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			Abstract

			Engineering Problem-Solving process using Information Technology abilities and systems of artificial intelligence has two aspects. It relies on a talent of the designer on one side and the efficiency of the problem solving tools being used on the other. The talent is the attribute of a person. It is very difficult to formalize the talent. No satisfactory formalization has been successfully achieved yet. For this reason during the problem solving process only the real designers’ talent and their knowledge and experience are the only things at their disposal. A designer can make several choices, however, and must make a number of decisions that can be made concerning methods, algorithms and software packages. After these initial choices are made, the further problem-solving process can continue to be outlined. The problem-solving method described in this paper is called a BriefTheory of Inventive Problem Solving (BTIPS)and was developed on the basis of TRIZ and TIPS and taughtat the University of Connecticut and at Fairfield University for several years. The application of this method starts with an accurate definition of the problem. The problem has to be properly separated from the environment. Subsequent problem-solving choices depend on the knowledge of the designer, and they include the right sequence of steps, definition of contradictions, choice of solution modules, algorithms, definition of designed systems and subsystems and choice of elements and objects. Then, the designer must select several further paths and make further decisions. These decisions, and the processes following them, should be chosen by the designers. Recommendations for the proper solving path are given in this paper. BTIPS is not only a design and research tool, it also is tremendously useful teaching device. References to current teaching, research, practice and development studies are quoted. This paper is devoted to the characteristics of the BTIPS method and concise information about its use with an emphasis on the newly-added principles of size reduction, miniaturization, nanotechnology and biotechnology. The papers [1,2] and [3] containing knowledge on how to find an ideal solution for a problem with conflicting constrains using BTIPS can be used as additional references. 
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			Introduction

			Intelligent human actions are based on thinking processes. Those processes consist of two categories: general thinking and problem-solving. In the problem-solving category there are two groups: solving problems whose solutions are generally known but whose specifics have to be developed and solving problems with unknown solutions, that have not yet been discovered. The first category covers problems that differ in size, configuration, and other details from known solutions; these solutions are not new concepts. The second group involves inventive problem-solving approaches that concern new problems whose solutions are not yet known and have to be discovered [4]. In the discovery of unknown solutions, two approaches can be distinguished: psychological [5], and 

algorithmic [6]. TRIZ [6], Ideation [7], TIPS [8] and BTIPS [9] are algorithmic approaches. BTIPS is a simplified but at the same time enlarged, version of TIPS, and was developed at the University of Connecticut for teaching purposes [10].

			Applications

			BTIPS follows IM software BTIPS organization [8] and is composed of three modules: Effects, Principles, and Prediction. This method should be applied in the following way:

			i.	In the first approach, the designer should look for a phenomenon of nature, science, or technology that would solve the immediate problem. There are many examples of applying Effects including removing sand particles from jet engine using the effect of the centrifugal force is one of them [11];

			ii.	The second approach utilizes Altshuller’s observation that majority of inventions are based on the use of a limited number of principles (Altshuller lists 40 of them) that are repeated in many discoveries [6]. In BTIPS there are 44 principles including four additional ones: Size Reduction, Miniaturization, Nanotechnology and Biotechnology;

			iii.	The third approach is based on the analysis of the contents and the hierarchy of components in the designed system. The designer should rearrange them saving the helpful, eliminating harmful), change any neutral elements into helpful ones and add new helpful components. If after these changes have been made, the designed system still doesn’t solve the problem the problem statement should be changed, and the process repeated from the beginning. To save the conceptual work, virtual components may be added with the goal of saving the system until the technology will allow changing the virtual components into physical ones [11].

			Conclusion

			With IMTM and TO software [9], BTIPS is a useful tool for teaching, learning, and applying problem-solving methods. It often leads to the Ideal Solution or it points out what necessary inventions are needed in order to get the Ideal Solution. Applying of BTIPS can change an approach and the teaching of engineering conceptual design. The IM and TO systems at UConn are not sufficient support for the developing needs of conceptual design. There is a need for an enhanced public domain software sponsored by a Public Service institution. The software that could be easily approached by high schools, colleges, universities and individual students, practicing engineers and scientists.
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