JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

3apgayva A. MnHnmanbHoe ocToBHOE AepeBo

Wmst Bxognoro dgaitira; stdin

WNmsa Beixoanoro daiiia: stdout
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

JlaH cBA3HBIN HEOPUEHTUPOBAHHBIN B3BeleHHbI Ipad. Heobxomumo BLIOpaATh B 3TOM rpade HEeKOTOpoe
[IOJIMHOXKECTBO PEOEP MUHUMAJIBHOI'O CyMMapHOI'O Beca TaKUM 0DOpa30M, 4TOOBI MEXK/y JIIOOBIMH JIBYMS
BepIIuHAMEU T'pada CyIIEeCTBOBAJ IIYTh U3 BLIOPAHHBIX pEOED.

OueBuHO, 9TO BBIOPAHHOE MOJMHOMKECTBO PEGED JIOJIKHO OBITH JI€PEBOM (JIJIsT MUHUMATHHOCTH CyM-
MapHOTO Beca pebep), U TaKoe IOJMHOKECTBO HA3BIBACTCH MUHUMAALHM OCTOGHbIM 0ePEGOM WA MU~
HUMAADHBM KAPKACOM.

®dopmaT BXOAHbIX AAaHHbIX

[TepBasi crpoka BXOmHOTO (daitjia COMEP:KUT ABa HATYPAJIbHBIX YUCIA T U 1M, — KOJUIECTBO BEPIITHH
u pebep rpada coorsercrserno (1 < n < 20000, 0 < m < 100000). Crheayromue m CTPOK Cojep:KaT
onmcanue pébep Mo OMHOMY Ha CTpoKe. PeOpo HOMED % ONUCHIBAETCS TPEMsl HATYPAJLHBIMUA IUCIAMUA b,
€; U w; — HOMepa KOHIIOB pebpa u ero Bec coorsercrBerHo (1 < by, e; < n, 0 < w; < 100 000).
lapanTupyercs, 9T0 JaHHBIH rpad ABISIETCS CBI3HBIM.

®dopmaT BbIXOAHbIX AAHHbIX

HporpaMMa JO02KHa BBIBECTH OJIHO IEJIOE€ YHCJIO — B€C MUHHMAJIbBHOT'O OCTOBHOT'O J/I€pEBa.
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JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

3apgayva B. Pa3pesaHue rpada

UNwmsa Bxomauoro daitia: stdin

Wms BeIxomHOTO daiiia: stdout
Orpann4enue 10 BpeMEHH: 3 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Jlan meopumenTtupoBaHHBIN rpad. Ham HuMm B 3a7aHHOM MOPSIIKE MPOU3BOIAAT OMEPAINH CJIEIYIOMINX
JBYX THIIOB:

e cut — paspesaThb rpad, TO €CThb VIAJIUTH U3 HEro pedpo;

e ask — IIPOBEPUTD, JiezKaT JIM ABE BEPIIMHDbI Fpacba B O,ZLHOfI KOMIIOHEHTE CBA3HOCTH.

N3BecTHO, 9TO IIOC/IE BBIMIOJHEHUsI BCEX oliepanuii Tumna cut pédep B rpade me ocrasock. Haiinure
Pe3yJabTaT BBIIOJIHCHUA KaxKJI0H U3 olepaluil Tuna ask.

®dopmaTt BXOAHbIX AAHHbIX

[TepBast cTpoka BXOmHOTO (haiia COAEPKUT TPU HEJbIX TUCIA, PA3IEIEHHbBIE IIPODEIAMI — KOJIMIEeCTBO
BepruH rpada n, KoaudecTBo pébep m u kosmdectso oneparuit k (1 < n < 50000, 0 < m < 100000,
m < k < 150000).

Crenyrome m CTPOK 3aJaf0T peébpa rpada; i-s U3 ITHUX CTPOK COJMEPXKUT [IBA UUCAA U; U U;
(1 < u;,v; < n), pazgeéHable TpobesaMiu — HOMepa KOHIIOB ¢-ro pebpa. Bepriumusl Hymepyores ¢ ejiu-
HUIBL; Tpad He COAEPXKUT IMeTesb U KPAaTHBIX pEdep.

Janee caenyior k cTpok, omuchkiBaiomux omeparun. Omnepanus Tha cut 3aIaéTcst CTPOKOH «cut u
v» (1 < u,v < n), KoTopast 03HavaeT, YTO U3 rpada yJIaIsaT pedpo MexK 1y BepiumHamu u 1 v. Oueparust
Tuna ask 3amaéres crpokoit «ask w v» (1 < w,v < n), KOTOpas O3HAYAELT, YTO HEOOXOINMO y3HATD,
JIEYKAT JIX B JIAHHBI MOMEHT BEPIITUHBI % U ¥ B OJIHOM KOMIIOHEHTE CBSI3HOCTH. ['apaHTUPyeTCs, 9TO KayKI0e
pebpo rpada BCTPETUTCA B ONEPAIUsIX TUITA Cut POBHO OIWH Pas.

®dopmaT BbIXOAHbIX AAHHbIX

Jlst Kaxk10il omeparuu ask BO BXOJIHOM paiiie BbIBeIUTE Ha OTHEJIbHON CTpoKe cioBo «YES», ecin
JIBE YKa3aHHbIE BEPIIUHBI JIE?KAT B OHOM KOMIIOHEHTE CBsI3HOCTH, U «NO» B nmporuBHOM ciaydae. [lopsmok
OTBETOB JIOJI?KEH COOTBETCTBOBATDH MOPSIAKY OIllepalinii ask Bo BXOIHOM Qaiie.

