MyHumnaJJbHbIA dTall
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MynununaJjbHbIll 3Tan Becepoccuiickoii oJimMITaIbI
IMIKOJIbHUKOB 10 MH(MOPMATHKE
B 2016 — 2017 yuyebHOM romy
10 kuacc
Bpems svinoanenus sadavw — 4 waca
Oepanuvenue no epemenu — 2 cexyndvl Ha mecm
Ozparuuenue no namamu — 64 mezabatima

10.1. «IIpubasiasem eamauUIty ». VMeercst 4eTbIpEX3HATHOE HATYPAJIbHOE UNCJIO, HE
coJieprKalliee B CBoeil jiecsaTiuaHoil 3anucu nudpy 9. Kakoe 4dncsio nogydurces, eciam K
1udpe B KaxKI0M pas3psijie IpudaBUThL €IIMHHIILY !

®opmar Bxoga: Ha Bxoje 3ajaéTesd mecaTudnas 3alich €IMHCTBEHHOIO HATYpPa/ib-
HOI'O MCXOJHOI'O YHUCJIA.

®opmar BbIXOJA: BrljaiiTe 1ecaTUUHYIO 3alIUCh HATYPAJILHOIO YHCIIa, 0Ty YaroIe-
rocst B pe3yJbTaTe YKa3aHHOIT olepalnu.

IIpumep
Bxoo: Bwxoo:
1234 2345

10.2. «Ymuponienue dncaay. [lers ToponblKKNH Ha MaTeMaTHKe U3Y I Pa3JIozKe-
HUE T1eJION0 Yhcja Ha pocThie MHOKITEIN. OH HpuIyMaJI ollepalinio, KOTOPYIo Ha3Ba.l
YNPOULEHUE “UCAG: TUCTO PACKJIAJIBIBAETCA Ha MIPOCTble MHOXKWUTEJIN, TTOC/Ie 9er0 Ha-
XOJINTCS TMPOU3BEJICHIE BCEX €0 PA3JIMIHBIX ITPOCTHIX MHOXKHUTEJIEH B IIepBOil CTEIEHN.
Hamnummure nporpamMmmy, KoTopas OCYIIEeCTB/ISET JIaHHYIO Ollepallnio.

Popmat BxoAa: B euHcTBeHHOI BXOIHOI CTPOKE 3a1aH0 HATYpaIbHOe aucyio n (1 <
n < 30000).

®opmMmaT BbIXOAa: BbiBeuTe eMHCTBEHHOE HATYPaAJIbHOE YUCIO0 — Pe3yJIbTaT IpPHU-
MeHenust [leTnHoll onepaiun K 4ncIy n.

ITpumep 1 IIpumep 2
Bxoo: Bwxod: | Bxoo: Buwixoo:
7 7 500 10

ITpumeuanue: B nepsom npmmvepe 7 = 71 — 7, Bo Bropom 500 = 22-5% — 2.5 = 10.

10.3. «MypaBbunsbtii mmmdp». [lepsbim ypokom y Iletn Topornbikknna ObLia 610-
JIOTHSI, ero KJjacc usydas MypaBbeéB. Ha BTopoM ypoke, Ha MaTeMaTHKe, pacCKa3blBa-
Jm 1po pasubie mudpbl. Ha 6osbiioM nepepniBe mocie maremaruku lers mpumymadt
UHTEPECHBI 1 p, KOTOPHIM MOIVIM Obl BOCIIOJIL30BATHCSI MypaBbU. A HMEHHO: Oe-
PEM MypPaBbEB MO KOJMYIECTBY CHMBOJIOB B COODINEHNH, BHICTPAUBAEM UX 10 pocTy (0T
OoJiee JIMHHBIX K O0Jiee KOPOTKHM) U COODIAEM KayKJIOMY IO TOPSIJIKY O9epeHYTO



OYKBY U3 COOOICHUS, MOCJIe 9ero BCsi KOMaH 1a MOChLIACTCA K MECTY TOJIyIeHUs CO00-
mennsd. TaM OHI CHOBA BBICTPAMBAIOTCS IO POCTY, W KayK/IBII 110 odYepe/in Ha3bIBaeT
cBoto 6ykBy. (Kerarn, Takoit mmdp 6611 ObI yCTOHIUBBIM K TOTEPE HEOOJIBIIIOTO THCTIA
noceLbHbIX! ) Ha TperbeM ypoke, Ha nHGOPMATHKE, OH 3aX0TeJ ObLIO HAIKCATEH COOT-
BETCTBYIONLYIO TPOrpaMMy, KOTOpas 0 WHMOPMAIIUN O POCTE TOCHLTLHBIX MYyPABLER U
nx OyKBaxX BOCCTaHaBJIMBaJIa Obl 3aKOJIMPOBaAHHOE COODIIEHIE, HO OTBJIEKCS Ha JIPyrue
zaJiaun. Hamummmre Takyio IporpaMmy Bbl.

®opmat Bxoja: B nepBoil cTpoke 3a/1aHO 11€J10€ YUCTO0 N — KOJUIECTBO MOCHLIHHBIX
Mypabbés (1 < n < 10°). B coeayomux n crpokax 3a1ana nHGOPMAaIHst O ITOChLILHbIX
MypaBbsix (B KaKOM-TO mopsijike!): depes mpobes1 HaTypaibHOe 9ucio l; — pOCT 4-TO
noceuibaoro (1 < I; < 10%) — u ¢; — cumBot, Kotopwlit emy coobruim. CuuTaeMm, 4To
BCe ¢; — 3arjiaBHble CUMBOJIBI JIATUHUIIGI, & BCE [; TIOMapHo pa3InyHbl.

®opmart BbIXoda: BoiBeuTe ¢IMHCTBEHHYIO CTPOKY — COODIICHUE, ITepPeJaHHOe STUM
HAOOPOM IOCHLIbHBIX.

IIpumep

Bxoo: Buixoo:

3 BCA
15 A
253 B
77 C

10.4. «Emé omuu mmdp». [locie ypokos Ilersa ToponbKKIH MPUIYyMaJT €IE OJIIMH
mudp. [lycTtsb ciioBa MCXOMHOTO COOOIIEHUS COJIEPYKAT TOJIHLKO 3arjiaBHbIE CUMBOJIBI
JaTuHUIbl. K KOHITY KaKJI0ro CJI0Ba 3epKAJILHO MPUIUCHIBAEM €TI0 caMo, ToJIyvasd Ma-
JIMHJIPOM. 3aTeM, BO3MOXKHO, JIOMICHIBAEM B HAYAJO U B KOHEIl KaKNe-TO 3aryiaBHble
OYKBBI JIATUHUIIBI TaK, 9TOOBI 3aIlyTaTh IPOTUBHUKA, HO IPU 9TOM HE UCIOPTHUTDH CHU-
Tyallld, 9TO IOy YeHHBI Ha IePBOM IIare MaJuHIPOM ObLIT MAKCUMAJIBLHBIM I10 JITHHE
Cpe/I TIEPBBIX M0 BXOXKJEHUIO (TO €CTh CPeil BCeX, HAYMHAIOIINXCSA HE IpaBee JIio-
OBIX JPYTUX MOANAJIHIPOMOB). Jlist packognpoBanust Takoii mudposkn [lere nyxmHa
porpamMmma, KoTopasl Jijisl KayKJIOI'o CJIOBa M3 IMOJYUYEeHHOI'O COODINEeHUs] HAMIET 11ep-
BBIIl TI0 BXOXKJICHUIO MTOJITATNHIPOM YETHON JTMHBI U BBIBEJIET MEPBYIO €0 TTOJIOBUHY.
Vn onpesesnt, 9T0 B JTAHHON CTPOKE HET MOJNATMHIPOMOB YETHOM JUIMHBL (TaKme
CJIOBA MOTYT J00ABJIATHCS CJIydaiiHbIM 00pa3oM Jist yCJIOKHeHns B3ioMa). KoredHo
’Ke, B MMM POBKA CUNTACTCA KOPPEKTHO, U B Hell IPUCYTCTBYET XOTs ObI OJIHO CJIO-
BO, KOTOPOE COJICPXKUT TOAIATNHIPOM YETHON JTMHBI, TOCKOJIBKY KaKasd-TO MOJIe3HAS
nndopMalns B MI@POBKe J0JKHA ObITh.

®opmaT BXoja: B 1epBoii ¢cTpoke cojepKUTCs HaTypaJibHOE YHCJIO 7, HE MPEBOC-
xojgiiee 1000 — koyimdecTBO €JI0B B MudpPoBKe. Kaxkjias 3 MOC/IeIyIoNnX N CTPOK
COJIEPKUT 110 OJHOMY CJIOBY u3 mudpoBku. Karkjoe CJI0BO ecTb HelycTasi CTPOKA,
COCTOSIIIAsl TOJIBKO U3 3aIyIaBHBIX CUMBOJIOB JaTuHUIBl. CymMMa JIJIMH BCeX CTPOK He
npesocxoanT 10* cuMBoIIOB.

®opmaTt BbIXOZA: [0 ojiHOMY Ha CTpOKe BbIJaiiTe cjoBa paciindpoBKU.
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IIpumep

Bzood: Buiwoo:
3 GOOD
GCGOODDOOGB DEED
ABCDEFG
HGDEEDDEEDWWWWWWWWWW

IIpumeuyanue: B nepBom cjioBe camblit j1eBbIit manapoM GCG He MOYXKET ObITH HCKO-
MbIM, TaK KaK MMeeT HeueTHYIO Jauny. B TperbeMm ciioBe majunipoM DEED He MOKeT
OBITH UCKOMBIM, TaK KaK He IMeeT HauOOIBINYIO JJINHY CPeJIN BCeX MaJIuHIPOMOB, Ha-
YUHAIONIUXCS C TPEThero cuMBoJIa. [lamnHIpoM B TpeTheM cJIoBe, COCTOSIINI 13 OYKB W,
HEe MOYKET OBITh UCKOMBIM, TaK KaK MMEIOTCS TMaJIMHIPOMBI, BXOJIIINE JIEBEE €ro.

