UC DAVIS MATH PHD

UC DAVIS MATH PHD PROGRAMS OFFER RIGOROUS ACADEMIC TRAINING AND RESEARCH OPPORTUNITIES IN VARIOUS
MATHEMATICAL DISCIPLINES. THE UNIVERSITY OF CALIFORNIA, DAVIS, IS RENOWNED FOR ITS COMPREHENSIVE GRADUATE
EDUCATION, PARTICULARLY IN THE FIELD OF MATHEMATICS WHERE STUDENTS ENGAGE DEEPLY WITH BOTH PURE AND APPLIED
MATHEMATICS. THIS ARTICLE EXPLORES THE KEY ASPECTS OF THE UC DAVIS MATH PHD PROGRAM, INCLUDING ITS CURRICULUM,
FACULTY EXPERTISE, RESEARCH AREAS, ADMISSIONS CRITERIA, FUNDING OPPORTUNITIES, AND CAREER PROSPECTS FOR
GRADUATES. BY UNDERSTANDING THESE ELEMENTS, PROSPECTIVE STUDENTS CAN BETTER APPRECIATE WHAT MAKES THE UC
DAVIS MATH PHD DISTINCTIVE AND HOW IT PREPARES SCHOLARS FOR SUCCESSFUL CAREERS IN ACADEMIA, INDUSTRY, AND
BEYOND. THE FOLLOWING SECTIONS PROVIDE A DETAILED OVERVIEW OF THE PROGRAM STRUCTURE, RESEARCH ENVIRONMENT,
AND THE SUPPORT SYSTEM AVAILABLE TO DOCTORAL CANDIDATES.

ProGrAM OVERVIEW AND CURRICULUM

RESEARCH AREAS AND FACULTY EXPERTISE

ADMISSION REQUIREMENTS AND APPLICATION PROCESS

FUNDING, FELLOWSHIPS, AND FINANCIAL SUPPORT

CAREER OUTCOMES AND ALUMNI SUCCESS

ProGRAM OVERVIEW AND CURRICULUM

THe UC DAVIS MATH PHD PROGRAM IS DESIGNED TO DEVELOP ADVANCED EXPERTISE IN MATHEMATICS THROUGH A COMBINATION
OF COURSEWORK, QUALIFYING EXAMS, RESEARCH, AND DISSERTATION \¥ORK. THE PROGRAM EMPHASIZES BOTH THEORETICAL
FOUNDATIONS AND PRACTICAL APPLICATIONS, PREPARING STUDENTS TO CONTRIBUTE TO A BROAD RANGE OF MATHEMATICAL
FIELDS. TYPICALLY, STUDENTS SPEND THE FIRST TWO YEARS COMPLETING CORE COURSES AND PREPARING FOR COMPREHENSIVE
EXAMS THAT ASSESS THEIR MASTERY OF FUNDAMENTAL TOPICS.

Core CurricuLUM COMPONENTS

CORE COURSES COVER ESSENTIAL AREAS SUCH AS ALGEBRA, ANALYSIS, TOPOLOGY, AND DIFFERENTIAL EQUATIONS. THESE
COURSES PROVIDE A THOROUGH GROUNDING IN MATHEMATICAL THEORY AND METHODOLOGIES. STUDENTS ALSO HAVE
OPPORTUNITIES TO TAKE ELECTIVE CLASSES TAILORED TO THEIR RESEARCH INTERESTS, INCLUDING SPECIALIZED TOPICS IN
APPLIED MATHEMATICS, MATHEMATICAL PHYSICS, AND COMPUTATIONAL MATHEMATICS.

