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[An3ajH Ha nrpayka

Mme Ha 3apayvaTa ToyDesign
Input File Interactive Task
Output File Interactive Task
Time limit 1 second

Memory limit 256 megabytes

Bo komnaHwja 3a AM3ajH Ha UrpayvkmM e KpempaHa HOBa Urpayvka Koja Nyu Baka: MMa n UMNYKN,
HymepupaHu co 1 fo m, Kon cTpuyaT (U3neryBaaT) o4 KyTuja. Hekon of uranukuTe ce NMoBp3aHu
MerycedHO €O XwWyu, ama BHaTpe BO kyTumjata. (Co Apyrn 3860pOBW, UIMNYKUTE U XULUTE
dopmmpaaT HeHacoueH rpad, kage UrMNYKUTe ce TeMUHATa, a XuumTe ce pedpara.) XuuunTte He ce
rnejaaT oAHaABOP, a 3a Ja Ce J03Hae HeLITOo 3a Nap o4 UIMMNYKN Mopa Aa Ce KOPUCTU TecTep Ha
nrnnukmTe: Moxe fa nsdepeme ABe UMMNYKA ¢ U j TaKBU LUTO ¢ 7 j, U TECTEPOT Ke Kaxe Janun Tue
NINYKN ce NMOBP3aHW, ANPEKTHO UAN MHAMPEKTHO. (LLUTo 3Hauun, TecTepoT KaxyBa Aanu uma nat

BO rpadoT Mery Tne aBe TeMUHA.)
MHO>XeCTBOTO BPCKM BO KyTMjaTa Ke ro Hapeyeme AM3ajH Ha nrpayvkaTa.

Kopuctute cneunjanmsmpaH copteep 3a npawlyBame (query) n Kpempame Ha oBue agmsajHu. OBoj
copTBep padoTu Baka: 3ano4HyBa CO HeKOj AM3ajH Ha UrpaykaTa LUTO ro 03HavyBame Kako ,An3ajH
0“. Toj, He BM M1 NpuKaxKyBa BPCKMUTE BO KyTujaTa 3a OBOj AM3ajH. HamecTo Toa, MoXeTe noBeKke

naTu fa ja n3BpLuyBaTe cnejHaTta onepauuja:
e VI3dupaTe Spoj Ha AM3ajH a 1 ABa 5poja Ha UTMINYKM © U § TaKa WTO & % j.

¢ Co¢TBepoT BM KaxyBa LUTO &1 Ce C/IyUnI0 ako ro KOPUCTUME TecTepoT Ha Tue ABe UMUNYKN.
Co apyrn 360p0BKW, BU KaxyBa Aann UMNYKUTE ¢ U J Ce (AUPEeKTHO WAN WHAMPEKTHO)

NOBP3aHV BO AM3ajHOT a.

* VicTo Taka, ako UMMNYKNTE He dune AUPEKTHO NN NHAMPEKTHO MOBP3aHV BO AM3ajHOT a,
TOoraw ce co3jaBa HOB AM3ajH KOj M KMa CUTe BPCKM Of AM3ajJHOT a MNAyC efHa
AOMONIHUTENIHA AMpPeKTHa Bpcka nomery ¢ 1 j. Ha 0BOj AM3ajH My e JajeH CneaHunoT
AocTaneH dpoj 3a AM3ajH. (3Hauwn, NPBMOT AM3ajH CO3JaAeH Ha OBOj HaUuMH Ke nma 6poj 1,
noTtoa dpoj 2 1 Taka HaTamy.) 3adenexeTte Jeka OBa He ro MeHyBa AWM3ajHOT a, TYKYy CaMo

CO3/.aBa HOB AV3ajH KOj Ma AOMOJIHUTENHA BPCKa.
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BawaTta uen e aa HayyuTe LTO € MOXHO rnoBekKe 3a AI/I3ajHOT 0co KOPpUCTEH-€ Ha OBaa orlepau,l/lja.

3adenexeTe feka He e cekorawl MOXHO Ja ce oApean TOYHOTO MHOXeCTBO BPCKM 3a AM3ajHoT O,
dnaejkn He NOCTON HaUYMH fa ce pas3nKyBaaT ANPEKTHUTE N NHANPEeKTHUTe BPCKU. Ha npumep,
pasrnejajte ru cnegHuTe ABa An3ajHN con = 3:

TecTepoT &1 ro NpujaBma Koj SN0 Nap UIINYKK Kako NOBP3aHW 3a ABaTa AM3ajHK, Taka LUTO oBMe

ABa AN3ajHM HEMA fi@ MOXeMe Ja I'v pasnnKyBaMe KOPUCTEjKN ro cohTBEPOT onuLLIAH Norope.

