NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.010

0.10. FZ>.
(1) Z k. P x P 0)%]‘ CRERRER D 513 U ¢ T Marsden-Weinstein
e ldleIl&) JFEAORBN SR A 2135,
(2) BHE 0 DR ETEZD RO, A D Proj IFETH D,
(3) B p >0 251K, Proj I P" xP" THH, AXP" x P
@ sheaf of algebras & AZXE 5,
(4) IRERY—IF P x P* EOTHERICE T B EED I AED
V-t UTERTE S,
(5) #il# (P" x P @ subvariety) & 2 2% LEENED D,
(a) (IP, I?) 2EFEA 7 7V & LT non-commutative 26 D %
#5,
(b) ZHUIDWTIEdD &L THERLIBRADBENDH D,
(c) X XY CP"x P* AZWVDEZEZLNDNE,
(d) E5EL DM,
(e) TEZTEEERNDH D DM,
AIEME DK
(1) P*x P* & A+ x Amtt OFIFw[#fk D Marsden Weinstein quo-
tient & UTHED. G X Gy, 1L DRIZE 2 FEB L UTHA,
(2) Amtt x AmHL OJErfH b & U Tl EERHIBIRZ W5, &
SRy, HEERIICE THR,
(3) A EHZFE L UTEBIL, i Ld, WMOEHZDEREZET I
IZ& DY projective/proper 2 E DIXT E LW,
(4) &<I20(1) LW EAZRZEZ 5, — 1IE4 M Fubini-Study
metric & AT,
(5) super 28 % # X 5—(FErI ) W EFHFZ DKL, Fermion D
T 1E,
SRl T e g g Y 23
(1) ZZTlEo7z AP x P 3RS REDTHD I L 2mt, -
lE P x P (check #).
(2) FEATHL P x PP D IBRED Y —IE? FHAMIZ AR E D L [H
CThoTIELW,
@)#ﬂ%ﬁﬁ%ﬁ%%—%%ui%ﬁ¢o( 1P
DTH>TIEL, 77 L2 DTS X 51
CYAARN
(4) L B RANDOLEFHImE €Y 2 7 A Blin DML,

) TREHELZE
ﬁ%ﬁt X7



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.012

0.12. IBARIE. k, 2[R heck 95,
FEFIR Weyl B weyl, = k(zo, ... 2, To, ... Tn)/(ccr) (72720, cor
‘ii*@ﬁg{%\‘ [fi,ﬂfj] = héij, [ﬁi,l‘j] = 0, [(Ez‘ajj] =0 ) b‘%ﬁé‘é@éo
weyl,; O signed degree 80 D& I A% L >TL B

weylgy = k(zo, - - - Tny To, - - - Tu) o) = k{({2:75;4,5 € {0,1,2,...,n}}).
7272 L. signed degree sdeg I& AR TR E S,

B v I

sdeg: 1 —1

DEIZ. Tmoment map 30 D& ZA] §48HDH > x5, =R DL
ZAIZH5,

A = weyl /(Z T — R

DI N p>0DLE, ADHLIE

k[{#7z};4,j = 0,...,n}]/(relation)
£HELU L, TOREBRA (relation) 1

Z{L’ — hrh
THABbND,
TR 0.12.1. A= weylg /(32 2.7 — R) I&. P"xP* kD affine BAR A
{[ap 1 a1 : ... a,),[ao : a : ...dn];Zai&i # 0}

D coherent sheaf of algebras A XL, A DXKHARTD T 7 A
N—IF AT RATHER My ERBITH B,

AR A [
HEDDZD 255120 T Resg g P" = P" x P" DI #fb % KE Rk
Tk, &I

o JEAIRYT A IVERD Spec D [5Efiifb] ICTHETDIZ L,
o HZEHZE AW MU EADIEHYR) 2 EbALESZ L,

Silly computation

[SEff{L] TIMMEXAS L L TWVWD I L& ADGEIZHTHA
&2, ZHAE B = Kk[Xo,... X, Xo, ... X,
MBIZUHT, T signed degreg 80 D& ZA5%2 & >TL D

By = k(Xo, ... X0, Xo, ... X)) = k{X; X ;4,5 € {0,1,2,...,n}}.



KAHLER-PROJECTIVE

ZHUE P x P* D Segré embedding DD IEIEER (H) THd, &
SHUHULSEZRIE. (n+1)2 lDH~25 UWER{X,;5;0 <i,j <n}
#HELT,

EEZD L, TNIZHIET S Proj ' Segré embeddingg % 5- X 5 DT
Ho,

S X2, moment map MODEIH] T8DE Y, X; X, =10k
ZAIZYBDITEN. Y, X, X; (Segré embedding T Y, X, ; ({ZXIGT
%) BHRE (&) DML ERED —DTHENH, > X, X, =11F—>D
O affine piece ZINY HLTWBH I L LR UTHD, TIT, HFLWVR
X ZHEEBAA PP IZRD VNI DI TH D,



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.013

0.13. Marsden-Weinstein quotient. “Marsden-Weinstein quotient”
EWDBERRIIY VTV I T I BRAEINOHED TS, TOBE
IZ DWW T L wikipedia DELH

https://en.wikipedia.org/wiki/Moment_map
Z B35 LRV, nlab OFLH
https://ncatlab.org/nlab/show/BV-BRST+formalism

@ Poisson reduction D& ZAE B>,

BWIIHUT, TOMAESE S TW (W20 Spec(W)) & Tl
B U7z, W R0 BETHNIE, Zhik S TEERIND W D
ATTNVW-S TEDTHREW/W .S 25252 LIl#E4T 5,

W DFEAHRRIGEIZE, S TERIND I TTINVEEZEZDZ LIk
HLAAHRETIEH DD, Fx DT A IED L DIZW DBHEMEDLGE R
EEHY, BILEEMTHD LIZE SR, AiEEMFREIZEY =
DDA % FRFIZIEMEIZED S Z L IE—KITITRATEER D2,

ZTIT, STHERINDGEATTIV =W -8 % ZEXT, WIlE
3% J @ idealizer Iy (J) ={a € W;Ja C J} 2F X5, Iy(J) & W
DILDH>H S=0 WO HIRE K] BLThdeFEZTRWE
25, TZTIy(J)/J & W O S IZLBHIREELUTIEADDTH D,

B WIS REE G BMERHLTWAEZET D, BiEW O G TOR
(Marsden-Weinstein p§ & IEEN S ) & ED & S5 72 THIR] DF 2 /T
55, HIOSWH%$ 5 & Marsden-Weinstein P4 1& W I3 moment
map u \2&2DW O THIR) LRDZZIENTEDHILZLUTIIRT I,

Spec(W) O G TORZEMIZ W O G-AEERIININT S

Spec(W)/G “=" Spec(WY)

LEITERNEIATHD, W WL OO EIEDREE % EEL 72 (G-
HEDEZIZHDEMNERODDERHD) MO YDIZ, RETE S0 (“H
BE)RHD, MOV HETIE pe WE BH->T, HIZIFLW
£ DIk

Spec(W)//G = ~(0) C Spec(W)

Thd, (ZITE p lZ—HDELIITENTVIEHTE XV, OF
U‘ on = (Ml,ﬂg,...,,uk) S Wk ) lt\< 371))@.&“\7%44:0):6 é:f\
WG:]IW(J)v JZW'(MI)M??"':MIC)

Thd,
)
o FEDIEAHAERANDIEM A5 moment map WEF D,

e moment map T [HIPR] 12XV IFATHERD spec DpG2E
Masxohe, 74




KAHLER-PROJECTIVE
VTV I T4 DEEICET B,
BRETIT—F %KX & ELie G D X NDTr—7— X% H#
DHEFIZ DWW,
&Iz,
P"(C) = AR /G, = A™1//ST = m1(0)/S1
FxxZoE%E FEmafii) (U, BRBND TEEHRE MRS )
DY) TH5, moment map & D EINENDSDIF ST OFEH (B &
£ EDE W D Z-grading) 2 £5 &5 IIHY L. TIFBEZEHODG
ERIIZTNIEER P OFFL —HITREITHAI N6,
(1) S, X Xy, SES 2 PO 1,
Ti Ti € €
1 -1 0 0
(2) k>, Xo X, + >, BiEp. MR D IREUTT I,
Ti Ti € €
1 -1 1 -1
DNFTNNEND72E T AHEAS, LAFD No.015 THET 5,




NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.014

0.14. BR1: W3 WD RADHERZEZ XD IZH/Z>T, WMABAD
W% ESWD NEREARNTHD, ZITIE 0,0 D 2O0MH%EEA
Uz, F9 A o THEEER ] (2 Tform Z2AHT MR 2] B S (Ik4)
ZAED 2\,
Kk %TW%—E, hek 95,
(a 0.) S i&ky ED super REETH D, RHKTHDH S DILIZOWV
Tld super REDEHERN RZLEZEH WD, BIZIE [0, 0] IR T Tl
super XATTHY, o DX DIZ hat I e D parity KT,
(G 1) 2280 xo, ..., @, To, - - -, T 1 GEFIR) IEHERZHEALR (cer) %
lii7= 9, DE Y. IEFIK Weyl B weyl,, | = k(zo,...xn, To,. .. Tn)/(ccr)
PHoIEO D, Fx DFNZWER S IF weyl,,, DILKETH D,
(i 2) S & 22D odd M9 0,0 DIEAEZITS., T4bbH. 9,0
XEHIT S ME S AD k- %ﬁﬂﬁg{gﬁfﬁ) ‘). (super) Leibnitz HI

d(ab) = d(a)b + (—1)"adb
d(ab) = 8(a)b + (—1)*adb

729, (b 1% b O parity.)
(R 3.) Oxg,...00, DI, % ey, ..., en, 0xg,...00, DIE%E &, ..., e,
EEL. €o,.. e, €0y, 1 (acr) Z{H729
lei, €]+ = k10, [ei el =0, ei, e5]+ =0,

(X512, B2 DGEICIE 2 =0,e2=0 2IKET D, )
(K& 4) (A== =) 01;,=0,02; =0 (1 =0,1,2,...,n).
(G 5.) e; & z; LIXEDEDAIATH S, FbkiZe & 7, Z%EB
BOHHTH S,

(‘bar L’ 12T DA, ‘bar FF EIFOHRAEIENENTIRDZ
EXRLOEBEEOHAHEADOMATH S, )
(Jf& 6.) o, & & LIXAMHTH D, T (cor) 2 0 X 0 TEAIYE
TANIED» S,

0 = 0(hdyj) = Olxs, 5] = [es, ;]

Fx,
(Vs 7.) AERED 4,5 12/ LT,

0= a['r%éj] = [61'76]} + [‘T“aéj]
Wb ZIZ

[$i, 86]-] = —(Sijk’l
¥ <z, Oe;(= 00r;) # )
(IK#8.) H5 k b‘ﬁfbf\ ky = hk, 00%; = kz; (Vi).
(ks 8.) 0,0 1& TERAZZFRIT I inner] TH D,

1 N ~— 1 _
0= 7 ad(zi: zie;), §= —% ad(zi: T;€;)



KAHLER-PROJECTIVE

('J%ﬁ% )

= —ad szel,Zx]ej Zx]ej ad(kzq:j:i‘j—l—z e;€;)
J J

~ Z 2 TORGHR ~

A B TR EARDZERI DI Ht e & LT, FEFIR Weyl
B & FEFFIR Clifford BRD T >V IV

S =%k (o, T, Ty s Ty €0y -+ - En,y €0, - - -, En)/(cer, acr)

zlV, S OMHEUTIE
1 _ = 1 _
0= E ad(; JZZBZ'), 0= _E ad(; ZEZ‘GZ')

ZRAT D,
.

()

(i)

(IR 8) IZFZFRITHE Z0nE LRV, FEEIZIE, ROLD &
& (8a-c) L TTEZ 79% (R 8) ZHIREES S

(1K 8a) 02 =0, 9% = 0.

(Wﬁ&ﬁ&éufﬁﬁ: 2] BATEW, 2FY, 2Heng
B Weyl-Clifford ABUd 1 EHDEDDT >V VEITH DA, 0,0 3%
NEND 1 2 Weyl Clifford REIZ L IZEHZINTWT, TDTV
VIVEE L TRIND,

(& 8c) (1)-(7) & (8a,8b) 5 Je = T + const. DNz H G5 H
M, v BEDOFATBENC LD FSZ P L T, constant DR IE 0
EFEZB, D (8¢) FEHMDEZIERT D </dDMH ED TR
EEOIEDIMBONE LNBRWD, Z D72 constant DERIIZHL
N>2x2BRELTE TS RENE H D,



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.015

0.15. ¥R 2: moment map. A" D Tform DNREL S PHEEL 72
%, SEIXEN%E [moment map THISZRIFNIEX] BRE5AW, K
HZik,  A"T(C) @ submanifold T %KM (S* 1) # S THIS Z
ARG B,
Z DA% moment map & UTIIfif% & 2R ENGE#HT D,
EZHEUTI super ZZHZEATLHEIEFACEDZEHEMAL T,

MIZUE L BDRBHE LRAR, R IZEH (k, D) T
ad (J1s)) IREBAEEROTIRD & 5 8 S DUES T IZHET 2,

T T; € €

1 -1 0 0

(d) 12 &% Marsden-Weinstein quotient &1k, Z @D degree (2B L T
IR 0 D S DILDERIEE, i) =0 0D BRATH > RREET
H5,

UL (&) 2BATIOIEFELICL>TUIIIFEEL <AV, FHix
DE A ZIE. 0,0 ODEAMN FRINRTNER SR, (H) 2RD
L. AT Y 22, = RV VDIFTTHENS, MiildzE 0% 0
TWHTDILIT&Y,

inéi = 0, Ziiei =0

3%, TNHIZED adjoint L2 ZLIZED, FED v e A ITH
LCOxr =0, 00 =0 MRV LD LIZARY, HHVERSHIETE
BN,

WEDEZA, (H) DRDOYIZ

(L\) By = kZmZi’l + Z €;e; = é

WG 2 BN, ad(k Y, 2@+ Y, e — R) WEEBUE & RV TIX
DEDH S DR ITHINT B,

ZT; i‘i €; éi

1 -1 1 -1

fioy 1& O-closed 22D O-closed TH BN 5 oy (BT 2 RIRERIZIE
(d) ITRENZE D BAREGER, THIZ, 0,0] = +ad(pwy) TH
5. S D puy 12 &D Mars@enA¥einstein quotient Tl § & 9 1&
AT H D, REHED D,




KAHLER-PROJECTIVE
~ LAl DG ~
moment map & U TI&
kY aiEi+ee; — R
)

ZERAT D,
N J

DLFOMAIERE o2, (R ZHWDT R LENZDOMRILDITS >
Fzo ) BENE EDHOTVBDIZHENTLE>/2Y, TOE XL
TUESDIFRDENE ZATH S,

> [—
S = =
N

> S A > - -

EERIZES Do ZDIEFRDESBIETH S,

IREAV—DHEMIE k=0 A TREHL BIZSRDT, kK]
DEDREBEEBRBERIZHEZA., K IZBET % order 25 AT R=k" DK
DBIIREL CiEdnz 96 Z & 2 HinA TV D,



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.20 £#J

0.20. FX Weyl-Clifford 3.

0.20.1. BERER K, FERRER ki, ko, k. FEORIR k & T OHLKATHER ky %
FET D, FHODIE hk € k. %BATBE, ki = klh], ke = k[h, K]
YHEL, h & 0ICRER LTStk Y, THHOEE] 12T SRET
X5L2IZLTVWEDTHD, D7 avTlE, kISERp#£0
DIET, Ky 1% B k[h, ——] 2T B2 EDNENES S,

X5z, B OB ET 508 LIWBA, Hrby O 2
DI ks = ko[C] LEHT 5,
0.20.2. iR Weyl-Clifford fREDE .
EFE 0.20.1. ERX Weyl REZ XD LS IZED D,
Weyl "D =k (C, Xo, X1, .., X, Xo, X1, -, Xo)

27U X, X 1ED FOEELZHEIR (canonical commutation rela-
tions,CCR) #7279

[X;, X,] = hC6;; (Kronecker’s delta),
(X, Xi] =0, (X, X;]=0. (4,7 =0,1,2,...,n).
C lEHF LT TH S,
EDEI, Tk FBEUT X, Xy,... TERINIE] L1015
FEARTIE k(X, Xy, ...) &0 <,
E#E 0.20.2. FiX Clifford RE & IZIRORBTH 5.
Cltf ™™ = ky(C k, By, . .., En, Eo, . .., E,)
272U E,E 7251320 TOIEHE R R HBIMR (CAR) 21729
B, E;], = Chks;;
[Ei, Ejly =0, [Ei, Ej]ly =0

ha{{l1g

ZIT,CkIFH LRI TH D, .

