Bicnux Kuiscbkoeo Hayionanvno2o yHisepcumemy
imeni Tapaca Lllesuenka
Cepis ghizuxo-mamemamuuni Hayku

YK 519.682.1

Byii JI.5.%, 1.p.-M.1., ipod.,
Kaxyra H.I[.z, K.(.-M.H., 1011,
umanska 0.B?

Komno3unilina cemantnka SQL-mogioHux
MOB TA CyMiKHI IUTAHHSA

Ilpeocmasneno ocHoeHi pezyrvmamiu pobomu
naykoeoi epynu H/[C «lIpobnem npoepamyeanms»
Kuiscbkoco mayionanvnoco yHigepcumemy imeni
Tapaca Lllesuyenxa, Knowo8UM HANPAMKOM pOOOMU
AKOI € 00CNi0NCeH s aneebp KOMNOZUYIUHOZ0 MUNY.
Hagedeno meopemuxo-npaxmuuni 00cseHeHHs &

0ocniodiceHni  meopii  npocpamMHux — aneeop
KOMRO3UYIIHO20 muny, npoiNIOCMPOBAHO
MOJCIUBICMb — 3ACMOCYBaHHA  yici  meopii 00
HA2ATbHUX NOMPED.

Knouosi  cnosa:  xommnosuyilina — cemammuxa,
npoepamua  anreebpa, 6azu  OaHux, mMabAUUHA
aneebpa.

KuiBcpknii HaliOHaIbHUHI YHIBEPCUTET IMEHi
Tapaca IlleBuenka,03680, m. Kuis, np-1. ['mymkoBa
4n, e-mail: buy@unicyb.kiev.ua

VuiBepcurer ekoHoMiku i mpasa «Kpok», 03313,
m.Kuis, BYIL. JlarepHa, 30-32, e-mail:
kahuta@krok.edu.ua

KuiBchknii HamioHanbHHMH YHIBEpCHTET iMEHI
Tapaca IlleBuenka,03680, m. Kuis, np-1. 'mymkoa
4, e-mail: oshyshatska@gmail.com

2013,1

Bulletin of Taras Shevchenko
National University of Kyiv
Series Physics & Mathematics

D.B. Buy', PhD, professor,
N.D. Kahuta?, PhD,
0.V. Shyshatska®

Compositional semantics of the family of the
SQL languages and related questions

The main results of the research group research
sector "Programming problems” of Taras
Shevchenko National University of Kyiv presents. A
key area of work is to study algebra composite type.
Theoretical and practical advances in achievements
of the theory of program algebras composite type
presented. The applicability of this theory to
immediate needs illustrated.

Key Words: compositional semantics, software
algebra, database, table algebra.

! Taras Shevchenko National University of Kyiv,
03680, Kyiv, Glushkova st., 4d

e-mail: buy@unicyb.kiev.ua

2 University of Economics and Law "Krok",

03313, Kyiv, Lagerna st., 30-32,

e-mail: kahuta@krok.edu.ua

® Taras Shevchenko National University of Kyiv,
03680, Kyiv, Glushkova st., 4d,

e-mail: oshyshatska@gmail.com

Cratrio ipencraBus 1.¢.-M.H., mpod. AHiciMmoB A.B.

AHaliz Npu4rMH Cy9acHOrO0 KPUTHYHOTO CTaHy B
3aCcTOCYBaHHI (OpMaNbHUX MOJEIeH IO CTBOPEHHS
CKIIaJHUX MPOMHCIOBHUX MPOTPAMHHUX  CHCTEM
J03BOJIsIE C(HOPMYNIOBATH HACTYIHI BHMOTH, SKHUM
MOBHMHHI BIiINOBIiZaTH CydYacHI MoOJeNi Mporpam:
eKCIIJIIKAaTUBHICTD, KOMITO3U LI HICTD,
IHTCHCIOHANBHICTD; SIBHE BUKOPUCTAHHS CTPYKTYD
IMEHyBaHHS; 4iTKa BHUTPHUMKa piBHIB aOcTpakuii
MoJernei.

Cepen TOTEHIIHHO MOXIUBUX MOJCICH, SKi

3aJI0BOJILHSIIOTh ~ HaBEAGHUM  BUMOraM,  JUis
JOCTiIKEHHS o0paHi porpamHi anredpu
KOMITO3UIIHHOTO ~ TUMy, fKi  0a3yloThCs  Ha

KOMITO3UIIIHHOMY MNpPOTrpaMyBaHHi, 3aKIaJIcHOMY B
npausx akagemika B. H.Pempka y 70-x pokax
MHUHYJIOTO CTOJIITTSI.

