CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apauya A. CopTupoBKa HEOOABIIION IMOCAEAOBATEABHOCTH

Nma BxopHOTrO hatina:
Nwmsa BeixopHOTO (havira:
OrpaHudeHue IO BpeMeHU:
OrpaHuyeHHUe TI0 MTaMATH:

cmaHOapmHEIl BBOO
cmaHJdapmHEIll BEIBOO
2 CeKyHABI

256 mMebubamT

B ston 3aAa49e HY>XKHO OTCOPTUPOBATHL YHCAQ, 3dAdHHBIE BO BXOAHBIX AAHHBIX.

dopmaT BXOAHBIX AQHHBIX

B mepBoli CTpoKe BXOAHBIX AQHHBIX 3aAaHO Ileaoe 4ucAo n (1 < n < 5000). Bo BTOpoM CTpoke
3aAaHbl uepe3 Tpoben n IEeABIX YUCEA ai, ag, - .

@dopmaT BHIXOAHBIX AAHHBIX

B mepBo#i CTpOKe BBIBEAUTE depe3 MPOOeA n YHUCeA — YUCAA a; B HEyOBIBAIOIIEM IIOPSAKE.

L an (1< a; <107).

IIpuMepsl
cmaHOapmHE BBOO CmaHOapmHEIU BEBOO
3 123
123
4 1223
3221
5 10 10 10 100 1000
10 100 10 1000 10
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apada B. beaocHeXKa 1 n THOMOB

Vmst BxopaHOTO (hatira: cmaHOapmHEU BBOO
Hmsa BeIXOAHOTO (haiira: cmaHOapmHEI BBEIBOO
OrpaHuudeHue 110 BpeMeHU: 2 CeKyHABI
OrpaHuyeHUe MO MaMITHU: 256 meOubauT
«Hy He THOMBI, @ HaKa3aHMe KakKoe-TO!» — mopyManra BeaocHe)KKa, B OUepeAHOM pa3 IbITasiCh

YAOKUTH THOMOB CIIaThb. OAHOI'O YAOKMILL — APYTOM y>Ke IpocHyAcsa! M Tak BCIO HOYB.

Y BeAOCHEKKH 1 THOMOB, M BCe OHU OUeHb pa3Hble. OHa 3HAeT, 4YTO AAL TOTO, UTOOBI YAOKUTH
craTh {-Iro THOMA, HY’KHO a; MUHYT, W IIOCA€ 3TOro OH OyAeT crnaTh pPoBHO b; MuHYT. [Tomorure
BeaocHe)XKe y3HATBH, MOKET AW OHA HOAYYMTH XOTSA ObI MUHYTKY OTABIXA, KOTAA BCe THOMBI OYAYT
CIaTh, ¥ €CAU A3, TO B KAKOM IIOPIAKE AAS 3TOI'O HY’KHO YKAAABIBATh 'HOMOB CIIATh.

Hanpumep, mycTes ecTh Bcero aBa ruoma, a; = 1, by = 10, ag = 10, by = 20. Ecan BeaocHe>xka
CHavaAa HAUYHET YKAAABIBATh II€pPBOTO THOMA, TO IOTOM el moTpelyeTcd IeAblx 10 MUHYT, YTOOBI
YAOXKUTHL BTOPOTO, @ 3a 3TO BpeMsi IIPOCHETCS 1epBblil. EcAnM Ke oHa HQUHET CO BTOPOI'O THOMA, TO
3aTeM OHAa YCIIeeT YAOKUTL II€PBOT'0 U IOAYUUT IIeABIX 9 MUHYT OTABIXA.

dopMaT BXOAHBIX AAHHBIX

[TepBasi CTPOKa BXOAHBIX AGHHBIX COAEPKUT uncAo n (1 < n < 10°). BTopas cTpoKa COAEPIKUT
4uCAQ a1, a9, ..., 0y, TPETbSI —YUCAQ by, ba, ... by (1 < ay,b; < 109).
dopmaT BHIXOAHBIX AAHHBIX

BriBepuTe n ynceA — HOPSAOK, B KOTOPOM HY’KHO YKAQABIBATH T'HOMOB CIIaTh, UTOOBI IIOAYUYUTH
XOTsA ObI MUHYTKY OTABIXa. ECAM BO3MOJKHBIX OTBETOB HECKOABKO, BBIBEAUTE AOOOM U3 HuUX. Ecam
BeaocHe)XKKe OTAOXHYTH He YAQCTCS, BBIBEAUTE YUCAO —1.