MNpumep
stdin stdout

337 YES
12 YES
23 NO
31 NO
ask 3 3
cut 1 2
ask 1 2
cut 1 3
ask 2 1
cut 2 3
ask 3 1
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JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

3apgayda C. PecTtpykTypusaymnst KOoMnaHum

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

B kuznu nake caMoil ycIienmuoit KOMIIAHUT MOXKET HACTYIHUTh KPU3UCHBIN MEPUOJ, KOTa IPUXOIUT-
¢s1 IPUHUMATD TSI?KEJI0€ pEeIIeHHe O PECTPYKTYPU3ALNN, PACIYCKATbh U OObEeIUHSATH OTAEJIbI, YBOJbHATD
PabOTHUKOB ¥ 3aHUMATLCS IPOYNMU HEIIPUSITHLIMU JejIaMU. PaccMOTpUM CIIe Iy IOy 0 MOJIEIb KOMITaHUML.

B Boubmoit Codpreeproit Kommanuu paborator n degopek. Kaxkablil 1eI0BEK MPUHAITIEKUT KAKOMY-
10 omadeay. VIcxomHo KazKiblii 4ei0BeK paboTaeT Hall CBOMM IIPOEKTOM B CBOEM COOCTBEHHOM OT/e e (TaKuM
06pa3oM, B HauaJle KOMIIAHUsI COCTOUT U3 7 OTJIEJIOB 110 OJHOMY YeJIOBEKY ).

OpHako, B »KU3HU KOMITAHUN HACTYIIMJIN TAXKEJIbIe BpEMEHA, U PYKOBOICTBO OLLIO BBIHYKJIEHO HAHATD
KPHU3UCHOTO MEHeKepa, KOTOPBI Hadasl IIepeycTpanmBaTh padounii ImpoIecC i HOBBIMEHUs dhdek-
TUBHOCTH npon3BojcTBa. Obo3HaunM 3a team(person) KOMaHIy, B KOTOPOil paboTaeT YeiOBEK person.
Kpusucuolit MenemKkep MOXKET IIPUHUMATD PEIIEHUS JIBYX THUIIOB:

1. O6bemuanTh otnens team(z) u team(y), chopmMupoBaB U3 HUX OAWH OOJBINON OTHEN, COIEpIKa-
muit Beex corpyaHukoB team(z) u team(y), rae z n y (1 < z,y < m) — HOMepa KaKUX-TO JBYX
corpysHUKOB KoMiauuu. Eciu team(x) coBuaaer ¢ team(y), HUUero Jiejarh He TpeOyercs.

2. O6beuuuTh oTienbl team(x),team(z + 1),...,team(y), e z u y (1 < z < y < n) — HOMepa
KAKNX-TO JIBYX COTDPY/IHUKOB KOMITAHWH.

[Tpu 3TOM KpPUBUCHBII MEHE/ZKEP UHOT/IA MOYXKET WHTEPECOBATLCs, PAbOTAIOT JIK B OJHOM OTJIEJE CO-
rpyuaukn £ 1 Yy (1 < z,y < n).
[ToMoruTe KpU3UCHOMY MEHEJIZKEpY, OTBETUB Ha BCE €ro 3alpOChL.

dopmaT BXOAHbIX AAHHbIX

[TepBasi cTPOKa BXOJIHBIX JAHHBIX COAEPXKUT JBa Hesibix uncaan u q (1 < n < 200000, 1 < ¢ < 500000)
— KOJIMIECTBO COTPYIHUKOB KOMIIAHUU W KOJMIECTBO 3AIPOCOB KPU3UCHOTO MEHEKEPA.

B mocstetyronux @ cTpokax HaXOJSITCsT 3alIPOChI KPU3UCHOTO MeHeKepa. KarkpIil 3arrpoc nmeer Bu/L
type x y, rue type € {1,2,3}. Ecau type = 1 unu type = 2, T0 3a1pOC peCTaBIsIET COOON pelleHne Kpu-
3UCHOTO MEHeKepa 00 00beJUHEHIH OT/IEJIOB COOTBETCTBEHHO IIEPBOTO UJIU BTOPOro Buia. Ecu type = 3,
TO TpebyeTcsl ONpeIeuTh, PAbOTAIOT JIK B OJHOM OTIee COTPYAHUKU £ 1 y. OOpaTuTe BHUMAWE, UTO &
MOXKET PABHSATHCS Y B 3aIPOCe JIFOOOrO THIIA.

®dopmaT BbIXOAHbIX AAHHbIX

Ha kaxkpiii 3anpoc tuna 3 seiBegure «YES» mim «NO» (6e3 KaBblUek), B 3aBUCUMOCTH OT TOTO, pabo-
TAIOT JIX B OJTHOM OTJICJI€ COOTBETCTBYIONINAE JIIOJIHN.

lNpumepsbl
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JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

Sapgava D. enb Ob6veanHeHuns

UNwmsa Bxomauoro daitia: stdin

Wms BeIxomHOTO daiiia: stdout
Orpann4enue 10 BpeMEHH: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 64 merabaiiTa

B Baiitirangnnm ecTh 1eIbIX 1 TOPOAOB, HO HET HU omHOM qoporu. Koposb crpansl, Baasaemap me Beap,
PEIINI UCIPABUTE 9TY CUTYAIMIO U COEIUHUTH HEKOTOPBIE TOPOa JOPOraMH TaK, YTOOBI IO 9TUM JI0pOTraM
MOKHO OBLJIO J00paThCst OT JIFoOOTro Topoa 0 Jboro apyroro. Kormga cTpouTeibeTBO OyAET 3aBepPIeHO,
KOPOJIb INIAaHUPYyeT oTupasgHoBaTh denb Ob6bennnenusi. K coxkasgenuio, Ka3na BaliTiaan un MoYTH mycra,
HOSTOI\Jy KOPOJIb Tpe6yeT COKOHOMUTDL JI€HbBI'M, MUHHUMU3UPOBaB CyMM&pHyIO JJINHY BCeX IMOCTPOEHHBIX
JIOPOL.

