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KOMITAKTHI IIIJIIPOCTOPU JOBYTKIB JITHITHO
BITIOPA/TKOBAHUX ITPOCTOPIB I KOHAMIOKOBI ITPOCTOPUA
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B. Muxaitnok. Komnaxmui nidnpocmopu dobymkie siHItHO 6NopAJKOSAHUTL NPOCMOPIE | KOHAMIO-
koei npocmopu // Mar. Bicuuk HTIII. — 2013. — T.10. — C. 159-162.

JloBeneno, 1o Jjid J0BIIBHOTO OEpiBCHKOTO mpocTopy X, JMIHINHO BHOPSIKOBAHUX IMTPOCTOPIB
Y1,...,Y,, kommakTaOrO MpocTopy Y C Y7 X --- X Y, Takoro, 1o [Jis JTOBLILHOTO MapaJiesenineaa
W CY; x---xY, vuoxkuna Y NW 3B’sa3Ha, i Hapizao nenepepsHOro Bimobpaxkenns f: X XY — R
icaye minbHa B X Gs-muoxkuna A C X raka, mo ¢yskis f HenepepBHa 3a CYKYMHICTIO 3MiHHUX B
KOXKHI Touri MHOXKMHT A X Y.

V. Mykhaylyuk, Compact subspaces of products of linearly ordered spaces and co-Namioka spaces,
Math. Bull. Shevchenko Sci. Soc. 10 (2013), 159-162.

It is shown that for any Baire space X, linearly ordered compact spaces Yi,...,Y,, compact
space Y C Y] X --- x Y, such that for every parallelepiped W C Y] X --- X Y,, the set Y N W is
connected, and separately continuous mapping f : X X Y — R there exists a dense in X Gjs-set
A C X such that f is jointly continuous at every point of A X Y.

Bceryn

BuBdenus MHOXKWHM TOYOK CYKYITHOT HEIIEPEPBHOCTI HAPI3HO HenepepBHUX (DyHKIIIH Oe-
pyTh CBiil mouaToK 3 KjaacuuHol mpari P.Bepa [1], sxuii posrisgas dbyHKIT 10X AiCHAX
3MiEHEX. HOBUM HOIMTOBXOM 10 iHTeHCHDIKAIIT TaHUX JOCTiIKeHb cTaB pe3yabrar [.Hamiokn
|7], sskuit npusiB, 30kpemMa, 10 BAHUKHEHHS] HACTYIIHUX HOHATH, siki OyJju BBeeni B [5).

Hexait X, Y — rmonmosoriuni mpocropu. KaxyTs, mo Hapi3Ho #enepepsHa QyHKIS f :
X xY — R mae saacmusicms Hamioxu, skmo icaye migbaa B X Gg-muONKmHa A C X
Taka, o f HemepepBHA 33 CYKYIHICTIO 3MiHHUX B KOxXKHi#t Toum MHOKEHE A X Y. Komma-
KTHHUI NpocTip Y Ha3UBAETHCA KOHAMIOKOGUM, SIKIIO JJId JOBLILHOIO DEPIBCHKOIO IIPOCTOPY
X koxkHe HapizHO HenepepsHe BimoOpaxkenns f : X X Y — R mae Bracrusicrs Hamiokmn.
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JocuThb 3arajbHi pe3yabTaTH y HANPIMKY BUBUYEHHS BJIACTUBOCTEH KOHAMIOKOBUX TPO-
cropis OyJiu ofiepxkaHi B |2, 3|, e BCTaHOBJIEHO, MO KJIAC KOMIIAKTHUX KOHAMIOKOBUX IPOCTO-
piB 3aMKHeHHH BiHOCHO M00YTKY i MicTuTh KoMIakTu Baaisia. Kpim Toro, B [2| nokasano,
1o siniitno Bnopsakosauuii komuaxr [0, 1] x {0, 1} 3 mekcuxorpadivaumM HOPsSAKOM TAKOXK €
KOHAMIOKOBHM 1 [IepeIoBeIeHO Pe3yabrar 3 [6] mpo KOHaMIOKOBICTE JOBIABHOTO TLJIKOM BIO-
psiikoBaHoro kKommakTy. B [9] Gysio y3arambHeHO I pe3ysbTaTh i HOKa3aHO, MO JOBLILHIH
JIHIAHO BHOPSIKOBAHUM KOMIIAKT € KOHAMIOKOBHUM IPOCTOPOM.

