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ACFA ¢ Manin-Mumford F748

BEEE
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1 [XLCHIC |
Hrushovski 133 _E ¢ Manin-Mumford 48 (Raynaud OEH) D& F A KRMGE
HEE5xT.

IR 1.1 ML PRI A L 2 ORISR X BKIE K (le. QCK CQ?) L
EEINTVWE LT D, T5¢ XN Tor(A) iX Tor(B) + b DIEDER DHBRMIC
2%, ZIZT, BiX ADHEERHREEET, bc AThHS. &biz, ZOHRM
DRZOBEEIZTA L X OHAIREENLERICHETEZA2HTRBIALNS.

Jét & L TiX, Mordell-Lang PHEDPA LR L i, ETFAVBBTLILIAR
LRTVAEIZRDRBEZ AN A THRBELEAL, Tor(A) (FREED
£/ EZOMATEREREASTED. £LT, D Tor(A) 28> ERTHE
724845, LMS(locally modular, stable) T2 Z & &R L7%. LMSEGHNDER
ARRRBEOHEN D EOERE/D. XL, RAOEEEERC ErLBEX
HBFIRORETHS.

Hrushovski 3% L7zDiX, REEBAK LT generic RRIAEHR % 1 >ERL
HBETHSH. ZDX D REER ACFA LIS (ERICITENZ KBRS 508
F#23 ACFA). £ A M8 generic 2R ER o DEEK EEZESND X 512 ACFA
2R, Tor(A) 2 Ker(P(o)) THLNS X 5 2EEAAX P[T] € Z[T) &5, ZD
L&, Weil DEBRZMHE- T, PT]IARZREXNZAFICH=RVE S REBEAL
LGRS, T5&, Ker(P(o)) Rlocally modular stable iIZ2 5D THD. D
BBIZRR-EEOFERAOHMEZ EICHBT 5. BKK LD Mordell-Lang 18D
Hrushovski DFEAZ A>TV 5 AL, EAOREHEZRS Z LB TEHTHS ).
2B, EBXZ ACFA TEZRRRERS THEIL DD Tor(A) 24 TiERL, H5F
BpiZH LT, p LEVICRZAIEE b OEFREERTHS. ZOHIEVDELIT
FELOWHEFIZOBREORRICER~S.

T, BECETIEEEZVOLLTEL. kKL, £oR¥KMA
K> LEL ZAERNoBRLORAXTHY, NFA-FIPEFATTATRYT
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BEWIZ R e L(A) LB, EbIT, o RV & IREDROBERDL X,
@ € L¥(A) & &< (qf IX quantifier-free D).

2 ACFA & Pst

RERIPAKO—RIL L LT, ABFR T OFHECH LI=E TN (existentially closed
model, ec EF/N) ZRD X S IZEET 5.

EX 2.1 ARRTOSHEEZLLETSD. MBETOFETCHALE=-ETLTHS LI,
RD2ODEFURERYEHZ L THD.

1) MET (MIXTOETN)

(2) MCNET, plar,... ,za) € LHM), N oy, zuplar,... 2) 725
, M E3n,...,z,0(zy,-.. ,2,).

LEROEFE {+,—,-,0,1} L L, T2]ROLBRLTHE, kD o(ay,... »Tn)
RAENICI M REOBETHFBRRICRY, MBTOFETCHLEETLLEND
Ztid, MiZBWT Hilbert OFRFEIEMBR YIS E WD ZLichB. Thbb,
FETHACEEL IREMAKDOZ L TH5. RENEEKIISE L CARELY L
“2. Hrushovski {Z & % Manin-Mumford FARDIFEHA TIL, K 2REMEAEKLE L, o
Z2EDOACRARERD1HSLTHLE, (K, +,—,-,0,1,0) LW I IBENEELE
BIZ2 X7

ek 2.2 RO L EOABEE ACF & L, £, = LU{s}, ACF, = ACFU
{ociXEDHCRAR } (L, COABRK) L+ 5. ACF, i difference field & FEiTh 3
REABGEOABRIZRB.

¥X 2.3 (K,7) |= ACF, 261, (K,r) DXl (K,7) TACF, ODFETHL
BT MRS TV D bONRFET H. ACF, OFETCHU#EO2T L, E
DABRTHBHTOIBZ L BAMORTWS (1, 7). ZOABFRS ACFA LFES.

