Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

3apada A. CbanaHcupoBaHHas CTpokKa

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Hano maittu nekcukorpaduydecku MUHUMAJIbHYIO CTPOKY S JJIMHBI 1, cocrosmryio u3 0 u 1, uro ona
YJIOBJIETBODSIET 1M, OPPAHUYEHUSAM: Ha oTpe3ke [L;, R;| 10/KHO 6bITh paBHOE KOJUIECTBO HYyJI€il U €JIMHMII.
lapanTupyercs, 9T0 JIMHA KAXKJIOTO OTPE3KA IETHAS.

dopmaT BXOAHbIX AAaHHbIX

[lepBas cTpoKa comepskuT asa uucaa n um (2 < n < 1051 < m < 2-10%) — pmna cTpokn u
KOJTUYIECTBO OTPAHUYEHUN COOTBETCTBEHHO.

Caemyrormue m ctpok comepkar orpe3kn L n R; (1< Ly < Ry <n,R; — L; +1 =0 mod 2).
®dopmaT BbIXOAHbIX AAHHbIX

BriBeuTe ekcukorpaduiecKn MUHIMAJILHYIO CTPOKY, V/IOBJIETBOPSIONIYIO STUM TPEOOBAHMSIM.
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

3apaua B. 2-SAT

Vwms BxomHOrO (haiina:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndenue 1Mo IaMsITH:

PopmynupoBka 2-SAT: HyKHO II0Z00pATh 3HAUEHUA 1 OYJIEBBIX IIEPEMEHHBIX TAK, ITOOLI BCE 1M yTBEP-
kaennit Buna (z;, = e1) V (z;, = e2) obpaTHanCh B UCTHHY. B JaHHON 3aj1ade BaM rapaHTHPYETCs, 9TO

pellleHue CyIecTByer.

CTaHIapTHHIE BBOZ,
CTaHIAPTHHYA BHBOZ,
2 cexkyH/BI

256 MerabaiT

dopmaTt BXOAHbIX AAHHbIX

BxomHoit daiisi cocTONT U3 0JJHOrO MM HECKOJILKUX TECTOB.

Kazk/1plii TecT onmceiBaercs ciemytomumM o6pasom. Ha meppoit ¢Tpoke Ymesio IepeMeHHBIX 1 U IHCII0
yrBepxkaeHnii m. Kaxias u3 ceyIomux m CTPOK COJAEPKUT UuCia i1, eq,12, €2, 33Ja€T YTBEPKICHUE
(i, =e1) V (zi, =e2) (0<ij <n, 0<e; <1). Orpanmdenns:: cymma Bcex n He Gombime 100 000, cymma

Bcex m He 6osbire 300 000.

@dopmaT BbIXOAHbIX AAHHbIX

J1Jist KaXKJI0TO TecTa BBIBEIUTE CTPOKY U3 N HyJIell U eIUHUI] — 3HAYUEHUS IePeMeHHbIX. e y manHoi

sagadn 2-SAT ecTh HECKOJIBKO PEIeHni, BEIBEINTE JTI000e.

CTaHIapTHHN BHBOJ,

MNpumep
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

3apayda C. NIHTepecHasi akckypcus

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Bo ®aarianguun n ropojioB, COEIMHEHHBIX M OJJHOCTOPOHHUMU JIOPOTAMHU.

Typucruyeckast KOMIAHUS IIAHEPYET pa3paboTaTh >KUBOIMUCHBIA MUKIXIECKH MapIIPYT IO J0POraM
Qrarnanaun. MappyT J0JKEH HAUNHATHCA ¥ 3aKAHIUBATHCS B OJHOM M TOM K€ TOPOJIE U IPOXOIUTD 110
JIoporaM B UX HaIlPpABJIEHUH, TOCEIasl POMEXKYTOTHbIE TOpoIa. MapIpyT MOXKeT MTOCEmAaTh OJIUH TOPO/I
HECKOJILKO pa3, HO JOJXKEH IIPOXOIUTH 10 KaXKI0# jopore He OoJiee OJHOIO pasa.

Kaxknast topora xapakTepusyeTcss THUIIOM CBOEro Ieif3ayka, KOTOPBINA 3aJaeTcss 4ucJoM oT 1 o m.
YT0o6bI TYpUCTHYIECKUN MAPIIPYT ObLI YKUBOIUCHBIM, JIIOOBIE JBE COCEIHHME JOPOIM B 9TOM MapIIpyTe
JIOJIKHBI MMETh pPa3HbIil THI Hef3axka. JTo Ke TpeboBaHMe OTHOCUTCH K IEPBOIl U IOCJEIHEH JIopore
MapIIpyTa, 9T0ObI MOXKHO OBLJIO HAYMHATD IIyTEIIeCTBOBATEL, HAYMHA C JII0OOr0 rOpo/ia MapIIpyTa.

[Tomorure KoMIAaHUM paspaboOTaTh YIOBJIETBOPSIOMIAI STUM KPUTEPHUSIM MAPIIPYT, JUOO BBISICHUTE,
YTO CHEIATH 3TO HEBO3MOXKHO.

dopmaTt BXOAHbIX AAHHbIX

Bxomuble JaHHbIe COCTOAT U3 HECKOJIBKUX TECTOB. B mepBoil cTpoKe HAXOMUTCA IUCTO 1 — KOJIMIeCTBO
tectos (1 < T < 10°).