IIpumepsl

cmaHOapmHEL BBOO CmaHOapmHEIU BEIBOO

110
10 20

10 10
10 10
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apaua C. ITouck

Nma BxopHOTO hatira:
Nmga BeIXOAHOTO (pamina:
OrpaHuudeHue 110 BpeMeHU:
OrpaHuyeHUe MO MaMITHU:

cmaHOapmHEIl BBOO
cmaHOapmHEU BEBOJ
2 CeKyHABI

256 meOubauT

B sTOI1 3apaue HY>XHO YMETH BBISACHATH, COACPXXKUTCA AW YHUCAO B ITIOCACAOBATEABHOCTH.

(I)opMaT BXOAHBIX AAHHBIX

B mepBolt cTpoke 3apaHbl yepes mpobden ABa IleAbix uncaa n 1 k (1 < n < 5000, 1 < k£ < 300000).
Bo BTOpOU CcTpOKe 3ajpaHa MOCAEAOBATEABHOCTb M3 N I[€ABIX YHUCEA aj, G2, ..., Qy, 3AIIMCAHHBIX
yepes npoben (1 < a; < 10”). B TpeTbeil cTpOKe 3amMCaHbl 3aIIPOCHl — k II@ABIX uuceA by, bo, ..., b
uepes npoben (1 < b; < 109).

dopmaT BHIXOAHBIX AAHHBIX

BeiBepuTe k CcTpok. B j-i1 cTpoKe BhIBepuTe «YES», €CAM YHCAO b; COAEPIKUTCS B IIOCAEAOBA-
TeAbHOCTH {a;}, 1 «NO» B IPOTUBHOM CAyYae.

IIpuMmepsl
cmarHOapmHHTU BBOO CmaHOapmHHU BHBOO

33 NO

2 35 YES

123 YES

34 YES

212 NO

2415 YES
NO

51 NO

11111 1111 111 11 1

12345
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apavya D. KoanuecTBo MHBEepCcUn

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT
Hanumute nporpaMmy, KOTopasi AAS 3apaHHOTO MaccuBa A = (ap,ag, ..., a,) HAXOAUT KOAWYE-

cTBO map (i, j) TaKUX, 94TO i < j U a; > aj.

(I)opMaT BXOAHBIX AAdHHBIX

IlepBas CTpOKa BXOAHBIX AQHHBIX COAEPIKUT HaTypaabHOe 4hucAo n (1 < n < 50000) — koanye-
CTBO 5AeMEeHTOB MaccuBa. BTopasi cTpoka COAEpP’KHUT 7 IIONapHO PasANYHBIX AE€MEHTOB MacCHBa

A.

(I)OpMaT BBIXOAHBIX AAHHBIX
BreiBepuTE OAHO UHCAO — OTBET Ha 3aAauy.

IIpuMepsl
CcmaHOapmHE BBOO CmaHOapmMHE BHBOO
4 0
1245
6
5421
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apaua E. MeapAnaHa mocaeAOBaTEABHOCTH

VMmst BxopaHOTO (hatira: cmaHOapmHEU BBOO
Hmsa BeIXOAHOTO (haiira: cmaHOapmHEI BBEIBOO
OrpaHuudeHue 110 BpeMeHU: 2 CeKyHABI
OrpaHuyeHUe MO MaMITHU: 256 meOubauT

B Teopuu BepOSITHOCTEN M CTATUCTHUKE YACTO PACCMATPHUBAIOTCS KOHEUHBIE IIOCAEAOBATEABHO-
CTH uuceA. VHOrAa AAS TAKOM ITOCAEAOBATEABHOCTH TpeOyeTcCs OLIEHUThb CpeApHee 3HadyeHue eé
YAEHOB. B pa3HBIX CAyuYasgx IIOA CPEAHHUM 3HAQUEHHEeM IIOHMMAIOT PAa3Hble YKWCAQ: HAIIPUMED, MBI
MOJKEM BBIYMCAUTH CPeAHee apudMeTHdecKoe, a MOKeM IIOCYMTaTh, KaKoe YHUCAO B OTCOPTUPO-
BAHHOU ITOCAEAOBATEABHOCTH OYAET IIOCEPEAUHE.

MeguaHnoli TTOCAeAOBATEABHOCTH HAa3bIBAeTCSA YHMCAO, KOTOPOEe MOXKET pa3OuTh BCe YHCAA IIO-
CAeAOBATEABHOCTH Ha ABa MHOJXKECTBA: YMCAA B II€PBOM MHOJKECTBe He OOAbIIe MEAMAHBI, & BO
BTOPOM — He MeHbIIle, U IIPXA 3TOM MOIIHOCTH MHOYKECTB PAaBHHI (TO €CTh B HUX OAWHAKOBOE KOAU-
YecTBO 3AeMeHTOB). Hampumep, mepnaHa nocaepoBaTeabHocTu {1,2,7,5,3} —aro 3.

Korpa B mocaepOBaTEABHOCTH HEUETHOE KOAWYECTBO UAEHOB, MEAUAaHa OIIPEAEAseTCS OAHO-
3HAQUHO — 3TO TOT YAEH ITIOCAEAOBATEABHOCTH, KOTOPBIM HAXOAUTCSI HA PABHOM PACCTOSHUM OT KOH-
IIOB IIOCA€AOBATEABHOCTH.