E#E 0.20.3. FEEEE n,m 12720 L, FIR Weyl-Clifford &% IR D
TYYVNETEET 5,

WCGH, , = Weyllh) s, CHALGY
(722U AU EIEFELEZEDIC, k=k[C] LEETS. )n=m
D & EEHED -0 WCTH = welhh e Zeizd 3,

R—2 10



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.21 £#J

0.21. P" x P" TODE WC DESE. P* x P* EOHEEDE WC % EH
95,

0.21.1. A7 VAEH. AT VAMEE. .
%:‘(7\' Weyl—Chfford I% WCn+1 ﬁz\ Z_‘Eb)%iﬂ}éEﬂ@%Iﬁﬁ% lkg [Xo, Xl, . 7Xn]

Drt, H16 bar fF EDLHAER ko[ X, X1,..., X, DILEEHIES
TrEEZL, COEAEIITCIR TATUVAER] LIRERZ L1295,

WC, o W EATVAERICEY (2n+1) BESHEHAE k[ Xo, X1, ..., X,, Xo, X1, . ..

kD GEE O AEGRN R ER TO) ZEIRBMN S IHEE D Z LT
5, LBoTZhid A x At EOHIEEDRE, #Tik (22
M5 G X G-fEFTE>T) P xP* D@25 25, Tk We &
&<,

WC OFGEDEADUMNZIZE D, WCIX P xP" EDEE U TIdER
DG Z D L IEE ARV char(k) > 0 D & SITIFATHEEROEHN T
WC DEFEEZHET 2 2 N TE D, A85Mk[X),..., X2, XE, ..., XP] C
ko[Xo, ..y Xy Xo, - - oy Xp) WCRIET 2R ORIXEHETH 205,
ZAIUTE ST Io[XD, ..., XE XD, ... XPIZHIRT 2@ % Opn DERIIER
DELAZLT, O 2 ELZXIZT S, SVHZ 2L 00 X relative
Frobenius morphism (Z & $#§i&EE D direct image TH B,

ko[ XD, ..., X XP ..., XPJIZWC OFLMIEENDE NS, OP- LT
HAIE, W 3B (IEREC I, £ol) OEE 2,

~— 11

:>< \



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.22 £#J

0.22. WC DiEs.

0.22.1. T (Q)Cm. DOV —ZATiE [7,(Q)C0n]) ERFLINDLOWVELHTL B,
KEWNZIZHECEDTHY ., P _ED coherent sheaf T, REEDOHER2FHO>OE DT
Hd, HFOLATBRNRD XS ITRIFZYREDEZN, WANARIENDLDDEM
INTVWBEDT, DPVIZKWVEDIZBR>TULES>TWS, ZIZTNHAYFY &ENT
Bz s,

£ 0.22.1. (1 ) A"\ {0} D Z t%uTAgH &<
(2) BRGERY AT P & 7 &EL,
(3) Artt @ R 5 NIk % Qe EFEL

(4) Pn J:@)%’ T DZEEBMLT 1.0 LEL,

(5) mQITIE HAL G, BN HZNE, TAIEEREL 7Y 3
/a)fcﬁ*cﬂ%% (m,)Cm &EL,

0.22.2. (7, Q)% DFEREIZ & HREL. ATl DEERE (P DOFIREERE) Xo, X1, ...

2D, &
T AP S (Xo, Xy, X)) = [ Xo, X, X
EEID, {Xo#0} %D A" ORFESICHIRLTERAD L. 71
(Xo, X1y, Xpn) = [1: X1/ X0, ... X,/ X0
EEFENE, T IXFDESIIHELTEZD I ENTED,
G, x A" — A i A" P
W W W
(¢, (1,29, ...,x,)) = (c,cx1, X, ..., cxy) —(T1, T, ..., Ty)
ZINHgIZhNng Z ek
local &% 7, Q6m DRE]
P EDME 7,0 |& super commutative 2% BODJETH > T,
(1, 2)8™ 22 Qpa [ X, 1 dX).

0.22.3. WC D, TV ) — A TIRRIZEE., BAZH. 2250 P

NHTL B, TI T, —HD P OHHIEELE X, ..., X, TONID

% a 5 — 10D P DRFEEEE X, ..., X, TOMIH%E 0 LEL
1295,

Weﬂ-Chfford BROMMED AN HGIZEY, WC IZHIRY S P x P
EoOEERE We 12l (1.0)% ORIZREBAERO IE—NThTN
subalgebra & UT AT\, 2 DZNLHId subalgebra TH 2 (FEIZ
DWTHUTWD) M. 2 5D subalgebra tHH O A HEIFRIZ—MIZIE
%ﬁu\: CIEEVBBLETH D,

<K H, We I m,Q6n (FIER) 2”5, 7,00 (BER) 24
w)ﬁ % BT N=vi2
7,06 K7, Q6m D T2ATF VA MEE] OfEZ R,

, Xn



KAHLER-PROJECTIVE

EE 0.22.2. (1.0)°% X (7,Q)%) EOAF LV ZE#EE LT We IX
locally free TdH V),

We = P ()% ) (7, 0) %) (-1, —1)

R—v 13



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.25 £#J

0.25. A7 LAER. XTLAME. .

P x P LOMBEDfE A 2EET S,

RO P OWEEDOY 7Y avainb, A0 Pr OEREO &
7 avELAMNOERAIRETERILD, ZOFEAZZ TR TAT LV
AVER] EIERZ L2935,
k[Xo,..., X, EOMBEL HZZENTE, LZB>T A x At |
DHIFEDJE & [/ —H T2 Z e NTED,

ZID5 G XG,,-fEFHTE>T P"xP* LOEZEZZ5DIE5 LV

WC, 41 & B2 bigrading #Hb, A7V AEHZ ANz WC, 1,
P x P* EONBEDOE L RD e TES, 2k WE LEL, WC
1 Opnypn DAT VANERZRD7ZIFTIEARL, (1.0)0 K (7,0Q)C D
AT VAMEH (Wb WHBERURWHERIFIHAZAS) 282 &5 %
IEETH Y,

WEC & P* x P* E locally free ThHd Z & 00 nd, £IDUFHELL
2L, {Xi #0&X; £ 0} IZBWVWT, We Ik {X;°C X2 Z HEl
HJK £ 95 locally free module TH D, #Ef&:

we = ((7.0)° ® (r.0)%") (—1, 1)
1=0

A X WE % moment map TE|>72E DT, C D> 7288453 HH
ZBBEERET, AD (AT VUA)IMEEL UTOMEIXZIDLDITH
WIENZ D DAY RT 0,

~R— 14



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.30 £#J

0.30. Ultrafilter ICK B 0 ADFIT. ZOHIZODWTEHEMEL E
WTW5,

http://www.math.kochi-u.ac.jp/docky/TALK/kaehler3/kaehler3.pdf

(kaehler3.pdf) 22D I &, Web H V) VI 2285121k, 5
DAR—Y (HARGER) > dWR—=T L 25T, JKEKY (2014/11/05)
TO [GEUEYD, GEiLZMno/2Z8 D) — R~ 27 kv,

ultra product DEEIZRZ DTN, ZDiEkI affine scheme DG
EERIENRYBIEGTEH I LNTE D,

/%Kﬁéiﬁtﬁa ~

FE A ITE > Tindex DI 6N KDOME{Ky; A€ A} 25 R 5,

(1) PR Ty K £ 250
(a) TLien Kx DA T 7 VIE A @ filter & —H— 29 2.,
(b) [Lien Kx DA ?7)1/&1%\’@_“@*’657)‘)\ WAA T 7

WVIE A DR T 4 VA — & —5xF—IZH T B,

(2) Spec(ITyey K) & A IZHERNIAH 2 A 726 DDERAK T /8
2 ML (Stone-Cech 2> /87 ~b) L RHTH 3,

(3) W IZH T2 #M Ky & Spec([], Ky) (21T B structure
sheaf @ stalk & —29 5, ULZN->T, Mimit"] &I
FCEENMPATEIZEDIE germ LIENIZ LW,

(4) Ky 3ATH B, K\ D B char(K)) WA — U OWFRT
0o IZIRT 285, Ky OFEIE 0 TH 5,

(5) A &L TIFREehkOESE P 2D, Ky, EUTIEF, %
EBEABDEVD DN EHEHDOEANLZPY FTHo72, £€H5

A2 ST EU,
(@K}ZbT?NfﬁR%§%¢Mﬁ\ﬁ%%ﬁ@ﬁﬁﬁ&
ﬁ?&mﬁﬁb\%é SRR & T % 720D ITIE. RO

AL BI85, G E moduli 2RO ARIRD & 5

AL, GREOBMEMEEME L P T VNE LAY, )
- J

Stone-Cech compact {LIZ DWW Tl wiki 2D Z &,
https://en.wikipedia.org/wiki/Stone’,E2%80%93%C4%8Cech_compactification
BN D (RERZTEN) EFSLNEEFENTH -7,

(2) (a) DAIGIE, RO KD IZERIND:

[Len Kn DA T TN TIZFNUTTF, ={V(f); f € I} EXEIE, A
DT ANE—=FIZHUTIE [[yea Ko DA T TN I ={f;V(f) € F}
EIIEI D, 122U, f=(fren € [[ Kx KRHUT, V() E {re
A fy=0} THd,

0 (ffr=0

EBIHE feley, eI THITTADMEZHAVTE (2)(a) D X
ZFLih TE 5,

dif{l (if fx #0
Xf =



KAHLER-PROJECTIVE

(2)(b) DRTPEDFEHDAF: [ BWHEATTINVELT D, A B € A,
]_[B ArddE xa+xg=1xaxs =0WA. x4 €I or
el

R—T 16



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.34 £#J

0.34. U-f#tFZ. O height height D& ZI1FE & $ tﬁfi*’ﬂu HLUTDH
EDELESIN, TNEARKIZELTLSSZLIZ&Y, BRIAOH
Bxfdo-Bx DM TREX) (2—2Vy RiE#E) 2FbA 2
EMTEX D,

p=-14) BEEHBDEN.E P, LB, K pe P ITHUT, Fpe
ND —1 DOFFilR%E—DEY, /-1 LEHESZLIZT D, v €Fp IO
LT, TD “height” & “logarithmic height” # LA R TE&ET 5,

a,b,c,d, €7,
Ht,(z) = min < |a| + [b] + |c| + |d| | bd & PZ, ,
z=a/b+c/dv-1
ht,(z) = log, (Ht,(z)) ("logarithmic height”)

Fp: OJ6 2,y 12X UT, €D M. D height (& z,y D height 12 &
% B o DO 2 KD, EER.

