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No dopMupaHe Ha OL|eHKaTa 10 AUCIUIIMHATA % OT OLjeHKaTa
1. | KoHTponHu pabotu 5%, 40%, 5%
2. | YyacTme B yac
3. | Jomamrxu pabotu
4. | YuebeH NPOEKT
5. | TectoBa npoBepka
6. | Tekyia camocTosiTesTHa paboTa /KOHTPOJIHO
7 Workshops {vHdopmal[noHHO ThpceHe U KOJIeKTUBHO
" | obchkIaHe Ha IOKIaU U pedepaTin)
8.
9.
10.
11. | MI3nuT — npakTUKa (pelllaBaHe Ha 3a/lauu) 50%
12. | 3nuT — Teopusi

AHOTaIus Ha yyeOHAaTa JUCIMUILIHHA:

YacTTa aHa/m3 BbBeXK/a MOHATUSTA F0JIeMUHA Ha BX0/la M CJIOXKHOCT T10 BpeMe B Hall-
Jo1ms cylydad. BeBexxzar ce reTTe CTaHZAPTHU HOTAL[MKU: TUTA, O-TOJISIMO, OMera-
rojIsIMO, 0-MajIkO ¥ OMera-Majiko, KOUTO Ce U3I10/13BaT IIPU U3C/leiBaHeTo Ha
AaCUMITTOTUYHOTO HapacTBaHe Ha (yHKLIWH.

OcBeH C/10)KHOCTTa B Hali-JIOLLIMS CIy4yal ce 3acsra ¥ aHa/IM3MpaHeTo Ha CpeJiHaTa
CJIOXKHOCT. [leMOHCTHpAT ce (hopMasHU [J0Ka3aTesICTBa 3a KOPEKTHOCT Ha HAKOM 6a30BU
aJrOPUTMH, KaTo 3a UTEepaTUBHUTE aJrOPUTMU Ce BbBeXK/a WHBApHaHTa Ha LIUKb/1a KaTo
CpeJiCTBO 3a NpeLj3Ha Bepu(UKaLusl.

WmocTpupa ce Kak U3I0/13BaHeTo Ha e(pMKaCHU CTPYKTYPHU JIaHHU 1107,00psiBa C/IOKHOCTTA
I10 BpeMe. PasryiexxiaT ce TeXHUKU 3a OL|eHKa Ha C/I0KHOCTUTE Ha aJITOPUTMU 10 BpeMe U
Cce ZIeMOHCTpHpa M3M0J13BaHeTO Ha Te3U TeXHUKU BbPXY K/IaCHuecKy oOpasLiu.
JleMoHCTpUpAT Ce TeXHUKHU 3a l0Ka3BaHe Ha aCUMIITOTUYHA [0/IHA IPaHMLIA Ha
CJIOXKHOCTTA I10 BpeMe upe3 [bpBeTa Ha pelleHneTo.

Boeexzar ce nonatusaTta NP-ITb/HOTa, ITOJIMHOMUAIHU PeYKLIMUA U allpOKCUMUpaHe.
OObsicHsiBa ce 3HaueHHeTO Ha (peHoMeHa NP-ITbJTHOTa U 3HAUEHHETO Ha HepellleHaTa
3ajauva ,,P = NP ?”. [leMoHCTpUpaT Ce HAKOUM OCHOBHMU IOJIMHOMUAIHUA peAyKLUU.
AHanv3upar ce HSIKOJIKO allpOKCMMUPpAILY a/IfOpUThbMa KaTo CI0’KHOCT I10 BpeMe U KaTo
OT/la/IeYeHOCT Ha pellleHUeTo OT ONTUMA/THOTO.

