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ZRRED=ATM2E DAt &K

MH B CRBORZERZB SR =R

1. #X

RHECIE 2 R O = i1 43 1 D TP T DA OISR 1= BT 2 T D REEIT D\ C
EATB. LT, ZRK M O =fTAE Y 5 - =BT 1, BRI TS > T E 0
SATFIEBA M L AMTH 5L DRIET L LT 5. £7-, SR HICERETF
=R BT b DDAEE R B,

BRI D H DS HA S 2 & BHAEROAIIC B 5 EEAHET — < D
—DTHS. DD BT VIEEE ORAL LS.

B: M 228835, M % =AISEIT 5 ZI X TEAUT D B E 7
FHET 2 (M1BH). EiX, ZnE 0 DRWEHARO ZARSENIFELRVD T, R

Do -HIZRP?, S! x SLDGEIZIEENTNG,TTHD. T\ o7-fH%E T4
SIRARKIZDOWTRD LS, LWVWSDOREETH 5.

1 2 3 1

O ) 0]

M“!a”n4

M“‘i":5

(o} O O

1 2 3 1

X 1: RP2D 6 THADE L St x S' O 7 THAH|
RALEPEERZ S REEICEZ 55, BIZ EORBEIZIEFE ICH L, FEER 19 fHid oM
WZAXBARE T X Z < —ERDRIRITC D SRR DG E 2 U D B2 TH B D i/ ME X D -

TWihrotz, 72, BIETH 4 IRTHHEEM RP* R 3kt b — 7 A S x St x ST 0
AT ZMEIIMMHEL TV,

ECIFTEABUCEE T BRI Z A U2y, — I3 YRoT i DE S D LR PR (2 il
kDR 7- 5. FEiX, RO =ML EI O R OB T 22813 2 Z 10 £ TK
ELEDPEATNS., TOEKRD—DIZ W FEIRIENEEEZ D T L TERED
=M B O mE OMEEZE M AN - RENZREEICIRZ D L D12 o722 L BRET
LD, ARTIXZO N FNCET 2 mzBN T L2 EREHRNE L2V,

AFEORRETIIATHA RN EHEZ ML CES B, ETRRZZZHAD =M
SENDOTERBUZBET AHEIZOWTALFEL LN T 5. TDE, b FIOBEERIZDOWT
fRE U, B FUDSTE OB OREIZ S eI N5 O HBICHNA T 5.

AT, HRED = A OHE OMEEUZ BT 2 581%, FEROEABOMES &
DT, FEROF RLEEZ DD >TWERW L WS DREIRTH 5. 505 HHE A
LT hHRBE Y=g S REIC ST E 2RI KWIZH D TIZE WD) &

S
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2. SRR D = M43 E] D i/ NHE

RIS AT RN BRI BIR 2 HE 8 2 & 255 (ML, AR REE 2 5 2 2 s
Z DT EBLONE 22 2 %), BHREER AL, Z0 i RGEHi O E f;(A)
THRY. fo(A) REMOMEE, fi(A) BLOERTHS. £72, f(AF) THF 2R
?5m%ﬁ%m,~ﬁwﬂAmﬁ@mabwwmauf@mﬁ%ﬁﬁaﬁéwﬁ@zm
J& 3 Bl v BRI AH ) ZRRIK M IZTXH L

o(M) = min{ fo(A) : Alx M O =A%}
CEDD. T TEZLMEIIROMETH 5.
ﬁEZJ_gi%Mt%%ﬁwwfiﬂJfM()%*@;

2.1. EmE DIH

Bz Fﬁﬁﬂﬁ@% EEZ, BRUEZHATEE S, —fEmldgmLicLT, 231X
1ORP? &SI xS D= ﬁﬂﬁxﬁj\ | DM/ N D TH A 2 R D T 5. RI R < T
5N DIE, RP? O =MD EINHS 6 M LOTHM 2R D%, KOS x ST D=4
EREBBT THEAEOTESZR_ROH, THD. ZDFHIX, Heawood D AREX & IE XN
LIRDERIFERP SR TE 5.

EIE 2.2 (Heawood DARERX [He]). A APHME M D v HE =M S EIR S,

-3
) ("57) 23— xon)
MO 0. L, y(M) M OF A 5—8eT 3.
AEH. fHR O TIEH SN L & 5. A DHEOMEEBIZ D WTIRD 2 DDEXDK D 2D

v = fi(A) + f2(A) = x(A), 2/i(A) = 3f2(A).

