ITPUHIINAII AUPUXJIE U ET'O ITPUMEHEHUA B TEOMETPUN

UBAH B. AP>KAHIIEB

o moruBam Gpomropsl M.U. fAxgperro ”Ilpuanun /ipixae Ta #OTO 3aCTOCYBAHHA”

II10omAAEL ®UTYPHI

Byaem Ha3BIBATE MIOCKYI0 GUTYPY npocmot, eCIn ee MOXKHO PAa30UTh HA KOHETHOE
YUCI0 TPEYTrOabHUKOB. s Takon ¢urypn A ee mmomans S(A) onpenenaseTcs Kax
CyMMa ILIOIIAAEH COOTBETCTBYIOIMNX TPEYTrOJLHIKOB.

Hanomuum, 910 TOUKA (T0, Yo ), IpUHALIEKAIAA GUIype A, HABLIBACTCA 6HYMpEH-
#eth Toukon GUrypsl A, ecan HangeTcsa KpyT (BO3MOXKHO, TOCTATOYHO MAJOTO Pa-
ouyca) ¢ IeHTPoM (g, Yo ), TEIUKOM JeKamun B A.

Hecnoxuo mposeputs, 9T0 (GpyHKINUA ”IIOMALIL" HA MHOXKECTBE MPOCTHIX (PUTYP
06IaAeT CACIYIOMAMY CBOUCTBAMU:

e eciu ¢urypa A umeer BHyTpeHuue Touku, To S(A) > 0;

e eciu ¢urypa A ciaoxena mz mpocThix Guryp Ay m As, He mMeMUX OOIIUX
BHyTpeHHUX Touek, T0 S(A) = S(A41) + S(A2);

® paBHBIA (GUIYPHL, T.e. GUIYPBI, KOTOPbIE MOXHO HAJIOKUTHL OTHA HA APYLYIO,
UMEIT OJAMHAKOBLIE ILIOMIIAIN;

® TWIOMA L KBAIPATA CO CTOPOHOU €IVHUIA PABHA, €UHUIIE.

Boaee o6mio, purypa B masniBaeTcs xeadpupyemoti, ecam s awodoro € > 0 cyme-
cTByI0T mpoctrie Guryper A; m Ay Takume, ato A C B C Ay m S(4y) —S(4)) < e
11 KBaAPUPYEMBIX (PUTYP TaKKe MOKHO OMPEeIeInTh MOHATYAE TUIOMAIN U TOKAa-
3aTh, YTO IUIOMAAL — DTO €IAHCTBEHHAS (DYHKIWSA HA MHOKECTBE KBAIPUPYEMBIX
duryp, 061a1ar0IAA TEPEINCTCHHBIMYU BHIIIE YeTHPbMA CBOMCTBAMMU.

OrMeruM, 9TO HE KaxKJasd IIOCKasd QUIrypa KBaapupyema (CM., HapuUMep, 3a1a-
ay 2). Kenaonmm 6onee AeTATEHO MO3HAKOMAUTHCA € MOHATUEM IUVIOMANM U €O
0000IIEHNSAMI MOXKHO PEKOMEHI0BaTh KHUTY [1].

3agaua 1. [lokaxure, 9T0 QUrypa, OTPAHUYIEHHAA KOHEUIHBIM YUCJIOM OTDE3KOB
U OyT OKPYKHOCTEH, ABIAETCA KBAIPUPYEMON.

3aga4da 2. Hamomuum, uT0 Qurypa HA3LIBAETCH 02paGHUUEHHOT, €CIU OHA COEP-
KUTCA B HEKOTOpOM Kpyre. [/lokaxwuTe, ITO mMiobas KBaapupyeMmas Gpurypa orpa-
HUIEHA.

IIpuHIUD AUPUXJIE OJIA ILIOIIAIENR

Caenyiomee TeOMETPUYECKOE YTBEPKASHNE HAMOMUHAET WM3BECTHBIN ~MPUHIUM
sumkos” Jupuxae (P. Dirichlet), u noromy 0GBIMHO HA3BIBAETCA MEOMETPUIECKUM
npuanunoM lupuxie wim npuamunoM Jupuxie nid mioma em.
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2 .B. AP2KAHIIEB

Teopema 1. IIycmv A — xeadpupyemas Pueypa, w Aq,..., Ap — xKeadpupyemvie
dueypor, codepacawuecs 6 A. Ilpednosorcum, wmo

S(A) < S(A1) + S(As) + -+ + S(Ap).

