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EU&HIC

AT THIIERL L KR, L) /) — P 2RICE ST DTN, ZOMEMEETH 5139 D5ga v
X7 NEBOMH, BEEMOL LHALCT, HFICE > TTLRARSA>TEE LKL 22C, 0L xT %

DT 2L I, a7 FHEBIZOWTE LD LEHZE->TLEE) LEALDITTY.

D/ —bFT, a7 MERZREOT 20 0 0WE L ZHUCBIHT 2 EAHDO A5\ B
REWBlL £7. ELHREODEDLIICE LD IENTEET.

RIE 0.1 FAEHEL k 12DV TROZLE (1) (vi) 1l

(i) k IFHRFEFCRIEETH Y, EAL v-ROBES k B2 5T (38 1),
(i) DEOWE k — (k)3 DIRLT 2 (55 2 fii);
(iii) FEROAAE m > 1 EHEB N <k KOV THEDOWE k — (k)7 DT 2 (58 2 fii);
(iv) MIREEE L., 937 MEZ SO (5 3 fii);
(v) EEOHESAE ACV, ITRL T, Ml (V,, €, A) (BB 20 EHmdi Rz > (5 3 ),
) K13 H-GRAATRECH 5 (5 4 fil). <

(vi

SLb7oTiHay Ry FMEEOERLE LT LELEM 0.1 O5M (1) #8HL £7.

EE 0.2 HE x WERIEAHET, AL v-RKOES k D25 EE v 2 FOAVINT MEH (weakly
compact cardinal) & X5, <

1 ZAYIv1URKR
F9, RKiZOWTEEFLELX).

EE 1.1 £6 T Lo TR <¢ 2RO (EKENTHEN) Th> T, fEEOEF te T
oW T {seT |s<pt} B <p ITLoTRINFOFINTVWELEE, <p 13T LD KIEFIF
(tree-ordering) TH % & W\, #i&E (T, <r) & K (tree) £\ 9. «
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I H2 LI, BRI R (T, <p)” EVWIRELZIAZ RICES>T “RT” Lo THEESTLE
ITEDHDET.
E&E 1.2 KR (T,<r) BT, HEteT O 2BUEZLRDOEA {(seT |s<rt} D <r Db
ECONFRZ, T ICE 2 t @ B (rank) L Vv 1k(t,T) THE T HFH o ITHL T, £4H5
Levo(T) ={t €T |tk(t,T)=a} £BE, TOWEKRT D a-LRI (a-level) 9. Ty =, ., Leve(T)
EBE, T, =T LB 55NDIEFE a D2 L% T O &S (height) £V ht(T) THLDT. <«
EE 1.3 K (T,<r) D # (chain) L1F <p KXo TRIEFOIIND2 LI BT OFAEAGOI LRV, &
DEBFEOHVEZILH <p THFER DV TWiEWE) R T O EAD I %2 (T,<r) O R (antichain)
D QU

REAEtET O 3ERORE (s €T | s <pt) EROPITHY, Lova(T) EKBOBIC > T o
F9. RNEFDTDOERICED, T OIE <7 ICX > TEIIEF DTSN TWET.
EE 1.4 k 2HBLET D, kK (ktree) EIE, R (T, <p) T, & ht(T) =k & Va < 5(|Ta] < k) 2
ZTHLODI LRV . <

RS vk DHOETREOTING k- KRDZOD 7 5 A, D DIFEETT.
EBE1S5 r 2HELET2. RE OBV 1AL R O -R DI L% k-PAYY YA UK (k-Aronszajn tree)
). <
EE 1.6 £ 2HEHLTZ. RSk OB T AU EFET 2L % k- R D2 L% k-T LISK (k-Kurepa
tree) &9 . <

JES EOBHIZE D, Ri-TR YT v L YR R-ZLANRDI LR, HIZ 7urvi v 4 Y RED 7L 8K
EPFATOET. F—ZEOERHMHE (Konig's Infinity Lemma) (= 5.A) ICX D, Rp-7r V> ¥ 14 VK
BHEL EEA. 7,0 & 1 ORI ED R §588 SER <w{0,1} 2ZE2 U123 LED, Rp-7 LK
BEELET. Usd v BPAUEEEOEEIZEI RBALE, E0IEMNEZ L TE, ZONZT TIKBERES
DT R Z A AN TV E Y.
EBE 1.7 7RVYSYA VAR (DFED Ny-Tar v v A VR) BEET .
(FEBA] 2 AHEOELT, MHEOMFO L L TRIVEAICL> T T, Leb LICHERTH 2 bDo2k%
W EtE aeW DLEZONFHE ||a]| L. WRIEFHR o KL Wo={acW||a|=a} &
CLa<f<w 22beWg DEE, bOIHFM o DIRYIFZ bla EFH. W OHEEDH LI

a<w b <% a ik b OB
K E>TEFS <w 25228, CHOKEFSTTHLZ EEHSHTH Y, (W, <w) ERERD W,
FZD a-L VL5, GHEAROEADNEEATHL I L6, W BANELGHEHEZEA L) DRV, T
ILT (W, <w) BERLOWEHDIZEAEEZRALTD, a>w DEEITIE a-L-UVIFHEE 2% 25005, &
UL wi-RTlERV, Z22TW OTELST <y DBET w-RICEZ2EIRbDEMOHT I LIZT 5.
WEaeW treQitowtT, Vgea(g<r) thoTwbltza<r t#HE Is<r(a<s) &
BoTWEIlZa<<r EELIEILTS. HESITa<r « supa<r THH05, HHEDIERF D

L ZInHEEDHE LT, ok(t,T) B3R T 2k 6 & E 5075 L Zicld rk(t) EMRII N E 7.
*2 2%y /) — (Ernst Specker)[12] iICX 3. 4 = v 7&K [5], 77V v A& [2] b RO



HOME®RE W OERICED, acW 5 B riconTa<r 20, $ha<r BoldH 3 1 12D
WTagr<r &b,

o W, DETHES Dy % o BT 2E T L Tw . Z2HUiiis T, W 20 b 0 DHFIIE
o« MEZS5NTwE I EE, TRTOMBIATGE o € Lim(w) IS LT (o), /o &5 X9 LEM
Hl ((@)n | n<w) DNEENTVE I E2RET 2.

$T Dy =Wy £72. (CTEZABAHIRD EIEAV.) a=F+1DLEE, beDy L b<r ZHi
THEHE r 26 bU{r} 22D, 204K % Dgyy ETHUETE V. 2L T a BHERIEFHO &£ Eld a € D,
LB DDENEZRD L) ITED B

(1) aeW, THY, IRTD {<a el Talle D THS;
(2) DEDX I BARE ng EHIE 1o BEND: n>ng RO, al (), IF,

a [(a)n_l <wa Aa <rg
AT a € W(a)n DILT N DEDTH 5.

Z 0k 3 ICHEIRFE o ISR LT D, ZHIRL, 20006 D=, ., Do £5%. T35,

a<fB<w ANbeDg — blaecD,

LB EHESD.

FL NV Dy 2TV EZRT DI, ROfE (x) 2 ERIEFE o 2B 2 ik TRt ¥ %

(%) E<a<w,ze€D,z<<rDEE, acD, Zx<wa<sr &hbL)ITEN%.
Ind a=00DEEBAMEL, a PREETFEOLE S HER . DT, a BPBIRIETEOL G252 5. €
tax b rBEAGNELT, E<(Q)y, EH2H/Tng & << <r ELR2HHE " Z2HEETS. 2Dk
SIHREDIREIC LD & <w @' <1' &H1cT a’ € Dy, DHEET2. ZIT, XL % ad DI i
N bD% a,, £35. Z0HE n=nog+1,no+2,... 1L TEX

a,_1<wa <r Adc D(a)n

ZHIT @ DIL <RNDODE a, £TB. Z9TdE,a=,.,an ICPVTacD, £%%5Z LI
Do DED TS HESLE L, a<<r BRAZTAHI LD supa <7 <r Z2 oLV, 23T (x) DI
HFIZ X BEEHDE T L, Dy DZETHR VT THR L, ZRUTHNLD De DIEREDOEFED D, DUEFKITE TR
TE2ILbbh 5.

RIS, % Do BIEITH S a7 L kT, HE57IC Dol =1 Th%s. a=B+1 DL X, D,
DHEFIE Dy OHEFE B EEHE r 5 bU{r} LWIHITBETRONDEDS |Dsyi| <|Dg x Q] =Dyl Ry &
5%, £, a BHBRBTED & E13, Dy DEFR a BHRASHLOARE no LIYIR a ] (@)n, € D(w),, &
EH rg WL TRESN TV R THDT, Do < |w|-sup, -, [Da), |- Q] = No -sup,, ., [D(a), | TH 5.
ZIT, a Il 2ENEIC K> T, $RTD D, BAREARL LS. <
EE 1.8 k-7 vy v A VRPEFEL BWIRER « O 2 L% KOME (tree property) % b DML X
5. <

bLY v PREEMT B=cf(k) <k LHO>TVDERD,

Yo< < << (£<P)

3



DDk =SupecgVe EBDEIBIN (e | €< B) BENET. ZOEEFT = 4({&} x7e) EBF
Yy <r (n,0) 2 E=n D y<§ D IELEEDIUL, (T,<7) F i-TRYT YAV ARSBELRD FT.
L7cdio T, FPREBIIROMEZ DL A

EHE 1.9 ANy H— (Emnst Specker) DEE  EAEE N 28 A\ =22 2A T4 61E AF-7ry v v 4 v
RIBFFET 5.

[FEBA] EHE 1.7 DARy A —IC X 25FHZ S 2. GHEBOIEFEGDO»D D IC, IREMS N THCME T
EREDOXEDY AT RiOERDOMFEZ & OBINESZEAD 2 L) H2lF (Q), <) 2bbWw»5 (L 2E
ARIIDES <o\ Z2FERCEF U200z 5.) MIRIEFE o < AT IS LT3, SR8 <
IR () | € < cf(a)) PIBIZN TV 2D LT 5. MRIEFH o 12N 2 D, DHERDOSEM (2) 13,
cf(a) = A D E FI2E Y, ROWTEHET 2

(2) PEDEIB L <A ErgeQ) WEND: £>& %61, al () 13,
Vn<£<a[(a)n <w a') A a <1
AT a € W(a)g DILT RN DHDTH 5.

ZL T a PHBREFPETY, cf(a) <A DEE, a€ D, LRD25MIE 1) ZTFTIDbDET S,
2D AT, B LT DA EFRRICLT Dy 29T XTD a < AT ICHLUTHIL, D=, o+ Do &8
(. BLRL D, DRED N T THS I EEMEDPD LIV, cf(a) < X THBMPIETHOBRE T, a
2 (al(a)e]&<cf(a)) PORES EZAT,
cf (o)
< ( sup D(a)§|>
e<ct(a)

[ D
e<ct(a)
ERHET S 22T, HEON BT ARE AN = XN BREIT A S, ZOREIR N BSIERIT 2<A =\ AT
LV EHDOEMELAETHS. <
SEBR 1.7 R 1.9 OFFT, W, @ TRICER) LwIStEz T/ FRBEET %) Loy, FU
FIETAT-7Or o YA VARZBRTA I ENTERZLICERLELEY. WE, D 220X ICLTHES
N t-7aryey L VREL, & reQy LT

|Dal| <

AT:{aED ‘ supazr}

EBCE A 3 <w KBALTKETHD, LD DIFNHAOKRE A, ONELTHobT LB TEET.

D& ANT-RDOZ L2 Rk AT-REPOET.

EE 1.10 £ KO PV EEOKEHICTHITE 2 &) % k- RO L% K £-K (special k-tree) L2 . <«
EABBHORBHEZEA VD EDOERL2IEF L VIS, ik v ARiE s-7a vy v 4 VARTT. 7, R

k- REGHBENLZWIA TD k-7R Y YA VAOEBELR 7 FAL LT k- ARV Y ARDHD £7.

EE 1.11 RE £ 2O OKRNRE k OBOKEOEET R VEE, Iz k~-AAY YK (k-Suslin tree) &\
I TS 2R YR L ZIEZIE R-AR VY ARDZ LR ET . <

B LD k-AAY VR (HER L1 1Ko TOET. ¥ a—2 VA [7] 6 11 ZHEE 33.
LB B A, BN ERSTTIEES DT RS Q) OBEHAD ELTEET 3 &0 ) MK TT. HERICE VTR LICH R A%
ERERNERELLETH, S TRZEADEEMCTH L L EFTERLTVET.



REVIEFHEED 7 7 APBACHAEI NS L) ICh oDk, MHEEMGBIZET2AAY ¥
(M. Ya. Suslin) OR#EHS 2 2 Y Y KOFERBEIC A SN/ LICL 2D TY. L2508 AR Y RDFF
R EAT EMLTT. AR Y VARDIFET 2 HG0 EFE L R OEARORSTDET NV EY = 2 v ZHEK
DHETREEBND, YA TEVFEH O Pv—T4 VORMMA ZEDHEADE->0FICkDFLA Z
DHTH) DFERFF 2 — R VAR [T ITBRXSN T2 EEDTT. Ng-ZARY Y ROFEL B WESTHDE T IV
bHISNTVET ([8]) 2%, GCH & Np-A A Y Y RDOAIFE LWL T 25 L 9 2, BEETH b o> Tk
k9TT.

EC, EH 1.9 0BT, ~MEEH ARG GCH 0 b & Tk, A BIEIIEETH 220 E D, woTb Kk
AT-ROPEET LI LR ET. LNICdR3 8D, GCH Z2IKE L 2V, 202 &id—Icidpor
LEEA.

2 v F =)L (William Mitchell) 25K2EBEARFRIC 2 L3 — (Jack Silver) DIFED H & THAMERICK 2 &,
§9a VR FEE k DFEETIUL, DY 232V vy ZIRICBWT, s =Ny & Np-7TR YT ¥ A VROAF
FEDHALL T, WIS, No-7 B Y ¥ ¥ 4 YROARIFED 51X, (V D) Ny 28 FERATHRIVESGD 7 7 A L I8
WTHIAVRY PREBUCE ST I EWEIPNET. o, Mv—0 Ml x PEETUE, H5P =3y
JHRICBWT, k= Ry & Kk No- RO REEDEALL 7. WITRR Ro-RORFELED B 1%, (V D) Ny
DL ICBWTURY— IR >Tw 2 28N E . D EOKRICO W TOREMIZ [11] H %\ 1d [5,
pp.-568-570] ZATL & W, TITH 55237 FPEEDVPKROMEZ L DEBDFEICKRES D b>Tw
ES

HElF, N VRBEERTHLGED NT-Tr Yy v A4 YROEERMETT. WX [10) IKBWT, ¥ F7
(Menachem Magidor) & = 7 (Saharon Shelah) %3, SEFRMH DR 2 > 287 N BB DR ER N D3R 55T
HIUE AT DROWEZ DI ERRLE L. LT A DIEHIERTH 2 L LI RENEITIUL, 72 &
OB THoTH ATy e A VAR TE S LIZRSRLHIFTYT. AUHL TRy
T Nyp1 PAROWEZ D L) BEAROET V2L 2 F L, Jiud, ETHRL (D EDDBERIEED
iR DlE a2 > 87 P IEBDIH B L) DITIZIEMHY T 2) BERIERRNZ A 7§ T2 BT TVIC
LTP xRy 7iR%2 E2HDTT. NS DRERICE T 2 ERIEBOMREIE, V< SA»TD 5 2 WHEN:
BHDETH, ER/ICEDDF VLD L 2HBFETNICENE EZAETTHOLVIFITELRVEITT

4 v+~ (Ronald B. Jensen) m?‘&‘f@fﬁﬁﬂ%ﬁ AT iZow
THRE ANT-RPL AT-ZARY) VR A2 LRRBEFEET 22 L8> T0ET. 209 2, LIZBWTIE
GCH L TwETE S, V=L DL Zi KOWEHZ b HEIZIa v 37 IR s 2 Lick
D FET. FICOWTUET 7Y ~ (Keith J. Devlin) D& 2] D% IV FEx AT 20,

* 3k Xk

ZDHELIES CIE, ROWEICBHE L CREIECTHT 257 7 2 AV EM OB >0E £ 7.

