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Kypc «Anzopummbi u anzopummuyeckue si3bIKu»

INlekTop beneBaHueB AHapen AHOpeeBuY
NCI PAH um. B.I. UBaHHUKOBA /
kacdbegpa CI'1 BMK MI'Y

INNexuunn 2 pasa B Hegento: cpenal/cybborta, 8.45
[TpakTuyeckmne n nabopaTtopHble 3aHATUA 2 pa3a B Heaernto

CTpyKTypa Kypca:
ONeMeHTbl Teopun anropnuTMoB
A3blk Cu

ANropnTMbl U CTPYKTYPbI JaHHbIX

B KOHUe Kypca 3a4eT C OLLeHKOU U MMCbMEHHbIN 3K3aMeH



Kypc «Anzopummbi u anzopummuyeckue si3bIKu»

Cawt kypca: hitp://algcourse.cs.msu.su/
HoBocTun n o6 bsABNEeHus
MaTtepuanbl nekumm
PekomeHayemasa nutepaTtypa
Bonpockl K 3Kk3aMeHy
Cpepna paspaboTku nporpaMmm m onumum KoMnmnaTopa
CTunb KOgMpoOBaHUS
[TpakTnyeckne n nabopatopHble 3aHATUSA

KOHTPOJSIbHbIE N KONNTOKBUYMb
(Mo nekuunsam - 2, no ceMmnHapam - 3)

Kputepumn oyeHkn: 10% - 15% - 75% (KONNoKBUYMbI/9K3aMEH)



http://algcourse.cs.msu.su/

Kypc «Anzopummbi u anzopummuyeckue si3bIKu»

PekomeHOyemasi numepamypa (NosiHbIU CMUCOK Ha cauime):
o anzopummam u MmawuHamMm TbrOpUH2a

1. [. 906uHxays, K. Akobc, ®. MaHH, . Xepwmec.
MaLunHbl ThlopuHra un pekypcuBHblie oyHKUMK. «Mup», M. — 1972
2. J1.C. KopyxoBa, M.P. lWWypa-bypa. BeegeHune B anropnutmeol

(y4ebHoe nocobue ansa ctygeHToB | kypca). PDF Ha canTe Kypca

Ilo s3biky Cu
1. b. KepHuran, 1. Putun. Asblk nporpammupoBaHuns Cu.
N3paHune 2-e, «Buneamce» — 2013

2. CtanpapTt s3blka Cu C99 + TC{1,2,3}
http://www.open-std.orq/JTC1/SC22/\WG14/www/docs/n1256.pdf

3. Stephen Prata. C Primer Plus. Fifth Edition. Sams Publishing 2004.
http://www.9wy.net/onlinebook/CPrimerPlus5/main.html

Mo anzopummam U cmpykmypam OaHHbIX

1. T. KopmeH, Y. JlensepcoH, P. Pusecr, K. lUtanH. Anroputmei.
[TocTpoeHne n aHanuns. IsgaHune 2-e, «Bunbsme» — 2011
2. Harry R. Lewis, Larry Denenberg. Data Structures and 4

Their Algorithms. HarperCollins, 1991.


http://www.open-std.org/JTC1/SC22/WG14/www/docs/n1256.pdf
http://www.9wy.net/onlinebook/CPrimerPlus5/main.html

Kypc «Anzopummbi u anzopummuyeckue si3bIKu»

Memooduyeckue nocobus:

1. A.A. beneBaHues, C.C. NancapsH, J1.C. KopyxoBa,
E.A. KyabmeHkoBa, B.C. MaxHblyeB.

CeMuHapbl No Kypcy “Anroputmbl N anroputMmyeckne A3blkn’
(y4ebHO-MeTOQMYecKoe nocobue ana ctygeHTos 1 Kypca).

M., 2012: N3a. otaen d-ta BMK MI'Y nmenun M.B. JlomoHocoBa.

2. A.A. benesaHues, C.C. NancapsH, B.I. iIBaHHUKKOB,

J1.C. KopyxoBa, B.A. lNagapsH. 3agaym ak3aMmeHoB Mo BBOLHOMY Kypcy
nporpamMmmMmmnpoBaHusa (y4ebHo-MmeToaM4YECKOE nocobue).

M., 2012: N3a. otaen d-ta BMK MI'Y nmenun M.B. JlomoHocoBa.

