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1. � R4 þ�V�5.dúª f(x,y) = x1y1 − 3x2y3 + 2x4y1 + 5x3y2 − x4y4 ½Â, Ù

¥ x = (x1, x2, x3, x4)
t Ú y = (y1, y2, y3, y4)

t. ¦ f 3IOÄe�Ý
Ú rank(f).

2. �

A =


0 1 0

1 −1 1

0 1 0

 .

O� P ∈ GLn(Q) Úé�Ý
 B ¦� P tAP = B.

3. � F ´�, V ´� F þ� n ��5�m. � f, g ∈ V ∗ \ {0}, 
 h : V × V −→ F d

úª

∀ (x,y) ∈ V × V, h(x,y) = f(x)g(y)

½Â. �y h ´V�5.¿¦ rank(h).

4. � F ´�, ÙA�Ø�u 2, V ´� F þ� n ��5�m

(i) � f ∈ L+
2 (V ). y²: XJé?¿� x ∈ V , ·�Ñk f(x,x) = 0, K?¿�

(x,y) ∈ V × V , f(x,y) = 0. (J«: |^4zúª½5�.)

(ii) � f ∈ L−
2 (V ). y²: é?¿� x ∈ V , f(x,x) = 0.

(iii) � A ´ F þ n �é¡�
. y²: XJé?¿ x ∈ F n, ·�Ñk xtAx = 0, K

A ´"�
.

(iv) � A ´ F þ n ��é¡�
. y²: é?¿ x ∈ F n, ·�Ñk xtAx = 0.

5. (À�) � F ´�, V ´� F þ� n ��5�m, h ∈ L2(V ) � rank(h) = 1. y²:

�3 f, g ∈ V ∗, ¦�é?¿ (x,y) ∈ V × V , h(x,y) = f(x)g(y).
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