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1�K. �½��ê n > 1. �Äò n ©
�eZ��ê b1, b2, . . . , bt �Ú.

¦¤k©
Cze

S = 2
tX
i=1

ibi +
tX
i=1

b2i

����U�.

(E�N¥��|øK)

) (�âÉgn¥i�, oÏáÓÆ�)��n):

Äk5¿�©
�kk��, Ïd S �����3. düSØ�ª�±Ø

�� b1 ≥ b2 ≥ · · · ≥ bt. P b1 = l.

(1) XJ t ≤ l − 2, K�ò (b1, b2, . . . , bt)N�� (b1 − 1, b2, . . . , bt, 1), S �

�ØO. �±UYXdN��� t = l − 1.

(2) e t ≤ l + 1, K�ò (b1, b2, . . . , bt)N�� (b1 + bt, b2, . . . , bt−1), S ØO.

±e�Ä t = l − 1½ t = l. 3¤k¦ S ���ê|¥, ·�� b1�Ù��

�U�. 3�½ b1��¹e� b2�Ù���U�. ±daí.

2©A«�¹?Ø:

(3) e�3 i¦� bi − bi+1 ≥ 2. ò bi~ 1, bi+1\ 1, S��ØO. ù�c¡

�üSb��gñ!

(4) e�3 2 ≤ i ≤ t¦� bj ≥ l− j + 3. ò b1O\ 1, bj ~�, S��î�

~�.

d (4), ·�k b1− bj ≥ j− 2. 
d (3), bi− bi+1 ∈ {0, 1}. Ïd�õ�3�

� i∗¦� bi∗− bi∗+1 = 0,
Ù¦¤k� i÷v bi− bi+1 = 1. ù�(Ü
tP
i=1

bi = n,

b1 = lÒU(½¤k�U�ê| (b1, . . . , bt). �e�O�´²��, ·�3dÑ

�. �

µ5 éu�9�ê���¯K, N�{´�©~^�g´.
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1�K. ®�H �b�n�/ ABC �R%. D,E ©O´> AB,AC þ�

:, ÷v AD = AE � D,H,E ��. ò� DE � 4ABC �	�� ω u K,L

ü:. L D � AB �R�, L E � AC �R�, ü^R��u N . ò� HN �

� ω þ� BC l�u S, 
KS,LS ©O� BC �u X, Y . y²: 4SXY �	

��²L4ABC �	%.

(�Här¥ÆÆ) �fS øK)

) (�âÉ²�¥4Ó�ÓÆ�)��n):

Xã, L B,C ©O� AB,AC �R�� HN u S1, S2, K

HS1

NS1

=
HcB

DB
;

HS2

NS2

=
HbC

EC

du AD = AE, ∠CEH = ∠BDH. dd�4CEH ∼ 4BDH, �

CE

BD
=
CH

BH


4CHHb ∼ 4BHHc, �·�qk

CH

BH
=
HbC

HcB

¤± CE
BD

= HbC
HcB

. (Ü�Ð�ü��ª��

HS1

NS1

=
HS2

NS2

,

= S1 = S2. du S1B ⊥ AB, S2C, ù�:Ò´ A3	.� O þ�é»:, (

Ü S1, S23 HN þ�� S1 = S2 = S.

du BHCS ´²1o>/, HN � BC ��: T �½´ HS �¥:, �

´BC�¥:. �U, V ©O´KS,LS�¥:,KU, T, V ��.5¿�U, T, V ©

O´: O3 XS,XY, Y S þ�ÝK, ¤±dSimson½n�_½n, O34XSY

�	��þ. �
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µ5 uH��N¥��>, Ü���N¥
+, �H�g¥Æ~#, úô

�	°¥Æî��, ¤ÑÔ¥W�	I�Æ�o�Ê±9Égn¥i��ÓÆ

��Ñ
�K��()�.

1nK. � F (x) =
∞P
k=0

ak · xk ´���Xê�/ª�?ê, Ù¥ a0 6= 0. 


F ′(x) =
∞P
k=1

kak · xk−1 ´§��¼ê. ®� F ′(x)
F (x)

�´�Xê�/ª�?ê, y²

a0 �Øz� ak.