10.5. «Jlomaem m eagum». Ilere ToponbrkkuHy momanach B pyKH HPsAMOYTOJIbHAA
IMOKOJIaJIKa pa3MepoM n X m josiek. Ha mosbke ¢ koopauaaramu (i,7), i =1 ..., n —
HOMEp CTPOKH, j = 1, ..., m — HOMep cTosIONa, HaMcaHo Jucio a; = (p'-¢’) mod r,
rjie P, ¢, T — HEKOTOPhIe Pa3/InUHbIe IIPOCThIe Ync/a. PasrisiibiBas 3Ty HIOKOJIAJIKY,
OH HpHUIyMaJI CAEIYIONIYI0 UIPY: JIBOE IO OYepen OTJIAMBIBAIOT OT MIOKOJIAJIKN I10-
JIOCKH CBEPXY WJIM CIpaBa (CO CTOPOHBI OOJIBINNX UHJIEKCOB ¢ WIN j) U ChEJAI0T WX,
[Tostocku MOy T BKJIIOUYATH OJIUH WJIH HECKOJIBKO PsAJIOB UJIN CTOJIONOB j1oJieK. [Tpu sTom
nosibka (1, 1) MoKeT ObITh CbejieHa TOJBKO OJIHA, & He B COCTaBe KaKOii-n00 TTOJIOCK.
(B gacrHoCcTH, 3ampeniaeTcst MepBOMY UTPOKY TEPBBIM XOJIOM CheCTh BCIO MMOKOJIAIKY. )
Kaxkiplit ITpOK CyMMUpPYeT YUcja Ha CheJIeHHBIX UM JloJibkax. [lers 3agascs cieyio-
IIIIM BOIIPOCOM OTHOCHUTEJILHO 9TOI UI'PBHI: & YeMy paBHa CyMMa Pe3y/IbTaToB IIEPBOIO
NI'POKa B TAKOil UI'Pe IO BCeM BO3MOXKHBIM napTusiM? Hamuimre mporpamMmy, KoTopast
110 JJAHHBIM 00 nrpe Oy/ieT BEIYNCIATH OCTATOK OT JeIeHns 3Toil Besmunnbl Ha 109 + 7
(0CTATOK — TOCKOJIBKY CaMa CyMMa MOXKET ObITh OYeHb GOJIBIIIM YHCIOM ).

Brumarue! Orpanndenne 1o nmaMsTH JIJIs 9TOI 3aa41 cocrapiser 256 meradaiit!

®opmaT BXoma: B enmHCTBeHHOI BXOJIHOI CTpOKe 4epe3 Mmpodes 3aaHbl MITh Ha-
TypPaJIbHBIX YUCET: T, M — pa3Mepbl IIOKOJIAJIKH, KOJUIECTBO €€ CTOJOIOB U CTPOK
(1 < n, m < 1500), p, ¢, 7 — HapaMerpbl 3aIllOJHEHUs IMOKOJIAJIKI IUCIaMI (ITO
[IPOCTBIE YNCJIA, HE TTPEBOCXOJISAIINE 104).

dopMaT BBIX0OJa: BbliaiiTe 1e10e 4nciao — ocTaTok oT jgeienns Ha 107 4+ 7 cyMMbl
pPe3yJIbTaTOB 1IEPBOI0 UI'POKA B TaKOl UI'Pe 110 BCEM BO3MOYKHBIM HAPTUSIM.

IIpumep

Bxoo: Buizod:

2 3 3 2 1009 642

IIpumevanue: B nanHOII nrpe MOKoIa Ka BBIDISAIUT KaK

18 (= 3%- 2" mod 1009) | 36 (= 3%- 2% mod 1009) | 72 (= 3% - 2% mod 1009)
6 (= 3'- 2" mod 1009) | 12 (= 3! - 22 mod 1009) | 24 (= 3! - 23 mod 1009)

(?KUPHBIM BBIJIEJIEHBI YUC/Ia HA JIOJBKAX; B CKOOKAX MOKA3aHO, KAK 9TH YUC/Ia TOJIyYa-
forcs1). B Takoii urpe BO3MOXKHO MSATh PA3JINIHBIX TTAPTHIi:



D S e 2 S [ 2 e a

) o e 0,283 O 1619 ) Y [6] 2 & (108)
3) 168 i’g ;i gfﬂ@ﬂ@(m)

oS0, (G er] 2 [6]12] % [6] % & (39
5) ot gt 2 [6]12120) 2 [6] % o 132

CymMMa pe3ysIbTaToB IIEPBOI0 UTPOKA, IPUBEJIEHHBIX B CKOOKAX B KOHIIE KarKJ0i CTPOU-
K11, paBHa 642.
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MynununaJjbHbIll 3Tan Becepoccuiickoii oJimMITaIbI
IMIKOJIbHUKOB 10 MH(MOPMATHKE
B 2016 — 2017 yuyebHOM romy
10 kaacc. Pa3bop perniennit u ugen TeCcToB

10.1. «IIpubaBasem emuHuUIty ». HMmeemca wemuipéranautoe HamypaivoHoe Yuco,
He codepotcawee 6 ceoet decamuyunots aanucu yugpy 9. Kaxoe wucao nosywumes, ecau
K yugpe 6 xaxrcdom paspade npubasums euHUUY ?

CobceTBeHHO, [IJIsl PelieHns 3a/a9i HY2KHO HOHSTh, YTO OTBET €CTh CYyMMa HMCXOIHOTO
yncaa n 1111, m HeT Hy»KJbl NPOU3BOIUTL Pas3/oxKeHne 4Yncia Ha Mudpbl 1 JIpyrue
CJIO’KHBIE Ollepallii C JTaHHBIM YUCJIOM.

N nen TecTos:

1-10. CiyqaiiHble TECTHI.

10.2. «Ympomienue uucaay. [lemsa Toponvuoickun na mamemamuke usysus pasio-
JHCEHUE UEN020 YUCAG Ha npocmbie MHoHcumet. On npudyman onepayuro, Komopyo
Ha36a.4 YIPOIIEHNE YUCTA: YUCAO PACKAGIDIBAEMCA HA MPOCNBLE MHONCUMENU, NOCAE
Ye20 HATOOUMCA NPOU3BEIEHUE BCEX €20 PA3AUMHBLL NPOCTOLL MHOACUMENET 8 NEPBOT
cmenenu. Hanuwume npoepammy, Komopas ocyu,ecmsaiem 0anHyo onepayulo.

Perrenue s1oit 3a/1a41 HECJIOZKHO, XOTsI TPeOyeT HEKOTOPOil TEXHIIECKOi aKKyPaTHOCTH
1pu paboTe ¢ YnuCIaMu.

Unesa pemenumst coctouT B cienyiomeM. Haduunas ¢ 2, uieM TpocThle JIeJTUTETN
qrucjaa — OTJEe/BLHO MPOBepsieM JIBOIKY, a 3aTeM HJEM 110 HEYETHBIM YucJIaM OT 3 U
BhITIe. Haiiig odepeanoil gennTenb Uncia, NCKII0UaeM ero n3 pas3fioKeHus — JIeJIIM
YUCJIO Ha, HEro, MoKa Jie/nTcd. Pe3ybTupylomast mepeMentast, KoTopas BHavYaJe paB-
Ha 1, yMHOXKaeTcd Ha HallIeHHbIil nesmTenb. [Iporece 3akanamBaeTcs, KOT/1a TeKyIee
obpabaTbiBaeMOe YKCJIO0 CTAHOBUTCS PaBHBIM 1.

N nen TecTos:

n=1.

n=2.

— CTelleHb JIBOMKU.

— HeYeTHOe IIPOCTOEe YUCJIO.

— CTeIleHb CEeMEepPKU.

— YETHOE YUCJIO, IIPOU3BEJIeHNE IIPOCTHIX YUCEJl B IIEPBLIX CTEIEHSX.
— HEYETHOE YUCJIO, IIPOU3BEIeHUE TPOCTHIX YUCEJ B IIEPBLIX CTEIEHSIX.

0 N OTe W
S 3 3 3 3 3

— YETHOE YUCJI0, TPOM3BEICHIE MTPOCTHIX YNCET B PA3HBIX CTEMEHAX (HEKO-
TOpbIe — B IEPBOil, BKIIOYaI ,ZLBOfIKy).

9. n — 4éTHOE YUC/I0, IPOU3BEJIEHNE POCTHIX YHCENT B PA3HBIX CTENeHsIX (HEeKO-
TOpbIE — B IIE€PBOil, JIBOIIKa — HE B HepBOI‘/’I).
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10. n — HeYTHOE YNCII0, TPOU3BEIEHNE IIPOCTHIX YHCEJT B PA3HBIX CTEIeHsX (HeKo-
TOpbIE — B MEPBOIi).
11. n — 4éTHOoe YnCJ/I0, IPOU3BE/IEHIE ITPOCTHIX YNCEJ B PA3HBIX CTENEHIX, 06/IbITNX 1.

12. n — Hed4EéTHOe YNCJIO, NPOU3BENEHNE IPOCTBIX UHCE/l B Pa3HbIX CTEIeHX,
o6abpmux 1.
13. n = 30000.

14-20. CaydgaiiHble TeCThI.

