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SeRr1ES OF ExErcises No. 2

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

1.
¥ R,[X]xR,[X] — R
co - PP (i
2.
i MR XM,R) — R
(A, B) — Tr(AB)
Exercise 2 :

Let W be the mapping defined on R,[X] by

W Ry[X]xRy[X] — R

1
(P,Q) - j(; P(x)Q(1 — x)dx

1. Show that W is a symmetric bilinear form.
2. Determine the matrix of W in the canonical basis of IR;[X].

3. Show that W is non-degenerate.

Exercise 3 :
Let the matrix

0 -3 2
M=(-3 5 7
2 7 -1

1. Justify that the matrix A is symmetric.

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

3. Determine the associated quadratic form.



Exercise 4 :
Consider the following bilinear forms.

f: R? x R? — R
((x1,x2), (Y1, ¥2)) = x1y1 + 2x215 — 4xoy1 — 4x11>

g: R® x R - R
((x1, %2, %3), (Y1, Y2, ¥3)) > Bx1ys = Dxaya = 2x1Y2 — 2xay1 + 3x2Y3 + 3Y2X3
1. Show that f and g are symmetric.
2. Determine the quadratic form associated with each bilinear form.

Exercise 5 : (Exam 2023)
Let the mapping

f: R? x R? - R
((x1,%2), (y1,42)) = 212 + 22211 = 5212
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 {&; = (1,1), &2 = (1, -3)} of R%.
4. Let the set
F=<(2,1)>

Determine F*, the orthogonal complement of F.
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