B cayuae, Korpa B MOCAEAOBATEABHOCTU YETHOE KOAMYECTBO YAEHOB, MEAMAHOM MOIAO OBI CAy-
KUTh AIOOOEe UHCAO MEXKAY ABYMSI CPEAHHMMHU 3HAUEHUSAMU B IIOCA€AOBATEABHOCTHU. Hampumep, B
ocaepoBaTeAbHOCTH {2,2,3,10000} MepuaHOM MOTAO ObI OBITH AIOOOE UMCAO M3 MHTepBaAa (2,3).
AAsL OIIPEAEAEHHOCTH B CAydae YETHOI'O KOAMYECTBA YAEHOB MEAWAHOU CUUTAETCS CpepHee apud-
MeTHUYeCKOe ABYX CPEAHUX 3HAYeHUU.

Bama 3apaua — AASL AQHHOU NMOCAEAOBATEABHOCTH LEABIX YHCEA BBIBECTH €€ MEAUAHY.

dopmaT BXOAHBIX AQHHBIX

B mepBoOli cTpoKe BXOAHBIX AAHHBIX 3apaHO Iearoe uncao n (1 < n < 5000). Bo BTOpOI# cTpoke
3aAaHbI Uepes MPoOeA n MEABIX YUCEA a1, 42, ..., Gn (1 < a; < 109).

@dopmaT BBIXOAHBIX AAHHBIX

B mepBoOl CTpOKe BBIBEAUTE €AWHCTBEHHOE BeIeCTBEHHOE YHUCAO — MEANaHy IIOCA€AOBATEAb-
HOCTHU C TOYHOCTBHIO AO IIIeCTH 3HAKOB ITOCAE 3allsSITOM.

IIpumepsl
cmaHOapmHE BBOO CcmaHOapmHE BHBOO
5 3
12573
4 2.5
2 2 3 10000
5 10
10 100 10 1000 10
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apavya F. MuHMMaKCcHoOe npeoOpa3oBaHue

Nma BxopHOTrO hatina:
Nwmsa BeixopHOTO (havira:
OrpaHudeHue IO BpeMeHU:
OrpaHuyeHHUe TI0 MTaMATH:

PaccmoTpumM HaboOp YuCeA ai, as, ..

cmaHOapmHEIl BBOO

cmaHJdapmHEIll BEIBOO

2 CeKyHABI
256 MeOubauT

.t Q. MuHUMAKCHBIM Npeobpa3oBaHUeM 3TOTo Habopa Mo
MOAYAIO D HA30BEM CAEAYIOIIYIO Ollepaliiio; HauAEM MUHUMYM (i, U MaKCHMYM Gmax B Habope,

YAQAUM WX U3 HEro, a BMECTO HUX AOOABUM YUCAO (Gmin + Gmax) Mod p.

AaH Habop u3 n yucea. Hap HUM mocAepOBaTeABHO N — 1 pa3 IPOU3BOAAT MUHUMAaKCHOE IIpe-
oOpa3zoBaHue. BelBepUuTe Te UncAa, KOTOPBIE OBIAM AOOABAEHBI B HAOOP, B IOPIAKE UX AOOABAECHUS.

(I)opMaT BXOAHBIX AAdHHBIX

Habop uncea 3apaH reHepaTopoM. B IepBOi CTpOKe BXOAHBIX A@HHBIX 3aAaHbI Uepes3 IIpoOeA
TPH IEeABIX 9ucAa n, bu p (2 < n < 100000, 1 <b<p < 109). Yncaa BHCXOAHOTO HAOOPA MOAYyYAIOTCSI

Kak a; = b’ mod p.

(I)OpMaT BBIXOAHBIX AAHHBIX

B mepBoli cTpoke BBIBEAUTE 1 — 1 UMCAO — Te UMCAQ, KOTOphie OBIAU AOOaBA€HBI B HaOOp B

pe3yAbTaTe MUHHUMAKCHBIX TpeoOpa30BaHUM, B MTOPSIAKE MX AOOaBAEHUS.

IIpuMepsl
cmaHOapmHE BBOO CcmaHOapmHE BHBOO
325 14
4 2 1000 18 22 30
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apaua G. ITopsIAKOBBIE€ CTaTUCTUKU

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

B aTolt 3apade TpeOyeTcs yMeThb OBICTPO HAXOAUTH k-}0 NOPAGKOBYIO CINAMUCMUKY NOCAEgOBQ-
meAbHOCIMU — TO €CTb Y9AEMEeHT, KOTOPBIN [IOCA€ COPTUPOBKH 3TOM ITOCAEAOBATEABHOCTH 110 HEYObI-
BAHUIO OYAET CTOSTHb B HEM Ha k-M MecTe.

