Bcepoccuiickas onumnuaga wkoibHUKOB no uHdopmaTuke 2020-2021
PernoHanbHblii 3Tan, pasbop 3agady

Beepoccuiickas oyimMmIimaia MKoJIbHUKOB 110 nHpopmaTuke 2020-2021
Pernonajbabril sTam
Paz36op 3agau

VenoBus 3agat, TecThl, perenns u pa3dop 3amad noarorosusn Hukomnait Bynun, Wismap laitaymmnm,
Hvurpwuit M'natiok, Apcennit Kupuios, Janunn Openraukos, Muxann [lytunun, Augpeit CrankeBud.

[TernbIe 3aMevanust 110 pe3yabTaTaM TecTupoBaHus 3a1ad ciaeraan Hukura lomukos, Unba Kupnnaes,
Maxkcum Kyszun, Unbmap Jlaremos, Cemen Crenano, Hukura Corues.

Pa3bop 3agayun «/[lBa crtaHka»
Aemop 3adavu: Januuns Opewnuros

B nepBbIx deTbIpex mojz3ajgadax J0CTATOUHO JIETKO HAWTU KOHKPETHYIO (bOpMyIIy, KOTOpas MO3BOJISAET
Haiit orBer. OHO3HAYNM HUCKOMOE KOJIMIECTBO JIeTaJieil Kax 1.

Iloazamaua 1

Eciim a = 0 u x = 0, To mepBbIil cTaHOK BOOOIIE HET CMBIC/IA UCIIOJIB30BaTh. BBeJeM B cTpoOil BTOPOI
7 TIOJIY9UM OTBET:

r =b-max(k —b,0).

BaxkHo He 3a0bITh, YTO BpeMsi Ha 3allyCK MOXKET OKa3aThCs 6ojblie k, M TOrIa KOJUIECTBO JeTajeil
6ymer pasuo 0, Ui 9ero Mbel 1 6epeM max B hopMmyJie.

Ilonzanaua 2

Ecnu a n b paBHBI Hy/I10, TO MOXKHO Cpa3y 3allyCTUTh 00a CTaHKA B pabOTy U MOJIYIUTb OTBET:
r=(x+vy)-k.

Iloazagaua 3

Korna a = b, Beirogso cHadvajia BBeCTU B CTPO HamboJiee TPOU3BOAUTEIBHBIN CTAHOK, U CPa3y IMOCTIe
9TOro HAaYaTh BBOJUTH B CTPOil Bropoii. OTBeTr Torma Oy/eT paBeH:

r = max(z,y) - max(k — a,0) + min(z, y) - max(k — 2a,0).

TyT CHOBa Ha/JO HE 3a0BITH O ClIy4dadX, KOI'/la BpeMsd Ha BBEJICHHEC B CTpOI7I OoJIbIIIe JOCTYIIHOT'O HaM.

Ilonzanaua 4

Ecan cranku IpousBOIST IEeTAIN C OJMHAKOBOM CKOPOCTHIO, TO TPeOYyeTCst BBECTH B CTPO#l CHAYAaJIa TOT,
Ha 3aIlyCK KOTOPOTr'O yiiIeT MeHbIle BpEMEeHH, ITOObI JeTAIN PAHbIIe HaYaJ MPON3BOAUTECA. [lomyaaem:

r = a-max(k — min(a,b),0) + a - max(k — a — b,0).

Iloazagaua 5

Temeps mocMoTpuM Kak pernaTh obmumit ciay4ail. [lepebepem mBa BapuanTa: Kakoil cTaHOK OyigeM BBO-
JIUTH B CTPO# 11epBbIM. FKcym Mbl cHavYasa BBEJIEM B CTPOIl MIEPBBIN CTAHOK, OTBET OyJIeT:

r1 =« -max(k —a,0) + y - max(k —a — b,0).
Haoboport, eciu cravasa BBECTH B CTPO#l BTOPOii, TO MOJIYyYUUM:

,r.2:y.max(k—b,O)—f—.l?'maX(k_a_buO)'
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YTo0BI MOIYYUTH OTBET Ha 34749y, JTOCTATOYHO B3ATh MAKCUMYM M3 JBYX 3THX 3HAMCHUIL:
r = max(ry,r2).

3aMeTuM, 4TO, pPa3yMeeTcs, PEeIleHre [ATOH 1M0/[3a/[a49u PENIaeT TaKyKe U IePBbIe YeThIPe MO/3a[aqHu.

Pa3bop 3agaun «Pa3bunerHne Tabnuubl»

Aemop sadavu: Januus Opewnuros

Ilonzanaua 1

[Tepebepem nuHuIO pasjeseHus. 3aTeM 3a 7 - M IOCYUTAEM CyMMY B pasjesienHoi tabsuie. Boibepem
ayqimnii paspe3. B cymme pemenne padoraer 3a n-m - (n+m).

Ilonzanaua 2

BameTuM, YTO U HEePEMEIICHIN JTHHIN pa3pe3a Ha 1 B KaXK/I0if U3 [OJOBUH J00ABIISETCS WIN Y-
asiercst Tosibko O(n) mim O(m) KiIeToK. 3HAYUT MOXKHO Iepebparh Bee BapuanTsl 3a O(nm).

Ilonzanaum 3 u 4

3adukcupyem Kakoi-HHOy/Ib paspes Mo BEPTHUKAJIE MePeJT CTOJIOIOM k, TOCIUTAEeM CyMMY B ITOJTyI€H-
HOM IPSIMOYT'OJIbHUKE, HCIIOJIb3Ys CyMMY apudMETHIECKON IIPOrPECCH:

(a1 + ay) .

a1 +as+as+...+a, = 5

[Tpumenss, noayvyaem:
142+ . . +k+(m+1)+(m+2)+...+(m+k)+.. .+ (m-(n—=1)+1)+(m-(n—1)+2)+.. .+ (m-(n—1)+k) =
_ 1+k-k+ (m+1)+ (m+k)) 4 (m-(n—1)+1)+(m-(n—1)+k)

2 2 2

[Tosryuennast cymMMma Takke sIBJIsIeTCs apudMeTHICCKON ITporpeccueil ¢ marom m- k, 3Ha4UT OHA PaBHA!

