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Conep>kanue
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3apaya 10A. Camoe pewesoe pebpo [0.5 sec, 512 mb] 2
3apayva 10B. 3apauva npo asa crtauka (F2 || Cyua.) [0.2 sec, 512 mb] 3
Obg3areabHbIe 3aJa49N 4
3apaya 10C. Uentpouabl gepesa [3.5 sec, 512 mb] 4
3apava 10D. BABA [2.5 sec, 512 mb] 5
HormosiHuTeIbHbIE 32291 6
3apaya 10E. NamunbToHOB NyTh KOHEM [1 sec, 512 mb] 6
3apaya 10F. Crpoku B pepese [2.5 sec, 512 mb] 7
3apayva 10G. Arithmetic Encoding [0.2 sec, 512 mb] 8

Bl He yMeeTe uuTaTh/BBIBOAUTE JIAHHBIE, OTKPBIBATH (hailibl? Bocmob3yiitecs nprunvepami.
B HekoTOpBIX 3aja1uax OOJIBINONI BBOJ U BBIBOJI. [loJib3y#iTech OLICTPHIM BBOIOM-BLIBOJIOM.

B mekoTopbix 3agadax mHyzked STL, KoTopblit aKTHBHO UCHOJIB3YeT JUHAMUAIECKYTO MAMSTh (Set-b,
map-bl) [ePEOIPEICTICHIe CTAHIAPTHOIO aJJIOKATOPA YCKOPUT BAIILy TPOIPAMMY.

Ob6paruTe BHIMaHne Ha KoMIuasgTop GNU C++11 5.1.0 (TDM-GCC-64) inc, KOTOPBIi MTO3BOJISIET
MIOJIb30BATHCA JIOTIOJTHUTE/IHHOM Onbmorekoii. [og HUM MOXKHO ¢IaTh BOT 9TO.

CrpaHuua 1 n3 8
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1-i kypc, BecHa, [13 #10, LleHTpoungHasi gekomnosunuus
CINo, Beicwas LLlkona SkoHomuku, 13 mapTa 2020

Must have

3apaya 10A. Camoe peweBoe pebpo [0.5 sec, 512 mb]

JlaHo 1o/iBeleHHOe JIEPEBO € KOPHEM B IepBoil Bepinuue. Bee pebpa uMmeor Beca (cTomMocTn).
Bam HykHO orBeTHTH Ha M 3alpoCOB BHjA “HANTH y JBYX BEPIIMH MUHHMYM CPEINd CTOMMOCTEMH
pebdep myTu MexK1y HUMK .

dopmaT BXOAHbIX AAHHbIX

B nepBoit crpoke daitia 3anucano oJHo 4ucy — n (KOJUIECTBO BEPINUH).

B cremyromux n — 1 ¢TpoKax 3alMCaHbl JBa 9HUCIa — T U 4. UUCJIO T Ha CTPOKE i O3HAYAET,
4TO T — MPEJIOK BepUINHBI i, i 03HAYAET CTOMMOCThL pebpa. T < 4, [y| < 10°.

Hanee m 3ampocos Buna (z,y) — HaWTH MEHUMYM Ha IyTH U3 & B Y (T # y).

Orpannyenns: 2 <n < 5-10%0 < m < 5-10%

dopmaT BbIXOAHbIX AAaHHbIX

M OTBETOB Ha 3alIPOCHI.

MNpumep
stdin stdout
5 2
12 2
13
25
32
2
23
45
3ameyanne

Mper uzygaem nenrpon bl Dra 3a1a9a 3/1€Ch, YTOOBI TEPE]T IeM-TO 00Jiee CJTIOKHBIM BbI TIOTPE-
nupoBaJsinch. CraBaiiTe TOJIBKO 1eHTpou Ibl. [loiiManabie Ha 6AJOBCTBE MMOJIyYaT MUHYC OAJIIbI.
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3apaya 10B. 3apauva npo asa crtauka (F2 || Cyua.) [0.2 sec, 512 mb]

