seatingplan e BG

D. Ilnau 3a cagane (seatingplan)

Ha uepemonmsra mo 3akpmBanero Ha EGOI me mpucscrBar N Baxkuu roctu. Beuuknm te TpsiGBa ma
ObOaT HaCTAaHEHUM HA I'BPBUS PeI B MHOrO crenuduyeH pel, KOMNTO OTroBaps Ha BCUUKY HIOAHCHU Ha
OUILIOMATYeCKUst IpoToKos. OmpenenssHeTO Ha IMPAaBWIHMS Pel Ha csifaHe KocTBaule Ha Hoemu nse
0e3CHbHHY HOILLA.

BepoHuka pbKOBOAM IlepeMOHMATA IO 3aKpuBaHeTo. EMHAa OT MHOTOTO J1I OTTOBOPHOCTI € Jla Ce YBEepH,
Yye MecTaTa Ha IIBPBMA peJ MMAT IpaBMIHUTe Tabelakm ¢ MMeHa. MIMa caMo eduH MaabK IIpobieMm:
Hoemu HuKora He 1 e Kasaja NpaBMJIHNA pel Ha capaHe, a cera Hoemu e B HemsBecTHOCT. 3a LIacTue,
dororpadsr [Jopka MMa IpUIIOKeHNe, KOETO MOXe Ja ObJe IT0oJIe3HO.

HopKa TpHGBaH_Ie Aa IIOATOTBY KaMEpPUTE CH, 3a Oa MOKE Oa HaIlpaBU HIKOU CHeLII/I(l)I/I‘{HI/I CHIIMKI Ha
TOCTUTE Ha II'bPBUA PEN. 3a HaCTpOf/lKaTa T TpS{6BaLLIe Aa 3Ha€ KOJIKO ILIMPpOKa IIe 6’1))16 BCAKa CHIMMKa,
3aroBa Hoemnu 1 HaIlpaBU IIPUJIOKEHINE, KOETO 6'bp30 N3BEXOa I/IH(l)OpMaI_H/IFITa7 OT KOATO TA C€ HYXJIae€.
BepOHI/IKa C€ra JICKa Ja M3II0JI3Ba IIPUJIOKEHMETO, 3a Ia OTKPUE IIPAaBVIJIHOTO PAa3IIpENEJIEHNIE Ha MECTaTa.

N-te Baxxunu roctu ca Homepupanu ot 0 go N — 1. Mecrata Ha IbpBUA peJ CHIIO ca HOMEPUPAHN OT
0 mo N — 1, ot nsBo HagscHo. 3a Besako I (0 < T < N — 1), Heka g; 03HauaBa rocra, KOiTO TpsOBa na
cemHe Ha MsACTO I, a s; 03HauaBa MACTOTO, Ha KOETO TpsAOBa ga cefgHe roct I.

alalalalo

®@ur. 1: Pex ¢ meruma roctu. 3a tosu pex, g = [3,1,0,2,4] u s = [2,1,3,0,4].

[IpmmoskeHnero paboTu 1Mo CaeHUS HAUMH:
o Jlopka BBBexxpaa unciara I, J, K Ha TOUHO TpuMa pasINMYHM TOCTH.
o IlpunoxkeHnero 7 KazBa MUHUMAIHUSI OOl TOCTM, KOUTO Ife O6bOAT BULUMM, aKO U TPU-
Mara m3bpaHu rocti ca Ha cHuMKaTa. PopManHO, IPUIOKEHUETO 1€ TIOKAKE CTOTHOCTTA
max(sy, Sy, Sg) —min(sy, sy, sg) + 1.

Hanpumep, BumkTe cutyarnuara, nmoxkasasa B ®ur. 1:

e Tocrm I =0, J=2 u K =4 ca Ha Mecra §; =2, s; =3 n s =4. Axo [opka ru usbepe,
[IPUJIOKEHMETO IIle IOKaXKe CTolHOocTTa max(2,3,4) —min(2,3,4) + 1 = 3.

C mpyru gymm, Hall-TCHaTa CHMMKa, KOATO chabpxka roctu 0, 2 u 4, cpappiKa caMo Te3U TpuMa
TOCTH.

e Tocrm I =0, J=4 u K =3 ca Ha Mecra §; =2, s; =4 n s =0. Axo [opka ru msbepe,
[IPUJIO’KEHMETO Il IOKaKe CToyHOocTTa max(2,4,0) —min(2,4,0) + 1 = 5.

