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It is proved that every horizontal somewhat continuous and nearly somewhat continuous
with respect to the second variable mapping of the product of a Baire space X and topological
spaces Y with countable pseudobase in topological spaces Z is joint nearly somewhat continu-
ous. Corollaries of this result, in particular, a theorem on the quasi-continuity of Kj K-functions
are obtained.

B. K. Maciouenko. O pasdeavhvi v co80KYNHuL MooudPureyuir wenpepssnocmuy // Mare-
marwani Cryail. — 2006. — T.25, Ne2. — C.213-218.

Jloka3aHo, 9TO KaK/i0e MOPU30HTAIBLHO €/IBa HENPEPLIBHOE W MOYTH €/IBA HEIPEPBIBHOE OT-
HOCHUTEJILHO BTOPOi mepemMenHoit orobpaxkenue f: X X Y — Z mpousBenenusi 63pOBCKOTO TPO-
cTparcTBa X M TOMOJOTHYIECKOTO MPOCTPAHCBA Y € CUeTHOW 1MceBnoba30if B TOMOIOTHYECKOe
MPOCTPAHCTBO Z, OyJeT COBOKYITHO MOYTH €/IBa HENPEPBIBHBIM, U MOJYYEHbI CIEJICTBUS ITOTO
pe3yabraTa, B 9aCTHOCTH, TEOPEMY O KBaszuHenpepbiBHOCTH Kj K-yHKImii.

1. BignpaBHuM IMyHKTOM JOC/I/IZKEHb JIAHOT TTPaIll € TaKi pe3yJIbTaTH.

Teopema A |[1|. Hexait X — 6GepiBcbkuii mpoctip, Y — Tonosoriaamii mpoctip 3i 31i9eHHO0
6a3010 1 Z — mijikoM peryJjsipauii npoctip. Toai KoxkKHe Hapi3HO Jiegb HellepepBHE BIoOpa-
sxerust [ X XY — Z Gyxe maiizke JjieJ b HEIIePEPBHUM.

Teopema B [2,3|. Hexaii X — 6epiBcbkuii ipoctip, Y — ToOmoI0ri 0TI TPOCTIp 31 37Ti9€HHO0
1mceBa06a3010 1 Z — MeTpu3oBHHIT mpocrtip. Togi KoKHe TOpH30HTAJIBRHO KBa3iHelepepBHe
BITHOCHO JIpyToi 3miaHOl Bigoopaxkerrst f: X X Y — Z Oyae KBa3iHerepepBHIM.

Teopema A naBana BiAnoBiab Ha oaue nutans 3.IIb0TPOBCHKOTO 3 orisiyy [4], a Teopema
B possuBana jgeski pesyasratn C.Kemmicroro [5] i H.Maprina [6]. /ToBegernst nux Teopem
Oy pi3HUMH, X04Ya OOM/IBA BUKOPUCTOBYBAJM KATErOPHUH MeTOJ i cX0xKi Kaacupikariiini
nporeaypu. Cami )k Teopemn A i B we cnpuiimasmcs sk mock ofne i B aucepranii [3] Oyin
MOMIIIEeH] B PI3HUX PO3/IiIax.

Y mporeci miArOTOBKH OO CBOIX JIEKIIiii Ha TpeTiit JiTHI# MaTeMaTuuHii mkoai B Ko3bo-
Biif aBTOp MOMITHB, IO MOYKHA OJITHOTUITHO BCTAHOBUTH 3HAYHO TOYHIII T€OpPEeMU, HACI TKaMH
aKkuX Oy/yTh BKa3aHi pe3yabratu. [Ipu 1boMy MU BBOJMMO JIBa HOBUX TOHSATTS — TOPU30H-
TaJbHY JieJib HelepepBHICTh 1 3MilaHy Maifizke Jielb HelepepBHiCTh (IuB. 1. 3), a TaKOXK
aHATI3YEMO 3 3araJbHUX MO3MII pi3Hi Momudikalil HemepepBHOCTI, po3rignadn A - Here-
pepBHi i cuIbHO A-HemepepBHi B TOUIN BigoOpazkeHHs.

2000 Mathematics Subject Classification: 54C05.

@ B. K. Macaiouenko, 2006



214 B. K. MACJIFOYEHKO

2. Pisnomanitai momudikamii HemepepsHOcTi (npo Hux JuB. mpari [4,7,8] 1 Bkazamy Tam
JiTepaTypy) MiANaJaTh O HACTYIHI JBi aOCTPAKTHI CXeMu.

