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Aims

The main theme of the course is to introduce to students the interplay between transformation
and geometry. It rigorously treats various transformations in Affine space. It is a prerequisite
for differential and projective geometries.

Course description

This course covers group of transformations, Affine Geometry, orthogonal transformations,
orientation preserving transformations, representation of orthogonal transformations, simi-
larity transformations, Affine transformations, and projective transformations.

Learning Outcomes

On completion of the course successful students will be able to:
e understand the basic properties of transformations,
e recognize the axioms and the associated theorems of affine geometry,
e understand the basic properties of orthogonal transformations,

e understand the basic similarity transformations and their representations,



e understand the basic properties of affine transformations,
e identify several classes of affine transformations,

e understand the relationship between affine transformations and linear mappings.

Mode of Delivery: This course will be offered in a semester based mode of delivery

Course Contents

1. Group of transformations (6 hrs)

1.1 Definition of transformation

1.2 Examples of group of transformations
2. Affine geometry (12 hrs)

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.)
3. Orthogonal transformations (12 hrs)

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,
reflections and rotation)

3.4 Representation of orthogonal transformations as product of the fundamental or-
thogonal transformations

3.5 Orthogonal transformations of the plane in coordinates
4. Similarity transformations (9 hrs)

4.1 Properties of similarity transformations
4.2 Homothetic transformations

4.3 Representation of similarity transformations as the product of homothetic and an
orthogonal transformations

4.4 Similarity transformations of the plane in coordinates
5. Affine transformations (9 hrs)

5.1 Definition and examples of affine transformations (orthogonal and Similarity trans-
formations, Skew reflection, compressions, Shear)

5.2 Properties of Affine transformations

5.3 Affine transformations and linear mappings



Teaching-Learning Strategy/Methods

Lectures, Tutorial, Group Assignments

Assessment Strategy/Methods

e Assignment: 20%
o Tests: 30%

e Semester Examination: 50%

Course Policy

A student has to
e Attend at least 85% of the classes
e Take all continuous assessments
e Take final examination

e Respect all rules and regulations of the university
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