(a/b+c/dV=1)+(e/ f+g/hV/=1) = ((af+be) /bf)+((ch+dg)/dh)v/~1
WA, Hty(xr +y) < 6Ht,(x) Ht,(y). logarithmic height TV AU,

hty,(z +y) < hty(x) + hty(y) + log, (6).
FIBRIC
(a/b+c/dvV—=1)(e/f+g/hv/—1) = (aedh—cgbf)/bfdh+(agdf+cebh)/bfdhy/—1
.

Hty(zy) < 4Hby(x)* Hep(y)*.

logarithmic height T 21X,

ht,(zy) < 2ht,(x) + 2ht,(y) + log,(4).
@ 0.34.1. LED f € Z[X] I LT, HDIEEH C, D BEFEEL
T, fEED p IZH LT,

ht,,(f(x)) < Chty(z) + log, (D)

S RVASH
% 0.34.2. Py O ultra filter (mod 4 T 3 &% U\ ultra-prime number)
Uze&d,

HF Nuslow = {(z) € HIF NG hm ht,(z,) = 0}
peEP;
LREFET DL, T ([[ep, Fpe)u D subring TH D,
= (zp) € ([1Fp)usow 2—2&27/2EE, HIEDEB M (Z/20
T, MOWTIPNEI D,
(1) |z S M B UAFELAETARTD p IZDNTARY 72D
(2) |zp| > M P UANFE A EFETID p IZDWVWTARY 2D
EoT, 222V ULT, ROWVDONPBERED L WNWD ZLIZRS,



KAHLER-PROJECTIVE

(L) DR M PEAELT, |z, < M P UIFEALETRTD p
WZDWTRY =D
@ﬂ@)&%@%ﬁﬂiﬂtwhf\MA>MbUL&th8¢&T®
p IZDWTRY /2D
HEEL RIS E, o FAR, BE2PVEID L &, o JERT
Hden>Zrizl&I,

(H Fp2)u,slow,ﬁnite = {-73 € (H IFpQ)u,sloW; x Ciﬁgﬁ}
 (TTFp2)rsiow P subalgebra TH 4,

(H IF‘;102>U,Slow,ﬁnite —C

2% surjection DR % & HEIEIZ XV EE D, €D kernel IE [EIR
INERD T ([TF e )usiow finite PT T 7] THd, §4DH, Cli
(TTFp2 ustow finite P subquotient TH D, Z D & 5 BARDUISEEAEENT T
L<ELND,

B 0.1. (JTF,2)wsiow nite LD TEHTF] Z5EEI L, (£ <I2, &
%ﬁwﬁ% BERLRRGRIZIERD D D, )

BEM:

Harmonic theory @ & 5 ZRf#ENTD 5 B, cohomology D K 5 251X
F, (B ULKIE Z) ETEHRIND LD ARG (FIAIX, ZHkik M LoD
Harmonic forms 1% H*(M,R) O i% 5222, HY(M,R) & Z LD
HY(M,Z) ZREBHER U728 D ABED, )IEF, (BLLIFZ) 2
TILEDITHRBZNES S 97

R—v 18



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.36 £#J

0.36. U-fEFSE (HR). EEARIIMNDOEMD7ZDIZENNZE DD, B Dk
REPBEIZRDZDTHIIMATE L, BEDOHIFEBRZROA—IRELTH D,
O height OFEDM#E

I B2 F, & Q &I& height % p (ZEAL T/NI OIZHAUIE & <L
TWd 2 ARRTIIRT, Tz HWIUEX, Cauchy 4l etc & HWT
St d % & I p & height IZKZE DT TI ZA0NIEXQ D5 R
X F, 58 BEDI/END L, C THERU IS IEND WD Z
EMDOMNDB,

0.37. BXER. p IFFEHTHDL D, ZOFLETIE. MOLIRE
B EEdT5, TITRERDOADIDEREEAGHE XIFS,

f:{%|m,n€Z,|m|<\/z_9,0<n<ﬁ}B%H%GFp
RDZEDNKRETH D,
g 0.37.1. EARBHKRIIEHNTH D,
Proof. IS MZ, 0 = f(0) € Image(f). AR, iD= ky = [/D)
LB 2 eF 28855, k=0,1,....k CHUT, kx €F,=2/pZ
EZD, §8DL,

0,2, 2x, 3z, 4z, ... koxr € Z/pZ(C R/pR)

i, BX p O EIZ ko + 1 HDORZR D SRH->TNE I LIZR
5, UEIRoT, TNHDOHMNS RS 2 5% %A 2RO IEEED B /)N

fEx —L  YFTHB, ThDL.
ko+1

HTLZZ’ - nleR/pR S ﬁ (O S Elnl < Elng S ]{?0)
n=ny—n B, nell,m THd, £/2 nx =m TH>T,

m| < ;7 EAZT m €L BFET S I LILRD,
m DY 5 B#HiflEZEZTAL D, kg DERIZLY,

p < (]{70 + 1)2
Wz I, p//{io +1< (]{30 + 1) o T, |m] < ko + 1. A £ oD LrEg
BOT, KR, |m| < ke Th5, O

0.38. WS DD DEEDER. HAGEHDEZRD-D, W O0DES
EEHLTEL, B p ELDFDLST 220D T, RbYIC
EO o VD, £9, EARAEROERIZIZHZ5E0D% X, LB
, ThRbOL,

Xa:{m\m,nEZ,|m| <a,0<n<a}.
n
DEIZ, a>0 TN UTIROEELRESZERT D,
Ia:{m\m,nGZ,0<m<n<oz}.
n
DEDHEIFED EH AL v Ax=—Big
It'={z el



KAHLER-PROJECTIVE

0.39. ERT-HDERETOEY. X, 352 L 8H/EICEL TH
MCTHd,

Xo = =(Xa)s0 [ T{O} [T (Xa)>0
120 (Xo)so X% B A2 DV TRFR T,

(Xa)>0 = Ia H{l}[;l.

rk
61

pill
N

“
&

I, = H {%]O <m < n;ged(m,n) = 1}.

2<n<a

HIAD—D—=DDILDMEBUIA 1 T — K p(n) IZFLWV, £oT,
#1o = Z ¢(n)

2<n<a

INDIE-T,

#Xa:4(§:wm>+3

2<na
0.40. EXBZRD T 71 /\—.

iR 0.40.1. FEH p LEAREHR fFIZDOOT, IRMBKY LD,

(1) BARBR f OT7 7 A N—DOOEIE 1 LT 2 THD,
(2) f(ZL'1> = f(ZEQ) VC“\ T 7& i) @é%@‘i\

A, ={a,b,c,deZlab+cd=p, 1 <a,b,c,d < ./p}
DIt 1R 1ITHIET B,
Proof. x1,1y € X s, 21 # T, f(x1) = f(x2) £ T D, EHRITKY,

m m
T = n—1>372 = n_z; my, Mg, N1, N € Z, 0 < ny,ng, |ma|, |maf| < NG
1 2

EELIZENTED, f(r1) = f(zm) IT&Y,

ming — Many € PZ
DPED D, M TRIIIZODOVTOHRIBFEIZE Y,

|ming — maony| < 2\/1_92 = 2p.

2, x A ITEY,

hnlng——7n2n1|#:0.
Lo T,

|ming — many| = p.
MRS 1y & xy DFREE ANE AT,

ming — MoNy =P
ELTEY, BUKEIIIZOWTORIBRIZE YD, my & my OFF5IHE
BORITNIER ST,

my = a1, mg = —az(0 < Jay, az < /D).

