AYDIN ADNAN MENDERES UNIVERSITY
COURSE INFORMATION FORM

Course Title Commutative Algebra Il

Course Code MAT404 Couse Level First Cycle (Bachelor's Degree)

ECTS Credit 6 Workload 150 (Hours) Theory 2 Practice 2 Laboratory 0
Objectives of the Course This course is continuotion of MAT 403. To introduce Advance level of Commutative Algebra and give relations to

Algebraic Geometry

Course Content Summary course of Commutative Algebra I, Exact dependance and evaluations, Going up theorem, domains of fully
closed, going down theorems, Rings of evaluation, Chain conditions, Noether rings and principal decomposition of
Noether rings, Artin rings, Discrete valuation rings, Dedekind domains, Proportional ideals, Topologies and
completions, Progresive ring and modules, Dimension theory, Hilbert functions

Work Placement N/A
Planned Learning Activities and Teaching Methods Explanation (Presentation), Discussion, Individual Study, Problem Solving

Name of Lecturer(s)

Prerequisites & Co-requisities
ECTS Requisite 90

Assessment Methods and Criteria

Method Quantity Percentage (%)
Assignment 1 6
Quiz 2 10
Midterm Examination 1 24
Final Examination 1 70

Recommended or Required Reading

Atiyah M.F., MacDonald I.G., Gevirenler: Harmanci A., Tutalar H.I., Akgiil M., Tas K. “Degismeli Cebire Girig” (Introduction to Commutative
Algebra), Hacettepe Univ. Fen. Fak.Yayinlari (1980)

2 Algebra, Thomas W. Hungerford, Holt,Rinehart and Winston Inc. 1974

1

Abstract Algebra, I.N. Herstein, University of Chicago, New York
Basic Abstract Algebra, P. B. Bhattacharya, S. K. Jain, S. R.

Week Weekly Detailed Course Contents & Teaching Methods

1 Theoretical Summary course of Commutative Algebra |

2 Theoretical Exact dependance and evaluations

3 Theoretical Going up theorem, domains of fully closed, going down theorems
4 Theoretical Rings of evaluation

5 Theoretical Chain conditions

6 Theoretical Noether rings and principal decomposition of Noether rings
7 Theoretical Artin rings

8 Intermediate Exam MIDTERM EXAM

9 Theoretical Discrete valuation rings

10 Theoretical Dedekind domains

11 Theoretical Proportional ideals

12 Theoretical Topologies and completions

13 Theoretical Progresive ring and modules

14 Theoretical Dimension theory

15 Theoretical Hilbert functions

16 Final Exam Final Exam

Workload Calculation
Activity Quantity Preparation Duration Total Workload
Lecture - Theory 14 0 2 28
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Lecture - Practice 14 0 2 28

Assignment 1 10 10
Quiz 2 10 1 22
Midterm Examination 1 25 2 27
Final Examination 1 33 2 35
Total Workload (Hours) 150

[Total Workload (Hours) / 25*] = ECTS 6

*25 hour workload is accepted as 1 ECTS

Learning Outcomes
1 Tointroduce some facts that necessary for algebraic geometry on advance algebra
To construct background for obtaining some deep theorems
To teach how to optain chain conditions from finite conditions
To teach how useful Noetherian rings as an aplication of chain conditions
To teach Artinian rings as a dualization of Noether rings

To make attraction of some rings that are important for primary decomposition theorems
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To give geometrical meaning of Dedekind condition

Programme Outcomes (Mathematics)

Being able to increase the qualifications of mathematics domain knowledge to expertise level, based on the level of its knowledge at the

1 undergraduate level
Being able to comprehend the interdisciplinary interaction associated with Mathematics
Being able to use his/her expertise in the field of Mathematics on both theoretical and practical levels
4 B_eing able; to make interpretation and generate new information by integrating the information in Mathematics with the information from
different disciplines
Being able to use research methods to analyze the encountered problems in the field of Mathematics
Having ability to carry out independent studies requires expertise related to Mathematics
7 Being able to develop‘strategic approach_es for complex_ and unpredictable problems in the applications related to Mathematics, and being
able to generate solutions to them by taking responsibility
Being capable of leadership in the positions that require the analyses of problems related to the field of Mathematics
Being able to criticize the knowledge and skills of his/her expertise in the field of Mathematics
10 Being able to transfer systematically the current developments in mathematics and his/her studies by supporting with quantitative and

qualitative data to other teachers in written, oral and visual formats
11  Having ability to communicate both orally and in writing with a foreign language
12  Being able to use the information and communication technologies with software in advanced level, required in the field of Mathematics

Being able to control over the social, scientific, cultural and ethical values during the stage of Math-related data collection, interpretation,

13 implementation, and announced these values

Being able to develop strategies, policies and implementation plans for issues related to Mathematics, and being able to evaluate the

14 obtained results within the framework of quality processes

15 Being able to use his/her mathematics domain knowledge and problem solving ability in the interdisciplinary studies
16  Being able to solve problems using information and communication technologies
17 Being able to create algorithms and to write programs required in computer technology

18 Being able to construct computer-aided models of problems in different disciplines

Contribution of Learning Outcomes to Programme Outcomes 1:Very Low, 2:Low, 3:Medium, 4:High, 5:Very High
L1 L2 L3 L4 L5 L6 L7

P1 5 5 5 5 5 5 5
P3 5 5 5 5 5 5 5
PS5 5 5 5 5 5 5 5
P6 5 3 4 4 4 4 4
P9 5 5 5 5 5 5 5
P12 5 5 5 5 5 5 5
P14 5 5 5 5 5 5 5

Prepared by Aydin Adnan Menderes University E-Campus Automation on: 06/09/2026 2/2




