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3apada A. JKapHOCTH

Vmsa BxopHOrO harira:
Nmsa BeixopHOTO harina:
OrpaHuuyeHUe II0 BpeMeHU:
OrpaHuuYeHUe II0 NaMATH:

cmaHOapmHEIl BBOO
cmaHOapmHEIL BEIBOO
6 ceKyHA

512 meOubauT

B sTOl 3apaue BaM IPEACTOUT PEIIUTh XOPOIIO M3BECTHYIO 3apady O PIOK3a-
ke. K coxanennto, ato 6yper He NP-TpypHas Bepcus 3apaud, a OoAee IIPOCTas
MOAUPUKAITUSA.

AaHO n IpepAMeTOB B PUKCUPOBAHHOM MOPSAKE, i-11 UMeeT BeC S; U CTOUMOCTh
¢;. Tak>Ke eCTh ¢ PA3AMUYHBIX PIOK3aKOB, B i-U M3 KOTOPHIX IIOMEIAIOTCS IIpepMe-
ThI CyMMapHBIM BeCOM w;. BBl 3allOAHsSeTe PIOK3akK, >KaAHBIM 00pas3oM moMelas
B HETO IpeAMETHI 10 OAHOMY (IIOMHMTE, YTO MOPSAOK IIPeAMEeTOB (PUKCUPOBAH U
BaykeH). DTO 3HAQUUT, UTO BBl HUKOTAA He BhIHMMAaeTe IPeAMETHI U BCerpa IoMe-
IIlaeTe UX B PIOK3aK, €CAM BO3MOYKHO, TO €CTh €CAU CYMMAapHBIM BeC IIPeAMETOB B
PIOK3aKe IIOCAe 3TOM OIlepalluy He IIPEBBICUT €ro BMEeCTHMOCTH. BBI Bceraa Ibi-
TaeTeCh MOMECTUTH B PIOK3aK Ka>XABIM U3 N IPEAMETOB II0 MOPSAKY HE3aBUCHUMO
OT TOTO, MOAYUYHMAOCH AU IIOMECTUTDH B HETO BCe IIPEABIAYIINe IIPEeAMETHI.

Kaxxabli M3 PIOK3aKOB HY’)KHO 3allOAHUTH II0 AQHHOMY AATOPUTMY U BhIBe-
CTH CYMMapHYIO CTOMMOCThL IIPEAMEeTOB, KOTOphle B Hero mnomaAu. Bce pioksaku
3aIIOAHAIOTCSI HE3aBUCHUMO, TO €CTh Ka>XKABIM PIOK3aK 3allOAHSETCS BCEMU IIPEeA-
MeTaMHU He3aBUCHMO OT TOTO, OBIAM AU 3THU IIPEAMETHI UCIIOAB30BAHEI AAS APYTHUX
PIOK3aKOB.

d)opMaT BXOAHBIX AdHHBIX

B mepBoM cTpoke 3ammMcaHO IeA0e YHCAO
(1< n<10%).

Bo BTOpO# CTpOKe 3ammucaHo N IEABIX YUCEA Si, S3, ..
(1 <s; <1019,

B TpeTkell CTpOKe 3alIUCaHO N LEABIX YHCEA C1, C2, ..
MeToB (1 < ¢; < 10%).

B 4yeTBEpTOM CTpPOKe 3aliMCaHO IIeA0e UYUCAO ¢ — KOAMUYECTBO PIOK3aKOB, KOTO-
pble Hy’KHO MONPO6OBaTh 3aOAHUTE (1 < g < 106).

B ngaTol CTpoOKe 3aluCaHbl ¢ LEABIX YUCEA Wi, W, ..
prok3akos (1 < w; < 10'8).

N — KOAMYECTBO IIPEAMETOB
., S, —Beca IPEeAMETOB

.1 Cp — CTOMMOCTH TIPEA-

.+ Wqg — BMECTUTEABHOCTH

(I)opma'r BBIXOAHBIX AdHHBIX
BeiBepuTe ¢ IIeABIX YHCEA — CYMMApHYIO CTOMMOCTBH IIOMECTUBIIMXCS Bellleu
AASI Ka’KAOTO PIOK3aKa.

