JIKW.2023.Aeryct.[Napannens 10. Heub 10. [epeso goMuHaTOpoB
Bepenpeesbl nonsiHel, 10 aBrycta 2023 roga

3apgayda A. [lepeBo gOMMHATOpPOB

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1.5 cexynn
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Jlan opueHTHPOBaHHBIN rpad ¢ n BepimmHaMu u m pebpamu. [lycts S - 310 Bepmuna 1. Bepmuna A
domurupyem Haz BepmuHoi B, ecim yroboit myTh u3 S B B npoxomur depes A. B wacTHOCTH, BeplinHa
S jpomuHEpyeT HaJ Bcemu BepimHamu. Henocpedemeernwiii domunamop Bepimmnbl B (nanee idom(v))
- 9TO caMblii OJIU3KUI JOMUHATOP K BepinnHe B Ha mpomsBo/ibHO BbIOpaHHOM IyTh u3 S B B. [lajee
HEIIOCPEeICTBEHHBII JIoMUHATOP 00603HauaeTcs 3a idom(B).

dopmaT BXOAHbIX AAHHbIX

Bxox comepkuT HECKOJIBKO TECTOBBIX MPUMepOoB. KarkIplii TeCcT HAUMHAETCS CO CTPOKHU, COMepIKaIeit
nBa meteix uncaa n um (2 <n < 2-10%1 < m < 2-10%) — xommgectso Beprmun 1 pebep B rpade. Cire-
JIYIOIIUE M CTPOK ONUChIBaOT pebpa. Onucanue cocrout us napbl uncest u; u v; (1 < ug,v; < mu; # v;),
O3HAYAIOIINX, YTO i-€ peOPO HAUMHAETCS B BEPIIMHY U; ¥ 3aKAHIUBAETCS B BepIUHE v;. Bepimuubl npoHy-
MepoBaHbl 0T 1 110 7.

lapanTupoBaHto, 9TO MeXK Ty KaxK 10 mapoil BepinH He 60s1ee OTHOTO Pebpa B KarXKI0M HAITPABJICHUN.

Kaxkip1it TecToBBIN TpUMED 3aBepInaeTcs mycToil ¢cTpokoB. CyMMa 7 110 BCEM TECTOBBIM IIpUMepaM He
ITPEBOCXOJIUT 2 - 10°. AHAJIOTHYHO [T T CyMMa, 1M TI0 BCEM TECTOBBIM ITpUIMeEpaM He MPEBOCXOIUT 2 - 105.

@®opmaT BbIXOAHbIX AAHHbIX

JIJ1st KazKJ10ro TeCTOBOrO IPUMeEpa BBIBEJIUTE NI YUCE B OJHY CTPOKY 4Yepe3 MPOodeJl. -€ UUCI0 B CTPOKE
JIOJIZKHO paBHsIThCst tdom(1). Ecau BepimHa ¢ He nocTvzkuMa u3 BepmuHbl 1, cauraiite idom(i) paBHBIM
-1. Takxe tdom(1) cunraiite paBHbIM 1.

lNpumepsbl

CTaHIApTHHI BBOJ, CTaHZapTHHI BHBOJ
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JIKW.2023.Aeryct.[Napannens 10. Heub 10. [epeso goMuHaTOpoB
Bepenpeesbl nonsiHel, 10 aBrycta 2023 roga

3apgayva B. [Ba nytwu

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B Baittiranguu ropojia coeuHEHbI OJJHOCTOPOHHUME JoporaMu. /lopoxkHast cuctema Bafitianmun 06-
JIaJIaeT OJHUM MHTEPECHBIM CBOMCTBOM: €CJIM BBl BbIEXaJ/IU U3 TOPOJa IO KaKOW-TO JOPOre, Bbl HE CMOXKETE
BepHYThCcA Ha3a]. VHbIMU clloBaMU, CTPYKTYPA JOPOT MOXKET ObITH OINCAHA OPUEHTUPOBAHHBIM AIlUKJIY-
HBIM TpadoM.

Takast 0cOOEHHOCTB CO3JIA€T HEKOTOpBIE PobseMbl. Hampumep, 10 HEKOTOPBIX TOPOJOB HEJIB3s J10-
OpabTcs JaXke W3 CTOMUILI BaiiTianauu. BeiBaeT m Xy»ke: JTOPOTH YaCcTO 3aKPLIBAIOTCS HA PEMOHT. B
TAKOM CJIy4ae J0 HEKOTOPBIX TOPOJIOB HEJIb3s Oy/IeT J00paThCst, JaxKe eCJId 0 HIUX MOXKHO OBLIO JI0eXaTh
pamnee.

