A3 #1, Uukner for
CNo6, Beicwas LLkona SkoHoMukn, 5 cenTsibpsi 2024

Conep>kanue

Must have 2
3apgava 1A. Yucno PuboHayvum [0.5 sec, 256 mb] 2
3apaya 1B. [llepeBépHyThiii maccus [5 sec, 256 mb] 3
3agadmu 3I0pPOBOI0 YeJjiOBeKa 4
3apaya 1C. A kBagpart natoc b kBagpat [0.25 sec, 256 mb] 4
3apgaya 1D. Mnowapb n npsamoyronsbHukm [0.5 sec, 256 mb] 5
3apayva 1E. [MMpo cnpaiT [0.5 sec, 256 mb] 6
s uckaresieii ocTpbIX ONLyIIEHUIA 7
3apava 1F. ManeHbkuii xonopunbHuk [2 sec, 256 mb] 7
3apava 1G. Bonbwoii xonogunbHuk [5 sec, 256 mb] 8

Y Bac He MOJIyYaeTCsl YUTATH/ BBIBOJIUTH JIAHHBIE?!
Bocnonsyiitecs nmpumepamu (c++) (python).

O6parure BHUMaHUE, BXOJHbIE JaHHBIE JIEXKAT B CTAHAAPTHOM MOTOKe BBoa (oH ke stdin),
BBIBECTH OTBET HY?KHO B CTAHJAPTHBIN MTOTOK BBIBOjIA (0H ke stdout).

Obparute BauMmanne Ha GNU C++ KOMIUISITOPHI ¢ cydduKcoM inc.

[TosHE MOYKHO TIOJIB30BATHCS JIONOTHUTEILHOM Oubrnorekoit (optimization.h).
To ecTb, ICHOMB30BATH OBICTPEBIN BBOJ-BBIBOJ: IIPUMED IIPO YKNCJIA U CTPOKU.
U 6oicTpyto asutokanuio maMsaTn (yckopsieT vector-set-map-secb-STL): npumep.

JList Tex, KTO XO4UeT pa3o0dpaTrhesi, KaK BCE 3TO PabOTaeT.
Kopotkast Bepcust 6bICTPOro BBOJa-BbIBOJIA (THIK) U KOPOTKas BEPCUs aJLIOKATOPa (THIK).
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http://acm.math.spbu.ru/~sk1/algo/sum/
http://acm.math.spbu.ru/~sk1/examples/python/sum/
http://acm.math.spbu.ru/~sk1/algo/lib/optimization.h.html
http://acm.math.spbu.ru/~sk1/algo/lib/example_io.cpp.html
http://acm.math.spbu.ru/~sk1/algo/lib/example_mem.cpp.html
http://acm.math.spbu.ru/~sk1/algo/input-output/fread_write_export.cpp.html
http://acm.math.spbu.ru/~sk1/algo/memory.cpp.html
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Must have

3apava 1A. Yucno ®PuboHayvum [0.5 sec, 256 mb]

Yucna Oubonauun Fy, Fi, Fs, ..., F, oupejensiorcd cieayionmMm oopasom: Fy = F; =1, a
Jutst Jiioboro n > 1 BBINOJIHEHO paBeHcTBO F,, = I, 1 + F),_».
[To 3amanHOMY 4mcty n BbiBeguTe dnciao Oubonauun F,.

dopmaT BXOAHbIX AAHHbIX

B nepsoii crpoke BxogHOrO daitia 3amano ejuacTennoe dnciao n (0 < n < 45).

dopmaT BbIXOAHbIX AaHHbIX

BriBeure quncio F, B 1mepBoii cTpoKe BBIXOJHOIO haiiia.

Mpumepsbi

stdin stdout

Q| | W| N —

O O | W[ N+~
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3apaya 1B. [llepeBépHyThiii maccus [5 sec, 256 mb]
[Tepesepuute Maccus 1eabx dncen ot —107 1o 10°.

cDOpME]T BXOAHbIX OAdHHbIX

Maccus. @opmat cmorpute B npumepe. Jmna go 106,

dopmaT BbIXOAHbIX AaHHbIX

Maccus.

MNpumep

stdin stdout
3 -3 21
12 -3

3amMeyaHue

OTa 3aj1a1a Hy»KHa, 9TOOBI BB OIIEHIJIN, CKOJILKO BpEMEHN paboTaeT Balll JIIOOUMBIi CIT0cob BBO-
Jia/BbIBOjIa. B TedyeHme Kypca MOIYT IOSIBUTHCS 3a/1a49l C aHAJOTUIHBIM 0O'bEMOM BBO/Ia/ BBIBOJIA,
HO 1Ipu 3ToM ¢ time limit Bcero 0.5 cekym.
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Baﬂatm 340POBOI'O 9€J/10BE€Ka

3apaya 1C. A kBappat nntoc b kBagpat [0.25 sec, 256 mb]
Haiiure KOmMaecTBO perieHunii ypaBHEHNUS BUIA a4+’ =ns HaTYpPaJbHBIX YUCIAX.

dopmaT BXOAHbIX AAHHbIX

Ha mepsoit crpoke ancio tecros ¢ (1 < ¢ < 1000).

