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ITpumep pabortel ¢ daiimamu.

Eciu Bbl HE ymMeere 4uTaTh/BBIBOAUTH JAHHBIE, UJIH OTKPBIBATEH (Dail/Ibl, BOCIOJB3YHTECH IPUMe-
pamu. http://acm.math.spbu.ru/ skl/algo/sum/

ITpumep pabotel ¢ daiimammn.

B mekoTopbix 3aja4ax 00bIION BBOI U BBIBO. 1Ipo BBOI-BBIBOM B C++:
http://acm.math.spbu.ru/~skl/algo/input-output/cpp_common.html

Nmeer cMbic/T OIB30BATHCA Cynep ObLICTPBIM BBOJIOM-BBIBOJIOM. /IBe Bepcuu:
http://acm.math.spbu.ru/ skl/algo/input-output/io_export.cpp.html
http://acm.math.spbu.ru/~skl/algo/input-output/fread_write_export.cpp.html

Broiaenenue mamMm4arn.

B mekoropwix 3aga4uax Hyzken STL, KOTOpBI aKTHBHO HCIIOJIB3YeT AUHAMUIECKYIO HAMITh (Set-bl,
map-bl) MepeonpeieeHre CTAaHAPTHOIO AJIOKATOPA YCKOPUT BAILY MPOIPAMMY:
http://acm.math.spbu.ru/~skl/algo/memory.cpp.html
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S3HAKOMCTBO C 43bIKOM C++

3apayva 2A. JluwHue npobensbl [0.3 sec, 256 mb]

Hana crpoka. Hamumure mporpaMmy, KOTOpas YVIAJIHT U3 3TOH CTPOKH BCe JIMIITHHAE ITPOOEJIH.
[IpoGesn OymeM cUUTATDH JUMTHAM, €CJIH:

1. on HaxoguTCAd B caMOM HadaJie CTPOKH, JIO0 CAMOI0 IIEPBOIO CJIOBA;
2. OH HAXOAUTCS B KOHIIE CTPOKH, TTOCE CAMOTO MOCIETHETO CJ/I0BA;

3. HECKOJIbKO MPOGEIOB PACTIONOKEHBI MEK Ly JBYMSI CIOBAME (IIPOIIE TOBOPS, €CJIH CJIOBA Pa3-
JleJIeHbl 6oJtee 4eM OJHUM IIPOBEIOM, TOL/Ia BCe IIPOBEsIbl KPOMe OJTHOTO — JIMIITHUE).

®dopmaT BXOAHbIX AaHHbIX

Bo BxomnoMm aiine 3anucana cTpoka, JauHa KOoTopoit He mpeBbimaeT 200 cumposioB. CTpoka
COJIEPZKUT TOJHKO MAJICHbKUE JIATUHCKHAE OYKBBI U IIPOOEJIBI.

®dopmMaT BbIXOAHbIX AAHHbIX

BriBeauTe B BHIXOAHOM (baila 3Ty cTPoKy Oe3 JIMIIHUX HPODEIOB.

Mpumepsbi

spaces.in spaces.out
first test first test

Ctpannya 3 ns 15



HomaliHee 3agaHune #2, CTPYKTYpbl AaHHbIX
CNe6, Akagemunyecknii Yrusepcutet, 14 centabpa 2015

Obga3aresbHBIC 3a1a9N

3apayva 2B. MoctdukcHas 3anucek [0.3 sec, 256 mb]

B nocrdukcHoi 3amucu (uiu 06paTHON MOIBCKO 3aIICH ) Olepalust 3alUChIBACTCST TOCJIE JIBYX
omepannoB. Hampumep, cymma asyx ancen A u B 3ammceiBaercsa Kak A B +. 3amucy B C' + D %
obosznavaer npusbraoe vHam (B + C) * D, a samuce A B C' + D % + osnauaer A+ (B + C) * D.
JlocTouHCTBO MOCT(MUKCHON 3aNUCH B TOM, 9TO OHA He TpedyeT CKOOOK M JOIOJTHUTEILHBIX COTJIa-
MIEHUH O MPUOPHUTETE OTIEPATOPOB JIJI CBOET'O UTEHUS.

