
carnegie mellon cs undergraduate
requirements
carnegie mellon cs undergraduate requirements represent a comprehensive set of academic
and extracurricular standards designed to prepare students for success in the competitive field of
computer science. This prestigious university is known for its rigorous curriculum, combining
theoretical foundations with practical application. Understanding these requirements is essential for
prospective students aiming to pursue a Bachelor of Science in Computer Science at Carnegie Mellon
University. The program emphasizes a strong foundation in mathematics, programming, and systems
design, coupled with interdisciplinary opportunities. This article provides a detailed overview of the
admissions criteria, core curriculum, elective options, and additional academic expectations. Readers
will gain insight into how Carnegie Mellon structures its computer science undergraduate program to
foster innovation, critical thinking, and technical expertise.
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Elective Coursework and Specializations
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Admissions Criteria for Carnegie Mellon CS
Undergraduate Program
Admission into the Carnegie Mellon CS undergraduate program is highly selective, reflecting the
institution’s commitment to academic excellence. Applicants must demonstrate outstanding
academic achievement, strong standardized test scores, and a passion for computer science. The
admissions process evaluates a combination of factors including high school coursework, GPA, SAT or
ACT scores, letters of recommendation, and personal statements.

Academic Performance and Coursework
A rigorous high school curriculum with advanced coursework in mathematics and science is essential.
Prospective students are encouraged to complete honors, Advanced Placement (AP), or International
Baccalaureate (IB) courses in subjects such as calculus, physics, and computer science. Carnegie
Mellon looks for students who have excelled in these challenging classes to ensure preparedness for
the demanding undergraduate curriculum.



Standardized Testing and Recommendations
Strong performance on standardized tests such as the SAT or ACT is important. Additionally, letters of
recommendation from teachers who can attest to the applicant’s abilities in STEM subjects and their
intellectual curiosity play a crucial role. These evaluations help the admissions committee assess the
candidate’s potential for success in the program.

Core Curriculum Requirements
The core curriculum for the Carnegie Mellon CS undergraduate degree is designed to build a solid
foundation in computer science principles, programming skills, and systems knowledge. These
mandatory courses ensure that students gain a comprehensive understanding of key concepts and
technologies.

Fundamental Computer Science Courses
Students must complete core courses covering areas such as algorithms, data structures,
programming languages, and software engineering. These classes develop problem-solving skills and
an understanding of computational theory.

Systems and Architecture
The curriculum includes courses focused on computer systems, operating systems, and computer
architecture. This knowledge equips students with an understanding of how software interacts with
hardware and the underlying principles of system design.

Mathematics Requirements
Mathematical proficiency is critical in computer science. Core math requirements typically include
calculus, discrete mathematics, probability, and linear algebra. These subjects provide the analytical
tools necessary for algorithm development and data analysis.

Elective Coursework and Specializations
Beyond the core curriculum, Carnegie Mellon offers a variety of elective courses that allow students to
tailor their education to specific interests within computer science. These electives enable
specialization and deeper exploration in cutting-edge areas.

Areas of Specialization
Students can choose electives in fields such as artificial intelligence, machine learning, cybersecurity,
human-computer interaction, robotics, and data science. These specialized courses provide advanced
knowledge and skills relevant to current industry demands and research frontiers.



Interdisciplinary Opportunities
The program encourages interdisciplinary study, allowing students to combine computer science with
fields like biology, economics, or design. This approach fosters innovation and broadens career
prospects.

Capstone and Project-Based Learning
Many electives involve project-based work or capstone projects that require students to apply
theoretical knowledge to real-world problems. These experiences are instrumental in developing
practical skills and teamwork abilities.

Mathematics and Science Prerequisites
Strong foundations in mathematics and science are prerequisites for success in the Carnegie Mellon
CS undergraduate program. These subjects support the technical components of the curriculum and
enhance problem-solving capabilities.