K A(T,<r) O BBHRAK (subtree) i, T DEIES S DI L WFIT <p ICBALTFAE (LME?) I

L Tw3, 9%bb5t
seSANteT Nt<rs — teS

ZARLETHDDIELELET. T OEAGHTEAOIEF O <r Ob ETHURICAD 928, RELT
DAL BHDEEZFNZICH > T, ST TLRIHAIRICEZRO>TLE > TORELABVLEANL VO

*5 RELIETH &9 DIF, BOD IS DI ETRD E A THHT 2 o TEIKLEATVR b LNERR (C7;;


tenasaku
ハイライト表示

tenasaku
ハイライト表示

tenasaku
ノート注釈
コンマの位置：
研究の結果として，V=L の場合には 

tenasaku
ノート注釈
2^{<\lambda}=\lambda


TY. Lob SHT OWARTHIUL EROUEEK s € S 1ZOWT rk(s, S) =rk(s,T) DIRILT % 7% EDB
BT, #imz i ARICHIBR L 72139 23, WAL AEELHHIC R D £ 7.
KT, <r) DHEFE z LBHR <p THERZER2EOESGZ T(x) tEHESZEICLEL XD

T(x)def{teT ) t<Ta:\/t—a:\/a:<Tt}

CHET ORI Z>TOET. HFSHIC, a < ht(T) DEE T = U{ \ xeLeva(T)} LD
$T. TS k BEHET T 28 s Ak TH 254, Wt(T(2) = k 2R THE 2 BED LAV b7
CEBOEDRFET 2 LIZAD EF. 2L Tt <pu &b T(t) 2 T(uw) BDT, t(T(x)) = k ZH7T
PEreT DREAEVELT OWMARICHVET. CoOWaRE TV LFEEEL &9
T e ] he(T () = r }.

CDLE, RIGERZZIMET ht(T") =k DRZLET. S5ICH o LIRS, EDERDB WL L5 THEV L)L
FCIEAL T2 S &2 KT 2XOMEASRL 5. (B tk(z) BT &£ T DEH 6 TELTHRL
CHBILD, T TE5Z LS TOET)
B 112 5 2EAERE L (T, <7) % o KET 2. BORT % LICERSNEDbDET S L E,

VxGT'Va</<;(a>rk(x) — T'(x)ﬂLeva(T’)#Q]>

L%, X EED 2 €T 1220 T ht(T'(z)) =k TH 5.

(ER] T’ OB#H 2 LMFK o BEASNT ik(e) < a < k 2HELT0HLOLLES. T & &
KT, Leva(T(2)) = T(@) N Leva(T) BOT, [Leva(T(@))] < k Th%. F#, T(2) = U{T() | v
Leva(T(x))} ThD. INLEDRDEHEIZONT

r = (T () = sup{ he(T(y)) ( y € Leva (T(x)) }
BIRD LD S,k DERMEIC XD Leva(T(x)) @A%< EbOEODEE y 28 W(T(y) =k ZHET. C
DEH y I T BT 2 © DIEAEDS y € T'(2) N Leva(T') TH2. <
EE 1.13 KR (T, <7) &, &
ILevo(T)| =1 A Vo €T (ht(T(x)) - li)

ZHlz§EE SESMDRATNT k-K (well-pruned x-tree) & XX %. «

W 1121k D, T 2 SAEED 2o € Levo(T) ZHUD HBIE, T'(z0) 1 (T,<7) @I <M DAEN
K-EBaARELD EF. LdioT,
BE1.14 k ZIEHEBE L (T,<r) 2 k-RET2. ZOLE T 139 FMYRAENL k-HDREED. <

b & TN ZEM 1.7 2 1.9 OREEHITR o THAE 2 X 912, RORERICER L T, P82 256 &
TEIRZMED LEELPTVTY. 22T, 29 LAMRICBIE T 25l5 2R L £7.
EE 1.15 o z2HFH, X 2H8E6L 7T 2. ERED o RGOIRFE gL X OFTHEETH 2 X9 %5
HethoEaz <oX LEL s Lt 2, ZNZTHWHFBZERBRLE T8 L T2 L &,

s <t dom(s) < dom(¢) A s =t [ dom(s)

WX CEFD < 2FHKT 5.*0 <«

SRS <2, HETEEIHIT) ok CEIEKTHASNET. £, RELOLEIZZOTL X .



EXICESG X PEB r THBLEEITE, <% 2FHE a D TE -EK (perfect k-ary tree with height
a) EVVET. ZLT, <% DIAARD I L% k-EK (k-ary tree) EWWET. & (I, 582 2R <22 L
ZOWMAAR (2HER) 2, HLHLEEREICK-TEET.

SC,arvaLyAhaPhnElEeET RN F?)%?b%tb!?bﬂ.“nﬁ%ﬁffofck LELEY. 203 Tdhs) Z
ExRMTITNE, 2HERTH N-ERTH, ZOBEZETA2RZHBRL TRNIEZNTL VDT, THn,
ZEERTOII, PO %D LIS LREHFICT 22 TT O E ) ik, icidbrh A,
FLEOWRIEIL, 70V v A4 YRR 7L ASRIHA LT, 2ERZFICEZHIRL THARLRTT. Ric
ZnZEzRLELEY.
fRE 1.16 < ZIEHIERE L (T, <) 29 EXHDAENT s-RET D, 2D L ESRDEM (1)-(1il) 2 A7k
TEBR h: T — < 2 BEET S:

(i) Yo,y € T (z <ry < hz) < h(y));
(ii) Yo,y € T (rk(z,T) < rk(y,T) < dom(h(z)) < dom(h(y)));
(iii) & A“T BEFIT < Db LT (T,<r) EFAETH 2*7.

FEEH) T O 2D%EF e by {zeT|z<ra}={z€T|2<py} AT LEI s~y LHIIL
KT 2E, ~ 3T LORMEBERTS 2. TRTO ~ [AfEENATHEEGZ C LY. tk(z) =a DEE 2 O
&3 % ~FfEEIE Levy(T) OFDEATHS. T4bL, KAMEEITOTNLOL VIZEENS. a-L X
WICEENSRAMEHOERZ C, EL LY.

KA C € C IR LT, 2HH ue : O — |C] 288, 2 LT C € Cy 2fklcbr2 (O] Ol ER%
Sa LK. DRIC 6, > 1 ThH2. e T OREEE C L L Bl%E a=1k(z) £LT2LE, 0, €%2
z

1 <uc(z) DEZ
UI@:{O et e
EREETD. ED b, b0 ThRVDS, ED o, bHEZIITIEZ V., 2HLTTRTD e T IR LT 25
oy BEONTS, B h: T — <r2 2B L THIRMIIC

hmz(Uh@y%

z<Tx
ko THELET. T2 () BHEFSDICRLT 5. Ay = Yer, 0 ETHUE, 0 < 5 1KHAT BRIER
0, 1k(z) =a DL E dom(h(z)) =X €522 L, ZHUT a<B<R BOHIE AN, <Ag <Kk THEHI LN
Db, 0T (i) Bbhr s, (i) (1) »obHEonTHS. <
COMEDEIICLT, k- R T % "2 ICHOIAARLELET. B T 250RDADHIARE S LLZE
L), ZDEE
S:{te<“2 ‘ 31:6T(t<h(x))}

VIO
Levy, (S) = h“Levy(T)

DRAZL £ 9. —MRIC a < Ay BDT, ht(S) =sup A, =k 2>

|Levy (S)| < |Leva, (S)] = |Leva(T)| < K

T 7L RT3 <F2 DD ARICKR S EIZIRY ¥ A.


tenasaku
ハイライト表示


o Tk DIEHIMEIZED S b k- KRiTkED £7.

EDseSbdhHs2eTIZO0Ts<h(z) Z#ATDT, S DEBEOMAEH Y I LTA Y 3T D
MRBIC 2 ) £9. Wi, T OFEEOMAHE X LT ARX 13 S IV T LRICARTARV#HEDOT, KIE
PO DOEMIC LD BN S OMKRSICINETE Y. 29 LT T OMKHE S DMKEHD H W72 Ic—5t
—DOMNIBBOEET. Lol 2z Eldsd L

i 1.17 k ZIEAIEEE L (T,<r) 29 EXMDIAEN k- RET B, ZDEE 2 kK (S, <) & HS
h:T — S & PRFZICHINT 2MHFBIN (Mo | a <k) € "k BENT

(1) Vo,y €T (z <7y < h(z) <h(y));
(2) Ya < k (h“Leva(T) = Levy, (5) );
(3) Vse STt eT (s=<h(t));

DIALT 2. ZOMDIARGR h 1Z S DIBKEEROEED» S T ODMAEHEEDOEL~D WKz 5| F
7. <

HESWI, TR R-TRYIYAVRTHEIEE SV R-TRHYI YA VRTHD Z ELIZFAMTT. &
U ARIZODOTHEETT . Rk - AP - ARV VARTHZZLIFEITL X I, THUSE T OREH
&S ORBHDONIE, & ITHRKEDXIGZE 2 5058035 D £7.
MR8 1.18 k ZIFHIERE L (T,<7) ) FLAiAEN k KETE. SC<F2 L h:T — S %A
L1ITOEEDETE. ACT % T ORBETIUL h“A X S ODRETH D, Lodb, A BKKEZ S h“A
bR TH 5.
[REEA] h BEFIC AT 2HOARERIZN S, HE ST WA IZRHTH S, A DT ORI >/ &
Lkd. Gaohrzse SICHLTLeT # s<h(t) £52%k910E%. ADBAPEICXD, 20 ¢ &g
e ADHELZ aBdHb. bLlbt=abt<raxts<hla) £%>T s & ha) IFLARE. LD
a<pt?o75 hla) < h(t) 2>2 s < h(t). 203 < BAREFITTHLZEICED, TDEE h(a) & sl
W TH 5. EROER s€ S D h“A DEE h(a) LHRFRETH 2 LI 2 Eid h“A DK TH
52 LZERT 5. <

CHLTCT ORI A6 S ORI h“A 2142 LN TEET. MHOREPFEL VLI LITHE
S TY. TIERIC, S OMARKED S T OMAKEHZIRL . DCS %2 < IZPATHMARKEHE L E
F.deDICHLTh(d) ={zeT |d=h(z)} LBX£T. h*(d) ICBT A Ay C h*(d) 2D
2L, A=UsepAld) ELEL XD
MRE1.19 DEh* & (Ay]|deD) L AZEHDEIRbDETELE AT ICEBT2MAKHTSH .
[BEEA] % do,dy € D, dy # dy 55 h*(do) DEHEE h*(dy) DERIFHGICHIEETE R\, LA->T A
T ICBWTKEHICE>TWS. oz e T MERIKEZONEL LY. h(x) EHRWER de D 2E 5.
d=h(z) ROERICED 2 € h*(d) Z» 6, 0 BENDLD ac Ay LHEETEETHZ. LD hix) <d &5,
fEED a € Ag 1I2WT h(z) <d =< h(a) &0 h(z) < h(a) L3> T a<ra %5, T ODEEDEHEIZ
ADHHERLIATRET, A BMAKETHS. <
R 1.20 « ZIFHIEERE T3, k- ZAR ) VRBEFET UL 2 k- A2 Y RBEET 5.
[FERR] k-AAV Y AR (T,<7) DFEL7-E§ 5. M 11412 XD T 139 £ADIAEFNT k- RKTH S LR

*8 DL ik & W 1.20 23% 2 —F VR [7) 45 1 ST 34 ~NOE XA > TV ET.



ELTHMEREZbNR Y. 2R S E T O S ~OHOIAA b ZHE1L1ITDEHICES. T2, T
DATELBZ S 720D T S bANELZBZ L0\, DC S 2R ET 2L, #E119DXIIC T
DRI A BEoND. T 2 k-ARAV Y REDT A<k THE. TED ac AlEHb de D ITHLT
d < h(a) ZA7=TH, D BKET < BREFIF DT, 20X I % d i a JEIC—BNICHRES. 72,
ADIEV DS, K deDICHLTH2E ac AW d=<hla) ZHRETDT,alld=<h(a) ZHRT de D
ZHRIBIEIEHRIIEHTHS. WZIZ D < |A| <k LD, S ODKBEORED v Kiitbhb. 2L T
Sk k-ARAVVARTHS. <

WICHIE 117 D&M E AT S B - ARV VAR T b k- ARV Y ARERZZ LI, M 11910k D H
50T

BB IR - ROGETT, A LBRDIEEIEG b1 7.
fRE 1.21 k ZIEMIEEEE L (T,<r) 29 FSMDAEN s KET2. SC<rF2 & h: T — S i
LITOEBEDET . ZDLEE (S, <) PRI v A% 513 (T, <7) bE v-ATH2. <

ZOMEDMILE ) TL & ) 2. ERDORHK v- KDY 2 EFRTE k- RITHEDRADZDTL & 9 07

X ok Xk

DN, 2ox 7y avopEFEFTldssall ™A=, TF. 7ury vy A VROEERZR LERM 1.7 L@
19D, ¥a—2 Ik 20EEHAZRNALET. @19 %2 ZOHETIHEHT 22 L, a2 —R VAR [7] B 11
EOWEMEIC > TWET.
[EIE 1.7 OBIFEEA] S = {se€ “w | s X 1-1BI%} £, (S,<) VIEFH w; O#EEERVES
w DRTHZZEREHESD. L2, a>w DEZITIE (S,<) D a-LILIFRIE 2% 26005,
wi-ARTREZG. 22T S DT wi-ReWH T EI2T 5.

B S OEFE s Lt H, FUEREELE, Lhb s(&) £ %2 ¢ WEAEMITSHS L EI, s~ 1t
EECZEIRT D (5o | a<wy) %, 5o DERED o T, D,

(%) a<f — sq4~s3a
EBRDEIITERLILZRT. INBTENL, DLl

T = U {seaw ‘ seS A s~sa}
a<w
EBTIX (T,<) Bw-7ariv A v RIks I LREGIHErD NS,

BT, 81 ( sq } o <wp ) BRAMETELTOL . wi D s, 29 £ GERD LI, BBET s, OfilED
(W IZXF2) FEAPERESICE>TwE 2 EZRFEL BV ERTL. BRYIDEBTIE so=0 £T 5.
Soq DIEBIENTZO, 5441 &, 80 DIRT -1 BABUC RS> T2 DD I b 6B R, s, DIEHRO ML DR
%5, Sar1 DEBOMIES S EHED AL 722177205, LI ERTH 2.

