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1LAKTYaJIHOCT HA AHCEPTAIHOHHUS TPY.

[Ipe/utokeHHAT AMCepTalMOHEH Tpy[d € Ha 6e3CnopHO akTyallHa W BaKHAa TEMaTHKa
CBBP3aHa C INpearaHe Ha METOJAMKAa 3a JI0ONpeseNiiHEe Ha HENbIHO 3aJaJeHH JIOTHYeCKH
(hYHKIIMH U CHCTEMH OT JOTHYECKH (DYHKIIUH, IPUIOKHMA TTPH MUHHMH3UPAHETO, pealu3anusra
¥ M[POEKTHPAHETO Ha M3XOAHWTE (YHKIMM HA JOTHYECKH YycTpoidcTBa. Hamupanero Ha
MUHHMaJIHaTa (JOpMa Ha HEI'BJIHO ONPEJeIHHH JTOTHYECKU (QYHKLHH U CHCTEMH OT JIOTHYECKH
GyHKUHE € Bce Omle aKTyaleH npobiieM Hpu IPOEKTHPAHETO HA TONEMH CIieUHaIu3HPaHu
VHTEIPaJIHi CXEMH, KOETO € M OCHOBHATa MOTHBALUA 3a W3CJIE[ABaHMATA B Ta3H HAcOKa U
NPEIaraHeTo Ha METOJUKH 32 JI0ONPEAEISIHETO HM.

PaspaboTennTe KOHKpPETHM METOAMKA W IFOPUTMHUYHHM MPOLUEAYPU B AHCEPTALMOHHUA
TP/l UMAaT MPSIKO MPAKTUYECKO PUI0KEHHE [TPU IPOSKTHPAHETO U peasin3alyaTa Ha JIOTHIeCKH
cxeMu Ha HUQPOBYU YCTPOHCTBA U rOJIEMH CHELHANTH3UPAHNA HHTETPAIHH CXEMH.

2. CreneH Ha NO3HaBaHe ChCTOSIHHETO HA Npob.ieMa.

HampaBeHnoTo nureparypHO MMpoydBaHe B riaBa | ¥ HanpaBeHUST aHAJIM3 B HErO MOKa3Bar
€JIHO MHOro oOpo no3HaBaHe Ha TEMaTHKaTa CBbP3aHa C JOOIpPENeNsHE Ha HEMbIHO 3aJalCHH
JOrHYeCKH (QYHKUMHM MU MHMHMMH3alusATa Ha jgorudeckd (yaxnuu. JlurepaTypHUTE M3TOYHMLHM
(0bmo 106) ca mo TemarukKara, ¥ OCHOBHO Ca Ha QHIJIMMCKM W PYCKH €3HMK, KaTO BKJIIOHYBAT
OCHOBHa M (QyHJaMEeHTalNHAa nUTeparypa B obnacrra, KakTO W TO-HOBH M3CHEABAHMS
nyOomKyBanu npes nocneanute 10 roaunm.

JIutepaTypHOTO MPOy4BaHE 3aBBPILBA C aHa3 W M3BO/IH, HA YUATO OCHOBA € AeuHHpaHa
LeJiTa Ha JUCePTAalHOHHUS TPYA U 3a/1a4uTe 3a HEMHOTO U3ITbJIHEHHE.

3. CrorBeTcTBHE HAa Haﬁpaﬂara METOAMKA Ha H3cjJelBaHe C @nocrapeHaTa uHeJl H
3a/1a4yH Ha TUCEPTALIHOHHMSA TPYI.

M3bpanata OT [OKTOpAaHTA METOAMKA 3a HAy4yHO W3CIE[BaHE JaBa BB3MOKHOCT 14
OCBUIECTBH OCHOBHAaTa 1€ Ha [MCEpTallMOHHHS TPYyH ,Ja C€ Cb3aje METOJHKa 3a
J00MpeziesHe HAa HENBIHO 3aaJeHH JIOTHYECKH (PYHKIIHM W CHCTEMH OT JIOTHYECKH (PyHKIHH
KaTo MPUIIOKEHHUE B JTOTMUECKUS CUHTES™,