PeanbHi  TEOpETHKO-TIPaKTHYHI  JOCATHEHHS
Teopii MporpaMHUX anredp KOMITO3UIIHOTO THUITY 1

© [.B.byi, H.JI. Kaxyra,
O.B. Ilumaneka, 2013

MOXIIUBICTD 3aCTOCYBaHHS L€l TeOpii 7O HAaraJbHUX
noTped MPakTHYHOTO IMPOrpamMyBaHHS BH3HAYAIOTh
aKTYaJIbHICTD JOCIiIKEHHS.

B po6oTi HaBegeHO OCHOBHI pe3ysbTaTH podOTH
HAyKOBOI Ipyn# mig kepiBHULTBOM J[.Bys.

Crtpykrypa poOOTH € HaCTYNHOIO: HAaBEACHO
HaTpsSMOK JIOCHi/DKEHHS, TepeliK HAyKOBIB, IO
3aliMaloTbCcs  JAaHMMH ~ TMTaHHAMH,  OCHOBHI
myOsikalii Ta OCHOBHI pe3yJIbTaTH.

Komno3umniiina cemantuka SQL-mogionnx Mos
(FO.Bpona, /1.Byi, C.Ilonaxos, B.Pedvko) [1-5]

[ToOynoBano mporpamHy aire0py, OpiEHTOBaHY
Ha BU3HAYCHHS CEMaHTUKHU oreparopis
MaHIimyaoBaHHS JaHUMU SQL-1omiOHUX MOB.

Hociit miei anreOpu CKIamaeTbesi 3 YaCTKOBHX
OaratoMmicHUX (YHKUiI BUTIALY
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fW X, x..xX, > X,1e n>1,
X, Xy, X, €{D2°,8,T,T,,Bool}.

CurHatypa MICTUTh KOMHOO3ULil QinbTpanii,
B3SITTSl MOBHOTO 00pasy, arperyBaHHs, peKypcii Ta
CTaHJAapTHY IiACTaHOBKY.

MHoxuHy 0a30BUX (YHKIIH Ta TNpenuKaTis
($hOopMyI0TB eJIEMEHTH: TEOPETUKO-MHOXHHHI
¢GyHKUIT 00°‘€qHAHHA, IEPETUHY Ta Pi3HULI TaOIUIb;
¢$yHKLUIA BUITy4eHHS qyOmikaTiB; QyHKUis moOynoBu
YIOPSAKOBAHUX TaONHIb, MPEAUKAaTH Ta (QYHKIIT
sl moOynoBH arperaTHUX (yHKUIH KOMIO3UIIEO
arperyBanHs;  (QyHkumis  rpynyBaHHS,  QyHKOIl
BHYTPIIIHBOTO 1 30BHINIHBOTO 3‘€HAHHS; OIMeparrii
KOH ‘TOHKIIi1, T3 ‘FOHKIIi Ta 3amepedeHHs TpU3HavYHOl
cwibHOi Jyioriku  KumiHi; omepamis  00°‘€aHaHHS
CYyMICHUX  psakiB, ¢yHKOii iMEHyBaHHA Ta
po3iMeHyBaHHSl PpsAKIB; omepamii Ta MOpeauKaTu
YHIBEpCaIbHOTO JJOMEHY.

OCHOBHHMM Pe3yJbTaTOM AOCIIIKEHHS €

Teza: 3amukanna MHOMCUHU OA306UX PYHKYIL
ma npeoukamie Komnouwiamu  pinempauii,
63ammsa no6HO20 obpa3sy, azpezysamnns,
niocmanoeéku ma pexypcii micmumso QyHKyii, aki €
CEeMAHMUKAMU 6CIX Onepamopie MAaHinyI08aHH;
oanumu SQL-noodionux moe, exmouarouu CTE
eupasu ¢ ix pexypcusHiil opmi.

