MATH UCSD COURSE OFFERINGS

MATH UCSD COURSE OFFERINGS PROVIDE A COMPREHENSIVE RANGE OF OPPORTUNITIES FOR STUDENTS INTERESTED IN
MATHEMATICS AT THE UNIVERSITY OF CALIFORNIA, SAN DIEGO. THESE OFFERINGS ENCOMPASS FOUNDATIONAL COURSES,
ADVANCED TOPICS, AND SPECIALIZED AREAS IN PURE AND APPLIED MATHEMATICS. THE MATH DEPARTMENT AT UCSD IS KNOWN
FOR ITS RIGOROUS CURRICULUM DESIGNED TO PREPARE STUDENTS FOR CAREERS IN ACADEMIA, INDUSTRY, AND RESEARCH.
W/HETHER STUDENTS SEEK TO DEEPEN THEIR THEORETICAL UNDERSTANDING OR APPLY MATHEMATICAL CONCEPTS TO REAL-
\WORLD PROBLEMS, THE AVAILABLE COURSES CATER TO DIVERSE INTERESTS AND ACADEMIC GOALS. THIS ARTICLE EXPLORES THE
STRUCTURE, CATEGORIES, AND HIGHLIGHTS OF MATH UCSD course OFFERINGS, PROVIDING INSIGHT INTO WHAT PROSPECTIVE
AND CURRENT STUDENTS CAN EXPECT. FOLLOWING THE INTRODUCTION, A DETAILED TABLE OF CONTENTS WILL GUIDE READERS
THROUGH THE MAIN SECTIONS FOR EASY NAVIGATION.

OVERVIEW OF THE MATHEMATICS DEPARTMENT AT UCSD

o UNDERGRADUATE MATH CoOURSE OFFERINGS

GRADUATE MATH CoURSE OFFERINGS

® SPECIALIZED AND INTERDISCIPLINARY MATH COURSES

ReseARCH OPPORTUNITIES AND SEMINARS

OVERVIEW OF THE MATHEMATICS DEPARTMENT AT UCSD

THE MATHEMATICS DEPARTMENT AT UCSD IS A LEADING ACADEMIC UNIT THAT EMPHASIZES BOTH THEORETICAL FOUNDATIONS
AND PRACTICAL APPLICATIONS OF MATHEMATICS. T IS STAFFED BY A DIVERSE GROUP OF FACULTY MEMBERS WHOSE EXPERTISE
SPANS NUMEROUS MATHEMATICAL DISCIPLINES. THE DEPARTMENT IS COMMITTED TO PROVIDING A ROBUST EDUCATIONAL
EXPERIENCE THROUGH ITS EXTENSIVE MATH UCSD COURSE OFFERINGS, RESEARCH PROGRAMS, AND OUTREACH ACTIVITIES. IT
SUPPORTS STUDENTS IN DEVELOPING CRITICAL THINKING, PROBLEM-SOLVING SKILLS, AND A DEEP APPRECIATION FOR
MATHEMATICAL CONCEPTS.

DepARTMENT MissiON AND GOALS

THe MissioN of THE UCSD MATHEMATICS DEPARTMENT IS TO ADVANCE MATHEMATICAL KNOWLEDGE AND EDUCATION THROUGH
INNOVATIVE TEACHING AND CUTTING-EDGE RESEARCH. THE COURSE OFFERINGS REFLECT THIS MISSION BY COVERING CLASSICAL
THEORIES AND MODERN DEVELOPMENTS. GOALS INCLUDE PREPARING STUDENTS FOR ACADEMIC AND PROFESSIONAL SUCCESS AND
FOSTERING AN ENVIRONMENT THAT ENCOURAGES CURIOSITY AND COLLABORATION WITHIN THE MATH COMMUNITY.

FAcuLTY ExPerTISE AND CONTRIBUTIONS

FACULTY MEMBERS CONTRIBUTE TO THE DEPARTMENT’S STRENGTH BY ENGAGING IN DIVERSE RESEARCH AREAS SUCH AS ALGEBRA,
ANALYSIS, GEOMETRY, TOPOLOGY, APPLIED MATHEMATICS, AND COMPUTATIONAL MATHEMATICS. THEIR EXPERTISE DIRECTLY
INFLUENCES THE DESIGN AND CONTENT OF MATH UCSD coursE OFFERINGS, ENSURING THEY REMAIN CURRENT AND RELEVANT TO
EMERGING TRENDS IN MATHEMATICS AND RELATED FIELDS.

