YeJirocTM

Peumienue.

YacTb 1. Monck cneayrowein YeaocTu.

KoHeuHo, ecnu Mbl YMeeM HaxoauTb HOMep 4YentoCcTu M, 06paTHO, HaxoauTb YeNCTb Mo
e€ HoMepy, - a 3TO BTOPOM W TPETMM MYHKTbl 3adayn, - TO pELleHWe MepBOro nyHKTa
TPUBMASIbHO: NPOCTO HAaXoAWMM YesloCTb CO Cneaytowmnm HoMepoM. M B yCnoBMSX onvMnnagbl,
BEpPOSITHO, TaK U HaAo nocTynaTtb. HO 34eck A BCE-Taku MopeLato 3TO 3aaHne He3aBUCUMMO OT
Apyrux. MNpocTo 4Tobbl MPOAEMOHCTPMPOBaTL TOPXKECTBO MeToAda. A MeToA YXKe NPUMEHSICS BO
BTOpOW 3aaave.

A no3Bosnto cebe aBTOUMTATY M3 pELEHUS] BTOPOM 3a4auMn:

«...\yaecHo. Mbl yxe KOe-4TO 3HaeM MNP0 YMUCI0, KOTOPOE HaM HYXHO HaWTW: OHO A0
HEeKOTOPOro MOMEeHTa COoBMafaeT C 3afaHHblM 4YMC/IOM, @ B MEPBOM Xe CfieBa OT/IMYMKU ero
uMdpa aomkHa 6biTb 6oMblUe COOTBECTBYHOLLEN LNdPbl 3aAaHHOMO YMcna.

BTopoe. Uckomoe uncno AomKHO 6biTb NPY 3TOM Kak MOXHO MeHbLle. 3TO 03HayaeT, yTo
nepBoe cfieBa HecoBMnageHuve AO0/MKHO HaxOAUTCS Kak MOXHO rnpasee (MOCKOJbKY Mnepsoe
HecoBrnageHne 06s3aTenbHO A0MKHO ObITb B CTOPOHY YBENUYEHNS).»

BoT n 6ygem asuratbcs no 3anucu did,ds...dn-1dn 3a4aHHOro uncna X cnpasa Haneso B
nouckax Ton uudpbl dy, KOTOPYHD MOXHO YBENUYMTb, HE W3MeHsi uMdp cneBa OT Heé.
HaunHaem c k=n.

Ecnn dy.1>dy, TO Mbl MOXeM yBennuntb di Ha 1 TONbKO B TOM cnydae, ecnun dy-1>dk+1,
MHaYe YMCNo NepecTaHeT bbiTb YentoCTbio.

Ecnu dy-1<dk, TO Mbl MOXEM yBeNnunTb di Ha 1 TONbKO B TOM ciy4ae, ecnmn dk<9, 1 umcno
NPV 3TOM OCTaHETCS YentoCTbiO.

Ntoro, ecin di-1>dk+1 mnm di-1<dk<9, TO yBenuumBaeM dy. B ocCTanbHbIX Cnyyasx
yMeHbLlaeM k (T.e. caBuraemcst BNeB0) M NOBTOPSiEM NPOBepKy. ECnv npouecc 0CTaHOBUTCS Ha
umdpe dy, To yBennumaeM dx Ha 1 1 AONMUCLIBAEM CrpaBa MUHMMAsIbHO BO3MOXHbIA «XBOCT».
MpaBWio NOCTPOEHMSI «XBOCTa» HaM M3BECTHO: KaXXabli pa3 AobaBnsieM cripaBa HaMMEHbLLYHO
BO3MOXHYIO UMMDPY, NMOKa MOsydyeHHOe 4Yumcno He crtaHeT 6onbwe X. B AaHHOM cny4yae 370
NpaBUIO 3aaET Takne AeNUCTBUS:

ecnn dy-1<dk, To xBocT umeet Bua 01010101...;

ecnn dy-1>dy, TO XBOCT HaunHaeTcsa € undpsl (dk-1+1), a 3atem yxe maét 01010101... B
HeObX0AMMbIX KOTMYECTBaX. 3aMeTUM, YTO B 3TOM cnydae dx<dk-1, TO ecTb (dk+1)<=dk<=9.

