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3apgada A. Tpu cbiHa
st perienust 9Toil 3aa4uu Tpebyercst cuntarh nesble nciaa A, B u C, a 3arem Beieectu A + B + C.
OHaKo B 3TOM 3aJa4€ eCTh ABEe BCIOMOIaTe/IbHbIE I'PYIIILI TECTOB, IO3BOJISIONINE PEIIATh €€ IOITAIIHO.
Jlast mpoxoxkaeHust 1-fi rpyIIbl TECTOB MOXKHO HE CYUTBIBATH BBOJMMEBIE YHCJIa BOBce. JlocTaToduHO
HAITMCATH BBIBOJ, Uncya 8 — oTBera Ha 3a7ady npu A =8, B =0,C = 0.
Bo 2-it rpymme recros B = 0 u C' = 0, H09TOMY JIOCTATOYHO CYATATH TOJLKO [IEPBOE YNUCIO U BHIBECTH
OTBET, paBHbIA A.
Kpurepun onennpanmusi:

Orpannuenust Heob6x.
Ne | Bammet A ’ B C IPYIIIIBI
1 12 A=28 B=0 C=0 —
25 A<L100| B=0 C=0 1
3 63 A<100 | B<100 | C <100 1,2

BaJiibl BbICTABIAIOTCS aBTOMATHYIECKH TPOBEPSIONIEH CUCTEMOTA.

3apayva B. lNonnanackue Badhnwm

Ecimt = a+bu k = p, To Baust moxker cuenars He 6osibiie 1 Badum, a 1 Badiiro MOXKHO CIeIaTh
Beerja. [loaromy 4To6bI peIuTh 1-10 IPyYIIILY, JOCTATOYHO BHIBECTH €JIMHUILY.

Bo 2-it rpymie Takke Hesb3st ucnedb 6oubine 1 Badin, Tak kKak k = p. [losromy 3a1a4a COCTOUT B TOM,
9TOOBI IIPOBEPUTH XBATUT JIU HAM BpeMeHH, 9TOObI ucevb 1 BadJiio, TO ecTh TPOBEPUTD, 9TO t = a + b.

3-s1 IPyIIIIa PEeNaeTcsi AHAJIOTUYHO 2-if, TOJIBKO 3/1€Ch HAJIO IIPOBEPUTH, XBATUT JIX TECTA, YTOOLI UCIIETb
1 Badtio, TO ecThb uTO P = K.

B 4 rpynme tecra xBarur MakcuMmyMm Ha 2 Baduiu. lasafite nocmorpum, xBaruT Jju Bane Bpemenu
Ha [pUroToBsieHne oiHoil (¢ > a + b) win nByx (t > 2 - (a + b)) Badenb. PazobpaB HECKOJIBKO CIIydaes,
[OJIy9aeM OTBET.

Yrobb! ciaTh 3Ty 3ajady Ha MOJHBIN OaJul, JaBaiiTe MOCYNTAEM, Ha CKOJILKO BadJiell XBaTaeT BpeMeHu
I Ha CKOJbKO Baduieit xBaraer recra: ¢ = t//(a +b), co = k//p, rne // obosHadaer 1esouncIeHHOE
nesienne. Torya orBeroMm Gy/er min(cy, c2). Mrorosas cioxkuocts perennst — O(1).

Kpurepun onennpanmst:

Ne | Basnt Orpanudenust Heo0x.
t k TpYIIIBI

1 9 t=a+b k=p —

2 14 t<2-10° k=p

3 14 t=a+0b | k<2-10°

4 21 t<2-10° k<2p 1,2

5 42 t<2-10° [ k<2-10° 1-4

Baibl BbICTABIIAIOTCS aBTOMATUYECKH TTPOBEPSIONICH CUCTEMOTH.

3apayda C. Bacss v yuBeTo4dku
B 1-it rpymie npu 3ajaHHbIX OrpaHuYeHusX Bacs MOXKeT TOJIBKO HPOXOJMTH KazK/0e IoJie JPYT 3a
JIPYTOM pa3 B JieHb. SHAYUT, B i-il JIeHb OH OyJIeT MOJIydYaTh eIUHUILY HEJIOBOJILCTBA, €CJIM ITOCETUT IOJIE,
KOTOPOE eMy HpPaBUTCA — TaKoil yK crpanubiit Bacsa. Tak, 3a KaxKIyi0 eIUHUIly B CTpoke s Bacs mosryaur
OJIHY €JIMHUILY HEJOBOJIBCTBA, [IOITOMY, YTOOBI MOCUYATATH OTBET, HMOCUYUTAEM IPU MTOMOIIU [HUKJA WA
BCTPOEHHO B CTaHJIAPTHYIO OMOINOTEKY A3bIKa (DYHKIIMHM YMCJIO0 CUMBOJIOB «1» B CTPOKE S.
Bo 2-it rpynme BbIrogHee BCero B MEPBBI XKe JeHb MPOiTH Bech MapmipyT. Torma HegoBoabCTBO Bacu
OyseT paBHO 1, ecsin B cTpoKe ObLIO HedeTHOe yucyo ejunuil, U 0 nnade. /laHHOe pelllenne OTInYaeTcs OT
peIleHust EePBOil IPYIIIBI TECTOB TOJBKO BBIBOJIOM.
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[Toiimem, mogemy 910 onrruMaJjbHast cTparerusi. Ecim Bacs mosmyanT HyseBoe HEI0BOJILCTBO, TO MEHb-
IIee HeIOBOJILCTBO TOYHO IOJIYYIUTH Heab3d. Ho ecsim sTa crparerus macT HAM €IMHUITY HEIOBOJILCTBA,
[IoYeMy HET MapIpyTa, KOTOPBI He IPUHECET HU €IWHUIIBI HEJOBOJIbCTBA !

