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No @dopmMupaHe Ha OL|eHKAaTa 110 AUCHUIIIMHATA % oT oneHKarTa
1. | KoHTponHu pabotu 5%, 40%, 5%
2. | YyacTme B yac
3. | Jomarmnu paboTtH
4. | YuebeH MPOEKT
5. | TectoBa npoBepka
6. | Tekyiiia camocTosiTe/THa paboTa /KOHTPOJIHO
7 Workshops {nH(popMaliioHHO TbpceHe 1 KOJeKTHBHO
" | obchKIaHe Ha OK/Iaau U pedepati)
8.
9.
10.
11. | MI3nuT — npakTUKa (pelllaBaHe Ha 3a/lauu) 50%
12. | 3nuT — Teopust

AHoTaIusa Ha yyeOHaTa JUCHMILIHHA:

YacTTa aHa/m3 BbBeXK/a MOHATUATA F0JIeMUHA Ha BX0/la M CJIOXKHOCT T10 BpeMe B Hall-
nomms cilydad. BeBexxzar ce reTTe CTaHZAPTHU HOTAL[MM: TUTA, O-IOJISIMO, OMera-
roJIsIMO, 0-MajIKO ¥ OMera-Majiko, KOUTO Ce U3I10/13BaT IIPU U3C/leiBaHeTo Ha
aCUMITTOTUYHOTO HapacTBaHe Ha (yHKLIMU.

OcBeH C/I0)KHOCTTa B HaW-JIOLLIUS CTIy4yal ce 3acsira U aHa/lM3MpaHeTo Ha Cpe/iHaTa
CJIOXKHOCT. [leMOHCTHpAT ce (hopMasHU [J0Ka3aTesICTBa 3a KOPEKTHOCT Ha HIKOM 6a30BU
aJIrOPUTMH, KaTO 3a UTepaTUBHUTE aJrOPUTMU Ce BbBEX/Ja WHBApHUaHTa Ha LIUKb/Ia KaTo
CpeJiCTBO 3a MpeL3Ha Bepu(UKaLusl.

WntocTprpa ce KaK M3I10/13BaHeTo Ha ehMKaCHU CTPYKTYPH [iaHHHU M0/00psiBa C/I0XKHOCTTa
110 BpeMe. Pasryiexxziat ce TeXHUKU 3a OLIeHKA Ha C/I0)KHOCTUTe Ha a/lTOPUTMU T10 BpeMe U
Cce ZIeMOHCTpHpa M3I0/13BaHeTO Ha Te3U TeXHUKU BbPXY K/IaCHuecKy oOpasLiu.
JemMoHCTpUpaT ce TeXHUKH 3a l0Ka3BaHe Ha aCUMIITOTUYHA [|0JIHA IPaHULIA Ha
CJIOXKHOCTTA I10 BpeMe upe3 [/bpBeTa Ha pelleHueTo.

BoBexzar ce monsatusata NP-ITb/HOTa, ITOJIMHOMUAIHU PeJYKLIMUA U allpOKCUMUpaHe.
ObsicHsiBa ce 3HaueHHeTO Ha (eHomeHa NP-ITbJTHOTa U 3HAUEHUETO Ha HepellleHaTa
3agayva ,,P = NP ?”. [leMoHCTpUpaT Ce HAKOM OCHOBHMU ITOJIMHOMUA/IHUA peAyKILUU.
AHanv3upar ce HSIKOJIKO allpOKCMMUPpALLY a/IfOPUTbMa KaTo CJI0KHOCT 10 BpeMe U KaTo
OT/la/Ie4eHOCT Ha pellleHUeTo OT ONTUMA/THOTO.

