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1. BBenenue

B coBpeMeHHOM MUpe KOMITBIOTEPHBIE CETH, Hanpumep, MHTepHeT u TenedonHas
CETh OKPY’KalOT HAC U UTPAIOT HEMAIOBAXXHYIO POJIb B )KM3HU uejoBeka. KommbroTepHas
ceTb — 3TO cucTeMa, o0ecreyuBaonias oOMeH NaHHBIMH MEXAY BBIYMCIUTEIHHBIMU
YCTPOHCTBAMH — KOMIBIOTEpaMH, CEepBEpaMU, MapIIPYTH3aTOpaMU WU JIPYyTUM
o0Opy/lOBaHMEM WA MPOrpaMMHBIM obOecrieueHueM. I[lpu opranuzamum nepeaadu
JAHHBIX MEX]y IByMsl y3JIlaMH BHYTPH KOMITBIOTEPHOM CETH HEOOXOIUMO OI[CHUBAThH €€
HaAEKHOCTh, BEb BAXXKHO MOHMMATH JAOUAET M MHGPOpPMAIUs A0 KOHEYHOTO IMYHKTA,
HaAIpUMep, MOTYYHT JIU 0aHK CBOEBPEMEHHO 3alpoc OT OaHKOMAaTa O CIIMCAHUU CPECTB.
B nanHol npoekTHOM paboTe HaA&KHOCTh CBSI3U OINPENEISAETCS KaK BEPOSITHOCTh
TOTO, YTO JAaHHBIE, MepeAaBacMbie U3 y3/a «A», YCIENIHO JOCTUTHYT KOHEYHOTO y37a
«B». Orta paborta nocpsiieHa METoJaM OIPEAEIEHUS 3TON BEJINYUHBI.
[lenbto paboThI ABJISETCS CPaBHEHUE CIIOCOOOB OINpEAEIeHUS HAIEKHOCTU CBA3H
MEXIy y3JaMu B rpade.
Takum 00pazom, Ui pelieHus! OCTaBIEHHON 1IeJIM Mbl MOKEM C(OPMYJIMPOBATH
3a1a4u pabOThI:
1. PaccmoTpeHHe HEKOTOPBIX CLIOCOOOB ONpeesieHUs] HalEKHOCTU CBA3H.
2. CpaBHEHHE SKCIIEPUMEHTAIBHOTO U AaHATTUTUYECKOT0 METOI0B PELICHHUS.
3. Pa3pabotka mporpaMMmbl I ONpenesieHus Haa&KHOCTH CBSI3W  Ha

MIPOU3BOJILHOM rpade.



2. ®opMaT JaHHBIX

PaccmoTpum dopmaT BXOJAHBIX JAHHBIX JTAHHOMW MPOrpaMMBI.

KoMmrmproTepHas ceTb BBOAWTCS IOJIB30BATEIEM B BHAE Ipada, B KOTOPOM Y3JIbI
MPEJCTABISAIOT KOMITBIOTEPHI, AATYUKH, PETPAHCIATOPHI, MAPLIPYTHU3ATOPHl U T.1I., a
IpaHu MPEJCTaBISIOT HACATBHBIN OecriepeOOMHBIN KaHal CBI3U MEXIY ABYMS y3JIaMu
CETH.

Taxke Moap30BaTelh OCYIIECTBISECT BBHIOOP HAYaJIbHOTO M KOHEYHOTO Y3JIOB.
HauanpHblll y3€1 — HMCTOYHMK NEPEAABAEMOro curHana. KOHEYHBIM y3€l — IyHKT
HA3HAYCHUS MEPEAABAEMOI0 CUTHAA.

KaxnoMy y3iIy CETH COIOCTaBlieHa €ro HaJekKHOCTh. HanéxHocTh y3ma —
BEPOSATHOCTh €0 UCIIPABHOM pabOThl B MOMEHT Iepelayu CUTHaa.

B xadecTBe BBIXOJHBIX JJAHHBIX MPOTrPaMMbI MOJIb30BATEIb MOy YHT:

e BepoATHOCTh TOrO, YTO CUTHAJI JIOCTUTHET KOHEYHOT'O Y3714, MOJCUYATAHHBIN
JIBYMsI crioco0amu;

e PEUTUHT BIUSHUA Y3J10B HAa HAEKHOCTD CBS3U.

e ['paduk 3aBUCUMOCTH OTHOCUTEIHHON MOTPEITHOCTH IKCIIEPUMEHTATBLHOTO

MCTOIA OT KOJIMYCCTBA OKCIICPUMCHTOB.



3. DKCIepUMEHTAIbHBIA METO/ oNpeae/ieHusi HAAEKHOCTH CBSI3M B

CeTMH.

OnpeneneHue HaIEKHOCTH CETH SKCHEPUMEHTAIBHBIM METOJIOM OCHOBAaHO Ha
MPOBEJICHUH HKCIIEPUMEHTA OOJIBIIOE KOJUYECTBO pa3. 3a CYET BO3MOKHOCTH U3MEHSTh
KOJIMYECTBO MOBTOPEHUN IKCIIEPUMEHTA MOKHO PETYIMPOBATH CKOPOCTh U TOYHOCTD €0
paboTHI.

Kaxngomy y3my rpada comocraBieHa BEpOSITHOCTh HCIPABHOM  pabOTHI
COOTBETCTBYIOIIETO y37a KOMIBIOTEpHOM ceTu. Ha oOcHOBaHMM STOTO 3HAYCHHUS
MporpaMma BBIHOCUT CIy4allHbIM 00pa3oM pelieHre o0 yaajaeHuu y3ia u3 rpada. Ito
HMHATHPYET TIOJIOMKY Vy3Jla B CETH. 3aTeM TMporpaMMa TIPOBOJIUT TPOBEPKY
CYIIIECTBOBAHMS XOTs ObI OJIHOTO MYTH U3 HAYAJIBHOTO y371a B KOHEUHBIH y3en. Eciu Takoit
MyTh CYIIECTBYET, TO TMporpaMMa YBEIWYMBACT 3HAYCHHE CUYETYMKA YCHEITHBIX
sKcriepuMeHTOoB. [lociie mpoBeneHust 3aJaHHOTO KOJIMYECTBA IKCIIEPUMEHTOB MPOrpaMma
MOJICUMTHIBAET JIOJIIO YCHEHIHBIX SKCHEPUMEHTOB. IJTO YHUCIO M OyneT NpUMEpPHO
PaBHATHCS HAAEKHOCTH CBSI3W MEXKIY 3aJaHHBIMH y3namu. Ha pucynke 1 m3o0OpaxkeHa

0JIOK-cXxeMa JaHHOTO aJITOpUTMA.



Crapt

O

Konwuecteo
MTepaLni;
pad

N
N

LIMKN No KonWyecTey
MTEpaLMi

N
K

Co30ate KOMWH
nonb3oeaTenkscKoro rpada

LIMKN no KonWYecTay yanoe B
rpadge

YaanuTe W3 rpada
Y3en C 3aAaHHONA
BEPOATHOCTE)

KOHEL LMKNE NO KONWMYecTey
Yanoe 8 rpacge

CywecTeyeT
*¥0TA Gkl
OJWH NYyTh W3
ABB?

