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Stanford computer science curriculum

Stanford University's computer science program offers diverse specialties that cater to various interests. Students can explore these areas through a curriculum that combines core classes with track specializations and elective courses. The core material of the CS program has been condensed into six essential classes, which all students take.
Following this foundation, students choose an area for in-depth study, known as their track specialization, comprising 4-5 classes. They can then supplement their studies with 2-4 elective courses, allowing them to either broaden their knowledge across different areas of CS or delve deeper into their chosen track. Track-related electives may include
courses outside the CS department for students pursuing interdisciplinary work, bridging departmental boundaries. Every student completes a capstone course as part of the Senior Project Requirement. For detailed information on specific classes, students can refer to course ranking sites like Carta and old class webpages, which often provide
valuable insights through student comments and official registrar data. When planning their course load, students should consider not only class difficulty but also assignment types to maintain a balanced schedule. A mix of programming classes and problem set classes is typically recommended. For precise information on courses and requirements,
students can consult the undergraduate engineering handbook or their specific program sheet, which serve as definitive sources. School of Engineering Requirements dictate that changes to these requirements must be approved by the School of Engineering Office of Student Affairs at least one quarter prior to a student's last quarter. This usually
occurs in winter quarter of senior year for most students. To receive approval for using AP credit to satisfy math and science requirements, students should submit their program sheet and unofficial transcript to Darlene Lazar in Huang 135. For Biocomputation and Computer Engineering tracks, refer to program sheets for specific requirements.
Math Calculus - Take Math 19/20/21 or have AP credit. For details on AP credit, see the Stanford AP Credit Chart's Calculus sections. In addition to Calculus, take Mathematics in Computer Science: CS103 (Mathematical Foundations of Computing) and CS109 (Introduction to Probability for Computer Scientists). Two more math electives are required
for the CS major. These can be any combination from an approved set of courses listed on your program sheet. Due to overlap, some class combinations cannot count towards the math requirement; check your program sheet for more information. Science requirements include: - Both a Mechanics class (PHYSICS21, PHYSICS41, or PHYSICS61) and
an Electricity and Magnetism class (PHYSICS23, PHYSICS43, or PHYSICS63) from the same series are required. Mixing classes from different series is acceptable. - Physics labs are not required for the CS major. Transfer credit for first-year physics classes that cover mechanics and E&M will also satisfy the physics requirement. This includes taking
physics at Foothill College or home over summer, but it's wise to check with the School of Engineering ahead of time. A 5 on the AP Chemistry exam will count as 4 units of science elective credit. The approved electives include PSYCH30 (Perception) and a list found in the Undergraduate Engineering Handbook. Engineering Fundamentals includes: -
Programming Abstractions (CS106B or CS106X), which covers the same topics as CS106B but at a faster pace. - Introductory Electronics (ENGR40) for an overview of electronics principles. - An engineering fundamentals elective from the School of Engineering's list, found in the Undergraduate Engineering Handbook. Given article text here Effective
as of the 2017-2018 program sheets, you can count an additional CS depth course in place of a second engineering fundamentals course towards your engineering electives. If you take ENGR40A, you must still complete the required Engineering Fundamentals units by taking 5 unit electives or filling the gap with your depth courses. For instance, if
you take CS106B, ENGR40A, and a 3 unit elective, you need 2 more units in your depth courses to meet the requirement. The TIS classes focus on exploring issues involving engineering, technology, and society. Any class from the School of Engineering's technology in society list can count towards this requirement. This year's Undergraduate
Engineering Handbook will also provide an updated list of eligible classes. CS106B introduces students to fundamental programming concepts and software engineering techniques using C++. The course teaches problem-solving skills, abstract data types, and recursion, covering topics like basic programming methodology, data abstractions, and
algorithmic analysis. CS107 transitions students from individual programming to working with UNIX machines. It covers computer systems' hardware, source code, machine architecture, memory models, compilation, and concurrency. CS110 builds larger-scale systems using operating system and networking abstractions, focusing on processes,
storage management, networking, and distributed systems. CS103 provides mathematical foundations for computer science, covering proof techniques, logic, induction, sets, functions, relations, formal languages, and algorithms like Turing Machines and NP-Completeness. CS109 teaches probability concepts relevant to computer scientists, including
material on random variables, conditional probability, and statistical inference. Computer Science Probability and Statistics Course Description The course covers probability and statistics relevant to computer science, including combinatorics, probability theory, Bayes' Theorem, Law of Large Numbers, Central Limit Theorem, and hypothesis testing.
It also explores applications of probability in areas like hashing, data analysis, inference, and machine learning. Additionally, Data Structures and Algorithms (CS161) teaches students tools to analyze and devise algorithms for various problems. The course provides a comprehensive understanding of algorithmic complexity analysis, recurrence
relations, master method, and different classes of algorithms and data structures. Tracks allow students to specialize in areas like Artificial Intelligence, Theory, Systems, Human-Computer Interaction, Graphics, Information, Biocomputation, Unsponsored, or individually designed. Electives enable students to explore broader topics in computer
science or delve deeper into specific subjects. These can include introductory classes or graduate-level coursework, allowing for flexibility and specialization. Professors or advisors can recommend relevant electives for research projects. The elective requirements are fulfilled by taking classes from the general CS electives list or track-specific lists,
including interdisciplinary courses. Senior Project/ Writing Option Students have several options to complete the senior project requirement. One common method is taking CS194, where students work on a project under faculty guidance. The course CS294 allows teams to develop a significant software application by applying valuable strategies in
design and engineering. At the end of the quarter, students display their projects to other students, teaching staff, and corporate representatives. C5294 also fulfills the WIM requirement. Another way to meet the senior project requirement is through CS210, where students work on challenges provided by corporate R&D labs over two quarters. Each
team has dedicated resources and a technical advisory board composed of instructors. This sequence offers time for experimentation and trying different approaches before focusing on a specific direction. Students can also develop relationships with companies and gain skills useful for managing teams or starting their own businesses. Additionally,
students can choose to undertake individual research projects under CS191 or its writing-intensive version, CS191W. These options provide valuable experience for those interested in research careers. However, taking CS191 requires finding a faculty member to oversee the project and filling out a senior proposal form with approval from the advisor
and Patrick Young. Another option is to do a senior honors thesis, which involves a year-long research project supervised by a faculty member in CS. Applications for this program are due by May 1, and more information can be found on the Honors Page. Lastly, students can take part in directed research classes through CS294 if they want to engage
in active research without having a specific project idea or prefer some guidance. The class focuses on a large single project led by the professor's interest, and students work on parts of the larger project for the quarter. To receive transfer credit, students must follow specific guidelines: they need to fulfill another requirement and see the senior
project page for details. Transfer credits from courses on the back of the program sheet require CS Department approval, which can be obtained by sending an email to Jerry Cain and Meredith Hutchin with required information such as class details, syllabus, and textbook list. For assistance beyond departmental matters, students should file a ticket
or visit the Student Services Center.
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