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Cesenatico, Italy

D. IIpe6bpossane (census)

Orpannuenne o Bpeme: 1 ceKyHIN
Orpannuenne mno mamert: 128 MiB

Manxo usBecteH ¢axT 3a YeseHaTHKO e, ue TOJ e JOM Ha TaiiHO obmecTBo oT N umHpopmaTnuku. ToBa
0011IeCTBO € MHOIO IIOTaiHO; HMKOJ uWjeH He 3Hae CaMOJMUYHOCTTa Ha OCTaHalINWTe. Bceku uneH mma
yuukainHo 1D: HeoTpuiarento msmo umcio .

EnunHcTBEeHaTa KOMYHMKAUMs MeXIy UIEHOBETe € KOCBEHa, Upe3 Yucia, HaapacKaHu ¢ Tebelmp Ha
pasnumyHu Mecrta n3 rpaga. Begasxk Ha 100 rogquamM 00111eCTBOTO IPOBEXAa IpeOposiBaHe HA WIEHOBETE
cu. Cien mpuKIOYBaHe Ha MpeOpOsSBAHETO, BCEKM WieH TpsOBa [Ja 3Hae oOLus Opoil Ha UJIEHOBETE B
00II[eCTBOTO.

[IpeGposiBaHeTO ITPOTMYA B PAMKNUTE Ha HAKOJIKO NHN. Bcekm qeH BCcekM uieH, KOJMTO BCe OIlfe ydacTBa
B IIpolieca, n30upa 1 M3BBPIIBA TOUHO IHO AEICTBUE: Aa UeTe, [a IMIIe VUM Aa CIPe yUacTUeTO CI.

e Axo enguu uineH usbepe na uere, Toil n3bupa msacro P. Ilpes mens Toit moceraBa MacToto P u
IIPOYNTA YUCIOTO, KOETO € HAIMCAHO TaM.

e AKo equH wieH usbepe fa muure, Toi n3bupa macro P u uncino V. KpcHO Beuepra ToiI IoceraBa
MaAcToTO P M IpoMeHs UMCIOTO, KoeTo e Omio HammcaHo TaMm, Ha V. Tbil kaTo Beue e TBMHO,
TOJI He MO)Ke Jja IIpoueTe CTApOTO UMCIIO, IPeay Aa HallMIlle HOBOTO.

e Ako enuH uieH m3bepe ma cIpe, TOV HIMAa [Oa MpedIpreMa AeICTBUS Ipe3 CJIeJBAIUTE THI.

AKo enVMH uJIeH BUAM APYT Aa MHUIle YUCIO, TOM ILie Aa Hay4yM CaMOJIMYHOCTTa My. 3aToBa € CTPOro
3a0paHeHO qBaMa MM [IOBede UIeHOBe Oa ym30epar ma MUINAT HA €IHO U CBIO MICTO B €QUH M CBIIN
nen. (Hsma TakoBa orpaHmyeHne 3a ueTeHe, THII KaTO TOBAa MOKE Ja Ce IIPaBM AVCKPETHO.)

Axko €OVH VIV II0OBEUYE YJIEHOBE UETAT OT MACTO, KBAETO OPYT WIEH VMCKa Oa IINIIE B ChIINA NEH, BCUIUKN
UETEHUA C€ CIyuBaT IIpeau IVMCaHETO.

Kak ob61ecTBoTO Tps6Ba Ja IIaHMpa CBOS IIpoLieC Ha IpeOposgBaHe, 3a Aa MUHMMU3UpA Oposd Ha THMUTE,
JOKATO BCEKM HayulM IIPaBIUIHNA Opoil Ha ujleHoBeTe?!

NMniaeMeHTaImsa

ToBa e MHTepaKTMBHA 3afaya, B KOITO HeM3BeCTeH Opoil KOIus (1 <N 100) Ha Barmara
> Tporpama Iie ObJaT M3MI'BIHABAHU €THOBPEMEHHO. Bcsako komme cuMymmpa efiuH djleH Ha
00II[eCTBOTO.

