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JlaHHbIE - onpeaeeHUs U MHTepIpeTaus

CornacHo «MHpopMalimOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHHU
B oOpaszoBanum» ['OCT P 52653-2006 , nanHbie — mpeacTaBlICHUE
uH(bOopMalud B (POpMATM30BaHHOM BHJIC, IIPUTOJHOM JJIsSI IIepeaadH,
MHTEpHpPETAMA 1 O0OPaA0OTKH.

Cormacno  «CucreMa  CTaHIApTOB MO  MH(pOpPMAIWH,
ouonnoreuHoMy u m3pareiabckoMmy aeiny» I'OCT 7.0-99 | nannbie —
nH(popmalys, o0OpadboTaHHAs U NPEJCTAaBICHHAA B (POPMAIM30BAHHOM
BUJEC IS dajbHEHIIEH 00padOTKHU.

Cnosaps Yuaxosa
Jlanuwbie - CBEACHUS, 0OCTOSITENILCTBA, CIyKaIllue IJIs1 KAKOro-HUOY/Ib
BBIBO/A, PEIICHUS.




Cogpemennntii IkKonomuueckuii ciosaps. 1999

JlaHHbIE

1) ¢akTel m XapaKTepuU3yIOIIMEC HX YHCJIOBBIC, KOJIMYCCTBCHHBIC
[IOKa3aTeJau. HMMEHa, JaTbl COOBITUM CBeIcHHUS 00 DKOHOMHYECKUX
Ipolieccax, MecTax JICUCTBUA,

2) cBenmenus, oOpaboranHbie CIEIUAIBHBEIM O0pa3oM JJIsS IIPUHSITHS
pEIICHUN, NH(DOPMAIIHSL.

Cr06apb IKOHOMUYECKUX MEPMUHOE

JlaHHBIC

1) daxThl, HE CBSA3aHHBIC APYT C IPYrOM: HIMEHA, AaThl, YHNCIIA;

2) cBeAeHMs, 00pa0OTaHHBIC CIICIIUAIBHBIM 00pa30M IS IIPUHSATHS
pEICHUI, NH(OpPMAIIHSI.



https://znachenie-slova.ru/%D1%81%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F

Kpamkuu cnosapv no evtuuciumenivHoi mexHuke, UHHOpMamuKe
U mMmempoao2uu
JlaHHbIE

CBEJICHMS, ITOJYUYECHHBIC ITyTEM U3MEPEHUSI, HAOIIOICHUS, JIOTHYECKUX
WA apu(PMETHYECKUX OMepalyi, MOpeJCTaBICHHbIE B (OpME,
IIPUTOJHOM JJIS IIOCTOSSHHOTO XpaHEeHHUsI, 00pa0OTKU 1 MepeIadH.

Honnwi cnoeapv mepmunos u NOHAMUNL MOOUTLHOU C8A3U
JlaHHBbIE

uH(popMalus, IpeACTaBICHHas B  (POpMaIM30BaHHOM  BHJIE,
IIPUTOJHOM JIJIs1 aBTOMAaTU3UPOBAHHOK OOPaOOTKH.




Cnosaps Osicezosa

JlaHHbIE

1. CBeaeHus, HEOOXOOUMBIC JJIs1 KAKOTO-TO BBIBOJIA, PCILICHUS.

2. CBOICTBA, CIIOCOOHOCTH, KA4€CTBA KaK YCJIOBHUS WJIM OCHOBAHUS JJIS

qCro-To.

Cnosapv Eghpemoesoii

JlanHbIE

CBeneHus, (DaKThl, XapaKTEPU3YIOIIME KOTO-JI., YTO-JI., HCOOXOAUMBIE
IUISL KAKUX-JI. BBIBOJIOB, PEILICHU.

CBoiicTBa, CHIOCOOHOCTH, KaUECTBA KaK yCIOBUS MJIM OCHOBAHMS,
HEOOXOIUMBIE IS YETrO-JI.




