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1�K 3Ø�>n�/ ABC ¥, I �S%, M � BC ¥:. �� MI

� AC �u: QB, PB � 4ABC 	��l AC �¥:, DB � 4PBQBI �

4AIC ü�	���1���:. aq½Â QC , PC , DC . y²: DBDC �¥:

34ABC �	��þ.

(úô	°¥ÆÆ) ã| øK)

y² (�âúô	°¥Æî��ÓÆ�)��n):

� IB �4ABC éAº: B ��%, N �	��þlúBAC �¥:, KÙ

� N,A, IB ��,  A, I, C, IB Ñ3± PB ��%����þ. d Menelaus ½

n,
BM

MC
· CQB

QBT
· TI
IB

= 1.

¤± CQB

QBT
= BI

IT
= PBI

PBT
, � PBQB � CI. ù���

∠QBPBI = ∠TIC =
π − ∠A

2
= ∠NPBI,

� N 3�� PBQB þ.

5¿� ∠NAQB = π+∠A
2

= ∠QBPBIB, ¤± A,QB, PB, IB o:��, �

� AIB ���QBPB ©O´ù���4AIC 94PBQBI �	����¶. �

N ´ùn����%, dd�Ñ N 3�� IDB þ. du IIB ´ AIC 	���

�», ?�Úk NDB ⊥ IBDB.

Ón, XJ·�� IC �4ABC éAº: C ��%, K NDC ⊥ ICDC . Ù

� N ´ IBIC �¥:, �ü�n�/4NDBIB �4NDCIC ��, =� N ´

DBDC �¥:. �

µ5 °�p?¥Æìè, ìÀ�¢�Ð¥�[), S�½1�¥Æ�9�,

wÅ¥Æ©w, wÅqAÖ��h), ô�°�¥ÆÁW�, É²�¥4Ó�,
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�nÞ¥Æ�67, ¤ÑÔ¥W�/9U, 	°¥Æ4ó, �ë�²p¥>

Çx, uH���ÆNá¥Æ¾\a, �Hm¥ÆÎ�e, ì�N¥S, �

�Q, �fÍ, <�N¥x�ñ, _�®�ÓÆ��Ñ
�K��()�.

1�K � n > k ´��ê, p > 3 ´�ê. y²: 
pn

pk

!
≡
 
n

k

!
(mod pvp(n)+3).

(�®�ÆÆ) �L% øK)

y² (�â°�p?¥Æ�ºÚ¤ÊWÓÆ�)��n):

- f(x) = (x− 1)(x− 2) · · · (x− p+ 1), Kk 
pn

pk

!
−
 
n

k

!
=

nQ
i=n−k+1

pi · f(pi)

kQ
j=1

pj · f(pj)
−

nQ
i=n−k+1

i

kQ
j=1

j

=

 
n

k

!
·

�
nQ

i=n−k+1
f(pi)

kQ
j=1

f(pj)

− 1

�
.

¤±��y²

pvp(n)+3 |
 
n

k

!
·

�
nY

i=n−k+1

f(pi)−
kY
j=1

f(pj)

�
.

·�ò
�
n
k

�
�� n

n−k ·
�
n−1
k

�
, K�Iy²

(n− k)p3 |
nY

i=n−k+1

f(pi)−
kY
j=1

f(pj).

¯¢þ, ·�k (x − y)p3 | f(px) − f(py)é?¿�ê x, y ¤á. �d·�ò

f(x)Ðm� xp−1 + Sp−2x
p−2 + · · ·+ S2x

2 + S1x+ S0, K

f(px)− f(py) ≡ S2 · p2(x2 − y2) + S1 · p(x− y) (mod (x− y)p3).

Ù�3 p > 3�k p | S2±9 p2 | S1, u´·K�y. �

µ5 ��¥ë�$, M�T1n¥Æ4úI,�®o¥�²*, É²�¥

5##, ôÜ��N¥�)�, uH���ÆNá¥Æ¾\a, �Hm¥ÆÎ

�e, ì�N¥�fÍ, �ë�²p¥>Çx�ÓÆ��Ñ
�K��()�.

1nK � k ´��ê, x ≥ k ´¢ê. �½d�õ
�
x
k

�
� k �8Ü�¤�

8x F , y²: �õ�3
�
x
k+1

�
� k + 1 �8Ü, ÷v§��¤k k �f8þá

u F .

(U9¢�¥ÆÆ) )�² øK)

y² (�â<�N¥�bë�)��n):
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·�é k8By², k = 1�·Kw,¤á. b� k− 1�¤á, �Ä k��

/. òù�
�
x
k

�
� k�8Ü�¹�¤k��ÃE/P� 1, . . . , n. ��¹ i�

8Ük
�
di
k−1

�
�, Ù¥ di ≥ k − 1´��¢ê. K·�Äkk

nX
i=1

di
k − 1

= k ·
 
x

k

!
.

e¡·�5¦�¹ i�÷v^�� k + 1�8Ü��ê ei. ��¡, duz�ù

�� k + 1�8ÜØ� i�pØ�Ó, ·�k ei ≤
�
x
k

�
−
�
di
k−1

�
. ,��¡, ò¤

k¹ i� k�8Ü� k + 1�8ÜÓ�Ø� i, K=z� k − 1��¯K. �d8

Bb�qk ei ≤
�
di
k

�
. u´

ei ≤ min

( 
x

k

!
−
 

di
k − 1

!
,

 
di
k

!)
≤ x− k

k
·
 

di
k − 1

!
.

