MATH MAJOR REQUIREMENTS UCSD

MATH MAJOR REQUIREMENTS UCSD REPRESENT A COMPREHENSIVE SET OF ACADEMIC CRITERIA DESIGNED TO PREPARE STUDENTS
FOR ADVANCED STUDY AND CAREERS IN MATHEMATICS AND RELATED FIELDS. AT THE UNIVERSITY OF CALIFORNIA, SAN DIEGO,
THE MATH MAJOR IS STRUCTURED TO EQUIP STUDENTS WITH A SOLID FOUNDATION IN MATHEMATICAL THEORY, PRACTICAL
APPLICATION, AND CRITICAL PROBLEM-SOLVING SKILLS. THIS ARTICLE EXPLORES THE DETAILED CURRICULUM, PREREQUISITE
COURSES, AND ELECTIVE OPTIONS THAT CONSTITUTE THE MAJOR REQUIREMENTS AT UCSD. ADDITIONALLY, IT OUTLINES THE
ACADEMIC POLICIES, ADVISING RESOURCES, AND OPPORTUNITIES FOR SPECIALIZATION WITHIN THE MATH DEPARTMENT.
PROSPECTIVE AND CURRENT STUDENTS WILL FIND VALUABLE INSIGHTS INTO HOW TO NAVIGATE THE PROGRAM EFFECTIVELY TO
MEET GRADUATION STANDARDS AND CAREER OBJECTIVES. THE DISCUSSION ALSO HIGHLIGHTS THE IMPORTANCE OF FULFILLING
BOTH LOWER-DIVISION AND UPPER-DIVISION COURSEWORK TO BUILD A WELL-ROUNDED MATHEMATICAL EDUCATION. FOLLOWING
THIS INTRODUCTION, A CLEAR TABLE OF CONTENTS WILL GUIDE READERS THROUGH THE ESSENTIAL COMPONENTS OF THE MATH
MAJOR REQUIREMENTS AT UCSD.
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OvVERVIEW OF THE MATH MaJor AT UCSD

THE MATH MAJOR REQUIREMENTS AT UCSD ARE DESIGNED TO PROVIDE STUDENTS WITH BOTH THEORETICAL KNOWLEDGE AND
PRACTICAL SKILLS IN VARIOUS MATHEMATICAL DISCIPLINES. THE PROGRAM EMPHASIZES RIGOROUS COURSEWORK IN CALCULUS,
LINEAR ALGEBRA, ABSTRACT ALGEBRA, REAL ANALYSIS, AND OTHER FUNDAMENTAL AREAS. UCSD’s MATH DEPARTMENT
ENCOURAGES ANALYTICAL THINKING AND PROBLEM-SOLVING ABILITIES, WHICH ARE ESSENTIAL FOR CAREERS IN ACADEMIA,
INDUSTRY, DATA SCIENCE, FINANCE, AND TECHNOLOGY. THE CURRICULUM IS STRUCTURED TO ACCOMMODATE STUDENTS WITH
DIVERSE INTERESTS, INCLUDING APPLIED MATHEMATICS, PURE MATHEMATICS, AND INTERDISCIPLINARY APPLICATIONS. COMPLETING
THE MATH MAJOR AT UCSD INVOLVES MEETING A SEQUENCE OF PREREQUISITE COURSES, CORE CLASSES, AND ELECTIVES THAT
ENSURE A COMPREHENSIVE UNDERSTANDING OF THE SUBJECT.

Lower-DivisioN COURSE REQUIREMENTS

THE FOUNDATION OF THE MATH MAJOR REQUIREMENTS UCSD LIES IN THE COMPLETION OF SPECIFIED LOWER-DIVISION COURSES.
THESE COURSES INTRODUCE STUDENTS TO ESSENTIAL MATHEMATICAL CONCEPTS AND PREPARE THEM FOR MORE ADVANCED
STUDY. THE LOWER-DIVISION SEQUENCE TYPICALLY INCLUDES MULTI-VARIABLE CALCULUS, LINEAR ALGEBRA, AND DIFFERENTIAL
EQUATIONS. STUDENTS MUST ACHIEVE SATISFACTORY GRADES IN THESE COURSES TO PROGRESS TO UPPER-DIVISION CLASSES.
THE EMPHASIS DURING THIS STAGE IS ON MASTERING PROBLEM-SOLVING TECHNIQUES AND GAINING FAMILIARITY WITH
MATHEMATICAL NOTATION AND PROOF STRATEGIES.