Nmeercsa MHOXKECTBO U3 n pabOT W JBa CTaHKA. BpeMs BBINOJIHEHUS i-ii pabOTHI Ha TEPBOM
CcTaHKe PaBHO a;, BpeMsl BBINIOJIHEHUS ¢-ii pabOThl Ha BTOPOM CTaHKe paBHO b;. Kaxkiyio padbory
HAJI0 BBINOJIHUTH CHAYaJja Ha IIEPBOM CTaHKe, IIOTOM Ha BTOpoM. I Ha TepBOM, U Ha BTOPOM
CTaHKe PabOTHI MOXKHO BBITIOJIHATE B TPOU3BOJILHOM MOPsiKe. KaxKaplif CTAaHOK B KaXKJIbIII MOMEHT
BPEMEHU MOXKET BBIIIOJIHATH TOJBKO OJIHY paboTy.

Munumuzupyiite Cy,q; — BPEMsI BBIIOJTHEHUS [TOC/IE/IHENH PAOOTHI HA BTOPOM CTaHKeE.

dopmaT BXOAHbIX AAHHbIX

B nepsoit crpoke nano ojuo nesoe ducsio n (1 < n < 100000) — kosmdecTBo pabor.
B caenytomeit crpoke n 1easix "nces ot 0 o 10° — Bpems Beimosmenus pabor Ha 1-M cTaHKe.
B cienytomeit crpoke n 1easix dncest ot 0 o 10° — Bpems BeIoHenns paboT Ha 2-M CTaHKe.

CDopmaT BbIXOAHbIX OAHHbIX

B nepsoit crpoke BoiBeuTe eHCTBEHHOE TUCTO — Chpgy-
Bo BTOpOIit cTpOKe BBIBEIUTE ITEPECTAHOBKY — MOPSIJIOK BBITIOJTHEHUSI PAOOT HA IIEPBOM CTAHKE.
B Tperneit cTpoke BhIBEIUTE IIEPECTAHOBKY — MOPSAOK BBIOJHEHUS pabOT Ha BTOPOM CTAHKE.

Mpumepsbl
stdin stdout

3 16

123 132

555 123

2 6

32 21

13 21
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Ob6sa3aTresibHBIC 3aa9N

3apava 10C. Uentpompbl aepesa [3.5 sec, 512 mb]

Jlano jiepeBo u3 n BepIiwH. Y KaxKJION BepIIuHbI ecTh 1BeT. HykHo oOpaboTaTh ¢ 3a1pocos
(v, ¢;): HaliTH paccTosiHUe OT v; JI0 OJMKaifilell K v; BEPIINHBI IBeTa ¢;. PaccrosiHmeM Mexry
BeplIIrHaM Ha3bIBaC€TCA MUHHMAJIbHOE KOJIMYIECTBO pe6ep B IIyTHU ME2K/1y HUMU.

dopmaT BXOAHbIX AAHHbIX

Ha nepgoii crpoke uncion (1 < n < 10°), cieyromas CTpoKa COACPKUT YUCIIA P1, P2, - - -, Pr1-
0 < p; < 1. p; — oTell BEPIINHKI ¢ B JepeBe. /lajiee cTpoka ¢ 4ucjaamu ag, aq, . ..,ay,—1. 0 < a; < n.
a; — uper BepummnHbl i. Jlamee crpoka ¢ uuciaom ¢ (1 < ¢ < 10°). Cremyromue g cTpoK cojiepzar
sarpocsl v;q; (0 < v; <n, 0< ¢ <n).

dopmaT BbIXOAHbIX AAHHbIX

JLg KazK10ro 3ampoca BbIBEUTE OJTHO YUCJIO — PACCTOsIHUE JI0 OJIMZKANIIell BEPITUHBI HY 2KHOTO
1BeTa, W —1, ecju B JiepeBe HEeT BEPIINH TaKOTO IIBETA.

