NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apaya A. CHeroBuku

Vwms BxomHOrO (haiina: snowmen. in
Wmst BBIXOIHOTO paiiia: snowmen.out
Orpanndyenue 110 BpEMEHU: 4 ceKyH/IBI
OrpaHndenue 1Mo IaMsITH: 64 merabaiiTa

Buma. 2012 roa. Ha done rpsiayiero Amokanmcuca u KOHIA CBETa, HE3aMEUEHHON MpOTILIa HOBOCTE 00
0YEePEIHOM IMPOPBLIBE B 00JIACTIAX KJIOHUPOBAHUS U CHEIOBUKOB: KJIOHUPOBAHUsI CHETOBUKOB. BbI KOHEUHO
3HaeTe, HO Mbl BaM HAIIOMHUM, YTO CHET'OBUK COCTOUT U3 HYJIA WU 00Jiee BEPTUKAJIBHO TOCTABJICHHBIX
JIPYT Ha JIpyra IMapoB, a KJIOHUPOBAHUE — 3TO MPOILECC CO3JIAHUS MICHTUIHON Konu (KJIOHA).

B mecreuke MectsukoBo yumrens Awngpeit CepreeBud YUuTeab KyMWJI HUepe3 WHTEPHET-MAra3wH
«uTepHeT-Mara3un amnmnapaToB KJIOHUPOBAHULAY AIIapaT Jjisd KJIOHUPOBAHUs CHETOBUKOB. Temepnb neTu
MOI'YyT UI'DATh U JIa2Ke UI'DAIOT BO JBOPE B CJIEJYIOILYIO UTDY. BpeMst oT BpeMeHu OJuH U3 HUX BBIOMPAET
IIOHPABUBIIIETOCSI CHETOBUKA, KJIOHUPYET €ro u:

e ub0 10OABJISIET €My CBEPXY OJIMH IIap;
e 60 yassieT M3 Hero BepXHUii map (ecju CHErOBHK He IyCTOil).

Yuurenas Annpeit CepreeBud 3almcall oc/Ie10BaTeIbHOCTD JIeHCTBUI U Tellepb X04eT Y3HATh CyMMap-
HYIO MACCy BCEX ITOCTPOEHHBIX CHETOBUKOB.

dopmaTt BXxOAHbIX OaHHbIX
[Tepsasi crpoka cojepxxkut Kosmaectso Jeiicreuii n (1 < n < 200000). B crpoke HOMep ¢ + 1 comep-

JKUTCsI OIIMCaHUE JIefiCTBUS 1.

e t m — kuioHMpoBaTh cHeroBuka HoMmep t (0 < ¢ < %) m 7006aBUTH CBepXy MmIap Maccoil m
(0 < m < 1000);

e t 0 — KyoHHpOBaTH cHeroBuka HoMmep t (0 < ¢ < ¢) u yganuTh Bepxuuii map. ['apanTupyercs, 9To
CHEroBUK t He IIyCTOil.

B pesymbrare neficTBus %, OIMMCAHHOIO B CTPOKE ¢ + 1 co3zaeTcs CHEroBUK HOMED ¢. VI3HAYaIbHO MMeeTcCst
IIyCTOH CHEI'OBUK C HOMEPOM HOJIb.
Bce uncna Bo BxomHOM haitsie 1esbie.

@dopmaT BbIXOAHbIX AAHHbIX

BriBenuTe cymMapHyO Maccy IMOCTPOEHHBIX CHEI'OBUKOB.

MNpumepsnbl

snowmen. in snowmen.out
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apaya B. HBI1 Ha gepese

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Hawno nepepo Ha N BepInHAX, y KOTOPOTO i-€ pedpo CoeTnHSIET BEPIINHY U; U BepIuHy v;. Ha Bepinune
C HOMEpPOM % 3aIlMCAHO Iesioe 9ucjo a;. s xaxkmoro mesnoro ducia k or 1 mo N pemure cjeayontyio
3a1ady:

CocTaBuM I0OCJI€I0BATEIbHOCTD, BBIIIACAB IEJIble YUC/Ia Ha BEepIINHAX, BIOJb KpaTJdailllero myTH OT
BEPIIUHBLI 1 JI0 BepIIMHLI Kk, B TOM IOPsJIKE, B KOTOPOM OHH IOABJsiOTCA. Haiinure mmHy HaumOoIbIIEH
BO3PACTAIOIIEHA MOIIOCTAETOBATETIBHOCTA 3TON MOCIEIOBATEIBHOCTH.