G N30 = p
HEIEHEIOENEAD, O



KAHLER-PROJECTIVE

% 0.40.2. HAREH%E “Ht < XL OHiFH
VP VP

m, . VP vE
{E7m,n€Z,]m\< 5 0<n< 5 }
WHIBR U 726 DIZHRHTH B,
DURIRERIZBIR RN,

© EF A, OIT (a,b,¢,d) 5 ajc € Ff NONIBFHEHTHD, &
AR
0<#A,<p-—1

0.41. EXREHEHISESNBZIER.

4l D wn) | +3—#4,=p
2<n<\/p
BUESEBRIZ L NIE, p~10° L TIX. #A, ~ p/4.63.

by =4 Z o(n)+3, a,=#A,

2<n<m
tj::;<o ﬁﬁ@%%‘:$ét\ bL\/I;J:p—i_ap ‘t“%éo
totient D wikipedia DFck % RAVIK, totient DFIDZEEAIDMNY |
4.63... DEZANHATE S, FER.

- 3m?
le(n)—?—i-...

THdN5, a,~ (4% —p)) = p/(4.632756661...) TH 2.,

~—3 21



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.40 £#J

0.40. HEIRNDIZEDEIE. No.040-No.049 1 MER/NDEE] &L
HTHLZLIZT D,

REERE U T ky = k[RJ[[k]] ZERH L. No.020 TEFL /2 Weyl-
Clifford algebra WC,, .1 22525, (IEMEICIE, 020 TOEE L X
BREGROI YD FNBNDURBZLDZN, FEACRUEDEE S —EEHS
DIFHFEZDOTHETHEHT I LIZT D, ) moment map £ LT p =

A= (WCpi1)©)/ (1)
2EALD, kK IZLDBRIEZME SO TOARNDT k-torsion (XD T
FINDZ LR, 2ZU, C PERIZHMNSD & S IT topologically
nilpotent TH D DT, HmANIIBNFNTWAZRE L ERRDZEDMNT
T 5,

A TlE
C? — (hCEYP™'C =k XPX?
THdNH,
1478 0.40.1. A Tl
kP ,
O — PP
= Tty ZX X

IDZEME, A ITHIET S Proj(ko[{XPXP}]) = P* x P* EOD
quasi coherent sheaf A & FEERIZIX finite rank (W A2, coherent) T
HdI bbb,

WCo) /(C” — (i L XTX])) DT % B S, BT
5P xP" LORZE B &L,

E# 0.40.2. B (1.0)% (1L 205, (m.Q)0 (55228
EENOHENT S Z T (r.0)% K (1. Q) IBEOMIE 2 R D, ZOfE
A% (m.Q)°6 X (r,Q0)% O B ADXTFLAERLRERI LIZT 5,

ROEIE B A TATVANEE] £ UT locally free Thd I &%
RUTWHD,

frd 0.40.3. P" x P* E® sheaf & U T,
-y ()% R (1.2)%) @ 0(~1, —1)' = B.

. EORMAEPRNZ LT, XbALEL L, (1.0)5®1- 18 (r,Q)Cn
EEe U,

ey () K1) ® 0(-1,-1)' @ (1K (1,Q0)%")) = B.
Proof.
oy (m)*®1) @ 0(-1,-1) @ (1K (1.0)%"))
S (o ®1® Bag)ag
.

ZOQ\J/LIB)\J € B. R—2 22
I



KAHLER-PROJECTIVE

xBEZED, ThiE, 2 (No28DF 7= 7). »D, EHEIK LK
T VI MFELUD (P X P")gpec(rs) LD locally fee sheaf TH D,

(No.21,24) &>T, ¢ FIHDOEDORMZ 5 X 5,
O

% 0.404. HIIENSEHZEINDIEHRIZELYD, IROIMBEDOREE LTOD
EIRDE S5 N5,
(W*Q)Gm X (W*Q)G’" >~ A.

EbAA, BELUTEMAIZESREDSDITEMN, cohomology % &t
BIBILEILH>TINT D THSD, No.045 12T DRERMBER

LTHhd,

R—2 23



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.42 £#J

0.42. B DIEIE. B DIEEZ BN TENRITR SR, HARRITIZIER
JIEF (normal ordering) IZ&DETRLUVERDZITRDTH DM,

(1) BEL EIZEDOY A XADE > TWARNZ &,

(2) FEHIEF AV Z BB C HSBND A, C BIRD pg 0D
HTEMBITTEIWMAONT, £2H220EANBEIZ
BHZL,

WCHERPBRETH D,

AR, B F 113006 n £T, jld1 6 n EFTEHSZLIZTS,

f:tiﬂi X]'l = {X07X17- .. 7Xn} —t“%éo

B A B AT EBEBRIENRY HEICZONE, Y1 ARRES

BODZEFANRDIIEZTNS DOBOIEHIRIIZH 72 5 5 D & EERITHEL
ULTREDONEMTIEH DM, TIHEAEZRDT, FKOEDOHRIZ
FEREUBMNS, W7D Weyl BREDORERZ (D Z 2129 5,

(1) ch+1 = ﬂ:{2<Xﬁ,Xﬁ,Eﬁ,Eﬁ,C> 73)6&6&)50 :*Hi H:{Q J: free
ThHY., ko ED 2n+ 3 B T#LZIHAE EOWD RO 2K
DBTERET A ANFE LU TH D, (BEHO—fw) > & BRI
(ZiE, Speck[XE, ..., XP XP, ... XP CP] EO rank p*nt322n+2
D locally free sheaf & X nd DIEETDH 5,

(2) (ch-i-l[XO_pDO = ﬂi?(%? €i, 6:'1’ :Ejj,l’f), C> = ch,n-i-l <‘T6>

ZOE®RIE A2 O WC, 1 & G, D “(1-1)-fEFTEI-
2ED% U = {X, # 0} IZHIRU @I L2t DTH S, )
FER:

(a) X,? Mz 25 22 Xt 20 MA S 2 LIS RY
C AU Z &M X,P & center DILBEDTIHHDIED
a%aﬁ?»% L,
(b) ) = XoXo 1% 0 1ZBF 5 degree deg, D hC 5 TH 2,

[20,&] = hC degy(§)§ (V6 € WC[X,"].)
SVWHZ 5 &,
20§ = (g + hCdegy(§)) (V€ € WCX(7])

THD, 72720 degy IFLAFTHRE D & 5 BRIREA 1T
&iﬁﬁ Xo Xj Xo Xj EJZ EJZ C
deggy I 0 -1 0 0 0 0
ZORBBARIZE Y, 7%5( i@“/\’CIEOD@%%c o T
DL IHAER LD 2n + 2l DA Bt 5 6 @6%*5@54%%&
ERUYAAXTHD,

(c) ZHA L.

€Tr; = XO_IXZ', .T; = X()Xi7 €;, = XO_IEi, 6; = X()Ez

2R x; x v, e 4 C
degy: -1 0 1 -1 1 0




KAHLER-PROJECTIVE
(d) ZOWFT, B 0P Elocally free TH2D Ik, TD
rank 23HO0 5,
x; DIT..p"°
e; D43..2"
e} M4y..2mt
zi DI3.p"
xy DIT..p
C D r.p
G AZEDER (*)..1/p

total....p?" 22"+ . p
() A DED DI o)) OFETEHGRIFESh, TDH,
272U,

B =WC, /(C? — (% > XIXD))

(3) (ch[XO_p’XO_p])(O) é%i—éo
(a) e, o 2 &,T; \Z (xq, ()" OFFEZAHRIC) A HT
%, (Upy ETHEZS, )
¢ = XoB; = XoXoXg ' Ei = (zp)ei, vf = XoX; = XoXo X' X, =
(906 Ti,
(b) zf) ZHAIZF>TWL, (O BWHTL %, )
TENEFy % rj<ej <e <e <e << .1'6 <C Tk 3,
2R x; e e e e x; ay C
degp: -1 -1 -1 1 1 1 0 O
(c) (WC[Xo?, X)) ) = K(z;, €, €, T, 2, (2p) ™, C)

(4) total degree 2% 0 DERD EHE R B, xf, LAMMDET & DAZHARILR,
C 2 center (LI DI N6, x),C DD ZEATIZEE)
IE. —H X P X)? OFEWEE GBS E I THh 5 normal
ordering IZARHRMR B LIZ&Y, ME/D,

(WC[X, 7, Xo ™00 = > K lk, m5,€:)- X X ' Ch K (k, €, 25, 2, ()"
t

R—Y 25



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.43 £#J

0.43. C DHEE. 42 THRANZ XS B 1E (Q)Cm- - (Q)Cm MHHIEE L
LT

(Xo P X ?)r(ap)'C™
(—2kp+1+m=0) OM/HDILTHEKING, )
INbIE Xy & Xy EORMBEHRZ AT X, Xm0 = X, O™ X ;™

Dk EOMAFKESTES LN TES,
AR BIZBWTIE 1 =08DT, C=py RO,

(7)) X Xy = Xg us Xy
EXOTFNT R, () AP B O TTITIEDEN. WC,
DA T TIVTIEBENINS,
& =Xy X Cr
LB, C=pg REBBRRERAT S, OEMN, WHELLT,
pi1; = py — jkhC = (1 — jkh)C + po

