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Beauko TwpHoBO, 7 - 10 mapT 2025 1.
I'pyna AB, 9-12 kaac, /len 2

3agmaua AB21. Kakryc — 0.75 cex. [ 256 MB

Bcuuxu mnozo obuyame 3adauu ¢ kakmycu, HO 3a HCALOCI MAKUBA UMA BEOHBIC HA Oecemuie-
mue. Emo Bu u nati-Ho6omo nonwvianeHue Kom cnucvka, mosa 3a 20-me 2o0unu Ha 21-6u gex.

Bamrara rpyna e Ha ekcrieinIus B MEKCUKaHCKaTa ImycTuHs Ynyaya. YecTo wieHOBe Ha rpymnara
ce pa3zenaT Wiu u3ryosat. Pemmin cte B TakuBa cily4an U3ryOeHHT YjieH Aa Ipalla JMMHHU CUTHIIN
OIHCBAIIY OKOJIHOCTTA MY, HO Thi KaTo B IyCTHUHATA HAMA MOYTH HUILO OTJIMYMTEIHO, 3a OTIPAaB-
HU TOYKH CT€ Ce pa3dpaiu Jia ce MoI3BaT KAKTYCUTE B OKOJIHOCTTa. MHOTO € BaKHO Ja ce Ipenajie
TOYHO CTPYKTypaTa Ha M30paHus KakTyc 0e3 HHUKAaKBH T'PEIKH, 3a J1a ObJie HAMEPEH U3TyOCHHS BU
apyrap. Cblo Taka, Thil KaTo JUMHUTE CUTHAIM Ce Mpalar 6aBHO U TPYAHO, UCKaTe CXxeMaTa 3a KO-
MYHHUKaIUs J1a € Bb3MOXKHO Hal-euKacHa (T.€. CHTHAIBT J1a € Bb3MOXKHO Hal-KbC). BamaTa 3aiaua
€ J]a U3MHUCIIUTE TakaBa cxema 3a komyHukanus. Ll{e TpsiOBa na HanumeTe GyHKIUS, KOSTO IMOJIy4aBa
KaKTYC M T'O KOJIMpa KaTo OMTOB HU3 (KOMTO 111€ ObJi€ MPATEeH KaTO AUMEH CUTHAI), U QYHKIIHS, KOSITO
0JTy4aBa TO3M HU3 U Bb3CTAHOBSIBA OPUTUHAIHO 3 ICHUS KaKTYC.

OOBpHETE BHUMAaHKE, Y€ KaKTyC Hapu4aMe CBbpP3aH HeopueHTHUpaH rpad 6e3 mpuMku (pedpo ot
BPBX J0 CHIIMS BpbX) U 0€3 MoBTapsIu ce pedpa, B KONTO BCIKO pedpo € 4acT OT Hai-MHOTO €IUH
LIUKBJI (HO BPBX MOXKE € 4aCT OT MHOKECTBO LIMKJIH). TakbB rpad ¢ /N BbpXa ce OnucBa U3LSJIO0 OT He-
HapeZCHOTO CH MHOKECTBO OT pedpa, KaTo BCAKO pedpo € HeHapeieHa IBOiiKa OT BbpXOBeE (BbPXOBETE
ca Homepupanu oT 0 1o N — 1). Buxxre npumepHus TECT 3a IPUMEPEH KAKTYC.

Jlematinu no umniemenmayusma
Bue tpsi6Ba na ummiemenTupare GyHknuuTe encode u decode:

std::vector<bool> encode (int n, std::vector<std::pair<int, int>> edges);

Ta3u QyHkuus me ObJe u3BUKaHa 1 IbTH, KaTO BCAKO M3BUKBAHE MPE/ICTaBIIABA HE3aBUCHM
cpoTect. Ha gynkuusaTa ce monasat N 1 MHOKECTBOTO OT pebpa Ha kakTyca. Ts TpsOBa 1a xoaupa
rpada kato HU3 OT OUTOBE, KOMTO Ja BbPHE.

