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Department of Mathematics Faculty of Science
MATH 411 (206411) FOUNDATION OF GEOMETRY 3(3/3-0/0)
Prerequisite MATH 311 (206311) or MATH 312 (206312) or MATH 313 (206313) or

MATH 325 (206325)

Course Description
Synthetic and analytic projective geometry including relevant theorems such as Desargues’
theorem, Pappus' theorem, Pascal’s theorem, fundamental theorem of quadrangle and fixed point theorem.

Axiomatic foundation. The principle of duality relations between the basic theorems.

Course Objective

Students will be able to prove the principle of geometry.

Course Contents No. of Lecture Hours
1. Synthetic projective geometry 12
1.1 Postulate of projective geometry
1.2 Properties of projective two, three, and n dimensional spaces
1.3 Duality
1.4 Projective transformation
1.5 Desargues’ theorem, Pappus' theorem and Pascal’s theorem
1.6 Cross ratio
1.7 Fundamental theorem of quadrangle
1.8 Fixed point theorem
2. Analytic projective geometry 12
2.1 Representation in n dimensional spaces
2.2 Cross ratio
2.3 Projective transformation
2.4 Desargues’ theorem, Pappus' theorem and Pascal’s theorem
2.5 Duality
2.6 Fundamental theorem of quadrangle

2.7 Fixed point theorem



Course Contents No. of Lecture Hours
3. Axiomatic foundation 12

3.1 Consistency of an axiomatic system and independence of axioms

3.2 Completeness of an axiom system and categoricalness

3.3 Completeness of Hilbert's axiom

3.4 Advantages of the axiomatic system

3.5 Axioms for simple order.

3.6 Axiom for defining equivalence relation
4. The principle of duality relations between the basic theorems 9

Total 45



