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HNEPECTAHOBKA C HAUBOJIBIIUM NAPAJVIEJTENIUIEAOM
YCTOHYUBOCTHU AJI51 ObCIHYXKUBAHUA TPEBOBAHUN
C UHTEPBAJIbBHBIMHU JJIMUTEJIBHOCTAMM OIIEPAIIU

Paccmampusaemca 3a0aua MuHUMU3AYUY CYMMbL 636EUUEHHBIX MOMEHMOS 3A6EPULEHUS OOCTYIHCUBA-
HUS mpebo8anull 0OHUM NPUOOPOM NPU YCI08UU, YO OJi KAXHCOOU ONUMETbHOCIU 0OCTYHCUBAHU Mpebosa-
HUSL 300AHbBI HUNCHSAS U BEPXHSISL SDAHUYbL 603MONCHBIX 3HAYeHull. Paspabamvbieaemes anzopumm crOHCHOCIU
O(nlogn) onsa nocmpoenust nepecmanosku ¢ HauboIbLUIE PA3MEePHOCIbIO U HAUOOTLUUM 0OBEMOM NAPAT-

Jlerenuneod ycmouiugoCcmu.

BBenenune

PaccmatpuBaercs 3aza4a IOCTPOEHHS ONTUMAIBHOTO PAaCIUCaHUsl 00CITy )KUBaHUS TPeOOBaHUIN
mHoxectBa J ={J,,J,,...,J,} omHuM mpudopom c kpurepuem » w.C; MHUHUMH3ALUU CyMMBI B3Be-

IIEHHBIX MOMEHTOB C; 3aBeplIeHUs 00cCIyKuBaHUs TpeOoBaHuil J; € J TIpH YCIOBHH, YTO HAa MO-
MEHT IIOCTPOEHUSI paCIHCaHNs U3BECTHBI TOJIBKO HIDKHSS rpaHula a, >0 u BepxHsas rpaHuna b, > q,
BO3MOXKHBIX JJIUTEIBHOCTEH p; oOcimykuBaHus TpeboBanuii J; € J . ChopmynupoBaHHas 3agaya sB-
JseTcsl Heonpe/eaeHHo! 1 o0o3HauaeTcs 1| a; < p, <b, | > w,C; B COOTBETCTBUM C TPEXIIO3UIIMOHHON
¢dopmoit o | B |y wnaccudukanuu 3agad TEOPUH pacnucaHui [1].

3amavya 1|a; < p; <b, | > w,C;, BO3HHKAaeT, HAHPUMEp, TPH IUIAHUPOBAHMU pabOYero BpeMEHH Ha

HEKOTOPBIH MIEPHO/ BPEMEHH NIPY YCIIOBHH, YTO MHOXKECTBO IIAHUPYEMBIX K BBIIIOIHEHHUIO PaboT 3apaHee
OIIPEZIEIIEHO U CYLIECTBEHHO HE MEHsETCA B XOAE pealln3aluy pacnucanus. s IIUTeNIbHOCTEN TUIaHU-
pPYEMBIX pabOT Ha MOMEHT MOCTPOCHHS PACIUCAHUS M3BECTHBI TOJIBKO AWAINa30HbI (OTPE3KH) HX BO3MOXK-
HBIX JEeHCTBUTENbHBIX 3HaueHui. Kpurepuii > w,C; MOXXHO paccMaTpuBaTh KaK CyMMAapHbII IOKa3aTenb

3¢ (GEKTUBHOCTH BBIMOJHEHHUs PAOOTHUKOM 33[aHHOTO MHOXKECTBa padoT [2].

1. [TocTanoBKa 3agaun

B o0ciyxuBaronryo CUCTEMY, COCTOSIITYIO U3 OQHOTO MPHOOpa, B MOMEHT BpeMeHH ¢ =0 1o-
CTynaeT MHOXXeCTBO TpeboBanuit J ={J,,J,,...,J,} . Kaxnoe tpeboBanue J, € J nomxHO ObITH 00-

CIIy’K€HO IIpubopom 0e3 IpepbIBaHUi B TeUeHHE BpeMeHHU p; €[a;,b;]. 3aecy u nanee p; obo3Ha4aeT

CllydailHyl0 BEIMUYUHY, KOTOpas B IMPOLECCE peaau3aluy PaclrCaHus MOXET OKa3aThCsl PaBHOH JIIO-
0oMy IEeMCTBUTEIBHOMY YHCIy, IPHUHAIJICKAIIEMY 3aJaHHOMY OTpes3Ky [a;,b;]. 3akoH pacmpenesne-

HUS CITy4aliHOM BEJIMUMHBI p, Ha uHTEpBaie (a;,b;) K MOMEHTY IOCTPOEHHS PACIMCAHUS HEU3BECTEH.
Kaxnomy tpeboBanuto J; € J mpumnmcan Bec w; >0, ompeaensiomuil OTHOCUTEIBHYIO 3HAYUMOCTb

aToro TpedoBanus. B 3amaue 1|a; < p, < b, | > w.C, TpeOyercs HOCTPOUTH pacricaHue (IepecTaHOB-

n
Ky) 00CIyxuBaHus TpeOOBaHUN MHOECTBa .J, IPU KOTOPOM B3BelIeHHas cymma » w,C; MOMEHTOB
i=l1
3aBepIleHUs] 00CTYKHUBAHUS TPeOOBAaHUI MPUHUMACT HAUMCHBIIIeE 3HAYCHHUE.
Ecnu BepxHss rpannna a; >0 ¥ HIDKHSAS TpaHUNA b, UTUTENBHOCTEH 0OCITYKUBAHHS KaXKIOTO

TpeOOBaHMS COBIAJAIOT, T. €. b, =a,, TO HeonpeaeneHHas 3ana4a 1| a; < p, <b, | > w,C; npespaiaer-
csl B IETEPMUHUPOBaHHYI0 3a1a4dy 1|| > w,C;, 1 penieHus KOTOpoil CyIIecTBYeT MOJIMHOMHUATIbHBIN
anroputm cioxHoctd O(nlogn) [3]. MHOXECTBO JIOIyCTHMBIX BEKTOPOB JIUTEIHLHOCTEH 00CITyKH-

BaHUA TpeOOBaHUU p ={p,, P,,..., P,,} 0003HAUNM
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T={peRl:aq,<p <b,ic{l,.,n}},

rae R?r — MHOKECTBO BCEX HCOTPULIATCIIbHBIX HeﬁCTBHTeHBHBIX BCKTOPOB Pa3MECPHOCTH 71 .

BekTop p €T BO3MOKHBIX [UIMTEIBHOCTEH OOCTYXKMBaHHs TpeOOBaHUI OyaeM Ha3bIBATH CIIC-
HapueM. [l HeonpeneneHHoM 3amaun 1| a; < p; <b, | Y w,C; MOXeT He CyIIecTBOBATh €IMHCTBEHHOM
IIePECTAHOBKHU, KOTOPasi SABJIAETCS ONTUMAIBHOM Ul BCEX AeTePMUHMPOBaHHBIX 3anad 1| > w,C; , mo-

JTy4aeMbIX M3 HEOIIPEeNICHHOH 3a/laui B pe3yJsibTare (PUKCAIUU TOTO WM HHOTO CIEHAPHS U3 MHOXE-
crBa 7. Ilyctb S — MHOXKeCTBO Beex n! mepectaHoBoK 7, =(J,,J, ,...,J, ) TpeOOBaHU MHOKECTBA

J: S={n,,n,,..,n,} . lox pemennem HeonpeneneHnou 3anaun 1|a, < p, < b, | > w,C; Oynem moapa-
3yMeBaTh MHUHHMMAJIbHOE (110 BKIIOUEHHUIO) MHOXKECTBO IepecTaHoBOK S(7) < S coriacHo ciemyro-
meMy onpenencHuio [4].

