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Kouxypcru 3aoauu
Contest Problems
Pybpurxama ce 6o0u om doy. 0-p Becenun Henkos

KOHKYPCHHU 3AJAYU HA BPOSA

3agauya 1. Hamepere BCHYKH €CTECTBEHH YETHPUIM(PPEHU YHCIA UX)V, 32 KOUTO
Ca M3IIBJIHCHU PaBECHCTBATA X+ Y =uv H u+v=Xxy.
Munen Haiioenos, Bapna

3anaua 2. brmre npu BepxoBete A, B u C Ha AABC ca choTBEeTHO O, B 1 7, a

M wu N ca TakuBa TOYKU OT XACB, 4e ca U3MNbJIHEHU paBeHCTBaTa xAMC = ﬂ+Z,
2
«LBMC = 3_05, XANC = 3B U «BNC=a+L.AxoEe cpenara Ha AB, a L mpecedHara
2 2 2
TOYKa Ha bryiononoBsmara Ha <ACB ¢ AB, na ce mokaxe, ye Toukure M, N, L u E
JieXkKaT Ha €JHA OKPBKHOCT.
Xaum Xaumos, Bapna

3agaua 3. MHOKECTBOTO OT peanmHnm uucma A={x,x,,...,x,,,} (neN)

2 2
2 xi+2n

TNIPUTERABA CBOHCTBOTO (X, +X,,, +-+-+X, X,,—X

i+1 i+n—1 "~ Nitn itn+l

i+2n-1 ) » KbIICTO

e — x
i=12,...2n4+1 1 X, , =X, X,,,3 =X,y 5 o0y X, = X,, - [l& CE IOKaXKE, 4€ A MOXKE 11a Ce
pa3bue Ha JBe MOJIMHOKECTBA C PABHU CyMH Ha €JIEMEHTUTE UM.

Tooop Mumes, Pyce

KpaeHn cpok 3a u3npamane Ha pemiennsi: 30 noemspu 2014 .

B kpas na 2014 2. we 6v0am onpeoenenu wumamenume ¢ Hall-UHMepPeCHU peuleHus
Ha KOHKYPCHUmME 3a0ayu, a Maxa CbWo HA-aKmueHume KOMNOUMOPU HA HOBU
3a0auu, KaKmo u agmopume Ha Hal-unmepecnume cmamuu. ITopsenyume we noayyam
beznnamuu 2oouwnu abonamenmu 3a 2015 .

Pewenuama mpsbsam 0a 6voam npedcmassaHu 5CHO, Kamo 6cika 3adada e
3a0vadcUmMento 0a 6voe Ha omoeneH aucm. Mons, usnpawaiime peweHusma Ha aopeca
Ha pedaxyuama unu 6 enekmponer euo Ha mathinfo@azbuki.bg # vnenkov(@mail.bg
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Contest Problems
Konxypcnu 3a0auu

PEIIEHUS HA 3AJIAMUTE OT BPOM 4, 2013

3anaua 1. a) ITokaxere, 4e ako x> —1, 10 9x° +3x° +1>5x.
0) Hamepere peanHuTe CTOMHOCTH Ha K , IPU KOMTO 3a BCHYKU a,b,c € [—1,+<>o) , €
U3IIBJIHEHO HEPABEHCTBOTO 3 (a3 +b’+c’ ) +a’+b’+c*+12k(a+b+c).
Jhyyuan Tyyecky, Kpatiosa, Jumumpy Casynecky, bBykypewy, PymvHus

Pewenue: a) Pa3riiexnaHoTo HEPAaBEHCTBO € SKBUBAJICHTHO C (x+1)(3x—1)2 >0,
KOETO € OYEBUIHO IIpH x = —1.

6) Ot a) cnensar HepaBeHcTBaTa 94’ +3a”>+1>5a, 9b°+3b*+1>5b
u 9¢* +3c¢* +1>5c¢. Cnen HOYIEHHO chOupane noJTy4aBaMe

3(a3+b3+c3)+a2+b2+cz+12§(a+b+c). 3arosa k=§ € eIHa OT TbPCEHH-
te croitHoctu. Ot japyra crtpaHa, npu a =b=c=—1 e usmbiaHeHO kzé, a mnpu
3

1 5 5 .
a=b=c=— — cbOTBEeTHO k <=. CllemoBaTeIHO k == € CAMHCTBEHAaTa CTOWMHOCT,
3
IIPH KOATO € U3ITBJIIHEHO HEPABEHCTBOTO.

3amaua 2. Tpanen ce paszens 4pe3 €IUH OT JUATOHAINUTE CH HA TPUBTBIHHIU C
nvna a v a + 1. Jla ce HaMepH JIMIETO Ha TPUBI'BIHNUKA, 00pa3yBaH OT royiiMara OCHO-
Ba Ha Tparena u npaBuTe, BbPXy KOHUTO Jiexkar Oempara mMy. [Ipu Kou CTOHHOCTH Ha a
JIMIIETO HA TO3W TPUBI'BIHUK € [IETOUUCICHO?

