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3apgayda A. [1Be KOp3uHbl

ABrop 3aa4m: Bragucias Makapos
Ilonroroeka Tecros u pemrennit: Baagmcmas Makapos
ApTop pasbopa: Bnagucnas Maxkapos

Orser Ha 3ama4ay pased n — 1. /laBaiite pazdbuparbcsi, IOUEMY 3TO TaK.

Hcro, uro Bope Bcerma BBITOMHO OMYCTOINATH Ty KOP3WHY, B KOTOpOi Gosbire st6aok. [lycrs Ams
KaKIM-TO CITOCOOOM JOOMIACh TOTO, UTO IOCTe Xoja Bopum B KOp3WHE, KOTOPYIO OH HE TPOHYJ, POBHO
k s6mok. Korma Amsg mMoxkeT H0OUTHCS KAKOTO-TO <«IIPOTPECCa», TO €CTh CIAETIATH Tak, U4TO MOCTe CIIETy-
fomero xoga bBopu B HeTpoHyTO#l KOp3uue Oyuer k + 1 sibjoko (wim Gosbmie)? 3amerum, uro AHe He
BasKHO, HACKOJIbKO MEJJIEHHO OHA <IIPOJBUIAETCS BIEPET», €C/IM OHA BCE-TAKU DTO JIEJIAET, HOCKOJILKY
UTpa MPOJIOJIKAETCS OECKOHETHO, a KaXKJi0e MIPOJIBUKEHNE JejIaeT €€ CUTyalnio ¢Tporo Jjaydiie. [losromy,
€CJIU CYUTATh, YTO KaK/IbIil pa3 OHa JI0OMBAETCS IIPOrPecca B POBHO OJHO siDJIOKO, TO OTBET HEe U3MEHUTCH.

[IpomBuHyThCst BIEPEN OHA MOXKET B TOM U TOJIBKO B TOM CJIydae, KOTJIa BO3MOXKHO JOJIO2KHUTBH 71
s0JI0K B KOP3UHBI TAKUM 00pa30M, 9TO B KaK/0il 3 Hux Oyaer xors Ob1 k + 1 s6s0k0. To ectn, Korma
n> (k+1)+1=Fk+2 (B oycryio KOp3uHy HY?KHO JIOJIOXKUTb XOTst Obl k + 1 siGJIOKO, & B HEIYCTYIO — XOTsI
6b1 011HO). Takum obpasom, noka k < n — 2, AHs MOXKeT JIOOUTHCSI IPOrpecca. SHAYUT, OTBET He MeHbIIle
(n—2)+1=n—1. To xe camoe paccyzKjeHre IOKa3bIBaET, 9T0 AHsI He MOXKET JOOUTHCsSI OTBETA N: st
9TOr0 HYKHO JIOJIOKUTH X0Tst Ob1 (N — 1) + 2 = n + 1 s6/10K0, a OHA JIOKJIABIBAET TOJIBKO N.

3apava B. BoccraHoBneHmne wectnyronbHuka

Aprop 3amaumn: NBan Kazmenko
[Toxroroeka TectoB u pemenuii: Msan Kasmenko
Aprop pasbopa: Npan Kasmenko

[IpaBUJIBHBIHA MIECTHYTOJBHUK MOXKHO BOCCTAHOBUTH II0 JIFOOBIM TPEM BEPIITUHAM, 33 IaHHBIM B ITPOHU3-
BOJILHOM HOpsiake. Vm mazke 10 IBYM, €C/IM U3BECTHO, KAKKHe MMEHHO 3TO BEPIIMHLI U B KAKOM IIOPSIIKE
onu jmaHbl. TeM He MeHee, KaKie-TO penieHusl YI00Hb, a APYTHe COCTOAT U3 HOIBIINON0 KOJIMIECTBa CIIYIaes.

OnHO U3 yOOOHBIX PEIIeHUil — IIPU IEPBOM 3allyCKe OTMETUTH IBE COCEIHME BEPIIUHLI U IEHTD Ile-
cTHYroJIbHUKA. BbiBeseM nepByto BepiiuHy (HasoBéMm eé Aj). IlocmoTpum B IuK/e Ha BCe OCTaJbHbBIE
BEPIIMHBI, HANIEM JTI00Y 0 OJIMKaIIyto K Heil (Ha30BéM eé Ag) u BbIBeneM eé Toxke. Hakonerr, mocanraem
cpesHee apuMETHIeCKOe BCeX IEeCTH BEPIIUH 10 KaXKJIOH KOOpIWHATE W BBIBEIEM ITOJIYIEHHYIO TOUKY
(nazoBém eé O) — 310 OyeT MEHTD MECTUYTOIbHUKA.

IIpu BoccranoBiaeHMM OyleM CKJIAJIBIBATH BEKTOPBLI, YTOOBI IIOJIy4aThb CJIELYIOIIME BEPIIUHBI Aj;:
A; = A1+ A; 0. HeiicrBurenbao, cropona As Az, HampuMep — 310 pocTo 0Tpe3oK A1 O, 0TI0KEHHBIH
U3 BepIIHBL Ao.
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3apava C. [lomawHee 3agaHune

Aprop 3amaun:  Asekcaniap Mapkos
Pazpaborunk: Autekcanap Mapkos
Aprop pasbopa: Anekcanap Mapkos

Bo-miepBhix, 049€BUIHO, UTO HY?KHO PEIIUTH 33149y B OTJAEILHOCTH JJIsI KAXKJIO0TO S; U IIPOCYMMUPOBATH
OTBETHI.