DEIC, ARIRRIETE & RMONETFE o 1I2DWT s, B (%) AT X I, 22D, & s, DEBOMES
DIERESIC2 2 L), BENTwE LE). HFEES ((6), [n<w) Z (0), /0 %5 &) ITES.
n AT BIFHET, t, € OrwnS %

ty ~ S(6)n N tp < tny1

X o — 2 VAR (7] 55 1T B 5.9 DR



ERDEIICEDI . THUE (54 | o <) B (%) AT EIISGRIEN TV &0 IFNEDIED & 1
BIck 2. t =, tn EBE,€€\{(O)n | n<w} DEEE 55(6) =t(€) £T5. ThTa<d K5
Sq ~ssla o TNDEY, ss DIEIBDRIECIHIBESICRD I EEHIET 72012, T2 LILKRELT
$5((0)n) =t((0)2n) £T 2. «

EH 1.9 2T 272012, 2OEED LIEEL T AT-ROBRICFHHA L 72 0b T2, 2D I 0wk
DHIENENL S £7.
fRE 1.22 N ZIEHEEEL 60 Z A< < AT ZALTIEFERET S, f:0 — M3 1-1 BI%cT, &4

va < §( fea e NS, )
EHRIZLTOEHDETE. ZDLE RDOEM (a)—(c) AT g:d - A2 ELd:

(a) g 13 1-1 BH%L
(b) TRTD a<§ oW T [{E<alg) # f(O)}] <X\
(c) range(g) € NS,.

EER] 6=\ 0L X3, f(&) BBBIAFERA S g(¢) = £(6) & L, f(€) DHBRIERFRD = %1% g(¢) = f(6)+w
&34, range(g) 28 X @ club o %A Lim(Lim(\)) OEZZE L% %22 DT OK. § BEGIEIT K
a+1DEE ARELY f)DIEEHEEAT, range(f) = (f4a) U {f(a)} HDOTINHIEHEA. L
DIoTC, AT g=f eI kv 6 259N KD KRELS AT RIGOMBNTFE D & F, PRI 0D Hifi 2%
& DERIFN ((8)e | € <cf(0)) ZED. ARELD f4(0)e ETRTD £ < cf() ICDPVWTIREHESTDH .
ErobLldb cf(d) <A Zo7b range(f) bFEHEOTHS. CDESHRAIC g=f LTIk,
CH(6) = A DE FE, F4(5)e DRFR
Y=y f@e={r<r|H<r(res0))}

E<A

REZL. Y bIFEHEAGTHS. Y Crange(f) THS. X = f1V L8295, T5&, f 75 1-1 BsT,
((0)e | € < A) DIRFBHPDDOHAETH D 2 ED 5

ag¢ X <VE< f(a)(fla)é f40)e)
V< f(a) (= (9)e))
= a>(0)f(a)

E7%%. wE a€ (0)\ X ETHUX (0) ) Sa<(8) LEDHT fla) <€ £H206, STkl fH31-1
BIBCH 2210k |(0) \ X | <[l <A &k2. 22T,V EZbSAVHRE N 25D Z NS, 2/
BlTaeXDl&ldgla)=f(a) LL,A\X 2 Z OHA—xf—I2) DT X)IC g ZRLTIUT L. <
[EIE 1.9 ORIFERA]*Y AT RiOIETFE D> S N oF~d 1-1 ko fEaG%z S L35, (9,<) DT
BN 0% Z2VEI AT ORTHL I LEHS . IR L 2EM 1.7 OFEH & FfkIc, 20 S 25
AT-EAARZEOHL 220, SHE dom(s) = dom(t) 220 [{€ < dom(s) | s() #H(E) } <A 4B EFIK
s~t EFLZEIZLT, (s ‘ §<At) %

(*) a<fB = sq~sgla

O % 0 — 2 VAR [7) 8 1L HHHIE 37, ¥ 2 —F v ARZHRL LIV, ZofMEoe v b THEEHEATH S, 2 TEHELATDH
%) EBFRLCLEFVELA. BOUOLTEIELE Y n(C Om
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tenasaku
ハイライト表示


EB5KHIMDZS. ZLTT={seS | I <A (s~s5)} EBTIE AN =X L) HEDEM
5T HAN-RIckhsZ ERAEGIHEIDLNS.
EFE 6 < AT 12D AT BIFHNET s5 ZIBATVL . Z2 2 ThREDRE E LT

(a) a<fB<d = sq~sgla;
(b) Va < ¢ (range(sa) IS NSA)

EHRET (s0 | @ <6) BT TIRENZE LT 55 2RI EEERD. ZITH, 6<ADLEL
S=a+1 0k FEMEIELOT, WFTE 6 1d A kb AS AREIRIETEE & U, Jeii s 25
9 ((8)e | € <ct(6)) 2BET 3.

WEFERL € < cf(6) 1S AT BITNEET, 1-1 BIRL te : (8)e — A %

Ve < cf(a)(t,E ~ 505), );
Ve < cf((S)(g <n - te < t,]>;

VE < cf(§)(range(t§) € NS,\)

V) 3FMEARTTE)IBE I ETES: HITHVDI tey ZEREIARTE. ZHERD L)
123X Lo, 5(8)eq1 PWI-1BEETHL I 05, tf(O&) € 5(6)eqn “[(5)5, (5)5_;,.1) teb a< (5)5 IZ2Wn T
te(a) # 55y, (@) £ DIETT, JREDIRE

te ~ S(5)e ~ 5@)esy | (0)e

kD, 20X % o OMBE X RlTH 2. ZLT, te(a) € sy, “[(0)e, (0)er1) %52 a OfskE
5(6)es, (B) € range(te) E7% % [ DB BT 2139706, AR\ RiliOZD L) 7% DL HTEIE
DERZET, ZNLHNDE ZH T 535, EMUMER &2 &) te1(8) ZfFIUE L. ZDXHIZLT
TR AR > 72 te OfEIK range(te) ¥ range(s(s),) &L T N HREOEEDIHAD 3D 2T EH 5,
CNLIFEHESITR>TV 5.

22Tt =Uecersyte ELEI. T ¢ ICHIE 1.22 2L T,

Va<5(55 Fawt[a) A range(ss) € NSy

BT EI R 1B ss # AE 5. «

NS DRFEEINCBHEL TX 2 — 2 VAR [7] 5 [T HOBEHME39 £ 40 bAMIFTLEVEL & 9. HEM
39T, Eo k) iCa<w 225 wAD1-1 BB X > TR E N wi-KR T 2R LTARY Y RIZk S &
WZ LD ZRODSENTVET. Vv Midh2LEED, A, ={seT|Ja(dom(s) =a+1 A s(a)=n)}
EBEEEL LI, s€ A, B6IE, s 1 1-1 BT, ZOREBEOMEPHRE n D06, HFIT < A
LT sIZHroBHRIIEn ZESHEWI EICEDET. ELIT, A, 1ITF s IR DHERIZOEDLH D T
A, ETHED s iE A, DEBOBEZETTDIS, Fo& k< A4, BKELZE W) I EIZRD FT.

LoiEmcHe o BEi A, DM A=, ., An ZEZEL X ). X, T OEFED ) LIEKDHEFIE
FFEIZoT02bD2E» 62D T, Lo, < KPALTTHEEALTWARLWOTT OFFKT
WFHD EFLAD, T2 w-KRTHEH2ED, LT (A, <) b w-KRiZB->T0ET. TDEE (A <) Rk
wi-RTHBZELITHESDTT.
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iU, HERE 40 B TRODONT WS TRE7a Y Y v 4 VARDOEFEI, ICh->TwET. BV b
HBHEHICT L f ZARHET 2L V)HETPLSI) LI DTHIUL, EH 1.9 DAFHD &H & T 7
X%, B 1T OHAMHEZT I LFELTHE L LOTT. Lol ), HEME 40 oFikid, XomiEs
AHE L E VI HDTT.

EE 1.23 wi-KR T PR w-RTHL7DITIE, BHEMEDOER f: T —Q T

z<ry — flz)<f(y)

EHET bODHET B 2 LHRE, 1o+ THS.

[FERA] (A3EME) T 2R wi-RTH2 26, 5B v: T —w %, & necw 20 THER v 14{n} 28 <r
CDALTRBICHE D XIS E B ENTES. £, T B w-KTHB 2 05, T DT v D
WIIFOY

r<ry — x <"y
LRBEIIED D ENTES, (T OBEHEPUATO 2H 5 Levy (T) OEHEZEINATFS T L TIHIE
UL L) ZOMFST < Kb LCEINE £ 280 5. fikofee L i@« =
sup f(2) < f(y) < sup f(z) +2- W+

z<rty z<r1Yy
o Tw2ELE). COLE A {fly) |y<ra} B RICAERELZ. BEks, HFOT <r DER
Tz 2P0 y IWHIET 2 HAB v(y) £ LTRIMERIC S OREBEL THS5 LN D T LR THRL, %
DIz (x (VOB DEHEZ ») & 1UL)
sup f(y) < flwo)+ D, 27D < flag) +1

y<rz zo<ry<rTT

WRILT 206, LIeddo> T, FHsup, ., f(y) DPHEET 2DT f(x) 2

sup f(y) < f(z) < sup f(y)+2~ @+
y<rtrx y<rzx

BRI THMBEE L TEDL I EDRTE, RNDR Ty 7D5% 1T 5.
(FH) f: T — Q #BFEE-GFHE L LS. SHEMUOME f19(q) BWKMTHY, T =
Uyeo F14a} TH%. Q BAEHEEE DS, T BUSEHOKHOME>T 05, <

2 SLhEAMDFEEBESEDHE

ZITIE, FTROMEZEBESGOTHZ O C L HEICB#EDT, D&¥I27 A€ A (Frank Ramsey) DE
HOPRIR E WA ZWEDFG2 v 7 P EBOVEODREOT 2525 2 L 2R L T
EE 2.1 s IFEBREEETCROWEZ 2D LTS, 2D L E, k DBEEOMIETFHHIN L TERS (T
BOBIS f: k]2 > XN (B L A<k) NL, x DIRE k 2 bOW0%ES H BHEELT, f 28 [H]? LT
EDEZE & 5.
[FEFA] v FOZHHBIR <r ZRDEHIC (FRINID) ERBL LY. a<rf &, £T a<f THH, 561

VE<a(é<ra — f({&a}) = fH{&8)))

ERBILREETD. < Bk DRBEFITTHL I LR>EZICODS.
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tenasaku
ハイライト表示

tenasaku
ハイライト表示


K (k,<7) D k-RTH B ERRT. 22U, k BIEAIZOT, HFLRUDBIRE k RiiThd I xR0V
R, ECICG-LRVDIRED k RifiTH L I EZREL T (6+1)-LRLVDRED k KifiThHsr I L%
WZIEETITHE. a B SLRVOERLLET S, 3Ly %, o LHEWER (6+1)-LRVOEFE L, JE
FHMELTB<yEoktTs. ZOLE B Ly E <T-HEAHETHLEITELS, < DERICLD,
H2 < PIDT, < B2 fH{EB) # fH{E}) £%2. LIHDBE<r B EBDZDIE {<ra D
E=aDELSLOPA LR, £ <ra DEEE f({zi,8)) = f{E a)) = F{E,A)) DETEDS, fF
FaB)) = f{a,7)) ThRFNEARS AV EIck 2. f OfildEg A LB LAKRVOT, <p OEKT
Do DEBEDOEES, F@L2 MNELLPEFEELR Y. Lo T, 6-L R VOBED k K Thiud (6+1)-1 X
LVDIRES £ Al TH 5.

ZHLT (k<r) D h-KTHB I EDbhot. v IROWEEHODT, IBE « O C DHEET 2. ¥
Co=2D08F a,By%2td). a<rf<ryE-o1tTsL <r DERICEY f({o,0}) = fF{a,7})
TH2. 2%h,C DEFZDORT? {a,B} ICT 2 fOfIF o & fDNSVIEI LT TRE>TLE). 22
T, EEBD feC (EL a<p f) LT3 f({a,B)) D%z gla) ET2ZETEB g: C — XN BEE 3.
k DIEAED S, k HD C OERIZ g THIDBTOEND v < AP HZDT, ZOLEDWR g1 “{v} 2 H
ETiud, H ORER £ T, H DBERORTIINT 2 f Offild >R v L% 5. <

O 2.1 TR & NS k OWE L, TS T

K= (03

Ldngd. /7 7HEROBETIOAEZMNT UL, £ HOTERD» 6% 25%E7 7 7DTRTOAE N
TEN DI E, n HAOTERZE O OHADTHELET T 7PBTEEIN TS, L) T LTk FT.
DEIW, DIV L MOGEAEEED T, RAGUEDOEREZBREL £ 9.
EBE22 , \An 2R L o ZIBFRLETZ2LE k- ()} EBXRDMEDI ETH 5: EEDOBE
[R" = NN L, k DIEFRL o 2 bO80%EA H FEL T, f 23 [H]" L T—EDfEz & %. <
COEWLTE k — ()} &, RAIOFEMD k ZKRESCTZILE LMD a P n P N 2NhSLTHIL
IZXoT, ZORRMREND W), HIFEDAEED L) AGF E L GEINLZHITYT. ZoRLFICLn
X, FLEALDERE (Ramsey’s Theorem) &

m

Vn<an<w(w—>(w)" )

ERWTEET.

IC, EH 21 IR X H Ik cE .
EE 2.3 k DEBREBCROMEEZ & UL, FREOEEH n EHEB N <k 1220V T k — (k)} DIRIL
5.
[FEER] n CPBHT 20k Th D, Z DKM 2.1 DFEH L IZIZFAKRTH S, il LT n=3 DHEHOMIEL D
NEG. [ RP o ADEASNIE LT, <p ZIEFR 6 1B L TR

a<r B ac BAYY, M < 04(70 <rm<ra — f({y,n,a}) = f({%ﬁl,ﬁ}))

WKk TEET S, (h,<7) D -REBDIEZREDPDL. TEHL, K BPROWEHZD DI LICKDIRE k D
O DFEP LS. RIS f 23 [HP ET—Eliz L2595 HCC 2Lh DI, [C]P kT
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D f({v0,71,0}) (2EL v <r7 <r a) D a icE 6T {yo,71} THRE 2 Z LICHERL T, o E
k— (k) 2V 5. <

RIZZDWHTT.
T 24 k— (k)2 DLE, k IFHEIEFHEILETH 2. <

COEBOFIICIE, —#h v b=V A2 LoREERIEF AT SN E S BEA 25 2={0,1} ~O
BEOEEOETHES A2 2ELET. DOFK f.g: A —212o0T

J <9530 <A(fla=gla A fla) < gla))

EEBLET. 2FD fla) #gla) LHBRHUID a DL IATHETFZMET 20T, JHUIRFHICHFER I
R EEDEFIFIC—HLET. TT26 ZDEFE2 HERIEF DT (lexicographic ordering) & W\ F
TN DRI D & F, (2, <1ox) BEFIEFTIERVRIEFICZ>TOET.