C ApyTu! OyMu, CHUMKaA, KOATO CBhABPIKa TpuUMaTa Jaa€HN IOCTH, TpH6Ba Aa CbOABbprKa BCUIUKN 5
TOCTH.
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ITomornere Ha BepoHmuka na ompeneny HpaBUIHMSA pel Ha cAOaHe, M3ION3BaiKM IIPIIIOKEHIETO
Ha [lopka. ITo-koHKpeTHO, BallaTa IIporpaMa Tps0OBa Ja OIIpemesyM ¥ M3Bele IOCJIeSOBAaTETHOCTTa
905915 - YN_1- BUHAIM MMa TOYHO [Ba NpPABIUIHY OTTOBOpa (€QUHMAT € OINleJajieH Ha APYyTus) U
MOKeTe [a M3BefeTe KOMTO M [Oa € OT TAX. Balmar pesynrTar IIe 3aBUCK OT Opos Ha 3asBKUTE KbM
NpUI0KeHMEeTO, KOUTO BalllaTa IIporpaMa IIpaBIL.

NMniaeMmeHTaImsa

ToBa e uHTepaKkTMBHA 3agava. Barrata mmporpama Iife M3II0J3Ba CTAHOAPTHMS BXOI U U3XOM,
3a Ja KOMYHMKMpa C IpoBepsiBamiara cucrema (grader) BpB ¢popMaTa, ONMCAH IO-TOITY.

Barmara IIporpama TpH6Ba Aa 3allouH€ C UETE€HE Ha €VH pE€O OT BXOOa, ChbABbpPIKAIL LAJIO ITOJIOXKUTEIIHO
Uucio ’I’7 6pO$I Ha TE€CTOBUTE IIPMIMEPI, KOUTO CJI€aBarT.

3a BcekM TeCTOB IpMMep Ballata IIporpaMa TpsOBa ma 3alloyHe C UeTeHe Ha eIMH pex OT BXOja,
CBIBPIKAII IISII0 MMOJOKUTENHO ynciao N, Opos Ha MecTara, KOWTO € U GpOsAT Ha FOCTUTE.

3a ma HampaBuTe 3agBKa, BalllaTa IporpaMma TpsbBa ma m3Beme pexn BBB ¢opmara 7 I J K kpmero
0<1I,J,K <N —1 ca Tpu pasiIMuHI YNCIA.

Crnen kaTo HampaBMUTe 3asBKa, BalllaTa IIporpaMa TpsbBa [Oa IpoueTe eOUH peld, ChIbp)KAIl €THO
ITOJIOKUTEJHO YMCJIO - OTTOBOpA Ha BalllaTa 3asBKa.

3a ma oTroBOpUTE ¢ IpaBUIIEH pel Ha csfaHe, BalllaTa IporpaMa TpsiOBa fa m3Bene pex BB ¢opmara ,,!
14
9o - 9N-1 -

Cnen pELIaBaHETO Ha BCUUKU T TecroB; IIpMEpa BallaTa IIporpaMa TpH6Ba Aa 3aBbpIIN HOPMAJHO.

O6bpHeTe BHUMaHUE, Ye OdUIMATHATA IpOBepsBalia cucreMma, msnonsBana B CMS 3a rtectBane Ha
BAIlIETO pellleHye, MOXKe Ja Obae aganTUBHA. ToBa 0O3HauaBa, ue 3a HIKOM TECTOBU IIpUMepU IepMy-
TaIysATa Ha TOCTUTE He € OlpefesieHa IIpeJBapuTeIHO. BMecTo TOBa, IpoBepsBalijaTa CucTeMa MOXKe Oa
[IPOMeEHS IIOBEIEHNETO CU B 3aBUCHMOCT OT cHelMuUYHNuTe 3assBKM, HAIIpaBeHM OT BalllaTa IIporpama.

HN3uncrBane Ha 6ydepa. AKo He U3IOJI3BaTe MpedOCTaBeHUTe IIA0JIOHY, YBepeTe ce, Ue M3UNICTBATE
CTaHAApPTHMS M3XO[ CJIe]] OTIIeUuaTBaHe Ha BCEKU pel, B MPOTUBEH CIyuall IIporpaMara BU MOXe aa
6bme ouenena karo Not correct. B Python ToBa ce ciayusa aBromarmuno, ako m3mossBare input ()
3a yeTeHe Ha pefioBe Wi MoKere fa monssare print(..., flush=True), sa ma usumcrure Gydepa
npunygurento. B C++, cout << endl; usumcrBa 6ydepa B OOIIBIHEHUE K'BM OTIIEYATBAHETO HA HOB
pen; ako msmnonssate printf, nsmonsparire £flush(stdout).