Onpenenenue 1. Pemennem Heonpenenennoi 3anaun 1| a; < p, <b, |2 w,C; Gynem Ha-
3bIBaTh MUHUMAJILHOE IO BKJIFOUEHHIO MHOXECTBO nepectaHoBok S(7) < S, Takoe, 94T0 is J1It0OOTo
JIONyCTUMOTO cueHapusi p € I’ cyuiecTByeT nepecraHoBka 1, € S(7), KOTOpas sBISETCS ONTUMAIb-

HOI1 111 IeTepMUHUPOBaHHOM 3a1aun 1| Y w;C; co cueHapuem p .

2. IlepecTaHOBKHU ¢ HAMOO/IBIINM NapaJLIeenune oM YCTOHYUBOCTH
Jns nmpaktudeckod peanuzanuu u3 MHoOxectBa S(7) mpemiaraercs BHIOMPATh MEPECTAHOBKY
T, =(Jy Sy s dy ) €S(T) € MaKCHMAIBLHON PAa3MEPHOCTBIO M MAKCHMANIbHBIM 00BEMOM HapasLiese-

nuIeaa ycToiuuBocTy. i onpeaeneHns napajulesienuIea YyCTOMYMBOCTH ONTUMAIbHOW IepecTta-
HOBKU TpeboBanuii MHoxectBa J ={J,,J,,...,J,} BBeJeM ciefyromue 0003HaueHuUsI.

Yepes 1| p| > w,C; 0003HaUUM [OETEPMUHUPOBAHHYIO 3aiady co cueHapueM p el . Ilycts
J ki 1=y s Ji b 1T Tk 1=4J koo, - MHOXKECTBO S} — 3TO MHOMKECTBO IIEPECTAHOBOK
(n(J7 [k D, I, (S “[k]) €S tpeboBanuii MHOkecTBa J. IlepectanoBka m(J') — 3TO NEPECTAHOBKA

TpeboBaHuii moaMHOXecTBa J' MHOXecTBa J . [To aHajoruu ¢ onpeaenennueM u3 pabotsl [5] maaum
clenyrollee  OIpeAesieHHe mapajulelienuneaa YCTOMYMBOCTH  ONTUMAIBHOM  IEPECTaHOBKHU
T, = (J,cl N/ )eS.

Onpenenenune 2.Iycms n, =(J,,J; ,....,J, )€S — nepecraHoBKa, ONTUMANbHAs XO-
TS OBl IIPH OZIHOM CIICHApUW U3 MHOXecTBa 1 . MaKCUMAaJIbHBINA OTPE30K [Zk[ ,ukl_]g [ak‘_ ,bk[] Oynem
HA3bIBATH MAKCUMAIGHOU 8apuayuet JUIMTEIBHOCTH TpeboBaHus J; B IEPECTAHOBKE m,, CCIH I
000 TIEPECTAHOBKU T, € S, U JH0O0r0 CueHapust p =(py,...., p,) € T, IPU KOTOPOM OHA ONTHUMAJIb-

Ha, IICPECTAaHOBKA 1, OCTACTCA OINTUMAJbHON U JJIAA I000ro ClICHapus

p e 65y p X o, 1K Lo ST

nprdem Juist sodoro cuenapus p''=(pi...,p)eT, p,'(' €[ly ,u; ], cymectByer onTmmanbHas A
3amaun 1| p"' | D w,;C; mepecraHoBka r, € S, - Ilycte N; — MHOXECTBO MHJCKCOB [ BCEX TpeOOBaHMi
J; €J ¢ HellyCThIMH MaKCHMaJbHBIMH BapHalMsAMU UX [UINTEIBHOCTEH. JIeKapTOBO IPOM3BEIECHHE
SB(n,,T) =%, oy [l ou, 1T OyzeM Ha3blBaTh MHOTOTPAHHUKOM (IapajuieNieHIIe/IoM) YCTOHUYUBOCTH
NIEPECTaHOBKHU =, . EciM He cymecTByeT cueHapust p € T, IpH KOTOPOM IIEPECTAHOBKA 77, SIBISETCA
onTuManeHOM 1t 3agaun 1| p | Y w;C; , To monaraem SB(n,,T) =0 .

[ HaxoxpeHus napawienenunena  SB(m,,7) 11 (QUKCUPOBAaHHON  IlepecTaHOBKU

m, =(Jy 5/, 5 J; ) JIOCTATOYHO BBIYUCIUTH MAKCHMAJIbHYIO BapHALMIO KKIOH JUINTEIBHOCTH D ,
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i€{l,2,..,n}. HOKHIOW TpaHully d, ¥ COOTBETCTBEHHO BEPXHIOIO IpaHuily d, MakCHMaJbHOW Ba-

puanun OTHOIICHUA BECa K JJIIUTCIIBHOCTHU MOKHO BBIYUCINUTD CJICAYHOIIUM o6pa30M:
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[ToscHuM TOHSATHE Tapajulelienuiea YCTOMUYUBOCTH Ha CIIEIYIONIEM MpUMEpPE HEOoMpeieNeH-
HOH 3a7a4d C YeTbIpbMS Tpe6OBaHI/I$IMI/I J={J,.J,.J45,J,}, n=4. IIycTe ucxongHsle JAaHHBIE 3aJa4d
lla; < p; <b; | > w,C; onpenenensl B cronbuax 1—4 npuBeneHHON Hwke TaOmunpl. 3HaueHus d, u

d, , BBIYMCIICHHBIE IS IEpecTaHoBKH w, = (J,,J,,J;,J,) , JaHbl B CTOJIOL@AX 5 U 6, a ANana30HbI MaK-

CUMAJIbHBIX BapHallMi JJIUTEILHOCTEH, IPH KOTOPBIX COXPAHSICTCS ONTHMAIBHOCTD IEPECTAHOBKH
m,, —B cronduax 7 u 8.

Hcxonnbie pannble mis npumepa 3anaun 1| a; < p;, <b; | > w,C;

i a; b, W, d7 di | w/d| w/d]
4
1 4 5 400 90 100 4 4 5
3
2 6 9 540 60 80 6 " 9
3 4 10 200 40 50 4 5
4 3 4 120 30 20 - -

MaxkcumanibHbIE BapHaIlii OTHOIIIEHUH BECOB K JUTUTENFHOCTSM TpeOOBaHMMA, TTPH KOTOPBIX CO-
XpaHseTcsl ONTUMAJILHOCTh IEPECTAHOBKH T, , HA pUC. | 3aIITPUXOBAHBI.