@dopmaT BXOAHbIX AAaHHbIX

B nepsoit cTpoke BBomuTCa wmcao n (2 < n < 2-10°) — KoJIMdecTBO BepIINH B Jepese.

Bo BTopoii crpoke uepes npoben 3ajaorces anciaa a; (1 < a; < 109) — 4ucjia, 3allMcaHHble Ha BEPIIN-
Hax.

B kax0it u3 ciejytommx n — 1-if cTpoke BBOJATCS Hapbl v;, U; — peédbpa gepesa (1 < v; # u; < n).
lapanTupyercst, 9romannbiii Habop pébep obpasyeT maepeso.

®dopmaT BbIXOAHbIX AAHHbIX

BoiBenure N crpok. B k-it cTpoke BbIBemuTe JJIMHY HambOJIBIIEH BO3pacTalomeil MoIII0C/Ie10BaTE/ b
HOCTH TI0CJIeI0BATE/IbHOCTH, TOJIYIE€HHOM 10 KpaTJyailieMy IIyTH U3 BEPIIUHbI 1 B BEPIIUHY K.

MNpumepsbl
CTaHZApPTHHE BBOZ CTaHOApTHHE BHBOZ,

10 1
126563467324 2
12 3
23 3
34 4
45 4
36 5
6 7 2
18 2
8 9 3
9 10
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apayda C. Persistent Array

Wmst sxonnoro aiina;
Vms BeixomHOTO aiiia:
Orpanudenne 0 BPEMEHH:
OrpaHnudeHue 1o IaMsITH:

CTaHIAPTHHE BBOL
CTaHAAPTHHH BHBOZ,
2 ceKyHJIbI

256 merabaiiT

Han maccus (BepHee, niepBasi, HAUAJbHAS €10 BEPCHUs ).
Hyxmo0 ymers oTBedarsh Ha jBa 3ampoca:

o a;[j] = x — cosparb u3 i-ii BepcUU HOBYIO, B KOTOPOii j-ii 9/IeMEHT paBeH &, a OCTAJIbHbIE JJIEMEHThI

TaKue »Ke, KaK B -1 BepCUU.

o get a;[j] — ckazarTh, yeMy paBeH j-il leMeHT B i-if Bepcum.

dopmaT BXxOAHbIX AAHHbIX

Kommaectso uncen B maccuse N (1 < N < 10°) u N anementos Maccuba. Jlaiee KOJMIECTBO 3alIPOCOB
M (1 < M < 10°) u M zanpocos. ®opMaT ONICAHIA 3aIIPOCOB MOYKHO MOCMOTpPETh B IpuMepe. Ecim yxe
cymecrByer K Bepcuii, HOBast Bepcus mojiydaer Homep K + 1. U ucxoiabie, 1 HOBBIE 3JIEMEHTHI MaCCHBA

— nesble ancaa or 0 10 107, DieMenTsl B MaccuBe HyMmepytoTcst gucjaamu ot 1 10 N.

®dopmaT BbIXOAHbIX AAHHbIX

Ha Ka}K,Z[beI 3alIpoC TUIlla get BBIBECTHU COOTBeTCTBYIOH_(I/Iﬁ QJIEMEHT HY2KHOI'O MaCCHUBa.

lNpumepsbl
CTaHIapPTHHE BBOJ, CTaHIAPTHLIA BHBOJ

6 6
123456 5
11 10
create 1 6 10 5
create 2 5 8 10
create 1 5 30 8
get 1 6 6
get 1 5 30
get 2 6
get 2 5
get 3 6
get 3 5
get 4 6
get 4 5
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apauya D. CHM

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 2 CeKyHIbI
Orpanudenne 10 MAMSTH: 256 merabaii

Bama 3amaga — peanuzopars Persistent Disjoint-Set-Union. Yo sro 3nagur?
IIpo Disjoint-Set-Union:
WNsHavaabHO y Bac ecTb n 3jieMeHTOB. Hy>KHO HayunThCs OTBEYATH HA 2 THUIIA 3aIIPOCOB.

