A SHORT HISTORY OF LONG C™S
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1. I ®HI

WEAEIZ R D EZ2RATIEFRICOWT 2 WS Z & T, MiER 7 Cousin [
By O E CIF R OIEREEICOWTER U, MO —im LD T
WHEZEZ R T2 akEn Y —HOEZELIINLORR o2 W
SEE% L7zt ZAUIITIZE 1936 D5 1953 FEEF T R - 7275,
Eilenberg & Steenrod IZ & » TH X T XN/ K7TEY (1945) DA ¢
7% 5 72 Mayer-Vietoris 5l b, 1930 FE Z A IR IN TV Z L Z2HiE
LTBEW,

S ENZFEER Cousin [HRE & BAE 2 TR DFEH | 1 OWTR[DE Y
RESEIIBR VWO L 24, ROEDEM?E LW T2k &
WO My ZOHIZ, ZOIBITIEB 2D FE- 2y MERIPH LW TR
WC™(7ebh)) WDV TORERB WL DO o7, 22T, RN C”
Dl &2 DREFIEIZ DOV TITEZFFEL K DD o TUIWRWH, T D3
ZRATH 2 Z & DFFIHZ LAY, MOFEESRbD B Stein 28460 5
DIERIEGRN AT HRE b E—RHIZOWT, RITDFERICI NN
DT 2 ZEDA[RETHA I e E X, REME—FHHYE LTIXZ
TR FICEBOILERE TP EICEEZ R 2 55, MO
WERDEFRIBD Stein EDIEITE —7 vy bDEYARTEICHE L D
DTH30% ZOFNEI L TR TAIZW,

2. ELWC OEFREL FDJEU
FITEREH.

EE 1. C* & MUEHIFEE A F 2 FI0C & 2 B A aa B3> % R0l
REREERE (—OD)RWVWC 2 E 5,

— R DERZHERAEITT L THEBRIZ, BIZITRVERGR EERS
N5,

XDPEWMTHY Mg MBROEHLPIZX ¢ X TH S,

R M 2 IRIC & o TEAUERIFMER2HRORE) & Ly TK
T X € Ly DEE M EFBILERZHRED SRS ED X 5 7238

lef. [Oh-1].
20, CQCCcU =0 Th2LE, {Q}EQDEMIITHS L

(]

Do
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(D—2) BT [M]; (j=1,2,...) TRL, BEHElm; . [M]; =X
YEL, T

(1) KeX=3jst. K C[M];

THBHILFay 7 MEGOERDP OEZ IS,

OM):={M LOIEAIEIE } LB, O(M)#CTH OX)=Ct
72D 955 ZklE. 2016 4EIZ Boc Thaler & Forstneric DX [BT-F] T
HIDTRENZ?, TTETRS TRWC" DT E 255 7225, LITT
FEDOERZGLPLPHLVEZM - R, TROCEWMTH S &
W RN AT,

3. NFRPMESHE & DRgE

B Riemann {23 Stein TH 2 Z ¥ ¥ Liouville DEM % & HH I,
Lc={C}THEILEHLLTDHZ, n>20 FRNC" 2 CITWV
DA 2 DNIER IR DONE % 5 LE SRR DG & 1%
ORIETH 5% C" NIZIE Fatou-Bieberbach il (=FBD) £\ 5, C»
¥ IR 35 S R 2 R O TIAIFIE T 5. FBD QRIS Hhk 4 72K
WC AT %, Wold 1Z [W-2] TFBD OHFIZZIHR TRV D DHTFE
ET 22 %RL, ZOEHAWT [W-2] TIEERIHTRWEW C ffl %
R L7z, FBD X C" @ HARM D KIEERRIC X 2 BER1 R OS]
WS 7 O BAEIKE [FIHHELSE S (basin of attraction) & UTHN, Z2E
DEBRNFERITBOWTEHELRHENRTDH 5°, £/ FBD IZ/NMNEROD
Nevanlinna BHERIC & W S0, REGRM L OBEMSED 5 (cf. [K])%
HLRACFBD W5 &, e UCTIERRMIRGIZFF L C TR
WC) WS ARE 2RI WERZHA L ERT 2 I D A[RETH
%, LD LI ZTIIEB SRR L CHEERD D EEEZ RO D7
JEEZ5T,

