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E M P L O Y M E N T   H I S T O R Y

PREZENT       

Full-time Professor in Discrete Mathematics, Operations Research, Introduction to Control Systems and  Numerical Analysis at the South East European University in Tetovo, Republic of Macedonia. Teaching Self-Referenced Systems at Master’s level.

 February 2007 - present  

Acting Dean of CST – Computer Sciences, SEE University – Tetovo, Republic of  Macedonia 

 

September 2005

Vice-Dean of Computer Science Department at Communication

 

January 2007      

Sciences and Technologies, South-East European University -Tetovo, Republic of  Macedonia

 

1995-2005          

Full-time Professor: Teaching Nonlinear Automatic Control Systems, Operation Research, Designing of ACS and Automation of Processes at Department for Automation and System Engineering, Electrotechnical Faculty, Skopje, Macedonia. 

 

August 1995 -  

January 1996   Research at University of California  Berkeley at the Department for Electrical Engineering and Computer Science.

 

1990-1994       

Associate Professor: Stressing the pure mathematical foundation on both undergraduate and postgraduate level, taught Operation  Research, Optimization Methods, Nonlinear Automatic Control Systems and Designing of ACS at Department for  Automatics and System Engineering, Electrotechnical Faculty, Skopje, Macedonia.

 

January 1991  - January 1992    

Research at University of California Los Angeles  at the Department for Computer Science

 

1985 – 1990   

Assistant Professor:  Emphasizing the theoretical basis and pure mathematical  background of subject, but also the applications into industry and economy, taught Operations Research, Optimization Methods, Nonlinear ACS and Multi-Variable Control Systems at the Department for Informatics and  Automatics, Electrotechnical Faculty, Skopje, Yugoslavia.

 

1980 - 1985     

Lecturer in Mathematical Economics, Operation Research and 

Automatic Data Processing at Economic Faculty, University Cyril and Metody, Stip, Yugoslavia. Earlier, Teaching Assistant.

 

 1976 - 1980       

System Programmer for Remote Processing and Data Transferring in Computer Centre for Automatic Data Processing at Economic Associated Bank, Skopje, Yugoslavia. Earlier, Applicative Programmer.

 

 
E D U C A T I O N

 

Period                Institution                                        Degree                        Major

 

1983                   University Cyril and Metody,        Ph.D.               Applied 

                           Skopje, Yugoslavia                                                 Mathematics

 

1976-1980          Electrotechnical Faculty                 M.A.               Informatics

                           Computer Science Department

                           Zagreb, Yugoslavia

 

1970-1975          Electrotechnical Faculty                 B.A.                Computer Science

                           Computer Science Department

                           Skopje, Yugoslavia

 Title of Doctoral Dissertation

 

Development of a New Method for Computer-Aided Solving of Nonlinear Algebraic Systems of Equations with Applications in Economic and Engineering Practice. Professor in Charge: Miodrag Novakovic, Ph.D., Technological Faculty in Novi Sad, Yugoslavia

 

 

S U M M A R Y   O F   P R O F E S S I O N A L

E X P E R I E N C E

 

Teaching

            Over 21 years’ experience in teaching mathematically based courses stressing both the pure theoretical basis of the subjects being taught and the application into practice, such as Optimization Methods, Operation Research, Quantitative Methods in Economics, Nonlinear Automatic Control Systems and Data Processing.

Significant Scientific Contributions

             Developed an original numerical method for computer-aided solving of nonlinear systems of equations by temporarily increasing the dimensonality of the problem instead of decreasing which is usual. In this way the obstacles encountered in n-dimensional space are avoided. The effect could be compared to a plane flying freely in the air while only its two-dimensional shadow suffers a lot of obstacles on its way.

