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Ä3zcP�êÆ¿mu 2020c 8� 1F� 5F3úô�wÅ¥ÆÞ1.

e¡0��g�ÁÁK9)�.

I.ÁÁÁKKK

1. ®� 4ABC ÷v AB + BC = 2AC � AB 6= BC. �: O, I ©O

´ 4ABC �	%�S%, �� OI �> BC u: D, : E 3> AB þ¦�

BE = BD. �:M,N ©O�
J
O �løAB(Ø¹ C) �løBC(Ø¹ A) �¥

:, ��ME Ú ND �u: P . y²µ: P 34ABC �	��þ.

(�®o¥_�ÈøK)

2. é¢ê α, e cosα Ú sinα þ�knê, K¡ α �/Ð�0. ¦Ó�÷

ve�ü�^���êm ��êµ

(i) �3Ð� α ¦� cosα =
m

1002020 ;

(ii) é�ê n ≥ 2, Ø�3Ð� β ¦� cos(nβ) =
m

1002020 .

(4²�¥>Uc!��»øK)
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3. ò 100 × 100 × 100 ���N©�¤ 1003 �ü ��N. ·�¡ù


ü ��N�c�/Ec0, ¡ù
ü ��N�¡�/F¡0. � Ω ´d

2020 ^üüØÓ�/Ec0 e1, e2, . . . , e2020 �¤�8Ü, ÷véÙ¥?¿ü^

/Ec0ei � ej ( 1 ≤ i < j ≤ 2020 ), §�kú�à:��=� j − i = 1 ½

2019.

¦yµ�±òeZ�/F¡0/�7Ú, ¦�áu Ω �z^/Ec0ÑTÐ

3Ûê�7Ú�/F¡0þ, Ó�Øáu Ω �z^/Ec0ÑTÐ3óê�7Ú

�/F¡0þ.

(þ°¥Æ±UnøK)

4. ¦���¢ê C, ¦�Ø�ª

100X
k=1

1

xk
·
100X
k=1

�
x3k + 2xk

�
−
 

100X
k=1

È
x2k + 1

!2

≥ C

é?¿ 100 �üüØÓ���ê x1, x2, . . . , x100 ¤á.

(§²¥Æ
�øK)

5. � Γ1 Ú� Γ2 ��u P,Q ü:, � Γ1 �u AB (Éu PQ) �� Γ2 �

u CD (Éu PQ) þ²L PQ �¥: M ©�ã BD �� Γ1 �u: G (É

uB), �� Γ2 �u: H (Éu D )©: E,F ©O3�ã BM � DM þ, ÷v

EM = AM , FM = CM©�� EH� FG ��u: N©¦yµM,E,N, F o

:��©

(H��E�ÆG�ÊøK)
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6. ´Ä�3��ê8� 100 �üüØ��f8 A1, A2, . . . , A100 ÷vµé

?¿Ã¡õ��ê|¤�8Ü S, �3��êm ±9

a1 ∈ A1, a2 ∈ A2, . . . , a100 ∈ A100

¦� a1, a2, . . . , a100 Ñ�±L«� S ¥�m �ØÓ�ê�¦È.

(	°¥Æ!m�øK)

II.)))���

1. ®� 4ABC ÷v AB + BC = 2AC � AB 6= BC. �: O, I ©O

´ 4ABC �	%�S%, �� OI �> BC u: D, : E 3> AB þ¦�

BE = BD. �:M,N ©O�
J
O �løAB(Ø¹ C) �løBC(Ø¹ A) �¥

:, ��ME Ú ND �u: P . y²µ: P 34ABC �	��þ.

yyy²²². ò� BI �	��
J
O u: Q, d/9½n�� AQ = QI = QC. 3�

S�o>/ ABCQ ¥d÷V�½n��µ

AQ×BC +QC × AB = AC ×QB = AC × (QI + IB)

d AB + BC = 2AC �� 2AQ = QI + IB ? QI = IB, dR»½n�

� IO ⊥ IB. ë� IE, d I ´ 4ABC �S%�� 4BID ∼= 4BIE, ?

IE ⊥ IB. = D, I, E n:��.