Inuuyuxkanoneousn bpokzayza u E¢ppona

JlaHHbIE

— B Bonpocax maremMaruku /I. CyTh BEIUYHUHBI, 3HAYCHUS KOTOPBIX
M3BECTHBI WJIM MPEAIIOJIaratoTCs N3BECTHBIMM; 3HAsI UX, TPEOYETCS B
paccMarprBacMOM BOIPOCE OMPEACINTh HCKOMBIE HEU3BECTHBIC
BEJIMYMHBI.

JI. (Aedopeva) ecTh 3ariaBre OMHOTO U3 COYMHEHUN DBKIIHA,
COCTAaBJISAIOIIETO IIPOAOIKEHUE €TI0 " DIIEMEHTOB' .

Kemopuoocckuir cnoeapn

JlaHHbIE

D10 wuHGpOpmalys, OCOOEHHO (haKThl M YHCHA, COOpaHHBIC IS
MOCJIEAYIOUIETO HMCIIOJIb30BaHUS IPU INPUHATUUA peElIeHUU. JlaHHBIE —
3TO MH(OpPMAaIKS B 3NEKTPOHHOM (opme, NpUrogHas JIJIsl XpaHCHUS U
0JIb30BAHHSI KOMIIBIOTEPOM.
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dujiocodpusi paccMarpuBacT IpeoOpa30BaHUE CBEICHUH B
JaHHblie, JAHHBIX B MH(OpMAINIO, a UH()OPMAIIUHN — B 3HAHUS.

Knoepueruka — Hopoepr Bunepa 00 unbopmanuu

«... YeM 0oJiee BEpOSITHO COOOIIEHUE, TEM MEHBIIIE OHO COJACPKUT
uHpopmanuu. Knuiie, HanpuMep, UMEIOT MEHbIIIE CMBICIIA, YEM
BEJIMKOJIETHEIE CTUXI).

«Ilepegaua nHGoOpMaLIK BO3MOXKHA JUIIb KaK Mepeaada aJbTepHATURY.
«neanpbHas nHGOPMALKS HE COACPKUT B c€0€ HUYETro IO Aar0IIErOCs
M3MEPEHHIO, CIEI0BATEIbHO, JOCTYIHAS U3MEPECHUIO HH(POPMALIUS HE
MOKET OBITH MAcaTbLHOIN.



«...COOOIIECTBO MPOCTUPACTCS JIUIIb A0 TOTO Ompeaeia, 10
KOTOPOTO IPOCTUPACTCS ACMCTBUTEIbHAS Nepeaadya HHPOPMAaIUH.
MO>KHO 1aTh HEKOTOPYIO MEPY COOOIIECTBA, CPABHUBAS YHUCJIIO
PEIICHMUH, IIOCTYIIAIOIIMX B IPYIITY U3BHE, C YHCJIOM PEIICHUM,
IIPUHHUMAEMBIX B rpyIme. Mbl H3MepsIeM TEM CaMbIM ABTOHOMUIO
rpymnnbl. Mepa 3((EeKTUBHONM BEIUYMHEI T'PYIIIBI — 3TO TOT pa3Mep,
KOTOPBIN OHA JOJKHA UMETh, YTOOBI JOCTHYb OIPEACIICHHOM
YCTAHOBJIEHHOM CTEIIEHU AaBTOHOMUI).

«HDOopManusa — 3T0 0003HAYCHUE COACPKAHMS, TIOJTYYEHHOTO
M3 BHEIIHETO MHUPa B MPOLIECCE HAILIETO MPUCHOCOOICHUS K HEMY H
IpUCHOCa0IMBaHUS K HEMY HAIIIUX YyBCTBY.

«... IOJOOHO TOMY KaK SHTPOIIMS €CTh MEpa AC30pTraHu3allNH,
MH(OpPMAIIHS €CTh ME€pa OPraHu3aIUN.
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HpopMAIIUS - 3TO CHATAA HEONPEACJEHHOCTD (K. Illenron)



CTpyKTYpHBI JaHHBIX

VcTopusi COBPEMEHHBIX BBIYMCIHUTEIBHBIX MAIIMH  ONPEACISICTCS
padoramu Yapnwza bs00umka, omyOnukoBaBmiuM B 1822 rogy omnucaHue
PAa3HOCTHOM MEXaHWYECKOM BBIYMCIUTEIBHOM MallMHbl, a B 1837 roay
IMOSIBUJIOCH  ONMCAHWE AHAJIMTUYECKOWM MEXAHUYECKOM  BBIYMCIUTEIBHOU
MAIIIUHBL.

