Tema Ha ceamuniarta (27 anpumi — 3 mait 2020 r.)
Pemenns

Bamaua 1. Heka a # —1 e peamno uucio u b = 1 + a + a?. la ce HaMepsaT BCUYKH
dbyukmun f: R\{—a, 1} — R Takusa, 4e

x—0> ar +b\ _
f(:c+a>+f(1—x):x

—b b
Pewenue. Heka u(z) = ’ uv(x) = alx+ . Twit xaro a +b = (a + 1)* > 0,
JHPEKTHO ce mpoBepana, 1e © | ¢ -
B ~(a+d)r
u(v(a)) = o(u(@) = 0 =

Copimo Taka,

~(1=br—-b1+a) —a(l+a)z—0b1+a)
w(u(w)) = (14+a)x+a>2—b  (1+a)z—(1+a) = v(@),

orkbaero u(u(u(z))) =z u v(v(v(z))) = z, a 3naun n v(v(z)) = u(r). 3amecrBaliku BbB
hYHKIIHOHATHOTO THKAECTBO & BeIHBXK ¢ u(x) U BTOpH IHT ¢ v(x), MoIyIaBame

)
flu(u(@)) + fo(u(@))) = w(x) = [flo(@)) + f(z) = ulz)
flu(v(@))) + f(v(v(@)) = v(x) = [flu(@))+ f(z) = (@)

Chbupaiiky JBeTe ThKIeCTBA W OTHOBO m3nossBaiikn ycaosuero f(u(z)) + f(v(z)) = =,
3aKJI0YaBaMe, e
u(z) +v(r) —x

fla) = 22

JIupekTHO ce mpoBepsiBa, de Ta3u (PyHKIMS yIOBJIETBOPIBA YCJIOBUETO HA 3a/a4aTa.

Bamaua 2. Ana uzbupa 2020 TOUKE B paBHHHATA B OO0 MOJIOKEHUE (T.€. HUKOU TPH
OT TOUKHUTE He JIeXKAT Ha ejiHa npasa) u onpersisa 1010 or Tsx B cuHbO, a octanaaure 1010
- B yepBeno. Lleara i1 e Bob ga He Moxke j1a mpekapa mpaBa £, OT BCIKa CTPAHA HA KOSITO
qma ce Hamupar 1o ToaHo 505 cuau u 505 yepBenn Touku. Moxke iu AHa ma mompedn Ha
Bo6?

Pewenue. Ana ue moxe na monpeun Ha Bo6. da osHaunm ¢ R(y) MHOXKECTBOTO OT
BCHYKH TIPABU B DABHUHATA, YAUTO 'bIVIOB HAKJIOH € ¢ (CUATAHO B MOCOKA, OOpaTHa Ha
YACOBHUKOBATA CTPEJIKA) W OT J[BETe CTPAHU HA KOUTO JiexkaT 1o pase 6poii (505 uau 504,
aKO TIpaBaTa MHHABA IPE3 JBe YePBEHH TOUKH) YePBEHH TOYKH. AHAIOIHYHO JeduHIpame
u MHOXKecTBOTO B(p) 3a cunute Touku. 3a Begko dbukcupano ¢, MHokectata R(p) u
B(y) mpeicraBisiBaT IBe MBUIM B DABHUHATA (HSKOH OT MBUIMTE € BB3MOKHO 11a €A
U3POJICHN B €IMHCTBEHA MPABA) M HEKa O3HAYMM CDEJHUTE UM MPABH CHOTBETHO ¢ 7(¢)
u b(p). Upes npuHIuUN 3a HENPEKbCHATOCT IIE JOKAZKEM, e 3a HIKOE (o € U3II'bJHEHO
paBencTBoTO 7 (o) = b((py).

