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On stability of saturated generic hypergraphs

AP RFEHEDERZHER 24 B (Yuki Anbo)
(Graduate school of Pure and Applied Sciences, University of Tsukuba)

1997 4EiT J. Baldwin 2 strictly super stable 72 generic & IXFET 2,
WS EERR LK [1). EKIX generic graph IZB L TIZED X 5 2188
RTFEELRWEWS Z L %R LK [4). &5 TiX generic hypergraph iZBALTH
MU EMNRAYTHZLERT (ER1L).

1 FF

R % 3 TRBAREES L L, 8 L = {R} OMETLUTEZRETHLDOZ
hypergraph & FEA .

e For all a;,a2,a3 and o € S3, R(a;,a2,a3) & R(a,(l),a,(g),a,(;;)).
~ (symmetry)
e For all a3, a3, a3, R(a1,a2,a3) = a3, a2, ag are distinct. (irreflexive)

AT, L-#&E V)5 E%% hypergraph & WIHIEKTHES.

AR L& ATHLT, B R BRYTS A DRD3>MOE%E
r(A) TRITLE, AD (a BT 3) RAKRTE 6a(A) = |4] — ar(4)
TCEDHS. BlxiX, HAN {a,b,c} T R(a,b,c) PEALLTWD L &,
0a(A)=3-1.-a TH3B. BLFD o iITEBLTEL Z LNBBW. i,
MARTE% 6(A/B) = 6§(AB) — 6(B) CEHT 5.

K,={A: BR L-#1 | 6,(A)>0forall A c A} LB&E, LITTiX
KiZTK, DEaEQLTH. HR LM OILK ACBITHL, ARB
THTHHEWSME% A< B « 6(A) <4(B) forany ACB'C BT
BB, —RO L8 ACBIZHLTIX, A<B& ANB < B for
any finite subset B’ of B ¥ EE¥H 5.

EM 1. L8 M IXLAT 0 3 58427 TR K-generic THDH EED
g

o M XV K



o M DEERERBLONKIZEBTS

e A<M,A<BeK=3B'<Mst B Bt A LRH

K RARAAMEEZ b D&, §(4:) > 6(Air1) 725 K DTDOILKF
A C A Ce BFELRNIEEWD.

PAF, K c K, X subhypergraphs (ZB8 L TBAU TWTHIRASHEE D
o2& L, M i saturated K-generic hypergraph &3 3.

ER 2. 2/ K C K, BEBIWMEOVTHLTHWTHRABKEEZ LS,
M %% saturated K-generic hypergraph ® & %,

1. T ="Th(M) is stable

2. a€ Q=T is w-stable

2 $H¥AY4 hypergraph =5
EM3. AN LIE, a,bec ADLE, a L b D AIBITHEERE da(a,b)
EUTDXLOICEDS !

1. dg(a,b) =0 a=1b

2. d4(a,b) <1 & da(a,b) =0 or Ic € A s.t. R(a,b,c)

3. da(a,b) < n & Jay, - ,a,;_l €EAst.aqg=a,a,=b & THLEZ,
da(ai,ait1) <1 foreach0<i<n-1

4. da(a,b) =n & da(a,d) < n 2>Ddy(a,b) €n—-1

5. dg(a,b) =00 & Vn < w, dg(a,b) £ n

EM 4. ACB% L-WELTHLE, AN B CEETHDI LT, £F
D abe AITHL, dp(a,b) < w L2BZ L%\, BIZ A AHEKEL
Wolth, A TERETHDEWVWIZEET5. K A trivial THD LIZ,
sup{|A|: A€ K,A iTEME }<w &£RDTLEWVI.

S 5. K 8 trivial 25, T = Th(M) is w-stable

i M % T @ bigmodel &L, A % M OFMEHRE LTS, Al
M—A LBREFFR2WE LTIV a= (ag,--- ,a,n),I.J = (bl,--- ,bn) ¢
A TR L, a; 7=HD connected components ? i IZOVVTDOFE b; 72H
® connected components @ i IZDOWTDOFMNRFEE T, FORBIZL-T
akbNBBE, a L bix AL type BE LV . connected component
DOFITIEIRED LHR2WDT, A LD type DIITTIM.