QUALIFYING EXAMINATIONS

QUALIFYING EXAMS PLAY A CRITICAL ROLE IN THE UC DAVIS MATH PHD PROGRAM. THESE EXAMINATIONS TEST A STUDENT’S
READINESS TO UNDERTAKE INDEPENDENT RESEARCH AND ARE ADMINISTERED AFTER THE COMPLETION OF CORE COURSEW ORK.
SUCCESS ON THESE EXAMS ALLOWS STUDENTS TO ADVANCE TO CANDIDACY AND FOCUS ON DISSERTATION RESEARCH UNDER
THE GUIDANCE OF FACULTY ADVISORS.

DISSERTATION AND RESEARCH TRAINING

THE DISSERTATION PHASE INVOLVES ORIGINAL RESEARCH THAT CONTRIBUTES NEW KNOWLEDGE TO THE FIELD OF MATHEMATICS.
STUDENTS WORK CLOSELY WITH FACULTY MENTORS TO IDENTIFY RESEARCH PROBLEMS, DEVELOP METHODOLOGIES, AND PUBLISH
THEIR FINDINGS. THIS PHASE TYPICALLY SPANS SEVERAL YEARS AND CULMINATES IN A FORMAL DEFENSE BEFORE A COMMITTEE OF



EXPERTS.

ReSEARCH AREAS AND FACULTY EXPERTISE

THe UC DAVIS MATH PHD PROGRAM BOASTS A DIVERSE RANGE OF RESEARCH AREAS SUPPORTED BY A DISTINGUISHED FACULTY.
THE DEPARTMENT ENCOURAGES INTERDISCIPLINARY COLLABORATION, ALLOWING STUDENTS TO ENGAGE WITH CUTTING-EDGE
PROBLEMS IN BOTH PURE AND APPLIED MATHEMATICS.

PURE MATHEMATICS

FACULTY SPECIALIZING IN PURE MATHEMATICS FOCUS ON AREAS SUCH AS ALGEBRAIC GEOMETRY, NUMBER THEORY, TOPOLOGY,
AND FUNCTIONAL ANALYSIS. RESEARCH IN THESE FIELDS OFTEN INVOLVES ABSTRACT THEORETICAL CONSTRUCTS WITH
APPLICATIONS SPANNING MULTIPLE DOMAINS OF MATHEMATICS.

APPLIED MATHEMATICS AND COMPUTATIONAL SCIENCE

APPLIED MATHEMATICS RESEARCH AT UC DAVIS INCLUDES MATHEMATICAL MODELING, NUMERICAL ANALYSIS, SCIENTIFIC
COMPUTING, AND DATA SCIENCE. THE DEPARTMENT COLLABORATES WITH OTHER UNIVERSITY UNITS TO ADDRESS REAL-WORLD
PROBLEMS IN ENGINEERING, BIOLOGY, AND FINANCE.

INTERDISCIPLINARY COLLABORATIONS

THe UC DAVIS MATH PHD PROGRAM SUPPORTS INTERDISCIPLINARY PROJECTS THAT INTERSECT WITH PHYSICS, COMPUTER
SCIENCE, AND STATISTICS. THESE COLLABORATIONS ENHANCE THE RESEARCH EXPERIENCE BY INTEGRATING DIVERSE PERSPECTIVES
AND TECHNIQUES, ENRICHING THE ACADEMIC ENVIRONMENT FOR DOCTORAL CANDIDATES.

ADMISSION REQUIREMENTS AND APPLICATION PROCESS

AbmissioN To THE UC DAVIS MATH PHD PROGRAM IS COMPETITIVE AND REQUIRES A STRONG ACADEMIC BACKGROUND IN
MATHEMATICS OR A RELATED FIELD. THE ADMISSIONS COMMITTEE EVALUATES APPLICANTS BASED ON THEIR ACADEMIC RECORDS,
LETTERS OF RECOMMENDATION, STATEMENT OF PURPOSE, AND STANDARDIZED TEST SCORES WHEN APPLICABLE.