AHaJIMTAYECKasi MalllMHa CYMTAETCS IPooO0pa3oM  COBPEMEHHBIX
3JICKTPOHHBIX BBIYMCIMTEILHBIX MAIIIHH.

K paspaborkam Y. beOOu ka ObLIM HAKMCaHbI OPOrpaMMBbl Pa3IUYHBIX
BbIUMCICHUM Apon JlaBaenc (B HACTOSAIIEEe BpPEMs CUMTACTCS IIEPBOM
IIPOrpaMMUCTKOM, €€ JIeHb poxkaeHus, 10 nexaOps, oObsSIBIEH MEXIYyHAPOIHBIM
THEM ITPOTrPAMMHUCTA).

Y. beoOumx u Ana JlaBnelc paccMarpuBaid IMPEACTaBICHUS UCXOAHBIX
JAHHBIX, MPOMEKYTOUYHBIC BBIYHMCICHUS M UTOTM B BHAE TAONHUIl M OTIACIbHBIX
CTOJIOIIOB ATUX TAOJIMII.

J10 mnepBasi GopMaau3anua MW IEpBOe oONpeaeJeHHe CTPYKTYP
HBIX JJIsl BBIYMCJIATEIbHBIX MAIIIHH.




B Hacrosiiee BpeMs IMPAaKTUYECKU BCE IporpamMmbl st OBM
OOBIYHO ONEPUPYIOT C TAOIUIAMU HH(pOPMAIIHH.

B OONBIIMHCTBE CIIy4aeB 3TO HE MPOCTO aMOP(HBIE MAaCCHI
YHCJIOBBIX BEJIMYHH. B TAOJMIIAX NPHUCYTCTBYIOT Ba)KHBIC CTPYKTYPHBIC
OTHOIIICHUS MEXJIYy OJJIE€MEHTaMM JaHHBIX. B mpocrenmen dopme
TaOJIMIIa MOXKET OBITh JIMHECWHBIM CIIHCKOM »JJIEMEHTOB. B 0Ooiee
CHOKHBIX CUTYyalUSAX TaOJHIIAa MOXKET OBITh JIBYMEPHBIM MAaCCUBOM (T. €.
MaTpUIIEH, UHOTA HA3bIBAEMOM CETKOU, UMEIOIIEN CTPYKTYPY CTPOK U
CTOJOIIOB), JMOO MOXET OBITh N-MEPHBIM MACCHBOM IIpH BEChbMA

X 3HAYCHUSX 1, JIHOO OHA MOXKET HMETh CTPYKTYPY JACpPEBa,
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IPEJICTABIAIONIETO OTHOIIECHUS MEPAPXUU WA BETBJICHHUS, JIA00 3TO
MOXET OBITH CJIO)KHAsi MHOTO CBSI3aHHAs CTPYKTypa C MHOXXECTBOM
B3aUMHBIX COCIMHEHUM, TaKast, HaIIpUMEP, KOTOPYIO MOXHO HAWTU B
YEJIOBEUECKOM MO3TY.

PaccmoTrpuM HamOonee BakHble  (hakThl ((hopMaIM3aluio),
Kacaromuyecss  MH(MOPMAIMOHHBIX  CTPYKTYp:  CTAaTUYECKHE M
JTAHAMUYECKUE CBOKWCTBA PA3HOIO poAa CTPYKTYp; CPEACTBA
pacCIIpEaCIEHUs] TTaMAITH M TPEIACTABICHUA CTPYKTYPHBIX HAHHBIX;
3((HEKTUBHBIC AJTOPUTMBI IJIsI CO3aHMSI, U3MECHEHUS, Pa3pylICHUS

