IATI Day 2, Junior group \\./

@ Georgian r\'/

XVI INTERNATIONAL ADVANCED TOURNAMENT IN INFORMATICS
SHUMEN 2025
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dol dgdwga, Moy ©gbol 2021 Hgml dmbmdmmolmzgol 0Egomy®mo Lomododm MY3o
399ddgbom, dob 30093 gOMBgm LdoMgos mJggbo obdomgos! Imbmdmeol Lomodedm
0930 dgagoe N oo LoghEobgeb (oobmdmomos 1-0ob N-dg) ©o dom dmeol
M oo dodo®@mygmo (mGogbEomgogmo) 3ogdomolgob, bowey M = N — 1. gL
dodomorgmo 30gd0Mgoo 63doymyomgdl dgdwgg 300Mm0goL:  sdEgdmo domgobo oM
030330090b bLogmEgL LoZPMNOM MEZMb o LogmEggool sMEgMm fygoml Jmmol od sMob
90mYg dgEo 3ogdomo. oliggg, 30300090L od3m m3zoLgos, MM LogmiEg 1-©ob yggmes bbgo
bog®gdeg domhggs dgbadmgdgemos.

300000Hg0s: 330J3L 1-ob N-3g Mopbggool 3g@AnHogns. obgm 3gMAYEOE0OL
39hmEgom Loghggool bLpmdm gobmoggosl od dgdmbgggodo, oy dgdEggo 306HM™M00
bergmEgoo:  Yyzgme 30gdomobmgol Loghpg i-ob Loghig j-0wg, 39MAgEeE0sdo i
IBOWYOWOR JBOM d@OY Pbes 333900, F0HY ;.

©gbol 3Mmomgds ol oMol, ®md dob dmbmdmemol Lomedodm Ggz0 ©o30Mo.
boogoboghme, dolds dggmoo®mds 0003 GOgzo ©o0doblmgms, dogMmed dob oMmMoOo
3000pYy308H0, Lobod ©gbol 3ogdomgol goydbgmms. MogEed0M3gmem, 0mMo0 gyobgde
©gbol, Mmd ghm-gomo bpmmo 3g0dyEogoos 1,2, ..., N ool. 99dpgs, 0000 dolygbgol
©9bolb 3ombggol odolb dglobgo, oy ®odpgboo bpmdos GmIgmodg dmigdymo
3903930300 (©0d0Hgoomo gEMmgoolmgol obomgm 0ddemgdgbEogoolb Lgdpos). hggbl
3300L b3oMegde mJggbo wobdomgds, Moms 3ogdo®mgdol Jdmgbobmgol dgodyndegml
LB®oEY300 dobodoey®mo Mom©gbmdol 3ombggoom.

0dmpobo

ofghgem 3dMmgmodo monopoly2, ®MAgmog 0moobgeb Pgbmod  3ogdomgol
dobodoy®o MHomEgbmool 30mbgzgoom ©oowggbl. dhmgmods 9bwos dgoregogl g9bdiosl
find connections, ®mdgmog Fonemob 3OMaModabmob ghmon ©ozmddnmomogos
(0000l ol Igbabdymgdmo).

003909650300
0J39bL abdioo find connections-b dgdwggo gm®do@o 9bwo 3Jmbogl:

std::vector <std::pair <int, int> > find connections (int N);

gog®ol 3Mmgmods o0 RPbJuool ghmbgm godmodebgol ghmo doMedgEmom -
bogMEggool MomEgbmdom. @9bJosd Ybs osdENBML Hyzomms Loo, GMAmgos
0mfgdl bodmgb 303domgdl Logdggol Immol. Fygomgdol dodeggmmosl dbodgbgmmodo
o® og3b.

9906d30oL, MHmdgmog 0mooL ombggol gbgedl, dgdwpgao gmmddodo oggb:

std::vector <bool> check (std::vector <int> p);

30ModgEmo p oMol MoEbggool 3g@adyGoros 1-ob N-dog, Mmdgmog foddmowggbl
393000630 39MAYHOE0oL. g9bJE0s $0M9bgol bool Fodol 3gddm®L b Logddom N, Loy
b, = 1 (0 < i < N) dbomae 0d dgdmbgggzedo, oy 9900930000 ghm-ghmo oMM

Islﬁmqugabo:
* 00bgomOL 3033060 LoghEg p,-©ob LoghEg p;-8wy, bLowoy i < j;

* 00bgomoL Loghpg p;, OGOIMOLmgobey b, = 1 o 30gdoMgool Lodgomgdom p,-©ob
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p;-dg dobgmo dggodmos.
300m30mobjobgm, ®md dbodzbgemmogool ghmdbodgzbgemmgbmos goMabHomgomos
30890Mg00L m30bgdgool godm.

049 996J300bomg0L gooEgdymo 3gManBGoEos od sMob gomowymo 39MIYEOF0o 1-
©ob N-deg, BglEobomgol doowgom 3oLygbl Wrong answer. agbdios 09ygbgol O(N)
©OML. g9bdgool godmdobgos dggodmosm dogdbodyd %-g@g@, bbgo dgdmbgggodo doowgom
39000ddb Wrong answer.

®J396L  3MmgMmedsdo monopoly2 0d3mmgdgbEodgogmo 9bes oymb  g9bdpos
find connections. obggg, dMmgMsds dgodmgos dgopegogb bbge 3mwl, agbdiogol
ob gmmoomy® gmomgol, dogmed ob 9boso dgopegogb main gybdgool.  obggg
oM 9bwo godmoygbmm LEobsdEYmo dgEobol o godmEobol m3dgmopngoo. mdzgbl
300aM0dodo o930mmgomo Pbws dgoomogl dgg®ol goomo monopoly2.h, dgdwggo
30930 mEgbeadol 0bLFOYJzo0lb Lodygomgdoom:

#include "monopoly2.h"

dgdeno3900
& 1 <N <1000;
& M =N-—-1.

