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Jlekimsa 2

AJII‘OpI/ITMbI JAJId BBIITIOJIHUMOCTU

(Koucnekr: JI. Mipikcon)

2.1 IlocTanoBka 3aga4nu

Mpui paccmaTpuBaeM mpono3unuoHababie (opMyibl B 3-KH®, 70 ecTh KOHb-
IOHKIIUN JABIOHKIW, KayKaasi W3 KOTOPBIX COAEpP:KUT He 0OoJjiee Tpex Jiu-
TepasoB (JUTEpas 31eCh — ITO TEPEMEHHAsi WM OTPHIAHWE MePEMEeHHOI).
[Mpumep: F = (xV-yVz)A(-zVyVz)A(zVy).

DopMysia HA3BIBAECTCI BLINOAHUMOY, €CTU CYIIEeCTBYIOT TaKWe 3HAYCHUS
MEPEMEHHBIX (6bNoAHAIOUWUT HabOP), 4TO 3HAUeHUE (DOPMYJIbI OYIET «HCTH-
Hay. 3ajava BbIMOJHUMOCTH (B maHHOM ciaydae — 3-SAT) takoBa: ompee-
JIUTh, sBasieTcs i ganHas dopmyna (B 3-KH®) BbimoHuMOi.

Jlasiee Be3jie n — YUCIO TIEPEMEHHBIX (POPMYJIbI.

Ecrb oueBu bl anroputy™, pemanonyii 51y 3aaa4y 3a spems 2™-poly (| F)
(Taee TOJMHOMHUATBHBI MHOKHTEJb Oy/IeM OIYCKATh), TIepeOUPAIONTHii Bee
BO3MOYKHBIE 3HAUEHUs TIePEMEHHBIX.

Ota 3amada NP-mosHa, m03TOMY OBLIO OBI CJUIIKOM CAMOHAIESIHHO HC-
KaTh MOJIMHOMHUAJILHBIE AJITOPUTMBI J1Jisi ee perntennsi. Ho mbItarhest moJrydarh
xopornue (Jydine, 4em 2™) SKCIOHEHIUAIbHBIE OIEHKM HUKTO He MeIaer.

Ectb Tpu ocHOBHBIX 10/1X071a. K KOTOPBIM MBI U II€PEXOIUM.

2.2 Divide-and-conquer

Ves B 3TOM MOAXOAE OYEHb MPOCTAsl: BEIOMpaeM JUTepaJl, JOIMYCTHM [; 3aTeM
WIeM BhINOJHSONMA Habop s dbopmyasr F[l := 1] (nanee numem mpocTo
F[l]). Eciu we namumu, To aas F[l := 0] (nanee F[-l]). TTocae kaxmpoit moj-
CTAaHOBKM HEOOXO/MMO CJieJIaTh YIIPOIIEeHHUEe: VAAJIUThH U3 bIOHKIINH, KOTOPbhIE
CTaJin 3aB€JOMO MCTHUHHBIMU, U BbBIYEPKHYTH 3aBEeAOMO JIOXKHBIE JIMTEPaJIbI.
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BaMeTuM, 4TO €cJd TOJYUYHIach MycTad JU3BIOHKIM, TO (HOpMYyJa HeBbI-
MOJTHUMAsT, & ecyid (bOPMYJIa He COJEPKUT JAU3bIOHKINI (BCe BHIUYEPKHYIJIH),
TO (POpPMYJIa BHITIOJTHAMAS.

Y Hac ocrajachk cB000/1a: BEIOUPATH JIUTEPAJ, TI0 KOTOPOMY PACIIEILISTh.

Crpaterusi: BBIOUPATH CAMYI0 KOPOTKYIO JU3BIOHKIHAIO ¥ PACHIEIISTE O
OJIHO# u3 ee nmepeMeHHbIX. OYeBHIIHO, YTO MOKA U3 BIOHKIUS <«KHUBA», MbI
OyJeM pacllemiaTh 1o ee mepeMeHHbIM. CaMas KOPOTKas JU3bIOHKIUS CO-
JIEpKUT He GoJiee TpeX NMepeMeHHBIX, TO €CTh, OHA IIOPOIUT He 0ojiee 8 Bapu-
aaToB. HO 0/uH M3 BapuaHTOB Cpa3y OTHAJaeT: KOTOPHI Jeaer 3Ty Au3b-
IOHKIIMIO JIO2KHOM. To ecTh Ha BpeMs pabOThI MBI MOJTY9aeM CJELYOILyI0 pe-
kyppentayio onenky: T'(n) < T(n—3)+poly(n), orciona T(n) = O((73)") =
0(1.927).

