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llpo6rre~m Teopmr pauuoHaJihHhiX L2~;:trrrrpoKciiMarriiii, rroc-:ranneH-
mui n 197G ~on:ypp~eccmi (D. Braess) [1, Proble~~-3.2], 3~Y~IIT ~rren:y-. ' } . . . . 
K>IUIBI o6pcl1CUI: ll03MOiKHO Jill IIOCTpOIITh TaKyro {jlyHKUIIID, qTo6ni 

' ' . 
oHa .: mwna. no r..:paiiHe:fi ~Iepr 3 pa:3mr'l!IIhie paiJ:_IIQHaJJ;hHnie. (jlyHKU.:IHI 
Han:ry'IIII('ro upu6.im:il..:emni. KaKoji-mi6yn:h cTerre:au . ( Ho H~ rroK~JihHO 
mqi:ry'Im{·ro):? 

'\ 1-
-.. ,, 

Cut:•pna m..:pa TU<'- orrnmeM · 6orree IIJIII · Me:H.e~ 'Ii3necTHhle (jlaKThl o 
paUIIOIIa.TlhHhiX arrrrpm..:cn:tviaUI~5IX. B MeTpm-;:e TIIrra'D2.: Bo~rrepBhiX, 

. I)<iiJJIOH;l.TlhHCl5I {jlyHI\:UII5I'HaiiJIY'IIIIero .rrpu6mr:II\:eH~I5I, pa3yM~eTC5I, ~y~ ~-
·\ • • ' ' • ,. - • • ' j ' ' ·, • 

IUPCTnyeT: .ll.TI5I-,pacc1IaTpiinaeMOro HIDKe KOMIIJieKCHOro CJIY'l!a5I )J:OKa-
3<t ie.nncTno con:ep:tKnTc5I, Hanpi~Mep; B MOHorp~(jlun [2f · 

r ' . ' 

Bo~nn)pbiX, ,no'o6me r0]30p5I, paUIIOH~JlhHa5I {jly;KU~I5I Haiirry-qme­
to 'npu6mi:tKeHII5I 'rrro6oii · cTerreHII n ME'Tpiiimx nma Lp Heen:IIHCTBeH- ~ 

,' ~ .• ;.·' •• • '. . ;' :_ • t 

:Ha, 1-no 6l.mo·nony'I<'Hci H, B,. E(jluM:onhiM II _C. E. CTe'l!KIIHhiM. [3]. 
-~ 1961 ro~y:_ .B .ria.ITnHeiimeM pa3Hhi1ni aB'I:.OpaMII cTpolii:mcn rrp~~ · 
· M~'pnr:<!JY.~Kdriii c n:ny~I5I p·a3n:IFIHhil\m ,Hanny'i~:n:Mi1: pau:rlom1rrnHhn,iii 
arrrri>oKi::II~Ilc1HTaMII [4, '5, 6, 7],: c HC~~Jlh30BaHIIeM CB;HCTB CHMMeTpHH [8, 9]: 

. ' ~ ~, '. : . . \ .· -.'- \. ' ·. ' ' . ' . .• ' ' . ; - . 
,of.rieiihHO OTMeTIIM pe3yJinTaT qimu'·(E. "vV. Cheney) M rorrn:cTeHHa . 

J • " ' ·_ •, • . •. , ·, .•. • . : •• 

(A. A. Goldstein) [io],u c 6ecr-;:6H:e'l!HhlM -q:HcrroMHaHrry'!mil:x pauiio-
:HannHni?' ·amipcm:cii:~>.mHTon [ 11, 1 ~]. · · / .. 

Il·_:TI;e;'nu~, 3an:a'm H~x(nr-;:n:e:Hu5I paunonaJin:Hoit(jlyH~uuii uau~y-q· · 
• ' -- • .. • • • ' '• I . ' . ., ' .:, . ·-- • . . ' '•• ~'- \ -

~era IIpn6mDKeHU5I 5IDJI5IeTC5I HOpMaJihHOII B IIpOCTpaHC'!'BaX C HOpMOH 
Tuna. L 11 • KaK no mm~fmofJ: ~rep~, .TaK n no ·nrrorJaA~ ( npii, •B03MO~Ho, . 

. . ~IeKOTOphlX orpaHII'IeHII5IX): · ecnu. npii6JI:~DK~eMa5I {jlyHKUII5I .He 5IBJI5IeT:. ~ 
: . ·, . . - • :. I . . . 

