
DIFFERENTIAL GEOMETRY, D COURSE, 24 LECTURES

• Smooth manifolds in Rn, tangent spaces, smooth maps and the inverse func-
tion theorem. Examples, regular values, Sard’s theorem (statement). [4]

• Notions of transversality and intersection numbers mod2, degree mod 2. [3]

• Curves in 2-space and 3-space, arc-length, curvature, torsion. The isoperimet-
ric inequality. [2]

• Smooth surfaces in 3-space, First fundamental form, Area. [2]

• The Gauss map, second fundamental form, principal curvatures and Gaussian
curvature. Theorema Egregium. [3]

• Minimal surfaces. Normal variations and characterization of minimal surfaces
as critical points of the area functional. Isothermal coordinates and relation
with harmonic functions. The Weierstrass representation. Examples. [3]

• Parallel transport and geodesics for surfaces in 3-space. Geodesic curvature.[2]

• The exponential map and geodesic polar coordinates. The Gauss-Bonnet the-
orem (including the statement about classification of compact surfaces). [3]

• Global theorems on curves: Fenchel’s theorem: the total curvature of a simple
closed curve is greater than or equal to 2π. The Fary-Milnor theorem: the
total curvature of a simple knotted closed curve is greater than 4π. [2]
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