TpeboBanne

T

o %

gl

10 20 30 40 50 60 TO S0 90 100
Bec/nmurensHOCTH

Puc. 1. MakcumanbHbIe Bapualliy OTHOIICHUH BECOB K JNTUTEIBHOCTSIM OOCITy>KUBaHUS TPeOOBAHHI
[Napannenenunen ycTOWYMBOCTH EPECTaHOBKU n, = (J,,J,,J;,J,) U300paxkeH Ha puc. 2.
Pa3smepHocTs | N, | mapamienenuneaa ycToiuuBocTu SB(n,,T) paBHA KOJINYECTBY TPeOOBaHUH

J, , IUT KOTOPBIX BBITIOJIHSETCS HECTPOTOE HEPaBeHCTBO d; < d; . OG03HAYMM UYepe3 n* ancmo Tpe-

OOBaHMH, JUISl KOTOPBIX BBINOJHSIOTCS COOTHOWEHust d, =d; wu a, <b, . OTHOCHTENBHBIH 00bEM

VoISB(n,,T) MHOTOIpAaHHHKAa YCTOHYMBOCTH OyAET BBIUUCIATHCA KakK IPOU3BEACHHE BEIUYNH
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(uy, — 1 )/(by, —ay. ) mmst Beex TpeGoBaHuil J; ¢ OTpe3KaMmu [/ ,u; ] MaKCHMaNbHBIX BapHALlUH JUIA-

TCHBHOCTeﬁ, I KOTOPBIX BBIMMOJIHACTCSA CTPOro€ HEPABCHCTBO lk- <uy .

Puc. 2. Muororpannuk 7, B KOTOPOM BbIJIENIEH Napajienenune]] yCTOHYUBOCTH
nepecranosku w, = (J,,J,,J;,J,)

Haubomnbimit HUHTCPEC JIA MPAKTHYCCKOrO HUCIOJB30BAHUA IPEACTABIIAIOT IIEPECCTAHOBKU
n, € S, UMEOLIe HanOOIBLIYIO pa3sMepHOCTh | N, | mapamnenenuneaa ycroituusoctu SB(w,,T). Ec-

TN TaKUX TEPECTaHOBOK HECKOJBKO, TO CIIEAyeT BHIOMpATh MEPECTaHOBKH C HAWOOIBIIUM OTHOCH-
TEIbHBIM 00BEMOM MHOIOIPaHHMKA ycToHuuBocTu SB(m,,T) CpeAn BCeX IEpPEeCcTaHOBOK 7, €S ¢

HanOOJBIINMH PAa3MEPHOCTSIMH MHOTOTPAaHHUKOB YCTOHYMBOCTH | N, |=| N, | 1 MUHUMAaJIbHBIM KOJIHU-
9ecTBOM 7" MaKCHMalbHBIX BapHalMil ¢ HyJIEBOIl JUIMHOM, T. €. NEPECTAHOBKY (IIEPECTAHOBKH) C
HanOOJIBIINM OTHOCUTEIBHBIM 00bEMOM COOTBETCTBYIOIEr0 MHOTOIPaHHUKA pasMepHOCTHU | N, | —n*.
(OtHOCUTENBHBIN 00beM VolSB(w,,T) BBIMHCISIETCS KaK MPOU3BEICHIE BEIMUNH (uy, — I, )/(bki —a;)
JUTs BceX TpeOoBaHMid J. k, C OTpe3Kamu [lk,- ,uki] MAaKCHUMAJIbHBIX BapUalUil JJIUTEIbHOCTEN, I KO-

TOPBIX BBIINOJIHACTCS CTPOTO€ HEPABEHCTBO [/, <u; .) MHOXECTBO BCEX TAaKUX NEPECTAHOBOK T, € S

obo3naunm S .
JUtst moCcTpOeHHsT TIepecTaHoBKU 7, € S pa3paboTaH IMOJIMHOMHAIIBHBIH anroput™. PaceMoT-

PUM CBOICTBA MHOTOTPaHHHKA YCTOMYMBOCTH, KOTOpPBIC MO3BONMIM Pa3paboTaTh alrOpUTM MUHH-
MaJIbHOM aCHMITOTHYIECKOH cioskHocTH O(nlogn).

Ceoitcmeo 1. [{ns niobvix mpebosanuti J, € J u J,€J , v+#i, 6 nepecmanoske m, GbINOIHSA-
emcsl pagencmeo

CgoiictBo 1 cienyer HenocpeacTBeHHO U3 hopmyd (1) u (2).
Hcronp3ys cBOMCTBO 1, MOKakeM, Kak MOJKHO OIPEAEINTh MOpsIoK TpeboBanus J,; € J OTHO-

CUTEJILHO TPeOOBaHUs J,eJ g JIO00r0 Vv #i B MEPECTAHOBKE T, = {Jtl,...,Jt }. PaccmotpuMm Bce

W, w; w, w
TPU BO3MOXKHBIX CIIy4asi IEPeCeYeHUs] OTKPHITOr0 HHTEpBaja b—’,—‘ C OTPE3KOM b—v,—v
a

i i v v

W“<m, W'<m; 3)
b, b a, a

i v i

@
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I —+=—+, —==—"; 4)
bv i av ai
(I10) Z >W W W (5)
a, a

[Ipennonaraercs, 4To XOTs OBl OJJHO U3 HEPABEHCTB (5) SBISETCS CTPOTUM.

B ciyugae (III) mHOXXecTBO Tpe©oBaHmii J,, , A1 KOTOPBIX BBIOJHAIOTCS HEPABEHCTBA (5) OTHO-
CUTENbHO TpeboBanus J; , Oynem obo3Hauats J (i) .

Ceoitcmeo 2. /[na cryuasa (1) cywecmeyem nepecmanoska n, € S™ , 6 komopoi mpebosarue J;
npeduiecmeyem mpebosanuio J .

HoxaszatensbcTBO. B cayuae (I) uckomslil nopsagox tpe6osanuit J, u J; B mepecra-
HOBKE 7, € ™ MOXeT OBbITb ONpPEJEICH CTPOrUM HepaBeHCTBOM U3 (3): TpeGoBaHMe J; MpeIIIecTBY-
eT TpeboBaHu0 J, B IepecTaHOBKe =, . JleHCTBUTENBHO, ecnu TpeOoBaHuEe J,, MPEALIECTBYET TPeOo-
BaHMIO J;, TO 00e MakcUManbHble Bapuatu [/;,u;] u [[,,u,] nnmutensHoCcTEel 00CTy)XUBaHUS Tpebo-
BaHUH p; U p, B IIEPECTAHOBKE m, € S IYCTHI (3TO clenyeT u3 paBeHCTB (1) u (2)).

Cesoiicmeo 3. /[na cnyuas (1l) cywecmeyem nepecmanoska =, € S™, 6 komopoi mpeboganus
J; u J, pacnonosicenvi paoom (00Ho HenocpeocmeeHHo 3a Opyeum): i =t,, v=t,,,.