B vacrra gu3aiiH ce BbBeX/AT peJulia a/ifOPUTMUYHY CXeMHU, [IpejHa3HaueH! [ja yJIeCHST
Cb3/laBaHeTo Ha e(MKaCHU alrOpUTMU: pasfesisiii U Biajiell, AUHaMUUHO TIpOrpaMUpaHe,
greedy 1 o6xo)kziaHe Ha rpadu. [IpunaraT ce cxeMuTe 3a pelllaBaHe Ha TUTMMYHU 33/1a4y,
KaTo Cce eMOHCTpPUpAT TeXHUKUTE 3a OLieHsiBaHe Ha CJI0KHOCT Ha I0JIy4eHuTe
aIrOPUTMHU. [IeMOHCTpUpAT Ce CXeMHU 3a ChCTaBsHe Ha allpOKCUMUpAL aTOPUTMHU.

! 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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HpenBapnTean HU3NCKBAHUA:

CryzaenTute TpsibBa /ja ca 3aro3HaTH C MaTepyasa OT KypCOBeTe:
3107 YBog B rporpamMupaHeTo

E107 [JuckpeTHU CTPYKTypH

K107 Awnamus 1

A117 Anrebpa 1

N147 E3uum, aBTOMaTHA U U3UMCIUMOCT

3117 IIporpamupane

3227 CTpyKTypH [JaHHU B IIpOrpaMUpaHeTo

OuakBaHHU pe3y/ITaTH:

CrygeHTuTe [Ja npuaoOUsT peasieH OMUT M YMeHHs B pelllaBaHETO Ha W3UYMCIUTeTHU
3a/jauu:
e Jla cb3gaBaT [JUCKpPeTeH Mojiesl 3a 3ajavyata U Jla ro KoJupaT B KOMIAKTHA
CTPYKTYypa AaHHMU.
¢ Jla peanu3upar eeKTUBEH a/IfOPUTHM Upe3 W3M0JI3BaHe Ha afTOPUTMUUHN CXEMHU,
CBEXKJaHe /10 W3BeCTHU aJrOPUTMH, WM M3I0/3BaHe Ha KOMOWHALMS OT TI0/J00HU
TeXHUKU.
® Jla ;OoKa3BaT KOPEKTHOCTTA U /ia MPaBAT aHa/IU3 Ha C/I0’KHOCTTA Ha pelleHueTo. [la
TBPCAT 10-400pH pellieHus upe3 U3Mo/3BaHe Ha e)UKACHU CTPYKTYPH OT JIaHHMU.
e Koraro 3asauata e NP-TpyzHa, fa pa3no3HaBar To3u (akT U [ja ThPCAT TOAXO/SIL]
anpoKCHMMUpall] aArOpPUThM WM A OTAENSAT YaCTHU C/lyuyad, B KOWTO 3ajayvara
MO)Ke fia Obfie pemieHa 66p30.

Yue6Ho co0opiricaHue

Ne | Tema: Xopapuym

1 | MaTtemaTuueCcku MHCTPYMEHTH 3a aHa/IU3 Ha aJlTOPUTMU — 5+8
aCUMITTOTMYHY HOTALMM M TeXHUTe CBOMCTBA, METO/U 3a
pelllaBaHe Ha PeKYPEHTHU OTHOLIEHUSI.

2 | AITOPUTMHUYHU CXEMHU. 5+8

3 | COpTUPOBKHU. 12+5

4. | bbp3u anroputMu BbPXY rpadu. 12+5

5. | KitacoBe Ha CJI0)KHOCT Y TPYJHOPELIUMH 3ajaui. 11+4
Koncnexkm 3a uznum

Ne | Berpoc

1 | AnroputMyd — CBIIHOCT U HedopMasHO oripejeneHue. V3uncauTenHu 3afiau.
losmemyHa Ha BXoZa Ha anropuTMu. C/I0)KHOCT 1O BpeMe B Hal-JIOIIMS CITydYaH,
cpefHa W B HaW-n00pus ciaydaid. [Ipyru  acrieKTM Ha aHaIM3MpaHeTO Ha
aJITOPUTMUTE — CIO’KHOCT 10 TTaMeT ¥ KOPEKTHOCT.

