Onvmnuaga pna 6-8 Knaccos 2024 roa,.

Pa3bop 3agaHui.

3apaya 1. «[Mokpacka»

MNoarpynna 1. N = 1. B gaHHOM rpynne moKeT 6bITb ToNbko 1 TecT: 1 1 1, KOTOpbIN
03HAYaeT, YTO Y HAC NONOCKA A/IMHbI 1, U B 3Ty KNETKY U3HavasibHO 6blan
nomelleHbl 06e Kanau. MocKoAbKy BCS NOJIOCKA Y¥Ke ABNAETCA OKPaLeHHON, TO
oTtseT Ha aToT TecTt — 0.

NHTepecHbIn PpaKT. Cpean BCeEX yHAaCTHUKOB O/IMMNMNAAbI Y ABYX YENOBEK NO
AaHHOM 3agave 95 6ann08B 13-3a TOTO, YTO UX peLleHUe BblAAET BEPHbIN
pe3ynbTaT Ha BCEX TeCTax, Kpome 3Toro.

MNoarpynna 2. N = 2. B gaHHOW rpynne oTBeTOM MoXeT 6biTb nbo 0, ecnm pebsaTa
M3HAYa/IbHO OKPACW/IM Pa3INYHbIE KNETKU, Mnbo 1, eciv OHM M3HAYaNbHO
OKPACUNIM OOHY U Ty }Ke KNETKY.

MNoarpynna 3. N = 3. JaHHaA rpynna 6blna caenaHa Ana NoACKasKM Toro, Yto
NPOBEPUTb AOCTUKEHUA ABYX KOHLOB BblN0 HeaocTaTouHO. Ecnm peweHne He
NPOXOAWI0 TPETbIO NOArPYNMY, TO Y4aCTHUKY cnedoBano Hautntect31 3, 8
KOTOPOM Ha NoaocKe A nHbI 3 BblaIM OKpalleHbl NepBan U NocneAHAA KNETKN, HO
oTBeT npu aTom He 0.

MNoarpynna 4. A = B. B gaHHoM rpynne Heobxoammo 6b110 NPOBEPUTL, A0 KAaKOro
Kpas 3anoJIHeHWe NpPou3onaeT megneHHee — 0 Hayana UM 4o KoHua. M3 aByx
yuncen cnenosano BbibpaTb HanbonbLlee.

Noarpynna 5. N < 10°. [aHHaA rpynna 3axoguna, ecam y4aCTHUK XOTes1 3aBeCTun
MaccuB, B KOTOPOM NPOUCXOAUT MOLEeNNPOBaHME NpoLecca 3ano/IHEHUA AYeeK.

NonHoe peweHne. MoXHO 3aMeTUTb, YTO BCETO CYLLECTBYET 3 MPOMENKYTKA,
KOTOpble HeE0HX0AMMO 3aKPaACKTb: OT 1 40 NepBOMN 3aKPALLEHHOM KNETKU, MeXay
ABYMA KNEeTKaMM, a TaKKe OT BTOPOM 3aKpaLLUEeHHOM KNeTKM 40 KOHLA NONOCKM.

[ns Toro, yTobbl 3aKpPaACUTL NEPBbLI NPOMEXKYTOK, TpebyeTtca (a — 1) cekyHa,
yTOObI 3aKPACUTb TPETUIN MPOMEKYTOK, TpebyeTca (n - b) cekyHA, a 4TobbI
3aKpacuTb BTOPOI NPOMEXKYTOK, Heobxoanmo (b - a)/2 cekyHA, Tak KaK npoLecc
3aKpallMBaHNA NPOUCXOANT C ABYX CTOPOH. 3aTEM M3 NOJTYYEHHbIX TPEX YMCeN
Heob6xoAMMO BbiBeCTM Hanbonbluee.



