DEGREE REQUIREMENTS FOR PHD IN MATHEMATICS
1 Mission:  The proposed doctoral program will train mathematicians for further research, high-level teaching, and industrial employment. Students will have a solid grounding in mathematics, be exposed to contemporary problems and applications, use computational tools where appropriate, and be prepared to collaborate with others.

2 Summary of requirements:  The degree program requires 72 graduate hours beyond an undergraduate degree, of which at least 48 are course requirements, and culminates in a doctoral dissertation.  There are two sets of exams, in addition to the dissertation defense.  Students who already possess a M.S. degree or other graduate work may receive up to 30 credit hours towards the degree.  Additional requirements include 4 specified core courses, two areas of emphasis, and participation in advanced seminars, all as described below.   

3 Beginning study, required core courses and preliminary exam 

For the first two years, a typical full-time student will take coursework including the four core courses to be tested in the preliminary written exams.  The preliminary exams must be passed by the end of the student’s third year.  Currently, the required courses are Math 621 (Algebra), Math 631 (Topology), Math 677 (Ordinary Differential Equations), and Math 675 (Linear Analysis).  This requirement ensures a basic competency in each of the four areas of specialization and forms the foundation for later studies.

The exam will be based on material presented in three of the four required courses (the student may choose which topic to exclude). These exams are offered two times a year (prior to spring semester, and at the end of the summer.) Students may take the exam as often as they like (within their first three years) but they must have finished the coursework (or waived the requirement) before taking the exam. The exam will be created and graded by the professors who most recently taught the core courses, and their efforts will count towards department service.  The results of the exam will be: “Unsatisfactory”, “Conditional”, or “Pass”. “Unsatisfactory” suggests a student did poor work in two or three of the topics tested. If a student receives an “Unsatisfactory”, he or she must retake the entire exam. “Conditional” suggests that a student did poor work in one of the topics tested.  In this case, a student must retake the test in only the failed topic (or in the untested topic), and will have such an opportunity at the next time the preliminary exam is offered. If he or she passes this one topic subsequently, the “conditional” status will be changed to “Pass”. “Pass” suggests that the student has a working knowledge of all three topics and may continue to meet the other requirements of the PhD program. A grade of “Pass” on the preliminary written is also sufficient to satisfy the creative component of the Master's Degree in mathematics.

4 Advancing to candidacy and the qualifying exam 

By the end of the fourth year, students will take a qualifying exam. The qualifying exam has both an oral and a written component. The oral component of the exam will typically last about two hours. The written exam format will be determined by the examining committee. 

As soon as possible after the preliminary exams, a student will choose an advisor who will help to shape the major program of study for the qualifying exam. In preparation, he or she will study material in a deeper way, with an eye toward an eventual research topic. A student will also choose a committee, who will examine the student, as well as having an informal advisory role in the student’s education. The composition of the committee must be approved by the advisor and the director of graduate studies.  The members will not only examine the student, but are also expected to take an interest in the student’s progress and act in an informal advisory role throughout the student’s time at George Mason.  

For the qualifying exam, students are expected to master one topic at a sufficiently deep level to be judged ready to do research in this topic. We call this topic the major area. They are additionally required to understand another topic at an advanced level comparable with several semesters of graduate work. We call this topic the minor area. The expectation is that the amount of material a student is expected to know in the major area is equivalent to approximately four courses (including an introductory course if one exists), and in the minor area approximately three courses of material. The specific topics constituting a major and minor area are left quite flexible (although they must be distinct from each other, as described in the next paragraph). It is expected that they will vary widely depending on the individual student, advisor, committee, and research area. The preparation work in the major and minor areas may be done as part of independent studies or reading courses.

The major and minor areas must be in two different areas of mathematics. For the purposes of clarifying distinct areas for the major and minor topics, courses are divided into the following four specialization areas, corresponding to the research areas of the department:

(i) Topology and Geometry


(ii) Applied Mathematics

(iii) Algebraic Structures, Combinatorics, and Optimization  

(iv) Potential Theory and Harmonic Analysis

For example, a student may study convex geometry as a major area (in the Topology and geometry specialization) and commutative algebra as a minor area (in the Algebraic Structures, Combinatorics, and Optimization specialization). A student cannot have a major in convex geometry and a minor in topology since these topics are in the same area of specialization. When appropriate (such as in applied major fields), the student may choose a minor field outside the department. A small number of courses may be chosen as topics in more than one area of specialization. For example, Algebraic Topology may be a topic in Topology or a topic in Algebra, but it may not be used for both in the same exam.

The grade on the qualifying exam will be “Pass,” “Conditional,” or “Unsatisfactory.”  The oral component and written component are graded as a whole. If a student receives an “Unsatisfactory,” they are allowed to retake it once approximately six months later, at which point they must at least have received a “Conditional.” A “Conditional” may either require retaking the entire test, or retaking a portion of the exam with restricted topics, as determined by the committee. These conditions should be given to the student when the committee determines the “Conditional” score.

These three committee members remain the same from the qualifier to the defense. Should the student choose to change the committee, it must be done in writing more than a month prior to the defense of the thesis, subject to the approval of the director of graduate studies.

Approximately one semester after passing the qualifying exam, each doctoral student prepares a written dissertation proposal while taking Math 998 (doctoral Dissertation Proposal).  The proposal must be approved by the thesis committee. 

The thesis committee consists of the three qualifying exam committee members and a fourth member who must come from outside the department (as required by the university guidelines for doctoral students). After successfully completing this requirement, the student advances to candidacy for the Ph.D. Degree. 

5 Thesis and Defense

After advancing to candidacy, a student will work on a doctoral dissertation while enrolled in Math 999.  The dissertation is a written piece of original thinking which demonstrates a doctoral candidate’s mastery of the subject matter. A student is expected to produce new and original research worthy of publication in a peer-reviewed journal.  After the thesis is completed, the committee will review the thesis and examine the student in a public oral thesis defense. Students are typically expected to finish the thesis within two years of advancing to candidacy.

6 Additional requirements and restrictions
Grades in the core courses:  Students must earn a B or better in each of the four core courses.  If a student has already completed equivalent coursework elsewhere, he/she may meet this requirement by receiving appropriate transfer credit or taking an (approved) advanced course in the field (and earning a B or better). Students are still required, however, to pass the preliminary exams. 

Seminar: Students must attend a 1-credit mandatory weekly student seminar.  This seminar is graded on presentations and attendance. It consists of both faculty presenting potential thesis topics and presentations by students (on topics that they choose with faculty guidance, but not necessarily on research). Each student will give a presentation each semester and will receive comments by an assigned faculty discussant. All faculty interested in having PhD students will periodically be discussants and will present topics to the students.