Mo:KHO MOIY4YUTH GoJIee TOUHYIO OLEHKY. IIycTh camas KOpOTKas JU3b-
oukIua — x V y V z. U pacmensenus 6yayr ciaenyioume: Flx], F[-x,y],
F[z,—y, 2], F|-x,~y,—z]. Tocneauss dbopMmysia 3aBeJI0MO HEBBITIOJHUMA.
[Tosyuaewm onenky: T'(n) < T(n —1) +T(n —2) +T(n — 3) + poly(n). Tyr
nosyqaercs T'(n) = O(1.84").

2.3 Kpurnueckue Au3bIOHKIIUNI

Onpenenenne 2.1. [Ipeanonoxxum, 9To y (pOPMYJIBI TOJIBKO OJIUH BBITIOJIHSI-
fomuit Habop. Torma /st KaxkKa0# nepeMeHHoit T B (hopMyie umeeTcst Kpumu-
yeckas QU3BIOHKYUA, TO €CTh TaKas AU3bIOHKIMS, YTO BBIIOJIHAIOMMI HAOOD
pucBaMBaeT 1 TOJBKO OJHOMY JIMTEPAJIY B ITOU AMIBIOHKIUU, W UMEHHO,
JINTEpaJIy, COOTBETCTBYIOIEeMYy IepeMeHHOi x. [lepeMenHass x Ha3bIBaeTcd
2/a6H0T B KPUTUUECKON TUIBIOHKIUUIO. ITOTO €CTh 1 KPUTHIECKUX U3 b-
FOHKITUA.

Agropurm 2.1. Bepewm ciy4aitHyio nepeMeHHYIO, IPUCBAMBAEM eif ciiydaii-
HOoe 3HaueHune. Ul Tak nasee, HO ecjM BUIUM IepEMEHHYIO, €JMHCTBEHHYIO B
cBOell TU3BIOHKINM, TO IIPUCBaWBaeM eil TO 3HauYeHHe, KOTOPOe BBINOIHSET
9Ty JAM3IBIOHKIHUIO (2 HE CJIyvaiiHoe).

C BEPOATHOCTBIO % MbI yTraJbIBa€M IIDAaBUJIBHOE 3HAYECHUE HepeMeHHOﬁ.
Eciu nam 1moBe3/io ' B KaKOH-TO KPUTUYECKON JTUIBIOHKIIMKA MbI BIOMPAJIN
TJIABHYIO TIepeMEHHYIO TocaeHell, TO eii Mbl MpuCBanmBaeM TTPABUIbHOE 3HA-
yeHne OeCIIaTHO. KpI/ITI/IquKaH AU3BIOHKIUA «CBhIT'PDaeT» C BEPOATHOCTHIO %
To ecTb MaTeMaTHIECKOE O2KHNJJaHHUEe KOJINYeCTBa «ChII'DAaBIINX» ,HI/I3'bIOHKIII/Iﬁ
cocrapasier n/3. C eposriocTsio (1) ux Oyzer ne Menee n/3 (nanpumep,
1o HepaBeHcTBy Mapkosa). [Ipu sT1oM ycioBuM BEpOSITHOCTH TOTO, YTO Ipa-

BUJIBHO BbI6pa.HI/I 3HaUY€HUud <«yra/JibIBa€MbIX» II€PEMEHHbIX COCTaBJIdAET 22”%
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(mockoMbKy Jiutnh 2n/3 pa3 yraasiBaam). Beimeyka3anHbie cOOBITHS HE3aBH-
1 " .
CHMBI, HTOTO C BEPOSATHOCTBIO s MBI Hali/IeM BHITOTHAIONHIT Habop (ecin
oH ouH). YTOGB YMEHBIIATH BEPOATHOCTH OMUOKY JI0 (IPOU3BOJILHOI) KOH-
CTAHTHI, JOCTATOYHO HOBTOPUTH 3Ty Ipoueaypy 22/3poly(n) pas.
Temneps cunTaeM, YTO BBHIIOJHAIOIUX HAOOPOB MHOIO.

Omnpepnesienne 2.2. BoinosHgomMui HaOOp HA3BIBAECTCS U30AUPOSAHHHIM C
T CMOPOH, €CTIU CYTIECTBYET 7 TIEPEMEHHBIX, TAKUX, YTO U3MEeHEeHNe 3HAUYEeHUS
JIFOOOH W3 HUX JIeJIaeT €ro HEeBBITTOJIHSIONNM.

