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3apava A. AnyduHunua

Jlist pertienust 9Toit 3a1a4u Tpedyercs BbiBectu X — Y.

Oj1HaKO B 3TOH 3a/ia1e eCTh JB€ BCIOMOIaTeIbHbIE I'PYIIIBI TECTOB, TIO3BOJISIOINIIE PEIIATH €€ TIOTAITHO.

Jist mpoxoxkaeHust 1-if TpymnIbl TECTOB MOXKHO HE CUUTBIBATH BBOAMMBIE Yucja BoBce. JlocTtaTodmo
HaIncaThb BBIBOJ, UHca 7 — OoTBeTa Ha 3ajady npu X =7,Y = 0.

Bo 2-it rpymme TectoB Y = 0, mostomy orBer paBen X — 0 = X. Takum obpazom, Jjisi IPOXOXK TCHUS
BTOPO#l IPYIIIBI TECTOB JOCTATOYHO CUUTATH TOJBKO 9nCjI0 X U BBIBECTU €IO0.

Kpurepun onenusanmus:

Orpannuenust Heobx.
Ne | Bajer Xp v S
1 17 X=71Y=0 —
34 X<50 | Y=0 1
3 49 X<50 | Y <X 1,2

BaJiibl BbICTABIAIOTCS aBTOMATHYIECKH TPOBEPSIONIEH CUCTEMOTA.

3apaya B. YaBoeHune

Perienne 3aa4un npemnosaraer pa3dop Becex ciydaes. Jist 3Toro Tpedyercst cpaBHUTH [ 1IpU TOMOIIN
YCJIOBHBIX OIepaTopoB ¢ npymst quciamu: 2A u 2B. Eciu D paBHO XOTsI ObI OJJHOMY U3 HUX, TO OTBET —
«YES», nnage — «NO».

B nepebix jByx rpymmax TectoB D = 2, mosToMy oTBeT «YES» MOCTUTAETCsT, TOJIBKO €CJIU XOTsI ObI OJTHO
u3 ancen A win B pasmuo egunaune. [Ipu 3ToM 17151 MPOXOXKIEHUST IEPBOH TPYTIIBI JOCTATOYHO CPABHUTD
TOJILKO uncio A ¢ exuuuneii, rak kak A = B.

Kpurepun onennpanmst:

Orpanudenust Heo0x.
Ne | Basbt
D JlomoyiHuTE/IbHO | TPYIIIBL
1 25 D=2 A=B —
52 D=2 — 1
3 23 D <200 — 1,2

BaJjuibl BBICTABIISIIOTCS aBTOMATHYIECKA HpOBepHIOHLeIU/I CHUCTEMOIA.

Sapauva C. 3abop

Jst perrrenus 3a1a9u HEOOXOAUMO HAINCATD AJITOPUTM, T€HEPUPYIONINi MOAXOISIILYI0 CTPOKyY. 11pn-
MEpOM TaKoll CTPOKU sIBJISIETCsI: «queryqueryquery. ..» (Bcero 100 6yks).

Ho xak Takyo cTpoky npuaymarh? HadHeM moSTAIHO pemarsh 3a1aMdy.

Yrobbl mpoiiTu 1mepBbie 3 TECTAa MOXKHO HONMPOOOBATDH JIOMHUCATH HECKOJIBKO OYKB K CTPOKE U3 IIPH-
Mepa. Muorue crpoku mnogonum Obl. [Ipu 9TOM MOXKHO yOEauTHCSI B KOPPEKTHOCTH CTPOKU KaK PYIHOMN
[IPOBEPKOIl HA JIUCTOYKE, TAK U IIPOCTO IIyTEM OTIPABKHU IIPUIYMAHHOTO CJIOBA HA IIPOBEPKY.

Nzyunm kakyo-HHOYIbL XOPOITYIO CTPOKY, HampuMep, «dogabcey. [lotemy sta crpoka momxoaut? Ilep-
BO€ HABJIIOJIEHUE: JIJIsi TOTO, 9TOOBI B CTPOKE He MOsBJISLINCH TAJIUHAPOMBI (6y/1eM CIUTaTh, YTO 110 YMOJIIa-
HUIO UMEIOTCsI BBULY [AJWUHIPOMbBI HEEJIMHUIHOM JIJTMHBI) JIOCTATOYHO, YTOOBI BCE OYKBBI ObLIN PA3TUIHbL.
JeiicTBUTEIbHO, €C/IM HUKaKWe OyKBBI HE COBIIAIAIOT, TO BCE MOJCTPOKU FapaHTHPOBAHHO TUTAIOTCS I10-
pPa3HOMY CJieBa HAIIPABO U CIIPABA HAJIEBO, HAIIPUMED, U3-3a TOT'0, UTO IepBasl U MOCIAeTHId OyKBbI OYIyT
OTJINIaThCA. TakuM 0O6pa3oM, CJI0BO, B KOTOPOM BCe OYKBBI PA3JINIHBI, TOTHO ITOIXO/INT.

