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He npoitoewv uepes 0eno — ne cmaneutb ymnee.
Kumaiickaa myopocms [1].

OO0mue ykazaHus

Ienbro 1a00paTOPHOrO MPAKTUKyMa SBIISICTCS:
®  3aKpeIUICHHE TEOPETHUYECKUX 3HAHWHA Mo MucuuiuimHe «OCHOBBI
JIUCKPETHON MaTEMaTUKI»;

® TPHOOPETEHUIO NPAKTUYECKHX HABBIKOB 110 MOJCINPOBAHUIO

00BEKTOB ¥ OIepalMii HaJl HUMH, H3y4aeMbIX B Kypce;

® 3HAKOMCTBO C TEXHOJIOTHSIMH CETEBOTO MPOTPaMMHUpPOBAHHSA Ha

CTOPOHE KIIEHTA.

IIpennmaraemMple B JaHHOM  IMOCOOMH  J1abOpaTOpHbIE  pabOTHI,
UCTONB3YIOTCS TMPH MPOBEACHUHM 3aHATHH CO CTYACHTaMH 2-TO Kypca
kadenper «Cuctempl uwHpOpManuu»  Qakynpreta  «KOMIBIOTEPHBIX
uHpopMmanmoHHbix TexHonorui»y HTY «XIIM» B Xome u3yueHHs Kypca
«OCHOBBI TUCKPETHOM MaTeMaTWkw». B TedueHme 4-X HEOeTb HMPOBOIHUTCS
onHa nmabopatopHas pabora. [emsitas ydeOHas HEmeNs UCIOIB3YeTCs LIS
MIPOBEICHUS MOIYIHHOTO KOHTpoinsi. Ha mepBoMm mabopaTOpHOM 3aHATHH
CTYICHTBI ~ pPETHCTpHPYIOTCSI B  ceth  VHTepHeT  Ha  caliTe
http://dlL.kpi.kharkov.ua/techn/nvs3/, pasmemenHom Ha mnoprane HTY
«XTIN».
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Puc. 1. ®parmMeHT cTapTOBOI CTpaHUIIBI CaliTa Kypca

JlaHHBI caliT co3aH ¢ UCIOIb30BaHUEM BUPTYAJILHON y4eOHOH Cpebl
«Beb-xmacc XITM» u BBICTYIaeT B KadecTBE HIIEKTPOHHON MOIIEPKKH
OOBbIYHBIX  3aHATHH. OH  CONEP)KUT  MHMHHMAJIBHO  HEOOXOIMMBIH
TEOPETUYECKUH  MaTepuali, TeCTbl, PEUTHUHI, TOJCUCTEMbl OHJIAH
KOMMYyHUKanuu. B xozme nmabopaTtopHOil pabOTBI CTYICHT IOJDKEH CHATh
COOTBETCTBYIOIIMH TECT M HAaNHWCaTh KOMIBIOTEPHYIO MporpaMMy. 3a
Ka)X[0€ BBIMOJHEHHOE 33JaHUE CTYACHTY HAUHUCISETCs ONpeAelIeHHOe
KonmnyectBO OamioB. Ha crapToBOif cTpaHmIle Kypca CTYIEHT MOXKET
MIPOCMOTPETH CBOM TEKYIUI CyMMapHBII pEUTHHT.

Oco0eHHOCTH NPOXOXKIEeHHsl TecToB. J[1s TecTUpoBaHUS 3HAHUI
HCIIONIb3YETCsl MOACUCTEMa X-TECTbl BUPTYyalbHOM cpenbl. Ha texymmit
MOMEHT 0a3a cocrouT u3 600 KapTOYECK-BOIPOCOB, B CpPeAHEM IO 75
KapTodek Ha TecT. [Ipu KakJoM TeCTHPOBaHUH CTYJCHTAM IpeasiaraeTcs mo
15 xaprouek. MakcumajabHO BO3MOXKHAsi OLIEHKA 3a BBIIIOJIHEHHE TECTa —
«15 6ammoBy.

OcCo0eHHOCTH HaNHCAHUSI KOMNBIOTEPHOii mporpammsbl. [lpu
BBITIOJIHCHUH STOTO 3aJ[aHUs CTYACHT JOJDKCH HCIIONB30BaTh CH-TIOJOOHBIN
SI3BIK TIporpammupoBanus JavaScript. MaTepdeiic mporpamMmm co3maercs ¢
ucnoip3oBanueMm s3pika HTML. PabGora Han TakuM MUHH-IIPOCKTOB
BKJIFOYAET B 00s3aTEIILHOM TOPSIKE CO3JaHHE OJOK-CXEMBI, COCTABIICHUS
9JIeKTPOHHOro ordera. OKOHYATENbHBIE PE3YJbTAaThl MPEICTABISIOTCS
CTYICHTOM TIPETIOAABATEI0 B HAllEYaTaHHOM BHAe. MaKCHMaJbHO
BO3MOJKHAsI OIICHKA 32 BBIITOJHECHHUE 3TOTO MyHKTA 3aaHus — «35 0aioBy.

4



ITpn moaroToBke 3amaHuii ObLIa HCHONB30BaHa Jureparypa [2-12]. B
Ka4eCTBE KHUT JUIi HAYaJIbHOTO O3HAKOMJICHHSI C S3BIKOM Pa3METKH
runeprekcta  HTML u cucremoii nporpammupoBanust JavaScript MOXHO
MMOpeKOMEeHI0BaTh KHUTH [3, 4]. I yCHEmHOTo BBIMTOJHEHUS HACTOSIINX
na00paTopHBIX ~ paboT  CTyJIeHTaM II0JIE3HO B TIEPBYIO  OYepelb
MMO3HAKOMUTCSI ¢ KHUTamu [2, 4, 5,9, 10].

Jnsg moarotoBku K J1abOpaTOpHBIM PadOTaM CIEAyeT ITONb30BaThCA
MPUBEJCHHBIMU HIDKE JUTEPATYPHBIMA HCTOYHMKAMH. K BBIOJIHCHHIO
KaXT0H paboThI OIyCKAIOTCS CTYICHTHI, BBIIEPKABIINE COOece0BaHME C
npernojaBaTesieM IO TEOPETUYECKMM M MPaKTHYECKUM  BOIPOCaM,
OTHOCSIIAMCS K TEMaTHKe paboTHI.

Yactp marepmana: kHUTH B ¢opmarte djvu, OecruiaTHOE MpOTrpaMMHOE
obecrieuenue, aseKTpoHHbI Kype «OcHoBel HTML. Benenne B JavaScript.
Kackamnbpie TabauIpl cTiiiei» coOpaHbl Ha Ja3epHOM Aucke. Komwms 3TorO
JIUCKa pacrpocTpanseTcs OecriatHo. Kaxaplil CTy[ICHT MOXET IOJyYUTh
oty wmHbopmanuio, obOpaTuBIIMCH B [IpobremMHYI0  J1abopaTOpHIO
nmuctaniponHoro ooydenuss HTY «XITW», koTopasi HAXOIUTCS B BEUCPHEM
Kopryce (3a 3JEeKTPOKOPITyCcOM, 2-i ATax, JieBasi CTOpOHa, KoMHaTa 28, Tell.
(057) 70-76-382, BeO-caiir http://dl.kpi.kharkov.ua/techn/nvs3/).

1. JABOPATOPHAS PABOTA Ne 1.
MOJEJUPOBAHUE ONNEPAIIMH «IIEPECEYEHHUE» JUIA ABYX YA CJIIOBBIX
MHOXECTB

1.1. Hean pa6oThI

N3y4uTh criocoObl YUCICHHOTO MOJICTUPOBAHHUS ONICPAIIUHU TIEPECCUCHUS
JUISl MHOXKECTB U COCTaBHTh KOMITBIOTEPHYIO MPOTPAaMMY IS BBIMOJHEHHS
MepeceUcHHs JBYX KOHECUYHBIX MHOXKECTB.

1.2. KpaTkue TeopeTudeckue cBefaeHus [2, 5, 9-11]

ITox MHOKeCTBOM M MMOHMMAETCS COBOKYITHOCTh HEKOTOPBIX OOBEKTOB,
KOTOpbIe OYIyT Ha3bIBaThCA 3JICMCHTAMH MHOXECTBA. DICMEHTHI
MHOXKECTBa CaMH MOTYT SIBJSITHCSI MHOXKECTBaMH. MHOXXECTBO M MOXKeT
OBITh 0€CKOHEYHBIM WM KOHEYHBLIM, T.€. COCTOSATh M3 KOHEYHOrO YHCiia
3JIEMEHTOB. MHOXECTBO MOHO 33JlaTh NMEPEUUCICHUEM TPHHAICIKAIINX
€My DJIEMEHTOB WJIM YKa3aHHEM CBOMICTB, KOTOPBIM DJIEMEHTHI MHOXECTBA
JOJDKHBI yIOBIETBOPATH. Hammpumep, MHOkecTBO M apaOCKuX MU(p MOXKHO
3amaTh OBOSKO: mepeunciennem M={0,1,2,3,4,5,6,7,8,9} wiu nmocpeactBomMm
cBOMcTB M={X | X — apabckas mudpa}.

MuoxecTBo A Ha3bBaeTCs MOAMHOKECTBOM  MHOXecTBa B
(obo3Hauaetcst A < B), eciiu Bce ayieMeHTBI MHOXKECTBa A MpHHAICKAT B,
T.C.

AcBoVx(x e A=x e B).

MHOecTBa Ha3bIBAIOTCS PABHBIMM, €CJIM OHH COCTOSIT M3 OJHHUX H TeX
JKe DJIEMEHTOB, T.€. eclii A c Bu B C A.

CyliecTByeT MHOXECTBO, HE CcOJAepiKallee HHU OIHOrO dJIEMEHTa,
KOTOpOE Ha3bIBaeTCs MyCTHIM U 0003HauaeTcs yepe3 . ScHo, uto & < A
JUTS TIOOOT0 MHOXKECTBA A.

COBOKYITHOCTh BCEX ITOJMHOYKECTB MHOXXECTBAa A Ha3BIBAETCS €ro
Oy/1eaHOM MM MHOKeCTBOM-CTeNeHbI0 1 o0o3Hauaercs: yepe3 P(A) winu
24,

MHoxecTBO,  coaepikallee  BCE  DJIEMEHTBl,  HaxoAsgluecss B
PaCCMOTPEHHH, HA3bIBACTCS YHHBEPCAJbHBIM WM YHHBEPCYMOM U
obo3navaercs uepes U.



Ecnu muoxecta A, Be P(U), To nmepeceuenne ANB mHoxecTB A n B

ompenensercs paBeHCTBOM ANB = {x|x € Aux € B }.

1.3. IlopsAaoK BLINOTHEHUS] PA0OTHI
CoCTaBUTh KOMIIBIOTEPHYIO IPOTPAMMY JUTSL BBITOJHCHHS IICPECCUCHHUS
JIByX KOHEYHBIX MHOKeCTB. [Iporpammy peann3oBaTth:
e wuHTepdeiicHas YacTh Ha sA3bIKe pa3MeTku runeprekcta HTML [3];
e  (yHKIIMOHANBHAS YaCcTh Ha CH-TIOHOOHOM s3bIKe JavaScript [4].
WuTepdeiicHas yacTh J0JDKHA BKIIOYATH!
®  3aroJIOBOK C yKa3aHHEM Ha3BaHU paboThI, HHPOpMAIUU 00
aBTOpE, BPEMEHU pa3paboTKu;
®  IIOMCYCHHBIX ITOJIEH BBOJIA U IBYX MHOKECTB;
®  [0JIA BBIBOJIA PE3YJIETATOB;
®  YOPaBISIONMICH KHOIKH JUIS BBITIOIHEHHS OTIEPAIlH CPAaBHEHHS
MHOXECTB.
Ha puc. 1.1 nmpuBeseH BO3MOXHBIN BUJ HHTEpdeiica.

JlabppaTopHag padora Nel
Artop: Tepemenko Anema KIIT45a

MuoxecTBo A: (12345
Muowxecteo B: [4567

Peivmetar: 45
Puc. 1.1
JlanHbIi nHTepdeiic MOXKET ObITH peanu3oBad TaKou

MOCJIEI0BATEILHOCTBIO TEroOB (KaXIbli TET COCTOUT M3 UMEHH, 32 KOTOPBIM
MOXKET CJICAOBATh CITUCOK HEOOS3aTENbHBIX aTPHOYTOB, BCE OHH HAXOSTCS
BHYTPH YIJIOBBIX CKOOOK “<*“ m ‘“>*[3.,4]):

<hr color=gold size=3>

<center> <b> <u> <font color=blue size+1>

Jlabopamopnas paboma Nel.<br> Aemop: Tepewenxo Anena KUT45a
</font> </u> </b> </center>

<hr color=gold size=3> <b>Mmnoocecmeo A:</b>
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<input type="text' size=66 name="textl' value='1 2 3 4 5>
<b> <br>Mnoocecmso B:</b>
<input type="text' size=66 name="text2' value='4 5 6 7>
<b> <br>Pezynomam:</b>
<input type='text' size=66 name="text3' value="> <br>
<center>
<input type="button’ name="butl' value="'Cpasnumuv' onclick='f()">
</center>

st mpaBuiibHOTO ()yHKIIMOHUPOBAHMUS TAHHOTO HHTEepdeiica
He00XoauMo HanucaTh GyHKIUIO f, pean3yroIyo anropuT™M CpaBHEHUS
JIBYX MHOECTB [4].

Bo3MokHOE pelieHne MOKET HMETh BHI
<script language="JavaScript'>
Sfunction f()
{ma=document.all.textl.value; // U36nexaem cmpoxy u3 nois 6800a
mb=document.all.text2.value;
ma=ma.split("'); // Pacwennsem cmpoxy é maccus
mb=mb.split("");
s=": // Cmpoka pe3yromama nycmas
for(i=0;i< ma.length;i++) // [lepebupaem snemenmor 1-20 maccusa
{mai=mali],;
for(j=0,j< mb.length,j++) // [lepebupaem snemenmor 2-20 maccusa
iftmai==mb/[j]) // Cpasnusaem snemeHmoi pasHvix MACCUB08
{st=mai+'""; // Hatioen oounaxogulii s1emernm
break; // [lanvwe cpasuueams ne cmoum
H
document.all.text3.value=s; // Cmpoky pe3yrbsmama nepeHocum 8 noie
661600a pe3yIbmama,
</script>

Brok-cxemMa NaHHOTO alropuT™Ma MOXET MMETh BHJ], KaK MOKAa3aHO Ha
puc. 1.2.



Bxoa

Ma=document all txt1.value;
mb=document all txt2.value;

uyTeHWe nonen exop txtl-txt2

TIpu CO3JaHUH

OJI0K-CXEMBI

[8] Heobxomumo

MNpUACPKUBATHCS COOTBETCTBUA MCKAY I[eﬁCTBI/IeM ajropurMa " C€ro

reomerpudeckuM npencraiaeruem (TOCT 19.701-90, cm. tadm.1.1).

|++

=

S+=mai+" ",

Ma=ma split(* *);
mb=mb.split(" *);

pacwmnnaem cTpok1

l

s=""

i<ma.lenght

Mai=mali]

|

J=0

J<mb.lenght

MNepebop anemMeHTOR Nepeoro
maccuea

Buixog
BO3BpaLlaeT
CTpoky S

Document.cll.txt3.value=S

Mepebop 3neMeHTOB BTOPOIo
MaccuBa

HeT
J++

UepTex BemonHmIa ctyaentka Kosansayk Haranes, rpymnma KUT-66.

Aa

Mai==mbij]

Puc. 1.2

Tabnuya 1.1
Hazpanue 61oxa O6o3HaueHue HazBanwue Gyioxa
Hauano, 3aBepiienue
TepmunaTtop MPOTPaMMBbI WIIH

NoArnporpaMmbl

O6paboTka JaHHBIX
IIporecc (BBIYMCIICHUS,
MEePEChUIKH U T. 11.)

Ornepauuu BBOJa-

Jlanubie BBIBOJIA

Bersnenusi, BeiOOD,
Pemenue UTEPALHOHHBIE U
HOMCKOBBIC [IUKJIBI

CueTHBIC HKJIbI

IToaroroBka

JIro0OBIe IIUKITBI

I'panuna nukna

Br130B nponieyp

IIpenonpeneneHnblit
MPOIIECcC

MapKupoBKa pa3psIBOB
CoenuHuTenH TTHHAH

ITosicuenus
KommenTapuii orepanusm

C momomipi0 TEKCTOBOTO penakTopa biokHoT co3math daiin progl.htm
¢ pabouedd Bepcueil mporpammbl. OTIanKy NpPOrpaMMbl HPOBOIWTH B
Opaysepe Internet Explorer. Texct mporpamMMmsl B 00S3aTEIBHOM TOPSIKE
JOJDKEH ~ COJCpXKaTh  KOMMCHTapHH. IIpoBecTn  TecTHpOBaHHE
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IpOrpaMMbl Ha KOHTPOJBHBIX HpHMepax. bBJIok-cxeMy mporpaMmbl
HapHcoBaTh C UCIIOJIb30BaHMEM HporpamMmbl Microsoft Visio, BXxomsmer B
komiutekT Microsoft Office.

1.4. Conep:xanue oT4yeTa
[TeuaTHbIil OTYET TOIHKEH COOTBETCTBOBATH TPEOOBAHUSIM O

0OpPMIICHHIO JOKYMEHTOB TaKOTO THIIA M COAEPIKATh CICTYIONIYIO
nHpopmanuio:

1. TuTynbHBIN JHCT.
HasBanue 1abopaTopHOii paboTHI.
Tema mabopaTopHOii pabOTHI.
Kparkoe onucanue MeToaa BHIIOIHEHHUSI.
biiok-cxema anroputma perieHus HoCTaBICHHOM 3aa4uH.
Kparkoe o0bsicHeHHe MHTEpdelica porpaMmel.
JIucTuHT K0/1a TPOTPaMMBIL.
Pe3ynbTaThl KOHTPOJIBHBIX PACYETOB.

AR AR RSN N

Kparkue BbIBOABL.

1.5. KoHTpo/IbHBIE BONPOCHI

1. MoKeT I MHOKECTBO COJCPIKATh OTMHAKOBBIC JICMCHTHI?

2.  Yrto Ha3BIBaETCS MOIIHOCTHIO MHOXECTBA?

3. TIlepeumnciute OCHOBHBIC TETH, HCIIOIB3YEMBIC 111 (JOPMHUPOBAHUS
nHTep(EHCHON YacTH MPOrpamMmBl.

4. C nomomblo Kakoro arpu0yra onpenesnsiercs 00paboTka COOBITHS:
HaXkaTHe ympasiistoneil KHOKH «CpaBHUTHY»?

5. MexIy KaKUMHU TeraMH IOMEIIACTCsI TSKCT (PYHKIUH BaIlei
MIPOrpPaMMBbI?

6. MoxeT a1 mporpamma o0OpadaThIBaTh HEYUCIOBBIC MHOKECTBA?

7. Haiigure Ha OJ0K-cxXeMe, Kak u3o0paxkaercs omnepartop break. s
Yero OH UCIOJIL3YEeTCs B IPOTrpaMMe.

8. Kpatko o0bscHUTE Ha3HAUeHHE MeToa Split.
Kakum 00pazom ocymiecTBIsieTcsl B porpamMMe JI0CTYI K
CBOHCTBaM OOBEKTOB, OTIPEACIIIEMbIX B MHTep(DeicHOM yacTn?
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10. HazoBuTe pacmmpeHue, KOTOpOe UCIIONIb3yeT IporpaMma
Microsoft Visio, npu cranIapTHOM COXpaHeHHH paboyero
JIOKyMEHTA.

11. Yro BBI 3HaETE O COUPATHLHON WM UTEPALIIOHHOM cXeMe
pa3paboTKu MPOTPaMMHOTO 0OeCTIeueHMS?

12. Kakum 'OCTom HE0OX0AMMO PyKOBOJCTBOBATHCS NPU
COCTaBIICHIH CXEM aJITOPUTMOB?

2. JABOPATOPHAS PABOTA Ne 2.
MOJIEJTMPOBAHUE OCHOBHBIX OITEPAIIUM JIJIA IBYX
YUCJIOBBIX MHOXECTB

2.1. Ilean padoThI

N3y4uTh cOOCOOBI YUCICHHOTO MOJICIMPOBAHUS OCHOBHBIX OICpaIuid
JUISl MHOXKECTB U COCTaBHTh KOMITBIOTEPHYIO MPOTPaMMY ISl BBIOJHEHHS
ITHX OTEpaIHii HaJ ABYMSI KOHCYHBIMH MHOXECTBaMHU.

2.2. KpaTtkue TeopeTnyeckue cBefenns [2, 5, 9-11]
Ecimu muOXecTBa A, Be P(U), T0o 00 benuHeHneMm AUB MHOXeECTB A 1
B ompexnensercs paBenctBoM AUB = {x | x € A x € B }. Ilepeceyenne
MHOXXECTB A M B HaspIBaeTcsi Takke MX NPOU3BEICHHEM M 00O3HavaeTcs
A-B, a oOwbemuHeHue — cymmoii: A+B. MuoxectBo A\B Ha3biBaeTcs
Pa3HOCTHIO U ompeaensieTcs paBeHcTBOM AAB={x |x e Aux ¢ B }.
CuMMeTpPUYHON Pa3HOCTBIO Ha3bIBacTCA KOHCTpYKIus A@B = AAB =

(A\B) U (B\A). MuosxectBo A = U\ A spnserca nononnesuem A B U
JIisl HAarJIAIHOTO HPEJCTABJIEHUS COOTHOLIEHHH MEXIY MHOXKECTBAMU
UCTIONB3YIOTCS AUAarpamMmsl Jilnepa-Benna (cm. puc. 2.1).
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Puc. 2.1

Omnepanyuy HaJ MHOXKECTBAMHU 00JIaJal0T CIEAYIOIINMH CBOHCTBAMH:
1. AcconMaTHBHOCTH ONEpaLuii nepeceyeHus 1 00beJMHEHNS
AUBUC) = (AUB)UC, AnN(BNC) = (AnB)NC.

2. KoMMyTaTHBHOCTB OIEparuii nepecedeHus: 1 00beIMHEHUS
AUB= BUA, AnB=BNA.

3. IneMnoTeHTHOCTb ONEpaLii HepecedeHs 1 00bEIMHEHNS
AUA=A, AnA=A

4. 3aKOHBI AMCTPUOYTUBHOCTH

AUBNC) = (AUB)N(AUC), AN(BUC) = (ANB) U (ANC).
5. 3aKOHBI NOTJIOLICHHS

AUANB) =A, An(AUB) = A

6. 3axkons! 1e Moprana

(AUB)=ANB,(ANB)=AUB.

7. 3akonsl Hyss ¥ eqununisl (0=, 1=U)

AU0=A, An0=0, AUl=1, An1=A, AU A=1, AN A=0.

8. 3aKOH ABOWHOIO MOIJIOLIEHHA

A=4.

2.3. Ilopsinok BBHINOJHEHHUS PA0OTHI

CocTaBUTh KOMIBIOTEPHYIO HPOTPaMMy JAJISI BBIIOJHEHUS CIETYOITIX
omnepauuii JByX KOHEUHBIX YHUCJIOBBIX MHOXECTB: Pa3HOCTH, NE€PECCUEHHUs,
00BEIMHECHHUS, CHMMETPUYHON  Pa3HOCTH. IIporpamma  moiKHa
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TEeHEPHPOBaTh CIYYaWHYIO IIOCIIEAOBATEIBHOCTh BXOJHBIX JAaHHBIX,
YHOPSIIOYMBATH TOJIS C JAHHBIMU M PE3yJIbTaTaMU IO BO3PACTAHHUIO.
IIporpammy peann3oBaTh:
e uHTepdeiicHas YacTh Ha s3bIKe pa3merku runeprekcta HTML [3];
e  (yHKIHOHANMBHAS YaCTh Ha CHU-TIOAOOHOM s3bIKe JavaScript [4].
WuTepdeiicHas yacTh J0DKHA BKIIIOYATH!
®  3aroJIOBOK C yKa3aHHEM Ha3BaHU paboThl, HPOpMAIIuu 00
aBTOpE, BPEMEHH Pa3paboTKy;
® TIOMEYCHHBIX ITOJIeH BBOJA [T ABYX MHOXECTB;
®  [OJIS BBIBOJIA PE3YJILTATOB MOCJICIHEH ONCpaIui;
e  WHAWKATOpa ISl OTOOpaKEeHMS THIIA MTOCIIECTHEH BEITOIHEHHON
orepanuuy;
®  YOPaBIAIONINX KHOIIOK JUISI aKTHBU3AIIMH OCHOBHBIX OTIEPALIHIA:
pasuoctu (A\B u B\A), nepeceucHust, 00beAUHCHUS U
CHMMETPUYHOM Pa3HOCTH;
e  KHONKH JUIs GOPMUPOBAHUS CITyYaNHOHN MMOCIICI0BATCIBHOCTH
BXOJHBIX JTaHHBIX HCXOJHBIX MHOXKECTB A U B.

Ha puc. 2.2 npuBeneH BO3MOXKHBIN BUJ HHTEpderica.

JabopaTopHad pafora Nos
Aprop: Bajiza Kapoanhia, KHT-66

Mugacecro A:| 357810131516 17 18 |[_Random |

Muosecrso B: [ 2356101314 151618 (Rendom |

OBbeaMHUTS |[23567810131415161718 |

[ Q5L EOMHHTE ” PaszsHocTe &/B ” PazHocTe BiA ” MepeceyeHue
[ CHMMETEMUECKEA PEEHOCTE ]
Puc. 2.2
JlaHHbBIH nHTepdetic MOXKET OBITH peanu3oBaH TaKou

MOCJIEIOBATEILHOCTHIO TETOB:

<hr color=yellow size=3> <center> <b> <u>

<font color=green size+1>Jlabopamopras paboma No2

<br>Aemop: batioa Kaponuna, KUT-66</u> </font> </b> </center>
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<hr color=yellow size=3> <b>Mmnoocecmeo A:</b>
<input type=text name=txtl size=66 value='1 2 3 4 5' onchange='12()">
<input type=button value='Random’ onclick="rnd(1,20,10,1)"> <br>
<b>Mmnoowcecmeo B:</b>
<input type=text name=txt2 size=66 value='4 5 6 7 8' onchange="f2()">
<input type=>button value='Random’ onclick="rnd(1,20,10,2)"> <br>
<b> <input type=text name=txt4 size=20 value="">
<input type=text name=txt3 size=066 value=""> <p> <center>
<input type=button name=butl value='06vedunums’ onclick='g(0)">
<input type=button name=but2 value='Pasnocme A/B' onclick='g(1)">
<input type=button name=>but3 value="Pasnocme B/A' onclick="'g(2)">
<input type=button name=but4 value="Ilepeceuenue’ onclick='g(3)"™>
<br> <input type=button name=>but5 value="'"Cummempuueckas paznocmso'
onclick="g(4)"> </center>

AJITOPUTM pellieHUs TAHHOM 33/1a41 MOXET ObITh NOCTPOeH Ha (DYHKIUH
fi(n), koTopast MOkeT OBITH HOCTpOeHa OyzeT Moaudukauuu ¢yHkmn f()
n3 1-ii mabopatopHoit paboThl. JlocTarouHO mMOOWUTHCSA, UYTOOBI OHa
BBIUUCIISUIA CICIYIONIUE BEJIMYUHBI B 3aBUCUMOCTH OT BXOJHOTO ITapaMerpa

n:
AN B, n=0;

fl(n): A\B,n =1,
B\A,n=2.

Nmes takyto @yakmmio fl(n), MOXKHO TOCTPOUTH pabodyro (YHKIIHIO
g(k) o cienyromeMy npaBuiTy:

f1(0)+fl(1)+fl(2),k:0—>AuB;
fl(l),k=1—>A\B;
g(k) = f1(2),k=2—>B\A;

S0 k=3B 4

fl(l) +f1(2), k=4 — BAA.

Bo3MOXXHOE pelieHne MOXKET UMETh BUI:
<script language=""JavaScript'™>
15

function rnd (nl,n2,kmax,stxt) //I enepamop nocredosamenbHOCMU
CIYYAUHbIX

{s="" // hamypanvHulx yucen om nl 0o n2 kmax
wmyk

if (n2-nl)<kmax)kmax=n2-nl;

n2-=nl

knum=0;

do

{ sO=Math.round(Math.random() *n2) +nl;

sI=""+s0+"";

if(s.indexOf(s1)==-1) {s+=s0+" " knum++} }

while(knum<kmax)

eval("document.all.txt"+stxt+".value=s")

J20; fsort(stxt);}

Sunction f2() //Ouuwaem nons pesyromama u UHOUKAMOP NOCNEOHel
onepayuu

{document.all.txt3.value="";

document.all.txt4.value=",}

Sfunction fsort(n) //Copmuposra 4ucio8eix MHO*CECE HO 803PACTNAHUIO
{s=eval("document.all.txt"+n+".value");
s=s.split(" "),

ns=s.length;

for (i=0; i<ns; i++) s[i]=1*s[i],

// Copmuposka npocmsim 06MeHO8

for (i=0; i<ns; i++)

Jor (j=0; j<ns; j++)

iftsli]>slj+1])

{p=sljl:

sfi]=s[j+1];

sfj+1]=p:}

s0="""

Sor (i=0; i<ns; i++) if (s[i]>0) sO+=s[i]+" ",
eval("document.all.txt"+n+".value=s0"); }

16



Sfunction g(k) //Ceedenue obweil 3a0auu k 60nee 1eMeHMAaAPHbIM

{var ind=new Array(),

ind[0] ='06veounums';ind[1]="Pasznocme A u B';ind[2]="Paznocmo B u A';
ind[3]="Tlepeceuenue’; ind[4]='"Cummempuunas pasnocms';

if (k==0) document.all.txt3.value=f1(0)+f1(1)+f1(2);

if (k==1) document.all.txt3.value=f1(1),

if (k==2) document.all.txt3.value=f1(2);

if (k==3) document.all.txt3.value=f1(0),

if (k==4) document.all.txt3.value=f1(1)+f1(2);
document.all.txt4.value=ind[k],

fsort(3) }

Sfunction f1(n) // [louck nepeceuenus unu pasHocmu 08yxX MHONCECME
{ ma=document.all.txtl.value;
mb=document.all.txt2.value;
if (n==2)
{temp=ma; ma=mb, mb=temp,}
ma=ma.split(" "),
mb=mb.split("' "),
s="" s1=""; flag=true;
for (i=0; i<ma.length, i++)
{flag=true;
mai=mali];
for(j=0; j<mb.length; j++)
iftmai==mb[j])
{s+=mai+"";
flag=false,
break;}
iflflag) s1+=mai+" ", }
if(n==0) return s;
return sl;}
</script>

OyHKIMOHABHAS OJIOK-CXEMa JIAHHOTO aJIrOPUTMa MOXET MMETh BH/I,
KakK T0Ka3aHo Ha puc. 2.3.
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MuomecTeo A { Random )
NepecedcHme btl ,r:f,'\':n':}'.', ___buts ./
DATHOCTL
MHOMECTE noCNEooEATENb- l'r.._..._\
LHETY] MHosecTEO B [ { Random )
tet2 ~__ but? ./
ba3oEble *
onepauMM Hap
l;l::;unmauu T — R
fg( txt4 3

{"’;ﬁhulnﬂn:'} {'fh:mnm.l I_I;\':! {mnnerbﬂn;\'} ﬁmuunu:} ':f:: E:I::E?ﬂ
N butl S N but2 N but3 S N butd S N buls

Puc. 2.3

C momomIpi0 TEKCTOBOTO penakTopa biIokHOT co3nath daiin prog2.htm
c paboueli Bepcueil mporpammbl. OTianKy HPOrpaMMbI IIPOBOAUTH B
Opaysepe Internet Explorer. Texct mporpamMmsl B 00S3aTEIBHOM TOpPSIKE
JIOJDKEH COoZiepKaTh KOMMeHTapuu. [IpoBecTn TecTHpoBaHKHE IPOrpaMMBbl Ha
KOHTPOJIbHBIX mNpuMepax. (DYHKIHOHAIBHYIO GJIOK-CXeMY MpOrpaMMbI
HapHCcoBaTh C MCIIOJIb30BaHHEM IporpamMMbl Microsoft Visio, Bxozsmield B
komriekT Microsoft Office.

2.4. Conep:xaHue oT4eTa
CMmotpu myHKT 1.4.

2.5. KontpoabHbie Bonpocsl [6,7]
1. Kakol BUA COPTHPOBKH WCIIOJH30BaH MPH HAMMCAHUW (QYHKIIHH
fsort(n)?
2. OO0s3aTeNeH JIM CHMBOJI TOYKa C 3allsATOW B KOHIIE OIepaTropa B
si3b1ke JavaScript?
3. MOXHO JH C TIOMOIIBIO JAHHOW MPOTPaMMBI MIPOMILTIOCTPUPOBATH
paBeHcTBa 711 MHOXKeCTB A 1 B: AU(ANB) = A, An (AUB) = A?
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4. MOXHO 1 B paMKax JaHHOM MPOTpaMMBI PEaIn30BaTh OIEPAITUIO

nononuenne A nis MuokectBa A ?

5. Yro HeoOXOOMMO IepesienaTh B HpOrpaMMe JJIsi TOro, 4TOOBI
MIPOMJUTIOCTPUPOBAThL paBeHCTBa s MHoxkectB A,B u C:
(A\B)\C = A\(BUC)?

6. KpaTtko oxapakTepu3yiTe Ha3Ha4YeHHE IapaMeTpoB B (YHKITHU
reHepaunuu ciryqalHOM MIOCJIC/I0BATENILHOCTH quceln
rnd(n1,n2,kmax,stxt).

OObsicHuTe Ha3HAUEHKE aTpudyTa onchange B Tere <input>.

8. Paubl 11 MHOXecTBa D U {J}?

3. JABOPATOPHAS PABOTA Ne 3.
INOCTPOEHHUE MATPHUIIbI BHUHAPHOI'O OTHOIEHUA

3.1. ens padoThl

N3y4nTh CriocoObl YHCICHHOTO MOJEIMPOBAHMSA MAaTPHULBI OHHAPHOTO
OTHOIIEHHUS M Pa3paboTaTh KOMIBIOTEPHYIO IPOrpaMMy JUls MOCTPOCHHMS
MaTpunel OWHAPHOTO OTHOLIEHHWS Ha [JBYX 3aJaHHBIX YHCIOBBIX
MHOXKECTBaX.

3.2. KpaTtkue TeopeTruyeckue cBeaenus [6, 9, 10]
JlekapToBbIM NPOM3BEICHHEM MHOXKECTB A N B Ha3pIBalOT MHOYKECTBO
M, conepikaliee Bce BO3MOKHBIE Iapbl, B KOTOPBIX Ha MIEPBOM MECTE CTOUT
9JIEMEHT U3 A, Ha BTOPOM — aieMeHT u3 B. ®opmansno AxB =M, M={(a;,
b_])‘ aieA, bJEB}
PaccmoTpuM JBa KOHEYHBIX MHOXeCTBa A = {ay, a,, ..., an}, B = {by, by, ...,
b} 1 6unapuoe otHomenue P ¢ AxB. Onpenenum MaTpuny (cMeKHOCTH)
[P] = (pj) pasmepa mxn OuMHapHOro OTHOmIeHHs P mo crnexyromemy
MIPaBUITY:
1, ecau (al-,bj) e P,
pi' =
Y 0, ecru (al-,bj)eP.
[TonydenHass MaTpuLa COAEPXKUT IIOJHYIO HH(MOPMAIMIO O CBA3AX
MEXIy O3JIeMEHTaMH M I03BOJSET IPEACTABIATH 3Ty HH(POpPMAaLUIO Ha
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KOMIIBIOTEpe. 3aMeTHM, 9TO It00as MaTphIlia, COCTOSIas W3 HyJIeH u
€/IMHHLL, SIBIISICTCS MaTpulield HEKOTOPOro OMHAPHOTO OTHOIICHHSI.
O6patnoe oTHomenue P ompenensercs xak P'={(a,b) | (b,a)eP}.
Kommno3unmeii OvnHapabix ortHomeHudt PcAxB um QcBxC HaswbiBaeTcs
MHOXecTBO P°Q={(x,y)|x€A, yeC, 3zeB, Ttakoii, gt0o (X,2)€P, (2,y)€Q}.
Iycts P — GuuapHoe oTHOMmEHHE Ha MHOXKecTBe A: P < A’. OtHomenue P
HasbIBaeTcs pedueKkcMBHBIM, eciiu (X,X)eP mia Bcex xeA. OTHomeHUE
Ha3bIBACTCSI CHMMETPHYHBIM, €CITH IS JIIOOBIX X,YyEA u3 (X,y)€P cnemyer
(y,x)eP, Te. P'=P, wm [P]=[P]". Ornomenne P HasbiBaercs
aHTHCHMMETPHYHBIM, eciu U3 (X,y)eP u (y,x)eP cnemyer, uro x=y.
OtHomenne P Ha3pBaeTCcs TpaH3UTHBHBIM eciii U3 (X,y)eP u (y,z)eP
cienyer (x,z)eP, 1e. PoPc P. Ilpu 3ToM Marpuma KOMITO3HIIUU
[Po P]=[P]-[P], rie yMHOXCHHE MATPHI[ IPOU3BOIUTCS TI0 OOBIYHOMY
NpaBWIy YMHOXKEHHS MaTPHIl, HO TIPH CJIOXKCHHUU HCIOIB3YIOTCA
caenyromue npasuna: 0+0=0, 1+1=1, 1+0=0+1=1.
BunapHoe oTHOIIEHNE Ha HEKOTOPOM MHOXKECTBE HA3BIBAIOT:
® DJKBHBAJIEHTHOCTBIO, €CIM OHO DPE(IIEKCHBHO, CUMMETPHUYHO M
TPaH3UTHBHO;
¢  TOJIEPAHTHOCTBIO, €CIH OHO PE(IIEKCHBHO U CHMMETPUYIHO;
®  MOPSAKOM (MM YaCTHYHBIMHU HOPSIKOM), €CIIM OHO PE(IEKCUBHO,
AQHTHCUMMETPUYHO ¥ TPAH3UTUBHO;
®  MpeINOPSIAKOM (MM KBAa3UIOPSIIKOM), €CJIM OHO Pe(IICKCUBHO U
TPaH3UTHBHO;
e CTpOrum TOPSIIKOM, eciu OHO U pedIIeKCUBHO,
AQHTHCUMMETPUYHO ¥ TPAH3UTUBHO;
e CTPOrHM TNpEANOPSIAKOM, €CIM OHO U peQIeKCMBHO U
TPaH3UTUBHO.

3.3. [opsinok BBINMOJIHEHUST Pa0OTHI
CocTaBUTh KOMIIBIOTEPHYIO HpPOrpaMMy JUIS IOCTPOEHHS MAaTpHIl
CJIE/TYIOLIMX OMHAPHBIX OTHOIICHHA:
e “a>Db” (abonbre b);
e “a>Db” (aOonplre uiK paBHO b);
e “a=Db"(apaBHo b);
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“ p—rath .
L4 a mod b=0 (a ACITATCA b)s Aptop: Heanor Hean Heanoera, Tpymma KHT-66, 2007
e “amod 2=0 unu b mod 2=0 (a unm b SABJISETCA YETHBIM YUCIIOM); e

e “amod 2=0 m b mod 2=0“ (a u b 0IHOBpEMEHHO SBIAIOTCS Mroecrso A: [131415181920232627 28 |[Random ]

Muosxecrso B: 11131617 19222425 27 28 |[(Random |

YCTHBIMU ‘lPICJIaMI/I).

31ech 3JIeMEHT a NPHUHAUISKUT MHOXKECTBY A (a€A), b— B (beB).

B
11 13/15|17|19 22|24 | 25|27 |28
HporpaMMa JOJDKHAa TCHEPUPOBATH cnyqaﬁHy}o II0CJICAOBATCIIBHOCTH 12lo o (o [o o (1 [1 |o |0 |1
BXOAHBIX JAHHBIX, YIOPSAAOYUBATHL IO C BXOJHBIMU JAaHHBIMU IIO M1 1T T T T 11 g1l
BO3PACTaHMIO, JAWHAMHYECKH CTPOHWTH OylIeBy MAaTpHUIly 3aZaHHOTO E? ? T T ? 1 1 T T 1
OTHOIICHHA. Alrefo o fofofo [t [1 (oo 1
IIporpammy peasnzoBaTh: o i
e wunTep(eiicHas yacTh Ha sA3bKe pasmeTky runeprekcta HTML [3]; = EnCHCRCNCN" || DN
e  (yHKIIMOHANBHAS YaCcTh Ha CH-TIOHOOHOM s3bIKe JavaScript [4]. zj; ; é :J ; 1 1 :J ; 1
HuTepdeiicHas yacTh J0JDKHA BKIIOYATH! slihfifhfhhfifihh
e 3aroJOBOK C YyKazaHHeM Ha3BaHHsA paboTel, WHpOpMammu 00 Puc. 3.1
aBTOpE, BPEMEHU pa3paboTKu;
¢  TOMECHCHHBIX TIOJICH BBOAA JUIA IBYX MHOXKECTB, JlanHbIit uHTEepdeiic MOXKET OBITH peann3oBaH TaKoM
e KHOOKM M (opMupOBaHHS CIIy4allHOH TMOCIIEIOBATECIEHOCTH [TOCIIEIOBATEIBHOCTBIO TETOB:
BXOJHBIX JaHHBIX HCXOJIHBIX MHOXKeECTB A 1 B; <center><hr color=gold size=5><b>Aemop: Heanoe Hean HUeanosuy,
®  HHJIWKATOpA JUIS OTOOPaXKECHUS TEKYILEr0 OTHOIICHUS; Tpynna KHUT-66, 2007
®  KHOIKH JUIsl IlepecyeTa MaTpHIbl OHHAPHOrO OTHOIICHNS; <br>Jlabopamopnas paboma Ne2</b><hr color=gold size=2></center>
e  Marpuiia OUHAPHOIO OTHOIICHHUS C IBYMS I[BETAMU STYCCK. <b> Mmnoowcecmeo A: </b>
Ha puc. 3.1 npuBeicH BO3MOXHBIA BHI HHTEpdEica. <input type=text name=txtl size=66 value=""onchange=fsort(1);g()">

<input type=>button value="'Random’' onclick="rnd(10,30,10,1); g()'><br>
<b> Mmnoowcecmeso B: </b>

<input type=text name=txt2 size=66 value="onchange="fsort(2),;g()">
<input type=button value='Random’' onclick="rnd(10,30,10,2); g()">
<center><select name=sell onchange=g()>
<option>a>b</option><option>a>=b</option>
<option>a=b</option><option>a mod b=0</option>

<option>a mod 2=0 unu b mod 2=0</option>

<option>a mod 2=0 u b mod 2=0</option></select>

<input type=button name=butl value="Ilepecmpoums’ onclick='"g()">
</center><div ID="info"> </div>
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Just  mpaBuibHOrO — (YHKIHMOHUPOBAaHHS — JAHHOTO  HHTepdeiica
HEOOXOIMMO HANKCaTh PYHKIUIO g, PCATU3YIOIIYI0 aJrOPUTM MOCTPOCHHUS
ounapHoro oTHomeHus. PyHkmuu rnd u fsort mMoryr OBITH B3ATHI W3
MPEIBIAYIICH POTPAMMBL.

