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¥_ùæíñíué°çú (=ØbçSŠ®=®�í)  ¯æ�ø<–1.

“{uÌ¶¦éíæñ·u ¯æ”,ÖÍ�õÎ", º6ó .±.  ¯æ�êÿ

íæñ, îóíqñ, J£Ì¤`í‰“. Î7©t ¯JÕ, ´� ¯b�,  ¯�

S�Fä�í½æ, J£rrÖÖíjæxÍ.
¥óÖíqñ, uÌ¶ssàs_üví{V°Qí. FJ¥Mƒ2–_å, Jæ

ñ�|j¶, ã¯Ë�Ü¬ˇ ¯íšò. ×£� APMO 5t´�¡ø_~, ı�

®P°ç?×	�*¶}, ^#.�*¶}, êµ|à‰.

1 ø…

ø<!…ø…, .âl�*. ¥_ÐÑ2�rÖòG, ÿ¡~`|0!

1. !…ílb. ?«àò2{… P, C, H, ‹¶ŸÜ, ¶ŸÜ, §ñŸÜ.

2. !…í��°¸. ?«àùá�ìÜ£Hb«�.

3. bç¦Ñ¶.

4. Rû|]cÉ[�£jù¼(4]cj˙�.

5. !ÁŸÜ£�Àí Ramsay ½æ. ¥¶}~��ûè �"ÃM`¤í=ØÐ

Ñíùæƒ2.

6. �Àí ¯�Sø…, £�ÀíÇ�ø…. jZø½æ“Ñõ¸iVõ.
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2 _�, j¶DxÍ

 ¯æ.?àæ�V}é. ¹Uuõ–Vó°íæ�, !�jæj¶ªJêr.øš

(¡õ3æ). ¥6u ¯bçæíØõ. FJÊ!…ø…�7(,½õ@v[ÊÜYj

¶¸xÍ,, J£ ôjæ%ð¸òg. e/.�?�*@à¥<_�, j¶DxÍ,
Ou

Býl.âø− “�” ¥<j¶, “�” ¥<xÍ.

¬Öíæñ.øì�ï, Ou_�í*3éÍu.bí. y6,  ¯æÝ�Ñº, FJ

bcK„K.

Ou´u��__�ªJY�. |�cí_�ub°/_M, bl,l|iä, Í

(Z¨|iä. Çø_�cí_�u“|��, Í(àbç¦Ñ¶„. ¤Õ, ‘ ¯æ’
�˛·uÛbhôõðí. FJb�dõðí3U.

 ¯æƒ7=Øbç¬ˇí¼¨, ¦�ø_½æ·!¯s_J,íj¶.

2.1 lb: !…ŸÜ, ]c, ú@, �sŸ

!…ílb¨Ö}é (‹¶ŸÜ), ®_Uú (¶ŸÜ), Öíp¥ (§ñŸÜ).
Bblõø_!…lbíWä.

Wæ 1 �øèœÂu� 4n _Qõ, ©s_Qõ5È·��(C�(ó©. ¥¶œÂ

à‹L“¥øÂ°H(ÿ}TÖ. (“¥íøú°H(©Qíû_Ýõ³�½µ). „
p“¥�H(7U)œÂTÖíj¶b, �k“¥�H(7U)œÂTÖíj¶b.

j:
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«à]cíj¶6u!…í. Éœublvƒ]c�.

Wæ 2 à,Ç, °â˝,i•ƒ¬-iíøÇ$ø°å•êíj¶b.

j:

Çø_Ô�íG¶uóª−ŸÜ (Fubini’s Principle), ¢˚Ñ�sŸŸÜ. �À

Vzÿuàs_j¶�°ø_M. à[�Võÿudíl‹êyòí‹, �kòíl

‹êydí‹. ø_�ÀíWäu

k ·

(

n

k

)

= n ·

(

n− 1

k − 1

)

.

Ç�2í³GìÜ
∑

v∈G

deg(v) = 2e

6u Fubini ŸÜí�ÀR�.

