Jexuus Ne 12.
ba3vcHbIE CpeacTBa
MaHUNMYJINPOBAHKSA PeJisiluOHHBIMM
JAHHBIMMW



OnpenaeneHsl ABa 0a30BBIX MEXaHU3Ma MaHUITyIupoBaHus PJI;
1) persyuonnas ancebpa (anredpa OTHOIICHUI );
2) pensyuonnoe ucyucierue (MICINCICHNE OTHOIICHHMN ).

Penauuonnan anzeopa (nanee — PA) ocHoBaHa Ha TEOPUH MHOKECTB.

Penauyuonnoe ucuucnenue (nance — PU) 6azupyercs Ha
MaTeMaTHU4YECKOM JIOTUKE, TOYHEE, Ha MCUUCIICHUH MPEAUKATOB 1-T0
nopsiaka (kak s3bik [TPOJIOT).

O0a MexaHu3ma 00JIaJar0T OJJHUM BaKHBIM CBOMCTBOM: OHH 3AMKHYThI
OTHOCHUTEJIbHO MOHATHUS OMHOUIeHUe. ITO O3HAYAET, UTO BBIPAKEHUS
PA u dopmyinel PU onpenenstores Han omuowenusimu P n
pPE3yJIBTAaTOM BBIYMCIICHUS TAKXKE SBISIOTCS OMHOULEHUS.

B pesynbrare n1000€ BeIpakeHue 1 Jroas hopMysiaa MOTYT
MHTEPIIPETUPOBATHCS KaK OTHOIIICHUE, YTO MTO3BOJISIET UCITOIb30BaTh UX
B JIPYTUX BBIPAKEHUSIX U POpMyIax. 2



PensitimonHast anreOpa U peiisiiuOHHOE UCYUCIICHHUE 00J1a/1al0T OOJIbIION
BbIPA3UTEIIbHOM MOIIIHOCTBIO: OYEHb CJIOKHBIE 3anpochkl K b/l moryt
OBITh BBIPA)XEHBI C IIOMOIIBID OAHOrO BbIpakeHHsT PA wumu oaHOM
dopmyisl PU.

Mexann3mbl PA u PU skBUBalICHTHBI, T.€. JJIS JIFOOOTO JOMYCTUMOTO
BbIpakeHUSI PA MOXHO NHOCTPOUTHh 3KBHUBAJICHTHYIO (IO pE3YJbTaTy)
dbopmyny PU, u HaoOOpoOT.

Ha ocHOBe pelsuMOHHON aiareOpbl M PEISIMOHHOIO HCYHCICHHUS
CTPOSITCS A3bIKK 0a3 TaHHBIX.

KonkpeTHbil sA3bIK MaHunyiupoBanus PbJl Ha3biBaeTca penayuorno-
NOJHbLIM, €CIIH JIF0OOW 3ampocC, MPEICTABICHHBIM C MOMOIIBIO OJHOIO
BeIpakeHHs: PA wim ogHou ¢gopmynsl PU, MoxeT OBITH BBIpOXEH C
IIOMOIIBIO OTHOTO OIIEPATOPA ITOTO A3bIKA.
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Tak kak mexanu3Mmbl PA u PU skBUBaneHTHBI, TO JUISI MPOBEPKU CTEIIEHU
PEISIIUOHHOCTH si3bIka PBJI MOKHO MCTIOIB30BaTh 1000 U3 HUX.

JInst yero e Hy>KHBI JABa 3KBUBAJICHTHBIX (popmanuizma? Jleno B ToM,
yTo PA 1 PU oTtnnuaroTcst ypoBHEM NPOLIEAYPHOCTH.

Bripaxxenuss PA cTposiTcsi Ha OCHOBE ajreOpamyecKux omepanudi u
UMEIOT MTPOLECAYPHYO HHTEPIPETALIHIO.

s popmynel P ogHO3HaYHAs HHTEpIIpETAIUs OTCYTCTBYET. DopMyria
TOJIbKO YCTAQHABJIMBACT YCJIOBHUSA, KOTOPBIM JIOJKHBI YIOBIIETBOPATH
KOPTEXU PE3YJIBTUPYIOIIETO OTHOWIEHUSA, MOATOMY s3bIKk PU sBngercs
OoJiee ICKIapaTUBHBIM, YeM SI3bIK PA.



PA TOBOpHUT, 4TO M KaK JeJaTh (AaHAJOTMYHO MPOIEAYPHBIM SI3bIKaM
nporpaMMHUpoBaHus TakuM, Kak Ilackane wnm CH), ONMCHIBAET
[MOCJIEAOBATEIHLHOCTD JIEHCTBUM.

P roBoputr, KakoM HY:KE€H pe3yJbTar, HO TO, KaK €ro IIOJyYHUTh,
OCTaBJISIET MAIIUHE.