J1J1s1 9TOr0 pacCMOTPUM IOJICTPOKY ¢ B S; IIOCIE JTOOABJICHNSI KAKIM-TO 00Pa30M B S; Hy?KHBIX CHMBOJIOB.
Kakune-T1o cuMBOJIBI IOy YUBIIEHCS MOACTPOKH OCTAJNCH U3 S;, 8 KAKHe-TO OBbLIM BCTABIECHBI MEXKY HAMU
i J00aBJIeHbl Iepel] HUMU WK Iocje. B uTore CMMBOJIBI, KOTOPbIE M3HAYAJILHO OBLIN B S;, 00pa3yioT
B 9TO#l MOACTPOKe t MOAIOCIeI0BATEbHOCTE. ClleIoBATeIbHO, 3a1a9a, CBOAUTCS K IOUCKY HAMOOJIbIIei
IIOJCTPOKU §;, KOTOPAs sIBJISIETCSI TIOJIIIOCIEI0BATEILHOCTBIO B £. DTy 331349y MOXKHO PEIIUTh MHOXKECTBOM
CITOCODOB.

Ha 20 GajioB MOXKHO, HaIpuMep, nepebpaTh 3a 0(2‘”) BCe IOJIIOC/IEI0BATE]ILHOCTA CTPOKA ¢ U CO-
XpaHUTh B set, a 3arem mepebparh 3a O(|s;]?) Bee MOACTPOKH s; U J1JTsT KasK0il IPOBEPHUTH, €CTh JTH TaKasi
[IOJICTPOKA BO MHOXKECTBE, a U3 BCEX IOAXOIMIINX B3ATh HAUOOILIIYIO.

Ha 60 6amoB moxkHO ObLIO 1epebpaTh BCe MOJACTPOKU S; U JJIst KaXKJIOH ITPOBEPUTH METOOM JIBYX
yKazareJieii, IBJIsSieTCs JIM pacCMaTpuBaeMasl IOICTPOKa IOIIOCIEI0BATEILHOCTEIO B £. JlJIs 9T0r0 Hy»KHO,
cMelas KaxKJblid pa3 BIPaBO yKa3aTesb B MOJCTPOKE S;, CABUIaTh yKa3aTeslb B ¢, IOKA OHU HE CTAHYT
YKa3bIBaTh Ha OJIMHAKOBBLIN cUMBOJI. Ecim ykazaTtenb B ¢ JOMJET 10 KOHIA CTPOKH, HE HAWA HYKHBII
CHMBOJI, TO HYXKHOI ITOJIIOC/IEIOBATEILHOCTH B ¢ HET.

DTo pellleHre HECJIOXKHO yiydrnaercs 1m0 pemteHust xa 100 Gayutos. st 3TOro 3amMeTuM, UTO METO/I
JIBYX yKasarejeil MOKeT He TOJIbKO IIPOBEPUTD, ABJISIETCs JIn (PUKCHPOBAHHAS ITOACTPOKA, IIOIIOCIEI0Ba-
TEJIbHOCTBIO, HO U HAWTU caMylo OOJIBINYI0 TaKyIO HOJACTPOKY ¢ HAYAJOM B JaHHON mosunuu. s sroro,
[OCTABUB yKa3aTe/lb M3HAYAJIBHO B HEKOTOPBIH CUMBOJL §; ((PUKCUPOBAHHOE HAYAJIO TIOJCTPOKH), & yKa3a-
TeJib B ¢ Ha Ha4YaJlo, OyIeM CABUraTh yKas3aTeslb B S;, IOKa yKasaTeb B t He JOHIET 70 KOHIA CTPOKH.
Tax MOXKHO HaifiTH caMyio OOJIBIIYIO IOJACTPOKY B 8; C HAYAJIOM B JAHHON ITO3UIIMH, SABJISIONLYIOCS IIOIIIO-
CJIC/IOBATEILHOCTEIO t. BoimosHum 910 Jitst Beex nosunuit B S;. Taxoe pernenue padoraer 3a O(]s;| - |t]).

Taxxke #a 100 6aJUIOB MOKHO IIOCUUTATh JAMHAMUKY, IIOXOXKYIO Ha AUHAMUKY IJIsI ITOACYETA PEIAKIIM-
OHHOI'O PACCTOSIHUSI.

3apgada D. XXunsnb Ha Mapce

Asrop samaun:  Ajekcamnap Mapkos
Pazpaboruuk: Austekcanp Mapkos
Aprop pasbopa: Ajexkcanap Mapkos

Ha 40 6a/u10B MO2KHO OBLIO MIPOCTO MMOCTPOUTH MOJHBIN rpad U3 KIETOK MOJIsS W HANTHA KpaTdaiimnii
IyTh B HEM IIPU [IOMOIIH 06bIuHOrO asroputMa Jefikerpsl. st nepemernennst u3 kietku (i1, j1) B KJIETKY
(i2,72) morpebyercs |in — (i1 + 74,5, )| + [Jj2 — (J1 + ¢iyjy )| enunmig 3apsna —s1o u Oyger BecoM pebpa
Mesk Ty Kiaetkamu (i1, 71) 1 (iz2, j2). K coxkamenmo, B atom rpade O(n?m?) pébep — cammkoM MHOTO TIpH
n =m = 1000.

