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1. General information

2. Learning goals

3. Assessment (1st and 2nd call)

4. Methodology, learning tasks, syllabus and resources

4.1. Methodological overview

The methodology followed in this course is oriented towards the achievement of the learning objectives.
A wide range of teaching and learning tasks are implemented, such as lectures, problem-solving sessions, tutorials and
autonomous work and study. The proposed projects about complementary aspects of the subject will be supervised by the
teacher along the course.

4.2. Learning tasks

This course is organized as follows: 
- Lectures (three weekly sessions). 
- Problem-solving sessions (one weekly session; oral presentations of problems). 
- Tutorials (including the supervision of the proposed projects). 
- Autonomous work and study. 
These tasks will take place in-person at the classroom, unless the University of Zaragoza stablishes that, because of the
public health situation, they should be done online. 

4.3. Syllabus

This course will address the following topics: 
Topic 1. Differentiable manifolds. 
Topic 2. Manifolds and smooth maps. 
Topic 3. Topological properties of manifolds. Partitions of unity. 
Topic 4. Tangent space. Differentiation on a manifold. 
Topic 5. Submersions, immersions and embeddings. 
Topic 6. Submanifolds. 



Topic 6. Submanifolds. 
Topic 7. Lie group actions. 
Topic 8. Integral curves and flows. 
Topic 9. The Lie derivative. 
Topic 10. One-parameter subgroups of a Lie group. 
Topic 11. The exponential map. 
Topic 12. The closed subgroup theorem. 
 

4.4. Course planning and calendar

Further information concerning the timetable, classroom, office hours, assessment dates and other details regarding this
course will be provided on the first day of class or please refer to the Faculty of Sciences website and Moodle. 
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