YTO-TO TYT He TO... I3 onncaHusl npouecca cpasy BUAHO, YTO ecnim X — U-4eniocTb, TO U
cneaytowlee 4mcno byaet u-4entocTblo, a ecnun X — d-4entocTb, TO U cneaytowee vncno byaet d-
YenCTblo. A BeAlb Y Hac eCcTb YentoCcTn 1 Toro, n apyroro suaa. Korga e 6yaet nponcxoamTb
CMeHa BMAa 4entocTn? Ara, MOHATHO: CMEHA BMAA YENIIOCTM MOXET MPOM30MTM TONbKO TOrAa,
KOorga y Hac OT uucna X OCTaHeTcsl TOMbKO ABe undpbl, TOYHEe, eC/iM HaM He yaanocb
OCTAQHOBUTBLCA Ha k=2. 3HauuT, ecnn Mbl JOWAW A0 TOro, YTO Yy HAC OCTanoCb TOMbKO ABe
umMdpbl, TO HAAO MUCaTb KaKyl-TO XUTPYD 06paboTKy C HECKONbKMMW BapuaHTaMu. A He
xo4yeTcs..©. U B paHHOM c/lyyae HaM MOBE3/I0 - MOXHO 060MTMCh 6e3 3Toro. [pocTto
yBeNM4UMBaeM OCTaBLUEeCs [ABY3HA4YHOE 4MCI0, NMOKa OHO He CTaHeT YeNtoCTblo. 3TO MHOro
ornepauun He 3alMET — [ABY3HAYHbIX YeNtocTed AO0BOSIbHO MHOMO, TaK 4YTO MpOLECC He
3ataHeTcs. [la n Hanbonblylo ABY3HAYHYK YentCTb AOAr0 yBennuMBaTb He MNpUAETCS —
nepBasi TPEx3HayHas YentocTb paBHa 101. Kctatu, cpa3y BUAEH M MPOCTOM CNOCOH NPOBEPUTD,
ABMSETCA NN MNOSTYYEHHOE YMUCIIO YENOCTbi0 — ANS 3TOr0 AOCTAaTOYHO, 4TobObl ABE nocnegHue
umMdpbl Yncna pasnuyanucb. M 3To NpaBUTAO BLINOMHSAETCS U ANS BCEX ABY3HAYHbIX vucen, u
Ans uncna 101, koTopoe ToXe MOXET MOAyYMTbCs, U — MOBE3N0 — AN OAHO3HAYHBIX YMcen
(npocto nepBasi HeBuaMMas uudpa B HuMX pasBHa 0). B obwem, He 3agaya, a ChIOWHOe
Be3eHue. MpoCcTo cyacTbe Kakoe-To...



Yactb 2. CYyMTaeM YenocTu.

OJTa 3afaHue Toxe, B 06WweM-TO, CUIbHO HAaNOMMHAET BTOPOEe 3afaHue B 3ajade 2. Toxe
HaJO MOACYMTATb KOMMYECTBO O6BLEKTOB (YENtocTenM B AAHHOM Crlyyae), MeHbLUMX AaHHOro.
TonbKO 34eCb CYMTAEM BCE MEHbLUME YENOCTU, @ HE TOMbKO YENOCTU TaKOM Xe ANUHbI, Kak U
3aflaHHas YentocTb X.

BoT n xopowo. Myctb X= did,ds...den-1dien . OACHUMTAEM CHa4ana KOMYECTBO OAHO-,
ABy-, ... , (len-1)-3HauHbiX 4yentocTen. A Kak 3TO caenatb? [JOBONbHO CTaHAapTHO. Ecnu
cchopMynmnpoBaTb COBCEM KOPOTKO, TO — YBENMUMBas NOCTENEHHO pa3Mep YentoCTH (BblpaXkasiCb
XXAproHHO, HO TOYHO: AMHaMWKa Mo AnvHe 4ventoctn ©). Ecnn nopgpobHee, TO paccyaaem
NPUMEpPHO Tak. [onyCcTuUM Mbl yXXe 3HaeM BCE, YTO TOSIbKO HaM NMpWAET B rofioBy O YeNCTSX
AnvHbl 1, 2, ..., (k-1). A 4t0obbl NoacumMTaTb k-3Ha4yHble 4enCTM 3aMeTuM, 4To ntobas
k-3HauyHas 4entoCTb COCTOMT U3 CBOEM NepBOM UMMpbl, K KOTOpoh npunucaHa cnpasa (k-1)-
3HayHasl YentocTb. Ho Beab K AaHHOM NepBON UMdpe MOXHO MpUnucaTtb He Nobyto YentoCTb.
AevictButenbHo, K undpe 4 Henb3s npunucatb d-yentoctb 3172, nockonbky 4>3>1, U Henb3s
npunucaTb U-4entoCTb 7925, nockonbky 4<7<9. lMOHATHO, YTO 4YentCTb MOMYYUTCH, ecnn u
TONMbKO ecnn K undpe 4 npunucatb Nobyto d-4entocTb, HaumHarowyca Ha 5, 6, 7, 8 unan 9,
nmbo nbyro u-4entocTb, HaunHatowyocs Ha 3, 2, 1 unun 0. B obwem cnyyae, K umdpe P MOXHO
npunucatb NM60 nobyto U-4enioCTb, HaYMHAlOWYOCa Ha undpy, MeHblyto P (nonydas d-
4yencTb), NnMbo nbyto d-yentocTb, HaunHalowyocs Ha uudgpy, 6onbwyto P (nonyyas u-
4yenctb). BoT u 3aBeaém cebe BennuMHbl ujaws (L,P) W djaws(L,P) — KOIMUYECTBO,
COOTBETCTBEHHO, U-4YentocTen u d-yentocter AnvHbl L, HaunHarowmxcs Ha undpy P. B cBsiun ¢
BblLLECKa3aHHbIM, Cpa3y nosy4vaemM ¢opMynbl:

ujaws (L,P)= djaws (L-1,P+1) + djaws(L-1,P+2)+ .. + djaws(L-1,9),

djaws (L,P)= ujaws(L-1,P-1) + ujaws(L-1,P-2)+ .. + ujaws(L-1,0),

L>1, 0<=P<=9.
Takxe oyeBMaHO
ujaws (1,P)= djaws(1l,P)=1, 0<=P<=9,
KONMYECTBO L-3HauyHbIX U-4entocTen
ucount (L)=ujaws (L, 1) +ujaws (L, 2) +..+ujaws (L, 9),
a KonmM4ecTBo L-3HayHbIX d-yentocTten

dcount (L)=djaws (L, 1) +djaws (L, 2) +..+djaws (L, 9)

ObpaTtute BHUMaHWeE, YentoCTn, HaunHaowmecs Ha 0, B ABe nocnefHue CyMMbl He BXoasaT —c 0
YeNCTN He HauymHawTca. TeM He MeHee, BenuuuHbl ujaws(L,0) u djaws(L,0) HaM HyXHbl —
BeAb Mpu NoACYETax Mbl pacCMaTpUMBAaEM WU YenocTu, HaumHaowmecs ¢ 0. A ¢ 0AHO3HAYHbIMK
NONOXUTENBHBIMWA YMCIaMK BCE SICHO — BCE OHU ABASIKOTCS YENOCTSMM.

3anonHuM MaccuBbl ujaws, djaws, ucount u dcount, onpeaenvum len - AnWMHY 3agaHHOWM
yentctn X 1 noacymMTaeM obuiee KOMMYECTBO YENIOCTEW, ANMHA KOTOPbLIX MeHblue len. 3aTem
nobaBuM BCe YENIOCTM ASIMHbI len, nepBasi umMdpa KOTOpbIX MeHbLLE NepBoMn LUndpb! X.

N ocTaHeTCa HaM nocuMTaTb BCe YeNoCTU ANVHbI len, HaunHatowmecs Ha di U MeHblumne X.

Ecnn X aBnsetca u-4entocTbio, TO CHayana AobaenseM Konn4yecTBo d-yentocTer AnWHbI
len, HaumMHaowmecs Ha di — MOHSATHO, YTO BCE OHW MeHblUe X, Bedb Y BCeX y HUX BTopas undpa
MeHblue di, a y umcna X BTopas umdpa éonblue d;.

Mocne 3Toro OCTaércs NOACYMTATb BCe U-YeNtoCTU ASMHLI len, HaunHaowmecs Ha di m
MeHbLUune X.

Pazgenum u-4enocTn AnvHbl len, HaunHatowmecs Ha d; n MeHbluKne X, Ha ABa Knacca: Te,
Yy KOTOpbIX BTOpas umMdpa mMeHblue d;, 1 Te, y KOTOpbIX BTOpas uMdpa pasHa d,.

Kaxxgon u-4yentocTv AnvHbl len, HaumHalowencs Ha di, cooTBeTCTBYET d-4YentoCTb ANWHLI
(n-1), HaumHatowasca Ha undpy, 6onbwyio di (Takas 4entocTb NOy4vaeTcs oTbpacbiBaHMEM
nepsov undpsl). CnegosaTenibHO, B NMEPBbIM KNacc BXoaaT

djaws (len-1,d;+1) + djaws(len-1,d;+2) + .. + djaws(len-1,d,-1)
YencTen.