10.3. «MypaBbunbiit nmdp». [lepsvim ypoxom y [lemu Toponwvorckuna dviaa 6uo-
N02UA, €20 KAGCC U3YUan MYpasvés. Ha emopom ypokre, na mamemamure, paccrasuea-
AU npo pasuvie wudpor. Ha 6oavuwom nepepoise nocae mamemamurxy Ilemsa npudyman
UHMEPECHBLT WUudp, KOMOPvIM MO2AU Obl BOCNOALI0BAMBCA MYPAsLU. A umenno: be-
PEM MYPABHES MO KOAUMECTNEY CUMBOA0E 6 COOOULEHUU, BHICMPAUBLEM UL 1O POCY
(om 6oaee daunnvir K 6oaee KOPOMKUM) U CO0OULGEM KaAAHCIOMY NO NOPAIKY 04epeo-
HY10 OYKBY U3 COOOULEHUA, MOCAE Ue20 BCA KOMAMIA NOCOLAAENCA K MECTNY NOAYUEHUA
coobusenus. Tam onu CHOBG BHICMPAUBAIOMCA NO POCTY, U KaAHCIBIT NO 0%epedu Ha3bi-
saem c6010 Oykey. (Kemamu, makoti wudp 6va 6v yemotivuevim k nomepe Hebonb-
woz0 wucaa nocvavhur!) Ha mpemvem ypoke, nwa ungopmamure, on 3axomen Ouiao
HANUCAMD COOMBEMCMBYIOWYIO NPOPAMMY, KOMOPAL NO UNPOPMAUUL O POCTE NO-
CHLALHOIT MYPABHLES U UL OYKBAT 60CCMARABAUBAAL Dbl 34K0OUPOBAHHOE COOOULEHUE,
HO omenékca Ha dpyeue 3adavu. Hanuwume maxyro npozpammy ol

HanHas 3a1a19a HECJIOXKHA, UI€0JOMTIECKH, HO TpeOyeT HAIMCAHUsI IIPOIEIYPhl COPTH-
POBKU (WJTH UCIIOJIB30BAHKsI COOTBETCTBYOIEH Gub morednoii mporeaypst). [Ipu srom
COPTUPOBATH HAJIO CJIOKHBIE OOBEKTBI: Mapbl YUCIO—CUMBOJI (110 BEJIMYUHE THCIIA).
Kpowme toro, Tpebyercs 6bicTpasi COPTUPOBKa, TakK Kak Ha GOJIBINX TecTax (bosee 14-
15 ThICAY BXOJHBIX JIEMEHTAX) HEONTHMAJIbHbIE CODTUPOBKH (THIIA MY3bIPHKOBOIT) He
LPOIIYT 110 BpeMeHH. Y YaCTHUKHU, HAIIMCABIIIIEe HEOITUMAJIbLHYIO COPTUPOBKY, OJIyYaT
OKOJIO JIBYX TpeTeil oJIHOro daJlia.

N nen TecTos:

l.n=1
2-13. Cayuaitubie Tectnl, n < 10000.
14. Maxcnmasbhblil Tect, n = 10°.
15-20. Cayuaitabie Tectsr, n = 20000.

10.4. «Emié ogun mtudp». [locae ypoxos Ilemsa Toponvioickun npudyman ewé ooun
wugp. Ilyemov carosa ucrodnozo coobulenus codepicam moaivko 3a2A06HbLE CUMBONDL
aamuruyb. K xonyy xascdozo cro6a 3eprasvHo NPUNUCHIBAEM €20 CAMO, NOAYUGA Na-
AUHOPOM. Bamem, 803MONHCHO, JONUCHIBAEM 6 HAUAAD U 6 KOHEY KAKUE-TNO 3A42AGEHDIE
OYKBYL AGTMUHULDL, MAK, YMOOBL 3aNYMAMS NPOMUSHUKA, HO NPU IMOM HE UCTLOPMUMD
CUMYAUUU, MO NOAYUEHHDIT Ha NEPEOM Wa2e NAAUHIPOM ObLA MAKCUMAALOHBM N0

34



daune cpedu nepeuvir no 6xodcdernuio (Mo ecmyv cpedu 6CET, HAMUHAOUUTCA HE NPa-
6ee A00uir Ipyeur nodnasundpomos). s packoduposarus makot wugposku Ileme
HYHCHA NPODAMME, KOMOPAA OAA KAHCA020 CAOBG U3 NONYUEHHO20 COOOULEHUA HATIOEM,
nepswviil No BLoHCIEHUIO NOONANUHIPOM YEMHOT DAUHDL U B8bIGEdem NEPBYI €20 NOAO-
suny. Mau onpedesum, wmo 6 danroti cmpoxe nem noonasurdpomos 4EmMmot OAuHbL
(makue cr06a mozym JobaBAAMBCA CAYHATHM 00PA3OM 0N YCAOHCHEHUSA B3NOME).
Koneuno oice, 6 wugposka cuwumaemces xkoppekmuot, u 6 Hel npucymcmeyem xro-
msa Ob, 00HO CA0B0, KOMOPOE COOEPHCUM NOONANUHOPOM YEMMHOT OAUHDL, NOCKOALKY
KaKaA-Mmo NoAe3HaA uHdopmayus 6 wudposke doidrcHa Ovimo.

[To MHeHnuo MporpaMMHOrO KOMUTETA, JlaHHas 3a/lada UMeeT CJIOYKHOCTD BBIIIE CPEJI-
HErOo.

BesycioBHo, nMmeercst 1000Boe pelieHne, CBI3aHHoe ¢ MPAMOTUHEIHBIM TepedopoM
MOJICTPOK YETHOI JIIMHBI B COOTBETCTBYIOIIEM IOPAJIKE W IIPOBEPKOI MX Ha CUMMET-
puuHocTh. OJIHAKO TaKoe pelieHne nMeeT KyOn4IecKyro CJI0KHOCTD I0JL JJTUHE CTPOKH:
nepeduparoTcd n — 1 Mo3uINus cepeIMHbI MAJMHIPOMa, MOJIYTHHBI TaJUnHIPOMOB OT
1 10 n/4 (B cpegneMm), U MPOBOIUTCS TPOBEPKA, CUMMETPHIHOCTH COOTBETCTBYIOTIIX
IOJICTPOK, YTO TO¥Ke Tpebyer B cpejiHeM Jjio n/4 cpaBhenuii. [loaToMy mpu uMeronuxcs
OrpaHMYCHUAX JJOOOBOE pelIeHIe MOXKET He MPOHTH Ha OOJIBIINX TecTax.

Baxkuo obparuTh BHEMaHIE Ha CI0BO «MoxkeT»! Jleso B Tom, aTo O-OleHKHN dalie
BCEr0O CBS3aHbI ¢ HAMXY/IINM ClIydaeM. B Hallem cjiydae HauXy[QIIuil caydail mpo-
SIBJISIETCS, KOTJIa MBI WIEM IaJUHJIPOM KaKO-TO JINHbI 2k, U CpaBHEHUS IEePBHIX
(k —1)-it mapbl CUMBOJIOB yJIa9HbBI, a CHMBOJIBI B TIOC/Ie IHEl ape pasindnabl. Ho Takast
CUTyaIlns B «IECTPOIT» CTPOKE, IJIe CHMBOJIBI TOJ00PAHDbI CIyYaiiHO, BPsJl JI MOYKET
MPOM30NTHU CTAOWIBLHO IIPU MTOUCKE IMaJUHIPOMOB B PA3JIMIHBIX MecTax. Jalie Bcero
OdeHb OBICTPO OyjleT HafijleHa mapa HeCOBIAIAIONINX CUMBOJIOB, U MPOIECC MPOBEPKU
MOJICTPOKHU HA CUMMETPUIHOCTH 3aKOHIUTCSA CYIIECTBEHHO paHbIle, YeM OyIeT JOCTHT-
HyTa JIJINHA TOJICTPOKNU. VcKiouenne cocTaBsiioT CTPOKHU, B KOTOPBIX €CTh TOJICTPOKN
CYIIIeCTBEHHON JIIMHBI, KayKJas 13 OJUHAKOBBIX CUMBOJIOB. Ha TaKmX cTpoKa ImpoBepKa
CUMMETPUIHOCTH TpedyeT MOJHOrO WM TOYTH IOJHOrO BpeMeHu. B Kopiyce TecToB
€CTb COOTBETCTBYIOIINE IIPUMEPDI.

['apanTrpoBaHHO O0JIee ONTUMAJIBLHBIM SIBJISETCS aJrOPUTM, ITO3BOJISIONIN 38 KBa/I-
paTUuIHOE BpeMd OIPEIC/INTh MAaKCUMAaJIbHbIE JIJIMHBI TAJUHIPOMOB, UMEIOIINX CePeIU-
HY B KaXKJI0i 13 BO3MOXKHBIX Mmo3utiuii. On 6asupyercs Ha TOM, 9TO BCAKas MOJICTPOKA,
HaJIMHAPOMa, CUMMEpUYHasd OTHOCUTEJIbHO IIO3UIUNA €0 [EHTPA, TOXKE ABJIACTCA I1a-
JsmpjipoMoM: B ntasnjipomMe ABCDDCBA niojictpoku DD, CDDC u BCDDCB TakzKe ABJISIOTCS
najuHpoMamu. [TosToMy MpaBUILHBIM TOPSJIKOM Tepedopa SABJIAIOTCS CJIELYIONINX:
nepedupaeM BO3MOKHbIE TIO3UIUHN TIEHTPa MAJNHIPOMA, a JaJbIIe MOCIeI0BaTe/TbHbI-
MU CPaBHEHUSIMU CHUMBOJIOB, PACIHOJOKECHHBIX B CTPOKE CUMMETPUYHO OTHOCUTE/ILHO
9TOH MO3UIINN, HAXOMM MaKCUMAJIbLHYIO JTUHY MMaJUHIPOMa C TIEHTPOM B BHIOPAHHOI
MO3UINN. 3aTeM JIJIsd PeIleHns Halllell 3a/a9u 10 MOy YeHHON nH(pOpMAIN BhIOUpaeM
HAJIMHAPOM, HaUYMHAIONUCA JieBee APYTuX U UMEIoNUi MaKCUMaJIbHYIO JIUINHY Cpean

35



BCEX, HAYMHAIOIMINXCA B IIOSUIINM €TI0 Ha4daJla.