st moHoro perterus Ha 100 6a/ioB Hy2KHO HpuAyMaTh rpad momHTepecHee. Bo-mepBbix, 10 Ha-
[IPpaBJIEHUIO BEKTOPA IOJISI BCErIa MOYKHO ITEPEMECTUTHCS, UCIIOb30BaB () eIMHUIL 3apsiia — JJ00aBUM CO-
orBercTByomue pébpa Beca 0. Takzke 3aMeTnM, 4TO, €CJIU MOKHO JIOOPATHCS B KAKYIO-THO0 KJIeTKY (T, ¢),
3aTpaTuB d eIUHUI 3aPsAIa, TO BO BCe CMEXKHBIE 110 CTOPOHE KJIETKU MOYKHO J100paThbes 3a d + 1 eauHuiy
3apsiJia — JIJIst 9TOT0 HEOOXOIUMO M3MEHHTh Ha 1 COOTBETCTBYIOILYIO KOODJMHATY B BEKTOPE MOIIHOCTH,
KOTODBIi MCHOIB30BAJICS [IJIs1 TOTO, YTOOBI TOMACTh B KJIeTKy (7, ¢). CienoBaresbno, mobaBuM pebpo Beca
1 13 Kaxk10#1 KJIETKH BO BCe CMEXKHBIE ¢ Hell 1o cropore. OIHAKO €CTh UCKJII0YEHHEe — TaKoe pebpo HeJlb3s
J106aBUTH B CTAPTOBYIO BEPIIUHY, Be/lb U3HAYAJIBHO HET BEKTOPA MOIIHOCTH, KOTOPBIN UCITOIB30BAJICS JJIsT
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TOr0, YTOOBI B HEE IMOIacTh, U MEHATH Hedero. Ilpm sTom Takme pébpa ciryxKaT Jiss KOPPEKTUPOBKU BeK-
TOPOB MOIIHOCTH, ¥ péOpa 0 CTOPOHAM M3 HAYAJIbHON KJIETKH MOI'YT IHOHAIOOUTHCS IJIsi KOPPEKTHPOBKU
BEKTOPa MOIIHOCTH U3 KAKOH-1u00 Apyroit KiaeTtku. st Toro, 9To0b! penuTh 9Ty npobdjemy, 1aBaiite mpo-
CTO pa3ejuM HadaJbHYIO BEPIIMHY Ha JBE, TO €CThb Pa3pellnM OAWH Pa3 3aiiTy B HAYAJILHYIO BEPIINHY
TOBTOPHO. 13 1epBoii Komuu Mbl HAUUHAEM IIyTh, U U3 HEE BBIXOIUT TOJIBLKO OHO pedPO IO BEKTOPY IOJIs,
a y BTOPOI KOINK COBIIQJAET KOOpPJAMHATA, HO B HEEé MBI KaK-TO BEPHYINCH — 3HAYNUT, MOXKHO JT00ABUTH
HE TOJIBKO pebpo 1o BekTopy moJjist Beca 0, HO u pébpa Beca 1 B KJIeTKHU, CMexKHbBIe 110 cTopoHe. OTBETOM
Ha 33129y OyIeT KpaTdaiuil myTh B HMOJIYYHBIIEMCs Ipade — ero MOKHO HAWTH IIPHU ITOMOIIM TOIO XKe
anropurma efikcrpbr miau npu nomontu 0-1 BFS. B namem nHoBom rpade Becero O(nm) pédep, mosromy
Takoe pererne OygerT paboTaTh JTOCTATOTHO OBICTPO.

3apaya E. A Hy nosTopwu!

ABrop 3a1a4m: Muxann Banos
[Tonroroeka TecroB u pemrenuit: Muxaunn BaHos
ABrop pasbopa: Muxann Banos

Boigesum na xosicte 2™ HernepececeKaromuxcsi OEIbIX MPSAMOYTOJHHUKOB TAKOTO K€ pa3Mepa, 4To U
KapTuHa. By/eM roBopurh, 9TO NPsIMOYTOJILHUK I'OTOB Ha ¢ IIaroB, €CJU B HEM ¢ YEPHBIX HEIIPOCTPEsICH-
HBIX KJIETOK, KOTOPBIE JOJKHBI OBITH W B KapTHUHE Y6PHBIME, a OCTaJbHbIC Oesible (M, OYEBHIHO, TOKE
HerpocTpesieHHbie). Mbl BbIMIDaeM, eC/ii MOJIyduM OJMH IIPSMOYTOJIbHUK, TOTOBBIN Ha B. Ero Mbl moiry-
uynM 3a B crajuil, B Tedenue i-ii M3 KOTOPBIX MBI HOTyunM 2" HelepeceKalomuxcs IpsMOyTOILHIKOB,
roroBeix Ha 1. Crenars 510 13 2"+ HemepeceKalomuXcs: IPSMOYTOJIBHUKOB, TOTOBLIX Ha 4 — 1, OUCHD
IPOCTO: pa3dUTh WX HA HAPbl, KAXKJbI JeHb B OHOW M3 IMap KPACUTh JBe YEPHBIX KJIETKU, a [TOTOM
HOYBI0O MHIKO/IA HCIOPTUT BBICTPEJIOM He 60jIee OJHOIrO MpsIMOYTOIbHUKA. 3a 27! j1Hell n HOUeH MBI 110-
ayaum 27 npsvoyronbHIKOB, MakcHMyM 2"¢ u3 KOTOPBLIX GY/IyT HCIOPUYEHBI, TAK YTO MOYXKHO CPeJn
BBIKHBIIHNX BblenTh 2"t — 9n—% — 9n=i 'y pce onu GyLyT rOTOBBI Ha 1.