Ecam sToT asroputm JaeT eIUMHUILY B KadeCTBe OTBETA, TO BCETO B CTPOKE § HEUETHOE YUCIIO €JIMHMUIIL.
Yro0bl MOJNIYyIUTDh B pe3yJibTaTe HOJIb €IWHUI] HEIOBOJLCTBA, Bace HYKHO OpraHM30BAaTbh MapIIpPyT TaK,
9TOOBI KaXKIbIi JIEHb MPOXOAUTH YeTHOE YHUCJIO I0Jieif, KoTophble eMy HpaBsaTcs. Ho mpuaep:KuBasch Ta-
KOI CTpaTeruu OH CyMMAapHO IPORIET TOXKEe YeTHOe UUCJIO IOJIell, a JoJiKeH npoiitu HederHoe! [ToaTomy
IIpeJIJTOYXKEHHast CTpaTerusd ONTUMAaJIbHA.

B 3-it rpymme MOXKHO IPUMEHHUTD CJICIYIONIMHI aJrOPUTM: €CJIN JIBa CJICLYIONINX IOJis HpaBsaTcs Bace,
TO B 9TOT JIEHb MMOCETUM 2 TIOJIsA, WHAY€E TOJIBKO 1.

ObocuyeMm 31y cTpareruto. Irobbl MUHUMH3UPOBATH CyMMapHOE HEJOBOJIBCTBO, HYXKHO KAaK MOXKHO
MEHbIIE JHEeH MPOXOJUTh HeYeTHOe JHUCJIO IoJeil, KOTophble HpaBaTcsa Bace. B sToi#t rpymme TecTtoB 310
3HAYUT, YTO ecjiu Bacd BCTPETHUT I1OJie, KOTOPOE €My HPABUTCs, TO €IMHCTBEHHBIHN ciytdail, Korjia OH He
MMOJIYYUT €JIMHUILY HEJIOBOJIBCTBA — €CJIU 3a HUM CHOBA IOJIe, KOTOpOe eMy HpPaBUTCH, U OH MPOMJIET 3a
OJlvH JieHb 00a moJisi. OTMETUM TakK»Ke, UTO B OCTAJBHBIX CIydasiXx MMPOXOJUTH JBa IOJS 3a OJUH JIEHb
6GeCCMBICTIEHHO: OTBET 9TO YJIYUIIUTbL HE MOXKeT, 1 Bace 6e3pa3ntHo, 3a CKOJbKO JIHEH OH IIPOIe BECh
MapIIPyT. 3aTO ITO 3aMETHO YIIPOIIAET PEAJTUIAIHIO.

Y1066 TPOIMYIUPOBATE 3Ty CTPATErUIO, MOHAIOOUTCS IIepeMeHHasl, B KOTOPO OyIeM cauTaTh odIee
HEJIOBOJILCTBO Bach, n nKJI, Ha ¢-M Iare KOToporo oymeM obpabaTbiBaTh cuTyaluio: «Baca mporesn Bce
IIOJIsI JIO ¢-T'0, TO €CTh CJICYIOIIEe I0Jie, KOTOPOE OH JOJI2KEH MOCETUTh — i-e». [locMoTpuM Ha TeKylIiee moJie
U Ha CJIEJIyIOIee, M eCIM XOTs Obl OfuH cUMBOJI S[i] mian s[i + 1] paBen 0, TO cjieyer MOCETUTH TOJIBKO i-€
10JIe, TO €CTh MePeiiTH K CIIEYIONeMy mary uK/ia (HanpuMmep, Ipu IIOMOIIH OllepaTopa continue), mepe;r
STUM, €CJIU HY?KHO, JJOOABUB €JIMHMUILY HEJOBOJILCTBA K OOIEMY HEJTOBOILCTBY. Ecmm ke s[i] = s[i+1] = 1,
TO HYKHO ITPOITYCTUTDL CJIEMYIONINH IIar IMUKJa, U cpa3y MPOIOKUTH C Iara ¢ + 2.

