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This Course is designed for the students of M.Phil in mathematics education. This is a seminar course in the field theory and Galois theory. It gives the necessary contents of field  and Galois  theory. This course requires independent  reading of articles and explain the concepts involved in the reading materials. It also provides skills to reason abstractly and doing computational mathematics.
The general objectives of the course are as follows:
· To provide deeper understanding of concepts in the field theory and Galois theory.
· To develop power of abstract reasoning and proceeds logically from hypothesis to conclusion.
· To develop skills in solving problems in field theory and Galois theory. 
· To provide opportunity for collaborative and in interactive learning experience between faculty and all enrolled students.
· To provide opportunities in reading at least one article in abstract algebra and discuss. 

	Specific objectives
	Contents

	0.1 To recall the necessary definitions, statements and notation of groups, rings, polynomial rings and vector spaces.
	 Review Algebraic structures (1)
a. Groups  b. rings  c. morphisms   d. polynomial rings. e. Quotient rings.  f. vector spaces

	 
	Unit I: Field

	1. To define field and illustrate field with suitable examples
2. To define subfield and illustrate with examples
3. To prove proprieties of a subfields
4. To test whether a structure is a field or not
	1. Definition and examples
a. Number fields
b. Finite fields
c. Function fields
2. Definition and examples
a. subfields
b. prime fields
c. properties of subfields

	
	Unit II: Extension Fields

	1. To define algebraic and transcendental  elements and illustrate  with examples
2. To define extension of a field,
3. Find degree of extension field.
a. algebraic extension
b. transcendental extension
4. Prove the properties of degree of extension fields
	1. Algebraic and transcendental elements 
2. Simple and iterated extensions
3. Algebraic and transcendental extensions
4. Degree of an extension field
5. morphism of algebraic extension fields

	
	Unit III: Fundamental theory of Galois theory

	1. Explain automorphism of extension of fields.
2. Define Galois group of an extension over a basic field.
3. Determine fixed field of a subgroup of a Galois group
4. Prove the prosperities of relation between the fixed field and subgroup of Galois group.
5. State and prove the fundamental theory of Galois theory (FIGT)
	1. Automorphisms of fields.
2. Galois extension of field
3. Fixfield
4. Fundamental theory of Galois theory (FIGT)

	
	Unit IV: Test of irreducibility

	1. To test whether a given polynomial is irreducible or not.
	2. Review of Eisenstein's criterion
3. Other methods for establishing irreducibility. 

	
	Unit V: Splitting fields

	1. Define splitting fields and give examples
2. Find the degree of a splitting field over a base.
3. Prove basic properties of splitting filed
4. Prove the existence and uniqueness of splitting field of polynomial
5. Prove the properties of automorphism over splitting fields of polynomial over a field.
	1. Splitting fields
2. Existence of splitting fields
3. Uniqueness of splitting fields 

             some examples


	
	Unit VI: Algebraically closed fields and algebra is closure

	1. Define algebraically closed fields and algebraic closure.
2. Give examples of algebraically closed fields and algebraic closure.
3. Prove basic properties of algebraic closure.
4. Prove the existence and uniqueness of algebraic closure.
	1. Definition of (a) algebraically closed fields 
                      (b) algebraic closure
2. Examples of (a)  and (b)
3. The extension of algebraic closure 
4. The  uniqueness of algebraic closure

	
	Unit VII: Separable and normal extension

	1. Define and give examples of separable and normal extension field
2. Distinguish between polynomial with simple roots.
3. Prove the properties of separable and normal extensions.
4. State and prove generalized fundamental Theorem of Galois theory.   
	1. Definition and examples separable and normal extension
2. Multiplicity of roots of polynomial 
3. Separable extension
4. Normal extension
5. The generalized fundamental Theorem of Galois theory.  


	
	Unit VIII: Galois group of polynomial

	Compute discriminate of a polynomial
Determine the Galois group of polynomial of degree
	Discriminant  
Cubic polynomials 
Quartic polynomials

	
	Unit IX: Finite Fields

	Describe all types of finite fields.
Give examples of finite fields
Prove properties of finite field
Construct finite field of order less or equal to 8 or 9
Prove the properties of automorphism of finite fields.
	Finite fields
Example of finite fields
Properties of finite fields
Construction of finite fields 
The automorphism group of finite field

	
	Unit X: Cyclic extension

	Analyse Galois extension whose Galois group have a prescribed structure 
Characterized most finite dimensional Galois extension with cyclic Galois group. 
	Definition of cyclic extension
Hilbert’s theory 90`

	
	Unit XI: Cyclotomic extensions

	Explain the splitting field of the polynomial xn-1
Compute cyclotomic polynomial
Find the irreducibility  factors of xn-1  
	Cyclotomic polynomial
irreducibility 
The Galois of cyclotomic polynomials  

	
	Unit XII: Radical extensions

	Find the Galois group of a given polynomial in a[x] ε Zp of degree less than five.
Equations solvable by radicals.
	Review: soluble groups
Polynomial with soluble Galois group
Polynomial which are soluble by radicals 



Instructional Techniques
1. Expository method 
2. Problem solving
3. Group discussion and presentation
Requirements 
1. Problem set
2. Review of articles
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