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I ¯̄̄KKKµ�½Fibonacciê��4íúª

Fn+2 = Fn+1 + Fn, F1 = F2 = 1

¦Fibonacciê��Ï�úª.

))): �Rn´¢ê�þ�n��þ�m. -

W := {(a1, . . . , an) ∈ Rn | ai+2 = ai+1+ai, i = 1, . . . , n−2}

KW´Rn�f�m, �(F1, F2, . . . , Fn) ∈W .
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W�?Û����äk/ª

a = (a1, a2, a1 + a2, a1 + 2a2, . . . , Fn−2a1 + Fn−1a2)

= a1(1, 0, 1, . . . , Fn−2) + a2(0, 1, 2, . . . , Fn−1)

=W���Ñ´ü��þ��5|Ü, �ùü��þ�5
Ã', Ïddim W = 2.

e¡·�5¦)W��|AÏ�Ä, Ù��äk/ª

a = a0(1, λ, λ
2, . . . , λn−1) ∈W

=a´���'ê�.
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da ∈W�, λ÷vλ2 = λ+ 1. )�
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Ïd, é?¿a ∈W ,

a = c1(1, λ1, λ
2
1, . . . , λ

n−1
1 ) + c2(1, λ2, λ

2
2, . . . , λ

n−1
2 ).

d(F1, F2, . . . , Fn) ∈W�,

Fn = c1λ
n−1
1 + c2λ

n−1
2 .
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2dF1 = F2 = 1�

c1 + c2 = 1, c1λ1 + c2λ2 = 1
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¯̄̄KKK é����54íúªê�

ak = ck−1ak−1 + . . .+ c1a1,

Ù¥a1, . . . , ak−1�½§þã�{´Ä�±í2º
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¯̄̄KKK: ,Æ�kn Æ)§m��ì. b�?¿ü��ìú
�¤
�êþÑ�Ó, ¿�vkü��ì¤
Ñ��. y
²: m ≤ n.

yyy²²²µÚ?��m× n�Ý
A = (aij), Ù¥

aij =

{
1 XJ1jÒÆ)áu1i��ì

0 Ù§

~X,

A =

1 1 1 1 0
1 0 1 0 1
0 1 1 0 1


L«kn��ì, 5¶Æ). 1���ìk?Ò 1, 2, 3, 4�
Æ),1���ìk?Ò 1, 3, 5�Æ),1n��ìk?Ò
 2, 3, 5�Æ).
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�?¿ü��ìú�¤
�ê�k. u´Ý
A�?¿ü1
�SÈ�k, A�1i1���²��1i�ì¤
�ê, P
�di > k. �dI��ÄÝ
B = AAT . K

B =


d1 k · · · k
k d2 · · · k
...

...
...

...
k k · · · dm



=


d1 − k

d2 − k
. . .

dm − k

+ k


1
1
...
1

(1 1 · · · 1
)

Bw,´���½�
. Ïd, rank(B) = m ≤ n.
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þã¯KêÆþ�±Ä��
222ÂÂÂFisherØØØ���ªªª: �C1, C2, . . . , Cm´8ÜC(|C| = n)�
pØ�Ó���f8, �|Ci ∩ Cj |(i 6= j)þ��. Km ≤ n.

þã¯K�±kØÓ�C«, 'X

I ,Æ�kn�Æ), m��ì. b�z��ì<
�ê
Ñ´Ûê, �?¿ü��ìú�¤
�ê´óê.
Km ≤ n.

I m�Æ)|�
ng8N¹Ä, zg��kü<ë\,¿
�?¿ü<�åë\�¹ÄTk�g. Km ≤ n
½n = 1.
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¯̄̄KKK1: 3²¡þ´Ä�3n�/∆P1P2P3¦�§��n>
�´�½��¢êm1,m2,m3?

w,, em1,m2,m3÷vn�Ø�ªmi < mj +mk, ù
pi, j, k´1, 2, 3�ü�, Kù��n�/∆P1P2P3´�3
�.

e¡·�ò¯K�p�í2.

¯̄̄KKK2: n�î¼�m¥´Ä�3n�ü/∆ : P0P1 · · ·Pn¦
�Ù?¿ü�º:�m�>�´PiPj´�½��¢ê?

w,, >��m÷vn�Ø�ª´7L�. �´¿©�í?
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·�±n��m�~`², ==÷v>��m�n�Ø�
ª'X´ØU�yo¡N��35.
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�|PiPj | = mij , i, j = 0, 1, . . . , n. ^viL«�þ
−−→
P0Pi,

i = 1, 2, . . . , n. u´

(vi,vj) =
1

2

(
||vi||2 + ||vj ||2 − ||vi − vj ||2

)
=

1

2

(
m2

i0 +m2
j0 −m2

ij

)
:= gij .

e�3ü/∆ = P0P1 · · ·Pnäk�½>�mij , K
dv1, . . . ,vn�5Ã'�,§��GramÝ


G =


(v1,v1) (v1,v2) · · · (v1,vn)
(v2,v1) (v2,v2) · · · (v2,vn)

...
...

...
...

(vn,v1) (vn,v2) · · · (vn,vn)

 = (gij)

´é¡�½�. Ïd, mij�÷vG�½�^�.
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�L5, ��½>�mij÷vG�½�^�. K�3�_�

P¦�G = P TP . -vi´Ý
P�1i�, i = 1, 2, . . . , n.
Kv1, . . . ,vn�GramÝ
Ò´G. �½P0, -Pi = P0 + vi,
i = 1, . . . , n. Kn�ü/P0P1 · · ·Pn äk�½�>�mij .
Ïd, �½>��ü/��35�duGramÝ
��½5.

éc¡�~f, éA�GramÝ
�

G =

 4 9/2 −1/2
9/2 9 9/2
−1/2 9/2 4


N´�ydet(G)Ø�½, Ï�½>��o¡NØ�3.
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·��±¯������¯Kµ

¯̄̄KKK: d��m¥´Ä�3n+ 1�:P0, P1, . . . , Pn¦�§
�¥üü�ål��½�>�?
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