IMpumep
cmaHOapmHE BBOO cmaHOapmHE BEIBOO
5 7
53241 3
12345 15
3
4 8 100

3apaua B. K-i1 Makcumym

Nwms BxopHOrO (havira:
Wms BeIxopHOTO hatina:
OrpaHudeHue 110 BpeMeHU:
OrpaHnudeHme O NaMATHU:

cmaHOlapmHEIl BBOJO
cmaHOapmHEIl BEIBOO
2 CeKyHABI
256 mMebubauT

HanumnTte nporpaMmy, peaanusyiollyio CTPYKTYPY AQHHBIX, [TO3BOASIONUIYIO AO-
0aBAITH U YAAAITH DAEMEHTHI, @ TaKKe HAaXOAUTH k- MakKCHMYM, TO €CTb JAe-
MeHT, KOTOPBIM OBl OKa3zaAcs Ha k-M MecTe, eCAU OBl BCe AEMEHTHI BBITTUCAAU B
IIOpsiAKe YOBIBAHUS.

dopMaT BXOAHBIX AaHHBIX

ITepBast cTpoKa BXOAHBIX AQHHBIX COAEPJKUT HATypPaAbHOE UHUCAO 7 — KOAWYe-
CTBO KoMaHA (2 < n < 100000). ITocaepyromue n CTPOK COAEP’KAT MO OAHOMU
KOMaHAe Kakpasd. KoMaHAa 3anucelBaeTcs B BUAE ABYX 4HCeA ¢; U k; —TUII U
apryMeHT KOMaHABI cooTBeTcTBeHHO (|k;| < 10%). Bo3MOKHbIE THIIBI KOMaHA Ta-
KOBBI:

e +1 (uAm mpocTo 1): AoOGaBUTHL dAEMEHT C KAIOUOM k.
e 0: HaiiTu u BbIBeCTHU k;-U MAKCUMYM.

e -1: YAQAUTH BAEMEHT C KAIOUOM k;.

FapaHTHpyeTCcs, 4TO B Ipoliecce paboThl B CTPYKType He TpeOyeTcs XPaHUTH
SAEMEHTBI C PaBHBIMU KAIOYAaMU UAM YAAAATH HeCyIeCTBYIOLIUe SAeMeHThl. Tak-
JKe rapaHTHPYyeTCcs, 9YTO IIPHU 3arpoce k;-r0 MakKCUMyMa OH CYIIeCTBYeT.

(I)opmaT BBIXOAHBIX AAHHBIX
AAST KaKAOM KOMaHABI HYAEBOI'O THUIIA BBIBEAUTE CTPOKY, COAEPIKAIlyI0 OAHO
9ucA0 — k;-¥1 MaKCUMYyM.
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ITpumep

cmaHOapmHEU BBOO cmaHOapmHE BEIBOO

11
+1 5
+1 3
+1 7
01

0 2

0 3

-1 5
+1 10
0
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0
0

3apada C. Brepéa!

Nma BxopHOTO (pamina:
Nwms BeIXOAHOTO (hatina:
OrpaHuueHue IO BPEMEHU:
OrpaHuueHUe IO IaMATU:

cmaHOapmHEIll BBOO
cmaHOapmHEI BEIBOO
2 CeKyHABI

256 mMebubamnT

Kamnpaa Aykap AIOOUT pa3paBaTh IpuKasbl cBoel poTe. CaMbli AIOOUMEBIN ero
npukas — "Briepép!”. Kanpaa CTPOUT COAAAQT B PgA U OTAQET HEKOTOPOe KOAMYe-
CTBO IIPUKA30B, Ka)KABIM U3 HUX 3BYYHUT Tak: "PspoBble c [; o r; — BIepép!”

ITepep TeM, Kak AyKap OTAQA IIEPBBIM IIPUKA3, COAAATHI OBIAU IIPOHYMEPO-
BaHbI CA€BA HAIIPABO LIEABIMU YKWCAAMHU OT 1 A0 m. YCABIIAB IIpukas “PsapoBbie
c l; o r; — BIIepéA!", COAAATHI, CTOAIME Ha MecTax C l; MO 7; BKAIOUMTEABHO,
ITPOABUTAIOTCS B HAYAAO PsIA@ B TOM JKe TIOPSIAKE, B KOTOPOM OBIAW.

