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ABSTRACT

The dissertation ‘Developing the methods of solution of conflicts among the rules
of knowledge base upon the example of modes of energy system’ has the main
purpose to develop the models and algorithms for solution of conflicts among
production rules.

Effective solution of conflicts among production rules and development and
usage of corresponding methods and algorithms in expert system enable to make
correct and effective decisions in complex dynamic technical systems.

Therefore, we offer the method of solution of conflicts among the rules of
knowledge base. Conflicting set of rules are divided into groups. These groups have
different priorities and they are ranged according to these priorities. Production
rules are also ranged according to priorities in these groups. Such method decreases
the quantity of inspected rules on each step of decision making and therefore,
enables to make effective decisions quickly. The parts of condition of production
rules are compared with the models in the memory. Models are ranged
alphabetically and this fact speeds up the process of search and selection of needed
rule.

Review and analysis of literature about expert systems, which has the
purpose to solve the problems of energy system, show that expert systems are
mainly used for effective management of operative, emergency and post-
emergency modes. Such systems are rarely used for effective management of daily
modes of energy system.

As we know, development and realization of effective methods of solution
of conflicts among production rules are very important in the field of logical
conclusions. We analyze the current situation and show the necessity of
conducting scientific researches.

We analyze the conflicts among production rules and show that effective
solution of these conflicts enables to make correct decisions quickly. We also show
that effective management of complex technical and dynamic objects largely
depends on the solution of conflicts among production rules.

We research the main goals and their relationships in the process of
management of energy system in daily mode. Some goals have dense relationships,
but some are connected weakly. Some goals are contradictory. Besides, these goals
are diverse, i.e. some of them are oriented on the maximization of corresponding
quantities, but some try to minimize these quantities. Therefore, it becomes
necessary to use expert systems for effective management of normal daily regimes
of energy system. We show that such expert systems don’t take into consideration
the relationships among objects of energy system.

We developed the model of management of daily regimes of energy system,
which takes into consideration complex relationships among objects of energy
system and among objects’ goals. We offer corresponding equalities and
inequalities.



We developed the models and algorithms of solution of conflicts among
production rules. These models and algorithms take into consideration complex
relationships among the objects of energy system.

We developed the expert system for effective management of normal daily
regimes of Georgian energy system. In difference from existing expert systems, this
system includes the block of solution of conflicts among production rules. This
block and the block of logical conclusions create one big block. Advantage of such
method is that in the process of making logical conclusions, conflicts among
production rules are solved and therefore, effective decision is made quickly.

We created knowledge base, which takes into consideration relationships
among the objects of energy system. We developed the system of production rules
and facts and the system of questions and commands. We offer the algorithm of
realization of direct line of discussions.

We developed the interface and scheme of dialogue between expert system
and technologist of energy system. According to this scheme, data is inspected
after the technologist inputs the initial data. If the error is present, then the
technologist begins to manage the system. If initial data is correct, then the block
of calculations performs the function of management. Lately technologist
continues to manage the system and makes final decision. If current daily regime is
unacceptable for technologist, then he/she changes the data and repeats the
calculations.
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1 200 200 100 100 50 50 950 1650 0
2 200 50 50 50 0 0 950 1300 0
3 150 50 50 50 0 0 950 1250 0
4 150 50 50 50 0 0 950 1250 0
5 100 120 50 30 0 0 950 1250 0
6 140 130 50 80 30 20 950 1400 0
7 350 110 60 80 0 0 950 1550 0
8 350 140 70 80 30 30 950 1650 0
9 800 200 100 100 50 50 950 2250 0
10 700 100 80 80 50 40 950 2000 0
11 750 200 50 0 0 0 950 1950 0
12 600 100 70 70 30 30 950 1850 0
13 600 110 70 70 30 20 950 1850 0
14 600 100 80 70 0 0 950 1800 0
15 600 120 90 90 0 0 950 1850 0
16 700 120 90 90 0 0 950 1950 0
17 700 120 90 90 0 0 950 1950 0
18 800 200 100 100 50 50 1050 2350 0
19 800 200 100 100 50 50 1050 2450 -100
20 800 170 90 90 0 0 950 2200 -100
21 750 170 90 90 0 0 950 2050 0
22 750 150 90 80 0 0 950 2020 0
23 700 150 90 80 0 0 950 1970 0
24 700 100 50 50 0 0 950 1850 0
X530 12990 3160 1810 1770 370 340 23000 43640 -200
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2 200 50 50 50 0 0 800 1150 0
3 150 50 50 50 0 0 800 1100 0
4 150 50 50 50 0 0 800 1100 0
5 100 120 50 30 0 0 800 1100 0
6 140 130 50 80 30 20 800 1250 0
7 350 110 60 80 0 0 800 1400 0
8 350 140 70 80 30 30 800 1500 0
9 800 200 100 100 50 50 800 2100 0
10 700 100 80 80 50 40 800 1850 0
11 750 200 50 0 0 0 800 1800 0
12 600 100 70 70 30 30 800 1700 0
13 600 110 70 70 30 20 800 1700 0
14 600 100 80 70 0 0 800 1650 0
15 600 120 90 90 0 0 800 1700 0
16 700 120 90 90 0 0 800 1800 0
17 700 120 90 90 0 0 800 1800 0
18 900 200 100 100 50 50 800 2200 0
19 1000 200 100 100 50 50 800 2300 0
20 800 170 90 90 0 0 800 1950 0
21 750 170 90 90 0 0 800 1900 0
22 750 150 90 80 0 0 800 1870 0
23 700 150 90 80 0 0 800 1820 0
24 700 100 50 50 0 0 800 1700 0
X530 13290 3160 1810 1770 370 340 19200 39940 0