Toeda xax munumym dee uz Pueyp A1, ..., Am uMe0M 0OWYI0O SHYMPENHIOW TOY-
KY.

Loxazameavcmeo. Ilpennonoxxkum npotusHoe. Torma
S(A1U A U---UA,) = S(A1) + 5(A2) + -+ + S(An).
Yeaosua Ay, ..., A, C A BrexyT
S(A1UA2U---UA,) < S(A4).

ITonydennoe TIpOTUBOPEHNE ¢ YCAOBUEM 3ABEPIIALT MOKA3ATETHCTBO. (|

Mo amagoruu ¢ ”00OOIIEHHBIM IPUHIIAIOM AMMKOB” MOXKHO PACCMOTPETDH CJIEIYIO-
mee o6o6IIeHNe TeopeMbl 1.

Teopema 2. Ilycmv A — xeadpupyemasn dueypa, v Ay, ..., Ay — Keadpupyemvie
dueypor, codepacawuecs 6 A. Ilpednosorcum, wmo

nS(A) < S(A1) + S(Ay) + -+ S(An)

das nexomopozo mamypasvnozo n < m. Toeda xkax muwumym n + 1 uz dueyp
Ay, ... Ay uMeom 00wy HYMPERHION MOUKY.

Loxazamesvemeso. Ecnn aukakue n+1 u3 Hammx Gpuryp He MMEIOT 0OIEN BHY TPEH-
HEU TOYKW, TO OTKPHITAA IacTh MHOXKecTBa A1 U--- U A,, yInTHBaeTCA B CyMMe
S(A1)+S(A)+ - -+S(Ap) e 6oaee n paz, mmoTomy S(A1)+S(As)+- - +S(An) <
nS(A). O

3agaua 3. Buyrpu kBagpara co croponou 1 momernena gurypa, miomanb KOTo-
pou 6oable % [Mokaxwure, 410 3T PUrypPa COAEPKUT ABE TOUYKH, CUMMETPUIHEIE
OTHOCUTEJIbHO IEHTPA KBA,IpaTa.

Yxazanue. Paccmorpure BTOpPYIO QUIypy, KOTOpPas MOAYyHaeTCs U3 IEPBOU II€H-
TPAIbHOU CUMMETDPHUEN.

3agaqda 4. Ha cdepe nMmeercs ngaTHO, IWIIOMIA AL KOTOPOro OOJBIIE IOJIOBUAHEL ILIO-
maan chepnl. /JokaszaTh, ITO 5TO MATHO MOKPHIBAECT TAPy AUAMETPATLHO TPOTHU-
BOTIOJIOXKHBIX TOYEK C(EepHI.

3agadga 5. B kBagpaT co cTOpOHOU |1 MOMECTUIN HECKOILKO OKPYKHOCTEN, CyMMa,
paanycoB KoTOpEIX paBHa 0.51. /lokaxuTe, ITO CYIMIECTBYET MPAMAas, TapaLIeIbHAL
OJHOU 73 CTOPOH KBaAPaTa U IEePECeKAIoas He MEHee IBYX OKDPYKHOCTEN.

3agaua 6. B kBagpar co cTOpoHOU 1 MOMECTUIN HECKOIBKO OKPYKHOCTEN, CyMMa,
muH KoTopeix paBHa 10. Jokaxure, 9TO CymIECTBYET TPAMAd, NEPECEKAIONAA He
MeHee YeTLIPEX OKPYKHOCTEN.



