What Courses Are Required For Computer
Science

Degree Requirements

» Computer Science required courses
49 credits

Computer Science elective courses
9 credits

Mathematics/Statistics
14 credits

Natural Sciences
6 to 8 credits

Additional requirements

Upper Division General Education requirements
Lower Division General Education requirements
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W/HAT COURSES ARE REQUIRED FOR COMPUTER SCIENCE IS A QUESTION THAT MANY ASPIRING STUDENTS ASK AS THEY EMBARK
ON THEIR ACADEMIC JOURNEY. COMPUTER SCIENCE IS A BROAD AND DYNAMIC FIELD THAT ENCOMPASSES VARIOUS ASPECTS OF
COMPUTING, PROGRAMMING, AND INFORMATION TECHNOLOGY. THE CURRICULUM IS DESIGNED TO EQUIP STUDENTS WITH THE
NECESSARY SKILLS AND KNOWLEDGE TO TACKLE COMPLEX COMPUTATIONAL PROBLEMS AND INNOVATE IN A TECHNOLOGY-DRIVEN
WORLD. IN THIS ARTICLE, WE'LL EXPLORE THE ESSENTIAL COURSES TYPICALLY REQUIRED FOR A COMPUTER SCIENCE DEGREE,
BREAKING THEM DOWN INTO CORE SUBJECTS, ELECTIVE AREAS, AND PRACTICAL EXPERIENCES.

Core Courses IN COMPUTER SCIENCE

CORE COURSES FORM THE FOUNDATION OF A COMPUTER SCIENCE DEGREE. | HESE COURSES INTRODUCE FUNDAMENTAL CONCEPTS
AND PRINCIPLES THAT EVERY COMPUTER SCIENTIST SHOULD KNOW:

1. INTRoDUCTION TO COMPUTER SCIENCE

THIS COURSE OFTEN SERVES AS THE GATEWAY TO THE FIELD, COVERING BASIC CONCEPTS OF COMPUTING, PROGRAMMING, AND
PROBLEM-SOLVING TECHNIQUES. TOPICS TYPICALLY INCLUDE:

- OVERVIEW OF COMPUTER SYSTEMS AND ARCHITECTURE
- INTRODUCTION TO ALGORITHMS AND DATA STRUCTURES
- BASIC PROGRAMMING CONCEPTS USING LANGUAGES LIKE PYTHON,JAVA, or C++

2. DATA STRUCTURES AND ALGORITHMS

UNDERSTANDING HOW TO ORGANIZE AND MANIPULATE DATA IS CRUCIAL. THIS COURSE EMPHASIZES:



- DIFFERENT TYPES OF DATA STRUCTURES (ARRAYS, LINKED LISTS, STACKS, QUEUES, TREES, GRAPHS)
- ALGORITHM DESIGN AND ANALYSIS
- TIME AND SPACE COMPLEXITY

3. CoMPUTER ORGANIZATION AND ARCHITECTURE

STUDENTS LEARN ABOUT THE INTERNAL WORKINGS OF COMPUTERS, INCLUDING:

- CPU ORGANIZATION AND OPERATION
- MEMORY HIERARCHY (RAM, CACHE, STORAGE)
- INPUT/OUTPUT SYSTEMS AND INTERFACING

4. OPERATING SYSTEMS

THIS COURSE DELVES INTO THE CRUCIAL SOFTWARE THAT MANAGES HARDWARE AND SOFTW ARE RESOURCES. KEY TOPICS
INCLUDE!:

- PROCESS MANAGEMENT AND SCHEDULING
- MEMORY MANAGEMENT AND VIRTUAL MEMORY
- FILE SYSTEMS AND |/ O MANAGEMENT

5. SOFTWARE ENGINEERING

STUDENTS LEARN ABOUT THE METHODOLOGIES AND PRACTICES FOR SOFTW ARE DEVELOPMENT, INCLUDING:

- SOFTWARE DEVELOPMENT LIFE cycLE (SDLC)
- REQUIREMENTS ANALYSIS AND SPECIFICATION
- TESTING, DEBUGGING, AND MAINTENANCE

6. DATABASE SYSTEMS

THIS COURSE COVERS THE DESIGN AND MANAGEMENT OF DATABASES, INCLUDING:

- RELATIONAL DATABASE MANAGEMENT SYSTEMS (RDBMS)
- SQL PROGRAMMING AND DATABASE QUERYING
- DATABASE DESIGN PRINCIPLES AND NORMALIZATION

7. CoMPUTER NETWORKS
UNDERSTANDING HOW DATA IS TRANSMITTED ACROSS NETWORKS IS VITAL. TOPICS INCLUDE:
- NET\X/ORK PROTOCOLS AND ARCHITECTURES

- LocaL ARea NETWORKS (LAN) AND WIDE AREA NETWORKS (W AN)
- INTERNET ARCHITECTURE AND SECURITY

MATHEMATICS COURSES

MATHEMATICS IS A CRITICAL COMPONENT OF COMPUTER SCIENCE. STUDENTS TYPICALLY COMPLETE SEVERAL MATH COURSES TO
STRENGTHEN THEIR ANALYTICAL AND PROBLEM~-SOLVING SKILLS:



1. DiSCRETE MATHEMATICS
THIS COURSE COVERS MATHEMATICAL STRUCTURES THAT ARE FUNDAMENTALLY DISCRETE RATHER THAN CONTINUOUS,

INCLUDING:

- LOGIC AND PROOF TECHNIQUES
- SET THEORY, COMBINATORICS, AND GRAPH THEORY
- FUNCTIONS, RELATIONS, AND ALGORITHMS

2. CALcuLUS
CALCULUS IS ESSENTIAL FOR UNDERSTANDING CHANGES AND MOTION, WHICH CAN APPLY TO ALGORITHMS AND SYSTEMS.

STUDENTS LEARN ABOUT:

- DERIVATIVES AND INTEGRALS
- MULTIVARIABLE CALCULUS
- APPLICATIONS OF CALCULUS IN COMPUTING

3. LINEAR ALGEBRA
LINEAR ALGEBRA PROVIDES THE TOOLS FOR ANALYZING LINEAR EQUATIONS AND TRANSFORMATIONS, WHICH ARE CRUCIAL IN

COMPUTER GRAPHICS, MACHINE LEARNING, AND MORE. KEY CONCEPTS INCLUDE:

- VECTORS AND MATRICES
- EIGENVALUES AND EIGENVECTORS
- LINEAR TRANSFORMATIONS

ELecTive Courses IN COMPUTER SCIENCE

BeYoND core COURSES, STUDENTS OFTEN HAVE THE OPTION TO CHOOSE ELECTIVES BASED ON THEIR INTERESTS AND CAREER
GOALS. THESE CAN VARY WIDELY, BUT SOME COMMON AREAS INCLUDE:

1. WeB DEVELOPMENT
STUDENTS LEARN ABOUT BUILDING AND MAINTAINING WEBSITES AND WEB APPLICATIONS. TOPICS OFTEN INCLUDE:
-HTML, CSS, JAVASCRIPT, AND FRONT-END FRAMEW ORKS

- BACK-END DEVELOPMENT WITH LANGUAGES LIKE PHP or NoDE.Js
- W/EB APPLICATION ARCHITECTURE AND DEPLOYMENT

2. MoBILE APP DEVELOPMENT

W/ITH THE RISE OF MOBILE TECHNOLOGY, THIS ELECTIVE FOCUSES ON CREATING APPS FOR SMARTPHONES AND TABLETS,
COVERING!:

- ANDROID AND IOS DEVELOPMENT
- User INTERFACE (UI) AND User expPeriENCE (UX) DESIGN
- MOBILE APPLICATION LIFECYCLE AND DEPLOYMENT



3. ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING
THIS RAPIDLY GROWING AREA COVERS ALGORITHMS AND METHODS FOR DEVELOPING INTELLIGENT SYSTEMS. STUDENTS EXPLORE:
- NEURAL NETW ORKS AND DEEP LEARNING

- NATURAL LANGUAGE PROCESSING
- REINFORCEMENT LEARNING AND Al ETHICS

4. CYBERSECURITY
AS DIGITAL THREATS GRO\X/, CYBERSECURITY REMAINS CRITICAL. THIS COURSE COVERS:
- NET\X/ORK SECURITY PRINCIPLES AND PRACTICES

- CRYPTOGRAPHY AND SECURE COMMUNICATIONS
- ETHICAL HACKING AND PENETRATION TESTING

5. GAME DEVELOPMENT
THIS ELECTIVE FOCUSES ON THE PRINCIPLES OF DESIGNING AND CREATING VIDEO GAMES, INCLUDING:
- GAME DESIGN THEORY AND MECHANICS

- GRAPHICS PROGRAMMING AND PHYSICS ENGINES
- GAME ENGINES LIKE UNITY orR UNREAL ENGINE

PRACTICAL EXPERIENCE

IN ADDITION TO COURSEWORK, PRACTICAL EXPERIENCE IS A VITAL COMPONENT OF A COMPUTER SCIENCE EDUCATION. MANY
PROGRAMS REQUIRE OR STRONGLY ENCOURAGE:

1. INTERNSHIPS

INTERNSHIPS PROVIDE STUDENTS WITH REAL-WORLD EXPERIENCE, ALLOWING THEM TO APPLY THEIR KNOWLEDGE IN PROFESSIONAL
SETTINGS. BENEFITS INCLUDE:

- NETWORKING OPPORTUNITIES
- EXPOSURE TO INDUSTRY PRACTICES
- ENHANCEMENT OF RESUMES AND JOB PROSPECTS

2. CAPSTONE PROJECTS
MANY DEGREE PROGRAMS REQUIRE A CAPSTONE PROJECT THAT SYNTHESIZES KNOWLEDGE FROM VARIOUS COURSES. STUDENTS

TYPICALLY:

- WORK IN TEAMS TO DEVELOP A SOFTWARE PROJECT
- PRESENT THEIR WORK TO FACULTY AND PEERS
- GAIN EXPERIENCE IN PROJECT MANAGEMENT AND COLLABORATION

3. ReseARCH OPPORTUNITIES

STUDENTS MAY HAVE THE CHANCE TO WORK WITH FACULTY ON RESEARCH PROJECTS, WHICH CAN DEEPEN THEIR UNDERSTANDING
OF SPECIFIC AREAS AND CONTRIBUTE TO ACADEMIC PUBLICATIONS. OPPORTUNITIES OFTEN INCLUDE:



- PARTICIPATING IN RESEARCH LABS
- ENGAGING IN INDEPENDENT STUDY PROJECTS
- ATTENDING CONFERENCES AND WORKSHOPS

CoNcCLUSION

IN SUMMARY, THE COURSES REQUIRED FOR A COMPUTER SCIENCE DEGREE LAY THE GROUNDWORK FOR A SUCCESSFUL CAREER IN
TECHNOLOGY AND COMPUTING. FROM FOUNDATIONAL SUBJECTS LIKE PROGRAMMING AND ALGORITHMS TO SPECIALIZED ELECTIVES
IN ARTIFICIAL INTELLIGENCE AND CYBERSECURITY, THE CURRICULUM IS DESIGNED TO PROVIDE STUDENTS WITH A COMPREHENSIVE
UNDERSTANDING OF THE FIELD. PRACTICAL EXPERIENCES, SUCH AS INTERNSHIPS AND CAPSTONE PROJECTS, FURTHER ENHANCE
LEARNING AND PREPARE STUDENTS FOR THE CHALLENGES OF THE INDUSTRY. AS TECHNOLOGY CONTINUES TO EVOLVE, THE
IMPORTANCE OF A SOLID EDUCATION IN COMPUTER SCIENCE REMAINS PARAMOUNT FOR THOSE LOOKING TO MAKE A SIGNIFICANT
IMPACT IN THE DIGITAL WORLD.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE CORE COURSES REQUIRED FOR A BACHELOR’s DEGREE IN COMPUTER
SCIENCE?