-k

1+k ((m-(n=1)+1)+(m-(n=1)+k)
=L k+ 3 -k
2
CyMMy B MOpPHU30HTAJILHOM pa3pese HaiigeM 1o GoJiee pocToit hopMmyiie:

n

14+24+...+m+(m+1)+(m+2)+...+(m+m)+...+(m-(k—=1)+1)+(m-(k—1)+2)+...+(m-(k—1)+m)

14+m-k
—
Takum o6paszom, 3a O(1) MOXKHO TTOCUUTATH CyMMy ITpU (DPUKCUPOBAHHOM Pa3pe3e, a 3HAYHT, MOKHO
HafiTu jyqmmit paspes 3a (n + m).

mk

Ilonzanaya 5

3nechb apudmMeTnyecKast MpOrpaccus OJHOMEPHAsI ¥ HAJ0 HAWTH Takoe k, 4ToObI

1tk 1tm

2 4
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Permenne 1

Yuporasi, moJyduM KBaJpaTHOe ypaBHeHue Ha k, u Haiigem Jsyumee k 3a O(1). V3-3a okpyrieHuit
BO3MOXKHA IIOI'PEITHOCTD, IIO9TOMY HY>KHO Iepebparhb OTBeT B Auamna3oHe +1.
Perenue 2

Mozkuo HaiiTn srydriee k, UCIOIB3Ysl JTBOUYHBIN MOUCK (CyMMa MEPBBIX k 3HAYEHUIT BO3PACTAET IPU
yBesmdeHun k).
Ilonzagaua 6

CoBmectum ujen B nopzagadax 4 u 5: [locunraem cymmy mpu (bUKCHPOBAHHON I'DAHUIE PA3JIEa:

Lk g (i DE D eseD) g 1 gnem

2 e

nm

Pemrenne 1 3a O(1) Ha 3amnpoc

Viporiiasi, TOJIyIuM KBaJ[paTHOE ypaBHeHUe Ha k, u HaiijieMm Jydiiee k ¢ TOYHOCTBIO 10 1, Tak Kak
BHAK MPUOJIU3UTEIHLHO PABHO.

Pemrenue 2 3a logy, max(n, m) Ha 3aupoc

MozkHO HaliTh Jiydiiee k, WCIOJb3ysl JBOMIHBIN IOUCK, TaK KaK 3HAYEHUE CJIeBa BO3PACTaeT, Npu
yBesImdeHun k.

Pa3bop 3agaun «MameHénHaa JHK>»

Aemop szadavwu: Onee Xpucmenko

Oobimas naes

st Toro, 9To0bI MOJIYYUTh MUHUMAJILHYIO JJINHY, BCErJa BBIFOJHO YJIAJIUTb KAKON-TO JIEMEHT, a
ITOOBI MTOJIYIUTh MAKCHMAJIBHYIO JIJINHY, Hy?KHO JTOOABUTH KAKOH-TO 37eMenT. JlokarkeMm 3T0.

Jst muamMmyMa. IlycTh MBI 3aMEHIIN KAKOH-TO CHMBOJI. BMeCTO 9TOro yaaJ umM 3TOT CuMBOJ. [limHa
KayKJIOT0 U3 COCETHNX OJIOKOB HE M3MEHUTCs, JTUOO OHU COJILIOTCH B OJIMH. B 11060M ciiydae JJInHA 3aKO-
JUPOBAHHON CTPOKHU TOJIYUNTCS MEHBINe WM PABHA, YeM MPU 3aMeHe. AHAJOTUYIHO, BMECTO JTOOABIICHUST
CHUMBOJIa BCEr/Ia BBITOJIHEE YAAIUTDL CUMBOJI TIEPE]T HIM.

g makcumyma. [Iycrs Mbl 3aMeHn N KaKOW-TO CUMBOJI. 'T0T/1a BMECTO 3TOr0 JI00ABUM B 3TY [TO3UIIUIO
TOT CUMBOJI, Ha KOTOPBI MBI 3aMeHUIH. JlTnHa KayKJ0ro U3 COCETHUX OJIOKOB HE YMEHDLIIUTCSI, 3HAYUT
JUTHHA 3aKOAUPOBAHHON BEPCHH IMOJYICHHON CTPOKH OyIeT He MEHbINe. AHAJTOTUYHO BMECTO Y/IAJICHUSI
CHUMBOJIA BCErJ[a BBITOJIHEE JIOOABUTH CUMBOJI MIEPE]] HIM.

[Iepeitnem Tenephb K PACCMOTPEHHUIO TOTO, KAK PENINTh, KAKYIO UMEHHO OTIEPATINIO C/IEIATh.

Iloazagaum 1 u 2

st Toro, 9ToOBI PEMIUTD TIEePBbIe JBE MO3aa4d, JIOCTATOYHO IepedpaTh MECTO, B KOTOPOE HYXKHO
BCTAaBUTH HOBBII 3JIEMEHT, WU YAAJIUTHL cyriecTBytomnuit. [locie dukcupoBanus n3MeHeHUs, MOYXKHO I10-
CUYUTATD JIJINHY 3aKOJANPOBAHHON CTPOKM MOJHBIM ITPOXOOM IO HEl. ACUMIITOTHKA STOTO PEITIeHUsT O(Lz).