YRENMUYMTE CUBTYNK
YCMElHkIX 3KCNepUMEeHTOR

KOHEL, LMENA N0 KoNH4YecTsy
MTEpaLMA

h 4

PasgenuTe KONWYecTED
YCNeWwHelx 3KkcnepiMeHToB
Ha odllee KONWYecTED
IKCNepuMeHToR

BepHyTe gonw
YCMelHE
SKCMepUMEHTOR

KoHew

Pﬂcyll()l\‘ 1. Bnok-cxema AJITOPUTMA SKCIICPUMEHTAJIBHOT0 ONIPEACICHUS HaJEKHOCTH CBSI3H



4. OnucaHus AaHAJIUTHYECKOT0 METO1A

PaCCMOTpI/IM QHAJIMTUYCCKUMN MCETOI OIIPCACIICHUA HAACKHOCTH CBA3M.

[TycTh MMeeTCs KOMIBIOTEPHAS CETh, IPEICTABIICHHAS CJIeTyIONUM rpadom (puc.

2):

Pucynok 2. [lpumep epagha komnvromepnoti cemu

Cunmne kpyru (BepiimHbI rpada) COOTBETCTBYIOT y3jJaM KOMIIBIOTCPHOW CETH.
3eneHble JIMHUU (TpaHu rpada) COOTBETCTBYIOT KaHalaM CBSI3U MEXAy HUMH. B 1ieHTpe
KaXI0r0 Kpyra u300pakeHO Ha3BaHue y3ina (@, b, ¢, d) u yka3aHa HaJe)KHOCTb TaHHOTO
y3J7la B KBaJIpaTHBIX CKOOKax. {151 mpOCTOTHI MPEIONI0KUM, YTO HAJE)KHOCTh KaKIOTO
y3na paBHa 0.5. C 3Toll BepOSTHOCTHIO y3ed OyJIeT KOPPEKTHO paboTaTh BO BpeMs
[epe1adyu CUrHaa.

BriOepem y3e1 a B KaueCTBE HAYaJIbHOTO y3ja, a 0 B Ka4yecTBE KOHEYHOTO y3Jia U
MOMBITAEMCS AHAIUTUYECKUM IIyTEM ONPELEIUTH BEPOATHOCTh MPOXOXKJICHUS CUTHAJIA.
Ha Bpemst oTcTpaHuMmcsi OT BEPOSITHOCTHOM TPHUPOABI MOCTABICHHOW 3ajauul U OyaeT
ornepupoBaTh coObITUsAMH. HauHem ¢ coObiTusi «cur”an gomiem». O003HaUUM €ro Kak
coobitie Y. HaxoxeHne BEpOATHOCTH HACTYIUICHHS ATOTO COOBITHS SIBJISICTCS HaIIeH
3ajadeit. OueBUAHO, YTO ATO COCTAaBHOE COOBITHE, KOTOPOE MOXKHO Pa3JIOKUTh Ha
HEKOTOpBIE dJIeMeHTapHbIe coObITHs. [TonpoOyem onpeneauTh 3TH COCTaBHBIC COOBITHS.

Haunem ¢ paccmotpenus y3ioB KoMIblOTepHOW ceTtu. KoppekTtHas pabota
KOHKPETHOTO y3JIa CETH — ATO AJIEMEHTApHOE COOBITHE, UMEIOIIEE TOJIHBKO JBa MUCXOJa:

«y3en pabotam» U «y3en ciaoMaincs». Beegem o6o3HaueHus s 3tux coobituil. Ilycth
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cobbITHe A OyIeT COOTBETCTBOBATh paboTe y3ia a, coobiTre B — padoTe y31a b, coObITHE
C — pabote y31a C, a coosiTre D — pabote y3na d.

Takum 00pa3oM MBI UMEEM OJIHO COCTaBHOE cOObITHE Y U 4 3JIEMEHTApHBIX
cooeiTust A, B, C, D. Haitnem dopmy 3aBucuMoctd Y OT Ha3BaHHBIX AJIEMEHTAPHBIX
coObrTiii. HetpynHo poragaThes, 9To (OPMYIHPOBKA «CUTHAJ JOIIEI TOXKISCTBEHHA
(hOpMyYTUPOBKE «CYHIECTBOBAJ XOTSl Obl OJIMH IyTh U3 HAYAJBHOTO Yy3Jia B KOHEUHBIN.
Hatinem Bce myTH U3 y3ia a B y3ei b:

e a-b-d
e a-c-d
e a-b-c-d
e a-c-b-d
3anumieM coOBITHSI, COOTBETCTBYIOITNE KOPPEKTHON paboOTe KaXKI0TO MyTH:
e P,=AANBAD (1)
e P, =AANCAD (2
e P;,=AANBACAD (3)
e P,=AANCABAD (4)

3anuiiem JIOTUYeCKOoe BhIPAKEHUE JUIsl COOBITHS Y

Y=P,VP,VP;VP, (5

[lepenuiiem, noactaBus (1)-(4) B (5):

Y=AABAD YV ANCAD V ANCABAD V AANBACAD (6)

Jlerko 3aMeTUTh, UTO OTIEPAHIbI TOCICTHEH TU3BIOHKIINHA SKBUBAJICHTHBI:

Y=AABADV ANCAD V ANBACAD (7)

Taxke MOXHO TPUMEHUTH 3aKOH MOTJIOMICHUS IS TU3BIOHKITNHN:

Y=AANBAD V AANCAD (8)

3mech MBI 3amMe4aeM TEPBYK0 OCOOEHHOCTh: HEKOTOphle TpaHu Tpada (a,
COOTBETCTBEHHO, W KaHaJbl CBS3U) MOXXHO YAQINTh 0€3 KaKoro-inOo BIHMSHUS Ha
HAJISKHOCTh CBSI3W MEXIY ONpEIeICHHBIMU y3damMu. B manHoM mpumepe nytu 3 u 4

3aBUCAT OT myTed 1 m 2. Takue myTu jganee OyAyT MMEHOBATHCS CIOKHBIMH ITY TSIMH.



Cno>XHbIN MyTh — 3TO TAKOH MyTh, KOTOPBIN SIBJISIETCS HAAMHOKECTBOM JIFOOOT0 APYTroro
MyTH C TOYKH 3PEHUS BXOMSIINUX B HETO y3JI0B.

4.1 Teopema 0 CJI0K€eHHH BEPOSITHOCTEH

[Tponomxum paccmotpenne dhopmyisl (8). JlanHas ¢popmysia npeacrabisieT cooom
JIOTUYECKOE BBIPAKECHHE, 3alUCAaHHOE B BUJE JU3bIOHKTUBHOM HOPMaJbHOU (HOPMBI.
[TonpoGyem onpenenuTh BEPOATHOCTh HACTYIUICHUS cOObITUSA Y. BCrioOMHUM Teopemy o
CJI0’KEHUM BEPOSITHOCTEN:

Beposamnocmu nosenenuss 00H020 U3 08yX HeCOBMECMHBIX COObIMULL pABHA CYMMeE
8epOsIMHOCMEL IMUX COObIMULL.