Wma 10'8 mecra. Yncnoro P Ha MACTOTO TpsibBa ma otroBapsa Ha 0 < P < 1018, ITspBOHAUANTHO CTOJI-
HOCTTa, 3aIllicaHa Ha BCUMUYKU MecTa, € V = 0.

Hosara croitnoct V, 3ammcana Ha gageHO MSCTO, TpssOBa BmHArm fAa Obae I(JI0 UMCIO, TAKOBAa Ue
0 <V <10° B moseuero mopsamaun V moxke ma 6bme 0 mmm 1. Biokre ceximara ,Onensasane” 3a

IIOBE€UE HOJIpOGHOCTI/I .

Korato craprupa xonue Ha Barata mporpama, T8 mbpBo Tpsa6Ba [a mpoueTe peq ¢ OBe wenn umcia, I u
M (0 <I<M-— 1): yunkanaoro ID Ha umeHa Ha 0o6IECTBOTO, IIPEACTABEH OT TOBA KOIME, M OOLIINS
Opoit Ha BB3MOkHUTe ID-Ta. B pamMkmre Ha BCEKM TECTOB NpPUMMeEpP BCUYKM KOMMS IE IIOJYUAT eIHA
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u cbina crovtHoct M u pasnumunu croitHoctu 3a I. 3abenexere, ue Mmoxe ma mma [D-ta, xouto He ca
MPUCBOEHN HA HUKOM WIEH.

Cien ToBa, 3a BCeKM [eH OT IIpolieca Ha IpeOposBaHe, Bamrara mporpama Tpsa6Ba fa usbepe meiicTBIETO,
KOEeTO MCKa [a M3BBPIIN, X CHOTBETHO Ja OTIedaTa pen:

[eiicTBue | 3HaueHne

r P Yerene ot Mmacto P.
Cren oTmeuaTBaHeTO Ha TO3M pel, Bamrara mporpama Tps6Ba qa mpouere peq ¢ TEKyIara
CTOIHOCT, 3anucana Ha P.

w PV IIncane Ha MacTo P Ha HOBara cToitHOCT V.

AXO HAKOJKO KOINIS INIIAT HA €IHO M ChIIO P B eOUH M CBIIM [AEH, ILIe IOJIyduTe
cpobienue Not correct.

C muskiroueHme Ha IpuMepuTe U Iojsamada 3, Tpsa6sa ma mumrere 0 <V < 1; BumxkTe
ceknusra ,,OLeHsaBaHe”.

' N OtroBop m cmupase: cpo0IeTe, ue uMa N UJIeHOBe U CIIpeTe yUacTUETO CU B IpeOpo-
SIBAHETO.

Cinen otroBopa, Bamara mporpama Tpsi6Ba ma mpukiaroun HopMmaiHo. (3aGenexere,
ye NPYrM KOIMs Ha BalllaTa IIporpaMa MoO’Ke [a IPOIBJDKAT Aa paboTAT OIlfe HIKOIKO

IHU, IIpey Ja OTTOBOPSAT M Ja IPUKIIIOYAT. )

Axo HfAKoe Komlme Ha Bamata mporpama OTroBOPM C TpelllHA CTOMHOCT 3a [V, HapyIIM IIPOTOKOJA,
nsnonssa moseue or 500 MHM YUIM HaJBMUIIM OTPaHNUEHNETO 3a BpeMe/maMer (Ha mpouec), Barero
pelreHme Ife 6bae oleHeHO KaTo Not correct 3a CBOTBETHUS TECTOB IIPUMep.

B mporusen ciyuaii, Bamara nporpama e 6wvge (Partially) correct sa TectoBust mpuMep U OLleHEHA
B3 OCHOBAa Ha CTOMHOCTTa [J: MaKCMMAaJIHUAT OpOil JHM, KOMTO HAKOEe OT KOIMATa € M3IIOJI3BalIo, 3a Aa
orroBopu. 3a IrbyieH Opoil Touky Tpsa6Ba ma pernte Bceku TectoB npumep ¢ D < 61 u V < 1. Bukre
cexkumsita ,,OreHssBaHe” 3a MOAPOOHOCTH.

