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Y4eOHO-MeTOqUYECKHE YKA3AHUS U PEKOMEHIAIUH
K M3YYEHHUIO TeM JIEKIIMOHHBIX ¥ MPAKTHYECKUX 3aHSITHIA,
CaMOCTOSITe/IbHOI padoTe CTY/IEHTOB

Conepxanue JUCHUTLIAHBI

HaumenoBanue pazziena Ha3Banue TeMbI ¢ KpaTKUM COAepKaHUEM
JTUCIUTUTUHBI

C10:XHOCTDH aJITOPUTMOB

3ajaua KOMOMHATOpHOU onTUMU3auK. OnpeneacHue
anroputMa. AJropuTM nosiHoro nepedopa. TpynoeMkocTb
aropuT™a. Tpya0eMKOCTb B JIyUIIeM, Xy/IIIEM U CPEIHEM
citydasix. AJITOpUTM COPTUPOBKU BCTaBKaMU. AHaINU3
TPYAOEMKOCTH. ACUMITOTHYECKAs] BEPXHSS, HYXKHSSA U CPEIHISA
OLICHKA CJIOKHOCTH.

Paspensiii u BJacTByi

Meton «pa3aensii u BIacTByil». AIrOpUTM COPTUPOBKU
CIIMsHUEM. AHAIU3 TPYIOEMKOCTH. AJITOPUTM ObICTpOH
COPTUPOBKU. AHAIN3 TPYLOEMKOCTHU. JlepeBbs MPUHSITUS
pemeHnii. HkHAs OLleHKa TPyIOEMKOCTH COPTUPOBKH.
AnroputM copTupoBkH noacuéroM. Anroputm Kapaiyost
ObicTporo ymMHoxkeHust urcen. Anroputm Lltpaccena
PEKYPCUBHOTO YMHOXKEHUS MaTpPHIL.

OcHoBHasi TeopeMa 0 PEKYPPEHTHBIX COOTHOILIECHUSX.
PekyppeHTHOE pa3melieHre OMHApHOTO JiepeBa Ha KBalpaTHON
pemeTKe.

JlnHaMH4YecKoe MPOrpaMMHpOBaHue

Metoa AMHaMU4eCKOTo nporpamMmmupoBanus. CBOMCTBO
ONTUMAJILHOW NOACTPYKTYphl. CBOMCTBO MEPEKPHITHS
BCIIOMOTATEIbHBIX IT0A3a4a4. 3a1a4ya 0 HanOOJIbIIEH 00IIel
MOJIIIOCIIEJOBATEIbHOCTU. AJITOPUTM TUHAMUYECKOTO
IIPOrpaMMUPOBAHUS JUISl 3a/1a4 O HauOobIel o0miei
noJnocienoBarenbHocTu. AnroputM ®oiaa-Yopuenia s
3a1a4M 000 BCeX KpaT4allIux MyTsx B rpade. 3ajadya o caMoM
JUIMHHOM TPOCTOM ITyTH ¥ HEMPUMEHUMOCTb JUHAMUYECKOTO
[IpOrpaMMUpPOBaHUS.

Martpouabl U sKaJiHble AJITOPUTMBbI

Konuenuus xaanoro anroputrma. KaaHblii anroOpuT™ Jist
3a71a4M O pa3MEHE MOHET. Y CJIOBUSI IPUMEHEHUS KA THOTO
anropuT™Ma. AITOPUTM ONIKANIIero coceia 3aaun
KOMMUBOsDKEpa. Onpenenenue Mmarpoua. [Ipumepsr MaTpou10B
(MaTpuuHbIi, rpaduveckuit, k-marpous u 1.1.). XKagusit
anroputMm Pano-Onmonica. Teopema Pago-OamMoHca.
[Ipumepsl 3a1a4, KOTOpPBIE HE SABJSAIOTCS MaTpoUJaMu. 3aj1a4ya o
MJIAHUPOBAHUY €IMHUYHBIX 3aaHui. Pemenne 3amaum o
MJIAHUPOBAHUM €IMHUYHBIX 3aJaHUI C TOMOIIBI0 MAaTPOUIA.
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HaunmenoBanue paznena