OObruno s3Ik BJ[ ocHOBBIBatoTca Ha cmecu PA m PU. 3pech
YUYUTBIBAETCS yAOOCTBO I IIOJb30BaTeils — KakK eMmy YyaoOHeu u
IMIPUBBIYHEH NIPEICTABIISATH CBOM 3aMPOCHI.



OcHoBHast wuaeds PA CcOCTOMT B TOM, YTO MOCKOJBKY OTHOIICHUS
ABJIAIOTCS MHOXECTBAMM, TO CPEIACTBA MAHUITYJUPOBAHUS WMU MOTYT
OazupoBaTbCsi  Ha  TPAAMIMOHHBIX  TEOPETHUKO-MHO>KECTBEHHBIX
OTepanusx, JIOTIOJTHEHHBIX CIIeIIAaIbHBIMU OTIepaIUsIMU,
crerupuuabiMu 1151 PB/I.

Pacmmpennsii BapuaHT PA, nmpennoxxeHabin Kogmom, BKIKOYAET

8 OCHOBHBIX aIr€OpandeCcKuX omnepanuil u 2 T0NOJTHUTEIbHBIE.

Becr HaOOp BKIOYAeT JBa Kilacca — TEOPETUKO-MHOXKECTBEHHBIC
OIlepallMy U CIICHHUAIbHBIC PEISIIMOHHBIC ONCPALIMHU.
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B cocTaB TeOpPETHKO-MHOKECTBEHHBIX OIICpaIMii BXOIAT CJICAYIOIINE:
1) oObenuHEeHNE OTHOIICHUH,

2) TnepeceueHue OTHOIICHUH,
3) B3sITHE PA3HOCTH OTHOIICHUMH,

4) npsMoe MPOU3BEIASHUE OTHOIIICHHA.

TeopeTnko-MHOXKECTBEHHBIEC OIEpaIliM 00JIadal0T CBOMCTBOM
aCCOLIMaTUBHOCTH (BCE€) U KOMMYTAaTUBHOCTH (BCE, KpOME
Pa3HOCTH).



1. Ooveounenue omuowienuil

[Ipyn 0OBEAWHEHWN JBYX OTHOILICHWM ITOJYy4YaeTCsl HOBOE OTHOIICHHE,
BKJIIOUAIOIIIEE KOPTEXKH, BXOAAIIME XOTS Obl B OJHO M3 OTHOIICHUU-
OIIEPaHIOB.

2. Ilepeceuenue omnowenuii

Pe3ynbrar 1mepecedyeHHWss JBYX OTHOIIEHWM — 3TO OTHOIICHME,
BKJIIOUAIOIEE BCE KOPTEXKHU, BXOMAAIINE B 00a OTHOIICHHS-ONEpaHa
OJTHOBPEMEHHO.



3. Paznocmov omuowenui

Pesynbrar 3TOKM OIEpaliMi — OTHOILIEHHE, BKJIIOYAKOIIEE BCE KOPTEXKH,
BXOJISIIIME B OTHOILICHUE-TIEPBBIA OIEPAH]l, TAKME YTO HU OJAUH U3 HUX
HE BXOIWUT B OTHOIIIECHUE, SIBJISAIOILIECECS BTOPHIM OIIEPAHIOM.

3aMeuyaHue.
IIpu BBINIOJIHEHUHU Onlepalii 00bEAUHEHMS, IEPECCUCHMS U Pa3HOCTHU
OTHOIIICHUI OTHOIICHUS-ONEPaHbI TOJKHBI ObITh COBMECTUMBI IO STUM

omnepaumsm, T.e. JOJKHbI 001aJ1aTh OJUHAKOBBIMHU 3ar0JIOBKAMH.

boiiee TOUHO: B 3arojioBKax 000MX OTHOIICHUM COACPIKUTCS OJMH U TOT JKE
Ha0Op MMEH aTpuOyTOB U OJJTHOMMEHHBIE aTpUOyThI OIIpe/IeICHbl HA OTHOM U
TOM XK€ JIOMEHE. TOJBKO B 3TOM CJIy4ae pe3yJIbTaTOM 3TUX TPEX OIepaliui
ABJIETCS OTHOIIEHHUE C KOPPEKTHO OMPEICIIEHHBIM 3ar0JIOBKOM, COBITAAAIOIINM
C 3ar0JIOBKOM KaXJIOTO U3 OTHOIICHUM-OIEPAHOB.