UNDERGRADUATE MATH CoURSE OFFERINGS

THE UNDERGRADUATE CURRICULUM IN MATHEMATICS AT UCSD OFFERS A WIDE RANGE OF COURSES DESIGNED TO BUILD A SOLID



FOUNDATION AND PROGRESSIVELY INTRODUCE MORE COMPLEX TOPICS. THESE MATH UCSD COURSE OFFERINGS INCLUDE LOWER-
DIVISION COURSES FOR BEGINNERS AND UPPER-DIVISION CLASSES FOR ADVANCED STUDENTS. THE CURRICULUM IS STRUCTURED
TO ACCOMMODATE VARIOUS ACADEMIC INTERESTS AND CAREER PATHS.

Core Lower-DivisioN COURSES

STUDENTS BEGIN THEIR MATHEMATICAL EDUCATION WITH FOUNDATIONAL COURSES THAT COVER ESSENTIAL TOPICS SUCH AS
CALCULUS, LINEAR ALGEBRA, AND DISCRETE MATHEMATICS. THESE COURSES PROVIDE THE NECESSARY SKILLS AND KNOWLEDGE
FOR HIGHER-LEVEL STUDIES AND ARE PREREQUISITES FOR MANY ADVANCED MATH CLASSES.

CaLcurus |, II, anp I

LINEAR ALGEBRA
o DIFFERENTIAL EQUATIONS

® [NTRODUCTION TO PrROOFS AND LoaGIC

DISCRETE MATHEMATICS

UprPer-DivisioN COURSES AND ELECTIVES

UPPER-DIVISION MATH UCSD COURSE OFFERINGS DELVE INTO SPECIALIZED AREAS, PREPARING STUDENTS FOR RESEARCH AND
PROFESSIONAL APPLICATIONS. TOPICS INCLUDE REAL AND COMPLEX ANALYSIS, ABSTRACT ALGEBRA, NUMBER THEORY,
TOPOLOGY, AND MATHEMATICAL MODELING. ELECTIVES ALLOW STUDENTS TO EXPLORE INTERDISCIPLINARY APPLICATIONS AND
EMERGING FIELDS.

® REAL ANALYSIS

e CoMPLEX ANALYSIS

e ABSTRACT ALGEBRA

e TorPoLOGY

® PROBABILITY AND STATISTICS
e NUMERICAL ANALYSIS

o MATHEMATICAL MODELING

GRADUATE MATH Course OFFERINGS

THE GRADUATE PROGRAM AT UCSD PROVIDES ADVANCED TRAINING IN BOTH PURE AND APPLIED MATHEMATICS. GRADUATE
MATH UCSD COURSE OFFERINGS ARE DESIGNED TO PREPARE STUDENTS FOR RESEARCH, TEACHING, AND PROFESSIONAL CAREERS.
THE CURRICULUM ENCOURAGES DEPTH OF KNOWLEDGE AND SPECIALIZATION IN CHOSEN FIELDS.



Core GRADUATE COURSES

GRADUATE STUDENTS ARE REQUIRED TO COMPLETE CORE COURSES THAT REINFORCE THEIR UNDERSTANDING OF FUNDAMENT AL
MATHEMATICAL THEORIES AND TECHNIQUES. THESE COURSES FORM THE ACADEMIC BACKBONE FOR FURTHER STUDY AND
RESEARCH.

ADVANCED REAL ANALYSIS

ALGEBRAIC STRUCTURES

® FUNCTIONAL ANALYSIS

PARTIAL DIFFERENTIAL EQUATIONS

o TorpoLoOGY AND GEOMETRY

ELECTIVES AND SPECIAL ToOPICS

GRADUATE ELECTIVES AND SPECIAL TOPICS COURSES REFLECT CURRENT RESEARCH TRENDS AND FACULTY EXPERTISE. T HESE
MATH UCSD COURSE OFFERINGS INCLUDE SEMINARS AND CLASSES ON ADVANCED SUBJECTS SUCH AS ALGEBRAIC GEOMETRY,
MATHEMATICAL PHYSICS, COMPUTATIONAL MATHEMATICS, AND DATA SCIENCE.

