
MATH 0750: Introduction to Higher Mathematics
TuTh 1-2:20 in Watson Institute Room 116 (111 Thayer Street)
https://sites.google.com/a/brown.edu/math-750-760/2018-2019-course-page

There are no prerequisites for this class.

Instructors
Jill Pipher, Elisha Benjamin Andrews Professor of Mathematics
Kassar House 214, jill_pipher@brown.edu

Joseph Silverman, Professor of Mathematics
Kassar House 201, Joseph_Silverman@brown.edu

Brendan Hassett, Professor of Mathematics
Kassar House 310 and 121 S. Main Street #1103, brendan_hassett@brown.edu

TA
TBD

Grader
TBD

Office hours
Posted for each instructor on the course website

Course overview
Math 750/760 is a year-long class that will expose students to six fundamental areas of mathematics. It will
be team taught by six members of the faculty. Fall topics will include logic, combinatorics, and analysis.
Spring topics will include number theory, algebra, and geometry. Approximately 4 weeks will be devoted
to each topic. The class emphasizes rigorous proofs and concrete interesting examples. The class is not
mandatory for prospective math concentrators, but it is strongly recommended.

The learning goals include

• appreciation of and facility with the language of mathematical arguments: reading and writing proofs

• familiarity with the foundations of mathematics: logic and sets

• working knowledge of basic combinatorial techniques: counting methods, permutations, and graphs

• understanding of elementary analysis: real numbers, limits, continuity, and differentiation.

Assessment
This course will be graded mandatory S/NC. Course grades will be determined by the quality of problem
sets submitted and by grades on the unit exams. Unit tests are scheduled for

• Unit 1: October 4 in class

• Unit 2: November 6 in class

• Unit 3: December 13, final exam assigned time (exam group 10)

Each test is worth 25% of the grade; problem sets are worth a total of 25%. Students will receive feedback
on homework and tests.

Homework will be due at the beginning of class in hard copy and stapled. No late homework will be accepted.

Learning Activities and Allocation
Learning activities include class attendance, weekly problem sets, and unit exam for each part of the course.
The minimum time to complete these activities are (1) attending lectures, approximately 3 hours/week; (2)
reading material in the book/course notes, approximately 2 hours/week; (3) working on the problem sets,

https://sites.google.com/a/brown.edu/math-750-760/2018-2019-course-page


approximately 7 hours/week.

Accessibility and Accommodations Statement
Brown University is committed to full inclusion of all students. Please inform us early in the term if you
have a disability or other conditions that might require accommodations or modification of any of these
course procedures. You may speak with us after class or during office hours. For more information, please
contact Student and Employee Accessibility Services at 401-863-9588 or SEAS@brown.edu. Students in need
of short-term academic advice or support can contact one of the deans in the Dean of the College office.

Books, supplies, and materials
The primary source will be lecture notes posted on the course website. Any supplementary materials will
also be posted on the website.

Expectations of students
It is expected that students will attend all lectures and participate in class discussion in an appropriate
manner. Assignments are due on the listed dates. All students are expected to abide by Brown’s Academic
Code.

Collaboration policy
You are welcome to collaborate with other students in the class on your homework, although we suggest
that you think carefully about each problem on your own first. You are required to write up your solutions
separately and write the names of the students with whom you worked on the assignment. (You may only
use the Internet as a general reference, at the level of generality of Wikipedia.)

Outline

Unit 1: Logic and Set Theory
Core Topics: Basics of propositional and predicate calculus (Boolean algebra, truth tables); The axioms of
ZFC set theory; Binary relations and equivalence relations; Functions and mappings; Ordinals, cardinals and
(un)countability; Proof by contradiction; Proof by induction

Additional Topics (time permitting): Cantor-Bernstein Theorem; Dense linear orderings and the construction
of the rationals

Unit 2: Combinatorics
Core Topics: Binomial theorem, Pascals triangle; Power sets; Combinations and permutations; Basic graph
theory, planar graphs;

Additional Topics (time permitting): Ramsey’s theorem; Graph Coloring and Matching; Inclusion/Exclusion;
Stirling’s Formula; Spanning Trees

Unit 3: Analysis
Core Topics: Inequalities; Construction of the reals; Sequences and series; Continuity, with epsilon-delta
proof techniques; Differentiation; The Riemann integral

Additional Topics (time permitting): Partial derivatives; Compactness; Metric spaces

Detailed schedules are available on the course webpage.
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