Bo3morxHOE pereHne MoXeT UMETh BUIL:
<script language=""JavaScript'>
w = new Array(20),;
for(i=0,i<20;i++) w[i] = new Array(20);
rnd(10,30,10,1); rnd(10,30,10,2);
g0);

function g() // Cmpoum mampuyy 6uUHapHO20 OMHOWEHUSA
{document.all.info.innerHTML=""";

ma=document.all.txtl . value; mb=document.all.txt2.value;
ma=ma.split(" ";);

mb=mb.split(" ");

na=ma.length-1;

nb=mb.length-1;

for (i=0;i<na;i++) mafi]=1*malfi];

Sfor (j=0;j<nb;j++) mb[j]=1*mb[j];

for (i=0;i<na;i++)

Jor (j=0;j<nb;j++)

w(i][j]=0;

k=1*document.all sell.selectedIndex;

for (i=0;i<na;i++)

Jor (j=0;j<nb;j++)

{switch (k) // Bvibop pesicuma pacuema

{case 0: {if (ma[i] > mb[j]) w[i][j]=1, break;}

case 1: {if (ma[i] >=mb[j]) w[i][j]=1, break;}

case 2: {if (ma[i] == mb[j]) w[i][j]=1, break;}

case 3: {if ((mafi] % mb[j]) ==0) w[i][j]=1; break;}

case 4: {if ((ma[i] % 2 ==0) || (mb[j] % 2 ==0) ) w[i][j]=1, break;}
case 5: {if ((ma[i] % 2 ==0) && (mb[j] % 2 ==0) ) w[i][j]=1, break;}}
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} // ©opmupyem mabauyy pe3yivsmamos ¢ ROMOUWbIO me2o8
s="<br><table border=1 align=center cellpadding=3 cellspacing=0>"
s+="<tr bgcolor=ffffcc><td rowspan="+(na+2)+"><br>A</td><td
align=center colspan="+nb+1)+">B</td></tr>";

s+="<tr bgcolor=ffffcc><td> </td>";

for (=0;j<nb;j++) s+="<td>"+mb[j]+"</td>";

s+="</tr>"

for (i=0;i<na;i++)

{s+="<tr><td bgcolor=ffffcc>"+ma[i] +"</td>";

Jor (j=0.j<nb;j++)

{if (w(i][j]==1) s+="<td bgcolor=ccffcc>",;

if (wli][j]==0)s+="<td bgcolor=ffcccc>";

st=w/i][j]+"</td>"}

s+="</tr>";}

s+="</table>"

document.all.info.innerHTML=s,}

function rnd(nl,n2,kmax,stxt) // [enepamop nocredosamenvbHoCmU
CYUAUHBIX

{s="" // Hamypanvueix yucen om nl 0o n2 kmax
wmyx

if (n2-nl)<kmax) kmax=n2-nl;

n2-=nl; knum=0;

do

{sO=Math.round(Math.random() * n2) + nl

s1=""+s0+"";

if (s.indexOf(s1)==-1) {s+=s0+" " knum~++}}

while (knum<kmax)

eval("document.all.txt"+stxt+".value=s")

fsort(stxt)}

Sfunction fsort(n) // Copmupoexa yucnogwvix MHONICECms no 803pACMAHUIO
{s=eval("document.all.txt"+n+".value");

s=s.split("");

ns=s.length;
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for (i=0;i<ns;i++)
sfi]=1%s[i];
for (i=0;i<ns;i++)
SJor (j=0;j<ns-i;j++)
if (sfj]>slj+1])
{p=sljl:
sfi]=s[j+1];
sfj+1]=p:}
s0="";
for (i=0;i<ns;i++)
if (s[i]>0)sO+=s[i]+" ",
eval("document.all.txt"+n+".value=s0");}
</script>

C nomoupio TEKCTOBOro penaktopa biokHoT co3nare daiin prog3.htm
¢ paboueir Bepcumeidl mporpammsbl. OTIafKy NpOTrpaMMBI MPOBOJUTH B
Opaysepe Internet Explorer. Tekct mporpammbl B 00s3aTEIBHOM HOPSIIKE
JIOJDKEH coiepyKaTh KOMMEHTapuu. [IpoBecTr TecTHpOBaHNE IPOTrPaMMBI Ha
KOHTPOJBHEIX TpuMepax. Bilok-cxeMy B BHIe IepexoioB cocTosiHuii (00
9TOM THUIIE OJIOK-CXeM ITOAPOOHO paccka3aHo B KHHUTE [8], BO3MOXKHOE
pellicHWe TMPEICTaBICHO Ha puc. 3.2) MporpaMMbl HApUCOBaTh C
HCIIONIb30BaHUEM TMporpaMMmbl Microsoft Visio, BXojsmied B KOMIUIEKT
Microsoft Office.

CocrosHune
3aBeplIeHns

WcxoaHoe
COCTOAHME

Bcerna
MHWUManW3auma

Komanpa
3aBepLIeHnA

Buibop cocToaHus

OxuaaHne

rnd() a()

rnd()
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UepTex BBHIIOIHMTA CTyAeHTKa Muxaitnosa FOmms, rpynma KUT-465.
Puc. 3.2
MeHsist BXOJIHBIC JaHHBIC, IPOBECTH UCCIIEI0BAaHUE CBOCTB
COOTBETCTBYIOLINX OMHAPHBIX OTHOIICHUIA.

3.4. Coaep:xaHue oT4eTa
Cwmotpu yHKT 1.4.

3.5. KonTpoJbHbie Bonpocsl [7, 11]

1. Tlyctb A u B — KxoHeyHble MHOXECTBA, COCTOSILIUE U3 M U N
3JIEMEHTOB COOTBETCTBEHHO. CKOJBKO CyIIECTBYeT OWHApHBIX
OTHOIIECHUH MeX a1y MHOXecTBamMu A u B?

2. Tloctpouth OMHApHOE OTHOIIEHHE:

e  peduieKCUBHOE, CHMMETPUYHOE, HE TPAH3UTHBHOC;
e  He pedIIeKCHBHOE, aHTUCHMMETPHYHOE, HE TPAH3UTHBHOE;
e  peduieKCUBHOE, HE CUMMETPUYHOE, TPAH3UTHBHOC.

3. Ompenenure, Kakue W3 CICAYIOIMINX OTHOIICHHA HAa MHOXKECTBE
nrofiel pedIeKCUBHBI, CAMMETPUYHBI WM TPAaH3UTUBHBIL:
®  «.. UMETh TeX )K€ POAMTENEH, 9TO H ...»;
®  «...sBIATHCS OPaTOM ...»;
®  «...CTaplIe WIN MIIAJIIE, YeM ...»;
®  «... HC BBINIC, YeM ...».

4. CrpykTypa 3aBojia BKJIIOYAET aJMHHHCTPALHIO, OyXraiaTepuio,
MPOU3BOJCTBCHHBIA II€X, AaBTOTPAHCIOPTHBIA LeX. BBemeHo
OmHapHOe  oTHomeHHe T  «pyKoBOZIsSImas  CTPYyKTypa —
MOJYUHCHHOE MOJIPa3/Ie/ICHUE». 3a1aTh 3TO OMHAPHOE OTHOIICHHE
Ha MaTpPUIE CMEXHOCTH M OTPEAETUTh €T0 CBOWCTBA.

5. OObsicHHUTE MeXaHM3M JeWcTBHs omeparopa eval B (QyHKLUH,
HaIMCaHHOH Ha s3bIKe JavaScript.

6. Kakum o0Opasom B mporpaMMe JOCTHTacTCs JIHHAMUYCCKUN
XapakTep 0TOOpakeHHsI MATPHUIIBI OMHAPHOTO OTHOIICHUS?

7. Kak wW3MEHUTh IPHUBEJCHHYIO B JTOH JabopaTopHOil paboTe
mporpamMmy, 49ToOBI OHa oOmpeneNsuia, o0JNiagaeT JIM JaHHOE
OuHapHOE OTHOIIICHHE CBOICTBAMH pedIeKCUBHOCTH,
CUMMETPAYHOCTH U TPAH3UTUBHOCTHU?
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8. Tlepeuucnure Teru, KoTopble (GopMuPYIOT Tadimiy? Mcmonb3ys
TErH, CO3/aliTe Ta0JIUIly pa3MepPOM TPHU Ha YeThIpe?

4. TABOPATOPHASI PABOTA e 4.
TEHEPAIIUS PA3SMEIIEHUIT

4.1. Ileanb paGoThI

W3yunth CcHocoOBl YHCICHHOTO MOJCITUPOBAHHS pPa3MEIICHUN U
pa3paboTaTh KOMIBIOTEPHYIO TIPOTPaMMy ISl TEHEPAIIMH BCEX Pa3MeIeHIH
JUTS 3aJJaHHBIX 3HAUYCHHUH apaMeTPOB B JIEKCUKOTPa(GpHIECKOM HOPSIIIKE.

4.2. KpaTtkue TeopeTruyeckue cpenenus [2, 10, 11]

Pasmen wmaremMaTWKW, TOCBSIICHHBIH pEIICHHIO 3aaad  BbIbopa W
PaCIIOJIOKEHHSI 3JICMEHTOB HEKOTOPOTO, OOBIYHO KOHEYHOTO, MHOXKECTBA B
COOTBETCTBUH C 3aJaHHBIMU IIPAaBHJIAMH{, HA3bIBACTCS KOMOMHATOPHKOIA.
Kaxmoe Takoe mMpaBWiio OIMpENeNseT CHoco0 IMOCTPOCHUS HEKOTOPOi
KOHCTPYKIMH M3 DJIEMEHTOB HCXOJHOTO MHOXXECTBA, HAa3bIBAEMOW
KOMOWHATOPHOI KoH(purypanuei. [1aBHBIMH 1IETIMH KOMOWMHATOPHOTO
aHaNM3a SBISIETCS M3y4YeHHE KOMOMHATOPHBIX KOH(PHUTYpalHuid, aaropuTMOB
WX TOCTPOCHHMsI M ONTHUMM3AIMM, pELIEHUE 3aJad MepedyHcIeHUs.
[IpocrelimmMu KOHPHUTYpaNHSIMHU SBISIOTCS MePecTAHOBKH, pa3MellleHus,
coderaHusi u pa3dumenmsa. [lycte nano MHOxkecTBO M={a;, a,,..., a,}.
IlepecTaHoBKOW  d3IeMEHTOB MHOXecTBa M Ha3pIBaeTcsl  JTHOOOH
YIOPSJOYCHHBIH HaOop (kopTexk) (aj, ap, ..., &), COCTOALIMA W3 N
pa3MYHBIX 3JeMeHTOB MHOXectBa M. Uucao Bcex mepectaHoBOK P,
paBHO n!. OnpenenuMm dncino m<n. Pa3MeleHueM u3 1 dJIEMEHTOB TI0 m
WIH yIOPSI0YCHHOU (7,/m)-BBIOOPKOW, Ha3bIBACTCs JIFO0OM KOpTEeXK (aj;, aip,
.++» Qim), COCTOAIINI U3 /M TOMAPHO PA3IHMIHBIX 3JEMEHTOB MHOXecTBa M.

Yucao pa3MemieHdid u3 n 1o m 0003HAYaeTCs 4depe3 A;" unn P(n,m) u
m n.
paBHo 4, =——=n(n-1)..(n-m+1).
(n—m)!
(ITpeanonaraercst, yro 0!=1). CouyeTaHnem u3 U3 1 SJIEMEHTOB 10 M WIN

HEYTIOPSIOYCHHOR (7,7)-BHIOOPKOM, HAa3bIBaeTCS JI00OE MOIMHOXKECTBO
MHOXKECTBAa M, cocTosiee M3 m 3JIeMEHTOB. UHCI0 coyeTaHHil H3 n
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m
2JIeMEeHTOB ~ o0OO3Hadaercs  yepes Cy, umu C(n,m) w®  paBHO

n!
m :
Cy

m m m
=———— . Ouesugno, uro 4, =m!C, . Yucno C, obnagaer
(n—m)'m!

CJIEAYIOIIMMH CBOMCTBAMH:

o C}T = c}’z_’" :
m m+1 m+l
* G +Cp =G

n _
. (a+b)n = ZOC,Tambn " s mo6bIx a,beR, neN (6bunom
m=

HeroroHa).
. m
B cuny mocnennero cpoiictea uncna C, Ha3bIBAIOTCA OMHOMHHAJILHEIMU

KO3 UITUESHTAMH.

Pa3menienneM ¢ TIOBTOPEHHEM U3 7 DJJIEMCHTOB IO M WU
yHOpSAOYeHHON (1n,m)—BBIOOPKO ¢ BO3BpAIICHUSIMH HAa3bIBACTCS OO0
KopTex (aj, 4, ..., ay) JIEMEHTOB MHOXecTBa M, ans kotoporo |M|=n.

Yucso pasMelnennii ¢ nopropenusimu P(n,m) pasro 7" . Coueranuem

¢ MOBTOPEHHEM M3 7 DJEMEHTOB II0 M WIH HEYNOPAAOYEHHOH (1,m)—
BBIOOPKOI C BO3BPAIICHUSIMH HA3BIBAIOTCSI MHOXKECTBA, KOTOPEIE COCTOSIT U3
9JIEMEHTOB, BBIOPAHHBIX /1 Pa3 M3 MHOXECTBa M, NpUUEeM OAMH U TOT e
3JIEMEHT JOIyCKAaeTCsl BBHIOWpATh MOBTOpHO. YHMCEI0 covyeTaHUd ¢

MOBTOPEHUsIMH U3 7 DJeMEHTOB 1o m obo3Havaercs C(n,m) u

~ m (n+m-1)!
Bbluucigercs no dpopmyne C(n,m) = Cooma1=""""-
m!(n—1)!

4.3. Ilopsinok BHINOJHEHHs PaG0ThI

CocCTaBUTh KOMIIBIOTEPHYIO IPOTrpaMMy TeHEpalluy BCEX pPa3MEIlCHUIt
JUIL 3aJaHHBIX 3HAYeHWH 7 W m B JIEKCHUKOTrpaMUeCKOM MOpSJIKE.
[porpamMma mOIDKHA ITO3BOJIATH ITOJB30BATENIO yCTAHABIMBATE 3HAUYCHUS 71
M m W3 3aJaHHOTO HWHTEpBala, JMHAMUYECKHM CTPOUTH MHOXECTBO

. m <
Pa3MEIEHUH, BBIYUCIIATD 3HaYeHus A, , (m < n).

IIporpammy peanu3oBath:
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— uHTep¢ericHas YacTh Ha sI3bIke pa3MeTku runeprekcra HTML [3];
— (yHKUIMOHANBHAS YacTh Ha CU-TIOOOHOM s13bIKe JavaScript [4].
WHaTepdeiicHas 9acTh JOKHA BKITIOYATh:
® 3aroJIOBOK C YKa3aHMEM Ha3BaHMi pa0oThl, HH(popmanuu 00
aBTOpE, BpeMEeHH Pa3paboTKH;
e  BBINAJAIONIETO MEHIO JUIs BHIOOpA 3HAYEHUS [TapameTpa #;
e  BBINAJAMONIETO MEHIO JUIS BBIOOpa 3HAYCHUSI TapameTpa m;
e  MHAMUYECKH OTOOpakaeMoe MHOXXECTBO pa3MELIeHUH Juis
3aJ[aHHbIX 3HAYCHUII IApaMEeTPOB M U A;

m
e  TEKyNIEE 3HAYCHUE A .

Ha puc. 4.1 npuBeneH BO3MOXXHBII BU UHTEpdEiica.

FeHepauva pasMenieHqd A™
=[]+ ¥[) m=[]35 ][]
i

123 124 132 134 142 143 213 214 231 234
241 243 312 314 321 324 341 35342 412 413
421 423 431 432

3}-
A%, =24

Puc. 4.1

JlanHbIi unTepdeiic MOXKET ObITH peanu3oBan TaKou
MOCJIEI0BATENILHOCTBIO TETOB!
<div style=""font-family: Tahoma,font-size:8pt; ">
<center><b>Ienepayus pazmewjenuii
A<sup>m</sup><sub>n</sub></b><br>
n = <input type="button” value="+" style="font-size:8pt;width: 15pt;”
onclick="document.all.nsel.selectedIndex+=1;if
(document.all.nsel.selectedIndex==-1)
document.all.nsel.selectedIndex=0;g() "> <select name="nsel”’
style="font-family: Tahoma, font-size:8pt,;” onchange="g() ">
<option value="1">1</option><option value="2">2</option>
<option value="3">3</option><option value="4" selected>4</option>
<option value="5">5</option><option value="6"">6</option>

29

</select><input type="button” value="-" style="font-
size:8ptywidth: 15pt; " onclick="document.all.nsel.selectedIndex-=1if
(document.all.nsel.selectedIndex==-1)
document.all.nsel.selectedIndex=0;g() ">
m = <input type="button” value=""+" style="font-size:8pt;width: 15pt;”

onclick="document.all. msel.selectedIndex+=1.if
(document.all. msel.selectedIndex==-1)
document.all.msel.selectedIndex=0,g() "> <select name="msel”
style="font-family: Tahoma, font-size:8pt;” onchange="g() ">
<option value="1"">1</option><option value="2">2</option>
<option value="3" selected>3</option><option value="4">4</option>
<option value="5">5</option><option value="6">6</option>
</select><input type="button” value="-" style="font-
size:8ptywidth: 15pt; ” onclick="document.all. msel.selectedIndex-=1;if
(document.all. msel.selectedIndex==-1)
document.all.msel.selectedIndex=0,g() ">
<div ID="infol ’> </div></center></div>

Just  mpaBwibHOrO  (DyHKIMOHUPOBaHWS  JAaHHOrO  wWHTepdeiica
HEOOXO0AMMO Hamucath (YHKIUIO @ peaH3yIOU[yl0 PEeKYPCHUBHBIM
AIrOpUTM MOCTpoeHUs pasmemeHuit [12]. TekcT pemeHuss Ha sI3bIKE
nporpammupoBanust [lackaiap nmeeT Bua:

Program GPlac;

Const n=4 ; m=3; { *3nauenus num 3samul 6 Kauecmee npumepa. *}

Var

A:Array[l..m] Of Integer; {*Maccug 011 xpanenus 31emMeHmMos
pasmeugerus. *}

S:Set Of Byte; {*/[nsa xpanenusa ucnoib308anHbIX 8 pasmeweHuu yugp. *}
Procedure Solve(t:Integer); { *Ilapamemp t onpedensiem HOMep NO3UYUL &
pasmewenuu. *}

Var i:Byte;

Begin

For i:=l To n Do {*[lepebupaem yugpot u naxooum I-io
HEeUCnonb306anuy0. *}

If Not (i In S) Then Begin

S:=S+[if; {* 3anomunaem eé 6 mnosicecmse 3anamulx yugp. *}

A[t]:=i; {* 3anucvieaem eé B pazmewerue. *}

If t<m Then Solve(t+1) Else Print; {*Eciu pazmewenue ve noiyueHo, mo
uoem K cuedyrowel no3uyull, uHayve bl800UM ouepeonoe pamewyenue. *}
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8:=S-[i]; {* Boszepawaem yughpy 6 uucio Heucnonvbzoeanuvix. *}
End;

End;

®parMeHT OCHOBHOU MPOTPaMMBI.

Begin S:=[]; Solve(l); End.

Bo3MoKHOE pelieHne MOXKET HMETh BHI;
<script language=""JavaScript'>
g(); // Bvi3os ¢ynxyuu npu 3aepyske cmpanuywl 6 bpayzepe
function g()
{var n, m, s=" ", k=0, sum="";
if (document.all.nsel.selectedIndex<document.all. msel.selectedIndex)
document.all. msel.selectedIndex=document.all.nsel.selectedIndex
n=document.all.nsel.options[document.all.nsel.selectedIndex].value
m=document.all.msel.options[document.all. msel.selectedIndex].value
sum+="{<br>";
JD:
sum+="<br>}<br>A<sup>’+m+’</sup><sub>’+n+’</sub> = ‘+k;
document.all.infol.innerHTML=sum,
function f{t)
{vari, j, d;
SJor(i=1;i<=n;i++)
{if (s.indexOf(* “+it+’ )==-1)
{st=it’ "
iftt<m)
fatl);
else
(k++;
sum+=s+’ %
if (k%10==0) sum~+="<br>";}
d=s.split(* );
5=’
Jor(i=0,j<d.length;j++) if (i!=(1*d[j]) && (1*d[j])!=0) s+=d[j]+
Y

</script>
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C moMomIpI0 TEKCTOBOTO peAakTopa biokHOT co3narh daiin progd.htm
¢ pabouedd Bepcueil mporpammbl. OTianky MOpOrpaMMbl HPOBOIHWTH B
Opaysepe Internet Explorer. TexcT mporpaMMbl B 00S3aTELHOM TIOPSIIKE
JIOJDKEH COoZepikaTh KoMMeHTapuu. [IpoBecTH TeCTHPOBaHUE MPOrPaMMBbI Ha
KOHTPOJIbHBIX TpHMepax. BJoOK-cxeMy B BHAe CTPYKTYpHble KapT
KoncranTaitHa (00 3TOM TUIE OJIOK-CXEM MOJPOOHO pacCcKa3aHO B KHHIEC
[8], BO3MOXHOE pelieHHE TpeACTaBlIeHO Ha puc.4.2) TporpamMMBbI
HapHCcoBaTh C MCIIOJIb30BaHHEM IporpamMMbl Microsoft Visio, Bxozsmield B
komriekT Microsoft Office.

Hutepdeiic
%n, m
JuHamuyeckan | PexypcuBHas
Tadauua N 0 nporpamma
sum :
i
Puc. 4.2

4.4. Coagep:xaHue 0T4eTa
Cwmotpu yHKT 1.4.

4.5. KonTpoabHbie Bonpockl [2]
1. Tpymnme u3 m9TH COTPYIHUKOB BBIACICHO TPH MyTeBKU. CKOJIBKO
CYIIECTBYET CIIOCOOOB PACIIPEICIICHUSI ITyTEBOK, CCITH:
®  BCC IIYTCBKU Pa3IMYHbI;
®  BCC IYTEBKH OJMHAKOBBI.
2. CKOJIbKO Pa3IHYHbIX JECATHYHBIX YUCET MOXKHO HAIUCATH,
nucnon3ys mudpst 0, 1 1 27
3. CKOJBKO pa3JINIHBIX MMEPECTAHOBOK 00pa3yeTcst U3 CISAYIONTUX
cJoB: a) 3e0pa; 6) Bogopoa?

n

m

4. Yemy paBHo 3HadeHue cymmpr >, C, ?
m=0
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5. MoHO 71 ¢ TOMOIIBIO Pa3pabOTaHHOHN MPOTPaMMBbI TTIOCTPOUTH
BCE MEPECTAaHOBKH U3 /1 DIIEMEHTOB?

6. Kakoii orrepatop B mporpamme OrpaHUIUBaET PEKYPCUBHBII
cIycK?

7. Yro o3Havaet 3anuch document.all.infol.innerHTML=sum B
TEKCTE TPOrPaMMBI?

8. C momomipko, KaKuX OIepaTopoB B MPOrpaMMe KOHTPOIUPYETCS
BBITIOJTHEHME TpeOOBaHUS m<n?

5. JABOPATOPHAS PABOTA Ne 5.
HOCTPOEHME TABJUIIBI HICTUHHOCTH

5.1. Hean paGoThl

W3yunth criocoObl MOIENUPOBaHUs 0a30BBIX JIOTMYCCKUX ONEpaIMid U
pa3paboTarh KOMIIBIOTEPHYIO MPOTPaMMy aBTOMATHYECKOIO IMOCTPOCHHS
TaOJIHI] UICTUHHOCTH JIJIS1 BHIPAXXKEHHUH OyJIeBOM anreOphl.

5.2. KpaTtkue Teoperuyeckue cpenenus [2, 10, 11]

ByneBa anre6pa — 9T0 Ha3BaHHE OOJIACTH MATEMAaTHUKH, 3aHUMAIOIIEHCS
JIOTHYeCKUM  aHanmu3oM. IIpocreiimmas OyneBa anredOpa COCTOMT U3
MHOkecTBa B={0,1} BMecTe ¢ ompeIeleHHBIMH Ha HEW OmeparusIMu
IU3BIOHKIMN  (V), KOHBIOHKIMH (A) W oTpunanus (—). ByneBeiMu
MIEpEeMEHHBIMI Ha3BIBAIOTCS NEpEeMEHHBIC NMpHHUMAalomue 3Haderns 0 u 1.
KoMOunupyst OyJeBBl TepeMeHHBbIE C IMOMOIIbI0 0a30BBIX ONepanuil u
KPYIJIBIX CKOOOK, MoyyaeM OyJeBbI BhIpaxeHHs. J[eHCTBUS JIOTHYECKUX
oreparyii 3aar0Tcsl TA0IMIAMH UCTHHHOCTH, B KaXKI0H CTPOKE KOTOPBIX
B3aUMHO OJIHO3HAYHO COIIOCTaBIsieTCsl HAOOp 3HAYCHUH IEPEMEHHBIX,
COCTaBJISIIOLIMX OyJIeBBl BBIPAKEHHs, U COOTBETCTBYIOIIEE ITOMY Habopy
3HAYCHHE MTOJYYEHHOTO BEIpaXkeHus (CM. Tabdi. 5.1)

Tabnuya 5.1
P q —-p (pAQ) (pvq)
0 0 1 0 0
0 1 1 0 1
1 0 0 0 1
1 1 0 1 1

ﬂBa 6yJICBI)IX BBIPAXXCHNA HA3BIBAIOTCA IKBHBAJCHTHBIMHU, €CJIKM OHU
HUMCIOT OJIMHAKOBbIC Ta6JII/IIIbI HCTHUHHOCTH. Beruucss Ta6J'II/IIII)I
HUCTUHHOCTH, JICTKO YCTaHOBUTH CITPaBCIJINBOCTDH HEKOTOPBIX
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SKBHBAJICHTHOCTEH, KOTOpHIE MPUHATO Ha3bIBaTh 3aKOHAMH OyJ1eBoi
anredpsbl:

¢  KOMMYTATHBHOCTBb PAG= AP, PVG= q\VP;

®  acCOMHUATUBHOCTB PA(GAT)= (DAGIAT, pv (qvr)= (pVvg) viry

e  JIUCTPUOYTHUBHOCTH pA(qVr) = (D AQ)V (P A7),

pv(qrr) =(p va) A (p v1);

®  HIEMIIOTEHTHOCTH pAD = p, p\VP = D;

*  TOrJIOIEeHHsI pA(pVG) = p, pV(PAG) = p;

e e Moprana —(pag) = = pv—q, =(pVq) = = pA—q.

ByneBoli ¢yHKIIMEN OT N MEPEMEHHBIX Py, P2, ..., Pn HA3BIBAETCS TaKas
¢ynkuus f: B" —B, uro f(p, pa, ..., Pn) — OYIEBO BHIPAKEHUE.

DJIeMeHTapHOIi KOHBIOHKIMEH Ha3bIBaeTCS KOHBIOHKINSA UTep. Ecmu
X — Gynesa mepemennast, 8e {0,1}, To BeIpaxeHne x°=x, ecmu 8=1 u X°=—x,
ecii 6=0 Ha3bIBAETCS JUTEPOA.

MuntepmMoM Ha3bpiBaeTcs OyieBa (GYHKIHWSA, KOTOpass MPUHHMAET
3HayeHue | TONBKO Ha OJHOM Ha0Ope 3HAYCHUN AapryMEHTOB.
[IpousBoneHyt0 OyneBy (QYHKIHIO MOXHO 3alucaTh KaK TUIBIOHKITHIO
MUHTEpMOB. Takas 3amuch Ha3bIBACTCS NU3HIHKTHBHOW HOPMAJBLHOM
dopmoii u s kaxmgoir OyieBol (YHKIWMK ompeaesieHa €IWHCTBEHHBIM
00pa3oM C TOYHOCTBIO JI0 MIEPECTAHOBKY 3JIEMCHTAPHBIX KOHBIOHKITHH.

MHoxecTBO QYHKIHIA, Yepe3 KOTOPhIE MOXKHO BBIPA3HUTh JTHO0YI0 OyIIeBY
(DYyHKITINIO, HA3BIBACTCS MOJHOM CHCTEMOi (PYHKIIUIA.

ByneBo BeIpakeHHE MOXKHO YIPOCTHTH, HCHOJIB3ys Kapty KapHo,
MPSIMOYTOJbHYIO TaOJWIy, YbH CTPOKHM W  CTOJOIBI  0003HAYCHBI
KOHBIOHKIUSIMH OYJICBBIX NEPEMEHHBIX M MX OTPHIAHWH. B KireTkax 31O
TaONUIBI, COOTBETCTBYIONIMX MHHTEpMaM [aHHOH  TU3BIOHKTHBHOM
HOpPMalbHON (opMBI, TMOMemarTcs eauHuIbl. OOHApYKCHHBIC B ITOU
TabJIHIIe Mapbl MUHTEPMOB MOXKHO CTPYIIIMPOBAThH M MPe0Opa3oBaTh B OJHO
MPOCTOC BEIPaXKCHUE.

5.3. llopsiiok BBINOJTHEHHST PA0OTHI

CoCTaBUTh KOMIIBIOTEPHYIO INPOIPaMMy aBTOMATHYECKOTO IIOCTPOCHHUS
TaONMI WCTUHHOCTH JUIsl BbIpakeHWil OyneBoil anreOpsl. IIporpamma
JOJDKHA TO3BOJIATH IIOJB30BATENI0 BBOAUTH HPOU3BOJIBHOE OyleBO
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BEIp@)KEHHUE, ONpPENeNiTh OyJIeBbl NEepeMEHHBIE M IWHAMHYCCKH CTPOHTH
TaOJIUIy HCTUHHOCTH.
IIporpammy peanzoBaTh:
— uHTep(eiicHas 4acTh Ha sA3bIKe pa3Merku runeprekcra HTML [3];
— (yHKIIMOHAJIBHAS YacTh Ha CH-TTOIOOHOM si3bIke JavaScript [4].
HuTepdeiicHas yacTh J0JDKHA BKIIOYATH:
® 3aroJIOBOK C YKa3aHWEeM Ha3BaHWsA paboThl, WHGpOpMAIUU 00
aBTOpE, BPEMEHU pa3paboTKy;
e  T10JIe BBOJA OyJieBa BEIPAKECHUS;
® KHONKM i1 AKTUBU3AIMH IPOLECCA BBIYHUCICHUS TaOJIHII
HNCTHHHOCTH;
®  JMHAMHUYECKH OTOOpaKacMyI0 TaOJIHIly HCTHHHOCTH.
Ha puc. 5.1 mpuBesieH BO3MOXHBIN BU HHTEpdeiica.

MocTpoeHWe TabaWLEl MCTHHHOCTH
2007 CaedeHko H.B., kadeapa O, KMT-hakyneTeT, HTY "=M4"

Byneso seipaskeHme (A" - "BAY, At - ()", "HE" - "1™

F = |agabl |t [bade
abcf
oooao
oo1a0
o100
o111
10000
1011
1101
1111

Puc. 5.1
JlanHbIi unTepdeiic MOXKET ObITH peanu3oBan TaKou

MOCJIEI0BATEILHOCTHIO TETOB!

<style>.sl {font-size:8pt,font-family. Tahoma, }</style>
<body class="s1" onload="f()" TOPMARGIN=0>
<hr><b>Ilocmpoenue mabauyvl ucmunnocmu</b>
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<br>&copy, 2007 Casuyenxo H.B., kagpedpa CU, KUT-paxyromem, HTY
"XITU" <hr>Jlocuueckoe svipasicenue ("H" — "&&", "HJIU" - "||", "HE" —
nn)
<br>f = <input type="text" name="txtl" value="a&&b||la&&c||b&&kc"
size=40 class="s1" onchange="f()">&nbsp,
<input type="button" name="bl" value="Boviyucrums" onclick="f()"
class="s1"><br><table border=0 class="s1"><tr>
<td align=center valign=top><span ID="res">&nbsp,</span></td>
</tr></table></body>

Just  mpaBwibHOrO  (QyHKIMOHUPOBaHWS  JaHHOrO  wWHTepdeiica
HeoOxoauMo HamucaTh GyHKIHO f, pearn3yronyo aJropuT™M IMOCTPOCHHS
TaOIUIy HICTUHHOCTH OyJIeBa BBIPAXKEHUSL.

Bo3MokHOE pelleHne MOKET UMETh BUJI:
<script language="JavaScript'>
var maxiname=50, tlname;
var Iname = Array (maxlname);
Sfunction f()
{var ij,si;
s=document.all.txtl.value;
fucol(s);
sres="<table  border=0 class='sl' cellspacing=0 cellpadding=3
style="border:0 thin solid;">";
sres+="<tr>":
for (i=0;i<tlname;i++) sres+="<td>"+Iname[i] +"</td>";
sres+="<td> f </td></tr>";
tiname2=Math.pow(2,tlname);
for (i=0;i<tlname2;i++)
{sres+="<tr>";
z=flog(i,tlname),
dz=z.split("|");
for (j=0,j<tlname,j++)
{dzj="0"; if (dz[j]=="true") dzj="1";
sres+="<td>"+dzj+"</td>";
eval(lname[j]+"="+dz[j]),}
si="0"; if (eval(s)) si="1";
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sres+="<td>"+si+"</td></tr>";}
sres+="</table>";

document.all.res.innerHTML=sres, }

function fncol(s) // Onpedensem konuuecmeo 0ynesvix nepemeHHblx U UX
umeHa

{var sum="",n=s.length;

var i,j,si,flag,ns=0;

for (i=0;i<n;i++)

{si=s.charAt(i);

if (si=="&" || si=="|" || si=="!"|| si=="("|| 5si==")")
sum+="";

else

sum+=si, }

dsum=sum.split(" "),

tiname=0;

for (i=0;i<dsum.length,i++)

if (dsum[i]I="")

{flag=true;

Sfor (j=0;j<tlname;j++)

if (Inamefj] ==dsum[i]) {flag=false; break;}

if (flag) {Iname[tiname] =dsum[i]; tlhame++}}}

function flog(t,z) // Buvluucisiem Oyneso @vipadsiceHue Nnpu KOHKPEMHbIX
3HAYEHUSIX
// Oyne6bix nepemenHbix
{var sumi1="",t1,z1=0,i;
ti=t;
while (t1!=0)
{if (t1%2==0)
suml="false|"+suml;
else
suml="true|"+suml;
tI=Math.floor(t1/2),
z1++,}
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for (i=0;i<(z-zl);i++) suml="false|"+suml,

return suml, }
</script>

C nomomipi0 TEKCTOBOTO penakTopa biokHoT co3nars daiin progs.htm
c paboueir Bepcueil mporpammbl. OTiamky NporpaMMBbl HPOBOIWTH B
Opaysepe Internet Explorer. Tekct nmporpaMMbl B 00s3aTEIEHOM IOpPSIKE
JOJDKEH cofiepykaTh KoMMeHTapun. [IpoBecTr TecTHpoBaHME MPOTPaMMBI Ha
KOHTPOJBHBIX mNpuMepax. OYHKIHOHAIBHYKW OJIOK-CXeMY IPOrpaMMEI
HapHCOBaTh C MCIOJb30BaHUEM IporpaMMmbl Microsoft Visio, Bxomsmiel B
komruiekT Microsoft Office.

5.4. Copep:xanue oTuyera
Cwmotpu yHKT 1.4.

5.5. KoutpoabHble Bonpoch [7, 11]

1. C mnomompio pa3padOTaHHOH NpPOrpaMMBI JIOKaXHTE 3aKOH
JIUCTPUOYTUBHOCTH.

2. Tlokaxwure, dro OyJneBO  BBIpAKEHHUE —(—=pvg)r(p\q)
SKBUBAJICHTHO p.

3. SBnsercs nu OyneBa QyHKITUS —pAGAF MUHTEPMOM?

4. Haiimure JU3BIOHKTHBHYIO HOpManbHylo Qopmy  OyneBoi
byakumn f=(prg) v (—gr).

5. TIpoBepbTe COOTHOMIECHUS —( pA—q)V —F" = —p Vg V.

6. Bplumcnnre  TabnaMiy  MCTHHHOCTM — OyneBa  BBIpaKEHHs
PA(—q W) (—pA(Gv—r)) W HalauTe ero JIUIBIOHKTHBHYIO
HOpMaJIbHY10 hopmy.

O6pazyer 1 GyHKIUS — (gAF) TOIHYIO cUcTeMY (QyHKIUI?

Jlokazarb 3KBUBAJICHTHOCTb AP VI)A(G V) 1 (pAg) Vv (DAF).
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6. TABOPATOPHAS PABOTA Ne 6.
HAXOXJIEHUE OCTOBA MUHUMAJIBHOI'O BECA 110
AJITOPUTMY ITPUMA-KPACKAJIA

6.1. Ileas padoTsl

N3yunts cnocoObl MOJEIMPOBAHMS aITOPUTMOB HAXOXKICHUS OCTOBA
MHUHUMAaJBHOTO Beca M pa3paboTaTb KOMIBIOTEPHYIO HpOrpamMMmy,
peanusyrouryto anroput™ Ipuma—Kpackana.

6.2. KpaTkue TeopeTnueckue cBeaenus [2, 10, 11]

I'padpom G(V,E) Ha3biBaeTCs COBOKYITHOCTb JIBYX HEITyCTBIX MHOXKECTB
— HEMyCTOro MHOXEeCTBa V (MHOXKECTBAa BepHIMH) W MHOXecTBa FE
JIByXDJICMCHTHBIX MOJMHOXKECTB MHOXecTBa V' (E — MHOXeCTBO péodep).
UYucno BepumH rpada G p=|V|, a gucmo pedép — g=|E|. Ilyctp v;, v; —
BEpLINHBI, € = (V;,V,) — coequHsomee ux pedopo. Toraa BepirHa v; 1 pedpo
e MHIMIEHTHBI, peOdpo € W BepIinHa Vv, TakKe WHIMACHTHHL. J[Ba pedpa,
UHIUCHTHBIC OJHOW BEpIIMHE, HAa3bIBAIOTCS CMEKHBIMH; JIBC BCPIIHHEI,
HMHIUACHTHBIE OJHOMY peOpy, TakKe Ha3bIBalOTCS CMEKHBIMH. OOBIYHO
rpad HM300pakarOT AWArPAMMOMN: BEPINUHBI — TOYKAMH (MM KPY)KKaMu),
pE€Opa — TMHHUSIMH.

W3BecTHBI pa3iM4HBIC CIOCOOBI MPEACTAaBICHHS TpapoB B MaMSITH
KOMIBIOTEPa, KOTOPBIE pPa3IHUYaloTCs OOBEMOM 3aHMMAeMOW IMaMATH H
CKOPOCTBIO BBIMTOHEHUS orepanuii Hax rpadamu. [IpencraBienue rpada c
IIOMOIIBIO0  KBaJpaTHOW OyJIeBOW MATPHUIBI, OTPAXKAIONIEH CMEXKHOCTh
BEpILUH, HA3BIBACTCS MATPULEH cCMeKHOCTH. PeOpo, Beayliee 13 BepIIHHBI
B Hee ke, Ha3bpiBaeTcs meTJieil. I'pad Oe3 kpaTHBIX pebep W TeETelb
Ha3piBaeTCsl MPOCTHIM. llemblo Mexay BepmiMHAMH V M U Ha3bIBACTCS
MOCIIEZIOBATEILHOCTh  pebep, coemuHsAIOMUX V W U. Ecmm  Tpad
OpUCHTUPOBaHHEIN (oprpad), B KOTOPOM BMECTO pedep HMEITCS AYTH
(opueHTHpPOBaHHBIE CTPENIKH), TO aHAJIOT IIETIH Ha3bIBAETCS MyTeM.

Cesi3ublii Tpad — 510 Tpad, rae CymecTByeT Lenb Mexay Iro0on
mapoi BEpIIMH V, u; WHOTJA TakoW rpad Ha3bIBAIOT OJHOCBSI3HBIM. B
B3BeIIEHHOM Tpade kaxaomy peOpy MNPHUIUCHIBACTCS BeC (WIM JUIMHA).
B3Bemennsie Tpadsl Takke HAa3BIBAIOT CETAMH, WX YacTo 0003HAYArOT
N(V.EW),
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YacTs BepIIMH U BCE MHIMICHTHRIE UM pedpa Ha3bIBAIOTCS MOATrpadom;
BCC BEPIIMHBI M YaCTh WHIMACHTHBIX UM pebep Has3bBacTcs cyrpadgom.
Huxjaom Ha3pBaeTcs nems u3 v B v. JlepeBoM Ha3wiBaeTcs Tpad 6e3
uKIoB. OCTOBHBIM [€PeBOM Ha3bIBacTCS CBS3HBIA cyrpad rpada, He
uMmetonii  uKioB. IlojHbIM rpadoMm HazwpiBaeTcs Tpad, B KOTOPOM
MPOBEICHBI BCE BO3MOXKHBIC pebpa (B MmomHOM rpade ¢ 7 BEpIIMHAMHU
umeetcs n (n—1)/2 pedep). JlepeBo ¢ n BepmmHamu umeet n—I pedep.

B Tepmmuax Tteopum rpadoB 3amauya Ilpmma—Kpackana Beirsant
CJIeIyIOIIMM 00pa3oM:

Jdan monubni rpag c¢ n BepmmHamu. Hailitm ocToBHOe aepeBo
MHMHUMAJIbLHO JJMHBI.

B Takom Buae 3amaya Obuia mocraBieHa u pemieHa Ilpumom (1961).
Kpackai, ofHOBpeMEHHO W HE3aBUCHMO, TIOCTABHJI U PEIIII 334ady HE JUIA
TUTOCKOTO CITy4asi, I'JI€ PaCCTOSHUS OIPEAEISIOTCS o (hopMyIe

_ 2 2 .
d; = \/ (x; =x;)"+ (¥, —y,)" (3mech (x;y;) — MEKAPTOBBI KOOP/HHATHI i-

{ BepIIMHBI), a TSI TPOU3BOJBHBIX MOJOXKHUTENBHEIX dy;, i,j = 1, ..., n. [lpn
5TOM JUIl HEKOTOPBIX Iap HMHAEKCOB dj; =00, YTO O3HAYaeT OTCYTCTBUE
pebpa, T.e. paccmarpuBaercsi 1000 rpad, a He TOJNBKO MOJHBINA. 3agaya
ITpuma—Kpackana MoxkeT ObITh pelieHa ¢ TOMOIIBIO KaIHOTO alropuTMa, a
HUMEHHO:

B IUKJIe n-1 pa3 aenaii: BLIOpaTh caMoe KOPOTKoOe ellle He BbIOpaHHOe
pedpo npu ycJIOBHH, YTO OHO He 00pa3yeT NHUKJIA ¢ yae BbIOpAHHBIMH.

Croco0 peamu3alid  ajqrOpUTMa MOXKET BBINISJICTh  CIICIYHOIIUM
o0pazom. Jlo mocTpoeHus nepeBa OKpachM KaKIyIO BEPIIUHY i B OTIMYHBINA
ot npyrux uset i. [Ipu BeIOOpE ouepemHoro pebpa, ckaxeM (i), rae [ U j
MMEIOT pa3HbIe IIBETa, BEPIIMHA j U BCE, OKPAIICHHBIE B e¢ IIBET (T.e. paHee
C HEW COCIMHCHHBIC) MEePEKPAIINBAIOTCS B IBET i. TakuM 00pa3oM, BHIOOD
BEPIINH pa3sHOTo I[BeTa oOecreunBaeT oTcyTcTBHE MUKIOB. [locie BrIOOpa
n-1 pebep Bce BEPIIMHBI OJTYYArOT OJIUH [IBET.