ACADEMIC PREREQUISITES

APPLICANTS TYPICALLY NEED A BACHELOR’S OR MASTER’S DEGREE IN MATHEMATICS OR A CLOSELY RELATED DISCIPLINE.
COURSEWORK IN ADVANCED CALCULUS, LINEAR ALGEBRA, AND ABSTRACT ALGEBRA IS ESSENTIAL FOR SUCCESS IN THE PROGRAM.
DEMONSTRATED RESEARCH EXPERIENCE OR STRONG MATHEMATICAL WRITING SKILLS CAN STRENGTHEN AN APPLICATION.

APPLICATION COMPONENTS

THE APPLICATION PACKAGE INCLUDES:

o OFFICIAL TRANSCRIPTS FROM ALL POST-SECONDARY INSTITUTIONS ATTENDED
® | ETTERS OF RECOMMENDATION FROM FACULTY FAMILIAR WITH THE APPLICANT’S ACADEMIC ABILITIES

e A STATEMENT OF PURPOSE OUTLINING RESEARCH INTERESTS AND CAREER GOALS



o GRE GENERAL TEST SCORES (WHEN REQUIRED OR RECOMMENDED )

o GRE MATHEMATICS SUBJECT TEST SCORES (OPTIONAL BUT ENCOURAGED IN SOME CASES)

SeLECTION CRITERIA

THE ADMISSIONS COMMITTEE PLACES EMPHASIS ON ACADEMIC EXCELLENCE, RESEARCH POTENTIAL, AND ALIGNMENT OF INTERESTS
WITH FACULTY EXPERTISE. COMPETITIVE APPLICANTS OFTEN HAVE A STRONG QUANTITATIVE BACKGROUND, RELEVANT
RESEARCH OR INTERNSHIP EXPERIENCE, AND CLEAR ACADEMIC OBJECTIVES.

FUNDING, FELLOWSHIPS, AND FINANCIAL SUPPORT

UC DAVIS PROVIDES A RANGE OF FUNDING OPTIONS FOR MATH PHD STUDENTS, INCLUDING TEACHING ASSISTANTSHIPS,
RESEARCH ASSISTANTSHIPS, FELLOWSHIPS, AND GRANTS. FINANCIAL SUPPORT IS CRUCIAL FOR ENABLING STUDENTS TO FOCUS
ON THEIR STUDIES AND RESEARCH.

TEACHING AND RESEARCH ASSISTANTSHIPS

MANY DOCTORAL CANDIDATES RECEIVE FUNDING THROUGH ASSISTANTSHIPS, WHICH INVOLVE TEACHING UNDERGRADUATE
COURSES OR SUPPORTING FACULTY RESEARCH PROJECTS. THESE POSITIONS OFFER STIPENDS AND TUITION REMISSION, MAKING
THEM A PRIMARY SOURCE OF FINANCIAL AID FOR GRADUATE STUDENTS.

FeLLOwSHIP OPPORTUNITIES

FELLOWSHIPS ARE AW ARDED BASED ON ACADEMIC MERIT AND RESEARCH PROMISE. UC DAVIS AND EXTERNAL ORGANIZATIONS
OFFER FELLOWSHIPS THAT PROVIDE STIPENDS WITHOUT WORK OBLIGATIONS, ALLOWING RECIPIENTS TO CONCENTRATE FULLY
ON THEIR RESEARCH ACTIVITIES.

ADDITIONAL FINANCIAL RESOURCES

GRADUATE STUDENTS MAY ALSO APPLY FOR TRAVEL GRANTS, CONFERENCE FUNDING, AND DIVERSITY FELLOWSHIPS. THeSE
RESOURCES HELP SUPPORT PROFESSIONAL DEVELOPMENT AND BROADEN ACADEMIC NET\WORKS.