Mathematics Coursework
Applicants must have completed high school courses in algebra, geometry, trigonometry, and
preferably calculus. Early exposure to discrete mathematics and statistics is also advantageous for
prospective students.

Science Coursework
Completion of physics and chemistry courses at the high school level is recommended. These
sciences underpin understanding of computational models and hardware systems encountered during
the degree program.

Advanced Placement and College-Level Credits
Carnegie Mellon recognizes AP and other college-level credits in math and science, which can
sometimes satisfy prerequisite requirements or allow students to advance more quickly through the
undergraduate curriculum.

Additional Academic and Extracurricular Expectations
Carnegie Mellon values students who demonstrate not only academic excellence but also
engagement in extracurricular activities that reflect their passion for computer science and leadership
potential.



Research and Internship Experience
Participation in research projects, internships, or coding competitions prior to or during enrollment
enhances the learning experience and prepares students for careers in technology and academia.

Communication and Collaboration Skills
Effective communication and teamwork are integral to the program. Students are expected to
develop strong written and oral skills to collaborate successfully on group projects and presentations.

Continuous Learning and Adaptability
The dynamic nature of computer science requires students to be adaptable and committed to lifelong
learning. Carnegie Mellon encourages a growth mindset and proactive engagement with emerging
technologies and methodologies.

Strong academic record with emphasis on mathematics and science

Completion of core computer science courses in programming, algorithms, and systems

Elective specialization in cutting-edge fields such as AI and cybersecurity

Participation in research, internships, and extracurricular activities

Development of communication, collaboration, and problem-solving skills

Frequently Asked Questions

What are the core course requirements for Carnegie Mellon
CS undergraduates?
Carnegie Mellon CS undergraduates must complete core courses including Introduction to Computer
Science, Data Structures and Algorithms, Computer Systems, Software Engineering, and Theory of
Computation, among others, to build a strong foundation in computer science.

How many total units are required to graduate with a CS
degree at Carnegie Mellon?
A minimum of 360 units is required to graduate with a Computer Science degree at Carnegie Mellon
University, which includes core courses, electives, general education, and other degree requirements.



Are there any math prerequisites for the CMU CS
undergraduate program?
Yes, math prerequisites typically include calculus (Calculus 1 and 2), discrete mathematics, linear
algebra, and probability and statistics, as these are essential for understanding computer science
concepts.

Does Carnegie Mellon require a senior project or thesis for CS
undergraduates?
Yes, Carnegie Mellon CS undergraduates are required to complete a senior project or an equivalent
capstone experience, which involves applying their knowledge to a substantial research or
development project.

Can CS undergraduates at Carnegie Mellon choose electives
outside the department?
Yes, CS undergraduates at Carnegie Mellon can choose electives both within the Computer Science
department and from other departments, allowing them to tailor their education to their interests and
career goals.

Additional Resources
1. Introduction to Computer Science: An Interdisciplinary Approach
This book offers a comprehensive introduction to computer science concepts, emphasizing problem-
solving and algorithmic thinking. It aligns well with foundational courses in Carnegie Mellon’s CS
curriculum, providing a strong base in programming, data structures, and software development. The
interdisciplinary approach helps students apply computer science principles across various fields.

2. Discrete Mathematics and Its Applications
A core component of the Carnegie Mellon CS requirements involves discrete mathematics, and this
book is an excellent resource. It covers essential topics such as logic, set theory, combinatorics, graph
theory, and proof techniques. The clear explanations and numerous examples make it ideal for
undergraduates building a solid theoretical foundation.

3. Data Structures and Algorithm Analysis in C++
This book focuses on the design, implementation, and analysis of data structures and algorithms,
crucial areas in the CMU CS program. It helps students develop efficient coding practices and
understand complexity analysis. The use of C++ aligns with many programming courses offered at
Carnegie Mellon.

4. Computer Systems: A Programmer's Perspective
Understanding computer systems is vital for Carnegie Mellon CS students, and this book provides
deep insights into how software interacts with hardware. It covers topics such as machine-level
representation, memory hierarchy, and system-level I/O. The practical focus helps students bridge the
gap between high-level programming and system architecture.

