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�5�m�~f:

(1)ê�Fþm× nÝ
�NFm×néuÝ
�\{Úê¦

�¤�5�m. AO�, ê�Fþn��þ�NF n´Fþ

��5�m. -

V = {(a1, a2, · · · , an) ∈ Rn | ai = ai−1 + ai−2, 3 ≤ i ≤ n}

´Rþ��5�m.

(2)ê�F´ê�Fþ��5�m, Ù¥\{$��ê�

\{,ê¦$��ê�¦{.C´Rþ�5�m,Ù¥\{

�ê�\{,ê¦�ê�¦{.

(3)ê�Fþ���õ�ª�NF [x]éuõ�ª�\{Ú

ê�õ�ª�ê¦�¤Fþ��5�m.
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(4)¢ê�Rþ4«m[a, b]þ�N¢¼ê�8ÜH [a, b]é

u¼ê�\{Úê¦�¤Rþ��5�m. [a, b]þ�N¢

ëY¼ê�8ÜC[a, b]éu¼ê�\{Úê¦�¤Rþ
��5�m. 4«m[a, b]þ�N��¼ê�8ÜD[a, b]é

u¼ê�\{Úê¦�¤Rþ��5�m. «m[0, 1]þ÷

vf (1) = 0�¢ëY¼ê�NVéu¼ê�\{Úê¦

�¤Rþ��5�m.

(5) Âñu0�¢êÃ¡ê�éuê��\{Úê¦�

¤Rþ��5�m.
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(6) �N�¢êR+3\{½Â�a ⊕ b = ab, ê¦½Â

�k � a = ak�¤¢ê�Rþ��5�m.

(7)3V = {(a, b) | a, b ∈ R}¥,½Â

(a, b)⊕(c, d) = (a+c, b+d+ac), k�(a, b) = (ka, kb+
1

2
k(k−1)a2).

KV´Rþ��5�m.
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ó�n��5�m�F n�xù:

½n ê�Fþ?¿n��5�mÑÓ�

uF n.
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1. Ã���5�mÄ��35

½Â (1)�5�mV�����f8X¡��5Ã',

eéuX¥�?¿k���þÑ�5Ã'.

(2)�5�mV�����f8B¡�V���Ä,XJ

(i) B´�5Ã';

(ii) V¥�?¿�þÑ�±dB¥�k���þ�5L

«.

http://192.9.200.1


Home Page

Title Page

JJ II

J I

Page 10 of 27

Go Back

Full Screen

Close

Quit

ZornÚn 3?Û����� S8¥,XJ?Û,

ó(=���Sf8)Ñkþ.,@où� S87,�

3��4��.

½n ?Û���5�mVÑ�3��ÄB.
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y² �V´���5�m. �Ä8Ü

S = {V¥�5Ã'��þ|},

w,S��.3Sþ½Â S'X��¹'X,=��X ≤ Y��=�X ⊆

Y . éS�?¿�Sf8(ó)

X1 ≤ X2 ≤ · · · ≤ Xn ≤ · · · ,

-T = ∪∞i=1Xi,Kw,Xi ⊆ T . ·�äóT ∈ S. ¯¢þ,�α1, α2, · · ·αm ∈

T ,Kéuαi,�3Xji
,¦�αi ∈ Xji

. �m´j1, j2, · · · , jn¥���ê,Kαi ∈

Xm, 1 ∈ n. �α1, α2, · · ·αm ∈ T�5Ã'.ÏT´�5Ã'8Ü,¤±T ∈

S. ù�T´T�Sf8�þ.. �d,·�y²
S÷vZornÚn�^�.

u´, S¥�34��B. ��S���, B´�5Ã'��þ|. dB�4

�5, BV\?¿�þαÑòC¤�5�'�, =BU�5LÑV¤k�þ.

u´B´�5�mV���Ä.
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2. 'uH [0, 1]��ê

K1(�I�Æ)êÆ¿mK) �V´¢ê�Rþ�4«

m[0, 1]þ��N¢¼ê�¤��5�m, \{�ê¦X

Ï~½Â, f1(x), f2(x), · · · , fn(x) ∈ V . y²e¡ü�·

K�d:

(1) f1(x), f2(x), · · · , fn(x)�5Ã';