Iloazagaua 3

st Toro, 9robbl PEIUTh TPETHIO M0/3a/a4y, HY?KHO 3aMETHTb, YTO KaKJIblii GJIOK OJIMHAKOBBIX CHM-
BOJIOB, U3MEHMJICS HE CHJIbHO. [109TOMY moc/ie u3MeHeHHst CHUMBOJIA JOCTATOYHO JJIsi KAZKIOI0 MCXOHOTO
6J10Ka ocunTaTh HOBYIO JUIMHY 9TOTO OJIOKA WM HOBBIX GJIOKOB, KOTODbIE MOSIBUIMCH HOC/IE U3MEHEHHUSI.
Acnmvrroruka perennst O(n - L).
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Iloazagaua 4

st TOro, 9TOOBI PEIIUThL YeTBEPTYIO MO/I33/1a9y, HY?KHO 3aMETUTh, YTO IOC/I€ U3MEHEHUsI MEHSCTCS
TOJIBKO OJIOK, B KOTOPOM IIPOU3OIILIO U3MEHEeHNe, WK CoceJHne ¢ HuM O0/10Ku. st Bcex ocTaabHBIX OJI0OKOB
JUINHA He MEHsSIeTCsl, ¥ €€ MOXKHO He nepecunTbiBarb. Acumnrorunka pemerust O(L).

Ilonzagaua 5

Jl1st TOro, YTOOBI PEIIUTh HSATYIO HMOA3adady, HYKHO Hay9IUThCA MOHUMATDH, KaK IPABUILHO yIAIATH
1 100aBJIATH CUMBOJIBL.

Ecmu B crpoke ecth 6J10K JUHBL 1, cocemnne OJI0KH KOTOPOI'O COIEPZKAT OIMHAKOBBIE CUMBOJIBI, TO TIPU
yIaJeHIH 3TOr0 CUMBOJIA 3TH OJIOKM OOBEIUHSITCS B OJUH, U JIIMHA 3aKOUPOBAHHON CTPOKM YMEHBIITATCS.
Ecnu B cTpoke ecTh 6JIOK JIHHBI 1, TO IIpH €r0 y/AaJIeHNH JJINHA CTPOKK yMeHbImuTcd Ha 1. Ecim B crpoke
ecTb OJIOK JJIUHBI 2, TO NPU YAAJEHUU CUMBOJIA U3 HErO, B €0 KOJMPOBKE DOJIBINE HE HYXKHO Oy/eT MUCATh
9HCJIO, U JJINHA CTPOKHU yMeHbIuTcsa Ha 1. Ecim B cTpoke ecth 610k Amunbt 107, To py yaaseHnn CUMBOJIA
M3 HEro JJINHA YUC/Ia YMEHBIIUTCS Ha 1. DTO Bce BO3MOXKHBIE CIIOCOOBI YMEHbIIEHHUsI JJINHBI [IPU yIaIeHUN
CHMBOJIA.

[Ipu mobamsieHUU CUMBOJIA MOXKHO IOCTABUTH €r0 B HAYaJO JJIsi CO3JaHUsi HOBOIO OJIOKa JJIUHBI 1,
9TOOBI JIJIMHA CTPOKH yBeuauaach Ha 1. Takxke MOXKHO KaKO#-TO 6JI0K pa3aenThb Ha JIBa, €CJIM JOOABUTH
Jpyroit cuMBOJI BHyTpHu Ojioka. uisi Gsoka jytmubl o 20, jgoctaTodHo nepebparb, rje UMEHHO Oyjer
HOBBIH cuMBOJI. Ecim jmymua 610ka ot 2 - 10% 10 10°T!, T0 u3 HEro MOXKHO BBLIEINTH OJIOK pa3Mepa
10%, n yBemunUTH JUMHY CTPOKM Ha x + 3. Ecam mmna 6igoka or 107 + 10~ no 2 - 10%, To u3 Hero
MOYKHO BBLIEJUTh OJI0K JAuubl 107, u yBeJIn4uTh NJIuHY cTpoku Ha X + 2. Ecmm gouna 6soka ot 10% mo
10 + 10!, To u3 HEro MOKHO BBLIEIUTH GJIOK JutiHbL 8 - 1071, 1 yBesmuuTs jumHy cTpoKn Ha = + 1.
9T0 BCe BO3MOYXKHBIE CIIOCOOBI YBEJIMIUTD JIJINHY CTPOKU IIPU J0OABJIEHUN CHMBOJIA.

Jtst Kazk1oro 6JI0Ka IIPOBEPUM BCe ONTUMAJIbHBIE CIIOCOOBI T00ABJICHUS U yIaJI€HUsT CHMBOJIa U BbIOE-
peM onTuMaJIbHbI crocob cpejm Beex. Tak Kak jyisi KazkJ0ro 6J10Ka onTuMasbHbIX criocobos seero O(1),
To acuMiToTHKa perternst O(n).

Pa36op 3agayn «AHTeHHa»

Asmopo sadavu: Harnuua Opewnukos, Iennaduti Kopomkesuy

Ilonzanaua 1

st Toro, 9TOOBI PEIIUTD HEPBYIO M0/133/1a9y, MOYXKHO I1epedpaTh, B KAKOM ITOPsJIKE HY?KHO COCJIMHUTD
dparmenTsl. Beero cymecryer n! Takux BapuaHToB. J1JIst KaXK 1010 BApUAHTA MOYKHO BBITHCJIATD O3UIIAN
BCEX IEPEKJIaJUH U IIPOBEPUTD, IIOIXOIUT JIU TaKOil BapHUaHT.

Iloazagaua 2

JlJist TOro, YTOOBI PEIIUTb BTOPYIO MOA3aady, Hy?KHO 3aMETUTh, UTO €CJI Ha OJHOM n3 (hparMeHTOB
IIPUCYTCTBYET O0JIee OHON MePeKIaIMHbI, TO, €CJIA CYIIIECTBYET CIIOCO0 MPaBUILHO COOPATh aHTEHHY, pac-
CTOSHUE MEXKJTY COCEHUMU MEePEKJIaIUHAMU JIOJI2KHO OBITH PABHO PACCTOSIHUIO MEXK/TY ITePEK/IaIMHAMY Ha
stoMm dparmente. I[losTOMy MOXKHO 3apamee MPOBEPUTD, UYTO PACCTOSTHUS MEXKIY COCETHUMHU IIePEeKJIa -
HAMU B KaXXJIOM OTJIEJIBHO B3ATOM (bparMenTe paBHbI. [lociie 1ero MOXKHO OCTaBUTH B KaXKI0M (bparMeHTe
TOJIBKO IIEPBYIO U IIOCJIEIHION HEPEKJIaIuHbl. 3aTeM, KaK B IpeablayIIeil monzagade, mepedbparh HOPsIoK
dparMeHToB U IPOBEPUTD, IMOAXOIUT JIK OH.