Eciu nBa oTHONIEHUS "TIOYTH" COBMECTUMBI, T.€. COBMECTUMBI BO BCEM, KPOME
MMEH HEKOTOPBIX aTpUOyTOB, TO MEPE/I BHIIIOJHEHUEM ONEpaIiuid 3TH
OTHOILIEHUS MOXHO CJI€JIaTh COBMECTUMBIMHY MMyTEM IMMPUMEHEHHUS OTIEPALIAU

IIEpEMMEHOBaHHUS (CM. JaJIbIIIE). o



4. Ilpamoe npouzeedenue

HamomMHuM, 49TO B TEOpHM MHOXKECTB IMPSIMOE MPOM3BEACHUE IBYX
mHOxkecTB A 1 B (AxB) ectp MHOXKecTBO C ={ <a,b>|a €A, b €B }.
CornacHo 3ToMy onpeeiaeHuIo eciii A u B — oTHOIIEHUS, TO UX TIPSIMOE
MPOW3BEACHUE JAaC€T MHOXKECTBO IAp KOPTEXKEW, KOTOPOE YXKE HE
SABJISACTCS OTHOILICHUEM.

[Tostomy B PA wucnosp3yercss crnenuaibHas ¢(opma MNpsIMOro
NPOU3BEICHUS — paculupeHHoe Npamoe Npou3eeodeHue OmHOULeHUU.
Pesynomamom 3TOW onepanuu  SBISIFOTCA HE TMapbl KOPTEXKEHU, a
KOHKaTCHAIMU BCEX KopTexel h3 1-ro omepanja co BCEMH KOPTEKaMHU
U3 2-TO OIEpaHa.

3aMeTI/IM, 9dTO MOIIHOCTL PCIYJILTUPYIOMICIO OTHOIICHHA OYCHL BCJIMKA
H K TOMY KC OHO HC OYCHb OCMBLICJIICHHO, IIO3TOMY Ha IIPAKTHKC O5Ta

orcpanus CaMOCTOATCIIbHO HC ITPUMCHACTCA.
10
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PeJIflAOHHAA aJIredpa

Kaxxmoe oTHOIICHHE IPEACTABISICTCS HE TOJBKO HAOOpPOM KOpTEXKei
(menom), HO M CBOEH cxemoii (3aconosxom).

B caywyae mpsSmMoro mpoM3BEICHHS OTHOIICHHE JIOJDKHO HMETh
KOPPEKMHO CHOpMUPOBAHHbILL 3A201080K, a IS DTOTO, OTHOIICHHS-
OIEpaHAbl JOKHBEI OBITh COBMECTHMBI II0 B3ATHIO PACIIMPEHHOTO
IPSMOIO IIPOM3BEACHUS, T.€6. MHOXKECTBA HMEH aTpUOYTOB JTHUX
OTHOIICHUW HE HOJLKHBI mnepecekarbcd. (MHade npoumsoiiger mnoreps
3JICMCHTOB MHOXKECTBAa, T.K. B HEM BCC DJJICMCHTHI JOJKHEI OBIThH
pa3IMYKMBI. )

JI100bBIC JABa OTHOIICHHA MOI'YT OBITH CAcCJIaHbl COBMCCTHMBIMH IIO
B3I TUIO PACIIUPCHHOI'O IIPAMOIO IPOU3BCACHHUA IIYTCM IIPHUMCHCHUA
OolIcpannu IICpCUMCHOBAHNUS K OJHOMY HU3 3THUX OTHOILIICHUH.

11



Pensimuonnan anrebpa

2, CnenuajibHble PeigUMOHHbLIC ONEpAlyN

K crnenuanbHbIM PEISIIHOHHBIM OIIEPALUsIM OTHOCSTCS:
1) orpaHnueHHE OTHOIICHHMIA,

2) TOPOEKIUS OTHOIICHUH,
3) cocauMHEHHE OTHOIICHHMIA,
4) jJencHUE OTHOIICHUM.

12
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1. Ozpanuuenue omuouteHuil

Onepanys orpanndeHust oTHoIeHUM (OQO) BBINOIHIETCS HAJT OJTHUM
ONIEPaHIOM-OTHOIIICHUEM M BKJIFOYAET MPOCTOE YCIOBUE OTPAHUYCHHUS
A WHERE comp,

rje A — OrpaHMYMBaEMOE OTHOIIICHHUE,
COMP — MPOCTOE YCIOBHE OIPAHUYCHUS, UMEIOIIEE B

a @b, roc a u b — umena arpudyros, @ — onepanus CpaBHCHHUS

(>,<,=%#,...), 1100

a @ const, rae a — ums arpudyTa, a CONSt — KOHCTaHTA.
Pesynbrarom BbimonHeHust onepanuun OO  SBISETCS OTHOLICHHE,
3aroJIOBOK KOTOPOTO COBIIAJAET C 3ar0J0OBKOM OTHOIIIEHUSA-ONIEpAaH/Ia, a B
TE€JIO BXOAAT TE KOPTEKM OTHOIICHUA-OINEpaHaa, JJIsI KOTOPBIX
3HAYCHUEM YCJIOBUS OTpaHUYCHUS sABIgeTCs true (ucTtuHa).