BTropon knacc 06bpasyloT BCe U-YentoCTU ASIMHBI len, HaumHaowmecs Ha did, M MeHblume
X. Kaxxgon u-yentoct aAnuHbl len, HaumHatowencs Ha did;, COOTBETCTBYET U-YeNtoCTb AJSIMHbI
(len-2), HaumHawowancsa Ha umdpy, MeHbwylo d; (Takas 4entocTb MosyyaeTcs oTbpacbiBaHMEM
nepsbIX ABYX umdp). PasgennM Bce YentoCcT BTOPOro Kfacca CHOBA Ha 2 Kiacca: Te YesoCTy,
Y KOTOPbIX TpeTbsl undpa MeHblle ds, 1 Te, Y KOTOpbIX TpeTbs undpa paBHa ds. U Tak aganee...
Moka He oCTaHyTCs YentocTn anvHbl 1. B obuem, 3aecb CNoB NpUXoAnTCS NMPOM3HOCUTL ropasao
6onblue, 4em gen...

Ecnmn xe X aBnsetca d-4entocTblo, TO BbIMOSHSAEM B TOYHOCTU T€ XE CaMble AENCTBUS, YTO
M B C/ly4ae U-YenoCTu 3a UCKIIIOYEHNEM MoAacyETa d-yentocTen ASMHbI len, HauMHAOLWMXCS Ha
di.

Yactb 3. [Monck 4encTn € 3aaaHHbIM HoMepoM N.

[NaBHOe YyXe caenaHo — Maccuebl ujaws, djaws, ucount u dcount y)ke 3anofiHEHbI.
Ocrtanactb ogHa TexHuKa.

3.1. HaxoammM len - anvHy 4entocTu.

MNpeactasbTe cebe, 4TO BCEe 4eNOCTU BbiNnUCaHbl B psa. WMaém BAonb 3TOro psiga u
OTCUYMTLIBAEM YENIOCTM, NMOKa He AoMAEM A0 HoMmepa N: cHayana Mbl MpPOMAEM BCE 4YenoCTu
ANMHBI 1, 3aTeM YentocTy ANMHbI 2, ANuHbE 3 U T.4. Ha Y4entocTb Kakon AnuHbI NpUAETCS HOMep
N onpeaenuTb Nerko — BeAb Mbl 3HAEM, CKOJIbKO MMEETCS YENOCTEN KaXA0N ANMHbI.

3.2. HaxoamM nepsyto umndpy 1 TUN YentocTu.

Toxe HecnoxHo. Bctanu Bo3ne nepBoM YENOCTU ASIMHBbI len u nownv BAOSAb psaa
YENCTEN: MPOXOAMM CHauvana BCe d-Y4enocTW, HauMHaWwmMecs Ha 1, 3aTeM U-YentocTHy,
HauMHaKLWmMeCs Ha 2, NOTOM d-4YenoCTH, HauMHaKLWmMecs Ha 1, u-4enCTh, HauMHaLWmMecs Ha
2, U T.40. Ha KakoM U3 MnepeyncrieHHbIX OTPE3KOB 3aKOHYMTCHA Hall OTCYET, TOT M AaéT HaMm
nepsyto undpy di 1 TMN YenocTy.

3.3. Wwem BTOpYtO Undpy.

BcTtaHeM Ha nepBylO YentoCcTb HaMAEHHOro TUMA, KOTOpasi HauMHaeTcs Ha di. U nownm
BAONb psaa 4yentocten. Ecnm mbl mweM d-4entocTb, TO CHayana novayT YentoCTU CO BTOPOM
umcpport 0, notom 1, notom 2 u T.4. Ecnm xe Mbl MweM u-4enocTb, TO CHadyana nomnayT
YyencTn co BTopon undpon (d;+1), notom (di+2) 1 T.4.

3.4. Vwem cnegyoulyio umapy.

A nouck Kaxxaown cnepytollend umdpbl HAYEM He OT/IMYAETCS OT MoMCKa BTOPOM LmdpbI.
Hago Tonbko He 3abbiTb, YTO ecnu oTbpocuTb nepsByto UMbpPY U-4entocTn, To ocTaHeTcs d-
YenCTb, @ e OTOPOCUTL NepBYIo LMdPY d-4entocTn, TO OCTAHETCS U-4entoCTb.

YacTtb 4. MoacyéT u-4yencrten

Hy, a 3mecb aBuraemcs BAOMb psfa YentocTel TOYHO TakXkKe, Kak B 4acTu 3, Moka He
poviaém ao N-om uentoctn. o gopore MNOACYMTLIBAEM TONbKO U-YENOCTM, a d-4yentoctu
nponyckaeM. B aaHHOM cnyyae, BUAMMO, MpoLLE NOCMOTPETb UCXOAHbIN TEKCT NPOrpaMMbl — OH
AOBOJILHO MOAPOO6HO OTKOMMEHTMPOBAH.