[TepBasi cTpoka ommcaHus KaxKJIOro TeCTa COJMEPKUT B MEJIbIX YUCIA 1 U M — KOJHMIECTBO TOPOJIOB
u jopor (2<n,m < 2- 105). Cremyrorue m CTPOK COIEPKAT IO TPHU IEJIBIX UNC/Ia U OIMUCHIBAIOT JTOPOrU
B dopmare u; v; ¢; — ropoji, U3 KOTOPOIO BBIXOIUT i-sI JIOPOra, rOpoJi, B KOTOPBI OHA BEJIET, W THUIl €€
neizaxa (1 < ug,v; <n; 1< ¢ <m; u; # v;).

CymMa n 10 BceM TectaM He mpesocxoaut 2 - 10°. CyMma m 1o BceM TectaM He mpesocxoaut 2 - 10°.

dopmaT BbIXOAHbIX AAHHbIX

BriBenuTe oTBeT A1 KaXKIOTO TECTA.

Ecisin nckoMmoro mapuipyTa He CyIIeCTBYET, CJIeJyeT BBIBECTH YUCI0 «—1». Vnade, BoiBeiuTe unciio k —
amany MapipyTta (2 < k < m). B cienyromeit crpoke BoiBegure k ducen €1, €g, . . ., € — HOMEpPa J0POr
B TOM IHOpsJKe, B KAKOM OHHM HJyT B 3TOM MapHipyTe. Bce HOMepa e; JOJIKHBI ObITH pasjmdHbl. Ecin
MIOJIXOJISAIINX MAPIIPYTOB HECKOJBKO, MOXKHO BBIBECTHU JIIODOH M3 HUX.
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

Mpumep
CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

3apgayda D. CrpaHcTBYyowmnin Toprosel,

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Bol npubbLin B ABCTpaJinio, IJie €CTh 1 PHIHKOB, COEIMHEHHBIX 17 OJHOCTOPOHHUME JOPOraMu, IIyTe-
IITeCTBUE IO KasKJI0M JJopore 3aHUMAET OIpPeJIeIEHHOE KOJTUIECTBO MUHYT.

Ha prrakax Toprytorcs k npeameramu. KaxKaplii mpeMeT UMeeT OIPee/IEHHY0 CTOUMOCTD ITOKYIIKA
WM TPOIakKn. BeIBaeT Tak, 9TO HA PBIHKE MOYXKHO TOJIBKO KYIIMTH TOBap MJIM TOJILKO IPOJATH TOBAP, a
Tak>kKe OBIBAET, YTO PHIHKY BOODIIE He MHTEPECEH TOBap. BbI MOXKeTe CUYUTATh, YTO €CJIU Ha PBIHKE €CThb
TOBap, €ro ecTb OECKOHEYHO MHOTO, & TaKKe, eCJIU PLIHOK IOTOB IIOKYIATh TOBApP, OH TOTOB IOKYIATH
GECKOHEYHO MHOTO.

YTo6bI KaK MOKHO OBICTpee 3apaboTaTh JeHEr Bbl XOTUTE HaiiTu camblit 3¢ dexkTuBHBIH nkia. [ukm —
9TO Iy Th, KOTOPBII HAYMHAETCS B KAKOM-TO PBIHKE U C IYCTHIM PIOK3aKOM, ITPOXO/IUT I10 JJOPOTaM U PhIHKAM
(BO3MOZKHO, 110 IIyTH HOKYNAKTCS U [IPOJAIOTCSI TOBAPbI), U BO3BPAIIAETCSI B BEPIINUHY VU, OUSATH C IIyCTHIM
prok3akoM. [IUKJ MOXKeT ToCeIaTh JIOPOTry MJIM PBIHOK HECKOJBKO pa3. Korja Bbl MOKyITaeTe TOBAP, BbI
KJaJére ero B proksak. OHAKO B PIOK3aK MOXKHO IIOJIOKATH He 0oJiee OJHOro ToBapa. Bonl mozkere
CYUTATh, YTO HE3ABUCUMO OT TOT'O, CKOJIBKO Y Bac JIEHET, BbI MOXKeTe KYIHUTHh TOBap.

Brirona nukiaa — 3T0 cymMMapHOe KOJIMYECTBO JEHET, KOTOPOE BblI 3apaboTan Ha ITPO/aXKaX, MUHYC
KOJTMIECTBO JIEHET, KOTOPBbIe BbI MOTPATMIM Ha MOKYNIKY. JIUTEebHOCTDL NMUKIa — KOJUIECTBO MUHYT,
KOTOPBIE BbI IIOTpATUTE, 9TOOBI IPOUTH ero. DMHEPEKTUBHOCTD IIUKJIA — OTHOIIEHHE €I'0 BBINOJIbI K JIJIH-
TEeJIbHOCTH.