2 AcCUMNOTOTHUEH aHA/IU3 Ha C/I0)KHOCTTa — Ba>XHOCT, NpeiMMCTBd U HEJOCTATHbIIH.




Hotariu, u3mnoa3Baly Mpy acMMITOTHYHMs aHanus: O, 0, O, Q, w.
CBoliCTBa Ha HOTaLMUTe.

CopTupaHe — NIpPUJIOKEHUS, Ba)KHOCT, NPUMePU 3a M3II0/3BaHe Ha COPTHUPaHEeTO
KaTo MbpBa ¢a3a OT pelIeHreTo Ha APYTW U3UMC/IUTeHd Tpobsiemu. CTabumHA U
HecTaOW/IHU COPTHpALY a/IrOpUTMHU. Ba)kHOCT Ha cTabUIHOCTTA.

Enementapuu coprtupaiuy anroputMu: Selection Sort u Insertion Sort. BeBexxane
Ha

MOHATHETO WHBAapyaHTa Ha LMKbjJa. AHaluM3 Ha KOPeKTHOCTTa Ha JiBara
a/ropUThbMa upe3 MHBapHaHTa Ha [JMKbja. AHa/lu3 Ha CJI0KHOCTTA 110 UM I10 Bpeme
¥ 110 TaMeT. AHa/M3 Ha CTabMTHOCTTA WM.

[lBovuHa nupamuza. JJBOMUHUTe NMUMpaMUAX KaTo MOMb/IHEHU JBOMYHU JbpBeTa U
KaTto MacuBu. PopMysM 3a MUHJEKCHTe Ha POJuUTesNsl U Ha JeLjaTa Ha Ja/leH BPbX,
ako nupamyjara e MacuB. IlocTposiBaHe Ha NMpamK/a: HavBeH HauyWH 4Ype3
Heaplnsert.

[ToctposiaHe Ha mpamuza upe3 ¢yHkius Heapify. AHamm3 Ha CJI0)KHOCTTA TI0
BpeMe Ha JiBaTa HauMHa 3a TOCTposiBaHe Ha mupamuza. [Ipouieaypa Build Heap.
AHan3 Ha C/I0)KHOCTTa: HavBHA umruieMeHTalus (O(n.lg(n))) u 6bp3a
nmIieMeHTauus (G(n)). [Tupamuganta coptupoBka Heapsort.

[TpuopureTHy onamku Kato abcrpakred Tun AaHHU (AT/I). VimmnemeHTarust Ha
TIPUOPUTETHU OTIAIIKK Ype3 0OMKHOBEHW MaCUBU M Upe3 IBOMYHU TTUPAMU/IN —
CpaBHUTeJICH aHa/IM3 Ha Te3U /iBe UMIUIeMeHTaL|uu.

PekypcvBHM anropuTMM U pPeKypeHTHH OTHolleHusl. MeToju 3a pelllaBaHe Ha
PEeKYpPeHTHM OTHOILEHUs: pa3BUBaHe, [bPBO Ha peKypcusiTa, MHAYKLMs, Master
Theorem, meToabT C

XapaKTepUCTUYHOTO ypaBHeHuUe. [Ipumepu.

AnroputMruHa cxema Pasziensil U Bnajen: ChLIHOCT, IPUIOKEHWe U OrpaHUYeHMUs]
BBPXY

Bb3MOKHOCTHTe 3a npysaraHeto W. CopTtupaly airopursM Mergesort. AHanu3 Ha
C/IOKHOCTTAa TI0 BpeMe U Ha crabwiHocTTa Ha Mergesort. AHamu3 Ha
KOpeKTHOCTTa Ha Mergesort upe3 UHBapUaHTa Ha LIUKbJIA.

10

Coprupai anroputbM Quicksort . AHamms:
CJIOKHOCT TI0 BpeMe U TaMeT, CTaOW/IHOCT, aHa/lW3 Ha CpejHaTa CJIO)KHOCT TI0
BpeMe, KOPDEKTHOCT.