N nen TecTos:

1.

10.

11.

12.

Bce ciioBa — 4mncrhle najanHIpOMbl 0e3 Jo0aB/ieHns OYKB, MCKOMBIi ITaJIiH-
JIPOM HE COJEPZKHUT IOJIIAJINHIPOMOB, He IEHTPUPOBAHHBIX C HIM.

Bcee cioBa — 4wncThle najamHapoMbl 6e3 j100aBjieHns OYKB, MCKOMbBII IaJInH-
JIDOM COAEPXKUT IOJNAJUHIPOMBI, He HEeHTPUPOBAHHBIE ¢ HUM, HO HAYHMHAIO-
Iecs He ¢ ero HadaJia.

Bce cioBa — 4ncrhle najauHIpoMbl 06e3 Jo0aB/ieHnss OYKB, MCKOMBIH ITaJIiH-
JIPOM COJIEP2KUT HOJIIAJINHIPOMBI, He IeHTPUPOBAHHBIE ¢ HIM 1 HAYMHAOIIIN-
ecs ¢ ero HavaJa.

Bce ciioBa noJtyuensl jiobapiieHreM OyKB B HaUaJ 10, JJ00aBJICHHBIC KOMOMHAIIIH
He JIal0T HOBBIX HAJUHIPOMOB, NCKOMBII ITAJINHIPOM He COAEPYKUT IO/IITa InH-
JIDOMOB, He IIeHTPUPOBAHHBIX C HIIM.

Bce ciioBa noJiyuensl jiobaBiieHreM OyKB B HadaJ 10, J100aBIeHHbIE KOMOMHAIIIH
He Jal0T HOBBIX IAJINH/IPOMOB, HCKOMBIil MAJIIMHIPOM COAEPKUT IIOIIIAIIHIPO-
MBI, He IIeHTPUPOBAHHbIE ¢ HIM, HO HAUYMHAIOIINECS He C ero HadaJa.

Bce cioBa nostyvueHsl jobajienneM OYKB B HAUaJI0, J0OaBJIeHHbIE KOMOMHAIINN
HE JIal0T HOBBIX IAJIMH/IPOMOB, HCKOMBII TAJIIMHIPOM COJIECPXKUT ITOIIAJIIHIPO-
MBI, HE IIEHTPUPOBAHHBIX C HUM U HAYMHAIOIINECs C ero HadaJa.

Bce ciioBa nosrydensl jobapieHneM OyKB B HaUaJ10, 100aBJICHHBIC KOMOMHAITIN
BHYTpPH ceOsI cojiepzKaT HMaJMHIPOMbI HEYeTHO JIIMHbI, HCKOMBIN HaJIUHIPOM
HE COJCPXKUT IOJIITAJINHIPOMOB, HEe EHTPUPOBAHHBIX C HUM.

Bce ciioBa nostydensl jjobapjieHneM OyKB B Ha4uaJj10, 100aB/JIeHHbIC KOMOMHAITIN
BHYTpPHU celsI cojiepzKaT HaJIMHIPOMbI HeYeTHO JIIMHbI, HCKOMBbIN HAJIUHIPOM
COJIEPYKUT TONAJIMHIPOMBI, HEe IIEHTPUPOBAHHbIE C HUM, HO HAYHMHAOIIIECs
HE C ero HadaJa.

Bce ciioBa nosrydensl jobapieHneM OyKB B HaUaJ10, 100aBJIeHHbIE KOMOMHAITIN
BHYTpPH celsI cojiepzKaT HaJIMHIPOMbI HeIeTHO JIIMHbI, HCKOMBbIN HaJIUHIPOM
COJIEPYKUT TOIAJMHIPOMBI, HE IEHTPUPOBAHHBIX C HUM UM HAUYMHAIOIINECS C
ero HaJaJIa.

Bce cioBa mosyuensl jgo0aBieHneM OYKB B HadaJs10, J00aBjIeHHbIE KOMOMHA-
U1 00pa3yoT ¢ HAYaJI0OM HUCKOMOI'O HAJMHIPOMbI HEUETHOM JIJINHbI, HCKOMBbIIt
HAJIMHIPOM He COIEPXKUT IOIIAINHIPOMOB, He IIeHTPUPOBAHHBIX C HIIM.

Bce cioBa nosydennl goOaBiieHneM OYKB B HadaJjo, H00aB/IEHHbIE KOMOMHA-
UK 00Pa3yIoT ¢ HAYaJI0M UCKOMOI'O HAJJHMHIPOMbI HEUETHON JIJINHbI, HCKOMBbIit
HAJIMHJIPOM COJIEPYKUT TOJIITAJNHIPOMBI, He IIEHTPUPOBAHHbBIE C HIM, HO HAUH-
HAIOIINEeCs HE C ero HadaJa.

Bce ciioBa nosiydennl goOaBjienneM OYKB B HadaJj0, J00aB/IEHHbIC KOMOUHA-
1K 00Pa3yIoT ¢ HAYaJI0M UCKOMOI'O HAJJHMHIPOMbI HEUETHO JJINHbI, HCKOMBbIit
MAJMHJIPOM COJIEPYKUT TIOJITAJINHIPOMBI, HE IIEHTPUPOBAHHBIX ¢ HUM W HA4U-
HAIOIINECs ¢ ero HavaJa.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Bce cioBa nosydensl jobapjieHneM OyKB B KOHeIl, J00aBIeHHbIE KOMOMHAIIIH
He JIal0OT HOBBIX ITAJIMHIPOMOB, HCKOMBII HAJIUHIPOM HE COJAEPKUT IO IIIa IMH-
JIPOMOB, He IIeHTPUPOBAHHBIX C HIIM.

Bce ciioBa nostydenn! jobaBiieHreM OYKB B KOHeIl, JoOaBJIeHHbIE KOMOMHAITIN
He JIAI0T HOBBIX HAJINHIPOMOB, HCKOMBII ITAJTMHIPOM COJIEPZKUT IO IIATNHIPO-
Mbl, He IIEHTPUPOBAHHBIE C HIUM, HO HAUYMHAIOIINECS He ¢ ero HadaJa.

Bce ciioBa nostyuens! jodbaBiieHreM OYKB B KOHeIl, JoOaBJIeHHbIe KOMOMHAITIN
He Jal0T HOBBIX ITAJIMHIPOMOB, HCKOMBIil HAJJIIHIPOM COJIEPXKUT I1OIIAIIHIPO-
MbI, He IIEHTPUPOBAHHBIX ¢ HUM U HAYMHAIOIINECs] ¢ er0 HadaJa.

Bce cioBa nosrydensl jjodaBjieHrneM OyKB B KOHEIl, J00aBICHHbIE KOMOWHAITIH
BHYTpHU celsI coepzKaT HAJIMHIPOMbI He9eTHOH JIIMHbI, HCKOMBbII HAJINHIPOM
HE COJIEPXKUT MOIAINHIPOMOB, He IEHTPUPOBAHHBIX C HIIM.

Bce cioBa nosydensl jjodaBjieHrneM OyKB B KOHEIl, J00aBJICHHbIE KOMOMHAIIIH
BHYTpPHU celsI cojiepsKaT HAJIMHIPOMbI HeYeTHOH JIIMHbI, HCKOMBIN HAINHIPOM
COJIEPYKUT IIOAIAJIMHIPOMBI, He IIeHTPUPOBAHHbIE C HUM, HO HAYHMHAIOIIIECs
He ¢ ero HadaJa.

Bce cioBa nostydens! jjodaBjieHrneM OyKB B KOHEIl, J00aBICHHbIE KOMOWHAITIH
BHYTpHU celsI coiepzKaT HaJIMHIPOMbI He9eTHOH JIIMHbI, HCKOMBbIN HAINHIPOM
COJIEPYKUT IOIAJINHAPOMBI, He IeHTPUPOBAHHBIX ¢ HUM U HAUYMHAIOIINECS C
ero HavaJa.

Bce ciioBa nosiyuens! jiodbaBiieHreM OyKB B KOHeIl, JJo0O0aB/IeHHbIE KOMOMHAIINN
BHYTPH ce0sl copepzKaT HaJIMHPOMbBI Y€THOM JIJIMHBI, HCKOMBII HAaJIMHIPOM He
COJIEPZKUT MOAIAINHIPOMOB, He IEHTPUPOBAHHBIX C HIIM.

Bce coBa nosrydensl jjodbaBjieHrneM OyKB B KOHEIl, J00aBJICHHbIE KOMOMHAIIIH
BHYTpHU ceDsl copeprKaT HaJIMHIPOMBI YETHON JIJIMHBI, UCKOMBIH HaJIuHIPOM
COJIEPYKUT IIOIAJIMHIPOMBI, He IIeHTPUPOBAHHbIE ¢ HUM, HO HAYHMHAOIIIECs
He ¢ ero HadaJa.