OneHuM BepOATHOCTH TOT'O, YTO AJITOPUTM BBIIACT KOHKPETHBIH BBINOJ-
Hsomuit Habop I. AHAJOTUYHO TPEABIIYIUM PACCYZKIEHUSIM Ta BEPOST-
HOCTH COCTABJIAET — = C TOYHOCTHIO JI0 TOJTMHOMUATBHOTO COMHOKHTEJI.

on— =g~
Brimoasiomux HaOOpOB MOXKET OBITH MHOTO, TOTOMY NMPOCYMMUPYEM 3TY
BEPOSITHOCTH 110 BCeM Habopam:

T 271 -

Jlokasameavcmeo. Vnayknus mo unciay nepeMeHHbix. Basa (oxHa nepemen-
Hasl) TpuBHAJbHA. [lepexoa: BO3bMEM OJHY NepeMeHHyo x. Pasmenum Bce
HAOOPHI HA JBe Ipymnbl, B ogHoit = 0, B Apyroit x = 1.

[Tepssiit cayuait — Korga ojHa U3 rpymnn mycra (CKaxKkeMm, BTopasi), Toria
110 MH/LYKIITMOHHOMY IPEII0JI0XKEHUI0 UMEEM:

dortmit >,

I’

e cyMMEUpOBaHue Bejercs 110 I’ — BeinosHstommm zHabopam dopmyist Fzx :
0]. fcno, uro r(I) = r(I') + 1, T0 ecrTb MOIyYEHHOE HEPABEHCTBO M €CTH TPE-
oyemoe.

Bropoii ciygait — korma 06e rpynnsl He nycTsl. [lo mEAyKIIMOHHOMY TTpe -
MOJIOXKEHUIO I KaXKA0i TPYIIIbL:
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Cymmupys, mojiydaeM TpedyeMoe.
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HHaee,

Z %(,) = ZQT(I—QWJ_" -9 % ZQWQW > 9% Z2r(i)—n > 0%
AL n -

I I

w

Taxum 06pa3oM, MOTYYUIH TAKYIO K€ OIEHKY, KaK U B CJIy4ae e IMHCTBEHHOTO
BBITIOJIHAIOIIET0 HAOOPA.

2.4 JlokaJIbHBIN IIOUCK

Aaropurm 2.2. Hauunaem ¢ Kakoro-HuOyab (ciyuaitHoro) Habopa 3Hade-
Huil TepeMeHHbIX. ECu OH HEBBIOJHAIOMNUIN, TO €CTh TUIBIOHKIMS, B KOTO-
POl BCe JIUTEPAJIbI JIOKHBIE, BHIOEPEM W3 HUX CIyYailHO OJIMH U U3MEHUM €ro
3uavenue. [losropsiem 1T pas.

Herpy,ino nokazarh, uro js 2-KH® cpejuee spems paborst O(n?). Bep-
Hemest K 3-KH®. B merpuke Xemmunra (paccrosinue Mexy HabOpamu —
YHCJI0 HECOBIAJAMONINX 3HAYEHNTT) ¢ BEPOSITHOCTBIO 2/3 Mbl ynassiemcs Ha 1
OT BBINIOJIHSAIONEr0 Habopa, ¢ BEPOSTHOCTHIO 1/3 — mpubimkaemcs.

Jlemma 2.2. Ecau Mol HGTOOUMCA HA PACCMOAHUY & OM BLINOAHAIOWE20 Ha-
bopa, mo 6epPoAMHOCY 30 31 UWG206 8 HEe20 NONACMb HE MEHEE 2—11

VYupaxkuenne 2.1. /lokazarts jemmy 2.2.

BeposgTHOCTH TOrO, 4TO MBI HATKHEMCS Ha BBIIOJHSIONIANA HabOp 3a pa-
3yMHOE YHCJIO TaroB, MOYKHO OIEHUTH CJIEAYIOIMM 00pa30M:

1ci _ copf® 1 (3)”
> .

- 2i 9n = 2n9n/3 T poly(n)

4

[Toceanee paBeHCTBO MOJIYYAETCs HEIIOCPEICTBEHHBIM ITpUMeHeHueM (hop-
n o
myast Crupamnra. CoesoBarensio, 3a (5)" -poly(n) maros anropury nafer
BBITIOJIHAIONIMIT HAOOD € JI000# Hanepej, 3aJJaHHOW KOHCTAHTHOU BEpPOSITHO-
CThIO.

Sameuanme 2.1. B 3170M aaropurmMe MOXKHO H30aBUTHCS OT CIyYalHBIX Y-
cesi. Jlyist 3T0T0 POCTPAHCTBO BCEX HADOPOB TMOKPHIBAETCS «HEOOJBIITMMUS
ImMapruKaMiu B METPUKe XeMMWHTIa; HadaJbHble HAOOPHI — HEHTPHI ITUX ITTAPU-
koB. [IpaBna, B pe3ysbrare mojyvaercs Bpems (3/2)™, HOCKOJIbKY cJydaiiHoe
OJIy2K/1aHie TaK»Ke HaJI0 JePAHIOMU3HPOBATH.