JdoxazatenbcTBo. Ecmu tpeboBanus J; u J, pacmojoXeHbI PSIOM, TO MAKCUMATLb-
Has eapuayus [l,,u,] nnuTeabHOCTEN 00CIyKUBaHMS TpeOoBaHUSA p, AN J1000ro TpeOoBaHHs
J,eJ\{J;,J,} B nepectaHoBKe m, HE MEHbLIE, YEM B CIydae, KOIJa HEKOTOpPOEe TpeOoBaHHE
J, €J\{J;,J,} pacnonoxeHo mexay TpedoBaHusMU J; 1 J, .

Ecnu BeIMOIHAIOTCS paBeHCTBA (4), TO MOXKHO OIPAHUYHUTH OUCK NMEPECTaHOBKH 7, € ™ TOA-
MHOKECTBOM I1€PECTAHOBOK MHOKECTBA S C PACHONIOKEHHBIMH PsiIoM TpeboBaHusmu J; u J, (CBOii-
ctBo 3). Kpome Toro, mopsinok takux TpeboBanuit {J,,J,} He BiIugeT Ha 00bEM MHOTOTpaHHHKA YC-

TOWYMBOCTU U Ha €T0 pa3Mep.
3ameuanue. CormacHo CBOWMCTBY 3 MpH IOWCKE MEPECTAHOBKU 7, € S™ mapy TpeOoBaHMI

{J;,J,}, Anst KOTOPBIX BBINOIHSAETCS (4), MOKHO paccMaTpUBaTh Kak OHO TpeOoBaHuUE.
OneHuM KOJUYECTBO MAKCUMANbHBIX gapuayuil [I;,u;] IIATEeIbHOCTENH 00CITYyKUBAaHUS Tpe-
O6oBaHus J; € J, KOTOpbIE MOTYT BOSHUKHYTh B IlepecTaHOBKax U3 MHOxecTBa S . [Ipu dpopmymnu-

POBKE W J0Ka3aTebCTBE CBOUCTB 4(ii) m 5 OymeMm mpexamosaraTh, YTO MHOXECTBa TPeOOBaHUH,
MOMapHO yJOBJICTBOPSIONINX HEpaBEeHCTBaM (4), pacCMaTpUBAIOTCA KaK OJHO TpeOoBaHue (CM.
3aMEYaHue).

Ceoiicmeo 4. (i) /[na puxcuposannoii nepecmanosku n, € S mpedosanue J; € J modcem umems

He Dosee 0OHOU MaKkcumanbHou eapuayuu [1;,u;] orumenshocmu p; €[a;,b;] 6 nepecmanosxe «, .
(ii) Ans 6ceco mnoscecmea nepecmanosok S monvko 6 cuyuae (I11) mpebosanue J; € J modcem
umems 6onee wem oony (| J(i)|+1>1) maxcumanvuyio sapuayuio [I;,u;] onumenvnocmu p; €[a;,b;]

071 KAKOU-1ub0 nepecmanoskil U3 MHOJICecmea S.
HoxkxaszatennbcTBo. Yacts (i) cBOMCTBA 4 clieAyeT U3 TOro akra, 4To HEImycTast Maxcu-
manvHas eapuayus [l;,u;] aaurenbHOCTE 00CIyKuBaHus TpeboBanHus J; € J (€ciu OHa CyIIECTBY-

€T) OJHO3HAYHO OIpeJesieHa MOIMHOXXECTBOM TpeOoBaHuil J (i), pacmooXeHHBIX nepel TpedoBa-
HUeM J; B IIEPECTAHOBKE T, , M MOJAMHOXKECTBOM TpebGoBanuii J ' (i), pacronokeHHbIX mocie Tpeo-

Banus J;. [lonmuoxkectsa J ™ (i) u J ' (i) omHO3HAYHO omnpeeneHbl i GUKCUPOBAHHOM TepecTa-

HOBKHU 7, € S ¥ (PUKCUPOBAHHOIo TpeboBanus J; € J .
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Yacte (if) cmoiicTBa 4 cieayeT W3 CISAYIOMUX COOOpakeHWH. EcCam OTKpPBITHIA HHTEpPBAI

W w; wy, Wy
—-,— | He mepeceKaeTcst ¢ OTPE3KOM ,—

bi a; y Gy

JUISL Kaskaoro tpebosanus J, € J , TO CylIecTByeT

1iepecTaHoBKa m, € ™ ¢ MakcHManbHOM Bapuanuei [/;,u;]=[a;,b;] nnuTenbHOCTH 00CTYKMBAHUSA
TpeboBanus J; € J .

w; W, w, w,

Kaxnoe tpeboBanue J,eJ c | —,
b, a; b

i i v Gy

# (J , yIOBIETBOPSIONICEe HEpaBEeHCTBAM

(3) (cmyuaii (I)), MOXKET yMEHBIIUTh MAKCUMAJbHYIO Bapualuo [/;,u;] JINTEIbHOCTH OOCIYKUBaHUS
TpeboBanusa J; € J, HO HE MOXKET IOPOJUTh HOBBIX MaKCHUMAJIbHBIX BapUalluil ATUTEIBHOCTH 00CTy-
’unBanHus TpeboBanus J; € J .

B cinyuae (I1I) TpeboBanue J, , ynoBiaeTBOpsmOlIiee HepaBeHCTBAM (5), MOXKET [IOPOJUTH HOBYIO
MaKCHUMAJIbHYIO BapUaLUIO JUINTEIbHOCTH OOCIYKUBaHUS TOJIBKO TpeOoBaHuUs J;, YIOBIETBOPSIOLIE-
ro HepaBeHcTBaM (5). Takum 00pa3oM, KOJIMYECTBO IJIEMEHTOB |L(i)| MHOXecTBa L (i) Takux OTpes-
KOB [/;,u;] He npeBbImaet uyncna |J(i)|+1.

OGo3naunm vepe3 L' ymnopsimoueHHoe MHOXeCTBO (i,[l;,u;]), cocTosiiee M3 BCEX OTPE3KOB
[/;,u;], Kaxknplii U3 KOTOPBIX SIBJIETCA HAUOOJBIIMM M3 MaKCUMaJIbHBIX BapualUi JUIMTEIbHOCTEH
oOciry>kuBaHust p; Tpebosanus J; € J 1o BceM nepecTaHoBKaM U3 MHoxecTsa S. I[lycts L — MHOXe-
ctBo (i,[/;,u;]), cocrodiiee U3 BceX OTPE3KOB [/;,u;], ABIAIOIIUXCS MAaKCUMAIbHBIMH BapHaLUSIMU
JUINTENIbHOCTEN 00CIy)KUBaHUS p, Bcex TpeOoBaHuil J; € J B Kakoi-1MOO IEepecTaHOBKE U3 MHOXKE-

crBa S.
Ceoiicmeo 5.

L'<n.

HokaszaTenbcTBO. [IOCKONBKY MHOXKECTBO L' COIEPXHUT HE Gojiee OHOM MaKCUMAaIIb-
HOIl BapHalMy JIMTEIBHOCTEH 0OCITYKUBAHUS p,; Kax1oro TpeboBanus J; € J, TO I HEro Takxke
BBITIOJHAETCS HEPABEHCTBO | L' [<n.