[IpuBeneM mpuMep onepannuu OrpaHUYCHUS OTHOILIIEHUN:
HECOBEPIIEHHOJIETHUH =
CTYIEHT WHERE CTY/IEHT.BO3PACT < 18 13
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ITIycte compl u comp2 — aBa MpOCTHIX YCIOBUS OrpaHudeHus. Torma mo
OIIPEAEIIEHUIO

(1) AWHERE compl AND comp2
9KBHUBAJICHTHO
(A WHERE compl) » (A WHERE comp?2);

(2) AWHERE compl OR comp?2
9KBUBAJICHTHO
(A WHERE compl) v (A WHERE comp?2);

(3) AWHERE NOT comp
9KBHUBAJICHTHO

A\ (A WHERE comp).

brnarogapst atomy, MmoxkHO (opmynupoBarh onepanuu OO, B KOTOPBIX
YCIIOBUEM OTPAHWYCHUS SBISIETCA JI000€ OYyJIE€BO  BBIPa)KCHUE,

COCTABJIICHHOE M3 MPOCTHIX YCJIOBHUM C HCIOJIB30BAHHEM JOTHYECKHUX
cBs130Kk AND, OR, NOT u cko0OoK. 14



Pensimuonnan anrebpa

Ha MHTYUTMBHOM ypPOBHE ONEPAIUIO OTPAHUYECHUS MOKHO MPEICTABUTH
KaK B3ATHE HEKOTOPOW TOPU3OHTAIILHOM BBIPE3KH OTHOIICHUS-OIIEpaHia

A WHERE comp

true

true

15
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2. Bzamue npoexkuyuu

Onepauusi B3ATHS NPOCKIUUA TpeOyeT Haau4uMs JABYX OIIEPaH]IOB:
IPOCIUPYEMOTO OTHOILICHUS A U CIIMCKAa MMEH aTpuOyTOB, BXOJIAIIUX B
€ro 3arojIoBOK.

Pe3ynbraToM TPOEKIMKA OTHOWIEHWST A MO CIHUCKY aTpuOyTOB

(a;, a,, ... &;) SABIsAETCS HOBOE OTHOIIEHHUE B ¢ 3aromoBkowm,
OIpeAeNIeMbIM MHOXECTBOM aTpuOyTOB (84, ay, ... &), U TEJIOM,
COCTOSIIIUM M3 KOpPTEXer BUAa < a; . Vq, ay 1V, , ... @y -V, =,

TaKWX 4TO B OTHOIIEHHHU A MMEETCS KOPTEK, aTpuOyT 8; KOTOPOTO
UMEET 3HAYECHUE Vq, Ay — Vs, ... A — V.

TeM caMbplM @pH BBIIOJHCHUH OIEpAllMM IPOCKIMH JIEIaeTCs
BEpPTUKAJIbHAS  BBIPE3KAa OTHOIICHMUSA-ONEPAHAA C E€CTECTBECHHBIM
YHUYTOKEHHEM BO3ZHHUKAIOIIUX KOPTEXKEH-1yOIMKATOB.

16



PensimuoHHan anredpa
OTHoOI1IEHUE

CIIVIKALLIUH (Homep Cn, Ums Cn, Homep Omo, 3apnaama, Aopec)
IPOCIHUPYETCS B HOBOE OTHOIIICHHUE
CJYVK (Homep Cn, Umsa Cn, Homep Omo, 3apniama)

OIIepPaToOPOM
CJIVIK = IT CIIV)KALLUH (Homep Cn, Uma Cu,

Homep Omo, 3apniama),
rne [/ — onepanyst NpOEKIUH.

AHaJIOTrM4YHO, OTHOILICHUE
OTHEJI (Homep Omo, Aopec)

MOKHO TTOJTYYUTh C TIOMOIIBIO OnepaTopa
OTIHEJI = II CJIV)KAILIUH (Homep Omo, Aopec).

17



CIAYV)KALLIUU

Homep Cn Nmst Cn Homep Otn 3apruiara AJpec
5021 MBaHOB 721 1200 MockBa
5022 ITerpoB 721 1200 Mocksa
5023 Cuyioposn 750 1500 ITaprx
5024 Ocunos 750 1400 [Tapmx
5025 [Tomos 721 1300 MockBa

Homep Otn Anpec
721 MockBa

CIIVIK 750 [laprx

Homep Cn Nma Cn Homep Ot 3apruiara
5021 BanoB 721 1200
5022 ITetpoB 721 1200
5023 Cunmoposn 750 1500
5024 OcuroB 750 1400
5025 ITonoB 721 1300 18
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3. Coeounenue omHoweCHUTL

DJTa omnepanusa MMEET TPU OIEPaHIA. JBa W3 HUX — COCIUHSIECMBIC
OTHOIIEHUSA, TPETUU — MPOCTOE YCIOBUE.

DTa omnepaiusi UMEET €IIe OJHO HA3BAHUE — COCOUHEHUE OMHOULEHUU NO
VCI08UIO:

A, B WHERE comp,
rae A, B — coequHseMble OTHOIIICHHUS,

comp — mpocroe yciaoBue Buga a @b uiau a @ const, riue a, b — nmeHa
aTpuOyTOB COOTBETCTBEHHO U3 A u B, a CONSt — KOHCTaHTAa.