Wæ 3 (1987 IMO-1) q σ = a1, a2, . . . , an Ñ 1, 2, . . . , n íø_§�. Å—

ai = i íb˚Ñ¥_§�í.�õ. cq.�õ_bÑ k í§�� fn(k) _. „p

n
∑

k=1

k · fn(k) = n!.
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j:

ÇÕø_ ¯lb�‰íj¶uú@. ú@.¢ÉuÑ7f¥,�íl�7˛, ú

@wõuø_bçj¶.

Wæ 4 (2002 rÅ?‰¬ˇ)5? {1, 2, . . . , n} íjÖ_b ≥ 2 íF�¶}Õ¯.
à‹¥_¶}Õ¯2íjÖí�X�Ìbucbíu, ˚¥_Õ¯ußÕ¯. „pß

Õ¯í_buXb_.

j:

J,u!…íqñ,  ¯æí�˘uQ-V¥<$$HHíj¶.

2.2 Z¨

Z¨?‰ubç¬ˇÝ�¿¡¿tí, ÄÑ¥|Øo*. Z¨vz³ø_Ÿ†: .â¯
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Ü, �À, �1>.
,lDZ¨ª?u|�cí.

Wæ 5 (2003 rÅ?‰¬ˇ) £ÿi$íúi(ø£ÿi$}A 90 ü). t°|

F�í n U)Êw2 n )+H(Å—: ©ø_âŸÿi$íÝõF$Aíúi$·

/¨Öø)+Hí–�.

j:

Z¨6��¸¥„¶!¯.

Wæ 6 (1995 APMO-5) vø_|üí£cb k, U)Bb?vƒø_*cbÕ Z

øƒ {1, 2, . . . , k} íƒb f , úF� |x− y| ∈ {5, 7, 12} ·Å— f(x) 6= f(y).

j:

ÓÇíZ¨u�í (¦�·'.ñq!).
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Wæ 7 (1990 APMO-6) úkL<cb n ≥ 6, æÊø_oýi$, ªJ}A n _

r�úi$.

j:

2.3 JX}&

JX}&u ¯æí½bj¶.

Wæ 8 (1993 APMO-5) cq P1, P2, . . . , P1993 = P0 Ñ�Þ,óæí 1993 _

õ, /x�-�4”:
(1) ú©_ i = 1, 2, . . . , 1993, Pi íè™ xi, yi ·ucb.
(2) ú©_ i = 0, 1, . . . , 1992, (¨ PiPi+1 Î7«õ Pi, Pi+1 Õ, .ÖwFx

�s�™ÌÑcbíõ.
„pw2Bý�ø_ i, 0 ≤ i ≤ 1992, U)(¨ PiPi+1 ,�øõ Q(qx, qy) Å

— 2qx ¸ 2qy ·uJb.

j:
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2.4 õðDbç¦Ñ¶

rÖ ¯æblàõðvƒ��.

Wæ 9 (Joseuf ½æ) 2004 (w2ø_u Joseuf) _ArpëAíG2\F§Aø

˛YåÑb 1, 2, 1, 2 . . ., ©Ñƒ 2 íÿ\Š| ç7, O|(ø_ªJ\„[. �

pí Joseufb¦Ê¨ø_P0n})a?

j:

2.5 ”«ŸÜ

5?”«8$��<ÕYŸ. J-¥_Wæóç�±.

Wæ 10 (Sylvester) J S Ñ�Þ,í�ÌõÕ, J S 2Lsõ©(·Bý´¦¬

S 2íÇø_õ. „pøì S 2íõ·Ê°øò(,.

j:
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2.6 úµ

úµV½Êj4RÜ. ‚àú˚4í25u�cí. ¥øéíæñj¶Ïæ4'×, ˛

¤Ý�.°, �vb�“<í;¶. BbÔø_àƒ}éíWä.

Wæ 11 BısA2Yj, BlÇá, øÇá�s#�‹. ©øŸ�T·ø�‹“•

ø#, Í(ø”-íø#}As_ü# (_bªJ.°). “ƒ|(ø_�‹í×�.
à‹øÇás#�‹}�� 2003, 2004 _, ~½Õ�.�µI?

j:

2.7 ˙MD.‰¾

“��u.æÊv, ª5?˙M (øLb+H5éíJX}&wõ6�˙Míø�),
C©v.‰¾. ¥�œòíxÍ4.