HerpynHo yOenuTbcsi B TOM, YTO NOKa3aHHBIC YTBEPKICHUS MO3BOJIAIOT 00OOCHOBATH CIEAYIO-
muid O(nlogn) -anropuT™M MOCTPOSHUS TEPECTAHOBKH, MHOTOTPAaHHHUK YCTOWYNBOCTH KOTOPOH MMeEeT

HanOOJBIIYIO0 PA3MEPHOCTh M HAUOOJIBIINI OTHOCUTEBHBIH 00bEM.

Anzopumm «MHO202panHuUK)

Bxon: orpesku [a;;b;], Beca w;, TpeboBanus J; € J .

Beixon: mepecraHoBka m, € ™, MHOTOTpaHHUK ycToiuuBocTd SB(x,,T) .

w w
[lage 1. Tloctpouts crmcku M(U)=(J,, ,....J, ) 1 w(U) = b”‘ yeees b”” B NOpSAJKE HEBO3pac-

uy uy
TaHusA 3HayeHud w, /b, . Eciim Ha HEKOTOPOM NOJMHOXKECTBE TpeOoBaHuil 3HaYeHus w, /b, COB-
r r r r

MajalT, TO TPeOOBAHMS DTOTO IOJMHOKECTBA COPTHUPYIOTCA B TOPSAIKE HEYOLIBAHHSA 3HAYEHUI
w, /a, .

w w
Ilae 2. Tloctpouts crmcku M (L) =(J;,....J; ) 1 w(L) = —1],..., Llg MopsZIKe HEBO3pacTa-

a, a,

n

HUs 3HaueHuil w; /a; . Eciu Ha HEKOTOpOM MOAMHOMKECTBE TpeOOBaHUI 3HadeHHs W, /a; COBHa-

JarT, TO TpC6OBaHI/IH 9TOr0 MOJAMHOKECTBA COPTUPYIOTCA B NOPAAKE Hey6LIBaHI/I$I 3HAYCHUI wy /bl .
r r
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v WV

N w
Illaz 3. Ecnm cymiecTBYIOT MHOXKECTBA TPeOOBAaHUN C OJMHAKOBBIMH OTPE3KaAMHU RNk TO

14 av

OCTaBUTH IJIsA ﬂaﬂLHeﬁH.[el"O PacCMOTPCHUA TOJIBKO OAHO U3 HUX (CBOﬁCTBO 3) Ilonoxuthb n, paBHbIM

KOJIMYECTBY OCTABIIMXCS TPEOOBAHHA.
Llae 4. Tlonoxute j=1.

Hlaz 5. Ecnu j < n;, To mepelTH K mary 6, nHaue nepeiTu K mary 12.

llaz 6. Ecu J,, =J,; , T0 TpeboBaHue J; IOIKHO OBITH PACIIONIOXKEHO B MO3ULMU j B IEpe-
J J J

craHoBke 7, € S™, mepeiiti k mary 7. B npotuBHOM ciyuyae TpeGoBanue J; =.J; yHOBIETBOpSCT
J
HepaBeHCTBaM (5), IepelTH Kk mary 8.
Llaz 7. Tlonoxute j:= j+1. Ilepeiitu k mary 5.

[llae 8. Tloctpouts MuOXKEcTBO J(i)={J, ,...J, } BCex TpeboBanmii J,, ymZOBICTBO-
; i}
psatomux HepaBeHcTBaMm (5), rae J; =J; =J,, . Eciu B mosummsx Joenk B crimckax M(L) wm
J

M (U) crosT pa3Hble HAOOpPHI TPEOOBAHU, TO IEPEMECTUTh TpeOoBaHus MHOXecTBa J(i) B IO-
3unuu j +1,...,k B cnuckax M (L) u w(L), CIBUHYB OCTajJbHbIe TpeOOBAaHHUSI COOTBETCTBEHHO

BIIPaBO.
Llaz 9. Bri6pats HanbonbIuii quanasoH [/; ,u; ] U3 BceX qUANa30HOB, IOCTPOECHHBIX IS
J J

tpeboBanus J; =J;, n pa3buts MHOXKecTBO J (i) Ha moamuOxkecTBa J (i) m J ™ (i), onpenensromme
J

JAana3ox [le ,ulj] (cm. anroputm «/lnanazon»).

Llaz 10. B nepecranoske 7, € S™ nomectuts TpeboBanust muoxects J (i), {J;}, J (i) B
HO3ULUH J,...,k . [Tonoxuts j=k+1. [lepeiitu K mary 5.

Ilaz 11. Y nanenHsie Ha mware 3 TpeGOBaHMs Pa3MECTUTh B TIEPECTAHOBKE 7, € S PSIAOM C

WV WV
TpeOOBaHHEM C TAaKUM XKe OTPE3KOM N

v aV

Illae 12. IlocTpouTh MHOLOTPaHHUK ycToMuuBoctd SB(7,,T) no anropurtmy STABOX, mpen-

JIO’)KEHHOMY B CcTaThe [5].
IIpu mpeacTaBneHun yHOPSAAOYCHHBIX MHOXKECTB M (L) u w(L) B BHJE CIIMCOYHBIX CTPYKTYpP

nepemenieHne TpeOoBaHui MHOXKecTBa J(7) B mo3uuuu j + 1,...,k B ciuckax M (L) u w(L) Ha mia-

re 8§ CO CIBUTOM OCTAIBHBIX TPEeOOBaHMI BIIPaBO MOXKHO Pean30BaTh 3a OJWH mepedop TpeOoBaHUM
MHOkecTBa J(7) . st aTOTO Iepen BhINOMHeHUEM mara 1 s sneMenToB cnucka M (U) HeoOxonu-

MO COTIOCTaBUTh UM aJIpeca COOTBETCTBYIOIIUX IEMEHTOB criucka M (L) .
[lpu "BbmoNHEHWM mmiara 9 creayeT yduThIBaTh TOT (DakT, YTO TpeOOBaHUS MHOXKECTBA
J(@)=A{Jy s, 3 B cnucke M(U) pacnonoxeHbl B MOPsIKE HEBO3PACTAHWs 3HAYCHHI W), /b, ,
J - r r

Jj<r<k-1,B cury 4yero Haubonpmuil nuana3oH [/, ,u; ] MOXKHO HAWTH C MOMOLIbIO AITOPUTMA
J J
«/Imanazon» 3a onuH nepebop TpeboBaHuii MHOXecTBa J (7). s aToro Hy>kHO mepedupaTs Tpebo-
BaHWS B MOPSIKE HEyObIBAHUs 3HAYeHUil w, /b, W ompenenstb oTpe3ku [d; ,d," | mexmy TpeGoa-
r r J J
HUAMH, CMEXHBIMA B criucke M (U) . Huwxkniowo rpanuny d; otpeska [d; ,d;" ] mexny TpeGoBanus-
J J J

mu J, ®J, MOXKHO ONPEACITUTH 10 Gopmyie
dj =maxid; ,w, la,}. (6)

COOTBGTCTBy}OH.Iy}O BCPXHIOIO I'PAHUILY MOKHO IMOJIYYUTH 110 Q)OpMyHe

Upy U
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I'padmaeckn 3TOT cimydaii ToKazaH Ha puc. 3.