P(AvB)=P(A)VP(B)

[TonnpoGoBaB mpuUMEHUTH 3Ty Teopemy K ¢opmyrne (8), Mbl CTOJKHEMCS C
npobinemoit —  coobitust AABADUAACAD  ABISIOTCS ~ COBMECTHBIMH.
JIeHCTBUTEILHO, HUYTO HE MEIIAET TOMY, YTOOBI OJJHOBPEMEHHO paboTajH y3IHl a, b, C,
1 d. DT COOBITHS BIOJIHE MOTYT MPOU30UTH OHOBPEMEHHO.

PaccMmoTpum 0000111€HNE CHOKEHUST BEPOSTHOCTEH JIJIs1 COBMECTHBIX COOBITHI:

Beposammuocmu cymmol coemecmHublx coObImMull 8bI4UCTACMCA NO hopMmye.

P(AvB)=P(A)VP(B)—P(AAB)

Pacmpum nannyro ¢hopmyily Ha HECKOJIBKO COOBITUMN. 31€Ch MOKHO MPUMEHUTH
dbopMyny BKIIOUCHUNU-UCKIIOUEHUH — KOMOMHATOPHYIO (HOpMyJy, TO3BOJISIONIYIO
OTIPEECTUTH MOIIHOCTh OOBEAMHEHNSI KOHEYHOTO YHCIIa KOHEYHBIX MHOXECTB, KOTOpHIE
B 0OIIEM CITydae MOTYT MepPeceKaThCsl IPYT C IPYTOM.

®opmyiia BKIOYEHUN-UCKIIOUECHUM:

U4
i=1

= A=Y JAN A+ D AN AN A — .+ (1) AL N Ap 0.0 Ay

i<j i<j<k

BeposiTHOCTh CyMMBI TpeX COOBITHIA:
P(AVBvVC)=P(A)VP(B)VP(C)—P(AAB)—P(AANC)—P(BAC)V
VP(AANBAC)



BI/II[HO, YTO KOJIHMYCCTBO CcClIaraCMbIX HAYMHACT OYCHDBb 6BICTpO pactu IIpu
YBCIMYCHUHU KOJIUICCTBA COOBITHIA. OHpGI[GJII/IM 3aBUCHUMOCTD KOJIMYCCTBA ClaraCMbIx OT

KOJIMYECTBA COOBITUH B JAN3BIOHKIWH:

n!
k!(n-k)!

F(x) = X§=1 Cof s tae Cyf =

CrtaHOBUTCS TIOHSATHO, YTO QJITOPUTM, OCHOBAHHBIH Ha MaHHOW (hopmyre, OyaeT
uMeThb ciioskHocTh O(N!), uto sBnsieTcs HenpuemiieMbIM. [To3TOMy clieTyeT paccMOTpeTh
OPYTOU MOAXO/I.

4.2 CoBepllieHHasi JU3BIOHKTHBHASI HOPMAaJIbHas (hopma

PaccmoTpuM BapuaHT HaxO0XJICHHUS BEPOSITHOCTH COOBITHS Y C TIOMOIIBIO
npeodpazoBanusi Gopmysibl (8) B TakoW BHI, B KOTOPOM HCKIIOYEHO MOSIBJICHUE
COBMECTHBIX cOObITHI. B Takom citydae MOXKHO OyAeT MPUMEHUTH (HOPMYITY CIOKEHHUS
BEPOSITHOCTEN HECOBMECTHBIX COOBITHIA.

Onuoit w3 ¢dopM mMpencTaBiICHUsS JOTHYECKUX BbIpakeHuit sBisercas CIHD
(coBepiieHHast NTU3bIOHKTHBHAS HOpMabHast popma). CIITHD sto wacthslit ciryqait JIHO,
YIIOBJIETBOPSIONINM CIIETYIOIIUM TpeOOBaAHUSIM:

e B (opMyJie HET OJJMHAKOBBIX CJIaraeMbIX;

® B KaXJOM CIIara€MOM HET MOBTOPSIOUINXCS IEPEMEHHBIX;

® KaXKJOE€ CJIaraéMoe COJIEPKUT BCE IIEPEMEHHBIC, OT KOTOPBIX 3aBUCHUT
JIOTUYECKOE BBIPAKEHHUE.

CAH® nogxomut 11l penieHys mocTaBlieHHoH 3aaaun. M3 tpedoBanuii k CIIHD
CIeAyeT, YTO BCE COCTaBHBIC COOBITHA (ClaraeMble AU3BIOHKIIUMN) SIBJISIFOTCS TMOMAPHO
HECOBMECTHbIMU, cienoBaTenbHo, K CIAH® MoxHO mpuMeHUTh (HOpMYIy CIOKEHHS
BEPOSATHOCTEH HECOBMECTHBIX COOBITHH. PaccMoTpuM oaMH M3 cIOCOOOB HaXOKICHUS
CIH® st ©U3BECTHOTO JIOTUYECKOTO BBIPAKEHUS.

4.3 Haxoxaenne C/IH® no Tadauie HCTHHHOCTH

[Ipomomkaem paccmatpuBaTh Gopmyiy (8). s ymoOCTBa, mepenuiieM ee e
pas:

Y=AABAD YV AANCAD (8)
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CoctaBuM TabJWIly MCTHHHOCTH JAaHHOTO BhIpakeHHs (Tabiuna 1). OTMmeTnm
TOJBKO T€ CTPOKH, Y KOTOPBIX MPUCYTCTBYET €AMHUIIA B KoJoHKe Y. Kaxaas Takas ctpoka
OyleTr TMpeCTaBJsITh cjaraeMoe JU3BIOHKIHMH. Kaxkmoe criaraemMoe COCTOUT U3
KOHBIOHKIIMM BCEX IEPEMEHHBIX, OT KOTOPHIX 3aBUCHUT BbIpakeHue. IlepeMeHHas B
cllaraeéMoM BXOJHUT B JBYX (popMax B 3aBUCUMOCTH OT 3HAUCHUS B SUCHUKE Ha TOW Ke
CTPOKE U B COOTBETCTBYIOIIEM CTOJIOIE TAOIHIIBI.