N3uncrBane Ha Oydepa. AKO He M3IIOJI3BATE IIPEIOCTABEHNUTE IAOIOHM, yBEpPETE Ce, Ue M3UUCTBATE
cragpaptaus usxon (flush) cien oreuarBarero Ha Bcexu pef, B IPOTUBEH CIIydail IpOrpaMaTa BU MOKE
na 0bae ouenena xaro Not correct. B Python toBa ce ciyuBa aBromaTmuso, ako mamnoissare input ()
3a uereHe Ha pegoBe. B C++, cout << endl; msumcrsa 6ydepa B HOII'bIHEHNE KbM OTIIEYATBAHETO HA
HOB pef; ako usnonssare printf, mamonssarite £flush(stdout).

OrpannuyeHusa
« 1< N L100.
e 1< M <100000.

¢ Moskere ma manoinssare Hail-mHoro 500 muHu.

OnensaBane

Bamrara mporpama ie 0be TeCTBaHa BBPXY HIKOJIKO TeCTOBM IpUMepa, TPYNMpaHy B Iox3amaun. 3a
aa HOJ’IY‘II/ITC TOUKNTE 3a Jad€Ha IIoa3agayda, TpH6Ba aa peIlII/ITe HpaBI/IJIHO BCMMUKII TE€CTOBE, KOUTO TA
C’bﬂ’bp)Ka.

o ITopzamaua O [ O Touku|: Ilpumepu (MokeTe Ha 3amucBaTe BCAKO LISUIO UMCIIO
0 <V <1000000000).

o Ilopsamaua 1 [11 Touku]: M < 100 u N unenose umar ID-ta 0,1,..., N — 1.

o ITopzamaua 2 [12 Touku|: 1 < N < 2.
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o IMopzamaua 3 [22 Touku|: M < 8000 u MoxeTe [a 3amUCBATE BCAKO LSO UMCIIO
0 <V <1000000000.

e Ilomzamaua 4 [55 Toqu]: Bes mombrHUTENTHN OTpaHUUEHMUS.

B mopzamaum 1, 2 u 4 mokete ma 3ammcBate camo V =0 wim V = 1 npu BcAKO [elicTBUeE
wIlmcane*.

Heka X, ca MakcuMaJHWUTe TOUKM 3a IIoA3ajfava S (IokasaHu mo-rope), a D, e Haii-rogemusr Gpoii
IHM, KOUTO HAKOA OT BaImre mporpaMm msIos3Ba Ipy TecT OT IToA3afgada s. Torasa:

X, ako D, <61
score, = { X, - (0.2 +0.8-1.0160-D.)) ako 61 < D, < 500
0 ako 500 < D,.

CroitHOCTTa Ha Score, Ce 3aKpBIJIA OO0 Hal-OJM3KOTO I(AJI0 UMCJIO 3a BCSIKa ITOf3adava, a OOILMAT BU
pesyiTar e cymara oT TaX. 3a mbieH Opoit Touku Tpsa6Ba D < 61 u V < 1 mpu Bceku TeCTOB IpuMep.
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[IpumMepHU BXOZOBE /M3XOMM
First example: 5 members, 100 possible IDs
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Second example: 2 members, 8000 possible 1Ds
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II'spBu npumep. Umame N = 5 unenose ¢ nocieqosarenau ID-ta 0,1,2,3,4 u M = 100 (Banuguo 3a
nonsamaun 1, 3 u 4). Pewrennero i cporBercTBa Ha wieHa ¢ 1D i. BaaumopelicTBuero mo-rope e camo
eHa Bb3MOKHA BalMAHA IIOPEIVIIa OT OIlepaluil U He e IpeaBuaeHo na Obae edpeKTNBHA WM pa3yMHa
CTpaTerus; IOKa3aHO € CaMo 3a Ja JUIIOCTPUpPa KaK paboTH IPOTOKOIBT.