(2)�3c1, c2, · · · , cn ∈ [0, 1],¦�det(fi(cj)) 6= 0.
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y² (1) ⇐ (2):�Äa1f1(x)+a2f2(x)+· · ·+anfn(x) = 0.
òc1, c2, · · · , cn©O�\,���§|

a1f1(c1) + a2f2(c1) + · · · + anfn(c1) = 0

a1f1(c2) + a2f2(c12) + · · · + anfn(c2) = 0

· · · · · · · · ·
a1f1(cn) + a2f2(cn) + · · · + anfn(cn) = 0

®�det(fi(cj)) 6= 0,¤±�§|�k")ai = 0, 1 ≤ i ≤
n. �f1(x), f2(x), · · · , fn(x)�5Ã'.
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(1) ⇒ (2): én�êÆ8B{. �n = 1�·Kw

,¤á. b��n = k�·K¤á. ?Øn = k +

1��¹. Ï�f1(x), f2(x), · · · , fk(x)�5Ã', ¤±�
3c1, c2, · · · , ck ∈ [0, 1],¦�det(fi(cj))k×k 6= 0. -

F (x) = det


f1(c1) · · · fk(c1) fk+1(c1)

· · · · · · · · ·
f1(ck) · · · fk(ck) fk+1(ck)

f1(x) · · · fk(x) fk+1(x)

 ,

Uì���1Ðm,��

F (x) = λ1f1(x) + λ2f2(x) + · · · + λk+1fk+1(x),

Ù¥λi ∈ R. 5¿�λk+1 6= 0, df1(x), · · · , fk(x),
fk+1(x)�5Ã'��F (x) 6= 0. ��3ck+1, ¦�F (k +

1) 6= 0,=det(fi(cj))(k+1)×(k+1) 6= 0.
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K2 y²H [0, 1]´Ã���5�m.

y² é?¿�g,ên,·�y²�3n��5Ã'�

¼êf1(x), f2(x), · · · , fn(x) ∈ H [0, 1].

-

f1(x) = 1, f2(x) = x, f3(x) = x2, · · · , fn(x) = xn−1.

K é u[0, 1]¥ ü ü Ø Ó � êc1, c2, · · · , cn,

det(fi(cj))´���1�ª, �det(fi(cj)) 6= 0. ¤

±f1(x), f2(x), · · · , fn(x)�5Ã'.
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K3 ¦�5�m

V = {(a1, a2, · · · , an) ∈ Rn | ai = ai−1 + ai−2, 3 ≤ i ≤ n}

��ê.

) éuV¥?¿��þ(a1, a2, · · · , an),Ï�ai = ai−1 +

ai−2, 3 ≤ i ≤ n,¤±dcü�©þ��(½. -

ϕ : C2 → V, (a, b) 7→ (a, b, a + b, a + 2b, · · · ),

´�ϕ´Ó�N�. ¤±dimV = 2.
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K4 ¦�5�mR+��ê,Ù¥\{½Â�a⊕ b = ab,

ê¦½Â�k � a = ak.

K5 3V = {(a, b) | a, b ∈ R}¥,½Â

(a, b)⊕(c, d) = (a+c, b+d+ac), k�(a, b) = (ka, kb+
1

2
k(k−1)a2).

¦V��ê.
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K6 33 × 3���¥W\Ê�ê, �¦z1z�Úü

�é��¤W�êi�Ú��. ù��Wê��éuÝ


�\{Úê¦�¤�5�mU . ¦U��ê.
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n. k���5�m�ü�A^
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~1¦Fibonacciê�

F1 = F2 = 1, Fi = Fi−1 + Fi−2, 3 ≤ i

�Ï�Fn.

) �ÄCþ��5�m

V = {(a1, a2, · · · , an) ∈ Rn | ai = ai−1+ai−2, 3 ≤ i ≤ n} ⊆ Cn

KFibonacciê � � cn� � ¤ �n� � þF =

(F1, F2, · · · , Fn)3V¥. Ï�dimV = 2, ·�¦ÑV��

�Ä

ξ = (ξ1, ξ2, · · · , ξn), η = (η1, η2, · · · , ηn),

K�3a, b ∈ C,¦�F = aξ + bη,=��Fn = aξn + bηn.
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�Än��'ê�α = (1, q, q2, · · · , qn−1),Kα ∈ V��

=�qi = qi−1 + qi−2,3 ≤ i ≤ n,��=�q2 − q − 1 = 0.

