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·�À�
 2020c�*��êÆ¿m� 7�|ÜK�Ñ
)�ÚµÛ. Ù

¥1 1,2,3K´Êc?�¿mK, 1 4,5K´�c?�¿mK, 1 6,7K´��c

?�¿mK. Ù¥11,2,6K´N´�|ÜK, 1 3,4,5,7K´¥�JÝ�|ÜK.

I. ÁÁÁ KKK

1. 3�� 3001 25��L�¥, `ò¤k�n/Ú. ��, ¯éL�¥z

�1(²�«ôÚ, ¿òT1¥¤k�/ù«ôÚ��f�þIP, ,�¤k

�¹IP��¬�í�, ùp`F"��3e��ê���Ð, ¯F"3e

��ê�õ�Ð. ¯: ¯�õ�±�y3eõ��?

2. ·�IP²¡���IXS�: (1,1), (2,3), (4,5), (999,111). d�, ·

�òUì±e5KUYIPÙ§::

(1) e (a, b)�IP, K�IP (b, a)Ú (a− b, a+ b);

(2) e (a, b)Ú (c, d)Ñ�IP, K�IP (ad+ bc, 4ac− 4bd).

¯: UÄ3k�ÚSIP�� y = 2xþ�,:?

3. - G´��¹k 400�º:�ã. éu G�z^> AB, ·�¡d AB

Úº: A,B ëÑ�¤k>�¤�fã���“¿Mfã”. y3 G�z^>�

D�� 1½−1, �®�G�?Û“¿Mfã”¥�>D��Ú��� 1. ¦y: G

¥¤k>D��Ú��� −104.
?¾FÏ: 2020-08-25.
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4. `k 100¬�Þ, 	/�Ø�Ó, �þ�pØ�Ó. `�±ÏL	/

©O�Þ, �Ã{��§��þ. y3m©zU�þò 10¬�Þ (d`À�)

�3I�þ, ���õû°(¬Ñy, ¿ò 10ª¬�ÞUþl���ü�.

,��¡, XJ`[¥k=í°(, @¦¬3U�c��,ü¬�Þ� � (ö

��½¬?1, �3õû°(��). `��ü�°(�1��ª, �Ø��[

¥´Äk=í°(. ¯: `UÄ3k��mS(½gC[¥´Äk=í°(?

5. 3�����äþ, z¶^r�õk 10�*l (b�*l´�p�), �

ù����ä´ëÏ�. ¦y: �±ò¤k^r©¤eZ|, ÷vXe^�:

(1) z¶^rTÐáu��|;

(2) z�|S´ëÏ�;

(3) ��|<ê3 1� 100S, Ù§|<ê3 100� 900S.

6. 3�� 100 × 100�Ú�þ, ��“CÀ�”�±ôÂ�§Ó1½Ó��

ålØ�L 60����. 3Ú�þ�õ�±��õ��pØôÂ�“CÀ�”?

7. 3��I[¥k N �¢½Ú N �Bx. z�BxPk��¢½. y3

z�Bx3,
¢½�m?
ú´, ���Bx3?¿ü�¢½�m�õ?�

^´ (5¿ü�¢½�m�±kõ^ú´, �§�áuØÓ�Bx). b�¤k

Bx�?
 d^ú´. y3�
Bx��/¤“8ì”, ¦�8ìS�¢½�m

�±ÏL8ìS�ú´�ë� (å¥#N²L8ì	�¢½��ú´áu8ì

=�). ,, Bx�uy?Ûõu����u N �BxÑÃ{/¤8ì. ¦d

^�e d����.

///. )))������µµµ555

1 1 K 3�� 3001 25��L�¥, `ò¤k�n/Ú. ��, ¯éL�

¥z�1(²�«ôÚ, ¿òT1¥¤k�/ù«ôÚ��f�þIP, ,�

¤k�¹IP��¬�í�, ùp`F"��3e��ê���Ð, ¯F"

3e��ê�õ�Ð. ¯: ¯�õ�±�y3eõ��?

) ¯�õ�±�y3e 2�.

