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Groups and Subgroups, Cyclic Groups, Permutation Groups, Homomorphisms Of Groups,
Isomorphism's Of Groups, Direct Product Of Groups, Cosets and LaGrange's Theorem, Normal
Subgroups and Factor Groups, The First Isomorphism Theorem.
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Contemporary Abstract Algebra. By: Joseph A. Gallian
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Abstract Algebra. By: I. N. Herstiei.1
Abstract Algebra. By: Abraham P. Hilman and Gerald L. Alexan.2
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Goal 1: To provide students with a good understanding of the theory of modern algebra and 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 group, order of a finite
group and order of an elemen
1.2 Students will be knowledgeable of different types of subgroups such as
normal subgroups, cyclic subgroups and understand the structure and
characteristics of these subgroups.

1.3 give examples of equivalence relations, groups, subgroups, cyclic groups,
group homomorphisms and isomorphisms
1.4 Students will be introduced to and have knowledge of many mathematical
concepts studied in abstract mathematics such as permutation groups, factor
groups and Abelian groups.

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. The students
will actively participate in the transition of important concepts such
homomorphisms & isomorphisms from discrete mathematics to advanced
abstract mathematics.

2.2 Students will gain experience and confidence in proving theorems.
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2.3 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

2.4 Construct correct logical arguments and understand and critique the
reasoning of others.

bl il jalual) andil) cill]

sl Al o [l 5
0 Jdb olaial
%25 Juadl) chualia [ A Glaial
%10 A L)
%15 Liafpiall e Tdelaal) ol LAl
%50 S ey

Gl Dl Cle sens aida anlly Cila¥ly ilialslly aoylidally algally Lhaciill) o duiolitl] pe dudeléil) el

\gilegpagag danlagll [ ddaljiall cleldlll Jgaa

*# A sal) * alail) gl g9agall gsaedy)
backward design Groups: definition and examples. 1
Lecture The set Z,,{0,1, ...,n — 1}is a group ’
under addition. The set R™ is a
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group under component wise
addition.

Lecture

Uniqueness of the identity in a
group and the cancellation low. The
order of a group, the order of an
element in a group.

backward design

Definition of a subgroup, one-step
subgroup test, two step subgroup
test and finite subgroup test.

backward design
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subgroup of a group G. z(G) and
c(a) are also subgroups of G.

backward design

Cyclic groups, the criterion foral =
a’, the generators of cyclic groups.

backward design

The permutation groups, cycle
notation with the properties of
permutations, product of disjoint
cycles.

backward design

Even and odd permutations. Even
permutations form a subgroup of the
group of permutations.

backward design

Isomorphisms, def. and examples.
Properties of isomorphisms.

backward design

Cosets and Lagrange's theorem,
properties of cosets. If G is finite
group then the order of any
subgroup divide the order of the

group

10

Lecture

Any group of prime order is cyclic.
External direct product of groups.
Classification of groups of order 4

11

backward design

Normal subgroups and factor
groups. Normal subgroup test.

12

backward design

Any subgroup of abelian group is
normal. Let G be a finite group of
order n, p prime divides n then G
has an element of order p.

13

backward design

Group homomorphism, def.
examples. Kernel of a
homomorphism. The first
isomorphism theorem.

14

backward design

Rings, subrings, integral domain,
factor rings and ideals.

15

Final Exam 50%

16
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