ooooboooao

784 0 19920 74-81
1T

Non-normal space DIRITiRICAEMRIREHKIIH 50H?

BEN— (BEAERED)
Koichi TSUDA

Bz

EEE_KOFVRE [11] (BRARXZOFILAHERGHEDITHIL TRENELE
TH%) OPRO—EiNSH % (pp.51 - 52)

{Topologie) DEDELATD, NHERHROAEN S, £2HZNC, ATMZIED i
SN TV L AHERIOFIIRE—DDHEF s h TORYL. ZOE5BHELELSIAES>TH
BEZERE, V5P TARRESTHERREZHODTH-LES. U UKL, W
20 oMMt R, FOLORAMNMEITAHALID W URDP- R, HOKE T, R
R E RITERE D I—7 Yy FEROBREH 5 5EGWH, BAOIK BRI HOREHIE
HoRRFEMEETHY, ThIERNE, BIMEHRTR2ERL To< sz
&, g, MORVEELAZRIEVRL.

HMBHDZOXET, <{FhN3 Generalization DAD Generalization &> &I
DVWTEZRTHREY. FOARS ZAHTLEEROXELH S —D2ORBERELS X
TWAEBSOTH S Pk, MEHRZERIC T SEEIISE® D IS & BRI
HHEDTEhDBHYT TERLEL) .

iy, CD(TUT—F42D) &5 BIEMIMHERGRE G TERLSBFRIZE >
TEHhBZZETHSY, MHHERGRICHT 2BEOEKE (HEEFTRRINETD) b
H2>TC, &ML, PVERLCEBBIEDPZVLITHS.

SOEHEIC HE AT TRF (ERZIE Moscow State University M) @ B. A. Pasynkov

GRYR, 7Lt 4, Nvra)) HEFEEOHEHEL T L5EE[10CE T Hh, RKELSH
% Non-normal space DXTTiwE T E2ERLRH> O TH SN, TOHT L LT RIEH
T30 (BEVERHI?) ODEASRDOBESHEDTHANUEVLEES.

{AHZERIRO S ZRIPMENITH 541, RVLERE, F5TRVOESRL
generalization OXHBF XL L, —RUEDPBFRBUINTUID ZEBBNI &K
X9 S RADEKRDIADT.
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AN E ]

LR HTFLEBRONEDPIERADBZUTMA A4V EULT

1 HBiR223 generalization (BIZWE, AADFBVEHLILH 3 EHOIRED DY
£, 30T L 0 BIRMRECEXMR 3V - LBED) TR, ULo»Y Uk
HE (3503 EHkyR2HL) ERU RREESRDAUT, BRhIEVRERky kI &
&%, RS TEEBLTHFHUVEREBEO NS L SRBRHFELHIES

?:L\'Bc..ti)fif&&fbh%i)f KDOXERZDEImEBE, NFELBIEDBHBHDT
H > T (Pl < DXL EDZ DOHORBS & OEHRL2EDO2 D & I hi, EHT 5D
ANFECTHSZEUHATS AP, PIFEED, Thd ORI ETERRALIREW,
I SLEYOPTVERBRENIBRLTEZLVOTHS) ,

2 LOXEITIMEHIBREMEVSIPR OV TUIFEINRETH-T, VI TAXOD
R, —2DREL DL WHABIIHERHERTH > b THSP, Thk HlZsy
RERPINTO2ESBRVEFT > TV EDYTURLERSIOTHS.

BlAE, Ra@m T I EEFEHROATHHZTTLS3ERE L SPOHB R —KL 2 P &
RBESBHERELSEASEY, TOBE THIME GL50OPWELERSEIEDHS
DTH>T, WALAIREBREGOTOENBLY LY v L RF—RL Y P THEOME
M B, TMERRKELRO—ROBFTERITHEE LD, REUBRVWEVSZ
PHECKEZ T35,

FhZMA T, COBEWKHE 1 TR ERPGEECHS T 20RO TD
(Corollary & UTHADOURHEBHTERIDCHRL) BIVWEEBRERIhTWEE
EW¥H 3 (RHE— [3] RUZOEFE [12] 2B ) .

RHKOHFBOIT W& UXHBEREG XY >TRTLHL S OB—FLVDTHIEH, FO
tFE CEEHEETHEDR IASIRVERELEDT) RE>TTY VA Y OEEHIERT
wiBhrh, Zo—EROEERCEPMEE_MONO—lD [3] THBZEVLHIFERDHES
EZRREHEES [4] .