B yvacTTa Au3aiiH ce BbBeX/aT peiulia aIfOPUTMUUHU CXeMH, IIpeJiHa3HauyeH! Jia
yJIeCHST Ch3/laBaHeTO Ha e()MKaCHU aArOpUTMU: pasfesisii U Bafield, JUHAMHAYHO
nporpamupane, greedy u o6xoskzaHe Ha rpadu. [Ipunarar ce cxemuTe 3a pelliaBaHe Ha
TUIAYHU 3a/jlauM, KaTo Ce JeMOHCTPUpAT TeXHUKUTe 3a OLleHsBaHe Ha CJIOXKHOCT Ha
TI0JIy4eHUTe aJIrOPUTMU. [leMOHCTpHpAT Ce CXeMHU 3a ChbCTaBsiHe Ha allpOKCUMMpAlLU
aJIrOPUTMH.

! B sapucumoct ot crenpduKaTa Ha yuebHaTa AUCLMILIMHA M U3UCKBAHUATA Ha MIPEro/jaBaTe/isl € Bb3MOXKHO
Ja ce n06aBAT HeoOXoAUMUTE GOPMHU, WU [a Ce TIPeMaxHAT HEeHY>KHUTE.
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IIpegBapuTe/IHU M3 CKBAHUA:

CrygenTute TpsibBa /ja ca 3aro3HaTH C MaTeprasia OT KypCoBeTe:

3107
E107
K107
A117
n1i47
3117
3227

YBOZ, B IpOrpaMupaHeTo

[vcKpeTHU CTPYKTYpH

Anamms 1

Anrebpa 1

E3unu, aBTOMaTé M U3UUC/IUMOCT
[Iporpamupane

CTpyKTypH [JaHHHU B [POrpaMHpaHeTo

OuakBaHM pe3y/ITaTH:

CTy,E[EHTI/ITE Aa HPI/I,E[O6I/IHT peasieH OIIMT W YMEHHsA B pelllaBaHETO Hd HW3UYKUC/IWUTE/THH
3aldauu:

Ia cb3maBaT AMCKpeTeH MoOJes 3a 3afiayara U fAa ro KOAWpaT B KOMIIaKTHa
CTPYKTYypa JaHHHU.

[a peanu3upar eeKTUBEH a/IrOPUTHM Upe3 U3I0/13BaHe Ha a/iTOPUTMUYHU CXEMH,
CBEXK/JJaHe /10 W3BECTHH aJrOPUTMH, WX U3MO/I3BaHe Ha KOMOUHAIIHMS OT TIOZ00HU
TeXHUKH.

[la mokasBaT KOpPeKTHOCTTa U Jia IpaBAT aHa/IM3 Ha CJIOXKHOCTTa Ha pelieHueTo. [a
THPCAT MO-00pH pellieHus upe3 U3I0/3BaHe Ha e)KACHU CTPYKTYPH OT JIaHHHU.
Koraro 3agauara e NP-TpyjHa, a pasno3HaBaT TO3M (DakT U /la ThPCAT MOAXO/SIL]
aripoOKCUMUpall] ajJrOpUuTbM WM Ja OTAeNAT YaCTHUA C/ydyad, B KOMTO 3ajadara
Moxke /1a Obie peltieHa 6BP30.

YuebHo ce0opricaHue

Ne | Tema: Xopapuym

1 | MaremaThueCcKy MHCTPYMEHTH 3a aHaJIi3 Ha aJirOPUTMU — 5+8
aCUMMTOTUYHHW HOTAllMU U TEXHUTE CBOMCTBA, METOH 3a
pelllaBaHe Ha PEKYPEeHTHU OTHOLLIEHMS.

2 | AITOPpUTMUYHU CXEMHU. 5+8

3 | CopTupoBKH. 12+5

4. | bpp3u aAropuTMU BBPXY rpadu. 12+5

5. | KiracoBe Ha C/I0’)KHOCT Y TPY/JHOPEIINMU 33/Tauu. 11+4

Kouncnekm 3a usnum

Ne | Berpoc

1 | AnropuTMu — CBIIHOCT U HedopMma/iHO oripefeneHue. V3uuC/IUTeTHU 3ajjauM.
l'onemuna Ha Bxoga Ha anroputMu. CI0XXHOCT MO Bpeme B HaW-JIOLIMS CJTydaw,
cpefHa ¥ B HaW-#00pusi ciayvail. JIpyrd acreKTd Ha aHa/JIM3WpaHeTO Ha
a/ITOPUTMUTE — CJIOXKHOCT T10 TlaMeT ¥ KOPeKTHOCT.
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ACUMIITOTUYEH aHa/IU3 Ha CJIOXKHOCTTA — Ba>KHOCT, IIpeJNMMCTBd M HEJOCTAThLIHU.