[lano BBIpakeHWe B OOPATHON MOJIbCKOI 3amucu. OnpeieinTe ero 3HaAYEHHE.

®opmaT BXOAHbIX AaHHbIX

B eanHcTBeHHOI CTpOKE 3anncaHo BhIpazKeHUe B MOCTMUKCHON 3aliCH, COIeprKaliiee 0THO3HAY-
HBle YHCJa U omepanuu +, —, *. Ctpoka comaep:kut He Oosiee 100 dmcen u oneparuii.
®opmaT BbIXOAHbIX AAHHbIX

Heob6xoanMo BbIBECTH 3HAYEHUE 3AITUCAHHOIO BhipaKeHud. [apanTupyercs, 4To pe3y/ibTaT Bbl-

pazkKeHusd, a TaK>Ke PEe3yJbTaThbl BCEX MPOMEXKYTOTHBIX BBIUYUCJIEHUH 110 MOAYJII0 MEeHbIIe 231.

Mpumep

postfix.in postfix.out
89+ 17 -« -102

Ykazanue. cnob3yiiTe crek.
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3apaya 2C. VYpanute ckobku [0.3 sec, 256 mb]

Jlana crpoka, cocTaBieHHast U3 KPYTJIbiX cKOOOK. Onpeieinre, KAKOe HAMMEHbBIIIee KOJITIeCTBO
CHMBOJIOB HEOOXOAMMO YAAJINTDH U3 9TON CTPOKU, YTOOBI OCTABIINECST CHMBOJIBI 00Pa30BBIBAJIN ITPa-
BUJIbHYIO CKOOOYHYIO TOC/IE/I0BATE/IHHOCT.

@®opmaT BXOAHbIX AaHHbIX

Bo Bxomuom daiise 3anucana cTpoka m3 KPyIJIbIX CKOOOK. /IInHa CTPOKM HE MPEeBOCXOIUT
100 000 cuMBOJIOB.

dopmMaT BbIXOAHbIX AaHHbIX

BriBeure e iuHCTBEHHOE 11€J10€ YHCJ0 — OTBET Ha MOCTABJIEHHYIO 3a/1a4dy.

Mpumepsbi

erase.in erase.out

) (O
)) (((
(O CON
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3apaya 2D. [Mposepka MCIM [0.3 sec, 256 mb]

Jlana cTpoka, cocTosinas U3 KPyrjblX, KBaJIPaTHbIX U GUIYPHBIX CKOOOK. Hy2kHO npoBeputsb,

SABJLETCS JIM OHA MPABUJIBHON CKOOOYHON TOC/I1€/10BATE/ILHOCTDHIO.

®dopmaT BXOAHbIX AaHHbIX

Bo Bxosnom daitiie 3anucana ckobouHast 10c/1e/10BaTe/ IbHOCTD jyinHoit e dosiee 10 000 cumBo-

JIOB.

®opmMaT BbIXOAHbIX OAHHbIX

Brisequre YES, eciu cKoOOYHASI IIOCJIET0BATEIHLHOCTD SIBISETCA IpaBUIbHOi, 1 NO B IpOTUBHOM

caydae.
Mpumepsbi
check.in check.out
(10) YES
(D] NO
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3apaya 2E. [etwn 3nakomsaTcs [0.3 sec, 256 mb]

MasbuuKy 1 JIEBOYKH CO BCEro Jiarepst cOOpPaJMCh Ha caMoOi DOJIBbITON HOJIsiHe, BCTAJIH B KPYT,
U PEIIWIN MO3HAKOMUTBHCH. ¥ KaxKJI0ro pebeHKa ecTb uMsa. B onpeeseHHOM MOPSAIKe KarKIblit
peOEHOK KPUYHUT «MeHs 30ByT X cJieBa OT MeHs CTOUT L, cripaBa OT MeHs CTOUT R», BBIXOJIUT
u3 Kpyra u yberaeT Ha moJiiHHK. Korjga B Kpyre ocTaercs 3 9eOBeKa, OHU MEPECTAIOT KPUYATH
U CIIOKOIHO pacxoidaTcs. I3BecTHB UMeHa JleTell M MOPsI0K, B KOTOPOM OHH BBIXOJWJIN U3 KPYTa.
BoccranoBure, 4o oHE KpuvaJiu.

