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Eesti, Laagna, nstHuua, -2 sueapsi 2018

3apava A. lNepcucrteHTHbI cTek

Nwmsa Bxoguoro daitra: stack.in
Nms Beixoguoro daiiia; stack.out
Orpanuyenue 10 BpeMeHU: 2 ceKyH/IBI
Orpanudenue 1o TaMATH: 64 merabatita

PeanmzyiiTe mepCUCTEHTHBIN CTEK.

dopmaT BXOAHbLIX AaHHbIX

[lepBasi crpoka comep:kuT KoamuectBo meficteuii n (1 < n < 200000). B crpoke HOMep i + 1 comep-
JKUTCS ONUCaHUe JIefCTBUS 1:.

e t m — jobasurh B KoHer creka Homep ¢ (0 < ¢t < 4) gucio m (0 < m < 1000);

e t 0 — ymaaurh nocsieuuii snement creka nomep t (0 < ¢ < ¢). Tapanrupyercs, uro crex t ne
ITyCTO¥A.

B pesyabrare mefictBus ¢, OmuCcaHHOTO B CTPOKe ¢ + 1, co3maercd crek HOMED ¢. V3Ha9a/IbHO MMEeTCs
IIyCTO# CTEeK ¢ HOMEPOM HOJIb.
Bce uncna Bo BxogHOM baiiie memnie.

@ opmaT BbIXOAHbIX OAHHbIX

Lt KasK o oreparuy yaaJieHnsl BhIBEIUTeE YIAJEeHHBIN 3JIEMEHT Ha OT/IeTHHONU CTpPOKeE.

MNMpumepsbl

stack.in stack.out

= O O WNE+- O
O OO O W N P O+

Crpanuuya 1 u3 5



JIKLL.2017.3uma. A’ lens 3: MepcucteHTHOCTH
Eesti, Laagna, nstHuua, -2 sueapsi 2018

3apava B. Persistent Array

Nwmst Bxomuoro haita:
Nms BeixoguOTO haiiia:
Orpanndenne 0 BpeMeHN:
Orpanuvenue o TaMATH:

Han maccus (BepHee, mepBasi,

parray.in
parray.out

2 cexyHIBI
256 merabaiiT

HadIaIbHAS €10 BEPCHS).

HyzxHo ymers orBedars Ha jiBa 3a11poca:

o a;[j] = x — cosgaTb u3 i-it BepcUM HOBYIO, B KOTOPOIi j-ii 3/IEMEHT paBeH I, a OCTAJbHBIE 3JT€MEHTEI

TaKWe Ke, KAK B 9-I BEPCHH.

o get a;[j] — ckazarh, yemy pasen j-it 3meMeHT B i-ii BepCUn.

dopmaT BXOAHbIX AaHHbIX

Kommaectso uncen B maccuse N (1 < N < 1()5) u N sjeMeHTOB MaccuBa. Jlaree KOJIMIeCTBO 3aIpOCOB
M (1 < M < 10%) u M 3anpocos. PopMaT OIECAHNIS 3aIIPOCOB MOXKHO IIOCMOTPETh B mpuMepe. Bemm yoke
cymecrByer K Bepcuii, HOBasi Bepcud mnojydaer Homep K + 1. U ucxojuble, 1 HOBbIE 3/IEMEHTHI MAaCCUBA
— messie ancia or 0 g0 10°. Daementsr B Maccue mymepyiorcs dnciamu or 1 0 N.

dopmMaT BbIXOAHbLIX AAHHbIX

Ha kaxxp1it 3arpoc Tuma get BHIBECTH COOTBETCTBYIONIH 3JIEMEHT HYKHOI'O MaCCHBA.

MNMpumepsbl
parray.in parray.out

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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3apaya C. OTtkar

Nmsa Bxoguoro daitia: rollback.in
Nwms Beixognoro daiiia: rollback.out
Orpannvenne Mo BpeMeHNU: 1.5 cexynab
Orpanndenne 0 TaMSATH: 256 merabaiiTa

Cepreit paboraer CHCTEMHBIM aJMUHUCTPATOPOM B OYeHb KPYITHOW KOMMIaHWH. ECTeCTBEHHO, B KPYT
ero o6sI3aHHOCTEH BXOUT pe3epBHOE KOMUPOBaHUe WH(MOPMAIINY, XPAHSIIENHCsS HA PA3IUIHBIX CEpBEPAX U
«OTKaT» K MPEIBIIYINell BEPCUH B CIydae BOBHUKHOBEHUS TPOOJIEM.

B nammeiit Mmoment Cepreit 6opercsa ¢ mpob/ieMoil HeocTaTKa MeCcTa JIjist XpaHeHus HHMOPMAIUHT JIJTs
BoccTanoB/ieHus. OH PEIuI MEPEHECTH 9acTh HH(MOPMAIMU Ha HOBbIE cepBepa. K coXajleHuio, ecjid 91o-
TO CJIYYUTCS BO BpeMsl IEPEHOCA, OH HE CMOXKET [IPOM3BECTU OTKAT, [IOTOMY TIPOIEypPa MEPEHOCA TOIKHA
OBITH TIMATETHHO CIIAHTPOBAHA.