BaiiTtazep »KuBeT B CTOJMIIE W 9acTO IYyTEIIECTBYeT B Apyrue ropoja badrtmammwu. Ias KaxKaoro
ropoga C' oH xoTej Obl 3HATH, CYIIECTBYIOT JIM JiBa IyTH u3 cTojuibl B C, KOTOpbIE HE UMEIOT OOIIIX
mopor. Ecim sro npasna (win C siBisiercst croauneii), Baiitazaep 3naer, uro myrerrecrsue 10 C Beerma
BO3MOXKHO, JaXKe €CJIU KaKas-TO U3 JOPor 3akpbiTa Ha peMoHT. [lomorure Balitazapy naiitTu BCe roposa,
JTI0 KOTOPBIX MOXKHO J00PATbCs U3 CTOJIHIIBI, JTaKe eCIn KaKas-HuOyIb OHa J0POora 3aKPOeTCsl Ha, PEMOHT.

®dopmaTt BXOAHbIX AAHHbIX

[TepBasi crpoka cogepxkut apa uucaa n, m (1 < n < 200000, 1 < m < 500000) — KojUIeCTBO
roposioB u gopor B Bafitanauu. ['opoma nponymepoBanbl uuciaamu 1,2,...,n, cTOIUIA uMeeT HOMeD 1.
Cuiestyrormue m CTPOK OIMUCHIBAIOT JIOPOT: 4-51 U3 HUX COAEPXKUT JBa ducaa u;, v; (1 < u;,v; < n, u; # v;)
O3HAYAIOIIUe, YTO ¢-51 OJJHOCTOPOHHSS JIOPOT'a HAYMHAETCS B IOPOJIE U; U 3aKAHUYMBAETCS B TOPOJIE V;.

@dopmaT BbIXOAHbIX AAHHbIX

B mepBoit cTpoke BbIBeINTE KOJIUIECTBO FOPOJIOB, /10 KOTOPBIX MOYKHO J00PATHCS JI0 CTOJIUIBI, JTAXKe
€CJIM OJIHA W3 JIOPOT 3aKPOeTCsi Ha peMOHT. B ciemytoreil cTpoka BBIBEIUTE HOMEPA STUX TOPOJIOB IO
BO3PACTAHUIO, Pa3IeJeHHBIX MPOdeTaMu.

MNpumepsbl

CTaHIAPTHHHE BBOZ, CTaHAAPTHHHE BHBOZ,
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JIKW.2023.Aeryct.[Napannens 10. Heub 10. [epeso goMuHaTOpoB
Bepenpeesbl nonsiHel, 10 aBrycta 2023 roga

3apaya C. lNonesHble goporun

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 6 cexyHT
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

B cronune Bepisinany n nepekpecTKoB U 1M JIOPOr, COeAUHSOmMUX nx. 1lo JoporaMm MOXKHO IiepejiBu-
rarbCs JIMIIb B OQHOM HalpaBjeHHH. Kak Bl moragsiBaerech, B bepisHaun ase Geabl: Lypaku U JTOPOLH.

Jlo BBIOOPOB M3pa OCTAJICST OJUH MECSII], TIO9TOMY CeHvac caMoe BpeMs JIjIsi TEKYIIEro IPAaBUTEIbCTBA
Je/IaTh TOPOJ, Jiydine. IToObI TOKa3aTh, 9TO OHU 3a00TITCst 00 nHMPACTPYKTYPe U OI0/IZKeTe, TPaBUTE /b
CTBO PEIINJIO MOYNHUTE TOJBKO N0AE3HBIE TOPOLH.

Tekymumit M3p CIUTAET JOPOTY OT HEPEKPECTKA U K MEPEKPECTKY ¥ IOJE3HON, eCIU CYIIECTBYET MPO-
CTOil 1myTh, cojepKaruii jgopory (u,v), HAUNHAIONIMHACI B MIPUU M 3aKAHIUBAIONIMACIT B KaKOM-JIHOO
nepekpectke. [lyTh Ha3bIBaeTCsT MPOCTBIM, €CJIM HUKAKON MEPEKPECTOK HAa ITOM IIYTU HE MOBTOPSETCS.
Mospust HaxXoIuTCs Ha IepeKpecTKe HoMep 1.

[TomoruTe MUHHCTEPCTBY TPAHCIIOPTA HAWTHU BCE ITOJIE3HBIE JOPOTU B TOPOJIE.