Wæ 12 *Õ¯ {3, 4, 12} Çá, ©Ÿ·L²s_b a, b ²A 3a−4b
5

, 4a+3b
5

. u´?

Ê�ÌÖŸqøú_b²A {4, 6, 12}?

j:
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2.8 wF

ÇÕ ¯¬ˇæ´�rÖíqñÛb�Í$í�Ü,Bý¨�

1. ÞAƒb�lbj¶.

2. !ÁŸÜD Ramsey ½æ

3. Ç�

4. Z¨ùæ

5. ”M½æ

6.  ¯�S

OÌ�àS,

¬ ˇí�ÿu“¨‰, Ý¥<Ô�ø….?jí½æu”ýb.

Bb�ƒÅG²oÐvyd�Í$í�Ü.

3 v�=Øí ¯tæ

=Øí ¯ææUñ‡Ñ¢�˛·u 4, 5, (ñøøæ 1 í9õ,uç�í|Øæ).
Ä¤·.ñq, Î7ýb�æ (1994-5) bàƒÔ�íø…5Õ, àƒíG¶ÿu,Þ

�Üí¥ø<, Ä¤"Ý[.ª£. J-š�cÜv�=Øtæí ¯tæ (�ø<

9õ,Db�, �S, Hb�óÑN, ØJ¦é). øÐø˛, Å]øh.

½æ 1 (1989 APMO-4) qÕ¯ S uâ m _�åbú (a, b) FAíÕ¯, w2

a, b ÌÑcb/ 1 ≤ a < b ≤ n. 1ì2Õ¯ T Ñâ�åbú (x, y, z) F$AíÕ

¯, w2 x, y, z Å— (x, y), (y, z), (z, x) ˘k S. t„p T íjÖ_bBý�

m(4m− n2)

3n

_.

½æ 2 (1990 APMO 4) ø 1990 _AOÎ-�j¶} :
(1) © 2³�Aw…° 2íF�A.
(2) Ê° 2íLSúA2, Bý�sA�.w….
(3) Ê° 2ísA, J�.w…, †Êv 2/�ø_Aw…¥sA.
„pÊ©ø 2í©_AÊv 2Fw…íAbó°, 1üì|Öª}� .
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½æ 3 (1990 APMO-5) úkL<cb n ≥ 6, æÊø_oýi$, ªJ}A n _

r�úi$.

½æ 4 (1991 APMO-4) Êç�-{*7v, n ÑçÞ÷O4�ÑAø˛2Yj.
4�;W-d†ôßv‡j²•¬©ø_°çÞ‡}#/<çÞ�‹: F²ìøPç

Þ#Fø)�, Í(�¬øPy#-øPçÞø)�, QO�¬sPy#-øPçÞ

ø), Í(�¬úP... ��. t°F�í n MU)©PçÞBý·?“ƒø)�

(4�ª?b÷rÖ˛).

½æ 5 (1992 APMO-5) Ê®á·.Ñ 0 ícb/L<©/ 7 á5¸ÌÑ£b,7
L<©/ 11 á5¸ÌÑŠbíF�b�2, tvø_áb|Öíb�.

½æ 6 (1993 APMO-5) cq P1, P2, . . . , P1993 = P0 Ñ�Þ,óæí 1993 _

õ, /x�-�4”:
(1) ú©_ i = 1, 2, . . . , 1993, Pi íè™ xi, yi ·ucb.
(2) ú©_ i = 0, 1, . . . , 1992, (¨ PiPi+1 Î7«õ Pi, Pi+1 Õ.ÖwFx

�s�™ÌÑcbíõ.
„pw2Bý�ø_ i, 0 ≤ i ≤ 1992, U)(¨ PiPi+1 ,�øõ Q(qx, qy) Å

— 2qx ¸ 2qy ·uJb.