11

[Tomobpenust Ha QuickSort: HamansiHe Ha m3non3BaHaTa mametr Ao O(lg(n)) upe3
M3M0/I3BaHe Ha OMalliKkoBa peKypcus (tail recursion), mo-edekTuBHO M30MpaHe Ha
pasziennTes, TEXHUKH 3a U30srBaHe Ha JIOLIHS CyYai.

12

JonHu rpaHMLM BBPXY aCHMMITOTUYHATA CJIOKHOCT I0 BpemMe Ha ajJrOPUTMM.
[bpBeTa Ha perieHueTo (decision trees). MeTo/ 3a Zjoka3BaHe Ha JIOJTHU IPaHUIIH,
0a3upaH JbpBeTa

Ha pelleHueTo. [lonHa rpaHuLja BbPXy aCUMIITOTUYHATA CJIOKHOCT I10 Bpeme Ha
COPTHpAIIM aITOPUTMHU, Oa3UPaHU Ha TUPEKTHO CPaBHEHHE.

13

[onHa rpaHulia, loKa3aHa upe3 aHa/lu3 Ha JbPBOTO Ha pellleHneTo, BLPXY
aCMMITTOTMYHATa CJIOXKHOCT Ha M3uMCaUTesnHara 3agava Element Uniqueness.
[JokasBaHe Ha

aCHMITTOTUYHM JI0JIHY TPAaHULM Upe3 PeAyKIMM MeXKy MacOBH 3a/laud — NpUMepHr
C

Convex Hull u Closest Pair.

14

Coptupane, KoeTo He e 6a3UpaHO Ha JUPEKTHO cpaBHeHHe. CopTHpaHe B JMHEIHO
BpeMe




— anroputmu Counting Sort 1 Radix Sort. AHanM3 Ha KOPEKTHOCTTa UM U Ha
CJIOKHOCTTA
VM T10 BpeMe.

15 | OpueHTUpaHU U HEOPUEHTUPAHU T'padu OT aJTOPUTMHUYHA TJie[jHa TOUKa. [Ipumepu
3a 3a7lauM, KOUTO ce Mofenupar uype3 rpadu. IlpesacraBsHus Ha rpadu upe3s
MaTpULM Ha CbCEe/ACTBA U Ype3 CIMCBhLM Ha CbCefcTBa. CpaBHUTe/IeH aHa/IW3 Ha
NpejMCTBaTa U HeJOCTaTbLUTe Ha Te3u MpeACTaBIHMs. AHann3 Ha CJIOKHOCTTA
0 BPeMe Ha aJTOPUTMH BbpXY Ipady — BbBeX/laHe Ha aCUMIITOTUYHU HOTAl[UM Ha
(YHKLMY Ha [iBe MPOMeH/IMBH. JIuHelHa CJIOJKHOCT 10 BpeMe Ipu rpadu.

16 | O6xoxmane Ha rpadu. OCHOBHa CxXeMa 3a OOXOXKJAaHETO — MapKHpaHe Ha
BBbPXOBETe C
uBeToBe. KopekTHOCT W e¢pHKaCcHOCT Ha OCHOBHaTa cxema. OOXoxJaHeTO B
LIMPUHA U B
[bJI00UMHA KaTO pa3/IMuyHU UMIIEMEHTALIMM Ha OCHOBHATA CXeMa.

17 | Obxoxpane B mmpuHa (BFS) Ha rpadgu. [IbpBo Ha 00x0XJaHETO B IIMPHHA.
Bugose pebpa
B 00X0KjaHeTo B mMpuHa. O6xoxaaHe B gbaoounHa (DFS) Ha rpadwu. [IbpBo Ha
00x0kJaHeTo B AbbourHa. BugoBe pebpa B 00X0XKJaHeTO B bIO0OUMHA TTPH
HEOpUEHTUPaHUTE U OPUEHTUPaHUTe Tpadu.