5. Operating System Concepts



This classic text is fundamental for courses related to operating systems in the CMU curriculum. It
explores process management, memory management, file systems, and concurrency. The book’s
detailed explanations and case studies aid students in grasping complex OS concepts.

6. Artificial Intelligence: A Modern Approach
AI is a significant area of study at Carnegie Mellon, and this authoritative book covers a broad
spectrum of AI topics. It includes search algorithms, knowledge representation, machine learning, and
robotics. The comprehensive treatment of AI fundamentals supports advanced coursework and
research.

7. Computer Networks
Networking knowledge is essential for CMU CS undergraduates, and this book provides a thorough
introduction to network protocols, architecture, and security. It explains both theoretical foundations
and practical applications, helping students understand internet functionality and data
communication.

8. Software Engineering: A Practitioner's Approach
Software engineering principles are integral to the undergraduate requirements, and this book offers
a detailed exploration of software development life cycles, project management, and quality
assurance. It prepares students for collaborative and professional software development
environments.

9. Programming Language Pragmatics
This text delves into the design and implementation of programming languages, a topic emphasized
in Carnegie Mellon’s CS courses. It covers syntax, semantics, and runtime environments, helping
students analyze and understand different programming paradigms. The pragmatic approach aids in
both language design and compiler construction studies.
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Power Engineering contains a wealth of information on colleges and universities that offer graduate
work these exciting fields. The profiled institutions include those in the United States, Canada and
abroad that are accredited by U.S. accrediting bodies. Up-to-date data, collected through Peterson's
Annual Survey of Graduate and Professional Institutions, provides valuable information on degree
offerings, professional accreditation, jointly offered degrees, part-time and evening/weekend
programs, postbaccalaureate distance degrees, faculty, students, degree requirements, entrance
requirements, expenses, financial support, faculty research, and unit head and application contact
information. Readers will find helpful links to in-depth descriptions that offer additional detailed
information about a specific program or department, faculty members and their research, and much
more. In addition, there are valuable articles on financial assistance, the graduate admissions
process, advice for international and minority students, and facts about accreditation, with a current
list of accrediting agencies.
  carnegie mellon cs undergraduate requirements: Unlocking the Clubhouse Jane Margolis,
Allan Fisher, 2002 Looks at the gender gap that exists in computer science.
  carnegie mellon cs undergraduate requirements: Women Scientists in America Margaret
W. Rossiter, 2012-04-02 This survey of female scientists in recent American history “offers
compelling data alongside the multiple stories of individual women” (Science). The third volume of
Margaret W. Rossiter’s landmark survey of the history of American women scientists focuses on
their pioneering efforts and contributions from 1972 to the present. Central to this story are the
struggles and successes of women scientists in the era of affirmative action. Scores of previously
isolated women scientists were suddenly energized to do things they had rarely, if ever, done
before—form organizations and recruit new members, start rosters and projects, put out
newsletters, confront authorities, and even fight (and win) lawsuits. Rossiter follows the major
activities of these groups in several fields—from engineering to the physical, biological, and social
sciences—and their campaigns to raise consciousness, see legislation enforced, lobby for passage of
the Equal Rights Amendment, and serve as watchdogs of the media. This comprehensive volume also
covers the changing employment circumstances in the federal government, academia, industry, and
the nonprofit sector and discusses contemporary battles to increase the number of women members
of the National Academy of Science and women presidents of scientific societies. In writing this
book, Rossiter mined nearly one hundred previously unexamined archival collections and more than
fifty oral histories. With the thoroughness and resourcefulness that characterize the earlier volumes,
she recounts the rich history of the courageous and resolute women determined to realize their
scientific ambitions.
  carnegie mellon cs undergraduate requirements: Reconfiguring the Firewall Carol J.
Burger, Elizabeth G. Creamer, Peggy S. Meszaros, 2007-04-19 This comprehensive volume
addresses the global challenge of recruiting girls and women into majors and careers in information
technology. The studies are both illuminating and prescriptive for designing and implementing
intervention programs. An essential tool for college faculty and advisors who implement activities
and programs designed to promot
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Engineering & Applied Sciences 2012 Peterson's, 2012-03-09 Peterson's Graduate Programs in
Engineering & Applied Sciences 2012 contains a wealth of information on accredited institutions
offering graduate degree programs in these fields. Up-to-date data, collected through Peterson's
Annual Survey of Graduate and Professional Institutions, provides valuable information on degree
offerings, professional accreditation, jointly offered degrees, part-time and evening/weekend
programs, postbaccalaureate distance degrees, faculty, students, requirements, expenses, financial
support, faculty research, and unit head and application contact information. There are helpful links
to in-depth descriptions about a specific graduate program or department, faculty members and
their research, and more. There are also valuable articles on financial assistance, the graduate
admissions process, advice for international and minority students, and facts about accreditation,
with a current list of accrediting agencies.