YTo6bI Takoe peasin3oBaTh, 3aBEJIEM BCIIOMOTATEIbHYIO MepeMEHHYIO skip, KOTOpas JI0/KHA MOKa-
3LIBATh, CKOJILKO IIIAroB ITUKJIA CJIEyeT TPOIMYCTUTh. DyaeM HauMHATh IMUKJ C TOTO, UTO IPOBEPUM, He
HY?KHO JIN TeKYIUii mar TponycTuTh: ecjan skip > 0, yMeHBINM skip Ha eUHUIY U HAYHEM CJeLyIONnit
miar (continue) — 9TOT Imar 1uKJa npoimyineH. Ecim ke skip = 0, To mar nporyckars He HyKHO. Toraa
[IpU BCTPEYE JABYX €IUHUIL MOJPS, 9TOObI MPOIMYCTUTD CJICAYIONIUHI AT IUKJIA, JTOCTATOYHO IIPUCBOUTH
skip snadenmue 1.

OTMeruM Tak:Ke, 4TO IIPOBEPKY CACJYI0WE20 TOJsI HYXKHO JeJaTh aKKypaTHO: €CJIM TEeKyIUil Imar
IWKJIa, TTOCTIETHUM, TO ¢ — IIOCJIeTHee TI0JIe, 3a HUM He CTOUT cJiemytomero. Kcam sToT ciydail He y4ecThb
u Bcerja obpamarscs K s[i + 1], To mporpamMMa MOXKeT aBapUilHO 3aBEpIIUTHCSL.

Hewmmoro yay4gmus perenne, MOXKHO IPUIyMaTh ONTUMAJILHYIO CTPATETHIO W PENIATD 33189y Ha, IOJI-
ubiit 6as1. Econ Bacs criocoben xonuThb Ha k 1osieil 3a OfWH JIeHb, TO €IMHCTBEHHBIN C/Iydail, KOrma 3To
OJIHO3HAYHO JIydIlle, YeM XOJUTh [0 OJJHOMY IIOJIIO 38 JIEHb — 3TO CUTYAIHsl, KOTJIa CJIeyIolee 1noJe (KoTo-
poe Bacsi errie He moceTi1) eMy HPaBUTCsI, U HY?KHO [IOCETUTDH Y€THOE YHC/IO [0JIeli, YTOObI He YBeJInINBaAThH
Bacumo mHemoBosbeTBO. Torma HET CMBICHIA MIPOXOANTh UeTHOE YNCJIO T0JIei, OosbIee 2, BeOb OAUH JIeHb,
3a KoTOpblit Bacst npoxomut 4, 6, 8, u T ;1. moJeit MO2KHO pazdbuth Ha 2, 3, 4, U T JI. JHS, B KOTOPbIEC OH
IIPOXOJIUT IO J[BA TIOJIsl. DTO YIIPOIIAET PEAJIU3AIIIIO.

Torna crparerusi Bacu B ciiefyiomem: OH IOCEIIAET 10 OJHOMY IOJIO B JIEHb JI0 TeX IOp, MOKa He
BCTPETUT I10Jie, KoTopoe emy HpaButrcsa. Korna ke Baca BcTpedaeT mosie, KOTOpoe eMy HPaBUTCSI, ITPOBE-
PHUM, CMOXKET JIM OH ITOCETUTH CJIeIYIONee 3a HUM IT10Jie, KOTOPOe eMy TOXKe HpaBuTcd. Ecim fa, moceTnm
3a TEKYIIUi JIEHb BCE MOJIS MEXKTY TUMU JIByMS, a €CJIA HET — IOCETUM TOJIBKO OJIHO TIOJIE.

Bo3MoKHOCTE TIPOMyCKaTh JII060€ IUCIIO MAr0B yKe Pearn30BAHO MPHU MOMOIY epeMentoi skip. A
JIJTsST TIOUCKA CJIEYTOIIeil 1 B CTPOKe § MOXKHO 3allyCTUTh BJIOYKEHHBIH UK/ OT o3unuu ¢+ 1 110 ¢ + k. D710
HPaBIJIBHBIN TOAX0T, HO HEed(hMEKTUBHDII: CJI0KHOCTH Takoro perrenns cocrasut O(nk).

Pabounii criocob yCKOPHUTDH MOUCK CJIEAYIONIEN €IMHUTIBI — 3apaHee MOJICYUTaTh B MacCUBe h TO3UIUIO
cJIeIyIonieit eMHUIIbI I KaXKI0r0 WHAEKCa ¢. UToObI 9TO CIAeIaTh, 3allyCTUM ITUKJI OT KOHIA CTPOKHU K
HadaJIy ¥ OyJIeM IOIeP>KUBATH BO BCIIOMOraTeILHOM IIepEMEHHON 1ast MOC/IeHIO TO3UIUIO, T/Ie BCTPe-
THJIACH eMHUIA. Tor/ia Ha KaXK/I0M Inare IUKJ/a i cHadasa npucsouM hli] 3Hadenune last, a 1oroM, eciu
s[i] = 1, sanumewm B last 3HaueHwmE 7.

