
 

"Calculus on Manifolds", Fall 2019. 
 

The course description. Calculus on Manifolds is an important extension of 

Multivariable Calculus. The main concepts and ideas in this theory are independent of the 

choice of coordinates. The course leads directly to de Rham cohomology and the Stokes 

formula.  

 

Program of the course. 

1.Definition and examples of smooth manifolds. 

2.Orientability and orientation. 

3.Tangent vectors and tangent space to a manifold at a point. Tangent bundles. Vector 

fields. 

4.Skew-symmetric forms on linear spaces. Wedge product. 

5.Differential forms on manifolds. Exterior differential. 

6.Smooth maps of manifolds. Diffeomorphisms. The transformation rule under 

coordinate change for functions, vector fields and differential forms. 

7.Integration in R^n. Coordinate change in the integral. Integration of differential 

forms. Stokes theorem for a cube in R^n. 

8.Integration on manifolds. 

9.Manifold with boundary. Induced orientation of the boundary. 

10.General Stokes theorem. Green’s theorem, the divergence theorem, Stokes formula 

for a surface in R^n. 

11.Closed and exact differential forms. The Poincaré lemma. De Rham cohomology. 

 

 

Grading rules. During the semester you will get 11 homework assignements, each 

consists of 5 problems. For a correct solution of every problem you get 2 points. Thus, 

for all homeworks you may get up to 110 points. Occasionally bonus problems (for 3 

points each) might be added to homeworks. The due date for each homework is the next 

class. During the semester you can use two homeworks extensions, each for one week. 

Both the midterm and the final exam are in-class, open books, open notes. The midterm 

contains 5 problems for 4 points each, the final – 5 problems for 6 points each. Also you 

get 1 bonus point every time you are the first to correct the professor's mistake/mistype in 

class.The grading table has the following form: 

 

A+  140 

 

A  130 

 

A-  120 

 



B+  110 

 

B  100 

 

B-  90 

 

C+  80 

 

C  70 

 

C-  60 

 

D  50 

 

Contact information. mathinmoscow (at) gmail.com, Skype: mathinmoscow. 