Pazom 3 tum, npukiag M. Tamarpana [8] KOMIIAKTHOTO MPOCTOPY, sIKUii HE € KOHAMIO-
KOBHUM, BKa3y€ Ha Te, 10 3aMKHEHU iIpPOCTIp KOHAMIOKOBOIO KOMIIAKTY MOXKe He OyTu
KOHAMIOKOBUM. TOMY TPUPO/IHO BUHUKAE MUTAHH: Y1 000B’A3KOBO KOMIAKTHUIN IIiAITPOCTIP
Y ckingeHHOTO TOOYTKY Y X - - - X Y,, JIHIAHO BIOPSAKOBAHNX KOMITAKTIB Y}, € KOHAMIOKOBHM?

B maniii 3amirTni Mu, po3BUBaOYIM HiaXid 3 [9], HoOKaykeMo, MO OpU JAEAKUX JTOTATKOBAX
yMoBax (THUIy 3B’sI3HOCTI) HA mpocTip Y BIANOBIIb HA JlaHe MUTAHHS € MO3UTUBHOW.

1. HenepepsBHi BigobparkeHHs Ha KOMINAKTHUX MIIIPOCTOPAX 10-
OyTKiB JIIHI/IHO BIIOPSAAKOBAHUX IPOCTOPIB

Hns dysxnil f: X XY — Zirvouxn (z,y) € X XY nosuaunmmvo f*(y) = f,(z) = f(z,y).
st niwiiteo BriopsakoBanoro mpoctopy X i touok a,b € X 3 a < b uepes [a,b], [a,b), (a, D]
i (a,b) MU MO3HAYATHMEMO BiIMOBIIHI TTPOMIXKKH.

Hexait X — Tomostoriunuii mpoctip. s Bimoopaxkenuss f : X — R i muoxkuan A C X
uepes wy(A) Mu TO3HAUATHMEMO KOMUBaHHS SUD, 4 |f(2) — f(y)| bynxuii f ma mmoxuni
A, a s Touku o € X uepes wy(xg) Mu moznadarumemo KonuBauus infyey wp(U) dynkmii
fy Toumi xg, ne U — 1ie cucTeMa BCiX OKOJIIB TOYKHU Xg B mpocTopi X.

TBepmkeunsa 1. Hexait X, ..., X,, — jiniiino Buopsiikosani npocropu, X C X1 X --- x X,
— komnakTHui npoctip, € > 01 f : X — R — memepepsre Binobpaxkerrs. Tomi icHye HOMED
m € N rakwuii, mo st goBigibaOro Habopy Wi, ... Wy, napaJseerninenis

Wi = [0, ] x -+ x [a®), p#)]

n n

TAKHX, IO (a(k),b(k)) N (a(j) b(j)) = O g gopinbanx i € {1,...n} Ta pizunx j,k €

IS AR )

{1,...,m}, icaye kg € {1,...m} rare, mo wr(W;, N X) <e.

Losederna. bes obMerkeHHsT 3araIbHOCTI MH MOXKEMO BBazKaTH, 10 X1, ..., X, — KOMIaKTH.
Hexait g : X; x --- x X, =& R — nenepepBue npojoBxkenns BigoOpaxenus f. Bubepemo
Taki cKindenui mokputtd Uy, ..., U, npocropiB X, ..., X, BIAKpUTUMH ITPOMIKKaMH, IO
wg(Ul x - x U,) <& ana popinerux Uy € Uy, ..., U, € U,. g koxuoro i € {1,...,n}
HO3HAYUMO UYepe3 A; MHOXKHMHY BCIX KIHIIEBHX TOYOK HpOMiKKIB U € U; 1 moKIa1eMo m =
|Ay| 4+ |As] + -+ - + |An| + 1. TTokazkemo, mo m — mykame.

Hexait Wy, ..., W,, — nabip napaneneminenis Wy = [agk), bgk)] X e X [aglk),bgk)] TAKKX,
10 (agk),bgk)) N (&Ej),bgj)) = @ mag gosinbaux @ € {1,...,n} Ta pizaux j, k € {1,...,m}.