Bropu npumep. Vmame N = 2 usnenose, ¢ ID-ta 0 u 3, u M = 8000 (BanmuaHo 3a moxsamaun 2, 3 u
4). II'vpBus ner uinensT ¢ ID 0 3anmca 0 Ha Mscro 0 (Hama npomsHa), a wiensT ¢ ID 3 3anmucsa 1 Ha
MACTO 2.

location 0 |1 2 3 4
value 0 O 1 0 O

Ha Bropmus men ID 0 3ammcsa 1 Ha miacro 1, a ID 3 uere or cwiporo msacro. 3abenekeTe, ue UeTeHETO
ce CyuBa IIpe3 [deHd, mpenu nucaHero Beuepra. CiaemoBartento ID 3 Bce omre Buxma 0.

location 0 | 1 2 3 4
value 0 1 1 0 O

Ha TpeTysa AE€H 11 ABaMaTa 4deTaT OT MACTO 2, KBbOETO € 3aIlrmcaHa 1.

Ha uersbprus nen ID 0 orroBaps, ue uma 2 wieHose (mpaBmiHo), gokaro ID 3 uere 1 or macro 1. ID
0 BemgHara ciyieq ToBa IIPUKJIIOUBA M He y4acTBa B CJIEIBAIINTE JHIL.

Hakpas, Ha ger D = 5, ocTaHaIMAT WieH ChIIO IPABIIHO OTToBaps, ue N = 2.

NucTpyMeHT 3a TecTBaHe

3a YIJI€CHEHNE IIPpUT TECTBAHETO Ha Barrero pemienne, rmpeqocraBime IMpoCT MHCTPYMEHT, KOJITO MOKeTe
Ja M3TErJINnTe OT CMS. UsnonssaueTo Ha JMHCTPYMEHTA € IIO JKEJIaHIE. 3366JI€)K€TC, ue O(bI/H_H/IaJIHI/IHT
ouennren B CMS ce pasnmuaBa oT MHCTpyMeHTa 3a TecTBaHe.

3a ;a nsmos3BaTe MHCTPYMEHTA, BU € HeoOX0auM BXojeH (aits. MoskeTe 1a M3II0JI3BaTe IIpeOCTaBeHITE
IpUMEPHU BXOOOBE census.inputO.txt n census.inputl.txt WIM IOa Ch3OaJeTe CBOU COOCTBEHI.
BxomuusaT daitn tpsabBa mga samouBa ¢ Opos Ha uieHoBete N u BB3MokHuTe 1D-Ta M, mocienBaH or
pen ¢ N uucna, ykassaim [D-rara Ha uieHOBeTe Ha 00IIECTBOTO.

3a Python mporpamu, npumepno census.py (OOMKHOBEHO ce MS3ITBJIHSABA KAaTO Pypy3 census.py),
cTapTupaliTe MHCTPYMeHTa 32 TeCTBaHe II0 CJIeIHUSI HaulH:

census Crpannna 4 ot 5



python3 testing_tool.py pypy3 census.py < census.inputO.txt
3a C++ mporpamu, mepBo KoMIumiupaiite Bamrero perenne:

g++ -DEVAL -std=gnu++20 -02 -pipe -static -s -o census census.cpp
U cJIe] TOBa CTapTupaiiTe MHCTpyMeHTa 3a TeCTBaHe:

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

3abenexxere, Ue B Tas3M 3ajadya CTAHIAPTHUS M3XOJ Ce M3II0JI3BAa 32 KOMYyHMKAUMs C MHCTPyMeHTa 3a
TecTBaHe, TaKa ue He TpsOBa a Obe M3IOJI3BAH 32 KOHTPOJIHM IleuaT. BMecTo ToBa MoKe [a IOJI3BaTe
crangapTHMs N0ToK 3a rpewku ('stderr’). B C++ moxe ma monssate cerr << msg << endl;. B Python
MoKe fa rmoisBaTte print (msg, file=sys.stderr).

I/IHCTPYMGHT’BT 3a TECTBaHE 1€ UeTe€ TE€3M KOHTPOJHMUM II€UaTV 3a€OHO CBHC 3adBKUTE, M3IIBJIHEHU OT
BCUMUKINTE MHCTAaHIMIM Ha Bamrara IIporpama. Wmaiire IOpeaBmna, 4e€ Imopaay TEXHMYECKNM IIPUUYVIHII T€
MOJKE da C€ ImeuaTaT HECMHXPOHM3MPAHO IIOMEXOY CIH.
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