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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. Teopist MyJIBTUMHOXXMH Ta ii 3aCTOCYBaHHS

2. Multisets theory and its applications

Pedepar:

1. PO60Ty NpUCBSIYEHO PO3BUTKY TE€OPii MyJIbTUMHOXKUH Ta ii 3aCTOCYBaHHIO. JIOCIIiIKEHO BJACTUBOCTI onepawii
HaJ, MyJIbTUMHOKWHAMHU: iI€MIIOTEHTHICTh, KOMyTaTHUBHICTb, ACOLIiaTUBHICTh, IUCTPUOYTUBHICTD, 3aKOHU
IIOTJIMHAHHSI, MOHOTOHHICTb, aHaJIOTY 3aKOHiB Jie MopraHa Ta nojBiiHoro 3anepedeHHs. [106y1oBaHO pelliTKy
MYJIbTUMHOKMH, SIKY BKJIQZL€HO y [Bi IOBHI PEIIiTKU MYJIbTUMHOXUWH. [Ipy 1bOMy [Ipyra [IOBHA pelliTKa, OTpUMaHa
y3arajibHEHHSM IOHSTTS MyJIbTUMHOUHM (JOMYyCKAETHCSI HECKIHUEHHA KPATHICTh €JIEMEHTIB), BAKOPUCTO-BYETHCS
IIpY 33JaHHI IeHOTalifHOI CEeMaHTHUKU PeKyPCUBHUX 3anuTiB SQL-11oni6HMX MOB. BupimeHo npob6iemy NOBHOTH
IJ151 MyJIbTUMHOXXUHHOI TPUMITHBHOI [IpOrpaMHoi anre6pu. TumM caMuM YTOUHEHO OOUYUCIIIOBAHICTb Ha
MYJIbTUMHOKVHAX. PO3IJISIHYTO MO>KJIMBOCTI 3aCTOCYBAaHHSI T€OPii MyJIbTUMHOXMH. OTPUMAaHi pe3yJIbTaT MOXYThb
OyTy 3aCTOCOBaHI IJ1s1: YTOUHEHHS TabuIp i3 Iy6ikatamMu psnKiB y cydacHux CYB]] Ta MaHInysaLiil Hag TaKUMU

TabIMLSIMY; [100YIOBi IeHOTallifHOI ceMaHTHUKU pekypcuBHOiI popmu CTE-BupasiB cyyacHux SQL-oni6HUX MOB;



yro4yHeHi o6uncsens Ha [JHK y 6ioindpopmaTutii.

2. The thesis is devoted to development of the theory of multisets and its applications. Properties of well-known
operations on multisets are investigated: idempotency, commutativity, associativity, distributivity, absorption laws,
monotonicity, analogs of de Morgan and double negation laws. The lattice of multisets is constructed and enclosed
in two complete lattices of the multisets. The second complete lattice is obtained by generalization of the multiset
concept (by allowing infinite multiplicity of elements) and is used to define denotation semantics of recursive
queries of SQL-like languages. The problem of completeness for multiset primitive program algebra is solved,
thereby computability on multisets is specified. The results obtained in the thesis are applicable for: specifications
of tables with duplicate rows in modern databases and manipulations over such tables; defining denotation
semantics of the recursive form of CTE-expressions of modern SQL-like languages; specifications of calculations
on DNA in biocomputer science.
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