ALGEBRAIC GEOMETRY

o MATHEMATICAL PHYSICS

o COMPUTATIONAL ALGEBRA

DATA SCIENCE AND MACHINE LEARNING

® STOCHASTIC PROCESSES

SPECIALIZED AND INTERDISCIPLINARY MATH COURSES

UCSD’s MATH UCSD COURSE OFFERINGS ALSO EMPHASIZE INTERDISCIPLINARY COLLABORATION, WHERE MATHEMATICS
INTERSECTS WITH OTHER SCIENTIFIC AND ENGINEERING DISCIPLINES. SPECIALIZED COURSES ADDRESS APPLICATIONS IN COMPUTER
SCIENCE, BIOLOGY, ECONOMICS, AND ENGINEERING.

APPLIED MATHEMATICS AND COMPUTATIONAL COURSES

APPLIED MATHEMATICS COURSES FOCUS ON USING MATHEMATICAL METHODS TO SOLVE REAL-WORLD PROBLEMS.
COMPUTATIONAL COURSES TEACH NUMERICAL TECHNIQUES AND ALGORITHMIC APPROACHES ESSENTIAL IN SCIENTIFIC COMPUTING
AND DATA ANALYSIS.

o MATHEMATICAL BioLoGY

® FINANCIAL MATHEMATICS



o NUMERICAL LINEAR ALGEBRA
o OPTIMIZATION METHODS

o COMPUTATIONAL METHODS IN SCIENCE AND ENGINEERING

INTERDISCIPLINARY PROGRAMS AND COLLABORATIONS

MANY MATH UCSD COURSE OFFERINGS ARE CROSS-LISTED OR OFFERED IN COLLABORATION WITH OTHER DEPARTMENTS,
ALLOWING STUDENTS TO ENGAGE WITH INTERDISCIPLINARY TOPICS. THESE PROGRAMS PREPARE STUDENTS FOR DIVERSE CAREERS
BY INTEGRATING MATHEMATICAL THEORY WITH PRACTICAL APPLICATIONS.

® MATHEMATICS AND COMPUTER SCIENCE JOINT COURSES
® MATHEMATICS AND EcoNomics COURSES
e QUANTITATIVE BloLoGY

DATA Science CerTIFICATE COURSES

ReSEARCH OPPORTUNITIES AND SEMINARS

BEYOND FORMAL COURSEWORK, UCSD OFFERS NUMEROUS RESEARCH OPPORTUNITIES AND SEMINARS THAT COMPLEMENT MATH
UCSD COURSE OFFERINGS. THESE EXPERIENCES ENABLE STUDENTS TO APPLY THEIR KNOWLEDGE, CONTRIBUTE TO ONGOING
INVESTIGATIONS, AND ENGAGE WITH THE BROADER MATHEMATICAL COMMUNITY.

UNDERGRADUATE RESEARCH PROGRAMS

UNDERGRADUATES ARE ENCOURAGED TO PARTICIPATE IN RESEARCH PROJECTS UNDER FACULTY MENTORSHIP. THESE PROGRAMS
PROVIDE HANDS-ON EXPERIENCE IN MATHEMATICAL INQUIRY AND EXPOSURE TO CURRENT TOPICS IN MATHEMATICS.

® RESEARCH APPRENTICESHIPS
e SUMMER RESEARCH PROGRAMS

e Honors THESIS PROJECTS

GRADUATE SEMINARS AND W/ ORKSHOPS

GRADUATE STUDENTS BENEFIT FROM SEMINARS AND WORKSHOPS THAT SHOWCASE CUTTING-EDGE RESEARCH AND FOSTER
INTERACTION AMONG SCHOLARS. THESE EVENTS COVER A WIDE ARRAY OF MATHEMATICAL FIELDS AND OFTEN FEATURE GUEST
SPEAKERS FROM PROMINENT INSTITUTIONS.

o MATHEMATICS COLLOQUIUM SERIES



® SPECIALIZED RESEARCH SEMINARS

® |NTERDISCIPLINARY W ORKSHOPS

FREQUENTLY AsSkeD QUESTIONS

WHAT TYPES OF MATH COURSES DOES UCSD OFFER FOR UNDERGRADUATES?