METO,?IH‘IBCKH JAUCEPTALIHOHHHAT TPYI CHIEABa JJIOTHYECKAaTa ITOCIIEeI0BaTEIIHOCT:

" — W3cneaBaHus, OTHOCHO METOAOJIOTHS 3a (OPMAIHO OIMCAHHE HA TIPOM3BOJIHA HEITBIHO
ompejienieHa jgorudecka GyHKius 0asHpaHO HA pa3NHYHH BapHaHTH 3a JOOMpEAEIsHE Ha
MPOU3BOJIHA HEIBJIHO onpesieneHa pyHKiusa nyOIMKyBaHU B TMTEpaTypaTa;

— AHAIWTUYHO M3CIIC/BaHE Ha MpEMIOKEHAaTa METOLOJIOTHA 34 CIIEHHa/THO JOONPEICIAHE
Ha HEITBJIHO OIIPEJICIICHH JOTHYCCKH (bYHKHHH M CHCTEMH OT JTOTHYECKH qJYHKJ.IPII/I;

= Pa3pa60TBaHe Ha IIpHMEPH IOKa3BalllM TIpaKTH4YecKaTa 3Ha4MMOCT Ha IPCEJJIOKeHaTa
METOOOJIOIH KdTO HOB anHﬁy’I‘ B TIpUJIOKHHA HWHCTPpYMEHTApHyM 3a CHHTE3 Ha
KOMOMHAIIMOHHH JIOTHYECKH CXEMH,

— PaspaborBaHe Ha anTOPUTMMYHM MpPOUEAYPH 3a CHENMAIHO [OONpElelsiHE KaTo
MPHJIOHKHUA METOI0IOTHYECKH HHCTPYMEHTH;

— PaspaboTBaHe Ha NpPOrpaMHM CPEACTBA 3a MPAKTUYECKO MTPUIIOKEHHE HA NPEUIOKEHUTE
METO/I0JIOTHS U allTOPUTMUYHHU [POLIEAYPHUTE 3a CHEIMAIHO JOONPEAEIIsiHE U IPAKTHYECKO
M3ciIe/iBaHe 3a JIoKa3BaHe Ha e(eKTHBHOCTTA HM.

C'-IHT&M, Y€ H3M0JI3BaHaTa MCTOAHKA Ha M3CJIeIBaHe € B ChOTBCTCTBHEC C MOCTABCHATA LEI H
3a1a49H Ha JHCEPTALIHOHHUA TPYII.

4. XapaKTepHCTUKA HA JHCEPTANHOHHHA TPY/L.

3aro3Har ¢bM C INPENCTABEHUNT BApHAHT Ha JUCEPTAllMOHHHA TPYA 3a Npel-3alliHTaTa.
Hamupam momokuTelIHO pa3BHTHE M 1000psBaHe HAa MaTepualia ¢ 0TpaboTBaHe Ha HaMpaBeHHTE
NpenopbKy U 3abenexKu pu 00CHKAaHETO.

W3cnenpanusita B fucepTallMOHHUS TPY ca U3JIOKEHH B YBOJ U 6 TJIaBu.

B VBopa ce BpBexa npoﬁnema’m&a’ra Ha JHCEPTAlMATd.

B nbpBa 111aBa ¢ HaNpaBeH aHaIW3 Ha METO/IH, IPOLE/YPH U MPeaBapUTeIHH 00paboTKy 3a
HaMallsiBaHe Ha HEONpPEeeIeHOCTTa Ha JIOTHYECKH (QYHKLHMH W CUCTEMH OT JIOTHYEKH (QYHKLHU
LUEJAIM HaMallsiBaHe 0 MUHUMYM HeolpelelleHHTe MM CTOHMHOCTH. ['naBara 3aBbpliBa ChC
CBOTBETHHTE HM3BOIH, KaTo € OOOCHOBaHA IEJTAa Ha JUCEPTALlMOHHUSA TPYI M 3adaduTe 3a
HEHHOTO MOCTHraHe.