½æ 7 (1994 APMO 5) q A, B, C Ñú b, A Ñ¨ÖF� 10k $�íb, w

2 k Ñ×kC�k 1 ícb, 7 B, C s FÖíb}�Ñ A  2íb²ÑJ 2
Ñ�J£J 5 Ñ�íb. úk©ø_×k 1 ícb n, t„Ê B C C ¥s_Õ¯

2, �/c�ø_Õ¯Ö�Ñø_ø_b/Ñ n Pb.

½æ 8 (1995 APMO-5) vø_|üí£cb k, U)Bb?vƒø_*cbÕ Z

øƒ {1, 2, . . . , k} íƒb f , úF� |x− y| ∈ {5, 7, 12} ·Å— f(x) 6= f(y).

½æ 9 (1996 APMO-3) Åðul�ı�é§ n úÚvÅ—-�‘Kí 17  :
(1) ©ø íAº·u°ø�4�, 6ÿurÑã4CurÑÞ4.
(2) LSs íAºAb5ÏÑ 0 C 1.
(3) ©ø ·Bý�ø_A.
(4) ©_A·.â/ß˘k/ø .
tv|F� ≤ 1996 2ª?í n M, 1„p5.

½æ 10 (1997 APMO-5) � n _A A1, A2, . . . , An ˇAø˛7�. q Ai � ai

_ÓK, 7/ a1 + . . . + an = nN , w2 N Ñø_	ìí£cb. cq Ai ©Ÿª

Jf#ó¹í Ai−1 C Ai+1 ø_ÓK, ?ªAó¹í Ai−1 C Ai+1 ×)ø_ÓK,
w2 An+1 = A1, A0 = An. Ñ7é©ø_A|(·�ó°b¾íÓK, t½Fb@

vàSf]nªU)f]í,ŸbÑ|ý?
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½æ 11 (1998 APMO-1) q n Ñø£cb, F [ý n ½Õ¯ (A1, A2, . . . , An)
FZAíÕ¯í, w2©ø_ Ai ·u {1, 2, . . . , 1998} íäÕ¯, i = 1, 2, . . . , n.
/q |A| [ýÕ¯ A íjÖ_b. t°|-�í�b¸.

∑

(A1,A2,...,An)∈F

|A1 ∪ A2 ∪ . . . ∪ An ∪ |

½æ 12 (1999 APMO-5) #ì�Þ, 2n + 1 _õFAíÕ¯ S, w2Lúõ·

.u(, /Lûõ·.uÆ. Jø_ÆíÆ¶,/Ö� S íú_õ, wq¶/Ö� S

í n− 1 _õ, 7Õ¶6/Ö� S í n− 1 _õ, †˚¤Æuø_ßÆ. t„: ßÆ

í_bD n �ó°íJX4.

½æ 13 (2000 APMO-5) #ìb� 0, 1, . . . , n íø_§� a0, a1, . . . an. ç i >

0, ai = 0 / ai−1 + 1 = aj v, ø ai D aj �², ˚ÑøŸ “¯¶�²”. J§�

a0, a1, . . . an ª%â�ÌŸ¯¶�²7)ƒ 1, 2, . . . , n, 0 , †˚¤§�Ñ£d§�.
t½¨< n ?U§� 1, n, n− 1, . . . , 3, 2, 0 uø_£d§�?

½æ 14 (2001 APMO-5) tv||×ícb n, U)Ê�Þ,æÊ n + 4 _õ

A, B, C, D, X1, X2, . . . , Xn Å— AB 6= CD £J-‘K: úL< i = 1, 2, . . . , n,
D ∆ABXi . ∆CDXi r�.

½æ 15 (2003 APMO-5) Êø A2, J.�FbàS A, Bb,uBýªJd

ƒ-Þs8$5ø:
(1) ªv| m _ÂA , U)®ÂA 5q˛¤·w…; C6

(2) ªv| n _ÂA , U)®ÂA 5q˛¤·.w….
(w2 m, n ·u£cb, Ê²ÂA ív`, ©_A|ÖÉ?¦˘kø_ÂA )

½¥ø ABýb��_A?

¥<½æí��æ˜,·ªJv)ƒ, Cu¡5®‚í�ç`>~…, C6~`4

�. |ßíj¶uÖw…¥_ÐÑí�¤, ÐÑ!!(EÍªJ�ón��óX¶.