             Extensive numerical investigations of the new method and other well-known global optimization methods were carried out and the efficiency of the method has been tested  using multiexternal test functions as Rastrigin, Goldstine-Price, Branin, Hartman (for n=3 and 6) and Sheckel (for n=5.7.10). Numerical results were published and presented at several international symposiums, showing high accuracy and applicability in cases where other existing methods have failed. The main advantages of the method appear to be its independence of the nonlinear function type being analyzed and on the initial estimation for the solution, which make the method applicable in difficult-to-solve nonlinear global optimization problems.

 

 Mathematical Models for Business and Industry Application 

            Developed mathematical models and software for different optimization and statistical analysis problems in electrical and civil engineering practices as well as in bio-cybernetics, chemical engineering, and economics, such as:

 Problem of determining the distribution of active and reactive powers in electric circuits;

Civil and mechanical engineering problems in the strength of material     where nonlinearity occurs out of the profile loaded, as well as out of the nonlinearity of the deformation itself;

Chemical engineering problem of determining all relevant thermodynamic parameters in carbon-dioxide explosions;

 Bio-cybernetics problem connected with the Otto Francs Elastic Reservoir Theory studying the chemo dynamic irregularities of the arterial part of the cardiovascular system, with some characteristic parameters of            the heart model involved.

Operation Research problems such as determination of the optimal moment of a machine or a spare part exchange by application of dynamic programming and other methods;

Calculation of different trajectories in oscillatory systems represented in a form of integro-differential equations through their discrete analogue;

Statistical analysis problems in medicine and production processes in industry.

Games based on some interesting ancient mathematical problems such as four-color problem. 

Publications:

Articles:          

90 articles published or presented at symposiums, conferences, TV and Radio.

 Books:

1.   „RELATIVITY, CHAOS, GODEL - Science and Cognition”, 1994, Sojuz na TIL , Skopje, 309 pages, 110 figures with commentaries, 8 color pictures (fractals).

 

2.  „A BOOK OF SELF; Scientific and Philosophic Basis of Consciousness“, Duhovni Konaci, Skopje, 1999, 464 pages, 70 illustrations.

3. „COLLECTION OF SOLVED PROBLEMS IN FORTRAN”, 1980, University ‘Cyril and Metodij’, Skopje, 124 pages, 43 computer programs with source codes and flow charts.       

            

ACTIVITIES AND REWARDS:

Society of Writers in Macedonia, member of honour from 1998. 

Head of the Institute for Automation and System Engineering, Electrotechnical Faculty in Skopje, from 2000.

Outstanding Woman of the Twentieth Century, Plaque awarded by American Biographical Institute in 1998. 

 4.  Bigraphy included in 1999 Issue of „Who is Who of Professional and Bussines Women“.

5. Professor at Interdisciplinary Studies in Computers Science and Genetic Systems Engineering organized by Macedonian Academy for Science and Arts.

 6. Honorary Professor at Military Academy „Mihajlo Apostolski“ teaching Operation Research from 2000.

7.  Main Executive for Technology in Macedonian American Alumni Association.

 8. Member of Liberal Academy - Council of Intellectuals in Republic of Macedonia.

 9. Member of Macedonian-German Friendship Society.

 10. Mentor of over 150 graduation thesis and great number of seminar             works at graduate and postgraduate level. 

 

 

COLLECTION OF MORE RECENT WORKS

WITH ABSTRACTS

                        

11. Dimirovski G. M., PERCINKOVA B., Kolemisevska T.: “COMPUTER-ASSISTED METHODOLOGIES AND RESEARCH OF LARGE-SCALE TECHNOLOGICAL SYSTEMS AND THEIR CONTROL”. Invited paper. Proc. of 8-th Int. Symp. “Computer at the University” p.p. 03/1-14,Cavtat,1986.

