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Jlekusa 1.
3agayn KOMOMHATOPHOM ONITUMM3AIUH.

AJIFOpI/ITMI)I A CJI0KHOCTD



MoTHBALIMOHHBINA NIPUMeEP

Kommanust IiaHupyeT Mpou3BOJCTBO U Mpoaaxy 6aHAepCHeYeU B yCIOBHSIX Ke-

CTKOM KOHKYPEHIINH.

HyeH MeTo 1 711 MPOBEPKH BO3MOXKHOCTH CO3JaHHUS Y3JI0B OaHepCcHEeYa ¢ 3aaH-

HbBIMH TCXHHUYCCKUMHU XAPAKTCPUCTHUKAMM.

Brl oTBeuaeTe 3a pa3pabOTKy aarOpUTMOB.
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MpayHaa nepcnekTuBa

\3}

S He Mory HalTH 3(POEKTUBHOTO
pemenus. borock, 4To s 171 3TOTO
CJIVIIIKOM TYII.

N— S
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Y100HBIH BLIX0/1

€
(

A He Mmory HaWTH 3(PHEKTUBHOTO
alrOpUTMa, IOTOMY YTO TaKOTO HE
CyILIEeCTBYET!

Ho noka3aTeabCcTBO MOXKET OKa3aThCs CIUIIIKOM CI0KHOU 3a/1adyci,
€CJIM DTO BOOOIIE MOYKHO JOKAa3aTh.
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Teopuss NP-mMOJHBIX 32424 nmaeT MeTompl J0Ka3aTenbCTBa TOTO, YTO
KOHKpETHAs 3a/1aua CTOJb K€ TPYAHA, KaK U P APYruX 3a7ad, IPU3HAHHBIX OUYEHb
TPYIHBIMU

ML LL L L

. Y
S He Mory HalTH 3(PHEKTUBHOTO aITOPUTMA,

HO 3TOIro HEC MOXCT CACJIIATh U HUKTO U3 OTUX

3HAMEHUTBHIX YUYCHBIX!
"~ -
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J10CTOMHBIA BBIXO/]
e [Ipoeputh NP—TpyaHOCTh (MMOJTHOTY) U OCTAPAThCS HAUTH.
e  DO(dhEeKTUBHBIC AITOPUTMBI 11 YACTHBIX CIIyYacB.
e  OddexTuBHbIC NPUOJUKECHHBIC AJITOPUTMBI.
e  AJrOopuTMBI, paboTaromue 3PPEKTUBHO B CPEIHEM.

e  UrepanmoHHbIle METOJBI (META’BPUCTUKHU), MO3BOJISIONIME B ACHUMIITOTHKE
HAaXOJAUTh TOYHOE PEIICHUE 3aIa4H.

° Hpyrue uaeu, Halpumep, UCKaTh OBICTPHIC AJITOPUTMbI, TapaHTUPYIOIIUE
BBINOJIHEHHE OOJIbIIIECH YaCTH OrpaHUYCHUN 3aJauH.
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MaccoBad 3aj1a4ua

[Tox MaccoBOW 3aaa4veu (Wid mpocTo 3a4a4er ) OyaeM IMOHMMATh HEKOTOPHIM

oO11IMi BOIIPOC, Ha KOTOPBIN CIEAYET JaTh OTBET:
- Ectp mu B 3agaue raMMIbTOHOB ITUKII?

- CymectByeT 1 B rpade KJIMKa MOITHOCTH HE MeHee K?

3agaya 3agaeTcs CIeayole HHPOPMaLIUEN:
1) CIHCKOM BCEX €€ ITapaMeTPOB;

2)  (GOopMYJIMPOBKOM CBOMCTB, KOTOPBIM JOJKEH YAOBIETBOPSITH OTBEET

MHauBMAyanbHAg 304044 moayvyaeTcs U3 MacCOBOM NPHCBOCHUEM KOHKPETHBIX

3HAYECHUHM BCEM MapaMeTpam.
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AJITOPUTMBI

ITox aNnropUTMOM OyneM NMOHUMAaTh OOLIYIO, BBINOJHIACMYIO IIAr 3a IIaroM Ipo-

Heaypy pelmieHud 3agadn. st onpeaesIeHHOCTA MOXHO CYATATh €€ MPOrpaMMON Ha

Cu WM JIpyrom si3bIKe.

byneM BbIIETATD

TOYHbIE ANrOPUTMBI, KOTOPBIE JUIS JIFOOOW MHIAMBUAYAJbHOW 3aJayu BCe-
r7a JAKT TOYHOE PELICHUE;