[Tpumycrumo, mo wy (W, NX) > e mas xoxknoro k € {1,...m}. Toni Wy, Uy x---xU, st
koxuoro k € {1,...m} i nosinenux U; € Uy, ..., U, € U,. Tomy s koxuoro k € {1,...m}
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b(k’)

icayioth i € {1,...n}Taa € A; Taxi, mo a € ( : Ockimpku m > |Ap|+|As|+- - -+|Axl,

i)
To icuyiors i € {1,...,n}, a € A; ta pisui j,k € {1,...,m} raxi, mo a € (a!® )N
(@, b9, mo memommEo. O
2. OcHoBHWHII pe3yabTaT
Teopema 1. Hexaii Yi,...,Y, — jiriiino BoopsiakoBasi mpocropu, ¥ C Y; X --- X Y, —

TaKHii KOMIAKTHHE IIPOCTID, MO JJIST JIOBLIBHOTO (MOXKJIHBO BHPOJZKEHOTO) IAPATCTEIIITETa
W =lay,by] X+ X [an, b, CY) X+ XY, muoxkura Y "W 38’a3ma. Toni Y komamiokoBHii.

Josedenna. Hexait X — 6episecbkuit npocripi f : X XY — R — mapizuo venepepsaa pyHKIIis.
Jlosenemo, 1o Bigobpaskenust f mae BaacTuBicTh Hamioxkn. 3adikcyemo € > 0 i mokakemo,
o Bigkpura MHOKHHA G, = {x € X : wy(x,y) < € ang koxkHOrO y € Y} € uiiproo B X.
Hexait U — noBiibHa HETOPOXKHA BiIKpuTa B X MHOXKHHA. [[loKaxKkeMmo, 110 icHYe BiAKpHUTa
nenopoxkust muokuua Uy C U N G.. Tns koxuoro x € U noznaanmo depes M () MHOKHHY

takux HOoMepiB m € N, mag akux icayoorh Habopu Wi, ..., W,, napaneneninenis Wy =
[agk), bﬁ’“] XX [aff), bk )] TaKuX, 1m0 (a (»k), bgk))ﬂ(a?), bgj)) = @ g nosimbnux i € {1,...,n}

ta pisuux j,k € {1,...,m} i weW,NY) > oD A KOXKHOrO k€ {1,...,m}. 3rigno
3 TBepAKeHHsM 1 Bei muOKuHU M () obMerxeni 3Bepxy. g koxuoro x € U mOKIaIEMO
o(x) = max M(z), axmo M(z) # @, 1 ¢(x) =0, axmo M(z) = 2.

3 nenepepBHOCTI MYHKIIT f BiTHOCHO Tepmiol 3MiHHOT BUILJIMBAE, IO JJIA JTOBLIHLHOTO

napasereninesa W C Yy x -+ x Y, muoxkuna {z € X : wp(WNY) > } Biakpura B X.

g
Tomy mis KoxKHOrO HeBi emuoro m € Z muoxkuna {z € U : ¢o(x) > mf(g;;})(pﬂm B U, ToOTO
dbyukiisa ¢ : U — 7 € HamiBHENIEPEPBHOIO 3HU3Y Ha GepiBchbkomy mpoctopi U. 3rigHo 3 [4],
PYHKITI ¢ € TOYKOBO PO3PUBHOIO, TOOTO HENEPEPBHOIO B KOXKHI TOUII jedKol miibuoi B U
MHOKUHU. ToMy icHyIOTH Bijikputa B U Henopoxkusg Muoxkuna U; i HeBiJl'€éMHE Iijie 9UCI0
m € Z raxi, mo p(z) = m 1 koxHoro x € Uy.

Axmo m = 0, to |f(z,a) — f(x,b)] < S < §5 A gosinenux x € Upiab €Y.
Toui, B3gBIIK JOBUIBHY TOYKY Yo € Y 1 Biakpury HenopoxHuio muoxuny Uy C U; Taky, 110
Wiy (Uo) < 3, omepxmmo, mo wy(Up X Y) < e. Sokpema, Uy C G..