®dopmaTt BXOAHbIX AAHHbIX

[Tepsasi crpoka BxojHOTrO (haiiia cojgepkuT HarypajibHoe dncao n (1 < n < 5000) — KoamuecTBo ropo-
noB B baittnanauu. Kaxmas us ciieIyommux n CTPOK COMEPKUT 110 ABa IEJIbIX UNC/Ia Xj, Y; — KOOPINHATEI
i-ro ropoga (—10000 < z;,y; < 10000). Hukakue j1Ba ropojia He PaCIOIOKEHbI B OJIHO TOYKE.

@dopmaT BbIXOAHbIX AAHHbIX

ITepBas crpoka BeIxomHOrO (haiiia JOKHA COACPKATH MUHUMAILHYIO CYMMAapHYIO JJIUHY H0pOr. Bol-
BEJIITE YNC/IO C TOTHOCTBIO He Menee 1073,

MNpumep

stdin stdout
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JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

3apgayva E. HedpTtanoe geno

UNwmsa Bxomauoro daitia: oil.in

Wms BeIxomHOTO daiiia: oil.out
Orpann4enue 10 BpeMEHH: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Bam man HeopueHTHPOBaHHBIN CBSI3HBIN rpad 13 N BepIiuH u m pedep. JLmst KaxKaoro pedbpa n3BecTHA
CTOUMOCTB €r0 VIAJIEHUs B TyIPUKaX. Y Bac €CThb § TYI'PUKOB. BbI XOTUTE yIAJUTH KAK MOXKHO OOJIbIIIE
péGep Tak, YTOOBI rpad ocTraBasiCs CBSI3HBIM, & CYMMapHas CTOMMOCTD BCEX VIAJEHHBIX PEOEp He IIPEeBOC-
XOJIUJIA § TYI'DPUKOB.

dopmaTt BXOAHbIX AAHHbIX

IlepBasi cTpoKa BXOIHBIX JAHHBIX COMEPKUAT TPH IEJIbIX YUCIA T, M U § — KOJUYIECTO BEPIIUH B I'pade,
KOJIM9IeCTBO pébep B rpade n KOJUIEeCTBO TYIPUKOB coorBeTcTBeHHO (2 < 1 < 50000, 1 < m < 100000,
0 < s < 10'®). Crexyromue m cTpoK comepskar omucanus pébep rpacda. Kaxioe ommcanue cocronT u3
TPEX IEJIBIX THUCE] — HOMepPa BEPIIHH, KOTOPhIE COEIUHSIET JAaHHOE pedpo, U CTOMMOCTD yIaJeHus pebpa
B TyrpuKax (crommocts ne npesocxomut 107). B rpade me 6biBaer KpaTHBIX pébep u meTesn.

@dopmaT BbIXOAHbIX AAHHbIX

B nepBriit cTpoke BhIBEIUTE MaKCUMAaJIbHOE KOJIMYECTBO ylasaseMblXx pédoep. Bo BTOpOIit cTpoke BhIBe-
JIITE HOMeEpa yaJsieMbIx pédep (pébpa HyMepyIoTCs ¢ ¢JIMHUIIBI B MOPSIJIKE, JTAHHOM BO BXOJHOM daiiie).

lMNpumepsbl
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JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

3apayda F. Topunna n mHoxxecTBa

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

OiHAK 1Bl MOJIOJIAs FOPHJLIA HAILIA 1 MHOXKeCTB. B MuO)KecTBe 4 (1 < 4 < ) HAXOAUTCS € IMHCTBEHHOE
qncyio 4. Auapeit CepreeBud HaIesI 3Ty MOJIOLYIO TOPUJLY W IPUIyMAJI eif moJie3Hoe 3ausTue. Tpebyercs
OTBETHUTH HA 1M 3aITPOCOB:

1. O6’b€,ZLI/IHI/ITI> MHO?KE€CTBa, B KOTOPBLIX HaXOIATCA YHUCIa G U b, €CJIM OHU HaXOJATCA B Pa3HBIX MHO-
2KeCcTBaxX.

2. CKa?)aTb, HaXoJdATCd JIM B OJHOM MHOZKECTBE YUCJIa G U b.

3. CKaBaTI), B CKOJIBKHI O6’be,ZLI/IHeHI/IHX yKe y1acCTBOBAJIO YHCJIO Q.

®opmaTt BXOAHbIX AAHHbIX

B nepsoii cTrpoke depes mpoben jaHbl gBa meabix uncaa n,m (1 < n,m < 2 X 105). B cienyromumx
m cTpoKax JiaHbl 3anpockl. CHavasa BBoguTcs 1esoe uucio type (1 < type < 3). Ecau type € {1,2}, 1o
4epe3 npobest BBOATCs 1esible uncia a,b (1 < a,b < n), nnade BBogurcs mesnoe ancyio a (1 < a < n).

@dopmaT BbIXOAHbIX AAHHbIX

Ha xaxxnpiit 3anpoc ¢ type = 2 BbIBeIuTe B OTIEIBHOI cTpoke YES, ecsim @ u b jiexkar B OfHOM
muoxkecTBe, nHade NO. Ha xaxknaprit 3ampoc ¢ type = 3 BbIBenIWTE B OTAEJIBHON CTPOKE II€JI0€ UUCIIO -
KOJIMYECTBO OObEINHEHNI, B KOTOPBIX y4aCTBOBAJIO YKCJIO G.

MNpumep
CTaHIAPTHHY BBOJ, CTaHZAPTHHY BHBOZ

58 NO
231 0
33 YES
12 1
211 NO
34 2
234
134
34
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JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

3apada G. Bcem umMokun B atom 4vaTtuke!