Hampumep, ecAu B KAKON-TO MOMEHT COAAATHI CTOAT B mopsiake 1,3,6,2, 5,4, To
ocae npukasa “PapoBele ¢ 2 1o 3 — Briepéa!”, mopsgpoK OyaeT TakuM: 3,6, 1,2, 5, 4.
A ecau noroM Karmpaa BBIIIAET BIIEPEA COAAAT € 3 1O 4, TO MOPSIAOK OyAeT yiKe
TakuM: 1,2,3,6,5,4.

BaMm paHa mocaepOBaTeABHOCTH IMTpuKa3oB Kampana. HalipuTe mopsipAOK, B KO-
TOPOM OYAYT CTOATBH COAAATHI IIOCAE UCIIOAHEHUS BCEX IIPUKA30B.

dopmaT BXOAHBIX AQHHBIX

B mepBol CTpOKe BXOAHBIX AAQHHBIX YKa3aHbl YUCAA N U M — YUCAO COAAQT
U YHUCAO IIpuKaszoB (2 < n < 100000, 1 < m < 100000). Caepyromiue m CTPOK
COAEeprKaT IPHUKa3bl B BUAE ABYX IeABIX uncea: [; mr; (1 <I; <ry < n).

(I)OpMaT BBIXOAHBIX AdHHBIX
BeIBeAUTE 71 IIEABIX UHCEA — IIOPSIAOK, B KOTOPOM OYAYT CTOSATH COAAQTHI IIOCAE
VCIIOAHEHUS BCEX IMMPUKAa30B.

ITpumep

cmaHOapmHE BBOO CmaHOapmHEII BEHBOO

145236

N WDN o
N O s W

3apaua D. XyAO0KHUK

Wwmsa BxopHOrO (havira:
Nma BeIXOAHOTO paina:
OrpaHudeHune 0 BpeMeHU:
OrpaHudyeHue IO NaMATH!

cmaHOapmHEIl BBOJO
cmaHOapmHEIU BEIBOO
2 CeKyHABI
256 MeOHUOAUT

NTtarbsgHcKUE XyAOKHUK-abcTpaknyuoHucT @. MaHAapuHO yBAEKCS PUCOBAHU-
€M OAHOMEPHBIX UEPHO-0eAbIX KapTUH. OH NbITaeTCsd HAUTU OITUMAaAbHOE MeCTO-
IIOAOYKEeHNEe U KOAMYECTBO UEPHBIX yYaCTKOB KapTHUHBI. AAS 3TOTO OH IIPOBOAUT
Ha IIpsMol OeAble M UEPHBIE OTPE3KHU, U ITI0CAEe KaXKAOU M3 TaKUX Ollepaliil XoueT
3HATh KOAMUYECTBO UEPHBIX OTPE3KOB HA IOAYUMBIIEMNCS KapTHHE U UX CyMMap-
HYIO AAUHY.

V3nauanbHO mpsMas — Oenas. Ballla 3apada — HamucaThb IIPOrpaMMy, KOTOpas
IIOCAe Ka’KAOW M3 TAKUX OIlepalliil BBIBOAUT MHTepecCyIolllie XyAOKHUKA AaHHEBIE.

dopMaT BXOAHBIX AaHHBIX

B mepBO#l CTpOKE BXOAHBIX AQHHBLIX COAEPIKUTCS 00lllee KOAMYECTBO HapPHUCO-
BaHHBIX OTpPe3KoB (1 < N < 100000). B nmocaepyromux N CTPOKAX COAEPIKUTCS
onucaHue omnepanuil. Kakapas omepalius ONMCHIBAETCS CTPOKOM BUAa ¢ x [, TAe
¢ —1IBeT oTpe3Ka (W AAST OEABIX OTPE3KOB, B AAS UEPHBIX), & CaM OTPE30K MMeeT
BUA [z;x + ], IpUuéM KOOPAMHATEI 0O0OUX KOHIJOB — IIEABIe UHCAQ, HE IPEBOCXO-
pdiue 1o Moayaio 500 000. AArHA 3apaETCA ITIOAOSKUTEABHBIM I[€ABIM YHUCAOM.