Hrak, 6onee moapoOHbIi aNTOPUTM BBITIISIUT TaK.
1. (8600). Bsecmu mampuyy paccmosnuii D = {dy}, ij = 1,...,n.

2. (unuyuanuzayus). Ilpunucame pasuvie ysema 6cem BePUIUHAM:

col;=i; onuna oepesa L:=0.
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3. (obwuii wae). B yuxne no k:= 1 to n-1 do naiimu pebpo
MUHUMATILHOU OTUHbBL MENHCOY 8EPUIUHAMU PASHO20 Yeemd,
nycms 5mo pebpo (ij).
3anomuume pesynomam: Resl[k]:=i; Res2[k]=j].
Ilepexpacumo sepuiunwi: il :=colfi]; j1:=colfj].
B yukne no m:=1 to n do
if col[m]=j1 then col[m]:=il.
Hapacmume onuny oepesa: L:=L+ dfij].
Komney yuxna no k.
4. (8v1600). Bvisecmu Resl, Res2.
OnenuM TpeOyemMyro TaMmsaTh W TpedyeMoe HHCIO OIepanuid s
anroputMa Ilpuma—Kpackana. B Bapuante [Ipuma Hano xpaHuTh 2n

KOOp/AMHAT TOdYek, B Bapmante Kpackama — n’

paccrosiHuii; B 000X
BapuaHTax ynoOHO XpaHUTb 2(n-I) HOMEpOB BepliuH, T. €. n-I pedep
orBeta. Bcero tpebyercs mamsti O(n’).JUlss HAXOKICHHS TEKYILETO
MUHHMAIBHOTO pebpa Hamo mpocMoTpers O(r°) YHCEN M CAeNaTh 3TO HaJo

n-1 pa3, TaKk 4TO BPEMEHHasi CIIOKHOCTB anroputma O(n’).

6.3. TTopsi10K BBINMOJHEHUS] PA0OTHI
CoCTaBUTh  KOMIBIOTEPHYIO HPOTpaMMy Ui aBTOMATHYECKOTO
ITOCTPOCHHST OCTOBA MUHHUMAJIFHOTO Beca Il rpada, 3aaHHOrO MaTpHUIeH
cMexxHocTH. [IporpaMma J0JDKHA MO3BOJIATH MOJIH30BATEIIO BBOJIUTH rpad
pa3sHOil pa3MEpHOCTH, HAXOAWTh OCTOB MHHHMAJIBHOTO Beca IIyTeM
NIepEYCIICHUS] COOTBETCTBYIOLIHX pedep.
IIporpammy peasnzoBaTh:
— uHTep(eiicHas 4acTh Ha A3bIKe pa3Merku runeprekcra HTML [3];
— (yHKIIMOHAJIbHAS YacTh Ha CH-TTOIOOHOM si3bIke JavaScript [4].
HuTepdeiicHas yacTh J0JDKHA BKIIOYATH!
e 3aroJIOBOK C YKa3aHWEeM Ha3BaHWsA paboThl, WHpOpMAIUU 00
aBTOpE, BPEMEHU pa3paboTKu;
e  [I0JIe MATPHIIBI CMEKHOCTH 3a/1aHHOTO Tpada;
e  KHONKH JUIS aKTHBH3AIWHU IMPOIECCa HAXOXKICHUS MHUHHMAIBHOTO
OCTOBHOTO JIEpEBa;
®  MHAMUYECKH OTOOpaKacMyIo TaOJIHIly pe3ysIbTaTa, BKIFOYAOIIYTO
repeueHs pedep epeBa v O0IIyI0 UTHHY,
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e  JMHAMHUYECKH (OPMHUPOBATH MYCTYIO MATPHILy CMEKHOCTH Pa3HON
pa3MepHOCTH;

®  BO3MOXXHOCTh MPHUHYIMTENILHO MPHUBEACHHUS MATPHUIIBI CMEKHOCTH
K CHMMETPUYHOMY BUJY;

® BCTPOSHHYIO TMPOBEPKY pabOTOCIMOCOOHOCTH anropuTMa Ha
TECTOBBIX IIPUMEPAX.

Ha puc. 6.1 npuBeneH BO3MOXHBIN BUJ HHTEpQeiica.

HaxoM A EHWE OCTOBA MWHMMANLHOr 0 BECA N0 anropvThy Npura-Kpackana
2007 CagdeHko H.B., kadeapa CM, KMT-hakyneTeT, HTY "SIk

[ BeIMHCAMTE ] [I'Ipmmep ] Baprant 1w
[ MaTPHUA CMEXHOCTH ] i~ [ CHMMETPHEOBATE
1 z 3 4 5 & 7 PeaymbTart
L0 9.5 |86 |10 (|89 |71 ||14 207 b
1-6:7.1
2 9.5 |0 4.6 ||G.6 |[17 4.9 |64 1-3:8.6
3|86 |[14.6 |0 9.5 |15 15.6 | |20.6 2-4:8.6
1-5:89
4 108 |86 |95 |0 19.7 |15 149 | z-5:89
559 |[17 15 19.7 |0 9.5 ||19.3
48.5
6 |71 |89 ||156 |15 9.5 |0 9.6
7|14 6.4 ||20.6 |[14.9 ||19.5 |98 |0
Puc. 6.1
JlaHHbBIH nHTepdetic MOXKET OBITH peanu3oBaH TaKou

NOCIIeI0BATEIBHOCTHIO TETOB:
<style>.s1 {font-family: Tahoma,font-size:8pt, }</style>

<body class="s1" onload="fprim(),fpoisk();," TOPMARGIN=2>

<hr size=4><b>Haxooxcoenue 0ocmosa MUHUMATLHO20 8eCA NO ANCOPUMMY
<u>[lpuma—Kpackana</u></b><br>&copy;, 2007 Casuenxko H.B.,
rxagpeopa CU, KUT-paxyremem, HTY "XITH"<hr>

<input type="button" value="Bviuuciums" onclick="fpoisk(),"
class="s1">

&nbsp;<input  type="button"  value="Ilpumep"  onclick="fprim();"
class="s1">
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<select name="sel3" class="s1">

<option value="1">Bapuanm 1</option>

<option value="2">Bapuanm 2</option>

</select><div style="margin-top:3pt;">

<inpu type="button" value="Mampuya cmexcnocmu" onclick="fcrmat()"
class="s1">&nbsp,<select name="sell" class="s1">

<option value="5">5</option><option value="6">6</option>
<option value="7">7</option><option value="8">8</option>
<option value="9">9</option><option value="10">10</option>
</select>&nbsp,;<input type="button" value="Cummempuzoeams"
onclick="fsym()" class="s1"></div><table border=0 class="s1"><tr>
="mtrx">&nbsp;</span></td>

<td align=center valign=top><span ID="res">&nbsp, </span></td>
</tr></table></body>

<td valign=top><span ID

Jns  mpaBuiabHOTO  (YHKIMOHHMPOBAHWS  JaHHOTO  HHTepdeiica
HeoOxomuMmo HanrcaTh QyHKImio fpoisk, peanmsyromryto anroputm [Ipuma—
Kpackaina mocTpoeHus MUHUMAIIbHOT'O OCTOBHOI'O JepPeBa.

Bo3MOXXHOE pelieHne MOXKET UMETh BUI:
<script language=""JavaScript'™>
var gl n;

function fcrmat()

{var s="",n,i,j,v;
n=1*document.all.sell.value;

gl n=n;

s="<table class='s1"™>";

s+="<tr align="center'™ <td>&nbsp;</td>";
Sor (i=0;i<n;i++)
s+="<td>"+(i+1)+"</td>";

s+="</tr>";

for (i=0;i<n;i++)
{s+="<tr><td>"+(i+1)+"&nbsp;</td>";
Jor (j=0;j<n;j++)

{v="b";
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if (i==j) v="0";

s+="<td><input type="text' size="'2" value=""+v+"'

name='m_"+i+" "+j+" class="'s1"></td>";}

s+="</tr>";}

s+="</table>";

document.all. mtrx.innerHTML=s, document.all.res.innerHTML="";}

Sfunction fprim()

{var ij,s;

with(document.all)

{if (sel3.selectedIndex==0) sell.selectedIndex=2;

if (sel3.selectedIndex==1) sell.selectedIndex=2;
fermat();

if (sel3.selectedIndex==0)

{m_0 _1l.value="9.5"; m_0 2.value="8.6"; m_0 3.value="10.8";
m_0 4.value="8.9"; m_0 5.value="7.1"; m_0_6.value="14";
m_1 2.value="14.6"; m_1 3.value="8.6"; m_1 4.value="17";
m_1 Svalue="8.9"; m_1 6.value="6.4"; m_2 3.value="9.5";
m_2 4.value="15"; m_2 5.value="15.6"; m_2 6.value="20.6";
m_3 4.value="19.7"; m_3 Svalue="15"; m_3 6.value="14.9";
m_4 Svalue="9.5"; m_4 6.value="19.3"; m_5 6.value="9.8";}
if (sel3.selectedIndex==1)

{m_0 _Il.value="7"; m_0 2.value="15"; m_0 3.value="12";

m_0_Svalue="10"m_1 2.value="13"; m_1 3.value="9";

m_1 6.value="8"; m_2 3.value="7"; m 2 4.value="15";

m_2 Svalue="7"; m_3 4.value="9"; m 3 6.value="11";
m_4 Svalue="10"; m_5 6.value="12";}}
Sfsym();}

Sfunction fpoisk()

{var n,i,j,il,jl,k,[,m,dmin;

var temp,

n=gl n;

w = new Array(n); // Becosas mampuya
for(i=0;i<n;i++) w[i] = new Array(n);

44



p = new Array(n), // [lepeuenv pebep depesa
Sfor(i=0;i<n;i++) p[i] = new Array(2);

col = new Array(n); // Maccus 015 xpanenus yeema eepuiun
SJor(i=0;i<n;i++) colfi] = i;
for(i=0;i<n;i++)

Jor(j=0;j<n;j++)
wlil[j]=eval("document.allm_"+i+" "+j+"value"),
ifowli] [i]=="b") w[i] [j] =32000;

else

wlil [j]=1*w(i] ]}

// Aneopumm Ilpuma—Kpackana

1=0; k=0;

while (k<n-1)

{dmin=30000;

for(il1=0;il<n;il++)
for(jl=il+1;jl<n;jl++)

if (w[il][j1]<dmin) && (col[il]!=colfj1]))
{dmin=w[il][j1]; i=il; j=jl;}

I+=dmin; p[k][0]=i;p[k][1]=]; jI=col[j];
for (m=0;m<n;m++)

if (col[m]==j1) col[m]=col[i];

K+ )

s="<b>Pe3zyromam</b><br><table border=0 class='s1">";

Jor (m=0;m<n-1;m++)
s+="<tr><td>"+{p[m][0]+1)+" - "+ (p[m][1]+1) + " :
"twlp[m][0]][p[m][1]]+"</td></tr>";

s+="<tr><td align=right><hr>"+I+"</td></tr>";
s+="</table>"; document.all.res.innerHTML=s,}

function fsym()
{varijn=gl n;
for (i=1;i<n;i++)
Jor (j=0;j<i;j++)

eval("document.all.m_"+i+" _"+j+"value=document.allm_"+j+" "+i+"y

alue")}
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</script>
C nomomipio TEKCTOBOTO penakTopa biokHoT co3nars daiin progé.htm

c paboueir Bepcueil mporpammbl. OTiamky mporpaMMbl IPOBOIWTH B

opaysepe Internet Explorer. Tekct mporpamMmbl B 00s3aTEIBHOM TOPSIIKE

JOJDKEH CofiepykaTh KoMMeHTapuH. [IpoBecTr TecTHpoBaHME MPOTPaMMBI Ha

KOHTPOJIbHEIX mNpuMepax. (PYHKIHOHAIBHYI0 OJIOK-CXeMy NpOrpaMMEI

HapHCOBaTh C MCIOJIb30BaHUEM IporpaMMmbl Microsoft Visio, BXomsmiel B

komiiekT Microsoft Office.

6.4. Conep:xanue oT4yeTa

Cwmotpu yHKT 1.4.

6.5. KoutpoabHbie Bonpoch [7, 11]

1.

Kak B mnporpamme prog6.htm 3amaercs Bec peOpa paBHBIM
6eckoHeuHOCTH?

Haiinure MuUHMManbsHOE OCTOBHOE JiepeBO rpada, N300paskeHHOTO
Ha puc. 6.2.

Puc 6.2
B Tabn. 6.1 mpuBeneHBI paccTOSHUS (B MHIISAX) MEKAY IIECTHIO

ropojamu Hpnangun. Hcnonwiys aJTOpUTM MOUCKa

MUHUMAJIBHOTO OCTOBHOTO JIepeBa, HaWauTe CeTb JOpor

MUHHUMAJIBHOM OOIIEeH AITIHEI, CBS3BIBAIONIYIO BCE IIECTh TOPOIOB.
Tabnuya 6.1
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Arnon [y6mmun Fonysii Jlumepuk Caaiiro Yakcedopn

ATnoH - 78 56 73 71 114
dyommun 78 - 132 121 135 926
TFonynii 56 132 - 64 85 154
Jumepur 73 121 64 - 114 116
Canaiiro 71 135 85 144 - 185
Vokchopn 114 96 154 116 185 -

4. Jloxaxure JieMMy 00 dcTadeTe KOTopas yTBEpXKAAeT, 4TO CymMMma
cTeneHed BepmMH npousBoibHOro rpaga G=(V,E) paBna
YIBOCHHOMY YHUCITy €To peoep.

5. HaiiTi 0cTOB MHHUMAJIFHOTO Beca B3BelIeHHOTo rpada (puc. 6.3).

6. CeMb KOMaH]I CBHITPATH IO OJHOMY MaTdy MeXAy co0oil. CKOIBKO
BCEro Mat4yeil ObLIO CHIFPaHO?

7. Tloctpouts rpad 1Mo MaTpuIe CMEKHOCTH

—
—_ N =
—_ O N =

—_ - O

0 0

8. B maxmaTHOM TypHHpE MO KpPYroBOW CHCTEME YYacTBYIOT CEMb
IIKOJILHUKOB. M3BecTHO, uTo Bans ceirpan 6 maprtuii, Tons — 5,
Jlema u Jluma — no 3 maptuu, Cemen u Unbst — o 2, a Kenss — 1. C
KeM chirpai Jlema?

9. Jns rpada, 3anaHHOrO MaTpuuei Becos (puc. 6.4, 6.5), HOCTPOUTH
MHUHHMAaJIBHBIN 110 BECY OCTOB U HAWTH €ro Bec.
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XX, Xy Xy Xgo X, X X, X, Xy X, Xg Xg  Xg
v, (= 5 11 14 o x, (= 10 ® 5 e 6 oo
. |5 = 5 7 e e X, |10 = 6 1 4 = 5
¢, |11'S = 4 8 6 o x |= 6 -3 1 2 =
X, 14 7 4 - 7T e 11 X, 5 1 3 — 3 e 5
x, fe e 8 T = 3 5 xg |= 4 1 3 - 4 2
1-; s e (O oo - 0 Xg 6 o= 2 e 4 — oo
Y, 8 B = 11 6 - X, 5 e 5 2 o -

Puc. 6.4 Puc. 6.5

7. JABOPATOPHAS PABOTA Ne 7.
HAXOXJEHUE KPATYAMRIINAX MAPIIPYTOB I1O
AJITOPUTMY ®OPJA-BEJIJIMAHA

7.1. llean paGoThI

W3yunte  crnocoObl  MOJENMPOBAHMS  alrOPUTMOB  HAXOXKICHUS
KpaT4yallnX MapLIpyTOB Ha B3BEIICHHBIX rpadax U pa3paboTaTh
KOMITBIOTEPHYIO NIPOrpaMMy, peann3yrouryto anroputM @opura—bennmana.

7.2. KpaTkue TeopeTnyeckue cBeaenus [2, 10, 11]

[ycts G=(V;E) — B3BEIICHHBII I'pad), UMEIOIINI # BEPIIMH U MATPHILY
BecoB W = (wy), w;eR. 3ajauya COCTOMT B HAXOXJICHHUS B3BEIICHHOIO
paccrosiHus ~ OT  (DUKCHPOBAaHHOW  BepmHMHBI @,V  (Ha3pIBacMOM
HCTOYHHMKOM) JI0 BcexX BepiuH rpada G.

Bynem mpeamomarate, uto B (G OTCYTCTBYIOT KOHTYPBI C
OTPHUILIATCIFHBIM BECOM, IIOCKOJBKY, JBUTAsACh II0 TaKOMY KOHTYPY
JIOCTAaTOYHOE KOJIMYECTBO Pa3, MOXKHO IMOJYYHTh MapIIpyT, MMEIOMINN Bec,
MEHBIINIA JTFOOOTO0 3aBEJJOMO B3SITOTO YHCIAa, M TEM CaMbIM 3ajava
HaXOXKICHUS PACCTOSTHHSI CTAHOBUTCS OECCMBICTICHHOM.

Onpepenum  anaroputMm  @®oppa-bennmana.  3agagum  cTpoky
D(U:(d/“, a7 ., d,,”)), nonaras d,"’=0, dj(l): wy;, i7j. B aT0M cTpoke d,»w
(i#) ectb Bec w; myru (a,a;), ecnu 3Ta myra cymectsyer, u d’/=oco B
npoTtuBHOM ciydae. Termeps onpenenum crpoky D?=d,?, 4,%, .., d,?),
roJiarast dj(z) :min{djm,dkﬂ) + wy! ana k=1,..., n. HerpynHo 3aMeTHTh, 4TO
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dj(z) — MUHUMAJbHBIA U3 BeCOB (;,a;) — MapIPyTOB, COCTOAIIUX He Oojee
yeM M3 ABYX nyr. IIpomoikas mporecc, Ha IIare S ONPEIEIUM CTPOKY
DY=@,”, d,, ..., d,*), nonaras d”=min{d ", d,* "+ wy} mns k=1, ..., n.
Hckomass CTpoka w-pacCTOSHHUM I10JIy4aeTcs npu s = n-1I:
d""=p(a,a;)). JlelicTBuTeNbHO, HA JTOM IIAare M3 BECOB BCEX (d;d;)-
MapIIpyTOB, COEpXKaLIMX He Oojee 7 - / 1yr, BbIOMpaeTcsi HaUMEHbIINH, a
KOKIpIH MapmpyT Ooiee 4YeM C n-[ JyraMH COIEPKHUT KOHTYP,
n00aBIeHNEe KOTOPOTO K MapIIpyTy HE YMEHBIIAET W — PACCTOSIHUS, TaK Kak
MBI TIPEAIOJIOKIIN OTCYTCTBHE KOHTYPOB OTpPHIATEIBHOTO Beca. Pabory
aNropUTMa MOXKHO 3aBEpIINTS Ha miare k, ecmu D%'= D*Y.
[IponemoncTpupyem paboty anroputma Popma—bemivana Ha puMepe

B3BEIIEHHOTr0 Tpada c MaTpHLei BECOB MOKa3aHHOTo Ha puc. 7.1.
2 3) 3

Puc. 7.1

B kauectBe ncrounuka Beibepem Bepumny 1. Torma D™=(0,1,00,0,3),
DP=(0,1,4,4,3), D?=(0,1,4,4,-1), D¥=(0,1,4,3,-1). Takum oGpasom,
PAL1D=0, p(1,2)=1, p(1,3)=4, p(1,4)=3, p(1, 5)=-1.

OTMeTHM, 4YTO, 3Hask PACCTOSHHE OT MCTOYHHMKA «; JIO BCEX OCTaIbHBIX
BeplMH Tpada, MOXKHO HaWTH M caMM Kparyaidiue (a;a;)-MapIupyThL.
JeiicTBUTENBHO, MYCTh a; by, b),..., b, a; — kpaTyailmii (a;a;)-MapipyT.
Torma mo crpoke Dl BepIMHA b,= @;; HAXOAWUTCS M3 COOTHOIICHHUS
oua,a)= pua,ai)+ Wi, Bepiuna b,.; = ay; — U3 COOTHOIIEHHUS P,(a;, ;)=
Pl @, )+ Wigg M T.1L

Jnst peanmzanuu  anroputMa Popna—bennmana TpebOyercs mopsiaka
O(n’) onepanii.

7.3. Ilopsifiok BBHINOJHEHHUS PA0OTHI

CoCTaBUTh KOMIIBIOTEPHYIO IIPOrpaMMy I HaXOXKACHHMS KpaTdalInmux
MapuipyroB 1o anropurmy @Doppa—bemuimana. Ilporpamma poimkHa
HO3BOJIATH IIOJIL30BATENI0 BBOJWTH IIPOM3BOJIBHBIN TIpad) BBIpa)KeHHE,
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ompenenats OyleBbl NEpeMEHHbIE W IUHAMHYECKH CTPOWTH TaOIHUILy
UCTHHHOCTH.
IIporpammy peann3oBath:
— uHTepdelicHas 4acTh Ha s3bIKe pa3merku runeprekcra HTML [3];
— (hyHKITMOHATBHAS YaCTh Ha CH-TTOTIOOHOM si3bIKe JavaScript [4].
WuTepdeiicHas yacTh JOJDKHA BKIIFOYATH!
® 3arojJIOBOK C YyKa3aHWEeM Ha3BaHUs paboThl, WHPOpMAIUU 00
aBTOpE, BpPEMEHH Pa3paboTKy;
e  [I0JIe MATPHIIBI CMEXHOCTH 3aJaHHOTO Tpada;
e KHONKHU JUIsi aKTUBU3AIMH MPOIECCa HAXOXKICHHS KpaTdalInmmx
MapIIpyTOB OT 3aJaHHOTO HCTOYHHKA,
® JMHAMUYECKU OTOOpaKACMYIO TAOJHUIy Pe3ysbTaTa, BKIOYAIONIYI0
nmepedeHb  pedep  COOTBETCTBYIOMIMX  pebep  Kpardalmmx
MapIIpyTOB;
e  MHAMUYECKH (OPMHPOBATH ITyCTYIO0 MATPHUILy CMEXHOCTH Pa3HOI
pa3MepHOCTH;
® BCTPOSHHYIO TMPOBEPKY pabOTOCNOCOOHOCTH anropuTMa Ha
TECTOBBIX IIPUMEPAX.
Ha puc. 7.2 npuBeneH BO3MOKHBIN BUJ HHTEpdeiica.

HaxoM: ieHWE KPATUaAIIMA MAPWPY TOB N0 anropyTHy Bopaa-bennMana
2007 CagdeHio H.B., kadeapa CM, KMT-dhakyneTet, HTY "=MA"

BbIMHCIMTE Mctounme | 3 v | | Tpkrep

[ MaTpHLa CHEXHOCTH ] 6w
1 z 3 4 5 & PesynbTar

1 [ 1 b b b b -1 3-2Z 3-3 3-4 3-5 3-6
7 g 1] 5 z 1

2 b 0 5 z b 7 N N N - - -
1 z 3 4 5 6

3 b b I b b 1 4 1 5 & 3
5 4 6 3

4 |2 b 1 1] 4 b G 5 3
3 6

5 b b 3 0 b 3

6 b b b b 1 1]

Puc. 7.2
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JlaHHbIi nHTepderic MOXKET OBITh pearn3oBaH Takon
MOCJICIOBATEIEHOCTHIO TETOB:
<style>.s1 {font-family: Tahoma,font-size:8pt; }</style>
<body class="s1" onload="fprim(),fpoisk();" TOPMARGIN=2>
<hr size=4><b>Haxooicoenue Kpamyauuux Mapuipymos no ai2opummy
<u>®@opoa—benmana</u></b><br>&copy; 2007 Caguenkxo H.B.,
xageopa CU, KUT-paxynemem, HTY "XITH'"<hr>
<input type="button" value="Boryuciums" onclick="fpoisk(),"
class="s1">
&nbsp,; Ucmounux <select name="sel2" class="s1"
onchange="fsel2(),fpoisk()">
<option value="1">[</option><option value="2">2</option>
<option value="3">3</option><option value="4">4</option>
<option value="5">5</option><option value="6">6</option>
<option value="7">7</option><option value="8">8</option>
<option value="9">9</option><option
value="10">10</option></select>
&nbsp, <input type="button" value="IIpumep" onclick="fprim(),fsel2()"
class="s1"><select name="sel3" class="s1">
<option value="1">Bapuanm 1</option>
<option value="2">Bapuanm 2</option>
</select><div style="margin-top:3pt;">
<input type="button" value="Mampuya cmesxcnocmu" onclick="fcrmat()"
class="s1">&nbsp;<select name="sell" class="s1" onchange="fsel2();">
<option value="5">5</option><option value="6" selected>6</option>
<option value="7">7</option><option value="8">8</option>
<option value="9">9</option><option value="10">10</option>
</select></div><br>
<table border=1 class="s1" cellpadding=0 cellspacing=0>
<tr><td valign=top><span ID="mtrx">&nbsp,;</span></td>
<td align=center valign=top><span
ID="res">&nbsp;</span></td></tr>
</table></body>
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s mpaBmipHOTO — (YHKIMOHHPOBAaHHWS  JaHHOTO  WHTepdeiica
HeoOxoxumo Hamucath Gynkuuto fpoisk, peanusyrontyto anropurm dopra—
bennmana juist HAX0XKIEHUS KpaT4yalllIuX MapIIpyToOB.

Bo3moxxHOE pereHne MOXKeT UMETh BUJL:
<script language="JavaScript'>
var gl_n;

Sfunction fcrmat()

{var s="",n,ij,sb;

n=1*document.all.sell.value,

gl n=n;

s="<table class='s1">";

s+="<tr align='center'><td>&nbsp;</td>";

for (i=0;i<n;i++)

s+="<td>"+(i+1)+"</td>";

s+="</tr>";
Sfor (i=0;i<n;i++)
efs+="<tr><td>"+(i+1)+"&nbsp,</td>";
Jor (j=0;j<n;j++)

{sb="b";

if (i==j) sb="0";

s+="<td><input type="text' size='l' value=""+sb+""
name='m_"+i+" "+j+" class='s1"></td>";}
sH="</tr>":}

s+="</table>";

document.all. mtrx.innerHTML=s,;document.all.res.innerHTML="",}

Sfunction fprim()
{

with(document.all)

{if (sel3.selectedIndex==0) sell.selectedIndex=0;
if (sel3.selectedIndex==1) sell.selectedIndex=1;
fermat();

if (sel3.selectedIndex==0)

{m_0 _0.value="0"; m_0_l.value="1";

m_0 4.value="3":m_1_1.value="0"; m_1 2.value="3";
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m_1 3.value="3":m_1 4.value="8"; m 2 2.value="0"; m_2 3.value="1";

m_2 4.value="-5"; m_3 2.value="2"; m 3 3.value="0";
m_4 3.value="4"; m_4 4.value="0";

/

if (sel3.selectedIndex==1)

{m_0 O.value="0"; m_0_I.value="1"; m_1_I.value="0";

’

m_1 2.value="5"; m_1 3.value="2"; m_1 5.value="7":m_2 2.value="0";
m_2 Svalue="1"; m_3 O.value="2":m_3 2.value="1"; m_3_ 3.value="0";

m_3 4.value="4";
m_4 3.value="3"; m_4 4.value="0";
m_5 4.value="1":m_5 S.value="0";}}

for (m=2;m<n;m++)

{for =0;j<n;j++)

Ydmin=d[m-1][j];

Sfor (i=0;i<n;i++)

{t=d[m-1][i] +w[i] [j]

ifw/i] [j]==32000) t=32000;

if (t<dmin) dmin=t;}

d[m][j]=dmin}}

for (i=0;i<n;i++) if (d[n-1][i]==32000) d[n-1][i]="b";
k=1*document.all.sel2.selectedIndex+1,;
Jor (5=0;j<n;j++){

m=j+1;

function fsel2() s="<br>--<br>";
{varsl,s2; if (dfn-1][m-1]!="b")
s1=1*document.all.sell.selectedIndex+5; { s+=m;
s2=1%*document.all.sel2.selectedIndex+1, while(m!=k)

if (s2>s1) document.all.sel2.selectedIndex=0;}
function fpoisk()

{var n,i,j,k,dmin,t,m;

var temp;

n=gl n;

k=1*document.all.sel2.selectedIndex;

w = new Array(n);

Jor(i=0;i<n;i++) w[i] = new Array(n);

d = new Array(n),

Sfor(i=0;i<n;i++) d[i] = new Array(n);

p = new Array(n);

SJor(i=0;i<n;i++)

JorG=0;j<nij++)
wlil[j]=eval("document.allm_"+i+" "+j+"value"),

tdm=d[n-1][m-1];

Sfor (i=0;i<n;i++)

Lif ((w[i][m-1]!1=0) && (w[i][m-1]!=32000))

if (w[i][m-1]+d[n-1][i])==dm) {m=i+1; break;}}
s+="<br> "+m;}}

plil=s;}

s="<b>Pezyromam</b><br><table border=0 class='s1"><tr>"
for (i=0;i<n;i++) s+="<td align=center>&nbsp;"+k+" - "+(i+1)+ "

&nbsp; </td>"
s+="</tr><tr>";

for (i=0;i<n;i++) s+="<td align="center' valign="top'>"+d[n-1][i] +p[i] +

N</td> "
s+="</tr></table>"
document.all.res.innerHTML=s,}

ifw[i] [j]=="b") w[i][j]=32000; </script>

else C noMOIIbIO TEKCTOBOrO pefakTopa bnokHoT co3paTs ¢aitn prog7.htm
wli][j]=1*w[i] [j] .} c paboueii Bepcueil mporpammbl. OTnagKy NPOrpaMMbl HPOBOAUTH B
Jor (j=0;j<n;j++) d[1][j]=w[k][j]; Opaysepe Internet Explorer. TekcT mporpaMmbl B 00s3aTeIbHOM IIOPSIKE
df1][k]=0; JIOJDKEH CoJlep)aTh KOMMEHTapuu. [IpoBecTH TeCTUPOBaHKE MPOTrPaMMBbl Ha
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KOHTPOJIbHBIX MpuMepax. MOYHKIHOHAIBHYIO O0JIOK-CXeMy [POrpaMMbl

HapHcoBaTh C MCIIOJIb30BaHMEM HporpamMmbl Microsoft Visio, Bxonsmer B

xomiuiekT Microsoft Office.

7.4. Conep:kaHue oTyeTa
Cmotpu nyHKT 1.4.

7.5. KonTpoabHsble Bonpocsl [7, 11]

1.

Kak B mporpamme prog7.htm 3amaercsi Bec pebpa paBHBIM
O6eckoHeyHOCTH?

Jnst rpada, 3amanHoro Matpuied BecoB (puc. 7.3, 7.4), HaWTH
MUHHMAJIBHBIA TyTh C HAYaJIbHON BEPIIMHBI C HOMEPOM 1.

Puc. 7.3 Puc. 7.4

Haiitu Bce kparwaiiime MapHmIpyThl M3 BEpIIUHBI 2  JUId

B3BEIICHHOTO rpada (puc. 7.5).
2 (

3) 3
5 4 4

Puc 7.5
[Ipocnenure 3a pabotoii anropurma ®opaa—bemivmana Ha mpumepe

M

oprpada, M300paKEHHOTO Ha puc. 7.6, W HAWTUTE KpaTdyauiiue
ITyTH 10 K&KJI0W BepIIMHEL:(a) OT BepuHbI A; (0) oT BepiiuHbl C.
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Puc. 7.6
C nomomipio anroput™ma ®opra—bemiMana HalauTe KpaTYaWITvit
MyTh OT BEPIIMHBI S 10 BCEX OCTaJbHBIX BEPIIMH B HATPYKECHHOM

rpade u3 puc. 7.7. Haiinure nBa kpardaimux myT oT S o T.
D

Puc. 7.7
Jst rpada, 3amanHoro Matpuiei BecoB (puc. 7.8, 7.9), HalTh

MHMHUMAJIbHBIN nyThb C HaYvaJIbHOM BCPUIMHBI C HOMEPOM 1.

Puc. 7.8 Puc. 7.9
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8. JABOPATOPHAS PABOTA Ne 8.
HAXOXJIEHUE KPATYAWIIINX MAPIIPYTOB ITO
AJITOPUTMY JEMKCTPBI

8.1. Ilean paGoTsI

W3yunth  cmocoObl  MOJACNIHMPOBAHUS  aNrOPUTMOB  HAXOXKICHUS
KpaTyaillliiXx MapUIpyTOB Ha B3BCIICHHBIX rpadax © pa3padoTath
KOMIIBIOTEPHYIO MIPOTrpaMMy, PEATU3YIONIYI0 alroputM J{edKcTpsl.

8.2. KpaTtkue Teoperuyeckue cpenenus [2, 10, 11]

AaroputMm JleiikeTpbl sBIsieTcst 6ojee d3PGEKTUBHBIM, YeM aJTOPUTM
®dopna—bemiMana, HO HCIONB3YETCS TOJBKO JUIS B3BCHICHHBIX TpadoB, B
KOTOPBIX Beca BCeX Ayr HeoTpuuaTebHbl. [Iycte G=(V;E) — B3BeIICHHBIH
rpad, UMEIOWMUHA 7 BEPUIMH M MaTpuly BecoB W = (wy), w;20; a; —
BBIZICJICHHBI HMCTOYHHMK. 3aJajiM CTPOKY D(U:(d/”, dg(l), d,,(”),
noyiarasi, kak U B anroputMe dopna—bemnmmana, d/“:(), dj(l): Wy, i#.
O6o03naunm uepe3 T; MHOXecTBO BepmmH M\{q;}. [Ipeanonoxum, yTo Ha
mare s yxe omnpexenenst crpoka DY=(d,”, d,*, ..., d,”’) u mHOKecTBO
BepunH  T,.  Beibepem  Temepp  BepmmHy — g;€Ty  Tak,  4TO
d=min{d,"”|ayeT,}. Tonoxum Te= T\Ma}, D* V=@, &Y, .,

d,"™"), rne d; e+0) —mln{dk(”, d® +wyt, ecmn apeTsiy, 1 4= d”, ecim

(n-1)

a;2Ts.. Ha mare s=n-1/ 06pa3yeTc;1 cTtpoka D W-PacCTOSTHUH MEXIY

1
"V=pa;a).

Jlns peanmsaumn anroputma JleHkcTpel TpeGyercst mopsiaka O(n’)

BEPUIMHOMN @; ¥ OCTalbHBIMM BEpPLIMHAMU rpada: d;

oneparuii. [IponemoHcTpupyem padoty anropurma JledkcTphl Ha npuMepe
B3BEIICHHOTO rpada ¢ MaTpuIleil BeCOB MOKa3aHHOTO Ha puc. 8.1.

(7)
2 6
(1) M
~ 5
3)

Puc. 8.1
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Torzaa no anropurmy Jeiikerpsr T, = {2,3,4,5,6}, D'=(0,1,00,00,00,00),

» = {34,561, D?=(0,1,6,3,0,0), T3 = {3,5,6}, D?=(0,1,4,3,7,7), T =

(5,6}, DY=(0,1,4,3,7,5), Ts = {5}, D?=(0,1,4,3,6,5) (8 D nomuepkmyTa

BEITMYMHA dj(s), ans xkoropoit Tg= T\a;}). Takum obpasom, p,(1,1) = 0
p(1,2)=1, p(1,3) =4, p(1,4) =3, p(1,5) =6, p(1,6)= 5.D

8.3. Ilopsiok BBINOJTHEHHST Pa0OTHI
CocTaBUTh KOMIIBIOTEPHYIO MPOTpaMMYy I HAXOXKACHUS KpaTdaiIinx
MapuipyToB 1o anroputmy Jedkctpel. I[lporpamma momkHa MO3BOJSATH
MOJB30BATENII0  BBOAUTH rpad pa3HOW pa3MEpPHOCTH, JIUHAMHYECKU
HaXOAWTh KpaT4yalIliue MapIIpyThl AJIs 3aJaHHOTO HCTOYHHKA.
[Iporpammy peannzoBats:
— uHTep(dericHas 9acTh Ha A3bIKe pa3MeTku runeprekcra HTML [3];
— (QyHKUMOHaNBHAS YacTh Ha CH-1I000HOM si3bIke JavaScript [4].
WHTepdeiicHas 4acTh 10JDKHA BKIIOYATD:
® 3aroJIOBOK C YKa3aHWEM Ha3BaHMs padOThl, HH(pOpManuu 00
aBTOpE, BPEMEHHU Pa3pabOTKH;
e  1I0JIC MaTPHILIBI CMEXKHOCTH 33JJaHHOTO rpada;
e KHONKHM I aKTUBHM3ALUM MpOLECcCa HAXOXKACHHWA KpaTdailmmx
MapIpyTOB OT 3a/JaHHOTO NCTOYHHKA,;
® JIMHAMHYECKH OTOOpakKaeMyIOo TaOJIHIy pe3yabTaTa, BKIIOYAIOIYTO
nepeyeHb  pedep  COOTBETCTBYIOIMX  pedep  Kpardailimmx
MapIIpyTOB;
®  JMHAMUYECKH (POPMHUPOBATH ITYCTYIO0 MATPHILy CMEXKHOCTH PasHON
pa3MepHOCTH;
® BCTPOCHHYIO NPOBEPKY pabOTOCHOCOOHOCTH ajropuTMa Ha
TECTOBBIX ITPUMEpaXx.
Ha puc. 8.2 nmpuBeseH Bo3MOXXHBIH Bu uHTEpdeiica.
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HaroM JEHWE KPaTUYailuMK MAPWPYTOB N0 aNropuTHY JedkcTphbl
2007 CaeqeHko HLE., kadeaps CM, KMT-dakyneTeT, HTY "x0"

[ TMETPHLE CHEKHOCTH ] 6w

1 z 3 4 [ I3 Pesynbrar
1-1 1-2 1-3 1-4 1-5 1-§&
a 1 4 3 f 5
z b a0 5 z b 7 - - - - - -

1 2z 3 4 5 &
sb b g | b 1 1 4 oz & 3
z 1 3 4
42 b |t o |+ b 1 s 2
z 1
sb b |b |2 |o |b 1
6 |b b b b 1 0
Puc. 8.2
JlanHbIi unHrepdeiic MOXKET ObITH peanu3oBan TaKou

MOCJIEI0BATEILHOCTHIO TETOB!
<style>.sl {font-family: Tahoma,font-size:8pt; }</style>

<body class="s1" onload="fprim(),fpoisk();" TOPMARGIN=2>

<hr size=4><b>Haxoxcoerue Kpamuauuux Mapupymos no ai2opummy
<u>Jletikecmpol</u></b>

<br>&copy; 2007 Caguenxo H.B., kagpedpa CH, KUT-paxynomem, HTY
"XITH"<hr>

<input type="button" value="Boruyuciums" onclick="fpoisk(),"
class="s1">

&nbsp,; Ucmounux <select name="sel2" class="s1"
onchange="fsel2(),fpoisk()">

<option value="1">[</option><option value="2">2</option>
<option value="3">3</option><option value="4">4</option>

<option value="5">5</option><option value="6">6</option>

<option value="7">7</option><option value="8">8</option>
<option value="9">9</option><option value="10">10</option>
</select>

&nbsp; <input type="button" value="IIpumep" onclick="fprim(),fsel2()"
class="s1">

<select name="sel3" class="s1">

<option value="1">Bapuanm 1</option>

<option value="2" selected>Bapuanm 2</option></select>
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<div style="margin-top:3pt;">
<input type="button" value="Mampuya cmexcnocmu" onclick="fcrmat()"
class="s1">
&nbsp,; <select name="sell" class="s1" onchange="fsel2();">
<option value="5">5</option><option value="6" selected>6</option>
<option value="7">7</option><option value="8">8</option>
<option value="9">9</option><option value="10">10</option>
</select></div><table border=0 class="s1">
<tr><td valign=top><span ID="mtrx">&nbsp, </span></td>
<td align=center valign=top><span ID="res">&nbsp,</span></td>
</tr></table></body>
Jus  mpaBwibHOrO  (DyHKIMOHUPOBaHWS  JAaHHOrO  wHTepdeiica
HeoOxomuMmo HamucaTh QyHkIuio fpoisk, peammsyromyio alroputm
Jle¥KCTphI 1Sl HAXOXKACHHS KpaTyailiX MapIIpyTOB.
Bo3MokHOE pellieHne MOKET UMETh BUJI:
<script language="JavaScript'>
var gl n;
function fcrmat()
var s=""n,ij;
n=1%*document.all.sell .value,
gl n=n;
s="<table class='s1">";
s+="<tr align='center'> <td>&nbsp;</td>";
Sfor (i=0;i<n;i++)
s+="<td>"+({+1)+"</td>";
s+="</tr>";
for (i=0;i<n;i++)
{s+="<tr><td>"+(i+1)+"&nbsp;</td>";
for G=0;<n;j++)
s+="<td><input type="text' size="'2" value="b' name='m_"+i+"_"+j+"’'
class='s1'></td>";
s+="</tr>";}
s+="</table>"
document.all.mtrx.innerHTML=s;
document.all.res.innerHTML="";}
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function fprim()

{with(document.all)

{if (sel3.selectedIndex==0) sell.selectedIndex=0;

if (sel3.selectedIndex==1) sell.selectedIndex=1,;

fermat(),

if (sel3.selectedIndex==0)

{m_0 O.value="0"; m_0_I.value="1"; m_0_4.value="3";
m_1_1.value="0";

m_1 2.value="3"; m_1 3.value="3"; m_1 4.value="8"; m_2 2.value="0";
m_2 3.value="1"; m_2 4.value="-5"; m_3 2.value="2";

m_3 3.value="0";

m_4 3.value="4": m 4 4.value="0";}

if (sel3.selectedIndex==1)

{m_0 O.value="0"; m_0_I.value="1"; m 1 _I.value="0";

m_1 2.value="5";

m_1 3.value="2"; m_1 5.value="7"; m 2 2.value="0"; m_2 5.value="1";
m_3 0.value="2"; m_3 2.value="1"; m_3 3.value="0"; m_3 4.value="4";
m_4 3.value="3"; m 4 4.value="0"; m_5 4.value="1";

m_5 Svalue="0";}}}

function fsel2()

{var sl,s2;
si=I1*document.all.sell.selectedIndex+5,
s2=1*document.all.sel2.selectedIndex+1;

if (s2>s1) document.all.sel2.selectedIndex=0;}

function fpoisk()

{var n,i,j,k,dmin,t,m,zi;

var temp;

n=gl n;
k=1*document.all.sel2.selectedIndex;

w = new Array(n);
for(i=0;i<n;i++) w[i] = new Array(n);
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d = new Array(n);

for(i=0;i<n;i++) d[i] = new Array(n);
z = new Array(n),

for(i=0;i<n;i++) z[i] = 0;

p = new Array(n);

for(i=0;i<n;i++)

Jor(=0;j<n;j++)
wlil[j]=eval("document.allm_"+i+" "+j+"value");
ifw(i] [j]=="b") w[i][j]=32000;
else
wlil[j]=1*w[i] [].}

Sfor(i=0;i<n;i++)

Jor(=0;j<n;j++)

{wij=1*w[i][j];
if (wij<0) {alert("Mampuya eecoé He dondxcHa codepicams
ompuyamenvuvix sHauenui!"); return; !}

Jor (=0;j<n;j++) d[1][j]=w[k] []]:
df1][k]=0; z[k]=1;
for (m=2;m<n;m++)

{for =0;j<n;j++)
{if z[j]==0)
{dmin=64000;

for (i=0;i<n;i++)

{

if (z[i]==0)

{

t=d[m-1][i] +w[i] [j]

ifw/i] [j]==32000) t=32000;
if (t<dmin) dmin=t;}}
d[m][j]=dmin;}

else

dfm][j]=d[m-1]j]}
dmin=64000;

Sfor (i=0;i<n;i++)

if (z[i]==0)
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{if (d[m][i]<dmin) {dmin=d[m][i] ;zi=i;}}
z[zi]=1;}
Sfor (i=0;i<n;i++) if (d[n-1][i]==32000) d[n-1][i]="b";
k=1*document.all.sel2.selectedIndex+1;
for (=0;<n;j++)
{m=j+1;
s="<br>--<br>";
if (d[n-1][m-1]!="b")
{s+=m;
while(m!=k)
{dm=d[n-1][m-1];
SJor (i=0;i<n;i++){
if (w[i][m-1]!=0) && (w[i][m-1]!=32000))
if (w[i][m-1]+d[n-1][i])==dm) {m=i+1; break;}}
st="<br> "+m,}}
plil=s}
s="<b>Pezyromam</b><br><table border=0 class='s1"™><tr>";
Sfor (i=0;i<n;i++) s+="<td align=center>&nbsp,"+k+" -
"+(i+1)+"&nbsp;</td>"
s+="</tr><tr>";
for (i=0;i<n;i++) s+="<td align="center' valign="top'>"+d/[n-
1][i] +p[i] +"</td>"
s+="</tr></table>"
document.all.res.innerHTML=s,}
</script>
C nomoupio TEKCTOBOro penaktopa biokHoT co3nare daiin prog8.htm
¢ paboueii Bepcuedt mporpammbl. OTIIAAKy IPOrpaMMbl MPOBOAUTH B
Opaysepe Internet Explorer. Tekct mporpammbl B 00s3aTEIBHOM HOPSIIKE
JIOJDKEH COoZiepKaTh KoMMeHTapuu. [IpoBecTH TecTUpOBaHHE NPOrpaMMBbl Ha
KOHTPOJBHEIX TpuMepaxXx. OYHKIHOHAIBLHYH) OJIOK-CXeMY MPOTPaMMEI
HapucoBaTh C UCIOJb30BaHUEM MporpamMmbl Microsoft Visio, Bxomsmiei B
komiiekT Microsoft Office.