[Io onpeneneHuio pe3yiabTaTOM ONEPAMKA  COCAUHEHUS  SIBIISIETCS
OTHOIIICHHUE, MOJIYy4YaeMO€ ITyTEM BBIIIOJHEHUS OIepalMyd OTPaHUYCHUS
10 YCJIOBHIO COMP MpsIMOTO NPOU3BEACHUS OTHOIIEHUM A 1 B.

19



P

Y

PeJIflAOHHAA aJIredpa

YacTHbIMU CJIyqdasiMu COCI[I/IHCHHIZ ABIIIFOTCA  JOKBHUCOCIAMHCHHC U
CCTCCTBCHHOC COCIAMHCHMC.

IKeucoeduHerue — 3T0 COCAUHEHHUE, T YCIOBUE COCIMHEHUS UMECT
Buj (2 = D), roe a u b — arpubyTh! U3 pa3HBIX OIEpaHIOB.

(DTOT ciyyail UMeeT BaXKHOE 3HaUCHUE, MO0 YacTO BCTpeYaeTcCsl Ha
npakTUKe U uMeeT 3 (PEKTUBHEBIC aITOPUTMbBI peali3aIiiim. )

Onepanyst ecmecmeenHHoe coeourerue MPUMEHSIETCA K Mape OTHOLICHUN
A u B, obnagaromux oo1uM, BO3MOKHO COCTaBHBIM, aTpUOYTOM C
(arpuOyT C IMEET OHO U TO K€ UMS U OIPEICIICH HA OJHOM M TOM K€
JIOMEHE).

ITycts ab — oObenuHeHMEe 3aronoBkoB A u B. Tornma ecrecTBeHHOE
coenuHeHre A u B — 310 cipoerniupoBaHHbIii Ha ab pe3ynbrar

skBucoenuHenus A u B no A/c u B/c pu A/c = B/c.
20



JIns uamiocTpalii €CTECTBEHHOTO COCIMHEHHUSI BEPHEMCS K IPUMEDY,
WJUTIOCTPUPYIONIEMY TMPOEKIMI0 OTHOILICHUS. TOJIbKO Teneps Oyaer
peliarbes oopaTHas 3agada. u3 otHoweHut CJIYV K v OT/EJI nony4uTh
HoBoe otHomenue CJIV)KALIJUU, smusiomeecs WX €CTECTBEHHBIM
coequHeHueM. Ilpu »stoM oOmMM arpuOyTOoM OyAeT SBISATHCA
Homep Omo.

Eciin BCIIOMHUTH BBEJACHHOE PAHEE OMNPENCIICHUE BHEUIHe20 KIoUd, TO
MOHSTHO, YTO OCHOBHBIA CMBICJ OINEPAlMU €CTECTBEHHOTO COCAUHEHHUS
— 3TO 00€eCIIeYeHNEe BO3MOKHOCTH BOCCTAHOBJICHUS CJI0KHOW CYIITHOCTH,
JEKOMIIO3MpPOBAaHHON  (pa30uToi) IO  OpUYMHE  TpeOOBaHUS
HOpMaJTU3alMy OTHOIIICHUS.

B nmanHoM mnpumepe arpudyt Homep OmoO WIpacT poJib BHEIIHETO
KJIFOYA U CITY>KUT JJIs1 BOCCTaHOBJIEHUA cymHOCTH OT/[EJI.

21
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4. /lenenue omuouieHuil

[TycTh maHbl 1Ba OTHOIIICHMS:
A c 3aromoBkom {@, , @, ,...a,,b;,b,,...0 } m
B c 3aronoskom {b, , b, , ... b_}.

bynem cuutarb, 4To arpuOyThI b; oTHOIICHUS A 1 aTpuOyTHI b;
OTHOIIICHHUs B He ToNbKO 001a1at0T OTHUM U TEM K€ UMEHEM, HO 1
OIpeIeTICHBI HAa OJTHOM U TOM € JIOMCHE.

HazoBeM MHOXeCTBO aTpuOyTOB {8, @, ,... &,} COCTAaBHBIM aTpuOyTOM &,
a MHOXkectBO {b;, b,, ... b} cocraBubIM arpubyTom b. Torma moxHO
TOBOPHUTH O PEIAIMOHHOM ACICHMM OmHapHOro oTHomeHus A(a ,b) Ha
yHapHoe oTHomeHue B(D).

Pesynbrarom nmenenus A Ha B sBisiercs yHapHOe oTHomeHue C(a),
COCTOSIIIEE U3 KOPTEKEN <V>, TAKHUX YTO B A nMmerorcs KOPTEXKHU <V,
W> TaKue 4uTO I KaXgoro W B B ecTb KOpTEXK <W=,

22
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[Ipumep.

