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Objectives 
 

 To define orientability of topological manifolds and of smooth manifolds. 

 To determine the multiplicative structure of singular cohomology. 

 To calculate with differential forms on manifolds. 

 To prove Stokes’ theorem on manifolds and related results. 

 To prove that de Rham cohomology coincides with real singular cohomology. 

 To learn Poincaré duality and some of its consequences. 

 To discuss the existence of nonzero sections of vector bundles on manifolds. 
 
Evaluation of learning outcomes 
 

Continuous assessment: 
 

 Problem solving or short assignments: 50%. 

 Partial and final written exams: 50%. 
 

Examination-based assessment is optional and will consist of a single written exam. All 
students are admitted to re-evaluation, which will also consist of a written exam. The final 
grade will be the highest score between evaluation and re-evaluation. 
 
Teaching blocks 
 

1. Singular cohomology. Homotopy invariance. Mayer-Vietoris exact sequence. 
Cellular complexes. Universal coefficients. Products. 

 

2. Manifolds. Manifolds with boundary and without boundary. Smooth structures. 
Tangent bundle and cotangent bundle. 

 

3. Cohomology of differential forms. Differential forms on manifolds. De Rham 
cohomology. Integration of forms with compact support. Stokes’ Theorem.          
De Rham’s Theorem. 

 

4. Poincaré duality. Orientation classes. Compact support cohomology. Duality. 
Consequences and applications. 
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