B rnaBa BTOpa € TIIpEACTaBEHO M3CJCIBAaHE, BB3 OCHOBa Ha KOCTO € IIPEIJIOKCHA
METOJOJIOTHA 3a q)OpMaHHO OINHCaHHE Ha IIPOM3BOJIHA HEITBJIHO OIIpEaeiiCHa JIOTHYCCKA q)YHKﬂHH
u e o0ocHOBaHa OlICHKA Ha GPOE Ha Pa3/HIHHATE BapUAHTW Ha NOOMNPECIIAHC. HanpaaeHo <
AHATHTHYHO W3CIEABAaHEC H € TIPEJIOKCHA METOAOJIOTHA 3a CHEHHaIHO [Joompedc/iAHe Ha
HEITBITHO Onpenac/ieHln IOrH4YecKH beHl(LU’IH 34 YCTAHOBABAHE Ha C€IHOKPATHHW W IBYKDpDAaTHH
HMIITHKaTHBHH PEJIallMH. C HarmeaHu NpUMEPH € IMOKaszaHa MNpaKTHYeCKara 3HA9HMOCT Hd
NpealoKeHaTa MeTO4OJIOTHA KaTO HOB anHﬁyT B MPHJIOKHHUA UHCTPYMEHTAPHYM 34 CHHTE3 Ha
KOMOHMHAIMOHHH JIOTHYECKH CXEMH.

B rnaBa Tpera e npeacTaBeHO aHATWTHYHO H3CJEABAHE Ha CIIELUAIHOTO JOONMpPEEIIsSHE Ha
norudeckn (YHKUMH 332 YCTAHOBSIBAHE Ha €IHOKPATHU U JABYKPATHH MMILIMKATHBHU pENalyiH,
KaTo € M3moa3BaH (popManHMAT amapar Ha jaeckpuntopHure ¢ynkuuu. [lomyuenu ca mbiHy,
CBKPATEHH M PeAyLHpPAH aHATUTHYHN (OPMH HA JECKPUIITOPHHTE (PYHKIMH, XapaKTepU3npallu
noonpezaeneHnTe QYHKIUM 32 BCUUKHM ClIy4au HA €JHOKPAaTHM M JIBYKPAaTHH WMIUIMKATHBHH
penaunu Mexay Tax. JlehbuHUpaHH ¥ U3CIEABaHH Ca TaKa HAPEYCHHUTE NMaplUHaHy penauun ot |
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ull poa MexNny ACCKPHIITODHUTE (1)YHKI_IHI/I 3a BCHYKH CIIy4dad Ha CIICIHAIHOTO J0OIpeHeiIstHE.
ﬂOK&BaHH Ca JBa aclleKTa Ha HEIPOTHBOPEYHMBOCT HaA HTOOIIPENICICHHUTE (i))J‘HKT_LHH, BaJIHIIHH 3a
BCHYKH ClIyYaHW Ha €JHOKPATHH W IBYKPAaTHH HMINITMKATUBHH penanuu MExIay TiAX.

B riaBa yeTBbppra € paspaboTeHa aropuTMUYHA OPOIEIypa 3a CIELHATHO J00NpPeIENsHe ¢
IeJI0UMCIICHH TabIUIM Ha JIOTHYECKUTE 3HaYeHHs Ha HEITBJIHO ONPEIEIeHH JIOTHYECKH (DyHKIHH.
[lpeacrasen e mnojpobeH mnpumep 3a OPUWIOKEHHE Ha TpeUIOKEHEHaTa alrOpUTMHYIHA
TpOoLEypa.

B rnaBa nera € HalmpaBeHO AHAJTUTHYHO M3CJEABaHE, ¢ KOETO € JI0Ka3aHO, Y€ BHB BCiAKa
MOC/IE/I0BATETHOCTHA CXeMa /KpaeH aBToMaT/ ¢ MPOM3BOJHK (DYHKIUW Ha NPEXOAMTE, BCEKU
Tpurep ¢ aBa joruvyecku Bxoxa (RS, JK) moxe BuHaru u 0e3yciioBHO jia ce ynpasisiBa caMo C
e/lHa equHCcTBeHa Bb30OyautenHa (yHkuusa. Bb3 ocHOBa Ha TOBa H3CIEABAHE € IPEIIOKEH
alTOPUTBHM 3a PEAYKIMA Ha NPOM3BOJICH KPAaCH aBTOMAT IIOCPEACTBOM CIIENHAIHO JTOOTPE/ICIIsTHE
Ha BB30yauTennuTe GYHKLUNHM Ha KpailHUTE aBTOMATH C JBa jorudyecku Bxoga BALAR (Basic
ALgorithm for Automata Reductions).