  carnegie mellon cs undergraduate requirements: The Unofficial, Unbiased Guide to the 331
Most Interesting Colleges 2005 Kaplan, Inc, 2004-06-22 Engaging and informative, The Unofficial,
Unbiased Guide to the 331 Most Interesting Colleges 2005 is a must-read reference for every
college-bound student.
  carnegie mellon cs undergraduate requirements: Assessing and Responding to the Growth
of Computer Science Undergraduate Enrollments National Academies of Sciences, Engineering, and
Medicine, Division on Engineering and Physical Sciences, Computer Science and
Telecommunications Board, Policy and Global Affairs, Board on Higher Education and Workforce,
Committee on the Growth of Computer Science Undergraduate Enrollments, 2018-04-28 The field of
computer science (CS) is currently experiencing a surge in undergraduate degree production and
course enrollments, which is straining program resources at many institutions and causing concern
among faculty and administrators about how best to respond to the rapidly growing demand. There
is also significant interest about what this growth will mean for the future of CS programs, the role
of computer science in academic institutions, the field as a whole, and U.S. society more broadly.
Assessing and Responding to the Growth of Computer Science Undergraduate Enrollments seeks to
provide a better understanding of the current trends in computing enrollments in the context of past
trends. It examines drivers of the current enrollment surge, relationships between the surge and
current and potential gains in diversity in the field, and the potential impacts of responses to the
increased demand for computing in higher education, and it considers the likely effects of those
responses on students, faculty, and institutions. This report provides recommendations for what
institutions of higher education, government agencies, and the private sector can do to respond to
the surge and plan for a strong and sustainable future for the field of CS in general, the health of the
institutions of higher education, and the prosperity of the nation.
  carnegie mellon cs undergraduate requirements: The Insider's Guide to the Colleges, 2005
Yale Daily News Staff, 2004-07 College students discuss what colleges are really like, including
grades, sports, social life, alcohol policies, gender relations, admissions, and classes.
  carnegie mellon cs undergraduate requirements: InfoWorld , 2003-09-08 InfoWorld is
targeted to Senior IT professionals. Content is segmented into Channels and Topic Centers.
InfoWorld also celebrates people, companies, and projects.
  carnegie mellon cs undergraduate requirements: Encyclopedia of Computer Science
and Technology, Second Edition (Set) Phillip A. Laplante, 2017-10-02 With breadth and depth of
coverage, the Encyclopedia of Computer Science and Technology, Second Edition has a
multi-disciplinary scope, drawing together comprehensive coverage of the inter-related aspects of
computer science and technology. The topics covered in this encyclopedia include: General and
reference Hardware Computer systems organization Networks Software and its engineering Theory
of computation Mathematics of computing Information systems Security and privacy
Human-centered computing Computing methodologies Applied computing Professional issues
Leading figures in the history of computer science The encyclopedia is structured according to the
ACM Computing Classification System (CCS), first published in 1988 but subsequently revised in
2012. This classification system is the most comprehensive and is considered the de facto ontological
framework for the computing field. The encyclopedia brings together the information and historical
context that students, practicing professionals, researchers, and academicians need to have a strong
and solid foundation in all aspects of computer science and technology.
  carnegie mellon cs undergraduate requirements: Success Strategies for Parenting Gifted
Kids Kathleen Nilles, Jennifer L. Jolly, Tracy Ford Inman, Joan Franklin Smutny, 2021-09-23 When
parents need guidance on raising gifted kids, they can turn to Success Strategies for Parenting
Gifted Kids: Expert Advice From the National Association for Gifted Children. This collection of
practical, dynamic articles from NAGC's Parenting for High Potential magazine:
  carnegie mellon cs undergraduate requirements: CIS Higher Education Directory 2010
Derek Bingham, 2009-10
  carnegie mellon cs undergraduate requirements: The Insider's Guide to the Colleges, 2015