SHaAUUT, JJIs [TPOXOXKJIEHUs TIEPBBIX D TECTOB JOCTATOYHO BBIBECTH BeCh JiaTWHCKUi ajdasut. Ho mo-
IpoOyeM IpHUIHCATh ellle KaKyo-TO OyKBY K a/ipaBUTy, U HMOYTH HABEPHSIKA TAKO€ PeIleHHe MpOiaer u
6-ii Tect. [elicTBUTE/IBHO, JlaXKe €CJIU MbI HAliJIeM IOJCTPOKY, B KOTOPOU I€pBasi U TOCJEHsisS OYKBbI
OyIyT COBIIQIATH, HEOOXOMMMO YTOOBI COBITAJN U HEKOTOPBIE APYTHe IIapbl OyKB, HAIPUMEDP, BTOPas U
[IPEJIIIOCIIE THsisT OYKBBHI.
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KoueBast uzest: eciim B CTpoOKe HaiiieHa M0ICTPOKA-TIAJTMHIPOM JJINHBI [, TO MOXKHO yOpaTh EPBYIO U
ITOCJIETHIOI0 OYKBBI B 9TOM IIOICTPOKE, U TOIA IOy deHHas IOICTPOKA JJIMHBI [ — 2 JOJI2KHA OCTAThCS I1a-
smaapoMoM. Ho Tak MOXKHO j1e/1aTh, ITOKa OT UCXOTHOM ITOJCTPOKU He OCTAHETCS ITOICTPOKA JJIUHDBI 2 WK 3,
KOTOpas HOJIKHA ObITh HAJMHAPOMOM. 3HAYHUT, YTOOBI B CTPOKE OTCYTCTBOBAJIMU IOACTPOKU-TIAIUHIPOMBI,
JIOCTATOYHO TOJIBKO FapaHTUPOBATL, YTOOBI BCE MOACTPOKU JJUHBI 2 U 3 HE SIBJISLIUCDH MAJTUHIPOMAaMMA.

Ho Toryia He nMeroT 3HaYEHUS IOBTOPEHUSI CUMBOJIOB, €CJIU OHU PACIIOJIOXKEHBI XOTs Yepe3 JIBa CUMBOJIA
apyr ot apyra. [losromy mocraTrodHo HpuiyMarh CTPOKY JJIMHBI XOTd ObI 3, B KOTOPOW BCE CHMBOJIBI
Pa3JINYHBI, & TIOTOM ee JybJrpoBaTh /10 TeX IOp, MOKa ee JmnHa He Oymer paBua 100 (mpu mpeBbiieHrn
JIMIITHAE CUMBOJIBI MOXKHO 0TOpocuTh). [TpuMep Takoit ¢cTpoku IpuBeieH B Hadase pa3bopa.

Kpurepun onennpanmus:

Ne | BaJjuiel 3a Tect N

1 11 N =4
2 9 N=5
3 5 N =6
4 8 N =10
5 17 N =26
6 22 N =27
7 11 N =30
8 8 N =50
9 9 N =100

Dasasl BBICTABIIAIOTCS aBTOMATUYIECKN TPOBEPSIIONIENH CHCTEMOIT

3apgada D. boapble kBapTupsbl

Jlst mpoxoxkaeHust 1-it TpyIIbl TECTOB JOCTATOYHO IIPOBEPHUTH, BKJIOYEH JIM CBET B €IUHCTBEHHOM
OKHe.

Bo 2-it rpynme TecToB B JOMe TOJIBKO OJHA KBapTHpa, HO ee JJIMHA paBHa n. IlosToMy Tpebyercst
[TOCYUTATH KOJTMIECTBO OKOH C BBIKJIFOUEHHBIM CBETOM BO BCEM JIOME.

Taxkoe pereHne MOXKHO PEAJTM30BATh IIPH IIOMOIIH IIPOX0/Ia 110 cTpoke mukjaoM for. /s sroro 3aBesém
BCIIOMOTATEIbHY IO IIEPEMEHHYI0 — KOJIMIEeCTBO OKOH, B KOTOPBIX cBeT He roput. K Heil B Teje nukira OyieMm
IpUOABIATDL €IUHUILY 3a KarKJI0€ OKHO C BBIKJIIOYEHHBIM CBETOM, TO €CTh 38 KayKJIbIf 9JIEMEHT CTPOKH,
paBHBII CUMBOJIYy «.». OTMETHM, 9TO CTPOKY C IIBETOM OKOH HY>KHO CUUTATh, HO IIPU STOM DEIleHUE ee
HUKaK HE MCIOJIb3YeT.

Bo MHOrux s3plKax IpOrpaMMUPOBAHUSA 9Ta I'PYIIIa PEIIacTCs IIPU IIOMOIIU BCTPOEHHBIX (OYHKITHIA.
Takyio peanu3anuio MOXKHO KCIOJB30BATb, B TOM 9YHCJIE U KaK IMOA3aJady JJIsT PEIleHus CJIEIYIOMNX
rpymi. OgHako maJjiee OYIeT pacCMaTPUBATHCS UMEHHO PEAJIM3allnsd Yepe3 UKL,

OrmeTnM, 9TO MOXKHO CYUTATH BO BCIOMOIATE/IbHON IMEPEMEHHOI KaK KOJMIECTBO OKOH, B KOTOPBIX
HE TOPHUT CBET, TaK M YHUCJIO OKOH, B KOTOPBIX CBET FOPUT. B 9TOM pelIeHNH OT 3TOr0 3aBUCHUT TOJIBKO
ycsioBue, onpejesisitoriiee orser: 0 wim 1. B ojHOM cityvae, HY>KHO IIPOBEPUTH, UTO BO BCIIOMOTATEJIEHON
[IepeMeHHOM TTocIe UK, JIeXKUT 3Haderune (0, a B IpyroMm — n.

[Tepexost K caeayroIeli IpyIiie, 3aMeTUM, ITO JIOM ¢ HECKOJIBKUMU KBAPTUPAMHI MOYKHO UCKYCCTBEHHO
pa3buTh Ha HECKOJIBLKO JOMOB C OJHOM KBapTHPO M MOCYUTATHL OTBET Ha 33249y KaK CyMMY OTBETOB IIO
BCEM JIOMAaM, Ha KOTOPhIE ObLT Pa3sOUT UCXOIHBIN TOM.