Core Lower-DivisioN COURSES

STUDENTS PURSUING THE MATH MAJOR AT UCSD ARE REQUIRED TO COMPLETE THE FOLLOWING LOWER-DIVISION COURSES:



CaLcurus Sequence (CaLcurus I, 11, anp 1)

LINEAR ALGEBRA

o DIFFERENTIAL EQUATIONS

INTRODUCTION TO PROOFS OR DISCRETE MATHEMATICS

EACH COURSE BUILDS UPON THE PREVIOUS ONE, ENSURING A COHERENT PROGRESSION IN MATHEMATICAL UNDERSTANDING. For
EXAMPLE, CALCULUS COURSES COVER LIMITS, DERIVATIVES, INTEGRALS, AND MULTIVARIABLE FUNCTIONS, WHILE LINEAR
ALGEBRA INTRODUCES VECTOR SPACES AND MATRIX THEORY. THESE COURSES COLLECTIVELY FORM THE PREREQUISITES FOR
UPPER-DIVISION MATHEMATICS CLASSES.

UprPer-DivisioN Core COURSES

ONCE THE LOWER-DIVISION REQUIREMENTS ARE FULFILLED, STUDENTS CONTINUE WITH UPPERDIVISION CORE COURSES THAT
DEEPEN THEIR MATHEMATICAL EXPERTISE. THESE CLASSES FOCUS ON RIGOROUS THEORETICAL FRAMEWORKS AND ADVANCED
PROBLEM-SOLVING TECHNIQUES. THEY TYPICALLY INCLUDE REAL ANALYSIS, ABSTRACT ALGEBRA, AND ADVANCED LINEAR
ALGEBRA. THE UPPER-DIVISION CURRICULUM IS DESIGNED TO DEVELOP A STRONG FOUNDATION IN PURE MATHEMATICS, PREPARING
STUDENTS FOR GRADUATE STUDY OR PROFESSIONAL CAREERS.

EssenTiAL UpPPer-DivisioN CLASSES

THE MATH MAJOR REQUIREMENTS UCSD SPECIFY SEVERAL MANDATORY UPPER-DIVISION COURSES, SUCH AS!

ReaL ANALYSIS | AnND I

ABSTRACT ALGEBRA | AND ||

ADVANCED LINEAR ALGEBRA

o PROBABILITY AND STATISTICS OR DIFFERENTIAL EQUATIONS (ADVANCED)

THESE COURSES EMPHASIZE PROOF-WRITING, LOGICAL REASONING, AND ABSTRACT THINKING. REAL ANALYSIS INVOLVES THE
STUDY OF SEQUENCES, SERIES, CONTINUITY, AND MEASURE THEORY. ABSTRACT ALGEBRA COVERS GROUPS, RINGS, AND FIELDS,
PROVIDING THE ALGEBRAIC STRUCTURES NECESSARY FOR ADVANCED MATHEMATICS. SUCCESSFUL COMPLETION OF THESE
COURSES IS CRUCIAL FOR MEETING THE MATH MAJOR REQUIREMENTS UCSD AND FOR DEVELOPING A DEEP UNDERSTANDING OF
MATHEMATICAL THEORY.

ELECTIVE AND SPECIALIZATION OPTIONS

BEYOND THE CORE CURRICULUM, THE MATH MAJOR REQUIREMENTS UCSD INCLUDE ELECTIVE COURSES THAT ALLOW STUDENTS
TO TAILOR THEIR STUDIES ACCORDING TO INTERESTS AND CAREER GOALS. THE DEPARTMENT OFFERS A RANGE OF ELECTIVES IN
APPLIED MATHEMATICS, COMPUTATIONAL METHODS, NUMBER THEORY, TOPOLOGY, AND MATHEMATICAL BIOLOGY. THeSE
OPTIONS ENABLE STUDENTS TO EXPLORE INTERDISCIPLINARY APPLICATIONS AND SPECIALIZED AREAS WITHIN MATHEMATICS.

PopPuULAR ELECTIVE COURSES

STUDENTS CAN CHOOSE FROM ELECTIVES SUCH AS:



NUMERICAL ANALYSIS

o MATHEMATICAL MODELING

CoMPLEX ANALYSIS

o TOPOLOGY
o MATHEMATICAL LoaIic
o MATHEMATICS OF DATA SCIENCE
SELECTION OF ELECTIVES DEPENDS ON THE STUDENT’S INTERESTS AND THE INTENDED CAREER PATH. SOME ELECTIVES FOCUS ON

COMPUTATIONAL TECHNIQUES, WHILE OTHERS EMPHASIZE THEORETICAL CONSTRUCTS. THESE COURSES COMPLEMENT THE CORE
REQUIREMENTS AND ENHANCE THE ACADEMIC EXPERIENCE WITHIN THE MATH MAJOR AT UCSD.

