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1�K. Xã, AD,BE ©O´b�4ABC �> BC,AC þ�p. AB ¥

:� M , �� DE � 4ABC �	��u: F,K, �ã MK Ú MF ©O�

4MDE �	���uØM ±	�: P,Q. y²: A,P,Q,B o:��.

(4ïf��¥ M�² øK)

y² (�âXÀp?¥ÆÜ�¤ÓÆ�)��n):

du BE ⊥ AC, AD ⊥ BC, ·�k A,B,D,E o:��, 
M ��%. u

´ ∠MDK = ∠MDE = ∠MED = ∠MPD, Ù¥���Úd E,D,M,P ��.

u´�� MD2 = MP ·MK, Ón MD2 = MQ ·MF . l
 F,Q, P,K

��. ,	d MA2 = MD2 = MP · MK �� ∠APM = ∠MAK. 
d

MB2 =MD2 =MQ ·MF �� ∠MBQ = ∠MFB. ¤±

∠APQ+ ∠ABQ = ∠APM + ∠MPQ+ ∠MFB

= ∠MAK + ∠MFK + ∠MFB

= ∠BAK + ∠BFK = 180◦.

·K�y! �
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µ5 úô�Ð�½p?¥Æ�©H, �ì{1n¥Æ�f®, �e¥Æ�

�R, 	°¥Æî��, �H��N¥4Ù(, À��âÛ�Ð, É²�¥4Ó

��ÓÆ±9är¥Æìè��Ñ
�K��()�.

1�K. y²é?¿��ê n ±9?¿¢ê x1, x2, . . . , xn, Ñk
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(�H��N¥ �²� øK)

y² (�â�Här¥Æ¤VÓÆ�)��n):

é1 ≤ k ≤ n, d�ÜØ�ª�:
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kX
j=1
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2 ≤ (

kX
j=1
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1
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Ïd¦Ú��:
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2 ≤
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k=1

1
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kX
j=1

j(j + 1)x2j =
nX
j=1

j(j + 1)x2j
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�ª�m>(¢�u
nP
j=1
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µ5 (1).úô�Ð�½p?¥Æ�©H, �H��N¥4Ù(, XÀp?

¥ÆÜ�¤, À��âÛ�Ð±9är¥Æìè��Ñ
�K��()�.

(2).ù�¯K/q Hardy Ø�ª, %qØ���. Aéùa¯K��kü

«�{, Ù�´·�/�À Cauchy ½ Hölder Ø�ª�Xê, Xþ¡)�¤Ð

«�@�. ,�«�{K´^8B{y²\r·K. 3ùp�±y²m>'�

>��� 1
n
(
nP
k=1

xk)
2, k
ÓÆÒ´ùo��.

1nK. Xã, Ge ´4ABC � Gergonne :, c1 ´L Ge �� AB,AC �

���¥���@�, aq½Â c2, c3. � c1, c2, c3 üüm�,�^	ú��*

d�u P,Q,R. y²: 4ABC �S% I, 4PQR �S% I ′ ±9 Ge n:��.

(�®<�N¥Æ)
w@ øK)

y² (�â3�N¥o~ÐÚÐèxÓÆ�)��n):

P I 3 BC, CA, AB þ��K� I1, I2, I3. c1 � AB,AC ��u A3, A2, c2

� AB,BC ��u B3, B1, c3 � AC,BC ��u C2, C1. � c3, c1 � PR ©O�

uK,L, 
 c2, c1 � PQ ©O�u S, T .
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d½Â, Ge 3AI1, BI2, CI3þ. duB � c2 �S���	 q¥%, Ge, I2

´ù� q¥�éA:, ¤± B1I1
BI1

= GeI2
BI2

. Ón C1I1
CI1

= GeI3
CI3

. é4BGeC ±9:

A ^ Ceva ½n, ·�k:

BI1
I1C
· CI3
I3Ge

· GeI2
I2B

= 1.

|^�c���(Ø, �Ò´:

BI1
I1C
· CI1
C1I1

· B1I1
I1B

= 1.

z{�� B1I1 = C1I1. du BI1 = BI3, BB1 = BB3, ·�qk B1I1 = B3I3.

u´��:

B1I2 = I1C1 = C2I2 = I2A2 = A3I3 = I3B3.