NpUbUXEHHbIE anrOpUTMBL C FAPAHTUPOBAHHOM OLIEHKOU TOYHOCTU;

annpOKCUMALMUOHHBIE CXEeMbl — CEMENCTBO AJITOPUTMOB, IMO3BOJIAIOIINAX
oJy4yaTh pelIeHUs ¢ 00 Hamepes 3aJaHHOM TOYHOCThIO & > 0, BpeMs
pabOThI KOTOPBIX PACTET C POCTOM BEJIMYMUHBI 1/& ;

UTepaLUUOHHbIE MeTOAbL JIOKASIbHOrO NOUCKA (METa’BPUTCTUKH ), IS KO-

TOPBIX BEPOATHOCTH IOJYYUTHh TOYHOE PEIICHUE PACTET C POCTOM YHUCIA
UTEpaLNn;

bbICTpble KOHCTPYKTUBHbLIE 3BPUCTUKU O€3 TapaHTHUU IOJIYYUTh TOYHOE
pEUICHUE WIIU PEUICHUE C 3aJJaHHOM MOTPEIIHOCTHIO.
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JlanHa BX0oAa HHAMBHUAYAJIbHOU 3a1a49H

Bpemst paOoThl anroputMa M TpEeOYIOIIYIOCS MaMsITh BBIPXKAIOT B BUJIE (PYHKIIUU
OT «pa3Mepa» UHAUBUAYATbLHOU 3a/1aui, T. €. 00beMa BXOJIHbIX JAHHBIX.

BxoaHaa onuvHa (pa3mep) MHOAMBHIYAILHOM 3a1aul €CTh YHCIO0 CUMBOJIOB, HEOO-

XOIUMBIX JJIsI KOAUPOBAHHUSA €C MCXOJHBIX TAHHBIX.

Ipumep.
JIns 3ajaun KOMMUBOSDKEpA TpeOyeTcsd 3anaTh nXn MaTPUIly PacCTOAHUHR (cj)).
[Ipy OBOMYHOM KOJAMPOBAHWM 4YHCEN JJIMHA BXOJa (pa3Mep) HE IPEBBIIIACT

BEJINYUHbL 71° max(log, ¢ ).
i
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IHoinHOMUAJILHBIE AJIIN'OPUTMbI

bynem roBoputh, 4to QyHKUUA f(n) ectb (O(g(n)), eclim CYyHIECTBYET TakKas

KOHCTaHTa ¢, uTo | f(n) | < c | g(n) | nns Bcex n > 0.

TToNMHOMUANBHBIM ANFOPUTMOM (ITOPUTMOM MOJTMHOMHATBEHON BPEMEHHOM

CI0>KHOCTHM) Ha3bIBACTCS aJTOPUTM, y KOTOPOTrO BPEMCHHAs CIIOKHOCTH paBHA
O(p(n)), rae p(n) — HEKOTOpask NOJTMHOMHUAIbHAS (PYHKILMS, a # — JJIMHA BXOJ1a.

AJITOpUTMBI, BpEMEHHAs CJII0KHOCTh KOTOPBIX HE HNOAJAaeTCs I0JI00HOM OlICHKE, Ha-

3bIBAKOTCA IKCMOHEHLUAJIbHBIMMW.

2
IIpumep. O(n°) — TNOJIMHOMHUAIIBHAS CIIOKHOCTb;

log n
O(n°") — dKCIOHECHLMAIbHAS CII0KHOCTb.
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CpaBHeHne MNOJITUHOMHUAJBHBIX " JKCITOHCHIIUAJIbHBIX

(PYHKIIMHA BPEMEHHOM CJIOKHOCTH

dOyHKUMSA Pasmvep n
BPEMEHHOM
CINOXXHOCTU 10 20 30 40 50 60
0,00001 0,00002 0,00003 0,00004 0,00005 0,00006
n Cex. Cex. Cex. Cex. Cex. Cex.
2 0,0001 0,0004 0,0009 0,0016 0,0025 0,0036
n CeK. Cex. Cex. Cex. Cex. Cex.
7 0,001 0,008 15 027 cex. | 0,064 cex. | 0.125 cex. | 0,216 cex.
CeK. Cex.
n5 0,1 cek. 3,2 Cek. 24 3 cex. 1,7 MUH. 5,2 MuH. 13 MUH.
2" 0,001 1,0 cek. 17,9 MmH. | 12,7 gHen | 35,7 net 366
CeK. cToneTum
8 13
3" 0,059 58 MUH. 6.5 ner. 3855 ) 2x10 ] 1,3x10 !
Cex. cToneTun CTONeTUn cToneTumn