®dopmaT BXOAHbIX AaHHbIX

Bxoj1 comepKuT HECKOJIBKO TECTOBLIX HPUMepOB. KaxK/blli TeCT HaYMHAETCH CO CTPOKH, COJEPXKa-
mieit gBa mesbix uncaa n um (2 < n < 2 - 105; 1<m < 2- 105) — KOJIMYECTBO MHEPEKPECTKOB U
Jopor B ropojie. Cirelyrorime m CTPOK OMHUCHIBAOT joporu. ONucaHne COCTOUT W3 Mapbl YUCEN U; U U;
(1 < uj,v; < Mju; # v;), O3HAYAIOIIUX, UTO i-s1 JIOPOra HAYMHAETCsI B [IEPEKPECTKE U; U 3aKAHUYUBACTCS B
nepekpectke v;. [lepekpectku nmponymepoBanbl oT 1 110 1. Mapus nHaxomurcs Ha mepekpecTke Homep 1.

lapanTrpoBaHHO, YTO MEXK/Iy KarKJOW Hapoil IMepeKpecTKOB He Hojiee OJHOM JIOPOrH B KaXKJOM Ha-
IIpaBJIEHUN.

Kaxkiprit TecToBbIll TpUMED 3aBepiraeTcs mycToil ¢cTpokoB. CyMMa 1 110 BCEM TECTOBBIM IIpUMepaM He
npesocxoauT 2 - 10°. AHAJIOMMYHO JIUIst M: CyMMa, 1 110 BCEM TECTOBBIM HPHMepaM He mpesocxoaut 2 - 10°.

(DopmaT BbIXOOHbIX OAdHHbIX

JIlist KarKJI00r0 TeCTOBOTO IPUMEpPA BBIBEJIUTE JBe CTPOKU. B mepBOi CTPOKE TO/IKHO HAXOIUTLCS
KOJIMYIECTBO IOJIE3HBIX JIOPOTr. Bo BTOPOI CTpPOKe HaXOAATCA MHIIEKCHI MOJE3HBIX JOPOT B BO3PACTAIONIEM
nopsake. /loporu nponymMmepoBaHbl OT 1 10 M B TOM 2Ke TOPsiJiKe, KaK OHU HAYT BO BxomHoM (daitne. Ecin
IIOJIE3HBIX JIOPOT HET, OCTaBbTe BTOPYIO CTPOKY ILyCTOI.

lNpumepsbl
CTaHIApPTHHN BBOJ, CTaHZapTHHN BHBOJ
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JIKW.2023.Aeryct.[Napannens 10. Heub 10. [epeso goMuHaTOpoB
Bepenpeesbl nonsiHel, 10 aBrycta 2023 roga

3apgaya D. YBennyeHmne ctommocTun

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 4 ceKyHBI
Orpanudenne 10 MAMSTH: 512 merabaiir

Bepasinaus cocTouT U3 m ropofioB, IPOHYMEPOBAHHBIX OT 1 10 n. ['opox Homep 1 siBjisteTcst cTostmIeit
Bepnaunun. Takxke B Bepasunuum m aByHAIpaBIeHHBIX JOPOT MEXKIYy HEKOTOPBIMU ropojamu. Pasnble
JIOPOT'H IIEPECEKAIOTCsT TOJIBKO B ropojax. MexKIy KasKJoi Hapoil TOpoAoB He GOJIbIlle OJHON JOpOru, u
HUKaKas JIOPora He COeINHSAET TopoJ, ¢ coboii. Eciu B iepeaBuraeTech 1o j-it 1opore B JJIOOOM HAIPaBJIe-
HIU, BBI IUlaTuTe nomuiuny c¢j. Ilo 3aganubpiM m gqoporaM MoXKHO J06paThbCs 40 KarKJA0To ropoaa
OT CTOJIALBI.

Bo1 pykoBomuTe KOMIaHnuel, 3aHUMAIONIENC TOCTABKOM, BaIll TVIABHBIN O(UC HAXOIUTCS B CTOJIUIIE.
Barma KoMIaHust J10CTaB/IsieT Pa3/indHble IMOCHLIKHA B KarKIblii rOpo 1 BepiisiHauu, I0o3TOMY sl KarKI0I0
ropojia Bbl BEIOPAJIU Iy Th, MUHUMU3UPY IO CyMMapHYIO MOIIJINHY BCeX J0POr B 9ToM IyTu. O003HaINM
CyMMAapHYIO IIOILINHY Ha IIyTH A0 BEPIIUHBLI k Kak dj.