 

            An overview, tracing the three-stage development of ideas and experience in interactive computer-assisted methodologies for investigation of multi-input multi-output technological systems and their large-scale interconnections is presented. The discussion evolves around the basic idea of a real world object, conceptual and mathematical models, information and control in technological systems. It begins with brief presentation of inter-related concepts of system, information and control and of the concept of complexity. The concept of complexity and its attributes of dimensionality, information constraints and system uncertainties are recalled. Then certain aspects of large-scale systems theory, systems engineering and decentralized control as related to the impact  on interactive computer-assisted methodologies is also given. The discission proceeds further with the experience gained in developing and using such methodologies for multivariable and large-scale control systems with and without nonlinear phenomena. A summary on the structure of software engineering of such computer-assisted methodologies is given along with it. Current and future research developments are indicated.

 

            12. G.Arsov, G. Dimirovski, B. PERCINKOVA et al.: “PRELIMINAR DESIGNING  OF EXPERIMENTAL PLANT FOR CONTROLLED TRANSFORMING AND DIFUSION OF ENERGY”, 6-th Yugoslav Conference “Energetic Electronics”, Subotica, 1986, II, p.p. 424-431.

 

            Results of the development and preliminary design of a new experimental plant with tyristor convertors, intented for controlled  conversion and difusion of energy in heated metal product are presented. Main idea was development of a misrocomputer controled research plant which enables further investigation of a two-level coordinative decentralized control of a huge complex system, built by mutually interconnected and subordinate subsystems.

 

            13. G. Dimirovski, Petreski, Z. Icev, D. Mamucevski, T. Kolemisevska, B. PERCINKOVA, M. Brajovic: “A COMPUTER-ASSISTED APPROACH TO THE STUDY OF DYNAMIC BEHAVIOUR OF COMPLEX PLANT WITH MIMO CONTROL”, XVIII Congress, “The use of Computers in Chemical Engineering”,  Giardini Nahos, Italy, april 26-30, 1987, p.p. 511-518.

 

            This paper presents an interactive computer-assisted approach to modelling, simulation and investigation of dynamic behaviour of complex process plants with MIMO control from the automation viewpoint. It is an essentially computer-aided technique drawing together properties of process dynamics, steady-state and multivariable control entirely in the time-domain.

 

            14. B.PERCINKOVA, G. Dimirovski, T. Kolemisevska: “ON THE SYSTEM APPROACH TO COMPUTERIZED MANAGEMENT INFORMATION SYSTEMS AS LARGE SCALE CONTROL SYSTEMS “, Cavtat, 18-22.V 1987, p.p. 09/1-12.

 

            A presentation of the system approach, structure, information flow, description means of the dynamics and control task in the considered class of systems regarded as large-scale control systems is given in this paper. The presentation has been elaborated through an analysis in the light of views and recent results of the modern, applied control systems theory. The subject is illustrated through a typical control information system for business organizations in industry.

 

            15. B.Percinkova, L. Titizov, G. Dimirovski: “ABOUT SOME PROBLEMS OF PRACTICAL APPLICATION OF DYNAMIC PROGRAMMING METHODS IN OPTIMIZATION PROBLEMS”, Collection of works SYM-OP-IS Symposium of Operations Research 87, Herceg Novi, Oct. 6-9 1987, p.1050.

 

            The application of dynamic programming method in optimizing spare part inventory in the Mechanics Department of the Civil Engineering Company “Beton”-Skopje is presented. Although solving problems of lower dimensionality is very often straightforward, in big dimensionality dynamic programming problems it is always complex research project. Developing appropriate mathematical model and computer-aided methods, the authors present the results for optimal level of spare parts inventory for different coefficients of reliability of the system and for random arrangement of spare parts. Further on, for a given coefficient of reliability (0.9) four different  cases are presented with arrangement of spare parts determined by certain criteria.

 

            16. L. Titizov, B. Percinkova: “COMPUTER-AIDED APPROACH TO APPLICATION OF NETWORK PLANNING TECHNIQUE”, Practica, vol.5, Skopje, 1987, p. 288-290.

 

            In the paper a review of the development of software for Network Planning Technique is given, as well as the perspectives  for further development and application of these techniques in economics and engineering due to the great speed of data processing and the utmost importance in the practical problems of this kind.