Z T, do&dMEWHREEOMMEZTERE VSFREDPHTD Pasynkov @D invariant
Id®ﬁ0ﬁﬂﬁéﬁ”ﬁ®ax&hoi%#bm%bth.

HERIOIER Y & RouOREH

PHHZEREROPTD, A ""’F‘]O)IEJ‘;EE(«_OL\'CC:IEL\FEE%&V) RIEECE RN E &
2->TVW% (B KH [5] 1) .

B2, T DS IRBEHROBAER X E%X_J:’) (DEa T h W TRl EsEZs
RT®%) . ZOERIATLOEHEFINZTERE Y (ZhdBgERcERs v
B, FEREBERNIaAINY FERTHS) 2P TRAERX x Y 2ESE, dOIER
ERRSBRLBR>TUES ZEBHSN TS,
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BROERTH RS TZLIERZER] (perfectly normal space) TH X % & 472 Sorgenfrey
BHEEEWIHISELEEHZTR X BH->T, HoHSEOM X2 JIEHRRRs W EPHIoh
w3 ([1, p. 45 § Example 2.3.12]) .

KBEROACELBTE, WN—TREBHEERE (din X EFHEXRT) ER7VHLKR
B3k d 25T (small inductive dimension ind X & large inductive dimension
Ind X O_FHH L, T T large DHREZXS) O2OPEELRBERE U THEXHL
TW5.

ZD2DOOXRTPEABOBEZEMIHU TOREVWRZIZTHREICUEYL.  —HICRcBEE
d(X) U TAEN

&) dX x Y) = d(X) + d(¥)
D R FIRT 22 R d BT 3XAOEETEE /S,
Ko [14] o canzd, COFEAE M din OWTD Ind OVTD
MAZURY.  DITRBR T Id B> THERET S EWCT 5.

Ind BE) 2L IRVEHO—DOWRROERMENE (FST(nd) &EE2d %) BERT S :
BEO2O0F%EE Fi, F2 IOFUT Ind (Fr U F2) =max { Ind Fi } BT 5.

—RICCOMEE, ERZTRBAINT P TH > THIRIL UYL (Lokucievskii,

[2, Example 2.2.13]) . ZOKIBREAVBHUABWHGTERVIES, ZORREIIROD

21V THA. .

1 FST(Ind) B—BICv Y 2 & 5270 (Cech & 2% FHERIBZOBIVES S
ThWwESS) 2RI 5. :

2 BBV URBRVLESREREIMAEESTUE ST, ThdvdI 52 &2{KEL T,
ZFOTTEARNE (F&AEFEAR®) 2HET 5.

CEWVEKIED, 12 TCREATVHEDLSTKRLEDTH>T, 1OAATREARIK

 —RRZTEEEEZTD (SOFT) H72< &D hereditarily normality (2% 9, 8D

BAEEGPIERZTZRICRSEVS 2 E) 2EEVRLL TR WY ([2] 2BoZE) .

H-T, 1OVBRYDEATRIOIERMELVDD > EBOIRE (hereditarily normality
ETEoR) BIKEURLS TURGRLB ST, OB EDLD THROERIZUMT 2L
BHOTUES>DTH3S.

ZFRHUT20HE, FIZAE—ROa Ny 22/l (2034 FST(Ind) BT 52
EPHShTWSH hered. normal TRVPIBHIRIIETHhTVS) BUTELLIOEVLSHE
ETH5. P FST(nd) il 92k, ChAebIizEdH 5.

XD Pasynkov DFEBLF XWX 20/ TOERTHS. COFHOITE S UIETZENET
HohTORVAVARTEFHEBLETEFORERBRHSDTUESZENLODBHMBIEPTES
(Engelking [2, p. 203] £8) :

EH O [8] . Let X x Y be normal, piecewise rectangular, each of whose factors
satisfies FST(Ind), then we have the inequality (¥) for d = Ind.
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22T, COEHEBEEERTLEOVTORDTEHELENTHE L

SEFE 1 [8] . Let X x Y be piecewise rectangular, then we have the ineguality
(%) for d = dim.

