
1Ê±SK
PÒ:3�g��¥, V ´� F þ��5�m.

1. � V ��|Ä´ e1, e2, e3, W ��|Ä´ ϵ1, ϵ2. �5N� ϕ d

ϕ(e1) = ϵ1 − ϵ2, ϕ(e2) = ϵ1 + ϵ2, ϕ(e3) = ϵ2 − 2ϵ1.

(½.

(i) O� ϕ 3þãÄ.e�Ý
;

(ii) O� rank(ϕ) Ú ker(ϕ) ��|Ä;

(iii) � v1 = 2e1 − e2, v2 = 2e2 − e3, v3 = e1;w1 = ϵ1 − ϵ2,w2 = ϵ1 + ϵ2. y²:

v1,v2,v3 ´ V ��|Ä, w1,w2 ´ W ��|Ä. ¿O� ϕ 3 v1,v2,v3;w1,w2

e�Ý
.

2. � C ∈ GLn(F ), A : Mn(F ) −→ Mn(F ) dúª A(X) = C−1XC �Ñ.

(i) �y A ´ Mn(F ) þ��5�f.

(ii) �yé?¿ X, Y ∈ Mn(F ), A(XY ) = A(X)A(Y ).

(iii) ¦ rank(A).

3. � A,B ∈ Mn(F ) � A ∼s B.

(i) y²: A �" =⇒ B �"; A �� =⇒ B ��.

(ii) Þ~`² A é¡ØUíÑ B �½é¡.

4. � A ∈ L(V ) ÷v A = A3. y²:

ker(A) + im(A) = V.

5. (À�) � A,B ∈ L(V ). y²:

(i) rank(A) = rank(BA) + dim(im(A) ∩ ker(B)).

(ii) é?¿ i ∈ Z+, dim(im(Ai−1) ∩ ker(A)) = dim(ker(Ai))− dim(ker(Ai−1)).
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