C5I paUIIOHa.TihHOII CTeiieHII ( ~' m ), r,JJ;enii m---;:-: HaTypaJihHhle ~ucrra; 
. T(> HctHJiy~Iriree; (Aa~e JIOKaJI~HO HaiiJIJ'l!TIIee) paUIIOHaJI~Hqe IIpii6JIII-
1KCH!l<'· He. M~.LKeT ocymecTBJI5IThCH pauuoH~JihHoii <!JYHKUIIeii c~erreH:H · 
( n.:....: 1~ In._ 1 ), -.iTo n Pct3Hhle ro,JJ;hl ,JJ;JI5I pa3HhlX rrpocTpaH~TB ,JJ;oKa3hl­
·narrocn n pa6oTax [9, 10, 12, 13, 14; 15, 16]. 

~ . . . . .. . . 

II, 'HarmH:eu, cnofrcTBo Hee;inHcTneHHOCTII H~ney-qmero paull:o~arrn~ 
Horo aii~poKCIIM~HTa'5IBJI5IeT~5I IICKJI~.'lluTeJihH~}.f, T<l ec;h Te {jlyHK- ~. · 
¥-HH, uanrry>;I~ee paunoHaJIJ,Hoe 'npii6mnKeHIIe K(>TophiX ocymecTBJI5I..:. _ · 
cTc~·.Toiini~o o.nHoii pauiwHarrnHoii 4JYHKrrueii, o6paJy'roT n ucxo.n:H:oM · 
\· . ' . .. ' . . . . ~ . . . -
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npocTpaHcTne oTKphlToe nciO.n:y'mioTH~~ _!IHo:m:ccTno [17]; B c.rJy•nu' 
nemecTBCHHoro "nHeri:mero'~ npocTpaHcTBa Xap.n:n H'l,R( {1.:1 > ·1} ). 

, o6p~OBaHHOrO.aHaJIHTIJliCCKH1m B_D B~ei?rt~JCTII C')liiHII'IHOrO )liiC~ci D<'­
IUCCTBCHHhiMII iia nemecTBeHHoii ocn: fllYHKUinr:r..m, IIHT<:>rpa.:Ybr · CTir.:Y-. 

. Theca c Hocn:TeneM i.rephi BHYTPII HeKoToporo rro.n:oT1)<'1Ka ~IHmK<'c·':rna 
( ~ 1, 1) IIMCIOT Ka~biH p~3 C.ll~IHCTBCHHYIO paUIIOHaJibiJYID fll.YHKUIIIO 
HaiiJIY'IIIIero IIpH6JIII:iKCHIUI · IIpli. COBIIa)lCHIH~ CTCIICHII 'IIIC.IIIIT<'.IHI II 
3HaMeHaTeJia [18]. 3aMeTiiM, 'ITO IIOJriiHOMhl 'He IIpiiHa)l.II<'~KaT "'ITOJ.. 
MY Kmiccy. 

I . .· ' 
II pocTpaHCTBo Xp,p.n:n H2 ( V) o6pa3oBaHo aHaJIIITIPH'CKII!iiii · n <'.1UI- · 

HH'IHOM Kpyre V = { z ; I z I < 1} qiyHidJ:ua:r..m j (.:) c ·KOH<"IHOII Hop:r..ioii: 
i 

. 2 :·= . 'l . •. 
IIIII = E lhl < oo, ', )=0 . ' . 

. oO J 0 

f(z) = 'Efiz1 , 
j=O 

/ 
'{• ITOpO:iK)lCHIIOH CKaJiapHbiM · IIpOH3BC)lCHHCM 

(
-h ·. ) .·. ,-_1.' ·fo2i h. (· ~o) :··_(_,._ ·o·)' _d. e. . , 1 .1···.· . ., h(:::) g(::: ): l \ .. 

. g - - . · e . g ez ·- -. ·.. . · c - · 
' --: 27r 0 . · · . . c .· - 27ri lzl,;,l · Z ', ~. 

Con~KYIIHOCTh pauiio~aJI~Hbi~ ~ym:1u:H: n · 3To:r..d- rrpocTpaH:cTne l\,{o;KeT 
,. ·J ' ,•' ' ·• ( ;,~ ', ' \ '- I ' • / -

6hlTh · orrucaHa cne.n:yiOIUIIM o6pa3oM: · , · 
. , ..;__"!' • •· j' ' ·. \ I' I ";.; ; 

R ( ) ·..:_ L.J=OPJZ. . . ..._{ .· ... } ···vw ,, 
' n,m z - ~·c ' ' ) ' . c- co, cr, ···, 0' Cm E ' 0 . · .· , ilk'=O 1- CkZ ·. • · . ,. 