B DERIZA 1 —BRRTHS. ZOHORIZ, ADKUNTE2OD 2 RICH
WEEN, POADK2RTHEVPTEIAKDLEEL I L NO/KED. —H, HoMNIZ
AA) < (D) THEDOT, EOZDDOEREHVT fro(A) Z2HELT

v X0 = (o) < 5 (3)

3 —3\2
2155, ETROoNBEIALERN— (M) < %(2) RDUERT 2L, kb B %R (u 3) >
32— x(M)) BEons. O
Heawood DAEXZ RP? S x S IZ#IG L THA KD . x(RP?) =1, x(S! xSt) =2

THEDPO, IXDEI I U o 2 AEADFTONDS.
° (f(’)nir‘(]RPQ)—3) > 3 IR fmin(RP2) > 6.
° (f(r)mn(sl><S1 ) > 6 Eﬂ% fmm(Sl % Sl) > 7.

SR OBIMENIZ DWW TEZ TAL S . Bl IEFER L M &1 & > TR
MENTVWEDT, ZNLTNDORENIA U T finin 23RO TRNIE L. S, = (S! xSH)#9
% ) E T Al | ik@éﬁ(g DOEAdhTE, N, = (RP?)#9 % [/ E A AT REZRFHEL g OFAHHTE & 9
5, fHU, M#9 T M ®D gf@iiﬁ_%*ﬂé?i’é_. Fix, DL EH Heawood D AFEFX A

FIFHUNESBP IR E B Z DI N TV 5.

I 2.3 (Jungerman and Ringel [Ri, JR] 1955, 1980). M %% Sy, No, N3 BAS D i 72
FAhTE Tdh ¢, (1) 2723 TED v 12U M O v HEA=AESEDGFHET 5.
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FeDEMERTITIE, M O=ME0E % BARRICHEETIEX WD TH 578, THREK
DINZ W= E % BARIZRERN T 2 D3 L WRIETH 0, €8 2.3 DiFHSH 5 L
<7, i, EOEEI M E T AT REZR G A DY 1955 4£12 Ringel IZ K > TREI N, [
ST ATRE R A DY 1980 41T Jungerman & Ringel D ~ ANIZ &K > TREI N7z,

X T, Heawood DA & Jungerman-Ringel DEHLZ D 5 & IRDFERIE S 1,
FAHhTH D55 412 = AT #N BB R TEA O s/ MED R E 51

% 2.4. M ¥ Sy, Ny, N3 DS DELE 72 EARETE T & 5 IR,

, v
min M — 1 N :
o™ (M) =min {v € < 5

) z32-x00)}
W, 3 DDHIS Sy, Ny, N3 iZDWTIE, fihin(Sy) = 10, fINin(Ny) =8, fin(By) =9 &
725 (R24DEAED —DKEWVH).

2.2. —fRTDOEAZRAEDZE (HWER).

I oF—MIRTTDLIRRIRD =ML EIDGE DI S. IhDIZHib-oTE &
2W0DIE, BBl R7ZeB D, —BIRTTDGEEITIFIFE A EMEDR> TWVARNE
WO DDPBRTHZ06, BIFEDR24D LS KL ELWEERIZEEZX S Z
AR L 22T L .

FEIMRDDENZ, EO5WVWD T 2HFARGRLL TR ES VWO ZHfEICLTEL. %
BRAK M D352 5720, 2O frn(M) 2 RD B IZIFIROD DI BB ETH 5.

(W) fmn(M) D FIEE SR % (EAHO FHRERD ).
(©) fmin(M) D EHR%E 525 (FEABD D72\ = TG H] % ERIT R 5 ).

EORE (#), (V) 1EEBSBHL . Kz, BERIIZ ZAROE 2R L2 TR S
20 (Q) IZEAME OGA THEMR TR, HIERBMAZDOHIETH S, AFTEH ()
IZDWTIHlN R W Z 212U TEIZ (W) ORIEIZDWTHHT 5. B OSH&IZIX
i (M) 1Z Heawood DAE XTI E R THFHATZ 20D T, IRILH' 3 L EDGE MM
BE78 5.

I () 12 B9 2 LR 205 1% 1987 4E1Z Brehm & Kiihnel [BK1] 12 & > TRE T
7. ZOHiTIXEICHES OEREMHNT 5. KA S OGE frinSY) =n+22%5Z
CIHIFIFHS N TH S0, IRETRVWE DD > TWVWAK, BELRTHFBEENL 5\
A5M? ROFEENZ OMBEIZRWRE L 52 5.