EcTb ABe 3aMKHYyTBIe B KOABIIO A€HTHI, Ha Ka’KAOU U3 KOTOPHIX 3allicaHa [IOCAEAOBATEABHOCTD

4mMCeA: YHUCAQ ap, a2, ..., Gy Ha TIEPBOUM AEHTe W umcaa by, be, ..., b, Ha BTOpOM. HazoBéMm p-m
UUKAUYEeCKUM CGBUIOM IIOAOJKeHHe, B KOTOPOM a1 HAaXOAMTCS HaA bpi1, az Hap bpyo, ..., an—p HAA
bp, Gn—py1 HAA b1, ..., ap—1 HAA by_1 U a, HaA b,. PaccMOTpPUM IIOCAEAOBATEABHOCTE APOOei
ai a2 Un—p An—p+1 n-1 Gn
) PR | ) )y M
bp+1 bp+2 bn bl bp—l bp

1 0003HauUM k-0 IIOPIAKOBYIO CTATUCTHUKY 3TOM ITIOCAEAOBATEABHOCTH KakK s,(f ),

[To paHHBIM YMCAAM Ha AEHTAX, a TaKXKe YUCAY k, HAUAUTE ITOCAEAOBATEABHOCTH §
(n)
5.

1 (2
M &

dopMaT BXOAHBIX AAHHBIX

B mepBO# CTpoKe BXOAHBIX AQHHBLIX 3aAaHBI yepes ITpobeA ABa ITeABIX UmcAa n U k — paszMmep
AEHT U HOMep NOpAAKOBOM cTaTuCTUKU (1 < k£ < n < 5000). Bo BTOpOM CTpOKe 3aluCaHbl 1 YUCEA
ai, as, ..., a, — CcopepKUMoOe AeHTHI ¢ uncauTersmu (1 < a; < 10%). B TpeThelf cTpoKe 3alMCaHBI N
umcen by, bo, ..., by, — copepRUMOEe AeHTHI co 3HaMeHaTeAsMu (1 < b; < 109).

dopmaT BHIXOAHBIX AAHHBIX

. ) (2
B mepBolt cTpoKe BBIBEAUTE N UUCEA uepes Mpoben — k-e TIOpSIAKOBLIE CTaTUCTUKU s; ), s,(c ), e

SL"). Ka>kpoe 9HMCAO AOAKHO OBITh ITPEACTABACHO B BUAE HECOKPATUMOM APOOH.

IIpumepsl

cmaHOapmHEL BBOO cmaHOapmHEI BEIBOO
1/2 1/3 1/1

9/4 9/2

1/2 1/2 1/2

WN W NP PW
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apava H. YcronmunBasi cCOpTUpPOBKAa IMap

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

B sTOM 3apade HY’KHO OTCOPTHPOBATH MAphl YHUCEA, 33AQHHBIX BO BXOAHBIX AAHHBIX. 3ajpa-
AVIM yCMOU4UBLI NOPsgOK HA Tapax CAeAyromuM obpasom. I1ycts (a;,b;) u (aj, bj) — ABe TIaphbl U3
UCXOAHOM IOCAEAOBATEABHOCTH, %, j — HOMepa 3TUX [ap.

[Tapa (aj,b;) cunTaeTcss MeHbIIle TTapbI (aj, bj) B ABYX CAyYasXx:

1. ecam a; < aj,
2. ecamt a; =aj M i < j.

Takum oOpa3oM, TpeOyeTCcsT OTCOPTUPOBATE IIOCAEAOBATEABHOCTE IIap TaK, YTOOBI II€PBBIE YMC-
Ad ap OBIAM PACIOAOKEHBI B HEYOBIBAIOIEM MOPIAKE, U IIPU 3TOM COPTUPOBKA ObIAA YCTONYUBOM.

q)OpMaT BXOAHBIX AAHHBIX

B mepBo#l CTpoKe BXOAHBIX AQHHBIX 33aAaHO Ileaoe uncAao n (1 < n < 5000). B caepyromux n
CTPOKaX 3apaHBI uyepes MpoOeA MO ABa IEABIX YUCAQ, a; U b; (1 < a;, b; < 109).
dopmaT BBIXOAHBIX AAHHBIX

B miepBBIX n CTpOKax BBIBEAUTE IIapbl YMCEA a; b;, pa3pAeAeHHBIX IIPOOeAOM, B TpeOyeMoM IIo-
pgAKe.