ò 3«ôÚ©OP� 1,2,3. 5¿� C2
25 = 300, �`�ò 3001¥�z�1

éA��ê| {i, j}(1 ≤ i < j ≤ 25). 3ù�1¥`ò i�/ 1Ú, j �/ 2Ú,

Ù{�þ/ 3Ú.
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¯e3?�1¥(² 3Ú, K�õ3eü�, e¯3?�1¥Ñ(²
 1,2

Ú, e3e
��ü� a, b(a < b), K3ê| a, béA�1¥¯�(²?ÛôÚ,

gñ!

ÃØXÛ, ¯�õ3eü�.

duk 3«ôÚ, ¯�±3z1(²Ø31 24,25�¥�ôÚ, ù��½�

±3eü�. �¯�õ��y3eü�. �

µ5 ù´���N´�|ÜK. l¶ü��ÝXÃ�E: ��¡À,«ô

Ú, 3Ù¤31Ó
ý�õê�. ,��¡Ù{ôÚ3�� 3001��ÄeÓ


ý�õê�. 5¿� C2
25 = 300��kÏu�Ä1���|�éA, l¦�¯

K)û.

1 2 K ·�IP²¡���IXS�: (1,1), (2,3), (4,5), (999,111). d

�, ·�òUì±e5KUYIPÙ§::

(1) e (a, b)�IP, K�IP (b, a)Ú (a− b, a+ b);

(2) e (a, b)Ú (c, d)Ñ�IP, K�IP (ad+ bc, 4ac− 4bd).

¯: UÄ3k�ÚSIP�� y = 2xþ�,:?

) Äky²e¡�Ún:

ÚÚÚnnn 3ö�L§¥Ñy�: (x, y)÷v: 5Ø�Ø x2 + y2.

y² 5¿�, Ð©�, 5Ø�Ø 12 + 12, 22 + 32, 42 + 52, 9992 + 1112.

e¡©ü«�/:

(1)e 5Ø�Ø a2+b2,K 5Ø�Ø b2+a2±9 (a−b)2+(a+b)2 = 2(a2+b2),

�ö� (1)�yÚn¤á.

(2) e 5Ø�Ø b2 + a2§5�Ø�Ø c2 + d2, 5¿�

(ad+ bc)2 + (4ac− 4bd)2 ≡ (ad+ bc)2 + (ac− bd)2 (mod 5)

= (a2 + b2)(c2 + d2) 6= 0 (mod 5).

ö� (2)��yÚn¤á.

nþ��, Ún�y.

£��K, 5¿� y = 2xþ�¤k�: (x0, y0)þk 5 | (x20 + y20), �3k

�ÚSØ�UIP�� y = 2xþ�:. �

µ5 �K�'�3uÙGü�ð�ª: (a + b)2 + (a − b)2 = 2(a2 + b2)±

9 (ab+ cd)2 + (ad− bc)2 = (a2 + b2)(c2 + d2). ,��Ä²�Ú�ØCþ, ^�
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5��� 4.

1 3 K - G´��¹k 400�º:�ã. éu G�z^> AB, ·�¡d

ABÚº: A,BëÑ�¤k>�¤�fã���“¿Mfã”. y3 G�z^>

�D�� 1½ −1, �®� G�?Û“¿Mfã”¥�>D��Ú��� 1. ¦y:

G¥¤k>D��Ú��� −104.

y² (ôôôAAAÊÊÊ) �ã G ��|���� A1B1, A2B2, · · · , AkBk(0 ≤ k ≤

200). �Ä?�: X, P d(X)�: X ¤ëÑ>�D��Ú. ��y�¯K, �

Iy²: ∑
d(X) ≥ −20000.

dK¿�, eü: X, Y �ë, K d(X) + d(Y ) ≥ 0, u´ d(Ai) + d(Bi) ≥ 0.

é,�: C, e C � A1, A2, · · · , Ak, B1, B2, · · · , Bk¥�� k+ 1�:�ë,

K7k C �,é (Ai, Bi)�ë, �

d(C) + d(Ai) ≥ 0, d(C) + d(Bi) ≥ 0.

�

d(C) + d(Ai) + d(Bi) ≥ 0.

q,ü: C,DØ�Uþ� Ai, Bi �ë, ÄKk�����(ò AiC,BiDO

� AiBi), Ïd, �ò Ai, Bi ©��|��ò¤kÝ�u�u k + 1�:\\�

� (Ai, Bi)�|(Ù¥ Ai, Bi þ�Ù�ë), Kz�|S�Ú�u�u 0, �e

�:�Ý�u�u k. � ∑
d(X) ≥ −k(400− 2k)

= −2(k(200− k))

≥ −20000.