I"apanTupaHo €, 4e peabT Ha pedpara, pebT Ha BBPXOBETE B AaJI€HO peOpo U HOMEpauusaTa Ha
BBPXOBETE ca MPOU3BOIHO T€HEPUPAHU (HO CAMUAT KaKTyC MOXKE J1a He €).

std::vector<std::pair<int, int>> decode(int n, std::vector<bool> data);

Tasu pyHkIus cbiro e Obe n3BMKaHa 1 MbTH, OTTOBAPSIIM HA T-Te M3BUKBAaHUS HA encode.
[TonaBar ce N u OUTOBUS HU3, KONTO PyHKIUATA encode € BbpHana. ToraBa decode TpsbBa 1a
BBpHE pedpara Ha KakTyca. 3a0enexeTe, ue peabT UM He € OT 3HaueHue. ChIIo Taka, He € OT 3HAYCHHE
Y peIbT Ha BBPXOBETE B Aa/ieHO pedpo. BaxkHo e o0ave BHPXOBETE J1a MMAT ChIaTa HOMEPAIIHSL.

Bamara nporpama TpsibBa na BKItouBa Xenbp (aitia cactus . h, He TpssOBa 1a uMa main QyH-
KOUA U HE TpSI6Ba Ja 4€TC OT CTaHAAPTHUA BXO/ WJIM a MHUIIC HAa CTAHAAPTHUA U3XOM.

Ha onensBamara cucrema, pyHKnusaTa encode Ie ce U3BHKBA B €IHH MPOIEC, a QYHKIUITA
decode B apyr, T.€. 1BeTe (PyHKIMH HE MOTaT Jja CU ITpeaBaT nH(popMalys 0 HUKaKbB HAYWH OCBEH
4ype3 BbpHATUs OUTOB HU3.
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POPM
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I'pyna AB, 9-12 kaac, Jlen 2
Oepanuuenus
+ N = 16000
e T'=5

Jloxanno mecmeaune

[IpenocraBenu ca Bu xenwp daiin u gokaneH rpeabpp, KOUTO Ja KOMIIWIHpATe ¢ mporpamara
cu. JlokanHus rpeﬁm,p HC U3II0JI3Ba OTACIHU ITPOLECH, T.C. BHUMAaBauUTe Ja HE CIIOACIIATE rio0anHa
nHpopmarus 6e3 1a uckare (ToBa HsAMa Ja paOOTH Ha OIEHSBaIaTa cucTeMa). BpBexaa ce mbpBo
T, mocnenaBaHo ot BXoj 3a 1 cwOTecTa. 3a najaeH croTecT ce BBexaaT mbpBo N u M (6post pedpa),
nocienanu ot M pena OT 1o JIBe Yuciia, onucBaiy pedpara Ha rpada. [Iporpamara me u3Bene Opos
OWTOBE M3MOJI3BaH HA BCEKU OT CHOTECTOBETE WIIH CHOOIIEHHE 3a TPeIIKa Mpy Ipoodiem.

Oyenseane

PG3YJITaT’bT Bu 3a 3aJgadara (‘IaCTTa OT II'BJIHUTC TOYKHU, KOATO LIC HOJIy‘-II/ITe) € paBCH HAa MHUHU-
MaiHus By pesynraT cpes BCHIKH ChOTECTOBE HAa BCHYKH TecToBe. Pesynrar Bu S Ha nagen crOTect e
0 mpu rpemiex otroBop. MHaue 3aBucH OT AbDKMHATA 1B Ha OUTOBHS HU3, KOWTO € BbpHaIa QyHKIHATA
encode. Heka nepunupame:

« Ty = 240000
. T, = 256000
. T, = 272000
. T, = 304000
« T, = 400000

Torasa pesynrarsT Bu e:

e S=1,ak0 B<T]
S=1-024x 20 aKoT1<B<T2

T
S =0.76 — 016>< ako T, < B < T,
S =0.60 — 016><T T,aK0T3<B<T4
S:O.44—0.30><T7T4,aK0T4§B§T5
S:0.14><%,aK0T5§B

JlajieHn ca HSIKOM MPUMEPHU CTOHHOCTH Ha S kato GpyHKIus Ha B:

TT’

B S B S
240000 | 100% || 336000 | 34%
248000 | 88% || 352000 | 29%
256000 | 76% || 368000 | 24%
272000 | 60% || 384000 | 19%
288000 | 52% || 400000 | 14%
304000 | 44% || 448000 | 12.5%
320000 | 39% || 672000 | 8.33%
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I'padbT OT mpuMepa € CIeqHUSIT:
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