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Ha 1O na BAH:

1. AHoranus

KypcbT e nmpenHazHaueH 3a MOoAroTOBKa Ha CHEIUAINCTH, B 001aCTTa HA Pa3MUTO HHTYUIIMOHUCTKO
Mpe/ICTaBsIHEe Ha Ka4yecTBOTO B CHCTEMHU 3a MacoBO oOciyxBaHe, B kosito BAH, monacrosieMm, e
BOJIEIL[a OpTaHU3aLIMsL.




2. HeoOxoauMu npeaBapuTeJ THH 3HAHUS

Heo0xonumu ca:
3aBBpIICH YHUBEPCUTETCKU KypC MO KOMITFOTHPHO MTPOrpaMUpPaHE;

BpBexan Kype 10 TEOpHs: HA MaCOBOTO 0OOCITy’KBaHE M KOMIIIOTBPHO MOZEIUPAHE.

3. KoMIIeTeHTHOCTH, IPUAOOUTH B Pe3yJITAT HA 00Yy4YCHHETO

3aB’I)pHH/IJ'H/ITC KypCa mic Moratr naa OHCHABAT W NpCABUKIAAT, IMO-NPCHU3HO, KAYCCTBOTO Ha
KOMITIO3UIMA OT YCIYI'd, BKIIFOYHUTCIHO M HA LIAJIOCTHU CUCTEMH, KAaTO q)YHKHI/IH Ha Ka4€CTBOTO Ha
TEXHUTE KOMIIOHEHTH. ToBa MOXe J1a IIOMOTHE Ipu MPOCKTUPAHC U OICPATUBHO YIPABJICHUC Ha

CJIOKHH CUTCMU.

4. TeMaTH4HO CbABbPKAHHE

Opoii yacoBe

TemMa

JEKIUU
Teopema Ha brom u Jlxxaxkormmuau (Bohm-Jacopini). CTpykTypHO porpamMupase. 2
Knacudukanus na tpapuka Crnopen MexayHapOAHUS CHIO3 MO TEIEKOMYHUKALIUU 1
(ITU-T)
ExBHBaZeHTHM HAauMHU 3a MPEJCTAaBSIHE Ha BBTPEIIHATa CTPYKTypa Ha BUPTYAJHO
YCTPOMCTBO € IOBeue OT €AMH u3xoja. IlpemMuHaBaHe OT HOPMAIM3UPAHO KbM 2
MapLIHATHO MPEJICTABSIHE U OOPATHO.
Kay3zanna HopManu3anus Ha MOTOKOBH MOJIENIM Ha oOciy»kBaHe. JleTailnmu3upane Ha )
ITU-T nepunnnusta Ha NpeaAoxkeH Tpaduk.
Hopmanu3zaius Ha HaUMEHOBAaHUATA Ha BUPTYyallTHUTE yCTPOHCTBA 2
MamalupyemMa CTpyKTypHa HOpPMaju3allis Ha TMPEACTaBIHETO Ha ISUIOCTHU
o0CITy’>KBallli CHCTEMH, MOCPEACTBOM KOHLENIMHUTE 3a (a3a, yCTpOHMCTBO, era, 2
oOciy»Bala cuctemMa, moTpeOuTeNnu, OOKpbKEeHHUE.
Bunose pa3MuTi MHOKECTBA U ONIEPALMH B TAX. 2
Nutynnmnonuctku pasmutu (MP) MHOXecTBa 1 JorukKa. 3
Bunose onepauun B UP MHOXecTBa u JIOTHKa. 3
UYetupu BHua CHIIOCTABSHE HAa BUAOBETE MAapaMETpU Ha Kay3aJHO HOPMAaIM3UPAHO
BUPTYaJIHO YCTPOWCTBO C MHTYMLMOHUCTKHU pa3Mutu oueHku (MIPO) Ha xauecTBOTO )
Ha 3aBBPLICHOTO O0OCIyXBaHe, B YyCTpoilcTBoTO. OmnpesensHe Ha HE3aBUCHUMUTE
CBIIOCTABSHUS.
HNPO nHa xadyecTBOTO Ha OOCIyBaHE Ha KOMIIO3UIMS, OT JIBE€ IOCJIEIOBATEIIHO
CBBp3aHu oOcykBaHUs, kKaTo ¢yHKIusa Ha PO Ha xadecTBOTO Ha 00OCITy)XBaHE B 3

JABaTa KOMIIOHCHTA Ha KOMIIO3HUIIMUATA.