e +ab— O6’be,D;I/IHI/ITI) MHO2K€CTBa, B KOTOPBLIX JIe2KaT BEPUINHBI @ U b

e 7 a b — cKa3aTh, JIeXKaT JIM BEPIIUHBI @ U b ceifdac B OJHOM MHOXKECTBE

IIpo Persistent:
Teneps y Hac Gyjier HECKOJIBKO Komuii (Bepcuil) crpykTyphl ganbix Disjoint-Set-Union.
3ampock! 6yIyT BBITISIIETD TAK:

e + i a b — 3ampoc K i-if CTPYKType, OObEINHUTH MHOXKECTBA, B KOTOPBIX JIEXKAT BEPIIUHBI @ U b.
[Ipu sTOM ¢-51 CTPYKTypa OCTaeTCs He M3MEHHOH, CO3/IaeTCsl HOBasi BEPCUsi, €il IPUCBANBAETCH HOBBII
HOMeED (Kakoil? umraiire Jasbie)

e 7 i a b— 3ampoc K ¢-i CTpyKType, CKa3aTh, JIeXKAT JIX BEPIIUHBI @ U b ceiffdac B OJJHOM MHOXKECTBE

dopmaT BXxOAHbIX AAHHbIX

Ha miepsoit crpoke 2 wmena N (1 < N < 10°) u K (0 < K < 10°) — 9mc/I0 3/71eMeHTOB U 9HCyIo
3aI1pocoB. V3HAYAJIBHO BCe 3JIEMEHTBI HAXOJATCS B PA3JUYHBIX MHOXKECTBAX. DTa U3HAYAIHHASA KOIIUS
(Bepcust) cTpyKTypbl umeer Homep 0.

Hautee cireryior K cTpoK, Ha KaXKJI0l OlMcaHue 04epetHoro 3arpoca. PopMar 3a11pocoB OIMCcaH BhIIIIE.
3ampocsl HyMepyrooTcs HejtbiMu ancyiamu ot 1 1o K.

[Iycre j-it m3 K 3ampocoB mmeeT Bui «+ i a by». Torma HoBasi Bepcusi HMOJIYIUT HOMEP j. 3aIIpOCHI
BAJA «7 1 a b» He IOPOXKJIAIOT HOBBLIX CTPYKTYP.

(DopmaT BbIXOAHbLIX OAdHHbIX

Jist kKaxkoro 3ampoca Buja ? i a b Ha oTaenbHOI cTpoke HykHO BhiBecTu YES mum NO.

MNpumepsbl
CTaHOApPTHHE BBOZ CTaHOApPTHHE BHBOZ,
47 NO
+012 YES
7012 YES
7112 YES
+123 NO
7431
7044
7414
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apada E. Pasznnyubie yucna online

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 7 CEeKyHTT
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

CkoabKO Pa3JIMIHbIX YHCEJI Ha OTPE3KE MaccuBa?

CDopmaT BXOAHbIX OAdHHbIX

Ha mepsoit crpoke jymua maccuBa 1 (1 < n < 300000). Ha Bropoit ctpoke n menasix wuces ot 0
1o 10°—1. Ha Tperbeii cTpOKe KOIMYECTBO 3aIPOCOB g (1 < ¢ < 300000). Crexyromue g CTpoK €O-
JleprKaT ONMCAHME 3aIlpOCOB, IO OJHOMY Ha CTpoke. KaXKmplil 3ampoc 3aaéTcs mapoil mesbix Juces [, r
(1<Ii<r<n).

@dopmaT BbIXOAHbIX AAHHbIX

BI)IBG,ILI/ITG OTBETHI Ha 3alIPOChI II0 OJTHOMY B CTPOKE.