OrpannuyeHus
e 1T <10.
o N e 6bae 5 (camo 3a mpumep), 8, 40 mm 2000.
o 3a BCeKM TeCTOB IIpuMep MoxKeTe ma HampasuTe Hait-mHOro 10000 3asBkm.

OnensaBane
BaLuaTa HporpaMa e 6’1)]16 Te€CTBaHa C HAKOJIKO TE€CTOBI rIpI/[Mepa, rpynmpaHM B IIog3agaun. 3a oa
HOJIYqI/ITe TOUKM 3a Imoa3amauva, TpH6Ba HpaBI/IJIHO oa pemMTe BCMUYKI TECTOBE, KOUTO TA cmn;p;xa.

o Ilopsamaua O [ O Touxmu|: Ilpumep (N = 5).

o Ilopsamaua 1 [ 9 Touku]: N = 8.

o ITopzamaua 2 [11 Touku|: N = 2000 u rocture 0 u 1 censar equs Ko Apyr.
o ITopzamaua 3 [15 Touku|: N = 40.

o Ilopsamaua 4 [65 Toukn|: N = 2000.
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3a nmomsamaum 1 M 2 BCAKO pellleHMe, KOETO IIPAaBUJIHO pellraBa BCUYKY TECTOBM IIPMMeEpPH, IIe IIOJIYUN
BCUYKM TOUKI.

3a moxsamaum 3 m 4 BaleTo pelleHMe TPsIOBA MPABIIHO [a PeILIN BCUUKU TECTOBU IPUMEPH, 3a Ha
IOJTyYM TOUKM, ¥ BALUUST Pe3ysTar e 3aBucu OT (),, Hai-roleMusT Opoil 3asBKM, KOUTO BaIETO
pelueHre e TpsAOBaJO [a HAIpaBW, 3a [Ja pelm pameH rectoB mpumep. Heka X, = max(1,Q,/N).
Pesynrarure 3a nonsamaun 3 u 4 ce M3UMCIAABAT [0 CIETHUS HAUVH:

score; = min(15, 3+ %), score, = min (65, 3+ %)
S S
CrolfiHOCTTa Ha Score, ce 3aKpBIVIA OO Hall-OJM3KOTO IAJI0 UMCJIO 3a BCAKa ITOA3afaya, a OOIIMAT BU
pe3yiTar e cOopBT OT TIX. 3a [Aa MOJyUnuTe I'bJIeH Opoil Touku, TpsAOBa [a pelluTe IToA3agava 3 ¢ Hall-
MHOTO 55 3asBKIU U nopasafaua 4 ¢ Hait-MHoro 2597 3asBku. [IpuMepHu croitHoCcTH Ha (), M pesyJTaTu
3a rmoxsajaum 3 u 4 ca ImokasaHM II0-TOXy.

Q, 55 56 60 70 80 100 150 10000
scoreg 15 14 13 11 10 8 6 3
Q, 2597 2800 3000 4000 5000 6000 8000 10000
scorey 65 o8 93 35 26 21 14 11
IIpumMepHU BXOHOBE /M3XOMM
I'peiipbp Pemenne
1
5
7024 |
3 |
7301 |
3 |
7043 |
5 |
131024 |
O6sicHeHME

[IpumepHusT BXOA chabpKa enuH tectoB npumep (I' = 1) ¢ N = 5 roctu. Cxpurara KoHPUryparys Ha
TOCTUTE B TO3U TECTOB IIpMMep ChOTBeTCTBa Ha Pur. 1.

ITepBaTa 3asiBKa, HaIlpaBeHa OT IIPMMEPHOTO perreHue, e 0, 2, 4. OrroBopsT 3 Ha Ta3y 3asBKa HU Ka3Ba,
ye Te3! TOCTU CEHAT, B HIKAKBB HEM3BECTEH pell, Ha TPU IIOCIeTOBAaTEHY MeCTa eIHO N0 APYTO.

