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                                                                     Syllabus

1. Geometry and transformations. Group of isometries, their classification. Affine transformations, affine objects and affine properties. BEG 2.1-2.6;  L 1.1,1.2,1.6
2. Parallel and central projection, basic properties. Perspective. Stereographic projection. Hemi-spherical presentation of a plane, the concept of the infinity line. Desargues and Pappus’ theorems. BEG 2.2.2, 3.1, 3.4.1; C 2.3; L 1.7
3. Polar duality. Dual figures, dual theorems. BEG 3.4.2, 4.4; C 7.1,12.5; L 3.3
4. Stereographic projection, inversion and Moebius transformations. BEG 5.1-5.6; L 2.1
5. Projective coordinates, homogeneous equations. Projective transformations. BEG 3.2-3.3; L 2.2, 3.1, 3.2
Midterm I

6. Finite geometries. C 10.1-10.6
7. Cross-product. Harmonic relation. BEG 3.5; C 3.3; L 2.3, 2.4, 3.4
8. Quadratic forms. Conic sections and quadric surfaces. BEG 4.1-4.5, C 8.1-8.4, 9.2-9.4, L 4.3, 4.5, 4.11

9. Elliptic and Hyperbolic geometries. Distance and angles. BEG 6.1-6.5; L 5.9
Midterm II

10. Hyperbolic isometries, classification. BEG 6.3
11. Tessellations. Farey sequence. Discrete groups of symmetries. BEG 6.5
12.  Comparison of geometries, BEG 6.4,7.3,8.3-8.4
Final

Reference books

[BEG] D. Brannan, M. Epslen, J. Gray    -     Geometry

[C]      H.S.M. Coxeter  -  Projective Geometry

[L]      H. Levy   -   Projective and related geometries
