COURSE DESCRIPTION

Department and Course Number: CSC 480      
Course Coordinator: Franz J. Kurfess
Course Title:  Artificial Intelligence
Course Credits:  4.0
Current Catalog Description:  

Programs and techniques that characterize artificial intelligence. Programming in a high level language. 3 lectures, 1 laboratory. Prerequisite: CSC/CPE 103 and CSC 141. 

Textbook:
Artificial Intelligence: A Modern Approach,  Russell and Norvig, Prentice Hall, 2nd ed., 2003.
References:  

Course Goals:  

For the student to:

1)
know classic examples of artificial intelligence

2)
know characteristics of programs that are "intelligent"

3)
understand the use of heuristics

4)
know a variety of ways to represent and search for information

5)
know the fundamentals of programming Artificial Intelligence problems in a high-level programming language

6)
consider ideas and issues associated with social, technical, and ethical uses of machines that involve "artificial" intelligence
Prerequisites by Topic:

The student should be familiar with programming at a level consistent with CSC 345 and be able to work with elementary logic in propositional and prepositional calculus environments.
Major Topics Covered in the Course:

1) Introduction and history of A.I.  (3 hours)

2) Intelligent Agents  (3 hours)

3) Problem Solving by Search:  depth-first, breadth-first, iterative deepening, best-first, A*, iterative deepening A*, SMA*, hill climbing, simulated annealing, some efficiency and complexity work   (6 hours)

4) Game Playing: comparison of human to machine approaches, minimax procedure, alpha-beta pruning, effectiveness of alpha-beta pruning,  state-of-the-art in specific games  (3 hours)
5) Knowledge and Reasoning: classifications of knowledge, representations,  logic, inference, propositional logic and applications, prepositional logic and applications, resolution, theorem proving, question & answers  (6 hours)

6) Learning: basic concepts, categorization and decision trees, induction of decision trees from data sets, neural networks, backpropagation method, (6 hours)

7) Future of A.I. and conclusions (3 hours)

LaboratoryAssignments:   (specify number of weeks on each)

1)
Artificial intelligence and intelligent agents (several labs)  ( 2 weeks)

2)
Term project   (8 weeks, interspersed with other assignments)

3)
Simple examples of intelligent agents  (1 week)

4)
Depth first and breadth first search  (l week)

5)
Advanced search  methods (1 week)

6)
Games with Minimax and Alpha-Beta Pruning  (1 weeks)

7)
Knowledge representation (1 week)

8)
Knowledge representation and reasoning  (1 week)

9)
Learning methods  (2 weeks)

Estimate CSAB Category Content:

	Category
	Core
	Advanced

	Data Structures
	
	3

	Algorithms
	
	3

	Software Design
	
	2

	Computer Organization and Architecture
	
	

	Concept of Programming Languages
	
	2


Oral and Written Communications:
Every student is required to submit at least 1  written reports (not including exams, tests, quizzes, or commented programs) of typically 10  pages and to make 1  oral presentations of typically  10  minutes duration.  Include only material that is graded for grammar, spelling, style, and so forth, as well as for technical content, completeness, and accuracy.

Social and Ethical Issues:
Please list the topics that address the social and ethical implications of computing covered in all course sections.  Estimate the class time spent on each topic.  In what ways are the students in this course graded on their understanding of these topics (e.g., test questions, essays, oral presentations, and so forth)? 

Students participate in discussions of moral and ethical uses of computers, particularly as they relate to machine intelligence. Quotes by well-known researchers like Weizenbaum and Dreyfus and current events are used to stimulate discussions both of ethical uses and ethical presentation of what computer systems actually do; that is, whether statements made about the capability or potential of A.I. systems are honest. Students discuss ideas such as the use of computer systems to make decisions in social contexts, and who bears responsibilities for decisions or actions made or influenced by computer systems. They also try to predict future uses of computers and reflect on whether they are desirable, and how likely such uses are.

At least fifteen minutes each week is spent on discussions such as the above. In most cases, such discussions emerge spontaneously from classroom discussions related to the respective topic, or triggered by current events.  The students are graded by work in this area only when they submit a written paper, or answer a related essay question on an exam. 

Theoretical Content:
Please list the types of theoretical material covered, and estimate the time devoted to such coverage.

Efficiency and complexity, and completeness where appropriate, are presented for the search and pruning techniques listed above. Outlines of proofs for efficiency and completeness are presented. Students are exposed to prepositional and predicate logic, and use it for simple knowledge representation and reasoning tasks. The theory takes about 20% of the class time.

Problem Analysis:
Please describe the analysis experiences common to all course sections. 

Most assignments assume that students are familiar with the process of tackling an “open-ended” problem, designing simple agents that perform elementary search, knowledge representation, and reasoning tasks. Students need to analyze the problem, and identify suitable data structures and algorithms to solve the task. The term project provides a more substantial analysis, design and implementation experience, where the students solve a problem of their own choosing in a team setting. System design is explicitly required and evaluated as part of their technical writeup. 

Solution Design:
Please describe the design experiences common to all course sections.

Both in the individual and in the team projects the students are required to develop solutions based on their choices of underlying data structures and elementary algorithms. For the team project, they are encouraged to tackle substantial problems, and design relatively complex systems that solve those problems. Due to time constraints, the implementation may be a prototype of limited functionality, but the design needs to cover a complete system.
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