Tenepb UCXOMHBIN AJTOPUTM COCTOUT TOJILKO B TOM, 9TOOBI Ha §-M Iare, eCn s[z] = 1, mocMOTpeTh
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Ha 3HaueHue h[i] u ybequTbes, 9TO paccTosiHue OT MO3UIUK ¢ 10 nosunuu hli] He Gosbiie, yeM k — Torua
Bacst MoKeT 3a TeKyIIuil JIeHb IOCeTUTD JBa, [0JIs, KOTOPLIE €My HpPaBATCS, 9TO €My U CJIELyeT CIe/ATh.
Croxnocrs Takoro perrenusi: O(n).

Kpurepun onenusanusi:

Ne | Basimur Orpanunyenust Heobx.
n k CPYIIIIBL

1 7 n < 1000 k=1 —

2 9 n<5-10° k=n —

3 28 n<5-10° k<2 1

4 34 n <1000 | & <1000 1

5 22 n<5-10° | k<5-10° 1-4

Baibr BbICTABISAIOTCS aBTOMATHYIECKN ITPOBEPSTONICH CUCTEMOTA.

3apaya D. VYpok nHdopmatTukm

B 1-i1 rpymme MoxkHO mipocTo riepebpath uncia a, b, ¢, d ot 0 10 M 1pu 1OMOIIK BJIOYKEHHBIX ITUKJIOB
¥ MPOBEPUTD I KaXKI0# 1mepebupaeMoil 9eTBepKu IucesI, ITO gT*g = % Crnoxnocts pertenms: O(M*).

Bo 2-ii rpynme e = 0, mosromy a+b = 0, a 3uaunt, a = 0 u b = 0. Torga naBaiite nepebepem duciia ¢ u
d ¥ ocYnTaeM KOJIMIECTBO AP, MOAXOIANINX 10 YCAOBUIO. TaK KaK YUC/IUTENN Y7Ke TAKOBBI, 9TO YCIOBUE
Beeryia OyJIeT NpH MOJCTaHOBKe npeBpammarbes B «0 = 0», To mOAXoauT Kaxkjas napa uducen (¢, d), npu
KOTOPOI YC/IOBUE UMEET CMBIC. UMCJIO ap MOXKHO IMTOCYUTATD IIPU ITOMOIIN KOMOMHATOPHBIX (POPMYJI: UX
6yner posuo (M +1)2 — 1. eiicTBATEILHO, KayKI0OMY YHCTY U3 Taphl JocTynen M + 1 BapuanT 3HaueHns
(sir06o0e 11estoe ot 0 1o M), nosromy ocHoBHast popmysa (M + 1) - (M + 1), u3 KOTOPOii HY’KHO BBIYECTb
eJIMHUILY, TAaK KaK He IOJXOJHUT TOJbKO ofHa mapa: ¢ = 0 u d = 0, moroMy 4TO NpU STUX 3HAYCHUSX

3HAMEHATE/Ib APOOU PABEH HYJIIO.
atb _ e

robbr pennrs 3-10 rpymnimy, Oyzem nepebupars TonbKo “ucaa a u b. Torma us Ty 7 coemyer
c+d= %. ITpu nepebope uucesn a u b 3nadeHue @ MOKHO IOCYUTATH, IIyCTh OHO PaBHO k.

Hastee Hy?>KHO TOCIUTATH YHCIO AP (¢, d) TaKuX, 9T0 ¢+d = k P HOMOIIN KOMOMHATOPHBIX (hOPMYIL.
Ecmu 0 < k < M, 1o nopxour k + 1 Bapuant: {c = 0,d =k}, {c=1,d=k -1}, ..., {c = k,d = 0}.
Ecau k > M, to nogxomut 2M — k + 1 map: {c = M,d=k—- M}, {c=M—-1,d=k—- M+ 1}, ..,
{c=k— M,d= M}. Cnoxnocrs sroro pemenus: O(M?).

B 4-it rpyme mepebepem mosiokuTeIbHOE K, Ha KOTOPOE CJAeAyeT JOMHOXKHUTL IPOOD ?, 9TOOBI TOJTY-
IUTh %, TO ecTh Takoe k, ato a+b=%k-e,c+d=%k- f.