Bawarta uen e ga ogpeaunte Koj SN0 AM3ajH LUTO € eKBMBaNeHTeH Ha am3ajHoT 0. [lBa Au3ajHu ce
€KBUBAaNIGHTHN aKko TecTepoT ro npujaBy WUCTMOT pe3ynTaT BO ABaTa AM3ajHW 3a cuTe napa

NTNNYKN.

Implementation

Osa e uHwWepakmueeH dpodnem. Mopa fa nmnaemeHTrpaTte GyHKLUMja
void ToyDesign(int n, int max ops);

LITO oApesyBa AN3ajH KOj e ekeusaseHieH Ha An3ajHoT 0. BawaTta nmMnaemMeHTauumja Tpeda aa ja
MOCTUIHe OBaa LieN Co M3BpPLUYBaHe Ha ABe KOHKPETHW onepauumn Hyna unv noseke natu. Bo egHa

onepauwja, BawwaTta nporpama tpeda aa ja noBuka ¢yHKLMjaTa:
int Connected(int a, int i, int j);

kage wto 1 <4,5 <n, i #j, a>0 1 a He cMeaT ga ro HagMMHAT SpPOjoT Ha Aocera KpempaHu
AN3ajHU. AKO UTNYKNTE ¢ 1 J Ce (AUPEKTHO NN MHAMPEKTHO) MOBP3aHW BO AM3ajHOT a, Torall Taa
Ke BpaTu a Ha3aj. Bo cmpoTMBHO, Ke ro BpaT SpOjoT Ha KpempaHu An3ajHu A0 cera nyc efeH,
LUTO CTaHyBa dpoj AoJeNeH Ha HOBMOT AM3ajH KOj M MMa CMTe BPCKU Ha AM3ajHOT a Niyc BpckaTa

nomery i 1 j. PyHKLMjaTa Connected MOXe Aa Ce MOBMKA HAjMHOTY max_ops NaTu.

Kora BawlaTa nporpama 3aBpLinaa Cco onepaunnTe Connected, Taa Tpe6a 4a onuwie ,D,VI3ajH To €
eKBMBaJIEHTEH Ha AVI3ajHOT 0 n notoa ga ro 3aBpwu Hej3I/IHOTO m3ppwyBamke Ha CTaHAapAeH

HauuH. 3a Ja ce onuLle AM3ajH, Nporpamara Tpeda Aa NoBuMKa:
void DescribeDesign (std::vector<std::pair<int,int>> result);

MapameTapoT result € BEKTOpP OZ MapoBX Of LN SpoeBWM KOW T onuvlyBaaT MapoBuTe
UFNNYKM KOU ce AMPeKTHO noBp3aHu. Cekoj nap ojroBapa Ha efHa Bpcka 1 Tpeda Aa v coapxum
ABaTa dpoja Ha MefyceSHO MoBp3aHWU MUINUKW. Mopa Aa MMa HajMHOry efHa AVMpPeKTHa Bpcka

nomery cekoj (HernoApezeH) Nap UrMNYKM 1 Ja HEMA AVNPEKTHW BPCKW OZ UIa A0 camaTa cede.
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Constraints

e 2<n <200

Scoring

Subtask 1 (10 points): n < 200, max_ops = 20 000
Subtask 2 (20 points): n < 8, max_ops = 20
Subtask 3 (35 points): n < 200, max_ops = 2000
Subtask 4 (35 points): n < 200, max_ops = 1 350

Sample Interaction

Contestant action Grader action Explanation

ToyDesign (4, 5) There are 4 pins in the toy.
You need to determine any
design that is equivalent to
design 0 by calling
Connected at most 5 times.

Connect (0, 1, 2) Returns 1. Pins 1 and 2 are not
connected directly or
indirectly in design 0. New
design 1 is created.

Connected (1, 3, 2) Returns 2. Pins 3 and 2 are not
connected directly or
indirectly in design 1. New
design 2 is created.

Connected (0, 3, 4) Returns 0. Pins 3 and 4 are connected
directly or indirectly in design
0. No new design is created.

DescribeDesign ({{3, 4}}) - We describe a design that
has only one connection: Pins
3 and 4.

Sample Grader

The provided sample grader, grader.cpp, in the task attachment ToyDesign.zip, reads the

input from the standard input in the following format:

* The first line contains the number of nodes, n, the number of edges, m and max_ops
* The following m lines contain edges as node tuples.
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The sample grader reads the input and calls the ToyDesign function in user's solution.

To compile the sample grader with your solution, you may use the following command at the
terminal prompt:

g++ -std=gnu++11 -02 -o solution grader.cpp solution.cpp

where solution.cpp is your solution file to be submitted to CMS. To run the program with the

sample input provided in the attachment, type the following command from at the terminal
prompt:

./solution < input.txt
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