ZIZETT,

10



e a € Q = T is w-stable
e K is trivial = T is w-stable

N o7eDT, S%DEEIE, o ¢ Q, K is non-trivial O, T 2%
superstable (ZIXR2 HR2WZ L ERT I LIZTA.
b X <# 5 hypergraph OFIZLARTE 2T TEHL.

e In={a1, - ,an}, ELED 3D H R TERE L2\
o Io ={aj,az,---}, ALY D3 2f%H R THREE LRV,

o D, ={a,by,c1, - ,bn,cn}, 1BL {b;,c;} # {bj,ci} fori#j Tho

T, R(a,b;,c;) for each i = 1,-:- ,n and no other relations.

¢ Doo = {a,b1,1,bz,¢2,- - }, BL {bs, i} # {bj,c;} for i # j TH
T, R(a,b;,c;) for each i = 1,--- ,n and no other relations.

Dy R° Doo P Z & % daisy flower ¢LFESEZ L HL 0 5.

MM 6. 3a € M,3B C M infinite s.t. sup{dpm(a,d):b€ B} <w
== 3D C M.

X BT, Do = {a’,b1,¢1,b2,¢2,-- } DeE, (bciicw B a E indis-
cernible IZ72 B X D2 T 3.

REEA L& A L ac AICHL, degy(a) =|{b€ A:da(a,b) =1} &
EDHB.
Claim 3a' € M s.t. degys(a’) = oo.
EITRVWETS. ROXIIZLT, M OFREERTHRIIED tree %
Z235 . ’
e a ™BRAF—IL, dy(a,b) =1 ER2BFTRTDK by,-+- , bk 124
I35, .
o KIT, dpy(by,c) =1 ERBTRTORAEWAT, b HOYFEES.
° :n%ﬁb Eg.
TRTD b e B iXESE ko =sup{du(a,b) : b€ B} TTITRBT 5.
L ZANRE ko ETICIIE A ARE LORDBE. FRE. (Claim DY)

Claim £ D, o I227%2#55 (b,c) iITERIZHS. BEoT, WATRMIC
5.

r((ziayi)i<w) = {R(a',smi’yi) i< w} U {{zi;yi} # {mj) yj} 11 < j<
w}

1t R(d',bi,c;) DRLIZBIER A2\, 2R 5, BT R(a,by,bg) 2

Z MR (by, ¢i)icw % o' E indiscernible iZ& 5. ZODWF, {a’,b1,c1,b2,¢3,: -

BIRE oL T DL R(a,bi,b;) foralli < j &ERDMB, TOREDH
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FRESSY CRAFRTENBICLABINTETLED. M i generic BiER
DTEUTEI Y 2720,

MM 7. K 2 non-trivial 725, 3D C M.
8 ROMK (*) CHRERITETS.
(*) 3n < w s.t. for all a,b € M, dy(a,b) < w = dpu(a,b) <n

(*) SRR Y ML OB¥iX, K is nontrivial, M is saturated, (*) &V 3 3%
eh s, M OPIZERODOKE & D connected subset BB, 1€ THT
MELY 3D, C M.

(*) DR Y ML= RVERE, RBBRAULTD.

Vn < w,3Ja,b € M s.t. dy(a,d) = n.
Z DL EREWMIZTERI (a:)ico BTFET S :dM(ag, an) = n for each