Ha nokpacky yitnér 2871 4+ 421 420 =28 _ 1 < 8191 ameit, 510 1 Tpe6oBaIOCE.

3apadva F. Cymma pacctosiHuii

Aprop 3amaun: Bnamucnas Makapos
ITonroroeka TecroB u pemrenuit: Baaaucias Makapos
ApTop pasbopa: Bnagucnas Makapos

OrpaHu4eHns B 3TOH 3aJa4e MOIYyT HEMHOI'O COUTH C TOJIKY: MOXKET CO3IAThCS BIEYATICHHE, YTO
TpebyeTcss IpUAyMaTh KAKOe-TO ObICTPOe SKCIOHEHIMAJbHOe perrerne. TeM He MeHee, XKIOpU HE 3HAET
HU OIHOI'O 3KCIIOHEHIUAJLHOI'O PEHICHNs, KOTOPOE MOIVIO OBl IIOJIyYUTh IOJIHLI a1 6e3 O4eHb JI0JIrOro
npeanoacuéTa. Bosee Toro, 3Ty 3amady MOYKHO PEIIUTDH ¢ TOPa310 OOJBITIMEA OrPAHNICHUSIMHE.

Hanbreiimnii man pazbopa Takoii: Mbl IIPHIyMaeM KaKoe-mo IOJIMHOMHUAIBLHOE PEeIIeHUE 3TOH 3a/1a4n,
IOHMMEM, 9TO HA CAMOM JieJie ero XBaTaer, 9To0bl nosyanThb 100 6a/10B, 1 BKpaTie o0CyuM, KaK Periarhb
3Ty 3a/ady eme ObICTpee, a TaKKe SKCIOHCHIMAILHLIC PEIIeHIs, HaONpAaIomue MHOTO OAJLIOB.

Cruepsa npuryMmaemM 60Jiee MpOCTOe BBIPAYKEHUE JIJIs BEJIMIMHbBI, KOTOPYIO MbI CyMMHUPY€EM 110 JIEPEBBSIM.
[Tycrs MBI 3adukcupoBan Kakoe-To (IIOMeYeHHOe) 1epeBo ¢ n BepimHamu. [locMoTpuM Ha Kakoe-TO ero
pebpo e. Jljist CKOJIbKHU Tap BEPIIUH 3T0 pebpo JiexkuT Ha mytu mexay aumu? s £(e) - (n — £(e)), rue
{(e) —pa3mep (B BeprmHax) JIIOOOrO U3 JIByX JIEPEBLEB, Ha KOTOPbBIE PAa300bETCS MCXOHOE JICPEBO MPH
yaajienun pebpa e (KOHIbI IyTU JIOJIKHBI JIe?KaTh B PA3HBIX KOMIIOHEHTAX, 3/IeCh U Jajiee IO KOMIIO-
HEHTaMU I10/[Pa3yMeBalOTCsl JIEPEBbsI, MOJIyUYeHHbIe U3 UCXOJHOro yiaaseHueM pebpa e). CiiegoBaTesbHO,

HCKOMasl BeJINUNHA €CTh > le) - (n—L(e)).
e — pebpo sepeBa
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Ot1idHO, Temneps cesiaeM HECKOJIBKO HAOJIIOEHNI, KOTOPbIe MOATOMKHYT HAC K IPABUILHOMY pelle-
uuto. IlepBoe HaOIIIO/IEHNE COCTOUT B TOM, UTO BPsiJ| JIM JIsi OTBETA €CTh KaKas-TO IIPOCTasi MaTeMaTH-
JecKad (bOpMyHa. I/IHTyI/ITI/IBHO IIOHATHO, 9YTO PAaCCTOAHNA MEXKIAY BEPIIUHaAMMU — JOCTATOYHO CJIO2KHaA 1
«HEJIOKAJIbHAST» Belllb, KOTOPYIO CJIOXKHO OTJIOBUTH C IIOMOIIBIO SIBHBIX opmyit. Hampumep, ecoin BbI Ciibl-
masu 11po Kogbl [Iprodepa, To mo koxy IIprodepa jierko HOHSTH CTeleHN BCeX BEPIINH JlepeBa (CTeleHn
BEPIINH — 9TO YTO-TO OY€Hb JIOKAJIBHOE), HO, HEOHSATHO, KaK MCKaTh JUAMETD JepeBa, He CTPOs €ro siBHO
U He JleJ1ast 9T0-TO eIé GoJiee CIIOXKHOE.

Pa3z dhopmysy MBI IpHIyMaTh He MOYKEM, a IIePeOHpaTh BCE — CJIUIIKOM JIOJIT0, TO 3ajada MOYTH Ia-
PaHTUPOBaAHHO peniaecTCd C IIOMOIIBIO JUHAMUYIECKOro IIporpaMMUpOBaHUA. T’ITO He OYeHb YJIUBHUTEJILHO,
TaK KaK OOJILIIMHCTBO 3a/ad HA JIEPEBbsI PEIIAIOTCS KAKOW-HUOY/Ib JUHAMHUKON, HO OOBIMHO y HAC €CTh
JIEPEBO, a TYT €ro HeT. DTo He MpobiieMa — IPOCTO MBI OYJIEM JIEPEBO OJJHOBPEMEHHO CTPOUTDH M CUUTATH
Ha HEM JTMHAMUKY.