B rnaBa miect e npezicraBeHa paspaboTeHa mporpaMHa cpesia Ha 6as3arta Ha alropuTMHYHATA
npoleypa 3a CIelMalHO AoonpeaensHe Ha jorndecku Gynknuu. Ilposeneno e cpaBHUTETHO
uscnensane ¢ 50 Ha Opoil MPOM3BOJIHO TEHEPUPAHH CHUCTEMH JIOTHYECKH (DYHKIIMM C pa3siMdeH
Opoii mpoMeHIMBH, pasnuueH Opoll M3XOAM M pa3lIuyHa HEONPENENEHOCT, ¢ MpuUiaraHe Ha
pa3paboTenara nporpaMHa cpeja u cpeaara Logic Friday.

3axmodyenneTo 00001IaBa pe3yaTaTUTe OT U3CIICABAHUATA B AUCEPTALIMOHHMS TPY/ U /1aBa
Hacoku 3a Obaeria padora.

5. llpuHocH Ha AHCEPTANHOHHHUSA TPY/.

[puemam 1o npuHIMN GopMyIUpaHUTE OT JOKTOPaHTa IPHHOCH, KOUTO Morar ga ObaaT
KJacH(pHMIMPaHH KaTO HAYYHO-IIPHIIOKHH M NpUIoKHH. Te ca 0b6obiieny ciien nocieaHara rijasa
Ha auceprannoHHus TpyA. Cumram, 4e GOpMyTMpaHMTE NPHHOCH I1OKA3BaT, Y€ MOCTABEHHUTE
3a/laud ca M3MMbJIHEHH. TO3M MOAXOA 3a IPEACTaBiIHE HAa NMPUHOCHTE € yAaueH, 3alloTO CBbp3Ba
dhopMyIHMpaHaTa Lel U 3a/1a4X Ha JucepTaloHHara paboTa ¢ OCTUTHATUTE Pe3yITaTH.

[To-BaxnuTe HAyYHO-TIPHIOKHY IIPUHOCH Ca CIIEIHUTE:

— Ilpennoxena € METOAOJOTHA 3a CIIEUHAJHO AOOHPEACISAHE Ha HENBIHO OIPEAEICHH
ngorudeckn (YHKIMM 3a yCTAHOBSBaHE HA €JHOKPATHM U JBYKPATHH HMILIMKATHBHU
penanuu ¢ u3noi3BaHe Ha GOpPMaTHKS anapar Ha JeCKPHNTOPHUTE PYyHKIHH.

— JlokasaHuM ca JBa AacrekTa Ha HENMPOTHBOPEYHBOCT Ha JOOMNpPENENEHNUTE (QYHKINH,
BaJIHMIHYU 3a BCHYKM CJyYyau Ha €JHOKPATHU U IBYKPATHH MMIUIMKATHBHH pPelalldH MEKIY
TAX.

= Hpeﬂnon{eﬂa € aJroOpuTMHYHa Mpoleaypa 3a ClielNHaTHO JoonpelaeasaHe ¢ Hel09HCICHH
TaONHMIKA Ha JIOTUYECKUTE 3HAYCHHUS Ha HEITBJIHO onpeacincHy JIOTHYCCKH Q)YHKLI,H_PI KaTto
NPHIOXKEH HHCTPYMEHT Ha NPEAI0OKEHATa METOA0JIOHA.

— Jedunupan e npodneMbT 3a CMELHAIHO J00TpEAeisHe Ha Bb30yAUTeIHUTE QYHKIIHN HA
TPUTEPHUTE C JABA JJOTUYECKH BXOJA U € I0Ka3aHO, Y€ T€ MOrar Jia ce yInpasisaBaT caMo C eaHa
enMHCTBeHa BB30yauTenHa GyHkums, kato e npemioxked bazos AJlroputem 3a ABTOMaTHH
Penyxuuu (BALAR).