MNpumepsbl
CTAHIAPTHHY BBOJ, CTAHZAPTHHY BHBOJ
5 3
11213 2
3 3
15
2 4
35
3ameyvaHue

B sroit 3amaue HeoOXommMo oTBeYaTh Ha 3ampochkl online, mosTomy 3ajada HAaCTPOEHa KaK WHTEP-
akTuBHasA. [locie BBIBO/IAa OTBeTa Ha 3allpoC, BhI JIOJXKHBI cOpocuTh Oydep BBIBOAA 0 Hadaja BBOJIA
CJIEYIOIIEro 3aIpoca.
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3a,u,aL|a F. K-s nopAagkKoBass CTatTUCTUKa Ha OTpe3Ke

Nwmst BxosHoro daita: kth.in

WNmsa Beixoanoro daiiia: kth.out
Orpanundenne 1Mo BpEMEHMU: 6 cekyHT
OrpaHnudeHue 1o IaMsITH: 512 merabaiiT

Jan maccus u3 N HeoTpunaTelbHBIX uuces, crporo Menpimux 10°. Bam Heo6XOMMMO OTBETHTDH Ha
HECKOJIBKO 3allpOCOB O BesnunHe k-il OPsI/IKOBO CTaTUCTUKK Ha oTpe3ke [[,T].

®dopmaT BXOAHbIX AAHHbIX

[TepBas crpoka cogepxkut dncao N (1 < N < 450000) — pasmep maccusa.
Bropas cTpoka MOKeT OLITh HCIIOIL30BaHA IS MeHEPAMHA ¢; — HAYAJIbHBIX 3HAYCHUI 3JIEMEHTOB
macenBa. OHa cofepskut Tpu uncia ai, | um (0 < a1,l,m < 10%); qnsa i or 2 o N

a; = (a;_1 -1 +m) mod 10°.

B wacrroctn, 0 < a; < 10°.

Tperbst crpoka cojiep:KuT oiHo 1esoe ucyio B (1 < B < 1000) — KOJIM4ecTBO IPYIII 3aIPOCOB.

Cremyiormue B ¢TpPOK ONHUCBHIBAIOT OJHY T'PYIIy 3ampocoB. KaxKmgas rpyIma 3aIpocoB OMMCHIBAET-
cs1 10 uncmamu. IlepBoe dmciao G 06o3HAYaET KOJMYECTBO 3alPOCOB B rpyime. Jlajgee ciemayior dmcia
z1, lpz m mg, 3aTeMm yq, ly uw my, 3aTem, ki, lp m my 1<z <y1 < N,1 <k <y —x1+1,
0 < lgymg, ly, my, I, mg, < 10%). DT uncia UCIOIB3YIOTCS /I FeHEePAIMN BCIOMOTaTe/IbHBIX TTOCIC0Ba-
TeJIbHOCTEIl T 1 Yg, & TAKJKE IapaMeTPOB 3aIPOCOB ig, jg U kg (1 < g < G)

zg = ((ig—1—1)-lz +mg) mod N) + 1, 2<g<@G
Yg = ((Ug—1—1)-ly+my) mod N)+1, 2<g9<@G
ig = min(zg,y,), 1<g<G
Jg = max(zg,yg), 1<g<@G
kg = (((k'g_l—l)-lkerk) mod (jg—ig+1))+l, 2<Q<G

CrenepupoBaHHBIE TIOCIEOBATEILHOCTH OIUCHIBAIOT 3AIIPOCHI, g-if 3aIIPOC COCTOUT B MTOUCKE k:g—Fo o
BeJIMIHHE 9YHCIa CPeJIH SJIEMEHTOB OTPe3Ka [ig, jg-
CyMmMapHOe Kom4decTBO 3anpocoB He npepocxoaur 600 000.

(DopmaT BbIXOAOHbIX AdHHbIX

BbIBeILHTe C€IMHCTBEHHOE YUCJ/IO — CYMMY OTBETOB Ha 3allPOCHI.

MNpumepsbl

kth.in kth.out
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apgayda G. llepcucrteHTHas oyvepeab

Nwmst Bxosuoro daita: queue. in
WNmsa Beixoanoro daiiia: queue.out
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
Orpanudenne 1o MAMSITH: 256 merabaiiTa

PeanuzyiiTe nepcucTeHTHYIO OUepEIb.

CDopmaT BXOAHbIX OAdHHbIX

[TepBast crpoka cojepxut kosmaectso Jeiicrsuii n (1 < n < 200000). B crpoke HOMep ¢ + 1 comep-
JKUTCA OIMCAHUE JeHCTBUS 4:

e 1 t m — nobasurh B KoHer| ouepeu HoMep t (0 < ¢ < 4) uuciao m;
e -1 t — ymammTs u3 ouepeau Homep t (0 < ¢ < 4) mepBblil 91€MeHT.