EW C" IFAEE A (union problem=UP) IZB#E L TH BN 5, UP
Yid. Q OERF {Q}I2BNTE Q, 23 Stein R HIFQ B Z S5m0
5 % DT, Behnke & Thullen D [B-T] 12 & D 193342 Q; € C" D
EICHEE Sh, QRRIRIEOEBICR 5T [B-T] T, —fD Q12
*f U Cid Behnke-Stein[B-S] THEMI R X 17z,

3L A{C}THBZLIF [W-3]IT& 3.

4 Z U DWW T Bedford A3 2000 4E12$2H L 7= fi7EDS Bera ¥ Verma 12 & - THol
figtk X 7z (cf. [J-V], [B-V]).

Scf. [U-T-M].

O EATARIC LU, BV C" 25 Stein ZRA ¥ 5 2203 [K] THID THIBEIC X
niz.

TTHEWBY) Wb DiEn > 2 THHHZ5ITRVA, (Alexandroff B
(=long line))* ICHZWEE AN T HEWC?) HMENEE S 2ZIEEAT, B
FECET 2 2 ehd Livkw.
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Fornaess (& [F-1] T, UP OERZERIEAND—RICIT D 7= 5 I % X
DIETHEERNIRIRL 72,

FE1.n>3 = IX € Ly s.t. X & Ocur.

727 UBY = {2z € C% 2| < 1}, Ocvx ={ IFRIMZREAR S} ¥ B <,
DF D n >3 RHIEEVB X Stein TH 2 LIXE SRV, [Wm] &3
¥ 272 2 OB ORRIE [W-2,3] Z B 0RO REICRENREZE L 5
A 720

[F-1 ~ 4] TIX UP X Levi O —fi{b e LTHED T 5N 20
ROMHERIGEN Q2 C' RO, 2B DL ETH S, [F-4] T [F-1]
EDFHLIXPRENT VWS,

EE 2. n>20r % C"OZHKXACHMDINF, (n=1,2,...) T
Q= {z € Climy 00 Fu(2) = 0} DXRDWHE i) ~ iii) 5D b DVFF
£ %,

i) Q€ Lpn.

i) Q O/ E = 0.

iii) IEEBZ BHFARBEL ) : C* — [0,00) BFFEL T Q = {¢ < 0}.

FoTeiTn>20D8 & L. \ {B",C"} £)TH 2, EH2I1TH
17 5E\WV B % Fornaess & W C ) & FEAT,

Z DI TIEEW C? 25 Stein 22 ¥ 9 X A ARKMRRTH o 7255, 2005
FE1C Wold[W-1] 13K &R L Tz,

EHE 3. X =lim; , [C"]; D& =, ([C"];,[C";11) 23T XT Runge *t
ThIUI X 2C"ThH 3,

[W-3] DBIDREBIC BV TIE C? 225 C2 ADHEERIB§A 2 > %
7 MEA D Runge 2RO L IFR SN Z e 3RS > FEA, fEDJT
PHIDEIBRVCIZEREDCr LR LTHRLNS Z A TH
X7z (L. Meersseman), Forstneric [Fn-2] I3 ZUTE R 2T TR Z R~
L7z,

FIE 4. n> 182, Stein BRI S PN E & AT EAE O AT EAEE 734
B A S\UA, NORITEBED R SR 5288 B 5Alkt &, HES
BRIA X LR R 2R WIERIES 70 X — S TRD (1) ~ (i44) &
725D DDBFET %,

(i) 77 4= X, =1 (s) BFRTEVWC"TH 3,

(i) se A= X, =C",

(i1i) s € B7& 5 X & Stein TIERW,

SERZ IR M DIERN: <= Yy € MY,
s.t. f(10(N)) € C.
IERIB R D BERARUC X B T LLATRE:

= {y e MY;y(N) ¢ M}3f € 6(M)
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[BT-F] Tl [W-3] & [k DR XN 72K TR RE T
%

EE 5. n>2=3X € Lcn s.t. PSH(X)Y =[-00,00) (o THiC
OX)=C).