(MÃ�Æ+¡) øK)

y² (�âøKö�)��n):

- bk =
ak
a0
. ·�k

F ′(x)

F (x)
= (lnF (x))′ = (ln(1 + b1x+ b2x

2 + · · · ))′. (1)

� q(x) = −(b1x+ b2x
2 + · · · ), K

lnF (x) = ln(1− q(x)) = −
" ∞X
m=1

q(x)m

m

#
. (2)

·�òÏLù
�ªy²z� bk þ��ê. b�Ø,, K�3,� k ±9�

ê p¦� vp(bk) < 0. �

wj = vp(bj)/j, ∀j

¿� w = minj wj. 5¿���� minj vp(bj)/j ´���. ù´Ï� vp(bk) < 0


z� vp(bj)��´ −vp(a0), ¤±� j ���7k vp(bj)/j > vp(bk)/k.

e¡, ·�- j∗ ´¦� wj = w ���eI j. �¿©����ê r,

- N = j∗ · pr. ·�ò�Ä (2) ªm>Ðm� xN �Xê, ¿¦Ñù�Xê¹ p

��g. Äk, �m = pr � q(x)m

m
�Ðm¥k��

(bj∗ ·xj
∗
)m

m
=

(bj∗ )
m·xN
m

. ù��

¹ p��g� vp(bj∗) ·m− vp(m) = w ·N − r.

�e5·�y²Ù{¤k xN �Xê¹ p��gÑ�u w ·N − r. �d, 5

¿� (2) ªm>Ðm�z� xN �ü�ªþ���

(b1x)
t1 · (b2x2)t2 · · ·

m
·
 

m

t1, t2, . . .

!
,

Ù¥
P
j
j · tj = N , 


P
j
tj = m. ±þXê¹ p��g�

V =
X
j

vp(bj) · tj + vp

  
m

t1, t2, . . .

!
/m

!
(3)

db�, vp(bj) ≥ w · jéz� j¤á. ¤±�
P
j
j · tj = N �7k

P
j
vp(bj) · tj ≥

3 êÆ#(�



w ·N . Ïd, V ≤ w ·N − r��U´ vp
��

m
t1,t2,...

�
/m

�
≤ −r. 5¿�

 
m

t1, t2, . . .

!
/m =

 
m− 1

t1 − 1, t2, . . .

!
/t1,

�·��I�Ä pr | t1 ��¹. aq/·��±b� pr �Øz� tj. d

u
P
j
j · tj = N = pr · j∗, �kü«�U: �o tj∗ = pr, tj = 0,∀j 6= j∗, �o tj =

0, ∀j ≥ j∗. c�«�UÒ´·��c�ÄL�@��, @� V = w ·N − r. X

J´��«, Kd j∗���5���3 ε > 0, ÷v

vp(bj) ≥ (w + ε) · j, ∀1 ≤ j < j∗.

Ïd�
j∗−1P
j=1

j · tj = N �7k
j∗−1P
j=1

vp(bj) · tj ≥ (w + ε) ·N . ù�d (3) ��

V ≥ (w + ε) ·N − vp(m) ≥ (w + ε) ·N − logp(N)

é¿©�� r (9 N ), V î��u w ·N − r.

ù�·�Òy²
 ln(F (x))�Ðm¥ xN �Xê¹ p��gT� w ·N − r.

u´ F ′(x)
F (x)
¥ xN−1�Xê¹ p��gT�

w ·N − r + vp(N) = w ·N + vp(j
∗).

ù3 r (9 N )¿©��´��Kê, �b� F ′(x)
F (x)
��Xêgñ!

u´·K�y. �

1oK. n ¦����~ê C, ¦�éz�àõ>/ P 9Ù?¿º: u, Ñ

Ué� P �,	ü�º: v, w, ÷v

area(4uvw) ≥ C · area(P ).

