
Lista 8: Formy kwadratowe

1. Wyznaczy¢ posta¢ kanoniczn¡ formy, stosuj¡c np. metod¦ Lagrange'a:

(a) Q(x1, x2, x3) = x1x1 + x2x2 + 3x3x3 + 4x1x2 + 2x1x3 + 2x2x3;

(b) Q(x1, x2, x3) = x1x1 + 2x2x2 + x3x3 + 2x1x2 + 4x1x3 + 2x2x3;

(c) Q(x1, x2, x3) = x1x1 − 3x2x2 − 2x1x2 + 2x1x3 − 6x2x3;
(d) Q(x1, x2, x3, x4) = x1x2 + x1x3 + x1x4 + x2x4 + x3x4.

(e) Q(x1, x2, x3) = x1x2 + x1x3 + x2x3 + x3x3;

(f) Q(x1, x2, x3, x4) = x1x2 + x2x3 + x3x4 + x1x4

(g) Q(x1, x2, x3) = x1x1 + x2x2 + x3x3 + x1x2 + x1x3 + x2x3

(h) Q(x1, x2, x3, x4) = 2
4∑
j=1

xjxj +
4∑
j=1

4∑
k=j+1

xjxk

(i) Q(x1, x2, x3, x4) =
4∑
j=1

4∑
k=j+1

xjxk

2. Dla jakich warto±ci λ nast¦puj¡ce formy kwadratowe s¡ dodatnio okre±lone:

(a) Q(x1, x2, x3) = 5x1x1 + x2x2 + λx3x3 + 4x1x2 − 2x1x3 − 2x2x3;
(b) Q(x1, x2, x3) = x1x1 + x2x2 + 3x3x3 + 2λx1x2 + 2x1x3;

(c) Q(x1, x2, x3) = x1 + 2x2x2 + 5x3x3 + 2x1x2 − 2x1x3 + 4x2x3;
(d) Q(x1, x2, x3) = x1x1 + 4x2x2 + x3x3 + 2λx1x2 + 10x1x3 + 6x2x3.
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