 

            17. Dimirovski G., Z.Icev, Lj. Panovski, B. PERCINKOVA, E. Pocev, and D. Hadzimisev: “SCIENTIFIC EXPERTISE FOR TERMO-2 SEMOS REGULATOR  REGARDING ITS FUNCTIONAL, CONSTRUCTIVE AND OPERATIVE QUALITIES”, Project ZASI-ETF/UE/87, Electrotechnical Faculty, Skopje, March, 1987.

 

            18. B. PERCINKOVA, Z. Icev, G. Dimirovski: “A Computer-Assisted METHOD FOR SOLVING ARBITRARY MULTIVARIABLE NONLINEAR STATIC MODELS”, 10-th Internationa Symp. “Computer at the University”, Cavtat, June 6-th to 10-th 1988.p.p.11.3/1-8.

 

            A new approach and procedure is developed belonging to the area of continuos methods, for solving a set of arbitrary nonlinear equations. Themethod is based on a movement along the ridgepath of solution curve in the n+1 dimensional space. The reliability of the method is demonstrated on a problem of determining the power flows and voltages in an electrical power method is its independance of the nonlinear function’s type being analised and of the initial estimation for the solution. Also, this method is recommended for locating the solution in the extremely complex cases, using the reached results as an initial estimation for application of some other faster method.

 

            19. B. PERCINKOVA, G. Dimirovski, L. Titizov: “OPTIMIZING THE TIME PERIOD OF EXCHANGING SPARE PARTS BY USING A NEW METHOD FOR SOLVING NONLINEAR SYSTEMS OF EQUATIONS”, Collection of works SYM-OP-IS’88 Symposium on Operations Research, Brioni, October 11-th to 14-th, 1988, p.p. 469-472.

 

            Determining the exact moment of exchanging a machine or a spare part is a problem which  is very often encountered in engineering practice. In the paper a mathematical model of a system is developed containing transcedent functions. Systems of this kind are very difficult to treat with most of the existing methods. In the paper a computer-aided method which solves such systems succesfully is presented and the numerical results are given. Grafic presentation of the model is also provided as well as the listing of the programs developed.

 

            20. B. PERCINKOVA, G. Dimirovski, Z. Icev: “A PROCEDURE FOR FOLLOWING THE SOLUTION CURVE WITH LARGELY VARYING SLOPES IN THE NEW METHODS FOR SOLVING ARBITRARY MULTIVARIABLE NONLINEAR STATIC MODELS”, 11-th International Symp. “Computer at University”, Cavtat 1989, p.p.11.13/1-6.

 

            A new method for solving nonlinear static models, belonging to the area of continuous methods, has been developed and presented. In the paper a new approach and  a new  procedure  is  suggested which allows moving along the solution curve ( or ridgepath) in either direction when it is vertical, sppiral has an extremely steep slope or changes its direction to the opposite one, and no regular  finite step application method could solve the problem when independent variable increment approaches infinity. 

 

            Extensive numerical investigations have been carried out and the reliability of the method illustrated on a problem difficult to handle with othwr existing methods.

                        

            21. B. PERCINKOVA, G. Dimirovski: “FOLLOWING THE SOLUTION CURVE WITH LARGELY VARYING SLOPES AND SPIRAL MOVEMENT IN NONLINEAR SYSTEMS”, 10-th Europian Conference on Operations research, Beograd, Yugoslavia, June 27-30, 1989, p.p. 153-154

 

            In the paper a very witty and original algorithm for moving along a solution curve which occurs in the new-developed method  for nonlinear global opptimization always in accordance with its slightest slope is developed. The algorithm is based on the exchanging the column of the Jacobian matrix is currently active and provides replacing of the independent-variable increment without loosing speed while moving through the solution curve.

