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HacrosmuTe pe3romera ce OTHACAT A0 MyOIMKAIIMUTE, IPEICTABEHU 32 y4acTHE B KOHKYPC 3a
3aeMaHe Ha aKaJieMUYHaTa JUIbXHOCT ,,IOIEHT B HanpaBieHue 4.6. Mudopmaruka u
kommioTbpHH Hayku (IIporpamupane u anropurmn), oossex B /IB, 6p. 65/16.08.2019 r.

CrpaBkara nutrpa myOJuKanuuTe Ha KaHauaarta, najacHd B T. 100 Ha KOMIUIEKTa ¢ JTOKYMCHTH.
Komust Ha nyOnukamuure ca B manka 16 Hayynum TpyaoBe, mpeacTaBeHM 3a ydacTue B
KOHKYpca.

[1] Angelova N., IFSTOOL - SOFTWARE FOR INTUITIONISTIC FUZZY SETS. Necessity,
Possibility and Circle operators., Studies in Computational Intelligence,
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Pesome

[ToHATHETO MUHTYUIIMOHUCTKY Pa3MUTH MHOXECTBA € BbBeZeHO Ipe3 1983 roanna karo
paslIMpeHre Ha pa3sMUTUTE MHOKecTBa Ha 3aze. Ilpe3 rogunute ca BbBeeHu 185
WHTYUIIMOHUCTKH Pa3MHUTH UMIUTHKAIIMY U TTIOBEYE OT 53 WHTYUIIMOHUCTKH Pa3MHUTH
orpunianus. IFSTool e codryep 3a npoBepka Ha cBOWCTBaTa HA MHTYUITHOHUCTKH Pa3MHUTH
UMIUIMKauu 1 otpunanus. CopryepsT € cp3nanex ot . Aumurpos npe3 2011 roauna.
[Tpunoxenneto e pazpaboreno Ha e3uka .NET. IFSTool mo3BoisiBa cpaBHEHHETO HA Beue
nepuHUpaHN UMILTUKAIIMYA U ChOTBETHUTE UM OTPHUIAHMUS, TIPOBEPKA HA BAIMTHOCTTA HA
aKCMOMH BBBEJICHH OT NOTPEOUTENs], TeHEpUpPAaHEe HAa OTPULIAHUS U €KCIIOPTUPAHE Ha
pesynaratute. B ciienBamute ronuHn ca myoJuKyBaHU MHOKECTBO OT ITyOJIUKAIIUH,
u3non3Bainy u pasmmpsiBaiy IFSTool. B Hacrosiara cratusita ca pa3paboTeHu U
WHTETPUPAHU HOBHU oriepaTopH. BbB BTOpa ri1aBa ca qaieHu KpaTKu OeIexKH 3a
¢dyunkunonanuocrra Ha IFSTool u nedunuims va oneparopute necessity, possibility u
circle. B rnaBa tpera ca onucaHu JeTaiiM Ha HanpaBeHaTa copTyepHa pa3paboTka u
HOBaTa (PYHKLMOHATHOCT.

Abstract

The concept of the intuitionistic fuzzy set (IFS) was introduced in 1983 as an extension

of Zadeh's fuzzy set. Over the years 185 intuitionistic fuzzy implications and more than
53 intuitionistic fuzzy negations were introduced. IFSTool is a software for

checking properties of intuitionistic fuzzy implications and negations. It is being created
by D. Dimitrov and described in 2011. The app is developed in .NET. The IFSTool

allows to compare all defined implications and their corresponding negations, to check the
validity of user-defined axioms, to generate negations and to export the results. In the next
years, a set of papers that used IFSTool are published. In the present paper, the

new operators are developed and integrated into the IFSTool. In Section 2, short remarks
on IFSTool functionality and definitions of necessity, possibility, and circle operators are
given.

In Section 3, the implementation details and the new functionality is described.



[2] Atanassova V., N. Angelova. Representation of Interval-Valued Intuitionistic Fuzzy Data
by Radar Charts. Studies in Computational Intelligence, Publisher:Springer, 2019,
ISSN (print):1860-949X, Ref, IR,
Res SCOPUS SJR (0.183 - 2018), SCOPUS Quartile: Q4 (in press)

Pe3iome

B HpOI[’bJI)KeHI/Ie Ha HpeILI/IH_IHa pa60Ta, KBIACTO € 1aJAcHa I‘COMCTpI/I‘IHa I/IHTepHpeTaLII/ISI Ha
WHTYUIIMOHUCTUYHHM PA3MHUTH MHOKECTBa 11oJ] hopMarTa Ha pajapHa auarpama, TyK €
Hpe;[nonceHa I‘COMeTpI/I‘-IHaTa I/IHTepHpeTaHI/IH Ha TAXHOTO pa3H1HpeHHe, Hapequo
WHTYUIIMOHUCTKHA PA3MHUTH MHOYKECTBA C MHTEPBAJIHU CTOMHOCTU. PamapHu nuarpamu, ca
MOIIICH I/IHCprMeHT 3a Hpe,Z[CTaBSIHe Ha MHOI‘OBapI/IaHTHI/I MHO>KECTBA OT JaHHHU U
0CcO0€HO 3a JaHHU OT BpeMEBH cepuu. MnesTa e mrocTpupana ¢ mpuMep, KOMTO U3MoJI3Ba
peaHu METEOPOTIOTNYHHU JaHHU.

Abstract

In continuation of a previous work, where a geometrical interpretation of intuitionistic
fuzzy sets was given in the form of a radar chart, here it is proposed the geometrical
interpretation of their extension, called interval-valued intuitionistic fuzzy sets. Radar
charts, which are useful for representing multivariate data sets, and especially for data
from time series. The idea is illustrated by an example with real meteorological data.