Munen Hatioenos, Bapna

Pewenue: Hexa ABCD e Tpamnew, 3a koiito AB || CDu BC
N AD = 0. O3nauaBaMe nuuara Ha TpubrbiHULUTE ABO,

CDOuACO cvotBeTHO C S S.. . uS

180> Scpo B S 4co- OT 1IO100KETO Ha

TpubrpaHUINTE ABO M DCO cnensa ABO |OA|
SDCO |OD| X
(k e xoedumumenTsr Ha momodbme). OT xapyra crTpanHa,

D C
|OA| a
ACO =Jk. Or Te3u CHOTHOLIEHUS CJeJBa, e i a+1
B

Speo |OD | A4
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Pewenus na 3a0auume om opou 4, 2013

2 — = = = 2 =
Sico =SpcoSso- Ceranpu S, ., =a, S, =a+1uS.,,=x nonyyasame (x + a)

x(x + 2a +1), otkpaero x = a*. Torasa S, ,, = (a + 1)%. OTTyK cnensa, ye S
YHCII0 IPU BCUYKU €CTECTBEHU CTOMHOCTH Ha a.

Pewenue na Upuna Bymosa. Heka ABCD e tpaneu ¢ ocHoBu AB u CD (|AB|>|CD))
n O e mpeceuna Touka Ha mpasute AD u BC. (3a xpatkoct, nunero Ha ADAC e
3aruIieM Karo S, -, a auueto Ha ACAB — karo S, ..z-) Ile pemmM 3amavara 1mo me-
TO/Ia Ha BEKTOPHO-aAreOpUYHOTO Mozienupane. 3a uenta ¢ A, S u S, o3HauaBame Chb-
OTBETHO OTHOIIEHHETO Ha ocHOBUTE AB u CD (A > 1), muuero va AODC u nwie-

10 Ha AOAB. OT ycnoBuero (M BHBEACHUTE O3HAYCHHS) HEMOCPEACTBEHO CIIE/IBA,
ue: S, =a, Sey=a+l, OA=10D, OB=A0C u S, =A*S. OTTyk Hammupame
DA=(1-1).0D, CD=0D-0C, CA=10D-0C u CB=(A-1).0C. Cnenosa-
Llebxcil=(a-n.s u S, =%.|@x5§|=ﬂ.(ﬂ—l)s. CsrtacHo

TEMHO S, = >
O3HAYEHHMATA MOCIIEJHATE PABEHCTBA Ca €KBUBAJIEHTHH CHOTBETHO ¢ a=(A—1).S u
a+1 "

a
Ha AOAB e 15J10 41CiI0 ToraBa U caMo TOraBa, KOraTo YMcJIOTO @ € €CTECTBEHO YKCIIO.

po € A0

a+1=A.(1-1).5 . Orryk Hamupame A = S =a’. Torasa S, = (a+1)2 . JIuero

3agaua 3. Briucanara B A4BC okpbxHOCT ce gonupa ao crpanute BC, CA u AB
CbOTBETHO B ToukHTE 4,, B, n C,. Heka C, € Bropara npeceyHa To4Ka Ha ONUCAHUTE
okono A4, B,C n AABC OKpBKHOCTH, & TOYKUTE A, U B, Ce MOTy4aBaT aHaJOrM4IHO 110
OTHOILEHHE CHOTBETHO Ha BbpxoBeTe 4 u B. Jla ce nokaxe, 4e npasure 4,4,, B,B, n
C,C, ce npecuyar B €1Ha TOYKa.

Xaum Xaumos, Bapua

Pewenue: Hexa I u O ca nieHTpoBeTe
CHOTBETHO Ha BIMCAaHAaTa W ONKMCAaHATa
OKPBKHOCT k, u k, Ha AABC. Axo I = O,
1.. 04BC e paBHOCTpaHEH, TBHPJACHHE-
TO Ha 3ajJa4yaTra € OYEBMJIHO. 3aToBa IIe
npeanonarame, ue [/ # O. llle mokaxem,
ue npasute 4,4,, BB, n C,C, MuHasar
Mpe€3 BBHUIHWUA LEHTHP Ha XOMOTCTHA
3a k, u k,. OT cBolicTBaTa Ha BIMCaHH-

Te BIIM chensa, ye LB AC, =<x4,BC,
u «C,BC=<«xC,AC. CrnenoparemHo
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AABC, ~ABAC, | Otryk AG, _ 4B, _AC Cnenosarento C,C, ¢ BIIONONOBSIIA
BC, B4, BC .

Ha <AC,B . 3aroa C,C, MmunaBa npes cpeziara I'na AB or k,. Teii kato OF L AB u

IC, L AB, 1o pamuycure OF u IC, cboTBETHO Ha k, U k| ca ycnopennu. 3arosa C,C,

npecuya nenrpanara Ol B ieHTbpa Ha XoMoTeTus P 3a k, n k,. 1o ananoruyen Hauun

ce nokasBa, ue 4,4, u BB, munasar npes P.
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