
Department: Mathematical Sciences Semester Hours: 3

Course Title and Number: MATH 353 Axiomatic Geometry

Course Description: The study and development of geometric axiomatic systems. Topics selected
from Hilbert’s axioms for Euclidean geometry; projective, affine and Euclidean spaces over real
vector spaces; convexity. Primarily intended for students preparing to teach mathematics.
PRQ: MATH 240 or consent of department.

Course Objectives: to gain functional understanding and skills for working with

• reasoning in general and mathematical reasoning in particular;

• the concepts of undefined terms, definitions, axioms, theorems, and their distinctions;

• axiom systems and models (examples) of such systems;

• relationships among and applications of various geometric concepts;

• Euclidean geometry as a particular example of more general types of geometries.

Syllabus (The first four topics covered in four weeks):

• Brief history of Euclidean geometry, parallel postulates, origins of non-Euclidean geometry.

• Examples of alternative planes (including the sphere and the Klein-Beltrami hyperbolic plane).

• Informal logic (including negations and indirect proof).

• Least upper bounds.

• Introduction to absolute planes (including betweenness and axioms for relative location of
collinear points).

• Development of absolute planes (including separation and dual axioms for relative location of
coterminal rays).

• Completion of axioms for absolute planes (including congruence and the side-angle-side crite-
rion).

• Further structure of absolute planes (properties of triangles, perpendicularity, exterior angle
inequality, triangle inequality, parallel lines).
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