EI 2.5 (Brehm-Kiihnel 1987). A 3K TV n ZEMADH AT A2 E2 4 5
fo(A) > [3n] + 3. FEHALOKE, A X RP2CP2HP? OP? Ofifhh LA UAER
Va5

Bl 2.6. LOEHMTESVHLT 2 ZARSENZOWTHLUMRELTHEL. @25 &
D, ZOREDIRTCIE N =2,4,8,16 TH B. (BAF finin 23R FE 521k 2V S).

* n=20K ZTD LS HBNENI—EKNTRP? D6 THS=AEOEL DR,
* n =4 0K, R0 2ENZ—EWNT, CP?® 9 THMA=AESE [KB] L7z,

L 2.2 % 2.4 13 4 ufIREDEHME A~ D —RALOHEDBETHESNAEZEDTH Y, ZAKDEIDOTE
MBOBR/MEZRD D Z ERTEHWE >zl TldknwZ e 2ELTEL.

ZHAE=ZARDE L IZZTEHAD link BAEAOEISR & PL A& 7225 AR E0HE. =MEoE 0
X PL OHATEZ S Z2DRL VDT DIRNEIXHRRINETH 5.

3gEIzIZE 5 Li<, [EK] Tk X 5TV 3 combinatorial manifold (272 %.
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* n = 8 D, 15 THAADEKE T2\ 8 IRTTCHZARIR D Z A4 #] 1% 3 fEER 5
TW3D, T oDz HP? D=ZAE0EDH 5 1 IERERETH 54
o 16 IRTCHHZ MR D = A4 EIT 27T THRDEKE DO H DD 5 D 1T AR MY E.

Brehm & Kiihnel l&F €0 Y —FE L THADOBEBRIZOWTHERL, IROEHEZHGT
W5,

EH 2.7 (Brehm-Kiihnel 1987). M 23 n ZHIKT, 2 i < 2ITH LT H;(M) #0
THERE, fin(M)>2n+4—iTh5.

E 2.8 LOFERIX i =2 DRFBIFIFHDIZD. WD DIE, n BMET i =2 DRI E
@TBE(DEL 3044 LRBH, THREL In + 3 AT O =M &2 R D S hkikidE B
2B BEHEPHED L > 5D LAEDSTHS.

Bl 2.9. EH 272XV HAKOR/NMENRE D Z 5 LERRKRIFIKAOER S x S T
H5. EHPS (S xS)>2i+j+4 ({HL,i>j&T5)THEN, ZOI =
153 B O BARK 7S RER D SIRDR E B
* fmin(§3 x §?) = 12.
* fmm(S3 x §3) = 13.
min(§? x §%) = 11.
fmm(Sd U SY) & d DMEER S 2d + 3, d D3EEIR S 2d + 412 —FT 5.
K fiin(Sd-1x SU) 1 d DEEIR S 2d + 3, d DMEEEIR S 2d + 412 —KT 5.

HU, S 1x ST EMA EAHFAA[EEAR ST ED ST %#KRTS S2xSPDGEEIXi+25 +4
Y 7 B {3 C WBD, T 10 THAD S? x S? O = A0 E O IAFEME [KL] 225
B/ANEAEDS 11 THEZ eI ES. M, S xSt SIx SUIZEAT 285 1% (BN
EZ ) MIRBSEDFERTH B [BD, CSS].

EREPAD (i, 5) 12X LT, fin(S x §) OIEIXRIERTH . ([KN] IZH B ERE D
BEREO =MD EOMEN S, 20 +2] +4 AR THD Z L idbroTWV5S))

XC,EHE25%2.71F TBRAITARW] &2 [REOY—HAMEITVWERWNL] Z2ED
72D REM DRI Z Z Z TWB D, 4 IRTTDIGEITITIRD & 5 7 Heawood D ALE
DELPHSNT VWS, (BBRDOEIH 210 DHFBRWIREZEZ5.)

EIE 2.10 (Kithnel [Kii2] 1990). A 235 4 284K M O v HR=ZAF 2 E 725

("5") = 0aan -2,

Bl 2.11. BDEHIZE D, ZODEKRDB/NERBPIRE S, (S? x S?)#2121d 12 THR
D, K3HEIZIX 16 HR DO ZARAEDFET DI L &, ((S?xS?)#2) =6, x(K3) = 24
THBEIEDPHIRDIZ ENRORSB.

