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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuYHHUX PYOPHK: 50.09.45

Tema gucepranii:
1. Mopzesi Ta METOM KyOiTHOTO TECTYBAaHHS LU(PPOBUX IIPUCTPOIB HA OCHOBI memory-driven CTPyKTyp JaHUX

2. Models and methods for qubit testing digital devices based on memory-driven data structures

Pedepar:

1. MeTa pociimkeHHsl — po3pobKa KBaHTOBUX METOJIiB I1apaJleIbHOrO CUHTE3Y Ta aHasli3y LU POBUX IIPUCTPOIB i
KOMIIOHEHTIB [IJ1 iCTOTHOTO MiJjBUILIEHHS IIBUIKOII IPOrPaMHUX XMAPHUX CEPBICIB i 3MEHIIEHHS Yacy
[IPOEKTYBAaHHS IPOrPaMHO-ANapaTHUX KOMITIOTUHTOBUX CUCTEM 33 PaXyHOK 30iJ/IbIIE€HHS 1aM'sITi 17151 36epiraHHg
KyOiTHUX CTPYKTYp AaHuX. OCHOBHI Pe3yJIbTaTH: MOZEJb METPUYHOI B3a€MOJ i KJITaCUYHOTO Ta KBAHTOBOTO
KOMII'IOTHHTY, SIKa XapaKTE€PU3y€EThCS B3a€MHO-OJHO3HAYHOIO BifIITOBIAHICTIO 3a TapaMeTpaMu Mapasesli3my,
CYyIIEepHO3ULiIHOCTI Ta IEPEITYyTyBaHHs B 000X BUIAX OOUUCIIEHD, IO A€ MOXJIUBICTb peasizyBaTu KBaHTOBUM
KOMII'IOTUHT B KJIJaCUYHOMY BUKOHAHHi 32 PaXyHOK 301/IbLIEHHS [IaM'sITi; METO/, HEBU3HAYEHUX KOoeillieHTiB AJ1s
MiHiMi3anii Oys1eBUx QPyHKLiN, IKUN BiAPi3HAETHCS Bi KJIACUYHOTO YHITAPDHUM KOAYBAaHHSM JAHUX IJIs1
rapajeyibHOrO BUKOHAHHS JIOTIYHUX ONepalill B LiJIIX OTPMMAaHHS JBOX BEKTOPIB, BiINIOBIGHNX MiHiMaJIbHIN
IV3'TOHKTUBHIN 1 KOH'IOHKTYUBHIM HOPMaJIbHUM (POpMaM; KyOiTHUIM METOJ, IOLYKY Ae(EKTIB, SIKUH Bilpi3HIE€TbCS Bif
iCHYI0Y0TO YHITApHUM KOJYBaHHAM TabuLi ne@eKTiB, 110 IepeBipsioThCs, AJIS [1apaieIbHOro BUKOHAHHS

orepaliili; KBaHTOBMI1 METOJ], CUHTE3Y TECTIB 1715 JIOTTYHUX PYHKIIOHATBHOCTEH 32 paxyHOK BUKOPUCTAHHS OyJIeBUX



MOXiJHMX 32 3MiHHMMU Ha KYOITHUX CTPYKTYypax JaHUX; KBAHTOBUI METOJ, MOJIEJIIOBaHHS CIIPABHO]I ITOBEMiHKY 32
paxyHoK memory-driven peasnisanii Ky6iTHUX CTPYKTyp JaHUX, L0 JAa€ MOKJIMBICTh BUKOPUCTOBYBAaTH TPAH3aKLilHi
aJpeCHO-OPi€eHTOBaHI IPOoLeAYPU aHali3y LM(POBUX IIPUCTPOIB, SKi BUKJIIOYAIOTh JIOTIYHI oneparii.

2. The goal of the investigation is to develop quantum methods for parallel synthesis and analysis of digital devices
and components to significantly improve the performance of cloud software services and reduce the design time
of software and hardware computing systems through increasing memory for storing qubit data structures. The
main results are the following: 1) a new model of the metric interaction of classical and quantum computing, which
is characterized by a one-to-one correspondence of the parameters of parallelism, superposition and
entanglement in both types of computing; this makes it possible to realize quantum computing in the classical
execution through increasing the memory; 2) an improved method of undetermined coefficients for minimizing
Boolean functions, which differs from the classical one by unitary coding of data for parallel execution of logical
operations in order to obtain two vectors corresponding to the minimal disjunctive and conjunctive normal forms;
3) an improved qubit method of fault detection, which differs from the existing one by unitary encoding of the fault
detection table for parallel execution of operations, which makes it possible to reduce the calculations to the
logical difference of two vectors corresponding to the unit and zero values of states-responses of the digital device
outputs during the test experiment; 4) a quantum method for test synthesis of logical functionalities has been
further developed through the use of Boolean derivatives with respect to variables on qubit data structures, which
makes it possible to increase the performance of the method through the parallel execution of logical operations;
5) a quantum method for fault-free simulation is further developed through the memory-driven implementation of
qubit data structures, which makes it possible to use transactional address-focused procedures for analyzing
digital devices free of logical operations.
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