UCSD OFFERS A WIDE RANGE OF UNDERGRADUATE MATH COURSES INCLUDING CALCULUS, LINEAR ALGEBRA, DIFFERENTIAL
EQUATIONS, ABSTRACT ALGEBRA, REAL ANALYSIS, COMPLEX ANALYSIS, PROBABILITY, STATISTICS, AND APPLIED
MATHEMATICS.

ARE THERE ANY SPECIALIZED MATH COURSES FOCUSED ON DATA SCIENCE OR MACHINE
LEARNING AT UCSD?

YES, UCSD OFFERS SPECIALIZED COURSES THAT INTERSECT MATH WITH DATA SCIENCE AND MACHINE LEARNING, SUCH AS
MATHEMATICAL FOUNDATIONS OF DATA SCIENCE, STATISTICAL LEARNING, AND COMPUTATIONAL MATHEMATICS.

CAN UCSD MATH COURSES BE COUNTED TOWARDS ENGINEERING OR COMPUTER SCIENCE
DEGREES?

MaNy UCSD MATH COURSES CAN BE COUNTED AS ELECTIVES OR REQUIRED COURSES FOR ENGINEERING AND COMPUTER SCIENCE
DEGREES, PARTICULARLY THOSE IN APPLIED MATHEMATICS, LINEAR ALGEBRA, AND PROBABILITY.

Does UCSD oFFErR GRADUATE-LEVEL MATH COURSES AND SEMINARS?

UCSD PROVIDES A VARIETY OF GRADUATE-LEVEL MATH COURSES AND SEMINARS COVERING ADVANCED TOPICS IN PURE AND
APPLIED MATHEMATICS, SUCH AS ALGEBRAIC GEOMETRY, PDES/ TOPOLOGY, AND MATHEMATICAL PHYSICS.

How CAN | FIND THE CURRENT MATH COURSE OFFERINGS AT UCSD?

Y OU CAN FIND THE CURRENT MATH COURSE OFFERINGS AT UCSD BY VISITING THE UCSD MATHEMATICS DEPARTMENT WEBSITE
OR CHECKING THE UNIVERSITY'S COURSE CATALOG AND SCHEDULE OF CLASSES ONLINE.

ARE THERE ONLINE OR REMOTE MATH COURSES AVAILABLE AT UCSD?

UCSD OFFERS SOME ONLINE AND REMOTE MATH COURSES, ESPECIALLY IN RESPONSE TO INCREASED DEMAND FOR FLEXIBLE
LEARNING OPTIONS; AVAILABILITY VARIES BY QUARTER AND COURSE LEVEL.

ADDITIONAL RESOURCES

1. CaLcuLus: EARLY TRANSCENDENTALS

THIS TEXTBOOK COVERS THE FUNDAMENTAL CONCEPTS OF CALCULUS, INCLUDING LIMITS, DERIVATIVES, INTEGRALS, AND SERIES.
[T IS DESIGNED FOR STUDENTS BEGINNING THEIR STUDY OF CALCULUS AND EMPHASIZES UNDERSTANDING THROUGH CLEAR
EXPLANATIONS AND NUMEROUS EXAMPLES. THE BOOK SUPPORTS UCSD MATH COURSES THAT FOCUS ON SINGLE AND
MULTIVARIABLE CALCULUS, PROVIDING A SOLID FOUNDATION FOR FURTHER MATHEMATICAL STUDY.

2. LINEAR ALGEBRA AND ITS APPLICATIONS
A COMPREHENSIVE INTRODUCTION TO LINEAR ALGEBRA, THIS BOOK DISCUSSES VECTOR SPACES, LINEAR TRANSFORMATIONS,



MATRICES, EIGENVALUES, AND EIGENVECTORS. [T BALANCES THEORY WITH APPLICATIONS, MAKING IT SUITABLE FOR UCsD
STUDENTS IN LINEAR ALGEBRA COURSES. THE TEXT INCLUDES PRACTICAL PROBLEMS THAT RELATE TO VARIOUS FIELDS SUCH AS
ENGINEERING, ECONOMICS, AND COMPUTER SCIENCE.