* fin((S? x §7)#2) = 12.

* fIin(K3) = 24.

13OOND—D2AHP2 D=MENENZ25 Z ENFRINT WS, BENZR=ZMEDENEZ 50
TWAD, FIHHELD R E S &S REGERIETH 5. Pontrjagin HZFHHETNIXR VWS LWWD 7
fJ‘nJrﬁff%%@jTCﬁkﬁ‘?&b&L\@té97’3)7

5S! B S IR AT WTREZR ® D & R H DD 2 FEE L 2272\ [Ste).
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2.3. —RRTTORAZKRAEDZE (FTL WER).

BESS N OFERIZOWT ZOMALTE IS, LD ED RS » MiE, &8
27TDE57 TFEOVY—DHEITVWARWE & IZETAEHEN FEoY - KE
WEEIZHABEREZWV] WO EHICHIRTZE A X5 I0% 27228 ThHD. 50D
BE A > THHT 200 DMSUIEZRE LIZL T ZTIRERZIIHENATS. UF,F
HMTEEOKRET 5.

EI 2.12 (Novik-Swartz [NS3], M [Mu2]%). A »% 2k IXICEAZ RRIE M @ v THR = AT

DE7R S
v—k—2 2k +1
> “TF).
( k41 )—(k+1>&MLF>

FEOERIX, F=2/2Z £ UTRNIX, k=1 DK Heawood DEMIZ—F L, k =2
DI Kithnel DEH 2 GLEHIZ 5. HU, FRRAHN S EOEHD S fiin A3 L <
WFEoBNTEZH SN THZRW.

IRDEHE FL D> -EBERIERTH 5.

EH 2.13 (Novik-Swartz [NS1], Bagchi [Ba], Datta-M [DM], M [Mu2]"). n >3 &9
5. ADnRICEAZRRIE M @ v THR =M 50872 &

(") = (") mans,

SEEASET T B M IE (S x SH#AA) 7 (Sn1 x SFAA) 0 X5 & hr TR

FEOEMDS, H(M) #0761 fn(M) >2d+3THDZLhRbPrb5DT, ZH
TER 2.7 D i =1 DEHED—RLIZH>T WS,
B 2.14. EOEENSOLRIGET, S ED S RO EEERIZ O W T ZAEOE T S
R B THRB O BRUMED K E 5. #ilZ1E, Lutz-Slanke-Swartz [LSS] IZHEWTEF
DGFEHT foin(S2 x SH#P & fmin(§2 x SH#7 DEDRD SNT NS,

* b=2,...,810,11,14 ([ EFF Ik o W& 72 5. [LSS, Table 12] ZH#.)
EH 2,13 DAEFERNTES VLT B =M 0 EL tight 22 = AL E & MEIE, BARIK
2 = AR EORBIEDHIENEATE D IRPRINT VWS,

%* [DS] glin((Snfl « Sl)#n2+5n+6) =n2 +5n+5 (d: ).

* [DS] fyin((SP—1 x S#ERHIA6) — 2 4 5p 4 5 (dABEN).

J [BDSS] fiin((S? x SH)#9) =49, fmin((S? x S1)#208) = 69,

611in((82 X Sl)#SS?) — 89, fé’nin((S2 X Sl)#546) — 1097 f(r)nin((SS % Sl>#143) — 71’
6nin(<83 % S1>#342) — 1017 fénin((S4 X Sl)#390) = 97.
HEWEEE UT, n BEB () ORFZEH 2.13 THE SRS 2 k% =M nElT
M E AT FRE (RATHE) 7R DD B2 IR TH 5 (FHRIZE DD £ 5 &
LOEPARBHETHS) .
EHL 213 D i # 1 DIFED—MALIZ D W TIZIRDI TR E LT W S AURMRER

FHE 2.15 (Kithnel). 1 <r < 2. AW n RICHZEIE M O v HR=AE0E 5,

v—n—2+4r n+2 .
) (s

ORLARMIT1d [NS3] DGR, [ & ) R ATE TIEAE A D4 D & [Mu2] Dl R
TERINIZ X [NS1] OFSH. 3 RTCDE S DEHAD [Ba, DM], [A E A R A ETIFER DG A DY [Mu2].
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REZIC. BUNAHSBRIBEIZ DWW T Lutz [Lu] IZEEL S BRSENTWEDTEL L HS
BUTMULWV. ARETEVWSHEARE X b= X REDFELBRRSN TV S