Teopis Tadamunux anredp (FO.bpona, /1.Byii,
C.3azopcvkuit, B.Peobko) [6-11]

[loOynoBana chewianbHa MporpaMHa anreopa,
HOCIEM $IKOT BHCTYNaroTh (QYHKLIi Ha TaOIMYHHX
JaHUX, a B SKOCTI CHUTHATypHHX OIepawii
BUKOPHCTOBYIOTBCSL Kommo3uuii (omepatopu), siKi
JIO3BOJIAIOTH OYAyBaTH CKIAAHI 3alUTH 3 ATOMapHUX
¢ynkuiii. IlpoBemenmii orisag Ta Kiacudikamis
OCHOBHHMX THIIB MOAeNed JaHWX, JO SAKHX
BITHOCATHCS TAOJIMYHI, i€papXiyHi, MEPEXHI MO,
a TaKoXX MoJeni, siki 6a3yroTbes Ha OaraTopiBHEBUX
TaONUIISIX Ta PEKYPCUBHUX TaONMHILISX.

Bnockonanena Ta po3IIMpeHa KOMIIO3HIIiHHA
SQL-opienToBaHa anreOpa TaOAMYHMX (YHKLIH.
HoBe Bu3HayeHHS TaOnWIb 3a PaxyHOK BHECEHHS
CXeMH  BiANOBiae  poO3yMiHHIO  TaONMMIb B
pensaniiaux 0Oazax maHux. lle Hamamo MOXIUBICTH
OUIBII TOYHOTO Ta aJEKBATHOIO 3a/laHHS CEMaHTHKH
omeparopiB 3anutiB MoBu SQL. @ynkwmii Ta
KOMITO3HUIII 3amaHi SK Ha MHOXHMHAX TakK 1 Ha
MYJIBTUMHOKHHAX.

3amaHa ceMaHTHKa PEKypCHBHHX 3amuTiB B SQL.
Busznauena sk omepariiiHa, Tak 1 JeHOTaIliifHa
CEeMaHTHKa PEeKYPCUBHHUX 3aIUTIB, & TAKOXK JOBEACHA
iX eKBIBaJEHTHICT> NPH BUKOHAHHI NPUPOTHHUX
JNOCTaTHIX YMOB, TakKHX, SK JUCTPUOYTHBHICTh
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ormepauii 3a MEpPIIUM apryMEHTOM Ta 30epeKeHHS
MOPOKHBOT TAOIHIII 32 TIEPIIUM apTyMEHTOM.

Hocnimxena KOMITO3UIIiHA CTPYKTypa
oreparopiB 3amHTIB Ta MpoBeleHa KiacuQikaris
omepaTopiB 3a iX CHHTaKCHUYHOIO CTPYKTYpOIO.
BugineHo Tpu Kiacu 3amuTiB, KOXKHHHA 3 SIKHX
OyayeThCA 3a YITKO BU3HAYEHOIO CXEMOIO.

HoBe  Bu3HaueHHs  KoMmIo3uWii  arperamii
JO3BOJIAE  OLMBII  TOYHO  3aJaTH  CEMAHTHKY
arperaTHuX (QYHKUii mpu poOOoTi 3 HEBU3HAUYCHUMU
3HAYCHHSIMH.

[IpoBeneno IOCII1IKEHHS PeISIIiiHOI,
iepapxiuHoi, KBa3ipeIsiifHOT Ta MEpPEeXHOI Momeni
JMaHUX. 3ajaHa X KiacuQikalis Ha OCHOBI IMOHATTA
KOJIEKILIIHI Ta BIOHOLIEHL BUIIB OAUH 10 OIHOLO Ta
OOMH 0 ©OaraTbOX Ha EJIEMEHTaX KOJICKLIH.
[NoOymoBana knacudikaliiHa cxemMa J[03BOJHIIA
BUSBUTH Ta OIKMCATH HOBI MOAEIl OAaHUX, TakKl SIK
peKypCcUBHI TaOimii, OaraTopiBHeBi TaOmuIl Ta
TaONUIIi 3 BapiaHTHUMH PSAKAMH.