Axo 7(0) = b(0), To o = 0. da nomycuem, ge 7(0) # b(0) u mexa, 6.0.0. 7(0) ce Hamupa
6 2460 ot b(0), aKO TJIeaMe TI0 MOCOKA HA HAIIPABICHUETO HA MpaBuTe. VI3MeHsiHKY bI'b/a

1



or 0 10 7 nosty4aBame, 1e 7(7) ce HAMUPA 6 dAcko OT b(T), Thil KATO TE3U MPaBH CHBIAIAT
¢ WHPBOHAYATHUTE, HO HANPABIECHHETO MM € MPOTHBOMOIOKHOTO. Tbit kKaTo r(p) u b(p
ca Henpek'bCHATH (DYHKIME Ha bI'bJA @, TO TPAOBA Ja CbIecTByBa o € (0, 7), 3a KOHTO
r(¢o) = b(po). 1I B aBara cryuaas, Bob mma medenusina cTpaTerus.

Cera, ako mpasata ¢ = r(pg) = b(yp) He CbIbPKA ONBETEHH TOYKU, TO Tsi BbPIIHN
pabora Ha Bob6. AKo cbabpiKa, HAlpUMED [IBe YepBeHH TOYKH R u Ry, TO CbBCEM JIEKO
3aBbpTaHe Ha IpaBaTa OKOJO cpejaTa Ha oTcedkaTta Ry Ro me Bbpmu pabora Ha Bob.

Bamaua 3. Jla ce gokaxKe, 4e BCUYKHU €CTECTBEHU YHCJIA N, ¢ U3KJIIOUEHUE HA KpaeH
Opoit, morar Jia ce npejacrTaBaT Karo cyma Ha 2020 gBe 110 jiBe pa3/IMuHA €CTECTBEHN YUCIa
k1, ko, ..., kogoo TakuBa, de k; nenm k;yq 3a Begko ¢ = 1,...,2019.

Pewenue. e nokazkem 1Mo WHAYKIIAS MO-00II PE3Y/ITAT, & UMEHHO, e 3a BCAKO eCTeC-
TBEHO Yuca0 r > 2 comectByBa N(r) € N, takoBa 4e 3a Bcsko n > N(r) cbliecTByBar
ecrecTBeHn ducaa ki, ko, ..., k, ¢bC CBOKCTBOTO

n:k1+k2+---+kT, 1§]{?1<k2<"'<kr, k’i|ki+1,@':1,2,...,r—1.

[Ipu r = 2020 me cjaenpBa TBbPIEHUETO B 331a4aTA.

Baza: Ilpu r = 2, ummame n = 1 + (n — 1) u 3maan N(2) = 3.

Nunyknuonna crbika: Heka TBbpAeHneTO € BAPHO 3a r = k M HeKa pasrjiejgame r =
k+1c¢ N(k+1) = 4N (k)3. 3a Beako ecrecrseno uncao n = 2%(21+1) > N(k+1) = 4N (k)?
wim 2° > 2N (k)? wma 2 + 1 > 2N(k). Axo 2% > 2N (k)?, To ¢bIIecTBYBa €CTECTBEHO
ancao 2t < «, Takosa 4e 2% > 2N (k)? u crenosarenno 28 +1 > N(k). [To mEAYKIHOHHO
IPE/IIOJIOKEHHE,

2t+1:b1+b2++bk, 1§b1<b2<"'<bk, bi|bi+17i:1,2,...,]€—1.
Torasa

20 _ 205—215 . 22t — 20(—275 |: ( 1)( )]
2072 4 20722 — )by + 2072 — 1)y + - 2a—2t(2f — )by
= n=2"2(20+1)+2*7H(2" — )b (20 + 1) S 20728 — )by (20 4+ 1),

Ako 2l +1 > 2N(k), ro l > N(k) u 3nauu | = ¢; + ¢o + -+ - + ¢k, OTKBAETO
n:2a_|_2a+lcl+2a+102+‘_.+2a+1ck

C ToBa MHAYKIMOHHATA CThIKA € JOKA3aHa W PEINIeHHeTO € 3aBbPIIEHO.