3. B & T DR D B M

BiDX 27 a v ildh b e 212 REH 213 13 Z KD = A TE 0 E D — R IR IC D H D
AR DWISE, BRIZ, B FI L IEIEN S £ O DM AR - KRB i5e 0 5 & h i /- e 8
TH5. MINIFERIZBROWAIMEZ S S, POAX VYL — - S AF—BLIF TIN5 E
DRI 22 BE » ELS IR T 5. ZDETIE A FIOHEIZDOWT, DA
ZHOMNZ, ED XD MR DPEHL LS.

3.1. EDEER DT FRE.
n ARTCHARERIZN U, £ O O % IR T T & 585

fF(A) = (fo(A), fi(A), ..., fa(A))
ZADfHERER. BARNEEROHOMEB 2D LW HIE, 2D fHIOMWE%
REZFLES TN TES. ZHRKDO =ML E DL EIZIE f 5112 Dehn—Sommerville
FREMENDWEDRFET S, FTEENERTES FHIZT 5.
BAICHAHEOSLGGEF A LS. ADVHME M O=AF EITHLLTH L, HS
Mz

ul

e fo(A) = fi(A) + f2(A) = x(M)

e 3f1(A) =2f2(A)
BED D, (COHOEFRRZRTOANTE - ODD=ZARIZEEND LW HEENS
WD), EOZRKDS fi, Lld foDAZEMoTERES Z D00, KEH

F(A) = (fo(A),3(fo(A) = x(M)), 2(fo(A) = x(M)))
7%, KT, f(A) IRTEEDBOADOREDZ L VDN S,

RIZ 3IRTCEHAS A D ZMENENZDOWTE R LS. A % 3IRTTHASERED = A4
ELTD. ZORE, F(A) X fo(A), fL(A), fo(A), f5(A) D 4 DFEHD &7 55, Bl D
L & FIRRIZ

® fo(A) = fi(A) + f2(A) = f3(A) =0
d 2f2<A) = 4f3(A)
DHERDK Y ILDD T, /&
FA) = (fo(A), f1(A),2f1(A) = 2fo(A), 2f1(A))
0, f(A) IZTERDOEL fo EDLOEE fL MO RES.

XTC, ET2WIE, 3R DGEEZ RTERD, KRG TIRADBKZIZD/EA5? B
DFlP S fHZR D 72DIZIE, KK fHIORI DDA DEVRDPNIERI 572, &
WO DDA LR METEDZDTIERWES S, ZOZ LIFEBRIZIELWDED,
EHALHTERHTIEAFILITENEBEEAT2OMBERTH S, (n— 1) WILH
RIER AT L, ZD hFh(A) = (ho(A), hi(A), ..., hy(A)) € Z T %

)

@) = 0 () )

o
=0 J

(HU f1(A) =12F52) TEHFTS. ZOW, f(A) =X, (7)hi(A) THY,

J=0 \i—j

f(A)ZHZZ L h(A)ZHZZEIXEMETH S Z 2ITHER L TARL L.

8fmin(RP3) = 11, firn(RPY) = 16 7243 f30in(RPY) DA RMEHL. 22 LA E 24 AR TH % T & HIEAL.
Ofmin(Sl S x SHY W15 TH B Z LR FRHINT VB LML, 15 A FTH B Z & ITBEHL
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ST, kil THASKREO=ZAFIEID [ B ICIE, [IIOKRFDF2DELN D
PNEEETZEDL L\WVWI DI, ROMERETHHI NG,

I 3.1 (Dehn-Sommerville £ [K1]). A 2 (n — 1) IRTLEHRIKD =M HHITH
B I, RIS D 31D

hﬂn_m4m+<

Bl 3.2. AL O/NFERDESTER L 2> TWEEEEE R
THAED. ZOk A IXEKE S? (2 [FFHT,
f(A) =(6,12,8)
Thd. hilzEHEBEYICFHET DL
MA) = (1,3.3,1)
70 hi(A) =hy (A) BEDILoTWEZ & Wbn 5.
3.2. RV L—+ T4 AT RO .
Dehn-Sommerville FXEA X VL — - T4 AF—BRIZB T HREILHRT > 1 LA
D SR D AFRE L UCHIAT 2 Z 2 TES. ZOZ L3RI OGAIZRSAS N
TWeZ e ThED, ZHRIEDGEIZEHEKRD Z DD LD Z & Wit E 7z,
BRDIZAR VL — - T4 ZAF—ERIZDWTHIHT 5. BUT FIXMERIR, A 2 THRES
2V ETHRRNERE L, ZHABRS =Flr, v e V]| 2F A 5. HU, ZHABRITIE
BEBOREZ 1 LT 2RBMEAND. ZOWK, AT 7V IA %