ADDITIONAL ACADEMIC POLICIES AND REQUIREMENTS

IN ADDITION TO COMPLETING SPECIFIC COURSES, STUDENTS MUST ADHERE TO ACADEMIC POLICIES THAT FORM PART OF THE
MATH MAJOR REQUIREMENTS UCSD. THESE INCLUDE MINIMUM GRADE REQUIREMENTS, RESIDENCY REQUIREMENTS, AND UNIT
COMPLETIONS. STUDENTS ARE EXPECTED TO MAINTAIN A SATISFACTORY GPA IN THEIR MAJOR COURSES TO REMAIN IN GOOD
ACADEMIC STANDING. TRANSFER STUDENTS HAVE ADDITIONAL GUIDELINES TO ENSURE THEIR PREVIOUS COURSEWORK ALIGNS
wITH UCSD’s STANDARDS.

Key AcCADEMIC POLICIES
THE FOLLOWING POLICIES ARE INTEGRAL TO FULFILLING THE MATH MAJOR REQUIREMENTS UCSDZ
]. MINIMUM GRADE REQUIREMENTZ TYPICALLY, A GRADE OF C' OR HIGHER IS REQUIRED IN ALL MAJOR COURSES.

2. UNIT COMPLETION: STUDENTS MUST COMPLETE A SPECIFIED NUMBER OF UNITS WITHIN THE MATH DEPARTMENT AND
OVERALL TO GRADUATE.

3. RESIDENCY REQUIREMENT: A MINIMUM NUMBER OF UPPER-DIVISION UNITS MUST BE COMPLETED AT UCSD.

4. PREREQUISITE ENFORCEMENT: PROPER SEQUENCING OF COURSES IS MANDATORY, WITH PREREQUISITES STRICTLY
ENFORCED.

5. CAPSTONE OR SENIOR PROJECT: SOME TRACKS MAY REQUIRE A CULMINATING PROJECT OR THESIS.

(UNDERSTANDING AND ADHERING TO THESE POLICIES IS ESSENTIAL FOR TIMELY GRADUATION AND SUCCESSFUL COMPLETION OF
THE MATH MAJOR REQUIREMENTS AT UCSD.

ADVISING AND SUPPORT RESOURCES

UCSD PROVIDES EXTENSIVE ADVISING AND SUPPORT SERVICES TO HELP STUDENTS NAVIGATE THE MATH MAJOR REQUIREMENTS
EFFECTIVELY. ACADEMIC ADVISORS ASSIST WITH COURSE SELECTION, DEGREE PLANNING, AND CAREER GUIDANCE. THE MATH
DEPARTMENT ALSO OFFERS TUTORING, STUDY GROUPS, AND WORKSHOPS TO SUPPORT STUDENT SUCCESS. ADDITIONALLY,
FACULTY MEMBERS ARE ACCESSIBLE FOR MENTORSHIP AND RESEARCH OPPORTUNITIES.



AVAILABLE STUDENT RESOURCES

e FACULTY AND ACADEMIC ADVISORS

® MATH TUTORING CENTERS

® UNDERGRADUATE SEMINARS AND W/ ORKSHOPS
® RESEARCH AND INTERNSHIP OPPORTUNITIES

CAREER SERVICES AND GRADUATE SCHOOL PREPARATION

ENGAGING WITH THESE RESOURCES ENHANCES THE STUDENT EXPERIENCE AND ENSURES THAT THE MATH MAJOR REQUIREMENTS
UCSD ARE MET WITH CONFIDENCE AND ACADEMIC EXCELLENCE.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE GENERAL EDUCATION REQUIREMENTS FOR A MATH MAJOR AT UCSD?

UCSD MATH MAJORS MUST COMPLETE THE UNIVERSITY'S GENERAL EDUCATION REQUIREMENTS, INCLUDING THE BREADTH
REQUIREMENTS THAT COVER AREAS SUCH AS WRITING, SOCIAL SCIENCES, ARTS, AND CULTURE, IN ADDITION TO THEIR MAJOR
COURSEW ORK.