Wmst Bxognoro dgaitira; stdin

WNmsa Beixoanoro daiiia: stdout
Orpanundenne 10 BpeMEHU: 6 cexyHT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ceroaust Mapu, Kak IporpaMMUCTY COIUAILHOI ceTn « Tenerpadyuky, MpeacTonT peaan30BaTh CI0XK-
HYIO CHCTEMY YIIPABJICHUST IATAMHU.

Bagata Mspu ycoKHsIeTCsT TeM, 9TO B COIUAJBHYIO ceTh «leserpadunks» BHEJIPEHA MPOIBUHYTASI
cucreMa mudpoBanus «ZergRusy, mpocrasi, Kak Bcé reruaibHoe. CyTh €é B TOM, 9YTO B CUCTEME XPAHUTCS
OJlHA TIEPEMEHHAs ZeTrg, KOTopas NpuHUMaeT 3Hadenns oT 0 (BkmounTensno) 1o p = 10% + 3 (uckmouas
P) U MEHSIeTCsI B 3aBUCUMOCTHU OT COOBITHIT B cHCTeMe.

B commanbuoii cetn Bcero n mosbzosareneii (1 < n < 10%). B nagase aus KaskIblil HOIL30BaTEDb
OKa3bIBAETCs B CBOEM COOCTBEHHOM dYaTe, B KOTOPOM 00JibIlie HUKOTro HeT. [lepemennas zerg B HavaJie JTHs
ycTaHaBuBaeTcs paBHoit (.

B Tedenne mHSI TPOUCXOISIT COOBITHUSI TUIIOB:

1. Yuacrauk ¢ HOMepoMm (i + zerg) mod n mOCBLIAET COOOIIEHHE BCEM YYACTHUKAM, CHJISIIIIAM
c HUM B dare (B TOM dunciae u cebe caMOMy), IPU ITOM IIEpEMEHHasl zerg 3aMeHsIeTCsl Ha

(30 - zerg + 239) mod p.

2. IlpoucxomuT ciaMsiHue YaTOB, B KOTODPBIX CHIST YyYaCTHUKH ¢ HOMmepamu (i + zerg) modn wu
(j + zerg) mod n. Eciu yyacTHUKY ¥ TaK CHJEIN B OJHOM YaTe, TO HUYETro He IPOUCXOAuT. Ecim B
Pa3HbIX, TO YaThl 0ObEANHSIIOTCS, a IIEPEMEHHOI zerg npucBanBaercs 3uadenue (13-zerg+11) mod p.

3. YuacTHuk ¢ HOMepoM (i + zerg) mod m XoueT y3HATh, CKOJBKO COOOIIEHHH OH He IPOYUTAI, U
pounTaTh NX. EC/IM yIacTHUK MPOYMTAN ¢ HOBBIX COODINEHU, TO EPEMEHHO Zerg MpUCBAnBAETCS
suadenne (100500 - zerg + ¢) mod p.

Ber momozkere Mapu peasin3oBaTh CHCTEMY, 00PaOATHIBAIOILYIO 9TH COOBITHSI !

®dopmaT BXOAHbIX AAaHHbIX

B nepgoit crpoke BxoHOTO aiiia 3amucanbl HarTypasabibe dnciaan (1 <n < 105) — YUCJIO TT0JIb30Ba-
Testeit conpaspuoit cern. um (1 < m < 3-10%) — 4nca0 cobLITHIL, TPOM3ONIEIINX 32, JIeHb. B cieyiommx
M CTPOKaX COMEp:KUTCHA omucanue cobbiTuii. IlepBoe Iesioe 4mMcio B CTPOKE O3HAYAET THI COOLITUS t
(1 <t<3). Ecom t = 1, nanee caexyer aucio ¢ (0 < ¢ < n), 10 KOTOPOMY MOXKHO BBIYHCJIUTH, KaKOIf
Y4YacTHHUK nocsas coobmmenne. Eciu t = 2, nanee caenytor unciaa i u j (0 < 4,5 < n), 10 KOTOPBIM MOXKHO
BBIUUCJIATH HOMEPA YYACTHUKOB, YAThl C KOTOPBIMU JIOJ2KHBI 00bequHuThCst. Benmn ¢ = 3, nastee ciemyer
qucsio ¢ (0 < ¢ < n), 10 KOTOPOMY MOYKHO BBIYHC/IUTH HOMED yUaCTHUKA, YKEJIAIONIEro Y3HATH, CKOJIBKO Y
HEro CooOIeHN, U TPOIUTATH UX.

®dopmaT BbIXOAHbIX AAHHbIX

st KaxKJioro cobbITHs THIIA 3 HY2?KHO BBIBECTU YUCJIO HEIPOUYUTAHHBIX COODIEHUI y yIaCTHUKA.

lNpumepsbl
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JTIKLL.2024 . Aeryct.Mapannens 3.JeHs 12.CHM + OcToBbl
bepeHpaeesbl nonsHel, 14.08.2024

3apgava H. DnemeHTbl B psgax

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
Orpanudenne 1o MAMSITH: 1024 wmerabaiita

Wrpoku urpaior B Urpy <«DJeMeHThl B psifax». Urpa npoxoaur Ha moje pasmepa A - B - C. Urpoku
B KAKOM-TO HOPsiJIKEe 3aXBaTHIBAIOT KJIETKH 110Jist. [lo6exKmaeT Urpok, KOTOPBIi IEPBBIM MTOJIyYaeT Helpe-
PBIBHBII psiji U3 k €ro KJIETOK.

Bo Bpemst urpst yaacTHUKY 3206111, Kakoe Incio k oru Beinrpasn. OHaKO OHY 3aINCHIBATIN BCE XOTHI,
KOTOPBIE JIeJIAJIU B IIPOIlecce UTPhI. Tenepb UM MHTEPECHO Y3HATD M1 KaXKIOTO X014, KAKOe MaKCUMAaJILHOe
KOJTMIECTBO HEIIPEPBIBHBIX KJIETOK IIOJIPsi/T OBLIO Y UT'POKA, KOTOPBIH TOJIBKO ITO CIE/IaJI XOI.