Bepuémcst oKa BpeMEHHO K CJIydalo, KOrjja HaM JIAHO KaKOe-TO JepeBO. BCIOMHUM BbIpaskeHue Jyist
cymMMbl paccrosiauit: Y £(e) - (n — £(e)). Kaxkoe ciaraemoe 9TOro BbIpakeHUsi 09€Hb CJ1ab0 3aBHCUT OT

e
pebpa: BaxkHO TosIbKO £(€). [IpemcraBim, uro Mbl yaaamin pebpo e u3 gepesa. Tormaa oHO pa3bmIoch Ha JIBA.
Yro6bl MOCYUTATH OTBET, HY?KHO CJIOKUTH CYMMY BKJIAJ0B PEOEp M3 OJIHOM KOMIIOHEHTBI, CYMMY BKJIAJI0B
pédep U3 Apyroil KOMIIOHEHTHI ¥ BKJIA, pedpa e, KOTOPbIHA 3aBUCUT TOJILKO OT pa3MepoB KOMIIOHEHT. BoJee
TOTO, JIJIsl TIOJYYNUBIINXCA KOMIIOHEHT MbI MOYKEM IIOBTOPHUTBH TO K€ CAMOE PACCYKJIEHHUE: PACCMOTPETDH
J1060e pebpo, yIecTh ero BKJIa, YIAIUTh ero, J00aBUTh BKJIAIbI IOJIY UNBIINXCS €I1E MEHBIITINX KOMIIOHEHT,
U Tak JaJiee. 37eCh s «3aMsI» TOHKUHA MOMEHT, KOTOPLINA MbI OOCYINM II032Ke, KOTIa JOKIEM 10 PEIIeHNUs.

MozkeT OKa3aThCsl, 9TO MBI IIPOCTO MPUIYMAJIN OYeHb CJIOXKHBINA CIOCO0 ITOCYUTATh CYMMY 1 — 1 um-
cen. OmgHako, y 9Toro crmocoba eCTh IPeuMyINecTBO: KasKILIA pa3, KOra MLl PAcCMATPUBAEM KaKyIO-TO
KOMIIOHEHTY ¥ peOpO B Hell, HaM HYKHO 3HATH He MakK YHc MH020 PO KOMIIOHEHTHI, 00pa3yOIIUecs: Py
yIaJeHud 3TOro pedpa: UX pasMep U CYMMY BKJIAIOB PEGEp U3 HUX. 3HAS STU BEJIMUMHLI, MBI MOXKEM
[MOCYUTATH Pa3Mep U CyMMY BKJIAJIOB PEGEP MCXOMHON KOMIIOHEHTHI. DTO M €CTh OCHOBHAS UJES JUHAMU-
YECKOro IPOrpaMMUPOBAaHUsL: Mbl CBEIU PEIleHre KaKOi-To 3aJadl K PeIIeHnIo Oojiee MaJeHbKUX 3a1ad
TAKOI'O K€ BHJIA.

Wrak, Halla 1eb COCTOMUT B TOM, YTOOBI HOJIyYUTb BCE BO3MOXKHBIE (IIOMEUYEHHBIE) J€PEBbsi Ha 7
BepIUHAX CKJEHKON 1 KOMIIOHEHT W3 OJHOI BEPIIMUHBI, IIPU 3TOM POBHO II0 OJHOMY paldy. Bojiee Toro,
[IOCKOJIBKY OT KaXKJIOH MPOMEXKYTOTHOH KOMIIOHEHTBI HaM HYXKHO IMOMHHUTH JIMIIb JBa YHUCIA, & He BCIO
CTPYKTYDY OepeBa Ha Hel, TO BBIMISIUT OYEHDL IPABIOIOIO0OHLIM, YTO MBI CMOXKEM JUHAMHUKON TaKoro
BHJIa BBIYUCIUTH CYMMY PACCTOSIHUN II0 BCEM IOMEUEHHBIM JIEPEBbSIM.

HaMm xouercs mocunTarh AUHAMHUKY <«9UCIO BO3MOXKHBIX KOMIIOHEHT C VEIS BEPIIMHAMU M CYMMOMN
BKJIQJI0B pEOEP, paBHOI sumy», 4To Obl 3TU cjaoBa He 3Haguau. Ocranoch paszobparbes ¢ jgeransaMu. [lomu-
MO MEJIKUX TeXHUYECKHUX IOAPOOHOCTEH, 310eCh BOZHUKAET TOHKUI MOMEHT, O KOTOPOM s IIPELyIIPEXKIall
PAHBIIE: MBI JOJIKHBI CyMMUPOBATH BKJIAJABI PEOEP B CyMMy PACCTOSIHUIN B MCXOAHOM JIEPEBE, a HE B pac-
cmarpuBaemoii kommonenre. To ects £(e) - (n—£(e)), a He Lxopmonenra(€) * (VErs — xonmonenta (€)), TiI€ Vers —
YHCJIO BEPIINH B PACCMATPUBAEMOli KOMIOHEHTE, a {yonmonenta(€) — PA3MeD OJHOMN U3 IIOJKOMIIOHEHT, Ha
KOTOpbIE KOMIIOHEHTa pa3buBaercs npu yaaueruu e. Jlaxe lyoymonenta(€) * (1 — Cxonmonenta (€)) — HE cOBCEM
TO, YTO HAM HYZKHO, €CJIM TOJBKO HE OKA3aJI0Ch TaK, 9TO0 lxoymonenta(€) = £(€).

