ETS 45: Select optimal topic (task) for your research team form the finite list of problems respecting the given selection criteria: 

List of topics:  

1. The control of growth of special algae (for pharmaceutic industry).  

2. Control and management of the quality of  foodstuffs.

3. Visualization system with very quick reaction for the increasing of safety in exacting chemical operations. 

4. Modeling and diagnosis of faults of cardio-vascular system.

5. Diagnostics and monitoring of large energetic complexes. 

6. Modeling and  optimization of the process of mixing of air and bio-gas in the combustion process. 

7. The system of monitoring of a landscape protection against geological and mining activities.

8. Detection and diagnostics of faults of welds in airspace constructions. 

9. Protection of cultural heritage – control of relation „moisture – temperature“ in castles and manors.

10. The analysis and the design of control systems of large scale transportation systems (tunnels, airports, large railway stations). 

The list of the selection criteria:

A1. The needed number of members of the team is not greater than 10. 

A2. Theoretical knowledge of members of the team is sufficient.

A3. New needed knowledge from the fields of special sciences is possible to accomplish during 2 months, 

A4. Technical equipment of the team is sufficient. 

A5. Formulation of conditions of the task and the definitions of expected objectives are in progress. 

A6. Financial income in case of  successfully finished task will be at least 5 times higher than needed expenses. 

A7. The chosen task is possible to finish till 3 years. 

Expert evaluation in % of the extent (-100, 100) :

A1 = (75/1, 80/2, 80/3, 100/4, 65/5, 100/6, 45/7, 90/8, 95/9, 10/10(,

A2 = (-10/1, -40/2, 25/3, -30/4, 50/5, 80/6, 25/7, 80/8, 65/9, 50/10(,

A3 = (-50/1, -60/2, 30/3, 50/4, 100/5, 80/6, -25/7, 80/8, 25/9, -50/10(,

A4 = (-50/1, -70/2, 50/3, 100/4, 50/5, 100/6, 25/7, 80/8, 55/9, 100/10(,

A5 = (-50/1, -50/2, -30/3, 90/4, 10/5, 100/6, -25/7, -20/8, -25/9, 80/10(,

A6 = (0/1, -30/2, -10/3, -50/4, 20/5, 20/6, -50/7, 50/8, 55/9, 100/10(,

A6 = (0/1, -30/2, -10/3, -50/4, 20/5, 20/6, -50/7, 50/8, 55/9, 100/10(,

A7 = (100/1, 50/2, 10/3, 0/4, 80/5, 100/6, -20/7, 30/8, 70/9, 50/10(,

The chosen task has to fulfill the following values of the selection criteria:

The goal (i.e. , chosen task) = (Needed number of members of the team is less than 10, Theoretical knowledge of members of the team is rather sufficient, New knowledge from the fields of special sciences is possible to accomplish till 6 months, Technical equipment of the team is possible to accomplish during the first year, Formulation of conditions and of the definitions of expected goals are ready in fact, Financial income in case of  successfully finished task will be at least 5 times higher than needed expenses, The task is necessary to finish till 3 years (.

ETS 46: Select optimal topic (task) for your research team form the finite list of problems respecting the given selection criteria: 

Let us consider a case of simple car diagnostics. Diagnosis we execute by means of  observable symptoms (X) and their available realization (fuzzy set A) and by means of known fuzzy implication R - (that assigns symptoms to 

possible faults Y with uncertainties  (fuzzy set B)). 

Symptoms = X = SYMBOL 123 \f "Symbol"1... The car does not start, 2 ... The engine is very quickly overheated, 3 ... The power of engine is decreasing during 30 minutes, 4 ... The sound of the engine is too noisy (impacts of valves are heard), 

Faults = Y = SYMBOL 123 \f "Symbol"5 ... Weak power of accumulator, 6 ... Wrong composition of the fuel,  7 ... Small volume of the oil, 8 ... violated clutchSYMBOL 125 \f "Symbol".

Fuzzy implication  R  is represented by matrix IM:

IM
  5
  6
  7
  8

1
  1
0.5
0.3
0.0

2
0.0
0.5
0.8
0.2

3
0.0
0.6
0.2
0.8

4
0.0
0.8
0.4
0.0

Realization of symptoms:    A = SYMBOL 123 \f "Symbol"0.5/1, 0.5/2, 0.8/3, 0.2/4SYMBOL 125 \f "Symbol".

Compute: 

a) fuzzy set B as a consequence of action of realization A, 

b) values of membership functions of faults as consequence of symptom x = 2 (other symptoms are “invisible”). 

· Solve the problem by expert system ETS.

· Check the results obtained by ETS with results obtained by composition rule. 

