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Exercise 1. (8pts)

We consider the following quadratic form ¢ : R?® — R defined by:
"l ’ q(z,y,2) = i 2y2 + 22+ b6xy — 2yz
\!) 1. Find the matrix A of g

NS
’ai; 2. Find the symmetric bilinear form ¢ associated with g.
&{ ) 3. Using Gauss method, find the sum of squares of ¢ and the orthogonal basis B'.
4. Same question as 3 using diagonalisation: P{A) = (A+4)(1 — A}{A — 3)
9 3 1 ~3
\ L
\\\/ / Vi = ~5) WVo=10] and V3 = { —2]. Verify that the matrix P is orthogonal.
—1 3 1

-

5. Find the rank and signature of q.

Exercise 2, (6pts)
We consider the quadratic form ¢ over R® defined by:
g1, T2, 3) = 273 + 23 + ng + 27122 + 2xo7; Williisans

. Find the matrix A of ¢.

l\')p‘

(4/) 3. Find ker ¢ and C(g), the set of isotropic vectors and verify that ker g @ C{q).

Exercise 3. (4pts)

We consider the hermitian form ¢ over C? defined by the matrix:

[ 2 1-2i
A=1119i o Z
" - jL -+
i&\ "/ 1. Find the hermitian form v and the quadratic hermitian form gq.
k\ N/ . Using Gauss method, deduce the rank and signature of 4.
Exercise 4. (2pts)
fa b c
let M= jc a b}, wherea,bceR. Weput S =a-+b+cand o=ab+ bc-+ ca.
b ¢ a
L 4

- Show that M orthogonal if and only if o =0 and § = 41

. Using Gauss method, find the sum of squares of ¢ and deduce the rank and signature of gq.
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