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For students undertaking this course, the aims are to:

- Introduce quotient structures and their connection with homomorphism in the context
of rings and then again in the context of groups;

- Present further important examples of groups and rings and develop some of their
properties with particular emphasis on polynomial rings, factorization in rings and group
actions. As a prerequisite to the advance course of algebra .
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a- Knowledge and Understanding

On completing this course, students will be able to:
al- Understand the basic definitions and theories of rings and Fields.
a2 - Know the algebraic structures of factor rings.

a3 - Demonstrate their understanding of how to produce roots of polynomials in
extension fields.
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b- Intellectual Skills

On completing this course, students will be able to:
b1- Find the structures of all different kinds of factor rings.
b2- Learn the basic concepts of extension algebra

b3- Study some important kinds of the extension fields
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c- Professional and Practical Skills

On completing this course, students will be able to:
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¢l — Use Gauss theorem and Eisenstein' criterion in solving problems

c2— Solve a range of problems which require understanding of rings and fields

d- General and Transferable Skills
On completing this course, students will be able to:
d1- Use Internet and Library to get information
d2- Manage the time
d3- Problem solving

d4- Work in a team.
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— Whatis a ring and all essential kinds of rings
— Integral Domain and its properties

— Unites, primes and irreducible elements

— Subrings and ideals. Prime and maximal ideals
— Factor rings and homeomorphisms theorems.
— Fields, subfields and prime subfields

— extension of an integral domain to a field oA g giaa at
— Euclidean domain and its properties
— Polynomials over a ring and over a field
— Prime and irreducible polynomials
— Gauss theorem and Eisenstein’ criterion
— Field extensions, Splitting fields
— Finite fields and its properties
— Classification of extensions
1- lectures, exercise sheets and solution sheets
2- Tutorial ] -2
- Tutorials . .
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3- Internet facilities
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1- Final exam to assess al-a3,b1-b3,c1-c2
2- Oral exam toassess al-a3,bl-b3,d1-d4 daadiciall Gl -

3- Mid-Term Exam toassess al-a2,bl-b2,c2

1- Final exam week 16

2- Oral exam week 16
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3- Mid-Term Exam week 7

- Mid-Term Examination 10%

- Final-Term Examination 80 %

- Oral Examination 10 %

- Practical Examination 0

Total 100%
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- Lecture Notes
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Elements of Abstract Algebra, by Dean
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1- Algebra, by Serge Lang.

2- Abstract Algebra, by John A. Beachy and William D. Blair.

3- John B. Fraleigh,A first cours in Abstract algebra, Addidon-Wesley

4- R.B.J.T. Allenby, Rings, Filds and Groups an Introduction to Abstract algebra, Addison-

Wesley
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http://joshua.smcvt.edu/linearalgebra/

http://www.math.unl.edu/~tshores1/linalgtext.html

http://www.math.niu.edu/~beachy/aaol/
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What is a ring and all essential kinds of rings 1 al bl c2 dl
Integral Domain and its properties 2 al bl c2 dl
Unites, primes and irreducible elements 3 al b1 c2 d1
Subrings and ideals. Prime and maximal ideals 4 al bl c2 di-d3
Factor rings and homeomorphisms theorems 5 a2 b2 c2 dl
Fields, subfields and prime subfields 6 al bl c2 dl
extension of an integral domain to a field 7 al b2 c2 dl
Euclidean domain and its properties 8 al bl-b2 cl-c2 dl
Polynomials over a ring and over a field 9 a3 b2 c2 dl
Prime and irreducible polynomials 10 a3 b2 cl d3
Gauss theorem and Eisenstein' criterion 11 a3 b3 cl d3
Field extensions, Splitting fields 12 al-a2 b3 c2 d3
Finite fields and its properties 13 al-a2 b3 c2 d4
Classification of extensions 14 a3 b3 c2 d1l
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