B pesynbrare nmeiicTBus %, ONUCAHHOTO B CTPOKe ¢ + 1 co3maercs odepeas nomep ¢. V3HavuabHO mMeeTcst
Imycrasg o9epeib ¢ HOMEPOM HOJIb.
Bcee uncna Bo BxogHOM baiiiie mesble, U TOMEMIAIOTCST B 3HAKOBBIN 32-OMTHBIN THIL.

@dopmaT BbIXOAHbIX AAHHbIX

JList KazKIoit onepanny yaa/leHus BBIBEIUTE YIAJEHHBIN 9JIeMEHT Ha OTAeJbHON CTPOKE.

lNpumepsbl
queue.in queue.out
10 1
101 2
112 3
123 1
124 2
-13 4
-15
-16
-1 4
-18
-19
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apaya H. Persistent List

Nwms Bxogmoro daitra; stdin

Nmsa Beixoanoro daiiia: stdout
Orpannvenve 1Mo BpeMEHN: 3 CEeKyH/IbI
Orpanudenne 10 MaMSITH: 512 merabaiir

Janbr N crimckoB. Kaxkplit cCOCTOUT U3 OJIHOTO dJIEMEHTA.

HyxmH0 HayauTchbst coBEpIIATD CJIEIYIOIIHE OIEPAIUN:

e merge — B34Tb JIBa KAKUX-TO y2Ke CYIIECTBYIOIINX CIHMCKa W ITIOPOJUTH HOBBIN, PABHBII MX KOHKa-
TeHaIAu.

e head — B34Th KaKOW-TO y2Ke€ CYMIECTBYIOMN CIUCOK L W MOPOAUTH /1Ba HOBBLIX, B OJIHOM IEPBDIi
asiemeHT L, Bo BropoMm Bech L Kpome IEepBOTO dJIeMEHTA.

e tail — B3ATb KAKOH-TO y2Ke CYIIECTBYIOIIUI CIUCOK L W MOpPOANTDH JIBAa HOBLIX, B OJHOM BeChb L
KpOMe IIOCJIETHETO 9JIEMEHTa, BO BTOPOM IOCjae Huil s1eMenT L.

JIJ1s1 CBE3KECO3IAHHBIX CIMCKOB HY?KHO F'OBOPHTBH CyMMY 3JEMEHTOB B HEX 110 Mojyio 107 + 7.

dopmaTt BXOAHbIX AAHHbIX

Yucao N (1 < N < 105). Hamee N nenbix uncesn ot 1 10 109 — ssteMeHTBI CrcKoB. VICXO/IHbBIE CIIICKH
nmeroT Homepa — 1,2,--- , N.

Barem uncio M (1 < M < 105) — KoJImuecTBO onepanuii. Jlajee JaHbI onepanuu B CJIEIYIONIEM
dopwmare:

e merge i j

e head i

e tail i

I'ne i m j — HOMepa y»Ke CYIIECTBYIONUX CHUCKOB. Ecin B Tekynmit MoMeHnT umMeercs K CIIMCKOB, HOBBIi
cIucok moJrydaer Homep K + 1.

st oneparuii head u tail cumraercs, 9TO CrepBa MOPOKIAETCA JieBas YaCTh, 3aTeM IIpaBasi (CM.
npumep). Takke BaM rapaHTHPYETCs, 9TO HUKOTa He OY/yT MOPOXKIATHCS IIyCThIe CIICKI.

®dopmaT BbIXOAHbIX AAHHbIX

JIj1si KayK/10r0 HOBOTO CIIHCKA HY?KHO BBIBECTH CyMMYy 3JIEMEHTOB 110 Mosy/mo 107 + 7.

lMNpumepsbl

stdin stdout

1234

~

merge 1 2
merge 3 4
merge 6 5
head 7

tail 9

merge 2 3
merge 1 1

N OO N O N W
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NKLL.2025.AsrycT.[Mapannens 7.[eHb 1. NepcucteHTHOCTD
Bepenpeesbl nonsHel, 4 aerycta 2025

3apava |. OTkaT

Vwms BxomHOrO (haiina: rollback.in
Nwmst BeixosHOTO haiira; rollback.out
Orpanudenne 10 BPEMeHHU: 2 CeKyH/IbI
Orpanudenne 10 MAMSTH: 256 merabaiita

Cepreii paboraeT CHCTEMHBIM aIMUHHCTPATOPOM B OYeHb KPYIIHON KOMIIaHUU. ECTeCTBEHHO, B KPYT
ero 00sI3aHHOCTEN BXOIUT Pe3ePBHOE KOMMPOBaHNE NHMOPMAIINT, XPAHSIIENRCsT Ha PA3INIHBIX cepBepax n
«OTKaT» K MPEIbIAYIIell BEpCUU B CIydae BOSHUKHOBEHUSI IIPOOJIEM.