Takum obpazoM, JjIst pereHnst 3-# IPyIIbl TECTOB CJIEIYeT OTHEeJIbHO PacCMOTPETH CIIydail, KOIrjaa B
JoMe jiBe KBapTupbl. OGHADYKUTH, YTO B JIOME JIB€ KBAPTUPHI (€CJU TapaHTUPYETCsi, YTO UX He OOJIbIie,
YeM J1Be), MOXKHO CDaBHEHHEM I[BETa MEPBOTO W IIOCTEIHEro OKHa. Kcim 9T 1BeTa HE OTINYAIOTCS, TO
KBapTHpa OJHA, ¥ MOYKHO 3allyCTUTD peIleHne JJjisi 2-if TPYIIIbl TeCTOB.

B nporuBHOM cityuae, HaiijieM IIpU IOMOINK ITUKJIa WU BCTPOEHHON (DYHKIMKM MECTO, I'/le HATNHAETCS
BTOpas KBapTupa. s 5Toro MoXKHO HaWTH caMoe JIEBOe€ OKHO, IIBET KOTOPOT'O OTJIMYAETCs OT I[BEeTa
[IEPBOI'0 OKHA, TO €CTh MOYKHO HANTH CHMBOJI B CTPOKE IIBETOB OKOH, HE PABHBII IEPBOMY CHMBOJIY B 3TOM
CTPOKE — 3TO OyIeT ImepBoe OKHO BTOPOil KBapTUPHI. Jlajiee MOXKHO IBHO pa3OUTh KarK/IyI0 U3 BBEIEHHBIX
CTPOK Ha J[BE€ II0 9TOMY HHJIEKCY, TeéM CaMbIM pa30UTh MCXOJIHBIN JIOM Ha J[Ba HOBBIX, & 3aTEM BCTABUTH
peleHne BTOPO IPYIIIBI TECTOB JJIsi KaXKI0r0 U3 HUX, OObEIUHNUB OTBETHI IIPYU ITOMOIIU CYMMBL.
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OrmeTnM, 9TO Ty IpYyIIy MOYKHO PEIINTh U HE CO3JaBasi HOBBIX CTPOK, a, HAIPUMED, BBIAEIUB JIBa
Jyalia30Ha MHIEKCOB JIjIsl MMKJIOB II0 IEPBOil W BTOPOIl YaCTH JIOMa: OT IIEPBOrO OKHA JI0 MECTa CMEHDI
IBETa OKOH WM OT MECTa CMEHBI I[BETa OKOH JI0 KOHIIA JoMa. Teslo IUKJIa MPH 9TOM OCTAeTCsS TAKUM JKe,
KakK M B PEIIeHNH BTOPOIl I'PYIIILI TECTOB.

Wnest ¢ paszdbuenueM obobIaeTcs st Jiroboro yucia kpaprup. OpHako peaan3oBaTh sIBHOE pa3dbueHue
CTPOKHM Ha HECKOJIBKO MTOJ00HBIM 00pa30M JI0BOJILHO TPYaHO. [TosToMy mocMoTprM, KaK MOXKHO IIPOBOIUTE
Takoe pasbueHne HesIBHO, TO €CTh He CO3/aBasi HOBBIX CTPOK.

OnbITHBIE YIACTHUKHE CKOPEE BCETO 3HAIOT, 9TO MOA00HOE HESIBHOE pa3dueHrne MOYKHO PEaJIM30BaTh IIPH
IIOMOIIIN O6HyﬂeHI/IH BCIIOMOI'aTeJIbHBIX IIEPEMECHHBIX B TeX MeCTaX, I'/le paB6I/IeHI/Ie IIPOUCXOJUT. Ta,KI/IM 06—
pa30M, IEePBBI BAPUAHT ITOJHOTO PEIIeHNsT 3aa91l COCTOUT B cieayiomneM. CHavaIa HyKHO 3aBECTH IIepe-
MEHHYIO, B KOTOPYIO CYMMUPYIOTCsI OTBETHI 110 KazKJI0i KBaprupe (npubasJisercs 1, ecin B pacCMOTPEHHOM
KBapTHPe BO BCEX OKHAX TOPHUT CBET), IPHYEM OOHOBJICHHE OTBETA OCYIIECTBIISETCS Uepe3 BCIOMOTaTe b
HYIO IIEPEMEHHYIO, IIOYTH KaK B PEIeHUN BTOPOIl IPYIIILI TECTOB, HEOOIbIINE OTINYUs 0003HAUNM II032KeE.
OnHako OOHOBJIEHNE OTBETA JIOJI?KHO 3aITyCKAThCsI HE TOJBKO B CAMOM KOHIIE, HO W IIPU IEPEMEIIEHNN U3
OJIHOI KBapTUPLI B JIPYryio, TO €CThb IIPA CMeHe I[BeTa OKOH. IloMHMO 3TOro Hy»KHO OOHYJISITH CUETUUK
YUuCJIa OKOH C BKJ/IIOYECHHBIM (I/IJII/I BbIKI[IOIIeHHbIM) CBeTOM, TeM CaMbIM 3aHyCKaTb HOrZ[C“IéT 3aHOBO IIpHU
[IepeMeIeHIN 13 KBAPTUPBI B KBAPTUPY.

Ommane ycioBusi OOHOBJIEHUSI OTBETa KACAETCST TOJIbKO PEAJIM3allii, B KOTOPO# BO BCIIOMOIaTeIbHOI
[IEPEMEHHOM CINTAETCsT KOJIMIECTBO OKOH C TOPSIIUM CBETOM — 3HAYEHHE B CIETINKE HYXKHO CPABHUBATD
HE C N, a C JUIMHOH KBapTUPbI, KOTOPYIO MOXKHO IOCUYUTATH, HAIPUMEpP, IIPU IIOMOIIU JPYIroil BCIOMO-
raTeJbHON mepeMenHoi. [Ipu sToM ycmoBre, ecan CIETINK CIUTAET KOJUIECTBO OKOH C BBIKJIIOYEHHBIM
CBETOM, OCTAETCsl IPEXKHIM.