Haiinure MakcuMaibHyI0 3(pPEKTUBHOCTD CPEIN BCEX IUKJIOB CO CTPOrO IMOJIOXKHUTEIbHON JINTEIbHO-
CThI0. BBI TO/KHBI HAWTH 9TO 3HAYMEHUE, OKPYIJIEHHOE BHU3. Kcam Takoro nmukja He CyIIeCTBYeT, OTBET
pasen 0.

dopmaTt BXOAHbIX AAHHbIX

[TepBasi cTpoKa COJEpKUT TpuU HeJibix uucaa n, m, k (1 <n < 100, 1 < m <9900, 1 < k£ < 1000).

areM cCiIeIyI0OT N CTPOK, 4- W3 KOTOPBIX colepKuT 2k wumcen b;1,8;1,0i2,52,---,bik, Sik
(0 < 515 < bij < 10%). Jus Beex 1 < j < k mapa umcen b;j; u s;; O3HAYAET LieHy, 10 KOTOPOil BLI
MO2KeTe KyIHUTh U IIPOJIaTh TOBAp j HA i-M PBIHKE, COOTBETCTBEHHO. Ecim ToBap He MOXKeT ObITh KyILIeH
WJIK TPOJIaH, TOIJIa 3HAYEeHNE PAaBHO —1.

Hanee ciemyior m CTpPOK, p-si U3 KOTODPBIX COAEPXKHUT TPU IEJBIX UHCIA Vp, Wp U by (Vp # wyp,

7

1 <t, < 10"), onuceiBalomux I0pory U3 v, B Wy, KOTOPAs 3aHUMAET t, MUHYT.

lapaHTHpyeTCs, 9TO He CYIIECTBYeT Takoil mapsl pébep 1 < p < ¢ < m, 910 (Up, Wp) = (Vg, Wy).

@®opmaT BbIXOAHbIX AAHHbIX

BriBenTe oHO UMCIO — OTBET.

MNpumep

CTaHIAPTHHHE BBOJ, CTaHIAPTHHHE BHBOJ,
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

Sapgayva E. KpacHo-cuHunii rpad

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

n-(n—1)

Bam mam rpad mHa n BepmmHAX C 5 OpPUEHTUPOBAHHLIMU pebpamu. Pebpo Mexkmay BeprimHamu
(u,v) cymecrByer, ecim u < v. Kaxaoe pebpo mokparieHo jmbo B cuHuil, 1160 B KpacHblil nser. [Ipo-

BepbTE, CYIIECTBYET JIM TaKasl [apa BEPIIUH (v, ), 9TO CYIIECTBYET:
® IIyTh U — U, COCTOSIIUI TOJBLKO U3 KPACHBIX pedep

® IIyThb ¥ — U, COCTOSIINMUI TOJIBKO U3 CHHUX pedep

dopmaTt BXOAHbIX AAHHbIX
B nepsoii crpoke BeoguTest uncsio n (1 < n < 5000). B coepytonmx n— 1 ¢cTpoKax BBOJAUTCS OMUCAHKIE

rpada.
i~ CTpOKa omnucanus rpada Oymer comepkarh CTPOKY U3 n — ¢ cuMBoyioB 'R’ miam 'B’. j-it cumBos
obosznavaer 1per pebpa i — (i + 7).

®dopmaT BbIXOAHbIX AAHHbIX

Ecmm uckomas mapa v, u cymecrByet, BeiBeauTe «YES». Mnade BoiBeaure «NO»

lNpumepsbl

CTaHIApPTHHN BBOJ, CTaHIapTHHN BHBOJ,
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

3apayva F. lNpoe3gHoii

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

JOI-xyH »KUBET B ropojie ¢ 1 CTAHIUSIMU, 3aHYMEPOBAHHLIMU OT 1 110 1. EcTh m »XKejle3HbIX J10pOros,
[IPOHYMEPOBaHHBLIX OT 1 10 m, U i-s1 HOpOTa COeAUHSIET CTAHIMU a; U b; B 000MX HAIPABJIEHUSIX, IPUTOM
CTOMMOCTD IIpOE3/a paBHA C;.

JOI-KyH >KUBET psiIOM cO cTaHmueil § u xoauT B crapmryio mkoiay 101 psgom co cranmmeir t. Ou
IUIAHUPYET KYIHUTHb IIPOE3IHON MEXKIY STUMH CTaHIUsIMU. Korma OH MOKyIaeT MpOe3IHOM, OH JOJIKEH
BBIOpaTh KaKOW-TO Kpardalmmuii myTb Mexkiay s u t. Vcmosb3yst mpoe3Hol, OH MOXKET WCIOJIb30BATh
JII00YI0 KeJIe3HYIO JOPOry Ha BBIOpAHHOM IIyTH B OOOMX HAIIpABJIEHUSIX, He ILIATI 3 IIPOEe3JI.

JOI-KyH 9acTO €31UT B KHUKHBIE MAraHU3bl PSJIOM CO CTAHIUSAME 4 U v. [1039TOMY OH XOUeT KyIUTh
[IPOE3IHOI Tak, YTOOLI MUHMMAJILHAS CTOUMOCTDL IIPOE3/1a OT U 0 ¥ ObLIa MUHIMAJILHA.