Ha naunubiit Mmoment y Cepresd XpaHaTCd 1 TOYEK BOCCTAHOBJIEHUs] PA3JIUYHBIX CEPBEPOB, ITPOHYMEDO-
BaHHBbIX 0T 1 j10 n. Touka BOCCTAHOBJIEHUS ¢ HOMEPOM % IO3BOJISIET TPOUBBECTH OTKAT JJisl CEPBEPA G-
Cepreii permu pa3dbuTh HEPEHOC HA TAIBI, IIPU STOM Ha KaK/IOM dTAlle B CIy4ae BOSHUKHOBEHUs IIPODJIEM
OyIyT JOCTYITHBI TOYKU BOCCTAHOBJIEHUS ¢ HOMepamu [, ]+ 1,...,r Jaa HeKOTOpbIX | U 7.

st Toro, 9100kl CIIAHWPOBATH TIEPEHOC JAHHBIX OMTUMaILHBIM obpaszom, Cepreio HeOOXOIMMO Ha-
YYIUTHCST OTBEYATH HA 3aIPOCHI: /T 33 JAHHOTO [, TPU KAKOM MUHUMAJHLHOM 7" B TIPOIIECCEe TIEPeHOca OyIyT
JOCTYIHBI TOYKW BOCCTAHOBJIEHUA HE MEHEE 9eM k? Pa3/IMIHBIX CEPBEPOB.

[Tomorute Ceprero.

dopmMaT BXOAHbLIX AaHHbIX

[TepBasi crpoka BxogHOrO Qaitjia COMEPNKUT JIBA IEAbIX YUC/Ia 1 U M, pa3jejeHHble TpodejsaMu —
KOJIMYECTBO TOYEK BOCCTAHOBJIEHWs M Kosm4uecTBO cepiepoB (1 < n,m < 100000). Bropas ctpoka comep-
JKUT N TEJABIX 9UCENT A1, G2, . . . , Gy — HOMEPA CEPBEPOB, KOTOPHIM COOTBETCTBYIOT TOYKU BOCCTAHOBJIEHUS
(1 <a; <m).

Tperbst cTpoKa BXOIHOTO (haitia COMEPKUT ¢ — KOJUIECTBO 3AMPOCOB, KOTOPhIE HE0OX0 MO 06pabo-
rarh (1 < ¢ < 100000). B npornecce 06paboTku 3anpocoB HEOOXOMMO TOIEPKUBATH YUCIO0 P, UCXOTHO
ouo pasuo 0. Kaxpril 3ampoc 3ajaercs mapoit uuces x; u y;, UCIOAb3yHTe UX JJIsi MOTYIeHUsT TaHHbIX
3anpoca caeqyiommm obpasom: l; = ((z; +p) modn) + 1, k; = ((yi +p) modm) +1 (1 < lj,z; < n,
1 < ki,y; < m). Ilycts orBer Ha i-it 3ampoc pasen 7. Iloc/ie BBIIOIHEHUST 9TOTO 3aIIPOCa, CJIEIYeT MIPUCBO-
UTH P 3HAYECHUE T.

dopmMaT BbIXOAHbIX AAHHbIX

Ha kaxkmwrit 3ampoc BeIBEAWTE OJHO YHUCIO0 — MCKOMOE MUHWMAJIbHOE T, jnbo (), ecam Takoro r He
CYIIIECTBYET.

MNpumepsbl

rollback.in rollback.out
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Sapava D. K-a nopsigkoBasi CTaTUCTUKA Ha OTpe3kKe

Nwmsa Bxoguoro daitra: kth.in

Nms Beixoguoro daiiia; kth.out
Orpanuyenue 10 BpeMeHU: 4 cekyHIBI
Orpanudenue 1o TaMATH: 256 merabaiiT

Jlan maccuB u3 N HeOTpHIATEIbHBIX umcest, crporo Menbimx 107, Bam Heo6XoamMo OTBETHTH HA
HECKOJIbKO 3allpOCOB O BeJUYnHe k-if OPSAIKOBOI cTaTucTuku Ha orpeske [, 7).

dopmMaT BXOAHbLIX AaHHbIX

[Tepsas crpoka cogepxkur uncao N (1 < N < 450000) — pasmep maccusa.
Bropast ctpoka MoyeT OBITH MCITOIR30BAHA [JIST T€HEPAINN (; — HAYAILHBIX 3HAYEHWH 3IeMEHTOR
macenBa. Ona comep:kut Tpu uncia ai, | mwm (0 < ay,l,m < 10%); ana i or 2 o N

a; = (a;—1 -1 +m) mod 10,

B uacrrocru, 0 < a; < 10°.