[3] Atanassova L., K. Atanassov, N. Angelova. Short Remark on 3-Dimensional Game.
Method for Modelling. Studies in Computational Intelligence, Publisher:Springer, 2019,
ISSN (print):1860-949X, Ref, IR,

Res SCOPUS SJR (0.183 - 2018), SCOPUS Quartile: Q4 (in press)

Pesome

IIpe3 1976 roauHa, mbpBUTE 1BaMa aBTOPH, KOUTO Torasa ca ctyeHTH B Coduiickus
YHUBEPCUTET, BbBEXK AT MOAUUKaLKs Ha urpara ,, ) Kuot*. 3cinensanero e
nyOJIMKYBaHO B cepusl OT myOaukanuu BB dDakynrera o MaTeMaTuKa U MEXaHUKa KbM
Codwuiicku yausepcuret ,,Cetn Kimument Oxpuncku‘. [Ipe3 cieasanure rouHu,
HSIKOJIKO ITyOJIMKAIMH, CBBP3aHU C Ta3u MOAM(DUKaLUs ca MyOJIMKyBaHH M0Jl UMETO
,»/ITPOBU METOJI 32 MOAEIUpPaHE™.

OO011 MO/IeN Ha UTPOBUS METOJT 33 MOJIENTUpaHe B N-MEPHUS CiIydail € Beue OMKCcaH B
myOIMKanus, HO B IPaKTHKaTa BCUUKH PEaJIH MOJIENH ca peau3upaHy B IByMEpPHUS
ciyyail. BB BTOpa Ii1aBa Ha HacTosIIaTa MyOIMKaIHs ce 1aBa KpaTKO OMUCAHUE Ha
,,YITPOBH METOJ 32 MOZEIIMpaHe™ B N-MEPHHUSI CIIy4ail U B YaCTHOCT 32 TPUMEPHUS TaKbB.
B Tperara rnaBa ce 00CHKAAT HAKOM Bb3MOKHHU (POPMHU Ha KJIETKH B TPUMEPHHUS CITydail.

Abstract

In 1976, the [first two] authors who were then students in Sofia University, introduced one
modification of Conway's Game of Life. Our research was published in a series of papers
in the Departmental edition of the Faculty of Mathematics and Mechanics, which now is
called Faculty of Mathematics and Informatics of Sofia University “St. Kliment
Ohridski”. In the next years, some papers on this modification of the CGL were published
under the name “Game Method for Modelling” (GMM).

The GMM is described in general, i.e., in n-dimensional case, but in practice, all real
models are related to the case n = 2, i.e., to the 2-dimensional (planar) case. In the present
paper, in Section 2, short remarks for GMM are given for the n-dimensional (and



particularly - for 3-dimensional) case, while in Section 3, we discuss some of the possible
forms of the cells in the 3-dimensional case.

[4] Angelova N., M. Todorova, D. Orozova, K. Atanassov, Software protection via
Generalized Nets, Advanced Studies in Contemporary Mathematics, Vol. 29, No. 2, 2019,
Pages 225-236, ISSN (print):1229-3067, ISSN (online):2508-7908,
doi:http://dx.doi.org/10.17777/ascm2019.29.2.225, Ref, IR,

Res SCOPUS SJR (0.284 - 2018), SCOPUS Quiartile: Q3
http://jangjeonopen.or.kr/public/upload/1556900452-ascm29_2_7.pdf

Pesome

B crarusita ce onmucBa HOB METOJI Ha COPTYEpHA 3allUTa MTOCPEACTBOM 0000IICHH MPEKH
(OM). ITo-kOHKpETHO, CTaTUsATa MPEJICTABsI HOBATOPCKOTO MPUIIOKEHHUE HA IMTOHATUETO
OM, KOSITO € MOIIIEH MHCTPYMEHT 3a MPEJICTaBsHE U TPETHPaHE Ha MPOOJIIEMUTE Ha
JTUHAMHUYHU JUCKPETHU CHOUTHS U cucTeMu. CTaTusTa OmrcBa METOJ 3a COPTyepHa
3al[MTa, KOWTO KOMOMHUpPA TEXHUKUTE Ha 3amuTa anti-debugging u registration number.
Bwmecro na ce 610kupar cpeacTraTa 3a mpociesaBaHe Ha U3IBIIHEHUETO, PParMeHThT,
KONTO peain3upa CPaBHEHUETO HA PETUCTPAILIMOHHUS HOMED, CTaBa MO-yCIOXKHEH U
uaTerpupa OM B Ko/a 10 YHUKaJICH HaYMH. KOMITJICKCHUSAT MaTeMaTUYSCKH arapaT Ha
OM e cioXKeH U TpyJIeH 3a pa30upaHe OT KpaKepuTe, KOETO TIOBUIIIABA
OnaroHa ek JHOCTTa Ha MeTo/a. braronaaexx THOCTTa Ha IPEITIOKESHHUS METOJ, C&
MOBHIIIABA U C M3MIOJI3BAHETO HA JIBY(PaKTOPHA aBTEeHTUKANKMs. ONMCAaHUETO Ha METOo/Ia 3a
3aIUTa ce MPeanIecTBa OT KPaTKo BBEICHUE B H3CIICABAHATA TEMATHKA U B TCOPHUATA HA
usnoin3Banus amapatr Ha OM. Cratusita 3aBbpIlBa ¢ KPATKU OCIEKKH 110
OJaroHa ek JHOCTTa HAa METO/Ia.

Abstract

In the paper is described a new method of software protection by means of Generalized
Net (GN). More specifically, the paper presents a novel application of a GNs concept
which is a powerful tool for the representation and handling of dynamic discrete event
problems and systems. The article describes a method of software protection which
combines anti-debugging and registration number protection techniques. Instead of
blocking the debugging tools, the fragment that realizes registration number comparison
gets more complicated and integrates a GN into the code in a unique way. The complex
mathematical apparatus of GNs is unknown and difficult to understand by crackers, which
increases the reliability of the method. The reliability of the proposed method is also
increased by the use of two-factor authentication. The description of the protection
method is preceded by a brief introduction to the field of study and to the used apparatus
of the GNs theory. The report ends with short notes on the reliability of the method.