3apava 2. «BeyepunHka»

Noarpynna 1. N = 0. B gaHHOM rpynne He 66110 0ANHOYHbIX rocTel. Heobxoammo
6b110 NPOBEPUTL, KAKON MaKCMMalbHOE KOZIMYECTBO COKA PA3HOro TMMNa MOXKeT
BbINUTb Napa. MOMKHO 6bI10 3aMETUTb, YTO EC/IN KOIMYECTBO COKa KaKoro-To BMaa
HeYETHOE, TO NOCNeAHUIN CTaKaH He ByaeT BbINUT HUKOrAa.

MNoarpynna 2. M = 0. B agaHHOM rpynne He 6b1/10 NapHbIX FOCTEN, MO3TOMY KaXK bl
COK Mor 6bl 6bITb TEOPETUYECKMN BbINUT NPU HANNYUKN [OCTaTOYHOIO KONMYECTBA
roctei, NOSTOMy OTBET — MAaKCMMYM M3 KOZIMYECTBA KOCTEN M CYMMAPHOro
KO/NMYeCcTBa OCTaBLLErocA COKa.

MNoarpynna 3. COK TONbKO 04HOro BUAA. B gaHHOM rpynne Heobxoanmo 6bino
Cpasy NPOBEpPUTb, KAKOE MAaKCMMa/IbHOE KOIMYECTBO BbIMbIOT Mapbl, a 3aTem
OAMHOYKN. HeBONbLIOK «NOACKA3KON» CYKUAO TO, YTO ONTMMA/IbHBIN NOPAAOK
NpoBepKu BbiN YKa3aH B nopaaKe ciefoBaHuA noarpynn. Mepsasa noarpynna
yKa3blBa/sia Ha NPOBEPKY Nap, a BTopas — Ha NPOBEPKY OANHOYHbIX FOCTEN.

MNoarpynna 4. Bce uncna He npesbiwatoT 1000. B gaHHOM noarpynne A0NycKaiochb
pelleHune, Koraa Cok OTHMManNca B umkne while go Tex nop, noka ocraBanmch
roCcTU UK COK.

NonHoe peweHune. BoirogHee Bcero Cpa3sy pa3aatb IMMOHAL Napam, a 3aTem
OONHOYKaM. I'IoaTomy Cpa3y BblH4ncnAaem, CKOJIbKO rnap BoblfMbOT COKa O4HOTO TUMa,
3aTeéM, CKOJZIbKO Nap BbIMbOT COKa APYyroro tumna. OTHMMEM 3TU 3HAYEHMA U3
KO/In4ecTBa CoKa. [locne aToro K oteBeTy I'Ipl/l6aBVIM MWUHWMA/IbHOE U3 (I-(OI'IM‘-IECTBO
OANHOYHbIX I'OCTEVI, CyMMapHOe KO/1IM4YeCTBO OCTaBLUEeroca coxa).

3apayva 3. «Jlarywka»

MNoarpynna 1. R <10. B agaHHOM noAarpynne 6yaem cyntaTb, YTO BeanYMHa X > 0
(ecnn x =0, 3TO pewweHne apyrux noarpynn).

Nlarywka caenaet He 6onee 4 NpbIXKKOB. [larke Npu cambiX MUHUMANbHbBIX
Ha4yaNbHbIX 3HaYeHusaX k = 1, x = 1, ANnHbI NPbIXKKOB ByAyT Kak MuHUmMmym 1,2,3,4,
yTo B cymme faét 10. MoKHO 6b110 BPyYHYIO NPOCYMTATb 4 NepPBbIX NPbIXKKA
NATYLWKU N ANA KAXKL0r0 U3 HUX NPOBEpPUTb, NONaLAEeT /IM 3HAYEHME B
NPOMEIKYTOK OTBETa.

MNoarpynna 2. L=R, x = 0. B aaHHOW noarpynne AN1HAa NPbIXKKa He YBEIMYMBAETCS
N 03€pO0 COCTOUT M3 oAHOM ToukK. OTBeT Yes byaeT B Tom cayyae, ecam L aenntea




Haueno Ha k. Ecnm ke He genutca, To HeobxoANMMO 6bIIo HaUTK BanXKalLLYIO
TOYKY, CTporo 6onbluyto L, KoTopasa aenuntca Ha k. 3To MOXKHO caenaTb Npu
nomolun onepaunii div/mod, Hanpumep, L — (L mod k) + k.