Psiom cauraercs 110001t ipsiMoii miin inaroHaJIbHbIH HAOOP KiieTok. PopMasibHO TOBOPST, CYIIECTBYOT
pAAbI TPEX TUIIOB:

1. IIpstMoii psijt B TNIOCKOCTH, BCE KJIETKH KOTOPOT'O UMEIOT OJITMHAKOBBIE JIBE KOOPJAWHATHI, & N3MEHEHUe
TpeTheil KOOPAUHATHI JJIsl JI000 Maphl COCETHUX KJETOK COCTABJAET 1 IO MOJYJIIO.

2. JlmaroHaJbHBIN PsiJi B IJIOCKOCTH, BCE KJIETKH KOTOPOIO UMEIOT OJUHAKOBYIO OJHY KOODJIMHATY, &
U3MEHEHHE JBYX JIPYTUX KOOPIMUHAT JJjIsl JI000H Mapbl COCETHUX KJIETOK COCTABJISAET 1 110 MOJYJIIO,
nprdeM KaykKasl U3 9TUX JABYX KOOPIWHAT JJI JIFOOBIX ITap COCEIHUX KJIETOK ¢ — 1 W 4 MJIM TOJIBKO
yMeHbITIaeTcd Ha 1, WM TOJIBKO yBeJnmduBaeTcd Ha 1.

3. JlmaroHajbHBIN P B MIPOCTPAHCTBE, BCE TPU KOOPIUHATLI JIJId JIIOOOH Maphl COCETHUX KJIETOK KO-
TOPOTO OTJMYaloTcs Ha 1 1o mMozysio. Kaxias koopauHaTa Jjisi JII0ObIX Hap COCEIHUX KJIETOK ¢ — 1
U ¢ WIK TOJBbKO yMEHBIIaeTcs Ha 1, WK TOJbKO yBeJuduBaeTcs Ha 1.

Boilee dpopmaibHo, psiioM cuuTaercsa Jiobast I0CIeI0BATeIbHOCTb KJIETOK, JIJIs KOTOPOil CyIIeCTBYIOT
craproBast KieTKa psana (z,y,z) u Haunpasienne (dz,dy,dz) takue, qaro |dz|,|dy|, |dz| < 1 u i-1 KIeTKa
psijia umeer KoopauHaThl (T + - dx,y + - dy,z + 1 - dz) (Hymepamus ¢ ¢ HyJIs).

CDopmaT BXOAHbIX OAdHHbIX

B niepBoii cTpoke BXOJIHBIX JIAHHBIX HaxouaTcs ducia A, B, C, m u p — pasMmepsl 10Jisi, KOJUIECTBO
XOJIOB, CJIEJIAHHBIX B Urpe, u KosmdecTso urpokos (1 < A, B,C < 120000, 1 < m < 100000, 1 < p < 10).
Tapanrupyercst, uro A - B - C' < 120000.

B corepyronx m crpokax onmcanbl camu xobl. Kaskaprit xo/ 3agaérest uncaamu 4, ¢, y u z (1 < < p,
1<z<A 1<y<B,1<z<0).

@dopmaT BbIXOAHbIX AAHHbIX

st KarK70ro X0/1a, HeOOXO/IMMO BBIBECTH MAKCUMAJILHOE KOJIMYECTBO HEIIPEPBIBHBIX KJIETOK IOIPS/L
B KaKOM-JIIOO psITy JJIsl UTPOKA, KOTOPBIH TOJBKO UTO COBEPIIUII XOJ.

MNpumep

CTaHIAPTHHY BBOJ, CTaHZAPTHHY BHBOJ
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3apayva |. lNoacyer onbiTa

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Wmst BBIXOIHOTO paiiia: CTaHIAPTHHYA BHBOZ,
Orpanndyenue 110 BpEMEHU: 2 CeKyH/IbI
OrpaHndenue 1Mo IaMsITH: 64 merabaiiTa

B ouepennoii omtaiin urpe Mrpoku, Kak OOBIYHO, CPArKaIOTCA ¢ MOHCTPAMHU M HaOWpParoT ombIT. JIjist
TOTO, ITOOBI CpaskaThCsl C MOHCTPAMU, OHI OOBbEINHSIOTCS B KJIaHbL. [locie mobensbl Ha L MOHCTPOM, BCEM
yIaCTHUKAM KJIaHa, OOEeIUBIIEro ero, J00aBJIAeTCd OIMHAKOBOE YHC/I0 equHuIl onbita. OcobeHHOCTHIO
9TOM UI'PBI SIBSIETCS TO, UTO KJAAHBI HUKOTIa HE PaCIaJaloTcs U U3 KJIaHa HeJIb3sl BeINTH. EuHcTBeHHAS
JIOCTYITHAs olepalnsd — o0beJuHeHNne IBYX KJIAHOB B OJIMH.

ITockoJIbKY UTPOKOB CTAJIO y»K€ MHOI'O, BaM IOPYYMIN HAIUCATH CHCTEMY ydeTa TeKyIIero OIbITa
HUTPOKOB.