��Ø�ª´Ï�� di ≤ x − 1 �
�
di
k

�
≤ x−k

k
·
�
di
k−1

�
, � di ≥ x − 1 ��

x
k

�
−
�
di
k−1

�
≤ x−k

k
·
�
di
k−1

�
.

k
ù�é ei��O, ·�=�÷v^�� k + 1�8Ü�ê�
nP
i=1

ei

k + 1
≤

x−k
k
·
nP
i=1

�
di
k−1

�
k + 1

=
x−k
k
· k
�
x
k

�
k + 1

=

 
x

k + 1

!
.

·K�y. �

µ5 ì�N¥�fÍ±9�Hm¥ÆÎ�eÓÆ��Ñ
�K��(

)�.

1oK �½²¡þ n ���Ø�L���þ, §��Ú�"�þ. y²:

éz� k ≤ n, �3Ù¥, k ��þ, §�Ú���Ø�L�.

(�°�Æ +¡) øK)

y² (�âøKö�)��n):

·�òù�¯KL«¤�ê/ª: �½�þ {vi}ni=1, ÷v |vi| ≤ 1 ±9P
i
vi = 0, �é εi ∈ {0, 1}¦�

P
i
εi = k � |P

i
εivi| ≤ 1. y²�'�´rù�

lÑ�¯K=z�ëY�¯K, �Ò´k#N εi � [0, 1]¥�¢ê�, ±�yP
i
εivi�����. ��·�2?1N�, r εi C¤�ê.

äN5`, ò vi�¤ (xi, yi)�/ª, �ÄXe'u ε1, . . . , εn��5�§|:
nX
i=1

εi = k;
nX
i=1

εixi =
nX
i=1

εiyi = 0.

5¿�ù��§|3 εi ∈ [0, 1] pk), 'Xz� εi = k
n
Ò´�|). ¤

±�½�3�| εi ∈ [0, 1] �), ¦��õkn� εi Ø�u"½�. ÄK,
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b� ε1, ε2, ε3, ε4 ∈ (0, 1), ·���o�n��þ7½�5�', ¤±�3

δ1, δ2, δ3, δ4Ø��", ¦�

δ1(1, x1, y1) + δ2(1, x2, y2) + δ3(1, x3, y3) + δ4(1, x4, y4) = (0, 0, 0).

Ïdé?¿¢ê λ, ε1 + λδ1, ε2 + λδ2, ε3 + λδ3, ε4 + λδ4, ε5, . . . , εn�´þã�§

|�). ·�/À� λ�±�yz�#� εiE3 [0, 1]«mp, �§��¥Ø�

u"½���ê'�5�. ù��Eö��ª�±�y�õn� εiØ�u"½

�.

e¡·�©A«�¹?Ø:

(1)XJz� εiÑ´"½�, @o¯K®,)û. ·�é�
, k��þÚ

�".

(2)XJTk�� εiØ´"½�, ù´Ø�U�, Ï�
P
i
εi = k´���ê.

(3) XJTkü� εi Ø´"½�, Ø��� ε1, ε2. Kd
P
i εi = k �

ε1 + ε2 = 1. Ø�� ε1 ≤ 1
2
. - ε′1 = 0, ε′2 = 1, K

|ε′1v1 + ε′2v2 − ε1v1 − ε2v2| = |ε1(v2 − v1)| ≤
1

2
|v2 − v1| ≤ 1.

¤±ò ε1, ε2 �¤ ε′1, ε
′
2 é���Ú

P
i εivi �K�Ø�L��������þ.

(Ø¤á.

(4)XJTkn� εi Ø´"½�, Ø��� ε1, ε2, ε3. Óþ·�k ε1 + ε2 +

ε3�u�½�.

Äk�Ä ε1 + ε2 + ε3 = 1 ��¹. d�ò v1, v2, v3 w¤ü �S�:

A,B,C, K�þ ε1v1 + εv2 + εv3 éA 4ABC SÜ�,�: X. ØJy²

X �����º:�ålØ�L 1, Ø���º: C. Kò ε1, ε2, ε3 �¤

ε′1 = 0, ε′2 = 0, ε′3 = 1=�·K¤á.

XJ ε1 + ε2 + ε3 = 2, K�þ (1 − ε1)v1 + (1 − ε2)v2 + (1 − ε3)v3 éA

4ABC SÜ�,�: Y . b� Y �º: C �ålØ�L 1, K�±ò

ε1, ε2, ε3�¤ ε′1 = 1, ε′2 = 1, ε′3 = 0, é���Ú
P
i εivi�K��Ø�L 1.

nÜþã�¹, ·K�y! �

µ5 (1).8B{´ù�K���g,g´, �´ö�L§¥k
(J. Ò

·¤��Uy²éz� k, �3, k �½ k + 1��þ, §�Ú���Ø�L

�. ~X{II[èQ²�L n = 101, k = 50��¹, �±^8B{)û(Ï�

k = 50Ú k = 51´�d�).

(2).k,��ÓÆ�±ïÄ�K(Ø�p�í2.
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