Bce cioBa nosydens! jjodaBjieHneM OyKB B KOHEIl, J00aBICHHbIE KOMOMHAITIH
BHYTpHU ceDsl copeprKaT HaJMHIPOMbBI YETHON JIJIMHBI, UCKOMBIH HaJIuHIPOM
COJIEPZKUT HOAIAJINHIPOMBI, He IMEeHTPUPOBAHHBIX ¢ HUM U HAUNHAIOIIIECS C
ero HadvaJia.

Bce ciioBa nostyuens! jjodbapiieHreM OYKB B KOHeIl, JoOaBIeHHbIe KOMOMHAITIN
00pa3yIoT ¢ KOHIIOM MCKOMOT'O HaJJMHIPOMBI HEUYETHON JAINHBI, NCKOMBIN T1a-
JIMHJPOM HE COJIEPZKUT IMOIAINHIPOMOB, He IEHTPUPOBAHHBIX C HIIM.

Bce cioBa nosrydens! jjodapieHrneM OyKB B KOHEIl, J00aBIeHHbIE KOMOMHAITIH
00pa3yloT ¢ KOHI[OM MCKOMOI'O HAJUHJIPOMbI HEUEeTHOH JI/IMHBI, MCKOMBII I1a-
JINHJIPOM COJEPXKUT IOIAJINHIPOMBI, He IIEeHTPUPOBAHHBIE ¢ HUM, HO HAUNHA~
IOIIIeCs] He ¢ ero HadaJa.

Bce ciioBa nosiyuens! jrod0aBiieHreM OyKB B KOHeIl, Jo0aB/IeHHbIe KOMOMHAITIN
00pa3yloT ¢ KOHIIOM MCKOMOT'O HaJIMHJIPOMBI HEUYETHOMN JJINHBI, NCKOMBIN I1a-
JIMHJIPOM COJEPKUT HMOAIAINHIPOMBI, He EHTPUPOBAHHLIX C HUM 1 HATYMHA-
IOIIIeCs: ¢ ero HadaJia.
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25. Bce cioBa nosydens! jobapiieHreM OyKB B KOHeIl, J00aBIeHHbIe KOMOMHAIIIH
00pa3yIoT ¢ KOHIIOM MCKOMOTO ITaJIMHIPOMbI Y€THOM JIJTMHBI, UCKOMBIII ITaJInH-
JIPOM HE COJEPZKHUT IOJIAJINHIPOMOB, He IEHTPUPOBAHHBIX C HUM.
26. Bce cioBa nosyuens! gobaBiieHrneM OYKB B KOHeIl, JoOaBJIeHHbIE KOMOMHAIIN
00pa3yoT ¢ KOHIIOM MCKOMOTO ITaJIMHIPOMbI Y€THOM JIJIMHbI, HCKOMBI ITaJIiH-
JIDOM COJEPXKUT TOJIAIUHIPOMBI, HEe IEHTPUPOBAHHBIC ¢ HUM, HO HaYMHAIO-
1yecst He ¢ ero HavaJa.
27. Bce cioBa nosydens! jjobapjieHreM OyKB B KOHeIl, J00aBIeHHbIe KOMOMHAIIIH
00pa3yIoT ¢ KOHIIOM MCKOMOTO ITaJIMH/IPOMbI Y€THOM JIJTMHBI, HCKOMBIIl ITaJIiH-
JIPOM COJEPZKUT IIOIITATNHIPOMBI, HE IEHTPUPOBAHHBIX C HUM 1 HAYHMHAIOIIIN-
ecd ¢ ero HaJaJa.
28-32. CiyyaiiHble KOPOTKHE TECTbl, OCHOBHOM IaJIMHIPOM COCTOUT M3 OJUHAKOBBIX
CUMBOJIOB, CJIOBa& BKJIFOUYAIOT JONOJHUTEIbHBIE OYKBBI KaK B HadaJje CJI0B, TaK
U B KOHIIE.
33-50. CiyuaiiHble JJIMHHBIE TECTbHI, BK/IIOYAIOIINEe CUTYallll, OIICAHHbIE BbIIIE.

IIpumeuanue: Tecrbl 1-27 gB/sIIOTCSI KOPOTKUMU, TO €CTh O€pyTCst JIOOOBBIM pellie-
HueM. Bo Becex TecTrax NpUCYTCTBYIOT JOMNOJHUTEIbHBIC CJI0BA, HE COACPKAIINE TaINH-
JIPOMOB Y€THOI1 JIJINHBI.

10.5. «Jlomaem m equm». [leme Toponviickuny nonasaco 6 pyKu NPAMOY20AbHAA
worxosadka pazmepom n X m dosex. Ha doavke ¢ woopdunamamu (i,7),i=1 ..., n —
Homep cmpoku, j =1, ..., m — nomep cmoabuya, nanucaro wucao a;; = (p'-¢’) mod r,
ede p, q, T — HeKomMopvie PassurHble npocmoule wucaa. Pazeasdvean amy wororadxy,
OH NPUIYMAA CACOYIOUYIO UPY: 0BOE NO 0UEPEIU OMAGMBLEAIOM OM ULOKOAAIKU NO-
AOCKU CEEPTY UAU CNPABA (€O CMOPOHBL OOALWUT UHOEKCOS © UM ) U coedarom u.
Honrocku mozym exA0Mamb 00UH UM HECKOADKO PAJOS Ul cmosbuos doasek. [Ipu
amom doavka (1,1) moorcem Owmv coedena moavko odHa, a HE 6 coCmase Kakol-
260 nosocku. (B wacmuocmu, sanpeusaemes nepeomy uzpoky nepevim Todom Csecmy
6c10 wokoradky. ) Kascdwd uepox cymmupyem wucaa na csedenmox um dosvkax. Ile-
MA 36$0AACHA CACOYOULUM BONPOCOM OMHOCUMEALHO IMOT UPBL: 0 YEMY PABHA CYMMA
PE3YALMAMOE NEPBO20 ULPOKA 6 MAKOT U2PE NO BCEM B03MONCHBILM napmusm? Ha-
NUWUME NPOPAMMY, KOMOPaAA N0 daHHbLM 00 u2pe bydem BuUCAAMD OCMATOK 0M
deaerus smoti eeaununse na 107 + 7 (ocmamox — nockoavky cama cymma modxcem
OBMB 0UEHD DONLUUM YUCAOM,).

Hannas 3aja4ua, 6€3yc/IOBHO, UMeET KpaiiHe BBICOKYIO CJIOXKHOCTD, CBSBAHHYIO KakK C
OCO3HAHUEM YCJIOBHSI, TaK W ¢ pa3paboTKON ONTUMAJILHOTO aJrOPUTMa, TaK U C ero
peasm3aruei.

JIoboBoe perienne, CBI3aHHOE C TIOCEI0BATE/IbHBIM 11epedOPOM BO3ZMOYKHBIX XOJIOB
MEePBOTO UI'POKA, 3aTE€M BTOPOI'O, 3aTEM CHOBA IE€PBOI0O, U T.JI. UMEET MMOKa3aTeTHLHYIO
CJIOYKHOCTH U paboTaeT JIUIIL TOJBLKO JIJIsT O9eHb MaJeHbKUX N U m; peajbHoe orpa-
nudenne n + m = 15 + 16. Kak o0bruno, mpobjieMa B TOM, 9TO HEKOTOPbIE CUTYyallln
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AHAJTIM3UPYIOTCS MHOTOKPATHO. YTO €CTeCTBEHHBIM 00Pa30M MPUBOJNT K HJI€€ UCIIOThb-
30BaHUs TPUHITATA JTUHAMITIECKOTO MTPOTPAMMUIPOBAHUSI.

O6oznaunm sesmanny 109 + 7, 10 MO0 KOTOPOii JOJIZKeH ObITh BBIYHCJCH pe-
3ysbTaT, gepe3 M.

B nanbHeiiem OyaeM cuuTaTh, 9To 3HAK «—+» 0003HAYAET CJIOXKEHNe 110 MOJTy1i0 M|
YTOOBI He 3aIPOMOXK/IATH 3AIICH OllePAIIAME B3ATHA MOy . CI0BO «cyMMay OyaeT
o3HadaTh «CcyMMma 1o mojystio M». Kpome Toro, moji «1pon3BejieHIeM» TakKe 0yj1eM
IIOHIUMATDh «IIpou3BejieHne 10 Moay/0 My, KoTopoe Takxke OyjeM B BbIKJIaJKax 000-
3HAYATh KaK 0OBIYHOE MPOM3BEICHIIE.

3/1ecb KPOETCsT OJMH U3 TOHKUX TEXHUYECKNX MOMEHTOB. e/ cymMMy 110 MOJIYJIIO
MOXKHO PeaIm30BaTh HEMOCPEICTBEHHO:
const modulo = 1000000007;
function addMod_(a,b: integer): integer;
begin

addMod_ := (a+b) mod modulo;
end;
TO TaKoe Ke IPAMOJIMHETHOe olpejiesieHrne (DYHKINNA TPOU3BEIEHNS 110 MO/TYJIIO
function mulMod_(a,b: integer): integer;
begin

mulMod_ := (a*b) mod modulo;
end;
HEeIIPaBIJILHO, TOCKOJILKY KazKjloe M3 uHces MOoyKeT ObITh mopsjka 10%) a ux mpoms-
BeJIeHNe BBINJIET 3a Mpejesbl cTaHIapTHOrO 4-0aiiTHoro mestoro tumna. [losromy Hasto
BBECTH BCIIOMOTATe/IbHBIE TlepeMeHHble 8-OafiTHoro mesoro tuna (int64 B Ilackase,
__int64 B C++), NPUCBOUTH UM 3HAYEHHs [IEPEMHOXKACMbIX MEPEMEHHBIX U TOJBKO
MI0CJIe 9TOT'0 HAXOJUTDH IMPOU3BEJIEHNE U OCTATOK OT €ro JeJeHus.