®dopmaTt BXOAHbIX AAHHbIX

B nepgoii crpoke Bxoguoro daiina cogepxkarcs duciaa n (1 < n < 200000) u m (1 < m < 200000) —
YHCJI0 3aPEerHCTPUPOBAHHBIX UTPOKOB U YHUCJIO 3aIIPOCOB.
B ciemyromumx m cTpoKax coiep:KaTcs OMMCAHUs 3alPOCOB. 3alpOChl OBIBAIOT TPEX THUIIOB:

e join X Y — 0ObEIMHUTD KJIAHBI, B KOTOPbIE BXOAAT UTPOKK X U Y (ec/im OHM yKe B OIHOM KJIaHe,
TO HUYEro HE MEHSIeTCs).

e add X V — gobaBurh V eIUMHMI] OIBITA BCEM YYaCTHHKAM KJaHa, B KOTODPBIA BXOJUT HMIPOK X
(1 <V <100).

e get X — BBIBECTHU TEKYHNIUIl OIBIT UIr'poka X.
yx,

Msznavaabao Y BCEX UT'POKOB 0 ompITa 1 Ka)K,HbeI 13 HUX COCTOUT B KJIaHE€, COCTOAIIMM U3 HEI'O OJHOI'O.

dopmaT BbIXOAHbIX AAHHbIX

g Kaxkoro 3anpoca get X BbIBEJUTE TEKYIIHIl OIBIT UIPOKa X.

MNpumepsbl

CTaHIAPTHHE BBOJ, CTaHIAPTHHA BHBOJ
36 150
add 1 100 0
join 1 3 50
add 1 50
get 1
get 2
get 3
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3apayva J. NanakTnyeckunin anokanunncuc

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

JlaBHBIM-TAaBHO B OJIHOM JaJIeKOi-Ia/IeKoil ramakTuke, 6p10 N mianer. Takxke 0b110 N — 1 MexXKILIa-
HETHBIX MAarMCTPAJIeH, COeJMHSBIINX MeXKJy cODOH Bce IIaHeThl (He 00si3aTesbHO HanpsiMyto). VIHbIME
CJIOBaMU, CETh ILIAHET W MarucTpaJjeil oOpa3oBbIBasa JgepeBo. Kpome Toro, Kaxjias MarucTpaJib NMEEeT
CBOIi IOKa3aTeb MHTEPECHOCTH, 3aJaHHBIIl HEOTpUIATEIbHBIM IeJbiM dncyoM. [lapa mianer ( A , B)
Ha3bIBAETCS CKYJHON, €CJIN BBITOJHAIOTCS CJIELYIONINE YCIOBUA:

1. A u B - pasnuunble ILIAHETHL.

2. B meiicTBytolmeii ceT MEXKILJIAHETHBIX MarucrpaJjeil cylecTByeT myTh Mexay A u B.

3. Iloburosniii XOR nmokazaresieil HHTEPECHOCTH BCEX MarucTpaJeil B 3ToM myTu pasex 0.

HeiHe B rajlakTwKe IpaBUT 3JI0H MMIIEPATOP, U OH IIAHUPYET HCHOJb30BaTh CHIy, UTOOBI yHHYITO-
KHUTh BCE MEKILIAHETHBIE MAIUCTPAJIA B OIPEIe/IEHHOM Hopsiake. JIjist Toro, 4Tobbl CIacTH BCEJIECHHYIO OT
rubesin, BaM HEOOXOIUMO OIPEISIUTh KOJUIEeCTBO Map CKYYHBIX IJIAHET U IOCJIE KayK/IOI0 Pa3pyIleHust
BHOBB IIOJICUUTBIBATH 3Ty BEJIUUHUHY.

dopmaTt BXOAHbIX AAHHbIX

[Tepsasi crpoka cogepxkut oxuo nesoe yuciao N (1 < N < 100000). Kaxgas us caenyomux N — 1
CTPOK COAEPXKUT TpH Tenbix uncia A;, B, Z; (1 < A;, B; < 100000,0 < Z; < 1000000000), KoTropbie
O3HAYAIOT, YTO ILUIAHETLI ¢ HoMepamu A; n B; coeuuennl MarucTpaJibio ¢ IOKA3aTeIeM UHTEPEeCHOCTH Z;.
[Tocmennsist crpoka comepkut N — 1 9nciio: mepecTaHoOBKY HATypaJbHBIX duces oT 1 1o N — 1, orpaxkaro-
ILYTO TIOPSIJIOK YHUYITOXKEHUs MArUCTpasieii (ecjm 4-e 4ucjio B CTPOKE PABHO j, TO UMIIEPATOD YHUUITOKUT
Jopory Mexxy Itaneramu A; u Bj Ha 4-M 1mare).

@dopmaT BbIXOAHbIX AAHHbIX

Brisesure N cTpokK, B k-l CTpOKE BBIBEIUTE OJHO YHCJIO — KOJUYECTBO AP CKYYHBIX ILUIAHET I[IOCJIE
yHmuToxkenusi k — 1 jgopor.
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3apava K. Aca n koTaTa

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

Acst oueHb JTIOOUT KUBOTHBIX. HemaBHO oHa mpmobpesia n KOTAT, MPOHyMepoBaaa UX OT 1 10 n u
ocesimia B Bosbepe. Bosbep mpesicrasiger coboil psj U3 1 svueek, IPOHYMEPOBAHHBIX OT 1 10 1 cJieBa
nanpaBo. Coce/iHre sT9efiKn pa3/ie/IeHbl CeTYATHIMU IIEPErOPOIKAMEU, BCErO B BOJIbepe 1 — 1 1eperopoiok.
M3HavaabHO B KaXKIOU siueliKe TOCEJIMJICA POBHO OJUH KOTEHOK C HEKOTOPBHIM HOMEPOM.

Hab6monas 3a kotsaramu, Acst 3aMeTH/IA, 9TO OHN OY€HD JIPYKETIOOHDI U HEKOTOPBIE TTaphl KUBYIIIX B
CcoCeTHUX svUefiKaX KOTAT OYeHb XOTAT UT'PATh APYT ¢ ApyroM. UTobbl He JUIIATH UX STOTO YIOBOJILCTBUS,
Acg cTana BEIHIMATD MEPETOPOIKN MEXKTy COCETHUMHE sideiikamu. B dactHocTn, B i-if meHb, Acs:

° O6paTI/LHa BHUMaHUE, 9TO KOTATA I U Y;, 2KUBYIIIUE B COCEIHUX SI‘IefIKaX, XOTAT UT'paThb BMeECTE.

e VYiajssia MeperopoiKy MeXKIy STUMHU sdelKaMu, IpeBpallas UX B OHY, B KOTOPOH OKAa3bIBAINCH
BCE KOTATA U3 JABYX MPEKHUX STUEEK.

