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Konkypcnu 3adavu
Contest Problems

Pybpuxama ce 600u om ooy. 0-p Becenun Henros

KOHKYPCHU 3AIAYH HA BPOsA

3agaua 1. EcrecTBeHUTE Yncia @ ¥ b yIOBIETBOPSBAT pPaBeHCTBOTO 92 =H2 + 53. Jla

ce HaMepAT KOPEHHUTE Ha yPaBHEHHETO ax” +bx—,ja(b+1)=0.
Casa I'poszoes, Cogusi u Becenun Henros, Beau Ocvom

3amaua 2. Hexa ABCDEF e u3nbKHaI LIECTOBIBIHKUK, B KOWTO IIOHE JBa OT JU-
aroHaJluTe, CBbP3BAIlM CPEIIYIIOJI0KHHA BhPXOBE, PA3IOJIOBIBAT JIUIETO My. AKO S e
JMIETO Ha MIECTOBI'BIHMKA, a S, u S, ca aMIara CbOTBETHO Ha TpUbIbiIHUIUTe ACE 1

BDF, na ce nokaxe, 4e S = 2@.
Xaum Xaumos, Bapua

3anaua 3. OcnoBara ABCD na mupamuga MABCD e pom6 ¢ muaronamu AC = 3k u
BD =k (k € 7). Jla ce nokaxe, 4e ako TbJDKHHATA Ha OKOTHHSA PO MA e paBHa Ha 2k,
TO OCTAHAIUTE TPU OKOJHHU ph0a ca CTpaHH Ha MPABOBI'BICH TPUBIBIHHK.

Munen Haiioenos, Bapna

Kpaen cpok 3a usnpamane Ha pemenus 30 cenrempu 2015 .
Koukypcom npoovioicasa u npez nacmoswama 2oouna. B kpas na 2015 2. we 6v-
dam onpedeieHu yumamenume ¢ Ha-UHMePeCHU peuleHus Ha KOHKYPCHUme 3a0ayu,
a maka cvuo Hau-aKmugHUme KOMRO3UMOPU HA HOBU 3a0ayll, KAKMO U asmopume Ha
Hati-unmepecnume cmamuu. ITopeenyume we nonyuam 0Oe3nIAMHU 200UWHY AOOHA-
menmu 3a 2016 e.
Pewenusma mpsabeam oa 6voam npedcmassimu sICHO, KAmo 6CAKA 3a0a4d e 3a0bi-
aicumenno oa bvoe na omoenen aucm. Mons, usnpawaiime peuwtenusima Ha aopeca Ha
pedaxyuama unu 6 enekmponen éuo na Mathinfo@azbuki.bg u vnenkov@mail.bg
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Contest Problems
Kouxypcnu saoavu

PEIIEHUS HA 3AJTAUUTE OT BPOM 3, 2014

3anaua 1. Hamepere BCHUKH €CTECTBEHH YeTUPUIIM(PEHH YUCTIA ux)yV, 32 KOUTO ca
U3ITBJIHCHU PABEHCTBATA X+ Y =uUv U U+V = X).
Munen Hatioenos, Bapna

Pewenue: CrOupaMe MOUIEHHO PABEHCTBATA W MOJNTYYaBAME X+ y+u +V =Xy +uv.
Ortyxk cnespa paBeHcTBOTO (x —1)(y—1)+(u—1)(v—1) = 2. ITocneaHOTO PaBEHCTBO €
usmbiaHeHo npu (x—1)(y—1) =11 (u-Dv-D=1;(x-D(y-1)=2u(u-1)(v-1) =0;
(x-D(y-1)=0u (u—1)(v—1)=2. OTTYK JIECHO CE BUK/A, Y& THPCCHHTE YHCIIA Ca:
2222, 5231, 1235, 3152, 3512, 5321, 1325, 2153 u 2513.

3agaua 2. brmre npu BepxoBete A, B u C vHa AABC ca cboTBeTHO O, B 1 ¥, a

M u N ca takuBa Touku oT <ACB, 4e ca U3NbJIHEHU paBeHCTBaTa < AMC = ,B"'Z’

<BMC = 32“

Ta TOYKa Ha brionojossmaTa Ha <ACB ¢ AB, aa ce nokaxke, ue Toukure M, N, L u E
JeKaT Ha €IHA OKPBKHOCT.

