Sapgaun nasg 1 kypca  (2023-2024 y4. ropn.)
2. Bagaum Ha pabory ¢ MmaccuBamMu

Penienus cienyromux 3a/1a4 J0KHbL COJEP2KATH (PDYHKIUMIO, KOTOPAs IOJIy4YaeT B KAYeCTBE [1APAMETPOB UMsI MACCUBA U €r0
JnuHy (MIH HECKOJBKUX MACCUBOB, €CJIM 3TOTO TPEOYIOT yCIOBUS 3a/a49K) W BBIMOJIHIET HEOOXOAUMbBIE JeHCTBUS.

IIpu pemennm He paspernraeTcs CO3JaBATh WM PE3EPBUPOBATH B MPOTPAMMeE JIOMOTHUTEIbLHYIO MaMITh, COU3MEPUMYIO TIO
pa3MepaM ¢ 00bEMOM HCXOIHBIX JAHHBIX. 1O €CTh, HEJIb3s CO3AaBATH JAOMOJIHUTEIbHBIE MACCUBBI, €CJIM 9TO SBHO HE OrOBOPEHO
B 3aJjad4e.

Oyukimsa main JT0/2KHA 3AM0JHUTh MACCUB dncgamu u3 daitna. s onpeenenus AIuHbl MACCUBA IIPEAYCMATPUBACTCS [IBA
BapuanTa: 1) no 3HAYEHUIO NepBoro Yucaa B Qaiie, 2) HENOCPEACTBEHHBIM TIOACYETOM KOJIMYecTBa yuces B (aiiie. Pesynbrar
TaKKe BBIBOIUTCS B (haii.

0. Bce 3azayu u3 npeapLayIiero cnucka (s nocjae10BareIbHOCTel) MOryT ObITh epedOpMyIMPOBAHbL /i MACCUBOB.

1. CuMMETPUYHBI /1 3HAYEHHUS JIEMEHTOB MACCHUBA IEJIbIX TUCEN?

2. IlepectaBuThb 3/1eMEHTHI MACCHBA B OOPATHOM IIOPSIKE.

3. llukinvecku CABUHYTH 3JIEMEHTHI MACCHBA HA OJHY HMO3MIUIO BIIPABO.

4. CpaBHUTDH JBA HEYIOPSIOYEHHBIX IEJOYMCICHHBIX MaccuBa A U B Kak 4uC/IOBbIe MHOXKECTBA (€3 TOBTOPEHUS 3JIEMEHTOB:
A=BuACB.

5. s IBYX HEJOYUC/IEHHBIX MACCUBOB MOCTPOUTDH TPETHl MACCUB, ABJSMIONMACH UX 00bEMHEHAEM KaK YUCJIOBBIX MHOXKECTB
6€3 MOBTOPEHUS 3JIEMEHTOB. Y KA3aTh JJIMHY OJIY YUBIIETOCS MACCHABA.

6. [lna nByX HEJTOYHMCIEHHBIX MACCHBOB IMOCTPOUTH TPETHH MACCUB, ABJSIONMICT WX IIEPECEUEHIEM KAK YMUCIOBBIX MHOMKECTB
6€3 OBTOPEHUS JIEMEHTOB. Y KA3aTh JJIMHY IOJLy YMBIIErOCs MACCHBA.

7. Onpeneaurb Kakoe 9hC/IO BCTPEUAETCA B MACCUBE IEJIBIX IUCET HAMOOJbIee KOJUIECTBO Pas.

8. VYiaqurh U3 IEJOYUCIEHHOIO MACCUBA OJUHAKOBBIE 3HAYEHU, T.€. €CJIU KaKOe-TO 3HAYEHUE BCTPEYAETCs HECKOJILKO Pa3
(B pa3sHBIX MeCTax MacCHBa), TO OCTABUTH TOJIHKO MEDPBbI TAKON 3/JIEMEHT, a OCTaJIbHbIE YyAAJUTh u3 MaccuBa. OcraBiiuecs
3JIEMEHTBI CABUHYTH K HAYALY MACCHBA, N YKA3aTh UX KOJIAYIECTBO.