Korma on mepemeraercst u3 CTaHIMU U HA CTAHIIUIO ¥, OH CIIEPBa BBIOMpAET IyTh OT CTAHIUHU U JO
cranmuu v. Torma 3a JOporu B IyTH, BXOIIIUE B IMPOE3HHOM, OH 3amiaruT (0 meH, a 3a He BXOIIIIUE B
[IPOE3IHOI — CTOMMOCTD IIPOE3Ja Yepe3 HUX, TO €CThb ¢; JJIsl JOPOIrU 7.

Haiinure MUHIMAIBHO BOZMOXKHYIO CTOMMOCTD IIyTH u3 U B v, ecau JOI-kyH BbIOEpeT MmyTh I IMIpo-
€3JIHOI'0 OITHUMAJIHHO.

(DopmaT BXOAOHbLIX OAHHbIX

[lepBasi cTPOKa COJIEPKUT JBa TetbiX uncaa n um (2 <n < 10%, 1 <m < 2-109).

Bropasi ctpoka cofepkut jiBa mebix uncia s u t (1 < s,t < n, s #1).

Tperbst cTpoka coiep:KuT jiBa 1esbix duciaa u 1 v (1 < u,v < n, u# v, s # w wm t # v).

Jlatee ciieayroT m CTPOK, OIMUCHIBAIONINE KeJIE€3HbIE JOPOTH, - U3 HUX COAEPKUT TPU HEIbIX THCIIA
ai, b, ¢; (1 <a; <b; <n, 1<ci<1()9).ﬂnﬂBceX1<i<j<mBepHoai7éaj i b; # b;.

lapanTupyercs, aro JOI-kyn moxker mobparbest oT Ji000# cTaHmuu 710 JIF0O0I Jpyroil, mepeMelasch
TOJIBKO TI0 YKEJIE3HBIM JIOPOraM.

(DopmaT BbIXOAOHbIX AAdHHbIX

BriBenTe 0HO UMCTIO — OTBET.
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Yandex Algo 2025-2026. A'. pacdbi 1

Yandex Algo, 25 okTsibps 2025

MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

3apada G. Adnarpammbl HOHra BbIxogasaT B MHTEpHeT

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Poma u Censt manu koutect u3 10 3agad npo quarpammy FOHra u Tenepb BBIHY2KJIEHBI CKPBIBATHCST OT
HemunKomHanzopa. Ho onn caumkom jobar auarpamMmmbl FOHra u XOTSAT J€/IATHCS HOBBIMU OTKPBITHUSI-
vu. OTHAKO JIEP2KATHCsI BMECTE OUYEeHb PUCKOBAHHO, TAK KAaK B CJIyYae Uero MoBsiKyT UX 0DOUX, TOITOMY
OHU BBIHY2K/I€HBI 00maThest depe3 Murepuer. Ho "obbransiit MaTepHeT" mostHOCTHIO KOHTpOIpyeTcst Jle-
vuKomHanzo0poM, 103TOMY OHU TIOJIB3YIOTCST JAPKHETOM.

B nmapkmere sr060€e coobIIeHEe MOXKET TIPOJIE/IATh JIMHHBIN 3aIlyTAHHBIN MyTh 10 MOJIydaTess dIepe3
MHOXKECTBO CepBEPOB. BoJjiee Toro, 0HO JaxKe MOXKET IPOXOIUTL Uepe3 OJUH U TOT K€ CEPBEP HECKOJILKO
pas. 3a cuer 3Toro coobIeHre CJI0KHEE OTCIEIUTh.

Komnbiorep PoMbl cBsizan ¢ cepepoMm 1, a komupiorep CeHu — ¢ CEPBEPOM 7.

HemunKomHazop xouer mepexsaruth PomuHO coobmmenne ¢ gmarpammoit FOura. st atoro emy
HeOOXO0/IMMO B3JIOMaTh TaKOH cepBep, 4To coobinenue, nociantnoe Pomoii, o siobomy mytu k Cene mpoitier
Jepes 9TOT cepBep POBHO OAWH pas.

Haiinure Bece momxomsiiue cepBepa.

®opmaT BXOAHbIX AAHHbIX

B nepgoii crpoke daiisia jano KoamdecTBo TecToBbix pumepos t (1 < ¢ < 500).

Kaxxnapiit TecToBbIli TpMMep BBIVIAAUT TaK: B IEePBOMl CTPOKe JaHBI JBa YHCAA: 7. U M
2<n<5- 10,0 < m < 106), YHCJIO CEPBEPOB M YNCJIO NPAMBIX COeIUHEHUI MEXK/y CepBEepaMU.

B KaxK/10ii U3 [0CJIe/lyIOIUX M CTPOK COJEPXKUTCs yIopsioueHHas mapa duces a u b (1 < a, b < n),
9TO 03HAYAET, UYTO C CEPBEPA G MOYXKHO IIEepecyiaTh COODIeHne HAIPSMYIO Ha cepBep b.

lapanTupyercs, 9TO 3TU yHOPsIOUEHHDBIE TAPHI HE TOBTOPSIOTCS BHYTPHU OJHOTO TECTOBOI'O IIPUMEPA.