HazBanue TeMbl ¢ KpaTKUM COJIEp>KaHUEM

JIuneiiHOe NporpaMMHupoBaHHe

[TocTaHoBKa 3a/1a4n TMHEHHOTO IPOrPAMMHUPOBAHMUS.
Brinykiiblii mOJU3Ip M BBITYKJIBIA MHOTOTpaHHUK. OCHOBHAs
Teopema JMHeiHoro nporpamMmmupoBanus. Kyo Knu-Muntu n
TPYILOEMKOCTh CUMILIEKC-MeTo1a. [TocTaHOBKa 3a1aun o
MaKCHUMaJIbHOM TIOTOKE B (hopMe JIMHEHHOTO
nporpammupoBanus. Teopema @opra-dankepcona.
[TocTtaHoBKa 3aja4u 0 MHOTOIIPOAYKTOBOM ITOTOKE B (hopme
JUMHENHHOTro nporpammupoBanus. [locranoBka 3agaun o
Ha3HAYEHUX B (hopMe JTMHEHHOTO MPOTPaMMUPOBAHUS.
[{enouncneHHOE JIMHEMHOE TPOrpaMMHUPOBAHUE, PEIaKCALIH
JMHENHOr0 NporpaMMupoBaHus. BriosiHe yHUMOAYIIsIpHbIE
Matpulbl. CBONCTBA MOJIM3/Ipa C BIOJIHE YHUMOYJISIPHOU
Matpulei. MaTpuiia MHIIMIEHTHOCTH ABYI0JIBHOTO rpada.
Pacmmpenue mHororpanauka. Cii0)kKHOCTb pacIIMpEHUs.
MHororpaHHuK 1 €ro paciiupeHue i 3a1a4d 00 OCTOBHOM
nepese. [Ipumepsl 3a1a4 ¢ 3KCIOHEHIUMATBHOM CII0KHOCTBIO
paciupeHust.

Kuaacesl P u NP

Te3uc Kobxema-Oamonaca. [Tonnnomuansueie u
AKCIIOHEHIIMAJIbHBIE AITOPUTMBI. 3a/1a4a pacrio3HaBaHUsI.
JlerepmMuHupoBanHas MamuHa Teropunra. [lommHOMAAIBHBINA
anroputM. Knacc 3agau P. [Tpumeps! 3aau u3 kiacca P.
Henerepmunuposannas mamuHa TeropuHra. Mamuza
Teropunra c opakynom. Knacc 3agau NP.

[Tpumepst 3amau u3 kinacca NP. Kiacc 3agaa co-NP.

I[OHOJ'IHI/ITCJ'ILHLIC 3aga4u. 38.)18.‘-121 COOTHOIIIEHUS KIaccoB P u
NP.

NP-nmosnble 3a1a4u

[TonnHoMManbHast cBOAUMOCTG. [lonrMHOMMANIBHOE CBEEHUE
3aa4u O TaMHUJIBbTOHOBOM IMUKIJIC K 3a/a4€ KOMMI/IBOSDKépa. NP-
nonHas 3aga4ya. NP-tpyanas 3agaya. CBOAMMOCTB 1O
Trropunry. 3agada BITTOTHUMOCTH OyiieBbIX Ghopmyi. Teopema
Kyka-JleBuna. Cxema nokazarenbctBa NP-moaHOTHI 3a1a4H.
Jloka3zaTenbCcTBO METOZIOM Cyx)eHus 3a1aun. OcHoBHBIE NP-
MOJIHBIE 3a/1a4M (3-BBITOJIHUMOCTb, BEPIIMHHOE TOKPBITHE,
KJIMKa U HE3aBHUCHUMOEC MHOXKECTBO, 'aMHUJIbTOHOB ITUKJI U 3a/la4a
KOMMMBOSIKEp, CyMMa MOJIMHOYKECTBA U 3a/1aya O PIOK3aKe).
Hoxka3zarenbcTBO NP-OJTHOTEI Cy:)KeHUEM 3aauH.

