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1. � F ´�, V, W ´ F þ��5�m, ~ν1, ~ν2, ~ν3, ~ν4 ´ V ��|Ä, ~ω1, ~ω2, ~ω3 ´

W ��|Ä. ��5N� φ ÷v

φ(~ν1) = ~ω1+~ω2+~ω3, φ(~ν2) = −~ω1+~ω2, φ(~ν3) = 2~ω2+~ω3, φ(~ν4) = ~ω1−~ω2+~ω3.

¦ φ 3 ~ν1, ~ν2, ~ν3, ~ν4; ~ω1, ~ω2, ~ω3 e�Ý
L«, rank(φ) Ú dim(ker(φ)) .

2. �

φ : M3(Q) −→ M3(Q)

A 7→ A+ At

(i) �y: φ ´�5�f.

(ii) ¦ rank(φ), dim(ker(φ)).

3. � n �¢é¡Ý


A =


1 3 · · · 3

3 1 · · · 3
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...
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...

3 3 · · · 1

 .

¦ A ��.5�êÚK.5�ê.

4. � A ��½Ý
. ¦y: éu ∀λ ∈ R+, k ∈ Z, λAk ´�½Ý
.
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