IIpuMepsl
cmardapmHHU BBOO CcmaHOapmHHU BHBOO

3 12
12 11
31 31
1

4 2 2
4 1 32
32 33
2 2 4 1
33

Crpanutia 8 us 16



CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apaua I. CopTupoBKa pa3ANYHBIX YHMCEA

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

B sTo11 3apaue HY>XHO OTCOPTUPOBATH ITOCACAOBATEABHOCTH HATYPAABHBIX YUCEA, 3dAdHHLBIX BO
BXOAHBIX AAQHHBIX, IIPDHU YCAOBHH, UTO YHCAA B IIOCACAOBATEABHOCTU HE IIOBTOPAIOTCA, U MaKCH-
MaABHO€ M3 3TUX YHCEeA He IMPEBOCXOAUT AAMHBI IIOCA€AOBATEABHOCTH.

dopmaT BXOAHBIX AQHHBIX

B mepBoll cTpoke BXOAHBIX AQHHBIX 3aAaHO HaTypaAbHoe uucao n (1 < n < 1000000). Bo
BTOPOM CTPOKe 3aAaHbl 4yepe3 Npo0en n HaTYPaAbHBIX YHCEA aj, ag, ..., an (1 < a; < n).

@dopmaT BHIXOAHBIX AAHHBIX

B mepBo CTpOKe BBIBEAUTE Uepes3 IPOoOeA 1 YUCEA — YUCAA a; B HEYOBIBAIOIEM ITOPSAKE.

IIpumep

cmaHOapmHE BBOO CmaHOapmMHE BHBOO
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CIIol'Y, 2021-2022 y4eOHBINU T'OA, IEPBBIU KypC
CoptupoBkH, yeTBepr, 14 okTsadpsa 2021 ropa

3apaua J. CopTupoBKa Ha MAOCKOCTH

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

Omo unmepakmuBHAs 3agaud.

EcTb n BEKTOPOB Ha IIAOCKOCTH, HEHYAEBBIX U IIOIIaPHO HEKOAAWHeapHLIX. BeKTop ¢ HOMepoM
i UAET M3 HayaAa KOOPAWHAT B TOUKY (Z;,y;). HO 3TH KOOPAWHATHI MBI BaM He CKa>kKeM.

BMecTo 3TOrO BBI MOJKETe 3aAaBaTh BOIIPOCHI CAEAYIOINIEro BUAA: «BepHO AWM, YTO BEKTOPHI i U
J 00pasyroT npasyio mapy?» OoOpMarbHO BEKTOPEI OOPAa3yIOT MPAaBYyIO Mapy, €CAW T; - Y > Tj - Y.
leomeTpuyecky TipaBasi Tlapa O3HayaeT, YTO, €CAW MBI CTOMM B HadyaAe KOOPAWHAT W CMOTPUM
Ha KOHeI BEKTOpa ¢, TO, YTOOBI KaK MOJKHO CKOpee IIOBEPHYTLCS K KOHI[Y BEKTOpa j, CAEAyeT
ITOBOPAYMBATLCS TPOTUB YaCOBOM CTPEAKH.

Hy>kHo, 3apaBas KIOPU BOIIPOCHI, IIPUUTU K OAHOMY M3 ABYX BBIBOAOB:

1. Bce BeKTOpPHI Ae€XKAT B OAHOU ITOAYIIAOCKOCTH, TPaHUII@ KOTOPOUW IIPOXOAUT Uepe3 Hadyano
KoopAMHAT. Toraa Hy>KHO OTCOPTUPOBATH HUX: BHIBECTU TAaKOMW HAOOp Pa3AUYHBIX MHAEKCOB
11,12, ..., Ip, YTO AASL AFOOBIX p < ¢ BEKTODBI i) U i; 00PA3yloT IIPABYIO Iapy.

2. Her Takol NOAyIIAOCKOCTH, I'PaHUIIAa KOTOPOU IIPOXOAUT Uyepe3 HadaAaO KOOPAMHAT U B KOTO-
PO AeKaT BCe BEeKTOPHI. Torpaa HY>XHO AOKAa3aTh 3TO: BHIBECTH TaKyIO ITOCAEAOBATEABHOCTh
Pa3AMYHBIX UHAEKCOB i1,1%92,...,%L, YTO Ka*XABIM BEKTODP, KPOMe IIOCAEAHEro, odpasyeT Ipa-
BYIO IIapy CO CAEAVIOUINM, a IIOCAEAHUM (i) oOpal3yeT IpaBylo MHapy C HepBBbIM (i1).

IIpoTOKOA B3aMMOAENCTBUS

CHavaaa Ballleyd OporpaMMe IIOAAQETCSI B OTAEABHOM CTPOKE UHCAO N — KOAUYECTBO BEKTOPOB
(I <n <500). BeKTOphl B KA’)KAOM TeCTe 3apMKCUPOBAHBI 3apaHee, HO AepP’KaTCd B CEKpeTe.
3aTeM BBl MOJKETE AEAAThb CAEAyIoIlee:

1. CupocuTh y )XKIOpU: «BEPHO AM, YTO BEKTOPHI i M j 0Opa3yIOT IIPABYIO Iapy?»

AAs 3TOTrO Ballla mporpamMMa AOAKHA BBIBECTH CTPOKY CAEAYIOIIero BUAA: «? ¢ j». IHAEKCHI
AOAKHBI OBITh KOPPEeKTHBIMU: 1 < 7,5 < n.