MNoarpynna 3. L = R. laHHas noarpynna 6/M3Ka K NO/IHOMY pPeLIeHunto, OHa
TpebyeT NPUMEHEHMA UMKNA, HO B JAHHOM LIMKAE YyTb NPOLLE, YEM B MOSTHOM
peLweHnn, NpoBepKa TOro, HaXoA4MTCA N NArYLLKa B o3epe. B AaHHOM npoBepke
He TpeboBanoCb NPMMEHSATb IOTUYECcKoe ycnosume and.

MNoarpynna 4. x = 0. [laHHas noArpynna TakKe 671M3Ka K NONHOMY pelueHuto. B
HeWn He bblN0 He0bX0AMMOCTU YBEINYMBATL AJIMHY MPbIXKKA BHYTPU LUUKIA

MonHoe peweHue. 3aBeaéM ABE NepeMeHHble, O4HY, Hanpumep, S —
OTBEYAIOLLYIO 33 CYMMY BCEX 3/1EMEHTOB NOC/NEA0BaTENbHOCTU, a APYTYIO,
HanpUMep, Cur — OTBEYAIOLLLYHO 33 A/IMHY TEKYLLETO NPbIXKKA.

M3HayanbHO s =0, cur = k.

3aTtem B umkne for (nmMbo while, komy Kak ynobHee) byaem aenatb 3 cneaytouime
onepauum no oyepeaum:

1) MpnbaBnATb K CyMmMe A/IMHY TEKYLLLETO NPbIXKKa

2) BbINONHATb NPOBEPKY, HE AOCTUIIN 1N Mbl TOYKWN NPEKPaLLEeHNsa AenCcTBUS
UMKANa (cuTyaumm, Korga s HaxoamTca MO0 MeXKay NeBok U NpPaBoi TOYKaMK,
NPUHagNeXalum rpaHnLam o3epa, 1Mb0o npesbIlaeT NPaByo TOUKY). Kak ToNbKO
Mbl TaKOW cuUTyaummn goctmuram — Bbisoanum YES nn6o NO B 3aBMCMMOCTU OT TOrO,
rae MMeHHO Mbl OCTAaHOBW/IUCD, @ HA CIeAYIOLEN CTPOKE — NOJTYYEHHYIO CYMMY.

3) YBennumBatb A/IMHY TEKYLLLErO NPbIXKKA Ha X.

3apava 4. «NoneHba»

MNoarpynna 1. N =1. Ham gaHo 04HO NONEHO ANMHbI X. ECAKM OHO HeYéTHoe —
otBeT 1 X, MHaye — pybum noneHo Ha ABe YacTu, oTeeT 2 X/2.

Noarpynna 2. N = 2. Camas nHTepecHasa rpynna aaa y4acTHUKOB, He 3HAKOMbIX C
noHATUEM maccuBa. ChegyeT paccMoTpeTb CUTYaLUMK, KOrga Ham aHbl 4Ba
noneHa anavHbl x1, x2. BO3MOKHble BapUaHTbI:

1) o6a HeYyéTHble 1 pa3nyHble — oteeT 1 min(x1, x2)
2) o6a HeyéTHble u coBnagatoT — oTBeT 2 x1

3) 6onbluee noseHo Npu pa3pybaHnM CTaHOBUTCA PaBHbIM MEHbLLEMY — OTBET 3
min(x1, x2)



4) ogHO NONEHO YETHOE, ApYyroe HEYETHOE, HO YETHOE NpU paspybaHun He
CTaHOBMTCS PaBHbIM APYroMy — OTBET 2 yémHoe/2

5) 06a noneHa Y€THble, Pa3HOM ANNHbI, HO Bonbliee Npu paspybaHum He
CTaHOBMTCS PaBHbIM MeHbLlemMy — oTBeT 2 min(x1, x2)/2

6) o6a noneHa YETHOM A/IMHbI M PaBHbI MeXxay coboit — oTteeT 4 x1.