3. K.A. batysos, A.A. benesaHues, P.A. )Xyikos, A.O. Kyapssues,
B.A. lNagapsH, M.A. ConoBbes. [pakTnyeckne 3agaym no BBOAHOMY Kypcy
nporpaMmmMmnpoBaHna (MeTogmnveckoe nocobue).

M., 2012: N3a. otaen dp-ta BMK MI'Y nmenn M.B. JlomoHocoBa.

4.0.B. CeHtokoBa. CbanaHcupoBaHHble AepeBbs Noucka: y4ebHo-
mMeToaunyeckoe nocobue. M.: NspgaTtenbckumn otaen dakynsteta BMuK MIy
nmenun M.B. JlomoHocoBa; MAKC [Npecc, 2014. [locTynHO Ha canTe Kypca
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HegopmanbHoe (uHmyumueHoe) onpedesieHue aszopumma.

[Tog aneopummom (Mnn adoPeKTMBHON NpOLIEOYPON) B
MaTeMaTuKe NoOHUMaloT

mo4Hoe npednucaHue, 3adaroujee ebliqucIuUmMesibHbIU
npouyecc, sedyuwuli om HavdasibHbIX OaHHbIX, KOMOPbIe
Mo2ym 8apbupo8ambCs, K UCKOMOMY pe3y/ibmamy.
Anroputm AormkeH obnagatb cneayrowmMmMmn CBOMCTBAMM:

(1) KoHe4YHOCMb (pe3ynbTaTMBHOCTL). Arrzopumm OormkeH
3aKaH4yu8ambCs 3@ KOHEYHOE (XOTS U He OrpaHnYeHHoe CBepXy)
YUCIIO Wagzoe.

(2) OnpedesieHHOCMb (neTepMUHNPOBAHHOCTL). Kaxabiii war
anropuTMma 1 nepexon oT wara K wary gOMKHbl ObITb TOYHO
onpeaeneHsbl U Kaxaoe NnpuMeHeHne anroputmMa K OgHUM U TEM Xe
NCXOLHbIM OaHHbLIM OOMMKHO NPUBOANTL K OANHAKOBOMY pe3ynbTary.



HegopmanbHoe (uHmyumueHoe) onpedesieHue aszopumma.

[log aneopummom (Mnn adoPeKTMBHON NPOLLEOYPON) B
MaTemMaTuke NoHUMatoT

mo4Hoe npednucaHue, 3adaroujee ebiqucIUMesibHbIU
npouyecc, sedyuwuli om HavdasibHbIX OaHHbIX, KOMOpPbIe
Mo2ym 8apbupo8ambCs, K UCKOMOMY pe3ysibmamy.
Anroputm AormkeH obnagatb cneayrowmMmMmn CBOMCTBAMM:

(3) llpocmoma u NOHAMHOCMb. Kaxapiii Lar anroputMa
OOJTKEH BbITb YEeTKO N ACHO orpenesieH, YToObl BbINOSHEHNE
anroputTMa MOXHO BbIfIO «MOPYUUTLY JTOOOMY UCMIONTHUTENIO
(4enoBeky NN MexaHN4eCcKoMy YCTPOWUCTBY).

(4) Maccoesocmb. AnropuTm 3agaeT NpoLecc BblYUCTEHUS ANS
MHOXECTBA UCXOAHbIX AaHHbIX (YMCeS, CTPOK OYKB U T.M.), OH
npeacraBnseT obLWKMin MeTo peLLEHNS Kracca 3aaau.



HegopmanbHoe (uHmyumueHoe) onpedesieHue asizopumma.

Mpumep: Anecopumm Eekrnuoda HaxoxneHns HanbonbLuero obLero
nenuTens OByX LenbiX nonoxutensHblx uncen HO/(a, b)

(B reomeTpuueckon hopme 3TO anropuTM HaxoxaeHus obLien Mepbl OBYX
OTPEe3KOoB).

[laHbl ABa UenbiX Yncna a un b.
BbinoNHUTL cneayrowne warwm:

(0)
(1)
(2)
(3)

Ecrv a < D, To nomeHaTb ux mecramm.
Pasnenuts Haueno a Ha b; nonyuuts ocTaTtok I.
Ecrur =0, to HOH(a, b) =Db

Ecrm r = 0, samenuts: a Ha b, b Ha I v BepHyTbea k wary (1).



lMNoyeMmy Heob6xo0umMo ¢hopmasibHOe onpedesieHUe asl2opumma.

He nmes Takoro onpegeneHnsa, HeBO3MOXHO OoKa3aTb, UTO
3agada anroputTMmUYeckn Hepaspewmnma, T.e. anropmtm ee
peLleHna HUKorga He yaacTtca NOCTPOUTb.