ZH5AD, LN, HRDD,

j—1

i’ =T (m — 1khC)

=0

B, BItHWTIE Y = kY, XPXP THB I LITEELT
5 <,

& =Xy Xg®
= Xo*Xg*(1 = jkh) ™ (s 5 — o) C°
= —(1 - jkh) "' X5 X poC*™!
= —(1—jkh) ' X% (o &+ khsC) Xy 5C*!
= —(1 — jkh) N (£)khs&, — (1 — jkh) ' X o Xy 5C*

T, kMM ER/NTHIBZRE L 2D T, (1+skh) & seZ
W LUTHHTH D,



KAHLER-PROJECTIVE

LS
X{;(S—l)(Xglu X(—l))X—(S—l)Csfl

1+Zx]xj +Zee, X Dot

=h(X, VX 105‘1+ijXo X Yo

J

+ Z 6Z (s—1) CS 1
=k(§-1 + Z 2;E-1T5) + Z €ifs—16;
j i

HE*"&U)#JQ F, ZBEREHVTHD X, Xy 2RISR > TETH
5, BUITLEn%e ¢ LEIMA T,
B=2¢C + B - uLj

B=C+B-puy
=C+ Curo+B-pip
=C+ (Curo+ Bpuia) - pap
=C+Curo+B- 1o
= C+ Cpro + (C+ Buaa) - praapa0

p—1
Cu + & ZXPXP B
7=0

R OREIZ LY,

p—1
8-S
j=0

R—2 27



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.45 £#J

0.45. O-cohomology (ZER/MR). 00X DD, IEEET. TEER/ND
) DT L & 5. Ky = K[A], ks = ky[[k]] THo 7o LITHE
B9, A DIERHEZ RET DHUTIX, ko-HIfEE UTOREZ AT
WD TH BN, O-complex & UTOREEZ RDHBRIZI1X. b 212
BROTLERLDEPOHT, -FRETHRT S, JHd b Dform & U
TOD degree M (1,1) THD=ODTH D,

EHE 0.45.1. HERNDHEIZOWTERD, ZDLE,
(1) #EDE L UTA 2 108 K708 ThHd, {Xg#0& Xo #
0} IZBWTIK, MDD EDITHENZIEFD DY vy L
BN
A 2 Qpn[01og Xo] X Qpn [0 1og X
AR TIRZDETES,
(2) O-complex & LT,

(A,0)(= (m.Q%", —kInts, v,0/0x,) B (m.Q°5", 0) (Int IZNEBIESY) )
>~ (Qpn [01og Xo], 0) K (Qpn[0log X, 0)
Thd, FEL, (BHOERLHEST, ) FEHD I 1&
00log Xo = —k
BT L OB Qe MIEHETH S,
(3) ky ED 0-complex & U T,
(e [01og Xo], 9) B (Qpn [0 10g Xo), D)
£ ) -
(Q]P’”, O) X (Q]P’”,sparse[8 IOg XO]) 0)
CERFEETH D,
(4) 0 KBLTE AT 3,

Proof. (1) ZORBUTEMIEFICE D IREDDT, 0,0 (EHKZEIGHKT

2DIEPI LV, £9 A THKL, %@%*%%J:@I_,lﬁ”f?@)ﬁ@i

LD,

()EW AT OWTI 0 Il E DM OREE RS, A,
— R Ou\’Ci

&XM

\LTD,
:0/0X; iEuler operator CIEHINDEDLEFELNZ LIZHTE
52 9, <‘_’_< BULFET “THD, (2) DIEHHIX
THD (0 & 0 DHDEHTIE deg FHETH S Z LITIHER) ZL &,
deg = —k EMH T ITHND,

B) MABDIKREOD Y —IZDVTHEZ LD, € = a+ Bdlog(Xp)
(a, B€ Qpn) ITRULT, 06 =—kB THDM"5, cocycle iE Ik [k] - Qpn
TdhY, coboundary I kQpn TH D,

K. BIZBO complex & (v, 8§ & quasi isom TH D I & H
n5,

D)
2
U

=z
=]
/TN



KAHLER-PROJECTIVE

BEBIZDONWTHE R LS, Cartier operator 1% X, '0X, % REILT
2 Z 5, Deline-Tlusie #FiiEa < ZOHFICHFAU LD ITHR T,
BEFLD complex 1, (Qﬁfﬁ? + Qpn sparsed 10g( X)), 0) & quasi isom Td
5, d

Z D complex & cohomology BRIk cup FEIZBI U T super AI#TH %
X9 THB, LMo T, cohomology IZBHU Cld A #BizR & £<£D
5L AR,

R— 29



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.46 £#J

0.46. BRDBEDEE. ZDHMEEINTEZ->72D. LVHRATOD
FRE S DEE ) THY . FEUADADFHDIHL BV,
FERE LT, mQ8 13 k[X00X0]@(Qpn )pr, EFAETH D, k[Xe0X]
X G, (EVER2E. SH OIFERY—IZHBLTVD,
AREDV—ICETE ZOERIE, A L Q8 Rasm & OFEBHME
ETHELIIZDOAAYNT, DEVEH p DL IDAREHTH D,
GO
[free resolution | LA RN TESTWDDIX ky[k]/(k) ETHDD

. Kafk] ET%3 720101 Torsion (©) 12 20T aih L AT U
B BRI,

I 0.46.1. ((1.Q24n)°™, d) 13 (Qpn sparse[d log X;], 0) & quasi-isomorphic
-t:‘ zb é )

dlog X; 1 i \THKAFT B0 WA DORARITEY, TOEF QIIE
T 5, BUITABIZHEND sheaf & well-defined TH S Z & IZHER, (F
IHIFE 2LV RONIEFLVWE AT, )

(Qpn sparse[d log X;], 0) 145D free resolution TH S, &>T, Rl
MEEBIZHN D, DWTIZ, P d submanifold X OEHEAL T 7NV 1
UL mQun)®, d mod IP B flatness IZ& D RWEDZ DN,
mod [P T® cohomology DFIEMNEIT B,

HIORE: BE p O B0 ANOBATIZED S HWHHFETH A 5 7

AWARERTHD 205, TRTED £ L3 IBbNS, -
EENWWEZAEN, EONT TV —2MHFIZTIEINIE>THE
PIRAMIZHEL D, AP -module & LTALGIEIREDY—F/20ED
GUWIIR, B0 TOREKRELRD,

0.46.1. / — b. f ?' affine morphism THAUX, f, & exact functor
BDTH>7, &<IT f, I& cohomology DREIDIEE % FFEET 5,

P"xP* DD ZIZ A & OP) WEFEZLENTVWDIDIEZTD LD
ZRANIER PV,

~—Y 30



NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.50 £#J

0.50. BRDIBEDEIE. No.050-No.059 i& HROGE] 2F&dT
b riZT 3,

MERR/NDS &) & NS ICE S THEBERTIZOE 81U
WE AWM DTHROGEITIFERDZ &,

REERE UT ko = klh, ——]|[k] ZEAH L. No.020 TEHL %
Weyl-Clifford algebra WC,,; 25, (IEMEIZIE, 020 TOEFHFL
ERCCRBERDEL ) N PDURRDMN, IFEAERUUEDEE D —
EELOIFHEZDTHETET I LIZT D, ) moment map & U T
p=3. XX+ 1>, EBE —C 2T,

A= (WCpi1)0)/ (1)

C? — (hCP'C =) XPX?

ThHhdN5H,
& 0.50.1. A Tlx

1 _
O = g 2O

ZOZEND, A IZHIET D Proj(ke[{XPXT}) = P* x P* LD
quasi coherent sheaf A (& FEERIZIX finite rank (W A2, coherent) T
HdIENDIND,

WC() /(CP — (== S XPXP) D2t % B L#HE, BT S
P* x P LDfE%E B &L,

F = (1) B (7.0)[m])®
EREFHRT D,
JRFTEIZIE, RO EHIZEIT S

mo & X' mXo = % ((8]og X)(0log Xy) + Z(axj + 2,;01og Xo)(0z; + z;0log X0)>
j=1
LiE< &,
F = (Q[pm X Qpn)[ﬁ 10g X(), 510g X[),mo]
Ths.,
E# 0.50.3. B X (m.Q)% (1L 2Lnb. (m.Q)0 (552 28)
EENOHENT S Z LT (r.0)0 K (1, Q) IEEOMIE 2 8D, ZODfE
A% (r,Q)°% X (r,Q)°% O B NDRATLAEBLIFSZ LIZT5, D
WTIZ, (1.0)% X (1,Q)¢ OXFBHIER 2 € DMitd X7 LA
ﬁéﬁﬂ¥«s‘\‘: (\:L:—é_éo



KAHLER-PROJECTIVE
FIXME

AR, (No.55 £T) m X mg WA ZETHETHEEDHIEL
W ADTOVWRVDIFELEEZIMIDERFEZNSTH D,

)

8 0.50.4. (1,Q)% X (1,Q)% O B NOATFTVAEMIE T D B A
DAEFIZ — IR T 5,
iR 0.5

PlF @ O0(-1,-1) = B.
. OB ZHMEIZLT, ISbArEL,
ey () K1) ® 0(-1,-1)' @ (1K (1,Q0)%")) = B.
Proof.
o (m)®1) @ 0(-1,-1)' @ (1R (7.2)%"))
S (0 @ 1® Bag)ay
.