8.4. ConepxxaHue oTueTa
Cwmotpu yHKT 1.4.
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8.5. KontpoabHbie Bonpocsl [7, 11]
1. Kak B mporpamme prog8.htm 3amaercsi Bec pebpa paBHBIM
O0eckoHeyHOCTH?
2. Hnsa rpada, 3amanHoro marpuieii BecoB (puc. 8.3, 8.4), HalTh
MUHHMAJIBHBIA TYTh C HAYaJIbHON BEPIIUHBI C HOMEPOM 1.

Puc. 8.3 Puc. 8.4
3. C nomomsto anroputma JleHKCcTpsl HallAUTe KpaTyaiuil myTs OT
BEPIINHBI S 10 BCEX OCTATBHBIX BEPIIMH B HArpy>KCHHOM rpade u3
puc. 8.5. Halinute nBa kpaTuaiimux mytu ot X0 10 z.
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PacyeTrHo-rpadguueckue 3ag1aHus

9. BAPUAHT Ne 1.
BBIYMCJIEHUE YACJIA COUETAHUI

9.1. Ilean paGoThI

M3yuntb 0COOEHHOCTH WCIOJIb30BaHUS pekypcuu B
MPOTPAMMHPOBAHNHE ¥ Pa3paboTaTh KOMIBIOTEPHYIO MPOrpamMMy Ui
reHepaly 91ciia CoOYeTaHu .

9.2. KpaTtkue TeopeTnyeckue cBegenus [2, 10, 11]

PexypcuUBHBIM Ha3bIBa€TCSA CIOCOO MOCTpOCHUS OOBEKTa (TOHATHS,
CUCTEMBbl, OIIMCaHWE JAEHCTBUS), B KOTOPOM OIpelelieHHe OObeKTa
BKJIFOYAET aHAIOTHYHBIA OOBEKT (TIOHATHE, CHUCTEMY, IEHCTBHE) B BHIE
HeKoTOpoi ero 4yactd. OOIIEH3BECTHBIH NpPUMEpP  PEKYPCHUBHOTO
N300paKeHUA - TpenIMeT MEXIy IBYyMs 3epKalaMi: B KaXIOM W3 HHUX
BUJCH OCCKOHCYHBIM psJi OTpaXeHHHA. B mporpaMMUpOBaHUH MOMKHO
MIPUBECTH CIEAYIONTIE TPUMEPHI HCIIOIB30BAHMUS 3TOTO OHATHS, 8 IMEHHO:

"  pPEeKypCHUBHOE OIIpE]eIeHUE B CHHTAKCHUCE SI3bIKa;

"  peKypcHBHas CTPYKTypa HaHHBIX — OJIJIEMEHT CTPYKTYpPBI
JAHHBIX COACPXKUT OJMH WIA HECKOJBKO yKaszaTeled Ha
AQHAJIOTHYHYIO CTPYKTYPY IaHHBIX;

= pekypcuBHas (YHKIUS — TelI0 (QYHKIMU COJCPXKHUT MPSIMOI
WIK KOCBEHHBIH (4Uepe3 Ipyryro (GYHKIHMIO) COOCTBEHHBIH
BBI3OB.

Pexypcuss He MoOXeT OBITh O€3yCIIOBHOW, B OTOM Cllydae OHa
CTaHOBUTCS OeckoHeuHOH. Pekypcus moimkHa MMETh BHYTPH ceds ycIoBHE
3aBEPIICHUS, TI0 KOTOPOMY OYEpEeIHOM IIIar ee yxKe He IPOU3BOAUTCS.

OcobeHHocTH  pabOTHl  PEeKYpCHBHOM (YHKIMH 3aKJlO4aeTcs B
cnenytomeM. [Ipu obpameHnn K peKypcHBHOW (DYHKIMH KOMHUpyeTcs B
mamsITh HE BECh TEKCT (DYHKIUH, & TOJBKO €€ YacTH, CBSA3aHHBIC C
JIOKATBHBIMH ~ JaHHBIMH  (dopManbHBle, (AKTHUECKHE  IapaMeTphl,
JIOKAJIbHBIC TCPEMCHHBIC M TOYKAa BO3BpaTa). AJTOPUTMUYCCKAS YAaCTh
(omepatopsl, BBIpAKCHHS) PEKYPCUBHOW (QYHKIMH ©  TJIOOATbHBIC
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MIEpEMEHHBIE HE MEHSIOTCS, IOATOMY OHH TPHCYTCTBYIOT B MaMsTH
KOMITBIOTEPA B CIIMHCTBCHHOM JK3EMILIAPE.

Kaxnaplit pekypCUBHBIA BBI30B MMOPOXKIAET HOBBIM «IK3EMIUISP»
(hopMaNbHBIX MAPaMETPOB U JIOKAJIBHBIX MEPEMCHHBIX, MPHYEM CTapbId
«OK3eMIUIIp» HE YHHYTOXKACTCSA, a COXPAHSAETCS B CTEKE IO IMPHHIUILY
BJIO)KCHHOCTH. 37IcCh UMEET MECTO CIMHCTBCHHBIN CITydail, KOrJa OJHOMY
UMEHH TIepEMEHHOW B mpomecce paboThl MPOrpaMMBI COOTBETCTBYET
HECKOJIBKO €€ DK3eMIUIIPOB. [Ipoucxomur  3TO B TakKoW
MOCJIEI0BATEIIEHOCTH:

= B CTEKE pe3epBUpYETCS MECTO s (hOPMANBHBIX MMapaMeTpOB, B
KOTOpPbIE 3alUCHIBAIOTCA 3HAYEHHUS (DAaKTHUIECKHX MapaMeTpOB.
OOBIYHO 3TO TMPOU3BOJUTCS B MOPSIKE, OOPATHOM UX CIICTOBAHUIO
B CIIHCKE;

®" [pu Bh30BEe (YHKIMU B CTEK 3alKCBIBACTCS TOYKAa BO3BpaTra —
aZipec TOW 9acTH MPOTPaMMEI, T/Ie HAXOJIUTCS BBI30B ()YHKIINH;

= B Hayale Tena (YHKIUMH B CTEKE PE3CPBUPYETCS MECTO IS
JIOKQJTBHBIX (ABTOMATUYECKUX) MTEPEMEHHBIX.

PekypcHBHBIH anToOpuUTM IOJKECH pa3padaThIBATHCS, HE BBIXOAS 332 PaMKH
TEKYyIIET0 PEKYPCHBHOTO BbI30Ba. [IpHMHIMIIBI HAMMCAHWUA TaKUX (DYHKITHHA
MOTYT OBITH COPMYITHPOBAHBI CIICAYIOIIUM 00pa3oM:

=  pekypcuBHas (yHKIHsS pa3pabaThiBaeTCs Kak OOOOIIEHHBIN miar
mpoliecca, KOTOPBIA BBI3BIBACTCS B IPOU3BOJIBHBIX HAYaIbHBIX
YCIOBHAX W TPHBOAWT K CIEYIOMIEMY IIary B HEKOTOPHIX HOBBIX
YCIIOBHSX;

= Ui [Iara Ipomecca — PeKypCHBHOTO BBI30BA, HEOOXOIUMO
OIPEICIIUTh HHBAPHAHTHI — COXPAHSIEMBIC B MIPOIIECCE BHITOTHCHUS
aNTOpUTMAa YCIOBHS U COOTHOIICHHUS;

"  HayalbHBIC  YCIOBHS  OYCPEAHOTO  IIara JOJDKHBI  OBITH
(hopMansHBIMH TTapaMeTpamMu (QyHKITIH;,

"  HayalbHBIC YCIOBHS  CJICAYIOLICTO IIara JOJDKHBI  OBITh
chopMHUpOBaHEl B BUAE (aKTHUECKUX HapaMEeTPOB PEKYPCHBHOTO
BBI30BA;

"  JJOKQJIbHBIMH HEPEMEHHBIMU (YHKIWHU TOJDKHBI OBITH OOBSBICHBI
BCC MEPEMCHHBIC, KOTOPBIC HMMCIOT OTHOIICHHE K MPOTCKAHUIO
TEKYIIETO IIara MpoIecca U K ero COCTOSIHHUIO;
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= B pPEKypCHUBHOW (QYHKIMH 00s3aTelbHA TPOBEPKA YCIOBHM
3aBEpILICHUS PEKYPCUH, MPH KOTOPBIX CICIYIOUIMIA IIar mporecca
HE BBIMTOJIHSCTCS.

Pa3MemeHueM W3 7 DJIEMEHTOB IO m WIA YHOPSAAOYCHHOW (n,m)-
BEIOOPKO¥A, Ha3bIBaeTCs OO0 KOPTEX (ai1, ajp, ..., &jy), COCTOSALIMNA U3 M
MOMAapHO Pa3IMYHBIX 3JEMEHTOB MHOkecTBa M. Uucao pa3MelneHuil u3 n

m
110 m o6o3Hauaercs uepes A wiau P(n,m) u paBHO

am =" 1 1
h = ! =nn-1..(n—-m+1).
(ITpeanonaraercs, yro 0!=1). CouyeTaHnem U3 U3 1 IIEMEHTOB IO 1
HITH HEYTOPSIIOYCHHOH (n,m)—BBIOOPKOIA, Ha3bIBAETCS moboe
MOJMHOXKECTBO MHOXecTBa M, cocrosimee u3 m 3neMeHToB. ducno

. m
coueTaHHi U3 n >IeMeHTOB obo3HavaeTcs depes C,, umu C(n,m) U paBHO

!

m n: m m m
C,, =— . OueBugno, uro 4, =m!C, . Yucno C, obmagaer
(n—m)!'m!

CIEYIOIIMMU CBOMCTBAMMU:
m n—m
e Gy =Cy

m+1 m+1
+Cpy =Cn+l e

° C’T

n _
° (a+b)n: ZOC,Tambn mz[nﬂ mobeix a,beR, neN
m:

(6unom HeloToHa).
. m
B cumy nmocmemmero  cpoiictBa  umcna  Cj, Ha3BIBAIOTCA

OMHOMHMHAIBHBIMH KO3 (HLINEHTaMU.

1.3. IopsAaoK BLINOTHEHUSI PA0OTHI

CocTaBUTh KOMIBIOTEPHYIO IPOTPAMMY ISl BRIYMCIICHHS YHCTIa
COYCTAHUI NpH 3aJJaHHBIX 3HAYCHUSIX apaMmeTpoB # U k. [IporpamMmy
peaIn30BaTh:

=  uHTepdeiicHas YacTh Ha si3bIke pa3meTku runeprekcta HTML [3];

=  (yHKIMOHAIBHAS YaCTh Ha CH-TIOI0OOHOM si3bIKe JavaScript [4].
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HHTepdeiicHas 4acTh T0JDKHA BKITIOYATh:

"  3aroJOBOK C YKa3aHWEM Ha3BaHUs paboThl, HHPpoOpMaLuu 00
aBTOpE, BPEMEHHU Pa3pabOTKH;

*  cHMBOJ AJ1s1 0003HAUEHUS YHCIIA COUSTaHUN U3 71 T10 k;

"  BBINAJAIOMINX MEHIO AJISI BBIOOPA 3HAYCHUI TapaMeTpoB B
3aJJaHHOM Jarna3oHe;

"  KHOIOK JUIf OBICTPOTO M3MEHEHHMS TEKYIINX 3HAUCHUH
napaMeTpoB;

"  JWHAMHYECKOTO MOJISI BEIBOJA PE3YNbTaTa pacdera.

Ha puc. 9.1 nmpuBenen Bo3MOXXHBII Bua uHTEpdeiica.

BhiumncieHne 4Hcaa co4eTaHHH U3 n o k
© 2008 Capuenko H.B., kadegpa CH, KHT-daryaeter, HTY "KITH"

[z ®
C =10
[s »
Puc. 9.1

JlaHHbIi nnTepdetic MOXET OBITh peann3oBaH Takon
MOCJIEIOBATEILHOCTHIO TETOB:

<div style="font-size:12pt;font-family:Georgia">

<hr size=4><b>BbiyucneHue qucna codsemaHud u3 n rno k</b>
<br>&copy; 2008 CasyeHko H.B., kagpedpa CU, KUT-gpakynsmem, HTY
"Xrn"<hr>

<table border="0" cellspacing="0" cellpadding="0" align=center>
<tr><td>&nbsp,</td><td>

<input type="button" name="but1" value="-" onclick="if
(document.all.sel1.selectedIndex>0) document.all.sel1.selectedIndex--;f()">
<select name="sel1" onchange="f()">
<option>0</option><option>1</option><option selected>2</option>
<option>3</option><option>4</option>
<option>5</option><option>6</option>
<option>7</option><option>8</option>
<option>9</option><option>10</option>
<option>11</option><option>12</option></select>

"oun
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<input type="button" name="but2" value="+" onclick="if
(document.all.sel1.selectedIndex<12)
document.all.sel1.selectedindex++f()">

</td><td>&nbsp,;</td>

</tr><tr style="font-size:24pt;font-weight:bold;font-family: Georgia">
<td align="right">C</td><td>&nbsp;,</td>

<td width=200>=<span ID="cnk"></span></td>
</tr><tr><td>&nbsp;</td><td>

<input type="button" name="but3" value="-" onclick="if
(document.all.sel2.selectedIndex>0) document.all.sel2.selectedIndex--;f()">
<select name="sel2" onchange="f()">
<option>0</option><option>1</option>
<option>2</option><option>3</option>

<option>4</option><option selected>5</option>
<option>6</option><option>7</option>
<option>8</option><option>9</option>
<option>10</option><option>11</option><option>12</option></select>
<input type="button" name="but4" value="+" onclick="if
(document.all.sel2.selectedIndex<12)
document.all.sel2.selectedindex++f()">
</td><td>&nbsp,;</td></tr></table></div><hr>

"o

</script>

st mpaBuiibHOTO (PyHKIIMOHUPOBaHHMS JaHHOTO HHTEp(eiica
He00X0IMMO HamucaTh QYHKIHUIO ¢(f,k), pealn3yIonyio peKypCUBHBIN
aJITOPUTM TIOCTPOSHUS YHcia coueTanui [12].

Bo3MoxHoe peHICHUEC MOXKET UMETb BU/:

<script language="JavaScript">

f();

function f(){ // AHanu3 8xodHbIx napamempos

var nt kt;

nt=1*document.all.sel2.selectedIndex;
kt=1*document.all.sel1.selectedIndex;

if (kt>nt) {document.all.sel2.selectedIndex=kt; nt=kt;}
document.all.cnk.innerHTML=c(nt,kt);}

function c(n,k){ // PekypcusHass ¢pyHKUUs Onsl 8bIYUCIIEHUST 4ucrna
coyemaHut

if (n==k || k==0) return 1;

else return c(n-1,k)+c(n-1,k-1),}
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C moMoIIpI0 TEKCTOBOTO peaakTopa biokHOT co3mars ¢aitn rgzl.htm
¢ pabouedd Bepcueil mporpammbl. OTiagky MOpOrpaMMbl TPOBOIWTH B
Opaysepe Internet Explorer. TexcT mporpaMMbl B 00S3aTETLHOM TIOPSIIKE
JIOJDKEH COZepiKaTh KoMMeHTapuu. [IpoBecTH TeCTHPOBaHUE MPOrPaMMBbI Ha
KOHTPOJIbHBIX TpHMepax. BJoOK-cxeMy B BHAEe CTPYKTYpHbIe KapT
KoncranTaitHa (00 3TOM THIE OJIOK-CXEM MOJIPOOHO pacCcKa3aHO B KHHIC
[8]) mporpammbl HapHcoBaTh C HCIOIB30BaHHEM IporpaMMmbl Microsoft
Visio, Bxopsiiei B koMiiekT Microsoft Office.

9.4. Conep:xaHue oTyeTa

[TeuaTHslit OTYET 1OJDKEH COOTBETCTBOBATH TPEOOBAHUSIM T10
0OpMIICHHIO JOKYMEHTOB TAKOTO THIIA M COEPKATH CIECIYONIYIO
nHpopmanuro:

10. TUTYIBHBIN JTHCT.

11. Ha3Banue pacyeTHO-rpauecKoro 3aaatus.

12. Tema pacyeTHO-TpapUIESCKOTO 3aJaHUS.

13. KpaTkoe onucanue MeToa BHITIOTHEHHUSL.

14. Brok-cxema ajropuTMa penieHus MOCTaBICHHON 3a/1a4u.

15. Kparkoe o0bsicHenue uaTepdeiica mporpaMmmesl.

16. JIMCTHHT KOJIa IPOTPaAMMEI.

17. Pe3ynbpTaThl KOHTPOIBHBIX PACUYETOB.

18. KpaTkne BBIBOJIBI.

9.5. KoHTpOJIbHBIE BONPOCHI
1. Kaxkue He0OX0OIUMO BHECTH U3MEHECHHUS B MPOrPaMMy, YTOOBI OHA
BBIYHUCIISUIIA YHACIIO pa3MeIIeHu u3 n mo k. Kax BeITIISANT
pexypcuBHas hopMyia Ui BEIYUCICHHS YHCIIa Pa3MEIICHAN U3 11
1o k?
U3 20 cTyneHTOB Ha/lo HA3HAYUTH S AeKYpHBIX. CKOJIBKHMU criocoba Mu
9T0 MOXKHO crenath? OteeT: 15504. Kakne HE0OX0MMO BHECTH H3MEHEHUS
B IIPOTrPaMMy YTOOBI PEIIUTh ATy 33139y’
2. CKOJBKHM M cHoco0aMu MOXHO COCTaBHTh OpHTraay W3 YEThIPEX
TUIOTHUKOB, €CJIM MMEIOTCS Tpeiokenns ot 10 genoBek? OTBeT:

210.
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5.

CKONBKAM H CHOCO0aMH MOXXHO pacCelnuTh 9 CTYACHTOB B
KOMHATBI, KaXkgas W3 KOTOPBIX paccuuTaHa Ha TPEX 4YeIoBeK?
Ortger: 81.

CKOJBKMM ¥ CIOCO0aMHU MATH JCBYIICK U TPOC FOHOMICH MOTYT
pa3OUTHCS Ha ABE KOMAaHbBI [T0 YETHIPE YEI0BEKa B KOMAHIEC, CCIIH
B KaXIIOW KOMaHJE NOJDKHO OBITH XOTS OBI 10 OZHOMY IOHOIIE?
Ortser: 30.

Haiit HaTypaibpHOE YHCIIO /1, YOBICTBOPSIONIEE YPABHCHHIO

5

6.

Peanmusyiite Ha s3bIke JavaScript anropuTM reHepanuu Bcex
coYeTaHWl B  JIEKCHKOrpaduueckoM Tmopsake. HadampHoe
coueTanue paBHo 1, 2, ..., k, mocinemgnee — N-k+1, N-k+2, ..., N.
[lepexox OT TeKymiero co4eTaHus K IPyroMy OCYIIECTBISETCS IO
cnenyrouieMy anropurMmy. IIpocmaTpuBaeM coueTaHue cIpasa
HAJIEBO ¥ HAXOJIUM MEPBBIA 3JIEMEHT, KOTOPBI MOKHO yBEIHIUTH.
VYBenuuuBaeM 3TOT HJIEMEHT Ha €AMHHILY, a 4acTh coueTaHus (OT
ATOTO 3JIeMEHTa 10 KOHIA) (GopMupyeM W3 YHcen HaTypalbHOTO
psana, cienyromux 3a HuUM. Ha s3pike [lackamb 3T0 MOXKeT
BBITJISZICTH CIEAYIONTIM 00pa3oM:

Procedure GetNext;{* lNpedrnonazaemcs, ymo mekyujee
codyemaHue (xpaHumcsi 8 maccuse C) He s87155emcsi MOCeOHUM. *}
Var i,j:Integer;

Begin i:=k;

While (C[iJ+k-i+1>N) Do Dec(i);

{*Haxodum anemeHm, KOmMopbIl MOXHO y8enuyume. *}

Inc (Cli]); {* Yeenuuusaem Ha eduHuyy. *}

For j:=i+1 To k Do C[jJ:=C[j-1]+1;

{* IsmeHsiem cmoswue cripasa anemMeHmsl. *}

Endg;

7.

Peanmu3yiite Ha s3b1Ke JavaScript anropuT™ reHepau
MIEPECTAHOBOK C TIOBTOPCHUSMU.
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10. BAPUAHT Ne 2.
KOJIMYECTBO PA3JIMYHBIX IEJOUYNCJIEHHBIX PEIIEHUAN
YPABHEHUA

10.1. Iean padoTsl

W3yunTh TOHATHE COYCTAHUS C TOBTOPEHHEM U pa3paboraTh
KOMITBIOTCPHYIO TIPOTpaMMy JUII HAXOXKACHUS KOJNUYCCTBA Pa3IMIHBIX
[EJIOYUCIICHHBIX PEUICHNH YpaBHEHHUI ONPEIeIeHHOTO THIIA.

10.2. KpaTtkue TeopeTuyeckue cBeaenus [5, 13, 14]

[Ipenmonoxum, 9T0 7 0OBEKTOB BBEIOUPAIOTCS U3 k THUIIOB OOBEKTOB C
HEOTPaHWYCHHBIM MOBTOpeHUeM. IlycTh a; — 00BEKT THmA i, TorAa ma;+
nmaxt...+ ma, roe n;20 nns Beex i, a n;t nyt...t+ ng=n npeacTaBiseT
BBIOOD 77; 00BEKTOB THUMA . ITO MOXKHO 3aIKCATh B BHJIE
a,a,a;...a1|axaaa;...a;| ... |aaaay...ay
TZie KaXJ10€ @; TOBTOPEHO 7; pa3. II0CKONbKY MECTO PACIHOJIOKEHHS KaXKI0TO
THUIIA TOHATHO, TO BEIOOPKY MOYHO 3aITHCaTh B BUJEC
XXX .. X XXX L. X XXX X

3aMeTHM, YTO YHCIIO pa3feiuTeNedl | Ha OOUH MEHBIIE KOINYEeCTBa
tunoB. TakuMm 00pa3oM, UMeeM n OOBEKTOB IUTOC k-I pasznenutenci,
o0pasyromux n+k-1 MecT ais pasMemmeHus x win |. Kaxxmgoe pacronoxenne
3HAKOB X M | Ja€T HOBBIN CII0CO0 BBIOOPa 7 0OBEKTOB U3 kK THUIIOB OOBEKTOB C

HEOrpaHUYECHHBIM HIOBTOPEHUEM. ITockonbKy CYILECTBYET
c” = Ck_1 crocoboB BbIOOpa MecTa Uil 3HaKa X WJIH, 4TO
n+k—1 n+k—1 ’

9KBHUBAJICHTHO, IUIS 3HAKA |, TO CIEIOBATEIBHO STa BEIMYMHA OMpPEICISICT
KOJIMYECTBO PAa3IMIHBIX CIIOCOOOB BBIOOpa 7 W3 k THIOB OOBEKTOB C
HCOTPAaHWYCHHBIM  IOBTOpEHUEM.  Takue  BBIOOPKH  HA3BIBAIOTCSA
coYeTaHUsIMH U3 k 00BEKTOB IO 1 C NMOBTOPEHHEM U UX KOJIMYECTBO

~ k (n+k-1)
BegucsieTcs o popmyne C(n, k) = Cn kel

kl(n=1!
Paccmotpum cienyromyo 3aiauy. CKOJIBKO pelleHUH UMEET ypaBHEHUE

n1+n2+n3+n4+n5:25,
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rJie Kaxaoe n; — HEOTPHUIATEIbHOE YNCI0? DTO AKBUBAJIECHTHO BOMPOCY O
TOM, CKOJIBKO CYIIECTBYET Pa3JIMYHBIX BBIOOPOK BUIA
nypa;tnyay;t+tnzaz;tnga;tonsas,

rie UMeeTcs #n; OOBEKTOB THIA d; U n; + ny, + n3 + ny + ns = 25, HO
KOJIMYECTBO TAKUX BBIOOPOK — 3TO KOJHMUYECTBO PANTUYHBIX COUYETAHUH M3 5
9JeMeHTOB 1o 25 ¢ mnoBropeHusmu. CrenoBaTebHO —CYIIECTBYET

29!
—— = 23751 pa3nuuHbIX pelIeHni HICKOMOTO ypaBHEHHUSI.
2541

10.3. ITops0K BBINOTHEHNST PA0OTHI
CocTaBUTh KOMIIBPIOTEPHYIO IPOTpaMMy UL HAaXOXKICHHUS KOJIHMIECTBA
LIEJOYUCIEHHBIX PELICHU ypaBHeHUs Buaa n; + n, + n3 + ny = N, e
KaX10€ 1; — HEOTPHUIATEIIFHOE YHCIIO.
IIporpammy peam3oBatb:
=  pHTEepdelicHas yacTh Ha a3bIKe pa3MeTku runeprekcra HTML [3];
*  (yHKIMOHAIbHAS YaCTh Ha CU-NI0Z00HOM s3bIKe JavaScript [4].
WHaTepdeiicHas 9acTh JOMKHA BKIIOYATD:
" 3aroJIOBOK C YKa3aHHEM Ha3BaHUs PaOoThI, UHPOpPMAIUU 00
aBTOpe, BPEeMEHH pa3paboTKu;
= BBHIAJAMOIIUE MCHIO JJIs M3MCHEHUS 3HaYCHUs mapamerpa N u
TpaHUYHBIX yCIOBHH, HAKJIaIFIBAEMBIX HA TIGPEMECHHBIC ;]
"  WHAWKATOP YHUCIIA PEIICHUM, TOTyYaeMbIii HA OCHOBE
KOMOMHATOPHOTO MOJICUETA;
= MECTO JJIsl 3aIIUCH BCEX KOPHEH 3alaHHOr0 YpaBHEHHUS,
MTOJTy4aeMBIX ITyTEM IIPOCTOTO Iepedopa BO3MOKHBIX 3HAUCHUI
[IePEMEHHBIX.
Ha puc. 10.1 npuBeaeH BO3MOXHBIN BUI HHTEpdeiica.
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KOAWYECTBO PasAMYHBIX LLENDYHCAEHHBIX PEWEHWA YPABHEHMA
2008 CapueHko H.B., kadeapa CW, KIT-tbakyneTeT, HTY "MiA"

YP3BHEHHE: Ny + Ny + gy +ny=[22 ¥

AONOAHATENBHEIE YENOBHA
ny»=(5 ¥, o=|%¥n =% ¥ 0, =[5

KomMBHHATOpHOE peleHHE: C3? =35

Mepebop:

1.5449] 2.5458] 3.5467] 4.5476] 5.54585]
6.5548| 7.5557| 8. 5566]| 9.5575|10.564 7|
11,5656 12, 566513574614 5755|15.56845]|
16644817, 645718, 6466(19.6475]|20.6547|
ML EE56| 22 65652 664624 6EE5| 25 6745
26, 744727745628, 746529, 754630, 7555
3, 764532 6446 33. 8455| 34 654535 9445

Puc. 10.1

JlanHbIi uHrepdeiic MOXET ObITH peanusoBaH TaKou
MOCJIEI0BATENLHOCTBIO TErOB:

<style>.s1 {font-family: Tahoma;,font-size:8pt;}</style>

<body TOPMARGIN=0>

<div class="s1">

<hr size=0><b>Konuuyecmeo pa3nu4HbIX UesI04UC/IEHHbIX peweHull
ypasHeHus</b><br>&copy; 2008 Cas4yeHko H.B., kaghedpa CU, KUT-
akynsmem, HTY "XI1N"<hr size=0>YpasHeHue:&nbsp;
n<sub>1</sub> + n<sub>2</sub> + n<sub>3</sub> + n<sub>4</sub> =
<select name=sel0 class=s1 onchange="f()">

<option value=21>21</option><option value=22>22</option>
<option value=23 selected>23</option>

<option value=24>24</option><option value=25>25</option>
</select>

&nbsp,; &nbsp; <input type=button value="Halimu kopHu" onclick="f()"
class=s1>

<p>[JononHumerbHbIe ycrosus
<p>&nbsp,n<sub>1</sub> >=
<select name=sel1 class=s1 onchange="f()">
<option>0</option><option>1</option>
<option selected>2</option>
<option>3</option><option>4</option>
<option>5</option><option>6</option>
</select>
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&nbsp;n<sub>2</sub> >=

<select name=sel2 class=s1 onchange="f()">
<option>0</option><option>1</option><option>2</option>
<option selected>3</option><option>4</option>
<option>5</option><option>6</option>

</select>

&nbsp;n<sub>3</sub> >=

<select name=sel3 class=s1 onchange="f()">
<option>0</option><option>1</option>
<option>2</option><option>3</option>
<option selected>4</option onchange="f()">
<option>5</option><option>6</option>
</select>

&nbsp;n<sub>4</sub> >=

<select name=sel4 class=s1 onchange="f()">
<option>0</option><option>1</option>
<option>2</option><option>3</option>
<option>4</option><option selected>5</option>
<option>6</option>

</select>

<p>KombuHamopHoe peweHue: <span ID="info1"></span>
<br>llepebop: <span ID="info2"></span></div>

st mpaBmiibHOTO (PyHKIIMOHUPOBAHMS JaHHOTO MHTEp(eiica
HE0OX0AMMO HanucaTh (GYHKIUIO BEIYUCIISIONIYIO KOPHH METOJIOM
MIPOCTOro nepedopa 1 GYHKIWSA AT BEIYUCICHHS YHCIIa COUSTaHHH.

Bo3moxkHOe pelieHne MOXKeT UMETh BU/I:
<script language="JavaScript">

f);

function f(){ // Oyuwaem rons ebigoda u 3anyckaem paboyyro hyHKYUO

"

document.all.info1.innerHTML=
document.all.info2.innertHTML=

a0}

"

function g(){

// MMouck KopHel npocmbiM nepebopoM u 8biHUCIEHUE Koludecmaa

75

// KopHeli KOMbUHamMOopPHbLIM MemoooMm
var n0,n1,n2,n3,n4,i1,i2,i3,i4,j=0;

n0=1*document.all.sel0.options[document.all.sel0.selectedIndex].value;
n1=1*document.all.sel1.selectedIndex;
n2=1*document.all.sel2.selectedIndex;
n3=1*document.all.sel3.selectedIndex;
n4=1*document.all.sel4.selectedIndex;

sum="<table border=0 class=s1><tr align=right>";
for(i1=n1;i1<=n0;i1++)

for(i2=n2;i2<=n0-i1;i2++)
for(i3=n3;i3<=n0-i1-i2;i3++)
for(i4=n4,;i4<=n0-i1-i2-i3;i4++)

{
S=i1+i2+i3+i4;
if(s==n0)

{

J++;

SUM+="<td>"+j+".</td><td>"+i1+"</td><td>"+i2+"</td><td>"+i3+"</td><td>"+i
4+" |</td>";

if ((%5==0) sum+="</tr><tr align=right>"

}

}

sum+="</table>"

document.all.info2.innerHTML=sum
n=n0-n1-n2-n3-n4+3;

if (n<3)

document.all.info1.innerHTML="PeweHuti Hem";

else
document.all.info1.innerHTML+="C<sup>3</sup><sub>"+n+"</sub> =
"+c(n,3);

}

function c(n,k) { // BbiqucneHue yucna coyemaruti
if (n==k || k==0) return 1;

else return c(n-1,k)+c(n-1,k-1);

J}</script>

C moMOIIBI0 TEKCTOBOTO peaakTopa biokHOT co3mats ¢aitn rgz2.htm
¢ pabouedd Bepcueil mporpammbl. OTianky MNpPOrpaMMbl HPOBOIWTH B
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Opaysepe Internet Explorer. TekcT mporpamMmbl B 00s3aTeTLHOM IOPSIIIKE
JIOJDKEH COZIepKaTh KOMMeHTapuu. [IpoBecTn TecTHpOBaHKE IPOrpaMMBbl Ha
KOHTPOJIBHBIX TIpuMepax. MYHKIHOHAABHYI0O OJI0K-CXeMy IIPOIpaMMBbl
HapHCcoBaTh C MCIIOJIb30BAaHMEM HporpamMMmbl Microsoft Visio, Bxomsmel B
komiutekT Microsoft Office.

10.4. Conep:xanue oTyeTa
CMoTpu nyHKT 9.4.

10.5. KoHTpO/IBHBIE BONPOCHI

1. CKOIBKO CYIIECTBYET LEIOYNCICHHBIX PEIICHUN YPaBHEHUS

n; +n, + n3 + n,=21 Takux, 94To N;=2, N,>3, n3>4, n;>5?

2. CKOIIBKO CYIIECTBYET LEIOYNCICHHBIX PEIICHUN YPaBHEHUS

n; +n, + n3 + n,= 23 Takux, 94To n;>2, n,>3, n;>4, n,>5? Otset: 220.

3. Peanmsyiite Ha s3b1ke JavaScript alrOpUTM I'eHEpalid MHOXKECTBA
BCEX IOJMHOXECTB. AJTOPUTM MOKET OBITH ONFCaH CIEAYIOIINM
obOpazom. @opmupyeM MaccuB, coctosmuii w3 N Hyned, u
paccMaTpuBaeM €ro Kak IIyCTO€ MHOXKeCTBO. s moydeHHs
CIEIYIONIETO MOJMHOKECTBA M3 TEKYIIEro IOJAMHOXKECTBA
obOpabarpiBaeM TeKymui mMaccuB u3 uncen 0 wim 1 ciemyonum
o0pa3oM: crpaBa (OT IEPBOrO JIEMEHTa MacCHUBa K MOCICIHEMY)
umieM nepBoe gucio, pagHoe 0. Ecim Takoe 4ncio He HalWIeHO, TO
TEKyIlee MOJMHOXKECTBO  SBJISIECTCS  MOCIACIHHUM, TO ©CTh
MHOKECTBOM, COCTOSIIMM U3 BCEX 3JeMEHTOB. Ha 3Tom anropurm
3aKaHYMBAET CBOIO padoTy. Ecnum sxe anemeHT, paBueblii 0, HaiineH,
TO OH 3aMeHsIeTCs Ha 1, a Bce yuclia cripaBa OT Hero (€l TaKOBBIS
HUMCIOTCS) 3aMCHSIOTCS Ha Hyiu. Ha s3sike [lackanb 3TO MoOXKeT

BBITJISIZICTH CIICIYIONTUM 00pa3oM:
const alphabet : string[26] =ABCDEFGHIJKLMNOPQRSTUVWXYZ';
Var b : array[1..100] of integer; n,i,j: integer;

begin

n:=4;

for i:=1 to n+1 do bfi]:=0;
writeln(""");

while (b[n+1]=0) do begin i:=1;
while b[i]=1 do begin b[i]:=0; inc(i); end;
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bli]:=1;

for i-=1 to n do if bfi]=1 then write(alphabet[i]);

writeln;

end; end.

4. Peanu3yiite Ha s3bIKe JavaScript anropuT™M TeHepanuu MHOXKECTBA
BCEX COYCTaHM ¢ MOBTOpeHUssMU. OCHOBHAsI UIES 3aKIH0YACTCS B
CJIeyIOIIeM: COYeTaHMs 3armuchiBaeM B Buae (N — [ )-ro Hyns u M
C/IMHUII, TJIC CAUHUIIBI 3AMCHSFOT CUMBOJIBI, 2 HYJIH — BBICTYIAIOT B
ponu pazaenuteneit. [Ipm Takom monaxone AJis pelICHUS 3aqadyu
JIOCTAaTOYHO CTCHEPHUPOBATh BCE MEPECTAHOBKU M3 M EOUHUI] U
(N — I )-ro Hyms.

11. BAPUAHT Ne 3.
MOJEJIUPOBAHUE PABOTHI CO CTEKOM

11.1. Hean padoTsl

W3y4nTh TPUHIMIIEI OPraHU3alMUd CTEKa M HA OCHOBE OOBEKTHO-
OPUCHTUPOBAHHOTO MOJX0/a Pa3paboTaTh KOMIIBIOTEPHYIO MPOTPaMMy IS
WIITIOCTPAIIN OCHOBHBIX ONEPAIHH C 3TUM 0OBEKTOM.

11.2. KpaTtkue TeopeTuyeckue cBeaenus [5, 13, 14]

CTpyKTypoii JaHHBIX Ha3bIBACTCSI COBOKYITHOCTH (HM3WYECKH U
JIOTHYECKH B3aMMOCBSI3aHHBIX  IMEPEMCHHBIX M WX  3HAYCHUIA.
Iloc/ien0BaTeILHOCTBI0  HA3BIBACTCS  YIOPSJOYCHHOE  MHOXKECTBO
MEPEMCHHBIX, KOJIMYECTBO KOTOPHIX MOXKET MCHATHCS. CTEKOM Ha3bIBacTCS
MOCJIEIOBATENIFHOCTE DJIEMEHTOB, BKIIIOYCHHE DJIEMEHTOB B KOTOPYIO H
UCKITIOUYEHHE W3 KOTOPOH MPOU3BOAMTCS TOJIBKO C OAHOTO KoHIa. Hawarno
MOCJIEI0BATEIIEHOCTH Ha3BIBACTCS JTHOM cTeKa, KOHeTl
MOCJIEIOBATEIILHOCTH, B KOTOPBIA JOOABISIFOTCS JJIEMCHTHI M U3 KOTOPBIX
OHM HCKJIIOYAIOTCS, — BEPLIMHOM cTeka. Omeparust 100aBICHNAS HOBOTO
ajeMeHTa (3amuch B CTEK) HMMeeT ofmenpuHsatoe HazBanue Push
(morpy3uts), omeparusi uckioueHus — Pop (3Byk BbeicTpena). Omeparuu
Push n Pop Ge3anmpecHbie: s MX BBIIOJIHCHUS HUKAKON JOMOJHUTEIBLHON
nHGOPMAITUU O MECTE pa3MEIEeHUs dJIEMEHTOB He TpeOyeTcs.

Ha puc. 11.1 npuseneHo rpaduueckoe n3o0paxxeHHe cTeKa.
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JHo cTeka Bepumnna ctexa
n 1 0 Push()

¥YkazaTelnn cTeka J

Puc. 11.1
WcknrounTenpHas MOMYJISAPHOCTh CTEKAa B IPOTrPaMMHPOBAHUU

Pop()

OOBSICHACTCSI TEM, 4YTO TPH 3aJaHHON ITOCIEIOBATEIBHOCTH 3aIHCH
9JIeMEeHTOB B cTek (Hampumep, A—B—C) wu3BIicYeHUE UX TPOUCXOAUT B
obpatHoM mopsake (C—B—A). A WMEHHO »JTa TOCIEIOBATEIHHOCTh
JIEHCTBUH COOTBETCTBYCT TAKHM IIOHSATHSM, KAaK BIIOXKCHHOCTH BBI30BOB
(GyHKIUE, BIIOKEHHOCTh ONpPENEICHNH KOHCTPYKIMK S3bIKa W T.1.
CrnenoBarensHO, Be3le, TAE€ pedb HAET O BIOKEHHOCTH IPOLECCOB,
CTPYKTYp, ONpEACTICHHUN, MEXaHW3MOM pEaH3alii TaKOW BIIOKCHHOCTH
SIBIIICTCS CTEK:
®" mpu BbI30Be (YHKIUW aapec Bo3BpaTa (ampec Cleayromed 3a
BBI30OBOM KOMAaH[IbI) 3allOMHHACTCS B CTEKE, TaKuM O00pa3oM
co3maercs  “UCTOpHS”’  BBI30BOB (DYHKIHHA, KOTOPYIO MOXKHO
BOCCTAHOBUTH B 00PaTHOM MOPSJIKE;
®" [IpU CHHTaKCMYECKOM AaHalW3e BIOXKEHHBIX JpPyr B JApyra
KOHCTPYKLIMH S3bIKa TPAHCIATOPHI HCIIONB3YIOT Mara3uHHEIC
(cTexoBBIE) aBTOMATHI, CTEK IPH 3TOM COACPKUT HE IO KOHIIA
MIPOaHATH3UPOBAHHBIC KOHCTPYKIIUH SI3BIKA.

Jlis coco6a XpaHeHHsT JaHHBIX B CTEKE HMEETCs OOIIepUHATHIN
tepmuH — LIFO (last in — first out, “nocnensuii npumen — nepsii yuen”).

BaxkHoe CBOMCTBO cTeka — OTHOCHTENIbHAS afpecamus ero 3JIEMEHTOB.
Ha camom pene mist aneMeHTa, COXpaHEHHOTO B CTEKE, BaKHO HE €ro
a0CONIFIOTHOE  TIOJIOKEHWE B TOCIEINOBAaTCIBHOCTH, a  IIOJIOKEHHE
OTHOCHUTEIIFHO BEPIIMHBI CTCKa WM €ro ykas3arens, KOTOpOe OTpaKacT
“ncropuio” ero 3amoiHeHUWs. [lodToMy anpecamusi 3JIEMEHTOB CTeKa
MIPOMCXOIUT OTHOCHTEIILHO TEKYIIEro 3HaYCHUs yKa3aTells CTeKa.