®dopmaT BXOAHbIX AaHHbIX

Ha nepgoii crpoke Kosmdectso gereit n (4 < n < 10°). Ha Bropoii ¢cTpoke JaHbl nMeHa JeTeii
$1,892...,58y,. JleTn JaHBI B OPAIKE IPOTUB YaCOBOM CTPEJIKU W 3aHYMEPOBAHBI MEJIBIMU YHCTAMH
ot 1 o n. NUmena cocrosar n3 6ykB JaTunckoro ajadasura. Iauna umen ne 6osiee 10. Mimena moryr
coBnaiaTh. B Tperneit cTpoke JlaHbl N — 3 4ucjia — HOMEpa JieTeil, KOTOpble BBIXOAUIN U3 KPyTa.

dopmMaT BbIXOAHbIX OAHHbIX
JLng KaxK10ro BBIIEAINEro u3 Kpyra pebenka BbiBejure uMmena L u R, KoTopbie OH IPOKPUYAIL.

Mpumepsbi

meeting.in meeting.out
AC

D EF G H Masha CE
531 F H

CF

AF
Masha F

N = ©
> Jes
~N Q
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3apaya 2F. Owuepeppb [0.3 sec, 256 mb]

B odepeju B marazun crodat Jiroau. HeioBek ¢ Xouer KyNnuTh TOBap a;. M3HavajabHO B MarasmHe
Hudero Het. [Ipoucxogar cobbITUS CJIEAYIONIAX THIIOB:

1. B momenT Bpemenu T MOCTYIWI OJUH 3K3eMILIsID TOBapa A.

2. B moment Bpemenu T’ B KOHEI[ OUepen BCTa/l YeJI0BEK, KOTOPBI XoueT KynuTh ToBap A.

Hy:xHO npoMoieTMpoBaTh MPOIECC U I KayK/IOr0 9eIOBeKa ONpeIeIUTh, CKOJIBKO OH OyaeT
CTOSTH B OUepein. 3aMedaHne: KaK TOJbKO MEPBBIl B 0Yepen MOXKET KYIUTh TO, YTO XOUeT, OH
Cpa3y MI'HOBEHHO IOKYIIAET U yXOJIUT.
®dopmaT BXOAHbIX AAaHHbIX

Yucyao cobwrtuit N, 1 < N < 10000. /lasiee cobbiTusi B nopsijike Bo3pactanus Bpemenu 1.
Kaxkmnoe cobbitme omuceiBaercsa tak: IType T A, rme Type — tun cobpitusg. 1 < A < 10000,
1 <T <60000
®dopmaT BbIXOAHbIX OAHHbIX

1 KazKI0ro YesioBeKa (B TOM MOPSJKE, B KOTOPOM JIIOJM BCTABAJIU B OYE€pejib) BBIBEJINTE,
CKOJIBKO Y€JIOBEK IPOCTOSA B odepeu. Ecyim oH Tak U ocTajicsd CTOATD, BhIBEJIUTE -1.

Mpumepsbi

queue.in queue.out
20 40 20 0 -1

10
20
30
40
50
60
70
80
90

NN R P P, NP NN O
= W WL, NN P ==
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3apaya 2G. VYcraswwuii npodeccop [1 sec, 256 mb]

Yerapiuit npodeccop Be4epoM UI'PAET B yBJIEKATE/JIbHYIO UIDY.