How MANY UPPER-DIVISION MATH COURSES ARE REQUIRED TO GRADUATE WITH A MATH
MAJOR AT UCSD?

UCSD REQUIRES MATH MAJORS TO COMPLETE AT LEAST SIX UPPER-DIVISION MATH COURSES AS PART OF THE MAJOR
REQUIREMENTS TO ENSURE DEPTH OF KNOWLEDGE IN ADVANCED MATHEMATICAL TOPICS.

ARE THERE ANY SPECIFIC PREREQUISITE COURSES NEEDED BEFORE ENROLLING IN UPPER-
DIVISION MATH CLASSES AT UCSD?

YES, STUDENTS MUST COMPLETE LOWER-DIVISION PREREQUISITES SUCH AS CALCULUS SeriEs (MATH 20A/B/C), LINEAR
ALGEBRA, AND PROOF W/RITING COURSES BEFORE ADVANCING TO UPPER-DIVISION MATH CLASSES.

CaN UCSD MATH MAJORS CHOOSE ELECTIVES OUTSIDE THE MATH DEPARTMENT TO
FULFILL THEIR MAJOR REQUIREMENTS?

UCSD MATH MAJORS HAVE SOME FLEXIBILITY TO CHOOSE ELECTIVES, BUT MOST MUST BE MATH COURSES. SOME RELATED
COURSES IN PHYSICS, COMPUTER SCIENCE, OR STATISTICS MAY COUNT WITH ADVISOR APPROVAL.

IS A SENIOR THESIS OR COMPREHENSIVE EXAM REQUIRED FOR THE MATH MAJOR AT
UCSD?

A SENIOR THESIS OR COMPREHENSIVE EXAM IS NOT GENERALLY REQUIRED FOR THE MATH MAJOR AT UCSD, HOWEVER, STUDENTS
MAY UNDERTAKE AN HONORS THESIS IF ENROLLED IN THE HONORS PROGRAM.

How poes UCSD ACCOMMODATE MATH MAJORS INTERESTED IN APPLIED MATHEMATICS



OR INTERDISCIPLINARY STUDIES?

UCSD OFFERS VARIOUS APPLIED MATH TRACKS AND ENCOURAGES INTERDISCIPLINARY STUDIES BY ALLOWING RELEVANT
COURSES IN COMPUTER SCIENCE, ENGINEERING, AND PHYSICS TO COUNT TOWARDS THE MAJOR WITH ADVISOR APPROVAL.

\WHAT GPA 1S REQUIRED IN MAJOR COURSES TO GRADUATE WITH A MATH DEGREE FROM
UCSD?

STUDENTS MUST MAINTAIN AT LEAST A 2.0 GPA IN THEIR MATH MAJOR COURSES TO MEET GRADUATION REQUIREMENTS AT
UCSD, THOUGH HIGHER STANDARDS MAY APPLY FOR HONORS OR GRADUATE SCHOOL PREPARATION.

ADDITIONAL RESOURCES

1. CALcULUS: EARLY TRANSCENDENTALS BY JAMES STEWART

THIS TEXTBOOK IS WIDELY USED IN UNIVERSITY-LEVEL CALCULUS COURSES, INCLUDING THOSE AT UCSD FOR MATH MAJORS. IT
COVERS LIMITS, DERIVATIVES, INTEGRALS, AND SERIES WITH CLEAR EXPLANATIONS AND NUMEROUS EXAMPLES. THE BOOK
BALANCES THEORY AND APPLICATIONS, MAKING IT A FOUNDATIONAL RESOURCE FOR STUDENTS STUDYING CALCULUS IN DEPTH.

2. LINEAR ALGEBRA AND ITS APPLICATIONS BY DAvID C. LAY

A COMPREHENSIVE INTRODUCTION TO LINEAR ALGEBRA, THIS BOOK IS ESSENTIAL FOR MATH MAJORS AT UCSD. IT PRESENTS
VECTOR SPACES, LINEAR TRANSFORMATIONS, MATRICES, AND EIGENVALUES WITH PRACTICAL APPLICATIONS AND
COMPUTATIONAL TECHNIQUES. THE TEXT IS KNOWN FOR ITS CLARITY AND ENGAGING EXERCISES THAT REINFORCE CONCEPTUAL
UNDERST ANDING.

