Nokynka nogapkos

Iloazagaua 1

Jluist pelienust IepBoil O3 /1a491 JOCTATOYHO Pealn30BaTh HOIHbIN mepebop aeitcrsuii Camu. B kax-
JIOM OTJIeJIe TOProBoro neaTpa y Calm ecThb ABa BO3MOXKHBIX BapraHTa JefiCTBHUIl, 3HAYNT BCEIO BAPUAHTOB
ero geiicteuii nopsiaka O(2™). st KaxK/10ro BapuanTa HeOOXOMMO HAWTH CTOMMOCTH CAMOIO J0POIOro
MoJlapKa, KyIJIEHHOTO CPEeJI MEPBBIX Mara3smHOB U CTOMMOCTb CAMOTO JIOPOrOTO MoJIapKa, KYIIJIEHHOTO Cpe-
JI BTOPBIX Mara3svHOB, U BBIYUCIUTH MOJIYJIb Pa3HOCTH X croumocteii. Cremayer He 3a0bITh IPOBEPUTh,
9TO KaXKIas U3 MOJAPYT MOIYyIUT XOTd ObI OIUH IOIaPOK.

Bpewmst paborsr: O(2" - n).

Ilonzanaua 2

Jnga pemenns Bropoil nmogzagadn 3aduKCHpyeM HOMED OTIENA 4, B KOTOPOM OyAeT KyILJIeH CAMBIi
JIOPOTrOii OJIAPOK JIJIsl IEPBOii OAPYTH, a TakyKe HoMep oTesa j (i # j), B KoropoM GyjieT KyIlIeH caMblii
JIOPOTOii MOmapoK g Bropoit moapyru. OcTamgoch IPOBEPUTH, MOXKHO JIM KYIUTh MOJAPKH B OCTAJIBHBIX
oTHeaaX TakuM 00pa3oM, 4TOOBI IOZAPOK ; OBLI CAMBIM JOPOTCHMM IIONAPKOM, KYILJIEHHBIM JJIs II€PBOIl
HOJIPYTH, & MONAPOK bj — CaMBbIM JIOPOTHM IOJIAPKOM, KYIIJIEHHBIM JIJIs BTOPOii OJIPYTH.

Hayuumcs BbimosisTh janHyto nposepky 3a O(n). Pacemorpum nekoropsrit otaen k (k # i, k # j). B
manHoM oraese Carra MoxkeT JubO KyIUTh MOJAPOK ISl IIEPBOH MOAPYTH CTOMMOCTBIO (), JINOO KYIUTD
OJAPOK /I BTOPO# MOApyTH cToMMOCThIO by. Ecmn ap < a;, To Cama MoOXKeT KylIUTh B JAHHOM OTJIEJIE
IIOJIAPOK JIJIsA IIEPBOI IIOJPYTH, U IIOJAPOK @; BCe elle OyJeT caMbIM JoporuM. AHajiorundso, ecin by, < by,
to Calra MOXKeT KyIINTh B JAHHOM OTIE/IE HOZAPOK [JIs BTOpoil moapyrn. B mpormeaoM ciaydae, Cama
He CMOXKeT KyIHUTb IOJapOK B JIAHHOM OTJe/ie TaKUM 00pa3oM, 4TOOBI IOJAapKu a; U bj ObLIM caMbIMU
JIOPOrUMHE, U BbIOpanHast napa (i, j) He mogaxoaut. OCTamoch cpefn BeeX MOaxoamux nap (i, j) BeIOpaTh
ONTUMAJILHYIO.

Bpewms pa6orer: O(n3).

Ilonzagaua 3

st Hagana orcoprupyeM Bce OTIEJbl 10 yObIBaHUIO b; (a OpU PaBEHCTBE — 110 BO3PACTAHUIO ;).
Teneps nepebepeM OT/eN %, B KOTOPOM OyJleT KYILJIEH CaMbIii JIOPOrOil MOJAPOK JJjIs BTOPOU IOJIPYTH.
3amMeTnM, 9TO BO BCEX OTIEIax ¢ HoMepaMmu j < i, Callla JoJKeH KyIuTh HOJAPOK JIJIst IEPBO MOJIPYTH,
MHade MOJAPOK ¢ He OyaeT 00/1a1aTh MAKCUMAJILHOM CTONMOCTBIO CPE/IN MTOAAPKOB, KYILJIEHHBIX JIJIsT BTOPOM