TocynaperBo pernio BeIGpaTh POBHO OZHY J0pOry (Bbl He 3HAETe, KAKYIO MMEHHO) M yBEeJUIUTh 110
IJINHY 38 ee MCIOoJIb30BaHue. s KaxK10il Joporu Bbl XOTe/ M Obl 3HATH, CKOJIBKO TOPOJOB OVIyT 3aTPOHY-
ThI 9TUM yBe.HI/ILIeHI/Iel\/I. FOpOIL k cHuTaeTcd SanOHyTI)HVI U3MEHEHHnEeM, eCJIN II0CJIe yBe.HI/IIIeHI/IH IIOIIIJIMHBI
3a MCIIOJIb30BaHME JIOPOTH, BBl HE CMOYXKETe BBIOPATDH IIyTh CyMMAapHON CTOMMOCTH dy,.

dopmaT BXOAHbIX AAHHbIX

IlepBasg cTpokKa CONEpPXKUT JIBA YUCAA T U M KOJUYECTBO TOPOJIOB U JOPOr B DBepisanmun
2<n<2-105n—1<m<2-10°%).

Kazk/iast u3 cjeiyiomux m JOpOr COUEPXKUT 10 TPU IEJbIX ducia: uj, vj, u ¢ (1 < uj,v; < n,
1<¢ < 109), O3HAYAIONIUX, YTO j-g J0pOra COeJMHsCT TOPOJa %j U Vj, & IOILIMHA 3a ee MCIOIL30BaHue
paBHa c;.

Mezxny Kaxk 10 apoit ropoIoB He 6oJiee OHON TOPOTH, HUKAKAs J0POora He COeIUHIeT TOPOoL, ¢ COOOI.
lapanTupyercst, 970 U3 CTOJHIBI MOYKHO J0OPATHCs 0 JIF0OOTO TOPOa M0 3aJaHHBIM JTOPOTaM.

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure m unces, Kaxkjaoe B OTIEIBHON CTPOKe. YUCJIO B CTPOKE § HOJIZKHO OBITH PABHO KOJIUYIECTBY
FOPOJIOB, 3aTPOHYTHIX yBEJUYEHUEM IMONLINHBI j-i JIOPOTH.

MNpumepsl
CTaHIAPTHHHE BBOZ, CTaHOAPTHHE BHBOZ,
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JIKW.2023.Aeryct.[Napannens 10. Heub 10. [epeso goMuHaTOpoB
Bepenpeesbl nonsiHel, 10 aBrycta 2023 roga

3apada E. Ski Resort

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 6 cexyHT
Orpanudenne 1o MAMSITH: 1024 wmerabaiita

As an enterprising owner of a world-renowned ski resort in the US, you would like to increase your
sales by stocking snack stands at key locations throughout your estate.

The ski resort is built on a mountain. A ski lift can take a guest to the top of the mountain. From
there they can ski to a number of locations throughout the mountain.

There are n areas on the mountain. The areas are labeled 1...n. The top of the mountain is area 1.
Areas are connected with ski runs that are strictly downhill. In other words, it is not possible to return
to an area after leaving it without taking the ski lift. Every area (including area 1) has exactly one snack
stand.

As the owner of the resort, you want to know how effectively you can distribute snacks among snack
stands to better serve your guests (and make more money). To this end you would like to run a survey,
and analyze the result with a number of independent queries. Each guest in the survey has a favorite
snack, and a list of favorite areas that they like to visit. You would like to know how to best stock your
snack stands with their favorite snack.

Each query is a set of a guest’s favorite areas, and a number k. You would like to know how many
ways you can distribute this guest’s favorite snack to exactly k snack stands on the mountain such that
the snack stands meet a few conditions:

1. For each of this guest’s favorite areas, over all sequences of ski runs to reach that area from the top
of the mountain, there must be exactly one snack stand with the guest’s favorite snack (In other
words, they must not have a choice of more than one snack stand where their snack is available.)

2. Each of the k snack stands stocked with this guest’s favorite snack must be on some sequence of ski
runs from the top of the mountain to some area in the query set.

dopmaT BXOAHbIX AAHHbIX

Each input will consist of a single test case. Note that your program may be run multiple times on
different inputs. The first line of input will contain three space-separated integers n,m, and g, where n
(1 < n < 10°) is the number of areas on the mountain, m (1 < m < n + 50) is the number of runs, and q
(1 < g < 10°) is the number of queries.

The next m lines each contain two integers  and y (1 < z,y < n,z # y). This represents a ski run
from area x to area y. There will be at most one run between any two areas. It will be possible to reach
each area from area 1 by some chain of ski runs.

The next ¢ lines are each a sequence of space-separated integers, starting with k and a, which are
followed by a integers i. Here, k (1 < k < 4) represents the number of snack stands to stock with this
guest’s favorite snack, a (1 < a < n) represents the number of areas in the query set, and the a integers 4
(1 < i < n) are the labels of the areas in the query set. In any given query, no integer ¢ will be repeated.