UK BT, n > 175 Lo DIERREREE 2O L
. BV C o HCORRICE T 2555 DY Chern-Moser A2 & ¥ B E# X
BTHRRTHZ0, ZZTRINAEEAD L,

4. P OJFHE & M2k

S TRDFIIZOWTED, ZDFHIE Serre 25 D 3§ [O] D
TAT 47 —ETELDLDDTH 5, [0O] DFEFRIZC N IERIFH
W DIZOWTO DT, iIciZ HY(D, 0*) — H*(D,Z)" £\W5 Z
72H, Grauert & Remmert D% [G-H] TIERD X 51T EITENR
LT3,

T X 2RI ERMENZERE L, 5 ¢ > LIS LTHY(X, 0) =
HY(X,0)=0T®% (fl 21 X 1% Stein ZE[H) £ 5%, TDEL ZAH
HEEE 0 — ¢ EFE HI(X, 0%) = HI(X,€*) b8 3 5%

ZHUIRD XD IZRRHVFEWRE TR SN 2 EHE LMD JFHH D
JROINZTETH 5,

FEIDRE #7075 Stein Z2f X ET, arEny—TERLL 5 2@
Mz aE OB, MG 2 MHIZEOERBDAIC K 5, T4
D% [HIE D AT Y 75 AT & E ey 22 nT R R RET & % .

MOBLRERIIZOFEMZPEITHE LTV,

FDEIE ([0], 1939). ##72 Stein 22 X D Cousin 11 5345 {U;, h;}
DIERIEZ #0070 DB+ D RMER 2 RO L TH 2,

[G-R] DR N7 T T TIMDFEHEZ 3 % 2 1A RIEZ < [G-
R THZHIIDOWTIX [Ft] L 2OXMEZ AL BNTH B, £ 25
D3 D JiF % TER BAR O UE B RREHICH TIED k5 T 5 &,
BIROITERIC Lo THD IO ZE L ZS TRV ENRD S, FWik
. C2 5 D =B NOFRMEEMIFET 54, EHIREII R, Lk

WpSH(X) T X LOoZELFANMEBROEEEZET.

Uor CRBEMICAE R IEHIBEBOFEOEE KT,

R TFo HER 6) 26 MHOEM) £TI1E [G-R, p.145] 12k %
L3 X FIRINIC AT R R B E R DI D JE
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3o TIERIBRICBI L TlE. MDA AL S 5 7= D123 TE kD%
REICZDDIRED R FUIZR S0, WDhIXED Twe by LT
Gromov[Gm-1,2] MEA L 7= D03 ZHAEDEHNTH o 72, 2 DHF
JGHEIE LT, Eliashberg & Gromov [E-G] 8 & Of Schiirmann [S] 12 &
% Forster PREDRIM23D %, Forstneric[Fn-1|1ZZh x5 F X, X
D SRR e CRZAREZ EA L=,

EF 2. (CAP X CIP)
CAPY <= YmeN, VKeK c C" & Vf: K — X,

convex holom

3f,:C" = X (n=1,2,...) st fulxk — [ (un—00).

holom uni formly

CIPY .« VYm € N,Vcontractible T =T c Cm Nf:T e
analytic olom
X, 3f:T = X st flr=f.

EHE 6. CAP < CIP (VX).
S XEBED = FH LWV,
EHE 3. CAPS7-3 CIP A3 X 2MZHAELE S,

Stein Z 1R S D2 & FAZAREA X N\ OEH AR IXIERI SR & Hi5E Y
WA T, ZUIEA BTG X TRIEETH %, HIZIE f 23D
L EFRE D ZRR ETRRCERITH UL, Z 2 TOMHEIZE» X TITE
rlEETH 3 L. 52 bhzar 37 P RIERINES%EE BT f 2IE
HIthuR, 2 Z COEEZEEETIELLOOZKT 5 Z e NAJEET
b5, £z