11
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BiusiHMe TEXHUYECKOIr0 mporpecca

Bg)eynjgﬁngﬁ Ha coBpeMeHHbIX Ha 3BM, B 100 pas3 Ha6SBM,E|53 1000 pas
CITOXHOCTM PC 6onee BbICTPbIX onee BbICTPbIX

n N 100 N, 1000 N,

n’ N 10 N, 316 N,

n N3 4,64 N, 10 N,

n Ny 25N, 3,98 N,

2" Ns N5+ 6,66 N5+ 9,97

3" Ne Ng+ 4,19 Ni+ 6,29

12
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bbicTpas copTHPOBKA

COpPTUPOBKOW Ha3bIBAIOT YIOPSI0YCHHE MHOXECTBA OOBEKTOB MO HEYOBIBAHHIO

WJIM HEBO3PACTaHUIO KaKOro-HUOY/Ib TapaMeTpa.

e AJIFOPUTM Iy3bIPbKA (BOJHOBOM anroputm) — O(1°).
o Anroput™m ®ou—Heitmana — O(n log n).
o [Tupamuaanbuseiii anroput™m — O(n log n).

e QuickSort u ap.
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CopTHpOBKA ¢ IOMOIIbIO CPABHEHM I

a; < a; ?
[
Jlemma 1. bunapHoe 1epeBO BBICOTHI /1
h
COZEPKUT HE 0osiee 2" IMCThEB.
na HeT
JlepeBO pEIICHUI:
® 0 ®

Jlemma 2. BricoTa 1100010 JiepeBa pelieHui, YIopsI0YMBaIOIIEro NOCae10BaTEIb-

HOCTb M3 71 PA3JIMYHBIX 3JIEMEHTOB, HE MeHee log n!.

Jloka3areabCcTBO. Tak Kak pe3yabTaTOM MOXET OBbITh JIF00as u3 n! MepecTaHOBOK,
TO B JIEpEBE pEIICHUWA  JOJDKHO OBITh HE  MEHee n!  JIUCThEB.

Torna mo nemme 1 BeicoTa AepeBa HEe MeHbIIE log n!. [
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Teopema. B nro0oM anroputme, yrnopsao4MBaIOIIEM C IMOMOIIBIO CpaBHEHUM, Ha
yIIOPSA0YMBAHUE MOCEI0OBATEILHOCTD U3 71 DJIEMEHTOB TPATUTCS HE MeHee cnlogn

CpaBHEHMI NpU HEKOTOPOM ¢ >0 U JOCTATOYHO OOJIBIIIOM 7.

Jloka3areabcTBO. IIpu 7 > 4 nmeem
n! > nn-1)(n-2)...(151) (%)% :

TOorga

log n! > (5) log ()= () logn. [
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Aaroputm ®on—Heiimana

Ha Bxon mopaeTcs mociaenoBaTelbHOCTh yucea a(l),..., a(n). AaroputM pabortaer
rlogz nl utepauuid. Ilepen Hauvanom urepamum ¢ Homepom k (k=1, 2, ..., rlogz n—|)
uMeeTcs: nocienoBareabHocTh a(i (1)), ..., a(i (n)) Tex ke uucen, pa3ouTas Ha
rpymmsl 10 2° 37eMeHTOB (IIOCIERHSS TPYIITa MOKET ObITh HEIOIHOM). BHyTpH
KaXXKJIOM TPYIMIIbI DJIEMEHThI YIIOPSA0YEHBI 110 HEyObIBaHMIO. HMTeparys coCTOUT B
TOM, YTO 3TH IPYIIbI pa30MBaIOTCS HA Mapbl COCEIHUX TPYMI, U SJIEMEHTHI YIIO-
PSAIOYMBAIOTCS BHYTPHM ATHX HOBBIX B JIBa pa3a Oojbiux rpymm. [Ipu 3ToM wuc-
MOJIb3YETCA TO, YTO BHYTPH MCXOJIHBIX TPYMIl BJIEMEHTBI YK€ YIOPSAJ0YECHBI.