Ianee na xax1oit crpoke ouepejnoe uucio n; (1 < ny < 109).
dopmaT BbIXOAHbIX AaHHbIX

g KazkJI0ro TecTa BBIBEIUTE Ha OTJIE/IHHON CTPOKE YUCIO PENIeHUIA.

Mpumepsbl
stdin stdout
4 0
1 1
2 2
5 4
1000
3ameyaHne
2=12+1?

5=12+22 =22 412
1000 = 102 + 30% = 30% + 10% = 182 4 262 = 262 + 182
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3apayva 1D. Mnowagb n npamoyronsHukn [0.5 sec, 256 mb]

Ha 1mtockoctn 3a,/JaH0 N IPAMOYI'OJIBHUKOB C BEpHIMHaAMK B TOYKaX C OEJIbIMU KOOPpJAMHATaAaM U
CTOPOHaMMU, ITapaJiJICJIbHBIMU OCAM KOOP/JAUHAaT. HeO6XO,Z[‘I/IMO IIOCHYUTATD IIJIOIIA/Ab UX IIEepeCCYCHUA.
cDO[)ME]T BXOAOHbIX OAHHbIX

B nepsoit crpoke BxogHOro daitia ykaszano unciao N (1 < N < 1500). B caemyomux N
CTPOKax 3aJaHbl 10 4 IeJIbIX YHucIa T1, Y1, T2, Yo — CHaUaJIa KOODJIWHATHI JIEBOTO HIKHETO YIJIa
IPsIMOYTOJIbHUKa, 1oToM mpasoro Bepxuero (—10° < z; <z < 107, =107 < y; < o < 109).
ObpaTure BHUMAHUE, ITO MPAMOYTOJBHUKHA MOTYT BBIPOXK/IATHCA B OTPE3KH U JIayKe B TOUKH.

dopmaT BbIXOAHbIX AAaHHbIX

Breisesiure Tpedbyemoe dmciio.

Mpumepsbl
stdin stdout
2 1
0022
1133
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3apayva 1E. [MMpo cnpaiT [0.5 sec, 256 mb]

806 kJracc pemmi Ha cieT B3daTb MHOro Cmpaiita. st 3Toro oHEm cobpasnuch CKOHCTPYHPO-
BaTh IMEPEHOCHOHN XOJIOMUIBHUK G X b X ¢, KOTOPBIil Oy/IeT BMEIIATh POBHO N KyOMYIECKUX OaHOK
Crmpaiira pazmepom 1 X 1 x 1 UToObl uMOHAT T0eXayl KaK MOYKHO 00Jiee XOJIOIHBIM, OHU XOTSIT
MUHUMHU30POBATDH TEIJIONOTEPH; TO €CTh MUHUMHU3UPOBATD ILIOIIA/ b TOBEPXHOCTH.

Hanpumep, eciim eMKOCTh XOJIOMIBHAKA JTOJIZKHA PABHATHCS 12, TO BO3MOXKHBI CJIELYIONINE
BapHUaHTHI:

322 — 32

431 — 38

621 — 40

1211 — 50

B srom npumepe onTuMabHBIM SBJISETCA XOJOAMIBHUK 322.

[Tomorure 86 HaiiTu OoNTUMAJIBHBIN XOJOANIBHUK B OOIIEM CJIydae.

dopmaT BXOAHbIX AAHHbIX
Yucno n (1 < n < 109)

dopmaT BbIXOAHbIX AAaHHbIX

Tpu uucna a,b,c (1 <n < 106) — pa3Mepbl HAWIYUIIero XOJIOINIbHUAKA.

Ecim onTuMasibHBIX OTBETOB HECKOJIHKO, BBIBEIMTE MIHUMAJIHLHYIO TPOKY uuces. Tpoitku 1n-
CeJl CPaBHUBAIOTCS CJISIYIONIUM 0OPa30M: CIIEPBa IIEPBOE UHUCJIO0, IIPU PABEHCTBE BTOPOE, MPH Pa-
BEHCTBE TPETHE.

MNpumep
stdin stdout
12 223
13 1113
1000000 100 100 100
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s nckaresieii ocTpbIX OILYIIeHUA

3apava 1IF. Manenbkuii xonogunbHuk [2 sec, 256 mb]

Hano nenoe anciio n (1 < n < 1012). Hy»x#o naiitu HarypaJjbhbie a, b, c: abc = n u upu 3ToM

2(ab + bc + ca) munumanbro. T.e. mpu puKcHpoBaHHOM O0beMe MHUHUMUMHU3UPOBATDH ILIOMIAH
[IOBEPXHOCTH.

dopmaT BXOAHbIX AAHHbIX
Ha nepgoii crpoke uncio n (1 < n < 10'2).
dopmMaT BbIXOAHbLIX AaHHbIX
Ha niepBoii crpoke derbipe niebie ancaa — 2(ab + be + ca) u a, b, c.