Oo6miast ngest

Kak Bo BTODOIl 110/138,/1a1€, OCTAaBUM Ha KaXKJ0M (bparMeHTe TOJIBKO IIEPBYIO U [TOCJIEJIHION0 [T€PEKJIA M-
wbl. [lycrs Ha i-M (pparmenTe repBas epekJiamHa HAXOUTCS HA PACCTOSTHIY [; OT HAYAJIA, & [TOCJIeIHSsT —
Ha, PACCTOSHUM T; OT KOHIA. Hayuumcs mpoBepsTh, CyIIeCTBYET JIM HOPI0K (PParMeHTOB, MPU KOTOPOM
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pPacCTOsHIEe MEXK/Iy COCEHUMU IepeKaaaumHaMu Oyaer paBHO d. [lycTh Takoi mopsioK cymmecTByeT, 060-
3HAYUM €TI0 (1, G2, - - - §n- LOIJIA JOJKHO BBINOMHATHCA T, +-lg, . = d (1 < i < n—1),3mauur ly,,, = d—ry,.
PaccmorpuMm rpad, BepImHAME KOTOPOTO SIBJISTFOTCST BCe IeJible ducia. 1IpoBeemM opueHTHpOBaHHOE Peb-
po u3 l; B d — 1; o1 Bcex ¢. 3aMETUM, UTO UCKOMBIN MOPSIIOK CYIIECTBYET TOIJIa U TOJBKO TOTJA, KOTJIA
B IOCTPOEHHOM Tpade cymiecTByer Ditepos 1myTh. [lonck DitsepoBa 1myTu (1 IpoBepKa CylIeCTBOBAHNUS)
SABJISIETCH CTAHJ/IAPTHBIM AJITOPUTMOM.

Hamnpumep, B epBoM Tecte u3 npumepos, Iy = 3, r1 =4, lo =6, ro = 2, I3 = 1, r3 = 2. B orBere Ha
tect, d = 5. [Tocrpoum rpad 1Mo 3TUM JAHHBIM:

Oe
3

Psamom ¢ BepmuuaMu HammcaHbl COOTBETCTBYIOIINE UM YHC/IA, a PAJIOM ¢ pebpaMu — HOMepa COOT-
BeTCTByIONUX UM dparmMeHTOB. BujHo, 4To mocsiesoBaresbHOCTE pebep 2, 1, 3 sBisieTcs DitiepoOBbIM
Iy TEM.

JLJ1st periieHust OCTABIIMXCS 110133124, MBI Oy/IeM HAXOJIUTh HEKOTOPOE MHOYKECTBO 3HAYEHUI d, KaXKJ0€e
U3 KOTOPBIX OYyJEeM MPOBEPSTH 3a JIMHEIHOe BpeMs aJIrOPUTMOM W3 MPEIbIIYINero ab3ala.

Ilonzanaua 4

YT0o0BI pelInTh YeTBEPTYIO MOA3aJaTy, HYy?KHO 3aMEeTUTD, YTO 110 mpuHImiLy Jlupuxie Bceraa OyaeT cy-
IIECTBOBATL XOTs ObI OJIMH (PParMeHT, COAePKAIINi X0Ts Obl ABe IepeKIa unbl. 1109ToMy, ecIn HCKOMBIT
[IOPSIIOK CYIECTBYeT, PacCTosiHrne d MeXKJy COCEIHUMM IEePEKJIaJIUMHAMHU JIOJPKHO OBITH PABHO PACCTOSI-
HUIO MEXKJIy COCEIHMMU IepeKJiaIuHaMi Ha 3ToM (gpparmenTe. Bocmoab3yeMcsl aJIropuTMOM U IIPOBEPHUM,
IIOJIXOJNT JIX JaHHoe d.

Iloazagaua 3

YT0o0BI permuTh TPEThIO O3a1a9y, MOXKHO IepedpaTh JBa BapUaHTA:

e Eciu dparment mHomep 1 He OYJIET CTOATH CAMBIM IOCJIEHUM, TO MOXKHO Iepebparb HOMep dpar-
MEHTa ¢, KOTOPBII OyIeT CToATh cpaldy mocie ¢gpparmMenTa 1, u npoBeputh d = r1 + ;.

e Eciu ¢pparment Homep 1 OyzieT CTOSITh CAMBIM MIOCJIEIHUM, TO (DparMeHT HOMep 2 He OyIeT CTOSTh
mocaeaanmM. Moo rtepebparh HOMep pparMeHTa i, KOTOPbIi OyIeT CTOSTh ocje pparMeHTa 2, u
npoBepuTh d = 1o + ;.

Takum o6paszom, mbl mposepum O(n) BapuanToB, KaxKblii 3a Bpems O(n). Urtoro, perenne paboraer

za O(n?).

Ilonzagaua 5

YTo6bI pemuTh MATYI0 M03a/1a49y, MOXKHO 1IpoBepuTh Bee 3HadeHust d or 0 no 200. omosHuTEHHO
100-n

YCKOPUTB pellleHre MOXKHO IIPOBepsist TOJIbKO 3Hadenust d ot 0 110 | 1 J-

Ilonzagaua 6

Hakonerr, 94To6b! permuTh 3aj1a4dy Ha MOJHBIH 6a/ul, HyKHO OBLIIO HAYYUTHCs MPOBepsTh ToIbKO O(1)
pa3IMYHLIX BapuaHToB d. Paccyorpum napst (ly,,7q,, ;) ¥ OTCOPTHPYEM HX B IIOPs/IKe Bo3pacTaHus [. 3a-
MEeTHM, YTO TaK KaK CyMMbI 3HAYEHUN B KaKJOU mape paBHbI, 3HadYeHus 1 OyayT yobiBaTh. Cpenn Bcex
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3HaYeHUl | B paCCMOTPEHHBIX Iapax He IPUCYTCTBYET POBHO OJIHO, COOTBETCTBYIOIIEE ITepBOMY (hparmMeH-
Ty. AHaJOrMYHO, CpeIu BCEX 3HAYEHUI T OTCYTCTBYeT 3HaUeHNe, COOTBETCTBYIOIIEE IIOC/IeIHEeMY dpar-
MeHTy. Takum 06pa3soM, MOKHO OTCOPTHPOBATDL BCE 3HAYEHUS | B MOPSIKE BO3PACTAHNS, BCE 3HAYCHUS " B
HopsiJKe yObIBaHUs U IPOBEPUTH 4 BapuaHTa 3HAYEHHS d: CYMMa OIHOIO U3 JIBYX MUHUMAJIbHBIX 3HAYECHUN
[ m oHOTrO M3 JABYyX MaKCHUMAJbHBIX 3HAYCHUI 7.