Ecnmu takas npes me3HakoMa, TO K ITOXOXKEMY PEIIEHUIO MOXKHO MPUATH Yepe3 CJIeIyIONne I'PYIIIbI
TecToB. 1lpu sTOM CcaMy miei0, 4TO MHUCaTh ABHOE pas3bueHHe He CJIELYET, MOJICKa3bIiBaeT 4-s IpyIIla Te-
CTOB, B KOTOPO#l y BCeX KBAPTUP POBHO OJHO OKHO. HO TOT/1a KOJIMIECTBO KBAPTUP, B KOTOPBIX TOPUT CBET
BO BCEX OKHaX, B TOYHOCTH PABHO YHCJIY OKOH, B KOTOPBIX FOPUT CBET, & 9TO TO, UYTO CUUTAET BCIIOMO-
ravesibHasl [IepeMeHHasl B PEIeHny JJisi 2-if TPYIIbl (MM TO, UTO MOXKHO BBIBECTH 1IPOCTOI (hOpMyJIOii,
eCJIM BCIIOMOraTe/IbHas epeMeHHasl CINTAeT YMCI0 OKOH C BBIKJIIOUYEHHBIM CBETOM ). Takum obpasoM, Jist
perierus 4-if TPYIIIBI TECTOB HY?KHO TOJBKO U3MEHUTH BBIBOJI OTBETA B PENIEHUU JijId 2-1 TPYIIIIHL.

OpHako 9TO B TaKOM CiIydae OyIeT CIMTaTh BCIOMOraTeIbHas mepeMerHasa! OYeBUIHO, YTO 9TO CaM
OTBET Ha 3aJady. 1orga KayKeTcs, YTO pa3 CTapblil CIETIUK OO0JIbIe HE yUIaCTBYeT B peaju3aluu, TO U
BOODIIIE KaK TAKOBOM IMOJCYET KOJUIECTBA OKOH C BKJIIOYEHHBIM CBETOM OTCYyTCTByeT. HO OH, KOHEJHO,
€CTh, B HESIBHOM M OYE€Hb YIIPOIIEHHOM BHJIE — B IIPOBEPKE CBETa Ha KaXKIOW MTEpAIuU IUKJIA.

JlaBaiiTe yBuauM 9TO B 5-if rpyime TecTtoB. Korma HEKOTOpble KBAPTUPBI MOTYT COCTOSTH U3 JBYX
OKOH, peIlleHre, OYEBUIHO, MEHSIIOT 9TH CaMble KBApPTHUPBI U3 JBYX OKOH. Torima IpoCTO pacCMOTPHUM KX
OTJCJILHO. O6Hapy)KI/ITb X MOXKHO ITPpU ITOMOIITA a.KKypaTHOFO YCJIOBI/IﬂZ €CJIn Ha TeKyH_Ief/,I nrepamun OKHO
1 He IIOCJIeHee W IIPW STOM I[BET OKHa& C HOMEpPOM i + 1 coBmagaer ¢ i-M, TO Ha TEKyIIeil WTepalun
paccMaTpUBAETCS JIEBOE OKHO KBAPTHUPHI C AByMs OKHaMH. B TakoMm cjydae K IIepeMEHHOM, CUUTaIonei
OTBET, Hy>KHO IIPUOABJISITH €IMHUILY, TOJBKO €CJIM B 000X OKHaX rOpUT cBeT. Hy»KHO Ipr 9TOM IIPOITyCTUTH
CJIEJYFOIILY IO UTEPAIUIO [IAKJIA, TaK KAaK IIPU CTAHIAPTHON PeAJIM3aI[ii IPOrPaMMa MOYKET IOCIUTATD, 9TO
OHA HAXOIWTCS B OYepeqHON KBapTHUpPE C OJHUM OKHOM. B HEKOTODBIX SI3BIKAX IMPOrPAMMHPOBAHUS JIJIsT
9TOI'0 JOCTATOYHO YBCJIMYUTH IIEPEMCHHYIO IMUKJIa Ha 1 TaM, e 9TO C/Zie/IaThb HeJIb3d, MO2KHO HalluCaTb
AKKypaTHOE YCJIOBUE: €C/IN Ha TEKYIIel nTepaliuu OKHO ¢ He IIepBOe W IIPU 9TOM IIBET OKHa ¢ HOMEPOM ¢ — 1
COBITAJIAET C 4-M, TO Ha TEKYIIell NTepaui pacCMaTPUBAETCs IPABOe OKHO KBapPTHUPHI C IBYMsI OKHAMU, a
BHAYUT HYKHO 3Ty UTEPAIIUIO TPOIMYCTUTD.

BuHo, 94T0 m0oacYéT Ynciia OKOH ¢ TOPSIIIUM CBETOM CIIPSITaH B IIPOBEPKE CBETA Yy KBAPTHUP C ABYMS OK-
mamu. [Ipu 93TOM Takoil 1oICcIET 3aIyCcKaeTCsa Ha KaXK A0 UTEePAIlnd IUKJIa, KPOMe HTEPAIUil C IIPOITyCKOM,
3aHOBO.