COFEBUIFEOIERNTEADRZI>XHULTVT, BXNIFHODBZIDEILTESZ
EDBEFUVVOUHETHEUSAIEESES. FhREKEHULTWSOW [14] T,
B roMh TEOED, RO Pasynkov @ invariant Id X TH 5.

EFK. ldX=-1ifandonly if X=¢. ldX =nforn=0,1, 2, - if there
exist k + 1 closed collections (that is, consists of closed subsets) ¢,

-1 =1 =Kk =n, inX such that

a) o0-1 ={0}, X€0k,0i Caiv1, -1 £ 1 £ k- 1;

b) o breaks o:+1 (that is, for every F € ¢i+1 and for any two closed

subsets A and B of F, which are functionally separated in X, there exists an
element C € g contained in F, which is a separation between A and B in F);

c) For any members A and B of ¢ their union A U B is also a member of .

d) Any closed subset of a member of ¢ is also its member.

B o R, BHESRELRTH S, FST(Und) il FIEHERX TEZX &Ko
EUTEIXD&EA i dimensional RAEGEHENSZ EPHkS. D%V, COEHAR
EESHEORF O DLy Yy W RHEZPHMBU TCEXRLOB LOERBROTHS. —F, L
DEZRDc &@mAR i dimensional REFAESEHDEVE, ATERIAESEH)BRTRD
Pasynkov OFBICBWVWT, -2 Mm%, Ik, Id X OFPHLHE TSI ENWT
X3 (Ind ED &Y BERBREFBIZOVTIIROERSEDOZE)

FH 2 [8] . Let X x Y be piecewise rectangular, then we have the ineguality
(x) for d = Id.

D%V, ZORIOYDIGHE U LECERE, FEOMHEERE VWS> REBUVORVWKT,
BZRHIEEE VS YRR TEO T TOHUWER2LGAHT 32 &0, ZOFEE Id

BESCEREH> TR RLEVHIRTH S (THREBLPOEKFIIRODELSBOIY),
Ind 2V THION TVWABERE, Ui ORRBEEEIUSAT, TORKIZOVLTH
BERERERUTCVWAEW S generalization TERVOTHS. BICE 2, + %
DOARUIEMEZRINTVS (WO T I FEmOL>RPWEDBVZIS) Ind OXENIRE
WHELL, BUTEHODBRTETCTHRATCIRVOTH > T, FOAENRMEEL Id oAD
SHRENTETVASEFH2TFRUTVWEDTHS.

HHMERBERURE, ThABEZITVERELVDIFVIREDO T TRIRTESZ EHBL
M, ThERRLB T BRBIETHRXICT 3156, MEMTHALLL, RFEDHTH, 4
JIFNLORERRUT, stARPABEADICEBEBURTVEVLSZEBERAR LTS
3 (BFEHEUANDAED S general non-sense EF 5N B2 &L, TORBDBLDAY 4
NLBHERU T3 TUERVILEES) .
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2l UTHU TETYS Pasynkov DRI FORODLOEE, MODDTH S E
RHIFELVLTVWEEXERWL. T LEOEERD (b) WCH S functionally separated &>
o —iOBED (FHEROBAEUSTH o RV - DOBESS I BT TELOITTHSH)
B OBEAUITERI Uniformlly locally finite (ULF &B&EEd 3) W HHHEE &
VEHCZEHI T AHEXLEUTVEDTHS.

B, BV REZE [14] ROV TOFTERUVTBERY. DFb, [14] ORET
WEPLRIEREZEFTYHOIRDET S TR LZIEDLHY |d DERDLEDE
FBOTET, AP LZIODEVSEBIZHUTEVLRZERDVTOFTIETH S ( [14]
SHEOFEE (2) B8) .

Pasynkov W Z OBEICHU TRO LS RELU TR T (AUny P EBRaRVL) —HD
ZEEICH U CEE 2 2R3 O 1d X OEFRD(C)% ULF union WEZXTD, FOFTFWUL
THEABTHS. FOBEE, XVBERARERIUT, UUF OF TR ET 2 5BERA
BA5] .

UHU UF BPEIBTIRLDS [8] BUEEAERH X SV AHSHD S RO TR
BOPELSYHOERCHU T T2 0ORY [8] OHMTEHEANY 22 ¥ H 20 TUER
T, B, ChohDZEPRETEREVSWENHNROTHZ DS, ZORBIEY
3R

2%y, SEDITCRPRLED [8] ORGTEHE 1 & FERIGER 2DV Tz
HIHABELV TV 2DOTH 5.

