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Na3nut-3A0A49M 110 JIucKPETHU CTPYKTYPU, KH, IT moToK, 01.02.2016 T.

TIMe: o ONe: oo I'pyma: ..........
| Bam. | 1 | 2 | 3 | 4 |5, 6onyc | OO |
mMowKy
om maxce. | 20 21 15 10 25 66

3amauya 1 B Tasum 3amada 3makbT ‘X7 03HaUaBa OOMKHOBEHOTO yMHOXKeHHE Ha, uucia. la nedunupame
6eskpaiinara pequna Co, C1, Cy, ... or wucaa na Catalan 9pe3 uHAYKTUBHA JeDUHUIINAA:

CoZ], Cn: Ci X Cn71fi zan >0 (1)

3a Baire ysiecHenune, eTo mbpBuUTe HAKOIKO dncia Ha Catalan. Or 6azara Ha gedpununusaTa sHaeM, e Co = 1.
ITocne:

0
Ci=) CixCoi=CoxCo=TxT1=1
i=0
1
Cr=) CixCri=CoxCi+CixCo=1TxT+Tx1=2
i=0

2
C3=) CixCri=CoxC+CixCi+CixC=Tx24+1x1+2x1=5
i=0
3
C4:ZC1XC3_12C0XC3+C1XC2+C2XC1+C3XC0:]X5+1X2+2X]+5X]:]4
i=0

ITonzanaya 1.a) Jobpe cxobysan uspas 1e HapudaMe BCEKM CTPHHI X HaJ| asoykara X = {(, )}, Takbs de
e OpOsIT Ha JIEBUTE U JECHUTE CKOOM B X € paBeH u

® aKO X = XX -+ - Xm (KOETO 3HAYM, 4e X uMa JbJKHHA M), 38 BCIKO i, TakoBa e 1 <1 < m, GposT Ha
JIEBUTE CKODHM B X1X2 - -+ X{ € IIO-POJISIM MJIM PaBeH OT OpOosi Ha JECHUTE CKOOU B X1X2 - - Xi .

Eto yeTtupu npumepa 3a 106pe cKOOyBaHU U3pa3u:

() 00 ((00MO) (COOONN)

Ero Tpum npumepa 3a crpunrose Hanm X = {(, )}, konto He ca mob6pe cKOOYBaHU M3pa3u:

(0)) (0 x = (OO0

HAECHUTEe CcKObU ca B IoBedYe JleBUTE CKOOM ca B IOBede B X JIEBUTE CKOOU Ca KOJIKOTO JAeCHUTe, HO B

X1 +++Xo UMa b mecuu cKobu m camo 4 JjieBu.

O4eBUIHO JIbJDKUHUTE Ha 00pe CKOOYyBaHUTE U3Pa3n ca deTHU. Jla BHIuM KOJIKO 100pe CKOOYyBaHU U3pa3a C
IbJKAHA 21 1Ma, 38 MaJIKi .. 3a N = 0 ©Ma TOYHO €IMH M3pa3: IPA3HUAT CTPUHT, KOWTO e 1o0pe CKoOyBaH
u3pas 1o ropuara gedunnnnsd. 3a n = 1 uMa Touno eaun uspas: (). 3an = 2 uzpasure ca gpa: (()) u ()(). 3a
n = 3 uzpazure ca net: ((())), (O0)), (DO, OCO)), OO0). 3a n =4 uzpasure ce yernpunagecer. Uarmexma,
Ye 3a BCAKO N, OPosAT Ha 100pe CKOOYBAHUTE U3PA3U C IbJKuHA 21 e TouHo Cp: n-ToTo umucio Ha Karaam.
Ot Bac ce ucka jia gokaxere ToBa, (pOPMaJIHO.

Hokaxere mo nuayknus, 1e Vn € N, 6poar Ha m00pe cKOOyBaHWTe M3pas3u ¢ JAbiKHHA 21 e Touno Cp,
U3I0JI3BAMiKE PEKyPEHTHOTO oTHOIeHue (1).