Ipunoxun npusHocH

- Pazpaborena e nmporpaMua cpejia Ha 6aszara Ha TPEUIOKEHATa AITOPUTMHYHA MTPOIeaypa
3a CHENHAJIHO JoompelensiHe Ha jorudeckn (yskumu. JlokazaHa e edeKTHBHOCTTa Ha
Hpe/UIOKEHaTa METOJIONIOTUSl Ype3 NPOBENEHO CPABHUTEIHO M3Cle/lBaHEe C IpujlaraHe Ha
pazaboreHaTta nporpamHa cpeaa u cpeaara Logic Friday npu npomsBonHO reHepHpaHu
CHCTEMH JIOTHHYECKH (YHKIHU C paziudeH Opol NpOMEeH/IMBH, pasziidueH Opoi M3Xxomu M
pas3/InyeH NPOLEHT Ha HEOIPEeIEIeHOCT.

Hay”-I.HO-‘ﬂpHJTO}KHHTe NIPHHOCH CE€ OTHACAT KbM CJIEJHHTE IBE I'PYIH. OOKa3BaHE C HOBH
CpeacTBa Ha CBIIECTBEHH HOBH CTpadHHM B CBUICCTBYBAIlH HAayY4YHH HpOﬁJ’IeMH H TCOpHH,
Ch31aBaHC Ha HOBH MOICIIH, TEXHOJIOMHH H allrOPHUTMH. Xapal{Tep Ha TIPHHOCHUTE 3a BHCAPABAHE:
METOJOJIOTHH H aJITOPUTMH.

CunTaM, 4e NOCTUIHATHTE pe3y/ITaTH, HAayqHO-IPHJIOKHUTE W NPHIOKHH IPHHOCH ca
NpeIMMHO JIMYHO JAeN0 Ha Kauaujaara. Te JIoKa3Bar, 4e JIOKTOPAHTHT HMMa KamauurTeT Ja
M3BBPILBA CAMOCTOATENIHO M3CIIEI0BATENICKA U HHKEHEPHA JeHHOCT.

6. [Ipenenka Ha NyOIHKALMMTE 10 THCEPTANMOHHM TPY:

IlpencraBenu ca ceeM nyOIMKanMK CBBP3aHH C JUCEPTALMOHHUSA TPYJ, €IHAa OT KOHTO €
camocTosTenHa. Jlpe myOnukanuum ca nyOnMKyBaHM B crnHcaHMe B bwiarapus M mer ca
Mpe/ICTaBEHN Ha MEXAYHApOAHH KOH(pepeHn B bbparapus, KaTto 1Be OT TAX Ca MHIEKCHPaHH B
SCOPUS. Bceuuku mybnukalyy MMar NpSko OTHOMIEHHE KbM pelIaBaHUTE B JHCEpTanusATa
BBIIPOCH.

B JlucepraumOHHUSA TPy € IOKa3aHO KaK MyOJIMKALMWUTE OTpa3sBaT H3ClIEeIBAHMATA 110
OT/EJIHUTE TIIaBH.,

PelieH3eHTBET cuuTa, Y€ OpOAT H KA4yecTBOTO Ha MpPEACTaBEHUTE MyOIUKaluH Mo
TeMaTHKaTa Ha JUCEPTAllMOHHUSA TPY/J OTroBapsAT Ha usuckBaHuATra Ha 3PACPD 3a npucexnane
Ha OHC ,,JTokTop®.

7. 3HaYUMOCT Ha pe3yiaraTuTe OT IHCePTANMOHHUA TPY/ 3a HAYKAaTa H MPpaKTHKA.