IIPUHIONUIT JUPUXJIE 1 TEOMETPUA 3

TEOPEMBI BAUXPEILATA 1 MUHKOBCKOI'O

SaduKcrpyeM Ha IIOCKOCTH MPAMOYTOJBHYIO JEKAPTOBY CUCTEMY KOODJAUHAT U e~
Pe3 KaxXAYI0 TOYKY C LIeJbIMU KOOPANHATAMY IIPOBEIEM JIBE IIPAMBIE, TapaJeTbHbIe
KOOPOUHATHBIM OCAM. llOIydeHHAs CHCTeMa IPAMBIX HA3BIBACTCA UYEAOUUCAEHHOU
pewemKoti, a TOYKHU C UEABIMI KOOPAWHATAME — Y340MU IMEJOTUCICHHON PEIIeTKH.
Henouucnennas pemerka pa3dbuBaeT MIOCKOCTH HA KBAAPATHL CO CTOPOHOU 1.

PaccMmoTpuM nesouncaeHHyo pemeTKy M HEKOTOPYIO KBaAPUPYEMYIO IIOCKYIO (hu-
rypy. Uucjao NOKPLITHIX (PUIYPOU Y3J0B 3aBUCUT HE TOJLKO OT (POPMEL (PUIYPHI,
HO U OT ee pacnojoxkenus. Hampumep, uMeiorTcs GpUrypbl CKOJIb YIOAHO OOMBIION
IUIOLIAIK, He IOKPLIBAIOILKE HU OAHOrO y3jaa (npusegure npumep !).

Teopema Bauxdeasara. [Iycts A — kBagpupyemas Gurypa Ha KOOPIUHATHON
IIOCKOCTH, IWIOMALL KOTopon > n. Torga ¢purypy A MOXKHO mapaLieJbHO Iepe-
HECTH TAakuM 00pa3oM, YTO OHA MOKPOET He MeHee n + 1 yaia meqouuciIeHHON
peleTKy.

Loxazamesvemeo. KagpaThl IEIOYUCIEHHON PEIETKN paspe3anT ¢urypy A Ha
KOHEYHOE “uciI0 KyckoB (A orpanuwuena !). Ycaosue S(A) > n moxaswiBaer, 4To
queao KyckoB > n + 1. CaokuM Bce KBaAPATUKY, KOTOPHIE MEPECEKAET HaIla (PU-
rypa, ’s komony” . Mul nony4dum > n + 1 ¢puryp BHyTpu KBaapara cO CTOPOHOU 1,
CyMMapHas TIOIMA AL KOTOPEIX > 1. COmIacHO TeopeMbl 2, MPUMEHHEHOU K €IUHUY-
HOMY KBaJpaTy, HAUAETCA TOYKA P, KOTOpas MpUHANIEKUT HE MeHee deM n + 1
Kycky Hamen ¢purypsl. OCTaeTcsa IPUMEHNTE K A NapauleqbHBIN TEePEHOC Ha, BEK-
TOp, COEAUHAIOMMII P ¢ HEKOTOPBIM Y3J0M IEIOUUCICHHON PEIIeTKY. d

IIpu n = 1 Teopemy Bauxdensara MOXKHO 1TepedOpMyInPOBATL TAK.

Teopema 3. IIycmv A — keadpupyemas Puypa wa K00OPIUHAMHOT NAOCKOCTU,
naowado xomopoti > 1. Toeda 6 A moxcno natimu deée mecosnadaujue MouKy
(z1,y1) u (T2,y2) maxue, wWNo To — T1, Y2 — Y1 — UEABIE YUCAG.

ITnockas purypa A HasbIBaeTCA 8LINYKAOL, €CAU BMECTE € JIOOBIMU ABYMS CBOUME
TOYKAMU OHA CONEPKUT OTPE3OK, UX COETUHAIONIAN.

Crenyrommas TeopeMa, IPUHAIJISKAIIAA HEMEIIKOMY MaTeMaTuky | 'epmany MuHkoB-
CKOMY, BO3HUKJA B PAMKAX I'€OMETPUUIECKON TEOPUU TUCE.

Teopema Muukosckoro. [Iycts A — cuMMeTpUYIHAA OTHOCUTETHHO HATAIA KOOD-
MUHAT BHIMYKJIaA KBagpupyeMaa ¢purypa miomaan > 4. Torga A conepkuT TOUKY
C LEJBIMU KOOPAUHATAMU, OTJINYHYIO OT HAYAIa KOODIUHAT.

