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HEEBERICBIT A LBERE, P & NP O BERIE & BROTRWG B O R AR
BERr+5.
1. *N % N @ elementary extension T wy-saturated, n € *N — N,

k times

et
N={z e *Njz <n#-- -#nfor some k€ N}

Y45, 772 L # i smash function, T72b% ngtn = 2" = 2?"32("“”2 Tln|idn %2
TR L ZRFOHE L 5. *N i N © endextension T N i smash function iZE8 L TEA
CTWaHDT,

NEISg+0

=770, O =VeIyly = aftz). A% N OHEHERT
(N, A) = 150(4)

EHI-THDETE. M % N O Tp-elementary substructure T N & cofinal, ¢ & M DT,
ola, A) & To(A)-FRERT
(N, A) = ¢(a, A).

BRHI=TETH.

Open problem 1. M O#5%E4 B T
(M> B) ¥: IEO(B) + ‘P(aaB)'

ERBLDEHFEETEN?

CTOEBELE DR, BEAICEVDOL @ﬁ B=MNATEFARON?2LEVWIZETT
2, WOFETHONB LTI EL DRV '



Bl.ce N-M,A={zeN{0<z<c}

ARBEERT c B85 B8, MNARERWY. T72bb, c<acM, pla,A) =3z <alre
ANVy<alye A—y<z) 7oL

(N, 4) = ¢(a, 4)
(M, M N A) = —pla, M N A).

ZOED AWK LTIE, BEROLSIZE S E Open Problem 1 1EARST 5.
MIINEZRBWCcofinal b e<dbBRd M ORLABED. p(a, A) PFDvEA%
v<cTEEMITTELIRERE ¢(a,¢) LELZLWIZTRE, ce NIEERD

N = 3z < d¢'(a, ).
M X N @ Yg-elementary substructure 722> 5,
MEizr< d@’(a,m)
ME¢ (@b 2RhdbeM%LY), B={zceM0<z<b} LTHL
(M, B) = IZo(B) + ¢(a, B).
Open problem 2. M DESEADESE M T(M,M) =U} L3 bOIBEETHIH?

P = NP Z{RE$ 5 &, Open problem 2 DRH (PTC(n)) BFET S ([|). #->7T, Open
problem 2 R ED L 572 M TR LTRIYT 4, EWIHZENHEEHERICBITAP & NP
DHBERESZ %25 ETEEILRS.

FTHEINS, M =N OFEEEEZD. ZODOHAEE Open problem 2 AT 5 Z L BKRD
EORLTRENS. ze*NIZHLT,

E#. A,= {i € *N| bit(z,§) = 1}

LB, ZIT, bit(w,i) it & 2EEERUEBO IHFEERT. N ={4,]3y e Nz < 2¥)}
LrBE, (NN) UL iciB.

D M <, N DA, (N,N) = U} 25T (M, M) = Uy 2725 M C P(M) &H
I BILEERD. —RORFEREICI T elementary substructure Z #3541 (skolem
hull) BoBOHEETHD N IERS L5 Open problem 1 Z##R$THLENELD. £
DFFICEERDIE, M OGRS B T - FMEE LT b0 OIS TELINENS =
ETHDH, ZOLIRFHEE LT forcing method 23 X < LB ([1]2][3]). #iz 1] @
%% & $4C Open problem 1 AAERT 5 = L 2 b TR H S L B2 b5,

2. Open problem 1 ® A TEEKHREDIZONWTEZS. 22 NDITETB.



. z is To-definable over M if there evists a To-formula Y(v,w) and a € M such that
Az ={v € N|N = ¥(v,a)}.

z 5’ Yg-definable over M 72 51E, 3c € Mz < 2°). z,y # Zy-definable over M 72 &1,
z+y b To-definable over M TH 5. EE, A, = {ve NN =¢(v,a)}, Ay={veEN|N =
x(v,b)} D&,

Aery={v ENIN | ((((v,a) Ax(v,D) V (~3(v,0) A ~x(v,1))
Adw < v(ip(w,a) A x(w,b)
AVz < vw < 2= ($(v,0) A —x(0,8)) V (~(2,0) A x(v,8))))
V((($(v,0) A ~x(v,0)) V (~(v, @) A x(0,))
A < o(-wp(w, @) A x(w,b)

AVz <v(w < z = (($(v,0) A ~x(v,8)) V ((v, a) A x(v, b))))}-

Open problem 3. z,y 2 Xg-definable over M 72 51X, z-y b Xg-définable over M 1272
B '

Open problem 1 WHBWT A = Ay, DHEEEEX 5. b L Open problem 3 #E LT,
B=A,,NM 3id L. LAL, Open problem 3IZIEL K RN ETFRINZDT, %
DA B=ApyNM & LTEVWHIHEEIC 25,

Open problem 4. z,y 3 S¢-definable over M 72 51F,

(M, Agy N M) |= IS0(Ag.y N M)
EHlcZ0lBEE Lo L —ILLTE XD, f e Flogspace &35, ZZ T Flogspace (X}
BEBHEFREEROEEERT ..

Open problem 5. z 7% Tg-definable over M 72 513, ‘
(M, Af(w) N M) ]= Izg(Af(m) NnM).
Open problem 5 239 _T® f € FLogspace {Zxf L TR T 572 b Flogspace#AFNP([4]).
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