3anumeM noxyuusiryrocs CAH® st Beipakenus (8):

Y=(AABACAD) V(AABACAD)V(AABACAD) (9)

Tabruya 1. Tabauya ucmunnocmu gpopmynet (8)

B

= = R ] ] ] ] ] o o o o o o o o B
= = | ] o o o o | | | | o o o o

= | o o | | o o | | o o | | o o a
= o ~| o r| o | o | o | o | o | ol o
= o B o r| o o o o o o o o o o o X

N neucTtBuUTENBHO, BUAHO, YTO BCE CllaraéMble IIOMAPHO HE COBMECTHBI.
CrnenoBaTelbHO, MOXHO TPUMEHHUTH (OPMYJIy CIIOXKEHHUS BEPOSTHOCTEH IS
HECOBMECTHBIX COOBITHIA:

P(Y)=P(ANBACAD)VP(AANBACAD)VP(AANBACAD)

Pacnumem kaxpoe cliaraeMoe B COOTBETCTBHU C TEOPEMOM 00 yMHOXEHUU

BeposiTHOcTe. CoOwiTust A, B, C, D saBIsOTCA d3J€MEHTapHBIMH, CJIEI0BATEIBHO,

HC3aBUCUMBIMHU, ITIO3TOMY:
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P(Y) =

P(4) « P(B) * P(C) * P(D) +
P(A) = P(B) = P(C) * P(D) +
P(A) « P(B) =« P(C) = P(D)

[logcTaBuM 3HAYEHHA HAIEKHOCTU COOTBETCTBYIOIIMX Y3J0B. 11 COOBITHIA,
BXOJIAIIIMX C HWHBEpcUed, OyJeM HCIOJb30BaTh BEPOSTHOCTh OTKa3a Yy3Jja, KOTopas
BhIYKcisgercs o gpopmyne P(X) = 1 — P(X)

P(Y) = 0.5* + 0.5* + 0.5* = 0.1875

Takum 00pa3om, BEpOSTHOCTh TOTO, YTO CHTHAJI M3 y3Jia 8 JOCTHUTHET y3la b
cocrasisier 0.1875.

PaccmoTpum Hepocratok naHHoro noaxoza. OH 3aKkiro4aeTcsi B COCTaBICHUU
TaOJIUIBI MICTHHHOCTH. KonmuecTBo cTpok B Tabmuie uctuHHOCTH paBHsercs 2V, roe N —
KOJIMYECTBO y3JI0B B MCXOAHOM cetr. ClienoBaTeNnbHo, anroputMy norpedyercs 2V pas
BBLIUMCIIMTE JIOTHYECKOe BhIpakeHHe. ANroput™ obnamaer cioxksocteio 0(2V), uro

J0CTaTOYHO MHOTO. B ¢Bsi3u ¢ 3TUM paccMoTpuM apyroi croco6 cocrasnenust CIIHO.
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4.5 BeiBoa CIH® u3 ITH®
Paccmotpum apyroii rpad (puc. 3).

Pucynox 3. Ipagp komnviomepnoii cemu
BeiGbepem a um d B KayecTBe HAYaJIbHOTO M KOHEYHOTO Y3JIOB. AHAJIOTHYHO
npeapIAyIeMy PUMEpy HaiiieM Bce myTy u3 a B d:
1. a-b-c-f
2. a-d-e-f
3. a-d-c-f
4. a-b-c-d-e-f
Cpazy ke ompexnensieM, 4YTro IyTb 4 SBIAETCS CIOXKHBIM, T.K. SBISIETCS
HaJMHOXECTBOM MapipyTa a-b-c-f. Y nansem ero u3 paccMorpeHusi.
3amumem JJH® g cobbrtust Y. [l mpocTOThI 31€ch U faiiee OyJaeM OIMyCKaTh
CHUMBOJI ONIEpaTOPa KOHBIOHKIINH:
Y = ABCF v ADEF v ADCF (10)
Haiinem CIH® n100bIM U3 YK€ paCCMOTPEHHBIX CIIOCOOOB M TOMBITAEMCS HAUTH
KaKkue-1M00 3aKOHOMEPHOCTH:
Y = ADEFBC v ABCDEF v ABCDEF vV ACDFBE v ABCDEF v ABCFDE
V ABCDEF Vv ABCDEF (11)
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Cnengyer oOpaTuTh BHUMaHue Ha TO, yTo jJroboe ciaraemoe B CHAH® moxkHO
noiayunuth u3 ciaraemoro B JJH® myteM noOaBiieHHS HENOCTAIONIUX MHOXUTEICH M
n00aBlIeHUs HOBOT'O CJIaraeéMoro, KOTopoe KOMIEHCUpyeT u3mMeHenus. Hanpumep:

ABCF = ABCFDE v ABCF(DE)
= ABCFDE v ABCF(DVE)
= ABCFDE v ABCF(D VE)
= ABCFDE v ABCFDV ABCFE
(11)
Taxxe npeoOpa3yeM HOBBIE ClIaracMble:
ABCFD = ABCFDE vV ABCFDE (12)
ABCFE = ABCFDE v ABCFDE (13)
[ToacraBum (12) u (13) B (11) u ynpoctum:
ABCFDE vV ABCFD Vv ABCFE
= ABCFDE v ABCFDE v ABCFDE vV ABCFDE vV ABCFDE
= ABCFDE v ABCFDE v ABCFDE VvV ABCFDE

OO6paTuM BHUMaHUE, 4TO, B35IB OJHO ciaraemoe u3 JIH® u npruMeHnUB HECTIOKHbBIC
npeoOpa3zoBanus, ™Mbl nomnyuwtn ¢parment CHH®. TlpoBens aHamoruyHbIe
npeoOpa3zoBanus i Apyrux ciaraeMbix u3 JJH® u ynpoctuB pe3ynbrar, Mbl OTy4UM
nckomyro CJIH®. MoXHO 3aMETHUTh, YTO JAHHBIN AITOPUTM JIETKO aBTOMATU3UPOBATH.
Heo6xomumo st kakoro ciaraemoro JJH®:

® HAWTH Y3Jbl, KOTOPBIE B HEM OTCYTCTBYIOT;

® HalTH KOMOWHAIMIA OTCYTCTBYIOIINX Y3JIOB, T/I€ KAXKIABIA y3€7 MOXKET OBITh
c uHBepcuen win 0e3 Hee, (B mpuMmepe Bbimie i ciaraemoro ABCF ato
xom6unauuu DE,DE, DE, DE);

e 700aBUTHh K KaXJIOW KOMOWHAIIMU MCXOJHOE CJIaraéMoe B BHJIC OTEpaH[a

KOHBIOHKIOWH 1 JOIMHMCATh K BBIPAKCHHUIO (B IMPHUMEPEC BBILIC 3TO ClIaracMbIC

ABCFDE,ABCFDE,ABCFDE, ABCFDE);
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JI71s1 HEKOTOPBIX cllaraeMbIX KOMOMHAIMKU OYyAyT MOBTOPSATHCSA. DTO HEOOXOAUMO
y4uThIBaTh U HEe N00aBisATh B C/IH® crnaraembie, KOTOpbIE B HEM YK€ MPHUCYTCTBYIOT,
9TOOBI U30€KaTh TPYJOEMKOI'0 C AITOPUTMUYECKON TOUKH 3pEHHUS YIIPOILIEHUS HTOTOBOTO
BBIPAKEHUS.