9. CokparuTh MOAPS, Ay IIE OJMHAKOBbIE SJIEMEHTBI EJTOYNCIEHHOTO MaCCHBA 0 OJIHOrO dj1eMeHTa. To ecTb, eciu B MaccuBe
BCTPEYAETCs HECKOJIBKO OJIMHAKOBBIX 3JIEMEHTOB, CTOAIIMX PAJIOM, TO OCTABUTH TOJBKO OJIMH M3 HUX, & OCTAJIbHBIE YIAJIUTH U3
maccusa. OCTaBIuecs 3JIeMEHTHI CIBUHYTH K HAYAIy MACCUBA, U YKA3aTh UX KOJIUIECTBO.

10. Yiaaurh U3 MacCUBa BCE OTPUIIATEIbHbBIE 3HAUEHHUSI, & OCTABIIUECs YILIOTHUTH (CABUHYTH) C COXPAHEHUE UCXOIHOTO MO IKA
K HadaJly MacCuBa. YKa3aTh KOJUYECTBO OCTABIINXCS 3HAUCHHUI.

11. Iukardecku CABHHYTH 37€MeHTHI MaccuBa Ha K nosunmii Bupaso ¢ 3arparoit O(N) neiicreuii (IN-anHa MaccuBa)

12. Kax/plit a1emenT afi] MaccuBa 3aMEHUTb HA CyMMY 3JIEMEHTOB UCXOJHOIO MACCUBA BILJIOTH /IO HEI'O CAMOI0 BKJIIOYUTEJIBHO,
T.€. or 0 10 i-ro.

13. Kaxkaplil 3/IeMEHT MACCUBA 3aMEHUTH HA MOJYCyMMY €rO COCEIHUX 3JIEMEHTOB (KpOME TIEPBOr0 M IIOC/IETHErO)

14. Ha3zoBeM Z-OTPE3KOM TPYIIY TIOAPSL UIYIIUX 3JIEMEHTOB MACCUBA, KAXK/bIl U3 KOTOPLIX paBeH x. JIJjis 3aJaHHOrO Jucsa
X 3aMEHUTH JIEMEHTbI KaXKJIOr0 L-OTPE3Ka HA MOJIyCYMMY 3JIEMEHTOB, MPUJIETAIONIMX K 9TOMY OTPE3KY CIpaBa u cjeBa. Ecjmu
Z-OTPE30K PACIIONOXKEH B HAYAJE WM KOHIE MACCUBA, CIUTATH BTOPON KPANHMIA 3JIEMEHT PABHBIM HYJTIO.

15. CrpynnupoBaTh NOJIOKUTEIBHBIE JIEMEHTHI MACCUBA B €r0 HadYaJje, a OTPUIATEIbHBIE — B KOHIE C COXPAHEHMEM HX
[OPSIKA.

16. Hazosem maccus u3 N IEJbIX 9UCE CYACTIIUBBIM, eciiu cymecTByeT takoe 0 < k < N, 9TO CyMMa 3JIEMEHTOB C MHIEKCAMU
ot 0 10 k—1 coBmamaer ¢ CyMMoii 371eMeHTOB ¢ uHAeKcamu oT k 10 N — 1. OnpenenTsb siBIS€TCs M JaHHBIH MACCUB CIACTIUBBIM.
17. Ha3oBeM MACCUB U3 LIEJIBIX YUCEJI IJIOTHBIM, €CJIM MHOXKECTBO 3HAYEHUIA 3JIEMEHTOB MACCHBA TIOJIHOCTHIO 3AI0JIHIET HEKO-
TOpbI 0Tpe30K [a, b] (paccmarpusiorcs uesible 3Hadenus ). OupenesuThb sBISeTCs J1U JAHHBI MACCUB [JIOTHBIM.

18. IlomyunTh MaccuB OMHOMHUATBLHBIX KOI(DDUIMEHTOB i crernenn N, MOCaeI0BATENbHO BBIUUCIAA CTPOKH TPEYTOJbHUKA
IMTackass (MOXKHO UCIOJIB30BATH TOJILKO OJMH MACCUB).