Pa36op 3apgaun «Kanengapb Ha Anbde LlenTaBpa»
Aemop sadavu: Andpet Cmanxesuy

Bamernm Kio4eByo niero. [Iycrs Mbl HaIIUIM © — HOMEp JIHSI OT HAaYAJIa JIETOCUUCIEHHS JI0 33/[AHHOTO
BO BBOjie jiHs1. C IIepBOro JHS IEPBOr0 MeCsIa epBOro rojia (KOTOPHIi, KaK MbI 3HAeM, HMeJ 0003HadeHIe
«a», nponuio x — 1 gueit. Kaxk/ple w JiHeil OBTOPSICS JIeHb ¢ ODO3HAYEHNEM <@y, II09TOMY Ha CAMOM
Jleste Hac mHTEpecyer BenmanHa y = (z — 1) mod w.

Bamernm, 4ro ecim y = 0, TO JieHb MMeeT OOO3HAUEHME «a», ecim Yy = 1, To «b», W Tak Jajee.
YT00bI TOJIYYUTDH 110 CJIBUTY OTHOCUTEJILHO «a» OYKBY B aHIVIMIICKOM aJihaBUTE, MOXKHO BOCIIOJIH30BATHCS
BO3MOXKHOCTSIMU $13bIKa, porpammupoBanus. B C+ -+ 910 cuesaTh npoiie Beero:

cout << ’'a’ + y << endl;

B npyrux sizbikax moryT norpeboBarhes (pyHKIun npuBeieHus tTuna. Hanpumep, B [lackare:

writeln (chr(ord(’a’) + y));

B aswike Python:

print (chr(ord(’a’) + y))

Ocrajoch pazodpaTbcs, KaK HAfTH .

ITonzamaua 1

B nepsoit mogzanatie roa cocrout u3 oguoro mus. Ilosromy ¢ =1 u j = 1, a suagur x = k.

IToazagaua 2

Bo Bropoii nogzagade m = 1, to ectb mecsn Beero onut. x = (k — 1) - d 4 4. 3amerum, 4T0 B TOM
oj3a/1ade 6J1arogapsi TOMy, 9To k HeOOJIbINOe, JOCTATOYHO 32-OUTHOTO THUIIA, JAHHBIX.
ITonzamaua 3

B Tperbeii og3amaue peusb Bce BpeMsi UieT 0 nepBoM nHe nepBoro mecsna. = (k— 1) -d-m + 1.

ITonzamaua 4

B ugerseproii momzazade k = 1. Tojg yuurbiBaTh He HAJ0, HAJIO YUECTh TOJIBKO JE€Hb M MECsII.
x=(j—-1)-d+i.

ITonzamaum 5 u 6

Haxkowner ostyunm o6iyto dbopmyiy: x = (k—1)-m-d+ (j — 1) - d + 4. Onaume usitoii nojzagadu B
TOM, 9TO B Hell k HEBEJIMKO M MTOITOMY MOXKHO WCIOIH30BATh 32-OUTHBIN TUI JTAHHDBIX.

B zaksouenne oTMeTHM, UTO Pa3JIUUHBIE CIOCOOBI UTEPAIUSAMU IePEeOUPAThH JTHU MOTJIM IIPOXOIUTH
HEKOTOPbIE TI0JI33/Ia491, HAIIPUMeEp noja3aaadn 1, 2, 3, 5.
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Pa306op 3apgaun «Hucna»

Aemop 3adavu: Andpeti Cmarkesun

Iloazamaua 1

BameruMm, uro k = 0 o3HaYaET, YTO YHMCJIO JIOJXKHO COCTOATH M3 BCEX OJMHAKOBBIX Iudp. B 3Toii
1o/[3a,/1ade MOYKHO IIPOCTO YBEJIUYUBATDL T, IIOKa Bce udpbl uncia He OyayT oamaakoBbl. Jucao 111111
obJrajilaeT STHUM CBOMCTBOM U HE MEHBIIE BCEX BO3MOXKHBIX UHCEJ BO BBOJE, 3HAYUT OyJeT CACIAHO He
6OJIBITIE YeM TAKOe KOJUYIECTBO MIAroOB.

Ilonzaga4ua 2

B sT0it moazamade ypeandenne maraMu o OJHOMY y»Ke He IIPUBOAUT K yciexy. s momydenus 6aJi-
JIOB 3a 3Ty I0J3a/1a9y HYXKHO Pa300parhcs, KaK yCTPOEHO MUHUMAJIBLHOE YHCJIO, OOJIbIee 3aJaHHOIO,
COCTOSsIIIEE U3 OMMHAKOBBIX IUMP.