Tesuc TeropuH2a — Yepua. [1Na ntobon NHTYUTUBHO BbIHUCITUMOWN
doyHKUMM CyLLECTBYET BbluMcnaroLas ee 3Ha4yeHns MmallunHa

TblOpUHra.

Te3uc TblopuHra — Yepya HEBO3MOXKHO CTPOro AoKasaTb UIKM ONMPOBEPrHYTb, TakK Kak
OH YCTaHaBIMBAET 3KBUBANEHTHOCTb MeXAy CTPOro dhopmManm3oBaHHbIM NOHATUEM

4aCTUYHO BbIYUCITUMOW beHKLI,I/II/I Z He(bOpMaJ'leblM NOHATUEM 8bI4YUCITUMOCMU.



dopmanusayusi MOHSIMUS asizopumma
Anghasumbl u omobpaxkeHusl.

Andasut A, ={a;, &, ..., a,}.

CnmBonblI g;

CnoBa a a ..a
1 72 m

[lycTOoe cnoBo &
MHOXeCTBO BCeEX CNOB Haa andaBUTOM A,

Ay ={efUA L UASULLUAT U= | AT
m=0

[OnuHa crnosa w obo3Ha4vaeTcs |w|, B YyacTtHocTu |&] =0
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dopmanusayusi NOHSIMUs afzopumma
KodupoeaHue

Ymeepacoenue. [1119 NOOON napbl andasntoB Au B
CyLLEeCTBYET MPOCTOMN anropuTtmM, onpenensaoLmm
B3aUMHO-OJHO3HA4YHOE OTODpaxeHue.

Creocmeue. KOOUPOBAHME MO3BOSIAET OrPaHNYNTLCA
ogHuMm andasutomMm. OBbIMHO paccMaTpUBatOTCA
A, nnn A,
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dopmanusayusi NOHSIMUs afzopumma
O6pabomka uH¢hopmayuu.

3agava obpaboTkn nHdopmaumm — 3To 3agava
MOCTPOEHUA YaCTUYHOro oTobpaxeHus (PyHKUUN)

F:A 5> A

Ymeepocoenue. Cyl.l_l,eCTByeT B3aMMHO-OOQHO3HA4YHOE
oToBpaxeHue (byHkums) #: A" —> N |, roe

N — MHOXECTBO LieMnbIX HeoTpuLaTeNbHbIX Y1cer,
KOTopoe NMoBOMY CHOBY W € A~ CTaBUT B COOTBETCTBUE
ero Homep n € N.
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dopmanusayusi NOHSIMUs afzopumma
O6pabomka uH¢hopmayuu.

Takum obpasom:

(1) Kaxabin anroputm onpenendeT 4aCcTU4HO
BblYNCITUMYO PYHKLNIO;

(2) Kaxpgas 4acTU4YHO BblYMUCIUMAA OYHKLUUA
onpenensaeT anropuTm.
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MawuHna TeropuHaa (MT)
Bbiqucnnumocmsb no TeropuHay

MalunHa-aBToMaT: NpeabaABNsIETCA UCXOOHOE CITIOBO
W € A, B pe3ynbTtaTe 06paboTku nonyvyaercs
crnoso VvV = F(w).

Kaxgasa YyactndHaga yHkuma F, na KOTOPOU MOXHO
noctpoutb MT, Ha3bIBaeTCs 8b/4UC/TUMOU 10
TbropuHay.
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MawuHa TeropuHea (MT)

Andasunt coctoaHnn Q ={q,, 4., d,, ..., 4.}

Pabounn anaButr S=A U A"

A — andaBUT BXOOHbLIX CUMBOJSIOB,
A' — andasunT BCromMoraTtesnbHbIX CUMBOJSIOB (MapKepoB).

IleHTa, pasmedeHHasa Ha A4Yeunkun (nyctas a4yenka - A)
YnpasnstoLiaa ronoska (YI)
Pabo4as auenka (PA)

HayanbHoe cocTosiHue (,, COCTOsiHME OCTaHOoBa ..
HayanbHble aaHHble — croBa 13 A
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MawuHna TeropuHaa (MT)

.. -AAAO010111001071100000AAAAAA . ..
g

Kondourypauua MT: (n, F, q), rae F.Z — S
Takt pabotbl MT:

(COCTOAHME, CUMBOIT) — (COCTOAHME, CUMBOJ1, HanpaBneHne)
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