We Tk wy
Wy Jv Wy by ay,
—
¥ ay
W_m Jm W
—_—
bm 23
Wi W
- T T—
b: J &

Puc. 3. lHTepBaNbl OTHOLICHUH BECOB K IIUTENFHOCTAM 00CTYKUBAaHHS TPEOOBaHUI

IMoctpoum cimcku M (U) u M (L) u MHOXecTBO TpeboBanuit J (i) :

MU) =, J s s di)s
H._)
J(i)

M(L) = (Jia‘]ka‘]ma‘]v) 5
J(l) = {Jk"]v"]m} .

TpeboBanus muoxectsa J(i)=1{J,,J,,J,,} B cuucke M (U) pacnoyoXeHbl B IOPSAKE HEBO3-
pacTtanus 3HadeHuit w, /b, . Ilepebupas TpeOoBaHusA MHOXeCTBa J (i) B Mopsjike HEyObIBaHMs 3HA-
yenuit w, /b, (1. e. B oOpatHOoM mopsnke: (J,,,J,,J;)), HOTydaeM cIeoyIOIIUe YeThbIpe BapHUaluH

OTHOLICHUS BCCOB K TJIMTCIBHOCTAM O6CJ'Iy)KI/IBaHI/I$I Tpe60BaHHI712

w;, w
1) _l’ bm 5
bi m
- W w,
—'m v JH).
2) & (nockonbky d; =—2>—Y=d);
m v
w, W, | W W W
3) ma'X m’ = 5 k N 2 b k ;
a, 4a, bk Ay bk
W, Wi | W W, W
4) | maxd—m =L 20 =) Tk T
Ay A ) 4 ap a;

W3 nomy4eHHBIX WHTEPBAJIOB BHIOUPAETCS TOT, KOTOPBIN JaeT caMylo OOJBIIYI0 MaKCUMAIbHYIO
BapHUAaIHIO JUTATCTFHOCTEH 00CITy )KHBaHUS TPeOOBaHUHA.

CrnenyeT OTMETUTh, YTO (PMKCUPOBAHHBIA MOPSIIOK CIENOBaHUS TPeOOBaHWH B IEPECTaHOBKE
tpeGoBannit muoxectsa J \(J(i)UJ; ) moxer npuBecTH K HEOOXOIMMOCTH PACCMOTPEHHS B alro-

J
putMme «Jlpanazon» CokpalleHHbIX auanaszoHos|d..b.], [a.,b.]c[a..b.], z€{u joeesUpysl ;) BMECTO
3aJJaHHBIX OTPE3KOB [az,bz] BO3MOYKHBIX JJIUTENIBHOCTEN 00cmyxuBanus TpedoBanuii J, € J())UJ, .
J

I'paHuIIbl OTHOIIEHHIA BECOB K UTUTEILHOCTSM JJIsl COKPAIICHHBIX THAIA30HOB MOXHO OTPEICIHUTH 110
hopmyiam

w,/a, =min{w. /a.,w, /b, },w, /b, =max{w,/b,,w,_/a; }. (8)
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Anzopumm «/Juanazon»
Bxon: otpesku [a;,b;], Beca w;, J; € J, MHOXecTBO J (i) = {Juj yeeesy,  } A TpEGoOBaHusL J I
cimcok M(U) =(J,, s Jy, ) TpeOOBaHMI, PaCIIONIOKEHHBIX B TIOPSIKE HEBO3PACTAHNS 3HAYCHHIN W, / bu,. ,

CITMCOK M(L) Z(Jll"""]lj,l’Jlj""’Jlk,l’Jlk’JlkH""’Jl”):(Jll""’Jlj,l’J . J Jl

Up1?

u, o) Tpe-

GoBaHNI1, PaCIOIOKCHHBIX B NOPS/KS HEBO3PACTAHMS 3HAYCHUI W, /a; [ TpeGoBanuii J, ,...,J,
r r J—

u JZM,...,JI .

n

Brixox: HanGonpmuil tuana3ox [11/ Uy ], monmuoxectBa J (i) u J (7).

Illae 1. Haiiti COKpaleHHbIH Jnanasol [a,b] =[w, / l; W, /&ﬂ- ] oTHOIIEHHS BECa K [UINTEID-
HOCTSIM 00cyXuBaHus TpeOoBaHus J /, 1O thopmynam (8). Ecmn [a,b] #(J, TO IepeTn K mary 2,
MHAYe MOJ0KUTh [l,j Uy, 1=, J (i))=J(i), J"(i)=D, nepeiitn k mary 9.

gz 2. Tlonowuts t =k =1, ty=t+1, d; =w, /b, d;; =w, /by Al up 1=[w, /d,j,w,j /d; 1,

J()=JG),J " ()=D.

llaz 3. Ecnu t < j, TO IEpeWTH K mary 7.

Hlaz 4. TlonoxuTh d,; =max{d,;,wut /a, }. Ecim t> j, 1O IONOXHTH d;; =w, /b B
NPOTHUBHOM CITy4yae MOJO0XKHUTh d ,J; =b.

Hlaz 5. Ecnm nuamasoH [d ,;,d lj] N[a,b] He mycT, a JUIMHA COOTBETCTBYIOLIErO OTPE3KA [ll’j ,ul'j ]
OoubIle JUIMHBI OTpE3Ka [/ 1,>Uy, ], TO OMOKUTS [1; 1y 1= [l,’j ,u,’j ], t,=t.

Ulae 6. Ilonoxurts ¢ :=t—1. Ilepeiitn x mary 3.
Llaz 7. Ecna t, = j , To nonoxuts J_(i)=3, J({i)=J().

Llaz 8. Ecna j <ty <k , 1o nonoxuts J (1) = (S, »ors/, ) JT D=y sy )

ut1+1 ’

Llae 9. Konen anropuTtma.

Iar 3 anropurmMa « MHOIOIpaHHHUK» OCHOBBIBACTCS HA CBOMCTBE 3 M MPUBEIACHHOM 3aMCUaHUH,
mar 6 — Ha CBOMCTBE 2, maru 8, 9 —Ha cBoiicte 4 (9acth (i)). lllar 10 ocHOBaH Ha Teopeme, KoTopast
JIOKa3aHa HHXKeE.

Ceoitcmeo 6. Cywecmeyem nepecmanoska w, € S™ ¢ mnoocecmeom nap (i,[l;,u;]), 20e i —

Homep mpebosanus, [l;,u;] — maxcumanvuas eapuayus orumenvHocmu p;, J; €J, makou, umo
muoocecmso (i, [1;,u;]) cosnadaem ¢ mnosxcecmeom L' L .

HoxkaszarenbcTBo. Jua kaxaoro tpebosanus J; MaKcuMalbHble Bapuauuu [/;,u;]
MOKHO HaWTH Kak OTPE3KM MaKCHMAalbHOH JJIMHBI, JUIi KOTOPBHIX BBINOJHAETCS PaBEHCTBO

w., w: w,ow
_l’_l ﬂ _v’_v

; 5 = s Becex Tpebomanmit J, € J \J,. [lockonpky s Bcex TpeOoBaHUH J;
; a

i i v v

Wi Wi Wv Wv

uMeeT mecto Brimrodenue [/,u;]c[a;,b;], To | —,— || —, ;
u

i li Y
MOXXHO BLIGpaTL HaI/I6OJ'IbLLIyIO U3 MaKCUMAaJIBHBIX Bapnaunﬁ. HpI/I O9TOM JI1 KaXa0ro U3 Tpe6OBaHI/II71
C HeHYCTOﬁ MaKCUMAaJILHON Bapnauneﬁ OTHO3HAYHO ONPEACIAOTCA IMOAMHOXECTBA HPEAIICCTBYIO-

= . Jlns kaxaoro TpeboBaHuUs
v

. w.: W,

X €My ¥ CIIEAYIONMX 32 HUM TpeboBaHuil. I[l0cKONBKY MHTEpBAIBI —’,l—’ HE TIepeceKaroTcs,
Uu.: .