Z il Bag € B.

%%ZJ:OO ik, 2% (No.28 DT 7 =w 7)., InD, EHRIKL K
BT VI MFE LD (P X P")gpec(is) LD locally fee sheaf TH B,
(No.21,24) &>T., @ tiﬂnﬁm%mﬁ@%%iéo

]

% 0.50.6. HIENSERINSEHIZE Y, ROMEEDfFE LTOD
AR FEEND,
F=A.
EbAA, BELUTEMAIEESREDSDITEMN, cohomology % &t

B3I UHE>TINTHLTHD, No.055 1ZZ DGR R
LThdb,
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NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.52 £#J

0.52. B Of@E. ZOMEFEULABETHD,
B OR§EZ B R TEPRIXER SR, FHAWIZIZESRIET (normal
ordering) \IZEHOETRLUEZDZITEDTH B M,

(1) BEEIZEOY A XRF-> TR &,

(2) IEMERIZHEOE X DB C BEND D, C BED py &0
HTEMR T CTEIIMIONT, FHZRMOBEIPBEIZ
BnHIY,

WCHEREBBLETH D,

IR, BRF i1l 06 n £FT, jld1 6 n EFTEHSIZLIZTS,
f:é:ili )(]'1 = {X07X17- .. ,Xn} VCCTD%O

B A B O EBEBRRIIO R EEIZOND, T ANEH
BNDZEFFHRDIZIFTNS DBERDIEHIRIUIH 72 5 B D % FEERITHE K
ULCREZONEWHTIEH DM, THIRHEZDT, HOBOHRIC
FELUEBDL, BED Weyl BBEOREERZ > 2 L1235,

( ) WCn+1 = ﬂ(g[Xﬁ,Xﬁ,Eﬁ,Eﬁ,C] b)bﬁﬁ&béo u—;h/‘j: lkz J: free
THY, ky ED 2n 4 3 ZROTIHZIHALR EOMD L AD R
DBTERETA ANFE LU TH D, (BEHO—Ew) > & BARK
(ZiE, Speck[XE, ..., XP X0, ..., XP, CP] EO rank p*nt322n+2
D locally free sheaf &M Ind DIEETDH 5,

(2) (ch-i-l[XO_ ])0 - ﬂi?[%? €i, 611’ "Ejv %a C] = WCn,n-&-l[xé)]

ZOBRIE A2 Lok WO, & G, D “(1-1)"-fEFTH-
28 D%E UY = {X, # 0} IZHIRU 2RSS L8 DTH S, )
B¢

(a) Xo? Mz 2 22 Xt (0 MA S 2 LI RY
C AU Z &M X,P & center DILEDTIHHDIED
WSS L,
(b) ) = XoXo 1% 0 1ZBF 3 degree deg, D hC 5 TH 2,

[20, 8] = hCdegy(§)§ (V& € WC[X"].)
ELR T RN
zo§ = &(xg + hCdegy(§)) (V€ € WC[X(7])

THD, 72720 degy IFLAFTHRE D & 5 BRIREAN 1T
&iﬁﬁ Xo Xj Xo Xj EJZ EJZ C
deggy I 0 -1 0 0 0 0
ZORBBARIZE Y, 7%5( i@“/\’CIEOD@%%c o T
DL IHAER LD 2n + 2l DA ET 5 6 @6%*5@54%%&
ERUYAAXTHD,

(c) ZHA L.

xTr; = XO_IXZ', .T; = X()Xi7 €;, — XO_IEi, 6; = X()Ez

2R x; xy v, "e¥ B O
degy: -1 0 1 -1 1 0




KAHLER-PROJECTIVE

(d) ZOWFST, B » 0P E locally free TH2 Z L &,

rank BHOh 5,

x; DIT.
e; DI7...
el DI ...
xi DI

xy DI

v

P

2n+1
2n+1

n

D
P

<D

C D r.p
G RZEDIR (%)...1/p

total....p?" 22"+ . p
() A DED DI o)) OFETEHGRIFESh, TDH,
272U,

1 _
B =WCq /(C" = (m > XPXD))

(3) (WC,[X,, X o) E A5,
(a) e, 2% & &,7; 1T ( xp, (z5) " ODIFEZATIRIC) BBAHBT
5, (U()(] ETHEZ %, )
6; = X[)EZ = XOXOX()_IEi == (x6)éza ,CL’; = X()XZ = XDXOXO_IXi =
(x/0>j27
(b) z) ZBEAIIHR> TV, (C BHTL %, )
JHIE e % T; <ej <e < ey < éj < fj < $6 <CIZk5s,
2R x; e e e e x; ay C
degp: -1 -1 -1 1 1 1 0 0
(c) (WCL[Xo", X0 ])(0) = K[y, €1, &, Ty, xf, (), C]

(4) total degree 2% 0 DIFRFEHE R D, xy LAMMDE G & DR HELR,
C 73 center (2@ T2 EMNE, ), C DD % EAHIZEEH)
IE. —H X P X)? OFEWEE GBS EE > TH 5 normal
ordering ([ZRHNMMWZ DI &L, RzFD,

(WC[Xo ", X D00y = > Kalk, w5, €3] X " X O T [k, &, 75, 2, () ]
t
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NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.53 £#J

0.53. C MHEE. ZOHEFEULIBETH D,
52 THARZ &K DI B I (Q)Cm- - ()6 mAINIFEE LT

(Xo P X ?)r(ap)'Cm
(—2kp+1+m=0) OM/HDILTHEKING, )
INBIE Xy & Xy EORBBEURZ AT X, Xm0 = X, O™ X ™

Dk EOMAKEATES LN TES,
AR BIZBWTIE =0 8DT, C=py BOEH,

(7)) X Xy = Xg us Xy
EXOTFNT R, () AP B OATTITIEDEN. WC,
DA T TIVTIEBENINS,
& =Xy X 0"
LB, C=py REBBRRERAT S, OEMN, HHELLT,
pi1; = py — jkhC = (1 — jkh)C + po

2B AD, LN, HRDD,

j—1

i’ =T — 1khC)

=0

B, BIZHWTIE P = Y, XPXP THB I LITHEELT
5 <,

& =Xy Xg®
= Xo*Xg*(1 = jkh) ™ (p1 5 — o) C°
= —(1 = jkh) "' X5 X poC*™
= —(1 — jkh) ' Xy * (o &+ khsC) Xy 5C*!
= —(1 — jkh) N (£)khs&, — (1 — jkh) ' X S Xy 5C*

T, kNI ER/NTHIBZIRE L 2D T, (1+skh) & seZ
W LUTHHTH D,



KAHLER-PROJECTIVE

LS
X{;(S—l)(Xglu X(—l))X—(S—l)Csfl

1+Zx]xj +Zee, X Dot

=h(X, VX 105‘1+ijXo X Yo

J

+ Z 6Z (s—1) CS 1
=k(§-1 + Z 2;E-1T5) + Z €ifs—16;
j i

?%@ﬁﬁi RHBALRE IO THD Xo, Xy 2RISR > TETH
5, BUITLEn%e ¢ LEIMA T,
B = G+B -,uLj

B=C+B-puy
=C+ Curo+B-pip
=C+ (Curo+ Bpuia) - pap
=C+Curo+B- 1o
= C+ Cpro + (C+ Buaa) - praapa0

p—1
Cu + & ZXPXP B
7=0

R OREIZ LY,

p—1
8-S
j=0
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NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.55 £#J

0.55. O-cohomology (BRAR). Z 213t 5 ~EHRIMNSEZ X TAR
WEWTERD, 15, WO, 00b,

0%96% BT, ﬁﬂwm: Jkﬁwf@mbi5 I — MH
&, ko- ﬂﬂﬁ& bf@ﬁ%L’%%’Cb\t ?T%E)z‘)‘ a—complex <‘:b“C
@%L%%éwki k% RBERDTE WD %EPOT, k-HRETH

gD, ZAUX k Dform & UTODdegreedt (1,1) THD72DTdHhD,

EIE 0.55.1. MENDIGAHIZOVWTHERD, ZDL X,
(1) DL UTAY 7,006 THD, {Xo#£0& Xy #
0} IZBWTIX, RO LS IZHENZIEFSIRDbNY VnRe LN
ANAN
A = Qpn[01og Xo] X Qpn [0 1og X
AFTIRZDETES,
(2) O-complex & U T,

