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Unit Description in detail Weighting (%) 

I Differential calculus in Banach spaces, chain rule, derivatives of multilinear 
maps, derivatives of determinant, directional derivatives, derivatives in matrix 
spaces. 

25% 

II Higher derivatives, Taylor’s theorem, smooth functions with compact supports 
in . 

25% 

III  Differential manifolds, examples, smooth maps, diffeomorphisms, tangent 
spaces to a manifold, basis theorem, level surfaces as manifolds, tangent 
spaces of level surfaces. 

25% 

IV Derivatives of smooth maps, sub manifolds, vector fields, commutator 
bracket, differential of a function. 

25% 

 
Basic Text & Reference Books:- 
 

� S. Kumaresan, A course on Differential Geometry and Lie Groups, TRIM 22, Hindustan Book 
Agency, 2002. 

� F. Warner, Foundation of Differentiable Manifolds and Lie Groups, Springer-Verlag, 1984. 
� M. Spiwak, A Comprehensive Introduction to Differential Geometry, Published or Perish, 1970 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