Hotartiu, ©3mnoa3BaHy Mpy acMMIITOTHYHMs aHanus: O, 0, O, Q, w.
CBoliCTBa Ha HOTaLMUTe.

CopTvpaHe — TIPWIOXKEHHS, BaXXKHOCT, TPUMEPH 3a M3I10J/13BaHe HAa COPTUPAHETO
KaTo mbpBa ¢ha3a OT pelleHreTo Ha APYTH W3UMCIUTETHH 1pobsiemu. CTabumHU U
HecTabWTHU COPTHpAIlY alrOPUTMHU. Ba)kHOCT Ha cTabuiHOCTTA.

Enementapuu coprtupaiy anroputMu: Selection Sort u Insertion Sort. BxBexxgane
Ha

TOHATHETO WHBAapyaHTa Ha LWKbjAa. AHaaM3 Ha KOPEKTHOCTTa Ha /JBaTa
aJIrOPUTBbMa Ype3 MHBapyaHTa Ha LiMKb/a. AHaau3 Ha C/I0’KHOCTTA [0 UM 110 BpeMe
¥ 110 1laMeT. AHaM3 Ha CTabMTHOCTTa WM.

[lBoruHa nupamuza. JJBOMUHUTe MUpaMHUY KaToO MOMbJIHEHW JBOWYHU JbpBeTa U
Kato mMacuBu. ©opmMy/M 3a MHJEKCUTe Ha POAMTe/S Y Ha Jeljara Ha JaJileH BPBX,
ako mnupaMmyziata e Macub. [locTposiBaHe Ha MNuUpaMyzia: HauBeH HAuuH upe3
Heaplnsert.

[ToctposiaHe Ha TMpamuza upe3 ¢yHkuus Heapify. AHamm3 Ha c/10)KHOCTTa 10
BpeMe Ha /iBaTa HauWHa 3a TOCTpOsiBaHe Ha nupamuja. IIporeaypa Build Heap.
AHanu3 Ha C/I0)KHOCTTa: HavBHA uMruieMeHTalus (O(n.lg(n))) u 6bp3a
nMIieMeHTanus (O(n)). [upamuganHa coptupoBka Heapsort.

[TpuopuTeTHU onamku Kato abcrpakred turn AaHHU (AT/I). VimmyiemeHTarus Ha
TIPUOPUTETHU OTAIIKK Ype3 0OMKHOBEHU MaCWBU M Upe3 IBOMYHU TTMPAMU/IN —
CpaBHUTeJIeH aHa/IU3 Ha Te3U /iBe UMIIIeMeHTaL|u.

PekypcuBHM anropuTMHM ¥ peKypeHTHU OTHOLIeHWs. MeToau 3a pellaBaHe Ha
PEeKYPeHTHM OTHOILIeHMs: pa3BMBaHe, AbPBO Ha peKypcusaTa, WUHAYKLUs, Master
Theorem, meToabT C

XapaKTepUCTUYHOTO ypaBHeHue. [Ipumepu.