 

            22. Gough N.E., Dimirovski G.M., Abul Huda B., Leach M.J., Srai M.S., Icev Z.A. i PERCINKOVA B.R.: “DECENTRALIZED MULTIVARIABLE STRUCTURE CONTROL SYSTEMS WITH SLIDING MODES”, Proc. of the 6-th Yugoslav Symposium for Applied Robotics and Flexible Automation, Novi Sad (Yu), p.p. 137-144, 1989.

 

            Decentralized multivariable (MIMO) variable-structure control systems based on linearized arbitrary state-space model with assigned switching hyperplanes are studied in the prospect of flexible automation. The controller desighn takes into consideration reachability and sliding conditions, checks the stability of the sliding motion and investigates the robustness of the design to parameter variations and disturbances through simulation and use of a qudratic performance criterion. The problems are ameliorated by decomposing the model into single-input single-output (SISO) subsytems and applying decentralized control techniques. An example is included making direct comparizon between the MIMO and decentralized approaches.

 

            23.B. PERCINKOVA, G. Dimirovski, Z. Icev and A. Arsenov: “A  METHOD FOR SOLVING ARBITRARY NONLINEAR STATIC SYSTEMS”, IFAC/IFORS/IMACS Simposium “Large Scale Systems: Theory and Applications”, Berlin, Germany, August 29-31,1989, vol.1,p.p. 55-58.

 

            This paper presents a computer assisted method for solving arbitrary sets of nonlinear static equations, as well as the application of this method to problems of power distribution, explosion parameters of carbon-hydrogen composition and parts replacements time optimization. The method is based on a new approach of movement along a solution curve in the extended ( (n+1) dimensional space. It has been applied to a number of nonlinear static problems known as difficult to solve, as are the three cases of different applications included in this paper. The main advantage of this method is its independence of the type of nonlinear functions in  the model. It is also independent of the initial solution estimation, provided its rough range in the definition domain is known in a broad sence. It has the property of converging to the solution sought even in the most complicated cases where other methods do not work.

 

            24. A.Arsenov, G. Dimirovski, B.PERCINKOVA: “FAST METHOD FOR  CONSTRAINED LOAD ALLOCATION STRATEGY IN HYDRO-THERMO-PUMP ELECTRIC ENERGY SYSTEMS”, IFAC/IFORS/IMACS International Symposium “Large-Scale Systems: Theory and applications”, Berlin, Germany, August 29-31, 1989, vol.3, p.p. 434-438.

                        

Important segments of the optimal economic dispetch problem are optimal load allocation, operation planning and expansion planning are given.  A fast, direct calculation method is presented using derived analytical formulae that can be applied to complex hydro-thermo-pump electric energy systems. An optimization technique for nonlinear cost function, subject to equality and nonequality constraints is used to compute the control strategy as a sequence of power command vectors to coordinate the electricity generation plants in the system over the time period of interest. Results for an electric energy system control consisting of four thermal plants, three hydraulic plants and one pump accumulation plant are presented.

 

            25. T Kolemisevska and B. PERCINKOVA: “ MULTIVARIABLE LINEAR OPTIMAL CONTROL: A SURWAY ON THE CURRENT STATUS AND APPLICATIONS POSSIBILITIES”, Symposium for Electronics, Telecommunication, Automatics and Informatics ETAI ‘89, Ohrid, September 25-27 1989, II, p.p. 28-44.

 

            In this surway paper there is elaborated an overview on theoretical methods known as problems of linear quadratic optimal control (LQP) and of linear quadratic Gaussian (LQG) methodology in designing multivariable control systems. There are described  most of the recent theoretical results which are related to practical problems arrising in such designs worked out. Some questions in connection with robustness, integrity, reduced-order controllers, time-delays, selection of performance criterion weighting matrices and the use of integral control action. In addition, following trends of the future developments, the topic of optimal robustness and application of LQG controllers in self-tuning control systems are also discussed.