Beenem aBymepnbrit maccus ali,j, k], i = 1.n, j = 1.m, k = 1..2. Kaxjaga
staefika 9TOr0 MACCHBa XPAHUT JIBE MEJIbIX BEJNIUHBI (B3STHIX /BBIYNCICHHBIX 110 MO-
aymio M). Tlepsas al[i,j,1].value — cymma duces, CbeJCHHBIX MEPBBIM HUIPOKOM,
10 BCEM IMapTUsM, IJIe TTOCJIe X0/la MTePBOr0 UTPOKa OT MCXOHOMN IMTOKOJIAIKH OCTAJICS
IPAMOYTOJBHUK 1..1 X 1..j K TOMy MOMEHTY, KOT/1a TaKOii MPsIMOYTOJTLHUK MOJTYUNJICS.
Bropas ali,j,1].qnt — KomdecTBO TaKUX MapTuit. AHajoruvHo, sueiika ali, j,2]
XPaHUT THPOPMAIINIO O CYMMapPHOM pe3yJIbTaTe MePBOr0 UTPOKA 110 MapTUIM, B KOTO-
PBIX TPAMOYTOJBHUK 1..1 X 1..J mOIyInsics mocsie Xojia BTOPOTro UTPOKa, U O KOJTIIECTBE
TaKUX IIapTHii.

B nesioM, 1moHgaTHO, 3aUeM XpaHUTHL IO/ value — OHU HaKallJIMBAIOT MH(pOpMAa-
110, TT0 KOTOPOil OYyIeT MoIydeH UCKOMBIi pe3yabrat. Ho 3auemM XpaHUTh KOJTUIECTBO
naptuii? PaccMOTpuM cuTyarmio, Korja MocJjie Xoa BTOPOro NIPOKa OCTAJICS KaKOW-TO
npaMoyroabHnK 1..1 X 1..j. IlycTb Temnepnb 1mepBBIil UI'POK JesaeT XOJ, Chejas O/l-
HY POPU30HTAJIbHYIO MOJIOCKY, OCTaBJisis MPAMOYroyibHUK 1..(1 — 1) X 1..j u noaydas
CKOJIKO-TO OYKOB. /I BazKHO TIOHSATH, YTO STOT X0/ OH MOT CJIeJIaTh BO BCEX MAPTHUIX, B
KOTOPBIX ObLT MpsMOYyToTbHUK 1..1 X 1..j mocste xoa BToporo urpoka. CooTBeTCTBEH-
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HO, BKJIQJI 9TOTO XOJa B OOl pe3ysbTaT eCTh IPOU3BEIEeHNE MOJIYIeHHBIX OYKOB Ha,
KOJINYECTBO NAPTHUil, B KOTOPBLIX TaKOIl X0 MOI' OBLITE ¢Jesial. VI MMeHHO i BEIYUCIIe-
HUSI 9TOTO [IPOU3BEICHIS HYZKHO XPAHUTh KOJIMYECTBO HAPTHil, B KOTOPLIX IIOCJIE XOJIa,
BTOPOT'O UI'POKA MOTI' BOBHUKHYTH MPAMOYTOJbHUK 1..1 X 1..3.

Teneps 0bcyanM HaYaJIbHBIE YCIOBUSI METOA IMHAMUYIECKOIO IIPOrPAMMIPOBAHNSI.
DTO HECJIOXKHO:

aln,m,1] .value := 0;
aln,m,1].qnt := 0;
aln,m,2] .value := 0;

aln,m,2] .qnt := 1;

Mpbr HaunmHaeM ¢ TMIOKOJAJIKN pa3Mepa 71 X 1M, MO3TOMY IMOJIOXKHUM YCJIOBUS JJIs Ha-
YaJIbHOT'O COCTOsIHUS. HavasibHast cuTyalyst He MOTJIa BOBHUKHYTh 110CJIe X0J1a I1epBO-
ro UTPOKa — Iepej] XOJA0M BToporo, mostomy aln,m,1] .gqnt := 0. Ho ona Bo3Huk1a
eIMHCTBEHHBIM 00Pa30M TIepe/l XO0M MEPBOTO UTPOKA, TO €CTh KaK ObI TIOCJIe X0/ BTO-
poro, nostomy aln,m,2] .qnt := 1. B HayaJbHbBII MOMEHT MEPBLIIl UTPOK €IEé HIIero
HE CbeJl, [I03TOMY 110JIs value MHUIUAJIN3UpyeM HyJISAMU.

Teneps 0 niepecyere MeTo/Ia JMHAMUYECKOTO ITporpamMMupoBannsd. [lycrs kakmne-To
STUEHKI B [IPABOM BEPXHEM YIJIY yZKe IIPOCUUTAHbI (KAKHEe TOYHO HYKHbI, O0CY/IUM Iy Th
norno3:ke). Xodercst mpocantarh nadopmanuio B siaeiikax ali, j, 1] mali,,2] mia
KaKux-To i m j. s 9TOro Hy?KHO IIOCMOTPETh, U3 KAKUX MO3UINI U KAaKUMU XOJIaMU
MBI MOTVIN TIOJTyIUTH IPsAMOYTObHUK 1..1 X 1..j. Hecsioxkuo monsaTh, 910 Takoit mpsi-
MOYTOJIbHUK MOT MOJIYYUThCS U3 MPIMOYTOJIBHIKA ¢ OOJIBIINM YUCIOM CTPOK i’ > 1
CBEJICHIEM TOPU30HTAIBHBIX MOJO0COK OT (1 + 1)-it 10 i’-it. JInbo u3 mpsiMoyroIbHIKa
¢ OOJIBIITIM YUCIOM CTOJIONOB j’ > j CheJIeHNeM BePTHKAJBHBIX MOJI0COK OT (j + 1)-if
o j’-it. Ilpum aTom, ecim Xo/mJ1 MepBBIIT UT'POK, TO €ro Pe3yJbTaT YBEJIMIUICST COOT-
BETCTBYIONIM 0OpPA30M, & €CJIU XOJIUJI BTOPOil, TO Pe3y/IbTaT MepBOro He YBEeJIMUUJICH.
Taxum obpazoM, nmeem

ali,j,1].value =

— Z (a[i’,j,Q] .value +ali’,j,2].qnt - Val [(i’,j) — (iJ)]) +

i’=i+1

+ Z (a[i,j’,2].Value—l—a[i,j’,Q].qnt-\/al[(i,j’)—>(i,j)}), (1)
jr=j+1

ali,j,1].qnt = Z ali’,j,2] .qnt + Z ali,j’,2].qnt. (2)
i0—it1 j’=j+1

To ecTh JiIs TIOJTYUYEHHUST Pe3y/IbTaTa MepBOro UTI'POKa 110 BCEM MapTHIM, TTPOXOISAIINM
[IOCJIe XO0/1a IIePBOI'0 UT'POKaA Yepe3 MO3UINIO (i, j), 1epednpaloTcd Bee MO3UINN (i > j)
(1, j’), BOSHUKIIIE TOCTIE X014 BTOPOrO UTPOKA, CYyMMUPYIOTCST PE3YIbTATHI [IEPBOTO
UI'POKa B HUX, a TaKzKe BeJIMInHbI Val, KoTopble Oy Iy T 110J1yYeHbl IEPBBIM UTPOKOM, KO-
rJla OH ¢JiesiaeT cooTBeTCTBYyomuil Xou. Bennunma Val [(1 0 3) = (4, J)] paBHa CyMMe
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3HaveHHil Ha IIMTKaX B upsMoyroabHiuke (i+1)..1% x 1..j,a Val [(1,]3°) = (i, )] —
CcyMMe 3HAauYeHHUil Ha IUIMTKaX B mpsmoyrosbauke 1.1 X (j + 1)..3°. Ilpu srom cro-
MMOCTH XOJ[a YMHOYKAETCS Ha KOJIMYIECTBO MAPTUil, B KOTOPBIX 9TOT XOJ MOXKET OBbIThH
C/IeJIaH.

Bropas dopmyiia roBoput, 4To KOJIUIECTBO HAPTHil, B KOTOPBIX HOC/IE XOJIa II€PBOTO
MI'POK& MOXKET BO3HUKHYTH 103Ul (1, j), paBHA CyMMe IapTuif, B KOTOPBIH IocJe
X0Jla BTOPOTO UTPOKa Bo3HuKasu mo3uimn (17, 3) u (1,37).

Emé pasz HarnoMunm, 4ro cjaozKeHHe 0 yMHOKeHHe BeJIETcs 110 Mojy/to M.

st yaéra cutyanuii, Korga mosurus (i, j) BOBHUKI/IA OCJIE X0/a BTOPOIO HI'POKA
IPUMEHNM aHAJIOTHIHbIE (DOPMYJIBI

n

ali,j,2].value = Z ali’,j,1].value + Z ali,j’,1].value, (3)

ir=i+1 =i+l
ali,j,2].qnt = Z ali’,j,1] .gqnt + Z ali,j’,1] .qnt. (4)
i=it1 jr=3+1

Orimdne B TOM, 9TO CTOMMOCTHU XOJIOB HE WJIYT B 3a4€T IIEPBOMY UI'POKY: XOJ BTOPOT'O
UIPOKa, U JI0JIbKU CbhbeJaeT OH.