B oTBeT nporpamMma >KIOPHU BBIAGCT B OTAEABHOM CTPOKe UHCAO: 1, ecAm OTBeT «pa», u 0, ecan
OTBET «HEeT».

Yrobrl TPepOTBPaTUTL Oydepr3anmio BBIBOAQ, IIOCAE Ka’KAOTO BBIBEAEHHOT'O BOIIPO-
ca CAeAyeT BCTaBUThb KOMaHAY OUMCTKM Oydepa BbIBOAA: HAIpUMep, 3TO MOXKeT OBITh
fflush (stdout) B C mau C++, System.out.flush () B Java, flush (output) B
Pascal nau sys.stdout.flush () B Python.

Ber MmoskeTe 3apaTh He 6oaee 20 000 BOIIpOCOB.

2. BeiBecTn oTBeT. B 3TOM cAydae Ballla IIporpaMMa AOAKHA BBIBECTU ABE CTPOKH.

EcAu Bce BeKTOPBI AeKaT B OAHOM IIOAYIIAOCKOCTH, IIepBasi CTPOKa AOAKHA HMETh BUA
«! YES», a BO BTOPOM AOAYKHBI OBITH BBIBEAEHBI Uepe3 IPoOeA n Pa3AWYHBIX UHMCeA OT 1
AO N: UHAEKCHI BEKTOPOB B IIOPSIAKE COPTUPOBKMU.

Ecam TakoM MOAYIIAOCKOCTU HET, BEIBEAUTE B IIEPBOM CTPOKe «! NO». B Hawane BTOpOU CTpO-
KU BBIBEAUTE k — UMCAO BEKTOPOB B AOKa3aTEALCTBE, a 3aTeM BBIBEAUTE k Pa3AUYHBIX YHCEA
oT 1 A0 n —caMO AOKa3aTeAbCTBO. ECAM BO3MOXKHBIX AOKA3aTEABCTB HECKOABKO, BBIBEAUTE
Ar00Oe M3 HUX.

ITocae BBIBOAA OTBETA Ballla ITPOTrpaMMa AOAKHA CPA3y KOPPEKTHO 3aBepIIUThb pa60Ty.
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IIpumepsl
cmaHOapmHEL BBOO CmaHOapmMHEI BEBOO
3
?2 13
0
?2 32
1
?2 21
0
! YES
312
3
?2 12
1
? 32
0
?2 13
0
! NO
3123
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3apava K. PacTtBop

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

Ilepep xuMukoM Koael CcTOUT HempocTasd 3apada. AAS XMMUUYECKOI'O dKCIIEPUMEHTA eMy Tpe-
OyeTcs IOMeCTUTh B KOAOYy OOBEMa w KaK MOYKHO OOAbIIIee KOAMUYECTBO OIIPEAEAEHHOI'O BellleCTBa.
OTO BellleCTBO COAEPIKUTCI B n IPOOUPKAX, HAIOAHEHHBIX pacTBoOpamy; o0inii 00bEM pacTBOpa B
-1 IpOOMPKe paBeH ¢;, @ KOAMYEeCTBO HYKHOT'O BellleCTBa BO BCEM 3TOM pacTBope — d;. CunuTaeTcH,
4YTO BelleCTBO B IIPOOHMPKE PAaBHOMEPHO PAaCIIPEAEAeHO II0 PacTBOPY.

N3 raxxpoM mpobupku Koad MOKeT HepeAUuTh BCE COAEpPIKHUMOe, HAU AIOOYIO ero 4acThb, B
KOAOY; pa3AWYHBIE PACTBOPHI B KOADE CMEIIMBAIOTCS, @& KOAWYECTBO BEIleCTBa M OOIIUN OOBEM
pacTBopa B KoADe CKAapbIBaroTCa. OOmuii 00BbEM pacTBOPA, MOAyUYAIOUIerocss B KOAOe, He AOAKeH
IpeBbINIaTh 00BEM KOAOBI w; KOAST He MOXKET IepeArBaTh PacTBOPBI, KpOMe KaK M3 IIPOOHUPOK B
KOAOy. BeIICHUTE, KaKOe MaKCUMAaAbHOE KOANYECTBO BEIeCTBA MOKHO IIOMECTUTH B KOAOY.