CrenianbHi TeOPeTHKO-MHOKMHHI
KOHCTPYKUII: mnoBHMIi 0o0pa3, o00MexKeHHs,
CYMIiCHICTBH, NPpOeKLifA, y3arajJbHeHWH NpAMHI
no6yrok (/1. byu, H.Kaxyma) [12-17]

JlocmimKeHo TeopeTHKO-MHOKHHHI KOHCTPYKI|
MOBHOTO 00pa3y, OOMEXKeHHs, KOH(IHAIBHOCTI,
CYMICHOCTi, y3arajibHEHOrO TMpsMOro JO0O0YTKY.
OTpumaHi pe3ylbTaTd MEPEeHECeHO B  TEOpio
TabnuuHux anredp, MmO CyTTeBo 1ii 30arauye:
MOHOTOHHICTh Ta JAUCTPUOYTHBHICTH MPOEKIIi,
3’€IHAHHA, HACHYCHHS, epeiMEHYBaHHS,; KOPEKTHE
O3HAa4YeHHs  NepeMeHyBaHHS Ta 3 €THAHHS,
KOMYTaTHUBHICTh Ta acCOIIaTUBHICTh 3’ €JHAHHS;
SBHMH BUIJISII YAacTKOBOTO IOPSAKY MiBPEIIiTKH
TaOJMIb 3a 3’€IJHAHHSAM, BIACTHBOCTI IPOEKIIii,
HACHYCHHS Ta AKTUBHOTO JOTIOBHEHHS;
KOMYTAaTUBHICTb, aCOLIaTUBHICTb  Yy3arajibHEHOrO
3’€IHaHHSA, ICHyBaHHS OAMHUIb 32 UM 3’ €THAHHSIM.

[ToOynoBaHo y3araipHeHy TaOIM4YHy anreOpy

3HATTSAM BHUMOT (hiniTHOCTI Ta0IULb Ta
OJTHOCXEMHOCTI PSAKIB TaOJIHUIIh.
Y3arajbHeHa TabdJIN4YHA anredpa Ta

BiMOBiTHI YHC/IEHHSI HAa JIOMEHaX Ta KOpTexax
(A.Byu, LI'nywko) [18-21]
[ToOynoBano TabmuuHy anreOpy HECKiHUEHHUX

(ckiHYeHHUX) TaOJMIh, SKAa € Yy3araJbHEHHIM
KIacM4HOI Tabmuynoi anreOpu. [lig pensmiero
pO3YMi€ThCSI  JOBUTbHA MHOXHHA OJHOCXEMHHUX

PAAKIB, 30KpeMa, HECKIHYCHHA, MPU I[bOMY KOXKHIH
TaOJUIl MPUIUCYETHCS TIEBHA CXEMa.

Knacuuyne d4ucneHHs pSOKIB Ta YHCIEHHS Ha
JOMEH1 TOMOBHEHO MOBUIBHUMH MpPEAUKaTHUMHU Ta
(GyHKIIOHATBHUMHI CUTHaTypamHu Ha
yHiBepcaibHOMY AoMeHi. [loka3aHa ekBiBaJIeHTHICTh
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TaOnMuyHOi anreOpu HECKIHUGHHUX TaONUIph 1
BiJIOBITHUX PEISAIIHHUX YHCIICHb.

VY3araipHeHe YUCICHHS PSAIKIB Ta y3arajibHEHE
YUCIICHHS HA JIOMEHI OOMEXKEH1 /sl BUKOPUCTAHHS
CKIHYEHHUX TaONUIhb NUITXOM PO3TIISY JIUIIE TaK
3BaHMX Oe3meyHnx BHpa3iB. ITokazano
CKBIBAJICHTHICTh TaOMMYHOI anreOpu CKIHYEHHHUX
TaOnuilh, OOMEKEHOTO Yy3arajJbHEHOrO YHCICHHS
PAAKIB i OOMEXKEHOT0 y3arajibHEHOTO YUCICHHS Ha
JIOMEHI.

CurHatypy TaOnu4Hoi anreOpu HECKiHUEHHHX
(ckiHYeHHMX)  TaONUIb  PO3LIMPEHO  HOBHUMH
oreparisMu HaJ TaOJIHIIMU: oreparisMu
BHYTpIIIHIX 1 3O0BHINIHIX 3’€JHaHb, OIEPAI€0
HaIB3 € IHAHHA, 30BHIMIHIMHA MHOXXAHHUMH
oleparlisiMM, arperaTHUMUA  onepartissmu. s
3alaHHs arperatHux omepariii (Sum, Avg , Min ,
Max , Count ) BHKOPUCTOBYETHCS TOHSATTS
MYJbTUMHOXKHHY, a JUIS 3aJaHHsA  30BHINIHIX
orepartiit BBECHO 0COOIUBUI €IEMEHT
yHiBepcaibpHoro gomeny NULL.

