Copruposka-1. Peanu3zarmus.
B sTux 3a1adax BaM IpeIaraeTcs HAIMCATh PeaJU3alii KOHKPETHBIX aJTOPHTMOB COPTHPOBKH. X
KpaTKue OIUCAHUs JaHbI B HaYa/Ie YCIOBHS KaykKIOH 3agadn.

A. Copmuposka 6vl60pom MaKCUMYMA
TpebyeTcst OTCOPTUPOBATH MACCUB 110 HEYOBIBAHUIO METOIOM “BBHIOOD MakCHMyMa' (COPTHPOBKA HC-
KJIIOUCHUSIMA ).
CoprupoBKa BHIOOPOM MaKCHMyMa, CBOIUTCH K IMOIAEPKAHUIO HHBAPUAHTA: “9JIEMEHThl MAaCCUBA, CTO-
AIe IpaBee WHIEKCA K 3T0 MaKCHMAJIbHBIE 3JIEMEHTHl MACCHBA, YIOPIIOUEHHbIE 110 HEyOBIBAHUIO .
IIpu sTOM HCTIOIB3yeTCsT KOHKPETHBIH CIIoco0 COXpPaHEHHWS 3TOr0 MHBapPHAHTAa — W3 MEPBBIX Kk + 1
YuceJ MacCuBa A HaXOIWTCS MaKCUMaJIbHOE W MeHsgeTca ¢ mectamu ¢ Al[k].

3mech k=4 m MeHSIOTCS MecTaMM JBofKa n naTépka. [locse 3Toro orcopTnpoBanHas JacTh MacCHBa
GoJIbIIe HA OWH 3JIEMEHT U HAUMHAETCS ¢ MATEPKH.
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B neproii cTpoke BBOMTCS 0/IHO HaTypaabHoe uncjao N, ne npepocxozgiinee 1000 — pa3zMep Maccusa.
Bo Bropoii crpoke 3agaiorcs N duces — 3JeMeHThl MaccuBa (IieJible Yhc/Ia, He TMPEBOCXOJISIIEE 10
mozysto 1000).

Tpedyercst BBIBECTH NMOJIYYUBIIHICST MaCCHB.
Input Output

2 13
31

B. Copmuposka ecmaskamu

TpebyeTcst 0OTCOPTUPOBATH MACCUB 10 HEYOBIBAHUIO METOJIOM «BCTABOK» (COPTUPOBKA BKJIIOYEHHSIMH ).
B anropurMme cOpTUPOBKY BCTABKON B KaKbI{ TPOU3BOJIBHBIN MOMEHT HAYAJIbHAS YACTh CIIUCKA YIKe
orcoprupoBana. B pemennn o0baHO ecTh nuki for i in range(1l, len(A)), BHyTpH KOTOPOrO B
Hpe/INnoJIoKennn, 4ro sjneMentol cimcka A[0], A[1], ..., Al[k-1] y2Ke OTCOPTUDPOBAHBI, 3JEMEHT
A[k] nobamsisieTcss B OTCOPTHPOBAHHYIO YaCTh CIMCKA.

Hanpumep, 370 MOXKHO JeaTh, MEHsis 9TOT JEMEHT CO CBOUM JIEBBIM COCEJIOM, MOKa TOT CTPOTrO
MeHBIIE ero WJN dJTeMeHT He JOCTUT Hadajla MacCUBa.

B mepBoii cTpoke BBoAHTCS OAHO HaTypaabHOe yuco N, He npeBocxoagmiee 1000 — pa3zMep MaccuBa.
Bo Bropoii crpoke 3agatorcs N ducess — JeMeHThl MaccuBa (IleJible Yhc/Ia, He TMPEBOCXOJISIIEE 110
mozysto 1000).