M3Ha4uapHO Ha JOCKe CIeBa HANPABO 3AMUCAHBI TEJIbIe YHUCIA (1, ds, - - ., A,. 1IOKA HE yCHET,
npodeccop KarxKIyi CeKYHIy CMOTPUT HA UMUC/A, BHIUT, YTO CAMOE JI€BOE PABHO X, & CaMOe Ipa-
Boe paBHO ¥y. Ecu o Menbine, To mpodeccop pajyeTcs, CTUPaeT cJieBa T, a CIpaBa JOMUCHIBACT
(x+y) mod 2%. Mnaue npodeccop 09eHb PACCTAMBACTCS, CTHPACT ¥, a CJIeBa JOMUCHIBACT (Y — T
mod 230, CrygenTsl HogcYnTaIN, 9TO HEpe CHOM IPodeccop yeue ciaeaaTh poBHO k omnepanuii.
Yro ObLI0 HANUCAHO HA JOCKe, KOIjia OH HAaKOHer 3acHy/?! JIJas mpocToThl MOXKHO CYHTATH, 9TO
JI0cKa B 06e CTOPpOHBI DECKOHeYHa.

dopmaT BXOAHbIX JAHHbIX

Ha nepsoii crpoxe n (1 < n < 30000) u k (1 < k < 10®). Ha Bropoii cTpoke uucia ay, ds, - . . , Gy,
(0 < a; < 10%) B OpsI/IKe CJieBa HAIPABO.
®DopmMaT BbIXOAHbIX JaHHbIX

Ha nepgoit crpoke BbiBeuTe BCe YuC/ia Ha JOCKe 1ocsie k onepaiuii. BoiBojuTh duc/ia HyKHO
B MOPSJKe CJIEBA HAIPABO.

Mpumepsbi
sleepgame.in sleepgame.out
41 2345
1234
4 1000 1062488873 1072033429 1060433235
1234 57573251
41 1073741821 4 3 2
4321
4 2 5 1073741821 4 3
4321
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3apaya 2H. Boictpoe npubasnenue [5 sec, 256 mb]

Ectb maccus OeJIbIX 4uces1 JJIMHBL 11 — 224, HU3HAYAJIbHO 3allOJIHEHHBIX HYJIAMUA. Bam HYZKHO

cuepBa 00paboTaTh m caydaiiHBIX 3alpOCOB BHIa “mpubaB/ieHne Ha oTpe3ke’. 3aTreM 0O6padoTaTh

q CJIyYaiHBIX 3aITPOCOB BUIA ‘CyMMa Ha OTpe3ke’.

@®opmaT BXOAHbIX AaHHbIX

Ha nepgoit crpoxe uncia m, ¢ (1 < m,q < 2%'). Ha Bropoii crpoke napa nejbix quces

a, b or 1 10 10°, ucnonn3yemas B reHepaTope CAyUaflHBIX THCEI.

N =

g W N - O

. r

B W N -

. unsigned int a, b; // maHH BO BXOIHHX HAHHHX

unsigned int cur = 0; // 6e33HaKoBoe 32-6uTHOe HHMCIO
unsigned int nextRand() {
cur = cur * a + b; // BHUHCIAETCH C IEPENOIHEHUAMU
return cur » 8; // umcmo ot 0 mo 2% —1.

}

Kazkapiit 3ampoc mepBoro BuIa TeHEPUPYETCs CAEAYIONNIM 00pa30M:
add = nextRand(); // umcmo, KoTOpoe HYXHO IpHO6ABUTH

1 = nextRand();

nextRand() ;

if (1 > r) swap(l, r); // nmoayumnm oTpesok [1..r]

Kazkaplil 3apoc BTOPOro BHIA TEHEPUPYETCA CJeAYIOIUM 06pa30M:
1 = nextRand();

. r = nextRand();

if (1 > r) swap(l, r); // nomyumunu oTpesok [1..r]

CrepBa TeHepUPYIOTCS 3aIPOCHI TIEPBOTO BUIA, 3aT€M BTOPOTO.

dopmaT BbIXOAHbIX AaHHbIX

BriBeauTe cyMMy OTBETOB Ha BCE 3aIPOCHI BTOPOTO THIA HO MO0 232,
Mpumepsbi
fastadd.in fastadd.out
55 811747796
13 239
3ameyaHue

[ocienoBaTEIHHOCTD 3aPOCOB B TECTE U3 MPUMEPA!
[13..170] += O

[28886..375523] += 2221
[2940943..13131777] += 4881801
[2025901..10480279] += 4677840
[4943766..6833065] += 9559505
get sum [13412991..13937319]
get sum [1871500..6596736]

get sum [7552290..14293694]
get sum [1268651..16492476]
get sum [2210673..13075602]
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3apayva 2I. Xopowa nu nopctpoka? [0.3 sec, 256 mb]

Bam jana crpoka u3 Kpyribix ckoOok. HyzkHO orBedarh Ha 3alpochl BUJIA “€CTh JIU Y OJI-
CTPOKH [l..r] MCXOHON CTPOKM IUKJINYIECKHI CJIBHT, ABJIAIONNICS MPaBUJIBHON CKOOOUYHOM mocie-
noBateabaoctsio ([TCIT)77.