dopMaT BBIXOAHBIX A@HHBIX

ITocae BBINOAHEHUS Ka>*XAOU M3 Ollepaluii HeOOXOAUMO BBIBECTU B OTAEABHOU
CTPOKe KOAWYECTBO UEPHBIX OTPE3KOB Ha KapTHHE U UX CyMMapHYIO AAUHY, pas-
AEAVB 3TU YUCAA OAHUM ITPOOEAOM.
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ITpumep
cmaHOapmHEU BBOO cmaHOapmHE BEIBOO

7 00
W 2 3 12
B2 2 14
B 4 2 14
B 32 2 6
B 7 2 35
w3l 00
W 0 10

3apaua E. IlepeBopaunBaHus

Wms BxopHOrO (harira:
VM BeIxopHOTO (haiina:
OrpaHuudeHMe 110 BpeMeHU:
OrpaHudeHne MO NaMATHU:

cmaHOapmHEIl BBOO
cmaHOapmHEIU BEIBOO
3 CeKyHABI
256 mebubauT

Yuuteab (DU3KYABTYDHI IIKOABI C YTAYOAEHHBIM H3y4YeHHEM IIPEAMETOB yJKe
AAQBHO HAYUYUACH CUUTATh CYMMAapHBIM POCT BCEX YUEHUKOB, HAXOAAIIMXCSA B PAAY
Ha no3unuax or ! po r. Ho peTu chirpasu ¢ HUM 3AyIO IIYTKYy. B HEKOTOpBIM
MOMEHT AeTH Ha MO3ULUAX C [ IO 7 MEHSIOTCSI MEeCTaMHU. YUYHUTeAb 3aMEeTUA, UYTO
Yy AeTell He o4eHb Ooraras (PaHTa3us, IIOITOMY OHHM BCErAd «IIePeBOPAYMBAIOT»
3TOT OTPe30K, TO eCThb | MeHseTcs € r, [+1 MeHsAeTcq ¢ r—1 U Tak Aaree. YUUTEAD
peIllnA He pyraTh AeTel 3a UX XYAUTAHCTBO, a BCE PABHO IIOCUUTATh CyMMapHbIN
POCT Ha BCeX 3allAaHMPOBAHHBIX OTpe3Kax. [loMorure eMy 3TO CAeAATh.

dopMaT BXOAHBIX AQHHBIX

B mepBoit cTpoke 3amnucaHo ABa uucAa n um (1 < n,m < 200 000) — KOAMUECTBO
AETeN B PSAY U KOAMYECTBO COOBITHY, ITPOU3OIIEAIINX 3@ BCE BpeMsd. Bo BTOpoi
CTPOKe 3aAQHO 7 HATYPAABHBIX YHCEA — POCT Ka’KAOTO IITKOABHHKA B IOPSAKE
CAEAOBAHMSA B PAAY. POCT peTel He IPeBOCXOAUT 2-10°. Aanree B m CTpPOKax 3apAaHO
omnucaHue COOBITUM: TPU YUCAA ¢, [, 7 B KaXXpol cTpoke (0 < g <1, 1 <I<r<n).
Yucro ¢ mokasbIBaeT TUN CcOOBbITUSA: () TTOKa3biBaeT HEOOXOAUMOCTDL ITOCUUTATH
¥ BBIBECTM CYMMAapHBINM POCT IIKOABHHUKOB Ha oTpeske [[,r]; 1 mokasbIBaeT ToO,
YTO AETH Ha OoTpesKe [/, r] «mepeBepHYAU» CBOU OTpPe30K. Bce umcha BO BXOAHBIX
AQHHBIX IIeALIe.

dopMaT BBIXOAHBIX AQHHBIX
AAst KaXkporo cobbiTust Tumna 0 BHIBEAUTE €AWHCTBEHHOE YMCAO Ha OTAEABHOM
CTPOKEe — OTBET Ha 3TOT 3aIrpoc.