B unease xodercs, 9robbl Beeria BBIMOIHIIOCH YCIOBHE {xoymonental(€) = £(€). To ecTh Kaxkplii pas,
KOTJa MBI «CKJIEUBaeM» IB€ KAKIE-TO KOMIIOHEHTDI ¢ IIOMOIILIO pedpa €, 01Ha U3 HUX JOJIKHA OLITH OZHOMN
13 KOMIIOHEHT MCXOJHOTO JepeBa, MoJIydaeMbIX yIaJeHneM U3 Hero pebpa €.

JIerko mOHATH, 9TO He IJIsd BCEX IOPSIKOB CKJICUBAHUS 9TO YCIOBUE OYIeT BLIIOJIHATLCS, HAIIPUMED
«0aMOYK» MOXKHO CKJIEUTH W3 OJHON BEPIIUHBI CIIpaBa, OOJIBIION CepeIUuHbI W OMHON BEPIIUHBI CJIEBA.
Torna cepenuna He OYIET YAOBIETBOPATL HYXKHOMY YCIOBHIO.

Ectb Taxoit ecrecTBeHHDIN MOPSIOK CKJIEHKH: IIO/IBECUTH UCXOHOE JEPEBO 3a BEPIIUHY C HOMEPOM 1,
a II0TOM IIOOYEPENHO NPUKJIEUBATD [IOJJEePEBbs JeTell KaXkIoi BeplIMHb K Heil. Hampumep, ecim y Hac
€CTb BEPIIINHA, ¥ C TPpeMs JIeTbMU ¢ TojiiepeBbamu 11, T u T3, TO MBI ciepBa MPUKJIEUM v K TTOJJIepeBy 11,
[IOTOM IIPUKJIEHMM KOMIIOHEHTY 13 v U T} K nomuepeBy Th, IOTOM IPUKJIEHM II0JIY YUBIIYIOCS KOMIIOHEHTY K
T35 1, TeM CaMbIM, TIOJIYINM BCE MOJJIEPEBO BEPIUHBI v. [Ipu 9TOM 0/IHA U3 CKJIENBAEMBIX KOMIIOHEHT BCET/IA
ObLIIA [TO/IIEPEBOM KaKOH-TO BEPIINHBI B BLIOPAHHON OpHEHTAlUN IepeBa, TaK YTO Hallle MHOMOCTPAJAILHOE
YCJIOBHE BCETIa, BLIIOJIHICTCSL.
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[Touemy Taxoil MOPsIIOK CKJIEHKHU ecTecTBeHeH? [lJIst yIpoIeHnst Kofaa B JMHAMUKAX I10 [TOJIEPEBBSIM,
BHYTPH KOTOPLIX HY?KH& <«PIOK3aKOIIONOOHAS» IUHAMUKA II0 IEeTAM OJHON BEPIIUHLI, YACTO IIPUMEHSIETCS
TaKOH K€ TPIOK: BMECTO HCITOJIb30BAHUST «PIOK3aKa» IOJJIEPEBbS JIETell IMPUKJIEMBAIOTCS M0 OJHOMY KO
BCE yBEJIMYUBAIOIIEMYCsI JIEPEBY.

Yrobb! HOCUYNTATH KaXk/I0€ JAePeBO POBHO OJUH Pa3, JOCTATOYHO 3a(pUKCUPOBATD /IS KaK/I0M BepIIu-
HBI, B KQKOM IOpsiAKe MbI IPUKJIEUBaeM K Hell mojgiaepeBbs gereil. Mbl He XOTHM, YTOOBI 3TOT IOPSIOK
CHJIBHO 3aBHuCEJI OT KOHKPETHOTI'O JepeBa, KOTOPO€ MblI XOTHUM B HTOIe HOJIqu/ITb (TaK KaK MBI XOTUM
JIeJIaTh 3Ty JUHAMUKY <«OHOBPEMEHHO 110 BCEM BO3MOYKHBIM HTOTOBBIM JIEPEBBSIM» ), IOITOMY COPTUPO-
BaTb IIO HOMEpaM ,[[eTeI'?‘I*H.HOXaﬂ niaesd. FOpaB,ZLO JIydmaie cOpTupoBaThb 110 Y€eMY-TO, 9YTO 3aBHCUT TOJIBKO
OT IIOIIepeBa, & He OT ero KOPHsI, CKaXKeM, 10 YOBIBAHWIO HAMMEHBIIIEr0 HOMEpa BEPIIMHBI B IIOIIePEBE
pebéHKa (eCTh U JPyrue «XOpOIre» MOPsJKU, HO JABAliTe OCTAHOBUMCS HA 9TOM; «yObIBAHUE» BMECTO
«BO3PACTAHUsI» IyTh YIPOCTUT OY/IYIIHE PACCYKICHUST).