Kak Torma MOXKHO M3MEHHTBH pelleHne, UTOOBI IMOJYyYUTh IOJHBIN Oasur?! YcaoBue 3apaHee 3aJaTh
HeJIb3sI, TaK KaK JJIMHBI KBApPTUP MOI'YyT ObITh JiIoObiME. Ho BCmOMHEHM, 9TO pelleHue 2-if TpyIIbl Te-
cTOB paboTaer st Ji000# NIUHBI KBApPTUPHL. [IpuToM B pereHun 3-it rpyIibl TECTOB OOHAPY2KEHO, UTO
pa3bueHme, TO €CTh TOYKa, IJe 3aKaHIUBACTCS IOJACYIET, IPOUCXOAUT IIPU CMEHE IIBETa OKOH.

Tora naBaiiTe 3amyckaTh MOJACIET YUCIA OKOH ¢ BKJIIOUEHHBIM (MJIM BBIKJIFOYEHHBIM ) CBETOM IO KaK-
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JIOfl KBapTUpe SBHO — IPUMEPHO TaK, KaK 9TO JeJaJ0Ch B PEIIeHn: BTOPOi rpymibl. JlJis 9TOoro HyKHO
HAIMCATD BJIOYKEHHBIH [IUKJI, KOTOPBIN CIUTAET YUCJIO OKOH C BKIFOUEHHBIM (MJIU C BBIKJIFOUEHHBIM ) CBETOM
JI0 TIepexoja B JPYTryIio KBAPTUPY, TO €CTh O CMEHBI IIBeTa OKOH, JTU00 0 KOHIA CTPOKHU, €CJIU IUKJI ObLI
3aIyIleH B Mocjeiueil kpaprupe. Takoil MUK, OUeHb IMOX0XKUI Ha pernenue 2-fi TpyInsl TECTOB, 3aMEHUT
YCJIOBHBIE OIIEPATOPBI, KOTOPBIE MMPOBEPSIIA CBET B OKHAX B PEIEHWH H-ii TPYIIIBI TECTOB. 3aTeM HAIIW-
IIeM yCJIOBUE, [0 KOTOPOMY OyIeT OOHOB/ISTBCS OTBET — OHO JINOO OCTAETCS TAKUM K€, KAK B PEIeHUN
2-ii rpymunel, ub0 B HEM MEHSIETCsI CPABHEHME C YUCJIOM 1 HA CPaBHEHUE C JUIMHOM KBapTUpPbI (CM. Hep-
BbIii BapuaHT HOJIHOTO perenusi). OcTaeTcst TOIBKO MPOIMYCTUTL CJIEAYIONINE OKHA y2Ke PACCMOTPEHHOM
KBapTUPHI, YTO MOYKHO CJI€JIATh AHAJOTUYHO TOMY, KaK 3TO JIEJaJ0Ch B O-iI TPYIIIe TeCTOB; IIPOIIE BCETO
OCTaBUTH IPOBEPKY I[BETA IPEJIBIIYIIEr0 OKHA — OHA PAbOTAET JJI KBAPTUD JIIOOOHN JIJTHHBI.

B sroii 3aaue N < 10°, 4T0 OrpaHHYMBAJIO HCIIOIL30BaHNe (DYHKII BHYTPH IIHKJIA (4TObBI HE JOILY-
CTUTDH KBa/IPATUIHOIO BpeMeHu pabOThI IPOrpPaMMbl — KOIJIa Ha CTPOKH JUIHHBI N TpebyeTcs COBEPIIUTD
YHCJIO omepaluii, cpaBHuMoe ¢ N 2), U HESIBHO IIOJICKA3BIBAJIO, UTO 3aJlada, CKOpee BCEro, MOXKeT ObITh
pellieHa eJIMHCTBEHHBIM IIUKJIOM ¢ KAaKUMHU-TO ycJIoBusiMu BHYTpHu. OTHAKO B KQUECTBE BTOPOTO BapUaHTa
[IOJTHOT'O PEIeHUs IIPEJJIAraeTCss HAIMCATh BJIOYKEHHBIN ITUKJI, 9TO ODBIYHO CBUJETEJIBCTBYET O KBaJpa-
THIHOM BpeMeHU paboThI IporpaMMbl. [lodemy Torma 310 J0/KHO paboTarh?

Cracaer OT KBaJIpATUIHOTO BPEeMeHH Pa0OThI UMEHHO MIPOITYCK OKOH TOI KBAPTUPBI, OTBET JIJIsi KOTOPOit
y2ke rnocuuta. JleficTBUTEIbHO, TOT/Ia BJIOXKEHHDBIHN ITUKJI OYIET 3aIllyCKaThCsS HEYACTO, IIPUYUEM BayKHO TO,
YTO 3a BCE €ero 3allyCKu OH 00O0feT BCe BBEJEHHBIE CHUMBOJIBI TOJIBKO OJINH Pa3, TaK KaK OH CUYUTAET
BKJIIOUCHHBIN MM BBIKJIOYEHHBIN CBET IO KaXKJIOH KBapTHUpe POBHO oiuH pa3. Kak ciencrBue 3amerum,
9TO BOBMOXKHBIN BepuKT «Time limit exceeded» MOr OBITH BBI3BAH MMEHHO OTCYTCTBUEM IIPOIIYCKa y2Ke
IIPOCMOTPEHHBIX KBAPTUP, IIEPEroHdAd 10 IPUOPUTETY OXKUAACMBII BEPAUKT «Wrong answer».

Kpurepun onennsanmst:

Ne | Basast JlonosTHUTE/IbHbIE OTPAHUYIEHUS Heobx. rpymmbr
1 12 N=1 —

2 13 B mome poBHO oxHa KBapTHpA 1

3 16 B mome ne GoJibitie 1ByX KBapTUP 1-2

4 14 Y KaxK 0¥ KBAPTUPbI POBHO OJHO OKHO 1

) 18 V kaxk0#t KBapTUPHI HE DOJIEe IBYX OKOH 1,4

6 27 Be3 nomoHuTe IbHBIX OrpaHUIeHmi 1-5

Bausiel BbICTABIISIOTCS aBTOMAaTUYECKNA HpOBepHIOHLefI CHCTEMOI.

