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In this course we study several topics in advanced or basics of mathematics in Algebra, Geometry, and Analysis. Students are expected to
gain a perspective of modern mathematics and how it is useful to understand mathematical phenomenon.

COFEBETIEVONDT TALEHINEERHLGHFEE S, REBLXRELHFOFAMEEB TEDSESD,

In this course, we study several topics in advanced or basics of mathematics. Students are expected to gain a perspective of modern
mathematics and how it is useful to understand the mathematical phenomenon.

ALGEBRA

1. RSA (cryptosystem) |

2. RSA (cryptosystem) Il

3. Elliptic curves

4. Elliptic—curve cryptography I
5. Elliptic—curve cryptography II

GEOMETRY

1. Braid groups

2. Quantum groups

3. Representations of braid groups based on quantum groups

4. Cluster algebras

5. Geometric representations of braid groups based on cluster algebras

ANALYSIS “Fixed point theorems and applications”

1. Fixed points and contraction mappings: definitions and examples.

2. The Banach Contraction Principle

3. The Implicit Function Theorem and the Inverse Function Theorem in Banach spaces
4. lterative methods in Banach spaces

5. The solution to ODEs in Banach spaces
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4. Elliptic—curve cryptography I
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1. Braid groups

2. Quantum groups

3. Representations of braid groups based on quantum groups

4. Cluster algebras

5. Geometric representations of braid groups based on cluster algebras

ANALYSIS “Fixed point theorems and applications”

1. Fixed points and contraction mappings: definitions and examples.

2. The Banach Contraction Principle

3. The Implicit Function Theorem and the Inverse Function Theorem in Banach spaces
4. lterative methods in Banach spaces

5. The solution to ODEs in Banach spaces
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One-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15—-0 hours of preparation and review outside of

class.