MNoarpynna 3. AnnHbl noneHbes nbo 1, nnbo 2. Heobxoammo 6b110 NOACUYMTATD,
CKOJ/IbKO NOJIEHbEB A/IMHbI 2. O603Ha4YMM 3TO Yncno 3a cnt. Torga otBeTom byaet
(n +cnt) 1, Tak Kak Kaxa0e NoneHo AMHbI 2 6yaeT packos10TO Ha NOJIEHbA AJ/IMHbI
1.

Noarpynna 4. AnnHbl noNeHbeB PaBHbl 1,2 nnu 3. TakKe MOXHO 6bis10
NOACYMTATb KOJIMYECTBO NONEHbEB KaXKA0M ANMHbl. O603HAUMM UX KONNMYECTBA
cooTBeTCcTBeHHO cntl, cnt2, cnt3. EAMHNYHbBIX NONEHbEB MOXHO NOy4YnTb cntl +
2*cnt2, 4AVHbI 2 1 3 COOTBETCTBEHHO MX M3HAYalbHOMY KoamyecTsy. M3 Bcex
BAPWAHTOB C/1e4,0Ba/10 BbI6paTb TOT, KOTOPbIM NOAXOAUT NOL KPUTEPUUN YCNOBUA
3a[a4n.

MNoarpynna 5. N <1000. B gaHHOM noArpynne MoXHO 6bI10 NPUMEHUTb NAEN
KBaZApaTUYHOM COPTUPOBKM MO0 BNOXKEHHBIX APYT B ApYyra LMKNO0B, NpoxXoan
KaXXAbIX pa3 No BCEMY MAaCCUBY OT Hayana A0 KOHUA ANA NOACYETA PA3IUYHbIX
KaHOMAaToB ANA OTBeTa.

MonHoe peweHue. NpUMeHUM A, CXOAHYHO C UCNOIb30BaHUEM COPTUPOBKMU
noacuyétom (https://ru.wikipedia.org/wiki/CopTupoBKa_noacyétom). 3aBeaém
MaCCHKB a, B KOTOPOM KaxKabln 3n1emeHT a[i] byaeT 03Ha4YaTb KOIMYECTBO

3/1IEMEHTOB i B UCXOAHOM MaccuBe. 3aTeM Nponaém nocaenoBaTesibHO No
MaccuBy a OT 1 40 MMAAMOHA. 3aTeM KaXKAbIA 3NEMEHT | MOXHO NPeaCTaBUTb
NNB0O Kak ManeHbKoe NONEeHO, B 3TOM cydae popmyna nepecyéTa BbIrNaAUT Kak
ali] + a[i*2]*2, nnbo KaK bonbllOe NoNEHO, B 3TOM caydae dopmyna nepecyéTta
BbIrNAANT Kak a[i]*2 + a[i div 2], ecnn i —yéTHoe. U3 Bcex BbiparkeHUM
Heobxoanmo B3aTb Hanbonbliee. Cpean paBHbIX HAMBONbLIMX BbIOpaTb
HaMMeHbLuee i.

3apava 5. «BblpyyKa»

MNop3agaya l.n=1, m=1. TpeboBanocb onpeaennTb, ABAAETCA U
e4MHCTBEHHOE 3a,aHHOe Yncno bonblue, meHbLue unm pasHo 0.

MNoa3agaya 2. m=1, L =R. B gaHHOM noa3agaye KONNYECTBO 3/IEMEHTOB MOT/10
6bITb 60/1bLWIKMM, NO3TOMY TPeb0oBaNOChb 3aBECTU MACCMB, C MOMOLLLbIO KOTOPOro
MOXHO onpeaenunTb 3HaK y onpeaenéHHOro asieMeHTa.




MNoa3aaaya 3. N = 2. Tak Kak B AaHHOM NoA3ajade BCero 2 aNeMeHTa B MaccuBe,
TO 3anpocbl MoryT 6bITb ogHoro n3 3 euaos: 11, 2 2, 1 2. KaxAapih U3 HUX MOXKHO

6b110 NPeaNoACYMTATb BPYUHYIO.