Taxk »Ke rapaHTAPYETCsI, ITO U CYyMMa 10 71, T CYMMA II0 M 110 BCEM TeCTOBBIM IIPUMepaM He IIPEBOCXOIUT

106.
(DOpMaT BbIXOAOHbIX AdHHbIX

J1J1sT KazKJI0ro TEeCTOBOTO IIPUMepa TPedyeTCst BLIBECTHU JBE CTPOKU: B IEPBOMl IUCJIO MOIAXOMAIINX CeP-
BEPOB, a BO BTOPOIl — HOMEpPA ITUX CEPBEPOB B MOPsiJIKE UX CJIEIOBaHUS Ha IIYTH OT a /10 b depe3 mpobe.

MNpumep
CTaHIApPTHHN BBOJ, CTaHIapTHHN BHBOJ,
4 4
4 3 1324
2 4 0
13
32 0
22
12
21 14
31
23
4 4
12
2 4
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13
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Yandex Algo 2025-2026. A'. pacdbi 1
Yandex Algo, 25 okTsibps 2025

3apava H. Ouzavinepcknii nndt

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Huzaita-cryaust Apremust UHAIOKOBA TOJIyUIM/Ia 3aKa3 Ha paspaboTKy OYeHb HMadOCHOTO JudTa IJIs
HOBOI0 Hebockpeba. 3a paboTy B3sIcs caM ApTeMuil, OTIMYAIOIIUICA PEIKON HealeKBATHOCTBIO. Y HEro
ecThb uesi-puKc: s yIpaBIeHus JU(PTOM JTOCTATOYHO YeThIpeX KHOMOK. KHOMKU MO/IKHBI ObIThH CJIeTy-
IOLIHE:

e Ilomusres Ha A sraxeii BBEpX
e llomusarcs nHa B sTarkeil BBepx
o llomusirest Ha C 3Takeil BBepX
e Crycrurcs Ha MEPBBIH 9Taxk

WznavanabHo T HAXOIUTCS Ha 1epBoM dTaxke. [laccaxkup jimdra UCHob3yeT nepBble TPU KHOIKH,
9TOOBI TIOMACTH Ha TOT 3TaK, Ha KOTOPBII OH X04eT. Kcju maccakKup IbITaeTcsl MOIHATHCS BBepx Ha A, B
wim C' 9razkeil, a TAKOro 9Taxka B 3JaHUU He CYIIECTBYeT (T.e. MACCA’KUP XO4eT MOJHITHCs Bbite N-ro,
HOCJIEJIHETO ITayka), TO JUMT HUKY/Ia HE eJeT.

3aKa34YnKu MMPOEKTa OKA3AJUCh C IOMOPOM U BMECTE C OTKA30M OT (DYTYPUCTHIHOIO Ju3aliHa PEITuIn
OIIEHUTH aJIEKBATHOCTb Apremust 1o mkaje ot 1 g0 N. OneHka ajeBATHOCTH PaBHA KOJIMIECTBY STAXKEIl,
Ha KOTOPbIE MOYXKHO IOIACTDb € IIEPBOIO € IIOMOIIBIO Takoro Jjindra. [Tomorure um B 3TOM.

®opmaT BXOAHbIX AAHHbIX

IlepBas crpoka comepskut uncao N — Bbicory Hebockpeba (1 < N < 1018),

Bropast crpoka comepxkur Tpum umcaa A, B wu (', 3agapimme mapaMerpbl  KHOIOK
(1< A, B,C < 100000).

dopmaT BbIXOAHbIX AAHHbIX
BbIBe,ZLI/ITe CAINHCTBECHHOE YHCJIO — OIEHKY a/ICKBATHOCTH ApTeI\/H/IH MH,ZLIOKOB&.

MNpumep

CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
15 9
479
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3apayva |. lNop3zemHasa cucrtema

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 3 CeKyH/IbI
Orpanudenne 10 MAMSTH: 256 merabaii

[Tomzemuas cucrema meTpo night-city cocront uz N crannumii u M »Kej1e3HON0POXKHBIX JIMHAN. CTaHImn
npouyMepoBanbl oT 1 10 N. Kaxioit munueit yrpasiseT Kakas-TO KOMIAHUS C TPUCBOCHHBIM HOMEPOM.

7Kene3nonopoxKHas JUHUS ¢ HOMEPOM % COEJIMHSAET CTAHIIUU pP; U ¢; JIBYCTOPOHHUM IIyTE€M, KOTOPHIM
olepupyeT KOMIIAHUS C HOMEPOM C;.

Brr MmoxkeTe niepecakmBaThCs ¢ IMHUN, KOTOPBIE OMIEPUPYIOTCA OJTHOM KOMITAHWEH, Ha JIMHUU, KOTOPbIE
OIepUPYIOTCS ApyTroit KoMianueit 3a 1 6ypsb. Tem He MeHee, eCJTH TTACCAXKUP TOJIBKO UTO ITPOoexXaJl 1o My TH,
KOTOPBIM YIIPABJ/IsIET KOMITAHUSI C HOMEPOM ¢ OH MOKET OeCITATHO IIPOeXaTh 10 Iy TH, YIIPaBISeMbIM TaKON
K€ KOMIIaHUE.