JIOKTOpaHTBT € U3BBPIIMI rossMa no obem pabora, OTIMYABAIIA C€ CBC 3aAbA00YEHOCT U
KoMneTeHTHocT. Paborara e 3HaunMa He caMo 3apajy HAYYHO-TIPHIOKHHUTE IIOCTUKEHMs, HO 1
3apaj i BB3MOKHOCTTA 3a TPSKO MPAKTHUECKO MPUIOKEHUE Ha TMPEATIOKEHHTE AlTOPUTMHU B
JUCEPTALMOHHMS TPyA NPHM JOONpEJENsHe Ha HEMBIHO 3aJafCHH JIOTHYeCKH (YHKLHA H
CHCTEMHM OT JOTHYECKH (YHKIMH, KakTO W TPHIOKEHHETO UM TPH MHUHHUMHU3MPAHETO,
peanu3anyiATa ¥ IPOCKTHPAHETO Ha U3XOJHHTE (PYHKIMH Ha JIOTUYECKH YCTPOMCTBA.

8. Onenka Ha CHOTBETCTBHETO HA aBTOpPedepaTa ¢ H3UCKBAHUATA 32 H3TOTBAHETO MY.
AptopedeparsT B 00eM oT 32 cTpaHMLIM OTroBapss Ha HM3WUCKBAHMATA U IPEICTaBs

ChIBPKAHMUETO, OCHOBHUTE IOCTHXKEHHs, pE3YNTAaTUTE OT H3CICABAHMATA M TPHHOCHTE B
JUCEPTALMOHHUS TPYIL.




9. MHeHHsl, IPeNOPbKH U OeJIe:KKHU.
OO6pazoBaTenHUTE LEIU HA JUCEPTALUITA Ca U3IBJIHECHU.

3a0eeKKn:

* Kputuko-anaauTuuHHS aHaiu3 B 0030pHATa IiaBa HE € CTPYKTypupaH nobpe. Ha mecra
€ mpeicTaBeHa MHOrO oOnucaTeiaHa HHPOpMalus, KOSTO HE [omara 3a KPUTHYHHSA
aHaju3 MO TeMaTHKaTa.

[Ipenopbxu:

* Ilocturnarure pesynraTtu e Jodpe na ObAAT CPaBHEHU C APYTU MOAOOHU, MOJYUYEHH HPH
aJITEepHATUBHU M3CJIEABAaHUS B 00jacTTa Ha JUCEPTALUATA.

Hsamam 3abenexku MO OTHOIIEHHWE Ha KOJIMYECTBOTO M KayeCTBOTO Ha HM3BBpIIEHATa B
nucepranusaTa pabora.

10. 3akao4yeHnue

OneHkaTa MU 3a pELEH3UMpPaHHUS AHCEPTALlMOHEH TPYyHA, aBTopedepara u mnyOIHMKaLHUUTE,
OTpa3siBalll M3CJIEABAHMITA B AUCEpPTALUATa € MOJOXHUTenaHa. [lucepranusita chbAbpkKa HaydHO-
HNPWIOKHU M NPHUIIOKHU NPUHOCH B AOCTAThYHA CTEHNEH M OTTOBAaps HAa M3MCKBAHUITAa Ha 3aKOHA
3a pa3BUTHE Ha akKaJAeMH4YHUs cbcTaB B penyOnuka bwiarapus (3PACPB) u IlpaBuinuka 3a
HEroBOTO IpHJIaraHe, KakTo W Ha [IpaBuiHuUKa 3a yCIOBHATA M pela 3a NPpUAOOMBAHE HAa HAyYHH
creriean B TY-Codus.

B pe3yjaratr Ha nmocoYeHuTe 10 TYK HOCTHU)KEHHUS B JUCEPTALMOHHMS TPYA, mpeajaram
Ha yBa:kaemoTo HayuyHo skypu ga nmpuchbaum Ha mMar. mH}K. CnUpuaIoH ANOCT0J0B APHay1o0B,
o0pasoBaTejilHaTa M Hay4yHa CTelleH ,,JOKTOP'" HO cmeuuaJaHocTt , KoMOnwTbpHHM cHcTeMH,
KOMILIEKCH U Mpexu'.

Hara: 23.08.2021 r. N3zroTeu:

(mpod. n-p muxk. I'puma Cmacos)
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1. Actuality of the problems in the PhD thesis

The proposed PhD thesis deals with an indisputably topical and important topic related to
proposing a methodology for defining incompletely determined logical functions applicable in
the minimization, implementation and design of the output functions of logical devices. Finding
the minimum form of incompletely defined logical functions and systems of logical functions is
still a current problem in the design of large specialized integrated circuits, which is the main
motivation for research in this direction and proposing methods for their definition.