HNPO kadecTBOTO Ha OOCTy)XBaHE HAa KOMIIO3HUIMS, OT JBE MapaJieTHO CBBpP3aHU
o0CITy>BaHUs, KaTO BCSIKA 3asiBKa ce OOCITYXBa a1mepHamugHo B €IHO OT TAX, KaTo
¢ynkuus Ha HMPO Ha KadecTBOTO Ha oOOCIIy)KBaHE B JBaTa KOMIIOHEHTa Ha
KOMIIO3UIIUATA.

NPO nHa xauecTBOTO Ha OOCIy>KBaHE Ha KOMIIO3ULMUS, OT JIBE€ MapajieaHO CBbpP3aHU
00CITy’)KBaHUSI, KaTO BCsSKa 3asBKa ce€ 00CIyXBa eOHOBpeMEeHHO BBB BCSKO €THO OT
TAAX, KaTo QpyHkus Ha PO Ha xauecTBOTO Ha 0OCITy’KBaHE B JIBaTa KOMIIOHEHTA HA
KOMIIO3HULIUATA.

S.

10.

11.

12.

13.

Koncnekr

Teopema na brom u J[xxakormman (Bohm-Jacopini). CTpykTypHO IporpamMupane

KauecTBeHM W KOJMYECTBEHU pa3IUKU MEXAY ,JIpeAsio’)keH Tpapuk™“ U ,,6KBUBAJCHTEH
npeaioxeH Tpaduk™

[IpemMuHaBaHe OT HOPMAJIM3UPAHO KBbM MAPHUATHO TPEACTaBSIHE M OOpaTHO Ha BBTpEIIHATA
CTPYKTypa Ha BUPTYAIHO YCTPOUCTBO C TIOBEYE OT €IMH U3XO/a.

Kayzanna Hopmanm3aius Ha MOTOKOBM Mojenu Ha oOciyxkBae. [erainmsupane nHa [TU-T
nedUHALIASITA Ha TIPEIOKEH TpaduK.

Hopmanusanus Ha HAMMEHOBAaHMATA HA BUPTYaJIHUTE YCTPOMCTBA

Mamabupyema CTpyKTypHa HOpPMajHM3alMs Ha TPEACTaBIHETO Ha LSJIOCTHH OOCTyXBallu
CHCTEMH, IOCPEICTBOM KOHIENIMUTEe 3a (paza, ycTpoiicTBo, eram, oOCTyXBama CHCTEMAa,
nmoTpeOuTenu, OOKpBHKEHHUE.

Bunose pa3muTi MHOKECTBA U OIIEPALIMM B THX.
Wutyunronuctku pasmutu (MP) MHOXecTBa 1 J0THKA.
Bunose onepauuu B P MHOkecTBa 1 J1oruka.

Yetupu BuJa CHIOCTaBSHE Ha BHJIOBETE MapaMeTpH Ha Kay3ajJHO HOPMaJIM3UPAHO BUPTYaIIHO
YCTPOMCTBO € HMHTYMIUMOHUCTKH pa3smuTu oueHku (MPO) Ha kayecTBOTO Ha 3aBBPUICHOTO
o0citykBaHe, B ycTpoicTBOTO. OnpesensiHe Ha He3aBUCUMUTE CHIIOCTABSIHHUA.

NPO Ha KayecTBOTO Ha OOCIyXBaHE Ha KOMIIO3UIIMS, OT JABE IOCJIEJOBATEIHO CBbpP3aHU
oOciryxBanus, karo ¢pyHkius Ha PO Ha xauecTBOTO Ha 0OCTyBaHE B JIBaTa KOMIIOHEHTa Ha
KOMITO3HIIUSATA.

NPO kauecTBOTO Ha 00CITy’)KBaHE Ha KOMIIO3UIH, OT JIBE€ MapaJIeTHO CBBP3aHU OOCITy>KBaHUS,
KaTo BCfAKa 3asBKa ce 00CIy’KBa aNTEpHATUBHO B €IHO OT TAX, Kato ¢yHkuus Ha WPO nHa
Ka4eCTBOTO Ha 0OCITy)XBaHE B JBaTa KOMIOHEHTA Ha KOMIIO3UIIHSITA.