IIycte ects aBa otHomeHus COTPY/[HUKU (Hms, Homep Omo) n
HUMEHA (Hwmsa), npudem yHapHoe oTHomenue HMMEHA conepkut
(aMuIMKM BCEX COTPYAHUKOB OPraHU3aIMU, UMEIOIINX YYEHYIO CTETICHb.

Torma B pesynbrare nenenus otHomenuss COTPY/[HUKH na oTHONIEHHUE
HUMEHA tioiyduM yHapHO€ OTHOUIICHUWE, COJEpKallee HOMEPaA OTAEIIOB,

B KOTOPBHIX pa0dOTalOT COTPYAHHUKH, YbHM (PaMUIMM BKIIOUECHBI B
otHouienue AMEHA.

23



Oﬂ@p(llﬂtﬂ nepeumerHoeaHrus BbIIIOJIHACTCA HAad OTHOIMCHUCM-OIICPAHI0OM
N UMCCT PC3YyJIbTAaTOM HOBOC OTHOMICHHUC, TCJIO KOTOPOI'O COBIIAAACT
C TCJIOM OIICpaHAad, HO B 3aI'0OJIOBKC KMCHaA anI/I6YTOB N3MCHCHBI.

Onepayusa npuceausanusi MO3BOJISIET COXPAHUTh PE3YIbTaT BBIYMCIICHUS
PEIISIIIUOHHOIO BBIPA)KEHUSI B CYIIECTBYIOIIEM OTHOIIECHUH Oa3bl
TAHHBIX.

24



OCHOBHBIMM  IIOHATHSMH  PEIISIIUOHHOTO  HCYHUCICHUS  SBJISIOTCS
nepementas U npasuivHo nocmpoernas oopmyna (nanee — IHI1D).

B 3aBucumMocTu oT obnactu ompeaeneHus nepemennou (aaiee — OOII)
Pa3IMYAIOT UCUUCTIEHUE Kopmedcel W UCHUCeHUue OOMEHO8 W
COOTBETCTBEHHO KOPTEKHBIC U JIOMEHHbBIC ITIEPEMEHHBIE.

B nepBom ciryqae OOII mepeMEeHHOM SIBIISIFOTCS KOPTEXKU HEKOTOPOTO
OTHOIIIEHMS, BO BTOPOM — JIOMEHBI.

J1J1s1 onpeienieHust KOPTEXKHOU ITEPEMEHHOMN UCIIOJIBL3YETCS OIEPATOP
RANGE, nanpumep,
RANGE COTP IS COTPY/IHUKMN,

rne COTP — nepemennas, COTPY/[HHUKH — otHOLIEHHE, HA KOTOPOM
omnpenesieHa nepemennas COTP.

B 110001 MoMeHT niepeMenHass COTP npeacTaBiisieT HEKOTOPBINA KOPTEK
otHomenuss COTPY/IHUKIH. 25
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[Ipy uCHONB30BAaHUU KOPTEKHOM IMEPEMEHHONM B (OpMyJIaX MOXKHO

CCBLIaThCA HA 3HAYCHHUS aTpuOyTOB TNEPEMEHHOM, HaIlpuMep,
COTP.HUMAL.

[IpaBrIIbHO MOCTpOCHHAs (OpMYyJa CIYKHT IJIS BRIPAKCHHS YCIOBUH,
HAKJIaIBIBACMbIX Ha KOPTEKHBIC IICPECMEHHEIC.

I[Ipu mocrpoenun IIIID  UCTIONB3YOTCA TIPOCTBIE  CPaBHEHMS,
noruueckue cBsi3ku (NOT, AND, OR, IF...THEN), a Tax:ke KBaHTOPEI
cymectBoBaHusa (EXISTS) u BceodbmuocTu (FORALL).
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[IpuBenem npasuina nocrpoenus II1O.

1) IIpocroe cpaBHeHUE ecThb I1T1D.

2) Ecmu F u Q — popmynsr, To NOT F, (F AND Q), (F OR Q),
(IF F TNEN Q) — Toxe hopMyIIbL.

3) Ecmu F — dopmyia, a X — cBoOomHas repeMenHas B F,
to EXISTS x (F) m FORALL x (F) — dopmyisL.

4)  Jpyrux ¢popmyn HET.

O mepeMEeHHBIX TOBOPAT, YTO OHM JUOO Cc80000HbIE, TNOO0 cesA3aHHble.
[lepemennbie, Bxoasgmmue B II[ID 0e3 KBAaHTOPOB, SIBIAKOTCS
CBOOOAHBIMU. TOJIBKO CBOOOIHBIE MEPEMEHHBIE MOTYT BXOJUTh B
PE3YJIBTUPYIOIIEE OTHOIIICHHE.