n<w
¥k, a<2BbnD. XK EHROEEICHDILIICA, =
{a0,a1,b1, - an,bp} BBONTEE, A, DRFTRTEN—FBRESRLD
X by BT RTHERBL2D, BBHKRN R(ai,aitl, bit1) for each 0 < i< n D&
DFETHD. Lo T2m+1-na>20. TXTD n (O TIHHAY
MDODT a<2
Claim 3A C M s.t. A is finite, connected, and Ja,b € A s.t.{a,b} < A
D UBMRBEFITITRS.
Casel 3i > 4 s.t. R(aj—1,bi—1,a;) D& X,
{a0,ai} < {a0,a1,b1,-+ , @i-1,bi-1, 0}
Case2 Ji > 4 s.t. R(ai—1,bi—1,b;) DL ¥,
{a0, b} < {a0,a1,b1,"** ,@i-1,bi-1,b:}
Case3 Ji > 4 s.t. ~R(a;—1,bi-1,ai) 72 ~R(bi-1,bi,a;) D& Z.
{a0,a:} < {a0,a1,b1," - ,ai-1,bi-1,04,bi}
Case4 Vi > 4, —‘R(a'i—labi—laai): _‘R(ai—labi—-hbi)’ hD R(bi-hbi’ ai)
nNLx. ‘ ‘
hall/p 2 %, %&ﬁﬂ&:?‘é%, bi li‘?"\"ﬂ‘ﬁﬁf: L/ ’ Bﬂ%lﬂ: R(a,, ai+1, bi+1), R(bi, Qait1, bi+1)
foreachi <w DHTHBD LIRETS. T5HL,

Vn<w,2n+1—-2n+1)a>0.

2T, o £ 1. PE->T, {aO,at} < {a()ya'l’bll""ai-l:bi-l:ai;bi}~
(Claim #T) |

Io = {bo,b1,b9, -} S M Heth3d. EIE M IIER2DT Ramsey
DEBLVTRTO3RABBEEE L OERRBIREHTITO 3 KH
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i b 7 RVERERSTESNTFET 503, MFIXEDOFRES TRATKE
WA /2 DERSI 33 B DT generic EDFITITFELRV. M OFT
closed (Z& 5 Z &iX, M O genericity & saturatedness 2 HHE>. =
D Io IZ2WT, {bg,b;} < M. Claim ® A D a,b & ZD bo,b;i ZF—
LT, M D genericity £V, A & {a,b} ELRBIREEN M OPIT L
n3. ok,

das(bo, b:) = dar(bo, b;) < w for each 3,7 < w.
- T, RIMELY D NFEETS.

3 FEEEODIEA

EE 8. o HWEHEMT, K 2 non-trivial 25, T = Th(M) is strictly
stable. '
R 9. [6] RIZFMETH S :

o T is superstable

o REMITERERF Ai(i < w) & type DERF pi(i < w) IXTFHE
L7zv:

pi X Ai £ED type T, piy1 forks over A;.

M DEBRESG AIZH LT, AD M 28175 d-dimension %, dy(A) =
8(clar(A)) & EDS. HHHRITE M OHRES A, B iZ% L Tdm(A/B) =
dum(AB) — dm(B) LED 3.

XER 10. [5] K 23 subhypergraphs (W TH L TWTHRBRAGMEL L L,
A B,C ¥ M OFRKIMET, B,CS<M»D> A=BnNC ¢¥5¢
e d(B/A) =d(B/C)
e tp(B/C) does not fork over A

ZhoDERE VT “ forking DOERF| ” 2RI 5.
EHEOMA AMBE LY (infinite indiscernible) daisy flower 23FET 5.
EDBIZOWTHEDTETS.
Casel daisy flower {a,b1,c1, -} D bs,¢; HNBTRTHR RS L &,
Claim 0 < Ve < a, 3{eBC} € K s.t.

1. — < 6(C/eB) < 0.

2. §(X/eB) > 0 for all nonempty proper subset X of C



3. §(C/Y) > 0 for all nonempty proper subset Y of eB.

min{n : —€ < n — ga < 0 for some g < w}

BEETD. Thip B, —e<p-qa<0,2Bg, &&d. p=1
D& XX, eBC =D, TIL.

p22DELERX, BELa=0¢BWT, £#2<n<piTHL, g =
max{g:n—ga>0} &BL. ¥, F1<n<pTHL, dp=n-—gpa
EBL. .