18 | Opuentvpany auuKIMuHU rpadu (dags). AJropUuTMH 3a TOMOJIOTUYHO COPTHUPaHe
Ha
OpHEeHTHUpaHU alUK/JIWYHU rpadu. AHanu3 Ha CA0XKHOCTTa 1O BpeMe Ha Te3u
aJIrOpPUTMH.

19 | CunHO cBbp3aHU KOMITOHEHTU Ha OPUEHTHMPaHU alMK/IWYHU rpadu. AIrOpuTbHM C
JIMHeHa
CJIOKHOCT TI0 BpeMe 3a OTKpPMBAaHeTO Ha CW/IHO CBbp3aHWTe KOMIIOHEHTH Ha
OpHEeHTHpaHu
rpadu.

20 | Cpsi3Baiiu BbpXoBe (cut vertices) u cpsi3aiy pedpa (bridges) B HeopreHTHUpaHUTE
rpadu.

[IByCBbp3aHU KOMIIOHEHTH B HEOPUEHTHMPaHU rpadpu. ANTOpUTMHU C JIMHEWHA
CJIOKHOCT 110

BpeMe 3a OTKpMBaHe Ha Cps3Ball[UTe BbPXOBe Ha rpad v Ha cps3BalfuTe pebpa Ha
rpad.

21 | MuHMMa/IHU TIOKpUBAIlld [hpBeTa Ha HeopueHTHpaHu Trpadu. I[lpumepu 3a
TIPUJIO’KEHUS Ha
MUHUMaJ/THU TTOKpUBaIly AbpBeta. OOIIla a/lrOpUTMHUYHA CXeMa 3a arTOPUTMU 3a
OTKpPMBaHe Ha MUHUMaJTHU MMOKpUBalM gbpBeTa. Greedy cTpaTeruu. AJIrOpUTHM Ha
[Tpum
— TNCEeBJOKO/, ¥ aHa/INM3 Ha CJI0JKHOCTTA T10 BpeMe.

22 | AnmropureM Ha Kpyckan 3a OTKpUBaHe Ha MHHUMAIHO IIOKPUBALL0 [bPBO.
Cno)XHOCT 1O BpemMe Ha HauBHaTa WMILIEMEHTalWs. YCbBbpIIEHCTBaHe Ha
HavBHATa UMILIEMeHTaLus —

Union-Find omepaiuu BbpXy MHOXKeCTBa, WMIUIEMEHTHDAaHU Upe3 [bpBeTa.
EBpuctrku
Union by rank u Path compression. AHanu3 Ha C/IO)KHOCTTa 10 BpeMe Ha
anropuTbMa Ha
Kpyckasn ripu U3no/13BaHeTo Ha IBETe eBPUCTUKHU.
23 | Hail-kbcl MbTHIIA B opueHTHpaHuTe  rpadu. [Ipumepu 3a NPUJIOKEHUSI.




[MoTtenumanau

TPYJHOCTM TpY Ha/JW4YMeTO Ha OTpULaTe/JHU Terna. AHaivd3 Ha 3ajiauata U
CPaBHEHHETO U

ChC 3a/lauaTa 3a Hal-Ibabr IbT B rpad. AiropurbM Ha [IUHKCTpa 3a HAMHpaHe Ha
Hau-

KbCUTE MbTULLA OT JaZleH BPbX [0 BCMUKM OCTaHalIu BbpXoBe. AHaiW3 Ha
KODEKTHOCTTa U

CJIOXKHOCTTA T10 BPEMe Ha TO3U alrOPUTHM.