¤± I1 3 c2, c3 ��¶þ, 
ù��¶Ò´ AGeI1. 5¿� LK,A2C2 þ� c1, c3

�	ú��,¤± LK = A2C2. Ón ST = A3C3,u´ LK = ST . 
 PL = PT ,

� PK = PS. ù`² P � c2, c3 ��, u´ P 3�¶ AGeI1 þ. dé¡5,

AP,BQ,CR �:u Ge.

�� I �� I ′ �	 q¥%� O. du c1 �ùü���	 q¥%©O

� A,P , ·��� A,P,O ��. Ón O �3 BQ,CR þ. ¤± O = Ge. u´

I, I ′, Ge n:��. �

µ5 XÀp?¥ÆÜ�¤, �ì{1n¥Æ�f®, �H��N¥4Ù(,

À��âÛ�Ð, är¥ÆÙ9z, £V, o�¢, �VW, o�Ó, �1Ü�Ó

Æ��Ñ
�K��()�.
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1oK. � f(x) ´��EXêõ�ª, ÷v

x2 | f(x)− e
2πi
m · x,

Ù¥m > 1 ´�½���ê. - f (m)(x) � f �m gS�, y²:

xm+1 | f (m)(x)− x.

(�u�Æ4� øK)

y² (�âøKö�)��n):

·�Äky²XeÚn:

ÚÚÚnnn � λ ´Eê, k > 1 ´��ê, ÷v λk 6= λ. XJõ�ª f, P ÷v

xk|f ◦ P − P (λx), � P (0) = 0, P ′(0) 6= 0. K�3õ�ª R ÷v xk+1|f ◦ R −

R(λx), � R(0) = 0, R′(0) 6= 0.

�yÚn, � f ◦ P − P (λx) = bxk + O(xk+1), Ù¥ O(xk+1) L«gê��

´ k + 1 �p�õ�ª. �Ä� R(x) = P (x+ cxk). @o

f ◦R = f ◦ P ◦ (x+ cxk)

= P (λx+ cλxk) + b(x+ cxk)k +O(x+ cxk)k+1

= P (λx) + cλP ′(0)xk + bxk +O(xk+1).

(1)

,��¡

R(λx) = P (λx+ c(λx)k)

= P (λx) + cλkP ′(0)xk +O(xk+1).
(2)

é' (1) Ú (2), ·���- c = b
λk−λ ÒU÷v xk+1|f ◦R−R(λx). ��5

¿�R′(x) = P ′(x+ cxk)(1+ ckxk−1). ¤±R′(0) = P ′(0) 6= 0. R(0) = P (0) = 0

´w,�. Úny..

£��K, � P (x) = x, λ = e
2πi
m , k = 2, dK8b�k xk|f ◦ P − P (λx).

�E$^Ún, ·��ª��õ�ªR(x), ¦� f ◦R = R(λx) +O(xm+1). u´

f (2) ◦R = f ◦ (f ◦R)

= f(R(λx) +O(xm+1))

= f(R(λx)) +O(xm+1)

= R(λ2x) +O(xm+1)

(3)
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Ù¥1n1^� x|f(x). ^8B{ØJy²éz���ê k Ñk

f (k) ◦R = R(λkx) +O(xm+1). (4)

AO/, ·�k

f (m) ◦R = R(x) +O(xm+1). (5)

d�� f (m)(x) = a1x+ a2x
2 + · · ·+ amx

m +O(xm+1), K f (m) ◦R = a1R+

a2R
2 + · · ·+ amR

m +O(xm+1), Ï� R(x)m+1 = O(xm+1). u´ (5) ª�Ñ

a1R + a2R
2 + · · ·+ amR

m = R +O(xm+1). (6)

du R(0) = 0, R′(0) 6= 0, é'ü> x1 �Xê�� a1 = 1. ���gé'

x2, x3, . . . , xm �Xê�� a2 = a3 = · · · = am = 0. u´ f (m)(x) = x+O(xm+1),

·K�y! �

µ5 (1).�H��N¥4Ù(ÓÆÏL|Ü�{O�p��ê��Ñ


�K��()�.

(2).·��±r f ◦ P − P (λx) = O(xk) U�� P−1 ◦ f ◦ P = λx+O(xk).

ù�þ¡�ÚnÒ´¼ê�§¥�x¼ê�{ (½öÝ
nØp��5z). �

,3¿m¥��é�, �x¼ê´?nS�¯K�­�óä. 3ùp P ´õ�

ª, ¤±�¼ê P−1 ¿ØÐ½Â, þ¡�)�;m
ù�¯K (�,|^EC¼

ê��£�±ÛÜ/½Â P−1, �U�¤y²).
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