2—a>0 XY g2 2 1. daisy flower Dy, D% c3, 1 DDFEVS
% eco, RYDHY%E By LAMTSB. Dy <M ELTEW. ZDLE,
c2<Dy <M.

g > g DBE, cog XPLETH daisy flower Dy, 2525 L,
¢2 < Dgg—gp. #>T M D genericity 225 Dg, UDgy—q, 73 M D closed
set ¥ LTHBNG. FRIDLE, ¢ BFLELTAHCLNRFLLBLED
Y g3 —q BMbok s {RELTEV. HLLMbokERLDOHD 1K
% c3, €DMh%E By 75,

g3 = g2 DFEIX, Dy LITMIRR%E c3 £BL.

EHLLDPETYH, c3 < eBiBaciceez 223D T, BWes ZHLET
BIEVDOE qu— s LI MABZ LR TE B,

ZhEHRVELT

B#BIU---UBP,C={c1,--- sCp}
&£ T%5. eBC RROJZMERELOZ L HRT 5.

4(C/eB) = |C|-r(C,eB)
p—1
= p—a) (g1 — %)
i=1

= p—Qqgp

LR230T, (1) BRALTS. AL, r(C,eB) iX C L eB OMDBEHKD
¥, B0B r(C,eB) = r(eBC) — (r(eB) — r(C)).
X % C 0OBTRVERSMELTS.
Subclaim X #% eBC THE#EZD 6(X/eB) > 0.
X = {c,-}n<,-5m LWL, n=1DE %, m<p &2y,

§(X/eB) = { ;™ ﬁ: _f_ 3
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ThHY, n>20DL¥,
d(X/eB)=m—-(n-1)—a

E2B0T, WFhDBBEY §(X/eB) > 0. (Subclaim #T)

—BD X ZHLT, X OFEMBERIE X; LLr &, §(X/eB) =
S 6(Xi/eB) >0 L12BDT, (2) BRILT 3.

¥, Y % eB OETRVWRHQIMELTH L, 6(C/Y) 26(C/eB)+
a>—e+a &Y, 3) bRATS. (Claim#T)

io B+AKRE LY, Claim KBWT, €= zig CH LT eBC; &
% (for each i).

TDrE, eiddtBIzLEY, i£j DL & BC; L B;C; DMIiiz£<
ORI EREL T LV (eB1Cy B TED, e ZHRMZLT B1Ch &
MILIZA2 B & DI ByCy DR EREDD ---) .

By =Uicn Bi, Ch = Ui, Ci L B%, eBiCrL < M LRELTEW.

TDLE, cl(eBr) =eBiCt ThHD. EEEC, @ EROKEEIRE X
XL, ,

o (eB:C%/eB:X) = Y 8(eBiC;i/eBi(X N Cy))

e 5(eB;C;) < 8(eBi(X NCy)), D>

e X NC; # Ci = §(eBiC;) < §(eBi(X NCy))

72DT, é(eBiCr/eBrX) < 0.
%7, B, <eB:C, THBD. R, £8D X CeC}, iTXL,
Casele€ X DL ¥,

5(X/B;) = 6(X/eB;)+6(e/B;)
= ia(XnCi/eB,-) +1

i=1

0.

v

Case2 e ¢ X Dt %, C; DEBOZETRVEHIPES Y ITHLT
6(Y/B;) >0 723 LIZERTH L,

5(X/B2) = Z 5(X NC;i/B;) > 0.

i=1
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PELY,

du(e/By) dum(eBy) — dm(By)
é(eBpCy) — 6(B,)
6(eCy/By)
5(Ca/eBa) +1

= > §Ci/ eB;) +1

i=1

Bbh b, #sT

2": 0(Ci/eB;) + 1

i=1
dm(e/By) + 6(Cnt1/eBn+1)
< dm(e/By)

dpm(e/ B;+1)

]

&723.

W10 XV tp(e/Bh,y) i By L forkk +5. %9 XY T is not
superstable.

Indiscernible daisy flower i< H 5 1 2dbh B (Vi, j, b = by) 2%, A
BE2HETCRAROHEIC K > TEBPRALTIZ LN DLND.

UEXYROEREBONIE.

~ 5EH 11. AR (ternary)hypergraphs D7 7 A K C K, #% subhypergraphs
WOWTHAULTWTERBA 2 LD L TH. 20L&, £&D saturated
K-generic hypergraph X w-stable »> strictly stable IZ725%.
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