Staff of the Yale Daily News, 2014-07-01 With this new edition, The Insider's Guide to the Colleges
has been, for 41 years, the most relied-upon resource for high school students looking for honest
reports on colleges straight from the college students themselves. Having interviewed hundreds of
their peers on more than 330 campuses and by getting the inside scoop on everything from the
nightlife and professors to the newest dorms and wildest student organizations, the reporters at the
Yale Daily News have created the most candid college guide ever. In addition to the in-depth
profiles, this edition has been updated to include: * Essential statistics for every school, from
acceptance rates to popular majors * A College Finder to help students zero in on the perfect school
* All-new FYI sections with student opinions and outrageous advice The Insider's Guide to the
Colleges cuts through the glossy Web sites and brochures to uncover the things that matter most to
students, and by staying on top of trends, it gives both students and their parents the
straightforward information they need to choose the school that's right for them.
  carnegie mellon cs undergraduate requirements: Graduate Programs in Engineering &
Applied Sciences 2011 (Grad 5) Peterson's, 2011-05-01 Peterson's Graduate Programs in
Engineering & Applied Sciences contains a wealth of information on colleges and universities that
offer graduate degrees in the fields of Aerospace/Aeronautical Engineering; Agricultural
Engineering & Bioengineering; Architectural Engineering, Biomedical Engineering & Biotechnology;
Chemical Engineering; Civil & Environmental Engineering; Computer Science & Information
Technology; Electrical & Computer Engineering; Energy & Power engineering; Engineering Design;
Engineering Physics; Geological, Mineral/Mining, and Petroleum Engineering; Industrial
Engineering; Management of Engineering & Technology; Materials Sciences & Engineering;
Mechanical Engineering & Mechanics; Ocean Engineering; Paper & Textile Engineering; and
Telecommunications. Up-to-date data, collected through Peterson's Annual Survey of Graduate and
Professional Institutions, provides valuable information on degree offerings, professional
accreditation, jointly offered degrees, part-time and evening/weekend programs, postbaccalaureate
distance degrees, faculty, students, degree requirements, entrance requirements, expenses,
financial support, faculty research, and unit head and application contact information. As an added
bonus, readers will find a helpful See Close-Up link to in-depth program descriptions written by
some of these institutions. These Close-Ups offer detailed information about the specific program or
department, faculty members and their research, and links to the program Web site. In addition,
there are valuable articles on financial assistance and support at the graduate level and the
graduate admissions process, with special advice for international and minority students. Another
article discusses important facts about accreditation and provides a current list of accrediting
agencies.
  carnegie mellon cs undergraduate requirements: Study and Research Guide in
Computer Science Wolfgang Tölle, Jason Yasner, Michael Pieper, 2012-12-06 Computer science
departments at universities in the U.S.A. are world renowned. This handy reference guide gives
detailed profiles of 40 of the best known among them. The profiles are organized in a uniform layout
to present basic information, faculty, curriculum, courses for graduate students, affiilated
institutions, facilities, research areas, funding, selected projects, and collaborations. Two full
alphabetical listings of professors are included, one giving their universities and the other their
research areas. The guide will be indispensible for anyone - student or faculty, not only in the U.S.A.
- interested in research and education in computer science in the U.S.A.
  carnegie mellon cs undergraduate requirements: Readings in Human-Computer
Interaction Ronald M. Baecker, 2014-06-28 The effectiveness of the user-computer interface has
become increasingly important as computer systems have become useful tools for persons not
trained in computer science. In fact, the interface is often the most important factor in the success
or failure of any computer system. Dealing with the numerous subtly interrelated issues and
technical, behavioral, and aesthetic considerations consumes a large and increasing share of
development time and a corresponding percentage of the total code for any given application. A
revision of one of the most successful books on human-computer interaction, this compilation gives