TEE d EHKRAOER

Z Z°C, Paysnkov OAZEE I1d X OEUREEALHE 1 > EFTHREN. Z%
Lokucievskii MOl [2, Example 2.2.13] &9 %. DFY

1 RTO2OOMMAMESX, YBELELUT Z=XVUY, XnY=1 (BAXRKD) TH3»,
Ind Z =1 ¢RBZEBHONTVS compact T: 2Bl Z DI & TCH 3.

- T, TOZERE FST(Ind) R IRVLP S, THOREHI S EEHkXRY. U
DU, SOEFMZEZOVTH 1d Z BIROISIGHETZZEDBHES .

e = all at most O-dimensional closed subsets of Z,

o1 = all at most l-dimensional closed subsets F satifying dim (FN]) = 0,
0-1=J, and 02 = all closed subsets of Z.

EEFRTHE Id OEZRLMEITEBMETE Z £ 2 &Y, [2EGATWSZEDS,
IdZ 22 %282ho, BB Id1=2&R3%. COZEMIILT, FARTERSEI>T
XTd, FORZEM ZxS X rectangular &% (BMERSZWBaAINT P EMS) .
WoT, FEM2WkhiY, CAREFSIHEUTSD, Id ZxS) = IdZ+IdS BERLT
5. ZOFRE, SETTOXREE Ind KZEh-REE (PIZIIEEO) haoldBTS
rAJ AN
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CARIGENRAEB TSN, ThiZHPIBVH[EELDE3DTHH->T, —HRIZ IdX D
HEWE, LOBIZOXSZEETRY.  HAWL, —fR2 Ind X = I1d X BRLT 5D,
Ind X < o0 (DFVHERKIIT) TH>TD Id X < 00 HEIPAH->TLRL. ok
BHRMICEH &, ROBEDBKRBROLS>THS .

&8 If X is paracompact with Ind X < oo, then is it true that Id X < oo?

CNHBEEHNTHEERD (ChHFHBERBICHTORY) Pasynkov DOSEFORYSEHHS
HBohAdZ ks,

3 [6], 1969. Let X and Y be paracompact. If IndY = m, Ind X = nand X is
locally compact, then Ind (X x Y) = k for some integer k = kn,n-

S a2 OiF 2 EH 2 DISERERITRDEBYTH 5.

SEPEAL10,Theorem 1]. Let X> x Y be rectangular satisfying the condition (#):
(#) every set H is functionally separated from S whenever H is closed in X x Y,
and is disjoint from the set S = {x} x Y, where X = X’ U{x}. Then, the inequality
(%) for d = Id holds.

-

CORBRITH2Z2EATVAZEIHNPTH S Y, [15] THAMPSE X LISREHE & DiEL
WERUTBERL. [I5ICWHEL d ROV TOABBIEST > T b okELddH >
THZRD ERUZIRE U XaBEED Ind TEOTH S BAENREVE Ind X = Ind X
EREUTLAHTHS. ZOHRRIIEL T, BIAWE

% n 20 XU T locally compact X(n) with Ind X(n) = n but ind X(n) = 0
ERBEROEFEEDHON TSNS, ZOZER X = X(n) O—Ea N7 ML X 2EZ
2& Ind X =0, but Ind X> = n &R-T, ZOHE [15] W&k ZRATRI DR ITOFHEL,
mRn+IndY ERSTUTL, FOFHEICK S5 Ind ¥V ICEL BBV,

SEOFALOERL, BRURDLOETESTORYL. rectangular product O7 2 k%
PEHTHEEHES>TVERT, FOERTROFTHEPBROBED 1 DOTHS.

FA [10, Conjecture]. EHALL piecewise rectangular CTHAKY T 5.
EXTTIEN!

FRBORYE [14] OFTiER2EURVL. CHRFETH PO EEIEHY Y VRV I A
TEEA Y2 — Uk, HBMI T LY 7 Cldkl, YNY 7 EERAY JTOFRIOERTH
(IEHER ML E) CTEIhIEHTHS.

