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KOMITO3UIIIMHA CEMAHTHKA SQL-IIOAIBHUX MOB TA
TABJIMYHUX AJITEBP

HaBeneHo TeOpeTHKO-NPAKTHYHI JOCATHEHHS B JIOCHIDKEHHI  Teopii

IpOrpaMHUX ajaredp KOMIO3HUIIMHOTO THIY, MPOUTIOCTPOBAHO MOXJIUBICTH
3aCTOCYBaHHS LI€1 TEOPIi 10 HAraJlbHUX MOTPED.

KurouoBi ciioBa: koMno3uiliiHa ceMaHTHKa, TporpamMHa anredpa, 0a3u JaHuX,

TabauyHa anreopa.

AHami3 NpUYMH CY4acCHOr0 KPUTHUYHOI'O CTaHy B 3aCTOCYBaHH1 (hOpMalbHHX
MOJIelie 10 CTBOPEHHS CKJIAJHUX IPOMHUCIOBUX MPOTPAMHUX CHUCTEM JI03BOJISE
chopMyIIOBaTH HACTYIHI BUMOTH, SKHM TIOBMHHI BIAMOBiZaTH CydYacHI MOJEI1
nporpaM: eKCIUTIKATMBHICTh,  KOMIIO3WIIMHICTh,  1HTCHCIOHAJIBHICTh,  SIBHE
BUKOPHUCTaHHS CTPYKTYp IMEHYBaHHS; 4ITKa BUTPUMKA PiBHIB a0CTpakLii MOJENEH.

Cepen TMOTEHIIMHO MOMXIIMBHUX MOJENEH, SKI 3aJ0BOJBHSIOTH HABEACHUM
BUMOTaM, JJIs JTOCHIJIPKEHH 00paHi MporpaMHi airedpu KOMIO3UUIAHOIO THUILY, SIKi
0a3yl0ThCA Ha KOMITO3UIIIHHOMY MpOTrpaMyBaHHI, 3aKJIaJICHOMY B TpaIlsiX akajemika
B. H. Peapka y 70-x pokax MUHYJIOTO CTOJITTS.

PeanbHi TEOPETHKO-TIPAKTUYHI JOCATHEHHS Teopil MpOrpaMHUX airedp
KOMITO3UIIIITHOTO THITY 1 MOKJIMBICTh 3aCTOCYBAHHS III€1 TEOPii 10 HaraabHUX MOTPEO

IPAKTUYHOTO MPOrpaMyBaHHs BU3HAYAIOTh aKTYaJIbHICTb JTOCIIIIKEHHS.



B po0oTi HaBeneHO OCHOBHI pe3ysibTaTd pPOOOTH HAYKOBOI TPYNU TIiJ
kepiBHULITBOM J[.Bys.

Crpykrypa poOOTH € HACTYNHOIO: HABEJICHO HAMPSAMOK JOCIIKEHHS, MepeiK
HAyKOBIIIB, 1110 3aliMarOThCA JAaHUMH IUTAHHSAMH, OCHOBHI myOJikailii Ta OCHOBHI

pe3ynbTaTH.

Komnosuniitna cemantuka SQL -nmopionux wmoB (FO.bpana, /I.byii,
C.Ilonskas, B. Peovko) [1-5]

[TobynoBano mporpamMHy ajiredpy, Opi€HTOBAaHY Ha BU3HAYEHHS CEMaHTHUKHU
oriepaTopiB MaHimyroBaHHs JaHuMU SQL -mo1i0HMX MOB.

Hociii wi€i anredpu cKiIaiaeThecs 3 4aCTKOBUX 0araTOMICHUX (DYHKIIIHM BUTIISILY
frXyx..xX, =X nen>1, X, X,..., X, € {D,2°, ST Tg, Bool}.

Curnatypa MICTUTh KOMIIO3MIIT (uIbTpalii, B3ATTd IOBHOro 00pa3y,
arperyBaHHs, peKypcli Ta CTaHAApTHY H1ACTAHOBKY.

MHoxuHy 0a30BUX (PYHKIIIH Ta MpeaukaTiB GOPMYIOTh €JIEMEHTH: TEOPETUKO-
MHOXXMHH1 QYHKIIi 00'€JTHAHHS, IEPETUHY Ta PI3HULI TAOIHIb; PYHKIIS BUITYyUYECHHS
nyOmikariB; GyHKIIiSI TOOYIOBU YIOPSAIKOBAHUX TAOIHIIb; IPEIUKATH Ta PYHKITT ISt
noOy10BU arperaTHUX (YHKIIH KOMIIO3UIIIEK0 arperyBaHHs; (PYHKIIisI TPyIyBaHHS;
¢GyHKII{ BHYTPIMTHBOTO 1 30BHINTHLOTO 3'€THAHHS, OIepallii KOH'TOHKII1, U3 FOHKITI
Ta 3arepeyeHHs TPU3HAYHOI CHIIbHOI Joriku KuriHi; omeparisi 00'eqHaHHS CyMiCHHX

pHJ:[KiB, (byHKL[i'l' iMeHyBaHHH Ta PO3IMEHYBaHHS PAIKIB; ONepallii Ta MpeJuKaTH YHIBEpPCAIbHOTO

TOKYMEHTY.