AnroputMruHa cxema Paszensii v Bnafield: CbIIHOCT, IPUIOXKeHWe U OrpaHUYeHus]
BBPXY

Bb3MOKHOCTHTe 3a npusaraHeto W. Coptupaly anropursm Mergesort. AHanu3 Ha
C/IOKHOCTTAa 10 BpeMe U Ha crabuwiHocTTa Ha Mergesort. AHanu3 Ha
KOpeKTHOCTTa Ha Mergesort upe3 UHBapUaHTa Ha LIUKbJIA.
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Coprupaiy anroputbM Quicksort . AHamms:
CJIOKHOCT TI0 BpeMe U TaMeT, CTaOW/IHOCT, aHa/lk3 Ha CpeJHara CJIOXKHOCT TI0
BpeMe, KOPEeKTHOCT.
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[Tomobpenust Ha QuickSort: HamansiHe Ha m3no3BaHaTa rmaMet g0 O(lg(n)) upes
M3MO0/I3BaHe Ha OMallKoBa peKypcws (tail recursion), mo-edekTriBHO M30vpaHe Ha
paszenuresi, TEXHUKH 3a M30sirBaHe Ha JIOMINS CTyYai.
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[o/mHu TpaHULd BBPXY aCHUMITOTHYHATA CIOXKHOCT 0 BpeMe Ha aJTOpPUTMHU.
ObpBeTa Ha perieHueTo (decision trees). MeToz 3a /l0Ka3BaHe Ha /IOJHU TPaHUIIY,
0a3upaH JbpBeTa

Ha pellieHWeTo. Jlo/iHa rpaHuIja BbPXY aCUMIITOTUYHATA CJIOKHOCT 110 BpeMe Ha
COPTHPAIIM aITOPUTMHM, Oa3MPaHU Ha TUPEKTHO CPaBHEHHE.
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[onHa rpaHulIa, loKa3aHa upe3 aHa/u3 Ha bPBOTO Ha pPelleHrneTo, BBbPXY
aCMMIITOTUYHATA CJOKHOCT Ha W34YMC/IMTenHaTa 3afadya Element Uniqueness.
[loka3BaHe Ha

aCMMITTOTUYHU [O0THU TPAHULIU Ype3 PelyKLIMU MeXAYy MacOBU 3aJjaul — MIpUMepU
C

Convex Hull u Closest Pair.
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Coptupane, KoeTo He e 6a3vpaHO Ha AMPEKTHO cpaBHeHHe. COpTHpaHe B JIMHEHHO
BpeMe




— anroputMu Counting Sort 1 Radix Sort. AHanu3 Ha KOPeKTHOCTTa UM U Ha
CJIOXKHOCTTA
VM T10 BpeMe.

15 | OpueHTUpaHU U HEOPHUEHTUPAHU T'padu OT aArOPpUTMHYHA TJie[jHa TOuKa. [Ipumepu
3a 3a/auM, Kouto ce Mojenupar upe3 rpacu. [lpejcraBsHuss Ha Tpadu upes
MaTpHULM Ha CbCE/ACTBA U Upe3 CIUCHLMY Ha CbcefcTBa. CpaBHUTEIEH aHalvu3 Ha
NpeJMCTBaTa U HeJOCTaTbLUTe Ha Te3W Ipe/CTaBsSHUA. AHa/lu3 Ha CI0XKHOCTTa
0 BPeMe Ha airOpUTMHU BbPXY rpady — BbBeXX/JaHe Ha aCUMIOTOTUYHM HOTALMU Ha
¢GYHKUMY Ha /iBe TpOMeH/IMBU. JIMHelHa CJI0)KHOCT 110 BpeMe Tpu rpadu.

16 | O6xoxzane Ha rpadu. OcHOBHa cxeMa 3a OOXOXKJAaHETO — MapKupaHe Ha
BBbPXOBETe C
BeToBe. KoOpeKTHOCT M e(UKacHOCT Ha OCHOBHata cxeMa. OOXOXKZaHETO B
LIMPUHA U B
['bJID0YMHA KaTO pa3/IMuyHU UMIJIEMEHTALMK Ha OCHOBHATA CXeMa.

17 | Obxoxnane B mmpuHa (BFS) Ha rpadgu. /IbpBO Ha 00XO0X/JaHETO B IIMPHHA.
Bugose pebpa
B 00X0>KjaHeTo B mMpuHa. O6xoxaaHe B qbioounHa (DFS) Ha rpadwu. [IbpBo Ha
006xoXkJaHeTo B Abj00urHa. BuoBe pebpa B 00X0XKJaHeTO B bJI00UMHA TPH
HEOpUEHTUPaHUTE U OPUEeHTUPAHUTe Tpadu.

