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1. DESCRIPTION: Fractional Ideals, Valuation Domains, Prüfer Domains, Dedekind 
Domains, Krull Domains, Coherent Domains, h-local Domains, Matlis Domains, 
Reflexive Domains, Finitely Generated Modules, Finitely Presented Modules, 
Projective Modules, Projective Dimension, Flat Modules, Divisible Modules, Injective 
Modules. 
 
2. TEXTBOOK: L. Fuchs & L. Salce, "Modules over Non-Noetherian Domains," 
Mathematical Surveys and Monographs: 84. American Mathematical Society (2000). 
 
3. SYLLABUS: 
 
Ch. Title Week MATERIAL 
I. COMMUTATIVE DOMAINS 

AND THEIR MODULES 
1 Fractional Ideals 

Lemmas on Hom and Ext 
The Exchange Property 

II. VALUATION DOMAINS 2 Fundamental Properties of Valuation Domains  
Ideals of Valuation Domains 

III. PRÜFER DOMAINS 3 Fundamental Properties and Characterizations 
Prüfer Domains of Finite Character 

  4 The Class Semigroup 
Bézout Domains 

IV. MORE NON-NOETHERIAN 
DOMAINS 

5 Krull Domains 
Coherent Domains 

  6 h-local Domains 
Reflexive Domains 

V. FINITELY GENERATED 
MODULES 

7 Cyclic Modules 
Finitely Generated Modules 

  8 Finitely Presented Modules 
Finitely Generated Modules over Valuation 
Domains 

VI. PROJECTIVITY AND 
PROJECTIVE DIMENSION 

9 Projective Modules 
Projective Dimension 

  10 Projective Dimension over Valuation Domains 
Global Projective Dimension of Prüfer 
Domains 

  11 Modules of Projective Dimension One 
Flat Modules 

VII. DIVISIBLE MODULES 12 Divisible Modules 
h-Divisible Modules. Matlis Domains 

  13 Divisible Modules over Valuation Domains 
Categories of Divisible Modules  

IX. INJECTIVE MODULES 14 Injectivity 
Indecomposable Injectives 

** EXERCISES &  PROBLEMS 15, 16  



4. GRADING POLICY: 
 
 

Take-home Exam 1 Chapters 1-4 120 
Take-home Exam 2 Chapters 5-6 100 
Take-home Exam 3 Chapters 7,9 060 

Research Project  120 
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