WE AT REOMEFEIC & > TH A FEDVT S GRS

fO Slex fl Slex Slex fz Slex ('L < )\Jr)

BEZonlE LT IHRATON (i |a< A) € X7 & BB f: A — 2%, DTFTO X ) IKNICED T
EENN

£7, £:(0) =1, £;(0) =0 B oFHAETFITDERIC L > TRELIT f; >1ex fj £ DT, HFRHD
I (fili < At) ic2owTid

fo(0) < f1(0) < < fi(0) <+ (0<i<AT)

LEoTwET. bLLEIHhD i< AT T (0) =1 Lh3A5, 23 52RAD i % iy &L, £(0) =1
LLET. TRTD i< AT T fi(0) =0 THIUL, ig =0 L L, f(0) =0 L LET. wFhice X, iy UK
Tk

fio(0) = fig41(0) = --- = fi(0) = -~ = f(0) (i <i<AT)

D x¥. 22T, FEEAEFE DT DERD S,

fio(1) < fio11(1) <o < fi(1) < -+ (ig <i < AT)
LaoTHET. bLbig MBOEZh0 i T fi(1)=1 Eh5%A5, 298D i % i &L, f(1)=1
EUET. ig BT RTO i T f(1) =0 ThIUL, g =i EL, f(1)=0 ELET. LFrIct &, i UK
Tok

(0)

fi(0) = fi,11(0) =--- = f;(0) =--- = f
o= (1)

fi(1) = fiy1(1) == fi(1) =

ERDET. COBBEHTER, WE a< A DFHETOTRTD < a lZ20T, i < AT & f(§) <2 2E
FolLET. iy =supe,ie EBEXL XD, JFINEDIRE E LT, T2 £ TORELS

fola=fisla=—=fila==fla (ia<i<)
FARLTIHIICRINTVRELET. 2oL EFHERETFOERICLD

frn(@) < fip1(@) < < fila) <0 (1 <i < AT)
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ERDET. ZIT, 0, MBEEIDLD i T fila) =1 £ R2B6ZIBIBHD i % iy L, fla)=1&EL
£7. 70 BT RTD i T fi(0) =0 THDKS i =17, L f(a) =0 ELET. TNTRNED o KH
DAT v 7T iEf&bHTT.

CDEHIICLT AN RBOTRTOMEFHEIZONT i, < AT & fla) WEEF-7ET DL, BT
T =Supaeria < AT EBIBCf NS 2 MEELFT. MED T 5

fon=ton=r=fi==f G <i<AT)

EloTwET.

DLEDBLIC XU, <oy IS &> TSNS N 22 OIS EGOIEFALE AT KT dnh 2.
FRRIC, <jex DWNMEFIC X > THIIS e, PR AT DL EOTISEADHFEL A, TALLRDOI LN
AEHENE L 7.
W 2.5 £H6 W 2 HENET O <jox 2REZOHNEFO L & THIELRICE>THEELES,
W <ATbhs. «

bR, HEDAT v TIFEHTT.
WEE 2.6 BIR 20 — (AH)2 1ZVh A BEEREE N ICoLT LRI L AL,
[BEBA] 4 A2 OEIEF O <w ZEEL TEZ 2. FEFN {f, g} LT <jex & <y DMEFIT 03—
TN F{f,g1) =0 EL, <jex & < DEVESTWAS F({f,g}) =1 LRdT, Bl F: 22 — 2
BERELEI). HC?2ET2. L [HP ETE D —EE0%2 L2456, H X <jo Db & TEIEL
BoTWwBIEILkDL, —EH12L2%0, HE <jx DUWIEFODL L THIELITESTWE I LICK
2. TSR X 25 1Ko T |HI <A THS. «

WEAN<SKLS2 ok ELET. 22 - ON2 BHOZL VDT, ZOEAENSS Lk — (A3 b
AT, ZOERLLAEREL L k— (k)3 DEZLERA. L) T L, v — (k) 2ARTEE kI
DVTIE A<k THIUT 2 <k THB, LI EICARDET. 2FDROIEPVZET
R 2.7 PRk — (k)3 2R T k MERIEBULEIEH CH 2. <

TIHDS, EH 24 DIFHZ BRI TSI, HEXRD I EDPVLZ U LDITTT.

W 2.8 %k — (k)2 227 TR £ ZIEHITSH 2.
[FEBA] k % cf(k) HOFE FAES) ICAEIL, EOMWMEDIAS (RE) 25k Rillck2X)ICTES. X
A=t BHEUEBEICVEEER f({a,8)}) =0 L L, BAE3HRICVE%5 f({a,f}) =1 ELT,
BIZL f o [k]>? 2 2D X9 . k— (k)3 BOT, BE r OWIHES HC v 0T, f1F [H? Eo—Efl
LD, LIAVEDHMEDILZS b k Al DT, H DRBEEPFLTERICAS TS I LEHD 20, &
WYL, f O [H? ETESEIZ 1 DIFH T, H DBEFER TR THVICELZZTEICA>TWS I LICk
5. WMREOEIZ cf(k) BDOT r=|H|<cf(k) £%%. <

ZHLT k= (k)2 ZRETHEND L L SBIEEREIIE 25 2 Lidbh ) £ L. JISETRIC,
2.6 12OV TOEDaX Y FLET. BIR 2Y - (AT)3 ZRZL 20D T, ZOFHOMWE % AL
VAT, A% D ) —BELZTRESCTIUE I I EPHSNTHET. 2FD

@2Y* = ()3

DL ET. Uk TWTY2EFR—DFEE (ErdésRado Theorem) ORI AGETT. T 7y a2t
7 F—DEHIZOWTIE [5] @ Theorem 9.6 £ 2> [9] D §5.1 % &2 A TL 2w,
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EE 29 ko (k2DEE Kk BROWEZLD. Thbb, k- 70y v A4 VRIEFEL A,
[FERR] #1172 Xk D, (S72, <) D k- ARVIRE v OBZAEL I L2 REE T TH 5.

ZZTC,T% <R2D A RETSE. ZOLET REE 205, KEFOT < IZ20A L THFAEICH
CCw3, FH2412kD k 3EBEERRBERTHE20, 2ODODEMFIEZ T C <28 k- RTHE-DD
+a&tEchbH 5.

WE <F2 RIZRDIAFOT <, ZEZLZEL L.

f<eg <5 (9= f) V3 e dom(f) ndom(g) (f 1€ =g1¢ A F() < 9(&) )-

it YU —==7Z97—RIEF I+ (Kleene-Brower ordering) EMEIENZHDDO—FET, f 2% g DIE
KTH2DHB0IE f 23 g HEREFITT g DHICC B ESIT f<, g ¢T3, EWIHFEDITHS.
DEE <, 1T <F2 LORIEFSFIch>Tw 5.

RAE k— (k)3 12X D, T IE EFOT <. iChA LTEFE « ORGIEAD, ZOWIETF >, 1A LTIHE
ik @ (W) BIEAZ2EGE. 20X ) RERZ, 3L VRE v — (k)3 12X D, KIEFST < hA L
T, WE k O BE r ORKBOP %L L2, Eh ok, <. KA L UEFH ¢ 0FIES%
BIEIBR < DOREW CT Bb-o7t LT, 667:0T, TroREE « OEEZ EDZY S LE2REIET
DBTHDL. W 28 #IF >, ICBLUHFR « THIGEED, ifamd T o 7 C HERZ.

ZIT,UFTR, T2 RLEA (fe | E<k) D

fO <*f1 <*...<*f5 R (£<,€)

ZalL, 0 [ fe | E<r) 25 < CHT 2B A>TOEBDETS. a<r & LES. &bk dom(/)
23 o KitiDMEFBTH 2 &) 7% fe <r2 13 (k DMEEAE LD T) k R TH 2 05, { <k VD>
T <<k DEZ dom(fe) > a EhoTw5. £, < AT 5D <, KB L TUHEFI I T
W EE, ZDIAFOHEEEERIC 2 SN2 2 L IcERTIUL, @2 EofErEREF IC»A LT

f&a raglexfﬁuﬂrlraglex"'glexffraglex"' (€a§§<"€)
EROoTWVS, ZZTHE 252D b0IUE, HD ny <k ITDWT
fnafa=fna+1foé="'=fd0¢=“' ("7@§§<’1)

L7%%. CORAUEE 0o ELED. $28, {00 | a<n} B REL 25D T ORUCHE>TVR 5. <
LT, k BROWEZ b OBENERBERTHL L L, k— (k)3 &, Vn <wVA < k(k — (k)] ED
HOIZFfEE W) itk 7.

3 JEERESEFEOIVNIME

fEfRIc R WinB DT 2 # o 5 MRGHIRIC OV T, il 1 BRFERIR D 2 o3 7 PUSEBEICHYS T 2658
DESLT 20 E) D, EVIHBURD S, 552 v 87 MERRO T ET. a v /7 FMEER (L uatkER) 12
DWTIRE 5 B TR LAEIIL T x 7.

EE 3.1 k&N ZERERLE T2, BAWEEE L 12T 2 ERESE (infinitary language) L\ &1&, X
DHANZ DI bAT L ZHWLL72bDTHS:

(1) A\ OGS % b,
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(2) S BWHRDELTIS| <k THRLE HFE AS LEF VS 22 >TX\w;
(3) @ B, (ve | € < ) BRI N KWMOEHDOINIZ LT 2L E, 26 DEHZ—FITHML T Jecnvep
& V§<QU§<)0 2O > T&W; 4

COFHICEIL, EDED LOIFRBBINC Lo, 10U ET. BRETE L, ORORO LoFico
LTIERD L ORELED Y $¥A. LT, S5 L1 0T 2 EEOMEICELT L,y DR EMK
THIENTEET

LEbLDOEE L OVA Rk WFOBE, b5 5o, ISR L, OROMEE max{ 25,24} bl
TT

EE 3.2 v 2WMREKLET L LEE, Lo, P TAVINY ME (weak compactness) ZHT % L1EDEDI &
CH BT E L, OXOEAT, [S| =k 2HEL, TSIHEHED S €[S BEFLE B b0 ETHIZ,
Y ERDETNDBGET D, Ly DIV MECOWTHFRICERT 5. <

TTWHFFIAVRT MED T8, L) DIIXDESR L OF A ZICHIRZRIT TV I 2K TV E
T 508, HbEDFE L LLTHEA klDOISG L2b I ) BFHE2 LA, 2028 L, ,
DX 2<F L DHEEL FRA. TTD o, EAROTHED L ) BEREF LB VEHOFIEIC L > Gl 3
WEEZ RS, 250 = k ZALTHBUCOWTEZTVRLRIE, a v 37 MEZE- D T8 TRV
EICRDET. L2LAaDS, L ELTHoEREL (v XD E L OGRS PHEEGES2E60) SELHT
ETNE, X OREIRLT 7V A RHIRIZACI LB ET. 20X BEAITE X =r L) EHF
DAREMNAZHRE L CHIEREZHob LT B2 8IckhD, M5, av sy MECHT2 T, av 87 Mk
DEEKZ L - T BLIICRDET. LeLAYs, BRFFEOEa V7 MEL, ZRUIHIBL TH b
Wa vy PR ICOWTIE, 20/ — FONHRHEIHZ KR ESBA TR0 T, TN EFEL C RV EEA.
ROZODEMY, a7 P EBOARIOHERICR>THET.

EE 3.3 k 2AHREEL L, FREOIBATEE L 1S T2MIRETE Lo P99V 87 MEEZ DD ERET
2. Z0LE Kk IIROWEERZ LD, T4bL, EED v-KIZEZ vk O#EET. L IC, v PMBDEREEIEL
T Loy DAV R7 MRS UL, 6 13553287 PEETH 2.

[FEBR] (T, <r) 2{CED k-AKET 2. LS B &, T OFKEE o ISWHIET 2 EKHLT ¢, 6455
i LIZEOT, XD K ) 7 (R) Xz2EZL L.

Vo = \/{B(cx) ‘ T € Leva(T)},
B(cm) (—|B(cy)) (x,y €T, x <rvy),

’l/)my =
( ) A B( cy)) (x,y€eT, x Ly x, y L1 x).

INSDXTRCEEDLEAE D LTS, 8 BRIKE LT, Ble) DIRET 259 % o € T 2EOHEAD
TDODITRTDLRNEL § ) EAMHATOBEZZLATLIL, T4bbldE BY T ORI k OEHZED S
CrETRETD. HESHIC S| =k THD. IIT, S 2 L OWHEATIS <k ERZBDELLY.
FE <k 2t KREL,

Ve €8 BHIX a< s,
ey €S %61E rk(z,T),rk(y,T) < 3,
Opy€S %618 rk(z,T),vk(y,T) <
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%5 K912t %, Levg(T) DIEEDEE ap 2llilEL 9. 2L T, SO LELTT 2L, £4
{zeT|x<rag} Tk ThEERLS B 2L, FEEES ¢ 2 v HHIC X > THERTIUL, S DET
VERD, LEDP->T, v HRHD ¥ DX 6k 2HaEATETAE L.

ZIT, Loy DAV MEDREICEL D, X BEDET IV E R HHEE A= (A, B*, 2%)er BHIET 5.

EHGEEOMN o* ohz T L L, a<py DEE ¥ <p- y* ELTT* ZIAFOF T2 L, T LRAAA
ERDBBFONG. ZLTB*NT* 3T DRI k DEZHRL TS, LED->TT RS k OEZET. <«
EE 3.4 kg7 METHUR, ERDOIEAFEE L 1SN 2RSS L, 39987 MEZH
T5.
[FEEA] C C T~y F U TEIC K 258 2ME oG] (-8 5 i) 28T 2. 3 L., OXOEE X 235
Z6NTVT, X Dk HRMEDOXD S R 2EEDOHTEENET N RZ LD ERET 5. (MERIDKEZ ¥ D
<KH-FREELELE) 2D Ly &8 ZAYFALLT, VAEEZFIOFE L), EXDHEA B ISR T 2.
R~y FoALIN B 9 <p-FRREZ OO E2MERT 2. T2 ETIEE IR .

WE Oy 7 MEEMOGEHICIE R WEEEZBEE T 2D, T* & <k-FRMEE b OMKZESGNER
FBECHE JTRBOTHDT, k A5 3287 MERTH S LI ENBEL 5. £, LL, OF
NTOXZ M kIS E &9

(po,(pl,...,(pg,... (€<I<J)

CDLE, X D <k-FRIEICEY, v RIGOEEDIEFE o 1I22WT, KOEE Y N{pe [ E<a} FET
N2bD, ZIT, <2 DAART ZROEIICEET %: B k R 28 ¢t BT OEFELLZDIT,
Y*N{ge | edom(t) } DETIV ADPHFEL T, dom(t) DITRNTDOEFE £ IZOWT

HE) =1 it Al e

DEAVLTZEETHD. 2HLTHONE T I3 v-ARTHD. RS, v PEMEEETHL I LITL>T
K2 LEZDIORT DHFLVDIREIE v A THE L, T O <w-RRBICL>T v KD EDIHFHK o
LT, ZOMED T OBEEPFLETLE06. ZNOZ k BDROWEZD O LICL->T, T 3RE &
D C BEL. 22T,

i:{gog ‘ atec(gedom(t)m(g):l)}

LBIIH. DAL SON THY, £ % 1k <s-FEMZLD. 2L T, CHBEE k OBTHZZ LH
5, L;, DIEROXDEMBMEE IR C DBERICE>TRETE 270, 5 BBAEATHS.