CAREER OUTCOMES AND ALUMNI SUCCESS

GRADUATES of THE UC DAVIS MATH PHD PROGRAM HAVE ACHIEVED SUCCESS IN A VARIETY OF PROFESSIONAL PATHS,
INCLUDING ACADEMIA, INDUSTRY, GOVERNMENT, AND NON-PROFIT SECTORS. THE PROGRAM’S EMPHASIS ON RIGOROUS TRAINING
AND RESEARCH PREPARES STUDENTS FOR DIVERSE CAREER OPPORTUNITIES.

AcADeEMIC CAREERS

MANY ALUMNI SECURE FACULTY POSITIONS AT UNIVERSITIES AND COLLEGES, CONTRIBUTING TO TEACHING AND RESEARCH IN
MATHEMATICS. THE PROGRAM’S STRONG RESEARCH FOUNDATION EQUIPS GRADUATES TO PURSUE POSTDOCTORAL FELLOWSHIPS
AND TENURE-TRACK ROLES.



INDUSTRY AND GOVERNMENT ROLES

GRADUATES WITH APPLIED MATHEMATICS EXPERTISE FREQUENTLY FIND EMPLOYMENT IN TECHNOLOGY FIRMS, FINANCIAL
INSTITUTIONS, AND GOVERNMENT AGENCIES. THEIR SKILLS IN MODELING, DATA ANALYSIS, AND COMPUTATION ARE HIGHLY
VALUED ACROSS MULTIPLE SECTORS.

ProFessIONAL DEVELOPMENT AND NET\WORKING

THe UC DAVIS MATH DEPARTMENT SUPPORTS CAREER DEVELOPMENT THROUGH WORKSHOPS, SEMINARS, AND NET\WORKING
EVENTS. ALUMNI NETWORKS PROVIDE ONGOING CONNECTIONS THAT FACILITATE JOB PLACEMENT AND COLLABORATIVE
OPPORTUNITIES.

FREQUENTLY ASkeD QUESTIONS

\WHAT ARE THE ADMISSION REQUIREMENTS FOR THE UC DAvIS MATH PHD PROGRAM?

Tre UC DAvIS MATH PHD PROGRAM REQUIRES A STRONG BACKGROUND IN MATHEMATICS, A BACHELOR'S OR MASTER'S DEGREE
INMATH OR A RELATED FIELD, GRE SCORES (IF APPLICABLE), LETTERS OF RECOMMENDATION, A STATEMENT OF PURPOSE, AND
TRANSCRIPTS. APPLICANTS SHOULD DEMONSTRATE READINESS FOR ADVANCED RESEARCH IN MATHEMATICS.

\W/HAT RESEARCH AREAS ARE AVAILABLE IN THE UC DAvIS MATH PHD PROGRAM?

UC DAVIS OFFERS RESEARCH OPPORTUNITIES IN VARIOUS AREAS INCLUDING ALGEBRA, ANALYSIS, APPLIED MATHEMATICS,
GEOMETRY AND TOPOLOGY, MATHEMATICAL PHYSICS, NUMBER THEORY, PROBABILITY, AND STATISTICS.

How LONG DOES IT TYPICALLY TAKE TO COMPLETE A MATH PHD AT UC DAvIS?

THE TYPICAL TIME TO COMPLETE A MATH PHD AT UC DAVIS IS ABOUT 5 TO 6 YEARS, DEPENDING ON THE STUDENT'S
PROGRESS, RESEARCH TOPIC, AND DISSERTATION COMPLETION.

ARE THERE FUNDING AND ASSISTANTSHIP OPPORTUNITIES FOR UC DAvVIS MATH PHD
STUDENTS?

Yes, MosT UC DAvis MATH PHD STUDENTS RECEIVE FUNDING THROUGH TEACHING ASSISTANTSHIPS, RESEARCH
ASSISTANTSHIPS, OR FELLOWSHIPS THAT COVER TUITION AND PROVIDE A STIPEND FOR LIVING EXPENSES.

\W/HAT IS THE APPLICATION DEADLINE FOR THE UC DAVIS MATH PHD PROGRAM?