[MoOymyBaHO ~ MYJABTUMHOXXHHHY  TaOIHUYHY
anreOpy, B AKid TOHATTS TaONUIi YTOYHIOETHCS,
BHKOPHCTOBYIOUHU MOHATTS MYJIETUMHOXHUHH,
MPUYOMY KOXHii TaOIHIl MpUITCaHa TIEBHA CXeMa.
3amaH0 OCHOBHI  omepamii Hax  TaONHIISIMH:
00’€THAHHS, TEPETHH, PI3HMIIL, CENCKILisl, MPOCKIIis,
3’€qHAHHA, aKTHBHE JIOIOBHEHHS H
neperiMeHyBaHHs. J{1s KOXKHOT omeparlii BU3Ha4YeHO
OCHOBY pE3yNbTYyHOUOi Tabnuili Ta KUIbKICTh
nyOnikaTiB KO>KHOTO psaaka. [TobynoBani
MYJIBTUMHOKMHHI aHaJIOTH OIepatiii BHYTPIMIHIX i
30BHINIHIX 3’€JIHAaHb, OIeEpalii HamiB3’€IHAHHS,
arperaTHUX OIeparlii.

Teopisn Hopmamizauii Tabauunnx B/ (/7. byii,
A.Ilysikoea) [22-23]

HaBeneHo cTpore Ta moBHE JOBENEHHS MOBHOTH
aKcioMaTHKH ApPMCTpPOHra moA0 (YHKLIIOHAJIHHHUX
3aIOKHOCTEH B pensAliiiHMX 0a3zax JaHuX, SKe
HACJiye Tpaaullii BCTAHOBICHHS IIOBHOTH B
MaTEeMaTH4HIM  Jorimi.  BBeAEH1  BIOHOIIEHHS
CHHTAaKCUYHOTO Ta CEMAaHTHYHOrO CIIilyBaHHS Ta
MMoKa3aHa ixX 30DLKHICTE. B SIKOCTI MaTeMaTUYHOI'O
amapaTta BHKOPHUCTaHI BJIACTUBOCTI TEOPETHKO-
MHOXMHHOI KOHCTPYKIii OOMeXeHHs QYHKUIl 3a
MHOKHHOIO.

YTOYHEHO YMOBH, B MEXKax SKUX aKCiOMaTHKa
ApMCTpOHTa € MTOBHOIO.

Teopiss MyJbTHMHOKHH Ta ii 3aCTOCYBAHHA B
tadmmanux B/l (FO.bozamupuwosa, /1. byi) [24-29]

JlocmimKeHO  BIACTUBOCTI orepamii  Hax
MYJbTUMHOXHUHAMH, 110 € HaCIlOAKaM#
BJIACTUBOCTEMN TEOPETHUKO-YUCITIOBHX GyHKITIH

MyHIMyMa, MakCHUMyMa, 3pi3aHoi pi3HHI, MOAYJS.
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Omepanii  gojgaBaHHS, TEPETHHY, PI3HHIN, 3
BpaxyBaHHSIM Ta 0Oe3 BpaxyBaHHs MOyONliKaTiB, €
aJIcKBaTHUMH YTOYHCHHSMHU aHAJOTIB TEOPETHKO-
MHOXKWHHHUX oreparliii Haj Taonuisamu B B/

Po3rnssHyTO 4acTKOBO BHOPSIIKOBAHY MHOXKHHY
MYJbTUMHOXKHH, $Ka BITHOCUTHCS JO BiOMHUX
KJIACIB YaCTKOBO BIIOPSKOBAHMX MHOXHWH: PEIIITOK,
YMOBHO TIOBHHX MHOXHUHH, ITOBHUX IiBPEIITOK.
PenriTka MyJIbTUMHOXKHH JIOITYCKAa€ JBa MPOCTUX Ta
MPUPOTHUX BKIIAJICHHS Y MIOBHI PEIIITKH.

3HaMJICHO CHCTEMHU TOPOKYIOYMX MHOXHHHOL
Ta MYJbTHMHOXHHHOI NPUMITUBHOI TNPOrpaMHOl
anredOpy, 110 € CIIOPITHEHUMHU MIX cO0OIO.

[TponemoHCTpOBaHO aJICKBaTHICTh Moeni
MPUMITHBHOT MPOrpaMHOI anreopu JUIS
penpe3eHTaTHBHUX npeaMerHux obmnacrer: JIHK-
OOYMCNICHHS Ta MAaHINyJAMil Hajx TaOIHIsIMH Y
cyuacuux CYB/I.