PSPACE u 3apaum 3a npeaenamu NP

Kimacc 3agag PSPACE. CooTHomeHMe K1acCOB CIIOKHOCTH P,
NP, co-NP u PSPACE. [Ipumepst PSPACE 3anau (3agaua
TJIAHUPOBAHMS, BBIMOJTHUMOCTh C KBAHTOPaMHU, 3a7a4a
KOHKYPEHTHOTO Pa3MeIIeHNUs).

AJITOPUTMBI JIJIS 3a/1a4 BBITIOJIHUMOCTH ¢ KBAHTOPAMHU U
KOHKYPEHTHOTO Pa3MeIlEHUs C MOJTMHOMUAIbHBIM
orpannyenueM no namsatu. PSPACE-nonnas 3agaga
Joka3zarensctBo PSPACE-10HOTHI 33/1a41 0 KOHKYPEHTHOM
pa3MerieHny. AJIrOpuTM MUHUMAKCA U MOIIAr0BbIE UTPHI IS
JIBYX UTPOKOB.




5

IIpumep Tecra

s nByx ¢yskiwmii f(n) u g(n), OLEeHUBAIOLINX TPYA0EMKOCTh HEKOTOPOT'O aIrOpuTMa,

U3BECTHO, YTO
AC > 03dny Vn > ng: f(n) = Cg(n),

Torza
a) f(n) =0(gm);
6) f(n) = o(g(m));
B) f(n) =Q(g(m);
r) f(n) =6(gn).

PelmnTh peKyppEHTHOE COOTHOIIECHHE
n
_ n 2
T(n) =9T (3) + n-.

a) 0(n%);

6) 6(n?logn);

B) 6(n?);

r) O(nlogn).
1 000 000 cTymeHTOB Hamucadl TECT, KOTOPbIH Obul omeHeH mo 100-0anbHON mIKame.
Kakoli u3 mpuBenEHHBIM aJITOPUTMOB TO3BOJIUT OTCOPTUPOBATH PE3YNbTATHI TECTa IO
BOo3pactanuto meHee yem 3a 2 000 000 asieMeHTapHBIX oneparuii?

a) COPTUPOBKA BCTaBKAMU;

0) ObIcTpast COPTHPOBKA;

B) IUpaMUJaJIbHAs COPTUPOBKA;

') COPTUPOBKA MOJCUETOM.
CKONbKO CHMBOJIOB COICPXKHUT camas [UIMHHasg oOIias MOJINOCIeI0BaTeIbHOCTh
IIOCJIEI0BATEIbHOCTEN
(1,0,0,1,0,1,0,1) u (0,1,0,1,1,0,1,1,0)

a) 4

0) 5;

B) 6;

r) 7.
UTo U3 MepeynciIeHHOro HE SIBISETCS MAaTPOUIOM:

a) MHOXKECTBO KJIHMK BTpade;

0) MHO>KECTBO JIECOB B rpade;

B) MHOKECTBO BCEX MOJMHOKECTB KOHEUHO MHOXKECTBA;

T') MHOYKECTBO JIMTHEHHO HE3aBUCHUMBIX CTPOK MATPHUIIHI?
Kaxnoit Bepmmue rpada G = (V,E) comocraBuM mepemeHHyro x;. Kakas 3amaua

3alrcaHa B (bopMe LIEJIOYMCIIEHHOTO JTUHEHHOTO nporpaMMHupOBaHHUA:
Vi

E X; = min,

i=1

xi+y; = 1,V(,j) €EE,

Xi € {0,1}
a) 3a71a4a O BEPIIMHHOM ITOKPBITHH;
0) 3aa4a 0 HE3aBUCUMOM MHOYKECTBE;
B) 3a/1ayua O KJIMKE;
T) 3a71a4a KOMMHBOSIKEPA.