Hexait X i Y — rononoriuni npocropu, f: X — Y — Bigobpaxkenns, xg € X, yo = f(xo)
i A — neska cucrema muoxun B X. Mu xaxkemo, mo Bigobpaxkenus f € A-nenepepsrum iy
MouYi To, SIKIIO JJI KOKHOTO OKOTY V' TOUKH Yy B mpocTopi Y icHye Taka mHOKHHA A € A,
mo f(A) CV.Hexait U C X, fy = f|ly — 3Byxenus f ua muoxuny Ui Ay = {AeA: AC
U}. Hazosemo f cuavno A-nenepepsérum y mowyi xo, KO JIJIsi KOKHOrO okosy U ToUKH
o B X 3ByKeHHs [y € Ay-HenepepBHUM Yy TOYIIL Xg.

Poarisgnemo Taki cucteMu MHOXKUH: U,,, — CHCTeMa BCIX OKOJIIB TOYKHU To Y IpocTopl X;
Umo ={Ae2%: A€ Uy, }; S — cucrema BCiX HEMOPOKHIX BIAKPUTHX MHOXKHH Y TPOCTOPI
X;S={Ac2¥:int A # (@} — cucrema Beix gech mimbHIX MHOKHH B X . K110 32 A B3aTH
BiAMOBITHO cuctemu Uy, L_{zo, S un S, 10 A-Henepepsre B TOUII T Bi0OpasKeHHs HA3MBA-
I0Th BIAMOBITHO HENEPEPSHUM , MATiHCE HENEPEPBHUM, AL HENEPeP8HUM T Maliotce Aedb
HenepeperuM y mouyi Xo. Jam cuibHo /Maiike,/ Jieib HemepepBHe B TOYII T Bi0OpazKeHHs
— 1e He o iHIne aK /matisce/ Keasinenepepsre B il TOUI BiT0OpazKeHHS.

Hexait o« — BimoOpakeHHsl, sike CTaBUTHh y BIAMOBIAHICTH KOXKHIiH Touli © € X jesKy
cucremy A, = a(z) niqmuoxkun npocropy X. Bizoopaxkenns f: X — Y HazBeMo cuavho o
- HenepepeHuM, KO JIIg KoKHOro = € X Bimobpaxenusa f € /cuabHo/ A, -HemepepBHIM
y touni z. dkmo A, = A mng koxuoro x € X, 10 /cuabHO,/ (-HemepepBHE BiI0OpAKEHHS
HA3MBAETHCA TTPOCTO /cuavio,/ A-nenepepenum. SIkmo A, = U, /A, = U,/ 11 KoxKHOrO
x € X, 10 « - HemepepBHi BimobpaxkeHHs — 1e /matioce/ nenepepeni sidobpasicenms. S-
HerepepsHicTh /S-HemepeppHicTh/ — He /Maiizke/ meap HemepepsHicTs. HapemTi /matioce,/
K6a3inenepepeHicmy — Te CUIbHA /Maiizke/ Jiejib HemepepBHicTh. BiacTupocti /Maiizke/ He-

IIEPEPBHOCTI, /Maiizke,/ KBa3iHemepepBHOCTI 4u /Maiizke,/ Jielb HEIEPEPBHOCTI MO3HAYAIOTHCS
Bianosigno airepavu C' /C,/, K /K, / au S /S, /.

Teopema 1. Hexaii X — ronosoriuauii npoctip 1 Y — mijIkom peryJsipauii npoctip. Biji-
obpaxernns [: X — Y 6yxe A-HemepepBHHM y TOYI To /CHIbHO A-HemepepBHEM Y TOYII
Xy, Q-HEMEePEePBHAM /TOi 1 TIIBKH TOI, KOJH JIIsI KOXKHOI HemepepBHOI ¢yHKIIL g: Y — R
dyukmis h = go f: X — R 6yzne A-menepepsroro y Touni xo /cuiabHO A-HenepepBHOWO y
TOYIll T(, (-HEMEPEPBHOIO/ .

Josedennsa. Hexait f — A-nemepepsHe y TodIi o Bijobpaykenus, g: Y — Z — HelepepBHE
B Toutli Yo = f(p) BimoOparkeHHsI 31 3HAUECHHIME Y JIEIKOMY TOMOJOTIIHOMY TPOCTOpi Z
ih=gof. Toni h — A-menepeppue y Toumi xo. Cuopapzi, Hexaii W — oKiI TOUKH 2y =
h(zo) = g(yo) y mpocropi Z. 3 HenepepBHOCTI ¢ y TOYII Yy BUILINBAE, MO ICHYE TAKUiT OKLI
V' rtoukn yo B mpocropi Y, mo g(V) C W. Ockinbku f € A-HemepepBHUM y TOUII X, TO
iciye raka muoxkuna A € A, mo f(A) C V. Toai h(A) = g(f(A)) C g(V) C W, mo i nae
HaM A-HelepepBHICTL h y TOUII .