Hanomuum onpenenenue [ICII:

e Ilycras crpoka — ITCII.

e Eciu s — TICII, To ‘(s)‘ — Toxe.

e Ecunm sq,s9 — IICII, 10O ‘s189° — TOXKE.

®dopmMaT BXOAHbIX AaHHbIX

CTpoka s U3 KpYIJIBIX CKOOOK JmHBI oT 1 1o 106,
Ha Bropoii crpoke kosinuectso 3aipocos ¢ (1 < g < 10°).
Caemyrorue ¢ ¢cTpok comepzkar mapel unces [, r (1 <1< r < |s|).

®dopmMaT BbIXOAHbIX OaHHbIX

JIg Kkaxkmoro 3ampoca, ecJim oTBeT 1A, BeiBeguTe 1, uHade 0.

Mpumepsbl

isgood.in isgood.out
0O0)( 111100

N~ W ol = O
o o1 O O N
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JlonmosiHUTEeJIbHbIE 3a/1a4l

3apgayva 2J. Baum [1 sec, 256 mb]

Huxs — HeOpUEHTHPOBAHHBIM T'pad U3 N BePHIMH U 1 pébep, Takoi, 9To pédpa IPOBEIEHbI
Mexy 1-it u 2-i Bepmmaamu, MeXKIy 2-# u 3-ii, . .., Mexkay (n—1)-it u n-it BepImuHAME, U MEZKTY
n-it n 1-it.

JIBa urpoka aendr UK/ Mexk iy coboil. [lepBbiit UTPOK HaAYMHAET U CBOUM XOJIOB 6€pET 1Ipon3-
BOJILHYIO BepIunHy cebe.

Bropoii urpok cBOMM XOJI0M MOXKET B34Thb cebe JI00YIO APYTIYIO BEPIIUHY.

Xo/Ipl 9epeIyIoTCs, KaXKJIbIM HOBBIM XOJI0OM OJUH U3 UI'POKOB OepET cebe BepIInHy, He B3ITYIO
HUKEM 32 HPeblIyIue XO/Ibl.

Kaxkiptit urpoe Ha KarxKJ0M CBOEM XOJ/Iy KPOME HEePBOr0 MOZKET B34Tb TOJbLKO BEPIITUHY, COE/IH-
HEHHYIO PeOPOM C OJIHOMN U3 yzKe BBIOPAHHBIX UM Ha TPEJbIIYIIIX XO/1aX.

Wrpa 3akanyunBaeTcsd, KOTJIa BCe BEPITUHBI B3STHI.

Y KaxkJIo# BepIIUHBI eCTh MOJOXKUTEIbHBIN eIl Bec. KaKIplit UTPOK XO09eT MaKCHMU3UPO-
BaTh CYMMY YHCE] Ha BHIOPAHHBIX MM BEpIIHHAX.

Kaxkas Oyzer cymMMma y KaxKI0TO W3 UI'POKOB B KOHIIE UI'PBI, €CJAU 008 UTPAIOT ONTHMAJIBHO?

®dopmMaT BXOAHbIX AaHHbIX

I[lepBasi cTpoOKa CONEP:KUT Iesoe ducao n ot 3 go 106,
Bropas cTpoka n neabx unces or 1 g0 10° — Beca BepmuH MK B HOPsJIKe 00X0JIA.

®dopmMaT BbIXOAHbIX OAHHbIX

BbIBe,ZLI/ITe ABa. OeJIbIX YHCJIa — CYMMa IIepBOI'O UI'POKa, CyMMa BTOPOI'O UI'PDOKA.