(A, 0)(= (%", —kInts x,0/0x,) B (1. Q5" 0) (Int 1ZPEHY) )
= (Q]P’" [a IOg XO]) 5) X (QP" [5 log XO]? 5)
Thd, 272U, (BEDZERLEST, ) FIEHOD 0 1%
58 log XO =—k
R T & DB O MIVIEHETH B,
(3) ky ED 0-complex & U T,
(Qpn [8 lOg XQ], 5) X (Qpn [5 lOg Xo], 5)
I ) -
(Q[pm, O) X (Qpn’sparse[a log Xo], 0)
CERFAMTH D,
(4) 9 ICELCERBETH B,

Proof. (1) ZORBUXERIER IV RED DT, 9,0 EHZZIGKT
2DIFEPILV, £9 A THIKRL, TOMEEZ EOREITEY ADIX
BQAYNYH
( )E{HJ AT OWTIR 0 13EE DIMUS DR E RS, 2,
— B Ob\“C = )
0= Int2¢ X,0/0X;

MY AL,

> X,0/0X; 1% Euler operator £IFENSEDLFEL NI LIZHTE
BUTHI D, &< INBEALETHS, (2) OB

ThHd (0L 0DEDRITIE deg (R THD ZLITIER) 2L &,
560 —k tﬁ)bj‘< bb)é

(3) HIZBDIAFED Y —IZOVWTHEAL D, £ = a+ [0log(Xo)
(o, B € Qpn) ITRUT, 06 = D%p7BCH 205, cocycle 1 k[k] - Qpn
TdhY, coboundary I& kQp. TH D,



KAHLER-PROJECTIVE

fER. BIZZD complex 1& (Qpn,0) & quasi isom THd Z & D
»nd,

BEBIZDONWTHEZ &S, Cartier operator 1% X, '0X, % REIZT
% Z &M, b, Deline-Tlusie #Fild e < ZOHHEICEHFA U &S ITHR T,
BEBD complex 1E. (QF) + Qpn gparsed 10g(X), 0) & quasi isom TdH
%, O

Z D complex & cohomology Bl cup FEIZEI U T super A[#TH 2
X9 ThDb, LEMN>T, cohomology IZBHU Cld iz 2<£ED
5L ZAIERN,
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NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.60 £#J

0.60. NE L. EFET, WHRAF— LML SHIIZITD DI,
RHTHIZIZA TH D H, KRIBHNIZIE DR ESBEH LU N2 H 5,
201749 H 12 HEUEDED ST DS FHIIRDEY
(1) Weyl-Clifford algebra 75 Marsden-Weinstein quotient % #% T
BAZMK .. %1
(2) P* x P* LD sheaf of algebras A % A MO AED, B p b
BE5 D,
(3) local 1Zl&, A & mQy, R, Q,, IO E UTHETHY,
BROWE (M) 2 TOSETEIRNISILETES,
(4) A IZHARHE YD D rank O P* x P" EOD locally free sheaf ’Cf)é
(5) ZEMDRS (BE— }ﬁ?/\) WIXEPERH, GRIDRS (B8 = Rig7) 12
G5 A2 222X 0, IIFDOBEOEHRA — W*QAaﬁw*QAO

(R
(6) BIRTIHIZ & V), BHixmiEoge UTHETH D,
R
(1)
XXt
S
D&DRFHEZ ‘3’5 728, IEEEUZ U ARV E normal ordering

%%ﬁf%ém
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NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.100

0.100. 30 (F|R/NDIFE).

[Xi, X;] = hC6;; (Kronecker’s delta),

(X, X,] =0, (X, X;]=0.  (i,7=0,1,2,...,n).
C 3T Th %,

[Ei, Ejly =0, [Ej, Ejly =0

(EBE)* = —(khO)E;E; =0.  (i=0,1,2,...,n).

(E;E)* — (khRCYP'E;E;=0.  (i=0,1,2,...,n).

(B> XX EE)+(KhC)Y (kY X Xi+Y EE) =k XI'X!

peoy (RS XX+ S BiEy) £ 5Lk,
/L](Dk,o) + (khC)Y ™ ey = Z kKPXPXP.
0.101. $5RUATT. IRDITIFAXHITEL BHND,
=0, XiXi=), X;E;
E=03,XiX; =3, XiE;

0= %ade

0= —% ad €

0,0 1% odd BN IERZTH Y. ERTANDIERIZIRDO L SI125 %
55

o

Oe | 0 0X; 0 0 kX
Je |0 0 —kX; 0X; O
fo, 1 BIRD XD IZEHT B,

po = ko) =k Z XX + Z E,E;

s — (WY Yo = 3, XIXY.
Hﬁ;(l)(/io — JkhC) =k 32, XA 40
00 . X; X, =k . X;X; +> . EE; = g



KAHLER-PROJECTIVE
[Mo,Xo] = [XoXo,Xo] = [X(),X()]Xo = —Ch @}\;_\
uo)_(o = Xo(luo — Ch)
— D —ZHEAE f TR LT
f10)Xo = Xo(po — Ch)
WU — M DEEEL s IZRFU T,
fro) X5 = X5 (no — sCh)
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NON COMMUTAVIE PROJECTIVE SPACE AS A
NON-COMMUTATIVE KAHLER MANIFOLD NO.110

0.110. 3L (BARDIZE).

[X;, X;] = hCd;; (Kronecker’s delta),

[X:, Xi] =0, (X:, X;]=0.  (4,;=0,1,2,...,n).
C EH LT TH S,

(EE)* = —(khO)E;E; =0.  (i=0,1,2,...,n).

(EB;E)? — (khCYP'E;E;=0.  (i=0,1,2,...,n).

(B> XXt EE)+(KhC)Y (kY X Xi+)  EiE) =k XI'X?

oy = (B, XX+ Y, BiE) £ L,
i) + (KhCYP oy = > kP XPXE.

0.110.1. ARG IRDICIFAFIMIES B,

£= 52 XX, =Y, X;E;

0= hC ade

0=—szade

0,0 X odd BN IEAZETH Y., ERITADERIZIRD XS 125 %
573,

BIRDIZELT. Bxrdomsnzsy,
I, fos 1 ZIRD &S ’rhéé’é'%

_ 1 _
M:MOZZXiXiJrEZEiEi
ZXXJr ZEE C

R—= /421

0. XX, = kS Xo X, + > EE; = kg
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0.110.2. The element m. Let us put m = RC — ZXiXi- It plays an
important role in our calculation.

0.110.3. ml, the falling factorial power of m. For any non-negative
integer I, we denote by ml! the following “generalized factorial power
of m”:

mY = m(m — Ch)(m —2Ch) ... (m — (I — 1)Ch).

0.110.4. formula of m. In this section, we do some calculations on m
needed for our later use. The result is summarized in the following
lemma.

fH=E 0.110.1. We have:
(1) Om = —¢'.
(2) [m,e'] = —Che'.
(3) me' = &'(m — Ch).
(4) O(ml) = —Iml=1e (1=0,1,2,3,...).

Proof. (1) Knowing that m = ¢ > E; E!, we have
_ 1 ,
om = ;(—kXiEi)

=-) XE|

%

= —¢£.

=—7 [Ei, El]Ei

=— % Z ChkX,E,

=—Che'

(3) is a trivial consequence of (2).
(4): Induction in [. The case [ = 0 is trivial. The case | = 1 is treated
in (1).

Oml =0(m!= (m — (1 — 1)Ch))
=0(m"= . (m — (1 = 1)Ch) + m"=om (Leibniz rule)
=— (1 —1)m=A . (m — (1 —1)Ch) — m'=Ye’  (tnduction hypothesis).
—(I=1Dm2 . (m— (1 —2)Ch)e’ — mYe"  (Consequence of (3)).
= — (I—1)ml1e
R . S

! m[lf}l'{;iﬁ 43 (by definition of m[']>

Iml
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0.110.5. C, .
:Iji’jXOXO = xjjj(XOXO + hC)

AR - -
EjEj = €jéj(X[)X0 + hC)

C=> XX+ %ZEE
= XOXO + (Z Tixj + % Z eiéi)XOXO
j i

_ 1 _
= X()Xo + (Z S(ijj + E Zeiéi)(XoXo + hC)
J 7

def -1 -1 ; def > -1 -1
v = XiXy = Xo Xy, 7= XoXi, e = EXy =X B,

fo= XX = X K= @) @ = By = Xy E = (o)

0.110.6. 447
(WCo /(111))0) = ki (k, 5, 05, €, wo, €9, Dz, ;)

1 1 3
wo = T Zeiéi = T (6050 + Z(Z‘jeo + 0x;)(Z€0 + 8@))
i J

o [k x; Or; ey wy & 0%; Iy
Ooe|0 O 0 -k O 0O 0 Oz
Or; = (0X)) Xy ' — X; X5 20Xo = e; — xieg
Gi:@l’i"—l’ieo
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