Haiitu onTumanbHOE€ 3HAYEGHHWE 1IeJIEBOM  (PYHKIIMM B  33Jade  JIMHEHWHOTO
MpOrpaMMHUpPOBaHUS



f(x,y) =2x — y - max,

3x —4y <6,
2x + 2y = 11,
—4x + 3y = 6,

x =0,
y=0.

a) f(x,y)

= 3,5

6) f(xy) =5

B) f(x,y) =6.5;

r) flxy) =8.
8. Kakas u3 nepedrcieHHbIX KOMIIOHEHT HE CXOJUT B CTPYKTYPY HEICTEPMUHUPOBAHHON

MaiuHbl Thropunra?

a) OecKOHEYHas JICHTA;

0) YnTaroIas/ MUIIyIIAs TOJIOBKA;

B) YIIpaBJISIIOIIEE YCTPOUCTBO;

r) Bce BBIIIICTIEPEUHCIICHHbBIE

HEJIETEPMUHUPOBAaHHOW MalMHbI ThrOpUHTa.

9. Ilycrs 3amaya A MOIMHOMHAIBHO CBOAUTCA K U3BecTHOW NP-nonnoit 3anaue B (A =, B).

UT0 MOXKHO CKa3aTh Mpo 3a1a49y A?

KOMITIOHCHTBI

a) 3ama4a A MOJMHOMHUAIBHO Pa3pelnMa;

0) 3amava A sBisercs NP-monHoi;
B) 3anaya A sBisercsa NP-tpyaHoii;
') HHYETO W3 BHIICTICPCUNCICHHOTO.

BXOJIAT B CTPYKTYpPY

10. PacrmonoxuTe KIacChl CI0KHOCTH B BCPHOM IOPAAKE BIIOKCHHOCTH:

a) P < PSPACE € NP € EXPTIME,
0) P € NP € PSPACE € EXPTIME;
B) PSPACE € P € NP € EXPTIME,
r) P < PSPACE € EXPTIME < NP,

IIpaBu/IbHBIE OTBETHI

Bompoc Ne [IpaBuUIBHBIN OTBET Bormpoc Ne [IpaBUIBHBIN OTBET
1 B 6 a
2 0 7 B
3 r 8 r
4 B 9 r
5 a 10 0

Kpurtepun onenkn

e  «OTan4HO» — 9 MPaBUIBHBIX OTBETOB;

o «Xopouo» — 7 IpaBUIbHBIX OTBETOB;

L] ((leOBJ'IeTBOPI/ITeHBHO» -5 IIpaBHJIBHBIX OTBETOB,

e «HeynoBneTBopuTeNbHO» — 4 M MEHEE IPABUIIHHBIX OTBETOB.
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TeMbI TOKJIa10B

[TupamuanbHast COpTUPOBKA. AHAIIU3 CIOXKHOCTU

Br160p OpsSAKOBOM CTATUCTUKYU C TMHEHHBIM OXKHJIAaEMBIM BPEMEHEM

[Touck GmpkaiIIel mapel TOYCK METOJIOM «PA3ACIISIi M BIACTBYH»

JluHamuueckoe nporpaMMUpOBaHus Jis 33J1a4M O IEPEMHOKEHUN LIETIOYKU MATPUIL]
JluHaMuueckoe mporpaMMUpOBaHUE IS 3a/1a4d O PACCTOSTHUN PETAKTUPOBAHUS
Anroput™ Hunnmana — ByHia juist BelpaBHUBaHUS [TOCJIE10BATEIbHOCTEN
JluHamuueckoe nporpaMMHUpOBaHUE 7S 3a7a4i O TPUAHTYJISLUU C MUHUMAaJIbHbIM
BECOM

JuHaMuueckoe mporpaMMUpOBaHueE JJis 3a1a4l O HE3aBUCUMOM MHOKECTBE B JIEPEBE
Kon Xadhdmana

Marpou TpancBepcanei

CHuMIIeKCc-MeToq

ANTOpUTMBI IPOTAJIKUBAHUS [TPEANIOTOKA

AnropuT™M OBICTPOI 000JIOYKH JJIS1 IBYMEPHOTO 1 MHOTOMEPHOTO IMPOCTPAHCTB
Benrepckuit anroput™ s 3a4a4M O HA3HAYCHUSAX