� ND �
J
O u: P ′ ,MP ′ � AB u: E ′. é8>/ ABCMP ′N ¦^

ødk½n, Ï� CM � AN u: I, � D, I, E ′ n:��.

q D, I, E ��. : EÚ: E ′ Ñ3 AB þ, �: EÚ E ′ Ü.

� ND ÚME �u: P ′, l: P �: P ′ Ü, =: P 3	��
J
O

þ. �
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555. )����Ü©��±æ^ødk½n�_½n, =8>/

ABCMPN ÷v�A�n|�:���,��Ù8�º:�½3Ó���

I�(�g�)þ, Ù¥Ê�:º: A,B,C,M,N ��, ��18�º:P

�3T�þ(Ï�ü�ØÓ��òz�g��õ�ko��:).

2. é¢ê α, e cosα Ú sinα þ�knê, K¡ α �/Ð�0. ¦Ó�÷

ve�ü�^���êm ��êµ

(i) �3Ð� α ¦� cosα =
m

1002020 ;

(ii) é�ê n ≥ 2, Ø�3Ð� β ¦� cos(nβ) =
m

1002020 .

))). �¤kÐ��¤8Ü M , N´�y8Ü M é\~{µ4. Pθ =

arccos 4
5

, ·�k θ ∈M, π
2
∈M , é��ê n , 8Ü

An = {nθ + r × π

2
: r = 0, 1, 2, 3}

¥o�êÑ´Ð�.

é��ê n , ¡ cosnα (α ´Ð�) /ª�ê�/�� n �L«0. K8�

Ä¤k m
1002020

/ª�knê, §�� 1 �L«�Ø��p�( n ≥ 2 �)L«.

éÐ� α, �knê cosα, sinα �©�©O� x
z
, y
z′

(�ê x, z p�, y, z′ p

�, � z, z′ ´��ê),

cos2 α + sin2 α =
x2

z2
+
y2

z′2
= 1 ⇒ y2

z′2
=
z2 − x2

z2
,

ü��{©ê����Ù©f©1©O��, =µz = z′, x2 + y2 = z2, ù��

U x, y �Û�ó, ©1 z ´Ûê. ÏdK8¥�
m

1002020 �©��½´
x

5t
�/

ª(©f x � 5 p�), Ù¥ t ∈ {0, 1, . . . , 4040}, ¡ù��ê� t .Ðê, �¤k

t .Ðê�¤8Ü Bt. ~X B1 = {±3
5
,±4

5
}, §�´

A1 = {θ + r × π

2
: r = 0, 1, 2, 3}

¥o�Ð�� cos �.

·�'5 cosnα � cosα �'X, �Ä�'ÈÅõ�ª {Tn}∞n=1 :

T1(X) = X,

T2(X) = 2X2 − 1,

T3(X) = 4X3 − 3X,

Tn+2(X) = 2XTn+1(X)− Tn(X), n = 1, 2, . . .

d8B{´�µTn(X) ´Ä�Xê� 2n−1 � n g�Xêõ�ª, �÷v
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Tn(cosα) = cosnα. XJknê cosα = x
z
, K

cosnα = Tn

�x
z

�
=

2n−1xn

zn
+�

xn−1

zn−1
+�

xn−2

zn−2
+ · · ·

=
2n−1xn +�xn−1z +�xn−2z2 + · · ·

zn
.

Ù¥©f� z p�, Ïd cosnα �©1�u zn, =TÐ´ cosα ©1� n g�.

é cos θ = 4
5
, dþãín��: cosnα = xn

5n
, sinnθ = yn

5n
�©f xn, yn þ�

� 5 p���ê, ù����{±xn
5n
,±yn

5n
} ùo� n .Ðê. ·�äóØd�	

vkO� n .Ðê, ù´Ï�Ø½�§ x2 + y2 = 52n �k�|��ê) (x, y)

÷v x > y > 0 � (x, 5) = 1. eØ,, �

52n = x2 + y2 = u2 + v2(x > y > 0, u > v > 0),

K

52n | (52n − y2)(52n − v2)− y2v2 = x2u2 − y2v2 = (xu+ yv)(xu− yv).

du x, y, u, v þ� 5 p�, ù� (xu + yv) � (xu − yv) ØUÑ� 5 �Ø, Ïd

k 52n|xu+ yv ½ 52n|xu− yv, du

0 < xu− yv < max{x2, u2} < 52n,

¤±�U 52n|xu + yv = xu + yv ≥ 52n, ù��í�µx = u, y = v, gñ. Ïd

Tko� n .Ðê, =µ

Bn =
§
±xn

5n
,±yn

5n

ª
= {cosα : α ∈ An} =

§
cos(nθ + r × π

2
) : r = 0, 1, 2, 3

ª
.