B mannbiit MmomenT Cepreit 6opercst ¢ IpobJIeMoii HeIOCTATKa MECTa, JJjisl XPaHEeHUs WHMOOPMAIUN JIJIst
BoccranoBsienns. OH pemmI mepeHecTu 9acTb NHPOPMAIME Ha HOBBIE cepBepa. K coxkajieHuio, ecjan 4ro-
TO CJIYUIUTCSI BO BpeMs IIEpPeHOCa, OH He CMOYKET ITPOU3BECTH OTKAT, II0O3TOMY IIPOIIEypPa IIePEeHoCa TOIKHA,
OBITH TIATEILHO CILIAHHPOBAHA.

Ha nammbiit moment y Ceprest XpaHsITCsI . TOYEK BOCCTAHOBJIEHHS Pa3JIMYHBIX CEPBEPOB, IIPOHYMEPO-
BaHHBIX OT 1 10 m. Touka BOCCTAHOB/IEHUS C HOMEPOM % IO3BOJISIET IIPOU3BECTH OTKAT JJIsI CEPBEPA G;.
Cepreii pemmi pa3buTh IEPEHOC HA ITAIIBI, [IPH 3TOM Ha KarKIOM dTalle B C/Iydae BOSHUKHOBEHHS IIPOOJIEM
Oy/yT JOCTYIHBI TOUYKNA BOCCTAHOBJIEHUS ¢ HOMepamu [l + 1,...,r Jjist HEKOTOPBIX | u T.

st Toro, 9To0bl CIUIAHMPOBATDH IEPEHOC JAHHBIX ONTHUMAaJIbLHBIM 00pasoM, Cepreio HeOOXOAMMO Ha-
YUUTBCST OTBeYaTh Ha 3alPOCHI: JIJIsT 33JaHHOTO [, TTPU KAKOM MUHUMAJIBEHOM T B IIPOIIECCe IIEpeHoca OyIy T
JIOCTYITHBI TOYKH BOCCTAHOBJICHHUSI HE MeHee UYeM Kk pa3IMIHbIX CEPBEPOB.

ITomorure Cepreto.

®dopmaT BXOAHbIX AAaHHbIX

IlepBast cTpoka BxXOAHOrO (haiiia COMEP:KUT ABa IEJLIX UNCIAa N W M, pas3leseHHble mpobegaMu —
KOJINYECTBO TOYEK BOCCTAHOBJICHUs U KojmaecTBo cepsepos (1 < n,m < 100000). Bropasi crpoka cozep-
JKUAT N TEJIBIX YUCETT G, A2, . . . , Gy — HOMEPA CEPBEPOB, KOTOPBIM COOTBETCTBYIOT TOUKNA BOCCTAHOBJIEHUST
(1 < a; < m)

Tperbst cTpoka BxomHOro (aiijia COIEPKUT ¢ — KOJMIECTBO 3aIIPOCOB, KOTOPbIe HEOOXOIuMO 006pabo-
tath (1 < ¢ < 100000). B nporecce 06paboTku 3apocoB HEOOXOMMO MOJJIEPKUBATH YUCJIO P, UCXOIHO
ono pasHo 0. KaxxpIit 3anpoc 3amaeTcd mapoit Yuces T; U Yf;, UCHOJIb3yHTe UX IJIsd MOy UeHUsT TAHHBIX
3anpoca ciaeyroomumM obpasom: l; = ((z; +p) modn) + 1, k; = ((yi +p) modm) +1 (1 < I, z; < n,
1 < ki,y; < m). Ilycrs orBer Ha i-it 3anpoc pasen 7. [loc/ie BBIOJHEHUSI 3TOTO 3aIPOCA, CJIELYeT IPUCBO-
UTH D 3HAYEHUE T

®dopmaT BbIXOAHbIX AAHHbIX

Ha kaxk/pIii 3amrpoc BbIBEIUTE OJHO UUCIO0 — HCKOMOE MHHUMAaJIbHOE T, Jubo 0, ecjum Takoro r He
CyIIECTBYeT.