FAEADTE D OERIZa v %7 MEEHOGIHE Fo 4 (HETH 5. <

WHO 1 BBRGERIED 3 v 87 D SHEEEE T OMRmRIME SN X 9 IC, MIREFEE L., DTy
FMED S X, IREDS £ DETIVOYEILRDOEEPEPNET. RICINZATHWEEL & ).

FPERES > LEELET.

WREHE LT T 257 oDRFENRESE A &L BBdhokt LET. ZNZHOSKOHIAS A £ B -
7ELET. BRi:A— BlE, 20 1B TH- T, Ld Bl L OTXTORERES R, TNTOM
BEds fieonT

(a1,...,a,) € R* iff (i(ay),...,i(a,)) € RB
fB(i(ar), ... i(as)) = i(fA(an, ..., as))
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BHLTEEIL, AD B D BHAH (embedding) & XiFNFT. LI ACB TH-oT, [HEER idy
DHDIABTH 2HHI1C, Ald B O BAWEE (substructure) & % % FAETIL (submodel) TH 3 & \»
WET. PRI, SEOBROMGOICER L ERTT.

HOAH i: A— BH, 612 ADEEONX ¢ £ A DERDEE a1,...,a, ITD0T

(EE) AEo(ar,...,a;) iff BEe(i(ar),...,i(ar))

ZHLTHEGIE (TRTOADERMEZROLR S, Tz IFRHAH (clementary embedding) & W8
9. A0 B OWIREET HEGR ida 2WEHDIAARTH 25412,

A=<B

EHEWT, A X B D #MIEESIEBE (elementary substructure) & % ik #1FEEFETI (elementary
submodel) THB EWVWET. £/, TDL E Blx A D #IFHEK (elementary extension) TH 5 &\ \»>
E3

V8 MEER (585 i C) oAb U N s E LT, HRAETVEBEOYEERZLEET.
DT & HHAERRNT (nonstandard analysis) & 9 € FVEEROISH 7 E OEHEIC 2> T2 b TT.

LIAT, EEHRDETNVDEE, av 37 MEEE» S L L TE s N3 WS RICIE, BABEGROE
HEETNVICEENLVERKAREIEENET. BRETUMEENL (b EDETNICH - T) HARED
AEEBEIICLETNE, ac A, beEB b<acwP DEEbe A, LI L TV BHENRH D
9. bo LI, EERL (b EDSH o) BAICIERER TR (FLw) BENGENAWL, L) Tk
ZORAE L 72 1 g,

(EX) acA beB, B=(bea) DtE be A

DESEL T BREDH D £5. B BEARDTIE L(€) H 50 IEZ DIRTFEICHIN T 2 Ak, A 23
ZOHFETNT, Ld REOSM (EX) BHRAZL Tw 5% 61E, B 1d A O #IRHEK (end-extension) T
HbEVVET. AR, BT (arithmetical) X% EOEHR L (Ap-R) DERBMEZ RO D %
7o, BEMDET N AEZ DBUCEELR B 2R L £7.
EIE 3.5 k2592087 MEE A2V, OIEEOETEEG LT 2. ZoLE, il (V,, €, A) [ 3EIEN 205
Mamh Rz b0, & I, HBINEAS M L Z2DE0%EG A BWHEEL T ke M, D (Vi,€,A) < (M, e, A)
L5,
[FEBA] OO EE L(€) 12, B A zbob T ~HRGELE A &, V, OKEFE v 2H 5 b T ERE S
Cor, ZNE, FILVIHTFEY 256 bTELGELS & ZIM LIRS L 252 k). 2L T, L, OXD
I, NDBERDIHLTUEEE T Thbb (Vi, €, A, 2) ey, THILT2TRTHOI, ZHU, ¢ 2IH
FETHB I ER2TRT I &k RGOFIEFEIZOVTDOX ¢, < ¢ 2HEDT, XDELH Y ZEo7 k
L9, 2OLE D BRIRTEBY <k-AREZDLD: ST OFIEET S| <k THIUE S IKET
BT 2EH ¢ DWED v K TH 2. ZZCTHFE <k %, S ITHETEITRTD ¢, ITHLT
T eV EBBEII, LWwIRARELED, ¢ 22D B THRINL, & ¢, 13 2 ZOHDOTHRIRT UL, V,
WS DETNELRS., Lo T I IF <k-MER b,

Z2IT, Kk DFaAV R MEICED, S 2EDETN M = (M, €5, A% 2" ) ey, DIFEIET S, 2 I
(Viy €, 4,2)gey, THRVIT 2T RTOXEZGD TH oD T, NIk x — x* DPFHDAAICR L. M O
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FIEBIG € DEIENTH B 2 LiE, KO L], O

—Jugdvy - Juy, - - - /\ (Un+1 S vn>

n<w

B (Ve,€) THILLTEY, LEdioT (M, ") THRUT B I LIk >Thirs. EA L7 A% DHIE
BUC X D, SHEVEABROBERER € TOVIIHERRINESG D e- Mg L RBLC kR 2. 2 2T, M BHEBINES, e 13+h
VE)D c-BRTH S ELTHMIEREZbN RV, V, BEBINEATHE LS, ZOLE 2 =2
DHALL, (M, €, A") & (Vii, €, A) DHFEIRET IV ER D, * ICHIBET S M DIEFHE v LT25L, 2h
X kKD EDIEFHEIDDBRECDTy >k, LEDBO2TREM THD. £, V, BMERBINELSTH D Z
ED6, (M,e,A)1E (V,,€,A) DHIHERTH 5. <

B35 06, BBk 03552 V%7 FEEITH B &) FREIIHRTENESGD 7 7 A L ICHMbIn s
ZEDEPNET.
#HRE 3.6 Kk ZHaAVANIVERETE. ACV, E L, k KiliOTRTOIEFHK a IOV TV,NAEL &
BoTVLENETS. ZOLE AcL Th3.

(FERER] 1ED S
(Vi €,4) EVa(V,NA€L)

Lo Tws, EH3S5 06, (Vi,€,A) < (M,e,A") A THBNES M EHHES A c M T, &1
ICkeEM EBR2bDNHFETS. DL E,

(M, e, A = V,NA €L

%M, HESHLICV,NA =ATHBL, 5L LMY =LNM ThH2hr5, AcL tih?. <
WINKBEEL T ORERO L IE S L I s 2 E2FEHT 23 wIch, ZomEEMAL
7.
T 3.7 k 2PV M EBET S, ZOLE, (kIZFHa 7 FEETH B)L.
[FERA] w XIEHIZ2> 6 (IEHENY Tdh O, MR TH 2205 (HREE)L Th 5. Ldio>T k13 (F9EE
RRIBOL Th 528, (GCH)V 12k b, Fid (v FHREBERRISCTHZ). HLi, v ORKOWEN L 2B
WTHHEVLL T2 I 2RI L. (T,<r)eL &L, (T,<r) ¥ - KTH2Z) LIRELEXS. |T| =k
THZP6, TCV, ERELTHEZELZbI V. 58 (T, <) PATHEZ L, K LToFES, B
B LI ENS LIS LIENITH S, BLALDEEIZ L I2BWT k RiTH 205, VIZEBWLTIE
BEIS R RKTHL. WA (T,<r) BARYI k- KTHZ. k OROWEICED, T EES k D#HEET.
C%TDREZX kDT <p TPALTTAZIHALTWEIbDETS. ZDEE, a % k KMOMLEDIET
BLT2LE, CNV, XRED k KiiE»S <p WHALTERIZERT, $2HEFE zc C I2oO0WT

CNVy={yeT|y<raz}nV,

L%, LIAW{yeT|y<rz}eL THaoo CNV,eL TH2. #3611k ->T, C I LICET
22LIEBD, (CIETORE vk OB £7%2. <

L7230 T, WHIBEER 7 A8 A B E BD3o T, §9a v 87 FEROEE IR ATREIEAE V =L Ll
METAIEICRDET.

20



4 ECARASEEME

892382 FIEBUC I L T, B TIAENE L ELE AR IC O LT E R £ T
HLAREENE &\ 9 B 2 OB A L £ DIWYEEE (Reflection Principle) 126 D £ 3. 207 i I
LTH < b, BAHRD e o(0) BEEICHAB N L E, ZoRIB L TH&HE

Vi € Va(np(f) = (Va,€) so(f))

BHT(VIEBITS ¢ ODEMRBE V, BT %) IHFE o 24kD 27 5 A28 ON ETHEETHE LD
23, RBUFHCE. 22T, R @) 3 EED XTI, $XXCD XD V LB 2 EflsE KT 207 RO
EEREEMOMNT7 A =< VAT Z 2 LIFTER Y, L0 HIRED TEEPBETT. 0 EDDR
o ZEET ST LI, ZORIT OV TORMFEED, EEGRDVEDD 7 4+ —< I RERME LT, WELET.

ST, B ok PREBEARETHIUL, Vg E BCEARDETNICE>TVWET. LEd>T, fFHD
A€V L, VI7AEB X 2007 7 ARBT2EEHWIEED <X (BG £AMmDONEAM L EH
BUZE S RO 6N ER) @, X) KN LT, BGEATROEIE L CORMFEI2 V, ETHliT52 &
kD, Wil (Ve,€,A) IKBIT 2R ¢ 0BERBERE (V,, e, ANV,) BRT 2 X 9 RIEFE o < k DFEFE
THIEICADET. ZoRME, EREEAEIESIZ 2 7 2B T2 & 20 X o TRl WRETId 22\
LERBLET. Wol), k 37 7 2R TF2EE0RCL > TRAAHETA VL E VI ZORWD S, Vi
23 BG £/AMDETINICAR D 2 EDEHICEPN D DT, “GREEAREB ORI LGB R8N I X > TR
DFoND” L), FERLITESZDERAEDPER LRI LIZHR>T0EHIFTT.

CO7A T4 7REMAT 270121 Gk nge” Lo Gl A" LD ERE E LA LBRRZNENH D
FT. 20U ET, 77 AZHEGURX QO e-X) DMPRUCOVLTIE->EN I TEBALENH D £T

D IAEREGUR 0 EEFEZET. o ODABREBIIESE K vo,.. ., 01 E7 TAER Xo,..., Xe 1 2
FRELET. A M OBE ag,...,ap_1 € M EEOED Ao,..., Ay CM ZHEELT, ¢ Kb 5bN
ZEGABER vo, ..., vp1 K ay,...,ap—1 ZRAL, 77 AAHER Xo,..., X1 1T Ag, ..., Ap_1 21X
AL, BEKRMERIZ M 28, 79 ARBERIE M OREAEZE ETHUE, o DIEREED T
ZOBRDOGET o BETHDLENR) I LR

(M,e,Ag, ..., A1) = o(zo, ..., x5-1,A0,...,A0—1)

LEZET. UTTRIDEIC, 2BORDEBIZOVBTIEORICRASHIDEAD LTHRIRT 25D L L,
HOU FRAIBITLEMBEEZLEEA.

E% 4.1 2 Igjrtélho) G—ﬁ QD @;lété\ﬁ Hﬂ%ﬁ?ﬁ(ﬂi VOoy ooy V-1 7LCU’, 7 ‘7XQEH%§& Xo,...,Xg,1 flbj’fi&j—%
&2 B8, 86 o, ..., Th_1 € Vs & Ag,..., A € Vi1 WXL,

(Vs, €, Ao, ..., A1) E (20, .., Tk—1, Ao, - ., Ap—1)
7208, max{rk(zo),...,tk(zk_1) } <a < B Z2ALTEALIAFL o I2OWTH

(VQ,G,AO OVO“...,AZ,1 N Va) l;é cp(xo,.. .7l'k,1,A0 mva,...,Ag,1 ﬂVa)

L35I, B IR @ ItkoT

CHRATHE (describable) TH 5 L.
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DED, B VGBI L L, Vg DI TR =8 B8 H 5 20D e-RDETN LR LRNDIEFEHE L TH
o ons GUdTE2) LWIBKRTE>T0EbIITY. DFI, b AFRIEZERT 22012, 2D
AzoHL£T.

R 4.2 77 ABKEELTHIO 7 728 TEEEFRy e Rtz Si-AE ). IE-RBFEUE
k2 LT 5. DR & VXY(X) DLy I RBTE Y TR L2 % L, - e v TR g &
IXY(X) D& Iy 7 2B 2 I TRLLERAZ B -REv) . <

COHIE, TRTD 2D e XEMWRL T2050ITERHY FRA. LEZIE, 77 AHMER X %
&8 R 0z, X) BHocE LT, VeIX0(x, X) L), BAEORILOS L1227 5 2ADRDET 12
DT, BF 42 THONZHLE —HLFEA. ZNTH, T oMEICL L) & LT REHRIZHA LTI,
ROMEITBREN TV E LI T, EEA2ILHODLNIZALTEEZNE LI LD T0ET.
fHRE 4.3 LEO2MHOR o LT, F5 n &, UPISBERZEKT ¢ LFfEA IL-Rd 2013 BL-K o
DEETS: o & Y BRACAHEREZ DS, TR TOMBBRIEFE o 125 LT

VA € Vi1V € Vo (Vo €, 4) = (0@, A) © (3, 4)))

DT 5. <

COWEDIFHIZZBEOMBOEMICIEAB I EICR2DTEBL ETH, ¥OT, RIEZEFIEHVICH
L7 VzAYh(a,Y) I2D0»T, ZDlEfZHIR L TAET.