1 1

MOJKHO TOCTPOUTH MEPECTAaHOBKY, YJIOBIETBOPSIOUIYIO yCIOBHSIM cBoicTBa 6. Takas mepecTaHOBKa
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Oyzer MMeTh MHOT'OI'PaHHUK YCTOMYMBOCTH C HauOOJbILEH pa3MEpHOCThIO, HAUOOJIBIIMM OTHOCHU-
TEJNILHBIM 00bEMOM i MUHUMAIIbHBIM KOJHYECTBOM MaKCHMAIBHBIX BapHALMi HYJIEBON JIJTHHBIL.
g nokazarensCTBa TEOPEMbI MpoaHATIU3upyeM anroput™M «MuororpaHauk». Ha marax 1-3 u 6

Bce Tpeboanus J' = {J, |Juj =J,=J l,-} PacIOJIOKEeHBI OMHAKOBO B 00omx crimckax M (U), M (L)

¥ UMEIOT (DMKCUPOBAHHOE DACIIONOKEHUE B MEpecTaHoBKe 7, € S . PacronokeHue OCTAbHbIX
Tpe6osanuii J\J' B nepecTaHoBke m, omnpejensercs Ha marax 8, 9. OUKCUPOBAHHBIN TOPSIOK Clie-
noBanus TpeGoBanuil J' MOXET COKpaTWUTh TNepBOHAualbHbIH nuanason [a;,b;] TpeGoBauwuii

J; eJ\J', 0603naunm ero uyepes [aj,bf] Taxum 06pa3om, Ha marax 8, 9 st TpeGosanuit J; € J \ J'

BMECTO AMaIla30HOB [a,-,bi] B aJITOPUTME «MHOFOFpaHHI/IK» paccMaTpuBarOTCA, BO3MOKHO, YMCHb-

HIEHHbIE JUaIa30HbI [cil.,bnj] .

Teopema. Ancopumm «Mno2ozpannuky cmpoum nepecmanosky m, € S™, makyio, Ymo. pazmep-
Hocme | N, | mnozoepannuxa ycmouusocmu SB(m,,T)=x, [l ,u, 1T aeiiemca nauborvuiel cpeou
6cex nepecmano8oK S, a OMHOCUMENbHBILL 00beM MHO20epanHuKa ycmouuusocmu SB(n,,T) sensemcs
HAUOOMLUUM CPeOU 6ceX NEPEeCMAaHOB0K T, € S, UMEIOWUX HAUOOILULYIO PAZMEPHOCHIb UX MHO2OSPAHHU-
KO8 YCMONHUBOCI U MUHUMATLHOE KOTUYECB0 N* MAKCUMATbHbIX 8apuauii Hylegot OuHbL.

JdokazaTtenbcTBO. [lokaxeM, 4TO MOCTpOEHHAs O aNropuT™My «MHOTOTpaHHUK» Iie-

pecTaHOBKa yAOBIETBOpseT cBOMCTBY 6. CormacHo maram 1-7 amroputma «MHOTOTPaHHHKY, €CIIH
U1 TpeOoBaHMA J; BBINOJHSIOTCS yCJIOBHUS Iara 6, TO JUIsL HEro ¥ KaKI0ro U3 CIEAYIOIUX 32 HUM B

IIepEeCTaHOBKE 77, TpeOOBaHMI BHINOIHAIOTCS ycioBus (3). B atom ciryuae TpebGoBanue umeer He 60-
Jiee OJTHOY MaKCHMaJIbHOW BapHallMy, U OHA MOXKET OBITh HEILYCTOW TOJILKO TOT/a, KOrja TpeOoBaHue
J; pacnosnoxeHo nepes BCeMH MOCIEAYIOUMHU TPEOOBaHUSMHU B IIEPECTAHOBKE 7T, .
* v
O603HauuM uyepe3 J MHOXKECTBO BceX TpeOOBaHMH J;, IUI1 KOTOPBIX CYLIECTBYIOT TpeOoBa-

HuUA J,, Takue, 4To TpeboBanus J; u J, HOMapHO yJOBIETBOPSAIOT HEpaBEHCTBaM (5), U KOTOpHIE
. o *
caMHU He IpUHa/UIexaT HU oJHOMY U3 MHOxecTB J (i) . Torzna ans Bcex tpeboBanuit J; € J , coriac-

HO CBOMCTBY 4 (4acth (if)) u maram 8-11 anroputma « MHOrorpaHHuK», MHOxkectBa J (i) u J ' (i),
COOTBETCTBYIOIIME HAauOOJIbIICH MaKCHUMaJIbHON Bapualuu TpeOoBaHus J,, ompeiessitoTcs nepebo-
poM MHOXecTB J (i) . B aTOM ciydyae MakcuManbHble BapHaluy TPeOOBaHHS OIMPEENSIOTCA C YIETOM
HPEALIECTBYIOIUX MYy U CIEeIyIOIMX 3a HUM TpeOoBaHuil. [loaTomy TpeboBanus J, , IpuHAIEKa-
IIME OJJHOBPEMEHHO HECKOJIBKMM MHOXecTBaM J (i), MOTYT pacCMaTpUBaTLCS B Mape C JIHOOBIM U3

%
MHO)kecTB J; €J . Ilocne BbimonHeHus mara 8 s TpeGoBaHus J; ycnoBus (3) JDOIDKHBI BBINOJ-
HATBCA UL TpeboBaHus J, M A Kaxznoro u3 TpeOoBaHuid J,, BKIIOYEHHBIX B IIEPECTAHOBKY 7, Ha

1

0oJiee MO3THUX UTEPAIIHIX.

3. Pe3yJIbTaT]>I BBIYUCIUTE/IbHBIX JKCIICPUMEHTOB

[IpoBeneHHBIC BHIYUCIUTEIBHBIC JKCIIEPUMEHTHI HA MHOXECTBE CIyYailHO CreHEPHUPOBAHHBIX
MIPUMEPOB TOKAa3all BHICOKYIO 3((EKTUBHOCTh pa3pabOTaHHOrO AJTOPUTMA KaK MO BPEMEHHU pelle-
Hus 3anaun 1| a; < p; <b, | > w.C,, Tak U IO Ka4eCTBY IOIy4aeMbIX PACIUCAaHUN (II€PECTaHOBOK) OT-
HOCUTEIbHO Kputepus » w,C,. DKCIEpUMEHTH! NIPOBOAMINCH HA HNEPCOHAIBHOM KoMIbloTEpe Pen-

tium(R) 4, CPU 3 GHz, 1,00 GB RAM.