JaBaiiTe mokaxkeM, UTO k B 9TOI I'PyIIe TECTOB JOJIXKHO OBITH IeIbIM ducjaoM. Koneuyno, k — parmo-
HaJIbHOE, TAK KaK HHAYE 9UCJIO @+ b = e - k ObLI0 ObI HPPAIMOHAJIBHBIM, & HAM HY2KHO, 9TOOBI @ + b ObLI0
pAIIMOHAJIBHBIM, U O0Jiee TOTO — IEJbIM. Torga JoKakKeM OT MPOTUBHOIO: IyCTh Kk TAKOe HeUeA0e TUCIIO,
aro a+b=k-euc+d = k- f. Tak kak k — panuoHaJIbHOE, TO IPEJACTABAM k B BHIE HECOKPATUMON Ipo0m:

= g. Buaunt, £ n et paBubI a + b u ¢+ d coorBercTBenno. Ho Torna e u f jensdarcs Ha ¢, TOTOMY 9TO

P U G B3aUMHO HIq)OCTqu, n g # 1, Tak KaK MBI B3sIM Takoe k, 910 oHo Heresnoe. CraemoBaTebHO 1podh %
MOXKHO COKPATHUTDb HA ¢, HO % — HecoKpaTumasi 1pobb 1o yeaosuio rpyiibl. [Iporusopeune. [losyuaercs,
9T0 k — TIeJI0e TIOJTOYKUTETHHOE THCITO.

Torya k MmoxkHO TIepebupaTth pu momMoiny nukia. s kaxaoro k 3aaua pazduBaercs HA JIBE: HYKHO
HajiTu qucsio nap (a,b), uro a + b = k - e u Haiitu 1uciao nap (¢, d), uro ¢ +d = k- f. Ho stu 3amauu Mbl
y2Ke yMEEeM PeIIaTh: CM. peleHne 3-ii rpymms.

B 5-it rpynmne mo Toro, Kak rnepebuparh, HY?KHO COKPATUTH IPOOh % Crenarb 3TO MOXKHO C TIOMO-
IIBI0 HAXOXKJEHUS HANOOJIBIIIEr0 ODINEro JAe/IUTE s aJITOPUTMOM EBKJIN/I1a, TI0C/Ie 9ero 3a/iatua CBOJINTCS K
mecToii rpymie recros. rorosast ciaoxuocts: O(M + log min(e, f))).

Kpurepun onenunsanms:
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R — Orpanudenust Heobx.
e M JOIIOJTHATETHHO TPYIIIIBI

1 16 e < 10° M <50 % — HecoKpaTuMmasi Ipo0b —

2 16 e=0 | M<5-10° — —

3 31 e <10° | M <1000 % — HecoKpaTumasi J1pobb 1

4 27 e<10° | M <5-10° % — HecOoKpaTuMasi Ipo0b 1,3

5 10 [e<10° | M <5-10° — 1-4

BaJjuibl BRICTABIISIIOTCS aBTOMATHYIECKA HpOBepHIOHLeIU/I CHUCTEMOM.

3apava E. CtpaHHasa cuctema

1 rpyuma. B manHOW rpylie KOJUYECTBO YJIEHOB KIOPH PAaBHO KOJUYECTBY KApPTOUYEK C OIEHKAMU.
CrestoBaTesibHO, KIOPU MOXKET B3Th TOJIBKO BCE KAPTOUKHM JJIst OTleHKU. 1109TOMY HaJI0 TPOCTO MOCUUTATD
MOJIyJIb PA3HOCTH MEXK/Iy HOBOI CHCTEMOI OIEHKU U CTapOil 110 BCEM KapPTOYKaM, 32T€M €r0 BbIBECTH.

Yrobbl HaiiTu Oa/I 1o CTapoil cucTeMe OICHWBAHUS, HYXKHO HAUTH a1 + a2 + a3 W MONEJUTH Ha 3.
Cyl\/ﬂ\/Iy IIOCHYUTATh HY2KHO, a PEe3yJabTaT JIeJICHUA B 3TON 3a/[a49€ CIUTAaTh HE Ha/10, TaK KaK OTBET HY2KHO
BBIBECTH B Ka4eCcTBe JIpobu. 3allOMHUM CYMMY B IepeMeHHOU 0ld.

Yrobbr HaiiTh OaJLI IO HOBOH CHCTEME OIIEHUBAHUS, BOCIIOJIb3YeMCsI HAMICHHOM cyMMOit a1 +ag+as. 13
Hee HYKHO BbIYECTh MAKCUMYM U MUHUMYM CPEJH a1, 42, a3. HallTn MakcuMyM U MUHUMYM B 9TO I'pyIIie
TECTOB MOXKHO IIPHU IIOMOIIU YCJOBHBIX OIEPATOPOB: CPABHUM (] C (2, & 3aTE€M MEHDLIIUN WIu OOJIBITHi
U3 9TUX IJEMEHTOB CPaBHUM C ag. llocsie BblYMTAHUS MAKCUMyMa M MUHUMYMa OCTAHETCS PE3YJIbTAT 110
HOBOIi cUCTeMe OlleHUBaHUsl, KOTOPBII 3alIOMHUM B [IEPEMEHHYIO NeW.

