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8U·�0�ù��{�q�k|A^: ! (joint)ê�þ.�O.
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k 3 ^�½���Ó�L p�Ø�¡.

éu!�ïÄ, �@�uã�?n�'©Ù [1].

��g,�k��¯K´: � J �!�8Ü, @o |J |��´õ�?

w,�þ.´
�
n
2

�
, ù�´��¥aq¯K��Y. 
��N´�e.Kk

êþ? n
3
2 , §d��� ( 1√

3
n

1
2 )× ( 1√

3
n

1
2 )× ( 1√

3
n

1
2 )�n����Ñ.

[1]¥®�Ñ |J |���þ.�O, y²Ùêþ?Ø�L n
7
4 . 3 2008 c,

Guth Ú Katz 3 [2] ¥y²
þ.�´ n
3
2 êþ?�, l
3ìC¿Âe��)

û
ù�¯K. ¦��y²^�
õ�ª�{. ·��Ñ��ØÓ�y², ��

ò^�õ�ª�{.

±ey²¥ C Ñ´��~ê, 3ØÓ/�Ñy�¿ÂØ7�Ó.

½n (Guth-Katz [2]) �3~ê C, ¦ |J | ≤ Cn
3
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y² ·�é��gê¦�U$�n�õ�ª Q(x, y, z) 6≡ 03¤k p ∈ J
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��õ�ª3?�: p?� 0 ��u'uÙXê����gàg�§. Ï

d� 1
C
d3 ≥ |J |= d ≥ C|J | 13 �, ·��é���gê ≤ d��"õ�ª3?

¿ p ∈ J þ� 0. ±e� d = dC|J | 13 e, ¿Pé��õ�ª� Q(x, y, z), K

• degQ ≤ C|J | 13 .

• Q(p) = 0, ∀ p ∈ J .

éu p ∈ J Ú®���� p ∈ l, ·�`n�| (p, l, Q)´/­��0, XJ

·�3 p?ïá�IX¦ l� Z ¶��, K Q3d�IXL�ª¥�$g��

Z �'. ÄK·�¡ (p, l, Q)´/Ø­��0.
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(a) é?¿ p ∈ J 9 l1, l2, l3 3 p, e l1, l2, l3 Ø�¡K p��'u QÚÙ¥

�^�´­��. ÏeØ,, �±y² Q3± p��:��IX¥�$g�´

��� l1, l2, l3��ÑÃ'�¼ê (3�öS), ��U´~ê, �Q(p) = 0gñ.
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(b) ?�^®��� l þ�k ≤ degQ �­��!, =, ¦ (p, l, Q) ´

­��. �d, ± l � Z ¶ïá���IX, � Q 3d�IXe�§�
P

α=(α1,α2)
Pα(z)x

α1yα2 .

� α0 = (α01 , α02)¦ Pα0(2) 6≡ 0� α0 ´¦ α01 + α02 ���. Ke z Ø´

pα0 ��, (p, l, Q)�½Ø´­�� (Ó�3�öS).

d (a), (b), k |J | ≤ n · degQ ≤ Cn · |J | 13 . � |J | ≤ Cn
3
2 . y..
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