J3900mpsbgoo
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bododm

J3g0dmpobgdo
0 0 — — 0930 d0g300M0©D.
1,2,..., N ghmogdmno bimmo

LogMEggool gobeoggdss.
2 6 0 <6 -

1,2,..., N-0ol dowgdo sbg3g

Jdg0demgoo dgdegaboo®oc:
305iggom bogdg 1-00b, 393093

3590 y3gwo 0d bogMigl,
0®dgmbog 0d3b d0MEodomo

308d0M0 LogdEg 1-m0b, 39393
35900 g3gmo 08 LoghigL,
Omdgmmboi 0d3b domMwodomo
3030060 dgmMyg odoBgoygm
LogMEgLmob o oblg dgdwga.

4 13 0,2 < 300 -

04 003009900 LogMg 1-00b ©o
5 59 0—4 <1000 | 30gdodgol gogyzgoom, 25-8g g
303000 396 30dmg0ygbgoom.

J390dmpobo bpmmow dgbeymgonmom omgemgos dbmenmo od dgdmbggsedo, oy
03960 3HMEMds bfe@o® dndsmol od g390dmpebol y39e0 Bgbi8g o Y390 bogodem

pobs J390dmpobody, dowgonemo Jamo 30 gm0l dobodscramo EgbBolb Fgamol (dob wo
bogo®e g3g0dmpobgool Bgbigodo) bodmogenl gagodmpebol goymody.

J3009mpebs | Jawgdo N bb3s dgbogeggoo

1 5 — <1000

3 17 1 <1000

dggolgdo
9390 BabAL od3b Jyme, Gmdgmog oMol smhomoewo GoEbgo 0-©ob 1-0L homgmoo.

09 3LBL 03l ogoomo Jume, 030 omzgmgos Po@doBgoPmem. FHabEol Jymo oMol
©0©J0000, 09 ®J3900 3O MZMOdo fo®@doBgoom 0dmahgbl 3ogdomgol Logmggol Jmmob.

09 cnt o®ob  @ubdgos check-ob godmdobgool Momgbmds FMbzmMgHPmo
B9bEobmgol, dodob HgbEob Jyme 00)30:)3(‘)0 d9d093b0000:
* 939mo J3908mpebobmgol: my cnt > 12-, Jowgdnmo gagme Yomob 0-b.
* J390dmEebgoo 0, 1, and 2.
- o9 ent < %, 80@936”{]@0 oo godol 1-b.
* J390dmEebo 3.
- 09 cnt < 10 000, 3009090 Jyme Pomob 1-L.
- 09 10 000 < cnt < 15 000, 30929090 J9e0o P60l min(——1228- 1)-b.
- 09 15000 < ent < 22, Bowgdgmo Jgmos 9ol 0.1-b.
* J390dmebo 4.
- 09 cnt < 50 000, 3009090 Jyme PYomob 1-L.
- 9 50 000 < ent < 200 000, Jo®gonEo Jyeo PYo®oL min( 22900 1)-1,

cnt—250007
- 049 200 000 < cnt < %, dowgogmo Jgme Yool 0.1-b.
* J3900mebo 5.
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09 cnt < 170, doggonmo Jyme Pomob 1-b.
0y 170 < ent < 1000, dowgoeo Jueo o®ol min( (1103000 " ).,

cnt+3000
,0.5)-b.

If 1000 < ent < 20 000, Bo©gdamo Jnms Ho®L min((170)*"

cnt

049 20 000 < ent < %, dog0ymo Jgme Po®ol 0.1-b.

do800m0
330d3b ®930L 99dgg0 0egbB®oEs 5 LogdEom o 4 3ogdoMom:

%

O,

3960 3OmgMsdol dnJdgogdgoo 70y ®ob dmJdgegdgodo wo dabybgodo
find connections(5)
check({2, 3, 4, 5, 1}) return {1, 1, 1, 1, 0}
check({1, 5, 2, 3, 4}) return {0, 1, 0, 0, 0}
check({1, 4, 3, 2, 5}) return {6, 1, 1, 0, 0}

return {{1, 2}, {2, 3}, {3, 4}, {2, 5}}

@30 J00 59bH0OIos

mm3omyg®o  Habodgdobmgolb dggodmoom  godmoygbmm d9dwgzo  Rooemgoo:
monopoly2.h, Lgrader.cpp, Lobodydm qoomo monopoly2.cpp ®J3gbo
30mamodolmzgol o oo bobodydm 3madynbogorool GYz0m. GMEILLE gb Boowmgdo
90mbo o 0dogg BMMEgMdns, 39300000 JHMOE 8630330e0MMmM 13960 dMMZModo
monopoly2.cpp o Lgrader.cpp. gb 9dgddbol 3@mgmedol, Mmdgmoy mJ3gbo
a96gd30oL Lobfmbdgl dgedmhdgol.

300gmodol olgomogos dgdwggo Mobzgool Fozombgo bEoboodEymo dgEobowab:
— 30639 bo¥y: ghmo dmgmo oegoomo Mogbgo N - bLogmggdol Momgbmoo;
— J9dega N —1bobYg: m®o ogoomo dmgmo Mogbgo, @mdemgooy dodoMmym 3ogdomb
00fg®b.
09 3396030300l dOMmFmZmml o6 dodyggoom, doowgom dgbodedolb dggomdols
39%Yym00bgool. Lbgo dgdmbgggedo, oy 3Mmgmods fo®@doBgoom dgbdrgmogos, doo®gom
39%Yym00bgosl “Correctly found connections.”
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