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Abstract: In this paper, some philosophy of science theories are discussed from the viewpoint of their capability in generating new ideas, and some computational models related to these theories are proposed. These computational models are such that can include the peculiarities of their related philosophy of science theories. A comparison analysis on these models indicates that, Scientific Research Program theory, which possesses three rule banks in its computational model, has the most facility in the process of generation scientific ideas.
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1 Introduction

 From philosophical point of view, generating ideas especially on the ground of philosophy of science theories is a new vision that can offer some guidelines for researchers in many research areas. Among these philosophical theories induction theory, falsification, scientific research programs, scientific paradigms and holism respectively proposed by Francis Bacon (1561-1626), Karl Popper (1902-94), Imre Lakatos (1922-74) and Thomas S. Kuhn (1922-96) are particularly important. These theories although so general and interpretative in different areas (natural science, human science and so on) and not offering any objective able way for generating ideas, they can however offer a broad and expanded vision to creating computational models specially based on artificial intelligence systems (knowledge-based, rule-based systems, reasoning schemes and so on). In this paper, I first will briefly explain the main idea behind each philosophical theory, and next to that I will explain how idea generation can be performed within each theory, and finally will offer an appropriate computational model for realizing an idea generation system, and a procedure for the related computational model. 
2 Induction theory and an appropriate computational model for idea generation

2.1 A brief introduction to Induction theory
 In this theory one can search for some empirical data, and based upon the sufficiency of these data, a general law will be obtained, which can satisfy these data. The entire process is carried out until the stage where a situation will rise for building up a scientific law on the basis of induction principle. At this stage one can use this new law to explain old events or predict future one [1].
2.2 Idea generation with respect to induction theory

 A researcher can use induction theory to generate ideas in his research area. If he/she   does search for large amount of data and generalize them he/she can then obtain a general law. Here through elaborating on finding various data and trying to categorize them into an appropriate law, he/she is ultimately regarded as successful in research.

2.3 An appropriate computational model for induction theory
 An appropriate computational model must be able to achieve the following steps:

1- Collecting some data from a data bank related to the area of the researcher
2- Understanding the correlation between these data in order to map them onto an appropriate rule that can satisfy all these data
3- Iterating the above steps until the stage where some other rules can be equally obtained
4- Configuring a rule, as general as possible, out of these rules.
Fig. 1 (the suggested procedure)
3 Falsification theory and an appropriate computational model for idea generation
3.1 A brief introduction to falsification theory

 According to Popper's main idea, scientists in the history of science are not using induction theory. Instead they first suggest a hypothesis and then try to find some empirical data to test it. If one sample data can falsify this hypothesis, they start with another hypothesis. Therefore many hypotheses may be rejected in this manner, but if a hypothesis could resist in this respect, and was coherent regarding the data, then this hypothesis is a very good candidate to be used within the related scientific domain [2] [3].
3.2 Idea generation with respect to falsification theory

 In this theory, at the first step one can suggest a theory (he/she has so many alternatives to find such a theory from any resources). Then he/she tries to search for a large amount of data to test this theory. If these data satisfy the theory, he/she can then continue with it, and use it temporally. As far as there is no unsatisfactory data, the theory is viewed a coherent one, but if there is even one sample data that is in conflict with this theory, he/she must then suggest another one, and repeat the above steps to achieve finally the coherent theory. Finally if he/she encounters a good theory that is supported by large amount of data, this theory is viewed as a very good one for an appropriate and stable scientific law.

3.3 An appropriate computational model for falsification theory

 An appropriate computational model for falsification theory must be able to achieve the following steps:

1- Collecting some general and specific rules related to research area (storing them in a rule bank)

2- Generating a sophisticated rule using the rule bank discussed above
3- Testing the rule obtained in step 2, using the data bank, and storing the rule in the rule bank of the coherent rules, if there is no conflict between the rule and the data

4- Iterating steps 2 and 3 until the stage where some other rules can be obtained. At this stage, expand the rule bank of the coherent rules
5- Configuring a rule as specific as possible out of these rules, which are in the rule bank of the coherent rules 

Fig. 2 (the suggested procedure)
4 Scientific Research Programs theory and an appropriate computational model for idea generation
4.1 A brief introduction to Scientific Research Programs theory
 According to Imre Lakatos idea, scientists' works based on a group of theories are not a theory alone. Theories in a Scientific Research Program are (SRP) partitioned into two categories, hard core partition, and auxiliary theory partition (protected belt). Theories in hard core section must not change according to a conventional decision, but theories in protected belt can be changed according to empirical data that are in conflict with SRP. These changes help a SRP become coherent with the data. During this progress the SRP is turned into a rich structure for the scientist [4] [5].