3. INTRODUCTION TO PROBABILITY

THIS BOOK INTRODUCES THE CONCEPTS OF PROBABILITY THEORY AND ITS APPLICATIONS IN A CLEAR AND ACCESSIBLE MANNER.
TOPICS INCLUDE COMBINATORICS, RANDOM VARIABLES, EXPECTATION, AND DISTRIBUTIONS. IT ALIGNS WELL WITH UCSD
COURSES ON PROBABILITY AND STATISTICS, OFFERING STUDENTS A STRONG CONCEPTUAL AND COMPUTATIONAL

UNDERST ANDING.

4. DiSCRETE MATHEMATICS AND TS APPLICATIONS

COVERING FUNDAMENTAL TOPICS SUCH AS LOGIC, SET THEORY, COMBINATORICS, GRAPH THEORY, AND ALGORITHMS, THIS TEXT
IS IDEAL FOR UCSD COURSES IN DISCRETE MATHEMATICS. |T EMPHASIZES PROBLEM-SOLVING AND CRITICAL THINKING SKILLS
NEEDED FOR COMPUTER SCIENCE AND ADVANCED MATHEMATICS. THE BOOK INCLUDES NUMEROUS EXERCISES AND REAL-WORLD
APPLICATIONS.

5. OrDINARY DIFFERENTIAL EQUATIONS AND THEIR SOLUTIONS

THIS BOOK EXPLORES THE THEORY AND METHODS FOR SOLVING ORDINARY DIFFERENTIAL EQUATIONS (ODES), A KEY TOPIC IN
MANY UCSD MATH COURSES. |T EXPLAINS FIRST-ORDER AND HIGHER-ORDER ODES, SYSTEMS OF EQUATIONS, AND QUALITATIVE
BEHAVIOR OF SOLUTIONS. PRACTICAL EXAMPLES DEMONSTRATE HOW ODES MODEL REAL PHENOMENA IN PHYSICS, BIOLOGY, AND
ENGINEERING.

6. ABSTRACT ALGEBRA

DESIGNED FOR UPPER-DIVISION UCSD MATH COURSES, THIS TEXT INTRODUCES GROUPS, RINGS, FIELDS, AND OTHER ALGEBRAIC
STRUCTURES. |T PRESENTS RIGOROUS DEFINITIONS AND PROOFS WHILE MAINTAINING ACCESSIBILITY FOR STUDENTS NEW TO
ABSTRACT MATHEMATICS. THE BOOK FOSTERS DEEP UNDERSTANDING OF ALGEBRAIC PRINCIPLES ESSENTIAL FOR ADVANCED
STUDY.

7. REAL ANALYSIS: MODERN TECHNIQUES AND THEIR APPLICATIONS

THIS ADVANCED TEXTBOOK COVERS MEASURE THEORY, LEBESGUE INTEGRATION, AND FUNCTIONAL ANALYSIS, SUPPORTING
UCSD COURSES IN REAL ANALYSIS. |T FOCUSES ON DEVELOPING THEORETICAL TOOLS AND THEIR APPLICATIONS IN VARIOUS
BRANCHES OF MATHEMATICS. THE TEXT IS WELL-SUITED FOR STUDENTS PREPARING FOR GRADUATE-LEVEL STUDIES.

8. NUMERICAL METHODS FOR ENGINEERS AND SCIENTISTS

FOCUSING ON COMPUTATIONAL TECHNIQUES, THIS BOOK COVERS NUMERICAL SOLUTIONS TO EQUATIONS, INTERPOLATION,
DIFFERENTIATION, INTEGRATION, AND DIFFERENTIAL EQUATIONS. IT IS TAILORED TO UCSD COURSES THAT EMPHASIZE NUMERICAL
ANALYSIS AND SCIENTIFIC COMPUTING. STUDENTS LEARN TO IMPLEMENT ALGORITHMS AND UNDERSTAND THEIR ACCURACY AND
STABILITY.

9. MATHEMATICAL LoaGic

THIS BOOK INTRODUCES FORMAL LOGIC, PROOF TECHNIQUES, MODEL THEORY, AND COMPUTABILITY, RELEVANT TO THEORETICAL
COMPUTER SCIENCE AND ADVANCED MATHEMATICS COURSES AT UCSD. |T PROVIDES A FOUNDATION FOR UNDERSTANDING THE
STRUCTURE OF MATHEMATICAL REASONING AND THE LIMITS OF COMPUTATION. THE TEXT INCLUDES NUMEROUS EXERCISES TO
DEVELOP LOGICAL RIGOR.
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