19. DjemenTbl MaccuBa He yObIBAIOT. [IBOMYHBIM TIOMCKOM OIPEIETUTH TIO3UIMIO, T B 9TOT MACCUB MOYKHO BCTABUTH JAHHOE
YUCTIO X

20. [danbr nBa HeybbiBaorux Maccusa. Ilocrpoutsb Tperuil HeyObIBAIONIMIE MACCUB, KOTODBI SIBJISETCA 00bEeIUHEHUEM EPBbIX
ZBYX (3J1€MEHTBbI MOT'YT HOBTOPSITHCS ).

21. BomosauTh caeayomee npeodpa3oBaHue. DJIEMEHThI C YeTHBIMU MHIEKCAMU CTPYIIIUPOBATH B HAYAJIE MACCUBA C COXPaHe-
HUEM MX UCXOJIHOIO MOPAIKA OTHOCUTEJBHO JIPYT JPYTra, & 3JIEMEHTbI C HEYETHBIMU MHJ/IEKCAMU CIPYIHPOBATH B KOHIE MACCUBA
TaKKe C COXPAHEHUEM UX MCXOIHOTO TOPSIKA.

22. BemonHuTh crenyolee npeobpa3oBaHue MaccuBa AiauHbL N. Diementsl ¢ ungekcamu ¢ < [(IN 4 1)/2] nepemectnth Ha
MO3UIIAN C YETHBIMH WHIEKCAMHU C COXPAHEHHEM HMX MCXOIHOTO MOPSIKA OTHOCHTETBLHO IPYT IPYra, a OCTABIIHECS 3JI€MEHTHI
(i > [(N + 1)/2]) pasmecTuTh Ha MO3UNUSAX C HEYETHBIMH HHIEKCAMH TaKXKE C COXPAHEHHEM HX HCXOZHOrO mopsaka. T.e.
Ha4YaJIbHAS U KOHEYHAs IOJOBUHBI MACCHBA “IePEMEeNInBAIOTCH’ YePeIOBAHUEM SJIEMEHTOB.

3ameuanmue. B 3a1auax, e MaccuB NpeoOPA30BBIBAETCS € YAAJEHUEM 3JIEMEHTORB, MIPEIIOIaraeTcs, 9To OTBeT (npeobpas3o-
BaHHBIA MACCUB) JOJIXKEH ObITH PA3MEIEH B HAYAJIe UCXOAHOrO MaccuBa. IIpu 9TOM HYKHO BBIYHUC/IUTH KOJTMYECTBO JIEMEHTOB
B HOBOM TIOJIYYEHHOM MaccuBe. EKcim He CKa3aHO CHenuajbHO, TO JIEMEHTHI MCXOJIHOIO MACCHBA, KOTOPHIE OCTAIOTCS B KOHIIE
HMCXOIHOTO MACCHBA M HE BXOJAT B OTBET, MOXKHO “He YHCTUTH’, T.e. NX 3HAYCHHUS MOTYT OCTABATHCS JIIOOBIMU.

3ameuanmne. B 3ama4gax, riae B ycsioBuu yIOMUHAETCSH HECKOJIBKO MACCHBOB, IPEIIIOIATAETCs, YTO B PEIIEHUH UCIIOIb3YIOTCS
TOJIKO 3T MACCUBBI (JIOTIOIHATEILHBIE MACCUBDLI CO3ABAThH HEJIB3$1) U TIPU STOM OHU UMEIOT JJINHY, HEOOXOIUMYIO TOJBKO JIIst
pa3MeIeHnst NCXOTHBIX JTaHHBIX.

3ameuanme. Ha mannom 3tame mpu perieHnu STUX 33a9 BOMPOC O BBIYUCIUTEIBHON CJ0KHOCTH HE WMEET OYEHb ITPUH-
MUMHATBHOTO 3HadeHus . TO eCcTh, AMTOPUTM C KBAJIPATHIHON ONEHKOW TPYAO0EMKOCTH CUMTAETCs BIIOTHE JOIMycTUMbIM. O IHAKO
CHJIbHBIM CTYJEHTaM MOXKHO [OIPOOOBATH OCTPOUTH AJIIOPUTM C JIydliieii OueHkoil rpysoemkocru, nanpumep, O(N log N) uiu
eme opicrpee, riae N — KOJTHIECTBO JIEMEHTOB B MACCHUBE.