3apayva E. NponsBegeHne Ha oTpe3ke

[TompobyeMm cHavasa MOHATDH, ITO B MEJIOM MPOUCXOIUT B 3ajade. [lIst 9TOro MOYKHO PENIuTh MepBLIe
JIBe TPYIIBI TECTOB, TPUYEM JJIsI UX PEIeHnsT TPeOYIOTCsT TOIBLKO 3HAHUST YCJIOBHBIX omepaTopoB. Jleii-
CTBUTEJILHO, BCE BO3MOYKHBIE TECThI MOXKHO NepebparTh Ha JIMCTOUKe (MX BCero 12) u pemuThb KaxKblii 13
HIX KaK MATEMaTHIECKYTO 33/1a9y, HAIIPUMED, TIOJHBIM TepebopoM. AHAJIOTHYHO MOYKHO PEITATH U TPETHIO
IPYIILY TECTOB.

OHAaKO KaK TOJBKO CTAHOBHUTCS SICHBIM, UTO TPOUCXOMNUT B 3a/ade W KaK HAIMCATD TOJTHBIN Tepebop,
cJleflyeT peasim30BaTh ero JIoObIM CIocoboM st poxoxKaenust rpynn 1—4. Hanpumep, dynkmmo s(x)
MOZKHO pe€aJIn30BaThb TOJIBKO /[JIgd OJIHOSHAYHLIX M JABY3HAYHBIX T KaK CyMMY JIBYX YUCEJ: OCTaTKa OT
nenerns x Ha 10 u mesioit wactu ot genennst  Ha 10. DTH BHIYUCTEHUST He 003aTEIbHO PEeAJN30BbIBATD
OTJIEIbHOM (DYHKIUEH — MOXKHO IIPOCTO CUUTATDH 9TO 3HAUEHUE KAK (DOPMYJIY.

Pemrenne naunem ¢ mepebopa duces | u r TMPU TOMOIIH JABYX BJIOXKEHHBIX IUKJIOB, TPUYEM BHYTDEH-
HUIl JI0J2KeH HadaTh nepebop uucia r ¢ r = [. Sarem nepebepeM Bce 4ducia U3 oTpeska [l;r] eme ojHuM
BJIOXKEHHBIM IIMKJIOM, ¥ MEPEMHOXKHUM WX MeXKJy co0oil (1151 9Toro morpebyeTcst BCIOMOTATEIbHAS I1e-
peMeHHast; obpaTuTe BHUMAHKE, YTO B OTJIMYME OT CyMMbI € HadaJibHOe 3HadeHue pasHo 1, a He 0), a
3aTeM TIPOBEPUM JIEIUMOCTDL Ha 9 TPHW MOMOIIM B3ATHUS OCTATKa OT jejeHus Ha 9. Ecim mpomssenemnne
HE TIOJIEJIUIOCH, TO K OTBETY HYKHO IIPUOABUTH €IMHUILY 38 HAWJIEHHBIN 0TPe30K. Tak Kak pe3ysabTaT He
npesocxoanT S(1) - s(2) - ... - s(12) = 2177280, XpaHUTH BBIIUCIEHNS MOXKHO B CTAHIAPTHOM 32-ONTHOM
[IEJIOM HCJIE.
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Jlaiee HEOOXOAUMO CJIeJIATH HECKOJIBKO ONTUMHU3AIMI 9TOTO perteHus. dTobbl mpoiTn rpymnnsl 5—6
3aMeTUM, YTO TEKYIIUil MOJHBI 1epebop Jeaer MHOTO JmIiHel paborel. Ha ureparuu ¢ aunciamu (1, 7r),

riae r > | aucso s(l) - s(I+ 1) - ... s(r) Gymer HoCYUTAHO IUKJIOM I[P IIOMOIIU He MeHee, deM T — [
onepanuit ymuoxkenust. Oaako Ha nporuwioi nreparun (st auces (1,7 — 1)) y2Ke 6bLIO IIOCIUTAHO YUCIIO
s(l)-s(l4+1)-...-s(r—1), u gus noxydenust TpebyeMOro ero Hy>KHO TOJIBKO YMHOXKHUTE Ha (7).

[TycTs BcomoraresbHasi epeMeHHast OyJIeT COXPaHSTh CBOE 3HAUEHHE MEXKJLy NUTEPAIUSMU IHKJIA,
repebuparorero r (st Toro ee MOXKHO, HAIPUMep, MHUIUAIN3UPOBATH B Tejle BHEIIHEro IUKJIA), TO-
[Jla B €ro Teje MOXKHO 3aMEHHUTh IUKJ Ha €JIWHCTBEHHYIO ONEPAINI0 — JOMHOYKEHHE BCIOMOTaTEeIbHOMN
HepeMeHHON Ha S(7), U BBIYUC/IEHUs Oy/1yT KOPPEKTHBIMU.