Y mac mouru nosyumioch pemenne! /laBaiiTe HazbIBATL IEPEBbsl, KOTOPLIE IIONYyYalOTCA B IIPOIECCE
CKJIEHKH TOJJIEPEBLEB JIeTell BEPIIUHLL U ¢ Hell, wacmuyunvimu noddepesvamu v. Cama BeplInHa U U BCE
LIOJIJIEPEBO ¥ — TOXKE YaCTUYHLIE Mo/ IepeBbs. Ha KaxkIoM IIare Halllero IIpoIecca Mbl CKIEHBAEM KaKoe-
TO YaACTUYHOE IOJJIEPEBO C KAKMM-TO HACTOSIIUM IIOJIAEPEBOM, IIPH 3TOM KOPEHb HACTOSMIIEro IOJIePEBa
CTAHOBUTCS PEOEHKOM KOPHSI YaCTUYHOIO HoJJepeBa. IIpu 3ToM ¢ TOYKM 3peHus caMuX 3HAYEHWH Iu-
HaMUKHN HET HUKaKOI'O pa3ae/IeHUsd Me)KILy HaCTOAIITUMHU WU IaCTUIHBIMU IIOJJACPEBLAMU: Sa(bI/IKCI/IpOBaB
[OPSIIOK BCEX CKJIEEK, Mbl y2Ke JOOUJIUCH TOrO, YTO MJIs KasKIO0TO MTONOBOIO JEepeBa €CTh POBHO OIUH
MOPSIJIOK CKJIEHKN KOMIIOHEHT, KOTOPBIl K HeMy HpuBofuT. OCTajoCh JIUIb HECKOJIBKO MEJKUX JeTaJIel,
KACAIOIIMXCS HyMepalul BEPIIIH.

IlepBasi merajb, Kacamooliasics HyMepalluyd: HOMEpPa BEpPIINH BHYTPU KOMIIOHEHTBHI pasMepa k MOTyT
OBITH ITPOM3BOJILHBIMI PA3IMIHBIMIA IUCTIAMEA OT 1 70 N, a Xodercst, 9To0bI oHn ObLIn 0T 1 10 k. UToOBI
pa300bpaTbcst C 9TUM, «COXKMEM KOOPAMHATBHI», TO €CTh OyIeM CUYMTATh KOJUYECTBO KOMIIOHEHT C (PHK-
CHUPOBAHHBLIM ITOPAJIKOM BEPHINH OTHOCUTE/JIBHO UX HyNIepaHHH, HE (bl/IKCI/IpyH Hyl\/[epaHI/HOI TOT'Ia MOXKHO
CUUTATh, YTO HOMEPA BEPIIHH JieXKaT B orpeske [1, k.

Bropast jgeraib: 94TO IPOUCXOIUT, KOIa MbI IIOAKJIEUBaeM HacTosdllee moanaepeso pasmepa full k 4ga-
CTUYHOMY IOJJiepeBy pasMepa part? BepluiumHa IoJyduBIIErocs JepeBa ¢ HAUMEHbLIIUM HOMEPOM CpeIn
BCeX BEPIIUH, KPOMe KOPHsI, Oy/IeT JieyKaTh B HACTOSIIEM ITOJIEPEBE, MOCKOJIbKY MbI BBIOPAJIN TaKOH I10-
PSZIOK MOJKJIEHKY JieTell (371eCh CJIYIUIOCh 00EMAHHOe «IyTh yIIPOCTUT» ). Bostee Toro, Koraa Mbl CTpOUM
HUTOroBOE JI€epeBO, MbI BCer/Jla 3Ha€M KOpPEHb TEeKyHIero 4YacTUuYIHOI'o, IIO9TOMY €ro HOMEp TOozKe KaK-TO
zacdukcupoBan. Hamma cBoboia cocTouT B TOM, 94TOOBI ITOHSTH, Kak ocTapimuecs full — 1 u part — 1 HOMe-
POB B HACTOSINEM M YACTUIHOM IIOJJIEPEBBAX COOTBETCTBEHHO COOTHOCSITCS IPYT C JIPYrOM ((jff:llllll;l[l)art72
c11oco60B), a TakyKe B BBIOOPE TOrO, 33 KAKyIO0 BEPIINHY MBI IIOJ[BENIINBACM HACTOSIIEE TOJJIEPEBO K KOP-
HIO 9aCTHYHOrO: €€ y»Ke HyKHO BBIOMpaTh, TaK KaK Pa3Hble BEPIINHBI COOTBETCTBYIOT Pa3HBIM CXeMaM
CKJIEHKH, & COOTBETCTBEHHO, M Pa3HbIM UTOroBbIM JepeBbsiM (full ciioco6os). Uroro,

dp(k,sum) = Z dp(part, partsum) - dp(full, fullsum) - ffgllll;;artd - full

full 4+ part = k,
fullsum + partsum + full - (n — full) = sum

[TepBblil MapaMeTp AMHAMUKHI — KOJUIECTBO BEPIIMH B TEKYyIIEl KOMIOHEHTEe, BTOPOil — CyMMa BKJIa-
JIOB BEPIINUH U3 KOMIIOHEHTHI B UTOTOBYIO CYMMY PaCCTOSIHUII (HAITOMHIO, 9TO 9TO HE TO YK€ Camoe, UTo
CyMMa PacCTOsIHUI Me¥K/Ly BEPIIUHAMYI BHYTPH KOMIIOHEHTDI, BKJIA/[ TAKYKE YACTUIHO YIUTHIBAET PACCTOSI-
HHUsI /[0 BEPIIUH BHE KOMIIOHEHTBI; MIMEHHO U3-3a 9TOTO B PEIIeHUN BO3HUKAJIO CTOJIKO TOHKUX MOMEHTOB).
Orser sexkur B dp(n, 1),dp(n,2),...,dp(n,m). Baza nuaamMuku — jgepeBbsi U3 OJHON BEPIIUHBI, U3 KOTO-
PBIX MBI cOOMpaeM UTOroBoe Jjepeso, To ectb dp(1l,0) = 1, a ocrasibHble 3HAYCHUS M3HAYAILHO paBHBI (.
Koneuno e, Bce omepaiyy HaJ0 JIeIaTh 110 YKA3aHHOMY B YCJIOBUH 381891 MOJLYJIIO.