CuiabHa Ta ciaabka Tpu3HauyHi Jgorikm Kuini
(. Byii, C.ITonsxos, O.ITumayska) [30-32]

[IponeMOHCTpOBaHO  TPUPOMHE  BUHUKHEHHS
Tpbox3Ha4yHOI cuibHOI Jsoriku Kiini 3 anreOpu
KJIacH4HOI OyJIeBOI JIOTIKM IMUISXOM 3aCTOCYBaHHS
3arajJbHO3HAYYIIOI KOHCTPYKUii PO3MOBCIOKEHHS
omepariiii 3 €JIeMCHTIB Ha MHOXHUHH CIIEMCHTIB B
TepMiHax TOBHOTO 00pasy.

[loOynoBana  pemliTka  JIOTIYHHX  3Ha4YeHb
TPHOXENEMEHTHBOT JIOTIiKH Kuini, sKa
BUKOPUCTOBYETBCSA ISl KOMIIAKTHOI'O  3aJaHHS
JIOTIKH.

3anponoHoBaHO MeXaHi3M iHTepIpeTarii popmyn
3 KBaHTOpPAaMH B TPbOX3HAYHUX Jorikax KiiHi.

ER-monear ta CASE-3aco0m ii minTpumku
(A.Byu, JI.Cinveenicmpyx) [33-37]

l'onoBHUM pe3ynbTaToM € Mo0yaoBa pO3IiTy
MaTeMaTU4YHOi Teopii Monenmi ,,CYyTHICTh-3B’SI30K”,
AKUA € (OpMaJbHUM MIATPYHTSM ISl CTBOPEHHS
3arajlbHONPUIHATOTO CTaHIapTy MOAeN 1 Mae
ICTOTHE 3HAYCHHS U1 KOPUCTYBadiB Ii€i Momeni Ta
po3poouukiB CASE-3aco0iB  miaTpuMku Mofeli
,»CYTHICTB-3B 130K

Ha ocHoBi anamizy mopneni ,,CyTHICTb-3B 130K’
yHi(ikoBaHI i OCHOBHI €INEMEHTU: THI CYTHOCTI,
CYTHICTh, THII 3B’S3Ky, 3B’S30K, CIIA0OKWH THUI
CYTHOCTi, CWJIBHHH THII CYTHOCTi, CIAOKHH THI
3B’S13Ky, CWJIBHHH THI 3B’SI3KYy, THII CYTHOCTI
CyliepKJiac, TUI CYTHOCTI WiAKJIac, THI CYTHOCTI
KaTeropis, THN 3B’S3Ky CyIepKiIac/mimkiac, THII
3B’SI3Ky 1Sa. YTOYHEHHS TOHATH MOJENI ,,CyTHICTh-
3B’130K” MPOBOAMTHCS Ha HAKWOUIBII aOCTPaKTHOMY
piBHI — Ha PiBHI MHOKMH Ta BiIHOIICHb.

®dopmarizoBaHa BUMOTa KOPEKTHOCTI MOJENI 10
Ca0KUM THUMaM 3B’S3KiB (IIOIO yCHaJIKyBaHHS).
Benennsam ornepaTopiB min, max,mop
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¢dopmamizoBaHi 0a30Bi TUTIN OOMEXeHb pe3yjibTaT Uil yYTOYHEHb OaraTOCTOPOHHIX THIIIB

KapAWHAIBHOCTI UIsi OiHApHUX Ta 0araTOCTOPOHHIX

THUIIIB 3B’ SI3KiB.
[IpoanamnizoBaHO

KapIMHaIbHOCTI

Cy4acHHUHl cTaH OOMEKEHb
Mozeni ,»CYTHICTB-3B’SI30K”.
Posrmstnyro 1 ¢opmamizoBaHo  0OMeEKEHHS
KapAWHaJIBbHOCTI: KapAWHAIBHICTG  ,,JJUBUTHUCS
gyepe3”, KapOIUHAJIBHICT yd4acTi, Yy3arajibHeHa
KapauHanpHICTE yuacTi. [IpoBemeni yTOYHEHHS
BKa3ylOTb Ha €IMHY NPUPOILY TIOXODKEHHS BCIX
MMAXOIIB o BHU3HAUYEHHS 00OMEXEHD
KapAWHAIBHOCTI.

