                                                                                                                                          


SYLLABUS
MODERN ALGEBRA 1

I.
Introductory Information

A.
Department Name:  Mathematics


B.
Departmental Catalogue Number:  MATH 310


C.
Course Title:  Modern Algebra 1


D.
Semester Hours of Credit:  Three


E.
Clock Hours Per Week:  Three 


F.
Overlays:  None


G.
Restrictions Upon Student Registration:  This course is open to 

any student with the prerequisite of MATH 205 (Foundations of Mathematics).

II. Description of the Course

Investigates algebraic structures including groups, rings, and fields.  Special emphasis is 
placed on the concept of isomorphism as well as applications to the algebra of the 
secondary education classroom.

III. Exposition

A.
Objectives


Upon completion of this course, students will be able to do the following:



1.
Describe the role of axioms in algebraic structures.



2.
Understand basic algebraic systems including the fundamental concept of 


isomorphism.



3.
Understand basic structural theorems of modern algebra.



4.
Apply concepts of algebra to problems involving symmetry.



5.
Understand how the algebra of the secondary education classroom fits into the 


field of algebra generally.



6.
Apply specific concepts of modern algebra to the algebra of the secondary 


education classroom.


B. Activities and Requirements


1.
Each student will complete all assignments in a satisfactory manner.



2.
Each student will demonstrate satisfactory performance on all quizzes and 


examinations.



3.
Each student will solve assigned problems illustrating the use of the concepts of 


algebra in analyzing the symmetry of geometric figures.



4.
Each student will solve assigned problems illustrating the use of the concepts of 


algebra in the secondary education classroom.


C.  Major Units and Time Allotted: (The brief descriptions associated 


with each major unit below are intended only as overviews and should not be 


construed as complete representations of the topics covered.)



1.
Group Theory (30 hours)





Abelian and nonabelian groups, cyclic and noncyclic groups, permutation 



groups, application of groups to symmetry, Cayley digraphs, Cayley’s 



Theorem, direct products, the Fundamental Theorem of Finite Abelian 



Groups, subgroups, normal subgroups, Lagrange’s Theorem, and factor 



groups.  The concepts of homomorphism and isomorphism are emphasized 



throughout.



2.
Ring Theory (15 hours)





Commutative and non-commutative rings, rings with unity, integral 



domains, division rings, fields, the field of quotients of an integral domain, 



maximal and prime ideals, factor rings, and polynomial rings.  Applications 



to the secondary education classroom are emphasized throughout.
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IV. Standards


Evaluation in this course will be based on grades attained on assignments, quizzes, 
and/or examinations.

V.
Rationale and Impact


This course is required for both the B.S. degree in secondary education with a 
concentration in mathematics and the B.A. degree in mathematics (liberal arts).  


PDE/NCATE/INTASC Standards–



This course addresses Outcomes 1.5.8, 1.5.9, 1.5.11, and 1.5.14 of the NCATE 
Standards at the grade 7–12 secondary education level.



This course addresses Outcomes I.E, I.H, and I.I of the PDE Standards at the grade 
7–12 secondary education level:


I.E. Geometry including:


• nature of axiomatic reasoning


I.H. Linear algebra including:


• graph theory concepts (e.g., cyclic groups, permutations, Cayley digraphs) and 

applications


I.I. Abstract algebra including:


• structures, properties and examples of groups, rings, and fields



• relevance of algebraic properties in the study of number systems.

VI. Cost and Staff Analysis


No special equipment or supplies are required for this course.  There are faculty 
members who are currently interested in offering the course.

VII. Date Approved by University President
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       __________

