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Department of Mathematics Faculty of Science
MATH 312 (206312) Introduction to Foundation of Geometry 3(3-0-6)
Abbreviation INTRO FOUND GEO

Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 207 (206207) or MATH 216 (206216) or MATH 217 (206217)

Course Description

Euclidean geometry, Hilbert’s axioms, non-Euclidean geometry

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : prove elementary properties of Euclidean geometry and non-Euclidean geometry;
CLO 2 : prove elementary properties related to Hilbert’s axioms;
CLO 3 : explain the fifth axiom of Euclid and the difference of several geometries;

CLO 4 : apply theorems to prove properties of geometric objects.

Course Contents No. of Lecture Hours
1. Euclidean geometry 9
1.1 Straightedge and compass constructions
1.2 Euclid’s axiomatic method
1.3 The fifth axiom of Euclid
2. Hilbert’s axioms 18
2.1 Axioms of incidence
2.2 Axioms of betweenness
2.3 Axioms of congruence for line segments
2.4 Axioms of congruence for angles
2.5 Hilbert planes
2.6 Euclidean planes
3. Non-Euclidean geometry 18
3.1 History of the parallel postulate
3.2 Neutral geometry
3.3 The Poincare model
3.4 Hyperbolic geometry
3.5 Elliptic geometry
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m Foundations of geometry. Analytic projective geometry. Affine geometry.
Euclidean and Non-Euclidean geometry. Introduction to topology.
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