NPO nHa kauecTBOTO Ha OOCTyKBaHE Ha KOMIIO3MLUS, OT JBE NapajlelHO CBbpP3aHU
00CITy’)KBaHUsI, KaTO BCsSIKa 3asBKa ce 0OCITy’KBa €THOBPEMEHHO BBB BCSKO €JHO OT TSX, KaToO
¢ynkmst Ha PO Ha kauecTBOTO Ha 00CTy)KBaHE B BaTa KOMIIOHEHTA Ha KOMITO3UIIHATA.

IIpenopnyana gureparypa:

C. Bohm and G. Jacopini. Flow diagrams, Turing machines and languages with only two
formation rules. Communications of the ACM, pages 366-371, May 1966.

ITU-T Recommendation E.501. Estimation of traffic offered in the network.
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3. ITU-T Recommendation E.600. Terms and definitions of traffic engineering.

4. Poryazov, S., Saranova, E., Andonov, V.. Overall Model Normalization towards Adequate
Prediction and Presentation of QoE in Overall Telecommunication Systems. Proc. of the 14th
IEEE International Conference on Advanced Technologies, Systems and Services in
Telecommunications — TELSIKS 2019, Oktober 23-25 2019, Nis, Serbia, 2019,
ISBN:ISBN:978-1-7281-0879-7, DOI:10.1109/TELSIKS46999.2019.9002295, 360-363

5. Poryazov S. A.. What is Offered Traffic in a Real Telecommunication Network?. 19th
International Teletraffic Congress, Beijing, China, Liang X.J., XIN Z.H., V.B. Iversen and Kuo
G.S.(Editors), 6a, Beijing University of Posts and Telecommunications Press, 2005, 707-718

6. Poryazov S., Saranova E., Ganchev 1. (2018) Scalable Traffic Quality and System Efficiency
Indicators Towards Overall Telecommunication System’s QoE Management. In: Ganchev I,
van der Mei R., van den Berg H. (eds) Autonomous Control for a Reliable Internet of Services.
State-of-the-Art Survey, Lecture Notes in Computer Science, vol 10768. Springer, Cham, DOI:
https://doi.org/10.1007/978-3-319-90415-3 4, Print ISBN: 978-3-319-90414-6, Online ISBN:
978-3-319-90415-3. pp 81-103.

7. Zadeh, L. Computing with Words. Springer, Berlin, 2012.
8. Atanassov, K. On Intuitionistic Fuzzy Sets Theory, Springer, Berlin, 2012.
9. Atanassov, K. Intuitionistic Fuzzy Logics, Springer, Cham, 2017.

10. Poryazov, S., Andonov, V., Saranova, E., Atanassov, K. Two Approaches to the Traffic Quality
Intuitionistic Fuzzy Estimation of Service Compositions. Mathematics, 10, MDPI, 2022,
ISSN:22277390, DOI:https://doi.org/10.3390/math10234439, JCR-IF (Web of Science):2.592

11. Poryazov, S., Andonov, V., Saranova, E. Intuitionistic Fuzzy Estimations of Uncertainty of a
Parallel Composition of Services. In: Kahraman, C., Tolga, A.C., Cevik Onar, S., Cebi, S.,
Oztaysi, B., Sari, I.U. (eds) Intelligent and Fuzzy Systems. INFUS 2022. Lecture Notes in
Networks and Systems, 504, Springer, Cham, 2022, ISSN:23673370, DOI:10.1007/978-3-031-
09173-5 72, 624-631. SJR (Scopus):0.151

12. Poryazov, S., Andonov, V., Saranova, E. Three intuitionistic fuzzy estimations of uncertainty in
service compositions. Uncertainty and Imprecision in Decision Making and Decision Support:
New Advances, Challenges, and Perspectives. IWIFSGN BOS/SOR 2020 2020. Lecture Notes
in Networks and Systems, 338, Springer, Cham, 2022, ISSN:23673370, DOI:10.1007/978-3-
030-95929-6 6, 72-84. SJR (Scopus):0.151

7. PecypcHo ocurypsiBaHe Ha 00y4eHHETO:

OOydJaemuTe IIe UMAT BB3MOXHOCT JIa KOHTAaKTYBaT C aBTOPUTE HA MPEIOJAABAHUTE CHBPEMCHHU
HAY4YHH TIOCTIOKEHHSI U METOIM, KOUTO ca Ha padota B BAH. Cnenuanusupan xapayep, copryep u
IaHHU HE ca HEOOXOIMMHU.

8. Kpurepumu 3a oneHka

WznuteT € ¢ MMPpOABIIKUTCIIHOCT 4 gaca 1 ce€ ChCTOH OT JABC 4aCTH — MHUCMECH U YCTCH. Ha nucmenus
HU3IUT JOKTOPAHTHT pa3dBUBa CBOUTC UACHU U KOHICIIUHA 11O ABAa BBIIPOCA OT KOHCIICKTA.