4 3æ

¥³²|7 21 _½æ, ×_,OâqƒØ§� (¥_z.Äí). àƒ,ÞFTƒí

®�®šíxÍ, °çbªttõ. (š¨��_æñ.Ýñq, Ûb��25. d.

|Vÿ�ón�, ¥_ÐÑòGàÙ, ,u�Ad)|Ví. Jöí�˚Ø, Tý�k

š_~(tÓkæÜ http://home.kimo.com.tw/giawgwan ,, ª‡%¡5.
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3æ 1 Éklb.

1. �Öý cb (a, b, c, d) Å— 0 ≤ a ≤ b ≤ c ≤ d ≤ 10?

2. J n £i$íÝõÑÝõªZAÖý_@iúi$?

3. * (0, 0) •¡�ƒ (n, n), �Öý‘˜r¶rÊ x ≥ y íš�Þ2?

3æ 2 Ék]c.

1. ° Lucas b� a1 = 1, a2 = 2, an = an−1 + an−2 íøOát�.

2. úk n ≥ 0, „p
n
∑

k=0

(

n− k + 1

k

)

= fn+1.

w2 {fn} Ñ Fibonacci b�, f0 = f1 = 1, fn+2 = fn+1 + fn.

3. øÆ�}A n _m$, +,æH, u� 3 _æHªà, Ouó¹m$.°H,
JÆ.ªJì�, ~½u���+¶?

4. a1 = a2 = 1, a3 = 199,

an =
1989 + anan−1

an−2

,

„pb� {an} ©øá·ucb.

3æ 3 !…°¸.

1. °¸
∑n

k=0 k2
(

n

k

)

.

2. °¸
∑n

k=0 k
(

n

k

)2
.

3. °„
∑n

k=1
(−1)n−k

k

(

n

k

)

= 1 + 1
2

+ 1
3

+ . . . + 1
n
.

3æ 4 úkjÖÑ£cbíø_Ý˛Õ¯, øjÖâ×ƒü§�A a1 ≥ a2 ≥ . . .,
Í(l� a1 − a2 + a3− . . . ˚Ñ¥_Õ¯í>˜¸. ° {1, 2, . . . , 2004} F�Ý˛

äÕ¯í>˜¸í,¸.

3æ 5 è™�Þ,�ø_ 142× 857 íÅj$ ABCD, û_Ýõ·u�äõ. „
pÊÅj$q¶.ª?vƒø‘ü¨í~(, ®«õ·u�äõ, ©! A, C, /~(

®¨Å�ªYŸÑ 2 : 3 : 4 : 5 : 6.
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3æ 6 BıùA2Yj, B* {1, 2, 3, . . . , 101} 2•¥ 9 _b, ıy•¥ 9 _b,
By•¥ 9 _b, J¤éR. ”-sbíÏÑBí)}. ~½BÊ|7µI-, Bý

ªJ)Öý}?

3æ 7 Ê 20 _Í5È� 172 ‘N(. (sÍ5Èíòì˚Ñø‘N(). „p

ªJ*Lø_Íì%Lø_Í (¨�òìC�œ).

3æ 8 à‹ø_oÖÞñLSs_ÝõÈ·�˘ó©, „p…É?uûÞñ.

3æ 9 q n > 2 Ñcb, J�ø_ì2Ê�Þ,íƒb f : R2 −→ R Å—úkL

S�Þ,í£ n i$ A1, A2, . . . , An, ·�

f(A1) + f(A2) + . . . + f(An) = 0,

„p f ≡ 0.

3æ 10 IUO Çöãº}â 34 _Åð¡‹. ©øÅâäÑ¸ˆäÑ¡‹. }‡×ð

˜d³G, O°ø_ÅðíäÑ¸ˆäÑ¥sA5È.³G (´†ÿØß®7). }(

3ŸÅíäÑ½ (Î7AÐJÕí) ©ø_A³GíŸb, !‹��§Í·.°! ~
½3ŸÅíˆäÑ¸ÖýA³G?

3æ 11 Ö;øõ.

1. £ n i$qBýb[Öýõ, n?U)â n i$íL<ú_ÝõFZAíú

i$q¶·Bý¨Öø_õ?

