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Research Profile: Kowalski�s PhD research was in the field of Automated Theorem 
Proving. His research in this field included work on semantic trees with Pat Hayes, on 
SL-resolution with Donald Kuehner, and on the connection-graph proof-procedure. The 
SL-resolution proof-procedure, with its goal-reduction proof strategy and its last-in-first-
out selection of sub-goals contributed to his later work on the development of logic 
programming. The connection-graph proof-procedure, on the other hand, by combining 
selection with search, eliminates sufficiently many redundant and irrelevant steps towards 
a proof that its completeness is still an open research issue. 
 
Kowalski collaborated with Alain Colmerauer on the development of logic programming 
(LP), the main idea of which is to apply a more flexible form of SL-resolution to execute 
Horn clauses as goal-reduction procedures. Kowalski contributed the theoretical insight 
and Colmerauer developed the programming language Prolog, based on this idea. 
Kowalski�s book, Logic for Problem Solving, is often sited as an introduction to logic 
programming, but in fact it places logic programming in the wider context of clausal 
logic as a general problem solving formalism. In the late 1970s and early 1980s, he 
developed and led a number of projects to teach logic for problem solving to children. 
 



Following early work on the foundations of LP, Kowalski focused on developing 
extensions of LP, with a view to improving its use for knowledge representation and 
problem solving. The earliest extension, developed with Kenneth Bowen, was an 
amalgamation of object-language and meta-language for such applications as the 
representation of knowledge and belief, as well as for implementing meta-interpreters in 
which one logic is simulated by another. Together with Marek Sergot, he developed the 
event calculus, a logic programming representation of causal reasoning, which has been 
used for such applications as database updates and the logical formalization of natural 
language. 
 
Kowalski was one of the early developers of abductive logic programming, in which 
ordinary logic programs are augmented with integrity constraints and with undefined, 
abducible predicates. This work led to the demonstration with Phan Minh Dung and 
Francesca Toni that most logics for default reasoning can be regarded as special cases of 
assumption-based argumentation.  
 
The two main application areas to which Kowalski has made important contributions are 
legal reasoning and integrity checking in deductive databases. Working with Marek 
Sergot, he showed how LP and its extensions can be used to formalize legal rules and 
regulations, distinguishing between clear concepts, which are defined by logic programs, 
and vague concepts, which are undefined or abducible. Working with Fariba Sadri, he 
developed theorem-proving techniques, which reason forward from updates, to check for 
violation of integrity constraints.  
 
Recently, Kowalski�s main area of research has been the development of abductive logic 
programming as the thinking component of an intelligent agent interacting with the 
changing world. Working mainly with Fariba Sadri, he has developed an agent model in 
which beliefs are represented by logic programs and goals are represented by integrity 
constraints. Integrity constraints are used to represent different kinds of goals, including 
maintenance goals, prohibitions, and condition�action rules. Abducible predicates are 
used to represent observations and actions. 
 
The resulting agent model includes reactive thinking, which uses forward reasoning to 
derive maintenance goals and achievement goals from observations. It also includes 
proactive thinking, which uses backward reasoning to reduce achievement goals to action 
sub-goals.  
 
Kowalski�s current research focuses on the application of computational logic to 
cognitive science. This work aims to link logic�s traditional role as a normative model of 
thinking with a more radical proposal that logic can also serve as a descriptive model of 
human thinking. The work extends the combination of reactive and proactive thinking to 
include a kind of pre-active thinking, which uses forward reasoning to simulate 
alternative candidate actions, to derive their possible consequences, to help in choosing 
between them. 
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Work in Progress: 
 
A book, �The Logical Way to be Artificially Intelligent�, which presents 
Computational Logic informally, so that it can be used by ordinary people in everyday 
life.  
  
An investigation of thinking as the activation of links in a connection graph of sentences 
in clausal form. The hypothesis that the mind is organized as a collection of modules is 
explained by the possibility that such a graph may contain implicit or explicit sub-graphs, 
with a high degree of connectivity within sub-graphs and a low degree between sub-
graphs. 
 



An investigation of the relationships between object-orientation (OO) and abductive logic 
programming multi-agent systems (ALP systems). OO is the dominant paradigm in 
computing today, and it challenges logic as a way of looking at the world. ALP systems 
arguably combine the advantages of logic with the main benefits of OO.  
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Journal, 1983�2000; Joint Chairman, Program Committee, Conference on Automated 
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Teaching: Kowalski has supervised seventeen Ph.D. students at Imperial College in the 
field of Computational Logic, including Christopher Hogger, Keith Clark, Marek Sergot, 
Fariba Sadri, Kave Eshghi,  Suryanarayana Sripada ,  Francis McCabe, Francesca Toni, 
Tze Ho Fung, Christopher Preist, Jacinto Davila, and Yongyuth Perpoontanalarp. He also 
contributed to the supervision of a number of Ph.D. students at the University of 
Edinburgh, including David H. Warren,  
 
Vision Statement: Attempts to use traditional logic in artificial intelligence have led to the 
development of various improvements and extensions, including default reasoning, 
abduction and argumentation. These developments can also be applied to the original 
purpose of logic, to improve the quality of human thinking. 
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