[TonHOMMANIBHBIN ANTOPUTM IS 33]1a4M O KUTACKOM IIOYTaJIbOHE

AJNTOPUTM JUHAMUYECKOIO IPOrpaMMUPOBaHUs ISl IPEICKa3aHNs BTOPUYHOU
crpykrypsl PHK

Anroput™m ['iina - HI3mim nocTpoeHus: yCTOHNYMBOTO NapOCOUYETAHMS

NP-monHOTa 337241 0 MHOTOIIPOLIECCOPHOM PACIIMCAHUN

OpueHTHpOBaHHBIC JIEPEBbS MUHUMAIBHOTO Beca. MHOTO(a3HBIN Ka HBIA AJITOPUTM
AnroputM llltop-Barnepa i 3a1a4u 0 MUHUMaJIBHOM pa3pese

Anroputm Kaprepa 1 3ajaun 0 MUHUMaJIbHOM pa3pese

ITO0TOKOBBIN AITOPUTM IIJITAHUPOBAHUS ABUAIIEPEIIETOB

[ToTokoBBIH adropuT™ Ui 3a7a4i 00 BHIOBIBAHUM OEHCOONIBHBIX KOMaH U3 O0pbOBI 32
YEMITMOHCTBO

ANTOpPUTM JMHAMHYECKOTO MPOrpaMMHUPOBAHUS JJIs 33Ja4d CHHTAaKCUYECKOTro pa3dopa
ANTOpPUTM ONpeeNIeHUs] HAINYUS MEPECEKAIOIIUXCSA OTPEZKOB

CyOmonynspuble pyHkiuu u anroputm CkpeiiBepa

AnropuT™M DJIMOH/ICA IS TTepeceYeHUs] MATPOHI0B

Anroputm Kapna i 3agauu o yKJIe MUHUMAJIBHOTO CPEIHETO Beca

['puaouas! U KaHbIE AITOPUTMBI

[TotuMaTpouas! U 5KaJHBIE AITOPUTMBI

PanneBas kpunrocucrema Mepkna — XemiMmana

Junamudeckoe nporpamMmmupoBanue B anroputme Seam Carving st U3MEHEHHS
pa3MepoB H300paKEHUS ¢ YUETOM COAEPIKaHUS

[TonmHOMUANBHBIN aNTOPUTM JUTs runepOonndeckoit Bepcun «Canépay

[EJI0YMCIICHHOTO JIMTHEWHOTO MPOTPaMMHUPOBAHUS

Pemenue romoBonomku «Shakashakay ¢ moMoIipro en104MCICHHOTO JIMHEHHOTO
MpOorpaMMHUpPOBaHUS

Pemenue 3amaun paz0oueHus Ha KBAAPATHI C TOMOIIBIO IIETOYUCIEHHOTO JTMHEHHOTO
MpOorpaMMHUpPOBaHUS

Pemenue rosoBonomok «Cynoky» n «Kakypo» ¢ MOMOIIBIO [IETOYUCIEHHOTO JIMHEHHOTO
IPOrPaMMHUPOBAHHUS

NP-nonmroTa urpetl «The Legend of Zelday
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. NP-nonHoTa 3a1a41 0 Ha3HAUYEHUH LieJIel AJI BOOPYKEHHUsI
45.
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52.

53.
. NP-nmostHOTa Mrph! «JleMMuHTH»
55.

56.

S7.
58.
59.
60.
61.
62.

63.
. NP-nmonnota urp «Threes!», «Fives», «1024!» u «2048»
65.
66.
67.
68.
69.
70.