CORE COURSES TYPICALLY INCLUDE INTRODUCTION TO PROGRAMMING, DATA STRUCTURES, ALGORITHMS, COMPUTER
ARCHITECTURE, OPERATING SYSTEMS, AND SOFTW ARE ENGINEERING.

ARE THERE SPECIFIC MATH COURSES REQUIRED FOR A COMPUTER SCIENCE DEGREEP

YES/ MOST COMPUTER SCIENCE PROGRAMS REQUIRE COURSES IN CALCULUS/ DISCRETE MATHEMATICSI AND LINEAR ALGEBRA TO
BUILD A STRONG MATHEMATICAL FOUNDATION.

\NWHAT ELECTIVE COURSES CAN ENHANCE MY COMPUTER SCIENCE EDUCATION?

ELECTIVES SUCH AS ARTIFICIAL INTELLIGENCE, MACHINE LEARNING, W EB DEVELOPMENT, MOBILE APP DEVELOPMENT, AND
CYBERSECURITY CAN ENHANCE YOUR COMPUTER SCIENCE EDUCATION.

IS KNOWLEDGE OF PROGRAMMING LANGUAGES NECESSARY FOR A COMPUTER SCIENCE
DEGREE?

YES, KNOWLEDGE OF PROGRAMMING LANGUAGES SUCH AS PYTHON, JAVA, C++, AND JAVASCRIPT IS ESSENTIAL FOR
COMPLETING COURSEWORK AND PROJECTS IN COMPUTER SCIENCE.

Do COMPUTER SCIENCE PROGRAMS INCLUDE COURSES ON SOFT SKILLS?

MANY COMPUTER SCIENCE PROGRAMS INCORPORATE COURSES ON COMMUNICATION, TEAMWORK, AND PROJECT MANAGEMENT TO
HELP STUDENTS DEVELOP SOFT SKILLS THAT ARE CRUCIAL IN THE TECH INDUSTRY.
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Coursera | Foro Econémico Mundial
Jul 29, 2022 - Coursera partners with over 300 leading university and industry partners to offer a
broad catalogue of content and credentials, including courses, specializations, professional ...

15 cursos de negocios en linea gratuitos que puedes tomar en ...
Jan 31, 2019 - Echa un vistazo a estos cursos gratuitos en linea de algunas de las escuelas mas
prestigiosas del mundo.

Estas son las 10 principales tecnologias emergentes de 2024
Jul 3, 2024 - Las 10 tecnologias emergentes mas importantes de 2024 elegidas por el Foro van desde
la captura microbiana de carbono hasta los sistemas de estaciones de plataformas a ...

Perry G. Mehrling - Contribuyente de Agenda | Foro Economico ...
Perry G. Mehrling, Professor of Economics, joined the faculty of Barnard College in 1987, where he
teaches courses on the economics of money and banking, the history of money and ...

Davos 2024: Education Meets Al - Foro Economico Mundial
Feb 5, 2024 - Al offers novel opportunities for deeply personalized learning and tutoring and is set to
turbocharge the edtech industry while creating uncharted risks for today’s learners in ...

Tarun Khanna | Foro Econémico Mundial
Jorge Paulo Lemann Professor, Harvard Business School. First Director, Harvard's University-wide
South Asia Institute. Has taught courses related to entrepreneurship and economic ...

Oscar Vela | Foro Econémico Mundial
Vela Trevino has lectured courses in public finance, public policy and microeconomics both at The
University of Chicago and ITAM, México. Some of his research has been published in refereed ...