B apxuTexkType NpPaKTHYECKH BCEX KOMIBIOTEPOB HCIIOIB3YETCS
ammapatHelid crek. OH mpeacTaBiIseT co0oi 0OBIUHYI0 00IaCTh BHYTPEHHEH
(omrepaTHBHON) MaMATH KOMITBIOTEpa, C KOTOPOH paboTaeT CHEerUabHBII
peructp — ykazarenb crteka. C ero INOMOLIBIO IPOLECCOpP BBIMOIHICT
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oneparuu Push u Pop mo coxpaHeHHIo 1 BOCCTaHOBJICHHIO U3 cTeKa 0alTOB
W MAIMHHBIX CJIOB Pa3MYHOW pa3MepHOCTH. EJMHCTBEHHOE OTIMYHE
ammapaTHOTO CTeKa OT PACCMOTPEHHOW MOZETH — 3TO €ro PacIoyIOKEHHE
OyKBaJbHO “BBEpX JHOM”, TO €CTh €T0 3allOJHCHUE OT CTApIIUX aJpPEcOoB K
MITa M.

3.3. [lopsinok BBINOJIHEHUST Pa0OTHI
CoCTaBUTh KOMITBIOTEPHYIO MIPOrpaMMYy JJIsl HJLTIOCTPAIIMHA OCHOBHBIX
oneparuii co crekom. [Iporpammy peannzoBars:
=  ypHTepdeiicHas yacTh Ha s3bIKe pa3meTku runeprekcta HTML [3];
*  (yHKIMOHAIbHAS YaCTh Ha CU-TIOJOOHOM si3bike JavaScript [4].
HuTepdeiicHas 4acTh TODKHA BKIIOYATh:
®  3arOJIOBOK C yKa3aHHEM Ha3BaHUs paboThl, HHpopMammu 06
aBTOpE, BPEMEHH Pa3pabOTKy;
®  [0JI€ BBOJA JAHHBIX JUII TOMEIICHHUS B CTEK;
"  [0JIC BBIBOJIA JAHHBIX PHU U3BJICYCHUH UX CO CTCKA;
®  JIHAMHYECKOE IpPEeACTaBICHNE COAECP)KUMOTO CTeKa B BUAE
JIMHEHHOTO CIHCKA C OOLIMM BXOJJOM—BBIXOJIOM.
Ha puc. 11.2 npuBeaeH BO3MOXKHBIN BUI HHTEpdeiica.

MogempoBaHHe paBoTH CO CTEKOM
@ 2o o8 Caevenro H.B., kadenpa CH, KHT-gary nerer, HTY "KITH"

[ NocasmTe ][ LEELEES ]|

1
TOg0M
2008
HosbimM

c
Puc. 11.2

JlanHbI1i unHrepdeiic MOXET ObITH peanusoBaH TaKou
MOCJIEI0BATENLHOCTBIO TErOB:

<div style="font-size:10pt;font-family:Georgia">
<hr size=4><b>ModenuposaHue pabomsl cO cmekom</b>
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<br>&copy; 2008 CasyeHko H.B., kagpedpa CU, KUT-¢pbakynomem, HTY
"XTN"<hr><br><table><tr>

<td><input type="text" value="" name="txt1"></td>

<td><input type="button" value="[Jobasums" name="but1" onclick="if
(document.all.txt1.value!=") s.push(document.all.txt1.value);
document.all.txt1.value=";f_view();"> </td>

<td><input type="button" value="W3eneub " name="but2"
onclick="document.all.txt2.value=s.pop(),f_view();"> </td>

<td><input type="text" value="" name="txt2"> </td>
</tr><tr><td>&nbsp;</td><td colspan=2><p><div ID="info"></div></td>
<td>&nbsp;</td></tr></table></div>

Jus  npaBwibHOrO  (QYHKIMOHMPOBAaHWS  JAaHHOTO  UHTepdelica
HeoOXoMuMO Hamucarb HaO00p (YHKIWH, ITO3BOJISIIOIIMX —BBITOJHUTH
OCHOBHE OIepaluy pu paboTe co CTEKOM M (PYHKIUIO IS JMHAMHYECKOTO
0TOOpaKkeHHS ero COJICPIKHUMOTO.
Bo3MoxHOE pelieHne MOKET IMETh BHI:

// Onpedensem memod getcount 0nisi knacca stack
var s= new stack(); // Obbsiernisem cmek

function f_view() // Omobpaxaem codepxxumoe cmeka 8 sude mabnuusi
{varit

t="<table border=1 align=center  cellspacing='0'  cellpadding='10"
bgcolor="ffffcc'>";

for (i=s.count;i>0;i--)

t+="<tr><td><b>"+s.store[i]+"</b></td></tr>";

t+="</table>";

document.all.info.innerHTML=t;}

</script>

<script language="JavaScript">

function stack() // KoHcmpykmop cmeka

{this.store= new Object(); // Obbekm 05151 XpaHeHUs 3TIEMEHMO8 8 CIMeKe
this.count=0; // HYucno anemeHmos & cmeke}

function push(value) // [Jobasnsem anemeHm & cmek

{this.count++;

this.store[this.count]=value;}

stack.prototype.push=push; // Onpedensem memod push Ons knacca stack

function pop() // 3enekaem anemeHm u3 cmeka

{if(this.count>0) {

var value=this.store[this.count];

this.count--;

return value;}

else return "}

stack.prototype.pop=pop, // Onpedensem memod pop Ons knacca stack

function getcount(value) // Hucno anemeHmos 8 cmeke

{return this.count;}
stack.prototype.getcount=getcount;
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3ameuanue. ObOvexmvl NO360JA0M COCPEOOMOUUMb 6 OOHOM Mecme
OoanHble U Oelicmeus, U3oauposas ux om opyeux obwvekmos. B JavaScript
Kaacc obvekmog — 3mo @yuxyus. Eouncmeennvim omauuuem aensemes mo,
umo O0nsi 0oCmyna K CE0OUCmeam u Memooam O00beKma UCnoIb3yemcs
onemenm this. Ilpu cozoanuu sK3emniapa o00veKma UCNOTHAIOMCS 6ce
onepamopuvl mena Kowcmpykmopa obvexma. Mooicno 3ad0amv/uzmeHunms
3HAYeHUe Ce0lCMmea 6He KOHCmMpyKkmopa obwvekma. [ mozo, 4mobul
coenamv QyHKYUuio Memooom obvekma, 0OCMAMOYHO NPUCBOUMb ee UMS
ceoticmgy obvexkma. C nomowsio ceoticmea prototype MOodCHO onpeodenuns
cgolicmea u  memoodvl  knacca obwvekmos. Ceolicmea  AGIAIOMCS
NPUHAONEIHCHOCBIO IK3EMNIAPA 00bEKMA BHE 3A8UCUMOCMU, ONpedeseHo
JU OHO KAK CBOUCMBO Kldcca Ui ceolicmeo sksemnaapa. Onpedenamv
CBOLCMBA U MeMOObl KIACCA Yereco0Opa3Ho 6 mex CIy4asx, Ko20a om 8cex
IKZEMNIAPOB 00bEeKMAa mpebyemcs 00UHAK08Oe nosedeHue.

C 1IOMOILBIO TEKCTOBOTO pefakropa biokHOT co3nars ¢aiin rgz3.htm
c pabouelr Bepcueil mporpammbl. OTIanKy MNOPOTrpaMMbl IPOBOAUTH B
opaysepe Internet Explorer. Tekct mporpammbl B 00s3aTEIBHOM TOPSIIKE
JIOJDKEH COZIepkKaTh KOMMeHTapuH. [IpOBECTH TeCTUPOBaHUE MPOrPAMMBI Ha
KOHTPOJBHBIX mNpuMepax. MYHKIMHOHAJBHYI OJIOK-CXeMYy IpPOrpaMMEI
HapHCOBaTh C MCIOJIB30BaHUEM IporpaMmMmbl Microsoft Visio, Bxomsmiel B
komruiekT Microsoft Office.

11.4. Copep:xanue oT4yeTa
CmoTtpu yHKT 9.4.
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11.5. KoHTpOJBHBIE BONPOCHI

1. Jlommmmre QyHKINIO, KOTOpas MPOBEPSET IyCT JIM CTEK MIIM HET.

2. PazpaboraiiTe MeTo[ top, KOTOPBIN BO3BpallaeT, HO HE YAAISET,
JJIEMEHT B BEPIIIMHE CTEKA.

3. Kakum 00pa3oMm cosnmaroTcst 00BEKTHI B Tporpammax Ha JavaScript?
Kakoe HazHaueHune merona prototype npu paboTe ¢ 00bEKTaMH B
JavaScript?

5. Hcnomb3yst 00bEKTHI, peanu3yiTe Ha s3bike JavaScript paboTy ¢
ouepebio.

6. Kak co3naTh muHeHHBIN cnicok B JavaScript?

7. Jlnst XpaHEHHMs 3JIEMEHTOB CTEKa HCIOJIb3YeTCsl OOBIYHBIN
oaHOMEepHbIN MaccuB u3 N asiemeHTOB. Peanusyiite onepannu
paboTHI CO CTEKOM B 3TOM citydae. Kak B 3TOM cirydae mpoBepsITh
MIepeToTHeHNE CTeKa?

12. BAPUAHT Ne 4.
IHNPEOBPA3OBAHUME ITOCT®UKCHOI'O BBIPAYKEHUS B
NHO®UKCHOE

12.1. Hesan padoTsl

M3yuuTh crmocoObI peacTaBieHus ONHAPHBIX ONepannii U pa3padoTaTh
KOMIIBIOTEPHYIO ~ MporpamMmy  Jjisi  mpeoOpa3oBaHUs  MOCT(HUKCHOIO
apu(METHICCKOTO BBIPAXKEHUS B MHPUKCHOE.

12.2. KpaTkue TeopeTu4eckue cBenenus [S, 13, 14]

B apu¢meruke cymecTByOT ONpeAeieHHble NpaBuiIa, Kacalolluecs
MPUOPUTETA BBHIMOJHEHHS OMEpaluil Haj IeJIbIMA YHCIaMH, YTO IaeT
BO3MOXHOCTb, HE TIPUBOJIS K ITyTaHUIIE, COKPAIAThH YUCIIO MCIIOIb3yEMbIX B
BBIPXKCHUH CKOOOK. HeKoTopblie CBOWCTBA LENBIX YHCEI TAKIKE MO3BOJSIIOT
YMEHBIIHUTH MOTPEOHOCTH B CKOOKaX.

Hanpumep, u3BecTHO, 4YTO Ojarojaps 3aKOHY acCOIMATHBHOCTH
CIOKeHUs BeIpaxkeHue 3 + 5 + 7 He TpeOyeT ckobok, T.K. 3 +5)+7=3 +
(5 + 7). IloHsATHO TaKXKe, YTO OINEPAIMHA BO3BEICHHUS B CTENEHBL JOJDKHBI
OBITh BBIMIOJHCHBI MEPBBIMU, 33 HHMHU CICAYIOT YMHOXXCHUC U JCIICHHUC H,
HaKOHell, CJOKEHHe M BbluMTaHWe. Ho Jaxe Npu TakoM COrJaiieHUH
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HEOOXOIMMO MCTIONB30BaTh CKOOKH. VICKITIOUNTE CKOOKH MOXHO, IPUMEHUB
npepuKcHyIo i cyhPUKcHyIo GopMy 3aruncH.

Brlpakenne HaxoauTcss B mpedpuKCHOi (TIOJBCKOM) 3alucH, €Cd B
HEM 3HaK OIEpaluy HEMOCPEACTBCHHO IPEANICCTBYECT OINEpaHaaM, Ha
KOTOpble OHa JeHCTBYyeT. BpIpakeHHe HaxoIWTCd B MNOCT(UKCHOM
(oOpaTHOI TONBCKOM 3amicH), €clM B HEM 3HAK OMepalud Cleayer
HETIOCPEACTBEHHO 3a OIEepaHJaMH, Ha KOTOpPBIE OHA JeHCTBYeT. BripakeHue
HAXOIUTCS B WH(UKCHOM 3amucH, eciv B HEM 3HAK OINCPAllUl HAXOJIUTCS
MEX[y OllepaHAaMH, Ha KOTOPbIE OHA AEHCTBYET.

Hanpumep, mHQUKCHOE BBIpaKeHHE a + b B mpedUKCHOW 3ammcu
uMeno Obl BUJI +ab, a B MOCTHUKCHOW 3alUCH, COOTBETCTBEHHO, BUI ab+.
HNudukcHoe BeIpakeHne a x (b+c) nmeno Obl B peHUKCHOM 3aIUCH BHT
xa+bc, a B MIOCTOUKCHON, COOTBETCTBEHHO, BUJ abc+ X.

[TocTdukcHOE BBIpAKEHHE MOXET OBITh 3aMEHEHO WH(OUKCHBIM
HOCPE/ICTBOM CJIEAYIOIIEH NPOLEaypHI:

1. HaunHaTh cUnTHIBAaHUE BEIPAXKCHUS CIICBAa HAIIPABO.

2. Ecnmu cuuTaHHBIH CHUMBOJ HE SIBISCTCS CHUMBOJIOM OIEPALUHU, TO
MIOMECTHTH €TO B CTEK M IPOI0JDKATH YTCHHE.

3. Eciu cunTaHHEIN CHMBOI SIBJIICTCSI CHMBOJIOM OIIEPAIlUH, TO:

a) BBEITOJIKHYTH U3 CTEKa JIBa BEPXHUX JIIEMEHTA;

0) TOMECTHTH CUMBOJT OIICPAIIUH MEXTy BTOPHIM U TIEPBBIM dJICMCHTOM
W3 CTEKa U IIOCTaBUTh CKOOKH;

B) IIOMECTUTH BEIPaXXCHHUE, MTOTydeHHOE Ha mare (0), 00paTHO B CTEK.

4. TIpomoinkaTh YTEHUE CJIeBa HAMPABO U BBIMONHATH maru (2) u (3) a0
3aBEPILICHHUS.

12.3. IlopsA10K BBINOTHEHNST PA0OTHI
CocTaBUTh  KOMIIBIOTEPHYIO TIporpamMmy Uisl  mpeoOpa3oBaHUs
MOCTHUKCHOTO apu(METHYCCKOTO BBIpAKEHUS B MHOHUKCHOE. [Iporpammy
peann30BaTh:
=  ypHTepdeiicHas YacTh Ha s3bIKe pa3meTku runeprekcta HTML [3];
*  (QyHKIMOHAIbHAS YaCTh Ha CU-TIOJOOHOM si3bike JavaScript [4].
HuTepdeiicHas 4acTh TODKHA BKIIIOYATh:
®  3arOJIOBOK C yKa3aHHEM Ha3BaHUs paboThl, HHpopMammu 06
aBTOpE, BPEMEHH Pa3pabOTKy;
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= [I0JI€ BBOJIA TIOCT()UKCHOTO apU(PMETHIECKOTO BHIPAKCHHUS,

®  JI0JIC BBIBO/IA PE3YJIbTATA;

= [IPOTOKOJA PabOTHI CTEKA;

®  Ha0Op TECTOBBIX 3aaHHH;

=  KHOMKY JJIS 3aIyCKa IpoIecca KOHBEPTAIHH;

"  KHONKY /U1 OYMCTKH pabo4nX MoJjied U NPUBEJCHUE TPOTrPaMMBbI B
HaJaJIbHOE COCTOSIHUE.

Ha puc. 12.1 npuBeneH BO3MOXKHBINH BUJ HHTEpdeiica.

MNpeobpasosadye NoCTHUKCHOr o BbipadeHa B MHpMKCHo e
2008 CaeqeHko H.E., kadeapa CW, KMT-dakyneTeT, HTY "AMIA"

MocTdmkcHoe Beipaserne: |abo*+ 3. 3ab o 4od2s R e
HHDHKCHOE Bbipaxenne: [(a + (b * o))

MpoTokon pafioTel CTeKa

a

b

a

Puc. 12.1
JlanHb1ii uHTepdeiic MOXKET OBITH peanu3oBaH Takoil
MIOCJIEI0BATENILHOCTHIO TETOB!

<p><div ID="info"></div>

<style>.s1 {font-family: Tahoma;font-size:8pt;}</style>

<div class="s1"><hr size=4><b>llpeobpa3oeaHue NocmMgpuUKCHO20
8bIpaxkeHus1 8 UHGUKCHoe</b><br>&copy; 2008 CasuyeHko H.B., kaghedpa
CU, KUT-gpakynsmem, HTY "XTN"<hr><br>llocmgukcHoe 8bipakeHue:
<input type="text" value="abc*+" size=25 name="txt1" class="s1"
onchange="fcl()"> <input type="button" value="llpumep" name="but2"
onclick="f()" class="s1"> <select name="sel1" class="s1">

<option value="abc*+">1. abc*+</option> <option value="ab2"+cd2"+*">2.
ab2"+cd2"+*</option>

<option value="3ab * * 4cd2" **+">3. 3ab * * 4cd2" **+</option>

<option value="ab + 2cd + :">4. ab + 2cd + :</option>

<option value="a2"b + cd2"+*">5, a2"b + cd2"+*</option>
</select><br><input type="button" value="npeobpasosams 8" name="but1"
onclick="g()" class="s1"> &nbsp,uHgpukcHoe sbipaxeHue: <input type="text"
value="" size=25 name="{xt2" class="s1"> <input type="button"
value="Oyucmums" name="but3" onclick="fcl()" class="s1">
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Jns  mpaBwibHOTO  (PYHKIMOHMPOBAHMS JaHHOTO  HWHTEpdeiica
HEOOXOIMMO HaNHCaTh QYHKITUIO g(), TO3BOJISIONIYIO BEIITOJIHUTE AITOPHTM
npeoOpa3oBaHus MOCTUKCHOTO BBIpaXCeHHUs B HH(MUKCHOE. Peanm3anums
00BEKTa CTEK B3ATA U3 MPEIBIAYIIETO 3a1aHusl.

Bo3moxkHoe pelieHne MOKeT UMETh BU/I:
<script language="JavaScript">

function fcl(){

document.all.info.innerHTML="lTpomokon pabomsI cmeka";
document.all.txt2.value=""; // Ouucmumsb none pe3ynbmama

s.count=0; // ObHynumb cmek

}

function f() // Bbibop mecmoegozo npumepa

{fcl();
document.all.txt1.value=document.all.sel1.options[document.all.sel1.selected
Index].value;}

function stack() // KoHcmpykmop cmeka
{this.store= new Object(); // Obbekm 0551 XxpaHeHUs 37IEMEHMO8 8 CIMeKe
this.count=0; // Yucno sanemeHmos 8 cmeke}

function push(value) // [Jobasnsem anemeHm & cmek

{this.count++;

this.store[this.count]=value;}

stack.prototype.push=push; // Onpedensem memod push dns knacca stack

function pop() // N3enekaem anemeHm u3 cmeka

{if(this.count>0) {

var value=this.store[this.count];

this.count--;

return value;}

else return "}

stack.prototype.pop=pop; // Onpedensem memod pop 0rsi knacca stack

function getcount(value) // HYucno anemeHmos e cmeke
{return this.count;}
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stack.prototype.getcount=getcount; // Onpedensem memod getcount ons
Knacca stack

function f_view() // Omobpaxaem codepxumoe cmeka 8 sude mabnuuybi
{varit;

t="<table border=1 cellspacing='0' cellpadding='2" bgcolor="ffffcc'
class='s1">"

for (i=s.count;i>0;i--)

t+="<tr><td><b>"+s.store[i[+"</b></td></tr>";

t+="</table>"; document.all.info.innerHTML+="<hr width=30% align=Ileft>"+t;}

var s= new stack(); // Obbsinisem cmek
fel();

function g() // peobpa3osaHue MOCMEUKCHO20 8bipaXeHUs1 8 UHGDUKCHOE
{var i,n,ti,ts1,ts2,ts,t=document.all.txt1.value;
fel();
n=t.length;
for (i=0;i<n;i++){
ti=t.charAt(i);

if (til="")

{if (ti=="+" || ti=="*"|| ti==":"| ti=="N"|| ti=="-"|| ti=="7")
{ ts1=s.pop();

ts2=s.pop();

if (ti==""")

ts =ts2+tj+ts1;

else

ts ="("+ts2 + " "+ti+" "+ts1+")";
s.push(ts); }

else

{ s.push(ti); } }

f_view();}
document.all.txt2.value=s.pop();}
</script>

HapHCOBaTh C MCIOJBb30BaHUEM IporpaMMbl Microsoft Visio, BXomsmiel B
komruiekT Microsoft Office.

12.4. Copep:xanue oTyeTa
CmoTtpu yHKT 9.4.

12.5. KoHTpOJbHbIE BOMPOCHI
1. MoaepHusupyiiTe nporpaMMy Ha rpeaMeT 00paboTKu OMIMOOK B
MCXOJTHOM BBIPQKCHHH.
2. 3amenHwure cieayloee NOCTGUKCHOE BEIpaKEHUE HHPUKCHBIM:
= abct+3%
= ab+"2cd™+/.
3. Kakue He0OX0IMMO MPOU3BECTH U3MEHEHHS B TIPOTPaAMMe, YTOOBI
OHa 00pabaThIBaia BEIPAKEHHUS alreOpbl JOTUKU?
4. MoaepHU3UpPYHTE IPOTpamMMy TSl TPeoOpa3oBaHus MPEPUKCHOTO
BBIp2XXECHUsI B MH(UKCHOE.
5. Pa3paboraiiTe mporpaMmy BBIYHCIICHHS 3HAUCHUS
apu(METHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B TOCTYUKCHON

dhopme.

13. BAPUAHT Ne 5.
INPEOBPA3OBAHUE UHOUKCHOI'O BBIPA’KEHUSA B
MHNOCT®UKCHOE

C nomomIpio TEKCTOBOTO pefakTopa BiokHOT co3nate daiin rgz4.htm
¢ paboueil Bepcueidl mporpammbl. OTIaAKy HpPOrpaMMbl MPOBOJUTH B
Opaysepe Internet Explorer. TekcT mporpamMmbl B 00s3aTeTLHOM IOPSIIKE
JIOJDKEH COJIepyKaTh KOMMEHTapuu. [IpoBecTr TeCTHpOBaHUE MPOrPaMMBbI Ha

KOHTPOJIBHBIX MpuMepax. (DYHKIMOHAIBHYIO O0JIOK-CXeMY [POrpaMMbl
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13.1. e padoThI

M3y4uTth criocoOsI pencTaBiaeHrsi OWHAPHBIX ONepaliuii 1 pa3padboTaTh
KOMIIBIOTEPHYIO ~ TIporpamMmy Ui npeoOpa3oBaHus  HMH(UKCHOTO
apu(hMETHYCCKOTO BBIPAXKCHHUSI B IOCT(PUKCHOE.

13.2. KpaTkue TeopeTuieckue cBeaenus [5, 13, 14]

OO0mue 3ameuyanust o (opMax 3amucu apupMETHUECKHX BBIPAKEHHN
CMOTpH B MpeapaynieM 3ananuu. [Ipocreimmii anroputM mpeodpa3zoBaHus
MH(UKCHOTO BBIPAKEHHS B MMOCTPUKCHOE MOXKET OBITH ONHUCAH CIIEAYIONIIM
obpazom. Tlepexon oT MHPHUKCHOTO BBIPOKEHUS K MOCTHUKCHOMY MOXKET
OBITH OCYIIECTBIICH TIOCPEJICTBOM CJICAYIOLIECH TPOLIEyPhI:
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1. JloGaBmATs CKOOKHM B BRIpaYKEHHE, IIOKA OHO HE CTAHET HAXOAUTHCS
B TIOJIHOM CKOOOYHOM 3aImuCH.

2. Hauwmnas ¢ caMbIX BHYTPEHHHX CKOOOK, YAQJIUTh Mapy CKOOOK
MOMECTHTh HaXOJSIIUKICS BHYTPH CKOOOK OIEpaTop Ha MECTO
COOTBETCTBOBABIIICH eMy MpaBod CkoOku. [Ipn Hamwmumu Oomee
OJTHOM caMoil BHyTpeHHEH mapbl CKOOOK HAYMHATh HYKHO C JIEBOU
Taphl.

3. [Tlepeiitu x cieayromiei mape CKOOOK, YAAIUTh €€ M IOMECTUTH
oreparop, HaXOIWBIIMHCS  BHYTPH  CKOOOK, Ha  MECTO
COOTBETCTBOBABILEH €My ITPaBOi CKOOKH.

4. TIpomomxkath mar (3), moka Bce CKOOKH He OyIyT yJaJIeHBI.
Apudmernueckoe BBIpAKCHUEC HAXOAWUTCS B IMOTHONW CKOOOYHOHM 3ammcw,
€CJIM KaKIOMY OIlepaTopy B HEM COOTBETCTBYET Iapa CKOOOK, B KOTOpHIC
3aKJIFOYEHBI OTIEPaTOp M TE ONEPaH/Ibl, HA KOTOPHIC OH JICHCTBYET.

13.3. IlopsioK BHINOJTHEHHS PA0OTHI
CocTaBUTh KOMIIBIOTEPHYIO TporpamMMmy UIsl  MpeoOpa3oBaHMs
MOCTHUKCHOTO apu(METHUECKOrO BBIpaXKEHUS B WHGUKCHOE. [Iporpammy
pean30BaTh:
=  uHTepdeiicHas YacTh Ha si3bIke pa3meTku runeprekcta HTML [3];
=  (yHKIIMOHAIBHAS YaCTh Ha CH-TIOIOOHOM si3bIKe JavaScript [4].
HuTepdeiicHas yacTh JOKHA BKITIOYATh:
= 3aroJIOBOK C yKa3aHWEM Ha3BaHUs paboThl, HHQopManuu 06
aBTOpE, BPEMEHH Pa3pabOTKH;
= [I0JI€ BBOJIa MHPHKCHOTO apu(HMETHIECKOTO BEIPKEHUS;
= [0JIC BBEIBOJA PE3YJIbTATA;
= [IPOTOKOJA PabOTHI CTEKA;
®  Ha0Op TECTOBBIX 3aaHHH;
=  KHOMKY JJIS 3aIyCKa IpoIecca KOHBEPTAIHH;
®  KHOIKY JJIsl OYMCTKU pabOvrX MOJICH U NPUBEACHUE MPOrPAMMBI B
HaJaJIbHOE COCTOSIHUE.
Ha puc. 13.1 npuBeneH Bo3MOXKHBINH BUI HHTEpdeiica.
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Npeobpa3oBaHle MHIBMKCHONO BbIPaMEHHA B NOCTHHKCHOE
2008 Cagsenko H.B., kadeapa CW, KMT-bakynsTeTt, HTY ="

WHipkcHoE Beipaxenmre: (a™b¥c-d4effi{o+h) 3. a~brc-d4effligth) v
nocTidHkcHoe Bepanente: (abc*d-effgh+i+

MpoTokon paboTel cTeka

Puc. 13.1
JlanHbIi uHrepdeiic MOXET ObITH peanusoBaH TaKou
MOCJIEI0BATENLHOCTBIO TErOB:

<style>.s1 {font-family: Tahoma;,font-size:8pt;}</style>

<div class="s1">

<hr size=4><b>[Ipeobpa3osaHue UHQUKCHO20 8bipakeHusl 8
nocmapukcHoe</b>

<br>&copy; 2008 CasueHko H.B., kagpedpa CU, KUT-cpakynsmem, HTY
"Xrn"<hr>

<br>UHebukcHoe ebipaxeHue: <input type="text" value="a*b+c" size=20
name="txt1" class="s1" onchange="fcl()">

<input type="button" value="llpumep" name="but2" onclick="f()" class="s1">
<select name="sel1" class="s1">

<option value="a*b+c">1. a*b+c</option>

<option value="(a+b)*(c+d)">2. (a+b)*(c+d)</option>

<option value="a*b*c-d+e/f/(g+h)">3. a*b*c-d+e/f/(g+h)</option>

</select>

<br><input  type="button" value="npeobpaszosamb 8" name="but1"
onclick="g()" class="s1">

&nbsp,nocmapukcHoe 8bipaxeHue: <input type="text" value=
name="txt2" class="s1">

<input type="button" value="Oyucmumsb" name="but3" onclick="fcl()"
class="s1">

<p><div ID="info"></div></div>

"

size=20

Jist mpaBuwibHOTO — (DYHKUIMOHMPOBAHMSI — JITaHHOTO  HMHTepdeiica
HEO0OXO0AMMO HamucaTh (PyHKIUIO g(), TO3BOISIONIYIO BHIIIOIHUTE aJITOPUTM
npeoOpa3oBaHusl MOCTQHUKCHOTO BBIpaKeHUs B HH(pUKCHOe. Peanmzanms
00BEKTa CTEK B35Ta U3 MPEIBIAYILETO 3aAaHHS.

Bo3MorkHOE perieHne MoKeT UIMETh BUI;
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<script language="JavaScript">

function fcl()

{document.all.info.innerH TML="Tlpomokon pabomsi cmeka";
document.all.txt2.value=""; // O4qucmums rone pesyrnbmama
s.count=0; // ObHynums cmek}

function f()

{fcl();

document.all.txt1.value=document.all.sel1.options[document.all.sel1.selected

Index].value;}

function stack() // KoHcmpykmop cmeka
{this.store= new Object(); // Obbekm 0551 XpaHeHUs 3/1EMEHMO8 8 CmekKe
this.count=0; // HYucno anemeHmos8 8 cmeke}

function push(value) // [Jobaensem snemeHm e cmek

{this.count++;

this.store[this.count]=value;}

stack.prototype.push=push; // Onpedensem memod push dns knacca stack

function pop() // 3enekaem snemeHm u3 cmeka

{if(this.count>0) {

var value=this.store[this.count];

this.count--;

return value;}

else return "}

stack.prototype.pop=pop; // Onpedensiem memod pop 05 Kracca stack

function getcount(value) // Hucno anemenmos 8 cmeke
{return this.count;}

stack.prototype.getcount=getcount;

// Onpedensem memod getcount 0nsi knacca stack

function f_view() // Omobpaxaem codepxumoe cmeka 8 s8ude mabnuubi
{varit;

t="<table border=1 cellspacing='0' cellpadding='2" bgcolor="ffffcc'
class='s1">"

for (i=s.count;i>0;i--)

t+="<tr><td><b>"+s.store[iJ+"</b></td></tr>";

91

t+="</table>";

document.all.info.innerH TML+="<hr width=30% align=left>"+t;}
var s= new stack(); // Obbsensem cmek

fcl();

function prec(c)

{switch(c){case "\': return 4; case " return 3; case /" return 3; case "-': return
2; case '+ return 2;case '(": return 1;}}

function g()

{vari,n,ti,t, z,sg,sgo0; fcl();

sg="+-"/:N)": sg0="+-*/:\"; t=document.all.txt1.value;
n=t.length;x="";

for (i=0;i<n;i++)

{ ti=t.charAt(i);

if (ti'="") // Mponyckaem npobesibi

{ if (s9.indexOf{(ti)<0) x+=ti;

if (ti=="(") s.push(ti); if (ti==")")

{ while (s.store[s.count]!="(")

x+=s.pop(); ti=s.pop(); }

if (sg0.indexOf(t))>=0)

{ do { exit=true; if (s.count>0)

if (prec(ti) <= prec(s.store[s.count]))

{ x+=s.pop(); exit=false;}}

while (lexit); s.push(ti); }} f_view();}

while (s.count>0) x+=s.pop(); document.all.txt2.value=x;}
</script>

C moMomIpI0 TEKCTOBOTO pepakTopa biiokHOT co3mats ¢aitn rgzS.htm
c paboueld Bepcueil mporpammbl. OTianKy HpPOrpaMMbI IIPOBOAUTH B
Opay3sepe Internet Explorer. TexcT mporpaMMbl B 00S3aTELHOM TIOPSIIKE
JIOJDKEH COoZiepKaTh KOMMeHTapuH. [IpoBecTH TecTHpoBaHUE IPOrpaMMBbl Ha
KOHTPOJIbHBIX MNpuMepax. OYHKIHMOHAJIBHYIO OJIOK-CXeMY MpOrpaMMbI
HapHCcoBaTh C MCIIOJIb30BaHHEM IporpamMMbl Microsoft Visio, Bxozsmield B
komriekT Microsoft Office.

13.4. Conep:xxanue oTyera
CMmotpu myHKT 9.4.
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13.5. KoHTpoJibHBIE BOMPOCHI
1. MopepHu3UpyHTE MPOrpamMMy Ha IMpeaMeT 00paboTKH OMIMOOK B
HCXOJIHOM BBIPQIKCHUH.
2. 3ameHwuTe cuenyroiiee HHOUKCHOE BHIPAKEHHUE OCTHUKCHBIM:
= (ct+d) - (a+b)"2,
= g—DbNc+d).
3. Kakue He0OX0IUMO MPOU3BECTH U3MEHEHHSI B TIPOTPAMME, YTOOBI
OHa 00pabaTpIBaIa BEIPAKEHHS alreOpsbl JIOTUKU?

14. BAPUAHT Ne 6.
HCCJIEJOBAHUE CBOVICTB I'PYIIIIOUIOB

14.1. Ilesan padoTsI
CocTaBUTh KOMIIBIOTEPHYIO HPOTpaMMy IJIsl MCCIIEAOBAHUS TaOIHIBI
Konu u u3y4uTs CBONCTBA KOHKPETHBIX IPYMIIOUIOB.

14.2. KpaTtkue TeopeTudeckue cBenenus [S, 13, 14]

Bcerony onpenenénnas (toranbhas) GyHkuusa ¢: M"—M HasbiBaeTCs n-
apHoOii (n-mecTHO) omepammeii Ha M. Ecnu onepauust ¢ — OuHapHasi
(p: Mx M—M), To Oynem mucats apb BMecTo @(a,b) mmn a®b, tne ® —
3HAK OMepalnuu. DJCMEHTHl a, b Ha3bIBAIOTCS OMEPaHAaMHM, a 3HAK
omepannu — omeparopom. Takas (opMma 3amncH Ha3bIBaeTCS WHOPHUKCHOH.
MuoxectBo M BMecte ¢ HabOpoM omepamuid X Ha3bIBAeTCS
ajiredpauveckoiil CTPYKTYpoOil, YHHUBepPCAJbHOH ajaredpoii wim mpocTo
aaredopoii. MHoxxectBo M Ha3bIBaeTCs HOCHTeJEM, BEKTOpP apHOCTEH —
THTIOM, a HAOOp omepanuii — curHarypoii. Kpatko anrebpy o0o3HaqaroT
cienyromuM oopazom <M; X>,

HekoTopeie wYacTo BCTpeyaroluecs CBOMCTBA OIEpaldii  HMEIOT
cnenuanbHbie HaszBaHuWs. [lycte 3amaHa amrebpa <M; X> u a,b,ceM;
®,DeX; ®D: Mx M—M. Torna:

" accOIHATHBHOCTb (@ ® b)) ®c=a® (b®c)

"  KOMMYTAaTHBHOCTH (a ® b) = (b ® a)

" AUCTPHOYTUBHOCTH a ® (b D) =(a®b) ® (a ® ¢)

=  porjomieHue (a ® b) ® a=a
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®"  HAeMIOTEHTHOCTb a ® a =a
IIpumep. Habop <P(U); N, U, =, &, U> ¢ IByXMECTHBIMHU OICPAIUIMHU N,
U, OIHOMECTHOW — —, KoHcTaHTamu =0 u U=[ sBisercs anreOpou
Kanrtopa. [IByxanemenrtHas OyneBa anreOpa ompenensiercsi kak <{0,1}; A,
v, —, 0, 1>,

I'pynnmongom HasbiBaeTcss anrebpa ¢ OJHOM OMHapHOW omepaumei.
Ecimm rpynmomn 3amaH Ha KOHEYHOM MHOXECTBE, TO €ro MOXKHO
OJTHO3HAYHO OMNpPEICIUTh € MOMONBI0 TaGmumbl Kimm (wim mpocto
Tadauubl yMHOKeHUs1). CTpokH dToi TaOMWIBI 0003HAYAIOT TEPBBIN
OmepaHi, a CTONOmbI — BTOpOM. Pesymbrar omepamuu 3aHOCUTCS B
COOTBETCTBYIOIIYIO SYEHKY TaOIUIIBI.

JlBa rpynmonna F(x) u G(-) Ha3bIBalOTCS roMOMOP(HU3IMOM MEXKITY
co00i1, ecru CymIeCTBYIOT B3auMHOOHO3HauHast pyuknus f (F—G), Takas
9TO

Va,beF flaxb) = fta) - /(D).

I'omomopdusm HazpiBaeTcss MOHOMOpPpU3MoM, eciu (QyHknus f —
WHBEKIUA, JImuMopdusmMom, ecid GyHKIUS [ — CIOpBEKIOUA, U
nzomoppusmom, eciit QyHKIUS [ — OHEKIHSL.

Moayrpynmoii Ha3pIBaeTCs TPYIIOW] C ACCOLMATHUBHOM Orepaiuei.
Ecnu 1m000# 3eMEHT HOMYTPYIIbl MOXHO MONYYUTh IMyTEM YMHOXKCHHUS
HEKOTOPOTO »D3JeMEeHTa Ha cebs, TO Takas TMONYrpyNla Ha3bIBaeTCs
IMHKJINYECKOM.

MoHou10M Ha3BIBACTCA MOIYTPYMIA C HeHTPaJbHBIM 3JIEMEHTOM e:
JeVaeMa®e=e®a=a.

Jns  MyNbTUIUIMKATUBHOM — ONEpallM  HEUTpPaJbHBIA  DJIEMEHT
HasbiBaeTcst eqmuHmmer (1), a must amautuBHOW — Hysdem (0). B sobom
MOHOM/IE€ HEUTPAJIbHBIN 3JIEMEHT €IMHCTBEHHBIMN.

I'pynmoii Ha3pIBacTCS MOHOHJ C CHMMETPUYHBIMH dJIEMEHTaMu a*:
Va3da*eM a*® a =a® a* =e.

Jns  MyJIbTUIIMKATUBHOM — OMEpalid  CUMMETPUYHBIA  DJIEMEHT
Ha3bIBaeTCsl OOPATHBIM JJ1€MEHTOM (@), a g aggMTHBHOH —
NMPOTHUBOMOJIOKHBIM 3jieMeHToM (-a). B 1110001 Tpymme cUMMeTpUIHBII
JJIEMEHT CIUHCTBEHHBIA. MOIIHOCTE HOcUTeNs rpymnmnbl G Ha3blBacTCs
nopsAaAKOM Tpymnsl u o6o3Hawaercs |G|. KommyratmBHas rpymma

Ha3bIBAcTCs a0eIeBOi.
94



Moarpynmoii rpynmsl G Ha3bIBaeTCs MOIMHOXKECTBO H MHOXecTBa G,
KOTOpPOE €CThb TIPYNNOH OTHOCUTENBHO TpPYMNIOBON ONEpaludl HCXOAHOU
rpynmbel. Teopema Jlarpamka yTBEp)KAAeT, YTO TOPSAOK IOATPYIIIBI
KOHEUHOH TPYIIBI €CTh ACTUTENIEM MOPSIKA TPYIIIBHL.

B3auMmHOOOHO3HAUHAS bynkmus  f: M—->M Ha3bIBACTCs
nepecTaHoOBKO# MHO)xecTBa M. IlepecTaHOBKY y/1OOHO 33/1aBaTh TabIHLECH
U3 ABYX CTpoK. B mepBoil cTpoke — 3Ha4YeHUsT apryMEHTOB, BO BTOPOH —
COOTBETCTBYIOIIME 3HAa4YeHUs QyHKIMU. Takas Tabinuua Ha3bIBaeTCs
B3aMMHOOIHO3HA4YHOH MNoJAcTaHOBKOWH. IIpon3BeleHneM mnepecTaHOBOK

12345
Ha3pIBaeTCsl WX cymnepmo3unus. Hampumep, ecmm f =
52143
12345
= , TO TPOW3BEIEHHE TIepecTaHOBOK f &g Oymer paBHO
41235
12345
f®g=
51432

Tabauiry 06paTHON MOACTAHOBKHM MOXXHO MTOJTYYHUTb, €CIIH ITPOCTO
3aMEHHUTh MECTAMU CTPOKHU TAOJUIIBI UCXOTHOM IMOJICTAHOBKH.
14.3. TlopsiioK BBHINOJHEHHUS PadOTHI
CocTaBUTh KOMIOBIOTEPHYIO TPOTPAMMY JUTS BHIIOJIHCHHS IIEPECCUCHHUS
ZIByX KOHEYHBIX MHOKECTB. [IporpamMmmy peann3oBath:
=  uHTepdeiicHas YacTh Ha si3bIke pa3meTku runeprekcta HTML [3];
=  (yHKIMOHAIBHAS YaCTh Ha CH-TIOIOOHOM si3bIKe JavaScript [4].
HuTepdeiicHas yacTh JOKHA BKITIOYATh:
"  33arOJIOBOK C YyKa3aHWeM Ha3BaHUs paboTel, HHPopMauu 00
aBTOpE, BPEMEHU pa3paboTKu;
=  [0oJie BBOJA MCXOAHOW TAaONWIIBI YMHOXCHHS C BO3MOXKHOCTBIO
JMUHAMAYECKOTO U3MCHEHHSI Pa3MEPHOCTH;
® KHONOK JUIsI AKTHBH3AIIMM TECTHPOBAHHUS MOJIHOTHI HCXOJHOM
MaTpHIIBI, MPOBEPKH CBOWCTB YMHOXCHHUS (ACCOIMATUBHOCTH H
KOMMYTATHBHOCTB), TIOMCKa HEUTPAIBHOTO 3JIEMEHTA, HaX0XKJCHH
CUMMETPHYHBIX JJICMCHTOB;
®  HECKOJBKO BapHAHTOB TECTOBBIX HAYAJIHHBIX TaHHBIX;
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"  qosie IS BBIBOJA PE3YJIbTATOB COOTBETCTBYIOIIMX MPOBEPOK M
0TOOpaXKeHHS HAICHHBIX DJICMCHTOB.
Ha puc. 14.1 npuBeneH BO3MOXHBIN BUI HHTEpDeiica.