[Tockoabky Acst HE pa3y BO3BpalllaJia IeperopoiKu, depe3 n — 1 JIeHb BOJIbEp CTaJl eJUHON sTIeHKOil,
B KOTOPO# OKa3aJIMCh BCE KOTHATA.

st KaxK10ro THs, Acst momHHAT HOMEpa KOTST I; U Y;, KOTOPbIEe XOTeJ/IN UI'PATh BMECTe, OJJHAKO OHa He
IIOMHHT KaK KOTsITa ObLIN ITOCEJIEHbI B sT9eiiKu n3Ha4daabHo. [loMoruTe eif HaliTu Kakoe-HUOYIb BO3MOXKHOE
HavyaJIbHOE pacCeJIeHue KOTIAT 10 7. S9YeiKaM.

®dopmaT BXOAHbIX AaHHbIX

[TepBas cTpoka cofepkuT oxHO 1esoe ducao n (2 < n < 150000) — KoIMIecTBO KOTAT.

Kaxast us ciegyromux n — 1 ¢CTPOK COAEPKUT Tapbl MeJbix ancest &;, Y; (1 < x5,y < n, ; # y;) —
HOMEpPa, KOTST, MEXKY sSTUefiKaMi KOTOPBIX ObLTa yAajieHa MePEeropoka B OUEePEIHON IeHbD.

FapanTupyercst, 9To KOTATa T; U Y; €M He HAXOAWIUCh B OJHOM sideiike MO MTOraM IPeIblIyIInX
00 bEIMHEHNII.

@®opmaT BbIXOAHbIX AAHHbIX

st Kaxk ot staeiiku oT 1 710 M BBIBEINTE IIeJI0€ UYHCJIO0 — HOMEpP KOTEHKA OT 1 JI0 M, KOTOPHI B Hel
HaXO/INJICA U3HAYAJIbHO.

Bce BBIBemeHHBIE UMCIA HOMKHBI OBITH PA3IMIHBL.

lapanTupyercs, 9T0 CymecTByeT XOTsd ObI OJUH BO3MOXKHBIM OTBeT. B cilydae, ecjau CyIIeCTBYeT
HECKOJIBKO PeIeHni, BBIBEINTE JII000e U3 HUX.

MNpumepsbl

CTaHIAPTHHE BBOZ CTaHOAPTHHE BHBOZ,
31425
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3ameyaHune

B orBere K nmpumepy mpUBEAEHO OIHO M3 HECKOJILKHX BO3MOYKHDBIX M3HATAIBHBIX PACCEIEHUN KOTHAT.

Ha xapruHKe HM2Ke ITOKA3aHO, KaK ITPOUCXOINIIO OObEIMHEHNE sTIeeK ITPU TAKOM HU3HAYAJIHHOM pacce-
sernn. ObparuTe BHUMaHUE, 9TO KOTSTa, XKEJABIINEe UIPATh BMECTe B KaXKIblil U3 JHEH, 1eiiCTBUTEBHO
HaXOJINJIUCh B COCEIHUX sTYeKaX.
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3apgaya L. YHun4uTtoxxeHne maccusa

Vwms BxomHOrO (haiina:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndenue 1Mo IaMsITH:

CTaHIapTHHIE BBOZ,
CTaHIAPTHHYA BHBOZ,
2 cexkyH/BI

256 MerabaiT

Bam man MaccuB, cOCTOANINI U3 N HEOTPHUIATETLHBIX TIEJTBIX UUCET G, (2, - « - Q.

B srom maccuBe ofuH 3a JAPYruM 3a4€épKUBAIOTCH 4Ynciaa. BaM 3ajaHa nepecTaHoBKa duces oT 1 Jio
7. — HOPSJI0K, B KOTOPOM 3TO ITPOUCXOJUT.

ITocse 3a4épKuBaHUs 04epPEIHOTO YUCTIA BaM HEOOXO/IMMO HaWTH B 9TOM MacCHBE IIOJ0TPE30K C MaKCH-
MaJIbHOI CYMMOM, He CO/epKaIuil Hi OJHOro 3a4€pKHyTOro gucia. CyMMy 4duces B IIyCTOM IOJIOTPE3KE
cunTaiire paBuoii 0.

CDopmaT BXOAHbIX OAdHHbIX

B niepBoii crpoke BXOJHBIX JaHHBIX 3amucano dnciao n (1 < n < 100000) — jymHa Maccusa.

B BTOPOIT CTPOKE 3aImMcanbl N MEJIBIX YHCeN A1, a2, . .., a4, (0 < a; < 107).

B TpeTbeii cTpoKe BXOIHBIX JAHHBIX 3allMICaHa IIePeCTaHOBKA YHCeJ OT 1 JI0 n — MOPSI0K, B KOTOPOM
3aUE€PKUBAIOTCS YHCIIA.

@dopmaT BbIXOAHbIX AAHHbIX

B BI)IXO,ZLHOfI (bafm BBIBE/IUTE 1 CTPOK, KazxK/lasd M3 KOTOPBIX JJOJI2KHa CO/IepzKaTb OJHO YUCJIO — MakK-
CUMaJIbHYIO CYMMY Ha IIOAOTPE3KE 3aJaHHOT'O MaCCHBa, HE COZepzKallleM 3aqépKHyTbIX quceJ1, II0CJjIe BbI-
IIOJIHEHU A OY€epeTHOrO ,HefICTBI/IH.

lMNpumepsbl
CTAHIAPTHHN BBOJ, CTaHZAPTHHN BHBOJ
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3ameyaHune

B IIEPBOM TE€CTOBOM IIpUMeEPE IIPOUCXO/UT CJIeAyroniee:

1. BagepkuBaercs TpeTHuil 3/leMeHT, MaccuB nmpuHuMaeT Bug 1 3 * 5. OTpe30oK ¢ MAKCUMAJILHO CYMMOI
5 COCTOUT U3 OJIHOTO UUCTIa 5.