��¯K�y. �

µ5 �K´��¥�JÝ�ãØK, N´��^z�:ë>�D�Ú5�

xk
Û%�^�Ú(Ø, 5¿�n�/��(��yÝêÚØ�u 0. u´�

�ÄÀ�����, ��B´~5�?Ø.

1 4K `k 100¬�Þ,	/�Ø�Ó,�þ�pØ�Ó.`�±ÏL	

/©O�Þ, �Ã{��§��þ. y3m©zU�þò 10¬�Þ (d`À

�) �3I�þ, ���õû°(¬Ñy, ¿ò 10ª¬�ÞUþl���
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ü�. ,��¡, XJ`[¥k=í°(, @¦¬3U�c��,ü¬�Þ� 

� (ö��½¬?1, �3õû°(��). `��ü�°(�1��ª, �Ø�

�[¥´Äk=í°(. ¯: `UÄ3k��mS(½gC[¥´Äk=í°

(?

) (ôôôAAAÊÊÊ) `�±(½[¥´Äk=í°(.

ò�ÞIÒ� A1, A2, · · · , A100, e¡�Ñ`�üÑ:

`3 C10
100 US�g]À�¤k� 10¬�Þ�f8, `ÀJ�&ù
�Þ

�üS��(�, eÙ¥�)
gñ, K`����½�3=í°(; eÙ¥

vk�)gñ, K`�±����¤k��Þ�l���üS. Ø���

A1 < A2 < · · · < A100(ù´Ï�?¿ü¬�Þ�þpØ�Ó).

��Þþ�ý¢üS�: Aσ(1) < Aσ(2) < · · · < Aσ(100), Ù¥ σ �

1, 2, · · · , 100�����.

e�3=í°(,Ké 1, 2, · · · , 100¥�?¿ØÓ���ê x1 < x2 < · · · <

x10, k σ(x1), σ(x2), · · · , σ(x10)T²L�g���C�l����ü�. Ø��

σ(1), σ(2), · · · , σ(10)¥���� σ(a), σ(b). σ(11), σ(12), · · · , σ(20)¥����

σ(c), σ(d), K�Ä�¹ σ(a), σ(b), σ(c), σ(d)� 10¬�Þ,�ù�=í°(�1

Ä�ªØÎ.

�`3 C10
100U��½��´Ä�3=í°(. �

µ5 T¯K�I�Äò C10
100 «�¹��Î´ÄUuy, 3l�¡íkJ

Ý��¹e, �Ä^�y{���r�^�. =�3=í°(ewq�(�ü

�, 2©Û��Ñgñ.

1 5 K 3�����äþ, z¶^r�õk 10�*l (b�*l´�p

�), �ù����ä´ëÏ�. ¦y: �±ò¤k^r©¤eZ|, ÷vXe^

�:

(1) z¶^rTÐáu��|;

(2) z�|S´ëÏ�;

(3) ��|<ê3 1� 100S, Ù§|<ê3 100� 900S.

y² (���ÂÂÂ>>>) ^ãØ�ó£ã�¯K: ò^rÀ�º:, U´Ä�*l'

X?1
ë>, ��ã G(V,E).

e¡éº:��ê |V |?18B. � |V | ≤ 100�, w,¤á, ��òù 100
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�:�Üy©¤�|=�.

� 100 < |V | ≤ 901�, � G���)¤ä����f(:, òÙüÕy©

��|, Ù{:y©¤�|=�.

e� |V | ≥ 902, � |V |���þ¤á.