18 | OpueHtrpany ayuKMUuHU rpadu (dags). AAropuTMH 3a TOMOJOTMYHO COPTHpaHe
Ha
OpHEeHTUpaHU alMKJIWYHU rpadgu. AHaiu3 Ha C/I0XKHOCTTa IO BpeMe Ha Te3u
JICOPUTMH.

19 | CunHO CBBp3aHU KOMIIOHEHTH Ha OPUEHTHPaHU alMKINUHU rpadu. AJTOPUTHM C
JIMHeHa
CJIOXKHOCT TI0 BpeMe 3a OTKPHMBAaHeTO Ha CW/IHO CBbp3aHUTE KOMIIOHEHTH Ha
OpUEeHTHpaHu
rpagu.

20 | Cps3Baiu BbpxoBe (cut vertices) u cpsizBaiiu pebpa (bridges) B HeopueHTHpaHUTe
rpagu.

[IBycBbp3aHH KOMIIOHEHTH B HEOpHWEHTHpaHW rpau. AJNrOpUTMH C JHWHeHHa
CJIOXKHOCT 10

BpeMe 3a OTKpMBaHe Ha Cpsi3BalluTe BbPXOBe Ha rpad u Ha cpsizBaiure pebpa Ha
rpad.

21 | MuHMMa/HA TIOKpHMBAll[d [JbpBeTa Ha HeopueHTWpaHu rpadu. Ilpumepu 3a
TIPUIOKEHUS Ha
MUHUMAa/THU TIOKpUBaIly AbpBeta. OOIIla aropuTMHUYHA CXeMa 3a arOPUTMH 3a
OTKpMBaHe Ha MUHMMa/HU TOKpuBaly AbpBeTa. Greedy cTpaTeruu. AJIrOPUTHM
Ha [Tpum
— MCEBJIOKO/, ¥ aHa/IM3 Ha CI0)KHOCTTA M0 BpeMe.

22 | AnroputeM Ha Kpyckan 3a OTKpyMBaHe Ha MUHUMAa/JHO [IOKPUBAILO0 [AbPBO.
CnoXHOCT TIO BpemMe Ha HauBHAaTa HMIUIEMeHTalsl. Y CbBbpIIEHCTBaHe Ha
HavBHaTa UMIIEMeHTaLUs —

Union-Find omepaiun BBpPXy MHOKECTBa, WMILJIEMEHTHUPaHU upe3 [bpBeTa.
EBpuctrku
Union by rank u Path compression. AHanM3 Ha CI0XKHOCTTa IO BpeMe Ha
aJrOpUThHMa Ha
Kpyckasn ripu U3nona3BaHeTo Ha JIBeTe eBPUCTUKH.
23 | Hail-kbcM TbTHMILA B opueHTWpaHuTe  rpadu. IlpvMepu 3a TpPUIOXKEHHS.




IMotenumanau

TPYAHOCTM TpPU HaJMUMeTO Ha OTpULIATe/THU Terjia. AHanu3 Ha 3ajavarta M
CpPaBHEHHUETO U

ChC 3a/lauaTa 3a Hal-JbJIbl BT B rpad. ANropuThM Ha JIMMKCTpa 3a HaMHpaHe Ha
Hau-

KbCUTE MbTULLA OT Ja/ieH BPbX [0 BCUUKA OCTaHa/Jd BbpXoBe. AHaau3 Ha
KODEeKTHOCTTa U

CJIOXKHOCTTA T10 BPEMe Ha TO3U alrOpUTHM.
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AnropUTMH 3a HaMUPaHe Ha Hall-KbCU IThTUILA MEX/Yy BCUUKU [[BOMKH BHPXOBE —

aJITOPUTHM, HW3MOJI3BAll] aJropuThMa Ha [JIMiKCcTpa, W /[Ba aAroOpUTHMAa,
M3110/13BaIIU

uzlesATa Ha JUHAMUYHOTO TporpamupaHe: 1o 6posi Ha pebpata B IIbTsA W 10 Hali-
rojemMust