Fawad Qureshi | Foro Econdémico Mundial

Fawad is a technology leader with 20+ years of experience across 50+ countries. He excels in
enterprise data warehouses, big data analytics, and shared economy business models. As ...

Donald J. Trump - Contribuyente de Agenda | Foro Econdmico ...
Graduate, University of Pennsylvania’s Wharton School of Finance. Since January 2017, 45th
President of the United States of America. Real estate entrepreneur, having owned and ...

Erick Stephens | Foro Econdmico Mundial

Erick Stephens, CTO APAC, supports policy decision and delivers technology relevance and scalable
solutions into public sector markets in APAC. Participates in the Industry Council of ...

Coursera | Foro Econémico Mundial

Jul 29, 2022 - Coursera partners with over 300 leading university and industry partners to offer a
broad catalogue of content and credentials, including courses, specializations, professional
certificates, guided projects, and bachelor’s and master’s degrees.

15 cursos de negocios en linea gratuitos que puedes tomar en ...
Jan 31, 2019 - Echa un vistazo a estos cursos gratuitos en linea de algunas de las escuelas mas
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prestigiosas del mundo.

Estas son las 10 principales tecnologias emergentes de 2024

Jul 3, 2024 - Las 10 tecnologias emergentes mas importantes de 2024 elegidas por el Foro van desde
la captura microbiana de carbono hasta los sistemas de estaciones de plataformas a gran altitud.
Esto es lo que hay que saber.

Perry G. Mehrling - Contribuyente de Agenda | Foro Economico ...

Perry G. Mehrling, Professor of Economics, joined the faculty of Barnard College in 1987, where he
teaches courses on the economics of money and banking, the history of money and finance, and the
financial dimensions of the U.S. retirement, health, and education systems.

Davos 2024: Education Meets Al - Foro Econémico Mundial

Feb 5, 2024 - Al offers novel opportunities for deeply personalized learning and tutoring and is set to
turbocharge the edtech industry while creating uncharted risks for today’s learners in schools,
universities and workplaces. With learning being reshaped at breathtaking speed, how can
organizations and governments adapt to leverage the benefits of this new era? This session is ...

Tarun Khanna | Foro Econémico Mundial

Jorge Paulo Lemann Professor, Harvard Business School. First Director, Harvard's University-wide
South Asia Institute. Has taught courses related to entrepreneurship and economic development at
Harvard for over two decades. Young Global Leader, World Economic Forum. Fellow, Academy of
International Business. Co-founder of several entrepreneurial ventures across emerging markets. ...

Oscar Vela | Foro Econémico Mundial

Vela Trevino has lectured courses in public finance, public policy and microeconomics both at The
University of Chicago and ITAM, México. Some of his research has been published in refereed
journals in the U.S. and México.

Fawad Qureshi | Foro Econémico Mundial

Fawad is a technology leader with 20+ years of experience across 50+ countries. He excels in
enterprise data warehouses, big data analytics, and shared economy business models. As Global
Industry Field CTO, Fawad advises C-level executives across diverse sectors on leveraging data and
technology to drive success. His expertise in data monetization, data as a service, and data ...

Donald ]. Trump - Contribuyente de Agenda | Foro Econdémico ...

Graduate, University of Pennsylvania’s Wharton School of Finance. Since January 2017, 45th
President of the United States of America. Real estate entrepreneur, having owned and developed
many hotels, golf courses, and commercial and residential properties around the world. Television
producer and author. Produced and starred in the television show “The Apprentice”. Author of ...

Erick Stephens | Foro Econdmico Mundial

Erick Stephens, CTO APAC, supports policy decision and delivers technology relevance and scalable
solutions into public sector markets in APAC. Participates in the Industry Council of the Open
Government Partnership. Member of the World Quality Council for Local Governments, which
promotes and facilitates good practices in management systems of government activities. ...

Discover what courses are required for computer science degrees. Explore essential subjects and
skills needed for a successful career. Learn more now!
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