V sToro pemennst ecth HeGOJBINON HeJoCTATOK. [TOCKOIBKY BTOPOIi MapaMeTp JUHAMUKN UMEET MOpSs-
1ok 13, camas npoctas ero peasnmzanusa pabotaer 3a O(n®). OnHaKo, OKa3bIBAETCA YTO Y TOTO PEITeHHs
OueHb MaJjleHbKas KOHCTaHTa. Hampumep, 3HadeHme BTOPOro IapaMeTpa JUMHAMHUKH Bcerja He 6ojblie
m < %3. To ecTh map cocTosHmil JUHAMUKHI Ha CAMOM Jeje He nt n

8
, a He bosbie gz. U 910 HE €auH-
CTBEHHOE TaKOe fdBJICHHE, Ha CaMOM Jiejle HEeHYJIEBbIX 3HaYeHU JUHaAMUKHN OKOJIO 2 . 105, un TakK JaJiee.
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B zaBucumocTu oT peasm3amuu 3TO peIlleHne MPOXOIUT BCe TeCThI OO cpaldy, OO MOoCe HEKOTOPOIo
KOJIMYECTBA HEACHMIITOTUYIECKAX ONTUMHU3AINIA, OO IoCe He OY€Hb JOJITOI0 IPEAIOACIETa.
Heckombko 3amMevannit A1t TOATOTOBIEHHBIX UMTATEIE:

1.

Sty zajsady Moxno pemuth 3a O(n’logn), O(n®) u maxe O(n*logn). das Toro, 4robwl 1moIIy-
YUTH NEPBYIO ACHMITOTHKY, HY?KHO 3aMETHTh B (DOPMyJax IepecdéTa yMHOXKEHHE MHOIOYJICHOB
crenenu O(n3). Bropas u TpeTbs acHMITOTHKE TpeGyIOT 6oJjiee XUTPOro MOXO0/IA, U s PEKOMEH/LYIO
IONBITATHCA UX JOCTHYb, €CJIM BaM MOHPABUJIACH 3Ta 3aJada W Bbl YBEPEHBI B CBOSM ITOHUMAHUN
npeobpazoBanus OPypbe U CMEKHBIX aJI'OPUTMOB.

Mosxno st pemuTh 3a1ady emé Geicrpee? Ckazxen, 3a O(n?)? ¢ me 3malo oTBeTa Ha 3TOT BOIPOC.

. ,Heﬂaﬂ IIOTECTOBYIO OIICHKY, A HAaIACAJICA, ITO 6y,ZLeT MHOTI'O IIOCBIJIOK C 9KCIIOHEHIIUAJIbHBIMU PDEIICHU-

MU, PAOOTAIOIIMMU OBICTPEE MOJTHOTO Iepedopa BCeX IMTOMEUEHHBIX JiepeBbeB. Hampumep, ecTb Takoe
pelienre, KOTOPOe JI0JI?KHO IOy 9aTh OKOJIO 85 6aJIIOB: IepebepeéM BCe HENOMEUEHHbLE TEPEBbS HA N
BEPIINHAX, JIJIsl KAXKJIOTO U3 HUX MOCUUTAEM CYMMY PACCTOSTHUI U KOJTMIECTBO ABTOMOP(MU3MOB. DTO
pellienre ropas/io CJIOXKHee B peasn3allii 110 CPDABHEHUIO C aBTOPCKUM, Jia U PADOTaeT MeJlJIeHHee,
HO 3aTO HAMHOI'O TPOIIE C UACHHON TOUKHU 3PEHUS.

Ectb mu kakas-To «siBHas MaTeMaTudeckasi GopMmysiay Jjist UCKOMOit Besimanabl ! Her nmouTn HUKaKOi
HAJEXK /bl Ha 3aMKHYTYIO (POPMYJIy B IIPUBBITHOM CMBIC/IE 9TOIO CJOBA, HO CYIIECTBOBAHUE KAKOM-
HUOY/Ib CJIOXKHON (DOPMYJIBI C OIPEJICTUTENSIMU, CYMMAMU TOJIMTHOMUAJIHLHOTO KOJIMIECTBA CIAraeMbIX
U TOMY IOJIOOHBIMU BENIaMU HUYEMY HE IPOTHUBOPEYUT.

Ectb st Kakoii-To mpocToii KOMOMHATOPHBIN CMBIC (B OTPBIBE OT peIaeMoil 3a/1a4n) y IPOMEXKY-
TOYHBIX 3HAYEHUN JTUHAMUKHU WJIM KAKUX-TO UX IIPOCTHIX KOMOWHAITHIA?

4 Goscsa, 9To 3TY 33734y OyAeT MOXKHO «3arylJINTh», OJJHAKO CAM 3TOr'O CJliejiaTh He cMor. bBoJiee
TOro, Bce Mou nonbITKU HaiiTu orBeThl B OEIS He yBeHYa/MCh ycrexoMm, mo3TOMYy st BCE-TaKU PEITUI
JIaTh 9Ty 3a7a4y. Ecan KTo-HubyAb CpaBmiIcs «3aryriuTby 3TY 3aJady, TO KaK BBl 9TO JIEIau !

CrpaHuua 6 us 6