K npumepy, ecim maccaxkup mnpoemer mo pebpam 2, 3, 3, 1, 2, 2, 2, 3, rje unciia — HOMepa
KOMIIaHWii, TO CTOUMOCTH Takoil moesjke cocraBur 5 Oypieir (1 GypJib, 9TOOBI cecTh Ha TOe31 U 1o 1
OypJIIo 3a U3MEHEHNE NCIOJIB3YEMbIX KOMITAHMUI)

BbI xoTHTE y3HATH MUHUMAJIBHYIO CTOUMOCTD ITPOE3/a OT CTAHIIMU ¢ HOMEPOM 1 JI0 CTAHIUNA C HOMEPOM
n.

@dopmaT BXOAHbIX AaHHbIX

B nepBoit cTpoke comepzkarces apa nebix ancaa N, M (2 < N < 105, 0< M <2 105) — KOJITIECTBO
CTaHIINI U KOJMYECTBO KEJI€3HOIOPOYKHBIX JIMHUI COOTBETCTBEHHO.

B clteiyronmx m cTpoKaxX COAEPyKaTCs M0 TPH MeIbIX 9hcia p;, gi, ¢; (1 < pi, ¢ < N, 1< ¢ < 10°) —
BEPIIUHBI, COeINHIEMBIE i-M PeOPOM M KOMIIAHUSI, KOTOpasl YIIPABJISIET STUM ILyTEM.

@dopmaT BbIXOAHbIX AAHHbIX

B e,ZLHHCTBeHHOﬁ CTPOKE BBIXOJIHBIX JTAaHHBIX BBIBEJIUTE OJHO I€JI0€ YUCJIO — MHUHUMAAJIbHYIO CTOUMOCTD
Ipoe31a U3 BEPIIUHBL 1 10 BEPIIUHLBI 7. Ecsim nmonacts Ha CTaHIIUIO C HOMEPOM 7T HEBO3MOZKHO, BBIBEIUTE
—1.

MNMpumepsbl

CTAHIAPTHHY BBOJ, CTaHIApTHHN BHBOZ,
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3apayva J. Teopus 4duncen

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Hailinure MUHUMAIBHYIO BOBMOXKHYIO CYyMMY UMD B ACCATUYIHON 3aIlMCH YUCIA TAKOTO, KOTOPOE Jie-
aurcs Ha K.

®dopmaTt BXOAHbIX AAHHbIX
B nepBoii crpoke BXOJHBIX JAHHBIX cojepxkutcs esoe ancio K (2 < K < 105)
@dopmaT BbIXOAHbIX AAHHbIX

B e,ZLI/IHCTBeHHOfI CTPOKE BbBIXOJHBIX JaHHBIX BBIBE/IUTE OTBET Ha 3a/a4qy.

MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHIapTHHH BHBOZ,
6 3
41 5
79992 36
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3apaya K. VcnbiTaHne aBToMmobuas Ha fibay

Wmst BxogHoro gaitira; CTaHZapTHHE BBOJK
Nwmst BeIXOIHOTO (haiiia; CTaHZApTHHE BHBOZ
Orpann4enue 10 BpeMEHH: 2 CeKyHJIbI
OrpaHnudenue 1o IaMsITH: 512 mebubaiiT

Bawm mopy4eno mpoBecTH HUCHBITAHIE HOBOTO aBTOMOOWJISI, CIIOCOOHOIO XOPOIIO €3IUTh 110 JbIy. UTO-
Obl KaK MOXKHO OOJIbIIIE BIEYATIUTH HAYAJIHCTBO, BBl PEIIUIN IIPOBECTH HCIIBITAHHE Ha MaKCHMaJIbHOMN
BO3MOXKHOI CKOPOCTHU.

Ha nemsimoMm o3epe, Ha KOTOPOM OYIET MPOXOAUTH MCIBITAHIE, YCIOBHO OTMEYEHO 7 TOYEK, IIPOHyMe-
POBaHHBIX MEJILIMU 9uCIaMA OT 1 110 n. MexK Iy HEKOTOPBIMU IMapaMy TOUYEK MOYXKHO IIPOEXaTh HAIIPIMYIO.
IIpu sTOM 1151 KazKJI0¥ TaKoi Napbl U3BECTHA MaKCUMAaJIbHAsA CKOPOCTb, KOTOPYIO MOXKET Pa3BUTh aBTO-
MOOMJIB, TPOe3Kasg MEXK Iy STUMU TOUKaMu. Fcan aBTOMOOHUIIBb IPEBBICUT 3Ty CKOPOCTh, TO OH IIPOBAJIATCSI
TOJ1, JIEM, ITO HEJIOIYCTHUMO. Bbl XoTHTE, 9T00BI aBTOMOOMIIL IPOEXAJI [0 HEKOTOPOMY IIYTH OT TOYKH 1
JIO TOYKHU N — MO0 HANPSIMYIO, OO Uepe3 HECKOJIbKO IPOMEXKYTOYHBIX TOUEK (B 9TOM CJIydae MEXKLy
KaXKJIBIMIA JIBYMsI COCEIHIMHU TOYKAMHU MAPIIPYyTa JOJKHO OBITH BO3MOXKHO HAIPAMYIO EPEMECTHTLCS,
BKJIFOUas IIepelrpaBy U3 TOYKKU 1 B MEPBYIO IPOMEXKYTOUHYIO TOUKY U IIepeIpaBy U3 MOCIeTHER TPOMEKY-
TOYHOI TOYKU B TOUKY 7).

