
of rules for answering questions. This feature has not been exploited as a feature of 
expert systems to date. Expert system technology has researched into various 
techniques in conflict resolution. The issue of need for exploring large KBs for 
answering questions has not been addressed. We argue that this can be addressed by 
considering how human expert heuristically analyze and classify their knowledge 
for problem solving. 
 
In developing this approach, a rule analyzer is developed for classifying rules 
depending on various heuristic measures such as commonly used rules, conflicting 
rules, unused rules, etc. and fed into the heuristics module. If the heuristically 
selected rules are not sufficient to answer the question, the system explores the main 
KB. If this option is also failed, the user is allowed to introduce new rules to the main 
KB. 
As time goes on, since the system avoids the unnecessary exploration of a large KB, 
this approach clearly reduces the reasoning time but improves the accuracy of the 
answers. Further, it provides a sensible mechanism to update the rule base, by KB. 
Our approach extends the list of traditional features of expert systems; processing of 
incomplete information, explaining ability, handling uncertainty, ect. By adding one 
more feature of heuristic-based rule analysis of human experts.  
 
The prototype of the system is tested incrementally. At present system shows a fifty 
percent reduction of reasoning time on the average. This figure improves as time 
goes since the heuristic model evolves during the process of using the system. 
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A framework for developing a computer - based mathematics learning system 
 
Computer based learning has been one of the most significant applications of 
computer technology. However, the use of computer based learning has different 
effects depending on the area to which it is applied. For example developing the 
system for learning mathematics is challenging. This is because computers has a 
means to a physical realization of the world. In contrast mathematics promotes 
abstract thinking. 
 
In addressing the above, we have exploited a learning theory to mathematics 
learning, and deviced a computer based learning environment. This particular work 
exploits David Ausubel’s learning theory. We used an Artificial Intelligence 
technique to emulate this work. In developing the system, we have postulated a 
three-layer architecture namely the visual level, conceptual level and abstract level. 
The model encourages students to use the physical realization at the entry levels of 
visual and conceptual levels and leads to the abstract level. Finally at the abstract 
level there are only numbers. The system is restricted in going backing the process, 
because it encourages students to learn abstract thinking and reduces the physical 
comprehension. As a prototype we have developed the system to teach 
manipulation on fractions. This has been chosen as the area of mathematics 
knowledge to be very poor according to a survey done on secondary education. The 



development is done using Authoware and Artificial Intelligence techniques and this 
package has been tested and is ready to be release for use at school level. Although 
the system is tested only for teaching manipulation of fractions. It can be used as a 
general framework for mathematics teaching.  
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Incorporating prior information with random field linear model for prediction in 
computer experiments 
 
A Bayesian approach incorporating prior information on the regression parameter in 
conjunction with sample information with random field linear model for prediction 
and exploratory data analysis of observations from multi-factor computer 
experiments was attempted. The observations from the computer simulation model 
were assumed to be from a multi-variate Gaussian stochastic process and were 
model using random field linear model. Bayesian predictor was built using a two-
stage hierarchical model assuming a multi-variate normal prior distribution for the 
egression parameter in the random field linear model. 
 
The performances of the Bayesian predictor and classical Kriging predictor were 
compared using observations from a six factor computer experiment with single 
response. Prediction capabilities were compared using mean squared error of 
prediction as criterion. Comparisons were also made with main effect plots and two-
factor joint effect plots obtained by using the two predictors. 
 
The mean-squared errors of predictions for the two predictors differed very slightly. 
Both captured non-linearities and curvatures in the data and identified the same set 
of influential variables. The effect of use of prior information on the regression 
parameter appear to shrink the main effects of the factors towards the mean.  
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Birth, immigration and catastrophe process 
 
In a number of recent publications, studies have been reported on stochastic models 
for the growth of populations subject to catastrophes due either to death or large 
scale emigrations. 
 
This paper is a sequel to Brockwell. In this model we consider a linear birth, 
immigration and catastrophe process, where the size of the population may increase 
due to the births by the individuals in the population may increase due to the births 
by the individuals in the population or by the arrivals of the immigrants. The size of 
the population will decease due to the deaths of individuals by catastrophes. We also 