Hexaii f we € A-uenepepunm y touni zo. Toi icHye Takuii okia V' toukn yo = f(zo) vy
npocropi Y, mo f(A) € V mas koxuoro A € A. Ockiabku npoctip Y HmiJKoM peryJisipHui,
TO icHye Taka HemepepBHa dyHKIig gy: Y — R, mo gy(y) = 1igy(y) = 0ma Y \ V.
[Tokmagemo hy = gy o f. Muoxuua W = (%, %) € OKOJIOM TOUKH 29 = hy (z9) = gy (yo) =11
pazom 3 M hy (A) € W nns koxuoro A € A, 60 ming koxuoro A € A icaye Touka x4 € A,
st sikoi f(za) € 'V, orke, st Hel hy(z4) = 0 ¢ W.Taknm unnom, dyHKIis hy He €
A-HenepepBHOIO y TOUII Tg.

[H1Ii TBEpIZKEHHS TEOPEMH JIEFKO BUILIMBAIOTL 3 JIOBEICHOTO. O
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3. Hexait X, Y i Z — rononoriuni npocropu. /g Bimoopaxkens f: X X Y — Z Hemepeps-
OpuCTiBHEKOM “‘cykymHo”. KpiMm Toro, aig Takux BigoOpazkeHb MOKHA BBECTH 1 MEeBHI CITEIH-
diuni mociabienHs HemepepBHOCTI, Gepydn 3a 3pa3ok ymoBy (A) 3 mpani K.Berems [9].

Hexait S i § — cucremu muOXKWUH B X, siki BBeJleHi B 1.2, i H — cucrema BCiX BIIKPUTHX
HENmopoKHiX MHOXKUH y npoctopi Y. TTokiamemo

S,={Gx{y}:GeS i yeY} i Pu={AxV:4A€S i VecH}

Binoopaxkennsa f: X X Y — Z Mu Ha3HBAEMO 20pU30HMAALHO Ae0b HENEPEPSHUM Y MO
po = (20, yo) € X X Y, sKI0 BOHO € Sp-HemepepBHUM Y Tiiil TouIi; P, -HemepepBHe Y TOYII
Po BimoOpakeHHsT [ MU HA3UBAEMO 3MiWaH0 malisice aedv Henepepsrum y iit Toumi. Cub-
HO TOPHU30HTAJILHO JIe/Ib HellepepBHI BiJIOOParKeHHsT HA3UBAIOTLCI 20PU3OHMANDHO KEA3IHE-
nepeperumu. Boru Gynu BBeneni B [2]. BiaacTuBocTi ropu3oHTANBHOL JI€b HENEPEPBHOCTI,
FOPU30HTAIBHOI KBa3iHeIepepBHOCTI 1 3MiIIaHol MaiizKe Jieqb HeepepBHOCTI MU IO3HAYUMO
BignoBiaHO cumBosavu Sy, Kj, i P.

Hawm Oyne norpibHa o/iHa BJIACTUBICTH TOPU30HTAJIHHO KBa3iHENEPEePBHUX BiJ00paKeHb.

Teopema 2. Hexaii X, Y i Z — rononorigri npoctopu, U i V — BIIKpHUTI MHOKHHH B
npocropax X 1Y Bigmoigno, A C X, U C Ai f: X XY — Z — ropu3oHTa/IbHO KBa3iHE-

nepepsre Bigoopaxkernns. Tomi f(U x V) C f(Ax V).

Jlosedenna. Hexait pg = (xg,y0) € U X V', 20 = f(po) 1 W — okin Touku 2y y mpoctopi Z.
OckibKku f TOPU30HTATIBLHO KBa3iHelepepBHE B TOUIIl Py, TO iCHYIOTHh BiAKPUTA HEIOPOXKHS
muokuHa G B X iTouka b € V' raxi, mo G C Ui f(Gx{b}) C W. 3posymino, mo GNA # O,
amxe G C U C A. Tomy iciye Touka a € G N A. B takomy pasi f(a,b) € W N f(A x V),
orke, 29 € f(Ax V). O

3 1i€l BIACTHBOCTI JIETKO BUBECTH HACTYIIHE TBEPIKEHHSI.