YKTYPHOU MH(OPMAILIMH U JOCTYyIIa K HEM.
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JIMHEWUHBIE CIIUCKU

Crtexku, ouepeau U 1eKH

JIMHEeHHBIA CMUCOK — 3TO MHOXECTBO, cocTosmiee u3 N > 0 y3/10B
X[1], X [2], .., X [m], CTpyKTypHBIE CBOWCTBA KOTOPOTO IO CYyTHU
OTPaHMYMBAIOTCA JIMIIbL JHUHCHHBIM (OJHOMEPHBIM) OTHOCHTEIIHBHBIM
IOJIOXKCHUEM Y3JI0B, T. €. TeMH yclIoBHsAMH, uro e¢cim m > 0, To X [1]
ABIIeTCS mepBbIM y3ioM; ecin 1 < k < n, to K-my y3my X [K]
npeamectByer X [K — 1] u 3a Hum caeayer X [k + 1]; X [n] aBmsgercs

IMMOCJICAHUM Y3JIOM.
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Onepanum, KOTOPbIE MBI MOKEM BBIIIOJHATH C JIMHEWHBIMHM CIHCKAMHU,
BKJIFOYAIOT, HAIpUMED, CICAYIONIHE:

1. Ilomyuuts goctym K K-My y3i1y chOHcKa, 4TOOBI INpOaHAIU3UPOBATH W/HIU
U3MEHUTh COIAEPKUMOE €r0 MOJIEH.

BKi1104nTh HOBBIN Y3€J1 HEIMOCPEACTBEHHO neped K-M y3aom,

Hckmrounts K-1 y3enn.

OObeauHUTD JiBa (MK 00Jiee) IMHEHHBIX CIIMCKA B OAUH CIIMCOK,

Pa30uTh TMHEHWHBIN CIIMCOK Ha JBa (Mjx 00JIee) CIHUCKA.

CraenaTh KOIIMIO JMHEHMHOIO CIUCKA.

OnpeaenuTh KOJUYECTBO Y3JI0B B CIIMCKE.

BEBINIOJIHUTE COPTUPOBKY VY3J0B CIIHCKAa B BO3pACTAIOIIEM IOPSJAKE II0
HEKOTOPHIM IIOJISIM B y3J1aXx.

Hantu B ciiCKe y3€ei ¢ 3aIaHHbIM 3HAYEHUEM B HEKOTOPOM I10JIE
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O4deHb YacTO BCTPEYAIOTCS JIMHEHHBbIE CIHMCKH, B KOTOPBIX
BKJIFOUEHUE, MCKIOUYECHUE WM JOCTYyH K 3HAUEHUsM TIIOYTH BCErJa
MIPOU3BOAATCSA B IIEPBOM HJIM MMOCIEAHEM y3J1aX, U Mbl AWM UM CIICIIMATIbHBIC
HA3BaHMSI:

CTek — JNMHEUHBIN CIIUCOK, B KOTOPOM BCE€ BKIIFOUEHUS U UCKIIOUEHUS
(M OOBIYHO BCSKMU JOCTYM) JAEJIAIOTCS B OJJTHOM KOHIIE CITHCKA.

Ouepenb — JHMHEWHBIM CIHUCOK, B KOTOPOM BCE BKJIIOUECHUSA
MPOU3BOJATCS HA OJHOM KOHIIE CITMCKA, a BCE MCKIIOYCHUS (M OOBIYHO BCSKHI
NOCTYIT) ACTAI0TCS Ha APYTOM €ro KOHIIE.