OTtroBopbT 3 Ha BTOpaTa 3agBKa HU Ka3Ba CBIOTO 3a rocture 3, 0 m 1.

Cera mMoxxeM fa 3akmrounM, ue roct 0 TpgabBa ma cemm Imo cpepmara, ¢ TocTit 2 1 4 OT efHATa CTpaHa I
roctu 1 m 3 oT mpyrara cTpaHa.

Ciley Tperara 3asBKa Beue MOKEM Jia CMe CUTYPHMU, Ue TOCTUTe TpsiOBa ma cemsar muinm B pena [3,1,0,2, 4],
unn B obpataus pen [4,2,0,1,3]. MoxkeM fa n3BemeM KOWTO U [a € OT [ABaTa pema.
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IIpumepHM ma6iaoHu u geTaiyim 3a oneHsBanero B CMS
CuHo TIperropbuBaMe [ia TOJ3BaTe MpeiIoKeHnTe madmonuu nporpamu 3a C++ u Python. Te mpose-
PABAT OaJINl KOMYHUMKaANVATA € OE€HABAII[ATA IIpOorpaMa € yCII€IITHa VI TEpMIHIMPAT B IIPOTVIBEH CJIy‘IaI?I.

OwensBalnara mporpama, KOMyHUKIpallia ¢ pelleHneTo BI, ChoOIaBa II'bpBaTa IPEIIKa, KOITO CpelLHe
U TepMUHUpa cjlef Hesi. AKO He II0JI3BaTe Ipe/JIo’KeHNTe MIabIOHHN IIPOrpaMu, TOBa MOXKe Ha IIpefms-
BIKa BallleTO pEILIeHMeTO Aa Ce CpMHe JUIM [Ja IPOAB/DKaBa [Ja uaka 3a OTTOBOp. AKO TOBa Ce CIy4l,
OuxTe momyumny Hempenckasyemo cboOuienue B CMS, npumepno Ezecution timed out (wall clock
limit exceeded).

I[OH’I).HHI/ITGJIHO, IIpEIoOpbUBaAME€ Na II0JI3BATE€ MHCTPYMEHTA 3a TE€CTBAHE JIOKAJIIHO IIpENV Oa M3IIPATUTE

pewrenne. Toif mpoBepsiBa M3X04a Ha pellIeHNeTO M ChOOIaBa HApyLIEHNs Ha IIPOTOKOJIA.

HNHCTpyMEeHT 3a TeCTBaHe

3a [a yJeCHMM TeCTBAHETO HA BAIIIETO PELIeHMEe, MPEIOCTaBIME IIPOCT MHCTPYMEHT, KOMTO MOKETe
na narernure or CMS. Ilon3BaHeTo Ha TO3M MHCTPYMEHT He € 3a[bDKUTENHO. MMaiite IpemBum, ue
odurmanuara nposepssaiga cucrema B CMS e pasianmyHa oT MHCTpyMeHTa 3a TECTBAHE.

3a ;ma m3mos3Bare MHCTPYMEHTA, BU e HeoOxoauM BxomeH daity. MoxkeTe [a M3I0I3BaTe IpeqOCTaBeHNS
IIpuMepeH BXoJ seatingplan.inputO.txt mnm ga HampaBuTe cBOI coOCTBeH. BxomuuaT daiin Tpacsa
Jla 3aII04Ba C peJ], ChABpKall 6pod T' Ha TecToBUTe IpUMepH, U CJIef TOBa TpsAOBa Ja MMa IO ABA peda
3a BCEKM TECTOB IIpUMep: equH pel ¢ 6pos N M eQMH pel C UMCcIaTa gy, gq, s GN_1-

3a Python mnporpamm, na xaxem seatingplan.py (OOMKHOBEHO ce WBIIBIHSIBA KaTro pypy3
seatingplan.py) crapTupaiiTe MHCTPYMEHTA 3a TECTBAHE I10 CIIEMAHNS HAUWH:

python3 testing_tool.py pypy3 seatingplan.py < seatingplan.inputO.txt
3a C++ mporpamu, mbpBO KOMIIMJIMPAIITE BAILIETO PelleHIe:

gt++ -DEVAL -std=gnu++20 -02 -pipe -static -s -o seatingplan seatingplan.cpp
U cJIef] TOBA CTapTHUpaliTe MHCTPYMEHTA 3a TeCTBaHE:

python3 testing_tool.py ./seatingplan < seatingplan.inputO.txt
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