Ha ycTHHMS M3NUT TOKTOPAHTHT OTrOBaps Ha 3aJaJl€HU OT )KYPHUTO BBIIPOCH, CBbP3aHU C TeMaTa Ha
Kypca.



Kpaiinata omnenka e ot 2 no 6 (¢ Tounoct go 0.5). Ts ce dopmupa Ha 6Gazara Ha CIETHOTO
CBOTBCTCTBUC:

Otnnuen OtnnuHo Braziee Marepuaina. M3noxxeHneTo € u3uepnareito, NocaeJ0BaTeNHO, KOMIETEHTHO,

(6 wum 5.50) | JIOTHHHO M XapMOHHYHO. [IpaBuitHO 060OCHOBABA NpeUIaraHUTe PELIeHNs], 3Hae Kak J1a 00o01masa u
n3ara Marepuaina 6e3 a npasu rpemku. IIpurexxaBa HEOOXOUMHUTE YMEHHS 3a N3ITBbIHEHHUE HA
MPaKTHYECKH 3a/1a4u.

MH. 1o65sp [To3naBa maTepuana. Mznara ro mpaBuiaHo 0e3 a JOIMycKa ChIIECTBEHN HETOYHOCTH. Moxke
(5 umm 4.50) | TPABIIHO 13 IPUJIAra TEOPETHYHH NPUHIIMITH U PUTEKABA HEOOXOAMMUTE YMEHHUS 32 U3ITbJIHEHNE
Ha MPaKTUYECKH 3a/1auH.

Ho6wp Brnapnee ronsima yacT marepuana, HO IOITyCKa HETOYHOCTH MIPU M3JI0KEHHETO ¥ OTTOBOPUTE HA

(4w 3.50) | BPUIpOCHTE. Mma n3BecTHHU HESICHOTH IIPY OIMTHUTE 3a IIPUJIaraHe Ha MaTepralla B MPaKTHYECKU
CUTYyaLUH.

Cpenen Brnanee camo uact oT MaTepHana, HO ce 3aTpyJHsBa B OTJAEIHUTE AeTailnu. [lomycka HETOYHOCTU BbB

3) (OpMyTHPOBKHTE W HapyllaBa IOCIECJOBATEIHOCTTa IPH NPEICTaBIHETO Ha Marepuan. HMma
3aTpyIHEHU [IPU U3IIBJIIHEHUE Ha ITPAKTHUECKU 3a/1a4H.

Cnab He mo3HaBa 3HaunTeNHA YacT OT MaTepualla, JOIYyCKa CHIIECTBEHH I'PEIIKH U C TOJEMHU TPYAHOCTH

2) W3ITBIHSABA MIPAKTUYECKH 3a1a4H.

VYueOHata mporpama e oOchaeHa W ogoOpena Ha 3acemanue Ha BH3 |, MudopmanmonHo
Mozenupane®, Ha 17.10.2023 r.

PoxoBonuren na BH3:

(mpo¢. 3marnaka KoBauea)

Pasrnenana ot lupexkropckus cbBer Ha UMU-BAH Ha 19.10.2023 (mpoTtokou Ne 42).

IIpuera or Hayunus ceBer Ha UMU-BAH Ha 20.10.2023 (mpotokost Ne 10).



BULGARIAN ACADEMY OF SCIENCES
INSTITUTE OF MATHEMATICS AND INFORMATICS

Signature:
4.6 I S 22 vl
Professional | PhD Programme )
Field Code Course Type | Number | Version

To be filled in after the acceptance by the Scientific Council of IMI

Approved:
(Prof. DSc P. Boyvalenkov, Director of IMI-BAS)

Curriculum
of a Specialized PhD Course

Higher Education Area: 4. Natural Science, Mathematics and Computer Science
Professional Field: 4.6. Informatics and Computer Science

PhD Programme: Informatics

Theme: An intuitionistic fuzzy approach to quality in mass

service theory

Lecturer: Assoc. Prof. Stoyan Poryazov

Contact Details of the Lecturer

(phone, email): stoyan@math.bas.bg
Hours: 30 hours of lectures
Credits According to the Credit System 20

of the Training Centre of BAS:

1. Annotation

The course is designed for the training of specialists in the field of fuzzy intuitionistic
representation of quality in mass service systems, in which BAS is currently a leading organization.