5¿��[!´ An = {nθ + r × π
2

: r = 0, 1, 2, 3} ¥�o�Ð�� cos �´p

Ø�Ó�, (ÄK¬Ñy 2nθ ´ π
2
��ê���¹, �� cos(2nθ) = 0,±1 gñ.)

d�'ÈÅõ�ª�©Û��µe,� t .Ðê�� n �L«,= x
5t

=

cosnβ, Kd� cos β �½´©1� 5
t
n �knê, = cos β ∈ B t

n
. �e5·��

Ä�¯K, =�Äz� Bt ¥©OkA�ê÷v”ØU�p�L«”�^�µ

e t = 0, K B0 = {−1, 0, 1} ¥�êþ��p�L«, ÑØ÷v^�;

e t = 1, K B1 = {±3
5
,±4

5
} ¥� 4 �ÐêþØU�p�L«, =Ñ÷v^

�;

e t > 1 Ø´ 2 ���, =�3Ûê L ≥ 3 �Ø t, � t = Lk . d�

Ak = {kθ + r × π
2
, r = 0, 1, 2, 3} ¥�o�Ð�� L �C¤

{kLθ+Lr× π
2

: r = 0, 1, 2, 3} ≡ {kLθ+ r× π
2

: r = 0, 1, 2, 3} = AkL (mod 2π),

= Bt = BkL ¥�êþ�� L �L«, =ÑØ÷v^�;
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e t = 2k, (k ≥ 1) ´ 2 ���, XJ Bt = B2k = {cosα : α ∈ A2k} ¥,�

ê�� n ≥ 2 �L«, K n|2k �� n �´ 2 ���, ÏdTê cosnβ = cos 2β∗

�� 2 �L«(Ù¥ β∗ = n
2
β �´Ð�), ù�

β∗ ∈ A2k−1 = {2k−1θ + r̃ × π

2
: r̃ = 0, 1, 2, 3},

·��Ä 2β∗ U (mod 2π) ¿Âe�� A2k = {2kθ + r × π
2
) : r = 0, 1, 2, 3} ¥

�=
�, du 2β∗ ´ 2kθ + 2r̃ × π
2
�/ª, �±�� r = 0, 2 ��¹, ØU�

� r = 1, 3 ��¹, Ïd Bt = B2k ¥Tkü�ê÷v^�.

nþ B1 ¥ko�ê, B2, B4, . . . , B211 ¥�kü�ê, � 26 �ê÷v^�.

�

3. ò 100 × 100 × 100 ���N©�¤ 1003 �ü ��N. ·�¡ù


ü ��N�c�/Ec0, ¡ù
ü ��N�¡�/F¡0. � Ω ´d

2020 ^üüØÓ�/Ec0 e1, e2, . . . , e2020 �¤�8Ü, ÷véÙ¥?¿ü^

/Ec0ei � ej ( 1 ≤ i < j ≤ 2020 ), §�kú�à:��=� j − i = 1 ½

2019.

¦yµ�±òeZ�/F¡0/�7Ú, ¦�áu Ω �z^/Ec0ÑTÐ

3Ûê�7Ú�/F¡0þ, Ó�Øáu Ω �z^/Ec0ÑTÐ3óê�7Ú

�/F¡0þ.

yyy²²².Pm = 1010 = 2m = 2020. �c ei � ei+1 �ú�à:�

Pi, (i = 1, 2, . . . , 2m, e2m+1 = e1).

