Benopycckasa pecnybiimkaHckas cTyJeHYecKasd OJMMIINAaLa II0 MaTeMaTHUKe.
I'pynma A
12 maa 2016 .

1. lleasie uncna a,, b,, e n € N, onpenensiorcs coornonternnem (1 + v/3)" = a, + b,\/3.
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2. Ciyuaiinast Touka (v, ) paBHOMEDHO DACIPEJIEIeHa B JIMHUYHOM KBaJpaTe
{(z,y) : 0 < z,y < 1}. Haiinure BeposITHOCTH TOTO, YTO MHOTOUJIEH
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HMeeT TPU PA3JTUIHBIX JIeCTBUTEIbHBIX KOPHS.
Yrazarnue. BeposgdTHOCTHL paBHA OTHOIIEHHUIO ILJIOMIAIH (PUTYPBI, KOTOPYIO 00pPa3yIOT TOUKH
(v, B) ¢ yKazaHHBIM CBOHCTBOM, K ILIONIA/M €JHHUIHOIO KBaJIPATA.

3. Ilycrs f, g — menpepniBHBIE (DYHKIUH BEIECTBEHHOI TepeMenHoil ¢ mepuogom 1. Jlokaxkure,

4o ™ Olf(x)g(nx)dx - (/Olf(x)dx) (/Olg(x)dx>

4. Tlycrs ayist BemecTBeHHBIX MaTpun A, B pa3MepoM 2 X 2 BHITIOJHIETCS HEPABEHCTBO
det(AB + BA) < 0. Jlokaxure, uto Torga det(A% + B?) > 0.

5. Paccmorpum JiBa n-MepHBIX npoctpancTBa X, Y ¢ 6asucamu (eq,eq,...,6e,), (€],¢e5, ... ¢e)
COOTBECTBEHHO U 33/IaHHBIMU Ha X, Y HOpMaMH
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[Ipu kakux 3navenusx pazmepuoctu n € N npocrpancrsa X, Y uU30MeTpuyHbl, T.€. CYIIECTBYET
Takoe JIMHefiHOe B3aMMHO-OJHO3HA4YHOEe oToOpaxkenme ¢ : X — Y, uyro mig qo0bix u,v € X
BBITIOJIHAETCS PABEHCTBO
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= [21] + |22 + ...+ |2l Z%‘@}
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lo(u) = @)y = llu—vl|x?
6. [Iycts P(z) = apx™ + ay2™ ' + ...+ an, a, # 0 — MHOTOWICH ¢ KOMILUIEKCHBIME KO uIu-

C€HTaMH. I/I3B€CTHO, 9TO CymecTByeT TakKoe 1eJioe m, 9To
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Hokaxkure, uro P nmeer 1no kpaiineii Mmepe oJMH KOpPeHb ¢ aOCOMIOTHBIM 3HAYEHUEM MeHbIIe 1.



Pemenunga

1. Bamernm, uro (1 —/3)" = a, — byV/3. TTosromy
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MMOCKOJIBKY ’L‘r—g‘ < 1.

Omsem. /3.

2. HeoOX0UMBIM U JIOCTATOYHBIM YCJIOBHEM TOTO, 9TO f = f, 3 00aaaeT TpeMs pa3InIHbIME
BEIeCTBeHHBIMHE KOPHAMY, ABIACTCA HATMIIE Y eT0 TPOU3BOMHOM f/, 5 TBYX BEITECTBeHHBIX KOPHeil
t1 # to u BomosHenue ycaosus f(ty)f(t2) < 0. Umeewm,

)=t —a’>=0 = t15=+a,

f(@)f(~a) = (%a?’ —ab+ 5) ( Lt 5) e

[Mosyuaaem, uato f(«)f(—a) < 0 Torma u ToJBKO TOTIA, KOTAa 3 < a3 [Troma b COOTBETCTRY IOMICH
puryphl BHYTPH MHAYHOrO KBaJIpaTa paBHA
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3. Tak kak [ paBHOMEpHO HelpepbIBHA, JJjs Jiodoro € > 0 cymectByer uuciao n € N, jjs
KOTOPOTO

Omsem. 1/6.

o~y < - = |f(x)~ )] <<

[ s =5 [ g =5 [ (gt

m/n m=0 Y m/n

+Z / ;” (1@ = 1(2) )atuais

ITepBoe cnaraemoe npeacraBiasger coO0i HHTErPAIBLHYIO CYMMY U CXOIUTCA K fol f(z)dx - fol g(x)dx
it BToporo mmMeem OIEHKY
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B CUJIY IIPOU3BOJIBHOCTH £€ BTOPOE CJlaraemMoe MOzKeT 6I)IT]3 cleJlaHO CKOJIb yI'oaHO MaJIbIM.
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4. Paccmorpum dynxnuio f: R = R, f(t) = det (A% + B*+t(AB+ BA)). 910 Muorouwen or t
CTereHu He Bbille BTOpoil, npuuem xoddduuuent npu t* pasen det(AB + BA) < 0. Bozuukaer
JIBa CJIydast:

1) det(AB + BA) = 0. Torga f — snuneitnas GyHKIms.

f(—1) = det (A% + B? — AB — BA) = det (A — B)?) = [det(A — B)]* > 0.

f(1) = det (A2 + B® + AB + BA) = det ((A + B)?) = [det(A + B)]* > 0.

Orciona crenyet, aro f(0) > 0, te. det(A? + B?) > 0.
2) det(AB+ BA) < 0. Torma f(t) ssasiercst BoruyToii yukImeii. B cury 9T0r0 m3 HepaBeHCTB
f(£1) > 0 caenyer, uro f(0) = det(A% + B?) > 0.
5. Toanbko npu n = 1,2. Ciay4ait n = 1 Tpuuasen. [lyctb n = 2. PaccMoTpum oTobpazkenue
v : X =Y, o(r) =y, 3aJaHH0€ 110 UPABUJLY Y1 = X1 + Ta, Yo = T1 — To. TOLMA ¢ — JIMHEHHBIT
n3oMopusm u
le(@)lly = max{|zy + zof, [11 — 22} = |a1] + [22] = ||z x,

T.e. ¢ — u3omerpud. llpu n > 3 mpocrpancrBa X w Y He M30METPHYHBI: W30MeTPHUS JOJZKHA
HepeBOIUTH JIPYT B JIpyTa e JMHUYIHBIE 3aMKHYTHIe TTIAphl 9TUX npocTpaHcTB. [locienaue apasioTes
BBITYKJIBIMI MHOTOTDAHHUKAMH. 1Orga 3TW MHOTOTDAHHWKH JIOJKHBI UMETh OJUHAKOBOE UHCJIO
runieprpaneit. ['pann eaqunuanoro mapa B X 3ajat0rcd ypaBHeHusMu +x; £ xo... £ x, = 1. Ux
quc/io pasHo 2". B eaunudnoMm mape u3 Y rpaHu 3ajaiorcd ypaBHeHusvu r; = +1. Mx ducao
paBHO 2n. PaBencrBo 2" = 2n BepHO Jmmb Ipu n = 1, 2.

6. O6o3naunm x1, To, ... T, — KOPHU MHOrOWIeHa. B cury Teopemsr Buera
m m an n
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[Ipumensst HEPABEHCTBO TPEYTOJBHUKA, MOTYIaeM
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T.e. Tg < 1.