VCCnep0BaHWe CBORCTE MPYNNOMA0E
2008 Casuenko H.B., kadeapa CW, KT-dakyneTeT, HTY "M

[ MonHoTa ] 1 z 3 Wcx0AHAA CTPOKS 3NEMEHTOR ONPEASNEHA BEOHO.
WcxoAHBIA cTONGEL OMPEAENEH BEPHO,

|a ” b ” C Mcx0aHEIE 3NEMEHTEI YNOPAADHEHE BEDHD,

Tabnuya obnafeT (BOACTEOM NONHOTLL

( ACCOUHATHEHOCTE ]

1

[ HefATpansHEIA 3nemeHT ] 2

[
o
"
o

ACCOUMATHEHOCTE MMEET HECTO.

a b C HeATpanbHbIA 3NEMEHT MPYNNOMAA: C

|n||D—

[ CommeTprmei snement | 3

MOUCK CHMMETPHYHOI O 3NEMETA
] ath
bia
[
CHRMETPHYHEIA 3NEMEHT HaRAEH ANA BOEX ANEMEHTOE,

Puc. 14.1
JlanHbIi uHrepdeiic MOXET ObITH peanusoBaH TaKou

[ KomMMy TATHEHOCTE

II0CJIEA0BATENbHOCTBIO TETOB:
<style>.s1 {font-family: Tahoma;,font-size:8pt;}
.82 {font-family: Tahoma,font-size:8pt;,width:120pt;}</style>
<body class="s1" onload="fprim();" TOPMARGIN=2>
<hr size=4><b>HccnedosaHue ceolicme epyrnrnoudos</b>
<br>&copy; 2008 CasyeHko H.B., kagpedpa CU, KNT-cbakynbmem, HTY
"XIn"<hr>
<input type="button" value="Tabnuya Kanu" onclick="fcrmat()" class="s1">
&nbsp;<select name="sel1" class="s1">
<option value="4">3x3</option><option value="5">4x4</option>
<option value="6">5x5</option><option value="7">6x6</option>
<option value="8">7x7</option><option value="9">8x8</option>
<option value="10">9x9</option><option value="11">10x10</option>
</select>
<input type="button" value="Tlpumep" onclick="fporim();" class="s1">
<select name="sel3" class="s1">
<option>Bapuarnm 1: 6x6</option><option>BapuaHm 2: 3x3</option>
<option>BapuaHm 3: 3x3</option><option>BapuaHm 4: 5x5</option>
<option>BapuaHm 5: 3x3</option>
</select>
<input type="button" value="O4yucmums" onclick="fres0();" class="s1">
<br><table rules=rows cellspacing='0' cellpadding='5"' class="s1">
<tr><td valign=top>
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<input type="button" value="lonHoma" onclick="f _test_sc()" else

class="s2"><br><br> s+="<td>"+j+"&nbsp;</td>";
<input type="button" value="AccoyuamusHocmsb" onclick="f_test_as()" for (j=0;j<n;j++) {
class="s2"><br><br> y="
<input type="button" value="HelimpanbHbili siemeHm" onclick="f test_one()" if(j==0)
class="s2"><br><br> s+="<td bgcolor=brown>";
<input type="button" value="CummempuyHbIl 3r1remeHm" else
onclick="f_test_sym()" class="s2"> s+="<td>";
<br><br><input type="button" value="KommymamugHocms" s+="<input type="text' size="2"' value=""+v+"" name="'m_"+i+"_"+j+"
onclick="f_test_com()" class="s2"> class='s1'></td>"; }
</td><td valign=top><span ID="mtrx">&nbsp;</span></td> s+="</tr>"; }
<td valign=top><span ID="res1">&nbsp,</span><span s+="</table>";
ID="res2">&nbsp;</span><span ID="res3">&nbsp,</span><span document.all. mtrx.innerHTML=s;
ID="res4">&nbsp;</span><span ID="res5">&nbsp,</span> fres0(); }
</td></tr></table> <span ID="prot">&nbsp,</span> </body>
st mpaBmiibHOTO (PyHKIIMOHUPOBAHMS JaHHOTO MHTEp(eiica function fres0() {// O4uwaem rons pesynbmamos
HeoOX0IMMO HanMcaTh Habop GYHKIMH, TO3BOJISIOUINX BHITIONHHUTD B document.all.res1.innerHTML=""; document.all.res2.innerHTML="";
MOIHOM 00beMe aHaIU3 CBOICTB KOHKPETHOMH Tabuubl Ko, document.all.res3.innerHTML=""; document.all.res4.innerHTML="";

: document.all.res5.innerHTML="";}
Bo3MmoxHOe perieHue MoKeT UMETh BUJL:

<script language="JavaScript">

var gl_nw,flag1: function fprim() {// KoHmposbHbie npumepsbl

if (document.all.sel3.selectedindex==0)
document.all.sel1.selectedIndex=3;
if (document.all.sel3.selectedindex==1)
document.all.sel1.selectedIndex=0;
if (document.all.sel3.selectedindex==2)
document.all.sel1.selectedIndex=0;
if (document.all.sel3.selectedindex==3)
document.all.sel1.selectedIndex=2;
if (document.all.sel3.selectedindex==4)

function fcrmat() {// ®opmupyem nycmyrwo mabnuyy
var s="",n,i,j,v;

n=1*document.all.sel1.value;

gl_n=n;

s="<table class='s1">";

s+="<tr align="center'><td>&nbsp;</td>";

for (i=0;i<n;i++)

Isf+(l=__<(t)c)1> &nbsp;</td>" document.all.sel1.selectedIndex=0;

else fermat();

SH="<td> i+ < " if (document.all.sel3.selectedindex==0) {
SH="</r>" with (document.all) {

m_0_1.value="a"; m_0_2.value="b";

m_0_3.value="c"; m_0_4.value="d"; m_0_b.value="e"; m_0_6.value="f";
m_1_0.value="a"; m_1_1.value="e"; m_1_2.value="f";

m_1_3.value="a"; m_1_4.value="b"; m_1_5.value="c"; m_1_6.value="d";
m_2 0O.value="b"; m_2_1.value="d"; m_2_2.value="c";

for (i=0;i<n;i++) {

if (i==0) s+="<tr bgcolor=brown>";

else

S+="<tr>";

if (i==0) s+="<td bgcolor=white>&nbsp,</td>";

97 98



"o, [NA

m_2 3.value="b"; m_2_4.value="a"; m_2_5.value="f"; m_2_6.value="e";
m_3 _0O.value="c"; m_3_1.value="a"; m_3 2.value="b";
m_3_3.value="c"; m_3 4.value="d"; m_3 5.value="e"; m_3 6.value="f";
m_4 _0O.value="d"; m_4_1.value="f"; m_4_2.value="e";

"an. non.

m_4_3.value="d"; m_4_4.value="c"; m_4_5.value="b"; m_4_6.value="a";
m_5_0.value="e"; m_5_1.value="c"; m_5_2.value="d";

m_5_3.value="e"; m_5_4.value="f"; m_5_5.value="a"; m_5_6.value="b";

m_6_0.value="f"; m_6_1.value="b"; m_6_2.value="a";

m_6_3.value="f"; m_6_4.value="e"; m_6_5.value="d"; m_6_6.value="c";

}}

if (document.all.sel3.selectedindex==1){

with (document.all) {

m_0_1.value="1"; m_0_2.value="a"; m_0_3.value="b";

m_1_0.value="1"; m_1_1.value="1"; m_1_2.value="a"; m_1_3.value="b";
m_2 0O.value="a"; m_2_1.value="a"; m_2_2.value="b"; m_2_3.value="1";
m_3 _0O.value="b"; m_3_1.value="b"; m_3_2.value="1"; m_3_3.value="a";
»

if (document.all.sel3.selectedIndex==2){

with (document.all){

m_0_1.value="a"; m_0_2.value="b"; m_0_3.value="c";

m_1_0.value="a"; m_1_1.value="b"; m_1_2.value="c"; m_1_3.value="a";
m_2 _0.value="b"; m_2_1.value="c"; m_2 2.value="a"; m_2 3.value="b";
m_3 0O.value="c"; m_3 1.value="a"; m_3 2.value="b"; m_3_ 3.value="c";
»

if (document.all.sel3.selectedindex==3){

with (document.all){

m_0_1.value="0";

m_0_2.value="1"; m_0_3.value="2"; m_0_4.value="3"; m_0_5.value="4"
m_1_0.value="0"; m_1_1.value="0"; m_1_2.value="0"; m_1_3.value="0";
m_1_4.value="0"; m_1_5.value="0";

m_2 0.value="1"; m_2_1.value="0"; m_2_2.value="1"; m_2_3.value="2";
m_2 4.value="3"; m_2_5.value="4";

m_3_0.value="2"; m_3_1.value="0"; m_3_2.value="2"; m_3_3.value="4";
m_3 4.value="1"; m_3_5.value="3";

m_4_0.value="3"; m_4_1.value="0"; m_4_2.value="3"; m_4_3.value="1";
m_4 4.value="4"; m_4 _5.value="2";

m_5_0.value="4"; m_5_1.value="0"; m_5_2.value="4"; m_5 3.value="3";
m_5 _4.value="2"; m_5_5.value="1";

»
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if (document.all.sel3.selectedindex==4){

with (document.all){

m_0_1.value="a"; m_0_2.value="b"; m_0_3.value="c";

m_1_0.value="a"; m_1_1.value="a"; m_1_2.value="b"; m_1_3.value="c";

non, "an

m_2 0O.value="b"; m_2_1.value="a"; m_2_ 2.value="b"; m_2_3.value="c";
m_3 0O.value="c"; m_3_1.value="a"; m_3 2.value="b"; m_3_ 3.value="c";
W

function f_cre_w(){// [posepsiem nonHomy onepayuu

var n=gl_n,ij;

w = new Array(n); for(i=0;i<n;i++) w[i] = new Array(n);

for(i=0;i<n;i++) for(j=0,j<n,j++)

wlil[j]=eval("document.all. m_"+i+"_"+j+".value");}

function f_test_sc(){

var n=gl_n,i,j,k, wi,wij;

f_cre_w();
document.all.res1.innerHTML="";
flag1=true;

for(i=1;i<n-1;i++) {

wi=w[O]fi];

for(j=i+1;j<n;j++)

if (wi==w[0][j]){flag1=false; break;}

if(!flag1) break; }

if('flag1){fres0();

document.all.res1.innerHTML="Coenadatroujue arieMmeHmsbi 8 UCXOOHOU
cmpoke npu i="+i+" j="+j; return false;}

else

document.all.res1.innerHTML="Mcxo0Hasi cmpoka anemeHmos orpedeneHa

s8epHo."; flag1=true;
for(i=1;i<n-1;i++) {

wi=wl[iJ[0];

for(j=i+1;j<n; j++)

if (wi==w[jJ[0]){flag1=false; break;}
if('flag1) break;}

if('flag1) {fresO();
document.all.res1.innerHTML="Cosnadaroujue arnnemeHms! 8 UCXOOHOM
cmonbue npu i="+i+" j="+j;

return false;}

else

100



document.all.res1.innerHTML+="<br>WcxodHbili cmonbey onpedesieH
8epHo."

flag1=true;

for(i=1;i<n;i++)

if (w[O][i]'=w[i][0]){flag1=false;break;}

if(!flag1) {fres0();

document.all.res1.innerHTML="HenpasunbHoe onpedenieHue UCXOOHbIX
anemeHmos npu i="+i;return false;}

else

document.all.res1.innerHTML+="<br>McxodHbie srieMeHmMbI yrnopsidoYeHsb!
8epHo."

flag1=true;

for(i=1;i<n;i++) {

for(j=1,j<n;j++) {flag=false;wij=w[i][j];

for(k=1;k<n;k++)

if (wij==w/[0][k]) {flag=true;break}

if(!flag) {flag1=false;break;}}

if(!flag) break;}

if(!flag1) {fresO();

document.all.res1.innerHTML+="<br>Tabnuya codep>xum Heu3gecmHbil
anemMeHm npu i="+i+" j="+j+"<br><b>Tabnuya He obnadaem ceolicmeom
nortHombI.</b>";return false;}

else

document.all.res1.innerHTML+="<br><b>Tabnuuya obradaem ceolicmeom
nonHomsb1.</b>":return true;

}

function f_test_as(){// [lposepsem accoyuamusHocms onepayuu
var n=gl_n,ij,k,I,wij,wjk, wil,wlk,flag;
document.all.prot.innerHTML+=""
if (f_test_sc()){

flag2=true;

for(i=1;i<n;i++) {

for(j=1;j<n;j++) {

for(k=1;k<n;k++){

wjk=wjjlk];

for(I=1;1<n;l++)

if (wjk==w/[O][l]) break;
wil=w(il[if;wij=w(i][jl;
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for(I=1;1<n;|++)

if (wij==w[0][l]) break;

wik=wll][Kk];

if (will=wlk){flag2=false;

flag=w(O][i]+"("+w[O][j]+w[O][K]+") != ("+w[O][i]+W[O][i]+") "+W[OI[K]}}

if (Iflag2) break;}

if (Iflag2) break}

if('flag2) {

document.all.res2.innerHTML="<hr>AccoyuamusHocms onepayuu
Hapywaemcsi, Harnpumep, npu<br>"+flag;

return false;}

else

{document.all.res2.innerHTML="<hr><b>AccoyuamugHocmb umeem
mecmo.</b>";return true;}}}

function f_test_one(){// lNouck HelimpansHoO20 ariemeHma

var n=gl_n,ij,wi flag;

if (f_test_sc()){

flag3=false;flag="";

for(i=1;i<n;i++) {

wi=w[O]fi];

for(j=1;j<n;j++) {

flag3=false;

if (Wlilfj]==wi && wi==w[j][i])

{if(flag=="") flag=w[O][lI;

if(flag==w[O][j]) {

flag3=true;break;}}}}

if(!flag3) {document.all.res3.innerHTML="<hr>HelmparnbHbIl anemeHm He
HautideH.</b>";document.all.res4.innerHTML="";return ""}

else

document.all.res3.innerHTML="<hr><b>HelmparnbHbIl anemeHm
epynnouda: </b>"+flag;return flag;}}

function f_test_sym(){// lNouck cuMmempuY4HbIX 351IEMEHMO8
var n=gl_n,i,j,wi,flag,sym,nt=1;

if (f_test_sc()){

flag=f_test _one();

if (flag!=""){sym="<b>lNouck cumMmmempu4yHo2o snemeHma</b>";
for(i=1;i<n;i++) {wi=w[0][i];sym+="<br>"+wi;
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for(j=1;j<n;j++)

if (wlil[j]l==flag && flag==wl[j][i])

{sym+=": "+w[O][[;nt++;}}

flag4=true; if(nt!=n) flag4=false;
document.all.res4.innerHTML="<hr>"+sym

if(flag4)

document.all.res4.innerHTML+="<br>CummempuyHbIl snemeHm HalideH
0nsa ecex anemeHmos."

else

document.all.res4.innerH TML+="<br>CummempuyHbIl 371eMeHm Hali0eH He
0ns ecex anemeHmos."}}}

function f_test_com(){// [posepsieM KOMMymamueHOCMb orepayuu
var n=gl_n,i,j;
if (f_test_sc()){
flagb=true;
for(i=1;i<n;i++) {
for(j=i+1;j<n;j++) {
ifwlilfj]!I=w[jj[i]) {flag5=false;break;}}
if('flagb) break;}
if(!flagb) {document.all.res5.innerHTML="<hr><b>KommymamugHocmb
onepayuu Hapywaemcs</b>, Harpumep, rnpu
“+w([O][iT+w(O][jj+"I="+w[O]fi]+w[O][i];
return false;}
document.all.res5.innerH TML="<hr><b>KommymamueHocmb umeem
mecmo.</b>"; return true;}}
</script>

C nomoupio TeKCTOBOro penakropa biokHOT coznare daiin rgz6.htm
¢ paboueii Bepcuedt mnporpamMMmbl. OTIaAKy TpOTpamMMbl TPOBOIUTH B
opaysepe Internet Explorer. Tekct mporpammbl B 00s3aTEIBHOM HOPSIIKE
JIOJDKEH coJiepkaTh KoMMeHTapuu. [IpoBecTr TeCcTUpOBaHNE TPOTrpaMMBbl Ha
KOHTPOJBHEIX TpuMepax. OYHKIHOHAIBLHYH OJIOK-CXeMY MPOTrPaMMEI
HapucoBaTh C UCIOJb30BaHUEM MporpamMmbl Microsoft Visio, Bxomsmiei B
koMIuIekT Microsoft Office.

14.4. Conep:xaHue oTyeTa
CMoTpu nyHKT 9.4.
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14.5. KoHTpoJBHBIC BONPOCHI
1. SIBisercs ju TpyNIOUIOM MHOXECTBO {1, -1, i, -i} ¢ OOBIYHBIM
yMHOKeHUEeM? 311eCh { — MHUMasl CAMHUIIA.
2. CocraBwte Tabauy Komm juis rpymnmonsa, o0pa3oBaHHOTO U3

12 12 12 12
MOJCTaHOBOK , ) > :
11 21 12 22

3. TIlpoepbTe acCOLMATUBHOCTH IPyHIOUAa

®|1 2 3
111
212 2 2
313 3 3

4. CocrasbTre Tadmuuy Kanu juist rpynmnonsa, o0pa3oBaHHOTO U3
MaTpHI

o Y P R

5. MHccnenyiite anredpy <{a, b, ¢, d, e} ; ®>, onpeneneHuy0o
crenyroied Tadnuueit Kau
® | a

o ® & 0 Ao o
o ®» o O &0
o o & o o &
O o0 o o|o

o o0 o o
® o ® Ao

6. Tloctpotite Tadbmuuy Kanu uist rpynisl caMocoBMeleHHus: pomoa.

7. TlokaxwuTe, 4TO KOHEUYHBIE TPYIIBI MOpsAKa 2 W 3 SBIAIOTCA
abeneBbIMH.

8. TlommHOkecTBO A momyrpynnsl S(&) HasbIBaeTCs HAEATIOM
MONYTpymmel, eciu VxeS, acd — x&acd A a &xeA.
IToxaxxuTe, YTO MOAMHOXECTBO MAPHBIX YHCEI €CTh HICAIOM
MOYTPYMITBl BCEX HATYypaIbHBIX YUCEIN 3a ONEepanuei YMHOKEHHS.
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9. Joxaxure, 4ro Jrobas rpyrna HUMEeT OJUH HAEMIIOTEHTHBIN
SJIEMEHT.

10. TToctpoiite Tabmuiel Kamu ais modyrpymmn KIaccoB OCTaTKOB 3a
MOJyJieM 8 KaK I10 CJIOXKCHHIO, TaK U 10 YMHOXKCHHIO.

11. Uccnenyiite anredpy <{a, b, ¢, d}; ®>, onpeneicHHy0O
cnenyromier Tabiuneit Kamu

®|a b ¢ d
ala a b a
blc d a b
cla ¢ d d
d|d a d a

15. BAPUAHT Ne 7.
HAXOXJIEHUE YMJIEPOBOI'O ITAKJIA B
HEOPUEHTUPOBAHHOM I'PA®E

15.1. Hean padoTsl

M3yunth anropuTMbl 00X0Ja HEOPHEHTHPOBAHHOTO Tpada U
pa3paboTaTh KOMIBIOTEPHYIO MPOrpaMMmy JUIs HaxOXKICHHUS dilliepoBOTO
LUKJIa B HEOPUCHTUPOBAHHOM rpade.

15.2. KpaTkue TeopeTu4eckue cBenenus [S, 13, 14]

I'padom G(V,E) na3biBacTCsl COBOKYITHOCTD JIBYX HEIYCTBIX MHOXKECTB
— HEMyCTOro MHOXEeCTBa V (MHOXKECTBa BepHIMH) W MHOXecTBa FE
JIByXDJICMCHTHBIX OJMHOXECTB MHOXecTBa V' (E — MHOXecTBO péodep).
Uucno BepumH tpada G p=|V|, a aucmo pedép — g=|E|. Ecnmu HexoTopas
mapa BEpIIMH COCIUHCHA HECKONBKUMH pedpamu, TO Takoil rpad
Ha3pIBaeTCsl MyabTUrpagom. Pebpo, Bemymiee m3 BEpIIMHBI B HEE XKe,
HaspiBaeTCsl merJei. ['pad Oe3 kpaTHbIX pedep W IETENb HA3BIBACTCA
NMPOCTHIM.

Iycte v;, v, — BepimHbL, € = (v;,V,) — coequnstoniee ux peopo. Torna
BEepIIMHA V; U pebpo e MHUUAEHTHBI, peOpo € W BepIIMHA V, TaKXKe
UHIMICHTHBL. J[Ba peOpa, WHIMICHTHBIC OJHOW BEpIIMHE, HA3BIBAKOTCS
CMEKHBIMHU; JBE BEpUIMHBI, WHIMJICHTHBIE OJHOMY peOpy, TaKxke

HAa3bIBAIOTCS CMEXKHBIMU. CTelneHbI0 BEPUHIMHBI HA3bIBACTCS YUCIIO peGep,
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KOTOpbIe HMHIWICHTHBI AaHHOW BepmuHe. OOBMHO Tpad H300paxaroT
JarpaMMOi: BEpPLIMHBI — TOYKaMH (MM KpY)KKaMmu), pEOpa — JIMHUSAMH.
W3BecTHBI pa3iawyHBIE CIIOCOOBI TpEACTaBICHUS TpadoB B TaMATH
KOMITBIOTEPa, KOTOpPBIC pa3MyaroTcs OOBEMOM 3aHMMAaeMOW MNaMATH H
CKOpOCTBIO BBINIOJHEHUS omepaiuii Hax rpadamu. [Ipencrasnenue rpada c
MOMOIIBIO  KBaApaTHOH OyJjeBOM MaTpHIbl, OTpaXkalollel CMEXHOCTh
BEPIIHH, HA3BIBACTCS MATPHIeii CMEKHOCTH.
Mapumpyrom B rpade Ha3bIBaeTCs yepeAyIoIascs
MOCJIEIOBATENIFHOCTE BEPIIMH M pedep, TakuxX, 4To pedpo e; coennHseT
BEPIINHBI V; M Viy;. MapHIpyT MOXXHO 3a7aTh KakK IOCJIEI0BATEIbHOCTHIO
BEepIIMH, TaK W IIOCIEAOBAaTCABHOCTRIO pebep. [amHol MapmpyTa
Has3bIBa€TCsl 4MCIIO pebep, KOTopble B HEM conepkarci. Paccrosinmem
MEXIy IBYMS BEpIIMHAMH Ha3bIBAaeTCA [UIMHA KpaT4alIIero MapuipyTa ux
coenunsionivx. Llemblo Oyzem HasbiBaTh MapuipyT, Bce pedpa KOTOpOTro
pa3NUYHbI, a MPOCTON WLeNnbl0 HA30BEM IIEMb, B KOTOPOIl BCE BEpPIIMHEL,
BO3MOJKHO, KDOME KpaHHX, Pa3IHYHBEL.
Ecnmu nepBas u mocieqHss BEPIIMHBI COBIAIAIOT, TO Takas Lenb OyxeT
SBIATBCS HHUKJIOM. LIMKi, y KOTOpPOro Bce BEpIIMHBI pa3inuyHbl (32
WCKITIOYCHHEM IIepBOMl M TIOCIEAHEH), Ha3bIBACTCS MPOCTHIM LHMKJIOM.
Cesi3HbIi Tpad — 310 rpad, rae cymecTByeT Lenb MEXIy JII00oH mapoi
BEPIINH V, #; HHOTAA TaKOW Tpad Ha3HIBAIOT OJHOCBSI3HBIM.
Iukn, comepxammii Bce pebpa rpada, HaszpIBaeTcsi JiHIE€POBBIM
nuKJIOM. CBSI3HBI HEOPUEHTHUPOBAHHBINA Tpad SBISETCS SUIEPOBBIM TOTIA
U TOJBKO TOTJa, KOIJa Kak[as BEpIIMHA MMEET YETHYIO cTeneHb. I1yTb,
KOTOPBIM BKJIIOYaeT Kaxkaoe peOpo rpada TONBKO OAWH pa3 Ha3hIBAcTCS
JMJIEPOBBIM MyTeM. OWIEpOB MyTh KOTOPBI HE SBIAETCS JIIEPOBBIM
ITUKJIOM HAa3bIBAETCS COOCTBEHHBIM 3JIEPOBBIM IyTeM.
OnuiieM alropuT™M IIOCTPOCHHUSI DIJIEPOBOrO LHKIA B DiJIEpOBOM
MyJbTATpade. ITOT aANTOPUTM 33TAETCS CIECTYIOIINMHY ITPaBUIaAMH.
1. BpiOpaTh IPON3BOIBLHO HEKOTOPYIO BEPLIMHY a.
2. BriOpaTh TPOM3BONBHO HEKOTOpPOE pedpo W, WHIUACHTHOE a, W
NPUCBOUTH €My HOMep 1 (Ha30BeM 3TO peOpo NPOHAEHHBIM).

3. Kaxnoe mpoiineHHoe pedpo BEUEPKHYTH U IPHCBOUTH €My HOMED,
Ha enuHUIy OOJbIIMH HOMEpa MpPEIbIIyLIIero BBIUEPKHYTOTO
pedpa.
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4. Haxopmscek B BepiIMHe X, HE BRIOMpaATh pedpo, COSTUHSIONIEE X C a,
€CIIM UMEETCsl BO3MOYKHOCTh MHOTO BBIOOpA.

5. Haxopmsce B BepuimHe X, HE BBIOMpATh peOpo, KOTOPOE SBISETCS
nepemeikoM (T.e. pedpoM, INpH YAAUICHHH KOTOpOro rpad,
00pa30BaHHEBIN HE BBHIUEPKHYTHIMH peOpaMu, pacmagacTcs Ha JBE
KOMITOHEHTBI CBSI3HOCTH, KaXkK/lasi U3 KOTOPBIX MMEET XOTS OBl MO
OJTHOMY pebpy).

6. Ilocme Ttoro kak B rpade OyayT 3aHyMepoBaHbl Bce pedpa,
oOpasyeTcs DSHIEpOB LUK, TMPHYEM TOPIOOK HyMeparuu
COOTBETCTBYET IOCIICAOBATEIHLHOCTH 00X0aa pedep.

ANTOPUTM TIOCTPOCHHUS DSHIEPOBOTO IMKIA MOXKET OBITh TaKke
MMOCTPOCH HA OCHOBE allTOpPUTMA IMOKCKa B TiyOuHy [15]. Pebpo cumraercs
0o0paTHBIM, €CIM HE HHM OJHOTO HETIIOMEUEHHOTO pedpa BBIXOAAIICTO W3
TeKymiel BepmnHbl. Eciu Takne peOpa 3amichiBaTh 0 Mepe HaX0XKACHHS B
CTeK, TO TI0 3aBepIIeHUI0 00X0/a B TIIyOWHY B HEM OyIET XpaHUTCS SHIEpOB
UK.

15.3. Ilopsi0K BHINOJTHEHHS PA0OTHI
CocTaBUTh KOMIIBIOTEPHYIO MPOrpaMMy ISl HAXOXKAEHHS SHIEpPOBOTO
LIMKJIa B HEOpUEHTHPOBaHHOM rpade. [Iporpammy peannzosars:
=  pHTepdelicHas YacTh Ha 3bIKe pa3MeTku runeprekcra HTML [3];
*  (yHKIHMOHAIbHAS YaCTh Ha CU-NI000HOM s3bIke JavaScript [4].
WHaTepdeiicHas 9acTh JOMKHA BKIIOYATD:
"  3aroJIOBOK C YKa3aHHWEM Ha3BaHHUs paOoThl, HHGOpPMALUK 00
aBTOpE, BPEMEHH Pa3pabOTKH;
®  JI0JIC BBOJIA MAaTPHIIBI CMEXHOCTH rpada;
®  TI0JIC BBO/IA CTAPTOBOW BEPIIMHBI LIUKJIA;
= ji0JIe BBIBOJIa HaOopa pedep 3HIepoBOro LUKIIA;
®  KHONKY /U1 aKTHBH3aIlM1 KOHTPOJIBHOTO IPUMEDA;
®  KHOIKY JUIs 3aIyCKa ITPOLEAYPhl CHMMETPH3ALNH MaTPUIIBI
CMEXHOCTH.
Ha puc. 15.1 npuBesnen Bo3MOXXHBIH By UHTEpdeiica.
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Haxom: eHWe IHNEPOBA WWKNA B HEOPHEHTWPOEGHHOM rpade
2008 Caeuenko H.B., kadeapa T4, KMT-dakyneTeT, HTY "<M4"
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Puc. 15.1

JlanHbIi uHrepdeiic MOXET ObITH peanusoBaH
MOCJIEI0BATENILHOCTBIO TErOB:

<html><style>.s1 {font-family: Tahoma,font-size:8pt;}</style>

<body class="s1" TOPMARGIN=2 onload="fprim(),;fpoisk();">

<hr size=4><b>HaxoxdeHue 3lneposa Uukia 8 HEOPUEHMUPOBaHHOM
epagpe</b><br>&copy; 2008 Cas4eHko H.B., kacbedpa CU, KUT-
akynbsmem, HTY "XIN"<hr><input type="button" value="Hadimu"
onclick="fpoisk();" class="s1">Cmapmosas sepwuHa&nbsp,<select
name="sel2" class="s1">

<option value="0">1</option><option value="1">2</option>

<option value="2">3</option><option value="3">4</option>

<option value="4">5</option><option value="5">6</option>

<option value="6">7</option><option value="7">8</option>

<option value="8">9</option><option value="9">10</option>

<option value="10">11</option><option value="11">12</option>
</select>&nbsp;<input type="button" value="lpumep" onclick="fprim(),"
class="s1"><select name="sel3" class="s1">

<option value="1">KoHeepm</option>

</select><div style="margin-top:3pt;">

<input type="button" value="Mampuuya cmexHocmu" onclick="fcrmat()"
class="s1">&nbsp,;<select name="sel1" class="s1">

<option value="4">4</option><option value="5">5</option>

<option value="6">6</option><option value="7">7</option>

<option value="8">8</option><option value="9">9</option>

<option value="10">10</option><option value="11">11</option>
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<option value="12">12</option></select>

&nbsp;<input type="button" value="Cummempuzoeams" onclick="fsym()"
class="s1"></div><table border=0 class="s1">

<tr><td valign=top><span ID="mtrx">&nbsp,;</span></td>

<td align=center valign=top><span ID="res">&nbsp;</span></td>
</tr></table></body></html/>

Jis  mpaBunbHOrOo  (QYHKIIMOHMPOBAHWS  JaHHOTO  HHTEpderica
HEOOXOMUMO Hamucath (QyHKUUIO fpoisk(), TMO3BOJSIONIMX BBITOIHUTH
IIOMCK 3MIEPOBOro LUKIA. BO3MOXKHOE peleHrue MOXKET UMETh BUA:
<script language="JavaScript">
var gl_n;
function fcrmat() // ®opmupyem nycmyro Mampuuy CMeXHOCMuU
{
var s="",n,i,j,v;
n=1*document.all.sel1.value;
gl_n=n;
s="<table class='s1">";

s+="<tr align="center'><td>&nbsp;</td>";
for (i=0;i<n;i++)

s+="<td>"+(i+1)+"</td>";

S+="</r>";

for (i=0;i<n;i++)

{
s+="<tr><td>"+(i+1)+"&nbsp;</td>";
for (j=0;j<n;j++)

{

s+="<td><input type="text' size='2' value=""+0+" name='m_"+i+"_"+j+"
class='s1'></td>";

}

S+="</tr>";

}

s+="</table>";
document.all.mtrx.innerHTML=s;

",

document.all.res.innerHTML="";

}

function fprim() // HavyarnbHble daHHbIe Ot KOHMPOIIEHO20 fpuMepa

{
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variyj,s;

if (document.all.sel3.selectedindex==0)
document.all.sel1.selectedIndex=2;
fermat();

if (document.all.sel3.selectedindex==0)

{

with (document) {

all.m_0_1.value="1"; allm_0_2.value="1"; all.m_1_2.value="1";
all.m_1_3.value="1"; allm_1_4.value="1"; all.m_2_3.value="1";
all.m_2_4.value="1"; all.m_3_4.value="1"; all.m_3_5.value="1";
all.m_4_5.value="1"; }

}

fsym();

}

function fsym() // Cummempusyem mampuuyy CMEXHoOCmMu
{

var ij,n;

n=gl_n;

for (i=1;i<n;i++)
for (j=0;j<i;j++)
eval("document.all.m_"+i+"_"+j+".value=document.all.m_"+j+"_"+i+".value");

}

function fpoisk() // lNouck alineposo2o yuknia

{

var i,star,pos=0,k,sum,j,one=0;
n=gl_n;

stack = new Array(100);

path0 = new Array(100);

path1 = new Array(100);

w = new Array(n); // Mampuua cmexHocmu gpagha
for(i=0;i<n;i++) wfi] = new Array(n);

for(i=0;i<n;i++)
for(j=0;j<n;j++)
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{

wlil[j]=eval("document.all. m_"+i+"_"+j+".value");
if(wlil[jJ=="b") wli][j]=32000;

else

willi]=1*wlillil;

}

start=1*document.all.sel2.selectedIindex

if (start>n) start=0;

// Mposepsiem: s8nssemcs nu epagh aunepossim
one=0;

for(i=0;i<n;i++)

{

for(j=0;j<n;j++)

if (W[il[j]==1) one++;

if (one%2==1)

{

alert("lpag He sisnsemcs stinepoabim!”);
return -1;

}

}

stack[O]=start; // 3aHocum 8 cmek cmapmosyro 8epWUHY
k=1; // MMo3uyusi eepuwiuHbl cmeka

while(k!=0)

p=0;

// Haxodum sepwuHy ¢ MUHUMasIbHLIM HOMEPOM, CMEXHY!I0 C

// 8epwiuHol, Homep Komopol HaxoOumCcs 8 cmeke 8 no3uyuu k

for (i=0; i<n; i++)

if (w[stack[k-1]][i]==1)
{

p=1;

break;

}
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if (p!=0)

{

stack[k]=i; // 3aHocum sepuwuHy 8 cmek

// [Nomeyaem pebpo Kak npsmoe

w(stack[k-1]j[i]=2;

wlil[stack[k-1]]=2;

k++;

// CO8u2aem ro3uyuro 8epliUHbI cmeka Ha edUHUUY 88epx
}

else

{

// 3aHocum 8 cmek obpamHoe pebpo

pathO[pos] = stack[k-1]+1;

path1[pos] = stack[k-2]+1;

pos++; // COsuzaem Ha eOUHUUY 88EpX BEPUIUHY cmekKa
k--; // COsueaem Ha eOUHUUY 8HU3 BEPWUHY cmeKa

}

}

// BbigoOum pesynbmam

sum="<b>Pe3ynbmam</b><br><br>"
for (i=0; i<pos-1; i++)

sum+=pathO[i] + " - " + path1[i] + "<br>";
document.all.res.innerHTML=sum;

}
</script>

C moMoIIpI0 TEKCTOBOTO peaakTopa biokHOT co3mats ¢aitn rgz7.htm
c pabouelr Bepcueil mporpammbl. OTIaAKy NOPOTrpaMMbl IPOBOAUTH B
opaysepe Internet Explorer. Tekct mporpamMmbl B 0053aTEIBHOM TOPSIIKE
JIOJDKEH COZIepkKaTh KOMMeHTapuK. [IpoBEeCTH TeCTUPOBaHUE MPOrPAMMBI Ha
KOHTPOJBHBIX INpuMepax. MYHKIMUOHAJBHYI OJIOK-CXeMYy IpPOrpaMMEI
HapHCOBaTh C MCIOJb30BaHUEM IporpaMMbl Microsoft Visio, BXomsmiel B

komiiekT Microsoft Office.

15.4. Copep:xanue oTyera
Cmotpu yHKT 9.4.
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15.5. KoHTpoJIbHBIE BONMPOCHI
1. Kak mporpamme mpoBepsieTcs KpPHUTEpUH JUIi BO3MOXKHOCTH
MIOCTPOCHHS DHIEPOBOTO ITUKJIIA?
2. Jns rpada, nzoOpaxeHHoro Ha puc. 15.2, mocrpoiite sitnepoB
nuki1. Ecii 3To HEBO3MOXKHO, TO YKaXXHTE, KAKO€ MHHHMAJIbHOE
KOJIMUECTBO pedep Haj0 YIaIuTh Al TOTO, YTOOBI 3TO CTalo

BO3MOYKHBIM.
Puc. 15.2
3. Hns rpada, m3oOpakeHHoro Ha puc. 15.3, moctpoiite 3iiiaepoB
LIUKJL.
Puc. 15.3

4. Jlna rpada, m3o0pakeHHOT0O Ha pHUCYHKe puc. 15.4, moctpoiite
9iIepOB LUKIL.
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Puc. 15.4
5. Jokaxwure, yTo rpad UMeeT COOCTBCHHBIH DIJICPOB IMyTh TOTAA U
TOJILKO TOT/Ia, KOT/Ia OH CBSI3HBIA M POBHO B €r0 BEPIIMHBI
UMCIOT HECUCTHYIO CTCTICHb.

16. BAPUAHT Ne 8.
OBXO/I TPA®A B IIINPUHY (BOJTHOBOMI AJITOPUTM)

16.1. Iean padoTbl

N3yuuts CITOCOOBI MO/JICJIUPOBAHUS aJITOPUTMOB obxoma
HCOPHEHTHPOBAHHBIX Ipa)OB M Pa3pabOTaTh KOMITBIOTEPHYIO MPOrPaMMy,
PCaTH3YIONIYI0 BOJHOBOM aJrOpUTM.

16.2. KpaTkue TeopeTuyeckue cBenenus [2, 10, 11]

O0xon (mouck) B IIHPHHY SIBISETCS QJITOPUTMOM, KOTOPBIH
HEeoOXOUM TIpY pelIeHUH MHOTHX 3anad. [lowck B mupuHy 3QQPEKTHBHO
IpoCMaTprBaeT BEPIIUHEI U peOpa rpada, 3a71aBasi UM HEKOTOPBIE METKH.
PaccMoTpuM felicTBHE AaHHOTO aqropuTMa Ha MpUMEpPE HEKOTOpOoro rpada
G (puc.16.1).

a) 0)
Puc. 16.1. a) Illar 1 anroputMa mowWcka B MIMPUHY (BEPIIHHBI TOMEYCHBI
ciefylonuM o0pa3oM — HOMEp BEpUIMHBI, HavyajbHas MeTka). 0) Merku
BEPILHH [10CJIC BHITIOIHEHUS BOJHOBOIO arOPHTMA

Ha mepBoM mare crmemaeM METKH BCeX BEpIIMH HYyJIEBBHIMH. Temepb
HEOOXOMUMO BBIOpaTh CTAapTOBYIO BEpHIMHY Moucka. IlycTe 3T0 Oyaer
BepmmHa ¢ Homepom O. Kaxnoit BepmmHe, HHIUACHTHOW JaHHOM
BEpIINHE, MPUCBONM MeTKY 1. [IprcBanBaHuEe METKH TMPOUCXOAUT TOJIBKO B
TOM ciydae, eclid BepIIHa He moMedeHa. TakuM o0pa3oM, BepIuHb 3 1 4
nonyynan MeTky 1. Temepbp paccMOTpUM TOOYEPETHO OKPYKCHHE BCEX

BEPIINH C METKOH 1, M KaXXIOW BepIIMHE W3 3TOTO OKPY)KCHHS MPHUCBOUM
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MeTky 2. Takum oOpaszoMm, BepmmHbl 2, 1 u 5 momydat metky 2. Janee,
paccMaTpuBasi OKpy>KeHHe BepIluH 2, 1 u 5, anropuT™ He HalAeT HU OAHOM
IMOMEYEHHOM BepIIMHBL. JJaHHBINA pe3yNbTaT 03HAYaET, YTO MOUCK B IIUPUHY
BBIITOJTHEH, U BEPIIIMHBI IOJIYYIITH CBOM METKH.

[Ipomecc paccTaHOBKM METOK MOXKHO CpaBHHTH C  IIPOIIECCOM
pacnpocTpaHeHHs BOJHBL [l03TOMYy 4acTo TOWCK B INUPUHY HA3BIBAIOT
BOJIHOBBIM aaroputrmom. Ilocie Toro xak Bce BEPIIMHBI MOJIYUMIN CBOU
METKH, MOXXHO OMNpPEICIUTh PACCTOSTHHE OT CTAPTOBOW BEPUINHBI [0
gwboii apyroii. OHO OymeT paBHO METKE BEPUIMHBI, PACCTOSIHHUE O
KOTOpOH HeoOxomumo onpeaenutb. CleqoBaTenbHO, pPacCTOSHHE OT
BeprmHbI 0 10 BepiwH 3 ¥ 4 paBHO €AWHUIIE, @ PACCTOSHHUE 0 BEPIIHH 1, 2
U 5 paBHO ABYM.

Jlst peanmu3aniuu BOJTHOBOTO alropuTMa 3afgaauM rpad G ¢ MmoMomIbio
MaTPUIIBI CMEKHOCTH. JIJIsi KaKIO# BEpIIMHBI 3ape3epBHPYEM B MACCHBE
label sueliky, B koTopyio OymeT momelnieHa MeTKa JaHHOW BEPIIMHBL. N
SIYECK ITOr0 MAacCHBAa 3allOJIHUM OOJBIIUM YHCIOM, Hampumep, 32767,
9TOOBI 3aTeM yaoOHee ObUIO TPOW3BOJAUTH CpaBHEHHWE. B KadecTBe
CTapTOBOM BEPIIMHBI MOXKHO B3STh MPOU3BOJIBHYIO BepminHy rpada. [Tocie
TOTO KaK MBI OOBSBHIIM CTapPTOBYIO BEPIIUHY, OHA 3aHOCHUTCS B OYepeasb U
momydaer Metky 0. J[lamee mpoCMOTpPUM HYJICBYIO CTPOKY MATpPHIIBI
CMEXHOCTH. Eciu  HEKOTOphIi  3JIeMEHT HEe paBeH HyJI, TO
COOTBETCTBYIOIIMH HOMEp CTOJIOLA DJIEMEHTa MOMEIIAaeTcsl B o4epelb. JTH
BepImIMHaM mpucBanBaeTcs MeTKa 1. [lTocie sToro Bepmmua 0 ymamsercs w3
ouepeny. 3aTeM H3BJIEKAETCs CIEAYIOIIUHA SIEMEHT U3 OYEPEH U AITOPUTM
aHalM3a TOBTOPSETCA. ANTOPUTM OCTAaHABIMBACTCS B TOM CIIydae, €CIH
ouepellb CTAHOBHUTCSI ITYCTOM.

16.3. IlopsioK BHINOJTHEHHS PA0OTHI
CocCTaBUTh KOMITBIOTEPHYIO TIpOrpamMMmy i o0xoja rpada B MUPHHY
(BoiHOBOW anroput™m). [IporpamMmma HOMKHA IO3BOJSATH MOJIB30BATEIIO
BBOAWTH Tpad pa3sHOH pa3sMEpHOCTH, AWHAMHYECKH MPOCTABIATh METKH
BEPILUH IS 33JaHHOTO UCTOYHHKA.
IIporpammy peanzoBaTh:
=  uHTepdeiicHas yacTh Ha si3bIke pa3merku runeprekcta HTML [3];
=  (yHKIIMOHAIBHAS YaCTh Ha CH-TIOI0OOHOM si3bIKe JavaScript [4].
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WHTepdeiicHas 4acTh 10JDKHA BKIIOYATD:
® 3aroJIOBOK C YyKa3aHHEM Ha3BaHUs pa0boThl, uHOpMarmu 00
aBTOpE, BpPEMEHH pa3paboTKy;
®  [I0JIC MATPHUIBI CMEXHOCTH 33JaHHOTO rpada;
e KHONKH I aKTHBH3ALWH Iporiecca odxona rpada B MIMPHUHY OT
3aJJaHHOTO HCTOYHHKA,
®  MHAMHUYECKH OTOOpakaeMyIO TaOJHUIy pe3yinbTaTa, BKIIOYAIONIYI0
MEePEYCHb METOK JIJISl K&XKI0H BEPIIUHBL;
e IMHAMHUYECKH (OPMHPOBATH ITyCTYIO0 MATPHUILy CMEXHOCTH Pa3HOM
pa3MepHOCTH;
® BCTPOSHHYIO TMPOBEPKY pabOTOCIOCOOHOCTH anropuTMa Ha
TECTOBBIX IIPUMEPAX.
Ha puc. 16.2 npuBeaeH BO3MOXHBIN BUI HHTEpdeiica.

