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The course introduces the following concept

1.:Rings ,subrings and Examples

2. Integral Domains,Field of Quotients

3. Ideals: Maximal and Prime Ideals and Factor Rings

4. Ring Homomorphisms and Isomorphism Theorems

5.Polynomial rings , reducibility and irreducibility tests. Factorization in Z[x]
6.Divisibility in Integral Domains, Unique factorization Domains and Euclidean Domains
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Goal 1: To provide students with a good understanding of the theory of modern
algebra and Goal 1 to introduce the basic concepts of abstract algebra.

MK xx

1.1 Students will have a working knowledge of important
mathematical concepts in abstract algebra such as definition of a
rings, integral domains and fields

1.2 Use various canonical types of rings (including polynomial
rings and modular rings).

1.3 Analyze and demonstrate examples of ideals and quotient rings,

1.4 Use the concepts of isomorphism and homomorphism for rings.

1.5 To look in detail at the theory of fields as applied to one of the
earliest motivational problems of algebra and solving polynomial
equations.

Goal 2 : To help students develop the ability to prove theorems and solve problems.

2.1 Students will see and understand the connection and transition
between previously studied mathematics and more advanced
mathematics.

2.2 Be familiar with various method of proof, including direct
proof, constructive proof, proof by contradiction, induction

2.3 Develop skills in creative and critical thinking, problem solving
and logical writing

2.4 Students will gain experience and confidence in proving
theorems.

2.5 A blended teaching method will be used requiring the students
to prove theorems give the student the experience, knowledge, and
confidence to move forward in the study of mathematics.
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backward design Definition and examples of
rings, uniqueness of the unity 1
and inverse

Lecture Subring test, the center of a
ring, intersection and union of 2
subrings

Lecture Integral domains, fields, the
relation between fields and
integral domains, the 3
characteristic of integral
domains

backward design Unit elements idempotent
elements nilpotent elements
and zero divisors with the ring
Zn.

backward design Ideals. Showing that any ideal
Is subring while the converse is
not always true. Principal
ideals in commutative rings
backward design Finitely generated ideals,
ideals in the ring z[x].The
factor ring R/I, I is an ideal of
R

backward design Prime ideals, maximal ideals,
proving that any maximal ideal
is prime while the converse is
not always true

backward design Proving that <x2+1>is maximal
ideal of R[X], R is the set of
real numbers also proving that 8
the factor ring R[X]/<x2+1> is
isomorphic to C ring.
backward design Ring homomorphism,
f(x):Z4— Z10 such that
f(x)=5x is aring
homomorphism also the
properties of the ring
homomorphism.

backward design The first isomorphism theorem
and as application to this
theorem show that: Z/«4»
iIsomorphic to Z4.

10
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Lecture If fR—S is a ring

homomorphism, then kernel of

fis an ideal of R. A ring with
unity contains Zn or Z

11

backward design Polynomial rings 12

backward design The division algorithm of F[Xx],
where F is a field, the

remainder theorem. The 13
principal ideal domain
backward design Proving that if F is a field then
F[x] is a principal ideal 14
domain.
backward design Factorization of polynomials,
reducibility and irreducibility 15
tests. Algebra extension of
fields.
FINAL EXAM. 50% 16
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