(I)opMaT BXOAHBIX AAdHHBIX

B mepBoll CcTpoKe BXOAHBIX AQHHBIX 3aAaHbl uepe3 MpoOeA ABa IIeABIX YHUCAA N U w — KOAU-
YeCcTBO MPOOUPOK U 00BEM KOAOBI, cooTBeTCcTBeHHO (1 < n < 100000, 1 € w < 109). Caepyromue
n CTPOK COAEp’KaT MapaMeTphbl NPOOMPOK; i-9 M3 3TUX CTPOK ONHCHIBAET i-I0 IPOOUPKY ABYMS
MEeABIMU YUCAAMU d; U ¢; — 3TO KOAMYECTBO BelllecTBa U OOIUYU 0OBEM ITPOOUPKH, COOTBETCTBEHHO
(1 < di,q; < 10%). Ang yAOOCTBA 3allICH KOAMYECTBO BelleCTBa U3MEPIeTCs B OAHUX YCAOBHBIX
€AUHUIaX, @& OOBEM KOAOBI U OOIIUN OOBEM IIPOOUPOK — B APYTHX.

@dopmaT BHIXOAHBIX AAHHBIX

B mepBOl CTpOKe BBIBEAUTE MAKCHUMAaAbHOE BO3MOJKHOE KOAWYECTBO BEIIECTBA B IIOAYYEH-
HOM pacTBope. [Ipu BLIBOAE TPEACTaBbTE 3TO KOAUYECTBO B BUAE CMeIllaHHOM Apobu B dopmaTe
«a+b/c», rae a, b u ¢ —11eable uncAa, a = 0, 0 <b<cwmc> 1. Uucaa b u ¢ AOAKHBI OBLITH B3aUMHO
mpocTel. Ecam a = 0, TO 3anmmch AOAJKHA BBITASIAETH Kak «b/c». Ecam b = 0, TO 3amUCh AOAKHA
COCTOSITH TOABKO M3 YHCAAQ «a».

IIpuMepsl
cmaHOapmHHU BBOO cmaHOapmHHU BHBOO
25 4+1/5
32
25
12 4/5
25
13 3
32
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3apaua L. CopTupoBKa OOABIION ITOCAEAOBATEABHOCTH

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

B ston 3aAa49e HY>XKHO OTCOPTUPOBATHL YHCAQ, 3dAdHHBIE BO BXOAHBIX AAHHBIX.

dopmaT BXOAHBIX AQHHBIX

B mepBou cTpoke 3apaHO menroe unucao n (1 < n < 300000). Bo BTOpOM CTpoOKe 3apaHbI dyepes
npobena n IeABIX YHUCEA a1, G2, ..., Gy (1 < a; < 1000).

@dopmaT BHIXOAHBIX AAHHBIX
B mepBot CTpOKe BBIBEAUTE depe3 MPOOeA n YHUCeA — YUCAA a; B HEyOBIBAIOIIEM IIOPSAKE.

IIpuMepsl
cmaHOapmHE BBOO CmaHOapmHEIU BEBOO
3 123
123
4 1223
3221
5 10 10 10 100 1000
10 100 10 1000 10
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3apaua M. CymMma ABYX

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

,A,aHa IIOCACAOBATEABHOCTD YHCEA, YIIOPsSAAOYEeHHAd IIO0 BO3PACTAHMUIO. BrissicauTe, IIpeACTaBUMO
AW 9YUCAO * B BUAE CYMMEBI ABYX YHCEA U3 3TOM IIOCAEAOBATEABHOCTH.

dopmaTt BXOAHBIX AAHHBIX

B 1mepBoii CTPOKe 3aAaHBI uepes Ipobea ABa HeAblx uncaa n 1 z (1 < n < 100000, 2 < z < 2-107).
Bo BTOpOU CTpoKe 3apaHa MOCAEAOBATEABHOCTH U3 7 IIEABIX YHCEA ay, G2, ..., Op, 3QIIMCAHHBIX
yepes mpober (1 < a; < 10°, Bce aAeMeHTH Pa3sAMUHBI, TOCAEAOBATEABHOCTH YIOPSAOUEHA IO
BO3pPAaCTaHUIO).

(I)opMaT BBIXOAHBIX AAdHHBIX

BriBepuTe «YES», €CAM YMCAO T NPEACTABUMO B BHUAE a; + aj AAS HEKOTOPBIX (He 00s3aTeAbHO
Pa3AMUYHBIX) UHAEKCOB ¢ U j, U «NO» B IDOTUBHOM CAy4Yae.

IIpuMepsl
cmaHdapmuEU BBOO CcmaHOapmHHU BHBOO
34 YES
123
35 NO
125
4 6 YES
12 48
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3apadya N. AeHuBbIN PaOOTHUK

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

Tpaktup «He pait cebe IpOCOXHYTH!» B3fA Ha pabOTy HOBOI'O pabOTHHUKA — KAAAOBIIUKA. Y
KAQAOBIIUKA €CTh ABe 00s93aHHOCTU. [lepBasg — MpUHUMATL OT I'PY3UMKOB OOUYKHU C IIUBOM M 3aKa-
TBIBaTh UX B IIOABaA. BTopas — Korpa B 604Ke y TPaKTUPIIUKA He OCTAETCs IIMBA, BLHIKATHIBATH
eMy 13 IIOABaAa HOBYIO OOYKY, B KOTOPOU IHMBO ellé MMeeTcd.