93



3b®ogo 9.

Dogbymo

Loy 96360 [ @oxsbmGo | bMsdol | bGs3o2 | 9smo | Gyodwmo 09l dmb3sgds | obdIEBLO
1 200 200 100 100 50 50 750 1450 0
2 200 50 50 50 0 0 750 1100 0
3 150 50 50 50 0 0 750 1050 0
4 150 50 50 50 0 0 750 1050 0
5 100 120 50 30 0 0 750 1050 0
6 140 130 50 80 30 20 750 1200 0
7 350 110 60 80 0 0 750 1350 0
8 350 140 70 80 30 30 750 1450 0
9 800 200 100 100 50 50 750 2050 0
10 700 100 80 70 0 0 750 1700 0
11 750 200 50 0 0 0 750 1750 0
12 600 100 70 70 30 30 750 1650 0
13 600 110 70 70 30 20 750 1650 0
14 600 100 80 70 0 0 750 1600 0
15 600 120 90 90 0 0 750 1650 0
16 700 120 90 90 0 0 750 1750 0
17 700 120 90 90 0 0 750 1750 0
18 900 200 100 100 50 50 750 2150 0
19 1000 200 100 100 50 50 750 2250 0
20 800 170 90 40 0 0 750 1850 0
21 750 170 90 90 0 0 750 1850 0
22 750 150 90 60 0 0 750 1800 0
23 700 150 90 80 0 0 750 1770 0
24 700 100 50 50 0 0 750 1650 0
X530 13290 3160 1810 1690 320 300 18000 38570 0

94



3b®ogo 10.

990m@a 3o
Lo 963600 [ @oxsbmmo | bMBol | bGsdo 2 45mM0 | BHYodmo o0gL dcmbdstrgds QOLBSMIBLO
1 200 200 100 100 50 50 900 1600 0
2 200 50 50 50 0 0 900 1250 0
3 150 50 50 50 0 0 900 1200 0
4 150 50 50 50 0 0 900 1200 0
5 100 120 50 30 0 0 900 1200 0
6 140 130 50 80 30 20 900 1350 0
7 350 110 60 80 0 0 900 1500 0
8 350 140 70 80 30 30 900 1600 0
9 800 200 100 100 50 50 900 2200 0
10 700 100 80 80 50 40 900 1950 0
11 750 200 50 0 0 0 900 1900 0
12 600 100 70 70 30 30 900 1800 0
13 600 110 70 70 30 20 900 1800 0
14 600 100 80 70 0 0 900 1750 0
15 600 120 90 90 0 0 900 1800 0
16 700 120 90 90 0 0 900 1900 0
17 700 120 90 90 0 0 900 1900 0
18 800 200 100 100 50 50 1000 2300 0
19 800 200 100 100 50 50 1000 2350 -50
20 800 170 90 90 0 0 900 2050 0
21 750 170 90 90 0 0 900 2000 0
22 750 150 90 80 0 0 900 1970 0
23 700 150 90 80 0 0 900 1920 0
24 700 100 50 50 0 0 900 1800 0
X530 12990 3160 1810 1770 370 340 21800 42290 -50
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