JlaHHy10 3aKOHOMEpPHOCTh MOXHO HCIIONb30BaTh sl Oosiee 3()PeKTUBHOTO

noctpoenust CIH®. Ha pucynke 4. npueieHa 06JI0K-cxemMa pa3padOTaHHOTO alrOpUTMA.
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Cnucok Bcex
nyTein

YAanuTb CNOXHbIE NYTH

Mony4nTb MHOMECTBO
Y3108, OT KOTOPbIX
3aBUCKUT XOTA 6bl 0AUH
nyTb

Linkn no Bcem
NPOCTbIM NYTAM

Mony4nTb CNNCOK
y3n0B,
NPUCYTCTBYIOLIMX
B NyTH

Mony4nTb CAMCOK
y3N08B,
OTCYTCTBYIOLLMX B
nyTm

Co3paTb
charaemoe CAAH®

Jo6aBuTb
NpUCYTCTBYIOLLME
y3/bl K
cnaraemomy

JobaButb
OTCYTCTBYHOLWME
y31bl K
cnaraemomy ¢

KoHeL, uuKkna no
YcraHoBuTb N = BCEM NPOCTbIM

27M(Kon-Bo
OTCYTCTBYHOLLUX
y3nos) - 1

nyTAm

[Jo6aBuTb y3bl
Mapupyta K CAH®

LUnkn no
KoMBUHaLUuam oT
1a0N

HagmHoxecTtBo
KombuHaumm
yxe 6bino
obpaboTtaHo?

MponycTuTh AobaBuTb
KOMBUHaLMKU- KOMBMHaLMIO K
NOAMHOXECTBa CAH®

KoHew, unKkna no
KOMbBMHaLuMAM OT
l1ao0N

[o6aBuTb NyTb K
CMUCKY
pPaccMOTPEHHbIX
HaAMHOXeCTB
KOMBUHaLMKA

Pucynox 4. Brok-cxema ancopumma nocmpoenus CI{H®
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B peanuzainuu JaHHOTO ajaropuTMa HCIOJb3YIOTCS OUTOBBIE ONEpallid BMECTO
MAaCcCHBOB, YTO MO3BOJISIET 3HAYUTEIBHO YCKOPUTH paboTy. B dacTHOCTH, claraeMbie
CJAH® mnpencrapisitoTcss B BHJE 1IeJIOro 4uciaa B JaBondHor dopme. Kaxapiii Out
COOTBETCTBYET Y3JIy KOMIIBIOTEPHOM CE€TH U YKAa3bIBAECT, BXOJAWUT JHU y3€]1 B JAHHOM
cliaraeM B MpSMOM WM HHBEpPCHOU (opMe. BuToBbIe omepanuu Takke YCKOPSIOT
BBIYMCIICHUE KOJMYeCcTBa KOMOMHAIMKM (Kakgas KOMOMHAIMS Tak)Ke IPeICTaBIIIEeTCS
LETBIM YUCJIOM).

CoxpaHeHue Crucka y>xe 00paO0TaHHBIX CllaraéMbIX MO3BOJISIET MPOITYCKATh YacTh
uTepalii BHyTPEHHET 0 1HUKJIa, YTO TAK)KE 3HAUUTENIbHO YCKOpsET paboTy aJiropuTMa.

[IpennoxxeHHbld  aNropuT™M  00JafaeT  CIOXKHOCTBIO,  MEHBIICH,  YeM
AKCIIOHEHIIMANIbHASL, 4YTO JejlaeT ero Oosiee 3PQPEKTUBHBIM TI0 BPEMEHHU, YEM
PacCMOTPEHHBIE BhILIE. TakKe TaHHBIN aJrOPUTM 3aBUCUT OT KOJIMYECTBA ITYTEH, a HE OT

KOJIMYECTBA y3JI0B, YTO JENAET €ro emie Oonee 3(PPEKTUBHBIM Ha HEKOTOPBIX BHIAX

rpados.
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5. Onucanue BCIOMOraTeJIbHbIX aJITOPUTMOB

5.1 Iouck 106010 NyTH U3 HAYAJIBHOTIO y3J1a B KOHEUYHBIH y3eJl.

[Touck mr060r0 MyTH M3 HAYAJIBHOTO y3Jla B KOHEUHBIM Y3€J, OCYIIECTBISETCS
OJilaroiapsi MOMCKY B IIUPUHY - OJHOMY U3 METOA0B 00x0/1a rpada.

5.2 PaGora aaropurma

[Touck B mmpuHy paboTaeT MyTEM MOCIEAOBATEILHOTO MPOCMOTPA OTAEIBHBIX
ypOBHeM rpada, HauuHasl ¢ y3Ja-UCTOYHUKA U.

PaccmoTpum Bce pébpa (U, V), Beixoasmue u3 y3ia U. Ecau ouepengnoit yzen vV
ABJISIETCSL LEJIEBBIM Y3JIOM, TO TOHCK 3aBEpIIAETCSA; B NPOTUBHOM cllydyae y3en V
nobasisiercst B ouepenn. [locne Toro, kak OyayT npoBepeHsl Bce pédpa, BHIXOJAIINE U3
y371a U, U3 O4epeu U3BJIEKAETCS CIEIYIOIUI y3el U, U MPOLECC MOBTOPSIETCS.

HedopmanbHoe onncanne anroputMa noucka B IIUPUHY:

1) ITomecTuTh y3el, C KOTOPOTO HAYMHACTCS IMOWCK, B W3HAYAIBHO IMYCTYIO

ouepeb.
2) W3Brieupb U3 Havyaga oYepe/iv y3ei U IIOMETUTh ero Kak pa3BEPHYTHIN.
3) Ecnmu Tekymmii y3en SBISETCS IEJICBBIM Yy3JIOM, TO 3aBEPUIMTH IMOHWCK C
PE3YIBTATOM «YCIIEX).

4) B mpoTHMBHOM Ccllyyae, B KOHEIl O4Yepeq JJO00aBISIFOTCS BCE IMPEEMHUKH
TEKYILEro y3ja, KOTOphIE el HE pa3BEPHYTHI U HE HAXOASATCS B OUEPEIU.

5) Ecnu odepenp mycTa, TO BCE BEPUIMHBI CBA3HOTO rpada ObLIM MPOCMOTPEHBI,
CJIEI0BATEIbHO, 1IEJIEBOM y3€Jl HEJOCTHKUM M3 HayalbHOT0; 3aBEPIIUTh MMOUCK
C pe3yJIbTaTOM «HEyJauya.

6) BepHyTbes K 11. 2.

5.3 Ilouck Beex myTei B rpade U3 HAYAJIbLHOIO0 y3J1a B KOHEYHBII y3eJl.

[Touck Bcex myTeit B rpade 13 Ha4aJIbHOTO y3J1a B KOHEUHBIH y3€l1, OCYLIECTBISIETCA
Oyiaroapsi aTOPUTMY MTOUCKA B TITyOUHY.

