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Exercise 1 (6pts) 

Let 
* *

1 2,f f be two linear forms on 2V = , defined by: 

( ) ( )* *

1 2, , , 3 2f x y x y f x y x y= − = +  

1. Show that ( )* *

1 2,f f  forms a basis for *V  (the dual space of V). 

2. Express ( ), 7 8h x y x y= − −  in terms of the basis ( )* *

1 2,f f . 

3. Let ( )1 2,f f  be the Predual (antedual) basis of ( )* *

1 2,f f . Deduce (without calculations) the 

values of: 

( ) ( )1 2,h f h f . 

 

Exercise 2 (4pts) 

Determine the real value a for which the following quadratic form defines an inner (scalar) 

product: 

( ) ( ) ( )2 2 2 2

1 2 3 1 2 2 31 1 2 2q X x a x a a x x x ax x= + + + + + + − . 

 

Exercise 3 (10pts) 

Consider the quadratic form defined on 
3E =  by: 

( ) 2 2 2

1 1 2 2 2 3 32 2 2 2q X x x x x x x x= + + − + . 

1. Determine the polar form (the bilinear form associated with q ) and the associated 

matrix A of q . 

2. Using Gaussian elimination, diagonalize and deduce its rank and signature. 

3. Find an orthogonal basis of 
3E = with respect to q . 

4. Determine an invertible matrix P  and a diagonal matrix D such that tD PAP= . 










