JImcrouek 1. Jlemma IlInmepuepa

1. KBagpart, BepImuHbl KOTOPOTO MOKpAaITeHbl B IBeTa 1, 2, 3, 4, TpuanryaupoBan. BeprruHbt
TPUAHTYJISINA MMOKPAITEeHbI B Te Ke 4 1BeTa, IPUIEM Ha CTOPOHE KBaJipaTa MeK/Iy BepITHHAMA
IBETOB ¢ W j WCHOJH30BAHBI TOJBKO 1BeTa ¢ U j. JloKakure, 4TO B TAKOW TPUAHTYIAIUA
MOZKHO HAHTH He MeHee JBYX PA3HOIBETHBIX TPEYTOJIbHUKOB TPHAHIYJISANNE (TPEYyTOJbHUKOB,
Y KOTOPBIX BEPINUHBI MOKPAIIEHBl B TPU PA3HBIX I[BETA).

2. BepiuHbl TPUAHTYJISIIIAA TPEYTOJbHHKA MOKPACHIN KAKUMHU-TO IBETAMHU (UX MOZKET OBITh
MHOTO0). JIoKayKuTe, 9To HAKIETCS XOTsI OBl OJTHO U3 JIBYX — PA3HOIBETHBIH TPEYTOJIBHUK UK
OJIHOIBETHBI KOHHEKTOP (CBA3HBIN moArpad, 3a/IeBaOIIuii BCe CTOPOHBI HCXOJHOTO TPEYTOIb-
HUKA).

3. (Hdyasbuag jiemma [luepuepa) IlycTh Beplinibl TPUAHIY/IAIUM TPEXMEPHOTO TeTpasipa A3,
rpaHu KoToporo Hazosém Fy, I, Fs, F3, nokparmiens B 1sera 0, 1,2, 3 Tak, 4To:

® OTHOCHTEJbHAsI BHYTPEHHOCTH Ipanu F; (T.e. rpanb 6e3 rpaHUYIHOrO TPEYTrOJbHUKA) I10-
KpallleHa B IBET 7; JOIOJHUTEIbHO raPaHTUPYETCsl, YTO B 3TOH OTHOCUTEIbHON BHYTPEH-
HOCTHU €CTh XOTS ObI OJHA BEPITHHA;

® OTHOCHTEJbHAS BHYTPEHHOCTD pebpa F; N F; (T.e. pebpo 6e3 KOHIOB) MOKpAIIeHA B I[BETA
i, j; JOMOJHUTEIbHO TOTPebyeM, 9TOOBI B 3TOH OTHOCHTEIbHOM BHYTPEHHOCTH OBLIA XOTS
OBl OJHAa BepIIHHA.

e sepumna F; N F; N I}, nokpamena B 11000t u3 nseros i, j, k.

JlokaxkuTe TOrja, 4TO CYIIECTBYET JEeMEHTAPHLIA TeTpasdap pa30ueHus ¢ Pa3HOIBETHBIMU
BEpITUHAMH.

Sameuarue. Texuudaeckne OrpaHUIeHnsT MOYKHO OIIYCTUTH, €CJIN PA3PEIIUTh KPACHTh BEPITUHBI
B HECKOJIBKO TIBETOB OJTHOBpeMeHHO (B jyxe jseMMbl Kuacrepa—KyparoBckoro-Masypkesnya).

4. (Hacrubiit ciaydait Teopembr eiina-Banara) PaccmarpuBatorcss Tpu pasiudHble PackpacKu
BepiH TpranTyasannn Tpeyroasanka A2, TTepsast packpacka ncrosbsyer mpera 100,200 31
propas — nsera 12 22 3@ rperpg — nsera 14),2) 36), Bee tpu packpacku mimeprepos-
ckie (B 9AaCTHOCTH, BEpIIHHA i MCXOJHOTO TPeYyTOoJbHHKa HoKpammena B mpera 1), i) i(3)),
JloKazKuTe, 9TO CYMIeCTBYeT 3/eMeHTapHbI TPeyroabHIK pa3breHns, BepHInHbl KOTOPOro Mo-
kpamennt B 1pera 10,200 3% e (4,5, k) — nexoropas nepecranoska uucen 1,2, 3.

5. [lpaBuabHBIA TpeyroIbHUK Pa30UT Ha 25 paBHBIX TPEYTOJTbLHUKOB. BepIInHBI TpUAHTYIAIINH
IpOHyMepoBa/n HEeKuM obpazom uuciaamu or 1 o 21. Jlokaxkure, 9T0 METKH B BepIIUHAX
KaKOro-To pebpa pazindalorcd Xors Obl Ha 6.