ù���: P1, P2, . . . , P2m (§�üüØÓ,�´ü ��N�º:), ±9c ei

�ü�à:´ Pi−1, Pi, (P0 = P2m). �*�w, Ω ¥� 2m ^c�¤�^Øg�

�4�(���).

P¤k�”F¡” �¤8Ü A , ¤k�”Ec” �¤8Ü B. ·��Ä�� A

�f8x� B �f8x�N� Φ : 2A 7→ 2B , é?¿deZ�/F¡0�¤�

8Ü S ⊆ A, ½Â Φ(S) ´d¤kTÐ3 S ¥�Ûê�¡þ�”E c” �¤�8

Ü. ~Xe S ´,�”F¡”�¤�ü�8, K Φ(S) TÐ´§� 4 ^”Ec”�¤

�8Ü, XJ S ´,�ü á�N�8�¡�¤8Ü, K Φ(S) ´�8.

5¿ Φ k����5�, §´� 2 ¿Âe��5¼ê. =é Φ(S1) = T1

� Φ(S2) = T2 ·�k Φ(S14S2) = T14T2, ùp4 L«8Ü�é¡�$�, �

�±n)�(r8Üw¤«5¼ê¿Âe�) � 2 \{$�.
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K8��¦´é?¿�� 2m�µ4� Ω, �3§3 ΦN�e���.·

�ém 8B5y²T·K.

8BCÄ m = 2 =TÐ 4 ^”Ec” �,§��½´,�”F¡”� 4 ^”E

c”, (Ø¤á. ���¹e, ·��Är Ω ù���©)¤ü��/�\0

Ω = Ω14Ω2 , Ù¥ Ω1,Ω2 ´�Ý����½öN´é�����.

äN�, éu4� Ω = (P1 − P2 − · · · − P2m − P1) � 2m ^c, XJk,

ü�Ø���: Pi, Pj �ål� 1,( 1 ≤ i < i + 1 < j ≤ 2m ) =k�^Øáu

Ω �c e∗ ± PiPj �à:. d�·��Ñ

Ω1 = (Pi−Pi+1−· · ·−Pj−Pi),Ω2 = (Pj−Pj+1−· · ·−P2m−P1−· · ·−Pi−Pj)

´ü^�Ýþ�u 2m �4�, d8Bb��3 S1, S2 ⊂ A ¦�

Φ(S1) = Ω1,Φ(S2) = Ω2,

d�

Φ(S14S2) = Ω14Ω2 = Ω

÷v^�.

XJ?¿Ø��º:�ålÑ�u 1 , K�Äº: Pk ��I

(xk, yk, zk), k = 1, 2, . . . , 2m.

Ø�� x1, x2, . . . , x2m ���Ø�~ê, �§������� b, �Ø�� b, =

Ù¥k�
= b, k�
≤ b− 1. du�I� 2m Ì�, Ø�� x0 = x2m ≤ b− 1

�k,� l ¦� xl = b, d��d�Ä xl+1, xl+2, . . . ���, Ù¥¬ÄgÑy

xk = b− 1 ��¹,Ø��� xv+1, =�3 v ¦�µ

xl = xl+1 = · · · = xv = b, xv+1 = b− 1.

Ón�3 u ¦�

xl = xl−1 = · · · = xu = b, xu−1 = b− 1.

·�k1 ≤ u ≤ k ≤ v ≤ 2m− 1 , �du Pl−1 6= Pl+1 ��u, v ØUÑ�u l , =

v − u ≥ 1. ù�·�k xu = xu+1 = · · · = xv = b, xu−1 = xv+1 = b− 1 .

é k = u, u+1, . . . , v,·��:Qk = (xk−1, yk, zk)=r: Pk = (xk, yk, zk)

²£��¦ x �I~� 1 , d?¿Ø��º:�ålÑ�u 1 �b���

Qu+1, Qu+2, . . . , Qv−1 �: P1, P2, . . . , P2m pØ�Ó, � Qu = Pu−1, Qv = Pv+1.
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·��O Ω1 = (Pu − Pu+1 − · · · − Pv −Qv −Qv−1 − · · · −Qu − Pu) ±9