Ba1aqy OCJI0KHAET TOT (PAKT, UTO UCIBITAHNE IIPOXOAUT Ha JbIy. UTOOBI IPEI0TBPATUTH CKOJIbXKEHHE,
KOHCTPYKTOPBI YCTAHOBUJIM IIHUIIBI HA KOJIECA aBTOMOOMIA. B IyTH OHI HEMHOTO CTHPAIOTCS, 9TO HE OBLIO
YUYTEHO IPU MPOEKTUPOBAHUHU CIUIOMETPa aBTOMObOmIsI. 110 9T0i mprdnie ero ToHKas HACTPOiKa cOMBa-
€TCsl, U peasibHas CKOPOCTh aBTOMOOMJIST OKAa3bIBAETCS BHBIMIE, YeM dukcupyemas mnpudopamu. K caacTbio,
BAIII WHYXKEHEPhI BOBPEMSI CIIOXBATUIUCH U OMPEJIECJTUIIN, YTO PA3HUIA MEXKJIY CKOPOCTBIO M ITOKA3AHUSIMUI
MIPUOOPOB Ha KaXKJIOM IIPSIMOM OTPE3Ke MEXKY JAByMs TOUKAMU PaBHA HEKOTOPOMY YHCIIY ), 3ABUCAIIEMY
TOJILKO OT Kk — KOJIMIECTBA Y2Ke MPOHICHHBIX IPSIMBIX OTPE3KOB (BKJIIOYasi TOT, KOTOPBI aBTOMOOUIIB ITPO-
xouT ceiiyac). JIpyrumu cjoBamu, eciau aBTOMOOU/Ib JIBUMKETCSI 110 MAPIIPYTY 41 — ig — i3 — ... — ip,
rie 1, %2, . . ., iy — HOMePAa II0CJIe/I0BATEILHO IIOCEHIAEMbBIX TOYEK, TO Ha OTPE3KeE %), — 4k+1 CKOPOCTDH aBTO-
MOOMJIST OYIeT PEBOCXOIUTH CKOPOCTD, MTOKA3bIBAEMYIO IIPUOOpPAMHU, POBHO Ha, BEJIUYUHY aj. VIH>KeHEepHI
CMOIJIN Y3HATH YUCIA G1,02,...,0n—1. VIHTEPECHO, ITO 3Ta IMOCIEI0BATEIHHOCTD OKA3aJIaCh HEOTPHUILA-
TeJbHOI M HeyObIBatomieir, To ectb 0 < a1 < a2 < ... < ap_1. [Ipuunaa 3TOrO B TOM, YTO IPH BCE
GOJIbITIEM CTUPAHUU ITUIIOB KaJUOPOBKA CHuIoOMeTpa BCE Oosble cOMBAETCH, M3-3a UErO ero IMOKA3aHUs
BCE CHJIbHEE PaCXOIATCA C peajbHOI CKOPOCThIo aBToMoOmiIs. Obparure BHUMaHue, 9To ecan ap > 0, To
npubOpbI 8ce2da TMOKA3BIBAIOT HUHCJIO, CTPOIO MEHBIIee CKOPOCTH aBTOMOOWJISI, JayKe Ha, CAMOM IT€PBOM
OTpe3Ke TyTH.

Bo1 momKHBI HAWTH TaKOM IyTh MEXKIY TOUYKOM 1 M TOUKOM 7, ITO MEXKIY KaXKIOW Iapoil coceaHux
TOYEK BIOJIb IIyTH aBTOMOOHWJIb CMOKET IPOeXaTh HAIPSIMYIO, He MPOBAJUBIIUCH MO Ji€H. HaiimeHubrit
IIyTh JIOJI>KEH OBITH IPOCTBIM, TO €CTh HUKAaKasl TOUKa He JIOJI?KHA BCTPEUYaThCs B IIyTH 0DOJiee OHOTO pa3a.
IlepBast Touka MyTH AOKHA MMETh HOMEp 1, mociemnsas —uomep n. Cpean Bcex MyTel, MOIXOISIINX
II0JT 3TU OTPAHUYEHUsI, BbI JOJKHBI HAMTH TOT, B KOTOPOM MHHUMAJIbHAsI CKOPOCTH, IMOKa3bIBaeMas
npubopamMu 3a BeCb IyTh, KaK MOXKHO 00Jibilie. BHoyib KaXXJI0r0 OTpe3Ka IIyTH aBTOMOOWIb JIOJIZKEH
JIBUTATHCS € TIOCTOSTHHOM IEJION TOJIOZKUTEIBHOM CKOPOCTHIO (Ha PA3HBIX OTPE3KAX MOXKHO [EePEMeIaThCst
C pa3HOi CKOPOCTBHIO), IIPU STOM CKOPOCTH Ha CIIHJIOMETPE TaKKe BCErja JOJZKHA ObITH MMOJIOXKNTEHHOM.