06xop rpada e WMPpUHY (EONHOBOA AN OPUTH)
2003 CagqeHko H.E., kadeapa CW, KMT-bakyneTeT, HTY "¥M"

[ MaTPHILA CMEMHDCTH ] e
1 2 3 4 5 I3 PesynbTaT
1o o o 1 1 o BepwwvHa MeTka
1 i
zlo o It e |l o 2 z
a0 |t 1 1 3 z
4 1
4t o It g o o 5 1
st i I o e ) e =
slo o It @ o
Puc. 16.2
JlaHHbBIH nHTepdetic MOXKET OBITH peanu3oBaH TaKou

nocjaCA0BaTCIIbHOCTBIO TCTOB!

<style>.s1 {font-family: Tahoma;,font-size:8pt;}</style>

<body class="s1" onload="fprim(),;fpoisk();" TOPMARGIN=2>

<hr size=4><b>06x00 epagha 8 <U>WUPUHY</u> (80r1IHO80OU aneopumm)</b>

<br>&copy; 2008 CasueHko H.B., kagpedpa CU, KUT-cpakynsmem, HTY
"Xrin"

<hr><input type="button" value="Bbiqucnums" onclick="fpoisk();" class="s1">
&nbsp;icmoyHuk <select name="sel2" class="s1"
onchange="fsel2();fpoisk()">
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<option value="1">1</option><option value="2">2</option>

<option value="3">3</option><option value="4">4</option>

<option value="5">5</option><option value="6">6</option>

<option value="7">7</option><option value="8">8</option>

<option value="9">9</option><option value="10">10</option></select>
&nbsp;<input  type="button"  value="Tlpumep"  onclick="fprim();fsel2()"
class="s1">

<select name="sel3" class="s1">

<option value="1">BapuaHm 1</option>

<option value="2">BapuaHm 2</option>

</select>

<div style="margin-top:3pt;">

<input type="button" value="Mampuua cmexHocmu" onclick="fcrmat()"
class="s1">

&nbsp;<select name="sel1" class="s1" onchange="fsel2();">

<option value="5">5</option><option value="6" selected>6</option>
<option value="7">7</option><option value="8">8</option>

<option value="9">9</option><option value="10">10</option></select>
</div><table border=0 class="s1">

<tr><td valign=top><span ID="mtrx">&nbsp,;</span></td>

<td align=center valign=top><span ID="res">&nbsp;</span></td>
</tr></table></body>

Jns  mpaBunbHOrO — (DYHKIMOHUPOBAaHHMS — JAaHHOTO — HHTepdelica
HeoOxoxuMmo Hamucats  ¢yHkuuto fpoisk, peanusyromyo BonHOBOMH
aJTOPUTM 11 00X0]1a HEOPHUEHTHPOBAHHOTO Tpada.

Bo3MokHOE pelieHne MoXXeT UMEeTh BU!

<script language="JavaScript">
var gl_n;

function fcrmat() // Popmupyem matpuly Ans BBOAA AaHHbLIX
{

var s="",n,i,j;

n=1*document.all.sel1.value;

gl_n=n;

s="<table class='s1">";

s+="<tr align="center'><td>&nbsp;</td>";
for (i=0;i<n;i++)
s+="<td>"+(i+1)+"</td>";
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s+= n<:/17,:>17

for (i=0;i<n;i++)

{

S+="<tr><td>"+(i+1)+"&nbsp;</td>";

for (j=0;j<n;j++)

s+="<td><input  type='text' size='2' value='0'" name='m_"+i+"_"+j+
class='s1'></td>";

s+="</tr>";

}

s+="</table>";

document.all.mtrx.innerHTML=s;

",

document.all.res.innerHTML="",

}

function fprim() / DanHble ans npumepa

{

if (document.all.sel3.selectedindex==0)
document.all.sel1.selectedIndex=1;

fermat();

if (document.all.sel3.selectedindex==0){

with (document.all) {

m_0_3.value="1"; m_0_4.value="1";

m_1_2.value="1"; m_1_4.value="1";

m_2 1.value="1"; m_2 3.value="1"; m_2_4.value="1"; m_2_5.value="1";
m_3 0O.value="1"; m_3_2.value="1";

m_4 0O.value="1"; m_4 1.value="1"; m_4 2.value="1"; m_4_5.value="1";
m_5 2.value="1"; m_5_4.value="1";}}

}

function fsel2()

{

var s1,82;
s1=1*document.all.sel1.selectedIndex+5;
s2=1*document.all.sel2.selectedIndex+1;

if (s2>s1) document.all.sel2.selectedIndex=0;

}

function fpoisk() // OcywwecTBnsiem o6xoa rpada B LLUMPUHY
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{

var n,i.j,start m=0,p,k,cur;

n=gl_n; // Konuyecmeo sepwuH 8 epaghe
start=1*document.all.sel2.selectedIndex;

w = new Array(n); // Obbsigrisem Mampuuy cMexHocmu epagha
for(i=0;i<n;i++) wl[i] = new Array(n);

// @opmupyem mampuuy cMexHocmu epaga
for(i=0;i<n;i++)

for(j=0;j<n;j++)

{
wl(il[j]=1*eval("document.all.m_"+i+"_"+j+".value");
if (Wil[j]==1) m++;

}

m/=2; // Konuyecmeo pebep 8 epagpe

label = new Array(m); // ObbsierisieM Maccug Memok
fifo = new Array(m); // Obbsensem cmpykmypy 0aHHbIX "odyepedsb”

for(i=0;i<m;i++)

{

fifo[i]=0; label[i]=32767;

}

p=0; // Ykazamesib Ha Ha4aso o4yepedu

k=1; // Ykazamernb Ha KoHel o4yepedu

fifo[p]=start; // S3aHocum cmapmosyro eepuiuHy 8 oyepedb
label[start]=0; // [lomeyaem cmapmosyto sepuiuHy memxkol 0

while (p!=k)

{

cur=fifo[p]; // Bbidensgem oyepedHyto 8epuIuHy U3 odyepedu
p++; // COgueaem ykaszamerb Ha4ana Ha eOUHUUY

for (i=0; i<n; i++)

if (wleur]fi]==1 && labelfi]>label[cur]+1)

{

fifo[k]=i; // 3aHOCUM 8epwiuHy 8 o4epedb

k++; // COsu2aeMm yka3amersib KOHUYa o4yepedu
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labelli]=label[cur]+1; // [Nome4yaem sepwiuHy

}
}

// BbigoOum pesynbmam

s="<b>Pe3ynbmam</b><br><table
class=s1><tr><td><b>BepwuHa</b></td><td><b>Memka</b></tad></tr>";
for (i=0; i<n; i++)

s+="<tr align=center><td>"+(i+1)+"</td><td>"+label[i]+"<td></tr>";
s+="</table>";

document.all.res.innerHTML=s;

}</script>

C noMomipto TeKCTOBOro peaakropa biokHot coznare daitn rgz8.htm c
pabodeii Bepcueit mporpammel. OTIIaIKy IpOTpaMMBbl POBOAKTH B Opay3epe
Internet Explorer. Tekct nporpamMMbl B 00s3aTEIBHOM MOPSIKE JOIDKECH
colepKaTh KOMMEHTAapHH. [IpoBEeCTH TECTHpOBaHHME TIPOTPaMMBI Ha
KOHTPOJBHBIX mNpuMepax. OYHKIHOHAIBHYH OJIOK-CXeMY IPOrpaMMEI
HapHCOBaTh C MCIOJIb30BaHUEM IporpaMMmbl Microsoft Visio, BXomsmiel B
komruiekT Microsoft Office.

16.4. Conep:xxanue oTyera

CMmotpu myHKT 9.4.

16.5. KoutpoabHbie Bonpocsl [7, 11]

4. Kak Oynmer BHINNIANETH pe3ynbTaT paboTsl mporpamMmbl rgz8.htm
JUTS TIOJHBIX TpadoB?

5. VI3BecTHO, 94TO BO BCAKOM JEPEBE C KOJIMIECTBOM BEPIINH OOJBIIE
WIA PaBHO JBYM, COJACPIKATCS HE MEHEE JIByX BUCSYUX BEPIIHH.
Kak asTorT ¢dakt oTpasurcs Ha pe3yibTaTe pabOTHl BOJIHOBOTO
anropurma?

6. Tlo3BomstoT 1M pe3ynbTaThl  pabOTH TporpamMmbl  rgz8.htm
OIPEAEIINTh IKCIIEHTPUCUTET 3alaHHOW BEPILUHBI?

7. Yemy paBeH amameTp Tpada s TECTOBOTO Clydas B Iporpamme
rgz8.htm?

8. Haiitm mMaTpuily pacCTOSIHWA, AUaMETp, pajuyc, HEHTpadbHbIE H
nepudepuitabie BepiunHbl rpada, 1300paXxeHHOTo Ha puc. 16.3.
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Puc. 16.3
17. BAPUAHT Ne 9.
OBXO/Jl I'PA®A B I'/IYBUHY
17.1. Lean padoThl
Nzyuuth CHOCOOBI MOJICITUPOBAHHS AITOPUTMOB obxona

HCOPHEHTHUPOBAHHBIX IpadoB M pa3pabOTaTh KOMITBIOTCPHYIO MPOTPaMMYy,
PeaATU3YOIIYI0 AITOPUTM IOUCKA B MIIyOUHY.
17.2. KpaTtkue TeopeTuyeckue cpenenus [2, 10, 11]

O6xox (momck) B TIJIyOMHY ITOMeuYaeT BepIIMHBI M pebpa Tpada
HEKOTOphIM 00Opa3oM. PaccMoTpum [eiicTBHE HaHHOTO alropuTMa Ha
npuMepe Hekotoporo rpada G (puc. 17.1).

a) 0)

Puc. 17.1. a) [llar 1 anropuT™ma MOUCKa B TIyOWHY (BEPIIMHBI TOMEYCHBI
cleayomMM o0pa3oM — HOMEp BEpLIMHBI, HayajbHas MeTka). 0) Merku
BEPIINH MOCJIE BBHIOTHEHHUS MOWCKa B TiryouHy. [IyHKTHpOM 00O3HAYEHBI
obOpaTHbIe pebpa

Ha nepBom miare creisaeM METKH BCeX BEpLIMH HYJIEBHIMH. BriOepeM B
KauecTBE CTapTOBOW BEPIIMHBI — BepHIMHY ¢ HomepoMm 1. Tak kak ¢ Hee
HayaT MOMWCK, TO OHa YK€ MpOHJeHa, U CIe0BaTEIbHO, MOIYyYaeT METKY
k=1. Ha TperbeMm miare BeibepeM pedpo, KOTOPOE COSNUHSAET BEpMUHY | U
HEMOMEYEHHYIO BEPUIMHY C MUHHMAJILHBIM HOMEpOM. B naHHOM ciydae 3To
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Oynmer BepmmHa ¢ HOMepoM 0. YBenwuuM k Ha eOUHHIy W TIOMEYaeM
BepummHy 0 Mmerkoit k. IIpu stom pedpo (1,0) cunmrtaercs MpolAeHHBIM
NpsAMbIM pedpoM. 3aTeM CHOBa BBIOMpAaeM HEIOMEYCHHYIO BEPIIMHY C
MUHHMAJIBHBIM HOMEPOM M Mome4yaeM MeTkoi k+1, T.e. BepimmHa 2 Oyner
nmomeueHa MeTkoi 3, a pedpo (0,2) Oymer oTMedeHO Kak mpoiineHHoe. M3
BEPIIMHEI 2 BEIXOMUT OIHO HEIMOMEUYCHHOE pedpo — 310 pebpo (2,1), HO
BepmIMHa | yke moMedeHa. B nmaHHOW cuTyanuu HEOOXOOMMO TOMETHTH
pebpo (2,1) xak oOpaTHoe. J[IBurasch, TakuM O00pa3oM, AJITOPUTM
BO3BpaIlaeTcs B BEpIIMHY 1, U3 KOTOPOW OBUI HadaT 0OXOJ, W 3aBepIlaeT
CBOIO paboTy.

17.3. Ilopsi0K BBINOTHEHNST PA0OTHI
CocTaBuTh KOMIBIOTEPHYIO MPOTpaMMy UIsi 00Xoaa rpada B TIyOuHY.
IIporpamma Jo/DKHA TMO3BOJSATH IIOJIB30BATEI0 BBOIUTH rpad) pasHOM
pa3sMepHOCTH, TUHAMUYECKH IMPOCTABIATh METKHA BEPINUH IS 33aTaHHOTO
UCTOYHUKA.
IIporpammy peanu3oBath:
o uHTepdeiicHas YacTh Ha si3bIke pa3merku runeprekcta HTML [3];
o (hyHKITMOHATBHAS YacTh Ha CH-TTOIOOHOM si3bIKe JavaScript [4].
WuTepdeiicHas yacTh JODKHA BKIIIOYATH!
® 3arojJIOBOK C YyKa3aHWEeM Ha3BaHWs paboThl, WHPOpMAIUU 00
aBTOpE, BPEMEHHU pa3pabOTKH;
e  [I0JIe MAaTPHIIBI CMEXHOCTH 3aJaHHOTO Tpada;
e  KHONKH JJIs aKTUBHU3AIMH Tpoliecca o0xona rpada B TiIyOHHY OT
3aJaHHOTO HCTOYHHKA;
®  JMHAaMHUYECKH OTOOpakaeMyIo TabJMIly pe3yIbTaTa, BKIIOYAIOUIyTO
TepevYeHb METOK JIJISl KaXKI0H BEPIIUHEL;
e  JMHAMHUYECKHA (OPMHPOBATH IMyCTYHO MATPHUIY CMEXHOCTH Pa3HOM
pa3MepHOCTH;
® BCTPOCHHYIO NPOBEPKY pabOTOCHOCOOHOCTH ajropuTrMa Ha
TECTOBBIX IIPUMEpaXx.
Ha puc. 17.2 npuBenen Bo3MOXHBIN BUJ HHTEpdelica.
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06xoA rpada B rnyluHy
2008 CagqeHro H.B., kadeapa CW, KWT-takyneTeT, HTY "$ma"

BbIHHCIHTE McTouHme [ 2 % MpHrep || Bapuant 1 W
MaTpHLLA CMEMHOCTH 7w

1 2 3 4 5 6 7 Pesynutar
BepwwHa MeTka
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Puc. 17.2
JlanHbIi unTepdeiic MOKET ObITH peanu3oBad TaKou

OCJICA0BATCIIbHOCTBIO TCTOB:

<option value="9">9</option><option value="10">10</option></select>
</div><table border=0 class="s1"> <tr><td valign=top>

<span ID="mirx">&nbsp,</span></td><td align=center valign=top>
<span ID="res">&nbsp,</span></td></tr></table></body>

Juis  mpaBwiIbHOTO  (DYHKIMOHHMPOBAHMS  JAaHHOTO  HHTepdeiica
HeoOxoauMo HamucaTh QyHKImio fpoisk, peannsyronryro mouck B TiIyOnHY
JUTS. HCOPUEHTHPOBAHHOTO Tpada.

Bo3MOkHOE pellieHne MOKET UMETh BUJI:

<style>.s1 {font-family: Tahoma;font-size:8pt;}</style>

<body class="s1" onload="fprim(),;fpoisk();" TOPMARGIN=2>

<hr size=4>

<b>006x00 epagha 8 <u>enybuHy</u> </b>

<br>&copy; 2008 CasueHko H.B., kagpedpa CU, KUT-gpakynsmem, HTY
"Xrin"

<hr><input type="button" value="Bbiqucnums" onclick="fpoisk();" class="s1">
&nbsp;icmoyHuk <select name="sel2" class="s1"
onchange="fsel2();fpoisk()">

<option value="1">1</option><option value="2">2</option>

<option value="3">3</option><option value="4">4</option>

<option value="5">5</option><option value="6">6</option>

<option value="7">7</option><option value="8">8</option>

<option value="9">9</option><option value="10">10</option></select>
&nbsp;<input  type="button"  value="Tlpumep"  onclick="fprim();fsel2()"
class="s1">

<select name="sel3" class="s1">

<option  value="1">BapuaHm  1</option><option  value="2">BapuaHm
2</option>

</select><div style="margin-top:3pt;">

<input type="button" value="Mampuua cmexHocmu" onclick="fcrmat()"
class="s1">&nbsp,;<select name="sel1" class="s1" onchange="fsel2();">
<option value="5">5</option><option value="6" selected>6</option>

<option value="7">7</option><option value="8">8</option>
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<script language="JavaScript">

var gl_n;

function fcrmat()

{var s="",n,ij;

n=1*document.all.sel1.value;

gl_n =n;

s="<table class='s1">":

s+="<tr align="center'><td>&nbsp;</td>";

for (i=0;i<n;i++)

s+="<td>"+(i+1)+"</td>";

s+="</tr>";

for (i=0;i<n;i++)

{s+="<tr><td>"+(i+1)+"&nbsp;</td>";

for (j=0;j<n;j++)

s+="<td><input type="text' size="2' value='0' name='m_"+i+"_"+j+" class='s1'></td>";

s+="</tr>";}

s+="</table>":

document.all.mtrx.innerHTML=s;

document.all.res.innerHTML=""7}

function fprim() {

if (document.all.sel3.selectedindex==0)

{document.all.sel1.selectedIndex=2;

document.all.sel2.selectedIndex=1;}

fermat();

if (document.all.sel3.selectedindex==0){

with (document.all) {

m_0_1.value="1"; m_0_2.value="1";

m_1_0O.value="1"; m_1_2.value="1"; m_1_6.value="1";

m_2 0O.value="1"; m_2_1.value="1":m_3 4.value="1"; m_3 5.value="1";

m_4_3.value="1"; m_4_5.value="1";

m_5_3.value="1"; m_5_4.value="1"; m_5_6.value="1";
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m_6_1.value="1"; m_6_5.value="1"; }}}

function fsel2()

{var s1,s2;

s1=1*document.all.sel1.selectedIndex+5;
s2=1*document.all.sel2.selectedIndex+1;

if (s2>s1) document.all.sel2.selectedIndex=0;}

function fpoisk()

{var n,i,j,start,m,p,k,cur;

n=gl_n; // Konuyecmeo eepwuH 8 epaghe
start=1*document.all.sel2.selectedIndex;

w = new Array(n); // Obbsienisem Mampuuy cMexHocmu epaga
for(i=0;i<n;i++) wl[i] = new Array(n);

// @opmupyem mampuuy cMexHocmu epaga

for(i=0;i<n;i++)

for(j=0;j<n;j++)
w(il[j]=1*eval("document.all.m_"+i+"_"+j+".value");

label = new Array(n); // Obbsienissiem maccue Memok

lifo = new Array(n); // Obbsienisiem cmpykmypy 0aHHbIX "crmek”
for(i=0;i<n;i++)

{label[i]=0; lifo[i]=0;}

lifo[O]=start; // 3aHOCUM cmapmoe8yto 8EPWIUHY 8 CMeEK
label[start]=1; // lpuceausaem cmapmoeol sepuwiuHe memky 1
k=1, // Ykazamerib Ha 8epuIUHy cmeka

m=1; // HayanbHoe 3Ha4yeHue memku

while (k!=0)

{p=0;

// Haxodum eepwiuHy ¢ MUHUMaIIbHbIM HOMEPOM, CMEXHYIO C
// eepwiuHol, HOMep KOmopoU Haxodumcs 8 cmeke 8 no3uyuu k
for (i=0; i<n; i++)

if (wllifo[k-1]][i]==1) {p=1; break;}

if (p!=0)

{ if (label[i]==0)

{ lifo[k]=i; // 3aHOCUM 8epuwiUHYy 8 cmek

m++; // Yeenu4yueaem 3Ha4yeHUe MemMKuU

labelfi]=m; // lNlomeyaem sepwiuHy

// lNomeyaem pebpo Kak rpsimoe

w(lifolk-1]][i]=2;

wlijllifolk-1]]=2;
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k++; // COgucaem nosuyuio 8epuiUHbI cmeka Ha eOUHUUY 88epX
}
else
{ // llomeyaem pebpo kak obpamHoe
w(illlifolk-1]]=3;
wllifo[k-1]][i]=3;
}
else
// Cdsuzaem nosuyuio 8epuwiUHbl cmeka Ha eOUHUUY 8HU3,
// meMm cambIM ydarsnsisi 6epUUHY U3 cmeka
k";}

// Bbigodum pesyrnbmam

s="<b>Pe3ynbmam</b><br><table
class=s1><tr><td><b>BepwuHa</b></td><td><b>Memka</b></tad></tr>";
for (i=0; i<n; i++)

s+="<tr align=center><td>"+(i+1)+"</td><td>"+label[i]+"<td></tr>";
s+="</table>":

document.all.res.innerHTML=s,;}</script>

C nmoMomiplo TeKCTOBOro peaakropa biokHot coznare daitn rgz9.htm c
pabodeii Bepcueit mporpammsel. OTIIaIKy TpOoTpaMMBbl POBOANTH B Opay3epe
Internet Explorer. Texct nporpamMMbl B 00s3aTEILHOM MOPSIKE NOJDKESH
colepKaTh KOMMEHTAapHH. I[IpOBECTH TECTHpOBaHHWE TIPOTPAMMBI Ha
KOHTPOJBHBIX mpuMepax. OYHKIHOHAIBHYKW OJIOK-CXeMYy IPOrpaMMEI
HapHCOBaTh C MCIOJIb30BaHUEM IporpaMMmbl Microsoft Visio, Bxomsmiel B
komruiekT Microsoft Office.

17.4. Copep:xanue oTyera
CmoTtpu yHKT 9.4.

17.5. KoutpoabHbie Bonpocs [7, 11]
1. Kak oOpasom peann3oBaHa pabOTa CO CTEKOM B IpOTpaMme
rgz9.htm?
2. Kak Oyner Bectn cebs mporpamma rgz9.htm B ciyuae ecim
WCXOIHBIN Tpad He CBI3HBIN?
3. Kak Oyzmer Bectm cebs nporpamma rgz9.htm B ciyyae ecnm
WCXOIHBIN Tpad MOTHBIN?
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4. Kakx w™omudummpoats mnporpammy rgz9.htm droOsr oOHa
orpeziessiyla Kakoe MUHMMalIbHOE KOJIMYECTBO pebep HeoOXoanmMo
n06aBHTH B Tpad), ITOOBI OH CTAJT CBI3HBIM?

5. 3agaH  CcBA3HBIH  HEOpPHEHTHpOBaHHBIH  rpad.  Hamummre
mporpaMMy, KOTOpas  OIpenenseT, Kakoe MHHHMAaJIbHOE
KOJIMYECTBO pebep MOXKHO MCKIIOUHTH U3 Tpada, 4TOOBI OH IIO-
MIPEKHEMY OCTABaJICS CBA3HBIM.

3ATAHUSA 151 CAMOCTOSTEJLHOM PASPABOTKH

Pa3paboTaTh mpeanoKEHHYIO TEMY U COCTaBUTh KOMITBIOTEPHYIO
MPOTPaMMY JUTS BBITOJIHEHHS KOHKPETHBIX OTIepanuii HaJl 00bECKTaMH TEMBI.
IIporpammy peanuzoBaTh:

=  uHTepdeiicHas YacTh Ha si3bIKe pa3merku runeprekcta HTML [3];

=  (yHKIMOHAIBHAS YaCTh HAa CH-TIOI0OOHOM si3bIKe JavaScript [4].
OT4eT KpoMe IIYHKTOB, MCEPEYHCICHHBIX B pasnene 1.4, moimkeH
COJiepKaTh TaKKE KpaTKHE TEOPEeTHYEeCKHEe CBEACHHS M HEe MeHee 5
KOHTPOJBHBIX BOMNPOCOB MO Teme 3anaHus. [lomroroeere ycioBus 3-4
3aJ[aHuii, KOTOPbIE MOTYT, BBIIOJHEHBI C HCIOIb30BAHUEM pa3paboTaHHON
IIPOTPaMMBEI.
1. Aunroputm Yopiiana BEIYHCICHUS TPAH3UTHBHOTO 3aMbIKAHUS
oTHoImIeHus [5].
2. Beruncnenue 3HaueHuii OyeBoi QYHKIIUU MO COKPAIICHHOMY
JIlepeBy peleHui [5].
Merton pe3omonuii [5].
I'eHepanus nmepecTaHOBOK.
['eHepartinsi nepecTaHOBOK C MOBTOPEHUSMH.
I'eHepamus MOIMHOKECTB.
IIpoBepka HEOPUEHTUPOBAHHOTO Tpada Ha CBSI3HOCTH [16].

® NSV kW

[IpoBepka HEOPHEHTHPOBAHHOrO rpada Ha peryIIpHOCTh

[16].

9. [IlpoBepka HeopHEeHTHPOBaHHOrO Tpada Ha JBYAOJHHOCTH
[16].

10. Packpacka BepinH rpada [16].

11. HenTtpoun nepesa [5].

12. Komuposka IIprodepa [16].
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Komuposka ["anta [16].

IToroku B cersx [16].

I"amMIITbTOHOBBI IUKJTEI [16].

3anaya KoMMHUBOsDKEpa [S].

YnakoBka mo meroay Jlemrena-3uBa [5].

IMpocroii cronbueBoi nepecranoBo4HbIN mudp [16].
[TepecTaHOBOYHBIN MUGP € KIIOYEBBIM CJIOBOM [16].
Mudp Honubust [16].

Anropurm ®@ano [5].

Anroput™ Xaddmena [5].

Ouepens [16].

Crnucku [16].

JlepeBbs [5].
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Cnucok UCIoJIb3yeMOli H PeKOMEHI0BAHHOM JIUTepPaTypPhI

1. Manbie >kaHpbl pycckoro Qoinbkinopa: XpecToMarus:
VY4eb. noc. ans ¢wton. cner. By3oB / Coct. B.H. Mopoxun. — M.:
Beicr. mik., 1986. — 399 c.

2. Cynomtaros C.B., OBunHHUKOBA E.B. JluckperHas
Mmaremaruka. — HoBocubupck: U3n-so HI'TY, 2007. — 256 c.

3. Hunepcr Ix. Web-mactepunr mns mpodhecCHOHAIOB. —
CII6.: Iutep, 2001. — 576 c.

4. ®emopoB A.I'. JavaScript mnms Bcex. — M.: Kommbrotep
IIpecc, 1998.— 384 c.

5. HoBuxos ®.A. JluckperHnas MaTeMaTHKa hinit
nporpammuctoB. — CII6.: [Tutep, 2006. — 368 c.

6. benoycoB A.U., TkaueB C.b. /luckperHas maremaruka. —
M.: Uza-Bo: MI'TY um. H. 3. baymana, 2006. — 744 c.

7. Kouetkos I1.A. BBeieHne B TUCKPETHYIO MaTeMaTHKY. —
M.: MI'I1Y, 2007. — 88 c.

8. Usanosa I'.C. TexHonorust nporpaMMupoBaHust: YueOHHK
s By3oB. — M.: Uzn-Bo MITY um. H. D. Baymana, 2002.—
320 c.

9. Hanoper C.J. JTuckpernas maremarnka: Kypc nexnuii u
npaktnueckux 3anatuii. — CI16.: BXB-IletepOypr, 2006. — 400 c.

10. bornapeako M.®., Benoyc H.B., Pytkac A.T.
KommproTepHass TUCKpeTHas MareMaThka. — XapbkoB: «KommaHwus
CMUT», 2004. — 480 c.

11. Xarraprtu P. JuckperHas MaTeMaTHKa JULs
nporpaMMucToB. — M.: Texaocdepa, 2005. — 400 c.

12. Oxynos C.M. IlporpammupoBaHue B anropurMax.— M.:
BMHOM, 2002. — 341 c.

13. Bopoxin O.1., IMoteomkin JI.B., Cninenko A.K. OcHoBHIi
MOHATTS cydacHoi anreOpu. — KuiB: Pansncpka mkoma, 1976.—
103 c.
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14. Aupepcon 1, A. JuckpetHas MaTeMaTHKa u
komOuHaropuka: Ilep. ¢ anrn —M.: MW3parenbckuid oM
«Bunesamcey, 2004. — 960 c.

15. Anaman M.M. C++. Ocpoii Ha npumepax. — CII6.: BXB-
ITerepOypr, 2006. — 384 c.

16. Kupcanos M.H. I'pagper B Maple. 3amaum, anropurmsl,
nporpammel. — M.: ®U3MATIJINUT, 2007. — 168 c.
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Kparkuii cioBapb TepMHHOB

Aned-Hynb — KapAWHAJIBHOE YHCIIO, HCIOJb3yeMoe Ui
0003HaYCHHS MOIITHOCTH CYETHOI'O MHOXECTBA.

AHTHpe(IEKCHBHOCT — CBOWCTBO OWMHAapHOIO  OTHOLICHHS:
oTHomIeHHe R aHTHpe(eKCUBHO, ecii He HaWaeTcst dJeMeHTa X
TaKoro, 4To0bI ObLTO XRX.

AHTHCHMMETPHYHOCTb — CBOWCTBO OHMHApHOTO OTHOIICHHMS:
OTHOIIEHHE R aHTHCHMMETPHYHO, €CIM HE HaWJeTcs ABYX
9JIEMEHTOB X U y TaK, 4T00bI ObUTO XRy, x#y 1 yRx.

AHTUTPAH3UTHUBHOCTb  (HETPaH3WTHBHOCTb) —  CBOWCTBO
OMHApPHOTO OTHOLICHUS: OTHOLIEHHWE R HETPaH3UTHUBHO, €CIM OHO
HE SIBJISICTCS TPAH3UTHUBHBIM, HO HAMIyTCS SMIEMEHTHI X, Y U Z TaK,
uyto xRy, yRz u xRz;

AHTHTPAaH3UTHBHOCTh  (MHTPaH3UTHBHOCTb) —  CBOMCTBO
OMHApHOrO OTHOLIEHHS: OTHOLIEHHE R WHTPaH3UTHBHO, €ciM He
HalJeTcsl TpexX 3JEMEHTOB X, Y, Z Tak, 4ToObl O0buio XRy, yRz n
xRz; Hamp., THTPaH3UTUBHBIM OKaXKETCSI OTHOLIEHUE <X SBIIAETCA
OTILIOM y-Ka>.

AcCOUMATHBHOCTBH, COYETATEIBHOCTh — CBOWCTBO OWHApHON
anreOpandyeckoil onepanuu: oneparus ® acConuaTuBHA, SCIU MPH
BCEX X, Y U Z HIMEET MECTO PaBeHCTBO (X ®y)® z = x ® (y ® z);
[TonsTHE accoMMaTHBHOCTH 0000IIaeTCs Tak)Ke Ha ciydail n-apHO#
orepanuy.

bBeckoHeyHOe MHOKECTBO — MHOKECTBO, KOTOPOC 3KBHUBAJICHTHO
CBOCMY COGCTBCHHOMY MNOAMHOXKCCTBY, Halp., MHOXXCECTBO N
HATypaJIbHBIX YUCCIT 6CCKOHC‘{HO, TaK KaK OHO OJOKBUBAJICHTHO
MHOKECTBY BCCX UCTHBIX HATYPAJIbHBIX YUCCII.

Bueknuss — OHEKTHBHOE OTOOpaXKCHHE, B3aUMHO OIHO3HAYHOE
COOTBETCTBHUE  COOTBETCTBHE,  SBIAIONICECS  OJHOBPEMEHHO
OJIHO3HAYHBIM, MHBEKTUBHBIM M CIOPBEKTHBHBIM; OTOOpakKeHHE,
SIBJISIIOIEECS ~ OJHOBPEMEHHO  HWHBEKIMEHl W CIOPBEKIIHEH;
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obozHavaercs X—Y (uuraercs: OMEKINs MEKIy MHOKeCTBaMHu Y U
X).

BunapHas omepauusi — OuHapHas ajreOpauueckas ornepanus —
anreOpandeckasi orepaiys, B KOTOPOH YHCIIO OINEpaHJ0B pPaBHO
JBYM, T.€. OTOOpakeHHE MPSMOro KBajpara MHOXKECTBA B 3TO JKe
MHOXECTBO, HaIp., B MHOXecTBe M ompejaencHa OWHapHas
oTiepaIys co 3HaKOM orepanuu & (Win mpocto onepanus ®), eciu
JUTst MOOBIX a, b € M omnpenenen anemMenT a®b € M.

BuHapHOe OTHONIIEHWE, OTHONIIEHHE — TOAMHOXKECTBO MPSIMOTO
KBaJ[paTa HEKOTOPOI'O0 MHOXECTBA; eclii R — OMHapHOE OTHOIICHHE
Ha MHOXecTBe M, T. e. RcMxM, 10 BMecTO (X,y)—R 00BIYHO
muinyT XRy; OMHapHOE OTHOIICHHE WHOTIA YAOOHO MOHUMATh KaK
JIBYMECTHBIH MPEeUKAT Ha TaHHOM MHOXECTBE.

BuHOM, IBYYJIeH — CyMMa WM Pa3HOCTh JIBYX OJHOYJICHOB

bunomunanbHasa ¢opmyaa, HpoToHa OumHOM — ¢opmyna
pa3NoKeHHsI CTENeHH OWHOMAa IO CTEMEHSM €ro OJHOWICHOB!

n
n k k,n—k
(a+b)y = X Cya'b .

k=0
Bynean -  cosokymHocts B(M) Bcex — MOAMHOXECTB
paccMaTpuBaeMoro MHoxecTBa M; 0603HauaeTcs Taoke 2™,

ByneBa anreOpa, OyjeBa pemerka — MHOXECTBO, B KOTOPOM
OIlpeAeeHbl JIBE KOMMYTATHBHBIC, acCOLMATHUBHBIC, B3aUMHO
MUCTPpUOYTHUBHBIE W TIOTJIOMIAIONINEe OWHApHBIE anredpandecKue
Ollepallvu Vv, A M yHapHas omnepaius ' — (IOIOJHEHHE), TaK, YTO
IIPU BCEX X, Y BBIMOJIHEHBI YCIOBUL: (X AX) VY=Y, (X VX)Ay=

y.

ByaeBa ¢QyHkuusi, QpyHKuus ajaredpbl JOrMKH — (QyHKIHA,
apryMeHTHl KOTOpOH, paBHO Kak M cama (QYyHKIHS, MPUHAMAIOT
3HAYCHUS U3 HEKOTOPOTO IBYX3JIEMEHTHOTO MHOXKECTBA.

ByJIeBO KOJbI0O — AacCOMAaTHBHOC KOJbLO C GHHHHHCﬁ, BCC
QJIEMCEHTBI KOTOPOTO UACMIIOTCHTHHI.

BHeliHee nmpou3BeneHne MHo:xkecTB A U B — MHOX)ecTBO AXB
BCEBO3MOXKHBIX YIOPSIIOUCHHBIX Tap Buaa (a, b), rme ac A u beB.
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AHAJIOTMYHO OMNpEe/essieTCs] BHEIIHEe MPOM3BEJCHUE MHOXKECTB
JUIE  TpeX, 4YeTbpeXx M BOOOIIE MPOM3BOJILHOIO MHOXKECTBA
MHOXKECTB. BHelllHee NMpoM3BeJCHNE MHOXECTB HA3bIBAIOT TAKXKe
MPSIMBIM TIPOU3BENICHUEM, IEKaPTOBBIM ITPOM3BEACHUEM (TT0 MMEHU
P. Jlekapra) wiam KapTe3WAaHCKUM Tpom3BeAcHHEM (OT CIIoBa
«KapTe3uyc» — NaTMHU3MpoBaHHOro umeHu [ekaprta). Ilpumep.
Ilycth A — MHOXKECTBO UENIBIX YHCEN, TOINA BHEIIHEE
MPOM3BEACHHEe MHOXECTB AXB — MHOXECTBO BCEX IBYMEPHBIX
L[EJIOYUCIICHHBIX BEKTOPOB.

I'mmoTe3a — HefOKa3aHHOE MMpEAJIOKCHUC.

TFomomopduzm — oToOpakeHHEe anrcOpPanvdecKod CHUCTEMBI B
IPYTYIO anredpanyecKyro cucTemy, COXpaHsoLiee
paccMaTpuBaeMble OMEPALMH /UM OTHOIICHHSI.

I'pynna — MOHOMA, KaXIblii 3JEMEHT KOTOPOTO SIBIISETCS
0o0paTUMBIM. OIeparisi MOHOWIA HA3bIBACTCS B JTOM CIydae
TPYIIIOBOM Omepaluei.

I'pynmona — yHuBepcasibHass airebpa ¢ OJHOM OMHApHOMN
onepaunueil.

Jn3bloHKTHBHAsE HopMmaiabHasi ¢opma (JJH®D) — Bripaxenue,
COCTOAIIEE N3 HEKOTOPOH AU3BIOHKIINY KOHBIOHKIUI.

JAucTpuGyTHBHOCTDb,  pacHpeleIMTeIbHOCTh —  CBOKMCTBO
OuHApHOH anrebpamdeckoit oreparu pacTupeeuThCs
OTHOCHUTEIILHO JIPYToii OMHAPHOM anreOpamdecKoi onepamnm.

3aKoHBI ae Mopraﬂa — OTpHUIAHUEC KOHBIOHKIMU PABHOCUJIBHO
JU3BIOHKIINU OTpHHaHHﬁ. OTpI/IHaHI/Ie JAU3BIOHKIIUN PABHOCUJIIBHO
KOHBIOHKIIMH OTpHHaHHﬁ.

N3omopdusm — Ouexnust OfHOH CHUCTEMBI HA JPYIYIO CHUCTEMY
TAaKOTO K€ THIIA, COXPAHAIIMAS CTPYKTYpy 3THX CHCTEM, T. €.
oTeparyy, ynopsAA04eHHOCTb, TOIIOJIOTHIO U T. II.

H3omopduszma mnpobdieMa — 3amaua OTHICKAHUS aITOPHUTMA,
MTO3BOJIAIONICTO MO0 JIIOOOH Tape anreOpamdyecKux CHCTEM U3

JTAHHOTO KJIacCa YCTaHOBHUTH, N30MOP(HBI OHU W HET.
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H3omMopdHbIe CHCTEMBI — CHUCTEMbI, MEXIY KOTOPBIMH MOXKHO
yKa3zatb u3oMopdusm.

NMniukanus — OMHApHAS JTOTHYECKas OTepals: UMILTUKAuS A
— B wim A < B unu A = B Bbicka3biBaHuil A (IIOCBUIKM WU
aHTereienTa) U B (3akimoYeHus Wi KOHCEKBEHTA) JIOXKHA TOTAa U
TONBKO TOTJA, KOTZA MOCHUIKA A WCTHHHA, a 3akiodeHne B
JIOXKHO.

Wubexkumss  —  BIOXKEHHE,  HMHBEKTUBHOE  COOTBETCTBHC
(oTOOpaxkeHue) Takoe COOTBETCTBUE (OTOOpaKCHHE) MEXIY
MHOXKecTBaMH X W Y (X—Y), npH KOTOPOM pa3sIuIHBIM
3JIEMEHTaM U3 X COOTBETCTBYIOT Pa3IMYHbIC 3JIEMEHTHI B Y.

Hctuna — OJJHO M3 BO3MOXXHBIX HCTUHHOCTHBIX 3HAYCHMIA.

HcruHHOCTHAS TabJauma — TEI6J'II/H_Ia, BbIpaKaromasa HCTUHHOCTHOC
3HA4YCHHUC CJIOXKHOT'O  BBICKa3bIBaHUA  YCPE3  HMCTUHHOCTHBIC
3HAYCHUS BXOIAIINX B HETO BHICKA3BIBAHUM.

KaHTopa TeopeMa — MHOXCECTBO, coCToAllICe K3  BCEX
IMOJMHOXCCTB JaHHOI'O HCIyCTOr'O MHOXCCTBa M, HC
OKBUBAJICHTHO HU CaMOMY M, HU €TO IOAMHOKECTBY.

Kapnnnam,noe YHCJI0 — CHMBOI, 0603Haqa}0mn171 MOIIHOCTb
MHOXKECTBA,; B CJIydya€ KOHCYHOI'O MHOXKCECTBA HATYypaJIbHOC YUCIIO:
YHUCJIO DJICMCHTOB B MHO>KCCTBCE.

KBasurpynma — takoil rpynmnouns ¢ OuHapHO# onepauueii ®, B
KOTOpOM ypaBHeHHs a ® X =b 1y ® a = b uMeloT eIMHCTBEHHBIE
pENIeHHUs IJIsT TFOOBIX PUKCUPOBAHHBIX DJIEMEHTOB a U b.

KBaTepHHOH — IHIIEpKOMIUIEKCHOE YMCIIO Buaa z = a®1 + b®i +
c®j + b®Kk, rae yMHOXKCHHE TUIICPKOMILICKCHBIX eauHUIl 1, 1, j, k
ompezeNieHo Tabauei

® 1 1 ] k
1 1 i ] k
i i -1 k -j
J j -k -1 i
k k J -i -1

MHOXECTBO BCEX KBATEPHHOHOB 00pa3yer TeJo.
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Knaacce — curOHUM TEPMHUHA MHOXECTBO.

Koabuo — amgmutuBHas abeneBa Tpymma, B KOTOPOH ompeseieHa
elIe omepanus YMHOXCHHS TaK, 9TO YMHOXECHHE IHCTPHOYTHBHO
OTHOCHTEIIFHO CIIOKEHUSI.

KommyTaTnBHast rpynna — aGesieBa rpymra.

KOMMyTaTI/IBﬂoe KOJbIO0 — KOJBbIO, YMHOXCHHE B KOTOPOM
SABJIACTCSL KOMMYTATUBHBIM.

KoMMyTaTHBHOCTB, epeCTAHOBOYHOCTh — CBOWCTBO OMHApHON
anreOpanyecKo oreparyu: onepanys ® KOMMYTaTUBHA, €CIIH IPU
BCEX X U Y UIMEET MECTO PABEHCTBO X ® y =y ® x.

KoHTHHYymMa  MOIIHOCTM  MHOXeCTBO —  MHOXECTBO,
SKBUBAJCHTHOE MHOXECTBY BCEX IOJIMHOXECTB MHOXKXECTBA
HATypalibHBIX YHCEN, Hamp., MHOXECTBO R IeiCTBUTENBHBIX
YqHUCell, MHOKECTBO To4deK oTpe3ka [0,1], MHOXKEeCTBO BCeX TOYEK
€BKIMI0BA TIpOCTpaHcTBa R".

KonTuHyyMa MOIMIHOCTB — KapMHATIEHOE YUCIIO c=p ey

Konrnnyym-runore3a — runoresa (I'. Kanrtop, 1878), uto He
CYyIIIECTBYET HECUETHOT'O MHOKECTBA, MOITHOCTh KOTOPOTO MEHBIIIE
MOIIIHOCTH KOHTHHYYMA.

KonblonkTuBHass HopmaabHas ¢opma (KH®) — BepaxkeHwue,
COCTOsIIIIeEe U3 HEKOTOPOW KOHBIOHKIIMH TU3bIOHKITUH.

Kaam TaﬁJII/lIIa — TaGJ’II/IHa YMHOKCHHA KOHECYHOT'O I'pyInounaa.

Jloruka — Hayka O 3aKOHax M ()OpMax MBIIIICHUS, 00 YCIOBHX
HUCTUHHOCTH HAaIIMX 3HAHUM.