The developed specific methodologies and algorithmic procedures in the dissertation have
a direct practical application in the design and implementation of logic circuits of digital devices
and large specialized integrated circuits.

2. Degree of knowledge of the state of the problem

The Iiterature review in Chapter 1 and the analysis made in it show a very good
knowledge of the topic related to the definition of incompletely defined logical functions and the
minimization of logical functions. The references (106 in total) are by subject, and are mainly in
English and Russian, including basic and fundamental literature in the field as well as more
recent research papers published in the last 10 years.

The literature review ends with an analysis and conclusions, on the basis of which the
goal of the PhD thesis and the tasks for its implementation are defined.

3. Correspondence of the chosen research methodology with the set goal and tasks of the
PhD thesis.

The research methodology chosen by the PhD student makes it possible to achieve the
main goal of the dissertation "to create a methodology for defining incompletely defined logical
functions and systems of logical functions as an application in logical synthesis".

Methodologically, the dissertation follows the logical sequence:




- Research on a methodology for the formal description of an arbitrary incompletely
defined logical function based on various options for defining an arbitrary incompletely
defined function published in the literature;

- Analytical study of the proposed methodology for special re-definition of incompletely
defined logical functions or system of logical functions;

- Development of examples showing the practical significance of the proposed
methodology as a new attribute in the application toolkit for synthesis of combinational
logical circuits;

- Development of algorithmic procedures for special re-definition as applied
methodological tools;

- Development of software for practical application of the proposed methodology and
algorithmic procedures for special re-definition and practical research to prove their
effectiveness.

I believe that the research methodology used is in accordance with the goal and objectives
of the dissertation.

4. Characteristics of the PhD thesis

I was familiar with the presented version of the dissertation for pre-defense. I find a
positive development and improvement of the material by working out the recommendations and
remarks made during the discussion.

The PhD thesis is presented in an introduction and 6 chapters.
In the introductory part the problems of the dissertation are introduced.

Chapter one analyzes methods, procedures and pre-treatments for reducing the uncertainty
of logical functions aimed at minimizing their indeterminate values. The chapter ends with the
relevant conclusions, substantiating the purpose of the dissertation and the tasks for its
achievement.

Chapter two presents a study on the basis of which a methodology for a formal
description of an arbitrary incompletely defined logical function is proposed and an assessment of
the number of different variants of re-definition is substantiated. An analytical study has been
made and a methodology has been proposed for special re-definition of incompletely defined
logical functions for establishing one-time and two-time implicative relations. The practical
significance of the proposed methodology as a new attribute in the application toolkit for
synthesis of combinational logical circuits is shown.

Chapter three presents an analytical study of the special definition of logical functions for
establishing one-time and two-time implicative relations, using the formal apparatus of descriptor
functions. Complete, abbreviated and reduced analytical forms of the descriptor functions are
obtained, characterizing the defined functions for all cases of one-time and two-time implicative
relations between them. The so-called partial relations of I and II kind between the descriptor
functions for all cases of special re-definition are defined and studied. Two aspects of consistency
of the definite functions have been proved, valid for all cases of one-time and two-time
implicative relations between them.




In Chapter four, an algorithmic procedure is developed for special re-definition with
integer tables of the logical meanings of incompletely defined logical functions. A detailed
example of application of the proposed algorithm is presented.

An analytical study was performed in Chapter five, which proved that in any sequential
circuit /finite state machine / with arbitrary transition functions, each flip-flop with two logic
inputs can always and unconditionally be controlled with only a single excitation function. Based
on this study, an algorithm named BALAR (Basic ALgorithm for Automata Reductions) for the
reduction of an arbitrary finite state machine is proposed by means of a special re-definition of
the excitation functions of finite state machines with two logical inputs.

In Chapter six, a software environment has been developed based on an algorithmic
procedure for specially defined logical functions. A comparative study was conducted with 50
randomly generated systems of logic functions with different number of variables, different
number of outputs and different uncertainty using the proposed software environment and the
Logic Friday environment.

The conclusion summarizes the results of the research in the dissertation and gives
guidelines for future work.