Npumepsl

rollback.in rollback.out
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3apava J. CoeanHeHne n pasbvegnHeHune

Wmst Bxognoro dgaitira; connect.in
WNmsa Beixoanoro daiiia: connect.out
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Ber korja-Huby e cobimaiu mnpo 06xox B riaybuny? Hampumep, ucrmob3yst STOT aJIlOPUTM, BBl MO-
JKeTe MPOBEPHUTH siBJseTcst jin rpad cBasubM 3a Bpems O(E). Ber Moxkere [ayke mocunTarb KOJIUIECTBO
KOMIIOHEHT CBSI3HOCTH 3a TO YK€ BPEMs.

A BBI KOT/Ia HHUOYID CIIBIIIANN PO CUCTEMY HEMepPeCceKaloNuXest MHOXKecTB? Vcnomb3yst 9Ty CTpyK-
TypY, BbI MOXKeTe ObicTpo obpabaTbiBaTh 3ampocsl “lobasutsk pebpo B rpad”’ u “Ilocuurars KoJimaecTBO
KOMITOHEHT CBSI3HOCTH B rpade’.

A BBI KOria-HUOYIb CJIBIIATN O dunamuveckol 3amade cBsazHocTH! B 3To# 3a/1ade BaM HEOOXOMMMO
06pabaThIBATDL TPU THUIIA 3AIIPOCOB:

1. Hobasuth pebpo B rpad.
2. ¥YmanuTh pebpo u3 rpada.
3. TlocumTaTh KOJIMYECTBO KOMIIOHEHT CBA3HOCTH B Irpade.

Mozxxno cquTaTb, 9TO rpad) ABJIAETCA HEOPUEHTUPOBAaHHBIM. Nznavaiasao rpad) ABJIAETCA IIYCTBIM.

dopmaT BXOAHbIX AAHHbIX

B nepBoit cTpoke HaxomaTcest 1Ba mesbix unciaa N 1 K — KoJndecTBO BEPIUH U KOJUIECTBO 3aIIPOCOB,
corBercTBero (1 < N < 300000, 0 < K < 300000). Creayromue K cTpok cojepzKaT 3a1pochl, 10 OTHOMY
B crpoke. Kaskiplil 3a11poc UMeeT OJIMH U3 TPeX THIIOB:

1. + u v: JHobaBuTh pebpo MeXK Ty BEpPIIMHAMA U4 U v. [ apaHTHpyeTcs, 9TO TaKoro pebpa Her.
2. - u v: YaaguTh peOpo MexXay u u v. [apanTupyercst, 970 Takoe pedbpo eCThb.

3. 7: IlocunTarh KOJMIECTBO KOMIIOHEHT CBSI3HOCTH B rpa(be.

Beprmuasr mporyMepoBaHbl nietbiMu gucaamu oT 1 1o N. Bo Beex 3ampocax u # v.

dopmaT BbIXOAHbIX AAHHbIX

ZLHE{ KazKI0T'0 3allpoCa THUIla t?,, BbIBe,ZLI/ITe KOJINYE€CTBO KOMIIOHEHT CBfA3HOCTU B MOMEHT 3alIpoca.

MNMpumepsbl
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3apava K. Intercity Express

Wnmst BxogHoro dgaitira; CTaHIAPTHHE BBOL
Vms BeixomHOTO aiiia: CTaHAAPTHHH BHBOZ,
Orpanndenue 1o BpeMeHH: 1.5 cexyn
OrpaHnudeHue 1o IaMsITH: 256 merabaiit

Anjnpeit paspabaTbiBaeT cucTeMy JJIsl IPOJIAXKH KEJIE3HOIOPOXKHBIX OmieroB. OH cobupaercst mIpoTe-
CTUPOBAThb ee Ha MexXIyropogHeil JKCIpece JTUHUN, KOTOpasi COeIUuHsIeT JIBa OOJIBIINX T'OPOJa U MMEET
N — 2 MPOMEXKYTOYHBIX CTAHINN, TO €CTh B UTOI'€ €CTh 7 CTAHIWI, IPOHYMEPOBAHHBLIX OT 1 J10 M.