X5y X CIIUSHUE 3a JIUHENHOE BpEMS
D Z 2y,
yl"",ym O(m)

Vupaxuenne. Ilokasars, uro anropurm ®os—Heiimana ucnomnssyer O(nl logn |)

CpaBHEHUH.
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IupaMuaajJdbHbIA AJITOPUTM

JIBa aramna:
1) nmocTtpoeHMe mMUpaMUAbIL: IS KaXKIOIO I a; ®
< gl
a,<a, Ma,<a,.
a . a;
2) COPTHUPOBKA MACCHBA C HOMOIIbIO |
UPaAMUIBI ay
® O ®
gl ay; A+
ag
® ®
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IlepBbIi 3TAN

(i, n)—onepanusi COCTOUT B CIEAYIOIIEM: a;
CpaBHHUBAEM dy; U Q)i+,

MyCTh X — MEHBIIIEE U3 HUX.

Ecnn a;> x, TO MEHSIEM MECTaMHU a; U X. ay; ai+1

(j, n)-mpoueaypa: BBIIONHAEM (j, n)—OIEPALMIO; €CIU @; NEPEMECTUIOCH BHU3,
CKa)XXeM, CTaJl0 dy;+1, TO MPOU3BOAUM (2j +1, n)—onmepauuro U T.n., IOKA HALI JJIE-

MCHT d; HC OCTaHOBUTCA.

[IepBbIil 3Tan COCTOMUT B MOCJEAOBATEIBHOM BBITIOJHEHUH (j, 11)—TIPOLEAYPHI IS j
=|_n/2_|, | n/2]— I,..., 1.

Ynpaxuenue. /[okazarh, 4TO IEPBBIN ATal TpeOyeT HE Oosee 2n (i, n)—oneparuu.
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Bropou stan

Ha j-i1 urtepanuu (j — 1) caMbIX MayIbIX YHCEN YXKE
HAWMJCHBl W JIEKAT Ha «IOJOYKe» B HYKHOM
nopsiake. OcCTalbHBICE HAXOOATCSI B  IIMPaAMU/IC
(a; < min(ay;, a;+1)). UTepauust COCTOUT B TOM, YTO
3JIEMEHT a| U3 NUPaMUJbI KIAJETCS Ha «IOJIKY», a Ha
€ro MECTO CTABUTCS DJIEMEHT 4, _ ;+] U3 NAPAMHUJIbI U
BbINOJIHAETCA (1, n—j)—mpouenypa.

[locne BBINIOTHEHUS n-W UTEPALMM BCE YMUCIIA JIEKAT

Ha I10JIKC B IIOJTHOM ITOPAIKCE.

Bpems — O(n log n).

rYYm

a
| B

/N

an—j+1

3ameuanue. «IToaKy» MOXKHO OPraHU30BaTh NPSIMO B IIMPAMHUJIE.

19
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CoaaHcMpoOBaHHbBbIE 1epeBbiA

JI11 MaccuBa JaHHBIX TPeOyeTCs
1. Haitu snemMeHT
2. Haiitu k-1 o NOPSIIKY SIEMEHT
3. BcTaBUTH 31€MCHT

4. Ynaautb DJIEMEHT

Ecnn ynopsaaouuth MaccuB, To 1 u 2 tpeOyrot O(log n) onepauuii, Ho 3, 4 — O(n).
Ecnu XxpaHuTh gaHHbIC B BUAE cnucka, To 3, 4 — O(log n), 1,2 — O(n).

CoOanaHcupoBaHHbIe JiepeBbs TpeOyoT O(log n) nsa 1 — 4.
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Onpenenenne 1. BbICOTOU nepeBa HasbIBaeTcss MaKCHMaldbHAs [UIMHA IIYTH OT

KOPHS JI0 JIUCTA.

Omnpenenenne 2. BunHapHOoe aepeBo HasbiBaeTcsi CHANAHCUPOBAHHBLIM (HiIH

AVL-pepesom), ecaum s 000  ero  BEpUIMHBI  BBICOTA  MPaBOTO

nmoaacpeBa OTJIMYIACTCA OT BBICOTHI JICBOI'O IIOJACPCBA HC OoJIce ueM Ha CANHUITY.

Teopema. JlnmnHa BeTBEH B  n-BEPIIMHHOM  COQJAaHCUPOBAHHOM  JIEPEBE

3
3aKJII0OYEHA MEXKAYy log,n u Elogzn.
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Jloka3areabCTBO.

h+1
1. buHapHOe gepeBO BBICOTBI /4 HE MOXET CojJepKaTh OoiblIe 2

h+ 1
BEPIIIMHBI, TO €CTh 11 < 2 uma h+1>log;n.