Ha pucysnke 5 npezacraBieHa 0J0K-CXeMa JJAHHOTO alropuTMa.
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Mowuck Beex NyTeit

Tpad - graph

Co34aTb HOBbIW CMIUCOK Y3108 -

path

BblbpaTb HaYaNbHbIH y3en B
KayecTse TeKyLiero
currentNode = graph.StartNode

Mowck B [nybuny
DFS(graph, currentNode,
path)

Mouck B rayBuHy - DFS

fo6asute B nyTb - path yzen
currentNode

flenaetca
NV TEKYLIMIA y3en
(currentNode)
OHEUHbIM Y310MZ

Konuuectso
COeAMHEHUIH TeRyLLero
y3na (currentNode) ¢
APYTUMU y3NamMu
paBHa 07

LMKk no konuuectey
COeANHEHWIA Y TEKYLLETO
y3na (currentNode);
uTepartop i

CopepuT an
TeKywui nyTo (path) i-
Y3eN C KOTOPbIM CBA3aH

TeRyWwui ysen

Cosaatb konuio - pathClone -
TeKylero nyTi - path

connection = i-i y3en ¢
KOTOpPbIM CBA3aH currentNode

Mouck B FTnyBuHy
DFS(graph, connection,
pathClone)

Aa

Jo6aBuUTb B CNUCOK BCEX MYTEN
8 rpade Tekyw it nyTe - path

KoHeu uukna no
KONMYECTBY
COESANHEHMIA Y TEKYLLEro
yana

Pucynok 5. bBiiok-cxema aaropurMa HaxoKIeHHs BceX MyTeit
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6. Onucanmne CTPYKTYpPbI NPOEKTA

6.1 luarpa

MMa KJIacCCoOB

AnalyticalProcessing |

<<Unepdeiico>

|EventProbabilityProvider

LinearLogicEquation

double GetCventProbability(int

eventindex);

List<List<int=> ConjunctionList

double GetProbability(Graph)

GraphEventProbabilityPravider

v

PathSearcher

Graph < AnalyticalProcessor
double GetEventProbability(int
eventindex); double Calculate{Graph)
Graph MainFerm GuiPreferences
List<Node> GraphNodes Graph Font
List<Patn> Paths " addNode(s v, retiabiity) Fontize
Starthade AddConnection{Node, Nodek) DefaultNodeColor
__[:d_N_n_dE ____________________ DrawGraph(Graph) EllipseDiameter
Connect{NodeA, NodeB) CaleulateAnalytical{Graph) OutlineDiameter
List=Node> GetNodes() CalculateCxpiremental{Graph) DelaultNodeReliability
List<Nodes GetPaths() ShowNodeRatingTable{Graph)
? NodeRatingForm Experimentor
Graph double Experiment(Graph)
Show{)
Node Path
X List<Node> PathNodes
¥
Index
-
Name

List<Nades Cannections
Reliability

IsStart

IsEnd

FindAllPatns(Graph)
PathExistanceCheck(Graph)

Pucynok 6. Juacpamma xraccos

6.2 KpaTkoe onucanme KJiaccoB

e MainForm -
BSaHMOI[eﬁCTBHH C ITIOJIB30BATCIICM.

IMOCTPOCHHUEC MOICIIN KOMHBIOTCpHOfI CCTH, YCTAHOBKAa HA4YaJIbHOI'O H

KJ1accC

KOHCYHBIX Y3JI0B U T.II.

e NodeRatingForm — okHO B3aMMOJEHCTBHUS C MOJB30BATENIEM, KOTOPOEC

MPEACTaBIISFOIIAN

cobon

OCHOBHOC

B n1anHOM OKHE TPOUCXOAUT

BBIBOJHT ITOJIB30BaTCIIIO Ta6J'II/II_[y peﬁTHHFa BJIMSTHUS Y3JI0B.

e GuiPreferences — kimacc st XpaHEHHS HACTPOEK I0JH30BATEIBCKOTO

uHTep(delica, HapuMep, pa3Mep y3J0B Ha IKPAHE MOJIb30BATEIIS.
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Graph — maGop y370B W CBsi3ed MEXIy HUMH, MOJCIHPYROMUN Tpad.
XpaHUT HayallbHbIH M KOHEYHBIA Yy3JIbl, & TaKX€ CIMCOK MyTeh U3
HAYAJIbHOTO y3Jia B KOHEUHBIH.

Node — y3en B rpade. XpaHuT HaAEKHOCTH COOTBETCTBYIONIETO Y3JIia
KOMITBIOTEPHOM CETH, & TAKKE CIUCOK COCTMHEHHBIX C HUM JPYTUX Y3JIOB.
Path — nocaenoBaTeNbHOCTD Y3I10B (ITyTh).

Experimentor — kmacc, 3aHUMAIOIIMNACS BHIYMCICHHEM HaIE&KHOCTH CBSI3U
MEXy HayalbHbIM U KOHEUHBIM Y3JIaMH 3KCIIEPUMEHTAIBHBIM METOIOM.
PathSearcher — kimacc BBITOJHSIONIMK MOMCK BCEX MyTeH M3 Ha4aIbHOTO
y37la B KOHEUHBIH, a Tak)Ke MPOBEPKY CYIIECTBOBAHUS XOTS OBl OTHOTO
J1000T0 MYTH U3 HAYAJIBLHOTO y3Jia B KOHEUHBIH.

AnalyticalProcessor — kiacc, peaqu3yroIUid aHATATHUYCCKUH METOJ
OTIpeICICHHS HAIEKHOCTH CBSI3M MEXKTy HA9aJIbHBIM M KOHEYHBIM y3J1aMHU.
LinearLogicEquation — kiacc, mpeacTaBISIONIHIA JOTHYESCKOE BBIPaKCHHE.
GraphEventProbabilityProvider — kmacc, MO3BOJSIONINI ONpPEICTUTD
HaJ&KHOCTD y371a TI0 €r0 HHIEKCY W3 JIOTHYECKOTO BBIPAKCHHUS.
IEventProbabilityProvider — wunHTtepdeiic, npeacTaBiasiommi coOoi

KOHBCPTCP HHACKCA COOBITHS B €TO BCPOATHOCTD.
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/. Ioab3oBaTeibCKUd HHTep(eiic

[Tonp30BaTenbCKUI MHTEPQEHC peann30BaH MPU MOMOIIM OHOIMOTeKH WINAdOWS
forms. IlporpamMa wmMeeT OJHO OCHOBHOE OKHO (PHCYHOK 7) B3aWMOJCHUCTBHS C
noJib3oBaTesieM. B nmpaBoii yacTy OCHOBHOTO OKHA PacIoyioyKeHa CTPOKa BBO/IA U KHOIKH
YIPABJICHHUS:

® «COXPaHWUTh JAHHBIC U3 CTPOKHU BBOJA»

® (YCTaHOBHUTH HAYaJHHBIN y3eI»

® «YCTaHOBHTH KOHCUHBIN Y3EI»

® «BBIYHUCIUTH HAAEKHOCTD CBSI3U AKCIIEPUMEHTATLHBIM METOIOMY

® «BBIUUCIUTH HAJEKHOCTD CBSI3U AHATTUTUYECKUM METOJI0M»

® (IOJYYUTh PEUTUHT BIMUSHUS HAAEKHOCTH y3JI0BY»

® (IOJYy4YUTh TPaPUK OTHOCUTEIHLHOM MOTPEUTHOCTH SKCIEPUMEHTAIBLHOTO
METO/1a»

Bonpiyro 4YacTh OCHOBHOTO OKHAa 3aHMMAaeT pabodee IMPOCTPAHCTBO IS
MTOCTPOEHUS MOJICIIA KOMITBIOTEPHON CETH, MPEICTABICHHONW rpadoMm.