ITpumep
cmaHOapmHE BBOO cmaHOapmHE BEIBOO
56 15
12345 9
015 8
02 4 7
12 4 10
013
045
035

3apava F. Ceomnmep

Nwmsa BxopHoOrO (havira:
Wmsa BeixopHOTO harina:
OrpaHudeHue 110 BpeMeHU:
OrpaHnudeHme O NaMATHU:

cmaHJlapmHEIU BBOJO
cmaHOapmHEIl BEIBOO
2 CeKyHABI

256 MebHMOAUT

COBpeMeHHLIe KOMIIBIOTEPBI 3allUKANBAIOTCSA B ACCATKU pPa3 3(b(peKTI/IBHee
YeAOBEeKa

PekaamubIft rpocriekT OS Vista-N

Ilepep BO3BpalmeHHeM B MITA0-KBAPTUPY Koprnopanum Aaszy u CKUBY [OpH-
IIAOCH 3AIIOAHMTBH Ha MECTHOU TaMO’KHE AEKAApalUio O AOXOAAX 3a BpeMs BHU-
3uTa. [Toayunaach AOBOABHO BHYIIMTEAbHAs IIOCAEAOBATEABHOCTH uucen. OOpa-
0OTKa 3TOU IIOCAEAOBATEABHOCTHU 3aHsSAQ BeCbMa AOATOE BpeMs.

— CBomnep KpUBOM, — CO 3HAHUEM AeAd CKa3aA TaMOKEHHUK.

— A 4TO Takoe CBONIIEP? — CIIPOCUA AIOOONBITHBIM CKUB.

Aa3 O0BACHUA, UTO CBOMIIIED — 3TO CTPYKTypa AQHHBIX, KOTOPas yMeeT AeAaTh
CAeAyIolIee.

e B34Th OTpPe30K YETHON AAMHBEI OT £ AO Yy U IOMEHATh MeCTaMH UHCAO T C

r+1, z+2cx+3 1T A
e JlocunTaTh CyMMY YHCEA Ha IIPOU3BOABHOM OTpe3Ke OT a AO b.

YuuTbIBas, 94TO OOCUET MOXKET 3aTSIHYTLCS HApAOATO, Kopropanus «MUD» mo-
IIPOCHAA BAC PEUIUTh IPOOAEMY CO CBOIIIEPOM U IpoMopeAupoBaTh ITO addek-
THUBHO.

(I)opMaT BXOAHBIX AAHHBIX

Bo BXOAHBIX AQHHBIX 3aAaHBI OAMH MAU HECKOABKO TECTOBBIX CAydYaeB. B mep-
BOM CTPOKE Ka’kKAOTO TECTOBOTO CAyYasl 3alMCaHBl YUCAO N — AAMHA ITOCAEAO-
BATEABHOCTU M 4ucA0 M —uuncao omepainui (1 < N, M < 100000). Bo BTOpoi
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CTPOKe TeCTOBOTO CAydas copepKuTca N IIeABIX uhceA, He NpeBocxopdamux 106
II0 MOAYAIO — CaMa IIOCA€AOBATEABHOCTh. Aanee CAepyIOT M CTPOK — 3aIpoCHl B
dopmaTte 1 x; y; (3ampoc TepBOro TWUMNA) UAM 2 a; b; (3aIIpoCc BTOPOrO THUIIA).
CymmMma Bcex N m M 1o BceM BXOAHBIM AQHHBIM He IpeBocxopuT 200000. Bxoa-
HBbIe AQHHBIE 3aBEPIIAIOTCS CTPOKOU U3 ABYX HyAel. 'apaHTupyeTcs, 4TO z; < Y4,
a a; < bz

dopMaT BBIXOAHBIX AQHHBIX

AAS Ka>XAOTO TECTOBOTO CAydYasl BBIBEAUTE OTBETHI Ha 3alPOCHI BTOPOTO TH-
IIa, Kak IIOKa3aHO B IpuMepe. Pa3pendiiTe OTBETHl Ha TECTOBBIE CAy4YaU ITyCTOU
CTPOKOMU.