[5] Todorova M., N. Angelova, Applying Floyd’s Inductive Assertions Method for
Verification of Generalized Net Models Without Temporal Components, International
Journal of Advanced Computer Science and Applications, 2018, Vol. 9, No. 9,

Pages 457-465, ISSN (print):2158-107X, ISSN (online):2156-5570,
d0i:10.14569/1JACSA.2018.090958, Ref
https://thesai.org/Downloads/VVolume9No9/Paper_58-
Applying_Floyds _Inductive_Assertions_Method.pdf

Pe3iome
O060061eHnTe Mpexu ca pasiupenre Ha mpexute Ha [letpu. Te ca ymoOHO cpeacTBo aa
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OIMCAaHUE HAa PEATTHU MOCIICIOBATESITHH U MapaJIeHU MPOLECH B PA3JIMYHU 00IACTH.
Peanu3zanusTa Ha KOPEKTHH 000OIICHOMPEKOBH MOJIEIH € 33/]a4a OT ChIIECTBEHA
3HaYMMOCT B MHOXKECTBO OT MPHJIOKEHHSI KaTo YIpaBJICHUE HA TPAHCIIOPTA, EICKTPOHEH
On3HeC, MEUIMHCKH CUCTEMH, TeleOHHN MpekH U apyru. [Ipu HiIKkou oT Te3u
MPUIIOKEHHUS [IEHATa Ha TPEIIKaTa B MOJICIUTE MOXe J]a ObJIe MHOTO BHCOKA.
BuenpsiBaneTo Ha Mozienu B MOIOOHHM CITydau cliesiBa J1a ce 0a3upa Ha popMatHu
MOJIXO/IM, I0KA3BalllH, Y€ pa3paboTeHnTe MOIeH ca KOpeKTHU. OCHOBOIIONArall
NPUHIINI BbB BepUPHUKALUATA Ha cOPTyepa, KOMTO € MPIIIOKHUM U 332 BepUPHUKALUATA HA
00001IEeHOMPEKOBU MOJIeTH O€3 BpeMEBH KOMIIOHEHTH, € MeTOIbT Ha Doy 3a
MHIyKTUBHHUTE TBBpAcHUS. CTaThsATa peacTaBs MoauduKanus Ha MeToaa Ha Doz 3a
Bepudukanus Ha OJIOK-CXEMH, KOITO M03BoJIsABa BepudukanusaTa Ha 0000IEHOMPEKOBH
MoJienH 6e3 BpeMeBU KOMIIOHEHT. V31on3Baiiky MIIIOCTpaTHBEH ITPUMED, ITOKa3BaMe, ye
IpeJularaHaTa ajanTtanys Ha MeTo/1a € yAayHa 3a Hy)KAUTE Ha MPEroIaBaHeTo Ha
(bopManHu METOM 3a Bepr(PHKAIUs HAa YHUBEPCUTETCKH CTYACHTH 10 MH)OPMATHKA U
KOMITIOTHPHH HAYKH.

Abstract

Generalized Nets are extensions of Petri Nets. They are a suitable tool for describing real
sequential and parallel processes in different areas. The implementation of correct
Generalized Nets models is a task of great importance for the creation of a number of
applications such as transportation management, e-business, medical systems, telephone
networks, etc. The cost of an error in the models of some of these applications can be very
high. The implementation of models of similar applications has to use formal approaches
to prove that the developed models are correct. A foundation stone of software
verification, which is suitable for verification of Generalized Nets models with transitions
without temporal component, is Floyd’s inductive assertion method. This article presents a
modification of Floyd’s inductive assertion method for verification of flowcharts, which
allows Generalized Nets without temporal component to be verified. Using an illustrative
example, we show that the offered adaptation is appropriate for the purpose of training
university students in the Informatics and Computer Sciences in formal methods of
verification.

[6] Atanassov K., D. Zoteva, N. Angelova, Interval-valued intuitionistic fuzzy generalized
nets, Notes on Intuitionistic Fuzzy Sets, 2018, Vol. 24, No. 3, Pages 111-123,
ISSN (print):1310-4926, ISSN (online):2367-8283,
doi:https://doi.org/10.7546/nifs.2018.24.3.111-123, PhD
http://ifigenia.org/wiki/issue:nifs/24/3/111-123

Pesiome

B HacrosiaTa cratus ce BbBEXKIAaT HOBH Pa3LIMPEHUs Ha MOHATUATA IHTYHIIMOHNUCTKH
pa3mut 000061eHn mpexku oT mbpBu Ul (IFGN1) u ot Tpetn Tun (IFGN3), a umMenHO
WHTYUIIMOHUCTKH Pa3MUTH 0000IIeHN Mpeku ¢ uHTepBainu croitnoct (MPOMUC) ot
I'BPBU U OT TpeTH Tull. [IpeacraBenu ca oOIIMTE adrOpUTMHU 3a MPHUIBUKBAHE Ha SIIPO B
npexo] U 3a GyHKIMOHUPAHETO Ha 1siiaTa 00o0IieHa Mpexa. JlokazaHo € TBbp/IEHUETO,
ye MPOMUC1 u ”POMHUC3 ca koHCcepBaTUBHU pa3lInpeHHst Ha 0000IIEHUTE MPEXKH,
T.€. TAXHOTO (DYHKIIMOHUPAHE U PE3YNTAaTHTE OT TSIXHATa paboTa MOrar jia ce OIUILAT
MOCPEJICTBOM CTaHJapTHA 00001IeHa MpeKa.
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Abstract

New extensions of the concepts of Intuitionistic Fuzzy Generalized Nets of Type 1
(IFGN1) and of Type 3 (IFGN3), namely Interval-Valued Intuitionistic Fuzzy Generalized
Nets (IVIFGN) of First Type and IVIFGN of the Third Type are introduced in the present
paper. The general algorithms for transition and generalized net (GN) functioning in
IVFGN of First Type are presented. It is proved that the IVIFGN1s and IVIFGN3s are
conservative extensions of the GNs, i.e., their functioning and results of their works can
be described by standard GNs.