OCHOBHUM PE3YJIBTATOM JOCIIIKEHHS €

Te3a: 3amukanua MHOMCUHU OA308UX DYHKYIL MA NPeOUKamie KOMNO3UYismu
Qinompayii 63ammsa nOGHO20 00pa3zy, azpecy8amHs, NIOCMAHOBKU Ma peKypcii
Mmicmume QYHKYIL, AKI € CeMaHmuKamu 8CiX onepamopié MAaHinya08aAHHI OAHUMU

SQOL-noodionux mos, sxarouarouu CTE eupasu 6 ix pexypcugHiii ghopmi.

Teopis Tadbanunux aaredop(F0.bponu, /I.byi, C.3azopcokuii, B.Pedvko)[6-11]
[TobynoBana cmerianbHa MporpaMHa anredpa, HOCIEM SIKOT BUCTYMAOTh

byHKIIiT HAa HA TaONMYHUX JIaHMX, a B SKOCTI CHUTHATypHHX OIlepallii



BUKOPUCTOBYIOTHCS KOMIO3UINT (OmepaTtopu), SKi JO3BOJSIOTH OyayBaTH CKIIaJHI
3anuTy 3 atToMapHux ¢yHkiii. [IpoBenennii ornsaa Ta kiacudikailiss OCHOBHUX THUIIIB
MOJENeN NaHuX, M0 SIKMX BIAHOCITHCA TaOJIWYHI, l€papXiuHi, MEPEKH1 MOJeNl, a
TAKOX MOJIeNl, SKI 0a3yloThCcsa Ha OaraTopiBHEBUX TaONMUIX Ta PEKypPCHUBHUX
Ta0IUIISX.

Brockonanena Tta posmupeHa komnosuuidiHa SQL-opieHTOBaHa anredpa
tabinuHux ¢yHkuii. HoBe Bu3HaueHHS TaOMUIb 3a PAaxXyHOK BHECEHHS CXEMH
BIJIMOBIJIA€ PO3YMIHHIO TaOJIMIb B pensiuiiHuX 0azax naHux. L{e Hagano MOKIUBICT
OUIBIII TOYHOTO Ta aJIEKBATHOTO 33/IaHHSI CEMAHTUKHU ONEpaTopiB 3anuTiB MoBU SQL.
OyHKIIT Ta KOMITO3UITT 3a7aH1 K HAa MHOXKHHAX TaK 1 HA MyJIbTUMHOKHUHAX.

3agaHa cemaHTuKa pekypcuBHUX 3anuTiB B SQL. Busznauena sik omnepaiiiiina,
Tak 1 JIeHOTalliHa CeMaHTHMKa PEeKYpCHBHHMX 3allUTiB, a TAaKOX JOBEJIEHa IiX
€KBIBAJCHTHICTh MNpPHU BHUKOHAHHI MPUPOJHUX JOCTaTHIX yMOB, TakKHX, SK
TUCTpUOYTUBHICTD OlEpallii 3a MepIuM apryMEHTOM Ta 30epeKeHHS MOPOKHBOI
Ta0JIMIIl 32 MEPIIUM apPTyMEHTOM.

JlocmipkeHa KOMIIO3MIIITHA CTPYKTypa OIepaTopiB 3allMTIB Ta IPOBEJIEHA
Kkiacuikailisg oneparopiB 3a iX CHMHTAKCHUYHOIO CTPYKTYporo. BuiineHo Tpu kiacu
3aMMTIB, KOXKHUM 3 IKMUX OYJIy€ThCS 32 YITKO BUBHAUECHOIO CXEMOIO.

HoBe 3HaueHHs Kommo3uuii arperauii Jo3BOJisiE OUIbII TOYHO 3aJaTH
CEMaHTHUKY arperaTHuX QyHKII{ mpu poOOTI 3 HEBU3HAYCHUMHU 3HAYCHHAMH.

IIpoBeneHo mocChiKEHHS pPeSLINHOL, 1€papXiyHOi, KBa3ipessIiiHOi Ta
MEpEeXHOI MOl JaHuX. 3ajaHa iX Kiacudikalis Ha OCHOBI IMOHATTS KOJCKINHN Ta
BIJTHOIIEHb BHJIIB OJWH JO OJHOTO Ta OJUH JI0 0aratbOx Ha €JIEeMEHTax KOJEKIIii.
[ToGynoBana kracughikayitina cxema J03BOJIMIJIA BUSIBUTH Ta OMKMCATH HOBI MOJEN1
JaHUX, TaKi K pecypcHi Tabmuili, 6araTopiBHEBI TabIMIII Ta TaOIHIl 3 BapilaHTHUMHU

pAIKaMU.