2. Hawubonee accumerpuuHoe AVL-nepeBo Tj BBICOTHI / MMeeT HauboJiee ac-
cumerpuuHoe AVL—nepeBo 7 _; BBICOTHI /i—1 B KauecTBE OJHOIO M3 CBOHMX
noJiJIepeBbeB M Hanbosiee accumerpudHoe AVL—nepeBo 7j,_, B KadyecTBe

apyroro. Ob6o3HauuM uepes #(/) uncio BepiirH B Aepese 7. Toraa
n(h)=n(h-1)+nh-2)+1; n0)=1, n(-1)=0.

s h=3,4 MOXHO HEIOCPEACTBEHHO IIPOBEPUTH, a 3aTEM MO0 MHAYKIHMHU J10Ka3aTh,

1++/5

yto n(h)> ahﬂ, rae o= >

CnenoBatenbHo, n > n(h) > o el orkyaa h+1 <logn/log a= 1,44 log n. [

22 Nekuma 1. 3aaaum KOMEUHATOPHOW ONTUMMU3ALUU. ANTOPUTMBI U CIIOXKHOCTb



ITycts B BepmmHax AVL—mepeBa pacosoKEHbl JIEMEHTBI MAaCCUBA TAaK, YTO JJIA
10001 BEPIIMHBI B JIEBOM €€ MOJAEPEBE PACIOIOKEHBI JIEMEHThI HE OOJIbIIIE YeM

B JJAHHOHW BEPIIMHE, a B IPABOM IMOJJIEPEBE — HE MEHBIIIE, YEM B 3TOU BEPIIIUHE.

a;

A

IIpumep. ITouck B AVL—nepeBe notpeOyet 6osee 25 cpaBHEHUM, TOJIBKO €CIU Je-
PEBO COCTOUT U3 HE MeHee 196417 BepiuH.
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Cay4aiiHble 1epeBbs

Jlns cOanmaHcMpOBaHHOIO JAEpeBa JJIMHA IyTH M3 KOPHS B JIMCT HE IPEBBIIIACT
1,44 1ogn.

JUis ciiy4alHOro AepeBa CpeAHAas IIuHA IMyTH U3 KOPHA B JIMCT cocTraBiger 1,39

logn, HO B XyJlIeM cllydae MOKET 0Ka3aThCsl PaBHOU 7.

JUig cOaJlaHCUPOBAHHOIO JepeBa CPefHAq JuIMHAa IIyTH COCTaBiseT c log n,

C ~1,04.

o«
J5loga
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BriiroueHue HOBOM BepuIinHbl B AVL—1epeBo

IIpn no0aBaeHHUU HOBOM BEPIIUHBI V., K AVL—IepeBy Mbl «CKaTbIBaem» €€ OT
KOpHS BJOJb BETOK M IIOJAy4aeM HOBBIM JIUCT (BUCSYYIO BEPIIHHY).
JlepeBo ocTaeTcsi OMHApHBIM, HO O0aJlaHC MOXET HApPYIIUThCSI. DTH HAPYIICHUS MO-

I'YT BOBHUKHYTH TOJIBKO Y BCPIIWH, JICKAIINX HA ITYTHU OT KOPHA K HOBOM BCPIIINHC.

byneM mocienoBaTeabHO MOJAHAMATHCS OT HOBOM BEPIIHWHBI K KOPHIO U BOCCTaHAB-
JNBATh OajIaHC, €CJIM PTO HEOOXO0IUMO.
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IIycTh V' — camasi HUXKHSISI BeplliMHa AucOaniaHca, TO €CTh HauboJiee yaajaeHHas OT
KOpHS BEpIIMHA TakKas, 4YTO €€ IMOJAJACPEBO C BEPIIMHOH V., UMEET BLICOTY Ak+2, a
JIPYyroe MoACPEBO — BBICOTY K:
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bynem BoccTaHaBIuMBaTh OaaHc B V' clieAyromuM oopazom. Eciu nepBeie /1Ba 11a-

ra Ha (CIMHCTBCHHOM IIYTH) OT ViKYV ACJIal0TCA B OJHOM HaAIIPaBJICHHUH 00a
new

BIIPaBO, WK 00a BJIEBO), TO MpUMEHsIeM IIpaBuiio npoctoro BpamieHus (I111B).

