XXXIII Kuposckaa AMILI, 3-28 uronsn 2017 200a e 10 kaacc e 17 urons
Teopema Poppa-PankepcoHa

Paccmompum 3amrxHymyro cucmemy 8000nposooHbr mpyb ¢ eOuHCmeeHHbM
UCTMOYHUKOM U e0UHCMBEHHBIM CMOKOM 800b.. TaKyr CucCmemy MOoHCHO U306-
pasumsv 8 sulde 2paga, Kaxrcoomy pebpy Komopozo CONOCmMagAeHO “HUCAO — TPO-
nYCKHaA cnocobrocms amozo pebpa. MootcHo nonpobosams nNponycmums Hepe3
MY CUCMEMY OM UCMOKA K CMOKY HEKOMOPOE KoauHdecmso e00v. Ecmecmeen-
HO, NOMOK “epe3 Pebpo He MOIHCEM NPEBBIULAMD €20 NPONYCKHOU CNOCOOHOCTMU.

1. Ha pebpax Kyba pacctaBuAm umcaa OoT 1 A0 12, obo3HaAYAIOIIME IIPOIYCKHYIO
CIIOCOOHOCTD. 3alyCTUM MAaKCUMAaABHEIN IIOTOK MEXKAY IIapOil IIPOTUBOIIOAOXKHEIX BEP-
muH. Kakoe (a) muruManbHoe; (b) MakcuManrbHOE 3HAYEHUE OH MOXKET IPUHUAMATD?

Tenepv xaotcoyro mpyby ocHACMUM KAANAHOM, KOMOPBLIU MPONYCKaem 60-
0y moavko 8 00HOM HanpasaerHuu. IIponyckHyro cnocobHocmb 8 HANPABAEHUU,
NPOMUBONONOHCHOM HANPABAEHUIO pebpa, cuumarom pagHot Hyaro. Obo3HaUM
(x,y) pebpo, sedywee u3 8ePUWUHBL X 8 BEPULUHY .

Onpepenenne. OpUeHTUPOBAHHLI! I'pad C ABYMSI BHIAEACHHLIMU BepIIMHaMu (UC-
TOYHUKOM S ¥ CTOKOM t), a TaK)Xe C Ha3HAYEHHON Ka>kAOMY pebpy IPOIYCKHOM cIio-
cobrocTbio C(X,Y) Ha3BIBAETCS TPAHCIOPTHON CEThbIO. Y MCTOYHWKA HET BXOASIIUX
pEbep, a y cTora — ucXoASmuX. [IoTokoM HasbIBailoT pyHKIUIO F(X,Y), YAOBAETBOPSI-
IOIIYIO CAEAYIOITUM YCAOBESIM. AAst Atoboro pebpa F(x,y) < C(x,Yy); Arst Af0bOI BEp-
IMAHBI, KPOME MCTOYHUKA U CTOKA, CYMMAPHBIN BXOAAIINY IIOTOK PaBEH CyMMapHOMY
MCXOASIIEMY. ByaeM TakXe cuuTaThb, 4To F(X%,y) = —F(y,X), TO €CTb OAHOBPEMEHHO
C IIOAOYKUTEABHBIM IIOTOKOM F, MAYIIIIM OT UCTOYHUKA K CTOKY, B IIPOTUBOIIOAOKHOM
HAIIPaBAEHUY MAET PABHEBIA IO aOCOAIOTHON BEAMYWHE OTPHUIIATEABHBINR IIOTOK.

Onpepenenne. OCTaTOYHOR CETHIO AAS 33AAHHOT'O IIOTOKA HA3LIBAETCS I'pad, Ha KO-
TOPOM Ka’kKAOMY pebpy ¥ HaIlpaBAEHUWIO HAa HEM COIIOCTaBAEHA OCTATOYHAS IIPOIIYCK-
Hasl CIIOCOOHOCTB, TO €CTh PAa3HOCTH IIPOIYCKHOM CIIOCOOHOCTM M IIOTOKA YEPE3 3TO
pebpo.

Onpepenenne. Paspe3oMm rpada Ha3bIBAETCS pa3breHre MHOKECTBA BEPINUH rpada
Ha ABe dacTu (S, T), oAHA M3 KOTOPBIX COAEPIKUT MUCTOK S, a Apyras — cTok t. Cymma
IIPOIIYCKHBIX CIIOCOOHOCTEM 110 BceM pebpaM ¢ KOHIIAMYK U3 Pa3HBIX YaCTEN Ha3bIBAETCS
IIPOIIYCKHOM CIIOCOOHOCTBHIO pa3pesa.