Kak cunrars orBer. DTa e OyjeT HCIOIB30BaHa BO BCEX I'PyIIax TECTOB. Bcerya pe3yiabrar 10
CTapoii CUCTEME OICHUBAHUS U MO0 HOBON MOYKHO IPEJICTABUTDL KakK JIBE JpOoOu: %d u 75, vae old u new

— CYMMBI YHCeJ Ha KaKux-To k mim k — 2 KaproukaxX. AOGCOIIOTHAsI pa3sHOCTb STUX JBYX UHCE] PaBHA
old _ new‘ _ lold-(k=2)—new-k|
— -

i ) . OrBer Bcerga MOXKHO BBIBECTH POBHO B TakKoM ¢popmare, 6e3 TOro, 4To0bI
JeyiaTh Ipo0b HECOKPATUMOIA.

Tak, B 1epBoil rpyime TecToB jajee Hy»KHO BbiBecTH |old — 3 - new| (Momy/b BO MHOIMX $I3bIKAX

IPOrpaMMUPOBAHUs PEAJTN30BaH BO BCTPOEHHOI 6ubimoreke Kak ¢ynkims abs()), 3areM 6e3 1pobeion
BeiBecTH citent (/), a 3a HuM uncio 3. Mrorosas cinoxkuocts perennst: O(1)

2 rpynna. Tak Kak KOJIMYeCTBO YKIOPU PABHO TPEM, MOXKHO 1IepeOpaTh, KaKne OIEHKN BO3bMET KaXK IbIi
U3 JKIOPU [IPH TIOMOIIM BJIOKEHHBIX IUKJIOB. [[jist mepebupaemMoit Tpoiiku uHjieKkcoB kaprouek (i1, i2,13)
[IPOBEPUM, YTO HHJEKCHI IIOIAPHO PA3JUYHbI, U IOCJE ITOr0 y3HaeM, Kakas Oy/eT pasHuiia MeXKJy pe-
3yJIbTaTaM¥ 10 HOBOI CHCTEME U 110 CTAPOil TaK, KaK 9TO JEJAJIOCh P PEIIEHNN ePBOii I'PYIIIbI TECTOB.
3aBejieM BCIIOMOTATeJIbHYIO IEPEMEHHYIO, TJie Oy/IeM XPaHUTh HAuOOJIbIIee OTINYINE, W JIJIsT KaXK IO I10/I-
XOJISAIIEH TPORKM OOHOBUM 3HAYECHUE B ITOI IIEPEMEHHON KAK MAKCUMYM U3 TEKYIIEro 3HAYEHUs B Heil u
pe3ysbTaTa IPHU BBIOOPE KAPTOUEK O, , Gy, (i -

OrmeTnM, 9TO TOJT «PE3YJIBTATOM» YI0OHO IMOHUMATH HE JPOOb M HE BEMIECTBEHHOE YUCJIO, & YHCJIO
lold-(k—2)—new-k|. deiicrBuresbHo, Tak Kak 1pu J0O60M BbIGOpE KAPTOUEK UTOIOBOE 3HAUEHUE Oy/IeT Bbl-
BOJIUTHCSI B BUJIE 1pobu ¢ (DUKCUPOBAHHBIM 3HAMeHATeeM, paBHbIM k- (k—2), B eHCTBUTEILHOCTH HYKHO
MUHUMHU3UPOBATH YUCJIATEb IPOOU, KOTOPBI MOXKHO IPEJICTABUTH B TaKOM BHjie. VITOroBast CJI03KHOCTH
perrermst: O(nk)

3 rpymnmna. Pacnumem, wemy paBHBI old 1 nmew B OOINEM CjIydae IPU HEKOTOPBIX BBIOPAHHBIX Kap-

TOYKaX. HyCTb sum — CyMMa BCeX OII€HOK 2KIopu, mn u mx — MHUHAMYM W MaKCHUMYM CpeIn

old _ new sum __ sum—mn—mzx sum-(k—2)—sum-k+k-mn+k-mzx k-mn+k-mx—2sum | __
9TUX OLECHOK. |~ k:—Q‘ Iz E—2 E(k—2) k(k—2) =
(k—2)(mn+mz)—2sum’

, rae sum' = sum — mn — max, TO €eCTb CyMMa OI€HOK 0e3 MaKCUMyMa 1 MUHUMYMaA.

"h—2)
DTO 3HAYWT, UTO PE3Y/IBTAT 3ABUCUT TOJBKO 3HAYCHHUI mn, mx u sum’.