 

            26. G. Dimirovski, B. Crvenkovski, R. Henry, G. Gough, B. PERCINKOVA, D. Joskoski: “ARTIFICIAL INTELLIGENCE TECHNIQUE IN ENGINEERING: RESULTS IN EXPERT SYSTEMS FOR TYPICAL IDENTIFICATION OF SYSTEM MODELS WITH PERSONAL COMPUTER”, Symp. for Electronics, Telecommunication, Automatics and Informatics, ETAI ‘89, Ohrid, September 25-27 1989, II, p.p. 17-166. 

 

            Expert systems (ES) for support in engineering application are attracting extensive research investments with respect to all resources resently. ES for support in pattern recognition, model selection and identification skilled value-judgement and desicion-making in large scale computerized systems for supervision, control and management of complex technological objects are to become indispencible. They have to be based on both Artificial Intelligence (AI) and System Engineering (SE) techniques. There has been designed and implemented with us an AI computer, called ESTIO and aimed at process behaviour recognition and typical identification using certain classes of well-posed models in the role of a knowledge-base. It has been used for identification purposes by people with basic knowledge in systems and control, and no knowledge in AI and software engineering.

 

            27. PERCINKOVA Biljana: “AN INDEPENDENT VARIABLE EXCHANGE METHOD FOR SPIRAL SOLUTION CURVES IN NONLINEAR SYSTEMS”, Simposium for Electronics, Telecommunication, Automatics and Informatics, ETAI ‘89, Ohrid, September 25-27 1989, II, p.p. 191-198.

 

            In systems science and engineering applications, as well as in economics and applied mathematics, it is not at all unexpected for a nonlinear system to occur which is very often difficult or impossible to handle with existing methods.

 

            In the paper a procedure for solving this type of problems based on the idea of movement along a solution curve in the (n+1) dimensional space is presented and computer assisted.

 

            A new approach and procedure is proposed for an automatic following of the solution curve occuring in our method, in any direction of extension, steep up, vertical and spiral, or even for following the curve reversing its direction. if the solution curve is spiral one, no regular finite step application will solve the problem near the region where the slope approaches infinity.

 

            The adventages of our method, being its independence of the nonlinear function’s type and independence of the initial estimation, in this way is fully used.

 

            28. PERCINKOVA B., Titizov L., Dimirovski G.: “ SPARE PART INVENTORY OPTIMIZING FOR A CIVIL ENGINEERING MACHINE IN  RGO “BETON” - SKOPJE BY DYNAMIC PROGRAMMING”, Symp. in Electronics, Telecommunication, Automatics and Informatics ETAI ‘89, Ohrid, September 25-27, 1989, p.p. 244-252.

 

            In this paper an application of the dynamic programming method in the optimizing of the spare parts inventory in “Mechanics Department” of the Civil Engineering Company “Beton” - Skopje is presented.  Although, the solving of the problems of small dimensionality is straightforward, in the problems of big dimensionality it appears as a specific research adventure. A suitable mathematical model is accepted, and results for an optimal inventory for three  different coefficients of the reliability of the system for a random order of spare parts are presented. For a given reliability coefficient (0.9) four different possibilities are shown, dependent upon the spare parts order which is selected in accordance with certain criteria.

 

            29. L. Petrovski, B. PERCINKOVA: “NONLINEAR SYSTEM - GRAFIC PRESENTATION”, ETAI 89’, Ohrid, Sept. 25-27, 1989, p.p. 253-261.

 

            In the paper a procedure for grafic presentation of nonlinearb system of two variables is presented. For determining the unvisible lines of the surfaces a method of intersection with vertical parallel planes is used.

 

            30. P. Babanovski, B. PERCINKOVA, Z. Icev, T. Kolemisevska: “APPLICATION OF SIMAN SOFTWARE PACKAGE FOR SIMULATION OF DISCRETE SYSTEMS”, ETAI 89’, Ohrid, Sept. 25-27, 1989, II, p.p. 100-112.

            A part of the findings of the elaboration of simulation software package SIMAN application is presented. They are presented through the case of simulation of processing work in the machine maintenance division of Civil Engineering Company “Beton” in Skopje. Through this selected example, there are presented both results of simulation model formation as well as practical solution of the problem posed.