[7] Bureva V., E. Sotirova, V. Atanassova, N. Angelova, K. Atanassov, Intercriteria analysis
over intuitionistic fuzzy data, Lecture Notes in Computer Science, Publisher:Springer,
Cham, 2017, Vol. 10665, Pages 333-340, ISBN:978-3-319-73440-8,
doi:https://doi.org/10.1007/978-3-319-73441-5 35, Ref, IR,

Res SCOPUS SJR (0.295 - 2017), SCOPUS Quartile: Q3 (2017)
https://link.springer.com/chapter/10.1007/978-3-319-73441-5 35

Pe3ome

Pazrnexnaa ce Bb3MOKHOCTTA 32 MPUIIOKEHUE HA UHTEPKPUTEPUAJIEH aHAIU3 HaJ
WHTYULUOHUCTKYU pa3MUTH AaHHU. J[afieH e mpumep oT 00JacTTa Ha MaTeMaTHYecKaTa
JIOTHKA 32 WIIIOCTPALUS HA MPUIIOKEHHUETO.

Abstract

The possibility for application of Intercriteria Analysis over intuitionistic fuzzy data is
discussed. An example in the area of mathematical logic is given as an illustration of the
application of the Intercriteria Analysis.

[8] Atanassov K., S. Ribagin, E. Sotirova, V. Bureva, V. Atanassova, N.
Angelova, Intercriteria analysis using special type of intuitionistic fuzzy implications,
Notes on Intuitionistic Fuzzy Sets, Vol. 23, No. 5, 2017, Pages 61-65, ISSN (print):1310-
4926, ISSN (online):2367-8283, doi:http://doi.org/10.7546/nifs, Ref, Zentralblatt
1398.15029
http://ifigenia.org/wiki/issue:nifs/23/5/61-65

Pe3ome

JluckyTtupa ce Bb3MOXHOCTTA 3a IPOMEHU B aJITOPUThMa Ha MHTEPKPUTEPUATHUS aHAIH3,
HSHOHSBaﬁKH I/IHTYI/IHI/IOHI/ICTKI/I paSMI/ITI/I UMILINKAIIUH BMECTO pCJ'IaIH/II/I. TOBa HOBO
pa3BUTHE HA TEOPUATA HA METO/Ia HA UHTEPKPUTEPUATIHUS aHAIM3 € IPEIIIOCTaBKa 3a
npymaraHeTo MY KbM yCJ'IO)KHeHI/I HpOIIGI[ypI/I I10 B3CMAaHC Ha peHICHI/ISI B yCJ'IOBI/ISI Ha
HEONPEIETIEHOCT.

Abstract

The possibility for changes in the algorithm of InterCriteria Analysis using an
intuitionistic fuzzy implications from a special type instead of relations, is discussed. This
new development of the theory of the InterCriteria Analysis method is a prerequisite for
application of the method in advanced procedures of decision making under uncertainty.

[9] Angelova N., Stoenchev M., Todorov V., Intuitionistic fuzzy conjunctions and
disjunctions from second type, Issues in Intuitionistic Fuzzy Sets and Generalized Nets,
Vol. 13, 2017, Pages 143-170, ISBN:978-83-61551-21-8
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Pe3iome
LlenTa Ha HACTOSAIIATA CTATUS € U3YKCIIIBAHETO HA HHTYMIIMOHUCTKH Pa3MUTHTE
KOHIOHKIIMY U JU3KOHKIUHU, KOUTO OTFOBapSIT Ha OHpe[[eJIeHI/I I/IHTyI/H_[I/IOHI/ICTKI/I paSMI/ITI/I
UMILIMKAIUK 1 otpuiianus. C Taka IOCTPOEHHUTE OIEPALIUH, Pas3riIeKaaMe aareOpuIHm
CTPYKTYPH KaTO MOHOU/IU U PEIIETKHU, U U3y4yaBaMe TEXHUTE CBOWCTBA.
B Hacrosmara cratus ce ONMCBaT MHTYMIIMOHUCTKH PA3MUTHTE KOHIOHKIMH K
JM3IOHKIINH, KOMTO CE MOJIyYaBar 4pe3 popMyJmTe:

(a,b) V {(c,d) = ={a,b) - a—={c,d)

(a,b) N(c,d) = —(=—(a, b) - ={c,d)).

Abstract
The purpose of this article is the calculation of the intuitionistic fuzzy conjunctions and
disjunctions with respect to certain IF implications and negations. With constructed
operations, we consider algebraic structures such as monoids, lattices and study their
properties.
In the paper we will use defined implications and their negations to calculate their
respective conjunctions and disjunctions, with respect to the rule:

(a,b) V (c,d) = ={a,b) - =—={c,d)

(a,b) N(c,d) = —(=—(a, b) - —{(c,d)).