@dopmaT BXOAHbIX AAaHHbIX

B 1epBoii cTpoke HAXOAUTCs ABa IEIbIX YUCIa 7 U 11 — KOJHUIECTBO TOUEK Ha 03epe M KOJIMIECTBO Iap
TOYEK, MEXKJIy KOTOPBIME aBTOMOOM/IbL MOXKET Ipoexarh Hanpsamyo (2 < n < 200000, 0 < m < 200000).
Bo BTOpOI CTpOKe HaxoauTcs n — 1 MelBIX 9Hcen a1,a9, ..., an—1 (0 < a1 <ag < ... < a,_1 < 10°). B
KaXKJIOi U3 CJICLYIONUX M CTPOK HAXOIUTCS IO TPU LEJIBbIX YHUCIa S;, [i, U; — HOMEpa ABYX TOUYEK, MEXKILY
KOTOPBIME aBTOMOOHJIb MOYKET IPOEXaTh HAIPAMYIO (B JIOOYIO CTOPOHY), W MAaKCHMAJbHas peajbHast
CKOPOCTh, KOTOPYIO MOYKET Pa3BUThb aBTOMOOWJIb, Ipoe3Kas MexKy 9Toil mapoii touek (1 < s;, fi < n,
s; # fi, 1 < v; < 10°). DapanTupyercs, 9To BCe m Map TOYEK PA3IUTHBI.

@dopmaT BbIXOAHbIX AAHHbIX

Ecnan Hr ojtHOTO TIO/IXOAATIETO Iy TH OT TOYKH 1 JI0 TOYKH N HE CYIIECTBYET, TO BHIBEJIUTE € IMHCTBEHHOE
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eJjioe 9ucjao -1.

Wnatie B mepBoil CTPOKE BBIBEINUTE €IUHCTBEHHOE IIE€JIOE YHUCJIO S — MUHUMAJIBHYIO CKOPOCTH aBTOMO-
6mis o IpUbOpaM, KoTopas OyjieT mpm mpoesjie BAob Bamtero myTr (1 < s < 10%). Bo Bropoit cTpoke
BBIBE/IUTE €IMHCTBEHHOE 11€JI0€ YUCJIO £ — KOJMIeCTBO ToueK B HaifimennoM mytu (2 < £ < n). B tperbeit
CTpOKe BbIBeuTE £ MEJIBIX TUCET P1, P2, - - - , D¢, PA3JIEEHHBIX IIpobeIaM — HOMEPa TOYEeK B TOM IOPSIJIKE,
B KOTOPOM OHH CJIEIYIOT BAOJb Bamrero mytu. IlyTh mosmken HaUYnHATHCA B TOUKE 1 M 3aKAHUYMBATHCA B
TOYKE N, IO3TOMY JOJ2KHO ObITh BepHO p1 = 1 u py = n. Bee p; H0/KHBI ObITH MOMAPHO PA3JIUIHBIMU U
VJIOBJIETBOPATEL orpannmdeHusM 1 < p; < n. Hakonern, mrsa Beex meabix 1 < ¢ < £ — 1 MexXXIy TOYKaMU p;
U Pi+1 JOJZKHO OBITH BO3MOXKHO MPOEXaTh HAIPAMYIO. KcIu CylecTByeT HECKOJBKO IyTel, B KOTOPBIX §
MaKCUMAaJIbHO BO3MOXKHOE, BBIBEJIUTE JIIODOI.

lNpumepsbl

cmarOapmHbll 8800 CMaHOapmHblY 861800

348 5
3 1524686

100

w

4 123
3
9

NP, P, O W R,k WP OONDNDNWERL OO
W WNP WP, WNDND OO, OEDNDND WO
(o8]

lNosicHeHns kK npumepam

Bot kxapTunka, WLTIOCTPpUPYIONIAas MEePBBII TECT:

MakcumaJsbHas CKOPOCTh 110 HPUOOpaM, KOTOPYIO MOXKET Pa3BUThL ABTOMOOUJIb, IIPOE3Kasd MEXK]Ly
IepBoil U IATON TOYKOM, paBHa 10, MEXKTy NATOM U BTOPOI paBHA O, MEXKJLy BTOPOIl U 4ETBEPTOIl paBHA
4, a MexJ1y 4eTBEPTOH U 11ecToit paBHa 7. M02KHO JJ0Ka3aTh, 9TO CKOPOCTH 110 IIPUOOpaM, IPEBOCXOSIILYIO
4, HeTb3s PA3BUTH HU HA KAKOM IIyTH U3 MIEPBOI TOYKU B IIECTYIO.

Bo BTOpOM TECTE HU OJHOTO MOIXOMAIIEr0 MyTH HE CYIECTBYET, TIOTOMY YTO CKOPOCTH ABTOMOOMJISI 110
npubopaM BCerjia JOJKHA ObITh [TOJIOKUTE/IHHOM.
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