[TepByio mudpy 4dncia HEIb3sl YMEHBIIUTH, [IOCMOTPUM, MOXKHO JIM €€ OCTaBUThL Takoi »ke. [loiigem
[I0 YMCJIy OT CTApIInX Iudp K MJAIIINM, IIOKa OHH paBHBI HepBoil nudpe unciaa f. Eciam B Kakoil-To
MOMEHT ouepenfasi 1udpa nudpa OTIAIaeTCs OT IIEPBOil, IOCMOTPUM MeEHbIIEe OHa MM OoJibine. Ecin
OHAa OKa3bIBAETCST MEHBIIE ITEPBOil MM PHI YKCIa, TO MOYKHO IIPOCTO 3aMEHUTH Bce IUdpHI Ha f, MOy IUB
OoJIbIliee YHCIIO U3 BCEX OMMHAKOBBIX Iudp. Ecin ke oHa oKasbIBaeTcs OOJIbIIE, TO IPUAETCS YBEJIUINTD
[epBYIO MUMpPy. ITO MOXKHO ClejIaTh, €CJIM OHa He paBHa 9. B 5ToM ciiydae 3all0JHAM YHCJIO TudpaMu
f + 1. Naage Ham0 B3ATh YUCIO U3 BCEX €IMHUII, UMEOIIee Ha OAHY IUMpPY B CBOEH IeCATHIHON 3alluCh
OoJIbIIIE.

Ilonzagaua 3

B s7o0it 3aa1e cHOBa MaJIeHbKOE 3HAYECHUE T, U MOYKHO YBEJIMIUBATD €r0, IIOKa BCe ero udphl, KPOME,
MOXKeT OBITb, OJIHO# He cTanyT paBHbl. Ha s3ToT pa3 Bepxuum moporom BeicTynaet ducao 100000. Emxun-
CTBEHHAsI TPYJIHOCTb 3TOH IOJ3a/[a9l — TEeXHUUIECKasl, IPOBEPUTH, UTO Bce MUMPbI, KpoMe He Hojiee dyeM
k, paBHBI.

Ilonzanaua 4

Ha camom jente mosiHoe perieHme 3a1a49u Jazke Mpolre pa3dopa YaCTHBIX CIIy9IaeB MPEIbLIYIINK MO
3aJ1ad. 3aMeTUM, UTO UCKOMOEe UMCI0 nMeeT He Oojiee 18 jecssTHIHBIX Mudp. SHAYUT BCETO MTOJXOJSIIITIX
qucest 18 -9 g k = 0 u ne 6osbrre 18 - 10 - 18 - 10 must £ = 1 (Bo BTOpOM citydae Mbl epebupaeM Jiiu-
Hy, OCHOBHYTO UMDY, TO3UIMIO OTIMIAIONIEHCs U caMy oTindaroltytocs ). [lepebepem Bce OTEHIMAIbHBIE
OTBETHI U U3 TEX, KOTOPBIE HE MEHBINE T, BHIOEpEM MUHUMATLHBIH.

Kom va C+-+, KOTOpHI cTpouT Yncjao u3 nudp d JIUHBL [en, HA MO3UIMKA POS CTABUTCs Iudpa d2:

long long num(int len, int d, int pos, int d2) {
long long res = 0;
for (int i = 0; i < len; i++) {
if (i = pos) {
res = res *x 10 + d2;
} else {
res = res x 10 + d;

}

return res;
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Kox na C+-+, koTopslil nepebupaer Bce MOAXOAMIIME Yhcia Jd k = 1:

for (int 1 = 1; i <= 18; i++) {
for (int d = 0; d < 10; d++) {
for (int p = 0; p < i; p++) {

for (int d2 = 0; d2 < 10; d2+4+) {
long long y = num(i, d, p, d2);
if (y >= x&& (ans =— —1 || y < ans)) {
ans = y;

Pa36bop 3agayun «Xopolune packpackum»
Aemop 3adavu: Uavdap Tatinyirum

OTa 3a1a9a — JOBOJbHO HETPAJAUIIMOHHAS JJIsl OJUMIIHA 10 HHpopMaTuKe. BMeCcT0 KOHKPETHOI'O KOH-
CTPYKTHUBHOTI'O WU &JITOPAUTMHUYECKOI'O PelleHns yYaCTHUKAM IIPeJIarajoch MO3IKCIEPUMEHTUPOBATD C IB-
pucTukamu u mepedbopom.

[Ipex e yeM pas3obpaThb OCHOBHBIE HIAEH, OTMETHM, UYTO KOHCTPYKTHBHOI'O pEIIeHUsI B 9TOU 3ajade,
ckopee Bcero, HeT. Ha 9T0 HABOIUT Cjie/yIoliast MbIC/Ib: KOHCTPYKTUBHBIN MATTEPH, KOTOPBIA peraJj Obl
3aJa4y JJIsl IPUBEIEHHBIX OIPAHUYEHUH, MO Obl OLITH PACIPOCTPaHEH Ha OEeCKOHEUHOe IoJie. A MOXK-
HO J0Ka3aTb — KCTaTUu, MHTEPECHOE OJIUMIINaJHOEC YIIpaKHEHHUE 110 MaTeMaTUKe — 9TO paCKpaCUuTb TaKNM
obpazoM B 2 wiu 3 1npeTa 6ECKOHEYHOE T10JIe HEBO3MOXKHO.

OrmeTnM, 9TO B 3ajiave OYE€Hb MaJIEHbKHE OI'DAHUYEHUs] U MOTECTOBAasi OIeHKA. B MpuHIAITe, MOXKHO
JIOKAJILHO 3aITyCTUTH PEIIEHNE JIJIS BCEX BO3MOYKHBIX BXOJI0B (11X 200) ¥ OTIIPABATE B CHCTEMY PE3yJIbTATHI
npegmnojcuera. [Ipakruaecku jr060e MpoIBUKeHNE JJist DOJIBINNX TOJIEN BO3HAIPAXKIAETCsT DAJIIAMHA.

IlepeiimeM Temeph K pacCMOTPEHHUIO OCHOBHBIX Heil mepeOOPHBIX PEIeHni W PEITeHnil ¢ ITOMOIIBIO
JIOKQJIbHBIX ONITAMU3AINN.

