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U = {(x1, x2, x3) ∈ R3 : x3 = x2
1 + x2

2}, (1)

K²¡

P = {(x1, x2, x3) ∈ R3 : x3 = 0} (2)

þ��

C = {(x1, x2, x3) ∈ R3 : (x1 − a1)
2 + (x2 − a2)

2 = r2, x3 = 0} (3)
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h = {(x1, x2, x3) ∈ R3 : 2a1x1 + 2a2x2 − x3 − a21 − a22 + r2 = 0}. (4)

·���±D�²¡ h ��½�§=-��m

h+ = {(x1, x2, x3) ∈ R3 : 2a1x1 + 2a2x2 − x3 − a21 − a22 + r2 > 0}. (5)

ù��5 h ∩ U 3²¡ P þ�ÝK´� C, 
 h+ ∩ U 3 P þ�ÝK´� C �

SÜ. ·��±�y²¡ P þ�ü�éA�²¡��8´ùü���¶, Xdù

�, B��
�%½n.
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Nõ|ÜAÛ�¢�êAÛ¥�¯K=z�õ�/nØ¥�¯K. �/�Ø´=

k��±��5z�ã/, XJ·�I��5z²¡þ�¤k�g­�, @o·
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U ′ = {(x1, x2, x3, x4, x5) ∈ R5 : x3 = x2
1, x4 = x1x2, x5 = x2

2} (6)
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·��e¡�½n±ü«y².

½n 1. � n ���ê, C1, C2, . . . , Cn ´²¡þ� n �üüØÓ��. @

o, Ø�3 6n �ØÓ�: P1, P2, . . . , P6n, ¦�z�:Ñ´Ù¥ü����:,

�Ø3Ù§�þ½ÙSÜ.

y² 1. �E n �º:�{üã G, ¦�éu 1 ≤ i < j ≤ n, 1 i �º:�

1 j �º:����=��3 Ci Ú Cj ����:3Ù§z���	Ü.

4ù n ����%�L G �º:; éu 1 ≤ i < j ≤ n, e�3 Ci Ú Cj �

���:3Ù§z���	Ü, 4l Ci ��%� Ci Ú Cj ���÷v½n�¦

��:2� Cj ��%�ò�ã�L G ¥éA�>. dn�/Ø�ª, ·��±
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G ´��²¡ã.

du²¡ã G �>êØ�L max{n− 1, 3n− 6}, 
�^>�õéAü�÷

v½n�¦�:, ¤±ù��:�ê8�õ� 2max{n− 1, 3n− 6} < 6n. �
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y² 2. Xc©½Âü �Ô¡ U , ²¡ P Ú�� Ci (1 ≤ i ≤ n) éA�

²¡ hi Ú��m h+
i . -àõ¡N

K = R3
∖ n⋃

i=1

h+
i , (7)

K K �õk n �¡, �§�õk max{n− 1, 3n− 6} ^c. éu 1 ≤ i < j ≤ n,

e�3 Ci Ú Cj ����:3Ù§z���	Ü, K hi ∩ hj ∩ K ´ K �

�^c. duü���õkü��:, ÷v½n�¦�:�ê8�õ�

2max{n− 1, 3n− 6} < 6n. �
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½n 2. � n ���ê, C1, C2, . . . , Cn ´²¡þ� n ^{ü4­�, ¦�
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��þ.½n.

½n 3. é��ê d, �3~ê cd > 0, ¦�e�� d ��k.õ�/k n

� d− 1 ��¡, K§¤k�ê�¡�oêØ�L cdn
b d
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·�ÑL½n 3 �y², a,��Öö�±ë��'���Ö.

ÏL|^½n 3 Ú�5zE|, �±��Xe(J, ù´½n 1 �,�«í

2.

½n 4. é��ê d, �3~ê cd > 0, ¦�éz���ê n, 3 Rd þ�?

Û n � d �¥�¿8�>.Ñ�±�y©�Ø�L cdn
d d2e � d− 1 �¥¡�ë

Ïf8.

���J�´, ½n 4 pJ���g
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½n 5. é��ê d, �3~ê cd > 0, ¦�éz���ê n, 3 Rd þ�3

3 êÆ#(�



n � d �¥, §��¿8�>.Ø�±�y©�Ø�L cdn
d d2e � d − 1 �¥¡

�ëÏf8.

�y²½n 5, ���J:3 d = 3 ��/. �ö=��d�Öö?���:

[�Y+kc�, �ü)�×¥
. (�½n 5 �y²)
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