NP-nonmHoTa urper «Pokemony
NP-nionHOTa Urpsl «Mopckoit 6o
NP-nomHoTa Mrper «Terpucy
NP-nosmHoTa Mrpsl «Plumbery»
NP-nosiHoTa urpsl «Carnep»

NP-momHOTa MIrphl «3MEiKay»

NP-nonHoTa rosioBojoMKu «Masyuy

NP-monHoTa ronoBosnomku «Shakashakay

NP-nionroTa urper Portal ¢ mossiMu aHTH-3KCITpONpUAIIIH

NP-nonnoTa ronoBoiomku «HoHorpamma

PSPACE-mnoiiHOTa UTphI B TOpOJ1a ISl OOBIYHBIX U IJIAHAPHBIX TpadoB
JlnHamugeckoe mporpaMMHUpPOBaHUE TIPU TIOJICYETE Pe3yabTaTa MaTda B KPUKET
DKCTIOHEHITMAIbHAS HUXKHSS OLIEHKA Ha CIIOKHOCThH 33/1a4l KOMMHBOsDKEpa B hopme
JUHEHHOTr0 MPOrpaMMHUPOBAHUS

NP-nonHoTa 337241 0 XYyI05KECTBEHHOM rajepee

Teopema Illedepa o quxoromun. NP-miosmHOTa 331291 3-BBITOJIHUMOCT IPU OJTHOM
UCTUHHOM JuTepane. NP-noigHoTa 3a1aun 3-BbIIIOJHUMOCTD [P Pa3IMYHbIX JIUTEpaAIax
ANTOPUTM JTUHAMUYECKOTO NMPOTpaMMHUpOBaHus s 3a1a4n Beat tracking
(OTClIe)KUBAHUE TAKTa B MY3bIKE)

NP-nonHoTa rojgoBosioMok «Cynoky», «Kakypo» u «Slitherlink»

NP-nonHOTa 337124 KOMMHUBOSIKEPA HAa €BKIUIOBOM MJIOCKOCTH

NP-nonHoTa 3anauun o aepese LlTeiiHepa Ha MAHX3TTEHCKON MIIOCKOCTH

NP-nioiHOTa ByJKaHCKO# rojgoBosiomku Kan-tox

NP-nonHOoTa Match-3 ronoBosoMok

«Super Mario Bros.» NP u PSPACE nonHoTa, monMHOMUaNIbHBIA alrOPpUTM CIIACEHUS
IPUHIIECCHI

UrpaTh B JOMUHO TPYJIHO, €CIIA UTPACIIb HE OJIUH

NP-nonHoTa ronososniomok B urpe «The Witness»

NP-mosnHoTa onTMabHOM cOopku KyOnka PyOuka

PSPACE-nonHoTa urpst Sokoban

[Toaxon k urpe «TaHTpPUKC» Ha OCHOBE LIEIOYHUCIEHHOTO JMHEHHOT0 IPOTPAMMHUPOBAHHUS
PSPACE-mosHOTa HTphI «PeBepcu»

[Tpoxoauts uepe3 neepu PSPACE-TpyaHo

Ioxazarenu Kpurepun

Conepxanue qoknaga TeMbI (DaKThl, HAYUHbIE TIOJIOKEHUS,

AHanmM3upyeT U3y4eHHbIN MaTepual,

Brigenser HanOoJIee 3HAUNMEBIC IJId paCKpPbITUA

Co0mro1aeT JIOTHYeCKY0 TOCIeI0BATEIFHOCTD B
W3II0KEHUU MaTepuaia

AprymMEHTUpOBAaHHO OTBEYAET HA [IposiBnsieT KpUTUYECKOE MBILLIIICHUE
BOIIPOCHI

[IpencraBnenue gqoknana

Hcnonb3yeT WILTIOCTpaTUBHBIE, HATJISHbIE
MaTepUabl,




Bnaneer xynabTypoii peun

Kpurepun onenkn

o  «OTIMYHO» — JOKIJIA/ MOJTHOCThIO COOTBETCTBYET ONTUCAHHBIM KPUTEPUSIM;

e «Xopomo» — JIOKJIaJ COOTBETCTBYET OIMCAHHBIM KPUTEPHUSM 3a HCKIIOUYECHUEM
HEKOTOPBIX 3aMeUaHuil He 00JIee YeM 10 HeCKOJIbKHUM ITyHKTaM KPUTEPHECB;

e  «YIOBIETBOPUTEIHHOY — JIOKJIA]] COOTBETCTBYET 00JIee YeM TOJIOBUHE OMTMCAHHBIX
KPUTEPUEB;