[10] Angelova N., M. Stoenchev, Intuitionistic fuzzy conjunctions and disjunctions from third
type, Notes on Intuitionistic Fuzzy Sets, 2017, Vol. 23, No. 5, Pages 29-41,
ISSN (print):1310-4926, ISSN (online):2367-8283, doi:http://doi.org/10.7546/nifs, Ref,
Zentralblatt 1398.03114
http://ifigenia.org/wiki/issue:nifs/23/4/29-41

Pesome
IlenTa Ha HacToOsIIATA CTATUS € U3YHUCIIIBAHETO HA MHTYHIIMOHUCTKH Pa3MUTHTE
KOHIOHKIIMH U TU3IOHKIMH, KOUTO OTTOBAPST Ha ONPECTICHN HHTYUIIMOHUCTKH Pa3MUTH
UMILTHKANUK 1 oTpuiianus. C Taka OCTPOSHH OTEpalliy, pa3riekaaMe areOpuaHu
CTPYKTYPH KaTO MOHOMJIM M PEIIETKH, U H3ydyaBaMe TEXHUTE CBOWCTBA.
B HacTosimiaTa cTatus ce ONMcBaT MHTYHIIMOHUCTKHA Pa3MUTUTE KOHFOHKIIUY U
JHM3IOHKIINY, KOUTO CE MOJTydYaBar 4pe3 popMysuTe:

(a,b) V {(c,d) = ={a,b) - (c,d)

(a,b) N(c,d) = =({a,b) = —(c,d)),
KBJIETO 3a popmynara A ¢ HHTYUIIMOHUCTKU pa3muTa orienka V(A) = (a, b),
V (—A) = (b, a).

Abstract
The purpose of this article is the calculation of the intuitionistic fuzzy conjunctions and
disjunctions with respect to certain IF implications and negations. With constructed
operations we consider algebraic structures such as monoids, lattices and study their
properties.
In the present paper, we describe the intuitionistic fuzzy conjunctions and disjunctions that
are obtained by formulas:

(a,b) V (c,d) = =(a,b) - {(c,d)

(a,b) N{c,d) = =({a, b) - =(c,d)),
where for formula A with an intuitionistic fuzzy evaluation V(A) = (a, b), V (—A) = (b, a).
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[11] Atanassov K., Guy de Tre, N. Angelova, On a special type of intuitionistic fuzzy
implications, Notes on Intuitionistic Fuzzy Sets, 2017, Vol. 23, No. 4, Pages 2-9,
ISSN (print):1310-4926, ISSN (online):2367-8283, doi:http://doi.org/10.7546/nifs, Ref,
Zentralblatt 1398.03124
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Pe3iome

B'bBe)K,Z[a CC ITOHSATUCTO TABTOJIOTUYHO aCI/IMeTpI/I‘IHa I/IHTYI/II_II/IOHI/ICTKI/I pa3MI/ITa
HMIIIAKALUA ¥ Ce JaBa CIIMCHKHT Ha BCUUKH MMILIMKALIMU C TOBA CBOMCTBO.
dopMyHpaHu ca HEPEIICHU TPOOJIEMH 3a U3CIIEBAHE.

Abstract
The concept of a tautologically asymmetric intuitionistic fuzzy implication is introduced
and the list of all implications with this property are given. Open problems are formulated.

[12] Atanassov K., Eulalia Szmidt, J. Kacprzyk, N. Angelova, Properties of the intuitionistic
Sfuzzy implication — 188, Notes on Intuitionistic Fuzzy Sets, 2017, Vol. 23, No. 5,
Pages 1-6, ISSN (print):1310-4926, ISSN (online):2367-8283,
doi:http://doi.org/10.7546/nifs, Ref, Zentralblatt 1398.03123
http://ifigenia.org/wiki/issue:nifs/23/1/6-13

Pe3ome

B npenumna mybnukanus e AeuHIpaHa HOBa UHTYUIIMOHUCTKU Pa3MHUTA UMIUTHKAIIIS
—>188 ¥ Ca U3YUYECHH HSAKOU OT HEMHUTE cBoMcTBa. HacTosimiara ctatus € mpoIbIKEHUE Ha
npenuurHuTe. HoBM MHTEpeCHH CBOMCTBA Ha UMILIMKAIUATA —>1g8 ca (pOpMynupaHu u
MPOBEPEHU.

Abstract

The new intuitionistic fuzzy implication —1gg was defined and some of its properties were
studied. The present paper is a continuation of the previous one. New properties of
implication —1gg are formulated and checked.

[13] Atanassov, K., E. Szmidt, N. Angelova, Properties of the intuitionistic fuzzy implication
— 187, Notes on Intuitionistic Fuzzy Sets, 2017, Vol. 23, No. 3, Pages 3-8,
ISSN (print):1310-4926, ISSN (online):2367-8283, doi:http://doi.org/10.7546/nifs, Ref,
Zentralblatt 1398.03119
http://ifigenia.org/wiki/issue:nifs/23/3/03-08

Pe3ome

B npenuina mybnukanus € AepuHUpaHa HOBa UHTYUIIMOHUCTKU Pa3MHUTA UMIUIMKAIUS
—>187, U Ca U3YUYECHH HIKOM OT HEeHUTEe cBolicTBa. HacTosimara ctaTus € mpoIbKeHHe Ha
npenuuiHata. HoBu MHTepecHH CBOICTBA Ha MMIUIMKAIUATA —>1g7 ca (GOpMynHpaHu 1
MIPOBEPEHH.