Jlek (o4yepenn ¢ AByMs KOHIIAMH) — JIMHEHHBIN CIIMCOK, B KOTOPOM BCE
BKJIFOUEHHUSI U UCKIIOUYECHUS (M OOBIYHO BCSKHMM JOCTYM) JAEIAKOTCS Ha 000MX
KoHIax croucka. CiaemoBaTelIbHO, IEK 00JIamaeT OOJIbIIEN OOIMHOCTBIO, YeM
CTE€K WJIA O4Y€pe/ib;, OH UMEET HEKOTOPhIC OOIIHE CBOMCTBA C KOJOAOM KapT (B
AQHIJIMACKOM SI3BIKE ATH CJIOBAa CO3BY4YHBI). MBI OymemM pasiuyarh JEKH C
OTPAHUYCHHBIM BBIXOJIOM HJIM OIPAHUYEHHBIM BXOJIOM; B TaKMX JI€Kax
COOTBETCTBEHHO MCKIIFOUEHUE WU BKIIFOUEHUE NOMYCKAETCS TOJBKO HA OJIHOM
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B HekoTOphIX pa3jaeiax MareMaTuKHd CIOBO ‘“‘oYepeldb’ HCIIOJIb3YHOT B
Oojiee IIMPOKOM CMBbICTEe, oOO0O3Hayas 000N COpPT CIHHCKa, B KOTOPOM
MPOM3BOATCS BKIOYEHUS M WCKJIIOYCHUS, YKA3aHHBIE BBINIC CIICIAAIbHBIC
CJIy4an Ha3bIBAKOTCS TOTAA ““OYEPEASIMHU C PA3IUYHBIMUA JUCIUTUIAHAMHA .

CTeKH 0YE€Hb YaCTO BCTPEUYAIOTCS B MpakTUKe. [IpocThiM mpuMepomM
MOXET CIY)XUTh CUTYyallys, KOIJla Mbl MPOCMAaTpUBa€M MHOXKECTBO JaHHBIX WU
COCTaBJIIEM CIHUCOK OCOOBIX COCTOSSHUM WM OOBEKTOB, KOTOPBIE  JOJKHBI
00padaThIBaTHCA MO3/IHEE; KOTJA MEPBOHAYAILHOE MHOXKECTBO 0OPa0OTAHO, MBI
BO3BPAIIAEMCSI K 3TOMY CIIMCKY M BBIIIOJHSIEM MOCICAYIONYI0 00padOoTKYy, yaassis

SJICMCHTHI U3 CIIMCKA, I1I0KA CIIMCOK HC CTAHCT ITYCTBIM.
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MaccusBsbl u OPTOI'OHAJBbHBIC CIIMCKH.

OaHUM W3 OPOCTEUIINX 0000IIECHUN JIMHEUMHBIX CIIMCKOB SIBJISIFOTCS
JBYMEPHBIC MAaCCHUBBI UJIM MACCUBBI 00J1€€ BHICOKOM Pa3MEPHOCTH.
B kauecTBe nmprMepa pacCMOTPUM MATPUILY pa3mMepa M X I

- A[L1] A[1,2] ...A[L,n] T
A[21] A[2,2] ... A[2,n]

A[m, 1] A[m,2] ... A[m,n].

B TakoM JIByMEpHOM MaccCUBeE, KaXAbli y3en A [], K] mpuragnexut
IBYM JTUHEHHBIM CIIHCKaM. cucKy “‘ctpoku |” A [], 1], A [}, 2], ...
..., A [}, n] 1 cimcky “crondma k” A [1, K], A [2, K], ..., A [m, K].

OTH CHHMCKH OPTOTOHAIBHBIX CTPOK M CTOJOIIOB MO CYIIECTBY H
ONPEACIAIOT ABYMEPHYIO CTPYKTYPY MaTPHUIIbl. AHAJIOTHYHBIC 3aMEYaHHUS
MMEHUMBI U K HH(POPMAIIMOHHBIM MacCHBaM 00JIe€ BBICOKOM pa3MEPHOCTH.
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JlepeBbs

PaccmoTrpuM JnepeBbsi, HanOOJIEE BaXXHBIE HEJIMHEWHBIE CTPYKTYPHI,
BCTPEYAIOIUXCS B BBIYUCIIUTEIILHBIX AJITOPUTMAX.

CTtpykTypa JepeBa O3HA4YaeT ‘‘pa3BETBICHHE, TAaKOE€ OTHOIICHHUE
MEXYy “y37aMu’’, KaK U B OOBIYHBIX JICPEBBSIX.