Vnemeane. Paseaedatime npoussoaer dobpe ckobyearn u3pad X = X1X2 + -+ Xon 3a N > 1. Jedunupatime pyrx-
p P Y ’4 P ()
yua f:{1,2,...,n} € Z maxa: f(1) e 6poam na sesume cxobu munyc 6pos wa decrume ckobu 6 nodcmpunaa
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X1+ Xi. Cmpunesm da e dobpe cxobysan uspas e cewomo xamo f(2n) da e 0 u f(i) > 0 3a scaxo 1 € {1, 2,

,2n — 1}, Pasaaedatime nati-manrxomo wucao X, maxosa we f(k) = 0. Taxosa k € {1,2,...,2n} cswecm-
syea, sawomo T(2n) e 0. Joxasiceme, we k e wemmno. Pasenedatime nodcmpunzoseme X1« -+ Xk U Xil - Xon
(6mopusm mooice u da e npasen). Kaxeo moorce da xasceme 3a max? Kaxeo mooice da kasceme 3a X1 U
Xk, Kakeu Oyxsu ca me? Ommyx, Kaxkeo mooce 0a KaHcEMeE 3G X2+ Xk—1, KoUmo mooce u da e npazen?
Taxa depunuparomo k 3ada6a HAKAKEO PA3OUBAHE HA MHONCECTNEOMO OM BCUYKU Jobpe CrobY8aHU U3PA3U
- G UMeNHMO, Pa3zbusare no Hali-aa8ama no3uyus, 6 xoamo f cmasa nyaa. Illom umame nodxodawo pasbu-
8aHe, Modceme da NPUAOHCUME KOMOUHAMOPHUA NPUHUUN Ha Pa3busaremo u da cymupame. 3abeaesiceme,
Ye peKYpenmHomo ommuouerue ce bazupa na cymupare na npoussederun Ci X Cn_1—i. Kax cespssame me-
3u npousdsedenus csc 3adavama 3a 6poa wa dobpe crobysanume uspasu? Csobpazeme 3awo undexcume ce
cymupam don — 1, a ne do n.

IMopazanaya 1.6) Tpuaneyaayus Ha npasuser N-s2AHUK, 38 TL > 3, ce HApUYA BCSIKO [IOCTaBsiHe Ha L — 3
IUaroHaJja B HEro, KOUTO HE ce IIPecHdaT, OCBEH MOXKe OU B KpaﬁHHTe ci TOYKU. ETO BCMYKM TpHAHTyJIAIIAN
Ha IIpaBUJIeH 5—’bF'bJIHI/IK ﬂOHyCHeTe e BbpPXOBETE Ca I/Il\IeHyBaHI/I

ANAZANAY,

Jlokazkere 0 UHAYKIWS, Ue OposiT HA TPUAHTYJIAIMUTE HA MPABUWIEH N-bI'bJHUK € Cn_).

Vnsmeane: moesa doxazamescmeo € anaro2uqHo wa doxazameacmeomo om Ilodsadaua 1.a. IIpuememe, e
BCAKA OMCEYKA € 6 HAKAKDGE MPUBUAAEH CMUCBA Npasuseh 2-sesanuk. Omceewrkume 6 masu 3ada4a Coom-
eemcmeam na npaswume cmpunzose 6 Ilodzadaywa 1.a. M maxa, pasasescdatime npasuinume N-626AHUUU,
sanousatiku om N = 2; ecmecmeeno, npu N = 2 He cmasa dyma 36 caczare wa N — 3 duazonana, HO Npu-
ememe, we OMCewKama uma eoHa MPuaHyAauul. 3a 6cexu npasuseh N-s26AHUK ¢ L > 3, ceobpademe, e
30 6CAKG CMPAHA HA N-B2BAHUKAG MOXCEME 0a JepuHUPAME NO MHO20 ECMECNEEH HAYUH “CPEWYNON0NHCEH
6psx” no omuowenue Ha KoA da e mpuareysayus. Pazauunume usbopu Ha CPEULYNOA0NHCEH 6oL (KOAKO
6B3MONCHOCINU UMG 30 M06a?) onpedeasm pa3busane Ha MHONCECMEOMO HA MPUAGHLYAGUUUIME.