~ ' •• ' _f • _, ' 0 ,' 

· PaccMoTpu:M rrp116mr~eHIIe fllYHKUIIII f. E ,fl2 (V),· . EcJ!u JaqmK-" 
~ ' . -+ ' ( ·'V. • • 

· CIIpoBa Th BCKTOp' c, ·· O)lH03Ha'IHO. OIIpe)leJiaiOIIJ:III~. IIO_JIIOCa -pctUIIOHCLJih-

HOH fllYHKUIIIi, ~o B IIOJIY"ICHHOM JIIIHefm~M,~pocTpaHcTnc pau.noHaJih­

HhiX IPYHKun:H: c . .n:aHHhlMH noniOcaM:u cymecTny<;T. u. e.n:nm::rn('HHhi{I 
3neMe~T HaiiJIY"J:IIIero rrpn6nn::..KeHna; orrpe.n:enaeMhiii · HHTeprro.ITaun'cm~ 
HhiMII coo~HorneHIIHMII · [2]: 06o3Ha~IIIM 'III~{IIITenh ,;noro ~JI<'M.<'H:ra 
n ( .... ) . . ' . \ 

· r n z; c II nne.n:eM fllYHKUIIIO YKJIOHCHIIH. · · · · ·,: 
' - . 

On(C) =II f -, mPn(z; c) . ·-.. 112: iri wj(t, ~~~,(z; c:; -' •). :· 
. . - n,:::o(l ~ qz) · ... ·· -~·: -. ,'. nk=o(1 - ( k-) . 

I 1 . 1 
" 

r.n:e IIOCJIC)lHee pan·eHCTBO IIOJiy'leHo D 'cuny ycJIODIIII opToroH~tJihHOCTII. 

On edl'b O)lH03Ha~:Haa II rrpo.n:omr..:ae:r...i:aa ITO ncrrpe})biDHO(:TII H~t ;m:r..IbiKa­
HIIe co6CTDCHHOR o6nacin "orrpc.zieJICHII~ v'm ~yHi:-:uni· m KOMITn<'KCHhiX . 
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II<'P<':'.H'HHhix. E.n:rm<TD<'HH<)~Th paunon;t."'hHoro nYmo."'mK<'Hna THKIDI 
t>opa1m1 ~·nonn~c.SI. :K <'IIIIH~TD<'HH<><Tn r.!ooa."'bHoro :..mHIDn;:-.m q;,.HK~ _-) 

. i ~ 11, • • • ' - l ' • • ' 

ulm n,(i~. · · · -- · 
: I . . 

· TE<>PE~IA. Ilaa:uoooi'l> H~lryp<i."IbHl>ro k <;_ni:Ic•c-rn,n•t f E H'l(D). •· 
IDH'~JIWIH T]Jii iun:'mriHbU'JJ<IIIII(>Hii."IbHbi<' cp_,·Hr.:timr Harr.i.r<mwm npn- . 
fi~'ImiL<'HIIH C"TI'llC'HII ( ~·. 1). , 1 . . 
:.. t 

- . -~DTOp Dhll~a:-K<H'T O."'aro.n:apHOI"~h np~><P<;n·op~· n. r. 1nnon~· II .n:o.: . 
u('HTY :\If;\· H. C. · Da•wnanony 1a il:p:nr..:P<"KIII.' u crn:\1~:.1IiJ>~·Iomw• 
.n:ncKynpn. 
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HaJapeuKo M.A. 
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Pa6oTa HhiiiOJIIteua H Jla6opaTop1111 ~;~nepnhtX 

npc11p1111T 061,c;UIIII:IIIIOI'll II!IL'TIIT)'T~I ll;tCpllhiX. 

Nazarenkp M.A. 
Ori the Sl~lving of Braess Problem .. 

. . . . . 

At. 1976 D.Braess formulated the following 
L

2
-approximation: • is 'it. po~sible to exhibit a ftr 

"'\, . ' ' 

approximations (not only with 3: local best appn 
space Hi'D), V = {1:::1 <.1 ),c~nsisting of m1al) 

of L
2
-type on the bou,ndary, this problem _is sol 

(k,. f) degree. 

' . 
The investigation has been performed at th( 
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