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OTKprTa,H OJIUMIINQ/Jla II0 MaTE€MaTUKE
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YKazauuga

1. Kommozurust HempepoIBHLIX (DYHKINI — HempepbiBHAsS (PyHKINI. KOMIO3UINs CIOPBHEKTUBHBIX (PYHKITHI —
ciopbekTuBHas. SHaqawut, hi(x) = f(g(z)) m ha(xr) = g(f(x)) — HeupepwIBHBIE CIOPBEKTHUBHBIE (DYHKIHM.
N3 cropwekrusroctu hi(z) u he(x) caeyer, uro cymiecrBytor x1 Takas, 9to hi(zry) = 1, u xg rakas, 4ro
ho(xz2) = 1. Buauwnr nusa dyurmun h(z) = hi(z) — ha(z) Bepro, aro h(x1) = 0 n h(z2) < 0. Ilo Teopeme
Betiepmrpacca, cymectsyer Takas Touka, 9to h(zg) = 0, 910 n TpeboBaIOCH.

2. Orser: -
sin(1) +sin(1) Y ((-1)’f - s)> +
k=1 5=0
00 2k
+ cos(1) Z ((—1)"‘ H(r - s)) — r mod 2.
k=0 s=0

Cymma nog nipesiesiom sipasiercs cymmoit Tapby auist pynkunn a” cos z Ha orpeske [0; 1] npu pasHOMepHOM

pasbuenun:
L~ (k\" &k !
1. — — —_ = T d = I,,‘7
nglgonkg (n> cos — /0 x" cos(x)dx

rae Ir HaXO0OATCA CTaHIaPTHBIM HHTETPHUPOBAHUEM II0 JaCTAM!:

1 1
I, = / x" cosxdr = / x"d(sinz) =
0 0

1
= sin r | z" d(cosz) =
=sin(1) 1 [ " d(cosa)
=sin(1) + rcos(1) — r(r — 1)I,_o.

TTocie 3amensr J, = % MOJTy 9aeTCA TTPOCTOe PEKYPPEHTHOE COOTHOIEHUE:

1
Jr = —sin(1) +

ol mcos(l) - Jr72,

KOTOPOE TIO3BOJIAET BBININCATH B ABHOM BHIE I’r Ipy 9€eTHOM W HEYETHOM T°.

3. PaccmoTpuMm CTeneHHON psiT 220:1 a,x" 1. TIocKOIbKY OH CXOAMTCS B TOUKe & = 1, TO, 10 BTOPOil Teopeme
Abens, on cxomurcs pasHomepno Ha [0, 1]. Cuenosaresibho, npejenbhast dbyHkiug Henpepbisaa Ha [0;1].
OTcroma cegyer yTBep:KAeHne 3aa4u.

4. CHagama mOKaxKeM, UTO €CJIH HEPABEHCTBO BEPHO IS 71, TO OHO BEPHO M I 2n. s 3TOro JoCTATOYHO
[PUMEHUTH HEPABEHCTBO /7T N To4eK (X1+x2)/2, (x3+x4)/2, ..., (Xx2n—1+x2,)/2. MeTosom MaremMarnyeckoii
HHIVKIMH TOIyIaeTCs HePaBeHCTBO Iuist Beex n = 2F.

Hasee nokazkem, 9TO €CJIM HEPABEHCTBO BEPHO IS M, TO OHO BEpHO u jJjist n — 1. I 3TOr0 JOCTATOYHO
[PUMEHNUTH HEPABEHCTBO JJIsI N TOYEK L1, T2, ..., Tn—1, (T1+ T2+ ...+ Tpn_1)/(n—1). C yuerom neppoii qacru,
[OJIYYaeM, 4TO HEPABEHCTBO BEPHO JJIs BCEX N.

5. Harypaubaoe ancio a = py'ps?...pp* umeer B rounocrr (a1 + 1)(ag + 1)...(oy + 1) neaureneii. ITo ycaosuio

3aJa4y 3TO YUCI0 HpocToe. 3HauuT, 6e3 orpaHuyeHus: obmpocru, oy = p — 1, a Bce ocraibhbie a; = 0. To
ectb a = ¢P~1. Ecin ¢ = p, 10 a(a® — 1) nemurcs wa p asuo. Eciu ¢ # p, mo (p,q) = 1 ¥ MOXKHO HPUMEHHTD
mastyio reopemy ®epma: ¢PF =1 (mod p). Buaunr, a¥ = 1 (mod p).
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6. Jlerko 3amMernTh, 9TO Cjaeabl npousBegenunil marpul; AB u BA Bcerga cOBIIaIaoT:

trAB = Z(AB)” = Z Zaijbji = Z(BA)]J = trBA.

) i

J

Marpun, yaoBIeTBOPAIOMUX YCIOBHAIO, HE CYIIECTBYET, TAK KaK CJIeJl MATPUIIHI cJIeBa paBeH 0, a cjem MaTpHUIThI
CIIpaBa PaBEH PA3MEPHOCTU MATPUIIBL.

7. Otser: —1. JlaHHBII PsAJl CXOAUTCS YCIOBHO. 3HAYHAT, MOCIE0BATENLHOCTL Sy + Sy CXOAUTCs K HEKOTOPOt
KOHCTAHTE, S]T, — Sy K +oo.
: + -y —
lim (Sy +Sy)=C

N—o0

Tax xax, Sy cTpeMuTCA K —00, TO

St C— Sy
lim =~ = lim ——& = 1.
N—oo SN N—o0 SN

8. Ilpejiaraem pemmuTh 3Ty 3a/a4y camocrogresbHo. U He 3ady/bre 1puc/Iars pelieHne aBTropaM 11ocodus.