(K,0) 3 ACF, DFHETHLEET VDL E, o % generic HERIB LIRS, o
HEDWRL 2 HEDOACANERO L OHEZ (HIEH%T)TTH-oTWVS
1PoTHD. ACF, 1L, Vr,...3y,...0(z,...,y,...) (p € LF) OBORBAXDE
RLLTRBRTES. I, ZOEOABRDETNRE, HETCHLEESL
IR TE 5. GBI, RoRKOAAOEER LK THS. A% ACFA OF
FETHAL LTI, RENBAK LD FT7TAOBMMERA FTTLRERT 2%
BADOHREKDOMEE L LTSBEL CRRTE B3 LRKENTHS.

ETNEEREBDOARR T IZOWVWT ACFA I8 ST A ABRIIAFET S L1
BORV. TE#ACFIZETHELBELDIB>THE > Th 3 [6].
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K 2.4 LERODEELTD. IRTOAREKTHRY - L OFfGREXE, ‘B
ENEREGTET D LWVO BROBERNEZHDEATERE Psf LS. e x
i, KEXDBRLRIZAMEZERBEL - TE T, TNOOHBEEIES & Psf(DE
TR D.

PIF, & M MBACFARPSf DEFNLDE X, IMIZACFATHD] R TMIiX
Psf Thb] LWHERBREHES.

FR 2.5 (Ax) KK BPsf THHI L LRDIDOFRHBRRY LHZ L BFRIET
»Hb.

(1) K ek,

(2) K 1% K2(K OR¥%MBAR) T PAC (K HREGEIBEMS I K AR %
H ).

(3) EROHEAE n > 11z L, K O nKIEXEKIXK>THx ) &1 2FETS.

FK 2.6 (K,0)BACFA T, k=fix(c)={z € K : o(z) =x} LT LKRIP
VLo,

(1) EROBAAR¥Kn > 11Zx L, (K,o") b ACFA.
(2) k = fix(o) iX Psf.
(3) fix(o) D n WILKEIL fix(o™).

(4) k = fix(o) iX K Tstably embedded. 72bH, L,(K) DB TEZTHE
k" =k x - xk (n AOER) OWMIERL, L, (k) OB TEZETHE
TH5.

Gal(fix(o)*/fix(0)) \CBWT (o) BRBIZRDHZ L 2D, ZOFEDIFLALR
Hhb.

3 LMS£&LASZERA

Z DT, BEREEEA P(X) AHFEEALERKIC L7220V bHiX, ACFA
(K, o) {28V T Ker(P(0)) 23 LMS #£4 (locally modular stable set) 2725 Z & %
HAY 5.

E#% 3.1 ACFA DKXRMMETNTEZXD. EHEITBEASDNBEZXLNLTWS
15, DOERBDERDOMa = (ay,... ,a,) E/NIRER EIIXL, tp(a/E)
@ non-forking JEROMEEIZ LR (EREBUC R 5 EHEILH D) BdHDH L E, DX
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stable ThB L\ 5. AbiZ, DAEA A LEEIhTVWS LTS, D9 OEE
DWHEE B, CIzxtL, B CHacl(BA)Nac(CA) EMid & %, Ditlocally
modular CTH D LV,

ROERITLETHEETH S [1).

% 3.2 (ACFA, M Dichotomy Theorem) #30® ACFA IZE\ T, o % generic
HeRA, X 2EHTREASLTS. SUX)=1DLX, XIZLMS THoHh,
X Lfix(c) Th .

Z DFERLIX Chatzidakis, Hrushovski iZ X 23&3C[1) X ERER THS. ACFA
(X unstable TH 525, B0 DL X, unstable RIS X fix(o) DH (Psf i2i> T
W3) il ThS.

ek 3.3 ERTERRM BB BN, BOEETEREEOEREAM H i
SLU(B: H RERICR D = L Th 5.

®8 3.4 (K,0) 13280 D ACFA, k = fix(o), Aidk EEBEN-H#MIT—~
WERRK, BiZAOD cB/N2EBRTRRRBABEL TS L, BALMS ChiThif,
B C Ker(o™ —1) £72% N BFETSH. A=G, CHRLZ LAWY M.

ZOMBEREL - T, KoMENREIND.

Wi 3.5 ANk EEBREINIET —NEBERIKT, P(X) € Z[X] DL %, Ker(P(0))
A LMS TRITHE, P(X) XA HEAZEEIZ L.

ENTIIMA 34 OB O Z R 5.

Y, ROLOIRCCRK%Lb. BiXC Lo EHBTRRT, XCBT, XiXC
LA TERTRERT SUX)=1 L725.

5L, ARDSU T 7HEAIZxT 5 Zilber BEMMEERIZLY, B nizxt
L, B=(XX')"RBBOXA TEBIRLRBHIBEICLRS. ’

B ci/MEIZLY, B =\,H;, [B: H)iXAR, L&EF5. 22T, H &
HEREBIHTHS.