In = (2p @y - @y {v1, . 0} TV, o, o 0 €A) C S
TEHTD. BHF[A] =S/Ix # ((KF EO)ADRY YL —+ T4 RFT—IREIER. A
M (n—1)IRIGTH LK, BRF[A] O Krull iIRoGldn TH 5. TDZ &ld, F B ERAKDR
i, EFL nflO—kA0,,...,0, ZEIE F[A]/(0,...,0,)FA] BT IVF VB (Z )V
WIRTEODERDZ L) 1725 2 e 2BHKT S, ZDEXS57%0,,...,0, % FA] DIFFRE
% (linear system of parameters) & I

B 3.3. Bl 32 D/\EEKDGEEERD L, ARV L — - T4 AF—EIT
FIA] = Flxy, za, . . ., x6] / (2122, T324, T526).
ThHd. TDEE 1 —x9,03 — T4, T5 — 6 (EF[A] DFRERER &2 5. FEEE,
FIA]/ (21 — w9, 23 — x4, x5 — 26) = Flay, w3, 25)/ (a7, 23, 73)

Thd. (LOLGHIZENEEEZ RETDHL, R=Ry® R, ® Ry ® R3 T, dimg Ry =
1,dimp Ry = 3,dimp Ry = 3, dimp R3 =1 &R >TW5HZ & C:ﬁi%ﬁbfﬁﬁ(bb\)

%d, IR E P S B HIS N TWZERHE DG A DR HEIZ DWW THHL L 5. A B
n BRI S™ D =M EITdH 51, Dehn-Sommerville 3R 1& b (A) = h, ;(A) E\WD H
MW E 522 Z 8 ITHEREL & 5. ARIRGTIREAHRER = @;_, R 7Y (IR¥ s
D) RT VAL WK E (Poincaré duality algebra) TH2 &%, R, XFTHD, »
DENT R B4

n

) (C1P(A) — x(E™Y) (= 0,1,....n).

]

R; x R_; — R,
DETDi=0,1,...,5 2% LU T perfect pairing'! % 52 K25 (HU R; 1 R DIX
BiDFRETETE. RVPRT VAV RERSHS NI R & R, DD LD,

L0 BRRTCARE & 1E L THABR A A T TNV CEH 5725 DTRY MVZERE U THERKIGRD D
UHNF A S FU X N5 545 R; — Homp(R,—;, Ry) DSEELZ 225 &\ S ik
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IRDEMD & Dehn-Sommerville % X XK =MD EI DG EITITART ¥ 71 LB
MHL BRAFMELES 2R TE S ([Sta] F2 A K).

EE 3.4 (AXVV— - T4 RAF—BOKRT VH VI BREOHE)). A%2FED
V—(n—-1)EREO=AESELL, 0 =0,...,0, % FIA] DFEHREREL TS, 20D
RFYR DI O 32D,

(1) dimg(F[A]/OF[A])g = hi(A) for k=0,1,...,n.

(2) FIA]/OF[A] 13X Ein DAET > 51 L IGHRETH 5.

RIZ, EOEMMP—BOLHRIED ZMEREN—BILIND I L E2BNT 5. EH
341, FEOY—REDAX Y L —+ 74 AF—EIL Cohen-Macaulay TH 5, £\ 5
RE) R FERIZEDONTE D, T ETEERADO =ZASEIC b TE RV, Lk
b T B8, —DEHREGRD.

(n — 1) T BARIER A I U, 2@ h-FI B (A) = (RU(A), BI(A), ..., k(D)) %
IRCTREHRT 512

iy — ) = (V5 A (M), (040 OF)

' ha(A) = () (2721 Bi-1(AF)), (i = n D).
(M, B (A) = Bo(AF) THB) BAEN I DD SRVERZ LS DT, A Ul %%
F&a.
B 3.5. HOD M —FAS' xS! DTHA=ZAEDE A %25
AbE
f(A) = (7,21, 14)
THY, h(A) =(1,4,10,—-1). Bi(S' xSH)=2TH 505
R"(A) = h(A) —2(0,0,3, —1) = (1,4,4,1)

L2 B. (NERRBEINH TR Z 2 IZFER))

IROEADPK D ML DOEPH SN T WD (REMITIZEH 31 LHEUS D).

