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Near-Domain {Z2V YT

BIUAYEEESEHE B %E (Katsumi Tanaka)
Dept.of Mathematics, Faculty of Science, Okayama Univ.

1 [FLE®HIC

BEBEOBIZ T, sharply 2-transitive group & near-domain IZEBE VNI B4 B & O HFIZAER
ARETHHZ L BB TV S [K]. EFNVERTIE, Nesin 5% Morley rank HFRD sharply
2-transitive group M4y % L X 5 & L7 [BDN],[BN],[DN],[N1],[N2],[DN]. Zd& ¥,
HiX [BN] 72 £ T near-domain [ZOWTHHAEL TV 5. ZD/— +Tid, near-domain {Z
EXEHT, REMNBLIUCETAVRNBEELRAS.

% 1 (G, X)  sharply 2-transitive group &%, B G & X ITEALT
Vz,y,c,d € X3lg € G,gr=c 7D gy =d.
BERODIDTZ & &T5.

z€ X R¥EET S, Go={g€Glgz =1} LEDD, U, MEOLDG, =H LB<.
involution i € H #—-2%BW, b 9 —23I® involution w € H &%, 0 Z#H LVEXK
BECwi)=1,01=0%%%2TbDe¥+5, H=HU{0} LEHTS. hi,hp,h€ H
IZ7=nWL T,
hi+hg = h < (wi)" ™ (wi)?” € (wi)" ' H

EMEBZEETS. ®HIC, he HIZZWLT,
0-h=h-0=0-0=0
LEDSH.

W1 (H,+,.,0,1) 2 near-domain L7%25. I T, —RICHE (D,+,-,0,1) 2% near-
domain LIIROABEEHIZTZ L LTS,

Axiom.
ND1. (D,+,-,0,1) iXloop.
Ll. Vz,0+z=240

L2. Va,b3'z,a+z =10
L3. Va,b3lz,z +a =15
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ND2. Va,b a+b=0=b+a=0
ND3. (D*,-,1) &, ZZT, D*=D - {0}.
ND4. Va 0a =a0=0
ND5. Va,b,c a(b+c) =ab+ac
ND6. Va,b3d,p € D* Vza+ (b+2) = (a+b) +dspz
D % near-domain &3 5.
G(D) = {(a,m)|a,m € D,m # 0}

EB<. (a,m)(z) =a+mz LWIER%EE 25 L, G(D) IX Sym(D) DRREEL D,
G(D) 1% D IT sharply 2-transitive IZfEf$ 5. £,

o (0,1) 75 G(D) DB
e (b,n)(a,m) = (b+ na, dynenm)
¢ (a,m)7! = (=(m 'a),m™)

near-domain D DE¥% > T, sharply 2-transitive group G(D) DEK L+ 5.

2 Near-domain & Near-field
RIHE (K, +,-,0,1) 7% near-field & (ZATDOABEZRTZTHD LT B,

Axiom
NF1. K+ = (K,+,0) i3#
NF2. K* = (K - {0},-,1) \3#
NF3. Vz,y,2 z(y+2) =zy +z2
NF4. Vz z0=0z=0
IITHERELT,
o % near-field I% dear-domain.

e D % near-domain & L7-& %,

D idnear —field <= (D,+)I3#
&> dop=1,Va,be D

LA, BERizEnd g,
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Fact 2 near-field TRV near-domain IXE HAL T2,
EHROTY. ZARILBELESPoTVRNDTY.
#l 3 (Dickson near-field)
(Fy+,%) 284K T 5. a: F* — Aut(F*,+,%) % a iZtWL, z-y=zxa(z)(y) &
Lick &, (F,+,,0,1) X near-field i272 5.

Fact 4 [Hrushovski
strongly minimal 72 near-domain X near-field T 3.

E¥ 5 near-domain D 0)& (kernel) ker(D) %
ker(D) = {d € D|(a+b)d =ad+bd Va,be€ D}
EEETS.

Fact 6 [Cherlin et al]

F % Morley rank ATR72 near-field, ker(D) i3ERL T2 L, F iIREPAGL 25,

ROEBEEZTRTHNN O0TF 7 =W NRHEERE L TR, EHAOHEIT T R
L <id7zv.

B 7 D % near-domain. B D a,b,c € D TV U THRMER Y L.
@) a-0=0
(ii) doo=doa=1
(iii) a4+ b=dgp(b+a)
(iv) doa=1
(v) edapc! = dea,ep
(vi) dg} = dpa
(vii) dotbp = dap
(vii) z+a=b=>z=—a+dypb
€2 8 (D,+,") & near-domain & L, ker ZEDKLTD. DL E,

ke K, 1+ke K= (D,+,)liZnearrm— field.
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Proof. k,1+ ke K &% 5.
Claim 1. dp1 =1

1+(k+1+k) = (Q+k)+die(l+k)

= (1+ dl,k)(l + k)
(I+dig) + (1 +di)k
1+ dykda; ,,1(1 +di i)k
1+dig+ (dig+ 1)k
= 1+ (di+ (dr ek +k))
= 14 ((dix + d1kk) + da, 4 dy okK)
1+ (dik(1 4 k) + day 4,4, ckF)
14+ (dix(l+k)+1-dig-172%

it

il

Il

= 1+dip((1+k)+k)
Lo,
k+(1+k) =dix((1+k)+1) (1)
*£7,
k+1+k) = (k+1)+des+k
= dg1(1+k)+di1k
= da((1+B)+F) @)
(1),(2) &Y,
(1+k)+k=0 3)
¥ 7203,
dy = dy (4)
(3) Db, '

di1=d_g-17=2-d_15 271 =2-dyp-27"
ZZT,
dig=(dg1) ' =(d1) '=1"1=1

LERST, dey = 1.
e, Q) »obdy=1836E605.
Claim 2. Va,b a+b=0b+a.

Vz € F*, 1=gady127" = dopy = 2di1j27 " = dg gk



WE, g,be F* Ta =ak ™,V =b(1+k)"! LB, ZoLk,

(@ +¥)1+k) = dQ+k)+V(1+k)
= d+dk+b
a+a+b
a4+ (a+dy b)
= ad+ (a + da/,a/kb)
a + (a+b) (5)

*7,

(@ +6)1+k) = (d+b)+ (@ +V)k
= o + (b +dyq(a’ +V)k)

a + ' + (b +d)k)
= o+ @+ @ + 'k +dk))
= d+ U+ @¥k+a)

ad+(( +b'k) + dy pka)

d+@®1+k)+a)

ad+(b+a) (6)

(5) & (6) &b,
a+b=b+a

LEMR-T, dep =10
# 9 (F,+,) ® near-domain £ 5. F O 3 261, Thid nearfield.

Proof. k=1&¢8L. 1+1=-1€K O
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