CneuniajJibHI  TEOPETHKO-MHOXXKHHHI  KOHCTPYKUIii: MOBHMH  o0pa3s,
00MeKeHHsI, CYMICHICTbh, NMpOeKuisi, y3arajibHeHuili npsamuii a006yroxk (/1.byi,

H.Kaxyma) [112-17]



JloCTmiIKEHHO ~ TEOPETHKO-MHOXXMHHI ~ KOHCTPYKIIi ~ TOBHOTO  00pasy,
oOMexxeHHs1, KOH®IHAJIBHOCTI, CYMICHOCTI, Yy3arajlbHEHOro TMpsSMOTo JI00YyTKY.
OTpumaHi pe3ynbTaTH TEPEHECEHO B TEOPit0 TaOMWYHMX anredp, M0 CYTTEBO ii
30aradye: MOHOTOHHICTh Ta IUCTPUOYTHUBHICTH MPOEKIlli, 3’€IHAHHS, HACUYCHHS,
neperiMeHyBaHHS; KOPEKTHE O3HAUCHHsS IepeMEHYBaHHS Ta 3’ €JIHAHHS,
KOMYTaTHUBHICTh Ta aCOIIATHBHICTH 3’ €IHAHHS, SBHUN BUTJISII YaCTKOBOTO TMOPSIIKY
MIBPEIIITKY TaOIUIIb 3a 3'€IHAHHSM; BJIACTUBOCTI MPOEKI(li, HACUYCHHS Ta aKTUBHOTO
JOTIOBHEHHSI; KOMYTaTUBHICTb, aCOLIaTUBHICTh Y3arajJbHEHOT'O 3’€JTHAHHS, ICHYBaHHS
OJIMHHUIIb 32 UM 3’ €THAHHSIM.

[ToGynoBaHy y3arajibHEHY TaOJIM4HYy ainredpy 3HATTAM BUMOT (IHITHOCTI

Ta0IUIb Ta OAHOCXEMHOCTI PSIAKIB TAOJIUIIb.

VY3arajbHeHa Ta0Ju4YHa ajredpa Ta BiANOBIIHI YNCJIEeHHS HA JOMeEHAaX Ta
koprexex (. By, I.I'mywxo) [18-21]

[To6ynoBaHo Tabnu4Hy anreOpy HECKIHUCHHHUX (CKIHYCHHUX) TaOJuIlb, SIKA €
y3araJlbHEHHSAM KJIACH4YHO1 TaOin4uHo1 anreOpu. 11ig pernsiiero po3yMmieTbesi JOBUIbHA
MHOXXMHA OJTHOCXEMHUX PSIKIB, 30KpeMa, HECKIHYEHHA, MTPU 1IbOMY KOKHIM TaOuii

IPUIIMCYETHCS NIEBHA CXEMA.

KnacuuHe yuclieHHs pSAAKIB Ta YUCIIEHHS Ha JOMEHI IMONOBHEHO NOBUIBHUMHU
OpeIUKaTHUMU Ta (QYHKIIOHAJILHUMM CUTHaTypaMd Ha YHIBEpCaJIbHOMY JOMEHI.
ITokazana eKBIBaJ€HTHICTh TaOJMYHOI anreOpu HECKIHYCHHUX TaOuMIpb 1

BIJIMOBIAHUX PEIALIINHUX YUCIICHb.

VY3aranpHeHe YUCICHHS PAJIKIB Ta y3araJibHEHE YMCIICHHS HA JOMEHI OOMeXeH1
JUISI BUKOPWUCTAHHS CKIHUCHHHUX TaOJHUIh MUISXOM PO3TJISAY JIMIIE TaK 3BaHUX
Oe3neyHux BHUpa3iB. [loka3aHO E€KBIBAJIEHTHICTh TAaOJIMYHOI aireOpu CKIHYEHHUX
Ta0JHIlb, OOMEXKEHOTr0 Yy3arajJlbHEHOrO0 YHUCJICHHS PSAKIB 1 OOMEXEHOro
y3arajJbHEHOT0 YMCJICHHS Ha JJOMEHI.

Curnatypy TaOnu4HOi anreOpu HECKIHYEHHUX (CKIHUEHHUX) TaOJHIlb
pPO3IIMPEHO HOBHMMHM OIEpalisiMd HaJ TaOJMUIIMHU: OIepalisiMid BHYTPIMIHIX 1

30BHIIIHIX 3’€JHAHb, OIEPAIEI0 HAaMIB3 €JHAHHS. 30BHIIIHIMH MHOXXHUHHUMU



orepallisiMi, arperaTHUMH omepaiisiMu. JlJig 3aaHHsl arperaTHUX omepaiii (Sum,
Avg , Min , Max , Count ) BUKOPUCTOBYETHCSI MOHSATTS MYJbTUMHOXHUHU. a JJIs
3a/laHHs 30BHIIIHIX OINepalii BBEJEHO OCOOIMBUM €JIEMEHT YHIBEPCAIBHOIO IOMEHY
NULL.