BRADRDEA T, B RORDF A TOETHBBHZ>TVEDT, X M
IMS7Z2E95L B HbLMS 720, LENST, BLLMS ¢ RV FETS. Lo
T, X IXLMS T2v.,

ACFAq @ Dichotomy Theorem &V, X ffix(o) =k. LENR-T, EFE 5
Bh:X o>k THRM1 LR bONFETS.

£27T, B'Cac(kUC). B/B ODERBDRRTOBBADE & Bk BEIZ 2
50T, C25L<bEHIEBCac(kUC) &725.

k iXPsf TdhoTcds, Psf TEBEFIARZRBEOEEIL Hrushovski & Pillay[5] 12 & Y
HWRONTRY, ThEE-S-THOLEBRT L, ERVTELZFEE®R L : B — H(k)



REFET 5 (F7ebb, b IIERET Ker(h) ATRES). ==T, Hitk Lok
¥BETHD. kHistably embedded THHZ EEFE-TH I L@ T DL, AT
HDkDOHMRIEKRE L ETERTEDLZ LARDYD. T, k =fix(e") &
REnBEND. k ZEETHHCHFEEICEY B/Ker(h) IR ZEICEEEND
ZLiZRBDT, njn' 51X, B/Ker(h') DERIX o™ THEIND.

Ker(h) iXo" ICL VEA L LTEESNS D, ARERTELD, n|l 2555
IR Lo TRILIZAEENS. 1=0d ¢T5L, acKer(h) DI 7(a) =a
THD. Ker(R) DN FEm LT3, 2€eBET5E, 1ides DRTIRHARBZAE
ETDHD, 7(z) =z +a (a € Ker(h)) &ETD. 75, *(z)=71(z+a)=
r(z)+1(a)=(z+a)+a=z+2a,7(z)=2+3a,...,™(z) =z +ma=1z (m
R Ker(h') DA E T a € Ker(h') D Tma=0). L7%HB>T, BiZH5 NIZHL
oV CRILICEEEND. T/4bb, BCKer(oV —1) L4223, ThTHENH
. '

4 Manin-Mumford THEDFEAIZDLNT

¥iE L CEBEINTZT —NEHKEDOE R LB L ACFA TOEERTERES

T THRT D LBEDITRRN, RBICBX501IX264TIIRL, H5FEH)p

EEWVICRRnIZHT D n ERROEATHD. ZOWIOEROEM 2R~ T
BL BROZIILIDVPLBERBLETHD.

AZBURK EBRBEINDT—NVBHKEKLT D, BEK OFERRp ZIXENTA
EFRELTHABRIET—_NBRIEKET, Lb ADOKRTHEDLLZNHDHNRE
¥izdhb. ZDX 72 p % prime of good reduction for A LFEE. p OFREE k
ELT, 20K Ep LTS, p LEVICRR n IZH/T D n R ROES Tor,(A)
ZOWTIE, ki Eo 7Ry 2E@EPHBEAICERT D LROMEITED.

B 4.1 X 2 ADOBRYBKREL TS, X N Tory(A) iX A DBIHORKRBDEA
FRFESIZRS.

(Bl (R uyF)A ZAZBRELTALND kE LOT—_AEHIKE (in k2) & T
5. Ko 2 KOpizBi 55kl L, v 2RRELONEL TS, EHIZL =K}
L3 5E LK, BAaTHEKREOTo X L EOMECIRTE, £o®MRETE
2B, THE, HRRERT: A(L) » Ap(k®) BHD. T CHERFHEIL, «
iX Tor,(A) & Tory(A,) PRIREZFIERITZLETHS.

&ET, g=k|&LT, 7(@)=29&TBHLT€Aut(k*) THD(7rX=URH
CRA). Weil DEERIZX Y, P(r) 3 Ap(+?) £ET0CR3 &5 2EEEESEX
P(T) Tl DEREZZORIZHERNVEIRBDBDHS. p%Z 7D Gal(L/Kp) ™~
DbLLHITLTS. EBOREIZLY, P(p) ik Tory(A) ETOTHS. (L,p) %
§ik LT ACFA DEF)V (F,0) 5. T35 & Tory(A) iX B = Ker(P(0)) 128
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Fhad. MESSICLY, BIZILMS TCSUS Y ZABRMRTHS. X ¥ ADBHE
Bkl 3T5L XNBIXBOEXETHRBYESRDOT, BOBOEAEH LB
ERICR2 5. XoT, XN BRBIBOHAROABRMERIZRS. LEX-T,
X NTory(A) bEITHSB. a
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