6. /IBa urpoka urpaioT B reKC Ha JIOCKe, uMemoleil ¢hopmy pomda, pazdUToro Ha IMEeCTHyIro/IbHU-
K1 (CM. PHCYHOK BO BTODOii Jjiekrun). JTokazxKuTe, 9T0 y MePBOrO HIPOKA €CTh BBIUTPHINTHAS
CTpaTerus.
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[TycTh TpéxMepHBIiT MHOTOTPAHHUK P — npocmot, TO eCTh B KaXKJ0il BEPIIUHE CXOAUTCH TPH
pebpa. lomyctum, P (¢ BHYTPEHHOCTHIO) MOKPHIT 00beJMHEHHEM OTKDPBITHIX MHOYKECTB TaK,
9TO HHKaKasg TOYKa He HaKpbhITa YeTHIPbMs W3 HUX. /[oKayKWTe, YTO KaKOe-TO M3 MHOXKECTB
MOKPBITHS 3aJeBaeT XOTd OBl YeThipe rpanu P.

Ha emgmamanom kpyre B? sagano BekTopHoe mose v : B? — R2? Te. KaxIol TouKe
r = (x1,19) € B? mocrasnen B coorsercrBue BeKTOp v(r) = (v1(x),v2(x)) € RZ Ilycrs
U3BECTHO, YTO 1OJIe Hurjge He obpamaercs B Houb (v(z) # (0,0)), a Takzxke 4rTo nose v(z)
HEIPEPHIBHO 3aBHCHT OT TOYKH = (IPU MAJIOM H3MeHeHHH z noje v(x) MeHsgeTcs ciado).
PaccmaTpuBaeTcs OJHOKPATHBIH 00X0J rpaHudHoil okpyxHOocTH S = 0B?, 3amapaMeTpuso-
BauHON pu oMo dbyukiwa z(t), t € [0, 1], u u3MepsieTcs KOJIUIecTBO 060POTOB BEKTOPA
v(z(t)), xkorma t mpoberaet ot 0 1o 1, a x(f) mpoberaer rpaHUIHYIO0 OKPYKHOCTD. JloKaxuTe,
9TO 9TO YUCJIO 000POTOB 00s3aHO ObITH HyJeBbIM. (Ilodckaska: TpuaHryupyiiTe MeJIKO Kpyr
U IpULyMaiiTe IMIIePHEPOBCKYI0 PACKPACKY, CBA3AHHYIO C TIOJIEM. )

[Iycts g : B® — R3 — nenpepniBHad (BpyHKIHNSA, TaKad 9TO Ha IpaHulle mapa B> nMeeT MecTo
HepaBeHCTBO (g(x), ) > 0 (TpeyrosbHbBIMU CKOOKAMU 0DO3HAYEHO CKAJSIPHOE IPOU3BEICHHE).
Jokaxkure, uro dx € B3 : g(x) = 0.

(Ouenn yacTubiii caydaii reopembr ZKopaana) [lycTh B mpsMOYTOJIbHEKE HA TIOCKOCTH HAPU-
COBaHBI JIBe KPHBbIe, 3a/JaHHble HElPepbIBHbIME GyHKIuAMU v1, Yo : [—1,1] — [a,b] X [¢, d],
NPUYEM 7| COEJMHSIET JIEBYIO CTOPOHY IIPSIMOYTOJbHUKA € TPABOM, a 7Yy COAMHACT BEPXHIOI
CTOPOHY ¢ HUzKHel. JloKazKuTe, 4TO KPUBbIE NEPECEKAIOTCH.

Jlokazkure, 9o /151 JIIO60TO HempepbiBHOTO oTobpazkenus f : B — R™ (B™ C R — eqununu-
HBI TTap ¢ IEeHTPOM B Havaje KOODAWHAT) Haiinérca Touka x € B", takag 9ro © = Af(x),
0< AL,

(Teopema ITeppona—®@pobennyca) ITycts Marpuna (a:;);j—; COCTOMT W3 MOMOKUTETHHBIX UH-
cen. JJokazkuTe, 9TO y Heé ecTh COOCTBEHHBIH BEKTOD, COCTOAIINN U3 MOJOKATEIbHBIX THCEL.
(Ilodckasxka: 3TO MOXKHO BBIBECTH U3 TeOpeMbl Bpayspa.)

(Hacrabrit caygaii reopembl Kapacésa) Tpéxmeprbiii Ky6 9acTHIHO HOKPHIT OTKPHITHIME MHO-
JKecTBaMU, HIKAKOe 3 KOTOPHIX He 33/ieBaeT HUKAKYIO Mapy MPOTHBOIMOJIOKHBIX IpaHeil Kyba.
[IycTh n3BeCTHO, UTO HUKAKWeE TPU MHOXKECTBA He UMeloT 001ei Touku. JJokaxkuTe, 9T0 Kakas-
TO KOMIIOHEHTA CBA3HOCTU HEHAKPDLITON JacTu Ky0a ImepecekaeT 4eTbipe napasuie/bHbix pedbpa
Kyba.

(3amaua H. H. Koncranturosa 1mpo Bo3sl) 113 ropoga A B ropoj B BeayT JaBe He Hepeceka-
muecst Joporu. V3BecTHO, 9TO /BE MAIUHBI, BBIE3KAIONINE 110 Pa3HbIM jJoporam u3 A B B u
CBSI3AHHBIE BEPEBKON HEKOTOPON /inHbI, MeHbIeil 2¢, cmorau npoexath u3 A B B, He nopBas
BepeBKHu. MOryT Jin pa3MuUHYThCHA, HE KOCHYBINHUCH, JIBa, KPYTJIBIX BO3a paanyca {, MEeHTPHI
KOTODBIX JIBUKYTCA TIO STUM JIOPOraM HaBCTpedy JApYT Jpyry?!

