
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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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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