Ω2 = (P1 − P2 − · · · − Pu−1(= Qu)−Qu+1 −Qu+2 − · · ·

−Qv−1(= Pv)− Pv+1 − · · · − P2m − P1)

� S1 ´d v − u �“F¡” {(PkPk+1Qk+1Qk) | k = u, u+ 1, . . . , v − 1} �¤

�8Ü. d� Φ(S1) = Ω1 , ,��¡ Ω2 ´�Ý� 2m − 2 �4�, d8Bb

���3 S2 ⊂ A ¦� Φ(S2) = Ω2, ù� Φ(S14S2) = Ω14Ω2 = Ω ÷v^�.

d8B{��·Ké¤k m ≥ 2 ¤á, AO�é�K¥� m = 1010 =

2020 ^”Ec” �¤á. �

555.�K��µ�ÿÀ!ÓNØk', = R3 � 1 �ÓN+ H1(R3) = 0 ´

²��. (Ø�*5wÒ´µn��m¥��^µ4�o´,�¡¡�>

�(>.), �K´T(Ø�lÑ��.

)�¥� Φ N�aqu¦��ã/�>��$�, (Ø��±n)�µR3

¥�,���ã/XJvk>�, K§�½´,���ã/�>�.

4. ¦���¢ê C, ¦�Ø�ª

100X
k=1

1

xk
·
100X
k=1

�
x3k + 2xk

�
−
 

100X
k=1

È
x2k + 1

!2

≥ C

é?¿ 100 �üüØÓ���ê x1, x2, . . . , x100 ¤á.

))). P m = 100. w�
�Pm

k=1

È
x2k + 1

�2
,���ÜØ�ª�.�KFð�

ª, �Ärªf�>C/¤� S + T , Ù¥ S =
�Pm

k=1
1
xk

�
· (Pm

k=1 xk) ,

T =
mX
k=1

1

xk
·
mX
k=1

xk(x
2
k+1)−(

mX
k=1

È
x2k + 1)2 =

X
1≤i<j≤m

264
Ì
xj(x2j + 1)

xi
−

Ì
xi(x2i + 1)

xj

3752 .
·�©O�Ä S, T ���e., ´� S ≥ m2,��

{x1, x2, . . . , xm} = {N + 1, N + 2, . . . , N +m}

Ó���ê N ¿©��, S ��¿©�Cm2.

·�é T �¦Úª¥�z��?1z{, P x = xi, y = xj Ø�� y > x,

A(y, x) =

s
y(y2 + 1)

x
−
s
x(x2 + 1)

x
=
y
√
y2 + 1− x

√
x2 + 1

√
xy

N´wÑ x
√
x2 + 1 '��Cu x2 + 1

2
, ¿��öÑ�ucö:

g(x) = x2 +
1

2
− x
√
x2 + 1 =

1

4
× 1

x2 + 1
2

+ x
√
x2 + 1

<
1

8x2
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w, g(x) ´~¼ê, �� x ���, g(x) ��é�,Ïdµ

A(y, x) =
[y2 + 1

2
− f(y)]− [x2 + 1

2
− f(x)]

√
xy

=
y2 − x2
√
xy

+
g(x)− g(y)
√
xy

>
(y + x)(y − x)

√
xy

> 2(y − x)

A(y, x) =
y2 − x2
√
xy

+
g(x)− g(y)
√
xy

< 2(y − x)
y
√
xy

+
1

8x2
√
xy

·�é x1, x2, . . . , xm üS, � x1 < x2 < · · · < xm , d�é j > i k

xj − xi ≥ j − i.

T =
X

1≤i<j≤m
[A(xj, xi)]

2 >
X

1≤i<j≤m
4(xj − xi)2

≥
X

1≤i<j≤m
4(j − i)2 = 2

mX
i=1

mX
j=1

(j − i)2

= 4m(
mX
i=1

i2)− 4(
mX
i=1

i)2 =
4m2(m+ 1)(2m+ 1)

6
−m2(m+ 1)2

=
m4 −m2

3

·�kT > 1
3
(m4 −m2), ��

(x1, x2, . . . , xm) = (N + 1, N + 2, . . . , N +m)

Ó���ê N ¿©��, d A(xj, xi) < 2(j − i)N+m
N

+ 1
N3 ��d�

T =
X

1≤i<j≤m
[A(xj, xi)]

2 <
m2

N3
+
N +m

N

X
1≤i<j≤m

4(j − i)2

=
m4 −m2

3
+ (

m4 −m2

3
× m

N
+
m2

N3
).