T 7 EORRE, BFRILITZDADPEAWVT (Chigogidge HZD—A) , RIZHD
ORIV T7REBPNT, ZCTIA I 2 XAESHT, YABLEELEADF
DHIBD—KE>RL5TH3.
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SEEZ->T—HONBZIZTOHLXTHS. milmbhFHIclE, Chair of General
Topology and Geometry & BWTHEHAERTD, TLHETCOKTHIORT S, EED
MFEORHEX Y HERAY I TOHERZOMTHES RSN S - REFET, Bdith
Pasynkov WU TWH &, 90T IFSAREFHUTVWE LS TH 3.

HED O, FRE—FRKEVTVALAFERUTASE, AR HIEHOHXKSS
WOULATHEZ P ok. BREIUTOSHTZ N A-NLE—EDTIND
BERATOD, ZhPAITR—NT, TV E->T0Ek.

THROIMCHESE DB L VRNV EF>RABLEY, ZhIEAEVT, TE, BT
TUDBRVEE, HEAOKBADRATH-HEBGHE LS (RICVOEXYHBFIZA
ZPHHoORBRVHITHEL) FEohTORKERU XS BRBHFROTERVWIEE L
(ZhB UL ok, COHOHEOFHIES T CERIRZEVIFEREIHMTHVE
BAD®3) .

IR EZTTEOMEVHIHHFOMWIIHUT, TRV IKREDERUTCULE ST, HH
Wz d 2 2 DDOWMEEBRY, EHoE3EBSEIDHUMIBETHRLUTHWS, &
EoTWE.

FTEXAIKRZE, EEPSMIUTCUE S (?) DT, O UEXHBRUIEARLLRSD
TRV EERS | LERTREETVRBSFELUTOHED, HIEOYVE DL F DREZIV P
Hbohil.

(14D T Pasynkov WITHIRESN TV RVLVRWHEENELL SABLEEHVEY, ZO1D
MITH > T, B TEH> LI, ZOFULIEEBHY 2WET ko TRAIEHKRL T
BROWHBOAM Y I BZARBRRS S (EBFERSOCIFLILT) FhBsiy hoks, R
DGR ) EFhTUE . ZOB, RISHPOANABE (007E-RP?) T
KREADEFSUTEATTET, oh—iTOBRAEH L CHoLIITLELBVHUL.

Pasynkov WCHADHEDS B T—FBRRA>TL AT URCHERVEEZZHBXTIE
WHEAPESTER. TUDL, TEESUDIPFBLTLRL. RERBIREBVTH
Wl EFEULTVE.

K SFANRTHB & Pasynkov DF->TCL kR, SEHBERFH > TV SR [9] OFT, Th
Wam X LTIBHRII LU T35, O > Toika Ny b TR 20X OEHRD
SEERLE, CORXRRBENDBE>TORVEDITHS.

Every k - dimensional mapping of finite-dimensional compacta can be represented as
the composition of k one-dimensional mappings, k = 1 [7].

HABERBEEEE->TWS fractal dimension [13] ICOWLWTOEREZRDEOEY, HET
SELFTARDROD, BRRODEREZEARD D, dTHBOREKBEBKICOVLTH, &
DEOIBBRENZ ERTFHoTWE D Tdim X TR I 5FBH, Ind X IZDO20TD (FRE)
TR T ST EETHS.  Thd, BHUEEANYT, UTdilohrRvdo
RO, 1
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BNYREGTUERLS, BPRPPRUEAEHU TS LS T, 5L ORERFEDERILD,
HUIDBEEIHEODOULLR— P HERE TR, ZOREELV SV RE > T4 lcst
HIBLE (B0, MRV BRTVLIAEEERFENLUTHS VS HHES
WHIEER DI 0 Tkh3bDOBH k.

HOAOOY 7 ADESIED, BORRTOWEEVIINEVLSTENU>LVD LD R

BT S, VEL MEBUL, BERFEDIIRXHAAZOLDTCHEH, ZOERKCV LT

Y Pasynkov SV Y AI A « A—F . SPNBRBULDEI—-TASET7HMS

Y, DVRAEFRCESUTLAELSBYRBFEOTHS (3L TD Mardedié KEHS)
FEHCEROEHICHLAHARKETh EELOFERLES &, L&V dShvotiEe

XORDPS, fBERRITVETHEI5HRLESE, BHAEVLEL > THRENLRHEE

WEZEVLWHAMOHU T, CARZETHVHLAEESZEULEXYTHS.
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