4.2 Idea generation with respect to Scientific Research Programs theory
 A researcher can select some theories from his research area, and accordingly put the main/general theories in the hard core section and others in the protected belt section. Some data is then tested with this SRP and try to change the related protected belt theories (auxiliary theories), to make the SRP coherent with these data. 
4.3 An appropriate computational model for scientific research programs theory
 An appropriate computational model must be able to achieve the following steps:
1- Collecting some general and specific rules related to the researcher area (storing in a rule bank)
2- Selecting some main/general rules in the hard core of the related rule bank
3- Selecting some auxiliary rules that are coherent with hard core rules, and storing them in the protected belt rule bank

4- Testing the rules in the hard core rule bank and protected belt rule bank using some data from the data bank 
5- Changing the protected belt rules, if there is any conflict with the data and the entire rules, and storing them in hard core and protected belt rule banks
6- Iterating steps 4 and 5 until the stage where some other rules are obtained, and store them in the protected rule bank

Fig. 3 (the suggested procedure)
5 Scientific Paradigms theory and an appropriate computational model for idea generation
5.1 A brief introduction to Scientific Paradigms
 According to Thomas Kuhn in “The Structure of Scientific Revolution” science starts with a collection of statements that are not so obvious and clear to the extent of being regarded as “pre-science”. By the time, a number of rules, principles, guidelines and problem solving methods, were constituted out of these statements, a well-grounded theory will be built up which is called “normal science”. Within this “scientific paradigm”, scientists try to solve conventional problems. If a specific problem is not solved within this paradigm, a critical period will be started. At this phase, a new scientist group will emerge, which will take care of establishing a new paradigm that can solve the above mentioned abnormal problems. This new paradigm will replace the old paradigm (paradigm shift). Regarding this process of “Scientific Revolution”, many scientists will in reality shift to a new paradigm, and this new paradigm will in turn make a “new normal science”. The procedure of problem solving will again start in this new paradigm [6]. 

5.2 Idea generation with respect to Scientific Paradigms theory
 If a researcher is in the stage of pre-science, he/she must generate some statement within his/her research area. After a while he/she with some other colleagues will start to establish a normal science and make a Scientific Paradigm (and establish a scientific society). Then he/she tries to solve many problems in this new paradigm. If a problem resists upon this paradigm he/she must find a new paradigm and after solving the ongoing problem in this new paradigm, can shift to it and continue his/her research.

5.3 An appropriate computational model for Scientific Paradigms theory
 An appropriate computational model for Scientific Paradigms must be able to achieve the following steps:

1. Selecting a large amount of rules related to the researcher's area and storing them in the rule bank

2. Selecting a coherent group of these rules and storing them in a new rule bank named paradigm rule bank

3. Testing rules in the paradigm rule bank with the data bank and based upon the absence of any conflict, will be the procedure ended

4. Returning to step 2, if there is any conflict between the rules in the paradigm rule bank and the data 


Fig. 4 (the suggested procedure)
6 Comparative Analysis on the proposed Computational Models as the Conclusion
 Comparing the computational models discussed above, mapping data on appropriate rules is to be considered as a crucial point. Induction theory, in comparison with the other theories, must be able to extract appropriate rules out of the existing data; a task which is quite time consuming and complex as well. In contrast, the other theories start with a group of rules in the domain of researcher, and their complexity in turn go back to the process of finding appropriate rules, based on the related models. Another point with respect to Induction theory is to achievement of a computational model; i.e. obtaining the most general rule. However, the other theories do not possess such a limitation, especially falsification theory which tries to find the most specific rule. A common point in all the theories (except Induction theory) is the coherence between the data and the rules to be obtained, while in Induction theory the important point is the correspondence between the above entities. This fact itself indicates the contrast between the two famous philosophical theories about truth; i.e. correspondence theory and coherence theory. Also comparing the Induction theory with the other theories, the rule bank in the related computational model is only one, and changes are only applied within this unique rule bank, while in the computational models of the other theories, there are at least two rule banks which operate. It should be noted that, those computational models benefited by two rule bank or more will ultimately be more simple from processing viewpoint but more complex in their structure. Finally Scientific Research Program theory which has three rule banks in its computational model, beside its philosophical rationality divides the rules into two sections (hard core and protected belt) a fact which leads to facilitating of idea generation process.
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