Onpenenum  (GopMalibHO JEPEBO KaK KOHEYHOE MHOXKECTBO 7,
COCTOSIIIEE U3 OJHOIO MU 00JIEE Y3J10B, TAKUX, YTO

1. MmeeTcss oiuH cHELUMAIbHO OO0O3HAYECHHBIM Y3€]I, Ha3bIBa€MBIN
KOPHEM JAaHHOTO JEpPEBA.

2. OctanbHble Y3716l (MCKIIOYas KOpeHb) coaepxkarcs B m > 0
MONAPHO HE MEPECEKAOIIUXCSI MHOXKECTBAX 17 ... T;,, KAXKI0E€ U3 KOTOPHIX B
CBOIO OYepenb ABdeTCa AepeBoM. lepeBbs T; ... T, OAAECPEBBIMU TAHHOIO
KOPHS.
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DTO ONPEACIICHUE «JICPEBA» SBISCTCS PEKYPCUBHBIM, T. €. Mbl ONIPEICINIIN
JIEPEBO B TEPMUHAX CAMHX K€ JCPEBBEB.

PazymeeTcsi, HUKaKoro IOPOYHOI0 Kpyra 3/1eCh HE BO3HMKAET, MOCKOJIbKY
IepeBbsd ¢ N > 1 y31amMu ONPEACIAIOTCS C HCIOJb30BAHWEM MOHATHS JIEPEBa C
KOJIMYECTBOM Y3JI0B, MEHBIIIMM 4Ye€M N; CIEA0BATEIbHO, HAIE OIPEACICHUE IACT
MOHATHSL JEPEBBEB C JBYMS y3JIaMM, TPEMs y3JIaMHM, B KOHEUHOM HMTOIE€ C JIFOObIM
YHCJIOM Y3JI0B.

B Hamem onpeneneHue Kaxkabli y3€iI AepeBa SBIISICTCS KOPHEM HEKOTOPOTO
MOJIJIEPEBA, KOTOPOE COACPKUTCS B ATOM JiepeBe. UHMCIO MOAAECPEBHEB TAHHOTO
y3J1a Ha3bIBACTCS CTEIICHBIO 3TOTO y3JIa.

¥Y3el ¢ HyJIEBOM CTENEHBIO HA3BIBAETCS KOHIIEBBIM Y3JIOM; HHOTJA €ro
Ha3bIBAIOT JIUCTOM. He KOHIIEBBIE y3JIbl YAaCTO HA3bIBAIOT y3JaMH PA3BETBIICHMS.

YpoBeHb y3lla II0 OTHOLICHWIO K JepeBY 1 ONPEACNSeTCS CIEeAyIONUM
00pa3oM: TOBOPST, YTO KOPEHb UMEET YPOBEHb 1, a Ipyrue y3jabl UMEIOT YPOBEHD
Ha EIMHUILY BBIIIC UX YPOBHS OTHOCHUTEILHO COACPIKAIIETO UX MmojaepeBa T 3TOro
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Jlec — 53T0 MHOXECTBO (OOBIYHO YIOPSJOYCHHOE), COCTOAIIEE U3
HEKOTOPOTO (OBITh MOXXET, PABHOTO HYJIIO) YHCJIAa HEMEPECEKAIOIINXCS JIEPEBHEB.

[IyHKT 2 HaIIETro ONpEACICHUS JIepeBa MOXHO ObLIO Obl CPOPMYIUPOBATH
MHa4Ye, CKa3zaB, 4YTO Yy3Jibl JEpEBa, 3a HMCKIIOUYEHHEM KOpHsS, OO0pa3yroT Jiec.
(HexoTopeie aBTOpHI 1714 jieca U3 N AEPEBBEB MOJIb3YIOTCS TEPMUHOM “AEPEBO C N-
KpaTHBIM KOpPHEM ).

Mexny HammMu a0CTPAKTHBIMH JIECAMU U JIEPEBBIMHU JIMIIb HEOOJBIIOE
pas3Inyure; €CIu Mbl YIAJIUM Y JEpPEBa KOPEHb, TO MOJYYHUM JIEC, U HAOOOPOT, €CIu
K JIJIOOOMY JIeCy JOOABUTh BCETO OJWH Y3€J, TO MOJYYUM JAECPEBO.
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OcHOBHbBIE MaTeMATHYeCKHE CBOIICTBA /IepeBbEB

CTpykTypbl THNA JiepeBa CTalli OOBEKTOM  MaTEeMaTHYECKHUX
HCCJICIOBAHNM OYEHb JABHO, 3aJI0JITO JIO MOSIBJICHUS KOMIBIOTEPOB, U 3a 3THU
rojbl ObLIO YCTAHOBJIIEHO MHOIO HWHTEPECHBIX (PAKTOB OTHOCHUTEIBHO 3THUX
CTPYKTYP.