24

ArOpUTMH 3a HaMMpaHe Ha Hal-KbCH ITbTULLA MEX/y BCUUKU [JBOMKY BbPXOBE —
aIFOPUTHM, M3I10/13Ball] a/ITOPUTHbMa Ha [IMMKCTpa, U /IBa arOPUTbMa, U3M0JI3BallU
yziesiTa Ha JJUHaMUYHOTO TpOrpaMupaHe: 1o Opost Ha pebpara B MbTSA U M0 Hau-
rosieMust

HOMep Ha BPbBX B ITbTA (airopuTbM Ha Proif-Yopiuba). AHauv3 Ha C/I0JKHOCTTa
o

BpeMe.
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JIMHaMUYHO TporpaMupaHe — CBIIHOCT, NpeJuMCTBa U NpuiokeHus. [Ipumepu:
4uc/a Ha

®durboHauM, ONTHMATHO BEPKHO YMHOKEHHEe Ha MaTpPHULIM, M3UMC/IUTeNTHA 3ajaua
Independent Set mpu HeopueHTHpaHWTe rpadu, OrpaHWYeHHd [0 [AbpBeTarta.
CpaBHeHue

MeXX/ly IMHaMUYHOTO MporpaMypaHe U cxemara ,,Pa3ziensii v Bnagen”.

26

[IpakTUeCcKr pelmyMMM  WU3UMCIAUTETHM 3a/layd — Kjac Ha CJI0KHOCT P.
[TpakTuecku Hepewmmu (intractable) 3azaun. IlpriMepu BbpXy HeOpHeHTHpPaHU
rpapu: VERTEX COVER, INDEPENDENT SET, DOMINATING SET.
[lpakTyeckata  HepemIMMOCT  Karo  ()yHJaMeHTa/HO, He3aBUCeLl0  OT
TeXHOJIOTUUHUS TpOorpec, OorpaHyWyeHye — npuHUMN Ha Landauer. ITpakThuecku
HepeLIMMHU 33/lauu C KpaThK CepTU(UKAT — K/aac Ha cinoxHocT NP.

27

HepnerepmuHMpaHy anropuTMu 3a pelllaBaHe B ITOJIMHOMHUA/JIHO BpPeMe Ha 3aflauyl C
KpaTKu

ceptudukaty. BenpocsT famu P = NP kaTo ¢yH/aMeHTanHa HepellleHa 3aZiaua Ha
TeopeTMYHaTa KOMITIOTbpDHA Hayka. KiacoBe Ha cyioKHOCT co-P u co-NP —
CBIIOCTaBKa.

IIpumepu 3a 3aauu ot co-NP.

28

[TomvHOMUaNMHU peAyKLUMU MeXAy MacoBM 3aZaud. NP-mrbinHoTa. M3uumciavresHa
3amaua SATISFIABILITY. JokasBaHe Ha NP-mbsiHoTata Ha SATISFIABILITY —
Teopema Ha Kyk.

29

N3uucnurenna 3agaua 3-SATISFIABILITY. oka3BaHe Ha NP-mbiHOTaTa Ha 3-
SATISFIABILITY. CobnocraBka Ha 3-SATISFIABILITY c 2-SATISFIABILITY.
Hoka3zBane Ha NP-mbsHotara Ha VERTEX COVER, CLIQUE, HAMILTON
CYCLE u LONGEST PATH. [pyru NP-mibjiHM MacoBU 3a/iaul.

30

ArnpokcuMarusTa Kato CpefCcTBO 3a ,,CrpaBsiHe C MpakTHJecKaTa HepelmmoCT.
AnpokcuMHpallli ajJfOPpUTMU € TOYHOCT [0 MYJITUIVIMKATUBHA KOHCTaHTAa.
[Tpumepwu c

VERTEX COVER u 3ajauata 3a TbPrOBCKHS ITbTHUK B ,Il/laHADeH BapUaHT.
YcnoBHa

HEBB3MOXKHOCT 3a JI00pO aripOKCUMHUpaHe Ha HIKOU MacCOBH 3a/IauM.
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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/

	Е
	7
	1
	3
	Факултет по Математика и Информатика
	УЧЕБНА ПРОГРАМА
	Дисциплина:
	Преподавател: доц. Минко Марков
	Асистент: хон. Александър Каракушев
	Учебен проект
	Тестова проверка
	Текуша самостоятелна работа /контролно
	Изпит – практика (решаване на задачи)
	Изпит – теория
	Предварителни изисквания:
	Учебно съдържание