ITocTpoeHne npuMepoOB NPOBOAMIOCH 1O cieaymomieil cxeme. s kaxaoro TpeOOBaHUS CiTydaii-
HBIM 00pa3oM reHepupoBaiach cepernHa C WHTEpBaja JUIMTEIBHOCTEN ero 00CTy>KUBaHUS U3 TUaIa30Ha
[1, 100]. Hmwxass TpaHWIA IIUTETHHOCTH OOCITY>KHUBaHUsS TPeOOBaHUS BBIUUCIUIACHE TIO (dopMye

a; =C-(1-L/100), Bepxusist — no opmyne b, =C-(1+L/100), rae L — NOrpemHoCTs JIUTEIBHOCTU
o0ciyxuBaHMs TPeOOBaHMUS B IPOLICHTaX. Bec kaxoro TpeOGoBaHus reHeprpoBaicst B quamnasone [1, 50].
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BenmrmumHa OTHOCHTEIHLHOM MOTPEIIHOCTH IENEBOM (YHKITHH PACCUMTHIBATIACH MCXOJSI M3 3HA-
YCHHMS LENeBOH (DYHKIIMU JJIsi 3BPUCTHUYSCKOTO PACIMCaHUs, IOCTPOCHHOTO COTJIACHO MPEII0KEHHO-
MY aJITOPUTMY, H COOTBETCTBYIOIIEr0 ONTUMAIBHOTO 3HAYCHUS 1eJIeBON (DYHKIIMU IS CITy4aifHO Cre-
HEPUPOBAHHOHN NIETCPMUHHPOBAHHOHN 3a/auMl C IIUTEIBHOCTAMU W3 3aJaHHBIX WHTEPBAJIOB BO3MOXK-
HBIX 3HaueHHH. [ xaxgon komOuHanmu n e {100, 200, ..., 1000}} u L e{l, 5, 10, 15, 20, 25, 30, 40} }

Obu1a pemena cepust u3 100 TecroBbix npumepos 1| g; < p, <b, | > wC,; .

B mpoBeneHHBIX 3KciepuMeHTax mpu L =40 % cpeaHss OTHOCHUTENbHAs MOrPeIHOCTh A 1e-
JIeBOW (PYHKIIMU JUIS KaXI0W cepuu He npeBocxoamia 3,4 % npu J000M KOJIMYECTBE 7 TPEOOBaHMH.
IIpu L =20 % cpemHssi OTHOCUTENbHAS MOTPENMIHOCTs, A 1eneBod (QYHKIWW IS KaXKIOW Cepuu He
npeBocxoauia 0,86 % npu mobom konudectBe n TpeboBaHui. Ilpu L =5 % cpenHssi OTHOCUTENbHAS
MOTPENTHOCTh A TeneBoil GyHKIMH Ut KaXk10i cepun He mpeBocxoamna 0,075 % mpu mrobom Kou-
4ecTBE n TPeOOBaHUH.

3akiIoueHmne

B crartbe BBeACHO M WCCIIEOBAHO TOHATHE Mapajliesienunea YCTOHIMBOCTH ONTUMAabHON
NEPEeCTaHOBKM oOciayxuBanusi tpedoBanut J ={J,,J,,...,J,} (ompemenenue 2) a1 3agauu

lla, < p; <b; | >w,C; MUHMMHU3ALIMM CyMMbI B3BELICHHBIX MOMEHTOB 3aBEpIUIEHHsI OOCIy>KHBaHUS
TpeboBaHuil J, € J IpU YCIOBUH, YTO NPU perieHuu 3anauu 1{a; < p; < b, | > w,C; U3BECTHBI TOJIBKO

HWDKHSSL M BEPXHsS TPAHUIBI BO3MOXHBIX JJTUTEIILHOCTEH 0OCIyKuBaHus TpeOoBanuii. [lapamiene-

MUTIE/] YCTOWYMBOCTH SIBJISETCS MMOAMHOKECTBOM IIapa YCTOMYMBOCTH ONTHUMAILHOTO PEIIeHUs, KO-

TOPBINA UCCTIEAOBANICA paHee TSl pa3IMIHbIX ONTUMHU3AIMOHHBIX 3a1a4 (HapuMmep, B [4, 7, 8]).
[Tapamnenenumnen ycToiiunBocTH MOXeT ObITh TOCTpOeH 32 O(nlogn) smeMeHTapHBIX NEHCT-

Buil. B craThe npemioxken anroputM « MHOTOrpaHHUMK» ciaoxHoctH O(nlogn) s mocTpoeHus Ie-
pecraHoBku TpeboBauuit J ={J,,J,,...,J,} ¢ HaHOOJIBIIEH Pa3MEPHOCTHIO  HAMOOJIBIINM 00BEMOM

napauenenunea yCTOMYnBOCTH.

[Tonmy4yeHHble pe3yibTaThl MPENNOIaracTcsl UCIONb30BaTh B pa3padaTeiBaeMOil HOBOH BepcHU
KOMIIIeKca nporpamm «Pacrnircanuey, mpeaHa3HAuCHHOTO IS TUTAHUPOBAaHUS PabovYero BpeMeH! py-
KoBozsero padbornuka [6]. [lpu paspaborke BPUCTHUYECKUX aITOPUTMOB IOCTPOEHHSI paclucaHuit
Ul PYKOBOZSAIIEro pabOTHHKA HEOOXOAWMO CHHM3UTH PUCKH HOJIYYEHHUS HEONTHMAIbHBIX paciuca-
HU.

[Tpu mocTpoeHHM paclicaHusl U YIPaBICHUS peann3alueil MOCTPOSHHOTO paclucaHus OyayT
HCII0JIb30BAaHbl OIIMCAHHBIE BBIIIE AITOPUTMBI « MHOrOrpaHHUK» U «/luanazon». 9T0 I03BOJIUT MOBBI-
CHUTh TapaHTHH TOTO, YTO IOJyYECHHOE paclicaHue ¢ OOJILIION BEPOSTHOCTHIO OyAeT ONM3KHM K OIl-
TUMaJIbHOMY PACIUCAHUIO H, CJIeI0BATEILHO, PUCKH €0 UCIOIb30BaHUS PYKOBOISIIINM PaOOTHUKOM
OyZyT MUHMMaJIbHBI. B KOHEUHOM HTOTe 3TO NPUBEAET K MAKCUMH3ALUHU IPUOBLIH.

HexoTtoprie U3 MOMy4eHHBIX B JAHHOW CTaThe pe3yJIbTaTOB ObLIM MPENCTABICHBI B MaTepHaiax
JBYX MEXIYHapOIHBIX HAyYHbIX KoH(pepeHuumii [9, 10].
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N.G. Egorova, Yu.N. Sotskov, A.A. Kasiankou

PERMUTATIONS WITH LARGEST STABILITY BOX FOR PROCESSING JOBS
WITH INTERVAL OPERATION TIMES

A single machine problem of minimizing the sum of job weighted completion times is consi-
dered. It is assumed thatonly lower and upper bounds for processing time of each job are
known. Stability box of an optimal permutation is studied. An O(rlogn)time algorithm is developed

for constructing a permutation with stability box having largest dimension and largest volume.