ITpumep
cmaHOapmHEU BBOO CcmaHOapmHE BRIBOO
Swapper 1:
4 5 10
9
2

ONNEDNDNRLEO
o R, EFENNMDDNDOG
S w0 Ww

3apaua G. Hapucyi npsaMon 00XoA

Nwmsa BxopHOrO (harira:
Vmsa BeIxopHOTO (haiina:
OrpaHuueHMe 110 BpeMeHU:
OrpaHudeHme MO NaMATHU:

cmaHOapmHEIl BBOO
cmaHOapmHEIU BEIBOO

2 CEeKyHABI

32 meOubatiTa (48 ardg Java)

3 BUKUIIEAWN MBI 3HAEM:

ABouuHoe gepeBo noucka (anra. binary search tree, BST) — smo gBouunoe gepe-
BO, gAs KQXgoU BepWUuHbl KOMOPOIro BbINOAHAIOMCS CAegyloujue gonoAHUmMeAbHble
ycaoBus (cBolicmBa gepeBa NOUCKQA):

e Oba noggepeBa — AeBoe U NpaBoe — 3MO MAaKXe gBOUYHble gepeBbs NOUCKA.

e Y Bcex y3A0B AeBOIrO NnoggepeBa NPOU3BOABHOIO y3AQ T 3HAYEHUs KAlodel
MeHbUle, HeXXeAU 3HAUeHUe KAIOUd CaMOro y3Ad .

e B mo Bpems KaK 3HAuYeHUs KAIOYell y BCeX Y3A0B NpPABOIrO noggepesa (moro
XKe y3Aa x) 6boablle, HEXXeAUu 3HaUeHUe KAKUaA y3Ad .

PaccMoTpuM caepyiollyio IpolieAypy BbiBopa BST:

void outTree (Node* v) {
if (v == 0) return;
cout <K v—>x << " ";
outTree(v->left);
outTree(v->right);

}

outTree(root);

BaM pAaH BBIBOA HEIIYCTOI'O AEPEBA, CASAAHHBIM 3TOM (byHKUmMel. [3BecTHO,
4TO II0 3TOMY BBIBOAY MOJKHO OAHO3HAQYHO BOCCTAHOBUTBH CTPYKTYPY HMCXOAHOI'O
AepeBa. [TpeobOpa3yiiTe ero B KpaCUBYIO ABYMEPHYIO KapTUHKY.

O0o3HauMM AByMepHOe H300pa’keHUe AepeBa C KOpHEM B V KaK rect(v).
rect (v) — OpIMOYTOABHUK, IIOAyYaeMBIMl BBI30BOM PEKYPCUBHOM (OYHKIVH.
BosbpméM rect (v.left), rect(v.right) u CcTPOKY s, 3apa0IIYIO V.X (S TOXe
NIPAMOYTOABHUK, €€ BBICOTa 1, a AAMHA PaBHA AAWHE AECATUYHOI'O IIPEACTaBAE-
HUA 4ymncAa v.x). Hapucyem caeBa HampaBo rect(v.left), s, rect(v.right)
TaKuUM 00pa3oM, YTO IIpaBbIM BepXHUU yroa rect(v.left) coBmapaeT C A€BBIM
HIDKHUM YTAOM S U BEPXHUMN AEBBIM YyIOA rect(v.right) coBmapaeT C IpaBBIM
HUDKHUM yIAOM S. [IpIMOYTOABHUK, OrPAaHWYUBAIOIIUMN IIOAYYEHHOE H300pake-
HUHE, U eCTb rect (v).

(I)opmaT BXOAHBIX AAHHBIX
B epAMHCTBEHHOU CTPOKe 3apaH BBIBOA PyHKOUU outTree. Karouu AepeBa —
measle uucaa ot 0 po 10°. Bece xatoun Pa3AWYHEL.

dopMaT BBIXOAHBIX A@HHBIX

BeiBepuTe 2D-KapTUHKY. ['apaHTUPyeTCs, UTO pa3Mep BbIBOAA HE IIPEBOCXOAUT
5 merabanT. CTpOKHU He AOAKHBI OKAHUYUBATHCS TpoOeAoM. [Tocae KasKAON CTPOKU
DOASKEH CAEAOBATH IIEPEBOA CTPOKU.

IIpumep

cmanHOapmHEU BBOO cmaHOapmHE BHBOO
2 1 400 3 500 2
1 400

3 500
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