Sagaua 2 AsbOykara e muoxkectBoTo {A, B, ..., f} or 30 6yksn.

a) Koo crpunra ¢ gbikuna 60 uma Haj azbykara?
6) Kouxko crpunra ¢ gabikuna 60 uma Haj asbykaTa, B KOUTO BCsIKa OyKBa e I0sIBSIBA [IOHE BEIHbK !
B) Kouko crpunra ¢ jabikuna 60 nma Hajl a3byKaTa, B KOUTO BCsiKa OyKBa Ce MOsIBSIBA TOYHO JIBA II'bTH !

r), BOHYC  Kosnko cTpurra ¢ gbmxuHa 60 nma Hag a3bykata, B KouTo BCsika bykBa ce MosiBsiBa TOYHO A4Ba
MbTY Y HIMA ABe CbCeAHN eaHaKBu Oyksu?

Baxa. 3 Heka G = (V,E) e asyzeinen rpad. Heka 3a HIKAKBO YHCI0 P U HIKAKBB BPbX W € V € U3II'bJIHEHO
vv e V\{u}: d(v) = p. Hdokaxere, ge d(u) e uncyio, KpaTHO Ha P.

3an. 4 Hamepere nosimnoma wa 2Kerankun Ha Oyinesara dyukims f(xy,x2,x3,%4) = (111111111111 1101}

3ax. 5, BOHYC Jlokakere, ye Cp = %H(ZT?)

VobrBane: npumoMHETEe CH KaKBO € ‘Da3xojka B IPaBObI'bjHa Mpexka’. Pasrienaiite mpaBobI'bJIHA MPEXKa
M ¢ pasmepu n X n. Heka gonnusar jisas broa e touka (1,1), a ropumsar amecen, (n,n). Besgka pasxonka
sanousa B (1,1) m 3aBbpiBa B (N, N), IpaBeiikn caMo XOH0Be HArope H HaasacHO. KOJIKO ca BCHYKH pa3Xoaku?
Heka gedunupame JIOMUAT AUANOHAJ KaTO CJAEIHOTO MHOXKECTBOTO OT TO4YKH B Mpexkara: {(1,2), (2,3),
(n—2,n—1),(n—1,n)}. Pasbuiire MHO>KECTBOTO OT BCHYKH Pa3XOJKH Ha 106pu u jomu. Jlomure pasxonku
ca Te3H, KOUTO HMAaT IIOHe eJHa oblla TOYKa C JIOIIHUS JHAIOHAJL.

Hspaszere 6post Ha smobpure paszxoiku dpes uuciao Ha Catalan. Ciesn ToBa HaMepere u3pas 3a Opost Ha
JIOLIATE Pa3XOAKH Ipe3 OHHOMeH KoepuuuentT. V3mouzBaiire ciaeaHoTo chobpaskeHue: 3a IIPOH3BOJIHA, JIOIIA
pasxojka X, pasrienaiite mbpsara # obma touka (K,k + 1) ¢ jomms amaronas. IlpencraBere cu apyra
pasxoJlka \J, KOsITO IIOBTapsl XojloBere Ha X Jio gocruranero Ha (K, k + 1), a ciex ToBa 3a BceKH X0 HAJ[SICHO
Ha X MpaBH XOJ] HATOpe, U 3a BCEKH XOJ HAJSICHO Ha X, IpaBu xoa Harope. Pazbupa ce, y He e pa3xoaka B
M, a B Mpexka ¢ pasmepu (n— 1) x (n+ 1) (3amo?). Hamepere moaxoisiio npuiarane Ha KOMOHHATOPHUS
IIPUHITAII Ha OHEKIIHSITa, 3a J1a HaMepuTe Oposi Ha JIOIINTE Pa3XOJKH.