THE APPLICATION DEADLINE FOR THE UC DAVIS MATH PHD PROGRAM IS USUALLY IN EARLY DECEMBER FOR ADMISSION IN THE
FOLLOWING FALL QUARTER. PROSPECTIVE STUDENTS SHOULD CHECK THE DEPARTMENT WEBSITE FOR THE EXACT DATE EACH
YEAR.

CAN INTERNATIONAL STUDENTS APPLY TO THE UC DAVIS MATH PHD PROGRAM?

YES, INTERNATIONAL STUDENTS ARE WELCOME TO APPLY TO THE UC DAVIS MATH PHD PROGRAM. THEY MUST MEET ENGLISH
LANGUAGE PROFICIENCY REQUIREMENTS AND SUBMIT ALL REQUIRED APPLICATION MATERIALS BY THE DEADLINE.

WHAT KIND OF CAREER SUPPORT DOES UC DAVIS PROVIDE TO MATH PHD



GRADUATES?

UC DAVIS OFFERS CAREER SERVICES INCLUDING JOB PLACEMENT ASSISTANCE, NETWORKING EVENTS, WORKSHOPS, AND ACCESS
TO ALUMNI CONNECTIONS TO SUPPORT MATH PHD GRADUATES IN ACADEMIC AND INDUSTRY CAREERS.

Does UC DAvis MATH PHD PROGRAM REQUIRE A MASTER'S DEGREE FOR ADMISSION?

NO, A MASTER'S DEGREE IS NOT STRICTLY REQUIRED TO APPLY TO THE UC DAVIS MATH PHD PROGRAM. APPLICANTS WITH A
STRONG BACHELOR'S DEGREE AND PREPARATION IN MATHEMATICS ARE CONSIDERED FOR DIRECT ADMISSION TO THE PHD PROGRAM.

ADDITIONAL RESOURCES

1. ADVANCED ToPICS IN ALGEBRAIC GEOMETRY ForR UC DAvVIS MATH PHD STUDENTS

THIS BOOK DELVES INTO COMPLEX CONCEPTS OF ALGEBRAIC GEOMETRY, TAILORED FOR GRADUATE STUDENTS PURSUING A PHD
AT UC DAVIS. IT COVERS SCHEMES, COHOMOLOGY, AND MODULI SPACES WITH RIGOROUS PROOFS AND EXAMPLES. THE TEXT
EMPHASIZES CONNECTIONS TO CURRENT RESEARCH, PREPARING STUDENTS FOR DISSERTATION WORK IN GEOMETRY AND
TOPOLOGY.

2. PROBABILITY THEORY AND STOCHASTIC PROCESSES: A GRADUATE-LEVEL APPROACH

DesIGNED FOR UC DAVIS MATH PHD CANDIDATES, THIS BOOK PROVIDES A COMPREHENSIVE OVERVIEW OF PROBABILITY THEORY
AND STOCHASTIC PROCESSES. |T INCLUDES MEASURE-THEORETIC FOUNDATIONS, MARTINGALES, AND APPLICATIONS IN FINANCE
AND PHYSICS. THE BOOK BALANCES THEORY WITH PRACTICAL PROBLEM SETS TO ENHANCE UNDERSTANDING.

3. FUNCTIONAL ANALYSIS AND ITS APPLICATIONS IN MATHEMATICAL RESEARCH

THIS TEXT INTRODUCES FUNCTIONAL ANALYSIS CONCEPTS CRUCIAL FOR MANY BRANCHES OF MODERN MATHEMATICS. UC DAvIs
STUDENTS WILL FIND DETAILED COVERAGE OF BANACH AND HILBERT SPACES, OPERATOR THEORY, AND SPECTRAL ANALYSIS. THE
BOOK INTEGRATES APPLICATIONS TO PARTIAL DIFFERENTIAL EQUATIONS AND QUANTUM MECHANICS.