£ 3.6 (B"-FIZX9 % Dehn-Sommerville %2 [No|). A 23 E T AJREZRE (n — 1)
ZIRIRD = A EITH DI, IRDIEL D 3L D.

WAA) =B (A) (i=0,1,....n).
Krall YT n ARSI S-IIRE T & 2 OSBAERO = 61,0, Kk L, W
DA ITEE S(0: W) 2K CTEHT 515

S(O;W) =OW + > (61,0 ..,0,)W 1y 6;.

i=1
BU, W ORI W & S DIt fIZxf U,
Wiowf={meW: fmeWw'}

TH5. EOMEE Buchsbaum B & WX 2 BROAFFE DO H THEBE [Go] ICX W BRI N
2. 2656, RAENISDRSBROWERZ L ES A, BIIEH 34 1251) % OF[A]
Z N(0,FIA) ITZEAZNIX EFL WL, EWSDORRIERN 722 L TH 5.

Rpglemidns£0ed5. b =h! + (")Bi—1 (i #n), hl, = h! TEHFINS.
Beow -+ Oftid n > 2 ORI AE
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EE 3.T (AR VL — " T4 RAF—BDKRT V7 LIGHE (ZREDEE) [NS1, NS2)).
A (

n—1) Bk M OZFIBAEL O = 61, 6, & FIA] DS HEER LT 5.

) dimg(F[A]/Z(0; F[A]))r = h(A) for k=0,1,...,n.

) M W E AT ARE £ 7213 char(F) = 2 725 (F[A]/S(0; F[A))) &8 n DRT
> 73 LR

5 3.8. RO BWHIZZRWDEAD, Bkl 22 THEZ 5. F =

227 2 U, HOREFHRP? O 6 HR =MIEDEI A 25 2
3. ZOH

Iy = L1X2X3, L1T2T5, L1X3Le, L1X4X5, T1T4T6
ToX3X4, LaXyTe, LoX5L6, L3L4L5, L3L5L6

12
%
(1
(2

THhY,
© = (21 + 23 + x5, 9 + T3 + T5, T4 + T5 + T¢)
X F[A] DAMERER. SO, R) & Ix & O IZHIA, IRD =D Dyt % A RRITITFED
¥ { T1T3 + T2T5 + T3X5 + X1Te + T3Te + T5T6, }

T1x4 + X3T5 + 126 + T3xe + T5T6,
Toky + XoT5 + X35 + TaXe + T3Te + T4Te + T5X6

EM3TTHAONDEERT ¥ VARAREIE (RERERZHT L)
Flzy,....x6]/(Ia + (©) + (X)) 2 Flz,y, 2]/ (2* + zy + yz,y° + 22 + y2z, 2° + zy + 22)
WS REUZ B
3.3. BRDH B2LZHKEDOD=AF2Z.
EH 37T ISR 2R OZHEDGEIZHIRTE 5. ADERZRODLHAEM O =1
ERE 75, ADHTEFEIIH 2 ELDEREDES OANIZOM O=MEDENIE Z
WZHERET S, BAREERDORT T C AL, (A T) 2 AXETEDBTIZEI 2N

sznmﬁoﬂl*&a U, Bi(A,T;F) = dimg H;(A,T;F) £ 9%, 2O, h(A,T), h"(A,T)
O RKINERDEA LRI E#T 5 LIRDIBOERAH D 325,

EIE 3.9 (Dehn—Sommerville 2 [MN] (essentially [Gr])). A A3A E fFHFATREZR (n—1)
IRICE PR D = A3 E 72 &

R/(A) = B (AOA) (i=0,1,...,n).
¥, XY TCADRYYL— - 54 RF—MBEFA,T] %
FIA,T] = Ir/Ia
THRET 2 LD Y L.

