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This course is an introduction to advanced analysis. Topics of study include the real
numbers and Euclidean space, functions and mappings, sequences, series, continuity,
differentiation, and integration. Additional topics may include differential geometry
of curves and surfaces and vector calculus.Prerequisites: Math 321: Math 221 and
232 or equivalents. Math 322: Math 321. Satisfies the proof-based requirement

in major contracts.

Objectives

The primary goal for students in this sequence is to understand the language,
fundamental concepts, and standard theorems of analysis so that they will be

prepared to read and appreciate appropriate mathematical literature. An additional
goal for students in the course is to develop the ability to construct and write proofs

that are logically clear and precise.

C. Prerequisites

Math 321: Math 221 and 232 or equivalents.
Math 322: Math 321.

Required Topics (Math 321 and 322)

A.

Real numbers and Euclidean space

1. Axioms or construction of the real numbers

2. Euclidean space and the inner product

3. Open, compact, and connected sets in Euclidean space
4. Functions and mappings

Sequences and series

1. Sequences and series of numbers and functions
2. Convergence and uniform convergence

3. Limits

4. Continuity and uniform continuity

Differentiation

1. Derivatives for functions and mappings
2. Taylor’s Theorem

3. Mean Value Theorems

4. Inverse and Implicit Function Theorems

. Integration

1. Integrable functions and integrability criteria
2. Fundamental Theorems of Calculus
3. Fubini's Theorem
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Optional Topics

A. Numerical methods
Point set topology
Improper integrals
Lebesgue integrals
Differentiable manifolds
Differential geometry

Vector calculus
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