·�F"òã G�º:8 V y©¤ü�Ø��Ü© V1, V2, = V1 ∪ V2 =

V, V1 ∩ V2 = ∅, Ù¥ 100 ≤ |V1| ≤ 900, �ã G3 V1, V2þ�p�fã´ëÏ�.

dã GëÏ5, ��±lã G�?¿(:m©|¢����k�)¤ä

T , � A0�Ù�.

e¡©ü«�¹?1?Ø:

(1) e A0 �f(:�fä���þ�u 100, K?���fäüÕ���

|, �e�º:���|=�;

(2) e A0k��f!: A1�fä����u�u 100, eÙ�u�u 900,

K�ÑTfä=�; eÙ�u�u 901, Kdu A1 �õk 9�f!:, 7k�

�f!: A2, Ùfä����u�u 100. ±daí, o�±é���3 100�

900�m�fä, (Ü8Bb�, �¤á.

nþ��, �¯K¤á. �

µ5 5¿�ëÏ5��¦, ��Äã�)¤ä. ù� V 9Ùf��p�f

ã7ëÏ, d�dz:Ýê��9 901 = 100× 9 + 1é��^ÄT�n�e4

8éfä=�.

1 6 K 3�� 100× 100�Ú�þ, ��“CÀ�”�±ôÂ�§Ó1½Ó

��ålØ�L 60����. 3Ú�þ�õ�±��õ��pØôÂ�“CÀ

�”?

) CÀ������ 178.

Äk�Ñ 178��E:

^ (i, j)L«��L¥1 i1, 1 j ����. K�CÀ�3Xe�f¥�

÷v^�:

(i, 61 + i), i = 1, 2, · · · , 39;

(i, i− 61), i = 62, 63, · · · , 100;

(i, i), i = 1, 2, · · · , 100.

e¡`² 178´���.

ò 100 × 100���L©¤Xe 4¬: 3 I¥�õ� 61��, IV¥�õ�
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39��, II,III ¥z1, z��õk���, P�õk 39��. ¤±, �õ�k

178��. �

µ5 ù´��{ü�|ÜK, 5¿� i × 61��/¥�õk i�CÀ�.

}Á^ù��ã/¦þy© 100× 100=�. �E3dy©e�´�ég,�.

1 7 K 3��I[¥k N �¢½Ú N �Bx. z�BxPk��¢½.

y3z�Bx3,
¢½�m?
ú´, ���Bx3?¿ü�¢½�m�õ

?�^´ (5¿ü�¢½�m�±kõ^ú´, �§�áuØÓ�Bx). b�

¤kBx�?
 d^ú´. y3�
Bx��/¤“8ì”, ¦�8ìS�¢½

�m�±ÏL8ìS�ú´�ë� (å¥#N²L8ì	�¢½��ú´áu

8ì=�). ,, Bx�uy?Ûõu����u N �BxÑÃ{/¤8ì.

¦d^�e d����.

) (ôôôAAAÊÊÊ) d����� C3
n.

Äk�Ñ�E: ò¢½?Ò� 1, 2, · · · , N , ézn�÷v i < j < k�n�

|, 3 j, k�më1 iÚ��´, K�k C3
n^�´. é?¿ i1 < i2 < · · · < it, i1

Ã{� i2, i3, · · · , it^ i1, i2, · · · , itÚ�´�ë, �Ø�38ì, �þã�E÷v

�¦.

e¡^8B{y²: d ≤ C3
n.

� n = 2�, Ãú´, w,¤á.

� n = 3�, �õk�^ú´, ¤á.

b� n − 1�¤á, = d ≤ C3
n−1. e¡�Ä n��¹, �Iy²: �3��

¢½ i, iÚ�´Ú iëÑ�´ê8�ÚØ�L C2
n−1.

òz� ië� j � k Ú�´éAÃSêé (j, k), K j � k �mÃ iÚ�

´(ÄK i, j, k/¤8ì), z�é (j, k)�õ�éA�g, ÄKe�éAüg,

=k ië� j � k Ú�´Ú ië� k � j Ú�´, K j, k /¤8ì, q iØ¬

ëÑ i Ú�´, u´z�^ i ëÑ��´Ñ¬éA���ë i Ú�´�êé

(j, k)(j, k 6= i), �ùna�´��õk C2
n−1^.
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= n�¤á. d8B{�n�, d ≤ C3
n.

nþ��, d����� C3
n. �

µ5 òK8=z�ãØ�ó¿^/Ú�Oï´´g,/. l�Ä��“8

ì”\Ã, � uv m>Ød uv ?ï, u�ØU� vwü:uÑ� N Ú�´. ù�

�	 uÚ´� uÑu�´�§��n<(�<)8ì��, dd��'u´ê�

þ., ��8ìJ±eÃ?n, N´��^8B{y². ,��¡,é���¹

Á����U^S�O´��E.
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