Tema na ceamunata (13-19 anpuir 2020 r.)

Pemenunga

Bagaua 1. Hamgen e AABC, B koiito AC' > AB. Heka D e Touka or crpanarta BC,
3a KosaTo 2/ DAC = ZABC — ZACB. Omucanara okoi1o AAC'D OKpbKHOCT Ipecuda,
3a BTOpHU LT cTpaHata AB B Touka F, a onucanarta oko1o AABD OKpbKHOCT Ipecuda,
3a Bropu wbT crpanata AC' B Touka F. ‘briononosamara va /BDFE upecnya crpaHara
AB B Touka P, a brionosossimara Ha ZC DF npecnda crpanata AC B Touka (). [a ce
JoKazke, de npasure PQ u AB ca nepleH uKy/IsapHH.

Pewenue. IIoppu mauna. MMaMe mocsie1oBaTeIHO

1 1
/ZPD(Q = 180° - 4ZBDP — ZCDQ = 180° — QABDE — §ZC’DF

= 180° — %ABAC — %ABAC = 180° — LBAC.

Cnenosarenno toukure A, P, D u () nexkar Ha enHa OKpPbKHOCT. Torasa

/APQ = /ADQ =180° — /DAQ — /ACD — /ZCDQ

= 180° — %(AABC - /ZACB) - LACB — %ABAC = 90°.

Bropu wauna. Or /DFC = /DBE uw /DCF = /ZDEB cneasa, we ADFC ~
ADBE. ToBa o3ra4aBa, de ChIECTBYBa BbPTAIIA XOMOTeTHs h ¢ TIeHTbp D, KOATO n3I-
pama ADFC 8 ADBE. Umame h(Q) = P, 3amoro Toukute () u P ca ¢bOTBETHH BHPXY
npasure CF u FB. Torasa h usnpama ADQP B ADF B u umame TOCIeI0BATETHO

/(PQ,AB) = /(PQ,BF)+ /FBA= /(PD,BD)+ (/ABC — /CBF)
= %LEDB + /ABC — /DAC

= %ZBAC + ZLABC — %(ZABC — LACB) =90°.

Bamaua 2. Heka P e HeKOHCTaHTEeH MOJMHOM ¢ 1ean koedunuentn. CbIiecTByBa
s byuknuda T @ 7Z — 7 c¢bC cJaeJHOTO CBOWCTBO: OpOAT Ha NEJUTE YHUCJIa X, 33 KOUTO
T™(z) = z e pasen Ha P(n) 3a Beako ecrectseno wucio n? (C T™ osmauapame n-tata
urepanus Ha T.)

Pewenue. Orrosop — He! /Ta nonycuem, de cbimecTByBa hyHKIus 1’ ¢ HCKAHOTO CBOC-
TBO. 3a BCIKO €CTECTBEHO YHCJI0 N HEKA

An)={z€Z :T"(x) = x}
B(n)={z € Z:T"(x) = x;n ¢ MUHIMAJHOTO C TOBa CBOHCTBO}.

Toraa nmame P(n) = |A(n)| 3a BCSIKO €CTECTBEHO THCIO N U, B TaCTHOCT, BCHIKU MHO-
xkectBa A(n) ca kpaiinu. mawme ore

An) = Vg B(d),

kaTo MHOKecTBata B(d), d|n, ca nBe mo nBe menpecnvarnu ce. Torasa

[A(n)| = IB(A)]-

dln

4



[Ile pokazkem, e | B(d)| ce genu ua d. la pasriegave HacodeH rpad ¢ BbPXOBE MeTuTe
THCIA U HACOUEHO Pedpo OT a KbM b Touno korato b = T'(a). Umame x € B(d) Torasa u
CaMoO TOTaBa, KOTaTO X IMPUHAJIEKU HA MUKbJ C JIbJKUHA d B Hammg rpad. bposar na
eJICMEHTHTE B TAKBB UKD/ € KpaTeH Ha d, KOeTo o3HadaBa, de d jgeau |B(d)|.