JloBeneHa HHU3Ka TBEPAXKEHb PO JIOTIUHI 3B’ SI3KH
MibK: 1) min Ta MOP oOMEXKEHsIMHU KapIuHAJIbHOCTI
JUI  TAXOMiB  ,,JUBHTUCS dYepe3” 1  ydacri,
OoOIpyHTOBaHAa  HEOOXiOHICTH X  OAHOYACHOTO
BUKOPHCTAHHS; 2) OOMEKCHHSIMH KapAWHAIBHOCTI
IUTsE OOMEXEHOI Ta HEOOMEXKEHOI KapAMHAIHHOCTI,
MOKa3aHo, IO 3a JIOMOMOr0K0 MiN i Max oOMeXeHHs
KapJAWHATBHOCTI JJI1 HEOOMEXEHOI KapIUHAIBHOCTI
MOXXHa BHUPa3UTH iHIII 0a30Bi THNH OOMEXKEHHS
KapJUHAIBHOCTI; 3) OOMEXCHSMH KapIUHAJIbHOCTI
g OiHapHHX Ta 0araTOCTOPOHHIX THIIB 3B’SI3KiB
MpY TiIX01ax ,, JUBUTHCS Yepe3” 1 yJacTi, MoKa3aHo,
IO JIaHi MigXoOu MPUHLMIIOBO Pi3HI MPH PO3TIIAAi
TINBKH 0araTOCTOPOHHIX THITIB 3B SI3KiB.

JloBeneHO TBEp/UKEHHS TPO CYMICHICTH 3Ha4YeHb
omeparopis  Min, max Ha  B3a€EMOIHBEPCHHX

OiHapHHMX BIJHOIICHHSAX (OTPUMaHMIl aHAJIOTIYHWHA
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V.N.Redko, U.l.Brona, D.B.Buy,
S.A.Polyakov. - Kiev: Publisher
"Academperiodica”, 2001. - 196p. (in
Ukrainian).

3. Brone U.l. Compositional semantics of the
family of the SQL languages: aggregation
functions/ U.1.Brona, D.B.Buy, S.P.Zagorskiy,
S.A.Polyakov // Bulletin of Taras Shevchenko
National University of Kyiv. Series Physics &
Mathematics. — 2000. — No.1. — P. 178-192.
(in Ukrainian).

4. 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.

3B’SI3KIB). JUIS JIOBUIBHOTO pO3MOAULY 3HA4YCHb
orepaTropiB iCHye BiJHOIIEHHS, Ha SKOMY IIi
3HAQYEHHS  JIOCSATAIOThCS.  TakuM  YHHOM, B

3araJbHOMY BUIAJKy HEMAa€ JOTTYHOTO 3B’S3KYy MiX
3HAYEHHAMH OIeparopiB MIN,Max Ha BUXiTHOMY
OinapHoMy Ta oOepHeHOMY BimHomeHHsX. OTxke,
Ipy HaKIaJaHHI 3Ha4yeHb MIN i Max oOMeXeHb
KapJMHAIBHOCTI (HeoOMeKeHa KapIMHAIbHOCTh) Ha
OiHapHUI THI 3B 53Ky 32 000Ma THIIaMHU CYTHOCTEH

BIICYTHS HEOOXIAHICTH TIEPEBIPKM  CYMICHOCTI
3HAYCHb.

O0’extHo-peasiniiini B/l (/7. byii, C.Komnan)
[38-40]

[MpoBeneHo (¢opmanbHEe YTOYHEHHS MOHSATTS
00’€KTy, KJIacy, METOJIiB, YCIaJIKyBaHHs KIACiB, Ta
JKUTTEBOTO MUKy 00’€KTY. 3a JOMOMOrOI0 OIeparrii

HakiIaJaHHs (opMalbHO OMUCAaHO MpOCTe Ta
MHOXHHHE YCTIaJKyBaHHSI.

®opMajbHI  MeTOOM PO3POOKM  NPOrpam
(A.Byu, I Tkauyx) [41-42]

3anponoHOBaHO  (opMamizalil0c  OZHOTO 3

KITFOYOBUX IHCTPYMEHTIB TOOYIOBH crierudikaIliii B
pamkax ¢opmanpHoro bi-meromy, Tak 3BaHHX
y3arajibHEHHX MiICTAaHOBOK (generalized
substitutions). ®opmamizamiss MPOBOAUTHCS Ha
OCHOBI TMPUHIUMIB KOMITO3UI[iTHO-HOMiHATUBHOT'O
X0y .