LHoxazameavemeso. [lpuvenns Kk A rOMOTETHIO C IEHTPOM B HAMaIe KOOPAWHAT U
KO3(ppunrerToM %, MbL noayauM ¢urypy B mromazu > 1. Ilo Teopeme 3 durypa
B copgepxut necoBuagaomue To49ku (1,y1) U (T2, Y2), LIS KOTOPBIX YUCIAA Ty — L1
U ys — Y1 Uease. B cuiy cuMMeTpuaHOCTH TOUKa (—I1, —Y1) JeXuT B B, a B cu-
Jy BHINYKJIOCTH B B gexut u cepeauna O oTpeska, COeIUHANOMETO (—x1, —Y1) U
(72,y2). Touka O mmeet xKoopamHaThH (255, L2580 3Ha9INT, TOYKA C KOOPANHA-

Tamu (z9 — T1,Y2 — Y1) JEKAT B A. O

3agaua 7. Ilycts A — kBagpupyeMas GUTYpa HA KOOPAUHATHOU TIOCKOCTH, TIIO-
mans koropou < n. [lokaxkure, 4T0 A MOXHO MAPALIEALHO MEPEHECTH TAK, UTO
oHa IOKpoeT He Oojee 1 — 1 y3/1a LEeJOYUCIEHHON PEIIeTKA.

3apgada 8. Iloxaxure na npumepe, 4ro B Teopeme Munkosckoro yciosue S(A) >
4 Henb3s 3aMeHuThb Ha ycaoBue S(A) > 4.



4 .B. AP2KAHIIEB

3agaua 9. [Iycts A — cuMmMeTpUIHAS OTHOCUTEABLHO HAYAIA, KOOPAMHAT BBILYKJIAsA
KkBagpupyemas urypa wromanu > 4n. Jokaxure, aTo A cogepxkutT He Menee 2n+1
TO4YeK C HEeNbIMUA KOOPAMHATAMU.

TEOPEMA [IMPUXJIE OB AIINIPOKCUMAIIMM UPPAITMOHAJBHBIX YUCEJ

PaccMoTpuM mppanumoHatbHoe 9uCIO (¢, HATYPAIBHOE YUCIO § U MHOXKECTBO

1 1

A={(z,y) i |lox -yl < -, |z| <s+ S}

S 2
OTO MHOXKECTBO €CTh IaPALICIOrPAMM, ILIOMA L KOTOPOrO PABHA % -2(s + %) =
4(1+ 4) > 4. Dra Qurypa BEIIYKIA I CUMMETPHIHA OTHOCUTENBHO HATATA, KO-
opauaaT. Teopema MUHKOBCKOT'O yTBEPKIACT, 9TO B A €CTh TOYKA C IEABLIME KO-
opaunaramu, orandaas ot (0,0). Moxno cauraTh, 9TO HEpBasg KOOPAUHATA HTOU

TOYKY noAoKuTENbHA (00bacHuTe 370 !). Tem caMbIM 10Ka3aHa CIEAYIOMAA Teope-
Ma.

Teopema dupuxie. i1 npon3BOIbHBIX UPPALXOHAILHOIO 9UCIA (¢ M HATYPAJIb-
HOT'O 9MCTA § HAUTYTCA TaKue Ieqbie uuciaa ¢ u y, 9to 0 < z < s m

1
lax —y| < —.
s

3agada 10. Jokaxure, YTO A IPOU3BOIHHOIO MPPALMOHAIBHOIO YKCIA O Cy-

mecTByeT 6ECKOHEIHO MHOI'O PAIMOHAIBHBIX TUCET ' TaKuX, 9TO |a — %| < #
3apgadga 11. [Joxkaxure, ITO A1 TPOU3BOJLHBIX UPPANMOHATLHOT'O YMCIA (¢ M HaA-
TYyPaTbHOTO YHUCIA § CYMECTBYeT DAlMOHATLHOE MO °* Takoe, 9TO 1 < § U

1
|OZ—%|<E.

Yxazanue. Paccmorpure npobHbIe YacTy duces o, 2q, . .., S, Pa3IeJuTe OTPE30K
rq > > 7 ) FZL

[0,1] Ha s paBHBIX YacTel M, PACCMOTPEB ABA CJAyYas, MCTIONL3yHTe ”OOBIIHLIN"

npuHIun /upuxie.
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