U3 3rux hopmyst BUJIHO, YTO BBIUNCIEHNE JAHHBIX B T9eliKaxX MOXKHO BECTH B JIIOOOM
MOpsiJIKe, TJIABHOE, ITOOBI K MOMEHTY MPOCUETa stuefiku (1, j) ObLIM y2Ke TTPOCIUTAHBI
BCe d49eliK, PACIIOIOKeHHbIe CBEPXY U CIIpaBa OT He€. B 9acTHOCTH, MOYKHO BBIUNC/ISITD
CTPOKM B IOPsJIKe YOBbIBaHUs MHJEKCA 1, & BHYTPU CTPOKH — B TOpsJIKe yObIBaAaHUS
NHJICKCA j.

B koneunom urore nac HHTEpECyeT BeJIM9nHa

al1,1,1] .value + (a[1,1,2] .value +v[l,1-a[1,1,2] .qnt),

COCTOSIIAs U3 CYMMbI Pe3YJIbTATOB II€PBOI'0 UIPOKa B TeX NapTUIX, [Jie TOCJIe/HsT
JI0JIbKA JIOCTAIaCh BTOPOMY HWI'DOKY (II€pBOe cjiaraeMoe), W B TeX MApTHUsX, TJIe 10
CJIEJTHION0 JTOJIBKY CheJl TIepBBhIil (caraemMoe B CKOOKAX ); MOC/IeHsIA BETMINHA COCTONT
U3 TOT'0, YTO IEPBBIIT UT'POK ChEJI JI0 TTOCJEHETO XO/Ia U CTOMMOCTD IOCJIe/IHEl TOIbKH,
YMHOXKEHHOIT Ha KOJIMYECTBO HaPTUil, B KOTOPBIX MIE€PBbIil UTPOK MOXKET €€ CheCTh.

Omnucannas mnporeaypa uMmeer (GopMmy, CTAHJIAPTHYIO JJIST METOJa JUHAMUYIECKOTO
rporpaMmupoBanusi. OJHAKO OCHOBHAS CJIOYKHOCTH COCTOUT B TOM, YTOOBI IIPUIYMATh
eé cojlepzkaHue, JlazkKe 3Hag, 9YTO pelleHne JOJIZKHO ONUPaThCd Ha JUHAMUYECKOE IIPO-
rpaMMUPOBaHUE.

CrestyeT Tak»Ke OTMETUTD, YTO aHAJOIUIHAs IIPOIE/yPa MOXKET ObITh peajin30BaHa,
1 B paMKaXx «PETPOCIIEKIIMN» : He OT IOJHOI IIJINTKU B HaYaJIe K MOCAe/IHEll JIeBOI HUXK-
Heil JIoJIbKe B KOHIIE, 8 HA0OOPOT — OT JIOJIbKK K TOJIHOM IIuTKe. Bee ujen octanyTes
B TAKOIl MPOIEJlype TOUYHO TaKUMU ZKe.

OneHnM TPYJI0EMKOCTD MPEJIJIOYKEHHOI 1TPOoIie1ypbl. Bo-11epBbIX, B OCHOBHOM ITHKJIE
BBIYUC/ISIIOTCST BCe M sTdeeK OCHOBHOI'O MaccuBa. IIpu Bbrumcienun madgopmannm B
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KaxKJIol sdeiike MMPOM3BOJNTCSI CyMMUPOBaHUE 110 BCeM SUeliKaM, JieKallluM CIIipaBa 1
CBepXy OT Heé; mX He OoJiee (n + m) mTyK. KpoMe Toro, jjs KaxKjaoil Takoit sueii-
KNI TIPOU3BOJAUTCS BBIUYHMCJIEHHE CTOMMOCTH XOJa, KOTOPOE COCTOUT B CYMMHPOBAHHUN
CTOUMOCTell JI0JIEK, JIEYKAITUX B IIPAMOYTOJbHUKE, NMEIOIIEM pasMePbI B XY/IIIEM CJIy-
Jae n X m, TO eCTh NPOU3BOAUTCS elé nm aeiictBuil. Takum odpas3oM, Bcero nmMeem
O(nm-(n+m)-nm) = O(n*m?*(n+m)), T0 eCTb, B 1JIOM, 1IsITasl CTENEHb OT Pa3Mepa
IIOKOJIAJIKI. DTO OUYeHb MHOI'O, B YKa3aHHBIX OIpaHUUIEHUIX paboTa ajaropuTMa TaKoii
CJIOYKHOCTU 3aiiMET CJMIIKOM MHOI'O BPEMEHM. 3a pa3yMHOe BPeMsl TaKoil ajropuTM
oyzaer paborarh 1pu n, m < 40.

OpnHako mMeeTcs, 10 KpaiiHeil Mepe, BO3MOXKHOCTb OINTUMHU3UPOBATD BLIYUCICHIE
CTOMMOCTeIl X0/ia — BBIUYMCEHNEe CyMM CTOMMOCTEI JI0JIEK 110 BCEBO3MOYKHBIM ITPSIMO-
yroJabHUKaM. Vjes 9Toil onTuMus3aIum cocTouT B ciaeaytonieM. IlyeTs y mac mmeercs
JTBYMepHBIi MaccuB sumRect [1..7m, 1..m], B KoTopoMm B stdeiike (1, j) XpaHUTCS CyM-
Ma CTOMMOCTel joJieK B mpamoyroabanke 1.1 X 1..j. Torma cymma ctommocTeit goJiek
B KaKOM-JIN0O MPAMOYTOJBHUKE %1..19 X J1..J2, 11 < 22, J1 < J2, MOXKET OBITH HaiijleHa
KakK

sumliy..iz X j1..Jo] = sumRect [y, jo] — sumRect [i; — 1, jo] —
— sumRect [i9, j; — 1] + sumRect[i; — 1,5; — 1]. (5)

OTO ecTh hopMyJia CI0KEHUS-BBITUTAHNSI, XOPOIIO M3BeCTHas B MaTeMaTnke. Ecim
Nn—1=0wuwmi—1=0, 710 ecTbeciin1; =1 um j; = 1, nojiaraeM coOOTBETCTBYIOIINE
cJlaraeMble HYJIEBBIMU.

Taxkum obpazoM, Ipu HAJTUYNN MaccuBa sumRect BMECTO KBaIpATUIHON CJIOYKHOCTH
IpU HAXOXKJICHUW BeJIUYINH Val mMmeeMm CJI02KHOCTHL KOHCTaHTHYIO. OCTaloch MOHSTD,
KaK IOCTPOUTH 3TOT MaccuB. Ho 3j1ech BbIUMCIEHNE WJET ¢ UCIOJIH30BAHIEM 3TOH »Ke

dopmyIhL:

v[i, j] = sumli..i X j..j| = sumRect [, 7] — sumRect[i — 1, 5] —
— sumRect[?,7 — 1] + sumRect [z — 1,5 — 1],

OTKY/1a,

sumRect [7, j] = sumRect [t — 1, 5] + sumRect [z, — 1] —
— sumRect [i — 1,7 — 11 + v[i, 5]. (6)

3J1eCh MaCCHUB V COJEPIKUT CTOMMOCTH JIOJIEK 1 BBIUHCIISIETCS KAk
v[l,1] = (p-q) modr, v[i,j] = (v[i — 1,5] - p) modr = (v[i,j — 1] - ¢) modr.

BuiHo, 910 OT/Ie/IbHBIE POy PhI BBIUHIC/IEHNsT MACCUBOB V 1 SumRect Kak»Kjiasi nMe-
10T CJIOKHOCTE O(Nm) U He YXYy/IIAIT OOIILYI0 CJI0KHOCTH aITOPUTMAa, KOTOPast Terephb
pasua O (nm(n+m)) Onucannag nporueypa padboraet upu n, m < 1000 u, kak Oyaer
00CYKJIaThCsl HUKe, TpedyeT MaMsTh 0KoJIo 16nm OaiiT, 9To Nnpyu yKa3aHHBIX OI'DAHM-
YEHUsIX Ha N U M COCTaBJIsieT 0KOJIo 16 Merabaiir.

42



Kazajoch Obl, Ha 9TOM ONTUMHU3AINA 3aaun 3akoH4ueHa. OJIHAKO YIUBUTEIHHBIM
00pa30M OKA3bIBAETCS, YTO MOXKHO €ITle Ha OJIMH MOPSJI0K YIYUIINTE CJI0XKHOCTD aJIro-
pUTMa, & UMEHHO OIITUMU3UPOBATH CYMMUPOBAHUA 110 NHJEKCaM 1’ 1 j’ B lepecyder-
HbIX hopmyitax (1)—(4). Onrumusanust dopmys (2)—(4) Ie0TOTHIECKN Y7Ke HECTOKHA!
3J1eCh OIATH HAJIO ONTUMU3UPOBATH CYMMHUPOBAHNE HEKOTOPBHIX BEJIMIHH IO MPSIMO-
YTOJbHUKAM; TYCTh JaxKe 9TU MPIMOYTOJHLHUKN UMEIOT BBICOTY WJIN MUpuny 1, njues
OBICTPOI'O CYMMUPOBAHUS Ta »Ke, YTO U B IPOIECCE ONTUMUBAINI HAXOXKJICHUST CYMMbI
CTOUMOCTEli JI0JIEK B HEKOTOPOM IPSIMOYTOJIbHUKE, oTpaxkeHHasi B (opmyse (5). To
€CTb, HaM HYZKHO JOMOJHUTETHHO XPAHUTh CyMMbI Beqmann ali’,j’,1/2] .value u
.qnt JiIst BCEBO3MOXKHBIX MPSIMOYTOJIBHUKOB 1.1 X j..m. DTHU 3HAUCHUA MOXKHO Xpa-
HUTD, JIONOJIHUB XPAHWJININA B sideiffkax MaccuBa a emié JByMs IOJISIMU — JIJIsT CYM-
MBI 1toJieit value u Jijig cyMMbl TtoJieit qnt. [locsie Toro, Kak BBIYHC/IEHBI BETUINHBI
ali,j,1/2].value n ali,j,1/2].qnt, 3Tu oA HAXOJAATCS MO (OPMYJIaM, aHAJIO-
rugapiM (6).