MaremaTtnyeckas TEOpHUsT JCPEBBEB, KOTOpas HAaXOAWUT BaXKHBIE
NPUMEHEHUS B BBIYMCIMTEIBHBIX aJTOPUTMAX ONPEACNISeTCS OONbIIMM
pa3aesioM MaTeMaTUuKHU, H3BECTHOTO Kak Teopus rpados.

I'pad 00BIYHO ompenaensieTcss KaK HEKOTOPOE€ MHOMKECTBO TOYEK
(Ha3pIBAEMBIX BEPIIMHAMH) M HEKOTOPOE MHOXKECTBO JIMHUM (HA3bIBAEMBIX
peOpamMmu), COETUHSIIONINX ONpE/IeICHHBIC Maphl BepiinH. Kaxkaas napa BepIiiiuH
COCIUHACTCS HE OOJIbIlIe YeM OJHHMM peOpoM. JIBe€ BEpIIMHBI HA3bIBAKOTCS
CMEKHBIMH, €CJIM CYILIECTBYET PeOPO, COCTUHSIONIEE UX.
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ITycte V u V' — Bepmmnbl, 1 myctb N > 0; rosopsr, uro (V,,Vy,..V,,) — nyTth
mmHEl N ot V 1o V’, ecmu V =V, Bepmmna V), cmexxnac V,..,opu 0 < k<n, a
V, =V'. Ilyte npocm, ecau Bepunel Vo Vi V), Bce pa3nuuHbl Mexay coboil, a
TaKKe pasnu4yHel U Bce BepmuHel ViV, V, I'pad HaseiBaeTca ceéa3HbLM, €CIU
UMEETCSd IIyTh MEXIY KaXIbIMM JBYMsS BepIIMHaAMH JToro rpada. I[{ukiom
Ha3bIBACTCS MPOCTOM IIyTh JJIWHBI HE MEHEE TPEX OT KaKON-THMOO0 BEPIIMHBI JO HEE

camoii. Takol rpad uMeeT CIeAYONIUM BU/I;

A B

C D
Y rpada, nsaTe BepimuH u mectb peoep. Bepmmna C cMmexHa ¢ A, HO HE cMexHa ¢ B; ot B

o C umeroTcs aBa myTH JJIMHBL 1Ba, a uMeHHO (B, A, C) u (B, D, C). B atoM rpade ectb

bKO 1UKJI0B, HanpuMep (B, D, E, B). »



CBo0OoaHOE JaepeBO, WK “IepeBO 0€3 KOpHS , — 3TO CBSI3HBIM rpad, HE
MMEIOIIMKA LIMKIOB. J[aHHOE ompeieIeHne OTHOCUTCS KaK K OCCKOHEUHBIM, TaK U K
KOHEYHBIM TIpadam, XOTsS IOpU padoTe ¢ KOMIIbIOTEpaMH HAC, €CTECTBEHHO,
HHTEPECYIOT ITIaBHBIM 00Pa30M KOHEUHBIC ICPEBbSI.

HMmeeTcs MHOTO S3KBUBAJICHTHBIX CITIOCOOOB OMPENCIEHUSI CBOOOTHOTO JIEPEBRA;
HEKOTOPBIE U3 HUX OTPAXKEHBI B CIEAYIOIIEU XOPOIIO U3BECTHOM TEOPEME:
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Teopema A.
ITycts G — rpad. Crnenyromine yTBEpKIACHUS YKBUBAJICHTHBI.
a) G — cB0OOOIHOE JIEPEBO.

b) G — cBs3HBIN rpad, HO eciu yopaTh J1000€ U3 pedep, TO MOIYUYArOIIUNCS B

pe3yibrare rpad y>xe He Oy/IeT CBI3HBIM.