B MexyropojineM DKcIpecc 1oe3jie eCTb § MeCT, NPOHyMepoBaHHBIX ¢ 1 10 s. B recrupyromem
pexKumMe crucTeMa MMeeT JIOCTYII K 0a3e JJaHHBIX, Cojep:Kalleil IMpoJaHHbIe OWIeThl B HAIPABICHUU OT
craHuu 1 10 CTAHIME M U JIOJZKHA OTBEYATDH HA BOIPOCHI, MOXKHO JIM IIPOJATH OWJIET OT CTAHIUU 4 O
craHiuu b, U ecyim Jia, HY>KHO HAWTH MUHUMAJILHBI HOMED MeCTa, KOTOPOe CBODOJHO Ha MPOTSKEHUU
BCEro IyTH MEXKIy a u b.

M3HavaabHO crCTEMa UMEET TOJIBKO JIOCTYII Ha YTEeHHE, TO €CTh JlaXke e€CIU €CTh CBOOOIHOE MECTO, OHA,
JOJIZKHA, COODIIUTH 00 9TOM, HO He J0JI’KHA W3MEHSITh JTaHHBIE.

ITomorure AHApPEIO IPOTECTUPOBATEL €r0 CUCTEMY HAIIMCAHMEM IIPOrPAMMBI, KOTOPLIE OyIeT HaXOIUTh
OTBETBI Ha BOIIPOCHI.

®dopmaT BXOAHbIX AAaHHbIX

IlepBast cTpoka COmEPKUT TUCTIO 1 — KOJMIECTBO CTAHIINN, § — KOJIUIECTBO MECT U 1M — KOJUIECTBO
yxe mpogannbix omneros (2 < n < 107,1 < s < 100000,0 < m < 100 000).

B cienyromux m cTpokax onucaHbl OUIeThI, OIUCAHIE KAXKI0T0 OMIeTa COCTOUT U3 TPEX TUCeT: C;, 4j, b;
— HOMEP MeCTa, KOTOPOe 3aHUMAaeT BjaJjesel Ouera, HOMEp CTaHIINKM, C KOTOPOIl IpoaaH OujIeT 1 HoMep
craHnuu, j10 Koropoii npojgan 6uiter (1 < ¢ < 8,1 < a; < b; < n).

Ciaestytoriue CTpOKU COfiep:KaT 4ucjio ¢ — KojmdectBo 3anpocoB (1 < ¢ < 100000). Cuernmanbhoe
BHAYEHHUE P JOJIKHO MOJAEPKUBATHCI B T€UEHUE CUNThIBaHUs 3ampocoB. M3uauaapno p = 0.

Creyromniue ¢ CTPOK OIMUCHIBAIOT 3apPOChl. KaK/blil 3a1poC ONMUCHIBACTCHA JBYMsl YUCJIAMU: T; U Y;
(.’L‘i < yi).

Yro6b! MoIyInTh TOpoaa a U b, MEXKy KOTOPBIMHU HY?KHO IPOBEPUTH HAJIMIUE MECTa, UCIOJIb3YeTCsI
cienyiomas popMmyia;

a = x; +p,b = y; + p. OrBer Ha 3anpoc — unciao 0, ecau HET MecTa Ha KayKIOM OTPE3Ke MEXKIy
a 1 b, WM MUHUMAJbHBIA HOMEpP CBOOOIHOIO MecTa. l'apaHTHpyeTcs, YTO 3alpoC KOPPEKTEH, TO €CThb
1<a<bsn.

[Tocite oTBeTa Ha 3ampoc, HaJO MPUPABHITEL YUCJIO P IOJIYIEHHOMY OTBETY Ha 3aIIpoC.

@dopmaT BbIXOAHbIX AAHHbIX

J1Jtst KaXK0ro 3aIpoca BBIBEJIUTE OTBET HA HETO.
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MNMpumepbl

CTAHIAPTHHY BBOJ,

CTaHZAPTHHN BHBOZ
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3ameyaHune

O6paTI/IT6 BHUMaHHE, 9TO 3alIPOCHI BBIIVIAJAT TaK:

(1,2),(2,3),(3,4),(4,5),(1,3),(2,4),(3,5),(1,4),(2,5),(1,5).
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