Mpumepsbl
stdin stdout
5 012-121211
0113
12321
9
01
02
03
10
21
22
33
31
4 2
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3apava 10D. BABA [2.5 sec, 512 mb]

Bonbmas pesecnas Baza [lanubix cozmana jijist TOro, YToObl B HEil MOXKHO OBLIO HAJIEXKHO
COXPaHUTh U PACKpacuTh Jodoe jepeso. B mosoit Bepcun BJIB/1 3anmanmpoBan HOBBIH (DyHKIIN-
OHAJI, JIJI PeaJu3allii KOTOPOro MoTpedyeTcs BHOBD ITEPEOCMBICIUTD TEOPUIO IpadoB.

B B/IB/I xpanuTcs B3BemenHoe jepeBo. B s3bike 3ampocoB Cucrembl Ympasienus BoJbioit
Hpesecnoit Baser lannpix (CYBJIB/L) mpeycMoTpeHs! jiBa BUa 3aIPOCOB:

1. «1 v d ¢» — OKpacuTh Bce BEPIINHBI, HAXOSAIINECS HA PACCTOSHUN He 60jiee d OT BepIITHHbI
v, B IIBeT c. Bce BepImHbl M3HAYAIbHO OKpaIlleHbl B IIBeT ¢ HOMepoM (.
2. «2 v» — BBIBECTH IIBET BEPIIUHBI V.

Bamnporpammupyiite pabory CYBJIB/l u orBeTuTh Ha BCe 3aIIPOCHI TOJIH30BATE/IS.

dDopmMaT BXOAHbIX AAHHbIX

B nepgoii crpoke uncio N (1 < N < 10°) — KoJMuecTBO BepIuH JiepeBa.

Caenyrommme N—1 crpok cojepkar Tpoiiku uwmcen a;, b;, w; (1 < a;,b; < N, a; # b,
1 < w; < 10%), i-a crpoka obozHauaeT pebpo Beca w; MKy BeplUIMHAMU a; U b;.

B crenytommeit crpoke umciio samnpocos @ (1 < Q < 10°).
B kaxk10it u3 () CJIeayonmx CTPOK 3aIlpOChl OJHOIO U3 JIBYX BUJIOB:

1. Yucna 1, v, d, ¢ (1 <v < N,0<d<10°0<e<109).

2. Ynema 2, v (1 < v < N).

Bce uncia Bo BXOJHDbIX JaHHDbIX IeJIbIC.

dopmaT BbIXOAHbIX AaHHbIX

JL1s1 KaxK10ro 3aIrpoca BTOPOro TUIla, HeOOXOIMMO BBIBECTH B OTJIEIbHON CTPOKE I[BET 3aIlPO-
IIIEHHOM BEPIIUHBI.

Mpumepsbl
stdin stdout

5 6
12 30 6
1 3 50 0
3470 5
3 5 60 7
8
13726
25
14605
23
2 2
12144 7
2 4
25
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,Z[OHO.TIHI/ITGJII)HI)IG 3a1am1

3apaya 10E. NamunbToHOB NyTh KOHEM [1 sec, 512 mb]

Hana nocka pazmepa n X n (5 < n < 400).
I3BeCTHO, 4TO TAKYIO JOCKY MOXKHO ODOWTH KOHEM, IIOCETUB KAXKAyI0 KJIETKY POBHO OJUH Pas.
dopmaT BXOAHbIX AAHHbIX

Yuciio n.

®dopmaT BbIXOAHbIX AAaHHbIX

BeiBe e raMuIbTOHOB Iy Th — 1 X N CTPOK, KarKJasi COAEPKUT OUePEIHYIO KIIETKY.
Koopunarsr HyMepyroTes ¢ HyJIs.
ILyTh MOXKHO cTpOUTH U3 JIOO0M KIeTKHU. Ecn myTeit HeCKOJIbKO, BBIBEIUTE JTFOOOI.