Series Physics & Mathematics. — 1999. —
No.1. — P. 130-140. (in Ukrainian).

5. Buy D.B.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. — N0.50. — P. 24-26. (in
Ukrainian).

6. Redko V.N. Relational algebra: operations
projection and connection / V.N.Redko,
U.l.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 / V.N.Redko,
U.l.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.l.Brona // Bulletin of Taras Shevchenko
National University of Kyiv. Series Physics &
Mathematics. — 1996. — No.1. — P. 216-224.
(in Ukrainian).
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Redko V.N. On the foundations of the theory
of relational database models / V.N.Redko,
D.B.Buy // Cybernetics and Systems Analysis.
—1996. — No 4. —P. 3-13. (in Ukrainian).
Redko V.N. Mutual non-derivative and the
expressive power of relational algebra
operations / V.N.Redko, U.1.Brona, D.B.Buy
/I Reports of the National Academy of
Sciences of Ukraine. Math. Natural.
Engineering. — 1996. — No. 11. — P. 84-88.
Redko V.N. Manipulative aspects of databases:
a compositional approach / V.N.Redko,
D.B.Buy, S.P.Zagorskiy // Cybernetics. —
1989. — No. 6. — P. 105-113. (in Ukrainian).

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.

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).

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).

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).

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.

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).

Glushko I.M. Extending (nonclassical) table
algebra / .M. Glushko // Bulletin of Taras

2013,1

19.

20.

21.

22.

23.

24,

25.

26.

27.
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Shevchenko National University of Kyiv.
Series: Physics & Mathematics. — 2012, —
No.2. — P. 116-123. (in Ukrainian).

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

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

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" (TAAC'2011, Kyiv, Ukraine,
February 21-25, 2011). —P. 77-79.

Puzikova A.V. Completeness of Armstrong’s
axiomatic / A.V. Puzikova // Bulletin of Taras
Shevchenko Kyiv National University. Series
Physics & Mathematics. — 2011. — No.3. — P.
103-108. (in Ukrainian).

Puzikova A.V. Completeness criterion for
Armstrong’s axiomatic / A.V. Puzikova // In
Proceedings of the International Conference
«Theoretical and Applied Aspects of Program
Systems  Development»  (TAAPSD'2011,
Ukraine, Yalta, 2011 September 19-23). — P.
30-34.

Bogatyreva J. 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.

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.1. — P. 51-58. (in Ukrainian).

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.

Buy D. Structure of Partially Ordered Family
of Multisets / Dmitry Buy,
Juliya Bogatyreva // Proceedings of CSE 2010
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International ~ Scientific ~ Conference  on
Computer  Science and  Engineering,
September 20-22, 2010, KoSice— Stard
Lubovia, Slovakia. — P. 40-43.

28.

29.

30.

31.

32.

33.

34.

35.

Buy D. Multiset as alternative of theoretical-
set platform in mathematical grounds of
information  technologies/ D. Buy, J.
Bogatyreva //  Information ~ Model  of
Knowledge. — ITHEA Ne19. — P. 377-386.

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.

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.

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.

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

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

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

Silveistruk L. Generalized participation
cardinality in entity-relationship model / L.
Silveistruk // Bulletin of Taras Shevchenko

2013,1

36.

37.

38.

39.

40.

41.

42.

121

Bulletin of Taras Shevchenko
National University of Kyiv
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National University of Kyiv. Series Physics &
Mathematics. — 2011. — No. 2. — P. 142-146.
(in Ukrainian).

Buy D. Specification of constraints min and
max common cardinality in entity-relationship
model [/ D.Buy, L.Silveystruk //
Mathematical Machines and Systems — 20009.
— No. 4. — P. 67-81. (in Ukrainian).

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.

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
2011, Yalta: — P. 35-41.

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

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.

Buy Dmitriy. Fault-Free Programs Using B
Formal Method / Dmitriy Buy, lhor Tkachuk
/I First International Workshop Critical
infrastructure safety and security (CrlSS-
Dessert'11), Kirovograd, Ukraine, May, 11-13,
2011, Proceedings. — Volume 2. — P. 244-248.
Tkachuk 1.Y. Formalizing substitutions Bi-
method /1.Y.Tkachuk// Bulletin of Taras
Shevchenko National University of Kyiv.
Series Physics & Mathematics. — 2010. -
No.4. — P. 189-192. (in Ukrainian).

Hapiiinura o peaxonerii 17.01.13
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