Ocraérest BOIpoc 0 TOM, KaK ONTHMI3HPOBATH cyMMupoBaHue B popmyite (1); 3mech
ujiest He CTOJIb OUEBU/IHA, TAK KAK NMeeTCs He MPOCTO CYMMUPOBaHNE BEJTMINH qnt, a
OHU YMHOYKAQIOTCsT Ha CTOMMOCTH XOJ1a.

Jl1st Hagasia 3aMETHM, ITO

Val [(, ) = (i,7)] = Val [(i',5) = (i + 1,7)] + Val [(i + 1,5) = (i,5)]. (7

Cymma cronmocTeit JIoJieK Ha npsiMoyrosibiuke (i 4 1)..4" X 1..j paBHa cymme cTOUMO-
creit J1oJ1eK Ha TpAMOYTosibHEKe (14 2)..7" X 1..J III0C CTOMMOCTD JIOJIEK HA MOJIOCOUKE
(1 + 1) x 1..5. Tenepn pacemorpum dbopmyay (1):

n

ali, j,1].value = Z (a[z",j, 2].value + a[i’, j,2].qnt - Val [(¢/, j) — (z,j)}) + ...
i'=it1

Bropoe ciiaraemoe OIyIIEHO, €ro ONTUMHU3AIUs BeJIETCS aHaJIorndHbIM obpazom. Co-
CPEJOTOUNMCS Ha ONTUMU3AINK IIepBoro ciaaraemoro. O0Ias 1ejib — IHOJYYUTb 9TO-
HUOY/Ib, CBS3aHHOE ¢ BeJmInHOl ali + 1, 7, 1]. value, KoTopas yzKe mpociuTaHa K MO-
MeHTy cuéra ali, J, 1].value. Boyiesum B cymme ciiaraemoe ¢ ¢ =i + 1:

n

Z (a[i',j, 2].value + afi’, 7,2].qnt - Val [(z”,j) — (z,j)D =
i=i+1

= a[i +1,j,2].value +afi + 1,7,2].qnt - Val [(i + 1,5) — (i,5)] +

+ Z (a[z",j, 2].value + a[i',j, 2].qgnt - Val [(il;j) — (Z’J)D

t'=1+2

Paccmorpum citaraemoe ¢ cymmoit. Pazugenum Besmauny Val Ha jiBa cjaraeMbIX 110
dopmysie (7) n pasfgesnM OHY CyMMy Ha JIBE:
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n

Z <a[i',j, 2].value +ali’, 7,2].qnt -

o ~(Val[(¢,j) = (i+1,7)] + Val [(i +1,5) — (i,j)})) =
_ zn; (a[z",j, 2].value +a[i’, j,2].qnt - Val [(i', j) = (i + 171')}) +
+ XT; (a[z",j, 2].qnt - Val [(i + 1, ) — (z',j)}) -
_ (zn;) | (a[z”,j, 2].value +ali’, j, 2].qnt - Val (', j) — (i + l’j)]) *
+Val [(i +1,5) — (4,4)] - i;a[z”,j, 2].qnt.

MbI BUJIIM, 9TO [EPBOE CJaraeMoe B HOCJEAHEM 0y YeHHOM BbIPasKeHUH BeChbMa Ha-
MOMUHAET TepBoe ciaaraemoii B dopmysie (1), HO TOIBKO B3siTOe Jist WHeKca 7 + 1.
[Tostyunts Touno ali + 1, j, 1].value He y1aioch, HO MOJIYYU/IH OJOBUHKY 3TOH (Gop-
myJibl. O6o3HaTIM 9Ty BeJimanny depes ali+1, 7, 1] . vert, nmosie vert o3uadaer «4acrb,
CBSABAHHAsS C BEPTUKAJbHBIM CyMMUpoBaHueM». [lojcraBiisis MoyUeHHOe BhIpaskKeHne
Ha3a/1, M0JIyYaeM
n
Z (a[i',j, 2].value + a[i’, j,2].qnt - Val [(¢', j) — (z,j)D =
i'=i+1
=afi +1,7,2].value +ali + 1,5,2].qnt - Val [(i + 1,5) — (i,5)] +
n
+ali + 1,7,1].vert 4+ Val [(z +1,7) — (i,j)} - Z ali’,j,2].qnt =
i'=i+2
=ali+1,j,2].value+ali + 1, 7,1] .vert +
n
+Val [(i+1,5) = (,5)] - Y a[i’,5,2].ant.
i'=i+1
[IpoBejist aHAJIONMYHBIE BBIKJIQJKK JJIsi BTOPOTO cjiaraeMoro B ¢dpopmysie (1) u BBejst
ojie .horz jiist ero 3HaYeHUsl, Oy IUM COOTHOIICHIE
m
3 (a[i, j'.2].value + afi, j', 2] .qnt - Val [(i, j') = (i, j)D —
J=i+1
=ali,j + 1,2].value + afi,j + 1, 1] .horz +
m
+Val [(i,j+1) = (i.5)] - ) ali,j’,2].qnt.
J=i+1
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I1 B urore nostiydaem HOBOe BbipazkeHue Jijist hopmyiibl (1):

ali, j, 1].value = ali,j, 1].vert + ali, j, 1] .horz,
ali,j,1].vert =ali+1,j,2].value +ali + 1,4, 1].vert +
n

+Val[(i+1,5) = (i,5)] - > ali’,4,2].ant,
i'=1+1

ali,j,1].horz = ali,j + 1,2].value + afi,j + 1, 1] .horz +

+Val [(i,j+1) = (i,5)] - ) ali,j',2].ant.

§'=i+1

B nosrydennnrx popMysiax, ecin ¢ = n Wil j = m, TO cJaraeMble U CyMMBI ¢ UHJIEKCa-
mu i+ 1 u j+ 1 nogararores nysisivu. Takum ob6pasom, [7st Bbrancenns afi, 7, 1]. value
HaJI0 XPAHUTD JIOHOJHUTEILHO JIBE BeJIMYMHLL — €0 «BEPTUKAJILHOE» U «OPU30HTA -
Hoe» cyiaraeMoe. Ho TakoBa IieHa 9TOro MOCAeIHero ONTHMUI3UPOBAHHOIO TOKA3ATE IS
CTEeIeHN B OIleHKe cjoxKHocTH. Y oH Toro crout!

Tereps dopmya (1) nepecuéra Besumannsl afi, j, 1].value Tpebyer KOHCTaAHTHOTO
BPEMEHH, a BeChb AJropuT™M mMeer cjaokHocTh O(nm). Ograko Ham TpedyeTcs Jio-
CTATOYHO MHOI'O ITaMSITH JIJIsi TOTO, YTOObI XPAHUTH BCE BCIIOMOIATEIbHbIE BEJTUINHEIL.
OneHnM cyMMapHbIi MOTPEOHBIN 00beM aMATH:

® MacCHB V: 1 - m sideek 4-0afiTHOrO 1eJIOro THIIa; Bcero 4nm OaiiT;

e MaccuB sumRect: n - m gdeexk 4-0aiiTHOIO 11€JIOrO THUIIA; Bcero 4nm OaiiT;

® OCHOBHOI MacCHUB a: m - m - 2 s4eek, KaxKjas gddeiika xpanuT 4 mojis 4-6aiiTHOro
nesioro tunia — value, qnt, valueSum, gntSum (mocsenHue JBe Jijist OBICTPOrO
CyMMUpOBaHUs moJieit value u qnt); Bcero 32nm GaiT.

® MACCHB XDAHEHUsI «IIOJIOBUHOK» BeJIMYUnH ali, j, 1].value: n - m sgueek KakKjias
¢ IByMd TojigmMu 4-6afiTHOTO 11eJ10T0 THIIa; BCero 8nm OailiT;

Tem cambiM uMeeM, 910 Beero Tpebdyercs 48nm Gaiir (6e3 yuéra HAKIa HBIX PACXOJIOB
JJIst OPraHU3aIMN CTPYKTYD JaHHBIX B MAMSTH), MPH MAKCHMAJTbHBIX OIDAHUIEHHSIX
510 cocTaBuT 108 merabaiit. IIpore/ypa, He BKIOYAIONAA ONTUMU3AINI0 BHIUNC/IEHI
ali, 7, 1].value, Tpebyer BTpoe MeHbIIE TTaMsITH — TOJBKO 16nm Gaiit.

V13 n310KeHHoi BBITIE MPOTELYPhl PEIIeHNs CJIe/lyeT, YTO OT BEJUYUH P, ¢, T XOJ
paboThI TPOTEAYPHI HE 3aBUCUT BOOOIIE, IMOSTOMY BO BCEX TeCTaX IMOJIOXKUM p = 3,
q =2, 7 = 1009, kak 370 ObLJIO B IPpUMepe B YCJIOBUU 3a/Ia4M.

N nen TecTos:

1.
m="T.

1.
4-7. Tecrwl Ha 1OJIHBII TTepedbop n + m < 14.

1. MunumabHbIi TecT, n = m
2. Munumasibublit Tect, n = 1,

3. MunnmaJibublil TECT, N = 8, M

8-13. Tectnl 11 HeonTuMaBLHOI Tporieypbl 20 < n, m < 40.
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14-20. Tectnl myst Kyouueckoii nporeaypbl 70 < n, m < 1000.
21-24. Tectn! jura kBajgpaTnanoit mporeaypsl 1200 < n, m < 1400.
25. MakcumaJsibhbiit Tect, n = m = 1500.
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