Mpumepsbl

stdin stdout

NEFEPNWOWNRFRDOO PPN
N R, DR NNWOWNODDNO
WO EFE P~ POWNENWW
O W wWoOddhrRrEFL,r PEFLNWN

3amMevaHue

HaunnaiiTe co cirydaifHON TOYKM, W BCE TIOTYINTCH.
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3apaya 10F. Crpoku B aepese [2.5 sec, 512 mb]

Jlano nepeso. JlepeBo —3T0 cBsA3HBIN rpad 0e3 nukaoB. Ha kaxkmom pebpe jepeBa Halmmca-
Ha CTPOYHAs JIATUHCKad OYKBa. MexkK Ty KaxKIbIMU JIBYMS BEPIIUHAMU CYIIECTBYET POBHO OJIMH
MIPOCTOM MyTh, TO €CTh IMyTh 10 PEOpPaAM JepeBa, MPOXOISIIIi depe3 Kayk/Iylo BepiinHy He Oojee
oJIHOTO pas3a. KaxKjIoMy IyTH COOTBETCTBYET CTPOKA, KOTOpas IOJIydaeTCsl, €CJIM HATH M0 3TOMY
IyTH U 9UTaTh OyKBBI Ha PEOpax B HOpsijiKe ceJoBaHus. [IyTh MOMKHO HPOXOIUTH, HAYMHASI C
JIIOOOI0 €r0 KOHIIA.

Takxxke mana crpoka S. COOTBETCTBYET Ji OHA KAKOMY-JIHOO IIPOCTOMY IIyTH B JAHHOM JepeBe’!

Jlnmuna ctpoku u pa3Mmep Jiepesa He mpesbimaioT 300 000.

Bam neobxoauMo pean3oBaTh (DyHKIIAIO

Solve (str, len, tree, n, v, u).

Str — CTpPOKa, KOTOPYIO HY2KHO HailTu
len — JyTMHA, CTPOKA

tree — maccus pébep (edge)

N — KOJIMYIECTBO BEPIIUH B JepeBe

V, U — I[I€peMEHHbIC, B KOTOPbLIC CJICJYCT 3alliCaTb KOHIIbI Haﬁ,ZLGHHOFO BaMU IIyTHU

Qyukius 1oKHa Bo3Bpamarh ) mwin 1 — IpucyTCTBYeT Jin CTPOKA B JIEPEBe.

Mpumepsbl
stdin stdout

abc YES
4 13
12c¢c
4 3 a
24D
abc NO
1
zy YES
6 3 4
12 x
13y
14z
35 a
46D

MNosicHeHns kK npumepam

B nepBom npumepe crpoka abc coorBercTByeT myTn 3—4-2-1.
Bo BTrOpoMm mnpumepe B JiepeBe HET HU OJHOIO pebdpa.
B TtperbeM mpumepe cTpoka zy COOTBETCTBYeT myTH 3-—1-4.

Crpannua 7 n3 8



1-i kypc, BecHa, [13 #10, LleHTpoungHasi gekomnosunuus
CINo, Beicwas LLlkona SkoHomuku, 13 mapTa 2020

3apayva 10G. Arithmetic Encoding [0.2 sec, 512 mb]

ou have just obtained a job from Kitten Computing, the renowned software company. You
cannot believe your luck — a lot of your friends have applied there before, but they either failed
during the interview, or didn’t manage to accomplish their first assignment and have been fired
during their first month at Kitten Computing.

Now you've got your first assignment yourself, into a team that develops software for a new
variant of arithmetic encoding. Recall that during arithmetic encoding the string to be packed is
mapped into an interval («, 3) of the real line, and then any fraction p/q lying on this interval is
output.

Your exact task is to find this fraction p/q, with denominator and numerator as small as
possible, for given rational numbers a and . You needn’t bother about the origin of o and (: the
software for computing these numbers is being written by other programmers of your team.

dopmaT BXOAHbIX AAHHbIX

Each line of the input file contains four integers Py, Q1, P, Q2, such that & = P;/Q; and
S = P,/Q,. All numbers are non-negative and do not exceed 10'®, the denominators @Q; and Q5
are non-zero, and it is guaranteed that a < . There will be at most 10* lines in the input.
dopmaT BbIXOAHbIX AAHHbIX

For each line of the input you are to output two positive integers, P and @, separated by a
single space, such that o < P/Q < (3, and @ is minimal possible. If there are several solutions,
output one with minimal value of P.

MNpumep

stdin stdout

3 10 7 20
0111

= e
N W
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