students, researchers, and practitioners an overview of the significant concepts and results in the
field and a comprehensive guide to the research literature. Like the first edition, this book combines
reprints of key research papers and case studies with synthesizing survey material and analysis by
the editors. It is significantly reorganized, updated, and enhanced; over 90% of the papers are new.
An invaluable resource for systems designers, cognitive scientists, computer scientists, managers,
and anyone concerned with the effectiveness of user-computer interfaces, it is also designed for use
as a primary or supplementary text for graduate and advanced undergraduate courses in
human-computer interaction and interface design. - Human computer interaction--historical,
intellectual, and social - Developing interactive systems, including design, evaluation methods, and
development tools - The interaction experience, through a variety of sensory modalities including
vision, touch, gesture, audition, speech, and language - Theories of information processing and
issues of human-computer fit and adaptation
  carnegie mellon cs undergraduate requirements: Handbook of Research on Emerging
Advancements and Technologies in Software Engineering Ghani, Imran, Kadir, Wan Mohd Nasir
Wan, Ahmad, Mohammad Nazir, 2014-04-30 Advanced approaches to software engineering and
design are capable of solving complex computational problems and achieving standards of
performance that were unheard of only decades ago. Handbook of Research on Emerging
Advancements and Technologies in Software Engineering presents a comprehensive investigation of
the most recent discoveries in software engineering research and practice, with studies in software
design, development, implementation, testing, analysis, and evolution. Software designers,
architects, and technologists, as well as students and educators, will find this book to be a vital and
in-depth examination of the latest notable developments within the software engineering community.
  carnegie mellon cs undergraduate requirements: Making Software Andy Oram, Greg
Wilson, 2010-10-14 Many claims are made about how certain tools, technologies, and practices
improve software development. But which claims are verifiable, and which are merely wishful
thinking? In this book, leading thinkers such as Steve McConnell, Barry Boehm, and Barbara
Kitchenham offer essays that uncover the truth and unmask myths commonly held among the
software development community. Their insights may surprise you. Are some programmers really
ten times more productive than others? Does writing tests first help you develop better code faster?
Can code metrics predict the number of bugs in a piece of software? Do design patterns actually
make better software? What effect does personality have on pair programming? What matters more:
how far apart people are geographically, or how far apart they are in the org chart? Contributors
include: Jorge Aranda Tom Ball Victor R. Basili Andrew Begel Christian Bird Barry Boehm Marcelo
Cataldo Steven Clarke Jason Cohen Robert DeLine Madeline Diep Hakan Erdogmus Michael Godfrey
Mark Guzdial Jo E. Hannay Ahmed E. Hassan Israel Herraiz Kim Sebastian Herzig Cory Kapser
Barbara Kitchenham Andrew Ko Lucas Layman Steve McConnell Tim Menzies Gail Murphy Nachi
Nagappan Thomas J. Ostrand Dewayne Perry Marian Petre Lutz Prechelt Rahul Premraj Forrest
Shull Beth Simon Diomidis Spinellis Neil Thomas Walter Tichy Burak Turhan Elaine J. Weyuker
Michele A. Whitecraft Laurie Williams Wendy M. Williams Andreas Zeller Thomas Zimmermann
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