B.S. in Computer Science
Curriculum Requirements (binding on students admitted Fall, 2008 and later)
Revised June, 2008 

The B.S. curriculum in Computer Science requires a minimum of 360 units and can be divided into the following sections: 

· Computer Science 

· Mathematics/Probability 

· Engineering and Natural Sciences 

· Humanities and Arts 

· Required Minor 

· Computing @ Carnegie Mellon 

· Free Electives 


· 15-111 Intermediate/Advanced Programming (students with no prior programming experience take 15-100 Introductory/Intermediate Programming and 15-111)

· 15-123 Effective Programming in C and UNIX

· 15-128 Freshman Immigration Course

----------------------------------------------------------------------------------------------------

· 15-211 Fundamental Data Structures and Algorithms (Prerequisite 15-251)

Description: 
Fundamental programming concepts are presented together with supporting theoretical foundations and practical applications. This course emphasizes the practical application of techniques for writing and analyzing programs: data abstraction, program verification, and performance analysis. These techniques are applied in the design and analysis of fundamental algorithms and data structures.

· 15-212 Principles of Programming


Description: 
This course presents principles and techniques of programming, focusing on sophisticated methods for specifying, constructing, and reasoning about computer programs. Via features of a high-level functional programming language (currently ML), this course concretely illustrates mechanisms for building user-defined data types, including recursive and polymorphic types, and infinite data structures such as streams; for building higher-order control constructs such as first-class functions and continuations; and for building large programs using advanced module composition. It also introduces the use of formal methods for specifying and verifying programs. 

· 15-213 Introduction to Computer Systems


Description: 
This course provides a programmer's view of how computer systems execute programs, store information, and communicate. It enables students to become more effective programmers, especially in dealing with issues of performance, portability and robustness. It also serves as a foundation for courses on compilers, networks, operating systems, and computer architecture, where a deeper understanding of systems-level issues is required. Topics covered include: machine-level code and its generation by optimizing compilers, performance evaluation and optimization, computer arithmetic, memory organization and management, networking technology and protocols, and supporting concurrent computation. 

· 15-251 Great Theoretical Ideas in Computer Science

Description: 
This course is about how to use theoretical ideas to formulate and solve problems in computer science. It integrates mathematical material with general problem solving techniques and computer science applications. Examples are drawn from Algorithms, Complexity Theory, Game Theory, Probability Theory, Graph Theory, Automata Theory, Algebra, Cryptography, and Combinatorics. Assignments involve both mathematical proofs and programming. 

· 15-451 Algorithm Design and Analysis

· one Communications course:

· 15-221 Technical Communication for Computer Scientists

`
Description: 
The course is designed for sophomore computer science majors to improve their abilities in practical, professional communications (both written and oral). It aims to help students compose clear, concise technical writings and oral presentations for multi-level audiences. Assignments include technical definitions, descriptions, instructions, process explanations, abstracts, memos, and research reports. Assignments may incorporate recent computer science research at Carnegie Mellon, projects in related technical courses, and professional case studies.

· one Applications elective:

· 15-323 Music Systems and Information Processing

· 15-381 Artificial Intelligence: Representation and Problem Solving

· 15-384 Robotic Manipulation

· 15-385 Computer Vision

· 15-413 Software Engineering

· 15-415 Database Applications

· 15-421 Web Commerce, Security and Privacy

· 15-437 Web Application Development

· 15-462 Computer Graphics

· 15-463 Computational Photography

· 15-482 Human Language Technologies

· 15-490 Computational Neuroscience

· 10-601 Artificial Intelligence: Machine Learning

· 16-362 Mobile Robot Programming Laboratory

· others as appropriate

· one Programming elective:

· 15-312 Foundations of Programming Languages

· 15-317 Constructive Logic

· 17-651 Models of Software Systems

· 21-300 Basic Logic

· 80-311 Computability and Incompleteness

· others as appropriate

· one Systems elective:

· 15-410 Operating System Design and Implementation

· 15-441 Computer Networks

· 18-447 Introduction to Computer Architecture

· others as appropriate

· one Theory elective:

· 15-354 Computational Discrete Mathematics

· 15-355 Modern Computer Algebra

· 15-414 Bug Catching: Automated Program Verification and Testing

· 15-453 Formal Languages and Automata

· 21-301 Combinatorics

· 21-484 Graph Theory

· others as appropriate

· two Computer Science electives
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Mathematics/Probability 

· 21-120 Differential & Integral Calculus

· 21-122 Integration, Differential Equations, and Approximation

· 21-127 Concepts of Mathematics

· 21-241 Matrix Algebra (or 21-341 Linear Algebra)

· one of the following Probability courses:

· 15-359 Probability and Computing  (Prerequistite: 15-211 and 15.251, and 3dim calculus)
Description: 
Probability theory has become indispensable in computer science. In areas such as artificial intelligence and computer science theory, probabilistic methods and ideas based on randomization are central. In other areas such as networks and systems, probability is becoming an increasingly useful framework for handling uncertainty and modeling the patterns of data that occur in complex systems. This course gives an introduction to probability as it is used in computer science theory and practice, drawing on applications and current research developments as motivation and context. Topics include combinatorial probability and random graphs, heavy tail distributions, concentration inequalities, various randomized algorithms, sampling random variables and computer simulation, and Markov chains and their many applications, from Web search engines to models of network protocols.  
· 21-325 Probability

· 36-217 Probability Theory and Random Processes

· 36-225 Introduction to Probability and Statistics I

· 36-625 Probability and Mathematical Statistics I
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Engineering and Natural Sciences 

Four engineering or science courses are required, of which at least one must have a laboratory component and at least two must be from the same department. At present, courses meeting the lab requirement are:
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Humanities and Arts 

All candidates for the bachelor's degree must complete a minimum of 63 units offered by the College of Humanities & Social Sciences and/or the College of Fine Arts. The humanities and arts (or general education) courses for SCS students are to meet the distribution requirements found on the SCS Humanities and Arts page. 
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Required Minor 