[ToOynyBaHO MYJIBTUMHOXKHUHHY TaOJUYHY anreOpy, B sIKIA MOHSTTS TaOIUIl
YTOYHIOETHCS, BUKOPUCTOBYIOYHM TMOHSATTS MYJbTUMHOXHHHU, TPUIOMY KOXKHIH
Ta0JUIll TIpUIIMCAaHa TIEBHA CXeMa. 3aJaH0 OCHOBHI omepalli Haja TaOJuIsIMHU:
00’e€THaHHs, TEPEeTUH, PI3HUIA, CEJEKIls, TMPOEeKIlis, 3 €JHAHHsS, aKTUBHE
JOTIOBHEHHsI ¥ TmepeliMeHyBaHHsA. J[ms KoKHOiI omeparii BH3HAYEHO OCHOBY
pe3yJbTyI04oi TaOJMIll Ta KUIbKICTH AyOJikaTiB KoxkHOro psiaka. I[loOymoBaHi
MYJIbTUMHOKWHHI aHAJIOTM ONepaliil BHYTPIIIHIX 1 30BHIIIHIX 3 €JHaHb, ONepalii

HAaITIB3 €JTHAHHSI, arperaTHUX OTepallii.

Teopis Hopmadaizauii Tadbauunux b1 (/1. by, A.Ily3ikoea) |22-23|
HaBeneno crpore Ta moBHE JOBEIECHHS MOBHOTH aKCIOMaTWKU APMCTPOHra HI0J0
GYHKITIOHATBHUX 3aJICKHOCTEH B PENAMIMHNX 0a3ax JaHUX, SKE HACTIAYE TPaauIlii
BCTAHOBJIEHHS IIOBHOTM B MAaTEMATHUYHIA JIOTIII: BBEIEHI  BIIHOIIEHHS
CUHTAaKCHMYHOI'O Ta CEMAaHTUYHOTO CIIIlyBaHHs Ta MOKa3aHa iX 30DKHICTb. B sikocTi
MaTeMaTUYHOTO  amapara BHKOPHUCTAHI  BIIACTUBOCTI  TEOPETUKO-MHOXUHHOI
KOHCTPYKIIiT 0OMexeHHs (PYHKIIIT 32 MHOYKUHOIO.

YTOYHEHO YMOBH, B MEXKax SIKUX aKClOMaTHUKa APMCTPOHTa € TTIOBHOIO.

Teopiss MYJbTUMHOXKHMH Ta 1ii 3acTocyBaHHs B Ta0auyHux b/l
(FO.bozamupuvoesa, /I. byit) [24-29]

JlocmikeHo  BJIACTUBOCTI OMepaimiii  Haj MyJIbTUMHOXXKHHAMH, IO €
HACJIIIKAMU BJIACTMBOCTEM TEOPETUKO-YUCIOBHX (YHKLIA MyHIMyma, MakCUMyMa.
3pi3aHoi pi3HMIN, Moy, Onepallii 70/aBaHHsI, IEPETUHY, PI3HHMII, 3 BPaxXyBaHHAM
Ta 0e3 BpaxyBaHHS TyOJIIKaTiB, € aJeKBATHUMH YTOUHCHHSIMH aHAJIOTIB TEOPETUKO-
MHOXXMHHHX onepamiil Hax tadmuusimu B B/1.

Po3rnsitHyTo 4acTKOBO  BHOPSAKOBAHY MHOXHHY MYJIbTUMHOXHH, —SIKa

BIJIHOCUTHCSl /IO BIJIOMHX KJIACiB YaCTKOBO BIIOPSJKOBAHUX MHOXHH: PEIIITOK,



YMOBHO IOBHUX MHO>XMHH, MIOBHUX MIBPEITOK. PemiiTka MyJIbTUMHOXXKHUH J0OITyCKa€e
JIBa MPOCTHUX Ta MPUPOJAHUX BKJIAJCHHS y MOBHI PELIITKH.
3HAICHO CHCTEMHM NOPO/KYIOUMX MHOXHHHOI Ta MYJBTHMHOKUHHOI
IPUMITUBHOI TPOrPaMHOi anreOpHu, 110 € CIIOPITHEHUMHU M1k CO00IO.
[Ipo/1IeMOHCTPOBAHO aJAEKBATHICTh MOJENI MPUMITUBHOI MPOrpamMHoOi anreOpu
Ui pernpe3eHTaTuBHUX npeaMmeTHux obmacteit: JJHK-oGuucnenns ta manimynsmii

Haj Tabmuismu y cydacHux CYB/I.

CuabHa Ta caabka tpusHauHi Jorikm Kaiwi (Z.byu, C.Ilonakos, O.

