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Exercise 1 :
Show that the following mappings are bilinear forms. Are they symmetric or
skew-symmetric?

1.

Ψ : Rn[X] ×Rn[X] → R

(P,Q) 7→

∫ 2

0
x2P(x)Q′(x)dx

2.

f : Mn(R) ×Mn(R) → R
(A,B) 7→ Tr(AB)

Exercise 2 :
LetΨ be the mapping defined on R2[X] by

Ψ : R2[X] ×R2[X] → R

(P,Q) 7→

∫ 1

0
P(x)Q(1 − x)dx

1. Show thatΨ is a symmetric bilinear form.

2. Determine the matrix ofΨ in the canonical basis of R2[X].

3. Show thatΨ is non-degenerate.

Exercise 3 :
Let the matrix

M =

 0 −3 2
−3 5 7
2 7 −1


1. Justify that the matrix A is symmetric.

2. Determine the symmetric bilinear form defined onR3 whose associated matrix in the
canonical basis is the matrix A.

3. Determine the associated quadratic form.



2

Exercise 4 :
Consider the following bilinear forms.

f : R2
×R2

→ R

((x1, x2), (y1, y2)) 7→ x1y1 + 2x2y2 − 4x2y1 − 4x1y2

1 : R3
×R3

→ R

((x1, x2, x3), (y1, y2, y3)) 7→ 3x1y1 − 5x2y2 − 2x1y2 − 2x2y1 + 3x2y3 + 3y2x3

1. Show that f and 1 are symmetric.

2. Determine the quadratic form associated with each bilinear form.

Exercise 5 : (Exam 2023)
Let the mapping

f : R2
×R2

→ R

((x1, x2), (y1, y2)) 7→ 2x1y2 + 2x2y1 − 5x2y2

1. Show that f is a symmetric bilinear form.

2. Determine Ann( f ), the kernel (annihilator) of f . Deduce whether f is non-degenerate.

3. Determine the matrix of f in the basis {ε1 = (1, 1), ε2 = (1,−3)} of R2.

4. Let the set
F =< (2, 1) >

Determine F⊥, the orthogonal complement of F.
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