3. INTRODUCTION TO REAL ANALYSIS BY ROBERT G. BARTLE AND DONALD R. SHERBERT

THIS BOOK PROVIDES A RIGOROUS APPROACH TO REAL ANALYSIS, A CORE SUBJECT FOR MATH MAJORs AT UCSD. Torics
INCLUDE SEQUENCES, SERIES, CONTINUITY, DIFFERENTIATION, AND INTEGRATION. |T EMPHASIZES PROOFS AND THEORETICAL
UNDERSTANDING, PREPARING STUDENTS FOR ADVANCED MATHEMATICAL THINKING AND RESEARCH.

4. ABSTRACT ALGEBRA BY DAVID S. DuMMIT AND RICHARD M. FOOTE

A STANDARD TEXT FOR ABSTRACT ALGEBRA COURSES, THIS BOOK COVERS GROUPS, RINGS, FIELDS, AND MODULES, ESSENTIAL
ForR UCSD MATH MAJORS. |IT COMBINES THEORY WITH NUMEROUS EXAMPLES AND EXERCISES TO DEVELOP STRONG ALGEBRAIC
INTUITION AND PROBLEM-SOLVING SKILLS. THE TEXT IS WELL-SUITED FOR BOTH BEGINNERS AND ADVANCED STUDENTS.

5. CoMPLEX VVARIABLES AND APPLICATIONS BY JAMES WARD BROWN AND RUEL V. CHURCHILL

THIS BOOK INTRODUCES THE THEORY OF COMPLEX VARIABLES WITH AN EMPHASIS ON APPLICATIONS RELEVANT TO ENGINEERING
AND SCIENCE. TOPICS INCLUDE COMPLEX FUNCTIONS, CONTOUR INTEGRATION, AND CONFORMAL MAPPING. |T IS OFTEN USED IN
UCSD COURSES TO BRIDGE PURE AND APPLIED MATHEMATICS.

6. ELEMENTARY DIFFERENTIAL GEOMETRY BY BARRETT O NeILL

FOCUSING ON THE GEOMETRY OF CURVES AND SURFACES, THIS TEXT IS IMPORTANT FOR STUDENTS INTERESTED IN DIFFERENTIAL
GEOMETRY AT UCSD. IT COVERS CURVATURE, GEODESICS, AND THE GAUSS-BONNET THEOREM WITH CLEAR EXPLANATIONS AND
ILLUSTRATIVE EXAMPLES. THE BOOK IS ACCESSIBLE TO THOSE WITH A BACKGROUND IN CALCULUS AND LINEAR ALGEBRA.

7. PROBABILITY AND STATISTICS BY MoRrrIS H. DEGROOT AND MARK J. SCHERVISH

THIS COMPREHENSIVE INTRODUCTION TO PROBABILITY AND STATISTICS IS ESSENTIAL FOR MATH MAJORS DEALING WITH
STOCHASTIC PROCESSES AND DATA ANALYSIS. THE BOOK COVERS PROBABILITY THEORY, RANDOM VARIABLES, DISTRIBUTIONS,
AND STATISTICAL INFERENCE. | T BALANCES THEORY WITH PRACTICAL APPLICATIONS AND COMPUTATIONAL METHODS.

8. NUMERICAL ANALYSIS BY RICHARD L. BURDEN AND J. DOUGLAS FAIRES

NUMERICAL METHODS ARE CRUCIAL FOR APPLIED MATHEMATICS, AND THIS TEXTBOOK COVERS ALGORITHMS FOR SOLVING
MATHEMATICAL PROBLEMS COMPUTATIONALLY. TOPICS INCLUDE INTERPOLATION, NUMERICAL INTEGRATION, AND SOLVING
DIFFERENTIAL EQUATIONS, ALL RELEVANT TO UCSD MATH MAJORS. THE BOOK EMPHASIZES ERROR ANALYSIS AND ALGORITHM
EFFICIENCY.

9. ToroLOGY BY JAMES R. MUNKRES
THIS TEXT IS A DEFINITIVE INTRODUCTION TO POINT-SET AND ALGEBRAIC TOPOLOGY, FOUNDATIONAL FOR ADVANCED MATH



STUDIES AT UCSD. IT EXPLORES TOPOLOGICAL SPACES, CONTINUITY, COMPACTNESS, CONNECTEDNESS, AND FUNDAMENTAL
GROUPS. MUNKRES' CLEAR WRITING STYLE AND THOROUGH PROOFS MAKE IT A FAVORITE AMONG STUDENTS AND INSTRUCTORS
ALIKE.
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