Hluwauvka) [30-32]

IIponemoHcTPOBAHO TPUPOJIHE BUHUKHEHHSI TPbOX3HAYHOI CHIIBHOI JoTiku KitiHi 3
anredpu KiIacu4HOi OyneBOi JOrIKM IUIIXOM 3aCTOCYBaHHS 3arajlbHO3HAYyIIOi
KOHCTPYKIIli PO3MOBCIOJIKEHHSI OIMEpalliii 3 €JIeMEHTIB Ha MHOXWHH €JIIEMEHTIB B
TEepMiHaX IMOBHOTO 00pa3y.

[ToOGynoBaHa pemriTka JOTTYHUX 3HAY€Hb TPhOXEJIEMEHTHBOI JoTiku KitiHi, sika
BUKOPHUCTOBYETHCS JIJI KOMITAKTHOTO 3aaHHS JIOT1KH.

3anmpornoHOBaHO MeXaHi3M  iHTepmpeTalii ¢GopMmysl 3 KBaHTOpaMH B

TPbOX3HAYHHUX JIoTiKax KiiHi.

ER — moaeans ta CASE-3aco0u ii mintpumku (/1. byii, JI. Cinveeiicmpyk) [33-37]

['onoBHUM pe3ynbTaroM € ToOya0Ba PO3AUTY MaTEMaTHYHOI Teopii MOJeni
«CYTHICTB-3B'I30K», SKUA € (QopMagbHUM MIATPYHTSIM  JJIS  CTBOPCHHS
3araJIbHONPUMHATOTO CTAHIAPTy MOJENl 1 Ma€ 1CTOTHE 3HAYEHHS JUIsi KOPHCTYBauiB
i€l mozeni ta po3poouukiB CASE-3aco6iB miATpuMKH MOJETI ,,CYTHICTH-3B 130K .

Ha ocHoBi anamizy ™opemi ,,CyTHICTb-3B'I30K” yHi(iKOBaHI 1i OCHOBHI
€JIE€MEHTU: TUIl CYTHOCTI, CYTHICTh, NMHUT 3B'A3KY, 3B’SI30K, CIA0OKUN TUI CYTHOCTI,
CWJIBHUI THUIl CYTHOCTI, ClIaOWi THN 3B'SI3KY, CWJIBHMI TUI 3B'SI3Ky, THUIl CYTHOCTI
Cymepkjiac, THUIl CYTHOCTI IiJajgac, THUI CYTHOCTI KaTeropis, THUIl 3B'SI3KY
CyHepKJIac/miaKIac, TUI 3B 3Ky 1Sa. Y TOUHEHHS MOHATH MOJENI ,,CYTHICTh-3B'30K"

IPOBOJUTHLCS HA HAWOUIBII aOCTPAKTHOMY PiBHI - HA PIBHI MHOXXHH Ta BIIHOIICHb.



dopmanizoBaHa BHMOTa KOPEKTHOCTI MOJIENl TO CIA0KUM THUIIaM 3B'S3KIB
(momo ycnanakyBaHHs). BBeneHHsIM oneparopiB min,max.mop (popmainizoBaHi 6a30Bi
TUIIN OOMEXEHb KOPAWHATHOCTI /U1 O1HApHUX Ta 6araTOCTOPOHHIX THIIIB 3B'A3KiB.

[IpoananizoBaHo cyd4acHUH CTaH OOMEXKEHb KapJAMHAIBHOCTI MOJEi
«CYTHICTB-3B'130K». Po3ristHyTo 1 (popMainizoBaHO OOMEXEHHs KapJIMHAIBHOCTI:
KApJAWHAIBHICTD  «IUBUTUCA 4Y€pe3», KapJWHAJIBHICTh YYacTl, Yy3arajJbHEHa
KapAUHAIBHICTh ydacTi. [IpoBeieHHI yTOYHEHHS BKa3ylOTb Ha €IUHY MPUPOITY
MOXO/IPKEHHSI BCIX M1JX0/11B 0 BU3HAUCHHS OOMEXXEHb KapIMHAJIBHOCTI.

JloBeneHa HM3KAa TBEpP/UKEHb NPO JOTIYHI 3B'S3kM MDK: 1) min Ta TOp
OOMEXEHSIMH  KapAWHAJIBHOCTI JUIsl MIAXOMIB ,,IUBUTUCA 4epe3” 1 ydacTi,
oOrpyHTOBaHa HEOOXITHICTh iX OJHOYACHOTO BHKOPHUCTAHUS, 2) OOMEKEHHSIMH
KapJIMHAJIBHOCT1 JIJI1 0OMEXeHO1 Ta HEOOXITHOI KapJIMHAJIBHOCTI, IMOKa3aHo, 10 3a
JOTIOMOTOI0 min 1 Mmax oOOMEXEeHHs KapJUHAIBHOCTI [JIi HEOoOMEXeHOl
KapAMHAIBHOCTI MOXHA BUPA3UTH 1HIII 0a30B1 TUTIM OOMEKEHHSI KapIMHABHOCTI;

3) oOMEeXeHsIMU KapJUHAIBHOCTI JJIsl O1HApHUX Ta 0AraTOCTOPOHHIX THIIB 3B'S3KIB
OpH MIJIX0Jax ,,JUBUTHCS yepe3" 1 ydacTi, oKa3aHo, 0 JaHl MAX0AU TPUHIUIIOBO
PI3HI MPU PO3TIIAL TIIBKKA 0araTOCTOPOHHIX THIIIB 3B’ SI3KiB.