[IepeMEHHBIE TI0JT KBAHTOPOM SIBJIAIOTCS CBA3AaHHBIMH. JTO O3HAYACT,
YTO TaKas IepeMEHHas cBa3aHa ¢ gaHHou lII1D, T.e. HE BUHA 3a €€
npenenamMu. [Ipu Berunciiennn 3HaueHus takou 11D ucnonb3yercs
HE OJIHO 3HAYCHHUE CBSI3aHHOM IEPEMEHHOM, a BCA €€ O0O0JIaTTh
OIIpENCIICHUS.
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[Ipumep: nycts COTPI u COTPZ2 — KOpTEXHbIEC TIEPEMEHHBIC,
onpeaeneHusie Ha otHomeHnn COTPY/[HUKH, torna 111D

EXISTS COTP2 (COTPI1.Comp 3apn > COTP2.Comp 3apn)
IUT TEKYIIETO KopTexa nepeMeHnor COTP [ npruHAMAET 3HAYEHUE
true B TOM M TOJIBKO TOM CJIy4ae, €CJIM BO BCEM OTHOIICHUH
COTPY/[HUKH naniercss KOPTEXK TAKOM, UTO 3HAYCHUE €T0
arpudyta Comp 3apn yIOBIETBOPSET BHYTPEHHEMY YCIOBHIO
CpaBHECHUS.

dopmyna

FORALL COTP2 (COTPI.Comp 3apn > COTP2.Comp 3apn)
IUT TEKYIIETO KopTexa nepeMeHnor COTP ] npruHAMAET 3HAYEHUE
true B TOM 1 TOJIBKO TOM CJIy4dae, €CJIU IS BCEX KOPTEKEU
orHowmenuss COTPY/THUKMH (cBa3aHHBIX ¢ iepeMeHHoii COTP2)
3HadeHue arpuoyta Comp 3apn ynoBIETBOPSIET BHYTPEHHEMY

YCJIOBHAIO CPABHEHHS. 28



Ha camoMm pene mpuUHATO TOBOPUTH HE O CBOOOJHBIX M CBSI3aHHBIX
IIEPEMEHHBIX, a O CBOOOAHBIX M CBSA3aHHBIX BXOXJCHHSIX
IIEPEMCHHBIX.

Tak, ecim mepeMeHHas X SABJISICTCS CBA3aHHOM B F, TO BO BCeX APYTrux
[III® oHa MOXkeT OBITH KaK CBOOOJHOI, TaK M CBSI3aHHOM, HO B
TI000M ClIydyae HE UMETh HUKAKOTO OTHOIIEHMS K BXOXKJICHHUIO X B F.

PaccMoTpuM criienyronyro Gopmyny:
EXISTS COTP2
(COTPI.Comp Omo Hom = COTP2.Comp Omo Hom)
AND
FORALL COTP2
(COTPI1.Comp 3apn > COTP2.Comp 3apn).

31€eCh Mbl UIMEEM JIBA CBSI3aHHBIX BXOXJIeHUS nnepeMeHHon COTP2 ¢
COBEPIIECHHO Pa3HbIM CMBICIIOM.
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2. lleneBble CIUCKE CeH U
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[TpaBHIIBHO MHOCTPOCHHEBIE (DOPMYIIBI 00ECIIEUMBAET TOJILKO CPEACTBA
(OpMYJIMPOBAaHUS YCIOBUM BBIOOPKH KOPTEXKEW M3 OoTHOIIeHUH BJI.
Jlns omnpeneneHus HaOopa MMeH arpHOyTOB pe3yJIbTUPYIOLIEIO
OTHOIIICHUS CIIyKat yenesvle cnucku (target lists).

L{eqeBOM CIIUCOK CTPOUTCS U3 Yeleavix d1eMeHmos CIEAYIOIEro Buaa:

X.attr, rne X — ums cBoOoiHOM nepemeHnHou u3 I1I1D, a attr — ums
arprOyTa OTHOIICHUS, HA KOTOPOM OIpeIesieHa X;

X, 9TO DKBUBAJIEHTHO HAJWYUIO IIOJACIIMCKaA X.attr, ... X.attr,, rae
attr, ... attr, Bkiroyaet Bce UMeHa arpuOyTOB OMPEIEISIOIIETO
OTHOILIECHWS;

New_name = X.attr, rje NEW_Name — HOBOE€ UM COOTBETCTBYIOIIETO
arpuOyTa pe3yJbTUPYIOMIErO OTHOLICHUS.

ITocnenuuii anmemeHT Tpedyetcs, korjaa B IIIIMD ucnonb3yercs HECKOIbKO

CBOOOIHBIX MTEPEMEHHBIX C OJUHAKOBOW 00JIACTHIO ONPEICIICHUS.
30
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BripaxkeHne pensiuOHHOTO HCYUCICHUS UMEET BH]
target list WHERE I .

3HAYEHUEM TAKOTO BBIPAKECHUS SIBISETCS OTHOILIEHUE, TEJIO0 KOTOPOTO
onpenensiercs /11D, a Habop aTpuOyTOB U UX UMEHA — LIEJIEBBIM
ciuckoM target_|list.

