x€lal, a€FrNDEE = xiX type 1
XxX€ |Al, A €EEr D& & = xiI type 1
x=|lvl], veV:y Dk& = xliI type I
5.5. Proposition. standard system X A (D-2)2 @9 %4 5

if, T spine complex ¢) underlying space |K (Z )| &
standard spine TH %,

5.6. Proposition. standard system X [ LT, #V: =n
b5 HE:=2n. HA(Z) =6n HERHMEID,

(W] 5. 10(i) »6# Sz*= 4n THB. LI HN
# St = 21{(# E:) TH2H»5L, # Ex = 2n %5,
SF¥I2, T = Q:, Qz2, ..., Qul Q,eP ™) FBL,
# A Q) = iln)

THhHENHL

# A(Z) = #A(0) + #AQ) + - + #A(Qa)

= i(l) + i{2) + - + 1la).
LZAH 5.1 (i )ik DE edge it T HZ LD ghost i3
163 [P
i(D+i(2l+---+i(a) = 3X#Ez = 6 n.
# A (X)) = 6n.

5. 7. Definition. polygonal system X {Zx L T, vertex

VEV: DR *2BFL XN junctionsD %2 n.(Z) LRI,
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5.8. Proposition. X # standard systemZs 5 {

# n.Z) = 4 for each v € V¢
(B S5.1p{i) I2&D, FEEND veV: LT
# | A’e S| v<A* | = 4

THB, WEEFEhEVE incident 7 S * D4 DD %

“131. Azaz. 5333. 5484’ C St
Y43, 54003 OM N T HFEIRABEBE LS, v
¥ incident?r junctioniidB X 4oL HT W, T4 bbb
# n.(Z) £ 4.
ST # 74(Z) = 4 T4dbb # nZ) £ 3 LHEELTA
2, FNDL &

A8, A%, alle) . ik o= 1,2,3.4, i#), jtk. k#i,
DIBERHPVED, E i (M8 a2 a8 1 5.2
DT W, Sid reqularZh b DMz > WT I3

.0, 0%, gt astey, qas3ls, a0y
NDHIHBLT corner T NH/BBIZDIEEERUVEDLMPZ W, £ T

a8 w02 % st ¢ A ()
T B, v<A, A 56 A1~ Ay 25 2 % relationk L T
(A:%81, 4.%4) 43 cornerich L ¥ 2 E/AL W,
g, v<A2,As HbH
(8202, a.0e) 2z (a3l3, a8ey
NnTFhhr—KFIiz corner T 632/ Wnw, ok 2 1Uf
(h2%2, 484 e x (z)
L4323 &S0 regularityh b
(adr, adey, qadz, wley e A(z) = Wy, Az e A (3)
LM, THNRBBEREBECFETS. MAZRATLEREBTH 3,
LT # n.(2) 4 T bhwnw, (KD D)
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§ 6. DS SYSTEM.

6.1 Definition. (#tH-—-H L) 2-sphere S 2 #» &5 standard
spine PANDEHBEMR f : S?2 - PIZOoWTHz23, Pog 0-,
1-, 2-cell @M LT flf '(a) HPLAMTH % 5IF,

SN T % identificationmap WW, A= (S2, f) % DS-

diaqram ¥ W\ 5,

6.2 Definition. 2 ¢ DS-diagramsA, = (S32, f,} &

A, = (82 fa} f,:8S? > P, HLTP, 6P, DLkt
NORME® h#HHFEELT, hef, =f, EXBUbIE, A1k
A BAETHEEWS, - . |

6.3 Definition. la 1, a2, ', @ a) % DS diagram A ? 2-
cells?label Nk & 3T 3, a, ) boundary ¥ — F M ICIEA 7
word ¥ da,,&tT5.,. FDLE

T(A) = ldar,daz .8 aul
% AM 5% induce B L/ DS-system ¥ W3,

6.4 Proposition. Z {A) I polygonal system T H 5 .

6.9 Theorem. A,., A, ¥ DS-diagramsk L, X (A.),
Z(A2) 2, A1, A2 5 induce S N7z DS-systemsk § 5,
Ay, A PAETHELODNDLBAIRHFIEII (A,) & Z (A2)
#% polygonalsystem( L T isomorphicT HB I & TH 5B,

6.6 Definition. polygonal systemX B a% 2 DS diagram
A& induce E 7> DS-system k isomorphic T H b & &, =
% DS-system (¢ W35,
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LT, BibsZWwRY =it polygonal system& L. Fz, Ex,
Vi 3ZFhZNRID face, edge, vertex NEGERDLDT LN LT

%,

6.7 Proposition. DS-system|} regular system THh5H.
6.8 Proposition. DS-system|} developable systemT H 5,
6.9 Proposition. DS-system{} standard system T H5,
6.10 Proposition. DS-system . (A ) X L T

# Fey=8#Vs: -1
Bhhio,

6.11 Example:.
. = | ABCDE, AXDB-'C-!, BXEC-'D-!, CXAD™'E~', DXBE-'A~"',

EXCA-'B-?! } i3 developable system TH % H DS-systemT I3 7
W, (o system|l Seifert-Weber ¢) hyperbolic dodeca-
hedron space 5B LN 2 LDTH 5B, )

S 2 = |A, ABA~'BB} I3 standard system /i DS-system T 7 \\,

s = |A, ABAB~'B-!} {3 DS-system TH53 . (ZhkB% LA
DTHbLU,TH5B., )

6.12 Theorem. X # DS-systemTHar271ONDLE+HFRMHEIL
(i) it developable system,

(i) I standard system,

(i) #F =%V — 1.

ND3IDBRDLD2ZLTHB.
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$.13 Proposition. 3 % developable#» D standard s poly-

gonal system & § 5, FDL &
#§F: =%V —1

[3E®9 ] #V: =n ¢T2r#n{Z) =4n, #E:x =3 n
TH3B, —F . = membrane complex M (X)) ® underlying

space TH BB IMI(Z)| ® coreil 3-regular graph TH %,
Lo TAAT—ERIE x (IM(Z)]) =4n—-6n=2n T

»H 5,
#F: =mkd2L#z(Z) =2m E»bs6 IM(Z)] E2m#

DERYES., TOFEERNIK 2-disk ¥ B> T/ LN S HME

*»WEk9T 5L
x (W) =2 (IM(Z})})+2m =2n+2m=s 2

msn+1

6.14. Corollary. # F: =#V;: -1 <= WI{I 2-sphere.