JloBeieHO TBEpPKEHHS MPO CYMICHICTh 3HAa4Y€Hb ONEpaTopiB min,max Ha
B3a€MOIHBEPCHUX OIHAPHUX BIAHOMICHHAX (OTPUMAaHMI aHAJOTIYHMNA Pe3yNbTaT AJs
YTOYHEHb 0araTOCTOPOHHIX THIIIB 3B'S3KIB): I JIOBUIBHOTO PO3MOJIIY 3HA4YCHBb
OmepaTopiB ICHY€E BIAHOIICHHS, HA SIKOMY I[1 3HAUEHHS JOCITalOThCsl. TakuM YUHOM,
B 3arajJbHOMY BHUMAJKy HEMAa€ JIOTIYHOTO 3B'S3KYy MK 3HAYEHHSMH OIEpaTopiB
min,max Ha BHUXIJHOMY OIHapHOMY Ta OOepHEHOMY BijHOIIEHHSX. OTxe, Npu
HAKJIaJlaHH1 3HauYeHb min 1 max OOMEeXeHb KapAUHAIBHOCTI (HEoOMexeHa
KapJAMHAIBHOCTh) Ha Ha OIHApPHMX THMaX 3B'SI3KY 32 o00OMa THUIIAMH CYTHOCTEH

BIJICYTHSI HEOOX1HICTh EPEBIPKU CYyMICHOCT] 3HAYEHb.

00’extHo-peasiniitni B/1 {/1. byu, C.Koauwu) [38-40)
[IpoBeneno (¢GopmasbHE YTOYHEHHS TMOHATTA 00 €KTYy, Kiacy, METOJIB,
yCHaJKyBaHHS KJaciB, Ta JXUTTEBOTO IMKIY O0’€KTy. 3a JIOMOMOIOI0 oOmeparii

HakJagaHHs (OpPMaJIbHO OMKMCAHO MPOCTE Ta MHOKMHHE YCIaIKyBaHHSI.



®opmauabHi Metoau po3podxku mnporpam (A.byu, 1. Tkauyx) [41-421

3anponoHoBaHO (opmMamizaiilo OJHOTO 3 KIIOYOBHX IHCTPYMEHTIB MOOyA0BU

cnenu@ikaiii B pamkax ¢opmanbHOro bi-Meromy, Tak 3BaHUX y3arajabHEHUX

nigcranoBok (generalized substitutions). dopmarizaiiisi TpOBOAUTHECS Ha OCHOBI

NPUHIUIIB KOMIO3UIIMHO-HOMIHATUBHOIO MiAXOTY.

Cnucok BUKOPUCTAHUX JKepeJ

. Buy D.B. Compozition semantics of the recursive queries in family of the SQL
languages / D.B.Buy, S.A.Polyakov // Bulletin of Taras Shevchenko National
University of Kyiv. Series Physics & Mathematics. - 2010. - No. 1. - P. 45-56.
(in Ukrainian).

. Redko V.N. Relational data base: table algebras and family of the SQL
languages / V.N.Redko. U.I.Brona, D.B.Buy, S. A. Polyakov. - Kiev:
Publisher "Academperiodica". 2001. - 196 p. (in Ukrainian).

. Brone U.I. Compositional semantics of the family of the SQL languages:
aggregation functions/ U.[.Brona, D.B.Buy, S.P.Zagorskiy, S.A.Polyakov [ i
Bulletin of Taras Shevchenko National University of Kyiv. Series Physics &
Mathematics. - 2000. - No.l. - P. 178-192. (in Ukrainian).

. Buy D.B. Compozition semantics of the family of the SQL languages: table
data structures / D.B.Buy, S.A.Polyakov // Bulletin of Taras Shevchenko
National University of Kyiv. Series Physics & Mathematics. - 1999. - No.l. - P.
130-140. (in Ukrainian).

. Buy D.&Compositional structures of the family of the SQL languages: filters
and complete image / D.B.Buy, S.A.Polyakov// Bulletin of the Lviv. Series
Physics & Mathematics. — 1998. - No.50. - P. 24-26. (in Ukrainian).

. Redko V.N. Relational algebra: operations projection and connection /
V.N.Redko, U. I.Brona, D.B.Buy // Cybernetics and Systems Analysis. -
1997. - No. 4. - P. 89-100. (in Ukrainian).



7. Redko V.N. Relational algebra: operation of division and rename operation
/N.Redko, U.I.Brona, D.B.Buy // Cybernetics and Systems Analysis. - 1997. -
No. 5. - P. 3-15. (in Ukrainian).