)�,��q = 1±
√

5
2 . u´·���V���Ä

ξ = (1, q1, q
2
1, · · · , qn−1

1 ),

η = (1, q2, q
2
2, · · · , qn−1

2 ),

Ù¥q1 = 1+
√

5
2 , q2 = 1−

√
5

2 .

���F = aξ + bη�a, b,�Ä)�5�§|1 = a + b,

1 = aq1 + bq2,��a = q2−1
q2−q1

, b = 1−q1
q2−q1

. l

Fn = aξn + bηn =
qn
2 − qn

1

q2 − q1
=

(1+
√

5
2 )n − (1−

√
5

2 )n
√

5
.
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~2(Duerer �) �IÍ¶²â[Albrecht Duerer

(1471-1521)u1514cQÒE
�q¶�”Melen cotia I”�

Ô1. -<Û%�´3ùqÔ1�x¡þ¿÷
êÆÎ

Ò,êÆêiÚAÛã/. Ô1mþ��êi´
16 3 2 13

5 10 11 8

9 6 7 12

4 15 14 1
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Duerer �½ÂXJ��4 × 4êi�,§�z�1,z�

�,z�é��9z���¬þ�êi�Úþ����

�(½ê,K¡ù�êi��Duerer �.

PV = {A = (aij)4×4 | A�Duerer �}. éDuerer 

��1\{, ê¦$�. ü�Duerer �A�B�\,

=A�B�éA���\. ¢êr�Duerer ��¦, =

^êir¦Duerer �¥z����. KV�¤���þ

�m,¡�Duerer ��m.

http://192.9.200.1


Home Page

Title Page

JJ II

J I

Page 24 of 27

Go Back

Full Screen

Close

Quit

-R�1Ú, C��Ú, D�é��Ú, S���¬Ú.e¡ÏLé0, 1ü�êi|Ü�

�{�ER = C = S = D = 1�¤k �Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8,¡��Ä�

 �.

Q1 =


1 0 0 0

0 0 1 0

0 0 0 1

0 1 0 0

 , Q2 =


1 0 0 0

0 0 0 1

0 1 0 0

0 0 1 0

 ,

Q3 =


0 0 0 1

1 0 0 0

0 0 1 0

0 1 0 0

 , Q4 =


0 0 0 1

0 1 0 0

1 0 0 0

0 0 1 0

 ,

Q5 =


0 0 1 0

1 0 0 0

0 1 0 0

0 1 0 1

 , Q6 =


0 1 0 0

0 0 1 0

1 0 0 0

0 0 0 1

 ,

Q7 =


0 0 1 0

0 1 0 0

0 0 0 1

1 0 0 0

 , Q8 =


0 1 0 0

0 0 0 1

0 0 1 0

1 0 0 0

 .
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·K Q1, Q2, Q3, Q4, Q5, Q6, Q7�5Ã', �¤Duerer 

��m���Ä.

£�DuererÒE�Ô1, �A = d1Q1 + d2Q2 + d3Q3 +

d4Q4 + d5Q5 + d6Q6 + d7Q7,K
16 3 2 13

5 10 11 8

9 6 7 12

4 15 14 1

 =


d1 + d2 d6 d5 + d7 d3 + d4

d3 + d5 d4 + d7 d1 + d6 d2

d4 + d6 d2 + d5 d3 d1 + d7

d7 d1 + d3 d2 + d4 d5 + d6


)�A = 8Q1 + 8Q2 + 7Q3 + 6Q4 + 3Q5 + 3Q6 + 4Q7.
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o. �5�§|AX = 0�)�m

·K

àg�5�§|AX = 0�BX = 0Ó)

⇔ AX = 0,

 A

B

 X = 0, BX = 0Ó)

⇔ A�1�m=B�1�m

⇔ A�1�þ|�duB�1�þ|

⇔ rank(A) = rank

 A

B

 = rank(B)

⇔�3�_Ý
P ,¦�A = PB.
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