2. Prerequisites

Completed university course in computer programming;

An introductory course in mass service theory and computer modeling.

3. Expected Learning Qutcomes

Course graduates will be able to evaluate and predict, more precisely, the quality of a composition
of services, including complete service systems, as a function of the quality of their components.
This can help in the design and operational management of complex systems.

4. Topical Outline of Content

Tobic Hours
p Lectures
Theorem of Bohm and Jacopini (Bohm-Jacopini). Structured programming. 2
Traffic Classification According to the International Telecommunication Union (ITU-T) 1
Equivalent ways of representing the internal structure of a virtual device with more than 5
one outlet. Switching from normalized to partial representation and vice versa.
Causal normalization of service flow models. Detailing the ITU-T definition of proposed 5
traffic.
Normalization of virtual device names 2
Scalable structural normalization of the representation of overall service systems, by )
means of the concepts of phase, device, stage, service system, users, environment.
Types of fuzzy sets and operations on them. 2
Intuitionistic fuzzy sets (IF) and logic. 3
Types of operations in IF sets and logic. 3
Mapping of the types of parameters of a causal normalized virtual device with
intuitionistic fuzzy estimates (IFE) of the quality of completed service, in the device. 2
Determining the independent mappings.
IFE of the quality of service of a composition, of two sequentially connected services, as 3
a function of the IFE of the quality of service in the two components of the composition.
The IFE quality of service of a composition, from two parallel connected services, each
request being served alternatively in one of them, as a function of the IFE of the quality 3
of service in the two components of the composition.

2




IFE of the quality of service of a composition, of two parallel connected services, each

request being served concomitantly in each of them, as a function of the IFE of the 3

quality of service in both components of the composition.

10.
11.

12.

13.

. Questionnaire (list of selected questions)

Theorem of Bohm and Jacopini (Bohm-Jacopini). Structured programming.
Traffic Classification According to the International Telecommunication Union (ITU-T)

Equivalent ways of representing the internal structure of a virtual device with more than one
outlet. Switching from normalized to partial representation and vice versa.

Causal normalization of service flow models. Detailing the ITU-T definition of proposed
traffic.

Normalization of virtual device names

Scalable structural normalization of the representation of overall service systems, by means of
the concepts of phase, device, stage, service system, users, environment.

Types of fuzzy sets and operations on them.

Intuitionistic fuzzy sets (IF) and logic

Types of operations in IF sets and logic.

Mapping of the types of parameters of a causal normalized virtual device with intuitionistic

fuzzy estimates (IFE) of the quality of completed service, in the device. Determining the
independent mappings.

IFE of the quality of service of a composition, of two sequentially connected services, as a
function of the IFE of the quality of service in the two components of the composition.

The IFE quality of service of a composition, from two parallel connected services, each request
being served alternatively in one of them, as a function of the IFE of the quality of service in
the two components of the composition.

IFE of the quality of service of a composition, of two parallel connected services, each request
being served concomitantly in each of them, as a function of the IFE of the quality of service in
both components of the composition.
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Resource provision of training

The trainees will have the opportunity to contact the authors of the taught results and methods who
are working at the BAS. Specialized hardware, software and data are not required.

8.

Evaluation criteria

The exam shall continue 4 hours and shall consists of two parts — written and oral. At the written
exam the PhD student presents his/her ideas and concepts on two given questions from the
questionnaire. At the oral exam, the PhD student answers questions asked by the jury related to the
topic of the course. The final grade is from 2 to 6 (to the nearest 0.5). It is formed on the basis of the
following correspondence:

Excellent Excellent command of the material. Comprehensive, consistent, competent, logical and harmonious
(6 or 5.50) presentation. Proper justification of the proposed solutions, good summary and presentation of the
material without making mistakes. Good necessary skills to perform practical tasks.

Very good Satisfactory command of the material. Correct explanation without significant inaccuracies. Proper
ry 8 ry g

(5 or 4.50) application of the theoretical principles and appropriate performance of practical tasks.

Good Good command of the material, but with inaccuracies in the presentation and in the answers to

(4 or 3.50) questions. There are some ambiguities in attempts to apply the material in practical situations.




Average Limited command of the material, difficulties in the individual details. Inaccuracies in the wording

3) and inconsistency in the presentation of the material. Difficulties in the performing of practical
tasks.

Weak A significant part of the material is not known, serious mistakes are made and the practical tasks are

(Failing grade) performed with great difficulty.
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