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Course description: This course covers group of transformations, Affine
Geometry, orthogonal transformations, orientation preserving
transformations, representation of orthogonal transformations, similarity
transformations, Affine transformations, and projective transformations.
Course Objectives
On completion of the course, successful students will be able to:
» understand the basic properties of transformations,
» recognize the axioms and the associated theorems of affine geometry,
» understand the basic properties of orthogonal transformations,
» understand the basic similarity transformations and their representations,
» understand the basic properties of affine transformations,
> identify several classes of affine transformations,
» understand the relationship between affine transformations and linear mappings.
Chapter 1: Transformations and Collineations

1.1 Definition of Transformation and Collineation
1.2 Properties of Transformations

1.3 Groups of Transformations

1.4 Examples of group of Transformations
Chapter 2: Affine Geometry

2.1 Axioms of an affine space

2.2 Geometry in an affine space

2.3 Lines and planes in an affine space

2.4 Concurrency

2.5 Classical Theorems (Menelaus, Ceva, Desargues, and Papus)
Chapter 3: Orthogonal transformations



3.1 Properties of orthogonal transformations
3.2 Orientation preserving and orientation reversing orthogonal transformations
3.3 The fundamental types of orthogonal transformations of the plane (translations)
3.3 The fundamental types of orthogonal transformations of the plane (reflections)
3.3 The fundamental types of orthogonal transformations of the plane (rotation)
3.4 Representation of orthogonal transformations as product of the fundamental
orthogonal transformations
3.5 Orthogonal transformations of the plane in coordinates

Chapter 4: Similarity Transformations
4.1 Properties of similarity Transformations
4.2 Homothetic Transformations
4.3 Representation of similarity transformations as the product of homothetic and
orthogonal transformations
4.4 Similarity transformations of the plane in coordinates.

Chapter 5: Affine Transformations
5.1 Definition and examples of affine transformations (orthogonal and Similarity
transformations)
5.1 Definition and examples of affine transformations (Skew reflection, compressions,
Shear)
5.2 Properties of Affine transformations

5.3 Affine transformations and linear mappings

Textbooks:
» G. E. Martin, Transformation geometry: An introduction to symmetry, Springer-Verlag,
2009
» P.S. Modenov, Geometric transformation
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