Mpumepsbi

baum. in baum.out

1234
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3apaya 2K. CkobouHnasi nocnegosatenbHocTb [0.2 sec, 256 mb]

Hana ckobo9IHAsI TOCIE0BATEIBHOCTD, 3aJaHHast CAMBOJIAME «|», «|», «{», «}», «(», «)». Boi-
BEJIUTE CAMYIO JIJINHHYIO €6 TOACTPOKY, SIBISIOILYOCS IPABUILHON CKODOUHOMN 10C/I60BATEIEHO-

crbio. BHumanwme. Perenne noszkuo paborars 3a O(n).

@®opmaT BXOAHbIX AaHHbIX

Bxoaubie anHabie cojepzkaT CKOOOUYHYIO MMOC/Ie10BaTe/ bHOCTD JyiumHbl 0T 1 ;10 100 000.

®opmMaT BbIXOAHbIX OAHHbIX

BreiBeiuTe Tpebyemyio MOACTPOKY, BO3MOYXKHO MycTyio. Ecanm MakcHMMaIbHBIX 1O JIUHE TTpa-

BUJIbHBLIX ITIOJCTPOK HECKOJILKO, TO BbIBE€AUTEC JHO6yIO

Mpumepsbi
brackets.in brackets.out
(OO0 (OO0 CON
DO LCOYTWL LCO]
CALCLADDICCADNALCO)LIIm ) (OHYCC110
IDXQERD.
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3apaya 2L. Bce munumymbi [0.2 sec, 256 mb]

Jlan MaccuB HEJbIX YUCeS 1, Ao, . . ., Ay.
g kaxkaoro ero nomorpeska |ar..ag] oupenenum F(L, R) :== min{ar,...,ar}.
Haitnnre
> F(L,R)
1<L<R<n

TO €CTh CYMMY MUHUMYMOB BCEX ITOJOTPE3KOB.

@®opmaT BXOAHbIX AaHHbIX

[TepBast cTpoKa BXOMHBIX JAHHBIX COAEPKHUT HaTypasbHoe ancao n (1 < n < 100 000) — pasmep

MaccuBa. Bo BTOpoil cTpoke depes mpobest 3aJaHbl 3JIeMEHThl MACCHBA, BCe THCIa mesbie ot — 108
10 108.

®opmaT BbIXOAHbIX AAHHbIX
BbIBe,ZLI/ITe CIUHCTBECHHOEC YUCJIO — CYMMY MUHHUMYMOB BCEX IOAOTPE3KOB MaCCHUBa «.

Mpumepsbi

minsum.in minsum.out
1 5
5
2 -19
-10 1

4 20
1234
5 -52
-32-41-5

3ameyaHue

[Tpunumarorcs TosbKo perterust 3a O(n). OK-cabmurst 6y yT noasepray ol code review.
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3apaya 2M. [epeso [5 sec, 512 mb]

Bajgano nojasenienHoe jepeso, cogepxkaiiee n (1 < n < 1000 000) Bepun. Kaznast Bepiuna
HOKpaH_[eHa B OOHUH M3 7T IIBETOB. Tpe6yeTCH JJIA Ka)KZLOﬁ BepLHI/IHbI U BBIYHUCJIHUTH KOJIHUYECTBO
Pa3JIMYHBIX I[BETOB, BCTPEYAIONINXCA B MOJJAEPEBE ¢ KOPHEM V.

@®opmaT BXOAHbIX AaHHbIX

B nepsoit crpoke Bxoguoro gaitia 3agano auciao n. locaeayionme n ¢TpoK OMUCHIBAIOT Bep-
MMUHBIL, 10 OJHON B cTpoke. OmucaHne OvYepegHON BEPIIWHBI ¢ UMEeT BUJ, P; C;, TJAe p; — HOMep
POJIUTEsT BEPITHHEL 7, a ¢; — 1BeT Bepmabl ¢ (1 < ¢; < n). ns kopHs gepesa p; = 0.
dopmaT BbIXOAHbIX OAHHbIX

BriBegure n uncesr, 0003HAYAIONINX KOJUIECTBA PA3JHMIHBIX [[BETOB B MOIEPEBbSIX ¢ KOPHIMHI

B BepmipHax 1,...,n.
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