OcraeTcst TOTBKO U3MEHHUTH CIIOCOD, TIPU HOMOIIU KOTOporo cunrtaercs s(x). MoxkHO 1omobHO ToMYy,
Kak 9Ta (bYHKIMS PeaTn30BbIBAIaCh PaHee, HAMCATD BEPCHIO JIJISi TPEX- 4eThIPEX3HAYHBIX L. HO MOXKHO
u Hamucarb $(x) jurst mobbix x. s 9Toro HyKHO 3aBECTH JIOMOJTHATEIBHYIO TEPEMEHHYIO, M3HATAIBLHO
pasayio 0, B KOTOPYIO IPOCYMMHUpYeM Bce uMPbl YUCIa T MPU MOMOIIM IUKJA. DTOT IUKJ JIOJZKEH
WIATH JIO TeX NOp, Noka = He obHyautcs. OGHOB/IEHNE NMEPEMEHHON B IUKJIE POUCXOIUT CJIELYIONIAM
o6paszom: npubaBUM K Hell MOCJIEIHIO nudpy 9ucia & IpU HOMOIIM B3sITHs OCTATKa OT JeJEeHUs T Ha
10, a mocJie 3Toro ybepem mocseaHion mudpy YucIa T, 3aMEHUB T Ha [EJyI0 9acThb oT jeieHus r Ha 10.
Takoit ajropuT™ OOHYJISIET T, YTO CJIEYET YIUTHIBATH [IPH PEATH3AINH, OJTHAKO €ro HJIesi U PeaTH3allisi
JIOBOJIHO MIPOCTHIE.

Ho Baxmo ormeruts, uto B 510 rpymmax tecros mpomssegenme S(I) - s(Il + 1) - ... s(r) moxer
HPEBBINATE JiayKe 64-OUTHBIN TUI JAHHBIX, IIPUTOM BpeMsl PAbOThI IPOrPAMMbIL OYJIET CUIBLHO YBEJIMIEHO,
€CJIN UCIOJIb30BaTh HEOTPDAHIMYEHHO JIJIMHHBIE IeJIble IUCIIA.

OTmeruM, 9TO KOHEYHOE pellleHne He TpebyeT pelieHus: 3TOH MpobeMbl.

Bosee momsitHoe perrenne mpobJieMbl ¢ MEPENOIHEHNEM — XPAHUTb BMECTO IIPOU3BEJICHUST TOJIBKO
BXOZKJICHHE CTelleHu Tpoiiku B ponsseenue: myctsb s(1)-s(1+1)-...-s(r) = 3% - C, Torna Gymem xpanurhb
TOJILKO 1ncio k. JIefcTBUTELHO, INCIIO IEINTC Ha 9, €CJM CTENeHb BXOXK/IEHUsT TPONKH B IPOU3BEICHIE
He Menbie 2 (k > 2). Ho crenenb BXOXKJeHUsI TPORKM B HEKOTOPOE YUCJIO S(X) MOXKET ObITh HETPYJIHO
BBIUUCJIEHO 11epe6OPOM IIPH MOMOIIH [UKJIA, & CTENEeHb BXOXK/ICHUS POU3BEJIEHNsI CIUTACTCS KAK CyMMa
CTeleHell BXOXKIeHNsT MHOYKHUTEJIEH.

Ectb u apyroe pemenne. Benomanm coteyromuii haxT: ecim 9ucia y U z JA0T OJUHAKOBBINA OCTATOK
OT JleJIeHHsI Ha JII0OOe HATYPAJIbHOE YHUCJIO M, TO MPH 3aMEeHe YHC/a Y Ha Z B JI0O0M apudMeTHIECKOM
BBIPAYKEHUH, OTIEPATIUSIMU KOTOPOI'O SIBJISIIOTCST +, — ¥ /UJIH -, OCTATOK OT JIEJIEHUs ITOIO apU(DMETUIECKOTO
BBIDAYKEHUs HA 11 HE M3MEHUTCS.

Bamerum, uro unciaa z u z mod 9, e mod — omeparusi B3sTHs OCTATKA OT JEJIEHHsI, AT
OJIMHAKOBBIN OCTATOK HpH jeieHnn Ha 9, paBubii z mod 9. 3HAYAT, MOKHO IEPEMHOXKATH HE UHCIIA
s(1),s(I+1),...,s(r), agucna (s(I) mod 9), (s(I+1) mod 9), ..., (s(r) mod 9). Bosee Toro, mocse kaxmoro
[EPEMHOKEHNsST MOYKHO 3aMEHHTH IIPOMEYKYTOUHBINH PE3y/IbTaT Ha OCTATOK OT JIEJEHUS] ITOrO IMPOMEZKY-
TouHoro pesysbrara Ha 9. Ho Tak kak y mod z < z, BO BCIIOMOraTe/bHOIl IIEPEMEHHON MOYKHO BCErJa
MOJIEPKUBATEL pe3y/ibTar, He mpesbimalomniuit 9 - 9 = 81. Takum 0O6pa3oM MOXKHO PeIuTh IpodyieMy c
[EePErOJHEHUEM.

Jltst pertienust 7 — 8 TPyl HYKHO IIPUIYMATD eIlle KaKy0o-HIOy/Ib ONTUMUA3AINI0. TOr1a BOCIOIb3yeMC s
dbakToM 0 B3ATHH OCTaTKa OT JIEJIEHUsI HEMHOTO C Ipyroii croponsbl. [ljist aT0ro BermoMunM (000OIIEHHBII )
NpU3HAK JIEJTMMOCTH Ha 9, KOTOPBIH yTBEpkKIaeT, 9To $() U T JAI0T OJUHAKOBBIA OCTATOK IIPU JIEJICHUN
Ha 9. 3HAYNT, HOCIUTATH OCTATOK OT Jeenus s(l) - s(l+1)-...-s(r) na 9 — 310 TO K€ camoe, ITO U
[OCYATATH OCTATOK OT jejenus [ - (I +1)-...-r ua 9.