2. 3auyepKuBaeTCs YeTBEPTHIil 3jeMenT, Maccus npuHumaeT Bug 1 3 % *. OTpe3oK ¢ MaKCHUMAJILHO
cymMoit 4 cocTouT m3 AByX umcen 1 3.

3. 3adepKuBaeTCs MEPBLIA 9JIEMEHT, MACCUB IPUHUMAET BUJ * 3 * *. OTPE30K ¢ MaKCUMAaJIbHO CYMMOIA
3 COCTOHUT M3 OIHOI'O YHCJa 3.
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4. 3auepKUBAETCs] OCTABIIUICS BTOPOM SJIEMEHT, B 3TOT MOMEHT HEIIYCTHIX JAOIIYCTUMBIX IOIOTPE3KOB
HE OCTaeTCs, TTOITOMY 3/IeCh OTBET PaBEH HYJIIO.
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3apgada M. [lepeBo MMHMMANbHOrro opa

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

B mociennee Bpemsi Bitan yBI€Kcsl OCTOBHBIMM JIEPEBLSIMH, TaK YTO €0 JAPYy3bsl HE JIOJIO JyMasi
[TOIAPU/IN €MY Ha JIeHb POXKIEHUS CBJ3HBIM B3BEIIEHHBIN HEOPHEHTHPOBAHHBLIN rpad W3 1 BEPIIUH U 1M
pEdep.

Biag onpenenmnit oprocms ocToBHOTO JepeBa Kak mooburosoe MJIN Bcex ero BecoB 1 Temepb ero mHTEpe-
CyeT, KAaKOBa, MUHUMAJIbHAasI BO3MOXKHAsT OPHOCI b, KOTOPOI MOXKHO JOOUTHCS, BEIOPAB HEKOTOPOE OCTOBHOE
nepeso. OcToBHOE JepeBO — CBsI3HLIA Hoiarpad JaHHoro rpada, He CoIepKAIIUA [UKJIIOB.

WHbIMI cJIOBaMH BBl XOTHUTE OCTABUTH 7L — 1 pebpo, Tak 9ToObI I'pad OCTajCs CBI3HBIM U IOOUTOBOE
NJIN Becos pébep OBLTO KaK MOXKHO MeHbIEe. BbI JoMKHBI HaiiTu camo mmoourosoe MJIN.

@dopmaT BXOAHbIX AAaHHbIX

B mepBoii cTpoke BXOAHBIX JAHHBIX 3ammcaHo renoe dncio t (1 <t < 104) — KOJITYeCTBO HabOpPOB
BXOJIHBIX JIAHHBIX B TECTE.

[Tepen xkakabIM HAOOPOM B TECTE 3aIlMCaHA IIyCTas CTPOKA.

Hasee cremytor na uncianum (3 <n < 2- 10°n—1<m<2- 105) — KOJINYECTBO BEPIIUH U
p€Gep rpada, COOTBETCTBEHHO.

Crenyromue m cTpoK cojiepxkar onucanue pédep. CTpoka ¢ CONEPNKUT TpU UUCTA V;, U; U W;
(1 <v,u; <n, 1 <w; <10°, v; # u;) — BepIMHBI, KOTOPBIE COeIUHAT Pebpo, U €ro Bec.

[apaHTUPyeTCs, 9TO CyMMa, M i CyMMa 7 II0 BCeM HabopaM BXOIHBIX JAHHBIX He IpeBocxoauT 2 - 10°
1 KaxKJIbII TECT COMEPKUT CBASHBIN rpad.

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure t cTpoK, Kak1as M3 KOTOPBIX COMEPXKUT OTBET HA COOTBETCTBYIOIIUI HAOOP BXOTHBIX JIaH-
HBIX — MUHUMAJIbHYIO BOBMOXKHYIO OPHOCMS OCTOBHOTO JIEPEBA.

MNpumep
CTAHIAPTHHY BBOJ, CTaHZAPTHHY BHBOZ
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3apgada N. lNapkoBka

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

Ha xosbiieBoil mapKoBKe ecTb 72 MECT MPOHYMEpPOBaHBLIX OT 1 110 m. Bcero ma mapkoBKy Ipues3:KaeT
7 MalllUH B MOpsdAJKe HyMepanuu. ¥ 4-#i MaITuHbl U3BECTHO MECTO P;, KOTOPOE OHa XOYeT 3aHATh. Ecym
MalllTHA TPHUE3KAeT Ha MapKOBKY, & €€ MECTO 3aHSATO, TO OHa €JeT Jlajiee IO KPYry W BCTAET Ha IEePBOE

CBODOJTHOE MECTO.

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
2 CeKyH/IbI

256 MmerabaiiT

®dopmaTt BXOAHbIX AAHHbIX

B nepgoii crpoke Bxoguoro daiiia Haxoaures ancsio n (1 < n < 300000) — pazmep NapKOBKU U IHCIO
MariH. Bo Bropoii crpoke 3anmcanbl 1 duce, i-e u3 Koropbix p; (1 < p; < m) — MecTo, KoTopoe xo4er

3aHATH MallluHa C HOMEPOM 7.

dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe n 9UCea: 1-€ JIUCJ0 — HOMED IMTapKOBOYHOI'O MeCTa, KOTOPOE OBLIO 3aHATO MAIIUHON C HO-

MEPOM 1.

MNpumepsbl

CTaHIAPTHHHE BBOZ,

CTaHAAPTHHE BHBOZ,

231
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