¢c) Ecom V u V' — paznuunsie BepmmHbl rpada G, o ot V' 1o V' umeercs
TOYHO OAMH MpocToi myTh. Kpome Toro, eciau rpad G KOHEUEH U COMECPIKHUT

TOYHO N BEPIIHMH, CICAYIOIHE CBOMCTBA TAK)XE DKBHBAJICHTHBI CBOMCTBaM (a) —
(©).
d) G HE comepxuT IUKIOB 1 UMeeT N — 1 pedep.

) rpad G cBsa3en u umeer N — 1 pedep.
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IIpaktuka npumeHeHuss IBM g penieHds JrOOBIX 3a4ad IIOKasala,
4YTOOBI MPaBUJIbHO KCIIOJIB30BaTh DBM, BaxkHO HOOUTHCS XOPOIIEro IMTOHUMaHMS
CTPYKTYPHBIX OTHOIICHHM, CYIIECTBYIOIIUMX MEXIY JaHHBIMM, CIOCOOOB

IMPpCACTABJICHUS TAKUX CTPYKTYP B MAallTKMHC 1 MCTOA0OB pa6OTI)I C HUMM.

MBI paccMOTpENH TOJIBKO OCHOBHBIC KOHIICIIIIMY JAHHBIX (MH(OpMAIIAN)
i OBM. IlomHoe M MareMaTH4YeCKH CTPOro€ pacCMOTpPEHHE (hopMalM3aluu
JaHHBIX 1151 J100bIX 9BM 1 1100BIX porpaMM IMPHUBEACHBI B (PYyHAaMEHTAIBHBIX

MOHOrpadusax (ImepBoe U3IaHNE HAa PYCCKOM s3bIKE BhIILIO B 1976 roay):

Jonanvo 3. Knym. Hckyccmeo npozpammuposarusn ons IBM. Tom 1 - 7.
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OOPMAN 13 A|-W|ﬂ Wnchopmauusa 06 asTopax
WHOOPMALIUN
N BIG DATA

Yacoeckux Buxmop Ilempoeuu — npodeccop xadenpsr
IIaXMaTHOrO0 MCKYCCTBA M KOMITbIOTEPHOU MaTemaTtuku Ypl 3V, nok-
TOP TEXHHYECKHUX Hayk, mpodeccop

e-mail: u2007u@ya.ru

oo L ooticoioton, A Boponoe Muxaun Ilempoeuu — noueHt kadeapbl maxmar-
g N
oo o oot HOTO MCKYCCTBAa M KOMIIbIOTEpHOH Matematuku Ypl'OVY, kamaumnar
1011 101010¢
ool TeXHHYEeCKUX HayK, JOLEHT
11100101010100¢ 4 &
i ; e-mail: mstrk@yandex.ru
1111010101
e . i
1101101 N ! iiooots Jaoyney Banepuii Ipucopvesuuw — mnpodeccop xabeapsl
111101010. . i
itotiia : [IaXMaTHOTO MCKYCCTBA W KOMIBIOTEPHOM MateMmatuku Ypl' DV, mok-
1111001111 % P2
- otion TOp TEXHHYECKHX HayK, Ipodeccop
1111001111 101000111001 g
oy o e-mail: vlabunets05@yahoo.com
.00101Q10101”
11100101010*
w1111102107
.dl(XX)l}}l o &5 s
Sousiiioo , ‘ Cmapuroe Eezenuit Huxonaeeuuy — 3apenyromui kadeapou

[IaXMAaTHOI0 MCKYCCTBA U KOMITbIOTEpHOU MaremaTuku Ypl DV, kan-
AT SKOHOMHYECKUX HayK, JIOLEHT
e-mail: staritkov_en@usue.ru

Heanoe Hzopv Bnadumuposuu — crapumiuil npemnogaBaTeb
kadeapbl IWIAXMaTHOTO HMCKYCCTBA M KOMIBIOTEPHON MaTeMaTHKHU
YplI' QY

Exarepun6ypr . : :
2321 e e-mail: igor v_ivanov(@mail.ru




Bnarogapto 3a BHuUMmaHue!