08, X):={f;f ol X}
BXU
€(5.X): {f:f = X)

DD BRZ AGHITTRE bV —[REBICR S,

AR P REBEZHRAROREREEAZTIE W EBH 6T
W3 (cf. [L-2])o

KZC'HNOoay 7 FeZHAMEGE T2 %, HTH Kb X
C"\KIZZENS FBD O H 2O EAIBEZHK T2 Z2ick b, C"\K
ﬁilﬁl"c\\%é Z t %’j—_\‘ L/?:_.'_o

g RTD n KIT Stein ZREED CN TTOBE S 2k L L CTIERNCEDIA
D25X5BBND Nn)lEn+ [2] +1TH5. 2721 n=1DRHIERMR

15CAP=convex approximation property.

I6CTIP 133058 D 72 & contractible interpolation property 7223, FEEIZIZMES
PR - T3 1743 (Larusson) 72728 convex interpolation property & FEI41%.

TCAP ¥ CIP oftuc TRIME) ¥ MHIN 2 ENICFER SR S FET 5 (of.
[Fn-3]).

I8 = IRTOREIE—FHE S LOFAMEFET 5.
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5 1A, Gromov [ ZERMAT O E TR I Nz M EEE%Z “h-
principle” EFEATZ, ZDF 2T, wobli/NHEERIC BV T S BIREE
WIERDEONTWE X5 THBY,

5. B C" DR & AR

BWC" PRZHEARTH S Z 2iE. C"HBCAP Zi/z3 2 WH L
REFEL, M HCAP Zi78 (1) & D limj o [M]; ZSTHB Z
EDBHES,

Fu C" 123 2 REERAREIE, [Fn-3, pp. 201-202] I XAUXRDiHE
hTH 3%,

(a) 3X € Lo sit. O(X) £C & X & Ocvx ?
(b) Speca(X)? =7

(c) 3X € Len \ {C"} st. X € Gevx ?

(d) 3X € Lon st H(X) =C 722

(€) X € Lon \ {C"} = Pic(X) £ {0}7

() IX 5D st. VX, € Lo & X, ZE X if s £ 87

6. £\ STEIN Z AR D WG

Stein ZRAKDIERIN Q; C Qp C ... DMEIR UQ; 1X. (Qy, Q1) B3
IR T Runge X172 51X Stein TH 353, HKRF|H Runge MH> 572 6 72
WX MR Y LT, EHIET 22REDET I E03H 5, O,
B™ (n > 3) D& ZDHID [F-1,4] 720 7DF7EH, [F-2] TIEC?\{(0,0)}

1 > o) N f—
D Qz;k:LZ“. To7a—7 vy F2HWTUPIZ2XITD

K5 223, [F-3] Tld 2 AU BlZ=Maikic & b, 7 2 X9t Hartogs
TR DRI A EEEE Fii e L C. MfR e LT C? Lo EfE™
72570 Riemann fEEL CIEAIM TR WD OBES T W B2,

¢t [Fn-4]

R HICT B 72DDP LEZTH B,

2L AEBR 2 DKL 77 VDS % SpecZ &L .

2 (X):={X LoaHREK )

BzhrAUHZE EATEERIELRY TS X7 (cf. [U, Théoreme 2]).

HZZ (G 0 1 _—Y HOMETEAEEMICHIRL 72 B sh TR
FTEIREITH Y, FHRICHEHBEL 52T
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BV C" RMZAREDFEL K 0 D o0 dh 2HIRICEAIUL, 2D &
572 TR Stein 286 ICEE 2T 2 X RIS/ 2 2 Tldzw
72595, 20— EIFTH TRWC D WVWEE I3—BE e X8 T
W2 &0,

FI 7. (cf. [Oh-2]) 3y € (C\ {0})5, and 3p € PSH({|z| < 1}) s.t.
o1 (—00) = v(N) and IM ¢ Ocvx with
p: M — C?\{0} st

proper

Ocvx Z p~H{z] < 1,e¥) < |w| < e}o — C.

locpcvx
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D RIZERHNT p IR S % sk Qp 13 C B2 IR 725,
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