MNoasagaya 4. MaeHTUYHaA noa3agaye 2, HO 3aNpPoCOB MOXKET BbITb MHOTO.
TpebyeTca UMk, YTobbl OTBEYATL Ha 3aNpPOoChI.

MNoasagaya 5. B AaHHOM noa3aaaye maccus AIMHOM He 6onee 10 M Bce aneMeHTbI
no moay o He npesocxoaAt 10. B aaHHOM noA3aaaye MOXHO bblno «no-
YeCTHOMY» NepeMHOXaTb YMCNA ANS KaXKA0ro 3anpoca BO BHYTPEHHEM LIUKAE.

MNoa3agaya 6. n, m <1000. B gaHHOM NoA3aAaye NepPeMHOXKaTb YNCNA YKe
HeNb3A 13-3a nepenosHeHna. OQHAKO YNCTO TEOPETUYECKMN HEKOTOPbIE TECTbI
MOT/IM 3a1TK Y TEX Y4aCTHUKOB, KOTOPbIe NULLYT Ha A3blKe python 13-3a
BCTPOEHHOM B AAHHbIN A3bIK AAMHHOWN apnbMETUKMN.

Noaszagaya 7. n < 1000, m < 10° B gaHHOM Nnoasanaye nepemMHoOXeHune umcen
«MO-4YeCTHOMY» He 3aMAET HM Ha python, HXM Ha Ntobom gpyrom A3biKe, AaxKe ecnun
HanucaTb AIMHHYIO apUPMETUKY BPYUHYIO. 34eCb HEOBXOANMO ObINI0 3aMEeTUTD,
YTO pe3yNbTaT HE USMEHUTCA, €C/IN KaXKA0e NOJIOXKUTENbHOE YNC/I0 3aMEHUTb Ha
1, KaXgoe oTpuuaTenbHOe — Ha -1, @ HY/IM OCTaBUTb Kak ecTb. B Takom cny4dae
MOXHO aKKypaTHO BOCMPOU3BECTMN BCE 3aNPOChl, NEPEMHOXaA AaHHbIE Ynucna.

AcumnToTmka O(n * m) B AaHHOM rpynne No3BoAAeT NOAYYUTb NO Hel 6annbl.

MonHoe peweHue. Co3aaanm ABa MaccmBa NpePUKCHbIX Cymm pref _zero w
pref _neg — Ans HyneBbiX U OTpULATENbHbIX 31emeHTOB. Pref zero[i] byaet
03HayaTb KOIMYECTBO Hynel Ha npomerkyTke oT 1 go i, pref_neg[i] byaet
03HavaTb KOMYECTBO OTPMLIATE/NbHbIX 3/1IEMEHTOB Ha NPOMeKyTKe oT 1 A0 i.

Kaxapi 3anpoc nponsBeaeHnaA, KOTopbl 3aaaétca yncnamm L, R moxkHO
BbluncnaTb 3a O(1). Ans aToro HEOH6X0AMMO BHaYaNe Y3HATb, €CTb /I Ha 3TOM
NPOMEXKYTKe XoTA 6bl 0OAMH HOMb. [1N1A 3TOro He06XoANMO BbINOAHUTL ONEpPaLUIO
pref_zero[R] — pref_zero[L-1]. Ecaun ecTb — cpa3y BbIBOAMM 3HAK PaBEHCTBA U
nepexo4anm K cnegyrolLemy 3anpocy.

Ecnu Hynel HeT, TO HEOHBXOAUMO BbIYNCINTDL KOJIMYECTBO OTPULATENbHbIX
3/1EMEHTOB, A4/1A 3TOro HeobxoANMMO BbINONHUTL onepauunto pref neg[R] —
pref _neg[L— 1]. Ech1 KONMYECTBO OTPULATE/NIbHbIX 3/IEMEHTOB YETHOE, TO
HeobXxoAMMO BbIBECTU 3HAK «DO/bLUEY, MHAYE — 3HAK KMEHbLLEY.