4. ToroLoGY AND MANIFOLDS: ESSENTIAL CONCEPTS FOR GRADUATE STUDIES

FOCUSING ON ALGEBRAIC AND DIFFERENTIAL TOPOLOGY, THIS BOOK SERVES AS A FUNDAMENTAL RESOURCE FOR UC Davis
MATH PHD STUDENTS. KEY TOPICS INCLUDE HOMOTOPY THEORY/, FIBER BUNDLES, AND MANIFOLD THEORY. EXERCISES ENCOURAGE
DEEP ENGAGEMENT WITH BOTH ABSTRACT THEORY AND GEOMETRIC INTUITION.

5. NUMERICAL METHODS FOR PARTIAL DIFFERENTIAL EQUATIONS

THIS BOOK PRESENTS NUMERICAL TECHNIQUES NECESSARY FOR SOLVING PDES, A CRITICAL AREA IN APPLIED MATHEMATICS
RESEARCH AT UC DAVIS. |T COVERS FINITE DIFFERENCE, FINITE ELEMENT, AND SPECTRAL METHODS, EMPHASIZING ALGORITHMIC
IMPLEMENTATION AND ERROR ANALYSIS. STUDENTS GAIN TOOLS FOR BOTH THEORETICAL AND COMPUTATIONAL
INVESTIGATIONS.

6. REAL ANALYSIS: FOUNDATIONS AND ADVANCED TOPICS

A COMPREHENSIVE GUIDE TO REAL ANALYSIS, THIS BOOK IS IDEAL FOR UC DAVIS PHD STUDENTS REQUIRING A SOLID
THEORETICAL FOUNDATION. TOPICS INCLUDE MEASURE THEORY, INTEGRATION, DIFFERENTIATION, AND FUNCTIONAL SPACES. THE
TEXT COMBINES CLARITY WITH RIGOR, PREPARING STUDENTS FOR RESEARCH IN ANALYSIS AND RELATED FIELDS.

7. REPRESENTATION THEORY OF LIE GROUPS AND LIE ALGEBRAS

THIS WORK EXPLORES THE STRUCTURE AND REPRESENTATION OF LIE GROUPS AND ALGEBRAS, CENTRAL TO MANY ADVANCED
RESEARCH AREAS. UC DAVIS GRADUATE STUDENTS WILL FIND THOROUGH EXPLANATIONS OF MODULES, CHARACTERS, AND
APPLICATIONS IN MATHEMATICAL PHYSICS. THE BOOK SUPPORTS DEVELOPING A DEEP UNDERSTANDING OF SYMMETRY AND GROUP
ACTIONS.

8. MATHEMATICAL LoGIc AND MoDEL THEORY FOR GRADUATE STUDENTS

COVERING ESSENTIAL TOPICS IN LOGIC, THIS BOOK PROVIDES A SOLID FOUNDATION IN MODEL THEORY, PROOF THEORY, AND
COMPUTABILITY. TAILORED FOR UC DAVIS MATH PHD STUDENTS, IT EMPHASIZES FORMAL TECHNIQUES AND THEIR IMPLICATIONS
FOR ALGEBRA AND ANALYSIS. EXERCISES AND EXAMPLES HELP STUDENTS MASTER ABSTRACT REASONING SKILLS.

9. DATA SCIENCE AND MACHINE LEARNING MATHEMATICS
BRIDGING PURE MATHEMATICS AND APPLIED DATA SCIENCE, THIS BOOK IS DESIGNED FOR UC DAVIS PHD STUDENTS INTERESTED IN



THE MATHEMATICAL FOUNDATIONS OF MACHINE LEARNING. |T ADDRESSES LINEAR ALGEBRA, OPTIMIZATION, PROBABILITY, AND
STATISTICAL LEARNING THEORY. THE TEXT OFFERS BOTH THEORETICAL INSIGHTS AND PRACTICAL ALGORITHMS FOR DATA
ANALYSIS.
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