ITIIB:
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Ecnn IICPBLIC ABa mara ACJIA0TCA B Ppa3HBIX HaIIPpaBJICHHUAIX, TO

MPUMEHSIEM MPaBWIO ABOKWHOTO BpameHud (11B):
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YaajgeHue BepuIMHbI

Ha MecTo yaieHHOM BEPIIMHBI V CTaBUM JIMOO CaMyIO MPaBYIO BEPIIUHY V7 JIEBO-

ro noAjAepeBa, 100 camylo JIEBYIO BEPIIMHY V7, PABOTO IMO/IJIEpPEBa
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Hroanc. Kaxpas u3 BepmiuH V,;, M Vi, MOXET OBITh JIHOO BHCSYEH, IHO0O

MPEeABECIYEH, TO €CTh HMMEIOIEH B KA4ECTBE NMOTOMKOB JIMIIb OJHY BEPIIUHY

[ L
L [ ]
L L
0>\ @ Vi
Vi,

Ecnu Ha MecTO yJTaJIeHHOW BEpIIMHBI BCTAET MPEABUCSAYAs BEPIIMHA )V, TO €€ (Bep-

(pa3zyMeeTcsi, BUCIYYIO):

[IIMHBI ) IOTOMOK X IMOJKIIFOYAECTCS K €€ NPEJKY Z:
i.
y = X

Mrak, MOXXHO cUMTaTh, YTO BCEraa yaanaem nucr. IlocaenoBarenbHo ogHUMA-

A

X

eMCsl OT yJaJICHHOM BEPIIMHBLI V K KOPHIO U MCHpaBIsIEM CTPYKTYpYy JiepeBa, €ClIu
HE00OXO0IUMO.
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[TyCTh K TEKYIIEW BEPIIMHE X HA IYTU OT V K KOPHIO MbI IIPHUIIUIA CIIPaBa IO KOPOT-
KOH BETKE. Toraa BO3MOXHO TPH CIIyYasi:

a) B BepiirvHe y BBICOTHI IOJJIEPEBHEB PABHBI:
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0) B BepiimHE y BBICOTA JIEBOrO MOAAEpPEBa OOJIbIIE BHICOTHI IIPABOIO I10/1JIepEBa:
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B) B BepinHe y BBICOTA JIEBOTO IOIIEPEBA MEHBIIIE BBICOTHI ITPABOT0O MO IEPEBA

z(00)

X(10)
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OTmeTuM, YTO yCTpaHEHHUE ArcOagaHca B OJHOM M3 BEPIIUH, MOXKET HAPYIIUTh Oa-
JIAHC B BBILIECTOAIIMUX BEpLIMHAX. Ha pucyHke nokazaH npeaeiibHbIU Clydyanl 3TOr0
saBiieHus. IIpu HavanbHOM aucOanaHce JIMIIb B OJHOM BepIIMHE (JIeXKalllell Hemo-
CPEJICTBEHHO M0/ V) IPUXOJUTCS, TEM HE MEHEE, MMPOU3BOIUTD MEPECTPOMKY JIepe-
Ba BO BCEX BEPIIMHAX HA IYTU K KOPHIO.

N

)
/] /N
[ Al TN
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IIpumep. ITocTpouTts nmocienoBaTeabHOCTh AV L—1epEBbEB A1 JaHHBIX, IIOCTY-
MarolMx B cleayromeM nopsaake: 29, 19,9, 1, 4, 14, 39, 18, 36, 24, 15, 12.
Y nanmuTh U3 MOJIYYEHHOTO JepeBa 24, a 3atem 19.

29 —>»29 —™>» 19 —> 19 —> 19 —> 9 —> 9
/ / / / / 7\
19 9 29 9 29 4 29 4 19 A9
/ PN 2N N
1 1 9 114 201 14 29
o
19 — 9 «— 9 — 9
/' RN / \19 J/ \19
Q
/9\ }6\39 7\ ;6\39 171 14/ \36 171 1/\29
;R 7 PR N AN
1 14 18 24 1 18 24 18 29 39 18 39
N\
R — AN —> AN
0 9 19 9 36
AN AN PAUAN
PONY PR M F R
1 14 18 24 I 12 29 39 1 12 29
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Yunpaxkaenue. ITocTtponuTs mmociaeqoBaTeiIbHOCTh AV L—1epeBbEeB 11 JaHHBIX, M10-
CTyHarIuX B ciaeayromeM nopsake: 15,7, 17,5, 4, 3, 56, 23, 22, 6, 10, 25, 26.
Y nanmuth U3 Moay4eHHOTO JepeBa 6 u 10, a 3atem 15 u 25.
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