Teopema 3. Hexaii X, Y i Z — rmonosoriuni npoctopu, MpuioMy MpOCTIp Z peryJisipHUii,
i f: X xY — Z — ropusonrajibHO KBa3iHemepepBHe 1 3MIiNIaHO MafiXkKe Jiegh HellepepBHe
Biobpazkerus. Toxi f Oyae cyKyImHO Jieb HellepepBHUM.

Jlosedenns. Hexait pg € X x Y i W — 3amrHenuit okin toukn 2o = f(pg) y mpocropi
Z. Ockinpku f 3mimano Mmaiike JieJib HelmepepBHE B TOYI Py, TO ICHYIOTH Taki BiIKpUTI
HeropoxkHi MHOKIHEE U i V' y mpoctopax X i Y Bimmosizmo i Muoxkmra A C X, mo U C A
i f(AxV)CW. Toxi na ocuosi Teopemu 2

fUXV)CfAXV)CW =W,

orke, f JIeJb HeEepepBHE B TOYIN Pp, aJ[Ke 3aMKHEHI OKOJM TOYKH Z; YTBOPIOIOTH 0a3y
OKOJIB Ii€l TOYKH B PETYIIPHOMY IIPOCTOPI Z. [
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4. Ilepeitmemo 10 po3LIsAy OCHOBHUX pe3ynabTaTiB. /s Bmactuocti P Bimobpazkenb f:
X — Y uwepe3 P(X,Y) Mu mo3naqaeMo CyKyIHICTh ycix Bimoopaxkenb f: X — Y, aki MaioTh
BractuBicth P. CumBosoMm S5, MO3HAYAETHCA BIACTUBICTH BimoOpaxKeHHsa f: X X Y —
Z OyTH TOPU3OHTAJIBLHO JieJb HEelepepBHUM 1 MaiizKe Jiejib HelepepBHUM BiJJHOCHO JIPYTrol
3MiHHOI. AHa0Ti9HTI 3MicT MalTh BaactuBocTi SyS, KK, i K K.

Teopema 4. Hexaii X — 6epiBcbkuii mpoctip, Y — TomoOIOridHHi OPOCTIp, IKHH Ma€ 3JIi-
genny ncepaobaszy V = {V, :n € N} i Z — gosiabuanii Tonosoriuamii npocrip. Touxi:

(i) SpSW(X XY, Z) C Sp(X XY, Z);
(ii) SpS(X X Y,Z) C Poy(X x Y, Z);
(i) Knkn(X XY, Z) C Ko(X X Y, Z);
(iv) K, K(X xY,Z) C K(X xY,Z), skmo npocrip Z peryaspHuii.

Jlosederna. (i). Hexait f € S,S,(X XY, Z) ipy € X xY. Hosexemo, 1o [ € Maiixe Jejpb
HelepepBHUM y TOUIi pg. Posrmsaemo Binkputwii okin W touku zg = f(pg) y mpoctopi Z.
Ockinbku [ ropu3oHTAJbHE JIeb HEMEePepBHEe Y TOUIIl Py, TO ICHYIOTh BiIKPUTA HEMTOPOKHSI
muoKuHa Gy npocropi X i Touka b € Y, raki, mo f(G x {b}) C W.

JL1st KOYKHOTO HOMEPa 7 MOKJIaJeMO

A, ={r€G:(3B,,)(Bu.CV,, CB,.) i f({z}xBn.) CW}

ITokazkemo, mo | J~ | A, = G. Hexaii x € G. Ockinbku f(z,b) € W i muoxunu W Binkpura,
to W — okin rouku f(x,b) B Z. 3a ymoBoio Binobpaxkenns f* = f(x,-): Y — Z maiixke nenp
Henepepsre. ToMy icHye mech minbHa B Y MmMHOXKHHA B,, Taka, mo f(B,) € W. Muoxuna
V = int B, wemopoxus i Binkpurta B Y. Ockinpku V — ncesnobasa B Y, TO icHye Takmit
Homep n, mo V,, C V. Ilokmnanemo B, , = V,,N B,. 3po3ymino, mo V,, C B, ,, amxke V,, C B,
i maoxuna V,, Biakpura. Kpim toro, f*(B,.) C W. Orxe, x € A,.