9, WRIFEFH o 1220w T (V,,€) EVedYl(z,Y) DAL L T LET. 2,

Vz € VadA € Vo ((Va, €, A) = 0(z, A))
LI ZETTRS, (VICB2BRAIIC K D) B F 1 V) — Vayy %
v € Vo (Vo € F(@)) = b(a, F(2)) )

LhEBEICENET. Z={(ey) |ye Fx)} LBESEL 9. a PHBIERFEAOT Vy BIFENZ
ZEMEDODL ETHUTED, LA >T, ZCV, EBDET. WE, 0 Ilbobiikwy 722K X; 2H]
V0 ICHEbNDE 7 IALERY 2—FIC {y| (z,y) € X;} LOIBEHICEEWA L e X2 ¢ LLET. D
FD, Y By eY L0IBTHNLGZ LR (p,0,) €Y EHEWZ, X, =Y twIigTniktsz iz
Vo, ((z,0m) € X; < vm € X;) (L vy 13 0 THONTOWRWESGER) LHSHUAFT. oL
0 (z, X;) 13 0(x,{y | (z,y) € X;}) ERUEWRICRD, Z DEVNTH 5

Vo, €, 2) = Val' (2, Z)

L7235 C
(Va, E) ’: HX]'V.IH/(.Z‘, Xj)

DILL FT. WIS (Va, €,2) EVald (z, 2) THIUL, (Vo,€,2) EVzb(z,{y|(z,y) € Z}) T, LDz 1T
HLTbH2Y W, Thbs {y|(r,y) € Z} 23,0 2HLET05, HiF

(Vo €) £ (VzEIY&(m,Y) o 3vaa;0’(x,Xj))
ElhET.
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SEIFLE 0D 0 ~OFEWATEIITL AL v, ZHIHEHLE L. EOAREREZEET 2
WFZH Y FRHATLED, 77 AHMAR Y BRI S0 7 7 AAMER X; "EAINELL. 2L
COEEKY £ X; BeThndd RIS 2 EMHHIROEETT. R L 2R X Vay(z, X;) DAH
ZHIE, b ED VeIV p(2,Y) OHBEKE2ARLE LTHLTT. 20 XH I, fi#43 T, ¢ 256 ¢ ~NEHE
WZ BICH7>T, EORMERS 7 7 ARBEBOHAY 23H 21N H 2 b0, HHAKIZEH I
AL

ZOHTIE, BEDOVY 27 7 AD I ONMENCEID AALE L7223, 2NN OGEETH, 2T TEML TS
Vo LOMBROFMEELZED VS, EEORLE 7 7 ADBILONHINID AL Z LIETEETT. 2L T,
WHOHMICEET 3R, EF 42 THONTWVEI A4 7D e- X2 EANUIL W ) BALDTY.

EE 44 n ZARKLET 2. ks -R o 1Tk > THEBRETR WV X ) ZIEFEIE, 11 -BlRTFEE
(IT!-indescribable) TH % L9 . «

JE EIRRL 72 L B ), MENER IS -0 TH D, $LZ20MMBHRZLET. L L, R/hoi
FRERHASC RN O~ —n 0, EfEBEICHEE T LARZ AT TR TY. 2ol ehs,
-Gl R P BiR~ — 0 38T h 5 2 L hilihng ¥
W 4.5 k% [-FOBRERIEFRET 2. o 2 I-REL, A€ Vo IKOVT

(Vir €, A) = 0(A)
PHIILTwBET 5. ZDLE Y
S={a<k| Ve €&, ANVo) Ep(ANV,)}

I3 Kk ICBWTEFTHS.
[FEEA] 7 7 ABHWAH X ic2ow»ToR

0o(X) = vg(gnx:@ V sup(€ N X) eX) A VfEln(n>£/\17 c X)
EAD. SR T-RTH D, (LEOBIIEFE o 12ow»T
VX C a(X € Club, — (Va, &, X) | ao(X))
PRI 2. Z 2T, k DIEED club 9 HEE C s L=<
(Vi €,4,C) = (A) A 66(C)
THZP6, H-FUBARAREEIC X 5T, 2 a <k IZ20T
Vo, €, ANV, CNa) = (AN V) AGo(CNa)

5. ZOLE CNaeCluby, THEH6 a=sup(CNa) %D, acCPATCONS#0 k5.
C 3 k DIERED club MR EAE7E 572026, S T k ILBVWTEHRTHS. <

TE 4.6 [1-AUBRAEAIEF R~ — 0 HHCcH 3.
[EEH] RO 6, 1 M-RTh 2

0, = VF\m((F a— ON) — 36y < aF(y) < ,6).
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HESHPIT, BIIEFE o NIEHITHZ 2L L (V,,€) 6 BHETH S, L7chi>T k 2 -l AHET
UL (Ve,€) =0, THY, AL XD, A {a<k|VoaEON} BE r KBLTERTHS. I K
KD BDOELD k ITBWTERTHEI L, Thbb, k v —0iHTH2EZ L 2HERT 2.
E2AW k IFHEEBERHIEETOH 206, Miv—uiETH . <

FRR DL T, HI-il AR R PO T o~ —a HENEHESGEZ LTI LR ENDLLD T, Lid-o
T, /o TH-Flib R A BN O i~ — a B E i L T, 20 It KRE VDI TT.
EE 4.7 I-GUBRREARIEF BT 2 v 87 P ETH 3.
[BEFA] TII-Gab Al 2 MEFP B0 -G AR, L7chy - CHREBERREIEIC 2> Tw3. 22T, b &id -
SRR B D AROMWE % o 2 L 2D OIUT K .

EH A6 DIHHTEZLR 0, 77 AHMER X 1225w T “X 12 ON OKRIEFITTHD, EDL L
HETIERL, FAELANED ZEFHOTIEATH S EFRTIANEDHEE 0,(X) EL LS. 20
EE TROMBEE 3 LEEOTHER RC xS IZ20nT

(B,R) 1& B-RTHS — (Vg,€,R) E62(R)

LiD. 0,(X) B IL-RTHS. DFIC, ,(X) L “EEDIFAY 12250, b L2ZA2IEFSY X <k
AT BHTHBHLITY BHBIFROWIEATHS” LERET SR EDME% 05(X) ELEI. 05(X)

b I-ATHY,
(B.R) i B-7Rv v %A v ARTH2 — (Vs R) = 05(R)

DIALT 2. ZokHicTury v A yRIF - TR T SN 5.

ST, kD I-FURARERETH L LTS, k-7 R YT YA VADHET 2 LI REDP S FHENTH I L
BRI L. 2070, k LRI <p BEELT (Ve €, <p) = 05(<r) LB>TnlkET 5, mk
DEN (FARED Y A A08 k Aidiii) & k DIEAMED S, —IEZIEL) i, a<rf = a<f t&>
T2 ERETES.

ST, a={{(<k|1k() <a} z2HhT a<k BDELGZ C ELL). C 13k D club FITHEAT
BY,acCDES <pn(axa) it a DABEIHAS. WEA5IZED, 5% acC o0,

(VO(, e, <7 ﬂ(OZ X Oé)) ': 03(<T ﬂ(a X Oé))

WAL T D, ZDEE (a,<T ﬂ(axa)) i a-TRYT YA VRTHS.

WolE ) kR (K, <) IR o OEFEBH 13T T, 200,22 eI NE {E<BlE<r B} I
(,<rN(axa)) IKEENIZIRS a DHICK->TWwS. ZHUE (a,<r N(ax @) 25 a-7BY ¥ ¥4 VKT
HDEVHHIODREDEmMEFIEL TV 5. <
EIE 4.8 5287 MEBUT TH-FARAREETH B
(] o 2fERD I} XET3. Thbb, 77 AAMEH X 2057 7 ARMEZEGEHOR o(X) 122w
To =VXp(X) EhoTwdET5. Wk ACV, ITO0VT

(Ve €, A) E o

ol bREL &I, 3510k, #HBNES M LEHTHEG A CM 2, ke M »D (V,,€,4) <
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(M, e, A) £h%k51ck%. $5&,
(Vs €,A) Fo
iff VX CVy, (Vi,€,4,X) = o(X)
iff (M, e, A = (VXcVﬁ (VK,G,A’HVK,X)#so(X))

LRBDT,
(M, e, A') = aa( VX C Vi (Va, €, A" N Vi, X) = o(X) )

BBALT 5. B EE Vo, €, A) < (M, €, A') THB LTk
(Vo €, A) = EIa( VX C Vi (Va, €, AN Vi, X) £ 0(X) )
iff Ja < H( VX C Vy (Va, €, AN Vi, X) = 0(X) )
iff Ja < n( (Vo €, AN Va) ):a). <
L7ed3o T8 a v 87 MMEF 7 IH-R0ERHEE L L TR SN2 bIITF. wolE ) RO H

DWEL k — (k)2 2 L1 TI-RE LCHET T2 E0TEBOT, ADHa v 87 FERE TL-ih e c
B, EED M-S FRHEKO FIC 82y <7 PR EREAE R L TOB ek £7.

5 fHE

Bavoy FEEEREOT VLA WAOME T, BRLGHEOBEE L EARTH 2 A EERAGET 2 b
DICK>TVET. 22T, INSOREREHEZEE L 7.

5.A —= bt DERHEEE

BIEMTER LRI LD Z1E, Ng-REE, B w ORT, ELAUPBERESICK>TWE XI%d
DD ETY. r—=t OEBEAHEIZ, Ro-RIFERFZ DO E VI FIRTT. THUE Np-TR VYT v A VAR
LR, HDWIFEE Ry PROWEHZ O DE W) XIHIL, BVIIZ I ENTEET. 2D —=t Dk
FRATREDFEIA &, B3 2 ORI Z A L £ 7.

HHE 112 P 114 OFEHTR - XIS, KT OFFE v 1L, ¢ & KL T 0BRO k%
T(x) ELELX). T2 No-AK S, EOHRK n 1220 TH Lev,(T) # ¢ DT, T IZEREATT.
L2208, Levo(T) BHERELT, T 3B v oFREOEEIC K > T

T=|J{T(x) | v €Levo(T) }

EARBREDOHAaRICTFONET. 22T, LBV LD, T(z) PERESICKR S X9 7% o € Levog(T) 28
HHIFTTT. ZOLIBEFEDVLEDE 20 ELFEL &I, T(x0) 13 T OWIART, BRESRDT, Np-K

TY. Z2LT
T(zo) = | J{T(2) | = € Levi(T(20)) }

5D ET 0 Levy (T(xo)) WHREAZDT, 25 LDV LD, T(z) PEBEAICEL LI % o €
Levi(T(z)) 3% 33 FTF. 20k I ABEOVDED% o, ELEL & 9. MUFAKC, B n 0%# 1,
SN T(x,) DEREALE 7T 5L,

T(z,) = U{ T(x) ’ z € Levy1(T(zn)) }
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L7, Levayr (T(x,)) SHRES, T(x,) BIEREGTSH2 2 E5 5, 2041 € Leva1 (T(@n) % T(zas1)
DEREAIC D LI ICENET. COL I I o, ZBATHL &, By

{mo,xl,...,xm...}

& T OMRINCAD £9. I Ty —= e OEREESIEHS I E L.
EE 5.1 (7 — =t OBAIE) No-RIZMRLE2ED. <

7 —= b OERHIED Z OFEHEE, 2—27 V) v FAEM R o FRAEGD 2 v 87 PEEFET 204 %
&RV IVDEM (Heine-Borel Theorem) DFEHEE & FRMEDFEIC R >TVET. TOIZEZHLGPIIT S
DIZ, T DERMELZ BT ICHOTNAAL R ERLVVOERZIAL TAHAET.

N RERLILDOER d-Roir—7 Y v F2H RY QAN kZa > 7 b ThH 3.
[FERA] &HEIEIC X 5. R QWP T OBEE U = {U, |a € A}y VBRSO EEZ b o7k
RET 5.

I O&UE “HERT L, —UADORIH 1/2 O/PLFRD 20 HTES. ZN6DVEDVDEDITDOVTH
O % T 5L —ADRESD 1/4 O/IIED, 24 x 20 = 224 flT& 5. DUFFMEC, Ik %E %
DA% 2HEFTHIETHEATZ 7 A% T 5 &, 0 n BB CTESLOREIH 1/20 /NIy 2nd
ATE%. ZN6ZTRTD n bk>TROLESEZ T LT5. T IZUEGBHROWIETIC X > T Re-KT
H5H. ZITOET IKETZNIHED) L, ARMED U, (a € A) TERETELRVLSDEIFZERINL, %
DERET L. TV 13T OWIKRTH 3.

REICED, T DBEREXDEE T 13T ITET . WEAVHEK T BT OB n 0BFEL LTS
ELJRT OB n+1 0FEF 2 HIcpBEIIND. bLLINS n+1 ZOMIAEBENRS TV ITAS %
WELES, ZNENBHERMED U, Ick>TEHbLNS Z L2k 208, HIRMED/N RO 2 2 % 4R
DU, TE-TLEZIE, 2o/ HROMTH 2 J BERED U, I2Xk->TEbLRSZ &k, JBT
WKWET 2 EwIMEBELEDORE, Lo, J 20T 28 n+ 1 DBEEDI AR EDBVOEDIE
ARMED U, TEHHIZLETET, T IETHILICHS. 2HLTT D (ntl)-LRLDHETERHI L
Bbhpd. 2Fh, T 13 Ng-AThH 3.

-t OERMEIC XY, T ZERZ#HE G, 2%

I=JyDJ1iDDJy D (n<w)

ELE). &K J, BB n OBEFEZELTH Rz BEbER . J, Doz, ZENE n<n/ <w DL
&, BB ||, — 2| 13 J, ORABROES /2" 2BAR0HS, 85 {z, } Ea—>—FIThHb, I D
c* WINERT S, U DRI T 2HET 20056, ENDD U, I x* BB/THZ BRI, ZDLE U,
Fxt DHLPR e >0 DEFEEEL. 22 TRz, B I (/2 X0 d)ELS LD, £/XE J, D
NAMMOREI N /2 kDR BB LI, REARF S n 2L J, CU, £H2IETE. ik J, B U
DHBMEAD X v N—IZ k> TEZZVEVIHiFRE DV VIR, <

ST, No-ROMBBDFAEZ TR L 727 — = & OMBRAHE O FEED, Ri-ROAN RO FAEGEII ISR 7%
MPoleDIFEETL 99?7 Ng-RE Ri-KROKE B, WRIEFEICHNT 2 L RIVBH 20 0nhbn)
BB ET. N-KOBHAIC I, HROBE n OBEE 2, O LRME, WET 5 T(r,) 2304818 R-KTH
L)AL EBSEAT O ELTY, Bl w OEREZEROI N, Tlr,) 2HEEET,
DY N -RICZ 2RFED 2 L) DIFTT.

n<w
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TID6, bLb k-RT 5

To <p X1 <7 <7 Tg<T" "

EESIVIL, a <k THELED N, T(re) PRY - RTH2 I EDRIES NS X1, ek

72 L%, ZORT ZRS v DEHZ L ODITTT. ZABEED VWX, bEAALZI VDL HEDIFT
BHY FRA. LLBDs, BEZREKT -2 L LT, RO b)) £7.

T 5.2 A AROWEZ D, Lo THESIIIg 2 v 87 M ESTH 2.

[FEBR] ~ ZW[IEERCE L, (T, <7) % k- REL XS, n-58fiinIEHEHBE 7 4 VY — U 2 T RIZE 3. k£
WOMFE o IS LT T =U{T(z) | # € Levo(T)} BRZL TS, TITua & 23H\05R%A 5K
a DEFDOLEENF T(x)NT(2)| <k THY, £/ [Levo(T)| <k TH2. LEB>T, T(x)eU &% 5
x € Levy(T) 25, & o TEWRTLEOEDHET S, Z0OHEL 2, LT2E {2, |a<k} E T OEI &
DHTH 5. <

LA IS (atomlessly measurable cardinal) (22T b FAMOGRIE TROWEEZFFHTE L34, 2
DEEIFL IV L TFINAALTELT.

WRED5.3 kL N EAWELBIEAEEE L A<k B2t T5. (T,<r) ¥ k-KT, k KIDEK o ITDWVT
D8 |Levy (T )| <A EBOTVLRHDLELETE. CDLE TIIRS vk DHZED.