TpedyeTcst BHIBECTH MOJIYIUBIIAICS MaCCHB.
Input Output

5 12345
54321

C. Copmuposra 6cmaskamu, — UNAAOCTPAUUA
[IpogemoncTpupyiiTe paboTy METOHAa COPTUPOBKH BCTABKAMH 110 BO3pacTanuio. /s 3Toro BeiBeuTe
COCTOsSIHIE JAHHOIO MACCHBA IOCJIe KazK0#H BCTABKHU HA OTAEJIHHBIX CTPOKAX. ECIn MaccuB ymopsiio-
YeH I/I3Ha“IaJIbHO, TO CﬂeﬂyeT HE BBIBOAUTH HHUYEIO.
Ha meppoit crpoke nano uncao N (1 < N < 100) — xoamdecTBo 37eMeHTOB B MaccuBe. Ha Bropoif
CTPOKE 33aH caM MAaCCHB: IOC/Ie0BATeIbHOCTD HATYPAJbHBIX YHCes, He Ipesbimaionmx 107,
B BbIXO/HO# (baiia BbiBeuTe CTPOKHU (0 KOJUYECTBY BCTABOK) M0 N WHCET KayKiasl.

Input Output
2 12
21
4 1253
2153 1235




D. Copmuposka nysovipvrom
Tpebyercst OTCOPTHPOBATH MACCUB IO HeyOBIBAHUIO METOIOM "Ty3bIpbKa'.
CoptupoBka “my3sIpbKOM”’, KaK U COPTHPOBKA BHIOOPOM MAKCHUMYMAa CBOJUTCS K TOJICPXKAHUIO HH-
BapuaHTa: “9JIeMeHThl MACCHBA, CTOAIINE MpaBee WHIAEKCA K 9TO MaKCHMAaJIbHBIE 3JeMEHTHI MAacCHBA,
yHopsijioueHHble 110 HeyObiBanuio”. Ho Jijis coxpaneHnus 3Toro MHBAPUAHTA UCIOJIb3YeTCs JAPYIoil Clio-
co0 — HMPOCMATPUBAIOTCS BCE MAPBI COCEOHUL IJTEMEHTOB M3 MEPBBIX kK + 1 dmce/l U eciu KaKasi-TO
napa “IIoxXo yrnopsiioueHa’, MeHsgeM 3JeMeHThl 3TOH mapbl MeCcTaMH.

31ech kK = 4 U TpUBEJAEHO COCTOSIHAE MACCHBA IepeJi MUKJIOM, B KOTOPOM NPOCMAaTPHBAIOTCS Tapbl
COCEJTHUX 3JIEMEHTOB.
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Huxxe HJJIIOCTPUPYETCA OJMH IIal' BHEIIHEI'O TUKJIa. HO,ZL“IépKHYTbI IIapbl COCEeAHHUX JIEMEHTOB II0CJIe
TOro, Kak Mx IOMEeHAJIN MeCTaMH, €CJIU 9TO OBLIIO H€O6XO,ZLI/IMO.
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CocTosiHIe MaccuBa TMOcye mara “my3bIpbKa’:
3142
B nepsoii crpoke BBojMTCH OJIHO HAaTYpaJbHoe uncio N, He nupesocxojgiiee 1000 — pa3zmep maccusa.
Bo Bropoit crpoke 3agatorcss N duces — 3JeMeHThl MaccuBa, (Iiesible Yuc/ia, He TMPEBOCXOJSIIIE 110
mozyro 1000).
Tpebyercst BbIBECTU TOJTYIUBINICA MaCCHB.

Input Output

5 12345
54321

(7]

E. Copmuposka nysviporom — kosuvecmso obMernos
Onpejesure, CKOJLKO 0OMEHOB ClIeJIaeT aJTOPUTM IIY3bIPHKOBOH COPTHPOBKH II0 BO3PACTAHHUIO JIJId
JIAHHOT'O MacCCHBa.
Ha mepsoit ctpoke mamo umcio N (1 < N < 1000) — koamdecTBo 3j1eMeHTOB B Maccuse. Ha BTopoi
CTPOKE — caM MaccHuB. lapaHTUPYyeTCsi, 4TO BCE JJIEMEHThl MAaCCHUBa Pa3JIMYHbl U HE IPEBBIIAIOT 110
mostymio 10°.
BuiepuTe 0HO 9HCI0 — KOJTUIECTBO OOMEHOB ITY3bIPHKOBOI COPTHPOBKHU.