8. Buy D.B. Set-theoretic construction in the theory of relational databases /
D.B.Buy, U. [.Brona // Bulletin of Taras Shevchenko National University
of Kyiv. Series Physics & Mathematics. - 1996. - No. 1. - P. 216-224. (in
Ukrainian).

9. Redko V.N. On the foundations of the theory of relational database models
/N.Redko, D.B.Buy // Cybernetics and Systems Analysis. - 1996. - No 4. - P.
3- 13. (in Ukrainian).

10.Redko V.N. Mutual non-derivative and the expressive power of relational
algebra operations / V.N.Redko, U.I.Brona, D.B.Buy // Reports of the National
Academy of Sciences of Ukraine. Math. Natural. Engineering. - 1996.-No. 11.-
P.84-88.

11..Redko LA. Manipulative aspects of databases: a compositional approach /
V.N.Redko, D.B.Buy, S.P.Zagorskiy//Cybernetics. - 1989.-No. 6. - P. 105-413.
(in Ukrainian).

12.Buy D.B.. Full image, restriction, projection, relationship compatibility /
D.B.Buy, N.D.Kahuta // Theoretical and Applied Aspects of Program Systems
Development: international conference, December 8-10, 2009: abstracts. -
Kyiv, Ukraine. - 2009. - C.244-260.

13.Kahuta N.D. Criterions injectivity of binary relations / N.D.Kahuta // Bulletin
of  Taras Shevchenko National University of Kyiv. Series Physics &
Mathematics. - 2007. - No.3. - P. 141-146. (in Ukrainian).

14.Kahuta N.D. Compatibility relation, generalized connection and generalized
direct product / N.D.Kahuta // Bulletin of Taras Shevchenko National
University of Kyiv, series Physics & Mathematics. - 2007. - No.4. - P. 167-
173. (in Ukrainian).

15.Buy D.B. Properties of the relation cofinality and device set of partial functions
/ D.B.Buy, N.D.Kahuta // Bulletin of Taras Shevchenko National University of



Kyiv. Series Physics & Mathematics. - 2006. - No.2. - P. 125-135. (in
Ukrainian).

16.Buy D.B. Set-theoretic construction of a complete image, restrictions, cofinality
and consistency in the foundations of relational databases / D.B.Buy,
N.D.Kahuta Intelligent Systems and Computer Science: International
Conference, 23-27 October 2006, Moscow, Faculty of Mechanics and
Mathematics. MSU: Proceedings - 2006. - Vol. 1. - P. 72-76.

17.Buy D.B. Properties of set-theoretic constructions full image and restrictions /
D.B.Buy, N.D.Kahuta // Bulletin of Taras Shevchenko National University of
Kyiv. Series Physics & Mathematics. - 2005. - No.2. - P. 232-240. (in
Ukrainian).

18. Glushko .M. Extending (nonclassical) table algebra / .M. Glushko // Bulletin
of Taras Shevchenko National University of Kyiv. Series: Physics &
Mathematics. - 2012. - No.2. - P. 116-123. (in Ukrainian).

19.Buy D.B. Generalized table algebra, generalized tuple calculus, generalized
domain calculus and theirs equivalence / D.B. Buy, [.M. Glushko // Bulletin of
Taras Shevchenko National University of Kyiv. Series: Physics &
Mathematics. - 2011. - No. 1. -P. 86-95. (in Ukrainian).

20.Buy D. Equivalence of Table Algebras of Finite (Infinite) Tables and
Corresponding Relational Calculi / D. Buy, 1. Glushko // Proceedings of the
Eleventh International Conference on Informatics INFORMATICS'2011,
November 16-18, 2011, Roznava, Slovakia. - P. 56-60.

21.Glushko I.M. Multiset table algebra / .M. Glushko // Proceedings of the
International Scientific Conference of Student and Young Scientists
"Theoretical and Applied Aspects of Cybernetics" (TAAC201 1, Kyiv,
Ukraine, February 21- 25. 2011). -P. 77-79.

22.Puzikova A.V. Completeness of Armstrong's axiomatic / A.V. Puzikova //
Bulletin f Taras Shevchenko Kyiv National University. Series Physics &
Mathematics.- 201 L-No.3. - P. 103-108. (in Ukrainian).

23.Puzikova A.V. Completeness criterion for Armstrong's axiomatic / A.V.

Puzikova In Proceedings of the International Conference «Theoretical and



Applied \spects of Program Systems Development» (TAAPSD’2011. Ukraine,
Yalta. 2011 September 19-23). — P. 30-34.

24.Bogatyreval. Primitive programming algebras of functions with set (multiset)
arguments and values / J. Bogatyreva, D. Buy. V. Redko// Reports of National
Academy of Science of Ukraine. Ne9. -2011. - P. 32-35.

25.Buy D. Modern state of multiset theory / D. Buy, J. Bogatyreva// Bulletin of
Taras Shevchenko National University of Kyiv. Series: physical and
mathematical science. - 2010. - No.L. - P. 51-58. (in Ukrainian).