[Ipumep: mycts Mbl UMeeM b/l co cxemon

COTPYIHUKU (Comp Hom, Comp Hmsa, Comp 3apn, Omo Hom)
OTHEJIBI (Omo _Hom, Omo Kon, Omo Hau).

TpeOyercs BrIIaTh IMEHA U HOMEPA COTPYIHHUKOB, SBJISFOLIAXCS
HaYaJIbHUKAMH OTJIEJIOB C KOJIMYECTBOM COTPYAHUKOB OoJbie S0.
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JIAIIAOHHO

B TepMuHaxX pensuMOHHOM ajireOpbl MOTPEOOBAIOCH OBl BBIIOJIHUTH
CJIEAYIOIIYIO MMOCIEA0BATEIBbHOCTh ONEPALIUN.

1) BemoaHuTL coenuuenue otnomenni COTPY/IHUKHU w OT/[EJIBI
o ycinoBuro Comp Hom = Omo Hau;

2) OrpaHUYUTH MMOJYYCHHOE OTHOIICHHUE IO ycaoBuro Omo Kon >50;

3) cmpoeuMpoBaTh Pe3yNbTar onepanuu Ha arpuoyTel Comp Hom n
Comp Hwms.

B TepMuHaAX pEISIMOHHOTO HCYUCICHUS 3TOT JKE€ 3alpoC BBIIVISINAT
CIEIYIOIIUM 00pa30oM:

SELECT COTP.Comp Hom, COTP.Comp Hma WHERE
EXISTS OT/ (OT/[.Omo Hau = COTP.Comp Hom
AND OT][.Omo Kon > 50),

rne RANGE COTP IS COTPY][HUKHU, a RANGE OT/[ |S OT/[EJIBI.
32
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B ucuunciiennn JOMEHOB 00JIACThIO ONPEAECICHUS IEPEMEHHON SIBIISIFOTCS
HE OTHOILIEHUs, a JaoMeHbl. Hampumep, nepemenuwsie HMAH n
HOM COTP moryT OBITh ONPEAEIEHBI HA JOMEHAX COOTBETCTBEHHO
arpuOyToB Comp Hms u Comp Hom.

OCHOBHBIM  (POpMaIbHBIM  OTJIMYHMEM MCUYHCICHUS JOMEHOB  OT
HMCUYHCIIEHUS KOpTexeH sABiisieTca Hanmmuue B 111D gonmonHuTenbHBIX
MIPEIUKATOB, IMO3BOJAIOIIMX BbIpAXaTh YCJIOBUS 4YIEHCTBA. B
OCTaJIbHOM (hOPMYJIbl U BBIPAXKCHMS HCUHMCIICHHUS JTOMEHOB ITOXOXKH
Ha (D)OPMYJIbI U BBIPAXKECHUS UCUMCIICHUS KOPTEXKEH.
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Eciau R — 310 N-apHOE OTHOLIEHUE ¢ aTpulyTaMu @, , @, ,... &, , TO
YCJIOBHE YJIEHCTBA HUMEET BU/

R(a,:vy,a,:V,,...a,:V.)(Mm<=n),
rae V; - KOHCTaHTa WU JOMCHHAas IICpEeMCHHa.

YciioBHE 4JIEHCTBA MCTMHHO, €CJIM B OTHOIICHWH R CyIliecTByeT
KOPTEK, COACP AN YKa3aHHbIC 3HAYCHUS aTpUOyTOB.

HcuncieHne JTOMEHOB NPOMUTIOCTPUPYEM HA npumepe CICIYIOIIETO
3ampoca: Bbioamb Homepa u umena compyoHUKos8, no4arouux
3apnaamy 6obuie MUHUMATLHOU.
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J11 mpocToThl OyAeM CUMTaTh, 4YTO Mbl ONPEACIHIN JOMEHHBIC
[IEpEMEHHbIC, UMEHA KOTOPBIX COBIIAAAIOT C MMEHAMU aTpuOyTOB
otHouenust COTPY/[HUKH; ecin TpeOyeTCss HECKOJIBKO JIOMEHHBIX
IIEPEMEHHBIX, OINPEACICHHBIX Ha OJHOM W TOM K€ JOMEHE, MBI
OyzneM 100aBJIATh B KOHIIE MX MMEHH HMUudpsrl. Torma 3ampoc Oymer
UMETh BUJI!

SELECT Comp Hom, Comp Hma WHERE
EXISTS Comp 3apnl ( COTPYIHUKHU (Comp 3apnl)
AND COTPY][HUKU (Comp Hom, Comp Hms, Comp 3apn)
AND Comp 3apn > Comp_ 3apnl).

BaMCTI/IM, 9TO HA HMCYHUCIICHHUHU JTOMCHOB 6&31/IpOBaJ'IC}I U3BECTHBIN SI3BIK

Query-by-Example.
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