�±¿©�CÙ��� 1
3
(m4 −m2).

nþ

S + T > m2 +
1

3
(m4 −m2) =

1

3
m2(m2 + 2),

�

(x1, x2, . . . , xm) = (N + 1, N + 2, . . . , N +m)

Ó���ê N ¿©��, S + T ¿©�CÙ���. ÏdK8¤¦�(J�

1
3
m2(m2 + 2) = 33340000. �

5. � Γ1 Ú� Γ2 ��u P,Q ü:, � Γ1 �u AB (Éu PQ) �� Γ2

�u CD (Éu PQ) þ²L PQ �¥: M©�ã BD �� Γ1 �u: G (É

uB), �� Γ2 �u: H (Éu D)©: E,F ©O3�ã BM � DM þ, ÷v

9 êÆ#(�



EM = AM , FM = CM©�� EH� FG ��u: N©¦yµM,E,N, F o

:��©

yyy{{{���.Xã, � 4DFG �	�� Γ3©��� MG �� Γ3 �u J (É

uG), K

MG ·MJ = MF ·MD = MC ·MD = MP ·MQ = MA ·MB = ME ·MB.

¤± B,E,G, J o:��§PT��� Γ4©

d AM = EM 9 CM = FM �o>/ APEQ ´²1o>/§�

∠PAQ = ∠PEQ ©2d MG · MJ = MP · MQ = MP 2 = MQ2 ��

4MPG ∼ 4MJP �4MQG ∼ 4MJQ , �

∠PJQ = ∠PJM + ∠QJM = ∠GPM + ∠GQM

= π − ∠PGQ = π − ∠PAQ = π − ∠PEQ.

� E,P,Q, J o:��©

�Än�µΓ1, Γ4 �
J

(EPJQ), d�%½n�� PQ,BG,EJ n��u�

:, PT:�K©

d��u½n� EK · JK = PK · QK = DK ·HK, � E,H, J,D o:�

�, �

∠MFN = ∠MJD = ∠EJD − ∠EJM = ∠EHD − ∠EBG = ∠BEH.

�M,E,N, F o:��© �

yyy{{{���. Xã, ��� PQ,BD ��u: K©K EM · BM = MP 2 �

HK ·DK = PK ·QK©dM ´ PQ �¥:��MP 2 − PK ·QK = MK2, �

www.nsmath.cn 10



BE ·BM −BH ·DK =(BM − EM) ·BM − (BK −HK) ·DK

=BM2 − (EM ·BM −HK ·DK)−BK ·DK

=BM2 − (MP 2 − PK ·QK)−BK ·DK

=BM2 −MK2 −BK ·DK

=BK · (BK − 2MK · cos∠BKM −DK)

ÓnDF ·DM −DG ·BK = DK · (DK − 2MK · cos∠DKM −BK), ¤±

BE ·BM −BH ·DK
DF ·DM −DG ·BK

= −BK
DK

.

5¿ BK ·GK = PK ·QK = DK ·HK, �
BK

DK
=
HK

GK
=
BH

DG
, �

BE ·BM −BH ·DK
DF ·DM −DG ·BK

= −BH
DG

⇒BE ·BM −BH ·DK
BH

= −DF ·DM −DG ·BK
DG

.

=
BE ·BM
BH

+
DF ·DM

DG
= BD.

yu BD þ��: L ¦� BL = BE·BM
BH

, K DL = DF ·DM
DG

§ù¿�

M,E,H,L o:��, �M,F,G,L o:��, � ∠BEN − ∠MLB = ∠MFN ,

�M,E,N, F o:��© �

6. ´Ä�3��ê8� 100 �üüØ��f8 A1, A2, . . . , A100 ÷vµé

?¿Ã¡õ��ê|¤�8Ü S, �3��êm ±9

a1 ∈ A1, a2 ∈ A2, . . . , a100 ∈ A100

¦� a1, a2, . . . , a100 Ñ�±L«� S ¥�m �ØÓ�ê�¦È.