2. (a) IIycTyr Ha HerkOTOpOM rpade 3apaH IIOTOK M HET paspe3a C HYAEBOH CyM-
MapHOY OCTATOYHON IIPOIIYCKHOM CIIOCOOHOCTBHIO. AOKa>XUTE, YTO TOTAA IIOTOK Uepe3
rpad MOXXHO KaK-HUOYAL yBEAUUUTD. (b) A MOXXHO AU €ro IPU 3TOM OCTABUTH IEAO-
uncaeHHBIM? (3A€Ch MBI pacCMaTpUBaeM LIEAOYUCAEHHEIE IPOIYCKHbIE CIIOCOOHOCTH. )
(c) Teopema ®oppa-®PankepcoHa. Beamumra MakCHMManbHOrO IIOTOKA B rpade paBHA
IIPOIIYCKHOM CIIOCOOHOCTH pa3pe3a ¢ MUHMMAABHOM IIPOIIYCKHOM CIIOCOOHOCTBIO.



Caedyroujue meopemuvt 8v.800aMcA u3 npedwvidywet. HyotcHo auws nocmpo-
Ums cemmp.

3. Jlemma Xonna. EcTb N 1oHOIIEH ¥ HECKOABKO AEBYINEK. VI3BECTHO, YTO AAS AIO-
6oil rpynnel u3 k 10HOIIEY eCTh He MeHee k AEBYIIEK, Ka’KAas U3 KOTOPBIX 3HaAKOMa
XOTsI 6BI C OAHUM 43 3TUX k IOHOIIEHR Ans Afoboro k or 1 po n. Toraa MoOXHO Bcex
IOHOIIIE >KEHUTH HA 3HAKOMBIX AeBYIIKax. (a) AobaBuM K ABYAOABHOMY rpady MCTOK,
COEAVHEHHBIN CO BCEMHU IOHOIIAMM, & TAaK)K€ CTOK, COEAMHEHHBIA CO BCEMHU AEBYIIKA-
Mu. [IpucBouM Ka>xkpoMy pebpy mpomyckHyio crocobuHocTh 1. IIycTh mpou3BOABHBIN
pa3pe3 AEAUT I'pad Ha ABe KOMIIOHEHTHI: B S HAXOAUTCS MCTOK, a B | — cTok. IlycThb
B S IIOIIaAV POBHO b IoHOMmIER M W AeByIIeK. AoOKa>XuTe, 4TO MeXXAY S u | He MeHee
n pébep. (b) AorarxkuTe AeMmy XOAAa.

Onpepenenve. BepmuHHEBIM IOKPBITHEM B I'pade HA3BIBAETCSI TAKOE MHOKECTBO BEP-
ITWH, YTO Ka>XA0e pebpo UMeeT KOHEI B 3TOM MHOYXECTBE.

4. Teopema Kénura. B pAByproAbHOM rpade pasMep MUHUMAABHOTO BEPIIMHHOTO IIO-
KPBITUSI PaBeH pa3Mepy MaKCUMaAbHOI'O IlapocodeTaHus. [lycTh mMeeTcs: ABYAOAB-
HBIZ Ipad C eAMHWYHOMN IIPOIYCKHOM CIIOCOOHOCTBIO KaXXAOr'o pebpa, ACIOAHEHHBIHN
HICTOKOM UM CTOKOM, KaK B AOKa3aTEABCTBE IPEABIAYIIEN TeopeMEl. (a) AOKa>kKUTe, ITO
pasMep MaKCUMAABHOI'O IIapOCOYETaHUsI paBeH MakCuMaAbHOMY oToKYy. (b) Paccmot-
PUM MUHUMAaAbHBIZ pa3pes. [locTpoiiTe o HEMY BEPIIMHHOE IIOKPHITHE, B KOTOPOM
BEpIINH He GOABIIE, YeM IIPOIYCKHASI CIIOCOOHOCTHL paspesa. (c) AoKa>kuTe Teopemy
Kenwnra.

5. Teopema Menrepa. (a) Mexxay BepumHAMZ W ¥ V CYIIECTBYET K pebepHO Hemepe-
CEKAIOIIUXCS Iy TEN TOTAA U TOABKO TOTAQ, KOTAA ITOCAE YAAAEHHUST A0OBIX k — 1 pebep
cymiecTByeT myTh u3 U B V. (b) Mexxay BeprmmHaMu U # v CymIECTBYET K BEPLIXHHO
HEIePECEKAIOIIMXCST Iy TEN TOTAQ U TOABKO TOT'AQ, KOTAA IIOCAE YAAAEHUST AFOOBIX k— 1
BEPIIXH CYIIECTBYET IIyTh U3 U B V.