The sum of all a’s for all queries will not exceed 100, 000.

(DopmaT BbIXOOHbIX OAdHHbIX

Output ¢ integers, each on its own line with no blank lines in between. These represent the number
of ways to select snack stands to stock for each query, in the order that they appear in the input. Two
ways are considered different if an area is selected in one configuration but not the other.

CrpaHuua 5 us 7
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MNMpumepbl
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JIKW.2023.Aeryct.[Napannens 10. Heub 10. [epeso goMuHaTOpoB
Bepenpeesbl nonsiHel, 10 aBrycta 2023 roga

3apgada F. OnumMmnuaabl n gpyrue akTMBHOCTU

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 5 CEKyHTT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B 2030 roxy B Bepxuesoskckoit I1Ikose DIeKTPOHUKH BCE CTYIEHTHI CAMOUICHTU(MUIAPYIOTCS JTUOO0
KaK KOIITKOJEBOYKHU, MO0 KAK KOITKOMAJLINKI.

Quyun xouer pas3buTh UX HA HAPBI JJIsi copeBHOBaHus "o nmporpamvuposanuio”. [lo mpuunnam, Hu-
KaK He CBSI3aHHBIM HU C KAKUMHU IIPABUTEIHLCTBAME, KayK/1asl Mapa JTOJKHA, COCTOSTDH M3 KOITKOMAaJbINKa
1 KommkoaeBoukn. CTymeHThl He HessTCs Ha Hmapbl caMmu, a npeiiaraiorT Ouaniy BO3MOXKHBIE Tapbl U
JIOBEPSIIOT €My UTOroBoe pazjeserune. OTKpBITOE IPU3HAHUE B TOM, YTO BbI XOTUTE OBITH B Iape CO CTY-
JIEHTOM, KOTOPBIA UAeHTUPUIMPYETCsT TaK Ke, Kak 1 Bbl, B BIIID oueHb cepbé3Ho HAKA3BIBAETCSI, IIO3TOMY
BCe IIPEJIJIOYKEHHBIE IMapbl COIEPKAT POBHO OJIHY KOIIKOI€BOUKY. Pa3ymeercs, BHEITHE KOIMTKOMAJIBINKHA U
KOIIIKOJIEBOYKN HUYEM He OTanvaiorcsad nu Oumi He 3HAET, KTO €CTh KTO.

Quun xouer, 9TOOBI Hap ObLIO Kak MOXKHO Oosibiite. OjHako, Quiuiy B Jitoboe BpeMsl HY KHBI 2
CBODOJIHBIX CTYJIEHTA, YTOOBI MIONTH ¢ HUMU 110 Oapam. DTHU JBoe OY/IyT HAXOJUTCH B COCTOSAHUH, B KOTOPOM
HU B KAKUX COPEBHOBAHUSX yIaCTBOBATH HE IOJIYIUTCSI.

Ho ®unun me xodeT, 9T00BI KTO-TO 3aMETHJI, YTO KOMAaH/I MEHbIIIE, UYeM JO/2KHO OBITH, ITO3TOMY OH
XOYeT y3HATHL KOJIMYECTBO CIIOCOOOB BBHIOpATH Mapy CTYIECHTOB TaK, ITOOBI HAMOOJbIIEEe KOJUYUECTBO AP
6e3 HUX COBITAJAJIO C HAMOOJIBIIIUM KOJTMIECTBOM AP ¢ HUMU.

®opmaTt BXOAHbIX AAHHbIX

B niepBoit cCTpoKe HAXOATCS JBa TEJTBIX 9UCIa; KOJTMIeCTBO cTyienTos n (2 < n < 2-10%) u komraecTBo
npe yiozkennbix map m (0 < m < 2-109).

B ka0l U3 CIEAYOMIX M CTPOK HAXOATCS HO 2 HEJBIX YUC/IA, ONUCHIBAIONINE IIPE/JIOXKEHHBIE
napel —aub (1 <a,b<m,a#b).

TapanTHpYETCs, YTO BCE HPEJIOKEHUs] YHUKAIBHBI, TO €CTh st JI00bIX @ u b ectb He Gosee OIHOrO
[PeJIOZKEHHsT OObEJINHUTD UX B HaPHL.

(DopmaT BbIXOAOHbIX AAdHHbIX

B e,ILI/IHCTBeHHOI/UI CTPOKE BbIBEJUTE KOJIMIECTBO BO3MO2KHBIX ITIap CO6yTbI.HbHI/IKOB Quuna.

MNpumepsl

CTAHIAPTHHE BBOJ, CTaHIApPTHHY BHBOZ
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