Imoapyru. HOSTOMy cpasy HaligeM 3Ha4YeHue 1m = maxas;. Takum O6pa30M, MBI Y2K€ MO2KEM IIOJIYIUTh OTBET
1<t

|m - bz’

Bo Bcex orzesiax ¢ HoMepamu j > 4, I KOTOPBIX a; < m, Callla MOXKeT KyIHTh IOJaPOK JIJIs 000
U3 IIOJPYT, U 9TO HUKAK He IIOBJIKAET Ha OTBET. lereph pacCMOTPUM BCe OTJIEJIBI C HOMEPAMHE j > 4, JIJIsI
KOTOPBIX @; > m. Eciu B HEKOTOPOM 13 HOJZOOHBIX OTIENIOB KYIHTH MOJAPOK [JIs IEPBOii HOJAPYTHU, TO
3HAYECHUE 1M YBEJMYUTCs, a 3HAYUT OTBET MOXKET yJIydmuThest. [Tosromy mepebepeM Bce TAKHM OTIEINIBb U
OOHOBHM OTBET 3HaUYeHHEM |a; — b;|.

Bpewms paborer: O(n?).

Ilonzanaua 4

OrcoprupyeM Bce OTebl IO yObIBaHUIO a; (& 3HAYWT, U b; TOXKe, Tak Kak a; = b;). 3ameruM, 4T0 B
nepBoM oTesie Calia KyIUT HMOJAPOK OJHOM U3 OJAPYT, CTOMMOCTH KOTOPOTO MAKCHMAJbHA CPEJ BCEX
JOCTYIHBIX [TOJaPKOB. Tak»Ke 3aMeTHM, YTO ONTUMAJILHBIM PEIeHIeM SIBJISeTCs MOKYIIKa [T0JapKa BTOPOii
[IOJIpyTre BO BTOPOM OTJEjIe, TIOTOMY YTO JIF000# APYyroil BapwaHT HE yBEJUUUT CTOUMOCTDH ee MojIapKa, a
SBHAYUT PA3HOCTb CTOMMOCTEN IIOJAPKOB HE YMEHBINNTCS. TakuM oOpa3soM, OTBETOM SIBJISIETCS BEJIUINHA
al — ag.

Bpewmst paborsr: O(nlogn).

CrpaHuua 1 us 2



ITonzamaua 5

Bosbmem perenne it nojgzagadn 3 u onrumusupyem ero go O(nlogn). s nadana BMeCTo To-
ro, 9TOOBbI BBIYUC/ISITH BEJIUYUHY 1 Ha KaXKIOW UTepallnyd 3aHOBO, Oy/IeM IOIJAEpPKUBATEL ee 3HAUEHNE B
HEeKOTOpOIt nepemennoii. Torna mpu mepexojie oT oTAeA ¢ — 1 K OTHEIY ¢ Oy/ieM OOHOBJISTH 3HAYUECHUE 1M
cIreyIonM obpa3omM: m := max(m, a;).

Ocrasock HayIuThes OBICTPO HAXOIUTHL ONTUMAJILHBIE HOMEP OTJena j, Takoil uTo j > i, aj > m, a
Takxke |a; — b;| MunnMangbHO. Beibepem Ha cyddukce mMaccuBa MHHHMAJIbHOE G, TaKoe 9TO a; = b, a
TaKKe MaKCHMAJIbHOE @, TaKoe 9To a; < b;. MoxKHO 3aMeTHTD, 4TO ONTUMAJILHBIM @ SBJISETCS OJHO U3
JIBYX BBIODQHHBIX 4HCes (Hy?KHO TakKe He 3a0bITh IIPOBEPHUTDL ycjoBue aj > m). IlosTomy, gocrarodno
OOHOBHMTDL OTBET TOJIBKO IIPH ITOMOIIY HHUX.

UckaTp januble jBa 371eMeHTa MOXKHO, HCIOJIb3Ys CTPYKTYDPY JaHHbIX set. Byiaem mnopyepxusarh B
MHOZKECTBE BCe a;, Haxozsmuecs Ha cydduxce. Torma MoxkHO HafiTi HyKHbIe j1Ba s/1eMenTa 3a O(logn).
IIpu nepexoze ot ormena ¢ — 1 K OTHEy ¢ HYyKHO YIAJUTDL 3HAYEHUE (;—1 U3 CTPYKTYPHI JTAHHBIX.

Bpewmst paborsr: O(nlogn).

CrpaHuua 2 us 2