))).�3, e¡�Ñ�«�E�{. P�N�ê� p1 < p2 < p3 < . . . , é?

11 êÆ#(�



¿��êm, P¤kÃ²�Ïf�Tkm ��Ïê���ê�¤8Ü Hm.

�Ä A1, A2, . . . , A100 ��E, =é¤kÃ²�Ïf�ê H =
S∞
m=1Hm ?

1 100 y©. ·�©Oéz� Hm �Äy©, é a = pi1pi2 · · · pim ∈ Hm, ·��

Ä4 a �©a(J F (a) ��ûu a ����Ïf pi1 ��¹. ù�·��I

éz���ê m, �Ñ���ê8 P = {p1, p2, p3, . . . } �©a¼ê(©a�Y)

fm : P 7→ {1, 2, . . . , 100} , =�p�Ñ Hm �©a�Yµ

F (a) = fm(pi1) ∈ {1, 2, . . . , 100}, a = pi1pi2 · · · pim ∈ Hm, i1 < i2 < · · · < im.

�O P �©a�Y fm �, ·��Ä{ü�Uì��©ã��ª, =�½Ð

99�©:(�¤kSê|�/ª) β = (x1, x2, . . . , x99), (%@ x0 = 0, x100 = +∞

, �4Oü� 0 < x1 < x2 < · · · < x99 < +∞) , ·�r÷v xk−1 < p ≤ xk ��

ê p 8�1 k a, k = 1, 2, . . . , 100, =½Â

fm(p) = min{k = 1, 2, . . . , 100 : xk ≥ p},∀p ∈ P.

·��z�mÀJ©:ê| βm,¿���A�©a¼ê fm. �¦éu?¿

Ã¡�ê8 S, Ñ�3,�m ¦� {fm(p) : p ∈ S} ���H{ {1, 2, . . . , 100}.

��g,��{´ÀJpØ�Ó�, ¦�Uõ� βm, ½ö}Á�Ä¤k�

U�©:ê| β = (x1, x2, . . . , x99), ¯¢þù
©: xk Ñ�±�¤�ê, Ïd

·��Ä�ê8 P �¤k 99 �f8(P�ê|�/ª)�¤�8Ü:

C = {β = (pl1 , pl2 , . . . , pl99) | l1 < l2 < · · · < l99 ∈ Z+}

3$�´8Ü C ´�ê8, =�±r C �¤k��ü¤�ü(~XU

ì��Úl���üS, �½ 99 ����Ú�, 99 �f8�ÀJ�kk

��), ¿�g�·¶� β1, β2, β3, . . . . �e5éz� m, ·��â©:ê|

βm = (xm,1, xm,2, . . . , xm,99) ( %@ xm,0 = 0, xm,100 = +∞ ) , �Ñ�ê8 P �

©a�Y fm, ,�d fm p�Ñ Hm �©a�Y±9�ª� H =
S∞
m=1Hm �

©a�Y. =é k = 1, 2, . . . , 100, ½Âµ

Ak =
∞[
m=1

{a = pi1pi2 . . . pim ∈ Hm : xm,k−1 < pi1 ≤ xm,k, pi1 < pi2 < · · · < pim} .

ù��Y÷vK¿. é�ê8 P �Ã¡f8 S = {q1, q2, q3 . . . } (��

l���ü�), �ÄÙ¥��� 99 ��ê�¤�ê| (q1, q2, . . . , q99), §´

8Ü C ���, Ïd�3,���ê m ,¦� βm = (q1, q2, . . . , q99). ù�é

k = 1, 2, . . . , 100, ·�k fm(qk) = k , =©a�Y fm ò�ê qk �©31 k a,
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Ó�·��

ak = qkq(k+1)q(k+2) · · · q(k+m−1) ∈ Hm

´ S ¥� m �ØÓ�ê�¦È, ÷v ak ����Ïê� qk , Ï�©31 k

a, = ak ∈ Ak, (k = 1, 2, . . . , 100) ÷vK¿. �
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