Ilepe6op

Camoe npocroe perierne 31o nepe6op 3a O(c™™), MOXKHO HepebupaTh BCe PaCKPacKH MPOCTON pe-
Kypcueii: mepebuparhb IBeTa KJIETOK B IOPSAIKE COPTHUPOBKHU II0 CTPOKAM U IIPH PABEHCTBE II0 CTOJIOIAaM,
U TIPOBEPATDH, MOAXOINAT JIM UTOTOBOE TMoJie. TOOBI ONTUMUSHPOBATE 3TO PEIleHre, B Ipolecce rmepedbopa
MTOAXOJISIIINX PACKPACOK, MOYKHO IIPOBEPSATDH, YTO CPEIM KJIETOK, KOTOPBIM YK€ IPOCTABJIEHbI 3HAYEHUS,
HET IJIOXUX YeTBEPOK. DTO PeIleHne yyKe MOYKeT IPONTH BCe TeCThI ¢ ¢ = 2 U 3HAYUTEJbHOE YUCJIO Te-
croB ¢ ¢ = 3. UtobnI emte 6oIbIIe ONTUMU3UPOBATDL PEIIeHne, MOXKHO Mepeduparh MBeTa Ui KJIeTOK B
cay4aiiHOM IOpAIKeE.

JlomoTHuTEIbHAST ONTUMU3AIS, KOTOPas CHJILHO YCKOpsieT mepebop, — M00aB/IEHNE <« MEMOU3GUUL>.
A nMeHHO, JaBaiiTe 3aIIOMUHATH HEKOTOPYIO MHMpOPMAIIUIO PO TEKYIIYIO PACKPACKy, KOTOpas TOYHO He
HpuBeJeT K OTBeTy (Tak Kak Takas Ke KOMOUWHaIusl nepebupaJjach paHee, U OTBeT HaiijleH He ObLi).
Hanpumep, MOXKHO XpaHUTh MHOYKECTBO TPOEK (¢, Y1, Y2), UTO CPEJIU y2Ke MOKPAIIEHHBIX KJIETOK HANIeTCst
T, 9TO Ay y; = Qpy, = C, 1 IIPOBEPATH, YTO TAKOE MHOYKECTBO HE BCTPEYAJIOCH, KOIJIa Mbl HQUUHAEM KPACUTh
[IEPBYIO KJIETKY B OIPEIE/IEHHON CTPOKE.

[Ipormioe perrenne paboraeT 3aMeTHO JIydIle Mpu M < 7, B IPOTUBHOM CJIydae MOXKHO ITOMEHSITh
MECTaMH T ¥ 7 W TPAHCIIOHUPOBaTh IoJjie Jjist orBeTa. C 9THUMHU ONTUMU3AIUSIMA MOYKHO IPONTH HOYTH
BCE€ TEeCTHhI.

JlokaJjibHBbIE OIITMHN3AlINN

,ZLPYFI/IM BO3MOXKHBIM PEIICHUEM ABJIACTCA METOJ JIOKaAJIbHBIX OHTI/IMI/ISaHI/If/'I.
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Wcxomao mpocTaBuM Kazkao#l KjeTke ciaydaiHbiii mser 1...c. 3areM OylaeM BBIOMPATH CJIyYaiiHYIO
KJIETKY U U3MEHSTH el 1IBET, €CJIM IPU 3TOM YMEHBITUTHCA CMOUMOCTb TIOJIS.

CToMMOCTBIO TTOJISI MOXKET OBITH MOYTH Jitobasi (DYHKIMSI, KOTopas OyaeT paBHA HYJIO JJIsl XOPOIINX
noJteit. Hampumep, 3a Hee MOYXKHO B3STb KOJUYECTBO YETBEPOK T1,T2,Y1,Y2, 9To 1 < 1 < T2 < n,
1 <y1 <ya2 <m, urierku (x1,y1), (x2,91), (T1,y2) u (x2,y2) HMOKpaineHsl B oauHakosblii nser. Korga
HUKAKOE U3MEHEHUE I[BETa He MPUBEMET K YMEHBIIEHUIO OTBETa, MOYKHO 3aBEPIIUTD IIPOIIECC.

JlJist OOJIBIIMHCTBA C/IYYAWHBIX PACKPACOK CTOMMOCTH B KOHEYHOM UTOre OyIeT paBHA MaJIEHHBKOMY
qucay. A ecam ¢ UCXOTHON pacKpackKo#l «noge3éms», TO CTOMMOCTH OyIeT paBHA HYJIO, U TOJE COMIeTCs
K xopormreMy 1oJif0. OTCIoJla BBIXOIUT CJIEYIOINIEe pelrteHne: Oy/IeM CJIyYaifHO TeHepUpPOBAThb MCXO/HBIE
[I0JIsI, 3AIlyCKATH OIHUCAHHBINA Ballle IPOIECC, ITOKA CTOMMOCTH YMEHBINAETCS, U IPOBEPITH YTO B KOHIIE
nonyumica 0. Eciu momy4nics, To MOXKHO BbIBeCcTU OTBeT. Hate, reHepupyeM UCXOIHOE TI0JIe 3aHOBO.

DTO perenne cmocobHO TPONTH BCe TECTHI ¢ OTPAHUIEHUSIME 9TOM 38Ia<N MEHBIIE IeM 3a CEKYH/TY.

Pa36op 3apgaun «A+B>»

Aemop sadavwu: Muzxaun [Tymuaun

IToazagaua 1

[Teppast moazaada permaercs: mepebopoM n! mepecTaHOBOK.

IToazagaua 2

Kaxkpliit crosber; MOKHO oxapaKTepu3oBaTh TpeMsl napamerpamu (obosHaunM 1nudpbl B HEM 3a a;,
bi, ¢;):

1. Ecrb sin B HéM nudpa HOJIB (3TO BIUSET HA TO, MOXKET JIi OH ObITh HEPBbIM).

2. Tpebyercs i eMy MepeHOC U3 CTOJIONA CIIPaBa, B 3aBUCHMOCTH OT TOro, BepHO (a;+b;) mod 10 = ¢

win (a;+b;+1) mod 10 = ¢;. Eciin Hu 0/1HO U3 3TUX PABEHCTE HE BBIOJHEHO, TO oTBeT 0. O60o3HAIMM
sror napamerp needCarry; € {0,1}.