[FEFA] A 114 12k D, —MEZEL2OTIC T IE) FNMDRAENS k- KRTHEERETES. a <k D
Def(a) = Aol L &I 2 €Levy(T) DNIC T ORIERPIEKITHEET UL, 2006 Rie 5
Ba DBEEVPE->TOLDT, |Levy(T)] > A Lo TUREKKT 5. 22T, 2 O FTRABEROEAIZH
RThDH. COEEL, of(a) = A THEHC L L, Lova(T) DWED A KMTHSZ L16, a Kiliod 5
P8 g(a) ST, T DAY g(a) PAE a ROV SVICRRGFEL RV EWVL) 2 EILh>TW0w5S. C
D g3k DEFHIES F={a<r]|cf(a) =} RICERINIGRITNEELZOT, 74 F7TOM LT
HEICED, HEEHESG SCE LT &l 2L 5. Sl vk OEEHIEETHL206, 7 T 13 8 U
FEOLRALTRGOZOLHIE LA EW) ZEIZRS. EIADF LVOEER N JREGED S, k DIEH]
Pk D, Epdid bV EDD x € Levg(T) 12T, T(z) FIRE k 2 bO8ICk>T 2. <

EIE 5.4 EEiEEER I ROEE 2R 0.

[BEBR] ~ ZHifpfarl AR E L, (T,<r) Z - RKREL LI, T OTXRTOIAEAICH L TEES N
PR T R INERN R ERRE p SFEET S T = {2 e T | p(T(x)) >0} LLXI. =z &
Y BBHRE DR o OBEO L EIE |T(x) NT()] < & £56 w(T(x)NTE)) =0 Thh, £#
T=U{T(z) | z€Leva(T)} THY |Levo(T)| <k TH2. LEb>T, p(T(x)) >0 LABERI, &
LAWVICRTHBH5, % EHHREML 7%, 29 LT, MR T 3, HLALELWELR k- KRE% 5.
CZTA=N ELTHES3I ZHOWNUE, TV BPES v OEZEL I L2005, <

5.B Z L1 DEE.

LEPDONEP=Z0DRRIEATHE E LS, Epd il tb e, ZFHUEDON FBEATHLSE R
6513 TY. MPIELCDbDZHREOLGISHLIChHAITE) E L, 0 EDM Eonl & H LICHR
Db D2z ANLVEVITEREA. INnsldvbw 3 5|ZEH UiRE (Pigeonhall Principle) O—fITY.
ST, ROFNIE I TL £ 9 h

6 ADADI B L ZITIE, BEVWERAD O 3 AN, BELWHINEOD 3 A, o TEENDT
NEL, FFo NED5 A2 L BERAMD 3 AP 3 AL FEEL 2 Wa»H 5.
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LIPS, ROZEDELL FT.
EREDOIEEE L 1T LT, RDOX ) REH N BEET S N AL EOADBEF L, BHVWE
FEND D 0 N>, BHHIXNED £ AD3, 6T EFN 5.
N, 7LEALDEBOOEODDHNCHES>TOET. FLEA DEHICIIENWAVAEDONY) -2 avyBHh
T, SZTRERT I 700N ATE 70X DEMEAHTLIZ LI L ET.

W ODPDFIF EHEEERLET. n ZIFEHE LET. £6 X O n HMOBAREDL O R 2850204 %
(X" EHEET. (X" 20 HARE k= {0,1,...,k—1} ~"OEHR%E [X]" O k-F8 (k-coloring) & W\ ¥
TP (X" =k %5 B-REICHLT, FUA" 35 59 E1 2R FOEENS L L)% X OEnHES A
DItz F BT 2 HEES (homogeneous set) H 5V IZEBREEL VWV ET. TTRS, 74584 OEH
ol E LTHRIZETIAL 2EiE, N HM EoBEREE2FFOEAE X K20 T [X]2 @ 2-FaicBT 2 ¢k
DYFZ b OROESOHEZ TIRT 55D TL .

JEFRES I L CHRROMEZ B2 5 2 LN TEET. (FREIITBO) HE k, \, p, v 1T 5, £
& (k)Y DERD p-BEPOTHRE N ORBEAZED, L) mEz

k= (A))
LERALET. BIC, & BRI TNERTVIEE, 5 A, 1, v VNSNS VIEE, ZRET & — (V)
PRI L DT OOTTN, T, 1, v ZEDEIILL>Th, k 2 HAREC LD SATIE £ — (V) &

BDEDID, ZLTC, ZIBDELEL, N\ v IERHLT R ZE) ENERVESL I D, L) DD, T 48
A RO —MRIN BTN TT . ROV TETRIICHER L TEBARELDIE, v BHERTHEWVE ) FL LH
TWnEWnH ZETY.

EH 5.5 CARERIER £ 1200 TH, £ — (Rg)50 13RI L 2w 11

[FEBA] [k]%° DEEFIEFDT <* 2EZ 5. a € [k]N0 I20VT

Fla) = 0, Voela¥(a<*b)BHrTsLE
)1, ZIThRVLES

ELT2REBF 2E#L L. X Ck ZEROBMBHIEGLET S, (XN O < JRNEF o 1220 TEY
R F(a)=0 L% 5. a DB DML EAD I L <-mNDLDZ b EL,a\b PSR 2T
c=bU{{} BT b DRNMEDLS b<*c LB be M THEH»S F(e)=1ThH%. LEP>T, F
X BT ElHE £ SR, <

ZOE) BT, UTFTR v 3EREET O AR n L LET. 2975 L, AREAIIOLT, X
DEBDIRL L 5.
EE 5.6 (72EADEH) EREOEEH m & nlZO2WT Ry — (No)P, DIRLT 5.
[FEBA] n IZ2A T 2 HmNik TRt § 5.

n=10¢ZFWEDG| EH LIEIC T E %0,

DERE m-EAE: W - m BMERICEGZ 6N ET S, [w\{0}]" D m-¥f Fy % Fy(a) = F({0}Ua)
WX TEREL L) WEDHRIE Ry — (Ro)?, 12XV, Fy I AT 2 HELBEES Xy C w )\ {0} 28

LR BAUSbh s LB D, COMBILERA (0 ETH 3 MIITHME) CBHICKkELTOET. <94 7 2 (Adiran
R.D. Mathias) O L 72 & & 512 kg, SRR GEENFIE L 2 VI BIRATOZ LEATR E Ro — (Ro)N0 & 1Z
FELEEA.
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FET 5. [Xo]" K82 Fy O3EHDMEE ¢o T 5. 20 = minXo T 5. KIS [Xo \ {zo}]" ® m-¥
t Fy % Fi(a) = F{zo}Ua) ICE>TERL L), MEDOREICE D, Iy KA L THEALRBIRES
X1 C Xo\{zo} BEFET 2. [X4|" KBTS Fy OIEDfti% ¢ £ L, 2y =minX; T2, DUTFHEERIC,
Xiy iy xp IS0 E LT, [ X \ {z}]" O m-B Fyy % Fryi(a) = F({ag} Ua) ICE>TEREL, C
A L THELZIRES X C X, \ {zp} ZIOHL T, Fry OEBOMEZ cppq &L, Xippr DR
YHEZ 2 &T 5.

DXL TlRON 2y DIB, xpy < gy < - < a, En+1HOEFEZ2EZLLET S L,
Thys-os Thy, € Xpgt1 THDZEDPD F({Thg, Thys- -5 Thy ) = Fripr1({Thyy - T }) = Clip41 E%8 5. 72
5, cem ZIRMED k 12OV T g1 =c EHDEIICED, X ={uz) | cpy1 = c} EBTIE, X 1ZIR

GT, F U (X BT @l c R LB EIChD. <

AU R ROESE O C2HlRIZE 2 fiTB~7 LB DT, 2% — (N)3 BT, (2%)F — (R)F, &
JEAZLL £ SHUSBEL T, (LOBDIEIRIC 72 > 7o BB DR DR Z AN L 7.

EE 5.7 2% — (3)F FHALL &R\,

[FERA] [“2]% @ Rp-Fta%, F({z,y}) =min{n <w | z(n) #y(n) } K> TEHEL L. bLb x,y,2€%2
0T, Fifay)) = F({pa)) =n E52% 75 b an =yl =102 20) #3lo) o) #500)
&b, L2L z(n), y(n), 2(n) 13 0 THIFNX 1 2256, xz(n) £ yn), y(n) # z(n) 261F z(n) = 2(n)
DEPNT x| (n+l) =2 | (nt+l), LED>T F({z,2})>n+1 L% 5. <

5.C E2EEE IV MEEE
B S N7 imdRiE, ?“fﬁ%f%f’/\/&%gﬂ%ﬂk LTHOD e, BIRNAEZER L CEls F OREER 2 R
ZCER LTt 22 L L £ 9. 2 2 CHERBIIIO I RT2HS T FI LB LERAD, LA A
¢ (A—B) 25 BZEEBLTLALY, Mx, AL BH»5 ANB ZEELTEALY, L) k) ARwnl
D OHFLBNDS, BURINICGEZ 6 E 7. IBAFHE L OXDOEE L o o PEHITE S, L)l
Z, ROGM %2 BT L DRDUN pq,...,00 BDHBIEEERLET:
B (0<i<n)iE T IKBTEIXTHED, H50IE, F3LD ¢, .. 01 26 amBE D HEGwmERIC
ko THHINI A THSE. 2L T, ZED ¢, 28 o IT—HT 3.

D&M ZATTADWL @o,....on DT X 06D o O &R (deduction) & %\ 1% FEBA (proof) & \»
WET. XOEA T DO o WEETEZILE Shp LHobLET. 2D XH I, HEGmEH] & gL
DEHATREE 5 72 b DI, BSOS R T 2 PR DI L TEZASN TV 56D TY.

VolE 9, A SDORENIEZ IR T 2 B Z b > TEASFHEIEEINTLI5EL, b 5545 D
T2 T 5, BEENBEIC X > TEXSHENED L H ICE®R I SN s 2 L), BT EO BRI
Ml MET 2 LI TEFRA. KICINZ2WEfLEL L.

7o 2 REEET THEG) S eaicid, 6 G, G Lo (BEWIENh %) ZHEE o : G x G — G,
(L MFIEN2) —BEE 1 G — G, 20k (HIGEMIEn ) REDEFE ec G 272y MITL &
(Gro," L) DCLEEATOET. 25, FES X Lwald, £4 X L20 Lo (FESW) & kiEns
BIfR <x 23ty Miiho7 (X, <x) DILEZHZEZTVET.

M2 ZABERY IE0HZ LT TRERPSELONET. ic&)t:%ménkﬁﬁzaﬁi RIS AT LRY) AV E2—F DI
H7uw A0, A 000BCANREEDFBZ BRI L Tu A ICkEF-sTwET. 272, BXZiEEIZIVIBREZ - T
FIRICRESGRINICIR D 2 ERTRE TR T IER 5§, 202 L2 MRIC LR, B IhENRE bkt EF v DIEAEHES
EHRETLIEDLELTETH S, LI LTDIETT.
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D&, BEHE L L, SAOHIMZCO 2 HEE L, ZOHESG LTERINHEEPHERLOR Y F 2
HRL £7.

THE) & TBRy &2 TGS Lo 7, BEENREDRED 7 7 A 2R LTHEA S L T, £E
LBEEZ DL DL LML TT A, Mol “Iﬁfﬁﬁvaok~£ﬁ/§i§%0&o&ﬁ%ﬁwkoﬁ?a%éfzhz; JIE{
AL S TRV EODBESNSD, L) L), ZNEFND Y FARAEORE V) TV TL—b
PMLEICEZ oNET. BASER, OLETIOMEDT V7L —r2EDET. 2HLT, L2 #Ho
7 7 A ENEFFRED 7 7 2%, WP HED 7 5 2D ) DREL T 2 RiHCRf > Tw s (T 7L — 38R %2%) 2
& *oto“CD%IJéwhiﬁ“

Bl EoTT V7L = FBREINNL, ZOT v 7L — MIAKT 28FIREIC X > T, ZDOFEED
R2ERDT T2 EDHREICAD £7. HOLETE AR, HEENEAZRDDE LTEASN D, WL
ZEIPoTRONE D, BATTIZEND, ZN6Z2RDLDODPHMOSEOBREED S Z LI >T
WETT. O BRPMEDSNDS I LIk oT, b ZE, N VavyIz(zz = zy) BT RTORETHILT 5723,
922 XATFIOBE GL(2,R) Tid R Vavy(ay = yo ) FROLL R, Lo BAI, ZNENOBENIREEIC
BOT, EOXPWALL, EDOXDEIN L 0D HEEL 7.

DEI, ZORANIREED 7 7 A 2RO 2 HE %, HECBRO AL TR ESFMEADETRELET. C
A SEORE E VI & D, ZOZETHEBINAEXDESGEB/ET LI L, Thbt TR, OFE
DMELEBDET. 722 HDOI 7AL7—UVHD 7 ZRAFEL TV 7L — (K, #, $if6) b -
TWETY, 7—=XUHD Y 7 ADIE) BRI b LEENLG I LICk o TN ET. 2ok )i, K
SGRIN R BLED S IR SHEOXDEROEARIC T Eh o HwmOHROES T 1%, BWiRIHiH D S
1, SR ERDZBFNEED 7 FAZET27-0DOREERA VP w) 2 LR 9. (RTT2, #if
D7 IAEERBED 7 7 ZADKRIE, 7 7L —FDEWVIZE 2D THREBEMAREAEROECIZLI DT
bHYERA. INSOHETEARMD Y 7 AZRHoOT T2 ti3TcERwoTY. BAFiHEIbALCL
LR L 2 WEHFIREED TR TEZRHETEZ2 LT TIERVLDOTY. 2O L, INhs@Hidsay
N7 MMEEREBEL TWET)

WS L D o DEFAIEE A KBV TRZLTwEIE%2 AR EHEFZT. S IKBTEIRT
DXL PIEPVT AEp ERZEZRXIFAEY EHE AT S O EFI (model) TH 2, Lvng g *13
bBLAA, TOXHITVH EZIWIE, BENHEE Ao TUBATE L 28X ) ITHNT20EBA LT
EINTWE I EBKEHREZ>THET.

ST, imHEOHEERRLANE, RO T LM (soundness) ZH DL ) ITGEIFNTWVE T,

SRR OEE2ME COEA T 205 o PWEHTEZLE o I Y DTRTOETIMICEWTLLT 5. <

U7 L 2E, BEORMD SIS EH ININEE TR TORICETLZL TW S, v kI k
FIRT, D 2O LD LX) TT, WML SN BRI B 2l o EBEYch s 2 LoD L
DDORPLAEML E 22 D £ 7.

et TIEL LIRS EE- 2 fEmE Er vy ) ZEZEKRLTWE EEZNET. LaL,
HEFERI DM 2 TH - T, HilED TREE->TWw 3 2 61E, ME-> w3 Z ikl o nnEzTA.
7o & 20, BRI FIE L T b IR HEER 2 b DICR 2D TT

ROEH X 20 HE2L ¢ LZDHENL —p OMAHPEIARETH S L E, 2 X FFEI S (inconsistent)

13 BEEFREIC B W CIRBENHROE TV LR ZDTT. WolF ), IR 0PI CIRE FVIZBIE 2T L 7 PRI
EYTY.
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EVWLET. ZHE, D5 oA (np) EVIITBORDPELTEZ I L LV THORILZEIZAD 7. whk
DEEEHIREED D DL @ EZDEEX —p DMifi2 AT I LIFHY ZFRA. TI2S6, LY X VPG
LT s, Y DETIVIEFEL FEA. PIE LG EEERINICEERODICAR 2D T, 22T
THL, FELEXOESH» S BREROXZEHETEL0T, WAWERL L TOHHVWIOTIEH D FHA.