Ho 3amernm, ato cpeam T00bIX 9 MOC/IEIOBATEIBHBIX HATYPAJIBHBIX YHCEJ 0OS3aTETBbHO BCTPETUTCS
qucs0, Koropoe gejurest Ha 9. Ho ecim takoe 4uceio Hamuioch Ha oTpeske [, 7], To OHO 0bsi3aTesIbHO
HaiizeTcs Ha Beex orpeskax [[, 1] mus Beex 1/ > r. Torja onTuMm3aIyst COCTOUT B CJIEIYIOMEM: HE BCETJIA
HY?KHO YBEJIMYMBATH IPABYIO PAHUILY 7 JJIs 3aJ[@HHON JIeBOH rpanuibl [ 10 B — MOXKHO BBIATH 13
BJIOZKEHHOT'O TIMKJIA €Ie€ B TOT MOMEHT, KOIJIa IPOU3BEIEHNe BIIEpBbIe Toenaoch Ha 9. JIpyroit BapuanT:
3a/1aTh Irpanureil nepebopa r ducsao min(l + 8, B).

Yro6bl pemuTh 3a/a9y Ha MOJHBINH GaJjLl, 3aMETHM, U9TO BCE MOJAXOJAIINE OTPE3KU HAXOISATCS MEXKLY
qHCIaMI, KDATHBIME 9, 1, 60JIee TOr0, MEK Ty JIFOOBIMHE JBYMsI COCEHUME IUCIaAMU, KPATHBIME 9, KOTOpBIE
cojepxarcst B [A; B], KOJIm4ecTBO OTPE3KOB OJIMHAKOBO M PAaBHO 27.
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[lepBasi njes HAIPSIMYIO CJIEJyeT M3 TOTO, YTO MBI y2K€ 3HAEM IIPO IOJIXOJSINIE OTPE3KU — €CJIM Ha
OTpE3KE eCTh YUCJI0, KpaTHOE 9, TO MPOU3BEIEHNE YNCesT Ha ITOM OTpe3Ke TO4YHO Jeurcsd Ha 9. Ho Torma
ecam paspesarb Becb 0Tpe3ok [A; B| umciaamu kparabiMu 9 (Jisi onpejiesieHHOCTH OyJieM CYUTaTh, UTO
qucsIa, JIEIANmecs Ha 9, YHHITOXKAIOTCS 1I0CIe Pa3Pe3aHusi), TO JIJIs KaXKJIOr0 OTPe3Ka U3 T0JIyYeHHbIX
3a/1a9y MO2KHO pelaThb HE3aBUCUMO, a NTOI'OBBIII OTBET IIOCUYUTATH KaK CYMMY IIO BCEM OTPE3KaM, KOTOPbIE
[IOJIY 9MJINCh pa3Pe3aHueM.

Bropast uaest ocHoBaHa Ha TOM, UTO YHUCIa Z U Z + 9 HAIOT OJMHAKOBBIN OCTATOK OT Je/eHus Ha 9, a
3HAYUT OCTATOK OT JiejieHus Ha 9 npoussenenus uucen [, [+1, ..., 7 paBeH OCTaATKYy OT JieJieHns Ha 9 Ipou3-
Besienust ancesi [+ 9,14+ 10, ..., 7+ 9. MoxHo nokasaTh, 9T0 oTBeT Ha 3aja4dy npu A = 1, B = 8 pasen 27,
HO TOIJA U3 PACCYXKIEHUI CIeIyeT, 9TO OTBET IIpU cABUre rpaHull Ha 9, To ectb 11t A = 9k+1, B = 9k+8
pu Jiro6OM HATYypaJIbHOM Kk, TOXKe paBeH 27.

SaMeTnM, 9TO TOTJA HGOMBIMUHCTBO OTPE3KOB, TOIYUUBIINXCS MOCTE pa3pe3anus, OyIyT TaBaTh B 06-
Uit oTBeT YUC/a0 27 U3-3a TOTO, UTO UX I'PAHUIBI OBLIN TOJTYyUIEHBI PA3PE3AHUSIMU 110 IUCTAM, KOTOPhIE
nessitest Ha 9 (To ectb ux Bug: [9k + 1; 9k + 8]). TlosTomy ocraercst TOJIBKO 11epeGOpoM MOCUYATATH OTBET
JIJIsT CAMOT'O JIEBOT'O U IIPABOTO OTPE3KA.

[TonsaTHO, YTO SIBHO CTPOUTHL Takoe pas3buenme He HyKHO. Iy perneHust 3aja<qy Ha IOJHBIN OasLI
HY?KHO TOJIBKO BBLICJUTE u3 [A; B caMblii IJIMHHBIN 1070TPe30K [L; R], HAaunHAIOMMIACS ¢ YA, KPATHOIO
9, u 3akaHIMBatOIHiics YncaoM, KparHbiM 9. Torma pesysbrar Ha [L; R] MOXKHO 1oCYuTAaTH KaK PE3Y/IBTAT
ma orpeske [1; 8] (pasubrit 27), ymuoxkenustit na (R — L)/9. OcraBumecst mogoTpe3Kn ¢ Hadala U ¢ KOHIA
MOXKHO IPOBEPUTH TPOCTHIM IIEPEOOPOM, HAIPUMEpP KaK B perneHun 4-it 1moi3agaqn.

Kpurepun onenunsanms:

N | Bar Orpanudenust Heo0x.
A B CPYIIIIBI

1 8 A=1 B <5 —

2 11 A=1 B <12 1

3 4 A<B B <5 1

4 18 A<B B <12 1-3

5 15 ALB B <500 1-4

6 5 AL B| B<2000 1-5

7 6 A< B | B<50000 1-6

8 7 A< B | B<150000 1-7

9 14 A= B<5-108 1,2

10 12 A<B| B<5-10° 1-9
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