3. Coszmaér s 3T0T CTOJIOEI MEPEHOC Yepe3 paspsal. DTo Tak, Korga a; + b; + needCarry; > 10.
O6oznaunm stor cronben makeCarry; € {0,1}.

Bymem BoiOMpaTh mepecTaHOBKY CTOJIOIOB CjIeBa HAIpaBo. llepBbIM MOXKeT maru crojber 6e3 Hysel u
He cosjaromuil nepenoca. Ecim nocie cronbna ¢ uaér crosber j, To needCarry; = makeCarry;. Hnsa
nocseuero crosidna needCarry; = 0. [lomyaaercs rpad, B KOTOPOM HY2KHO HANTH IUCIO TAMUJIBTOHOBBIX
myTeil. DTO MOYKHO CJIeIaTh IPH TIOMOIIH JIHHAMIYECKOro HporpaMMuposanns 3a O(27n?), pemms, Takum
00pa30M, BTOPYIO TO/I33/1ady.

Ilonzanaum 3 u 4

(°H
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B nonydennoM rpade ecTh YeThIpe BUIa BEPIIUH B 3aBUCHUMOCTH 0T 3Hadenuii needCarry; u makeCarry;.
O603HaYNM 9TH BUJIBI CJIEIYIOMUM 00PA30M:

e Tum A: needCarry; =0, makeCarry; =0
e Tun B: needCarry; = 1, makeCarry; =0
o Tun C: needCarry; = 0, makeCarry; =1
o Tun D: needCarry; = 1, makeCarry; =1

Ha pucynke nokasano, kakue pébpa ecTb B rpade, a TakyKe KaKue BEepPIINHBI MOTYT ObITh HAYAJBHBIME U
KOHEYHBIMU.

[TocumTaTh raMUTLTOHOBBI I TH B TAKOM rpace MokHO jguHamukoit 3a O(nt): d,[A][B][C][D] — wucmo
Iy Teil, KOTOpble 3aKAHINBAIOTCS B BEPIINHE BUJA T U IPOXOJISIIIe Yepe3 COOTBETCTBYIOIIEE YKMCIIO0 BEPIIUH
KasKJI0T0 BAJA. DTO PEIIaeT HoI3a/1ady 3.

Yrobs! permuTh mojizagady 4, Hy»KHO y9eCTb, UYTO HEJIb3s HAUYUHATH CO CTOJIONA ¢ HYJIEM. DTO BJIUASIET
Tosibko Ha 6a3y aunamukm: B d4[1][0][0][0] u dp[0][1][0][0] Hy2KHO 3amucaTh KOJIHYECTBO COOTBETCTBYIOIINX
CTOJIOIOB, B KOTOPBIX HET HYyJIeil.

Iloazagaum 5 u 6

Ha jo6oM myTu B TakoM rpadpe, KOTopblii HaunHaeTcd B A miau B, KoumdecTBo Bepuind Buga B He
DoJiee YeM Ha, OJUH IPEBOCXOIUT KOJIUIECTBO BepiiuH Bujia C. DT MO3BOJISIET COKPATUTD YUCJIO COCTOSTHUM
B muHamuke 10 O(n?), pemms, TakuM 06pasoM, Hox3aiadan 5 u 6.

Ilonzanaua 7

Ob6osnaunm 3a A, B, C, D Koau4uecTBO BepIINH KayKIO0To Buja. JI100oi MHTEpecyIonuil HAC MyTh
BBITJIAAT CJIEIYIONIAM 0Opa3oM:

"B C B CBC..BC_

IIpu sTOM BepimuHBI A pacrojIoyKeHbl B IpoMeXKyTKax nepell B, a TakxKke B mocjenHeM. Bepmunbr D
PACIIOJIOXKeHBI B IpoMexKyTKax rocsie B. Kpome Toro, eciin B # C, To orser 0.

Ecou B=C=0wu D >0, to orger 0. Ecou B=C =0wu D =0, o orBer Al.

Eciim B = C > 0, To orBeTOM OyeT MPOU3BEIEHHE CAELYIOMNX THUCEII:

1. Komuuecrso criocoboB paccraBuTh Bepmimubl B 1o mecram: B!

2. Kommgectso crioco6oB pacctaBuTh Bepmuibl C mo Mectam: B!

.. !
3. KonnuectBo criocobos paccraButh A BepiiuH B B 4+ 1 TPpOMEXKYTOK ¢ yIETOM MOPSIIKA: %.

. . (D+B-1)!
4. KosmmyecTBo criocoboB paccTtaBuThb D BepIIuH B B TPOMEXKYTKOB C YIETOM IIOPSIJIKA: o

Otser pasen (A + B)!(D + B — 1)!B. 9ro pemenne 3a O(n) nNpoxoauT moa3agady 7.

Iloazagaua 8

OcraJjioch y4ecTb, 4TO cpejy BepiinH Buja A 1 B MoxKeT ObITh CKOJIBKO-TO BEPIINH, ¢ KOTOPBIX HEJIb3SI
HaunHATE (CTOJOIB! ¢ Hyaamu). Obosnadnm stu Koamdectsa 3a Ay u By.

Kak n B nporwioit mogzagade, eciu B =C =0u D > 0, to orBer 0. Ectu B=C =0u D = 0, T0
orser (A—1)!- (A — Ap).

Janee B = C > 0. CHadaja OTI€JIbHO ITOCYUTAEM:

® ansp — YHCJIO HYTeﬁ, KOTOpbI€ Ha4YMHAIOTCA C BEpPHIMHBI BHa B. 9to O3HaYaeT,

YTO TMPOMEKYTKOB, B KOTOpBIEé MOYKHO CTaBuTb BepmuHbl A, wHe B 4+ 1, a B. Torma

A+B-1)! —1)!
ansp = B~ Bl UEPot - BEBC — (A 4+ B-1)I(D + B - 1)!B?
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e ansy —  4peno  Imyrei, KOTODBIE ~ HA4YMHAIOTCA ~ C  BepmmHBL  BHga  A.
ansay = (A+ B)(D+ B —1)!B — ansp

OTBetr paBeH ans4 - A;‘AO +ansp - %.
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