3a ymoBoto npoctip X 0epiBchbKuii, TOOTO B HhOMY KOYKHA HEMOPOZKHS BiIKPUTA MHOKIUHA
€ MHOKUHOIO /1pyToi kKareropii. Tomy G — MuoOkuHA ApyTroi Kareropii B X, 0TKe, iCHY€e TaKnit
HOMep M, Mo MEOZKHHA A, 1ech mintbaa B X, To6T0 int A, # @. Iokmagemo U = GNint A,,,
A=UNA,, iV =V, 3posymino, mo U — HenopoxKHs Binkpura muoxuna i A C U C A.
Takum awmaOM, MHONKWHA A 1ech miiibHa B X, a came, HIJIbHA Y BIAKPUTIH HEMTOPOKHI
muozkuni U. Po3risinemMo MHOXKUHY

E = | J{z} x Bna

T€EA

Ockimekn A C A, 7o V =V, C B,,, ana koxuoro z € A. Kpim toro, U C A. Tomy
U xV C FE, orxke, vmuoxkuHa F gech mrizibHa B X X Y. [lo Toro x

F(B) = | f({a} x Buua) CW.

T€EA
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Takum ynHOM, f € Maiizke JieIb HellepepBHUM Y TOUIIL Po, OO BIIKPUTI OKOJIH TOUKHU Zo B
7 YTBOPIOIOTH 0a3y OKOJIB I€l TOUKH.

(77). Hexait f € SpS(X x Y, Z)ipy € X x Y. [osenemo, mo f € 3Mimano maiizxke Je1nb
HEIepepPBHUM Y TOYII pg. ZIK 1 B IOBeJAeHHI TMEePIIOTO BKIIOYEHHSI Bi3hbMEMO BiIKPUTHUN OKLIT
W rouku 2o = f(po) B Z i 3naiigemo Bigkpury Henopoxuio Muoxkuuy G B X i Touky b € Y,
taki, wo f(G x {b}) C W. Jljist KO:KHOTO HOMepa 7 TOK/IaIeMO

A, ={xeG: f*(V,) CW}

Ockinbku 17151 KoxkHOTO & € X BijjoOpazKeHHs f* jeJp HemepepBHe, TO U<, A, =G 9k i
panire icuye takuit Homep m, mo U = G Nint A,, # O i gy maoxuaun A = U N A,, 6yaemo
vmatn A C U C A. Tloknagaioun V = V,, mu orpumaemo, mo f(A x V) C W, mo i Tpeda
OyJ10 TOBECTH.

(791). Hexait f € KK, (X XY, Z)1ip, = (25,y,) € X x Y. JloBememo, mo f maiizke
KBa3iHemepepBHe B TOYIl P, 34 CYKYIHICTIO 3MIHHUX. /[ HOTO PO3TIAHEMO MTOBLIHHUIA
BiakpuTnit okin U Toukm x, B X 1 MOBLTbHUI BiakpuTuii okinm V Toukm ¥y, B Y. Hocuth
3'sicyBaTH, 10 3BY:KeHHsI ¢ = f|yxy Oyme maiizke Jiejp HemepepBHUM. AJjie 3pO3yMijo, Mo
g € SpS,(U XV, Z). Ilpn upomy Biakpuruii nignpoctip U Gepiscbkoro mpocropy X cam Gyae
bepiBchbKuM, a mignpoctip V npoctopy Y tak camo, sk i Y, Mae 3/1idenny ncesnodasy. Tomy
3a TBEP/ZKEHHsIM (1) oTpumyemo, mo g € S, (U x V, Z), mo 6ymo it Tpebda.

(iv). Hexait f € K K(X XY, Z)ip, = (2,,Y,) € XxY. JoBenemo, mo f KBazinemnepeppie
B TOYII P,. ZIK i B T0BeIeHHI TBEep/zKeHHSI (%i7) /Il IbOTO JOCUTH JOBECTH, MO 3BYZKEHHS § =
fluxy menp memepepBHe st KOBLILHUX BiakpuTux okouais U i V' Tovok z, i y, y npocropax
X 1Y signosigno. Ockinbku g € SpS(U x V, Z), 1o 3a TBepizkenusiM (ii) BigmoOparKeHHst
g 3MIMMAHO Maiizke JieJib HemepepBHe. AJie g TOPU30HTAJBHO KBa3iHemepepBHe i mpocTip Z
peryngapuuii. Tomy g 71eab HenmepepBHe 3a TEOPEMOIO 3. 0

Mu Gagumo, 10 TBepIKeHHs (i) 3HaIHO mijcuioe Teopemy A, a TBepazkenusi (i) i1
yrounitoe. TBepzkenus: (iv) mokpaiiye Teopemy b i, sik Mu Gaunsm, HeraiiHO BUIINBAE 3
TBepzKeHHd (i7) i Teopemu 3.
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