, XANC :% u <xBNC = a+g. Axo E e cpenara Ha AB, a L npeceuna-

Xaum Xaumos, Bapna

Pewenue: Twii kat0 < ALC = <ABC+<LCB = ,B+§ W XAMC = ,b’+%, TO

XAMC = <ALC u toukute A, M, L u C nexar Ha efaHa okpbxkHOCT. [Ipenmnonarame,
ye M nexu BbH 0T AABC (ako M € AB, T0 M = L 1 TBBpIEHHETO Ha 3a/1a9aTa ¢ OUCBHI-
HO, a ako M nexu BbTpe B AABC, pa3chxkiacHusTa ca aHajgorudnu). Heka / e Bropara
npeceyHa Touka Ha npasata CL U OKpBKHOCTTA, onpenesieHa ot Toukure M, L u B.

Nmame paBeHcTBata «cBML = <BMC —<«xCML = <BMC —<xCAL = 370{_0( = % Tora-

Ba <« BIC =<«BML = % w «LBI =< CBI —<LBC =(180°—<BIC — <BCI)— <LBC =

o

=180°——— r_ B =90° —ﬁ . CnenoBarenHo B/ e BpHIIIHATA bIiionojosa Ha AABC
2 2

pu Bbpxa B. IlonyuaBame, ye / € HEHTHPBHT HA BBHIIHOBIIMCAHATA OKPBKHOCT, ChOT-

BeTHa Ha ctpaHara AB. [lonexe <XMAB = <MCI v <MBA = <<MIC, 10 AMBA ~ AMIC.
Axo F e cpenara va CI, To ME u MF ca ChOTBETHH MEIUAHH B TE€3H TPUBI'BIHUIU U
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Pewenus na konkypchume 3adauu om opotui 3, 2014

3atoBa XMEA =< MFC . OTTyK 3akiodaBame, ue Toukure M, F, L u E nexar na egna
OKPBKHOCT, KosiTo ce momupa mo CI, ako F'= L u 1o AB, ako E = L. [lo anamornuen
HauuWH ce JI0Ka3Ba, ye Toukute N, F, L u E nexar Ha eqHa oKpBKHOCT. OTTYK 3aKITto4a-
Bame, ye Toukute M, N, F, L u E nexxar Ha eqHa OKPBHIKHOCT.

Q

3agaua 3. MuokecTBoTO OT peanun uucna A={x,x,,...,x,,,,} (ne N) npure-
> 2
Kapa  CBOMCTBOTO (xi T Xt X T X T X T T X ) 2 X

i=L2,...2n+1 0 X, , =X, X, =X, --- =x,,. Ha ce nokaxe, ye 4 Moxe na

KBJETO

> Xgna1
Cce pa36l/le Ha ABC IMOAMHOKECTBA C paBHU CyMHU HA CJICMCHTUTC UM.

Tooop Mumes, Pyce

Pewenue: PazriexmaMe drcioBarta peuia { ym} " neuHUpaHa ¢ paBeHCTBATa

y,=X, Wy, =y, 0pu g=12,....2n+1, p=2n+2 1 p=gmod(2n+1). flcho e, ue e
JIOCTATBYHO /1A IOKaKeM TBbpienneTo 3a {y 1" . BhBexiaMe o3HaueHusTa
Bi =YtV Tt Vi = Vi ™ Vi T T Vivzna — Vis2n 0

Ci SVt YT F Vi = Viewn = Viewnn = T Yivana T Vivon
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Pewenus na konxypcrume 3aoauu om opoii 3, 2014

Or ycnosuero cnenga B, C;2 0. flcno e,ue B,= B, uC,=C , korato p =g mod (2n+1).
Orryk cnensa, ue C;= —B,,,. U3o6paxenuero F : {1, 2, ..., 2n+1} — {n+l, nt+2, ..,
3n+1}, nebunupano ¢ paBeHctBoro F(k) = F(k+n), ¢ Ouekiust. 3aToBa OT 3aBUCHUMO-

crure B.C;20u C,= B,

n

2n+1
2n+l
crnensa HepaeHCTBOTO (—1)7"" [H B, |>0. Ilocnemnnoro
i=1
€ Bb3MOXKHO CaMO aKo ChILIECTBYBa i, pu Koeto B, = 0. Be3 orpanuuenne MoxeM ja
npeanonarame, ye i = 1. Torapay, + y,+ ...+, =V, t Voot oo T Vo1
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