Abstract

The new intuitionistic fuzzy implication —1g7 was defined and some of its properties were
studied. The present paper is a continuation of the previous one. New properties of
implication —1g7 are formulated and checked.


http://ifigenia.org/wiki/issue:nifs/23/4/02-09
http://ifigenia.org/wiki/issue:nifs/23/4/02-09
http://ifigenia.org/wiki/issue:nifs/23/4/02-09
http://ifigenia.org/wiki/issue:nifs/23/4/02-09
http://ifigenia.org/wiki/issue:nifs/23/4/02-09
http://ifigenia.org/wiki/issue:nifs/23/1/6-13
http://ifigenia.org/wiki/issue:nifs/23/1/6-13
http://ifigenia.org/wiki/issue:nifs/23/1/6-13
http://ifigenia.org/wiki/issue:nifs/23/1/6-13
http://ifigenia.org/wiki/issue:nifs/23/1/6-13
http://ifigenia.org/wiki/issue:nifs/23/3/03-08
http://ifigenia.org/wiki/issue:nifs/23/3/03-08
http://ifigenia.org/wiki/issue:nifs/23/3/03-08
http://ifigenia.org/wiki/issue:nifs/23/3/03-08
http://ifigenia.org/wiki/issue:nifs/23/3/03-08

[14] Georgieva, V., N. Angelova, O. Roeva, T. Pencheva, Intercriteria Analysis of
Wastewater Treatment Quality, Journal of International Scientific Publications: Ecology
& Safety, 2016, Vol. 10, Pages 365-376, ISSN (online):1314-7234
https://www.scientific-publications.net/get/1000017/1465310141100241.pdf

Pe3ome

Hackopo pa3paboTeHusT HHTEPKPUTEPHAICH aHATIN3 CE Mpujlara B HacCTosIaTa
myOJIMKAITUs 3a OIleHKa Ha Ka4eCTBOTO Ha IPOLIECUTE HA MPEYNCTBAHE HA BOJATA B
CTaHJapTHA MPEYUCTBATEIHA CTAHIIMS 33 OTIAJHU BOJIH.

3aBUCHMOCTH MEXY Pa3IMUYHUTE TapaMEeTPH, XapaKTEPU3UPAIIH KAYeCTBOTO Ha
MPOIIECUTE Ha MPEYUCTBAHE HA BojJlaTa Karo: KoiaudecTtBo Boja, pH, COD, 6en3uH,
paznuunu Mexanuyaute npumecu, PO4P, NH4N u T.H., mie 0b1aT aHaTU3UpaHu Bb3
OCHOBA Ha peaTHU €KCIIEPUMEHTAIHU JaHHHU.

CraTusara ycTaHOBsIBa CTENIEHTA HA ,,ChIIACUE" U HA ,,HEChIIIacue’ MEXIAYy
MpeABAPUTEIIHO oNpeieieHuTe Kputepu. OuakBa ce ToBa J1a JOBEJE 10 JOMbIHUTEIHU
3HAHUA 32 CaMUs POIEC Ha MPEUYNCTBAaHEe Ha OTHAJHU BOAM U JI0 YCTAaHOBSIBAaHE Ha HAKOU
BPB3KH MEXIY KpUTEPUUTE, 0COOEHO OT TJIe/IHA TOYKA HA BPEMEBHUTE (CE30HHH)
3aBHCHUMOCTH.

Abstract

Recently developed InterCriteria Analysis (ICrA) is here applied to assess the quality of
the processes of water purification in a typical wastewater treatment plant (WTP). Various
parameters dependences characterizing the quality of WTP processes such as water
quantity, pH, COD, petrol, different mechanical admixtures, PO4P, NH4N, etc., are going
to be analyzed based on real experimental data. Degrees of “agreement” and degrees of
“disagreement” between preliminary determined criteria have been established
implementing ICrA. This is expected to result in an additional knowledge acquisition
about the WTP process itself and in establishment of some relations between ICrA
criteria, especially in terms of time (seasonal) dependences.

[15] Angelova N., M. Stoenchev, INTUITIONISTIC FUZZY CONJUNCTIONS AND
DISJUNCTIONS FROM FIRST TYPE, Annual of “Informatics”, Section Union of
Scientists in Bulgaria, 2016, Vol. 8, Pages 1-17, ISSN (print):1313-6852
http://old.usb-bg.org/Bg/Annual_Informatics/2015-2016/SUB-Informatics-2015-2016-8-

001-017.pdf

Pe3ome
LlenTa Ha HACTOSAIIATA CTATHS € U3UUC/ISIBAHETO HA MHTYMIIMOHUCTKH PA3MHUTHTE
KOHIOHKIIMU U JU3KOHKIIMHU, KOUTO OTFOBaprT Ha OHpe}IeHeHI/I I/IHTyI/IIII/IOHI/ICTKI/I pa3MI/ITI/I
UMIUTAKAIAA 1 oTpHiianus. C Taka MOCTPOSHH OTIEPAIMH, Pasrilek1aMme aareOpuaHu
CTPYKTYpH KaTO MOHOUJIU U PELIETKH, U U3y4aBaMe TEXHUTE CBOICTBA.
B HacrosiaTa craTus ce OnMcBaT MHTYMIIMOHUCTKH PA3MHUTHTE KOHIOHKIIMU K
JM3IOHKIIMU, KOUTO CE MOJIyYaBar upe3 popMyure:

(a,b) V {(c,d) = ={a,b) - {(c,d)

(a,b) N(c,d) = —=({a,b) - —{c,d))

Abstract
The purpose of this article is the calculation of the intuitionistic fuzzy conjunctions and
disjunctions with respect to certain IF implications and negations. With the constructed


https://www.scientific-publications.net/en/open-access-journals/ecology-and-safety/
https://www.scientific-publications.net/en/open-access-journals/ecology-and-safety/
https://www.scientific-publications.net/en/open-access-journals/ecology-and-safety/
https://www.scientific-publications.net/get/1000017/1465310141100241.pdf
http://old.usb-bg.org/Bg/Annual_Informatics/2015-2016/SUB-Informatics-2015-2016-8-001-017.pdf
http://old.usb-bg.org/Bg/Annual_Informatics/2015-2016/SUB-Informatics-2015-2016-8-001-017.pdf
http://old.usb-bg.org/Bg/Annual_Informatics/2015-2016/SUB-Informatics-2015-2016-8-001-017.pdf
http://old.usb-bg.org/Bg/Annual_Informatics/2015-2016/SUB-Informatics-2015-2016-8-001-017.pdf
http://old.usb-bg.org/Bg/Annual_Informatics/2015-2016/SUB-Informatics-2015-2016-8-001-017.pdf

operations algebraic structures such as monoids, lattices, etc. may be considered and their
properties studied.
In the present paper, we describe the intuitionistic fuzzy conjunctions and disjunctions that
are obtained by formulas:

(a,b) V {(c,d) = ={a,b) — (c,d)

(a,b) N(c,d) = =({a,b) - —={(c,d))

[16] Atanassov, K., N. Angelova, On Intuitionistic Fuzzy Negations, Law for Excluded
Middle and De Morgan's Laws, Issues in Intuitionistic Fuzzy Sets and Generalized Nets,
2016, Vol. 12, Pages 53-60, ISBN: 978-83-61551-13-3
http://ifigenia.org/images/6/64/1ssues-12_53-60.pdf

Pe3iome

JlazmeH e CnuChK OT BCUUKHU MHTYHIIMOHUCTKY Pa3MUTH OTPULIAHHS, KOUTO ca 1e(hUHUPAHU
KbM MOMeHTa. CTaTHsTa 1aBa CIUCHIIUTE HA OTPUIIAHUATA, KOUTO YJOBJICTBOPSIBAT
3aKOHA 32 U3KJIIOYEHOTO TPETO U 3aKkoHuTe Ha [le MopraH.

Abstract

The list of all intuitionistic fuzzy negations, introduced by the moment, is given. For them,
the Law for Excluded Middle and the De Morgan’s Laws are checked, and the lists of the
negations satisfying both laws are given.

[17] Atanassov, K., N. Angelova, E. Szmidt, J. Kacprzyk, Properties of the Intuitionistic
Fuzzy Implication — 186, Notes on Intuitionistic Fuzzy Sets, 2016, Vol. 22, No. 4,
Pages 6-12, ISSN (print):1310-4926, ISSN (online):2367-8283,
doi:http://doi.org/10.7546/nifs, Ref, Zentralblatt 1398.03117
http://ifigenia.org/images/a/ac/NIFS-22-4-06-12.pdf

Pe3rome

B npenuina myonukanus e AepuHUpaHa HOBa UHTYUIIMOHUCTKU Pa3MHUTA UMITTUKALUS
oT POoIOPOB THII, C TOPEAEH HOMEP —>186, U CA U3YUYEHU HAKOU OT HEMHUTE CBOWCTBA.
Hacrosmmara cratus e npoabsiokeHne Ha npeauiisara. HoBu HHTEpeCcHU CBOWCTBA HA
UMIUIMKAIUATa —>186 ca GOPMYJIMPaHU U IPOBEPEHHU.

Abstract

A new Fodor’s type of intuitionistic fuzzy implication, numbered as —1g6, Was defined
and some of its properties were studied. The present paper is a continuation of the
previous one. New interesting properties of implication —1g¢ are formulated and checked.

[18] Atanassov, K., N. Angelova, Properties of the intuitionistic fuzzy implications and
negations, Notes on Intuitionistic Fuzzy Sets, 2016, Vol. 22, No.3, Pages 25-33,
ISSN (print):1310-4926, ISSN (online):2367-8283, doi:http://doi.org/10.7546/nifs, Ref,
Zentralblatt 1398.03116
http://ifigenia.org/images/0/05/NIFS-22-3-025-033.pdf

Pe3ome

dopMynHpaHu U MPOBEPEHH Ca HIKOM OCHOBHM CBOMCTBa Ha BCUUKUTE 185
I/IHTyI/IIII/IOHI/ICTKI/I paSMI/ITI/I UMIIINKAIINN 1 HA BCUYKHUTC 53 I/IHTYI/II_II/IOHI/ICTKI/I paSMI/ITI/I
orpunianus. MI3Mexay Te3u cBoicTBa ca akcuomarta Ha Mepenur, akcuomara Ha Poys,
3aKOHBT 3a KOHTpaHO3I/IHI/I$ITa nu JIpyrI/I
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Abstract

Some basic properties, are formulated and checked for all the 185 intuitionistic fuzzy
implications and all the 53 intuitionistic fuzzy negations. Among these properties are
Mederith’s axiom, Rose’s formula, the Law for Contraposition, and others.

[19] Angelova N., K. Atanassov, B. Riecan, Intercriteria analysis of the intuitionistic fuzzy
implication properties, Notes on Intuitionistic Fuzzy Sets, 2015, Vol. 21, No. 5,
Pages 20-23, ISSN (print):1310-4926, ISSN (online):2367-8283, Ref, Zentralblatt
1397.03029
http://ifigenia.org/wiki/issue:nifs/21/5/20-23

Pe3rome

AmapaThT Ha HTHTEPKPHUTEPUATHHUS aHATIU3 CE U3TI0JI3BA 3a U3yYaBaHe Ha HAKOHW CBOMCTBA
Ha I/IHTyI/II_II/IOHI/ICTKI/I pasMnTaTa UMILINKAIIUs. 3a Ta3u 1ICJI CE HpOBepﬁBa KOHU aKCMOMHU HaA
WHTYULIMOHUCTKATA JIOTUKA Ca YJOBIETBOPEHHU OT OT/IETHUTE BUIOBE HHTYUIIMOHUCTKU
pa3MI/ITa HUMIIIIUKAIIWA.

Abstract

The apparatus of the intercriteria analysis is used for studying of some intuitionistic fuzzy
implication properties. For this aim it is checked which axioms of the intuitionistic logic
are satisfied by the separate implications.

