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Exercise 1 � σ ´ Rn þ��5C�§Rn = W1 ⊕W2§Áy

(1) σ ´ Rn � W1 (½ W2 )�ÝKC� ⇐⇒ σ2 = σ¶

(2) e σ ´ Rn � W1 �ÝKC�§K Id− σ ´ Rn � W2 �ÝK(IdL«ðÓN�)¶

(3) e σ ´ Rn � W1 �ÝKC�§K W1 = Imσ, W2 = Kerσ"

5µùp¡σ´ Rn � W1þ�ÝKC�§XJé∀ ξ = ξ1 + ξ2, ξ1 ∈W1, ξ2 ∈W2, kσξ = ξ1.

Exercise 2 ^ Schmidt ��z�{òî¼�m��þ| S ��z§¿*¿�î¼�m�IO��
Ä§¦Ñ�½�þ α 3IO��Äe��I"

(1) R4§S = {(1, 2, 2,−1)T , (1, 1,−5, 3)T , (3, 2, 8,−7)T }§α = (3, 1, 1,−3)T¶

(2) R3[x]§SÈ½Â� (f(x), g(x)) =
1∫
−1
f(t) g(t) dt§S = {1, x, x2}§α = 1 + x"

Exercise 3 � α1 = (1, 0, 2, 1)T , α2 = (2, 1, 2, 3)T , α3 = (0, 1,−2, 1)T ,W = L(α1, α2, α3)§3 R4 þ½
ÂSÈ�µ

∀ α, β ∈ R4, (α, β) = αTβ.

Á¦ W 3 R4 ���Öf�m W⊥ ���Ä"

Exercise 4 y²ü�j�mV , V ′Ó����¿©7�^�´�3V�V ′���V�f , ¦�∀ α, β ∈
V§Ñk

(α, β) = (f(α), f(β)).

Exercise 5 �α, β, γ, ξ´R4�4���þ§eW = L(α, β, γ)§¦¢êa, b, c¦�aα + b β + c γT
�ξ3Wþ����K"
5µklnØþy²§2Þ¯~¢�.

Exercise 6 �n�î¼�mV = L(α) + V1§Ù¥α´ü �þ§V1 = (L(α))⊥§q�σ1´V1����
�C�§½ÂVþ��5C�σ, τµ

σ(aα+ β) = aα+ σ1(β), τ(aα+ β) = −aα+ σ1(β),

Ù¥a ∈ R, β ∈ V1"¦yµ
(1) σ, τÑ´V ���C�¶
(2) eσ1´V1¥���§Kσ´V¥���§τ´V�^="

Exercise 7 �e1, e2 ´²¡þü�p�R��ü �þ§±e1 �©>§OT �ª>�����
ϕ
2"qσ

´±OT �¶���"Áy²σ 3e1, e2 e�Ý
�

A =

(
cosϕ sinϕ
sinϕ − cosϕ

)
.

�L5§e��C�σ 3��IO��Äe�
�A§Kσ 7´±��y = tg(ϕ
2 )x �¶���"

Exercise 8 �σ´n�j�mVþ��5C�§¦yµσ´�5C��¿�^�´eξ´σ�áuÙA�
�λ�A��þ§Kξ´σ∗ �áuÙA��λ̄�A��þ"

Exercise 9 �A, B�´HermiteÝ
, y²µ(1). eB�½§KAB�A��Ñ´¢ê¶(2). eA,Bþ
�½�AB = BA§KAB�´�½HermiteÝ
"
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