Tak Kak B UTOrOBOM BbIpazKeHNU (PUIYypUPYET MOYJIb, HAnOOIbIIee 3HAYCHUE STO BHIPAXKEHUE MOKET
IPUHUMATH [IPU T€X 3HAYEHUSX MmN, max u sum’, npu KoTopeix Boipaxkenue (k — 2)(mn + max) — 2sum/
IpUHAMAET KaK HaubGoJbllee, TaK U HAUMEeHbIIee 3HAYeHHe.

HaznaumM IByX W/IEHOB KIOPH «IVIABHBLIMU»: IIyCTh KapTOUKa IIepBOro OyJer caMoii GoJIbIoii, a Kap-
TOYKa BTOPOIO — caMoil MaJieHbKoil. IlepeGepeM Bce BOZMOXKHBIE BAPUAHTHI, KAKHE KAPTOYKH OHU MOTYT
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B35Th, U JJIsI KaXKI0r0 U3 HUX HalieM MaKCUMaJIbHBIN pesynbrar. Ilpn TakoMm mepebope 3HAUEHUS MmN U
M OLPENEJIAIOTC ABTOMATUYECKH KaK 3HAUYCHHUs Ha KAPTOUKAX, KOTOPLIE B3I WIEHLI KIOpU. Temnepn
HY>KHO IIOHATD, KaK 3a Pa3syMHOE BpeMs HCKaTb summ/’ .

Y106bI MUHUMU3UPOBATH / MAKCUMU3UPOBATH aDCOJIIOTHYIO PA3HOCTb MEXK/Iy OaJljIaMu 110 HOBOW U CTa-
poit cucTeMaM ONEHWBAHUS, HYXKHO MAKCHMU3UPOBATL/MUHUMU3UPOBATHL 3Hadenue sum’. nsa magama
OCTaBHUM TOJILKO T€ KapTOYKHU, Ha KOTOPLIX YMCJA a; HE MEHbIIe Mn 1 He 0OJIbIle MIT — HA30BEM 9TU
quciaa nodrodawumu. Ecam Takux MeHbire k — 2, TO BBIOOD KapTOYEK JJIsl «TJIABHBIX» YJIEHOB KIOPU
HeyIadeH, Hy?>KHO IPOJOJIKUTE Iepedop.

ChauaJia IIocuuTaeM pe3y/ibTaT, ecju sum’ peleno MUHIMU3upoBaTh. Torma sum’ cieayer nocuurars,
KaK CyMMy k — 2 caMbIX MaJEHbKHMX 3HAUYeHMI cpeay MOAXOASImuX. IloToM mocunraeMm pesy/abTarT, eciin
sum’ pernreHo MaKCUMU3UPOBATh, B3dB k — 2 caMbIX GOJIBININX 3HAYEHUs cpeju moaxoadamux. Ho kak Haiitn
9TH IHCTIAT!

Jljist 3TOrO OTCOPTUPYEM MACCHB A1, A2, - - - , Gp. LODJIA U TIEpebOP KAPTOUEK «IJIABHBIX» YJIEHOB YKIOPU
[POIIIE: JIOCTATOYHO, YTOOBI HHJIEKC KAPTOYKH 1IEPBOro (I0c/ie COPTUPOBKH) ObLI X0Tst Obl Ha k — 1 GouibIie,
yeM MHJEKC KapTO4dKu BTOporo. IlycTh mepBoMy mocTajiach KapTOUKA max, & BTOPOMY — imin. LOrIa
MIOHATHO, UTO k—2 caMBbIX MAJIEHbKUX 3HATEHUST CPEIN MTOAXOIANIINX — 3TO k—2 TN CIa, CTOSIIINE TOCITE 4min-
IO B OTCOPTHPOBAHHOM MACCUBE G, A2, . . . , Up, TO €CTh YUCIR U, 41, dj_; +2,- .. AHAJIOITIHO, k—2 caMbIX
OOJIBININX 3HAYEHUS] CPEIU MOJXOMSIIX — 3T0 k — 2 9dHcja, CTOSIIHNE JI0 imax-T0. llocanrars mckoMble
CYMMBI MOKHO IIPH IOMOIIY BJIOYKEHHOI'O IIUKJIA.

Teneps 1pu TakoM mepebope JJIst KarXKJI0i Mapbl KAPTOUEK Y «IJVIABHBIX» YJIEHOB YKIOPU U3BECTHO JIBA
SHAYEHUs, MAKCUMYM U3 KOTOPBIX U €CTh HAaUOOJIBIINI PE3YILTAT, & OTBETOM OYIET MAKCUMYM II0 BCEM Pe-
sysbraram. HarmoMmuuMm, uto pesysibrarom Mbl HasbisaeM old- (k—2) —new-k| = |(k—2)(mn+max)—2sum/|.
Crnoxnocts pemennst: O(n?k).