Jlormueckas orniepanmus — OIcpanrsd IMTOCTPOCHHUA CJIOKHOIO
BBICKA3bIBAHUSA W3 TaHHBIX BBICKaSBIBaHHﬁ; B MaTeMaTHICCKOMN
JIOTUKEC  ONPCACIAOTCA  CICAYIOIMUE OCHOBHBIC  JIOTUYCCKHC
onepanvu: AOU3BIOHKIWA, HUMIUIMKAOWA, KBAHTOP, KOHBIOHKIIWUA,
OTpHUIAHNUE, DKBUBAJICHTHOCTD.
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Jloruueckasi ¢opMysia — BbIpaKCHHE, COCTaBICHHOE W3
JJIEMEHTAPHBIX (POPMYJI IPU ITOMOIIH JIOTHUECKUX OTEPALIHIA.

Jloruveckast pyHkumsi — QYHKIHS, ONpeneicHHas Ha TPsIMON
CTETIeHN MHOX€CTBa MCTHHHOCTHBIX 3HAYCHWH W NPHHUMAIOIIAs
3HAUEHUS B ITOM MHOKECTBE.

Jlornyecku paBHOCWIBHBIE POPMYJIBI — JIOTUYECKUE (POPMYIIBI
A u B, npu xotopsix popmyna (A — B) A (B —> A) okaxercs
o6me3HaynMoii; obo3Hagaercs A = B unun A<B.

Jlornueckoe 3Ha4YeHHe — UICTUHHOCTHOE 3HAYCHUE.

Jlornyeckoe wcynciaeHne — (opMaNU3alsl COICPKATEIBHON
JIOTUYECKOU TEOPHH.

Jlornyeckoe cJeAcCTBHe —  BBICKAa3bIBAHHUE,  SBISIOIICECS
WUCTHHHBIM TpU JI000H HWHTEpPIpETallMd CHMBOJIOB, TIPH KOTOPOM
WCTHHHBI TIOCBUIKH.

Jlornueckoe c10:keHne — TU3bIOHKIIMS.

Jlornyeckoe yMHOKeHHe — KOHBIOHKIIHS.

JIoKBb — 01HO U3 BO3MOXHBIX UCTUHHOCTHBIX 3HAUEHUH.

Jlyna — xBa3zurpymna, B KOTOpOil UMeeTCss HeUTPaIbHbII AIIeMEHT.

MHOKeCTB TeOpusl — pa3liel MaTeMaTHKH, W3ydJalouluii oO0Iue
CBOWCTBA MHOKECTB M OIEpalMid Hal HUMH; IECKPUITHBHAS
TEOPHSI MHOXKECTB.

MHO0KeCTBO — OJIHO W3 OCHOBHBIX TOHSATHH MaTeMaTHKH: HaOOp
KaKHUX-TTH00 Pa3IMYHBIX 00BEKTOB WIH 9JIEMEHTOB,
paccMaTtpuBaeMoe Kak OJHO II€JIOe; €CIIM MHOXKECTBO 3aJaHo
NEepeyrciIeHHeM €ro  JJIEMEHTOB, TO TaKO€  MHOXECTBO
o0o3HauaeTcst B BUIE {a, b, ...}, €cin e UMEEeTCsl MPaBWIO JUIs
OMpENeNICHUs] TPUHAUICHKHOCTH  DJIEMCHTOB  MHOXKECTBY, TO
MHOXECTBO 00O3HauaeTcs B Buae {X :..} wmm {x|..}, roe 3a
JIBOCTOYMEM WM BEPTHKAIBHON YepTOi YKa3bIBAIOTCS YCIOBHS,
KOTOPHIM  JIOJDKEH  Y/OBICTBOPSTH  3JEMEHT X,  4YTOOBI
NPUHAJIEKATh  PACCMATPUBAEMOMY  MHOXKECTBY; CHHOHHMBI:
HabOp, COBOKYITHOCTh, CHCTEMa, KOMILICKT, KJIacc.
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MoHoua, nmoJyrpynna ¢ eIuHuled — MOJyrpymmna, B KOTOPOM
UMEETCs] HEWTpaJIbHBIM 3JIEMEHT COOTBETCTBYIOIIECH oOIepaluy;
HaTp., MyJIbTHIUIMKATHBHAS TMONyrpynma N HaTypajJbHBIX YHCEN
WIN aJIUTHBHAS MOTyTpynna N, ecliil HyJb CIUTaTh HATypaIbHBIM
YHCIIOM.

MOIIIHOCTI) MHOKECTBA — KJIAaCC OKBUBAJICHTHOCTU PaBHOMOIIHBIX
MHOXECTB, B KOTOpLIﬁ MPUHAICIKUT paccMaTpuBacMoeC
MHOKECTBO.

HecueTHOoe MHOXKECTBO — OCCKOHEUHOE MHOXECTBO, HE€
ABJIAOIICCCA CHCTHBIM MHOXCCTBOM.

Onepamusi, aeiicTBHe — OTOOpKCHHE TPSIMOTO TPOU3BEICHIUS
HEKOTOPBIX MHOXECTB M|, M3, ... , M, B HEKOTOpOEe MHOXeCTBO M:
M xM,x...xM,, — M. Eciu 4ucio KOMIIOHEHT 3TOro MPSMOTo
MPOM3BEICHUST pPAaBHO N, TO OIEpanus Ha3bIBACTCA N-apHOK

omepanueii; KOMIOOHEHTHI X, OpWUTrHHaNa (X;, Xz, .., X,) €
M;xM,x...xM,, Ha3bIBAaIOTCS OMNEpaHIaMHh COOTBETCTBYIOILEH
omepanuu ©®, a obpaz (X, Xy, .., X;) — PE3YIBTATOM HWJIH

3HAYCHUECM OIICpaInu.

OTHolIeHNEe MOPSI/IKA, MOPS/IOK, YIOPSIA0YeHHOCTh — OWHApHOE
OTHOIIEHHE, o0amaroree cBOWicTBaMH  pe()IEKCUBHOCTH,
AHTUCUMMETPUYHOCTHU u TPaH3UTUBHOCTHU (Hectporas
YHOPSITOYCHHOCTD), WM XK€ CBOMCTBaMHU aHTHUPE(HICKCHBHOCTH U
TPAaH3UTUBHOCTU  (CTporas  yHOPSIAOYEHHOCTb);  HECTPOTYIO
YHOPSIIOYCHHOCTH 0003HAYAIOT OOBIYHO CUMBOJIAMH >, <, D WIH C,
a CTPOTyI0 YIOPSAAOYEHHOCTh — CHMBOJIOM <, >, C HJIH D.

OTHoOLIEHNE PaBeHCTBA — OMHAPHOE OTHOILICHHE, COBIAAAIOIIEE C
JINAaroHaJIbIo IPSMOro KBaJpaTa paccMaTpUBAEMOTr0 MHOXKECTBA.

OTHOLIEeHNEe IKBHBAJIEHTHOCTH, IKBHBAJIEHTHOCTb — OMHApHOE
OTHOIICHHWE,  oOnamaromee  CBOMCTBaMH  PedIEKCUBHOCTH,
CUMMETPHUYHOCTH M TPAH3UTHBHOCTH.

Orto0OpakeHne, OJHO3HAYHOE  COOTBETCTBME —  TakKoe
COOTBETCTBUEC MEKAY MHOXKECTBaMU X U Y, IIPH KOTOPOM JIFOOOMY
aneMeHTy X€X (mpooOpaszy) COOTBETCTBYET TOYHO OJUH DIIEMEHT
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yeY (obpa3); oOoznauaercsi X—Y (uuTaercs: OToOpa)keHHE
MHO)KeCTBAa X B MHOXKECTBO Y; €CJIM COOTBETCTBHE CIOPBEKTHUBHO,
TO: 0TOOpakeHHe MHOYKECTBA X Ha MHOXKECTBO Y);

IlepecTanoBka — onpeaescHRE HOBOTO JTMHEHHOTO YHOPSIOYCHHS
B IJIMHEWHO  YNOPSAOYCHHOM  MHOXXECTBE,  IPHMEHEHHE
MOJACTAaHOBKM K  KOHCYHOMY  JIMHEWHO  YIOPSIIOYECHHOMY
MHOXECTBY.

IlepecTanoBKH —  pa3IW4yHbIC JUHEHHO  YHOPSIOYCHHEIC
MHOECTBA, COCTOSIIIIUE U3 BCEX IEMEHTOB HEKOTOPOTO 3aaHHOTO
OCHOBHOTO MHOXXECTBA; €CIIH OCHOBHOE MHOXKECTBO COJCPXKUT N
pa3IMYHBIX AJIEMEHTOB, TO YHCIO P, BceX MepecTaHOBOK
BBIpaxkaeTcst popmymoii P,=n!

IlepecTaHOBKH ¢ MNOBTOPEHHUSIMH — TIEPECTAHOBKHA TaKOTO
OCHOBHOTO MHOXXECTBAa, CPEAM N 3JIEMEHTOB KOTOPOTO HMeEeTCs
TOJBKO A Pa3MUYHBIX: TIEPBBIN 3JIEMEHT MHOXKECTBA MIMEETCS B M,
9K3EMIUIIPax, BTOPOIl AJIEMEHT B M, IK3EMIULIPAxX | T. A., IPHYEM

m+m,+..+tm =n YUCJIO  BCEX  IICPECTAHOBOK  C

NOBTOPEHUSMM  BBIPAXaeTcsi B BUJIEC  TOJMHOMHMHAIBLHOIO
mymy ...y n!

ko3 punmenTa P, = .

mylmy!..m; !

Hoayrpynma, accounaTHBHAS CHCTEMA — MHOXECTBO, B KOTOPOM

onpeJieicHa aCCOMATHBHAsA OMHapHas alreOpanyeckas OIeparus.

Pa3memreHusi —  pasnmUuHBIC  JIMHCHHO  YIOPSJOYCHHBIC
PaBHOMOIIHbIE MOJMHOXECTBA HEKOTOPOTO 3a/JIaHHOTO0 OCHOBHOI'O
MHOXKECTBA; €CJIH OCHOBHOE MHOXKECTBO COJCPIKUT N Pa3IHYHBIX
DJIEMEHTOB, TO YMCiIo0 A", BCEX M-DJIEMEHTHBIX Pa3MELIEHUM UK
m-pa3MenieHui BBIpakaeTcss B BHJAe yObIBaromiero (akTopuaia
A", =n(n-1)-....(n-m+1).

Pe(l).]IeKCI/IBHOCTL — CBOMCTBO 6I/IHapHOFO OTHOLICHUS COACPIKATH
JAuaroHajib  OpsaMoro KBaJpaTa pacCMAaTpUBACMOI'0 MHOXKCCTBA:

oTHoIIeHHe R pe(bJIGKCI/IBHO, ecimu XxRx pH BCEX X.

CI/IMMeTpI/I‘IHOCTb — CBOICTBO 6I/IHapH01"O OTHOIICHUS
oTHomIeHHe R CUMMCETPUYHO, €CJIN U3 XRy BcCeraa Ciacaycer yRX
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CoBepleHHasi AM3BIOHKTHBHAs HOpMaJIbHAsi (opma — nosHas
JIU3bIOHKTHBHAS HOpManbHas (GopMa Takas JAM3bIOHKTHBHAS
HOpMaibpHas (opma maHHON (QOpMysBI, Kaxkmas dSJIeMEHTapHas
KOHBIOHKIIUSI ~ KOTOPOW  COJEPXHT BCE  paccMaTpuBacMbie
MepeMEeHHbIe, TPUYEM KaXKA0€ M0 OJJHOMY pasy.

CoBepuieHHasi KOHbIOHKTHBHAsI HOPMAJIBHAsT (popMa — MOJTHAS
KOHBIOHKTHUBHAsE HOpMaibHas QopMa Takas KOHBIOHKTHUBHAS
HOopManbHas Qopma naHHOW (OPMYIIBI, KaKIas dIIeMEHTapHas
JU3BIOHKIMS ~ KOTOPOM  COINEP>KUT BCE  paccCMaTpUBacMbIE
MEepPEMEHHBIE, IPUYEM KaXKJ0€ [0 OTHOMY pasy.

Coueranust —  Ppa3IMYHBIC PaBHOMOIIHBIC IIOAMHOXXECTBA
HEKOTOPOTo 3aJaHHOI'O0 OCHOBHOI'0O MHOXXECTBA, €CJIIM OCHOBHOC

MHOKECTBO COACPKUT N PA3IUYHBIX D3JICEMCEHTOB, TO YUCIIO C;n

BCEX M-dJIEMEHTHBIX COYETAHWN WM M-COYCTaHUMA BBIPAXACTCA B

!
m n!
BHJE OMHOMHUANbHOrO Koddpdunuenra C, = ———.
m!(n —m)!
CoueTaHusi ¢ IOBTOPEHUSIMH — COYCTAaHHS B CIy4ac OCHOBHOTO
MHO)KECTBa, COZEPKAILEro N pa3jIMuHbIX 3JIEMEHTOB, IO CKOJBKO
YTOJTHO 9K3EMIUISIPOB KaXJIOT0; YUCIIO M-3JIEMEHTHBIX COYETaHHUH C

m n+m-—1!
MIOBTOPEHUAMHU BhIpaXkaercs B pune: C =
n+m-1 : '
m!(n—1)!
CuyeTHOEe MHOKECTBO — MHOXECTBO, SKBUBAJICHTHOE MHOXKECTBY
N Bcex HaTypajbHBIX YHCEIN; HAIp., MHOKECTBO BCEX LIENBIX YHCEJ
Z, MHOXXECTBO BCEX palMOHANBHBIX duced (Q, MHOXKECTBO BCEX
panMoHaIbHBIX TOYEK INIOCKOCTH [[IPOCTpaHCTBa].

Cropbeknns, CIOPLeKTHBHOE COOTBETCTBHe (0TOOpaskeHHe) —
TaKOe COOTBETCTBHE (0TOOpa)keHHe) Mexy MHOKecTBaMu X U Y
(X—>Y), mpu KOTOPOM KaXIblii dJIEMEHT MHOXecTBa Y
COOTBETCTBYET HEKOTOPOMY 3JIEMEHTY MHOKECTBa Y.

TpaH3UTHBHOE 3aMbIKaHHe — OWHApHOE OTHOmeEHHe R,
ompeneNeHHOe Kak OOBeNWHEHWE BCEX CTENeHeH HTaHHOTO
6unapHoro otHomenus R: xR'y Torma u Tombko Torma, Koraa
HaWJETCs HATYPaJbHOE YHCIIO N Takoe, uTo XR'"y.
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TpaH3UTHUBHOCTH — CBOHCTBO OMHAPHOTO OTHOIICHHS: OTHOIIICHHE
R TpansuTuBHO, eciu u3 xRy u yRz Bceraa cnenyer xRz.

DJjieMeHTapHasi M3BIOHKLIMSI — JU3BIOHKIHSA, BCE WICHBI
KOTOPOHl  SIBIISIOTCSL  DJIEMEHTapHBIMH  (OpPMYyJaMH WIH HUX
OTPHUIIAHUSMH.

3JIeMeHTapHaﬂ KOHBIOHKIIMA — KOHBIOHKIHUA, BCEC YJICHBI
KOTOpOﬁ SABJIAKOTCA  3JICMCHTApHbBIMU (bOpMyJ'IaMI/I nim ux
OTpULIAHHUAMU.

CioBapb TEpMHHOB 110 Teopuu rpagos

Anukanyecknii rpag. OpueHTupoBaHHbBIN rpad, He ComepIKaIlui
HHKAaKOTO OPHEHTHPOBAHHOTO IIHKJIA.

BepumuHa rpada. JIn6o xoner kakoro-au0y b pedpa rpada, mudo
M30JIMPOBAHHAS TOUKa rpada.

T'aMuabTOHOBA JIMHUSA. DJIEMEHTAPHBIA UK, TPOXOMSIIHNA TIO
BCEM BepIiiHam rpada.

I'panbr  mHoOroyroabHoro rpada G. UYacTh IUIOCKOCTH,
orpaHHYEHHAss KaKUM-HUOYAb MHHHUMAIBHBIM IUKIOM U3 G win
MakcuMaibHbIM nukinoM C; rpadga G; B mociegHeM cilydae 3TO
4acThb IUIOCKOCTH, Jiexamas BHe C;; ee Ha3blBalOT TaKxke
0eCKOHEUHOI1 IrpaHkIo.

I'pad. @urypa, cocrosimast U3 ToueK (Ha3bIBAEMbIX BEpIINHAMU) U
OTPE3KOB, COCHUHAIONIMX  HEKOTOphlE M3 OTHUX  BEPIIMH.
CoenuHsIome OTPE3KH MOTYT OBITh IPSIMOJIMHEHHBIMH HWIIH
KpUBOJIMHEHHBIMH, OHA Ha3bIBAIOTCS pedpamu rpada.

I'pap G*, nBoOlicTBEHHBI MHOTOyroipHOMYy Tpady G.
MHoroyronsHBIH Tpad, Kakaas BepIInHa KOTOPOTO COOTBETCTBYET
ompezeneHHoi rpanu rpada G, a Kaxknas rpaHb — ONpPEIEICHHON
BepmmHe rpada G. Ie BepmmHbl Tpada G* coennHeHBI peOpoM B
TOM M TOJNBKO B TOM CIy4ae, KOTJIa COOTBETCTBYIOIIME TpaHH
rpada G nmeror obuiee pedpo.

JBynoasHsrii rpad. I'pad, BepmIMHE KOTOPOrOo MOXHO pa3AeiInTh
Ha J[Ba HENEPECEKAIOIMXCSl MHOXKECTBA TaK, YTO BEPLIMHBI OJHOTO
M TOT'O JK€ MHOXKECTBA HE COEIMHEHBI MEX Ly CO00H pedpamy.
Jepeo. Cs3HbI Tpad), HE UMEIOIINH IIMKJIIOB.

Jonexadap. MHOTOTpaHHUK, OTPAaHUYCHHBIA 12 TATHYTOIHHBIMHU
TPaHsIMH.
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Jononnenue G rpada G. I'padp G cocrout u3 Bcex pedep (M ux
KOHITOB), KOTOpbIe HEOOX0AUMO 1n00aBuUTh K G IUIsl TOTO, YTOOBI
TTOJTYYHJICS TTOJTHBIN Tpad.

HN3oqmpoBaHHas BepmmHa. BepminHa, U3 KOTOpOW HE HMCXOAMT
HHU OJTHOTO pedpa.

HN3omopdubIe rpadsnl. ['padsr G, 1 G, H30MOPHHBI, €CIN MEXKITY
UX BEPUIMHAMH MOXXHO YCTaHOBHUTH TaKO€ B3aWMHO OJHO3HAYHOC
COOTBETCTBUE, 4TO Maphl BepmuH rpada G; B TOM U TOJIBKO B TOM
cllyyae COGJUHEHBI peOpoM, KOTIa COCOUHEHBI  pedpoM
COOTBCTCTBYIOIIME TMapbl BepmmH Tpada G,. B cioyuae
OpUCHTHUPOBAHHBIX TPa(oOB 3TO COOTBETCTBUC JOJDKHO COXPAHSITH
OpHUEHTAIHIO pedep.

Hxoca’ap. MHororpaHHuK, orpaHudeHHBIH 20 TpeyroJbHBIMHU
TpaH;IMH.

NHuuaeHTHOCTHL pedpa M BepmiMHbL. PeOpo Ha3wpBaeTcs
WHIWICHTHBIM BEpIIMHE, €CIM OHa SBISIETCS OIHHM W3 €ro
KOHIIOB.

Kopennb aepeBa. Jlio0as BepumimHa, KOTOPYIO MBI BhIOMpaeM 3a
HAYaJIbHYIO TOYKY JICpPEBa.

Kpartnsbie pedpa. Eciu nBe BepumHbl rpada coeanHeHbl 0Oosee
4eM OJTHUM PeOpoM, TO KaXKI0e TaKOe PeOpO HA3BIBACTCSA KPATHBIM.
Jlec. I'pad, Bce CBSI3HBIE KOMIIOHEHTHI KOTOPOTO SIBJISIOTCS
nepeBbsIMU (Tpad) Oe3 LUKIIOB).

Maxkcumanabhblii muka C; MHoroyrojibHoro rpadga G. Iluxi,
OKpyxkaromuii Becb rpad G.

MuHUMaJBHBIH LUK MHOroyrojsHoro rpaga G. Iluxi,
00pa3oBaHHBIN TPAaHUIHBIMH pebpamu OJTHOTO u3
MHOTOYTOJIFHIKOB, COCTaBIsAfommx G.

MHororpanauk. TpexMepHoe Teno, TpaHHIA KOTOPOTO COCTOUT
U3 TUIOCKMX MHOTOYTOJIBHUKOB.

MHuoroyroasHblii rpad (MHOroyroasHasi ceTb). [Inockuii rpad,
pebpa KoToporo 00pa3yroT MHOKECTBO CMEKHBIX, HE HaJIECraloIInX
JIPYT Ha Ipyra MHOTOYTOJbHUKOB.

HeuerHasi BepmimHa. BepiiuHa, creneHb KOTOpOH HeueTHa.
Hynas-rpad. I'pad, cocrosimmii TOJBKO W3 HM30JIMPOBAHHBIX
BepIIHH: Tpad, He UMEIOIIHHA pedep.

Oo6paTHblii Tpad G* 1A JaHHOT0 OPUEHTHPOBAHHOTO rpada
G. I'pap G* momyuaercs 3 G M3MEHEHHEM HANpaBICHUHA BCEX
ero. pebep.

Onnoponnblii rpad cremenu r. I'pad, cTenmeHH BceX BEPUIMH
KOTOPOTO OJWHAKOBHEI W paBHEI I. (B ciydae opmeHTHpPOBaHHBIX

141

rpadoB Tpebyercsi, 4TOObI CTENEeHH P U P* OBLIM OJMHAKOBHI BO
BCEX BEpLIMHAX M PAaBHBI IPYT APYTY.)

Oxrasap. MHororpaHHuk, OrpaHUYeHHBIN BOCEMBIO
TPEYTOIBHBIMH I'PAHIMH.

OpuentupoBanublii rpad. I'pad, HA KOTOpOM YyKa3aHbI
HamnpaBJIEHUS BCeX ero pedep,

IMepemeexk. [pyroi TepMuH IJIs1 CBA3BIBAIOIIETO peOpa.

IMetas. Pe6po rpacda, o6a KOHIIA KOTOPOTO COBIMAAAIOT.

Inockuii rpad. I'pad, KOTOPHI MOXKHO HAYEPTUTH HA IJIOCKOCTH
TakK, 9YT0OBI €ro pedpa MepeceKaaTruch TOJIBKO B €T0 BEpIINHAX.
Honauwiii rpad. I'pad, no0bie ABE BEpIIMHBI KOTOPOTO COEANHEHBI
peopom. IMonueri rpad, y xotoporo n Bepumuh, umeer n(n—1)/2
pebdep.

IMpaBuibHbIi rpad. MHOTOYTOIBHBIA OMHOPOIHBIN Tpad), TAKOH,
YTO JBOMCTBEHHBIN K HeMY Tpad G* Toxke SBIAETCS OJHOPOIHBIM.
IlpaBuiabHBIE MHOTOTPAHHUK. MHOTOTpaHHUK, BCE TpaHU
KOTOPOTO SBJISIOTCS PAaBHBIMH TPABHIBHBIMH MHOTOYTOJBHHKAMU
U B KaXJOH BEpIIMHE KOTOPOTO CXOTUTCS OTHO W TO K€ YHCIO
pebep.

Pedpo rpada. Kpusasi, coenunsiomas 18e BepIIMHbI rpada U He
cojieprKamias APYrux BEPLINH.

Casi3Hasi KOMNOHeHTa BepmmHbI A. Bce Bepmmubl rpada,
KOTOpBbIE MOXXHO COEIMHUTH C TOYKOH A WemsIMH, U Bce
MHIOUICHTHBIE UM pedpa.

Cesi3ublii Tpad. I'pad, xaxknas BepHIMHA KOTOPOrO MOXKET OBITh
coelMHeHa HEKOTOPOH TEIbIo C JII000H APYToi ero BEpITHHOMN.
Cas3biBamoiee pedpo. PeOpo, ymaneHwe KOTOPOrO MPUBOJHUT K
YBEJIMYEHHUIO YUCIIa CBSA3HBIX KOMIIOHEHT Tpada.

Cmemanublii  rpad. Ipad, Ha KOTOpOM HMEIOTCA Kak
OpPHECHTUPOBAHHBIC, TAK 1 HEOPHEHTHPOBAaHHBIE pedpa.

Crenens p(A) BepmmHbI A. UYwmcio pebep, cxomsmmxcs B
BepimHe A. Jns opueHTHpoBaHHOTO rpada p(A) o3HayaeT YMCiIo
BBIXO/SIINX pedep, a p*(A) — uucio BXOAAIMX pedep B BEpLIMHE
A; B 3TOM CiTydae UMEIOTCS JIBE CTETICHH.

Terpasap. MHororpaHHuK, OrpaHUYEHHBIN YETHIPHMS
TPEYTrOJILHBIMU TPAHSIMH.

Hens. Jluaus Ha Tpade, HEe mpoxoisuias HH MO KakoMy pedpy
GoJiee 0THOTO pa3a.

Muka. 3aMKHYyTas LeMb.

Hukanyeckoe pedpo. PeOpo, He sABIISIONIEECS CBSI3BIBAIOLIIM.
Hurkaomatudeckoe unciao rpaga G. Yucino pedep rpada G
MHHYC YHUCIIO €r0 BEPIINH IUTIOC SIMHHALIA.
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= YerHas BepmunHa. BepinHa, cTeneHb KOTOPOH YeTHA.

= Diinepos rpad. ['pad, comepxamuii HitnepoBy JIHHUIO.

=  DiinepoBa aunus. Llens, mpoxomsmias mo BceM pedpam rpada B
TOYHOCTH 10 OTHOMY pa3y.

=  DjaeMeHTapHas uenb. Llens, He MpoxondInas HU Yepe3 OTHY U3
CBOMX BEpIINH O0Jiee OHOTO pasa.

=  DjeMeHTAPHBIN HUKJ. [{UKI, HE MPOXOAALUIMM HU Yepe3 OAHY U3
CBOUX BEPIIUH OoJiee OTHOTO pasa.
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HCIIONIE3YEMOM 1T MOJCIHPOBAHHS JETEPMUHUPOBAHHOTO TIOBEICHUS
TEXHUYCCKHX 00BEKTOB WIH 00BEKTOB peasbHOTO MUpa.
Ha »rame anamm3a TpeOOBaHWN W ONPEACICHHS CICHH(PHKAIUN
quarpaMMa  IEepeXOOB  COCTOSHMW — JIGMOHCTPHPYET  ITOBCJICHHC
pa3pabaTbiBaéMoOil IPOrpaMMHON CHUCTEMBI TPH TOJTYYCHUH YIPABISIONIAX
BozneicTBuil. [lon ympaBnsromuMu BO3ACHCTBUAMHM WM CHTHAIaMU B
JMAHHOM CJIy4Yae TOHUMAIOT YIPABIAIONIYI0 HHQOpMAIHIO, MOTyYaeMyIo
cucteMoi u3BHE. Hampumep, ynpapisiolNIMMU BO3ACUCTBUSMU CUUTAIOT
KOMaHJbl TIOJIb30BATCISl M CHTHAJIBI JATYMKOB, IMOAKIIOYCHHBIX K
KoMmmbloTepHOM cucteme. [lonmyduB Takoe ympaBisroliee BO3JEHCTBHE,
pa3pabaTeiBacMas CUCTEMa JOJHKHA BBHITIOTHHUTH OTpeCICHHbIC ISHCTBHS U
WM OCTaTbCs B TOM JK€ COCTOSSHHM, WJIM TIEPEUTH B JPYroe COCTOSHHUE
B3aUMOJIECHUCTBUSA C BHEIIHEHN Cpenon.
JInst mocTpoeHUsl AMarpaMMbl TIEPEXOJIOB COCTOSIHMH HEOOXOAWMO B
COOTBETCTBUU C TEOPHEH KOHEYHBIX aBTOMATOB OIPEIETUTh: OCHOBHBIE
COCTOSTHUS, YTPABJIAIONINE BO3JEHCTBUS (MM YCJIOBHS IEepexoja),
BBITIOJTHSIEMBIC JIEHCTBUS M BO3MOXKHBIE BapHAHTHI MEPEXOJOB W3 OJHOTO
COCTOSIHUSI B Jpyroe. YCIOBHbIe 0003HA4YCHHS, WCIIOJIB3yeMble TIpH
MTOCTPOCHHUH AUATPAMM IEPEX00B COCTOSIHUH, MMoKa3anbl Ha puc. [.1.1.

YcinoBue
Hwms _
COCTOSIHHS HeiicTBHE
—’
a) ) 6)

Puc. /I.1.1. YcnoBHble 0003HaYeHUs MarpaMM IEpexo0B COCTOSIHUIL: a —
TEPMHHAIILHOE COCTOSIHUE; O — IPOMEKYTOYHOE COCTOSIHUE; B — IEPEXOJ

Ecnu nporpamMHas cucrema B rpouecce (GyHKIHOHUPOBAaHHS aKTHBHO
HE B3aWMOJCHCTBYET C OKpYyXaromeh cpenoi (Moab30BaTeNeM WIN
JaTYUKaMM), HalpuMep, HCIOJb3yeT MPUMUTUBHBIH HHTephelc u
BBITIOJIHSIET HEKOTOPBIE BBIYUCICHHS O 3aJaHHBIM HCXOJHBIM JaHHBIM, TO
JuarpaMMa IepexoJOoB COCTOSIHHH OOBIYHO MHTEepeca He MpeiacTaBisieT. B
3TOM CiIydYae OHa JEMOHCTPUPYET TOJIBKO ITOCIEIOBATEIBLHO BEIIONHICMBIC
Tepexoibl: M3 MCXOTHOTO COCTOSHUSI B COCTOSHHE BBOJA JAHHBIX, 3aTEM
TIOCJIC BBIMTOJTHEHUSI BBIYMCICHUH — B COCTOSIHME BBIBOJIA M, HaKOHEl, B
COCTOsIHME 3aBepiIeHus padoTsl (puc. J1.1.2.).
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COCTOSTHHE 3aBepLIeHHs
| H Bxon 4.| Bruixoa A’I |
Beerna Beerna Beerna
Hunonam3anns Boiunciaenns 3aBepuieHne

Puc. A.1.2. Jlnarpamma TIEpexoJ0OB  COCTOSHUH  IPOrPaMMHOTO
obecrieueHns, akTUBHO HE B3aMMOICHCTBYIOIIETO C OKPYKAIOIIEeH cpemoit

JUIs MHTEPaKTHBHOTO INPOrPAaMMHOIO OOCCIICYCHUSI C Pa3BUTHIM
MOJIH30BATEIILCKUM HHTEP(EHCOM OCHOBHBIC YIPABISAIONINE BO3IACHCTBHS —
KOMaHJIpl [0JIb30BATENsl, MJIsi MPOrPAMMHOTO OOCCIICUYCHHUS PEallbHOrO
BPEMCHU — CHTHAJBI OT JATYMKOB W/WJIHM OINEPaTOpa IPOU3BOACTBEHHOIO
nporecca. OOIIUM s 3TUX TUIOB MPOTPAMMHOTO OOCCIICUCHHUS SIBISCTCS
HAJIMYHAC COCTOSIHUS OXWAAHUSA, KOTAa TIporpaMMHOE oOecreucHue
MPUOCTAHABIUBACT PAa0OTy MO MOIYYCHUS OYEPETHOTO YIPABISIOMIETO
Bo31eicTBHA. ISl MHTEPAaKTHBHOTO MPOTPaMMHOT0 o0OecrieueHus Haubosee
XapaKTepHO TOJTydeHHe KOMaH/ pa3iudHbIX TmoB (puc. J1.1.3), a eciau 310
elle M MporpaMMHOE oOecriedeHHe pealbHOro BPEMEHH — OJIHOTHITHBIX
curHamoB (im0  OT  MHOTHX  JATYMKOB, JIMOO  TpeOYyrOImUxX
MIPOJOIHKUTEIHHOM 00paboTKN).

B otnuune oT UHTEPAKTUBHBIX CUCTEM JJISl CUCTEM PEaTbHOTO BPEMEHU
O0OBIYHO YCTaHOBJICHO 0OJIEE€ KECTKOC OTPaHMYCHUEC HAa BpeMsi 00paboTKU
MOJYYCHHOTO CHTHAJa MPOTrpaMMHOr0 obOecrieucHHs. Takoe OrpaHHYCHHE
4acTo TpeOyeT BBITONHCHUS JOMOJHUTEIBHBIX HCCICIOBAHUN IOBEICHHS
CHUCTEMBl BO BpEMEHH, HallpUMeEp, C Hcmosib3oBaHueM ceteil Iletpu umu
MapkoBckux MIPOIIECCOB.

K  mporpammHOMy  oOeccredeHuio, TpeOymoomeMmMy  yTOYHCHHUS
0COOCHHOCTECW  TOBEJCHUS  MOCPEACTBOM  IIOCTPOCHHSI  JHATPaMMBI
MEPEXO/I0OB  COCTOSIHUM, OTHOCHUTCS UM MPOrpaMMHOE OOECIICUYCHUE,
OpPUCHTUPOBAHHOE Ha paboTy B ceTh. [Ipy 3TOM OTAETBHO CTPOSIT MOJICIU
TOBEJICHUS CepBepa M KIIMEHTA, MPEACTABIISAS COOOIICHHS, IepeaBacMbIe
MEXIy HUMH, B BUJIE YIIPABJISIOIIHUX BO3ACHCTBUIA.

146



Hexoanoe CocrosHue
COCTOSIHHE 3aBepIIeHHS

Beeraa Komanaa

Huuunanusauus 3aBepuenne

Bosneiicrsue 1 BosneiicTBie 3

@Oynkums 1 Oyuknns 3
Bospeiicrene 2

Dyniuns 2

Puc. I1.3. [Ipumep auarpaMmbl TIEPEXOJOB COCTOSHHHA IMPOTPaMMHOTO
obecrieueHus1, aKTUBHO B3aUMOAEHCTBYIOIIEr0 ¢ OKpYIKaloIIei cpenoii.

HcexonHoe CocTosinHe
COCTOSIHIE 3aBEPUICHHS
Beerpa Komanna
HHuunaauzauns 3aBepmenne

Bsoa/Be16op

Beinosnenne
dopmyabl

.__...

Bsoa Buaa
pe3yabTaTa

BeiBoa TabauibL
HJIH NOCTPOeHHe
rpatuka

Beoa
HHTEpBaJIA

Bribop
mara

Puc. I1.4. JluarpamMmma TIEpexOJIOB COCTOSHUH TPOTpaMMBbI TOCTPOSHUS
rpadukoB (Tadmuin) GpyHKIHH

I[Ipumep. Paccmorpum auarpaMmy MNEPEXONOB  COCTOSHUM  AJst
MpOrpaMMBI  MMOCTPOCHHS TpapukoB (GYHKIHUH OFHON TMEpPEeMEHHON.
[IporpaMma OTHOCHTCS K KJacCy HMHTEPAKTHUBHBIX, COOTBETCTBEHHO Ha
dTarne aHalli3a W OMpeAeNieHUs crenu(UKaIi 1eIecoo0pa3Ho YTOUYHUTh
MOBEJICHHE TpOTpaMMbl Ha YpoBHE HWHTepdelica C IMOJb30BaTeiIeM, TEM
0ojiee, YTO HaIM4YME MPOCTOTO HHTEpdelica OrOBOPEHO B TEXHUUISCKOM
3amannu. OmMH #W3 BO3MOXKHBIX BAapHWaHTOB JHAarpaMMbl IEPEXOJIOB
COCTOSIHUM TporpamMmbl mpeictaBieH Ha puc. J.1.4. [Tonyuennyto
JMarpaMMy IEpeXOf0B COCTOSIHMM CJEeIyeT COrjlacoBaTh C 3aKa3udKOM
MIPOrPaMMHOTO 00ECTICUCHHSI.
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Jononnenne 2. CTpykrypHbie kapTbl KoHcTaHTalina

Ha cTpykTypHOIi KapTe OTHOIIEHUS MEXIY MOIYJISIMH IIPEICTABISIOT B
Buae rpada, BEpIIMHAM KOTOPOTO COOTBETCTBYIOT MOAYJIH U oOIiue
00JIacTH JMaHHBIX, a JyraM — MEXKMOIYJIbHBIC BBI30BBI M OOpaIlCHUs K
001IMM o0acTsIM JTAaHHBIX.

Paznmmuarot getsipe Tuma BepivH (puc. J1.2.1):

®  MOJIYJb — HOANPOrpaMma,

®  [OJCHCTEMA — IPOrpamMmMma,

e  OuOIMOTEKa — COBOKYIHOCTH HOAMPOrPaMM, Pa3MEICHHBIX B
OTAEIBHOM MOJIYJIE,

e 001acTh JAHHBIX — CTIENHAIHLHBIM 00pa3oM odopMIIeHHAs
COBOKYITHOCTb JJAHHBIX, K KOTOPO# BO3MOXKHO 00pallieHUue U3BHE.

[Ipu 3TOM OTAETBHBIC YaCTH MPOrPAMMHON CHCTEMBI (IIPOrPaMMBbI,
HOANPOrPaMMBbI) MOTYT BBI3BIBATHCS TOCICAOBATENBHO, NAPAIJICIBEHO W
Kak conporpaMmsl (puc. [1.2.2).

Yaire BCEro UCMONB3YIOT 10CI€0068amenbHblil BBI30B, IPH KOTOPOM
MOJIyJIH, IEpeaaB YIPaBICHHE, 0XKUAAIOT 3aBEPIICHHS BEIIOTHEHUS
BBI3BaHHOI IIPOrpaMMBbl WM OAIPOIPAMMEIL, YTOOBI IIPOJIOIKUTD
HpepBaHHy0 00paboTKy.

Obaactn
Moayas Iloacncrema Bubdanorexka AAHHBIX

a) ) @) 2)

Puc. J1.2.1. O603na4yenwus BepimH 1o crangapram IBM, ISO u ANSI: a —
MOJIYJIb; 6 — TMOJICUCTEMA; @ — ONOIMOTEKA; 2 — 00JIACTh TaHHAX

Ion napannenvhviv  BBI30OBOM — [OHHUMAIOT — pacliapajieHMBaHue
BBIYHMCIICHUH HA HECKOJbKUX BBIYUCIHUTENAX, KOrJa MNpPU aKTHBU3ALMH
JIPyToro Tporiecca TaHHbIH Tporiece poaosnkaeT padoty (puc. /1.2.3.a). Ha
OJTHOIIPOIICCCOPHBIX KOMITBIOTEpAX B MYJIETHIIPOIPAMMHBIX CpPEllaX B 3TOM
cllydyae HayMHAaeTCs IIOIEPEMEHHOE BBINOJHEHHUE COOTBETCTBYIOIINX
nporpamMM.  [lapajmienbHeie  HpPOLECCHl  OBIBAIOT  CHHXPOHHBIE |
aCHMHXpOHHBIE. JIJIT  CHHXPOHHBIX TIPOIECCOB  ONPENEISIOT  TOYKH
CHHXPOHHM3AallMM — MOMEHTHI BpPEMEHH, KOIJa MpPOU3BOIUTCS OOMEH
nHpopmaruen.
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>

B

a)

=
N

Puc. [1.2.2. O003HauCHHS THIIA BBI30BA: d — MOCJICIOBATEIILHBIN BBI30B; 6 —
TapajuIeNbHBIN BBI30B; 8 — BEI30B COMPOTPAaMMBI MEXY MPOIecCaMiu

ACHHXPOHHBIE TIPOLECCHl OOMEHMBAIOTCA HH(OpPMALUENR TOIBKO B
MOMEHT  aKTHBU3AallMM  IapajulebHOr0  mpormecca. Ilox  ewizo6om
conpozpammpl TOHUMAIOT BO3MOYKHOCTb MOOYEPETHOTO BBIIOJHEHHS IBYX
OJTHOBPEMEHHO 3aIYIIEHHBIX POrpaMM, HalpUMEp, €CIIM OJHA [IporpamMma
MOJICOTOBMIIA TIAKET JAHHBIX JUIS BBIBOJA, TO BTOPAsk MOXET €€ BHIBECTH, a
3aTeM IEPEeHTH B COCTOSHHE OXHIAHUS CIIEAYyOlIero makera. Ilpudyem B
MYJIBTHUIIPOrPAMMHBIX CHCTEMax OCHOBHAs MpOrpamma, MepejiaB JaHHbBIC,
MpoJoDKaeT paboTaTh, a HE MEPEXOMUT B COCTOSHHE OXHIAHUS, Kak
n3o0paxkeHo Ha puc. [1.2.3, 6.

OcHoBHoIi npouece t
AKTHBH3alus >
napauie/ibHOro
npouecca /
IIapanienbHO BBINONHSAEMbIH Npoiece )
a
_ Ilporpamma
Banycm Hepe;[aq
HpOFpaMMbl JAaHHBIX
Conporpamma

Puc. J1.2.3. luarpamMMsbl peasiM3anny NapajuieIbHOTO BBI30Ba (@) U BBI30Ba
COIIPOTPaMMBI (). BBINIOJIHEHUE; — — — — OKU/IaHHE
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A A A
1

B B C B

a) o) 8)

Puc. J1.2.4. O603HaueHus1 0COOBIX yCIOBHI BBI30BA: @ — IUKIMYECKUH; 6 —
YCIIOBHBIH; 6 — OJHOKPATHBIN

Ecnu crpenka, n3o0paxarorias BbI30B, KacaeTcs OJI0Ka, TO oOpalieHue
MPOUCXOJUT K MOJYJIFO IIEJTHMKOM, a €CJIA BXOAUT B OJIOK, TO — K DJICMEHTY
BHYTpH MoayJsisa. Ilpu HEOOXOIUMOCTH Ha CTPYKTYpHOH KapTe MOXKHO
YTOYHUTH OCOOBbIC YCIOBUS BbI30Ba (puc. [[.2.4): IHUKINYECKUI BBI3OB,
YCIIOBHBI BBI30B M OJHOKPATHBI BBI30OB — MPU I[OBTOPHOM BBI30BE
OCHOBHOT'O MO/IyJIsi OZIHOKPATHO BBI3bIBAEMBI MOJYJIb HE aKTHBU3UPYETCSL.
CBs3d TO JaHHBIM H  yIOPaBICHUIO  O0O3HAYAIOT  CTpEJKaMH,
napajulelibHBIMA ~ Jyre  BbI30Ba, HANpPaBJICHUE CTPEJKH  YyKa3blBaeT
Hanpasnenue cBs3u (puc. J1.2.5). CrpykrypHble KapThl KonHcTaHTaiiHa
MO3BOJISIFOT HATJISHO MPEICTABUTh PE3YNbTAT JICKOMIIO3UIUH POTPAMMBI
Ha MOIYJH M OLCHHUTh €€ Ka4yeCTBO, T.C. COOTBETCTBHE PEKOMCHIAIUSM
CTPYKTYPHOTO MPOrPaMMHPOBaHUS (CUCIUICHUE U CBI3HOCTBD).

A A

AN

B B
a) 0)

Puc. J1.2.5. O6o3HaueHue THIIA CBA3U: @ — 10 JJAHHBIM; 6 — I10 YIIPABJICHHIO

JI7st OCTANBHBIX TTOAPOTPAMM UMEIOT MECTO 0COOBIC YCIOBHS BBI30BA 1
U cBs3eit (puc. [.2.5.).
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