Temnep posrustnemo Buna ok, koan m € N. Bizbmemo ;LOBiﬂbHy TOUKY zo € Uy i BH6epeM0

wabip Wiy, ..., W,, napaneneninenis Wy = [a (k), bgk)] X - [a%k), b(k)] TAKUX, MI0 ( . b(k )N
(agj),bl(-j)) = & ans aosinbHux ¢ € {1,...,n} Ta piSHI/IX Jke{l,....om}iwp(WNY) >
m st Koxkuoro k € {1,...,m}. Bukopucrosytoun nenepepsHictb GyHKil f BiAHOCHO

nepinol 3minHoi, Bubepemo Binkpuruit okin Uy C U Touku x¢ 8 U Takmnii, mo ws=(W;NY) >
- . .
Sy V1A JOBLIBHIX ke{l,....,m}ixeU.
ani 6e3 0bMerKeHHsT 3araJibHOCTI MU MOXKeMO BBazKaTH, 1110 Y7, . . ., Y, — KOMIIAKTH, TOOTO
. K
Y1 = [a1,b1],..., Y, = [an, by]. g xkoxnoro i@ € {1,...,n} mokmagemo A; {a( ),

? Z

1 <k <m}U{a;b;} i mosmadmmo vepes V; MHOXKHHY BCIX TAKHX HEIIOPOXKHIX MPOMIZKKIB
la,b] C Y;, mo a,b € A;. Kpim Toro, mokiramgemo W = V; X --- x V,. Tlokaxkemo, 1o
we(WNY) < ¢ amascixze Ui W e W.

Ipunycrnmo, mo wp=(W NY) > & naa geakux x € Ug i W = ey, di] X -+ X [cp,dy] €
W. Bubepemo Taki TOYKM zg = (250)7 o ,z,go)),zn+1 = (zinﬂ), . ,zy(l”H)) e WnY, mo
(n+1)

|f(z,20) = f(, 2n41)] = ¢ > §. g meBHOCTI BBazKaTHMEMO, IO z%o) < z R
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zﬁnﬂ). BukopucroByioun HemepepBHICTb (byHKIIT 7 i Te, M0 A1 JOBLIBHOTO apaJieerimne-
na V. CY; x---xY, muoxkuna V NY 38’9304, BUOEPEMO TOUKH 21 = (zgl), . ,27(11)), A
(zf"), . ,27(1")) € WNY Taxi, mo zz-(o) < zz-(l) < zz@ < - < zi(") < zi("ﬂ) JUIST KOYKHO-

rod € {1,...,n} i |f(z,21) — f(2, )] = ;45 nna xommoro k € {1,...,n + 1}. Tenep
st posiibaux @ € {1,...,n} ik € {1,...,n+ 1} moknamemo cﬁk) = zi(k_l), dl(-k) = zl(k) i
Vi = [cgk), dgk)] X e X [cq(@k), dq(lk)]. BayBazkuMo, 110 (cgk), dl(k)) N (cgj), dl(-j)) = & 15 TOBLIBHAX
i €{l,...,n} mapizunx j,k € {1,...,n+ 1} i wp(VpNY) > 4 > o rD) AW KOKHOIO
ke{l,....n+1}.

Ockinbku mig xkoxuoro i € {1,...,n} muoxuna {k < m : (agk),bik)) N (¢, d;) # 2}
MIiCTHTD MoHANOLIbIIe oquH exeMent, To MuoKuHA N = [ {k < m : (agk), bz(-k)) N(c,d;) =
@} mae noryxuicrs |[N| > m —n. Tomy cucrema P ={W, : ke N}U{V;:1<j<n+1}
micTuts npunaiivai m + 1 napanenenines. Ilpu npomy wp(P NY) > m JIIT KOZKHOTO
P e Pi(tiw) N (v,w;) = @ ans xoxuoro ¢ € {1,...,n}, ge [t,ug] X -+ X [tn, unl,
[V1,w1] X -+ X [Up, wy,] — pi3Hi mapanenenine u 3 P. A me cymepeduth TOMy, o p(z) = m.
OTixe, wp=(WNY) < ¢ s seix v € Ug i W € W.

Badikcyemo y € Yiz € Uy. HHoknagemo W, ={W e Wy e W}iV, = Uwewy(WmY)-
3posymiso, mo V, — okin Touku y B mpocTopi Y. Ockimbkn wp=(W NY) < & a1 KoKHOTO
We Wy iy € Nyew,WNY), 1o wp(Vy) < 3.

dbyukmii f BigHOCHO TMEpIOl 3MiHHOT B Toui (7, y), Bubepemo Takuii okin U Toukm = B X,

Termep, BUKOPUCTOBYIOUHN HEIEPEPBHICTH

110 Uny(U) < 5. Toni wi(U x V,) < &, 30kpema, wy(x,y) < € st gosinbanx y € Y iz € U,
Orxe, Uy C G..
O
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