Tperbst crpoka comepRuT oHO 1esoe dncao B (1 < B < 1000) — KOIM9ecTBO IPYIIIT 3apOCOB.

Crenyronme B CTpPoOK ONUCHIBAIOT OJHY TPYyIIly 3ampocos. Kakjast rpyiima 3aipocoB OMUCHIBAELT-
ca 10 gmemamu. IlepBoe umcmo G 06o3HATAET KOJUIECTBO 3ampocoB B rpymme. Jlamee ciegayror umcia
x1, lpz m my, 3arem yi, ly u My, 3aTeM, ki, lp u my (1 <z <y1 SN, 1<k €y1—a1 +1,
0 < lyymyg, by, my, [, my, < 10%). DT uncia NCIOIB3YIOTCS /ISt TeHEPAIIT BCIIOMOTATEIHHBIX TTOCIE0BA-
TEeJIBLHOCTEl Ty U Yy, & TAKJKE IAPAMETPOB 3aIPOCOB ig, jg U kg (1 < g < G)

rg = ((ig=1—1) 1z +myz) mod N) + 1, 2<g<G
Y9 = ((Jg-1—1) Ly +my) mod N)+1, 2<y<@G
ig = min(zg,y,), 1<g<(CG
Jg = max(xgv yg)7 1<g<G
kg = (((kg—1 —1) -l +my) mod (jg—ig+1))+1, 2<g<G

CrenepupoBaHHBIE ITOCTIEJOBATEIBHOCTH OMUCHIBAIOT 3alIPOCHI, g-if 3aIIpOC COCTOUT B HMOHUCKe ky4-T0 10
BE/JIMUNHE YUCJIA CPEJU SJIEMEHTOB 0TpPe3Ka [ig, jg)-
Cymmapuoe koJindecTBO 3arpocos He rpesocxoaut 600 000.

@ opmaT BbIXOAHbIX AAHHbIX

BbIBe,Z[I/ITe €INHCTBEHHOE YHCJIO — CYMMY OTBE€TOB Ha 3aIIPOCHI.

MNpumepsbl
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3apgayda E. VpHbl n wapsbl

Nwmsa Bxoguoro daitra: balls.in
Nms Beixoguoro daiiia; balls.out
Orpanuyenue 10 BpeMeHU: 4 cekyHIBI
Orpanudenue 1o TaMATH: 256 merabaiiT

IIycts y Bac ecTh n ypH, B KaXK/JIOH W3 KOTOPBIX JIEXKUT IO OJHOMY IIApPUKY. Y PHA C HOMEPOM % CO-
JIEPXKUT IIAPUK 110/ HOMEPOM 7. Y BaC €CTh CllelHaabHOe yCTPOHCTBO, KOTOPOE [103BOJIAET IIEPeMeliaTh
mapuku. VM ape3BbrdaiiHo IPOCTO 10/1b30BATHCs: CHAYA/Ia Bbl BRIOMpAeTe HEKOTOPBI OTPE30K MOCJIe/I0BA~
resbHbIX ypH. Ilociie 91010 BBl BhIOUpaeTe HEKOTOPHIH JIPYToil OTPE30K MMOC/IEI0BATE/IbHBIX YPH TAKOM 2Ke
JJINHBI, KaK 1 UCXOJHBINA, 1 3aTeM IIapUKU U3 YPH IIEPBOr0 OTPe3Ka MepeMeIlaloTcsa B COOTBEeTCTBYIOIIe
YPHBI BTOPOI'O OTPe3Ka.

Jlama mocaeq0BaTeIbHOCTE MTEPEMEIeHr. YCTAHOBUTE, B KAKOW yPHE OKAXKETCH KAKIBIN MTAPUK.

MdopmaT BXOAHbIX AAaHHbIX

[lepBast cTpoKa BXOJHBIX JAHHBIX COJAEPAKUT JBA YUCJA N U 1M — YUCAO0 YPH U YUCJI0 TEPEeMeIIeHuii, co-
orsercreenno (1 < n < 100000, 1 < m < 50000). Kaxaas us cjaepyommx m CTPOK COAEPKUT TPH IUC/IA
count;, from; u to;, KOTOpble O3HAYAIOT OJHOBPEMEHHOE MTepeMeIeHre BCeX MMAPUKOB U3 YPHBI from; B
ypHY to;, Bcex mapukos u3 ypubl from;+1 B ypay to; +1, ..., Bcex mapukos u3 ypusl from;+ count; — 1
B ypHy to; + count; — 1 (1 < count;, from;,to; < n, max(from;,to;) + count; < n+ 1).

@ opmaT BbIXOAHbIX AAHHbIX
BbIBe,Z[I/ITe 7 9uCeJl — HUTOI'OBBI€ IIO3UITUN KazKJI0I'0 IIapHUKa.

NMpumepsbl
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