Input Output
5 0
12345
5 10
54321




F. llopaspadnas copmuposka — ussocmpayus
[lopaspsaHas COPTHPOBKA SIBJISETCS OJHUM U3 BHJIOB COPTHPOBKHU, KOTOPbIE PabOTAIOT 3a JIMHEHHOe
OT pa3mMepa COPTHPYEMOT'O MaccuBa BpeMs. Takad CKOPOCTHb JOCTUTAETCs 3a CYET TOr0, YTO 3T COP-
TUPOBKA HCIIOJAb3YeT BHYTPEHHIOW CTPYKTYPY COPTUPYEMBIX 00beKTOB. V3HavaaIbHO 9TOT aJropuTM
UCHOJIb30BaJICH Uit cOpTUupoBKH 1epgokapt. [lepas ero KomubioTepHas peaju3alus Obljia CO3/aHa
B yausepcurere MIT Tapoasgom Ceroapmom (Harold H. Seward). Onuiiem asropurm noapobaee.
IIycTs 3a7aH MaccuB CTPOK Sq,...,S; IPUYEM BCE CTPOKH HMMEIOT OJMHAKOBYIO jimHY m. Pabora
ajiroputTMa coctouT u3 m ¢ai. Ha i-oit paze cTpoku copTupyiorcs no ¢-oii ¢ Konna oykse. [ITpoucxoanr
9TO cJeytonmumM obpaszoM. B 3Toit 3a/1ade paccmarpuBatorces cTpoku u3 mudp ot 0 10 9. g kaxknoi
nudpsl coznaerca “kop3una’ (“bucket”), mocae wero cTpokm §; pacupenensiores mo “kKop3uHam’ B
COOTBETCTBHH C 1-0ff ¢ KoHIa mudpoit. CTPOKH, Yy KOTOPHIX i-ad ¢ KOHIA Iudpa paBHa j IOIAIAIOT
B j-yI0 KOp3uHy (HampuMep, crpoka 123 Ha mepsoil dhaze momajger B TPeThbIO KOP3UHY, HA BTOPOH —
BO BTOPYIO, Ha TpeThell — B mepsyio). [lociae 9TOro 9/eMeHThl W3BIEKAIOTCI U3 KOP3UH B IOPSIJIKE
YBEJIMYCHHUA HOMEPA KOP3UHBI.
Takum obpasom, mmocsie mepsoii pazbl CTPOKH OTCOPTUPOBAHBI 110 TIOCe HeH mudpe, mocie aByx da3
— 10 JIBYM TIOCJIEJIHUM,. . ., TTocae m (a3 — 1o Bcem. IIpu 31oM BaXKHO, 9TOOBI 3/IEMEHTHI B KOP3WHAX
COXPaHSIIM TOT Ke TMOPSJIOK, 9TO M B MCXOJHOM MaccuBe (10 Hadaja 37oit dasbr). Hanpumep, ecan
MaccuB J10 1mepBoit aser umeer B 111,112,211, 311, To 3/IeMEHTH IO KOP3UHAM PAaCIPE/Ie/IATCS
caeyionmuM obpa3oM: B mepBoii kop3une oOyaer 111,211,311, a Bropoii: 112. Baima 3amada cocTouT B
HAIIMCAHUH IIPOrPAMMBI, JIeTAJbHO MOKA3bIBAIONIEil paboTy 9TOT0O aJropuTMa Ha 3aJaHHOM MaCCHBE.
[lepBasi crpoka Bxomuoro daitia comepzkut tenoe qucao n (1 < n < 1000). Ilocaexyomue n cTpok
cojiepzKaT Kaxkjasi 1Mo OoaHo#l crpoke ;. Jlnmubl Beex s; oamnakoBbl u He upesocxogar 20. Bee s;
coctodaT ToJibKO u3 1udp or 0 1o 9.
B Boixoamnoit daitsn BeIBeUTE UCXOMHBINA MAaCCUB CTPOK B, COCTOSIHUE “KOP3UH MOCJE PACIpe/Ie/IeHUS
9JIEMEHTOB TI0 HUM JIJIsT KaK10i (pa3bl U OTCOPTUpPOBaHHBIN MaccuB. Cienyiite hopmary, mpuBeIeH-
HOMY B IIpAMeEDpe.