e «HeynoBneTBOPUTEIBHO» — IOKJIA HE COOTBETCTBYET OOJIbIIEH YaCTH OMMMCAHHBIX

KPUTEPUEB.
Bapuant 6niiera Ha 3a4ere
3aganusn OtBernl
1. ChopmynupoBaTh onpeaencHue MaTpouia Paznen 4
2. ChopmynupoBaTh IOCTAHOBKY 3a/1a4u 3- Pazpen 7
BBITIOJTHOMOCTD
3. CdopmynupoBath M J0Ka3aThb TEOpPEMY O Paznen 5
MaTpUlle WHIUACHTHOCTH  JIBYAOJBHHOTO
rpada
4. PetuTh pEKyppeHTHOE COOTHOIIICHHUE T(n) = O(n'°823)

T(n) =3T (;) + nlg(n).

5. IlpumenuMm nu anropuT™M JauHamudeckoro | He mpumenum, Tak Kak 3agaya 0 caMOM
MpOrpaMMUPOBaHKs K 3agade O camMoMm | AVTMHHOM IIyTH HE 0bJ1aziaet CBOCTBOM
ONTUMAJIBHOU MOACTPYKTYPBI: CaMbIN
JUIMHHBIN IyTh MEXy BEpIINHAMH A U
B He sBaseTcs caMbIM JIIMHHBIMU
MYTEM MEXIY MPOMEKYTOUHBIMU
BEpIIMHAMHU HA MapIIpyTe.

JUTMHHOM TIPOCTOM ITYTH B Tpade?

(3]

. Jlokazarp, 4TO ciemyromas 3ajada ABJISETCA | 3ajaada NpUHAICKUT Kiaaccy NP, tak
NP-monuoit: bownn wu Kialing orpabwmm KaK pClICHNE MOKHO yraiaTte U
MIPOBEPHUTH 3a TTOJIMHOMUATILHOE BpEeMS
(mocraTouno mocuuTath 10y boHHM 1
Knaiiga u cpaBauts ux) [IpoBepky
MOKHO BBITIOJTHUTE 3a BpeMs O (n).
J0JIIMU boann n Kﬂaﬁﬂa HC IMPEBOCXOaUTIA PaCCMOTpI/IM NP'HOHHYIO 3a7a4y o

100 nomrapos. pa3OueHNN MHOXKECTBA.
3a1aHO0 MHOYKECTBO LEJIBIX
HEOTPUIIATEIIbHBIX YHCET
A=1{ay,a,,..,a,}
Haiit Takxoe mOAMHOMXKECTBO S © A,

0aHK ¥ BBIHECIMN YEKOB Ha Ppa3JIMYHbIC
CYMMBI, BBIITUCAHHBIC Ha UX UM, Tpe6yeTC}I
pa3acuTh YCKHU Tak, YTOOBI pa3Hulia MCKOY
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ITocTponM yacTHBIM cily4ail 3a1a4u O
bounu u Knaiiae ¢ Becamu:
bi — 1000&1
B rcxogHOM MHOKECTBE CYIIECTBYET
pa3z0bueHue Tor1a ¥ TOJIBKO TOT/Ia,
korjga bounu u Kiaiin MoryT paznenurb
4yekH ¢ pazHuueit He 6osee 100
JIOJIJIAPOB.

Kpurepum oueHkun

e  «OTaUUHO» — JaHbl BEPHBLIC OTBCTHI HA 5 BOIIPOCOB U3 6I/IJ'ICT8.;

L] «XOpOH_IO» — JaHbl BCPHBIC OTBCTHI HA 4 BOIIpOCa U3 6I/IJ'IeTa;

L] «y,Z[OBJ'IeTBOpI/ITeJ'IBHO» — JAaHbl BCPHBIC OTBCTHI HaA 3 BOITIpOCa nu3 6I/IJ'ICT8.;

L] «Hey,Z[OBJ'ICTBOI)I/ITCHBHO» — JaHbl BECPHBIC OTBCTHI HA 2 ¥ MeHee BOIIPOCOB U3 ouiera.




