
MATH 505   

Differentiable Manifolds 

METU Mathematics Department 

 

Titles of Videos: 

1) Math 505-2022.03.08.1: Section 3.1: Definition of Manifolds 

2) Math 505-2022.03.08.2: Section 3.1: Examples of Manifolds 

3) Math 505-2022.03.10.1: Section 3.2: Further Examples (Differentiable Manifolds)-1 

4) Math 505-2022.03.15.1: Section 3.2: Further Examples (Projective Space)-2 

5) Math 505-2022.03.15.2: Section 3.2: Further Examples (Projective Space, Grassmann 

Manifold)-3 

6) Math 505-2022.03.17.1: Section 3.2: Further Examples (Grassmann Manifold)-4, 

Section 3.3: Differentiable Functions and Mappings 

7) Math 505-2022.03.22.1: Section 3.4: Rank of a Mapping, Immersions, Submersions  

8) Math 505-2022.03.22.2: Section 3.5: Immersed, Imbedded and Regular Submanifolds-

1 

9) Math 505-2022.03.22.2: Section 3.5: Immersed, Imbedded and Regular Submanifolds-

2 

10) Math 505-2022.03.29.1: Section 3.5: Immersed, Imbedded and Regular Submanifolds-

3 

11) Math 505-2022.03.29.2: Section 3.5: Immersed, Imbedded and Regular Submanifolds-

4 

12) Math 505-2022.03.31.1: Section 4.1: Tangent Space at a Point, Differential of a 

Smooth Mapping-1 

13) Math 505-2022.04.05.1: Tangent Bundles-1 

14) Math 505-2022.04.05.2: Tangent Bundles-2 

15) Math 505-2022.04.07.1: Cotangent Bundles and Vector Bundles 

16) Math 505-2022.04.12.1: Sard’s Theorem and Whitney Embedding Theorem-1 

17) Math 505-2022.04.12.2a,b: Sard’s Theorem and Whitney Embedding Theorem-2 

18) Math 505-2022.04.14.1: Differential Forms-1 

19) Math 505-2022.04.19.1: Differential Forms-2 

  



20) Math 505-2022.04.19.2: Differential Forms-3 

21) Math 505-2022.04.21.1: Orientation of Vector Spaces-1 

22) Math 505-2022.04.26.1: Orientation of Vector Spaces-2, Orientation of Manifolds 

23) Math 505-2022.04.26.2: Special Forms on Complex Manifolds 

24) Math 505-2022.04.28.1: Integration on Manifolds-1 

25) Math 505-2022.05.10.1: Integration on Manifolds-2, Manifolds With Boundary 

26) Math 505-2022.05.10.2: Integration on Manifolds-3 (Stokes Theorem) 

27) Math 505-2022.05.12.1: Integration on Manifolds-4 (Stokes Theorem) 

28) Math 505-2022.05.17.1: Volumes of Discs and Spheres, Definition and Properties of 

de Rham Cohomology-1 

29) Math 505-2022.05.17.2: Definition and Properties of de Rham Cohomology-2, 

Cohomology of the Circle 

30) Math 505-2022.05.24.1: Poincaré Lemma 

31) Math 505-2022.05.24.2: Brouwer Fixed Point Theorem, Winding Number-1 

32) Math 505-2022.05.26.1: Winding Number-2 

33) Math 505-2022.05.31.1: Rotation and Linking Numbers 

34) Math 505-2022.06.02.1: Mayer-Vietoris Exact Sequence for de Rham Cohomology-1 

35) Math 505-2022.06.07.1: Mayer-Vietoris Exact Sequence for de Rham Cohomology-2, 

Gauss-Bonnet Theorem-1 

36) Math 505-2022.06.07.2: Gauss-Bonnet Theorem-2 

37) Math 505-2022.06.09.1: Integration of Vector Fields (Continuous Dependence on 

Initial Conditions)-1 

38) Math 505-2022.06.14.1: Integration of Vector Fields (Smooth Dependence on Initial 

Conditions)-2  

39) Math 505-2022.06.14.2: Integration of Vector Fields (Smooth Dependence on Initial 

Conditions)-3, Lie Derivative 

40) Math 505-2022.06.16.1: Frobenius Theorem 