                        

            31. Iliev O., PERCINKOVA B.: ALGORITHM FOR COLORING GENERAL GRAPHS”, 14-th Information Technologies Conference “Sarajevo - Jahorina 1990”, Sarajevo, Yugoslavia, march 26-30. 1990.

 

            Determining the chromatic number in general graph is NP_complete problem. Our research results in algorithm for coloring general graphs, which consists in determining the subset of graph nodes. By monochromatic coloring of this subset, its deleting and successive application of the algorithm on the  newdeveloped graph, determining of the chromatic number and regular coloring of the basic graph is possible to attain. It could be shown that the algorithm is successful in permanent decreasing the average connection of the graph until its final coloring.

 

            32.  Dimirovski G., Iliev O., PERCINKOVA B.: “AN APPROACH TO COMPUTER-AIDED STUDY OF FMS-LIKE SYSTEMS”, Proc. IFIP AND AN USSR, April 16-18 1990.

 

            An computer-assisted approach enabling convenient and simple CAD procedures for FMS-like systems has been elaborated. It is aimed at modelling, simulation and analysis of FMS functional models with respect tio the design of coordination scheduling controls. It is based on the graph-network formalism and pattern/situation recognition techniques using adjoined sets of knowledge for the system studied.

                        

            33. Babanovski P., Dimirovski G., PERCINKOVA B.,      Iliev O.: “SIMULATION OF ROBOTIZED MANUFACTURING SYSTEMS WITH THE USE OF LANGUAGE SIMAN”, 14-th Yugoslav Conf. of Electronics, Telecommunications, Automatics and Nuclear Physics ETAN, Zagreb, June 4-8, 1990.

 

            This paper presents current results on the capabilities for simulation of robotized flexible manufacturing systems (FMS) with the use of SIMAN simulation language for discrete-event systems. The problem posed has been elaborated through a simulation study of a FMS consisted of belt-conveyor, input/output pallete station, lathe, machining centre and loading - outcarrying robot,  aimed at three types of machine parts. Software properties of SIMAN enable development of simulation models which in turn enable almost complete analysis of timing and utilizations in the FMS studied.

 

            34. PERCINKOVA B., Barauskas A.: “A RIDGEPATH METHOD FOR OPTIMIZATION”, Proc. 12-th Symp. “Computer at University”, June 11-15, 1990, p.p.6.11.1.-6.

 

            A brief review of the existing global optimization methods is presented. A new mwthod for nonlinear global optimization is suggested and further developed. Extensive numerical investigations of this and other methods for nonlinear global optimization available in software OPTIMUM has been performed and the efficiency of the methof tested. Eight well known multiextremal test functions: Rastrigin, Goldstine-Price, Branin, Hartman (for n=3 and n=6) and Sheckel ( for n=5,7,10) have been used and the numerical results presented.

 

            35. Loskovska S., PERCINKOVA B.: “A NEW METHOD FOR NONLINEAR OPTIMIZATION - FURTHER DEVELOPMENT”, Proc. 12-th  Int Symp. “Computer at the University”, June 11-15, 1990, p.p. 6.9.1.-7.

 

            In this paper an application of a new method suggested  by Dr. B. Percinkova and presented at “Computer at University” for optimization problems is performed. The main purpose of this work is to make relevant evaluation of the method by standard test problems which are usually used in international scientific world in the domain of optimization. An experiment concerning the starting point, the stop length, the manner of moving along the solution curve in sense of the correction function type choice, the correction multiplying type and obtaining equivalent system is performed. Comparison with the exact results is made and so an evaluation concerning the rate of convergence and the functions of: Branin, Goldstine-Price, Sheckel and Hartman are used.

 

            36. PERCINKOVA B.: “ A HEART MODEL PROBLEM PRESENTED BY A NEW-DEVELOPED METHOD FOR COMPUTER-AIDED SOLVING NONLINEAR SYSTEMS”, 7-        th Congress of the Yugoslav Physicians, June 13-16, 1990, Ohrid.