HE oI, HERHAIPHEETH S 2 LIFLE FELELR I LETY. T2, HINTE 223 d < g
DPIZE, ZNETRRERIBZLP TV IEbHESNTILS, R THLETTRHTLLTITH
DERA. HERBANE, ELOWXZTRTERTEZ2 R EICHMNILLDTHE I EDWEELVDOTT. ¥ OF
RTCDETFNTHIZLTWER o 238 oEETEZ LY, Tleloii, 2L TELWOTT.

7L =Rl Mk o TEAME S NOERNOBIHGHE R A ORR I XTSI IO L2 HBL TR,
O ERNVFELIZDH, 7 —T NV (Kurt Godel) D FELHEFEE (Completeness Theorem) T .

SEMEE L OXOES X 256 o DEANICERTRETH 5 7D DBETFEMEE, X DTXRTDE T AD
P DETNICHR>TVEILETHS. <

5‘1’4‘@%%[@ IS E I EBANTAEGRRA ORI ) LA, ZDHDME LD TEHS, @axthoi
DNz ENUR, Lo B L POFEHINLVRED, np 2HKT L DETN ADPFIET S, L)l
EBDET. VE o A Y BLEMI AL LI O, XOEEE LT XU {0} FBLTHALE L)
ZEIEDED FEADS, FEMERHIT TPEL TR XOESIZETILE LD, L) TR & FEfEIC
D&Y, 22T, BEWEHMZIANT 272010, XOES L PFEL TRV EVRIREDS LT, X DE
TNEWESTLHE2EALI LILn) 7.

ETNVHGROREBEEZ 2 TEME L CHEE LR A 32— 1L 4 (Albert Thoralf Skolem) » A>T MEEE
(Compactness Theorem) 13, L TR —F OS5 MER (ORH) EXERD & I Ik PR TR
3.

AV MEER L XS ¥ OEEOARAIEADPET N EZLDLE, D 2FLETLELD. <

XDOES L BFEZEE RV E V) BEWEHOHHEY, 2> 87 FMEEHTIR ¥ OfEEOHREIES
BETNZHL DL VIREICEZSHMAOSNTRET. HLL T 2AFETIUL L OLASIrOHRETEAD
5 DX EOWFEPHIEL, GRIEOEBMEIC L D) ZOFRMIEEGITEETABFEL R IR D 7.
TTH 5, Y DIEEOERIBIESGBET L EZ LD E VI TR, ¥ BFFHL TR e ») EEEE KL T,
B Eigd 2oTwEd. TTh 6, BatEEliyiEtHcEiuda v 7 MEEHIZAEmICE s E T
Eldvz, SBetERE a v Ry MEER L ORAERD X9 BELNEEZ FH3H 012, miE 2 FKICHEEH L TL
FHTLENTEET. 2T TlE~Y ¥ (Leon Henkin) 12 X 2FFHZ AN L £ 7.

DIFTIt, XO&EH D Zﬁ%@t“(bﬁ;bkk ZI2 Y 13X BAM (consistent) TH 2 &\, X OFEREOHG R
TFEREDET N 2O L ZIC Y X BRFTRM (finitely satisfiable) TH 2 L WIHI T EITLET. DL
DD OHHEI, ?é‘“[ikﬁlﬂ%?ﬁ/@lék CHSEOREIEE 2 R T2 b0 TY.

58 0% LOXETS. L OXDES L PEANTHL4561F, SU{p} 2 TU{~¢} DPAhLED
—77 (H B\ FEANTH 5.

[BEFA] v Ld S U{p} FETEELES S F —p THS. L TU{~p} BFETLLELLD
Yo ThH2. 206 XU{p} & SU{~p} DMABFIETLELES XE (mp)A(mp) 2D, 2 H
FORFHEL TS, <

59 0% LOXETS. L OXDES L PERARNTH 24561, SU{p} 2 TU{—p} DB %L
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EH—T (H DI FERARNTS 5.
[FEBA] S U {p} DEHBRARNTE2o7EL L. T5L, X ObH2HRBAES Sy 120 T, SyU{pt ©
ETADBEL R EV) 2 LIk, X OMOHRIDES S BEA SN T % L, X WERFRE L
IREICED SUS) IKIEET N ADPEET . LIAH SyU{p} DETIVIEHFELZLDT AIIKEWVT
i —p DRAZL TS, DFD A SUS U {—p} DETLTHS. 22TS I Y DIEROFRITIES
Thkors, SU{-p) DEEOARETECHET L EZ LD LICARD. XoT, LU {~¢} EERALNT
bH5. 4
St L OGP0 ) 6, HHZERZ 7§, L2b—FIMIOG A ERILT 3 THL L) b D2 FE
XEWRZEICLET. WESHE L OFEX Jvp(v) —2—2ITWIG LT, H L WEEGELSE ¢, & L ~NFIML
Sz st (expand) L, 29 LTRONLHLVEERZ L LdbobliiLEL i), L OXDOEAR Y
12, L DFEX Fup(v) DTRTUTH>T, L DX

0, = ((3ve(v) — vlc,))

ZRTMATRONEZXDEAZ Y EFHC I LITLET. BRI, 20D 0, 1&, & p(v) 2 A7 §H5E
v BBBELLD, ¢y BESICZIVI LODOEDTHS, EERLTOET. S0k AEK ¢, B
X Fup(v) 12T 2 AD—L LEH (Skolem constant) EFFENFTOT, RIF, L & X DIl E% L &
Y ORA—=LAEBICEBILAREMRZ LICLET. ZOBRMER, GETIWEEDOH Z2HDITHLTOT 2
NILHTZHTS > TFNT 22T DD TH Y, EEIMDPDFAET 5 EPIAHEL R\ & v ) BRZH72 I
2R T, b EOMiEZFHENIELT25DTIEH D FHA.

8 5.10 L OXDEL L BBANTH 245613, Aa—LVAEBICL 2K Y bBENTH 5.

FEEA] bLH Y BFET2LLES, ARED L DL O,,,....0,, & L DbIHBHIES S ITHT
MAFLODFETS. LI n #ZDEI BT LD D I 2RADHE LT E, SU{O,,....,0,, , )
BIEATIT, THIC O,, #HUMALERAFETS, £0) S LIchoT0D, JHUEE ) bABET,
SU{Ou,....0,,_, } 25 O, DHEEXHPEHTEZ LV JLIZEPAELRV. DFD

SuU { ©u,...,0,, } = (Elvncpn(vn)) A =pn(cy,)

DAL L T 5. & AWERGET ¢y, BEAD SU{Oy,,...,04, , } KO Ju,p,(v,) 125 HBL
LBWHI LWELTH D5, 2D cp, DO DI, FAL IS Fuapy,(vy) ISHHBL & L OZHGL
Tt AL —p,(v*) BEHTESI1ET T,

SU { Opys--,00, } = (Elvngon(vn)) A —p (V")

LB, LAY, THEX Toapn(vn) 206, ZRETELELHBL TOLWERGES v* % v, ICRAL
7 oon(v*) ZEIMT 22 LI, B FRE OHERHIE LTRDSNTLLRETRDT, ZOLE

S U { ®Lp17 c -39907171 } F @n(v*) A j9071(1]*)
ThbL, SU{O,,,...,0,,_, } PFETZILICHD. 2 n DRMEDIREL HLA . <

fliRE 5.11 L OXOEA L BWHRARNTH 2 461F, Aa—L AEHICL KR Y bHRARNTS 2.
[REEA] HIRMHD L' DX Oy,,....0,, 2 ¥ DHIHMRBIES S IKHTMATbDONBETVE S T X
V. REICED S BEFAZLODTRIZZENE A EL XS, n MDHFEL Juipi(v;) (1 <i<n) D)
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B, AILBWTULZLT LAWY HDITOWTE, WIET 5 0, 25 A KBV THENIZELZT 5. »wolE),
Fuipi(v;) DDA RCBOTRZLTWE%6, BALD»DHEK a, € A2 AE gi(a;) ERBEHICENDIE
THRDOT, ZD a; 2 cpy D AILBIBHMETIUL, Oy, YA ICBWTURLT S EITRS. Ld>T
SU{By,,...,0,,} BIDX)IHREZIRL A ZETVIZHD. <

S LAEAI-VLEBICK o TIER LS L 1%, L ICEEnARWERGRES 2 SAGATED, L
3o T, ZNSBMMAINIH L Bl AP (WRN) 272 SABGATLLZLICRDET. TI®5,
L2, LIEEENTOURELSLH L OEEXDIEEN TV ST T, XiiFZnslicinwlTRra—L
LEBICEZWRZE IR, 29 T2 L EFLEBE TP T, FIEXOIA S, O EDRD DK
INTVEET:

Lclct' cooocLMc...
YcYcy'coo.cx®™co... .

zoT Lt ¢yt g zpucdero £ L 2 R a— L AERICEBIREELET. 2LT, 2
nNo2EoNEEEEZFT !

=™, o= 2.

n<w nw

COEELFE YN, ROBEWRT FEICNT % ILFEMYE (witness property) Zb D2 & IZ% D 3. XD
HHEICB VT (cp)? LRERGES ¢, DETNV AKBTBBREZHEOLTOET.
fiRE 5.12 L* OHE Jup(v) 3 5 oINS %61, L DERGT ¢, 122WVT p(c,) 28 X%
SEMENG. 7o, HEXL Jop(v) 23 XF DTRTOETIVICEVLTRZET 2% 61F, X DTRTOETIL
ARBOT, AEo((cp)?) £435. <

S L EXDES L PO IDEIITAEE DD L L Y BT I LR, Higk AF LTS
(Henkinize) £ VW EF. 2T, X* ZDObDENH THL, L* DXDELT XF 2H8Lb DI, TXTEE
PHE SO EICHERLTLEI W,

NYF AP To TRELEETH 2 2 L 2n T ROMEI, #iE 5.10 L8 5.11 o ESL ICE» N
S
fES.13 STHELOXDELS T &, ZO~v XML L L X  %#E 2 5. bLL X PEANLES U L
HWTHs. bLH X 2ERARNLS X bERALNTDHS. «

5.8 EME 5.9 IV AN Y OMEEHAGDOED L, A X LE N UF &, I SITROERT “BKR
K BHOEL S IR TEET: LS THY, L DEDL o IOV TH peX & (np)eX D) b—
Jits, 2 LT HETD, BT 2. 2LC, 8 PEANLZS ¥ bBANTH), U WERARNLS ¥ bF
RARHTH 5.

22T, UTTREM»S i L EXOHEE Y DGEEEZ b H, ¥ 3BENH 5 WITERARNT, L
bZDEIBLODIBLTHMATH S EIRELT, Y DETNLOFEEZRL T, ROMAEIZERANED? S Dl
WTd:
f#ifE 5.14 SE L EXOEAE Y BVEMMEEZ L L, X BEAND 2 VIEERFLENT, L2BZDEHIRbD
DILTHHRTHD ERETS. ZDEE

(i) @0y - sPn—-1 € X T, ©n DS 0ose v son_1 PHEMTELLEZIE, 0, €X THS.
(ii) (pAP)ETIE peX & eX DMV ZT 5T L L FHIAE.
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(ili) (pVY)eX ld pel L el DT LB EL—TDRLT 5 2 L LIFAfAE.
(iv) (mp) €L 1F o ¢ ¥ & [FfH.
(v) Bup(v)) € 13 (p(cp)) € T LIFMH. <

WE (HopLdrIoufdng) i L OEKGIS2FOES C LI ~ %
c~d iff (c:d) ey
WEoTERLAZELET. iS40 (1) IT&D, X PMBRESNZE L TOMRAERTRNZ L L TH,
COBR ~ 13 C LoRfERIRICAD £ 9. FAEEOEAC/ ~ % M &L, EHGS c D ~-Ffif%z ¢ £F
EFEL &Y.

S L o r HBEMRES Rvy,...,v) 252 F7. WE EHILT c1,...,0, di,...,dp ITDWVT,
(Clzdl),...,(CT:dr) "5 R(Cl,...,Cr) d R(dl,...,dr) #ﬁﬂj"(%‘f%ltbi%% 5\)75)'(3‘ %:T,a’z

RM:{<51,...,6,>6MT

(R(ct,....c)) € Z}

k> TRZMBINT 2 LICLET.

Sk L D s BBEIEGS f(vr,...,0s) KOWTEZET. EROEBGET c1,...,c5 IZDWT, FEIEX
F(v = fler,...,cs)) 1E (BADKRE S BIE L #TI0) HIHFRETT. 21w ZFEEIc X D ERELS oo
BH>T (co = fler,...,c5)) PWEHTHE, © OWARMEDLS (o = fler,...,c5)) €8 &RV FT. F7
(1 =dr),..,(cs =ds) & (co= fler,...c5)) & (do = fld,...,ds)) 25 co = do DEHTEEARDT, ¢
D ~-FEHEI ¢, .. co DREEDOARICE>TIREB I EICRY, STITHB M M > M DBZEEVET.
COBBIC ko CBIEGE S f ZMIRT AT L ET. LT s =0 DL EICIE, ZHUT K> TEEG S DR
ROSEE D £7.

Db, @HGEE T OFREEOES M 2SO E LTS5l L 2T 2HE M MEEDFELL. 20
i M DXOES X DETNER D Z Lk, ROWRICBT 2 inkic X b

ME(@,....6) iff (p(c,...,c0)) €X

L5 T EERBGET IO SN E T, Z ORI X ZHEEE, 72 ACHIE 5.14 2EDIBR LB LT <
T, ADOHEELHH FEA.

ZITlE ¢ 28 Fop(v) THEZHLEDHZHRRE I EICLET. £9 M E Jop(v,r,...,6,) THoRR
BIEMDHEEFECITOOT MEY(E e, ..., cp) BDEALLET. ¢ ORETT (L DEBGES) oo E D &,
JHIE DIRED S Y(co,c1,--.50p) €D ERS>TOVET. 2L T Y(cg,c1,---5¢n) 6 (v, er,...,¢0)
ZEET 22 L@l S-EA offfimBil e Lo TwEd. Lad->T, il 514 @ (i) 1T X
D, (Fuyp(v,er,...,c0)) €8 ERDET. W (Fogp(v,cr,...,¢)) € X ZIET 3 &, & DOILAFE, T4
bHAIE 514 D (v) 12k D, b 2EKGES co 182V T (e, c1,.--,60) € ERD IFINEDIEIC XD
M E (@, c1,...,¢,) LTD>T, M E Jup(v,é1,...,6,) £ ET.

ZDEHIITLT, av 3y MEEBESEAMEEHIFIZ LA EFA—DiEm TIEHTE £ 7.
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