5. Contributions to the PhD thesis

I accept in principle the contributions formulated by the PhD student, which can be
classified as scientific-applied and applied. They are summarized after the last chapter of the
dissertation. I believe that the formulated contributions show that the defined tasks have been
fulfilled. This approach for presenting the contributions is appropriate because it connects the
formulated goal and tasks of the dissertation with the achieved results.

The most important scientific and applied contributions are the following:

- A methodology for special re-definition of incompletely defined logical functions for
establishment of one-time and two-time implicative relations using the formal apparatus of
descriptor functions is proposed;

- Two aspects of consistency of the re-defined functions are proved, valid for all cases of
one-time and two-time implicative relations between them;

- An algorithmic procedure is proposed for special re-definition with integer tables of the
logical meanings of incompletely defined logical function as an applied tool of the proposed
methodology; '

- The problem of special re-definition of the excitation functions of the flip-flops with
two logic inputs is defined and it is proved that they can be controlled with only one excitation
function, as a Basic Algorithm for Automatic Reductions (BALAR) is proposed;

Applied contributions

- A software environment has been developed on the basis of the proposed algorithmic
procedure for special re-definition of logical functions. The effectiveness of the proposed
methodology is proved by conducting a comparative study using the developed software
environment and the Logic Friday environment in randomly generated systems of logic functions
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with different number of variables, different number of outputs and different percentage of
uncertainty.

Scientific and applied contributions belong to the following two groups: proving with new
means of significant new features in existing scientific problems and theories; creating new
models, technologies and algorithms. Nature of the contributions for implementation:
methodologies, algorithms.

I believe that the achieved results, the scientific-applied and applied contributions are
mainly a personal work of the candidate. They prove that the PhD student has the capacity to
perform research and engineering activities independently.

6. Evaluation of the publications on the PhD thesis

Seven publications related to the dissertation are presented, one of which 1s with one
author — the PhD student. Two publications have been published in a scientific journal in
Bulgaria and five publications have been presented at international conferences in Bulgaria, two
of which are indexed in SCOPUS. All publications are directly related to the issues addressed in
the dissertation.

The dissertation shows how the publications reflect the research on the individual chapters. |

The reviewer considers that the number and quality of the presented publications on the
topic of the dissertation work meet the requirements of the Law for development of the academic
staff in the Republic of Bulgaria for awarding educational and scientific degree "PhD".

7. Significance of the results of the PhD thesis for science and practice.

The PhD student has performed a large amount of work, characterized by depth and
competence. The work is significant not only because of the scientific and applied achievements,
but also because of the possibility for direct practical application of the proposed algorithms in
the dissertation in defining incompletely defined logical functions and systems of logical
functions and their application in minimizing, implementing and designing output functions of
logical devices.

8. Assessment of the conformity of the abstract with the requirements for its
preparation.

The abstract of 32 pages meets the requirements and presents the content, main
achievements, research results and contributions to the dissertation. '

9. Opinions, recommendations and notes.

The educational goals of the dissertation are fulfilled.

Notes:

e The critical-analytical analysis in the review chapter is not well structured. In some
places, a lot of descriptive information is presented, which does not help for the critical analysis
on the topic.
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Recommendations:
* The achieved results should be compared with other similar ones obtained in alternative
research in the field of the dissertation.

I have no remarks regarding the quantity and quality of the work done in the dissertation.
10. Conclusion

My assessment of the dissertation, the abstract and the publications reflecting the research
in the dissertation is positive. The dissertation contains scientific—applied and applied
contributions to a sufficient degree and meets the requirements of the Law for development of the
academic staff in the Republic of Bulgaria and the Regulations for its implementation, as well as
the Regulations for the conditions for acquiring scientific degrees in TU- Sofia.

As a result of the above mentioned achievements in the dissertation, I propose to the
Scientific Jury to award to MSc eng. Spiridon Apostolov Arnaudov educational and

scientific degree "Doctor", in the professional field 5.3. "Communication and computer
technics", doctoral program "Computer systems, complexes and networks".

Date: August 23, 2021. Reviewer:

(Prof. eng. Grisha Spasov, PhD)
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