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1 V�5¢¼ê

½Â1!�V´¢ê�Rþ��þ�m§N�f : V × V → R,XJ÷v∀α, β, γ ∈ V, k1, k2 ∈ R

f(k1α + k2β, γ) = k1f(α, γ) + k2f(β, γ)

f(α, k1β + k2γ) = k1f(α, β) + k2f(α, γ)

K¡f´V�5¢¼ê"
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5µ

(1)é¡V�5¢¼êµV�5¢¼ê§¿�é¡µf(α, β) = f(β, α)

(2)�½é¡V�5¢¼êµé¡V�5¢¼ê§¿��½µf(α, α) ≥ 0,¿�f(α, α) = 0 ⇔ α = 0.

(3)�½é¡V�5¢¼ê⇔SÈ.
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2 Aa�m½Â

Ýþ�m:Dkål¼êd���8ÜV ,¡(V, d)�Ýþ�m.

51µål¼êd : V × V → R÷vµ

(1) d(α, β) ≥ 0,�Ò¤á��=�α = β.

(2) d(α, β) = d(β, α)

(3) d(α, β) ≤ d(α, γ) + d(γ, β)

52µ?¿��8ÜV ,Ñ�3ål¼ê.

Xµ-d : V × V → R¦d(α, β) =

{
0 XJα = β

1 XJα 6= β

K(V, d)´Ýþ�m"
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D��m:Dk�ê�¢�þ�m¡�D��m.

51µ¢ê�Rþ��þ�mVþ����K¢�¼ê§P�‖ · ‖,÷vµ

(1) ∀α ∈ V, ‖ α ‖≥ 0, ‖ α ‖= 0 ⇔ α = 0

(2) ∀α ∈ V, ∀k ∈ R, ‖ kα ‖= |k| ‖ α ‖
(3) ∀α, β ∈ V , ‖ α + β ‖≤‖ α ‖ + ‖ β ‖. (n�Ø�ª)

¡��ê"

52µÓ��k���þ�mþ�±kNõ�ê"�§�Ñ´�d�(�µö�<§p%¯§Çµ

n§�5�ê,<¬��Ñ��, 1978c)"ùp�d´�µ�‖ · ‖1Ú‖ · ‖2´ü��ê§XJ�3�

¢êc1Úc2§¦é?¿α ∈ V ,k‖ α ‖1≤ c1 ‖ α ‖2§¿�‖ α ‖2≤ c2 ‖ α ‖1.
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���m:Dké¡V�5¼êf : V × V → K��þ�mKV¡����m"

5µ�,vk�Ý§�Ý§ål�ÝþVg§�k��Vgµα⊥β ⇔ f(α, β) = 0. l
k��ÄÚ

IO��Ä��AVg"3���m¥§���þ§=g���þf(α, α) = 0��"�þα´�a

é­���þ"
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¢SÈ�m:Dk�½é¡V�5¼êf : V × V → R��þ�mRV¡�¢SÈ�m"

5µkNõ���5p��ê6½5�5�ê6�áÑæ^¢SÈ�m��î¼�m�½Â"

Xµ
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î¼�m(îAp��m):k��¢SÈ�m¡�î¼�m"

Ïdù�½ÂL²µ3Ó�¿Âe§î¼�m´Rn. ¢SÈ�m�î¼�m�«O3u�êþ"

ù«½Â�î¼�mX:

[8]£�(§p��ê(1��)§p���Ñ��§2005c.

[9] K.Hoffman and R.Kunze, Linear Algebra, second Edition, Prentice-Hall, Inc., Englewood Cliffs, New

Jersy, 1971.
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n!Aa�m�m�'X

3.1Û¹'Xµî¼�m⇒¢SÈ�m⇒���m
3.2p�'Xµ¢SÈ�m

(1)→D��m(2)→Ýþ�m
5(1):XJRV´¢SÈ�m§< −,− >´SÈ.

-‖ α ‖= |α| = √
< α, α >,K‖ · ‖´�ê§l
(RV, ‖ · ‖)´D��m.

5(2):XJRV´D��m§�ê�‖ · ‖.

-d : V × V → R¦d(α, β) =‖ α− β ‖,K(RV, d)´Ýþ�m"
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