
MTH 312: Advanced Calculus Spring 2017

http://www.math.oregonstate.edu/ ossiand/312-2017.html

Professor Ossiander, Kidder 298B, ossiand@math.oregonstate.edu
Office Hours: Currently scheduled M 10:30-11:30; WF 1:30-2:30.
Catalog Description: Rigorous development of calculus, axiomatic properties
of R, topology of the real line, convergence of sequences and series of real num-
bers, functions, limits of functions, basic properties of continuity and derivatives.
Brief treatment of Riemann integration, improper integrals, sequences of func-
tions, pointwise and uniform convergence, introductory aspects of multivariable
calculus. All courses used to satisfy MTH prerequisites must be completed with
C- or better.
Prerequisites: MTH 311 and MTH 342. (MTH 342 may be taken concurrently.)

Credits: 4
Meets: M,W 3:00 to 3:50pm and F 3:00 to 4:40pm in Bexell 323.
Course Content: Math 312, the second term of Advanced Calculus, is the second
term of an introductory course in real analysis. The main goal of this class is to
build on the logical foundations of real analysis as seen in MTH 311 to develop a
rigorous understanding of integration and functions of more than one variable.
It is assumed that enrolled students have had classes in differential, integral and
vector calculus as well as an introduction to infinite series.
Topics that will be covered include the following:

• Darboux sums and upper and lower integrals

• the Archimedes-Riemann Theorem

• the First and Second Fundamental Theorems of Calculus

• approximation of functions by Taylor polynomials

• the Weierstrass Approximation Theorem

• pointwise and uniform convergence of sequences of functions

• sequences, convergence, and open and closed sets in Rn

• continuous functions and mappings

• the Intermediate Value Theorem in Rn

• partial derivatives, directional derivatives, and the Mean Value Theorem

• first and second order approximation of functions in Rn

Learning Resources: The required course text is Advanced Calculus (second
edition), by Patrick M. Fitzpatrick, published by the American Mathematical So-
ciety. The goal is to cover Chapter 6, parts of Chapters 7 and 8, Chapters 9 to 11,
and, time permitting, Chapter 13 and the beginning of Chapter 14.
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Learning Outcomes for MTH 312: Upon completing MTH 312 a successful
student is expected to formulate, analyze, and construct rigorous mathematical
arguments using mathematical concepts including those listed above in the topics.
Class plan: New material will be covered in lecture daily and homework assign-
ments made weekly. There will be an in-class midterm and a comprehensive final
examination. Part of the course meeting time will also be dedicated to collabora-
tive work by students.
Homework is an important component of the class. It will typically be assigned
on Friday and collected the following Wednesday. Assignments will be announced
in class and posted on the class website:
http://www.math.oregonstate.edu/ ossiand/312-2017.html
Students are encouraged to discuss problems with other students, but all home-
work submitted is expected to be written independently. It is also expected that
submitted homework is either typeset or written clearly and legibly. Illegible
homework will not receive credit. Late homework submission is strongly dis-
couraged and will be marked down. Students may be asked to present solutions
to selected problems during class time with the goal of stimulating constructive
discussion and understanding. No homework scores will be dropped, but some
bonus problems will be assigned that can be completed for homework credit.
Collaborative work: The lectures and homework will also be supplemented by
in class collaborative worksheets. All students are expected to participate.
Quizzes: There may be occasional short quizzes given over the course of the term.
The lowest of the quiz scores will be dropped.
Examinations: There will be one in-class midterm in addition to a comprehensive
final exam. The midterm will be given on either Friday May 5 or Friday May 12.
The midterm date will be confirmed by the end of the fourth week of the term.
The cumulative final examination is scheduled on Tuesday, June 13, 2:00 to 3:50
pm. There will be no make-up examinations given.
Evaluation of Student Learning: Mastery of the learning outcomes will be
assessed via evaluation of homework, examinations, and classroom participation.
Grade assignments for the class will be based on the following allocation.
Homework 150 points
In-class discussion, problem solving, and quizzes 75 points
Midterm 125 points
Final Exam 150 points
Total points possible: 500 points

Students with Disabilities: Accommodations for students with disabilities are
determined and approved by Disability Access Services (DAS). If you, as a student,
believe you are eligible for accommodations but have not obtained approval please
contact DAS immediately at 541-737-4098 or at http://ds.oregonstate.edu. DAS
notifies students and faculty members of approved academic accommodations and
coordinates implementation of those accommodations. While not required, stu-
dents and faculty members are encouraged to discuss details of the implementation
of individual accommodations.
Student Conduct: All students are expected to obey OSU’s student conduct
regulations. Here is the link to OSU’s Statement of Expectations for Student
Conduct: http://studentlife.oregonstate.edu/studentconduct/offenses-0
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