Input Output

9 Initial array:

12 12, 32, 45, 67, 98, 29, 61, 35, 09

32 Fokok ok ok ok ok K K ok

45 Phase 1

67 Bucket 0: empty

98 Bucket 1: 61

29 Bucket 2: 12, 32

61 Bucket 3: empty

35 Bucket 4: empty

09 Bucket 5: 45, 35
Bucket 6: empty
Bucket 7: 67
Bucket 8: 98
Bucket 9: 29, 09
Fokook koK ok K K
Phase 2
Bucket 0: 09
Bucket 1: 12
Bucket 2: 29
Bucket 3: 32, 35
Bucket 4: 45
Bucket 5: empty
Bucket 6: 61, 67
Bucket 7: empty
Bucket 8: empty
Bucket 9: 98

>k >k %k % 3 3 % % %

Sorted array:
09, 12, 29, 32, 35, 45, 61, 67, 98

G. Mergesort
OrcoprupyiiTe JaHHBIil MACCUB, UCHOJIB3YsI COPTHPOBKY cjusHueMm. Moxkere HCIOIb30BATH PEKYPCUB-
HYI0 (DYHKITMIO U HAITMCATH HEPEKYPCUBHBIN a/IrOPUTM.
B sToit 3a1ave pekoMenyeTcsd peaan3oBaTh GyHKNNO merge(x, a, b, ¢) aag CIUAHAS ABYX yHOpS-
JIOUEHHBIX 9aCTell MaCcCUBa, B KOTOPOH Pa3perraeTcs UCI0/Ib30BaTh BCIIOMOTATE/IHHBIT MacCUB. 37eCh
X — JIJAHHBI{I MacCuB, KOTOPBI Oy/ieT u3MeHEH B X0Jie pabOThl (PYHKIINH, &, b, € — IPAHUIBI COCE]I-

HUX YIIOPAJOYE€HHBIX JacTeil MacCHuBa.
Input Output

2 13
31




H. Quicksort
Wnest 6uICTPOil COPTUPOBKH 3aKAI0YAETCS B BHIOOpE HEKOTOPOr'O JIEeMEHTa X MacCHBa A U HOCJeIyIO-
meM pa3bueHrH HCXOIHOT'O MAaCCHBa Ha TPHU YACTHU: IEPBasi COCTOUT U3 JIEMEHTOB, MEHBIINX X, BTOpas
— PaBHBIX X M TPeTbsd — OOJBMINX X. DTy YACTh AJCOPUTMA JIYUIINe PeaJu30BaTh B Buje (DYHKIIHH.
3areM peKypCHUBHO BbI3BIBATH (DYHKIUIO COPTUPOBKH OT IEPBON U TPETbel 4acTeil.
DJIeMEHT, OTHOCUTEJILHO KOTOPOI'O IPOUCXOANT pa3OueHne Ha3biBaeTcst onoprom (pivot). Sanada Oblia
B JIHCTOYKE PO MACCUBBI (JIOI. JIUCTOK, 3a7a4a C).
CxopocTh paboThl aArOPUTMa CYIECTBEHHO 3aBUCUT OT METO/1a BRIOOPA OMOPHOTO 3JIEMEHTA.

B IIporpamMme 3allpeinaeTcd HCIIOJb30BaTh BCIIOMOI'aTe/JIbHbIe MaCCHUBDbI.
Input Output

2 13
31

I. Copmuposra nodcuémom
Jlan MaccuB HEeJIbIX duces pasmepa [N, 3JIeMeHTbl KOTOPOro 1mo Moay.aio He npepocxoadaT 10000. Orcop-
TupoBaTh ux 3a Bpemst O(N). Paspermmaercst HCHOIB30BATH AOMOJHATENBHYIO TAMSATH, 00BEM KOTOPOIt

HPOTOPIMOHAJEH MAKCUMAJIbHO BO3MOXKHOMY 3HAYEHUIO 3JIEMEHTa MacCHUBa.

Input Output

5 12345
13425

J. Howmu omcopmuposantuili Maccus
B orcopruposannom maccuse pasmepa N (N < 10°) ne Gosiee 10 pa3 BbIIOJIHUIN CJIEIYIONLYIO Olle-
PAIMIO: BBIHY/IN CJAYYalHbBIN 3JIEMEHT U BCTABUJIM B KAKOE-TO MECTO B 3TOM MACCHBE.

[MpunymaiiTe, KaK MOYKHO UCIIOJIH30BATH OJINH N3 M3y Y€HHBIX KBAIPATHIHBIX AJITOPUTMOB COPTHPOBKH
Jutst 3bdEKTUBHOM COPTUPOBKE TAKOTO MAcCHBA (3TO MOKHO caenars 3a O(N)).
Input Output

15 123456789 10 11 12 13 14 15
121314429578 10 11 13 6 15