Co3nanve HOBOTO Yy3Jla B TMPOM3BOJIBHOM TOYKE pabodero MpoCTpaHCTBA
OCYIIECTBIISETCS JBONHBIM IIETIKOM MBIIIH.

UToO0BI CO371aTh COSTMHEHUE MEXTYy BYMS y3JaMH HEOOXOAMMO IICITYKOM JIEBOU
KHOIIKM MBIIIM BBIOpATh JIFOOOW y3en (y3esl CTaHEeT CBETIIO-CHHHM), a 3aTeM IpaBoOi
KHOITKOM MBIIIIM Ha)KaTh Ha IPYTOH y3€II, C KOTOPBIM ITOJIh30BaTEIh XOUYET CO3/IaTh CBSI3b.

Jlnst ynaneHus CBA3M MEXKAY CBSI3aHHBIMH y3JaMU HEOOXOJIUMO aHaJOTUYHO
CO3IaHUIO CBSI3M BBIOPATH MEPBBIH y3€l HAKaTHEM JICBOM KHOITKU MBIIIH, a 3aTeM ITPaBOM
KHOIIKOW MBIIIY HAKATh HA CBA3aHHBIN y3€Il.

Bp1i6op HavyalbHOTO W KOHEYHOTO Y3JIOB OCYIIECTBIISIETCS Ha)KaTHEM JIEBOUN
KHOITKOW MBIIIIH Ha JKEJIAeMBIN y3€]I U HA)KaTHEeM COOTBETCTBYIOIICH KHOIIKY HA MTAHEIIHU B

MPaBOM CTOPOHE OKHA MPUIIOKEHHUS.
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I[JISI BBIYHCJIICHH A HaI[é}KHOCTI/I CBA3W MCKIAY Ha4YaJIbHBIM M KOHCYHBIM Y3JIaMH
HGO6XOI[I/IMO HaXaTb Ha COOTBCTCTBYIOIIUC KHOIIKH, HA ITAHCIIN B HpaBOﬁ CTOPOHC OKHa

IIPUIIOKCHUS. PCBYJILT&T BBIYHMCJIICHH ITIOSABHUTCA BO BCIIJIBIBAIOIIICM OKHC.

o=l GraphDraw - O X

I Redraw Graph |

Get Rating ] 7

Alt Connecting Mode

4 Set Start || Set EndS
Reliability
05 6
Save 7

Calculate 8
MNumber of Experiments

Experment 9

X:291 Y: 165 Graphindex: 2 IsStart: False |sEnd: False

Pucynok 7. 1 - Havanbubiii y3en; 2 - Koneunsrii y3em; 3 - Tekymmii y3ea; 4 - YcraHOBUTh HavalbHBIH y3ed; 5 -
YcTaHOBUTh KOHeuHBbIHl y3esa; 6 - Ilosie BBoga HaaéKHOCTH TeKyinero ysja; / - CoXpaHUTb H3MEHEHHMsl B IoJie 11 BBOJA
HaJ&KHOCTH TeKyINero y3jia; 8§ — BeIYMCIMTD HAJEKHOCTh CBSI3H AHAJMTHYECKHM MeTOA0M; 9 - BbIUMCIUTL HANEKHOCTD CBA3H
KcHepuMeHTANbHBIM MeToa0M; 10 — KosimdecTBo 3knepumenToB; 11 — [ToyuuTs peliTHHT BJIMSIHUSA Y3JI0B HA HAIEKHOCTD CBSI3H;
12 — mosyunTh rpad)MK OTHOCHTETBHOIT MMOTPEUIHOCTH IKCIIEPUMEHTAIBHOT0 MeTO/1a;

HaxaB Ha KHOIIKY IOJY4Y€HHsS] PEUTHHIA Y3JIO0B, MOJIb30BATEIb MOXKET IMOIYYUTH
CBOJKY O BJIMSIHUM KaXJOTO W3 Y3JIOB CETH Ha HAJAEXKHOCTh CBA3M. Ilocne Haxatns Ha
COOTBETCTBYIOIIYIO KHOTIKY ITOSIBUTCS HOBOE OKHO C Tabutiel. [Ipumep nanHoi Tabauibl
npeAcTaBieH Ha pucyHke 8. B mepBoil kojoHke OyKBaMH JaTHHCKOTO andaBuTa
3aMycaHbl Ha3BaHUA y3710B. Bo BTOpOil KOJOHKE yKa3aHO YUCII0, 0003HAYAIOIIEE CKOJIBKO
pa3 COOTBETCTBYIOLIMI y3ei1, ObLI 331€iCTBOBAH BO BCEX MAPIIPYTaxX U3 HAYAIBHOTO y371a
B KOHEYHBIN. B TpeTher KOJIOHKE HAXOATCS 3HAYEHUS HANEKHOCTH Y3J10B. B ueTBEpTOi
KOJIOHKE HaXOIATCS 3HAYEHUS «PEUTHHIa BaXKHOCTH» KAKJIOI0 U3 y3JI0B. JlaHHOE 4ncIio
YIIPOIIEHHO IMOKAa3bIBAET CTENEHb HETATUBHOTO BJIMSHMS HEHANEKHBIX Y3JIOB HA CETh.
Yucno B 3TOM KOJIOHKE MOKET BapbupoBaThes OT 0 10 1. PelituHr paBHbIN «0» mosy4aroT

TC Y3JIbl, KOTOPBIC HC OKa3bIBAOT HCTATHMBHOI'O BJIMAHUS Ha Ha,[[é)KHOCTB CBA3U MCKIY
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JIBYMsI BRBIOpaHHBIMH y371aMu. PEUTHHT O0JIbIINI HYJIS MTOTYYatoT Y3JIbl IPENSTCTBYIONTNE
CBSI3U MEXKJIy Ha4aJbHBIM M KOHCYHBIM y3JIaMH. YeM OOJIbIe 3TO YKCI0, TEM CHIIbHEE
JIAHHBIN y3€eJ BIUseT Ha HaIEKHOCTh CBsi3u. [Ipu BbIBOJIE JaHHOM TabMuUIIbI, IpOorpaMma
aBTOMATUYECKH COPTUPYET CTPOKU MO 3HAYEHUSM ITOro crtoyidna. Takum oOpazom
M0JIb30BaTENIb MOXKET C/I€NIaTh BHIBOJI O HAIMYUH Y3KUX MECT B CETH U ONPEJCTUTh KaKue
Y3116l TPEOYIOT MOBBIIEHHOTO BIMsAHMS. Hanmpumep, moiab30BaTeslb MOKET ClIeTaTh BHIBO]