EH 3.10 ([MNY]). A ZA[487% (n—1) ZRIAD =ZAEDE, R =F[A], W = F[A,0A],
©=0,...,0,% ROMLLRER LTS, M HHEMNITATH % U < i& char(F) = 2 DI,
IV D 7D,
(1) dimp(R/%(0O; R))x = R (A) for k=0,1,...,n.
(2) dimp(W/E(0; W) = h”(A 0A) for k=0,1,...,n.
(3) A?PF’]%HTH Td 5, HEH
(R/Z(0; R))i x (W/E(O; W))n—i = (W/L(O; W)y,

I perfect pairing TH 5.
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S 3,11, EHE 310 I3 WA & ST o 72 A%, (W/S(O; W), X FTh s Z &%, FMEH
R/%(O; R) x W/S(©; W) — W/S(0; W) @ well-defined M:72 £'1& [MNY] % ZH L T
v/ QUANY

3.4. ED2X>TIERBBEEANSHAYT 257

SETBRRTELF I RIBAET, v Y a3y 2 THhRAL & S R BARK 2 RREIC L
IIGHT E0EH ko bn iz W, L, BRI ZMEIZIOHT 2 A LT 2
ZHINVTREWVERADEIZ B,

FHLRZRTH S D -DITEH 212 DFFHOMEEZFANLTH Z .

EHE 2.12 DFAFIHOBEE. RO R M XM ST EERE 2k ZRRkIA L T2 AZ M D
vEMEMARAEIE U, (V00 = BRB(M;F) 25T R=F[A] X L, © & R O
BrmRedre, HIZMOILLHSNTNS.

(1) dimg(R/OR); — dimp(R/S(0, R)); = (**1) Bi1 (M; F),

(2) EEDOZHA fIzxL f-2(6,R) =0.
ZIZT, RIORIZBVWTERTRVW—RANwEELdL, (2) &Y (R/(O,w)R) DN
2 NIVZERID & U TOWIEIE dimp(R/OR)p1 — dimp(R/2(0, R))r & D KEWDTED,
(R/S(0,R))s = (R/S(O, R))jy1 RDTIHIE (1) DALIZ—ET 5. —H4, FIA] iEn
WL IHRER % E| 57288 T, O,w & F E—KpS 7R 2k + 2 D — IR 572 5 D TIR
nEoNns

n—k—2 ) . 2k+1
< k 4 1 ) = dlmF(F[l‘l, N ,xnfgk,Q])k+1 S dlmF(R/(@,w)R)k+1 S ( k‘ + 1 >Bk(M,IF)

(EH 212 DOAFEXDL L% ZHARBD kE+ 1RO F-IRIGEADDWRA b)) O

EH 213D HBHICHLTHE IS, 265 0&MIE, EIEOEBIZET ST
DFERIPSRES

EIE 3.12 ([NSI, Ba, DM, Mu2]). n >3 29 5. A 2B n K M O v HA=AES
EedpL, MDD LD,

n+2
I [CTA R

SRS, M1 (S x SH#AA) s (S x SH#FAD) ) &b 5 5T I

LOEBIZ-FBHOREO Y —FHDRTHEREL LD L, ZNHKFEL TUDOEE %
NAEDIZRELBRSBRVEWTRVWEE ST WS, FiF, ZHIFTESEIZET 2 FRS
A TWT, EB, TR f(A) IZBIF 2 HIEZAR EIR f1(A) < () 2EH3.1212RAF
5 EEH 213 %255,

EH 3. 12 DFEHOME. RO R, M IZMEAITAgEE 5. R=F[A] &35, EiZ
(R/OR),_ WRENIRDZ D> TWVD [Sw2]. ZDZ k& LDIEHD (1), (2)
» o AREX

fi(A) > (n+1)v+ (

n+1
2

DWODBDEN, EH37L3.6%5 L Eidn! & p IcBHT2LERNCEEEES.
SELEZDBDE fHAIOEEICELZEDPRODDEALEN LD,

dimp(R/(2(0; R)))n_1 + < >5n1(M;]F) > dimg B/(5(0; R)))ns

i
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3.5. T DAth.

THREDFEZ T CTHEMER D BIZIR 5 T U E 5 72D T—BIRGT DO OfEFIZ D\ Tk
RDAR=ANIEL T >TUE 27D, ZRARD =ATE 73 E D H OB B % fifr D
HFHIZ KN, Sw2] LR FLEF-oTWHDTELHEZBMULTMLY. 72, 3IkEE
FRARD = AL AE O OMBUZBI L TIL LSS ICR O SNTHWTHEIDTESL S
LU TMRU W E72, b7 5 OBGRIT BARIER & D U — AL U 72 BRI 2 )L IE R
EIFENDEDITGHAT A I EETES. HAICDODWTIE [Mul] Z2H L TAL L.
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