(Ê�dî�ÆÜa� øK)

) (�âøKö�)��n):

�Y´ 1
π
. Äk�Ä P ´��ü ��, 
 u´Ù�%. d� area(P ) = π

2
,


?¿�¹º: u�n�/�¡È�õ´ 1
2
, ù`² C ≤ 1

π
. �,, î�5`ù

�~f¿ØÎÜ^�, Ï�ü ��¿Ø´õ>/, 
Ù�%�¿Ø´��º

:. �·��±^�X�õ>/%C P , ù�E�±y² C �õ´ 1
π
.

e¡·�y² C = 1
π
´�±���. ·�ke¡�Ún:

ÚÚÚnnn �Q´?¿à/,
 x´ÙSÜ�:. K�3Q>.þ�ü�: y, z,

¦�

area(4xyz) ≥ 1

2π
· area(Q).
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Ún�y² d Blaschke-Sas ½n��3 QS��o>/ abcd, ¦�

area(abcd) ≥ 2

π
· area(Q).

u´ xab, xbc, xcd, xdaùo�n�/¥7k��ÎÜ�¦. Blaschke-Sas½n�

�ã�y²��e¡�µ5�.

£££������KKK. � P �º:� u = u0 ±9 u1, . . . , un. é 0 ≤ i ≤ n, - vi

� ui 'u: u�é¡:. K v0, . . . , vn �¤��àõ>/ P ′, ´ P 'u: u

�¥%é¡ã/. du u ´ P �º:, P ′ � P ��u u ù��:. - Q

� u1, . . . , un, v1, . . . , vn �à�, Ò´ P � P ′ �Ó�à�. é Q9Ù¥%: u

A^Ún, ��ü�: y, z ∈ {u1, . . . , un, v1, . . . , vn}¦�

area(4uyz) ≥ 1

2π
· area(Q) ≥ 1

π
· area(P ).

� y ∈ {ui, vi}, z ∈ {uj, vj}, Kdé¡5�

area(4uuiuj) = area(4uyz) ≥ 1

π
· area(P ).

u´·K�y! �

µ5 (1).)���Ü©�Ä¥%é¡��{´|ÜAÛ¥�~^E|. �

~(J� IMO 2006 ����K�k�«){´|^¥%é¡�. k,��Ó

Æ��±ë�ÆS Steiner é¡, 3AÛØ�ª¥�A^�~2�.

(2). Blaschke-Sas ½n´|ÜAÛ4�+����²;(J. §`�´ü

 ¡È�à/7½�¹¡È��´ n
2π
· sin(2π

n
)�à n>/, ���à/�ý�

�~ê�Z. Blaschke �Ð^ Steiner é¡��{y²
S�n�/��¹, 


Sas ^e¡�þ��{ò(Øí2� n>/:

b�·�kà/Q. � AB�Ù�», O� AB¥:. du� ¿ØUC(

Ø, ·�Ø�b� OA = OB = 1. ?�Ú, d AB ´�»·��±ò Q�>.

�Xe�ëê£ã:

z(θ) = (cos θ, r(θ) sin θ) : 0 ≤ θ < 2π.

Ù¥ θ = 0éA: A, 
 θ = π éA: B. �Ý r(θ) ≥ 0. é?¿� θ, �Ä

d z(θ), z(θ + 2π/n), · · · , z(θ + 2(n− 1)π/n)�¤�à n>/. Ù¡È�

1

2

n−1X
j=0

cos(θ +
2jπ

n
) · r(θ + 2(j + 1)π

n
) · sin(θ + 2(j + 1)π

n
)

− cos(θ +
2(j + 1)π

n
) · r(θ + 2jπ

n
) · sin(θ + 2jπ

n
)

5 êÆ#(�



=
1

2

n−1X
j=0

r(θ +
2jπ

n
) sin(θ +

2jπ

n
) ·
�
cos(θ +

2(j − 1)π

n
)− cos(θ +

2(j + 1)π

n
)

�

=sin(
2π

n
) ·

n−1X
j=0

r(θ +
2jπ

n
) sin2(θ +

2jπ

n
). (4)

¤±� θl 0O\� 2π
n
�, ù��à n>/�²þ¡È�

n

2π
· sin(2π

n
) ·
Z 2π

θ=0
r(θ) sin2(θ) dθ.

,��¡, XJ·�3 (4) ¥- n→∞, K��à/�¡È�

lim
n→∞

sin(
2π

n
) ·

n−1X
j=0

r(θ +
2jπ

n
) sin2(θ +

2jπ

n
) =

Z 2π

θ=0
r(θ) sin2(θ) dθ.

u´d²þ�n, 7k,�S�à n>/�¡È´��à/¡È� n
2π
· sin(2π

n
)

�. ½n�y!
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3. úôÉ²�¥ 4Ó�
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