4 rpymma. YJIydIimM pelleHne IPenbLIyIei IOArPYIIIbL. 3aMeTUM, YTO Beerna Tpebyercs y3HATh CyM-
MY N0CAeJ08AMEALHBIL TUCEN, ITO IO3BOJISIET YCKOPHUTH PabOTy MPOrpaMMbl, BOCIIOJIB30BABIINACH IIpe-
PUKCHLIMUA CYMMaMH — IIOCYUTAEM BO BCIIOMOIaTesLHLIA MaccuB pf CyMMbI Ha HIpedHKcax MacCHUBA:
pfli] = a1 +as+ ...+ a;, u Torga cymmy a1 + a2 + - . . + a, MoxkHO nocunTarTh Kak pfr] — pf[l]. Tax,
croxnocTs pentenus: O(n?), 4To 11 HEKOTOPBIX A3BIKOB JOCTATOYHO, YTOObI IIPOHATH 3Ty TPYIITY TECTOB.

5 rpynma. Ecim a1 = ag = ... = ay, 1o orBer Oymuer «0/1». Tenepnb paccMorpum ciydaii, Korja ecrb
JIBe KapTOUYKH C PA3/JMIHBIMU olleHKaMu. 1IycTh omenku OyayT x u y, rae x < y. Torma obosHadum 3a cnt,
u cnt,, CKOJILKO YJICHBI KIOPH B UTOTOBYIO OIEHKY B35/IH KAPTOYEK CO 3HAUCHUSMH I U  COOTBETCTBEHHO.

Pacrmmiem  pasuuiy HTOroBbIX omneHok. Eciam  min(ent,, enty) > 1, To ona paBHa
old-(k—2)—new-k _  (k—=2)(z-cnty+y-enty)—k-(z-entz+y-enty) _ (k—2)(x-(k—cnty)+y-cnty)—k-(z-(k—cnty ) +y-cnty) 3

&-(k—2) = k(k—2) = k(k—2) - ooa
MeTHM, 4TO HTOTOBas Pa3HUIlA 3aBUCHT TOJIBKO OT cnty. Hamo mocumraTs MHHHMYyM M MakKCHMyM IO

3HAYEHUSM STOrO BBIpaKeHHs. JIjIsi 9TOro MOXKHO IIPOCTO IepebpaTh BCe BO3MOMKHbBIE 3HAUEHHUs Cnt, U3
npomeskyTka or min(l;k — CNT,) mo max(k — 1;CNT,), tne CNT, u CNT, — KOIH4eCTBO OIEHOK T
u y Ha Kaproukax. OTBeToM Ha 3ajady OyJeT MaKCHUMAJbHOE [0 MOJY/II0 3HAYEHHE BBIPAYKEHUs BBIIIIE.
Croxnocrs takoro perrenusi: O(n).

6 rpynma. IIpomoszkum yiydmarh pemerre 4 rpymibl. 3aMeTUM, 9TO IIPU TI0JCYeTe MAaKCUMyMa Bbl-
pazKeHWUsl, BCeryia BBITOAHO Gparh mn = min(a;) = ai (10CJe COPTUPOBKN), & €CJIM CUUTAEM MUHUMYM,
To Hajo O6parb mx = max(a;) = a, (nmocse copruposkn). Torjga ocraercss TONBKO mepebpaTh ONEHKY
OCTABIIErOCs U3 «IVIABHBIX» YJIEHOB YKIOPU U MOCYUTATH SUM’ IIPU TOMOIIU TPEeMDUKCHBIX CYMM.

Urorosas cioxkuoctb: O(n + CIOKHOCTbL COPTUPOBKHU), IVIE CJIOXKHOCTH COPTUPOBKHU 3aBUCHT OT CIIO-
coba, pu MOMOIIU KOTOPOTO MACCUB A1, A2, - . . , Ay COpTUPYETCs. Jlisi pelienust 3a/1a9u Ha MOJIHBIA GaJLt
Hy?KHO, 9TOOBI COPTHPOBKA ObLIA JOCTATOMHO OBICTPON — JIJIT 9TOrO MOAON/ET, HAIPUMED, COPTUPOBKA
CIMSIHUEM WA ObICTPasi COPTUPOBKA, & TAKXKE B HEKOTOPBIX A3bIKAX MOAXOAUT (DYHKIUST COPTUPOBKU U3
CTaHIAPTHOM OMOIMOTEKN.

Kpurepun onennpanusi:
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Orpanudenust Heobx.

Ne | Bassr

n k JIOTI. OTPAHNYEHNsT | T'PYIIIBI
1 8 n=23 k=3 — —
2 15 n<b0 | k=3 — 1
3 29 n<100 | kE<n — 1,2
4 5 n <5000 | E<n — 1,2, 3
5 20 n<10° | k<n | |{a,a9...a,} <2 —
6 23 n<10° | k<n — 1-5

BaJjuibl BBICTABIISIIOTCS aBTOMATHYIECKA HpOBepHIOL[LefI CHUCTEMOM.
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