Mpumepsbi

stdin stdout
120 148 4 6 5
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3apava 1G. Bonbuwoii xonoaunbHuk [5 sec, 256 mb]

Bacst xouer KynuTh HOBBII XOJIOMUABHUK. OH CIUTAET, ITO XOJOIUIBHUK JIOJKEH OBITH IIPs-
MOYTOJIBHBIM ITapaJiIeIelue oM ¢ IeJ0ICcIeHHbIMI JyInHaMu pebep. Bacst paccamrast, 910 st
MIOBCEJIHEBHOTO TTOJIb30BaHUs €My ITOHAI00UTC XOJIOIUILHUK 00beMa He MenbIie V. Kpome Toro,
Bacsa 1o HaType MUHUMAJIHCT, IIO3TOMY 00beM JIOJZKEH OBITH U He 6osbie V' — K yeMy 3aHUMATh
JITITHee MecTo B KBapTupe! Orpeie/TuBIIICh ¢ 00beMOM XOJI0IIbHIKA, Bacs cTOJIKHY/ICS ¢ HOBOI
HEIIPOCTON 3aaueil — 9ToObI XOJOMUIBHUK OBLIO MPOIE MBITh, IPU (PUKCHPOBAHHOM o0beme 1V
OH JIOJIZKEH UMeTh MUHMMAJIBHYIO ILIOIIA/Ib ITOBEPXHOCTH.

O6beM W ILIOMmMAIb IMOBEPXHOCTH XOJOMWIbBHNKa ¢ pebpamu a, b, ¢ papubl V = abc u
S = 2(ab+ bc + ca), COOTBETCTBEHHO.

[Tomorure Bace 1o 3ajgannomy oobemy V' HaiiTu Takue 1esbie JIIMHBI pebep XOI0IuIbHIKA d,
b, ¢, 9T0OBI 0OBEM XOJIOMUIbHUKA OBbL paBeH V U IpU 3TOM €ro ILIOma/b HOBEPXHOCTH S ObLia
MUHUMAJILHA.

dopmaT BXOAHbIX AAHHbIX

B nepBoii cTpoke 3anucano equHcTBeHHOE T1es10€e unciio t (1 < ¢ < 500) — komyecTBO HAGOPOB
JIAHHBIX.

Janee ciemyer onucanue ¢ HAOOPOB JIaHHBIX. KazKIbIit HAOOP COCTOUT M3 OJIHOTO IEJION0 YUCIa
V2KV 10'®), 3a1aHHOTO CBOMM pa3/Io¥KeHneM Ha MHOYKUTEN CIELyIONM 0Opa3oM.

[Iycts V' = pi'p3® ... p¥, tie p; — pasIHTHBbIE IPOCTDIE YUCTIA, & 4; — IIOJOKUTEIbHBIE HEIble
CTEIIeHH.

Torma B mepBoii cTpoke onucaHusi HAOOpa JAHHBIX 3aIlUCAHO €IUHCTBEHHOE IOJIOXKUTEIHHOE
1eJIoe 9ucjio k — KOJIMIECTBO Pa3/IMIHbIX IPOCTHIX JesuTeneit V. B ciemxyomux k ctpokax 3amm-
CaHbBI IPOCTBIE YUC/Ia P; U UX CTEIEHU a;, pa3jeiennbie mpobeiom. Bee p; pazimanst, Bce a; > 0.

CDopmaT BbIXOAHbIX OAHHbIX

BoiBeure t ¢cTPOK, B 1-if CTPOKE BBIBEUTE OTBET HA I-if HAOOP JAHHBIX — YEeThIPE MEJIbIX YUCIIa,
3alluCaHHbIE Y€pe3 Hp06eﬂl MHHUMaJIbHasA BO3MO2KHad IIJIOIIA/Ab ITOBEPXHOCTHU S 1 COOTBETCTBY-
omue JAuHbl pebep a, b, c. Eciu BapmanToB juH pebep, JAONMX MHUHUMAJIBHYIO ILIOIIA/Ib,
HECKOJIBKO, pa3perraeTcs BbIBecTH JiToO0it 3 Hux. J[nHbl pebep XOoI0uIbHIKA, Pa3PEIaeTcsa Bbl-
BOJIUTH B JIIOOOM TIOPSIJIKE.

Mpumepsbi
stdin stdout
3 24 2 2 2
1 70 1 1 17
23 148 4 6 5
1
17 1
3
31
23
51
3ameyaHne
B nepsoMm naGope JaHHBIX IIpUMepa 00beM XOJoAuabHuKa V. = 23 = 8, n MUHUMAJbLHYIO

ILJIOIIA/Ih TIOBEPXHOCTH JIQJIyT pedpa OJUHAKOBOW JIJTUHBI.
Bo BropoMm nabope manubix o0beMm V' = 17, n ero MOKHO TOJIYYUTb U3 €JIMHCTBEHHOTIO HAbOpa
pebep 11eJIOUNCIeHHBIX JIJTHH.
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