HOMep Ha BPbX B MbTs (a/iropuThbM Ha Pjioiz-Yopirba). AHaliu3 Ha CI0KHOCTTa
1o

BpEME.
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JvHaMWUYHO TIpOrpamMupaHe — CBIIHOCT, MpeAUMCTBA U TpwioxkeHus. [Ipumepu:
yKcsia Ha

duboHauM, ONTUMATHO BEPH)KHO YMHOXKEHHE Ha MaTpHIIM, W3UMC/IUTETHA 3ajiaua
Independent Set mnpu HeopueHTHpaHUTe rpacdu, OrpaHMYeHU O JbpBeTaTa.
CpaBHeHue

MeXXJy TMHaMUYHOTO TporpaMypaHe U cxemara ,,Pasjensii u Biajen”.
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[MpakTHyecKu pemMMH  M3UYKUCIAWTeNHW 3a/layd — Kjac Ha cJoXKHocT P.
[TpakTtryecku Hepewmmu (intractable) 3azaun. IIpumepu BbPXYy HeOpHMeHTHMpPaHU
rpapu: VERTEX COVER, INDEPENDENT SET, DOMINATING SET.
[lpakTyeckata HepemIMMOCT KaTro  (yHJaMeHTa/HO, He3aBHUCeIl0  OT
TeXHOJIOTUUHUS TIpOrpec, orpaHuueHue — mpuHUun Ha Landauer. ITpakTuyecku
HepeLIMMU 33/laui C KPaThK CepTU(UKAT — K/aac Ha ciaoxHocT NP.

27

HepetepmuHupanu ajroputMy 3a pelllaBaHe B [TOJIMHOMMA/IHO BpeMe Ha 3a[aud C
KpaTKu

ceprudukatu. BenpocsT ganu P = NP kaTo yHgaMeHTanHa HepelllieHa 3afiaua Ha
TeOpeTUYHaTa KOMITIOTbpHa Hayka. KiacoBe Ha cioxHocT co-P U co-NP —
CBIIOCTaBKa.

[Ipymepu 3a 3asauu ot co-NP.

28

[TovHOMMANHY pefyKLUU MeXAy MacoBU 3asauu. NP-mbsHOTa. M3unciurenHa
3agaua SATISFIABILITY. /lokasBaHe Ha NP-nibiiHoTata Ha SATISFIABILITY —
Teopema Ha Kyk.

29

N3uucnurenna 3agaua 3-SATISFIABILITY. /loka3Bane Ha NP-nmbiiHOTata Ha 3-
SATISFIABILITY. ConocraBka Ha 3-SATISFIABILITY c 2-SATISFIABILITY.
HokasBane Ha NP-nmbsiHoTara Ha VERTEX COVER, CLIQUE, HAMILTON
CYCLE u LONGEST PATH. [Ipyru NP-mbjiHM MacoBHY 3a7jauM.

30

AnpokcruManusita Kato CpefCTBO 3a ,,CIpaBsHe C MpakThyeckKaTa HeperurMMOCT.
ATIpOKCMMHUpaI aJrOpuTMM € TOYHOCT [0 MYJITUIUIMKAaTHBHA KOHCTaHTA.
IIpumepu c

VERTEX COVER wu 3azauaTa 3a TbProBCKUSI MbTHUK B ,IlJlaHAPEH BapUaHT".
Ycnosna

HEBB3MOKHOCT 3a 00pO0 arpoKCMMHUpaHe Ha HIKOW MacOBH 3a/lauM.
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http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.93.5967&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.93.5967&rep=rep1&type=pdf
http://www.cs.sunysb.edu/~algorithm/
http://www.cs.sunysb.edu/~algorith/video-lectures/
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