0 HeOOXOIMMOCTHU MOBBIIICHUS HAEKHOCTH Y3JI0B C HAUOOIBIIINM PEHTHHTOM.

85 NodeRatingForm - O >

Mode Index Path Entries Reliability Rating -
» 0.5 03
D

05 03
05 02
05

Pucynok 8. Ilpumep Ta6uIbl peiiTHHIa BJUSTHUS Y3]I0B

24



a5l Relative error of experimental method — O >

Relative error of experimental method
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o 1000 2000 3000 4000 5000 6000 J000 8000 9000 10000

Experiments count

Pucynok 9. I'paduk oTHOCHTEIbHON OIMOKHU IKNEPHMEHTATBLHOT0 METOAA
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8. CpaBHeHHe METO/10B

AHaTUTUYECKUA METOJ SIBJISIETCA TOYHBIM, HO MPU ITOM BpeMs €ro padoThl
CyOIKCTIOHCHIIMAJIBHO 3aBUCUT OT KOJMYECTBA MyTEH B MOCTPOSHHOH MOJIb30BATEIIEM
CeTU. DKCIIEPUMEHTAIBHBIN METOJ TPEBOCXOIUT aHATUTUYECKHUI METO IO CKOPOCTH Ha
Oonpimx rpadax 3a CYET CBOEM JIMHEWHOW CIOXKHOCTH, a TaKXe BO3MOXKHOCTU
PETYIUPOBATh KOJUYECTBO IKCIEPUMEHTOB, a CJIEI0BATEIIEHO, M CKOPOCTh €r0 padOoTHI,
HO TP ATOM KEPTBYs TOYHOCTHIO pe3ynbTara. Ha pucynkax 9 u 10 npeacrasieH npumep
MOJIETU KOMITBIOTEPHOU CETH B BUJI€ CETKH 5 Ha 5. AHAIUTHYECKUI MeTO1 0OpadaThIBaeT
3Ty MoJenb 3a 6,5 — 6,7 CeKkyHO. A SKCIEPUMEHTAIbHBIA METOJ C KOJWYECTBOM
skciepuMeHToB B 100 000 Beima€T pe3ynbTat 3a ~3,5 cexkyHasl. [Ipu 3TOM NOrpenHocTh

AKCIIEPUMEHTAIIBHOTO MeToAa cocTapisieT 0koJio 0,07%.

g

&

Redraw Graph

Get Rating

Experimental result: 0.03677
Time: 00:00:03,5747043 Alt Connecting Mode

Set Start Set End

Reliabilty

Save

Calculate
MNumber of Experiments

100000
| Experiment I

Pucynok 10. Pe3y1bTaT 3KCIIepHMeHTAIbHOI0 METOAa

26



Time: 00:00:06.5286201

Analytical result: 0,03651362657547

Redraw Graph

Get Rating

Alt Connecting Mode

Set Start Set End
Reliability

|

Pl'lC)'ll()l\‘ 11. PC'})’,II) raT aHAaJIUTHYE€CKOIo MeToaAa

Tenepb paccMOTpUM Ty XK€ MOJEIb C JABYMS JOMOJHUTENIbHBIMU y3iamu. Kak
nmokazaHo Ha pucyHke 11, Bpems pabOThl aHAIUTUYECKOTO aJIFOPUTMA BO3POCIO B
HECKOJBKO pa3. OTO CBA3aHO C TEM, 4YTO J00aBlIEHWE HOBBIX VY3JIOB BBI3BAJIO
MHOTOKPAaTHOE YBEIMYCHUS KOJIMYECTBA MyTeH. B TO ke BpeMs IKCIIEPUMEHTATbHBIN
aNropuT™M (pUCyHOK 12) pemmi 3a1aqy NpuMepHO TakK ke ObICTPO, KaK U C MPEbIIyIIeH
MoOJIebI0. Jleo B TOM, YTO AKCIEPUMEHTATBLHBIA METO/1 TUHEHHO 3aBUCUT OT KOJIMYECTBA
y3110B B rpade. D10 AenaeT ero 0ojee NpUTroJHbIM JJIsl IPUMEHEHUS Ha MTpakThke. Takxke
MPEUMYIIECTBOM JAaHHOTO aJIrOpUTMa MOXHO Ha3BaThb BO3MOXKHOCTh BapbUPOBATH

CKOPOCTb M TOYHOCTBb, IIOACTpaHMBasA C€ro I10J TCKYIIUEC HYXIbLI II0Jb30BATCIA H

BO3MO>KHOCTH €I'0 BEIUMCIIMTEIbHOM MaIlIMHEI.
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9. BeiBo

B xone paboTsl ObUTH JOCTUTHYTHI BCE MOCTABICHHbIE 1eNU. Bbuin paccMOTpeHsI
HECKOJIBKO CIIOCOOOB OIpeaeneHus] Haa&KHOCTU CBs3U. OCyIIeCTBIEHO CpaBHEHHE
AHATUTUYECKOTO U SKCIIEPUMEHTAIILHOTO CIIOCO00B OnpeeNeH s HaAEKHOCTH CBSI3H.

bbuto  mokazaHO, YTO OKCHEPUMEHTANbHBIM croco0 obnamaer Oousbliei
3¢ (HEeKTUBHOCTHIO TIO BPEMEHH Ha OOJBIIMX rpadax, a €ro TOUYHOCTb PEryIUpyercs
KOJINYECTBOM UTEpaluil. AHAIUTHYECKUH K€ CIIOCcO0 BCET/a BHIIAET TOUHBIN pe3ybTar,
HO B CHITy CBOEH CyOIKCTIOHEHITMAIBHOM CI0KHOCTH, €T0 CTAHOBUTCS TPYAHO IPUMEHSITH
Ha JJOCTATOYHO OoJbIIKX rpadax.

KoneunbiM pe3ynbraTroM paboThl crTaja pas3paboTaHHas mporpamma Juis
ompeaeneHus] HaAE&KHOCTH CBSI3W MEXIy IBYMsS y3JlaMH Ha MPOW3BOJIBHOM Tpade C
NPUMEHEHUEM PAaCCMOTPEHHBIX alropuTMOB. Pa3paboTaHHas mnporpamma HarJjsgHO
JEMOHCTPUPYET  pa3iMuus MEXIy pacCMOTPEHHBIMU IOJIXOJaMH, IO3BOJISIET
aHAJIM3UPOBATh TMPEIJIOKEHHBIE AalTOPUTMBI C TOYKM 3PEHHS WX NPUMEHEHHUS K
KOMIIBIOTEPHBIM ~ CETSAM  pa3Iu4HoON KoH¢urypamuu. Takxke mnporpamMma HUMeeT
NPUKJIAJHOEC 3HAYCHHE B BHUJIE TMOWCKAa «Y3KHX MECT» B KOMIBIOTEPHON CETH

II0JIB30BaTCJIA.
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