(amaua H. H. Koncrantunosa npo anpnuancros) Cpeau poBHOIT crenn crout ropa. Ha Bep-
IIMHY BEIYT JBe TPOMbl (cunTaeM uX rpadUKaMi HempepbIBHBIX (DYHKIMHA, COCTOANINME U3
KOHEYHOTO YHCJIa YIACTKOB MOHOTOHHOCTH ), HE OIYCKAIONINECs HUKe YPOBHs crenu. [IBa aib-
MUHUCTA OJHOBPEMEHHO HAYAJN TObeM (0 PA3HBIM TPOIAaM ), COOII0Iast YCJIOBHe: B KayK Iblii
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MOMEHT BPeMeHHU OBITh Ha OAWHAKOBOI BhIcOTE. CMOTYT JIM aJbIHHUCTHI JTOCTHYL BEPITHHBI,
JIBUT'AZCh HEIIPEPBIBHO?

(Hacrubtiii cayuait semmbl Takepa) [Tycts Tpuanryisius kpyra B2 antunoaabia Ha rpaHuIe,
T.€. TAKOBa, YTO BEPIIUHBI TPUAHTY/IAINN, TPUHAJJICIKAINNE TPAHUYHON OKPYKHOCTH, TTPHU
NeHTPAJIBHON CHMMETPHUH ¢ IEHTPOM B HYJIe TePeXoldT B BepIIWHB TpuaHryasnuu. [lycThb
TaKyKe BEPIIUHBI TPUAHTYJIAIUNA TOMedeHbl MeTKamu +1,42, —1, —2 Tak, 9TO IeHTpaIbHO
CUMMETPUYHBIE BEPIIMHBI C I'PAHMIILI IOMEYEHbl ITPOTUBOIOJIOKHBIMU MeTKamu. Jlokaxkure,
ITO B 3TOH TPHAHTY/ISIUN HAWIETCT Junoab — pedpo ¢ TPOTUBOMOIOKHBIMA METKaMU Ha
KOHIIAX.

Kogsép CepnuHcKOro — noJMHOXKECTBO IJIOCKOCTH, onpeje/isemoe tak. CrtapryeMm ¢ KBaJpara,
KOTODBII pa3pe3aeM Ha JeBATh PABHBIX KBAPATOB, W CPEIHUX M3 HUX BHIOPACHIBAEM. 3aTeM
IIOBTOPAEM IPOIeCC Jijisd OCTABIIUXCA BOCBMH KBaJIPaTOB, U TaK Jajlee CYETHOE KOJHUYECTBO
pas.

e JlokazkuTe, YTO TOMOJOIUYECKas PA3MEPHOCTD MOy YUBINErOcd MHOYKECTBa paBHa 1.

In N
—1Ineg?

e Buiunciure ppakraabuyo pazmepHocTb MHUHKOBCKOTO 3TOTO MHOYKECTBA! lin% r7e
E—
N. — MUHUMAJILHOE YHUCJO MHOYKECTB JUAMETPa €, KOTOPHIMU MOYKHO TOKPBHITH HAIllle

MHOZKECTBO.

[IycTh MI0CKOCTH TPHAHTYJIMPOBAHA TaK, UTO JIOO0OH TPEYrOJMbHUK TPUAHTYISIIUN MOKHO Ha-
KPBITb TPAHCJASATOM (PUKCHpOBaHHO# BBIIYKIOH burypor K. /lokaxKkure, 9To TOra JII0OO0i
TpaHcaaT K 3ajeBaer BepIINHY TPUAHTYJIAIIAM.

e IlycTh s KaxK 101t TOUK T € S 2 JIBYMePHO# e IMHUIHOI cdephbl B KacaTeIbHOH TI0CKO-
CTH K & HAPUCOBAHA JBYMepHasd BBIIYKIad GUTYpa, 3aMKHYTad U OTpAaHUYCHHA, TPUIEM
3aBUCAIIAdg OT & HenpepbiBHO. JloKaxkuTe, 9To ecin Bce 3TU purypbl adpduHHO IKBUBA-
JIEHTHBI JIPYT IPYTY, TO OHU JLIUICHI.

e (Teopema Aymepbaxa—Masypa—Yiaama) [IycTh B 6aHAXOBOM NMPOCTPAHCTBE BCE JIBYMEP-
HbIE TTOJIIPOCTPAHCTBA TONAPHO JUHEHHO M30METPUYHbBI JAPYT ApyTry. Jlokaxkure, 410 1po-
CTPAHCTBO T'MJILOEPTOBO.

JlokazkuTe, 9TO €CIM CTeNeHb KyCOUHO-IWHEIHOTO oToOpaxkenmst f : S" — S™ He paBHa
(—=1)"!, To f UMeer HENOABUKHYIO TOUKY.