[20] Angelova N., K. Atanassov, Intuitionistic Fuzzy Implications and Klir-Yuan’s Axioms,
Advances in Intelligent Systems and Computing - Proceedings of 14th International
Conference on Intuitionistic Fuzzy Sets and Generalized Nets, Publisher:Springer, 2015,
Pages 97-110, ISSN (print):2194-5357, ISBN:978-3-319-26211-6, doi:10.1007/978-3-
319-26211-6, Ref
https://www.springer.com/gp/book/9783319262109

Pe3ome

[Ipe3 rogunauTe HA M3CcIeqOBaTeNcKa padoTa, 149 pa3nuyHM HHTYUIIMOHUCTKU Pa3MHUTU
UMIIIIUKAIIUU Ca BBBCACHU. B craTrusTa ce HpOBepﬂBa KOH OT TC3HU UMIIJIINKAIITUN
ynoBieTBopsBaT akcuomute Ha Kinp-KOan, 6o B kauecTBOTO UM Ha KIIACUYECKU
TABTOJIOTUU WUJIKN HA I/IHTYI/IHI/IOHI/ICTKI/I paSMI/ITI/I TAaBTOJIOTHUH.

Abstract

During years of research, there have been defined 149 intuitionistic fuzzy implications. In
the paper, it is checked which of these implications satisfy Klir-Yuan’s axioms, whether
as (classical) tautologies or as intuitionistic fuzzy tautologies.

[21] Angelova N., E. Marinov, K. Atanassov, Intuitionistic fuzzy implications and
Kolmogorov’s and Lukasiewisz—Tarski’s axioms of logic, Notes on Intuitionistic Fuzzy
Sets, 2015, Vol. 21, No. 2, Pages 35-42, ISSN (print):1310-4926,

ISSN (online):2367-8283, doi:http://doi.org/10.7546/nifs, Ref, Zentralblatt 1396.03053
http://ifigenia.org/wiki/issue:nifs/21/2/35-42

Pesrome
[Ipe3 roguaAUTe HA U3CIeq0BaTENCKa paboTa, 153 pa3nmyHN HHTYUITMOHUCTKH Pa3MHUTH
MMIUIMKAIUK ca BbBEJEHH. B craTusTa ce mpoBepsiBa KOM OT TE3U UMIUIMKALUU
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YAOBJICTBOPSABAT JIOTUUCCKUTC aKCUOMHU Ha KOJIMOFOpOB, 1 KON — aKCHMOMMUTEC Ha
HYKaI_HeBI/I‘{'TapCKI/I, OMJIO B KAUECTBOTO MM Ha KJACHYECKH TABTOJIOTMH MM Ha
HHTYUIIHUOHUCTKU Ppa3MHUTU TABTOJIOTHHU.

Abstract

During years of research, there have been defined 153 intuitionistic fuzzy implications. In
the paper, it is checked which of these implications satisfy Kolmogorov’s axioms of logic,
and which — Lukasiewicz—Tarski’s axioms, whether as (classical) tautologies or as
intuitionistic fuzzy tautologies.

[22] Angelova N., K. Atanasov, Intuitionistic Fuzzy Implications and the Axioms of
Intuitionistic Logic, 9th Conference of the European Society for Fuzzy Logic and
Technology (EUSFLAT), 2015, Pages 1578-1584, ISBN:978-94-62520-77-6,
doi:http://dx.doi.org/10.2991/ifsa-eusflat-15.2015.225
https://www.atlantis-press.com/proceedings/ifsa-eusflat-15/23736

Pe3ome

[Ipe3 rogunuTe Ha u3cneaBaHe ca AedhuHupanu 153 HHTYHITMOHUCTKY Pa3MUTH
HUMIIIIUKAIIUN. B Hy6JII/IKaIII/I$ITa ce HpOBepﬂBa KOH OT TC3U UMIIJINKAIITUN y,I[OBJIeTBOpﬂBaT
AKCHOMHTE Ha MHTYUIIMOHHUCTKA JIOTUKA, OMIIO B KAUECTBOTO UM Ha KIIACUYECKU
TABTOJIOI'U WUJIKX HA I/IHTyI/IHI/IOHI/ICTKI/I pa3MI/ITI/I TAaBTOJIOTUU.

B cratusTa ca hopMmynupanu OTBOpeHH POOJIEMHU, CBBP3aHH C OIEpAI[UUTE Ha
I/IHTYI/IHI/IOHI/ICTKI/I pa3MI/ITOTO CMsATAHE.

Abstract

During years of research, there have been defined 153 intuitionistic fuzzy implications. In
the paper, it is checked which of these implications satisfy which axioms of the
intuitionistic logic, whether as (classical) tautologies or as intuitionistic fuzzy tautologies.
Some open problems, related to the operations of intuitionistic fuzzy propositional
calculus, are formulated.

[23] Angelova N., L. Atanassova. Extension of one of Baczynski—Jayaram's problems. Notes
on Intuitionistic Fuzzy Sets, 2014, Vol. 20, No. 2, Pages 16-22, ISSN (print):1310-4926,
ISSN (online):2367-8283, doi:http://doi.org/10.7546/nifs, Ref, Zentralblatt 1396.03052
http://ifigenia.org/images/2/2a/NIFS-20-2-16-22.pdf

Pe3ome

dopmyaupaHo € pa3lIpeHne Ha equH oT npobiemute Ha baunHcku-/[>kaspam, CBbp3aHO
C paSMI/ITI/I UMILINKAIIUN U OTpI/IIIaHI/HI. OHI/IC&HI/I Ca HSIKOU OT pCIHGHI/IfITa BBHB BHJIA HaA
WHTYULMOHUCTKH Pa3MHUTH UMIUIUKAIIUU U OTPULIAHUA.

Abstract

An extension of one of Baczynski-Jayaram’s problems related to fuzzy implications and
negations is formulated and some of its solutions in the form of pairs of intuitionistic
fuzzy implications and negation are described.
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