                        

            A nonlinear heart model, based on the Otto Franck Elastic Theory is being developed and presented. An original approach and a new procedure for determining the relevant parameters of the heart model, a problem difficult to be treated with other existing methods is demonstrated and a reliability of the new method tested.

                        

            37. Iliev O., PERCINKOVA B., Dimirovski G.: “GRAPH COLORING AND FREQUENCY ASSIGNMENT”, Symp. on Operations Research SYM-OP-IS 90’, Kupari, Yugoslavia, Oct. 12-15 1990.

 

            The problem of frequency and channel assignement is treated via graph network modelling and coloring of nodes in this model. The graph structure itself represents the available difuse spacing of a set of radio and TV frequencies/channels, respetively, as well as their possible over-lappings. Regular graph coloring by using minimal number of different colors coresponds to the number of different channels, the frequency gap among which is big enough to avoid signal interference. Our research with respect to this problem of frequency and channel assignement has resulted in an efficient algorithm for soloring general graphs which resolves this problem known as NP-complete problem. This algorithm operates through determining and deleting subsets of graph nodes which may be monochromatically colored without color overlaping due to reducing the average interconnectivity in the graph. By successive application of the algorithm on the newly derived graphs in this way and their chromatic number determining, enables regular coloring of the basic graph structure, that is, optimized non-overlapping frequency and channel assignement.

 

            38. Iliev O., Henry R., Dimirovski G., PERCINKOVA B., Gough N.: “MODELLING, SIMULATION AND CONTROL OF FMS-LIKE SYSTEMS VIA PETRI-NET FORMALISM”, Theoretical Researh in Natural and Technical Sciences in SRM, Macedonian Academy of Sciences and Arts, Skopje, June 1990.

 

            In this paper a computer-aided approach to the modelling, simulation and control of discrete-event FMS-like systems by using Petri-net mathematical formalism is presented. This approach is particularly effective when based on time-placed Petri-nets.  Their possibilities for adequate modelling of various concurent and conflict situations, synchronizations and quatitive time-analysis have been appeared to be convenient in simulation of event-related control. An example of simulated complex FMS-like system, subsystems of which enter interactions quated, which events scheduled servicing by means of private and shared resources, is given as an illustration.

 

            39. PERCINKOVA B., Dimirovski G.: “A NEW METHOD FOR SOLVING NONLINEAR MULTIVARIABLE STATIC SYSTEMS:  Part I - THEORETICAL FOUNDATIONS”, Theoretical research in Natural and Technical Sciences in SRM, Macedonian Academy of Sciences ans Arts, Skopje, June 1990.

 

            40. PERCINKOVA B., Dimirovski G.: “A NEW METHOD FOR SOLVING NONLINEAR MULTIVARIABLE STATIC SYSTEMS: Part II - COMPUTER IMPLEMENTATION”. Theoretical Research in Natural and Technical Sciences in SRM, Macedonian Academy in Sciences and Arts, Skopje, June 1990.

 

            In automatics and system egineering and in other technical sciences and applications, as well as in economics and applied mathematics, it is not at all unexpected a nonlinear system to occur which is very difficult or impossible to solve with existing methods. In the present paper a new computer-aided method for solving this type of problems, based on the idea of dimensional euclidean space is presented. A new approach and ptocedure are proposed for automatic following of the solution curve in arbitrary propagation direction or when it is propagating vertically and spirally or reversing its direction,  cases which are extremely difficult to handle. If the solution curve is a spiral one, no regular finite step procedure will solve the problem near a region where the slope approaches infinity. The adventages of our method, above all its independence of nonlinear functions’ types and independence of the initial estimation, this way are fully instrumental. The theoretical foundations of the method are presented in the first part of this paper, while the computer implementation is presented in the second part. Concluding section is given in the second part of the paper.
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