26.Buy D. Multiset Bibliography. Methods of Multiset Lattice Construction/
Dmitry Buy, Juliya Bogatyreva// Papers of 9th International Conference on
Applied Mathematics, February 2-5, 2010. - Bratislava. - 2010. - P. 407-413.

27.Buy D. Structure of Partially Ordered Family of Multisets/ Dmitry Buy. Juliya
Bogatyreva// Proceedings of CSE 2010 International Scientific Conference on
Computer Science and Engineering, September 20-22, 2010, Kosice - Stari
Lubovna, Slovakia. - P. 40-43.

28.Buy D. Multiset as alternative of theoretical-set platform in mathematical
grounds of information technologies/ D. Buy, J. Bogatyreva// Information
Model of Knowledge. - ITHEA Nel9. - P. 377-386.

29.Buy D. Towards the question of multiset lattice/ D. Buy, J. Bogatyreva //
Materials of X International Seminar "Discrete mathematics and its
applications" (Moscow, MSU, February 1-6, 2010)/ Edited by O. Kasim-Zade.
Publisher: mechanical and mathematical department of MSU, 2010. - P. 220-
222.

30.Buy D.B. Three-valued logic of Kleene and three-element chains / D.B.Buy.
O.V.Shyshatska // International Book Series "Information Science &
Computing". N1 Supplement to International Jornal "Information Technologies
& Knowledge*. 2008.-V.2.-C. 230-236.

31. Buy D.B. Three comments on three-valued logic of Kleene / D.B.Buy,
S.A.Polyakov, O.V.Shyshatska // Theoretical and Applied Aspects of Program
Systems Development: international conference, September 4-9, 2007:

abstracts. Kyiv, Ukraine. - 2007. - C. 47-51.



32.Shyshatska O.V. Three-valued logic of Kleene and three-element chains /
0O.V.Shyshatska // Bulletin of Taras Shevchenko National University of Kyiv.
Series Physics & Mathematics. - 2007. - No.4. - P. 230-236. (in Ukrainian).

33.Silveistruk L. Binary and multiway relationship types of ER-model / L.
Silveistruk // First International Workshop Critical Infrastructure Safety and
Security (CrISS-DESSERT'11), Kirovograd. Ukraine, May, 11-13 2011,
Proceedings Volume 2. - P. 112-116.

34.Buy D. Formalization of model entity-relationship / D. Buy. L. Silveystruk //
Kyiv: Publishing center "Kyiv University". 2011. - 176 p. (in Ukrainian).

35.Silveistruk L. Generalized participation cardinality in entity-relationship model
/ L. Silveistruk // Bulletin of Taras Shevchenko National University of Kyiv.
Series Physics & Mathematics. -2011.- No. 2. - P. 142-146. (in Ukrainian).

36.Buy D. Specification of constraints min and max common cardinality in entity-
relationship model / D. Buy, L. Silveystruk // Mathematical Machines and
Systems - 2009. - No. 4. - P. 67-81. (in Ukrainian).

37.Buy D. Formalization of structural constraints of relationships in model
"entity- relationship" / D. Buy, L. Silveystruk // Electronic Computers and
Informatics'2006: international scientific conference, September 20-22, 2006,
Kosice, Slovakia: proceedings. - Kosice. - 2006 - P. 96-101.

38.Buy D.B. Using object-relational mapping when working with relational
databases / D.B. Buy, S.V. Kompan / Proceedings of the Eighth International
Scientific Conference on Programming UkrProg'2011, 19-23 September 201 f,
Yalta:-P.35-41.

39.Buy Dmitriy. The Concepts of Object, Class, Inheritance. Life Cycle:
Formalization / Dmitriy Buy, Sergiy Kompan // First International Workshop
Critical infrastructure safety and security (CrlSS-Desserf 11), Kirovograd,
Ukraine, May, 11-13, 2011, Proceedings Volume 2. - P. 235-243.

40.Buy D.B. Union and intersection operations of classes specifications in
geterogen algebraic system for object-oriented rogramming / D.B. Buy, S.V.
Kompan / Collection of scientific works SWorld. Materials of the International

Scientific Conference “Modern Problems and Solutions in science,



transportation, manufacturing and obrazovanii'’2012”. - Issue 4. Volume 3. -
Odessa Kuprienko, Ukraine, 2012.-P.45-48.

41.Buy Dmitriy. Fault-Free Programs Using B Formal Method / Dmitriy Buy,
Thor Tkachuk // First International Workshop Critical infrastructure safety and
security 1 CrlSS-Desserf 11), Kirovograd, Ukraine, May, 11-13, 2011,
Proceedings. - Volume 2. - P. 244-248.

42. Tkachuk 1.Y. Formalizing substitutions Bi-method / I.Y.Tkachuk // Bulletin of
Taras Shevchenko National University of Kyiv. Series Physics & Mathematics.
-2010.-No.4. - P. 189-192. (in Ukrainian).