XUTpPBIY pabOTHHUK CKOPO IIOHSA, UTO B PA3HBIX OOYKAX, MOIIAAAIOIINX K HEMY B IIOABAA, COAED-
JKUTCA Pa3ANUYHOE KOAWUYECTBO IIMBA, U PENIMA BIPEAb BCETAA BHIKATHIBATh TPAKTUPIIUKY Ty OOU-
Ky, B KOTOPOW IIMBAa MeHee BCEro, YTOOBI OCOOO He HAIpAraTbCda. AAABHOBUAHOCTE HE B XapaKTepe
AEHTII-KAQAOBIIVKE, U TO OOCTOITEABCTBO, UTO IIO3AHEE €My MPUAETCSI KaTaTh MCKAIOUUTEABHO
TS>KEABIE OOYKY, PaBHO KaK U TO, UTO AErkKue O0YKU HY’KHO KaTaThb 4Yallle, OH IMPOUTHOPHUPOBAA.

[lpy noayueHuu OOYKH OT I'PY34YMKOB KAGAOBIIWK H3MepsieT KOAMUYECTBO NHBA B Hel. Koam-
4eCTBO IMBa O0OO3HAdaeTCs LeAbIM uucAoM OT 0, Koraa Oouka mycra, Ao 1000, koraa Bcs Oouka
3aIllOAHEeHa NHUBOM. V3BeCTHO, YTO I'Py3UYMKU He IepepaloT KAQAOBIIUKY ITYCTHIX OOYEK.

TpakTUPIIUK y3HAA O TOM, KaKyI0 XUTPOCTh MPUAYMAA ero HOBBIM A€HUBBIM pabOTHUK, U Te-
I1epb, 3Has KOAUYEeCTBO IIMBa BO BCEX IIPHUBO3UMBIX I'PY3YMKaMU OOYKaX, XO4eT BBIICHUTH, CKOABKO
nuBa OyAeT B Ka’KAOU CAepyiolel OOuKe, KOTOPYIO KAAQAOBIIMK BBIKATUT 13 ITOABAAA.

Ilo mocaepOBATEABHOCTU IIOCTYIAEHHU OOYEK B NIOABAA M BBIKATBIBAHUM MX TPAKTUPIIUKY
YCTAaHOBUTE, CKOABKO IIUBa OBIAO B Ka’KAOM BBIKAUEHHOMN OOYKe.

dopMaT BXOAHBIX AAHHBIX

B mepBo#t cTpoKe BXOAHBIX AQHHBIX 3apaHo umcao N (1 < N < 100000). Caepytomyie N CTPOK
COAEpP’KAT II0 OAHOMY YHMCAY A; B Ka’KAOUW U OIIMCHIBAIOT COOBITHUSI B TIOPSIAKE, B KOTOPOM OHH
npoucxopaT. Ecam A; GoabIlle HyAs, TO 3TO O3HadaeT IIOCTYIIA€HHe B IIOABaA HOBOM OOYKH, KO-
AWYECTBO ITMBa B KOTOPOU paBHO A;. Ecau )xe A; paBHO HYAIO, TO OIIUCHIBAEMOE AQHHOM CTPOKOM
COOBITHE — 9TO BBIKAThIBAHHE U3 IIOABaAa OOUKH, IUBa B KOTOPOM OCTAAOCH MeHee BCero.

M3HauaAbHO MOJKHO CUMTATh, YTO B IIOABaAe OOueK ¢ IMBOM HeT. ['apaHTHpyeTcs, 4TO Tpak-
TUPIIUK He MOMaAET B CUTyaIlUIOo, KOTAA Ha ero 3aIlpoC KAAAOBIIUK He MOKET BBIKATUTHL HOBOM
OOUYKH.

@dopmaT BHIXOAHBIX AAHHBIX

Ha xa>kp0e BhIKATHIBAHUE OOUYKHU U3 IMoABaAd BBIBEAUTE CTPOKY, COCTOAIYIO U3 €AMHCTBEHHOT'O
YHCAQA Bj — CKOABKO ITMBa COAEPIKAAOCH B BbIK@UeHHOM OOYKe.
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IIpumepsl
cmaHOapmHEL BBOO CmaHOapmMHEI BEBOO
3 1
1
2
0
5 3
3 2
0
2
0
1
6 1
8 2
4
2
1
0
0
4 1
1
1
1
0
10 3
4 4
3 4
7
4
9
5
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0
0
0

Crpanunia 16 us 16