Heka deg(P) =m > 1, P(z) = apna™ + ap12™ '+ -+ + 12 + ag 1 p € upou3BosHO
pocto gucio. Umame P(1) = |A(1)| = |B(1)| u

P(p) = [A(p)| = [B()|+ |B(p)| = [B(p)| + [A)| = [B(p)| + P(1).
Twit kato p||B(p)|, saxmouasame, ge p|P(p) — P(1), T.e. p 1eadt ap,(p™ — 1) + a1 (p™ 1 —
1)+ -+ ai(p— 1), orkbIero 04eBUIHO CJAABA, Y€ P|dy + A1 + -+ + a1. Tbil kaTo

TOBA € BAPHO 38 BCAKO MMPOCTO YHCO P, TOJYIaBAME Uy, + A1 + - - + a1 = 0.
Hexka cera p u ¢ ca aBe pasjuydHH TPOCTH ducaa. Torasa

P(pq) = |A(pg)| = |B(pq)| + |B(p)| + |B(q)| + |B(1)]
= |B(pg)| + (|A(p)| — [B(W)]) + (|A(g)| — [B(1)]) + [A(1)]
= |B(pg)| + [A(p)| + [A(q)| — [A(1)| = |B(pg)| + P(p) + P(q) — P(1).

Twoit karo pq||B(pq)|, 3akmouasame, ue pg neau P(pq) — P(p) — P(q) + P(1). Orryk
cJIesIBa, Ue pq JeIH U3pasa

am((pg)™ —p" —q" +1)+- - +ai(pg—p—q+1) = an(P™ —1)(¢" = 1)+ -+ai(p—1)(¢—1).
OTrunraifiky TOBa U MOJIYYEHOTO HO-TOPE Uy + A1 + + -+ + a1 = 0, mocTurame 10
amq" + -+ a1 =0 (mod p),

KOeTO TpsabBa Jia € B CUJIa 33 BCAKO MPOCTO YHCIO (.

C ApyTH AyMH, YPABHEHUETO ApyX™ + Gpy12™ 1 4 -+ - + a2 = 0 nMa 33 KOPEH BCSAKO ¢
(mod p) B mosnero Z,. Heka p > m + 1 u (6e3 orpanudenne Ha OOIIHOCTTA) [IOHE €IUH OT
KOePUIIHEHTHTE Uy, A1, - - -, A1 He ce mean Ha p. CbracHo TeopeMarta Ha Jlupuxiie 3a
BCeKH OCTaTbK i € {1,2,...,m+ 1} MoxkeMm Ja u3bepeM MPOCTO TUCTIO ¢;, 38 KOETO ¢; = i
(mod p), noTyyaBafiki M0 TO3M HAYMH TIOBEYE OT M KOPEHA B Zj, HA Up®™ + apy_12™ 1 +
-+ ajz = 0. [Tosy4eHoTO NPOTHBOPEYHE TIPUKIIOUBA, TOKA3ATEICTBOTO.

Bamaua 3. Hagena e orbpiuia ¢ 2020 MbHECTA, BCIKO OT KOUTO € HOMEPUPAHO C IIJIO
qucso. Cymara oT BCUUKH HOMepa e paBHa Ha 2019. Bunaru n e Bb3MOXKHO OI'bPJIRIIATA,
Jla ce pa3K’bca MeXK/Iy JiBe MbHHCTA TaKa, 4e B MOJydYeHHs HaHU3 (B eJHa OT IOCOKHUTE)
MBHUCTATA JIa Ca MOAPeeHN ¢ HOMepaTa CH T, Ta, ..., T TaKa, 9e Jia ca U3IMbJTHEHN
HepaBeHCTBAaTa

k
dw<k—1 s k=12..,2020
=1

Pewenue. Orrosop — Jla! Heka 2020 = n u

i(n—1)
Si=T1+ -+ T ——,
n
Kato s, = sg = 0. Te3w umcja obpazyBar MUKINYHA PEUIA, KOSITO IPH POTAIUSA HA
OI'bPJINNATA ce TpaHCIHpa ¢ KoHcTaHTa. CiemoBaTenqHo, ako m3bepeM z;, 3a KOETO S; €
MaKCHMAJHO H pasKbCaMe O'bDJIHIATA NPH T; (T.e. IpenMeHyBaMe, MpaBeiHKn T, TOBA
x;). Cera s < 0 3a Bcsiko k, KOETO 03HAYABA, 1€
k(n—1)
x4ty < ———
U OCTaBa jia CcbhboOpA3UM, Ue JidBaTa CTPAHA € IO YHUCI0, & IaIaTa 4acT Ha JIsCHATA
crpaHa e k — 1.