2. °|F�cb n ≥ 3 U)æÊ�Þ,í n _õ, Å—: *ZA¥ n _õío

¨ (convex hull) íÝõ2, L¦ú_ÝõFZAíúi$2·/Öø_õ.

3æ 12 J-“w…” îu�óí.

1. (:ší3A Part I) n _A¡‹‘}, ˛øBý�sA�ów…. „pªJø

¥ n _A}As , U)° 2í�¤úbükæ 2í�¤úb.

2. (:ší3A Part II) n _A¡‹‘}. „pªJø¥ n _A}As , U)

©_AÊ°ø w…íAªÊÇø Fw…íAý.

3æ 13 /Ÿ�}Ls_A_<íj�Ñû�2íø� (õå, ³G, Q’, Ë�).
×ÃD¯�õå, Ou³¸xéõå. ˛øúkL<ú_A, ss_<íj�C6r

¶ó°, C6r¶.°. ½¥Ÿ�}|Ö�ÖýA?
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3æ 14 n(≥ 4) _bä³[�,b ≥ 4 í�. ©ŸÍT·u*L²ís_bä2

®¦ø)�[ƒÇø_bä2. ½u´?zF�í�Õ2ƒø_bä³ ?

3æ 15 IHO D IUO.

1. (IHO, International Handsome Olympiad) Ê IHO 2, ©øP¡ˇ6·

/ßDLø_¡ˇ6ªÖøÒ. Ê©øÒªˇ2, �j)ƒø}, Šj)ƒÉ

}, ��®) 1
2

}. ÊF�ˇ˙!!($lêÛ, ©øP²GF),}íøš

uVAk¸,)}|Qí�P²Gíªˇ2. (Ä¤, úk,)}|Qí�P²

GVz, Fb52LSøPí,)}w2�øšuVAk¸wì�P²Gíª

ˇ2). ~½¥ø_¬ˇ��A¡‹?

2. (IUO, International Ugly Olympiad) Ê IUO 2, ©øP¡ˇ6·/ßD

Lø_¡ˇ6ª�øÒ. Ê©øÒªˇ2, �j (œ�6) )ƒú}, Šj)ƒ

É}, ��®)ø}. ªˇ!!(�Ù (,}|ò6) �ÍêÛAÐ�Òu|ý

í. ~½¥_ªˇBý��_A¡‹? (�ÙÉ�øA, ¡ˇ6.ÉøA).

3æ 16 Ê£j$ A, B, C, D ,2-�Yj: øÇá A Ýõ,� 6789 j, wìú

_Ýõ˛O. ©ŸíÍTªJøLSÝõ,�•L<Öj, Ou°vbÊó¹ísÝ

õ,®[,“•ÂbísIj. ½?´Ê�ÌŸÍTq)ƒû_Ýõ}�Ñ 6, 7, 8, 9
j?

3æ 17 J-®üæ ¯bí,-™ÌÑÝŠcb, ,™ ≥ -™.

1. Sv
(

n

k−1

)

,
(

n

k

)

,
(

n

k+1

)

A�Ïb�?

2. „p
(

n

k

)

,
(

n

k+1

)

,
(

n

k+2

)

,
(

n

k+3

)

.ª?A�Ïb�.

3æ 18 ø 2 × 2 í£j$’ ø�AÑø_ L $, ˚Ñø_›�. ½u´?à'

Ö_›�ºQ 5× 7 íLb, U)©ø�,ÞºQ�°šÖµí›�?

3æ 19 ˛ø.$,Ÿ� 1, 2, . . . , n ¥<b. ©øŸªJÓ¥sb a, b, OubŸ

, a+ b, |a− b| sb. ˛ø%¬/<ŸÍT(.$,íbr¶u°ø_M. ½¥_M

ª?uÖý?

3æ 20 �Þ,íõÕ M , à‹L<sõí�ò�}(}¦¬ M ,íõ, †˚ M

ußÕ¯. ½ßÕ¯íjÖ_bªJuÖý?
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3æ 21 q Bn ÑF�Å�Ñ n íùjå�FAíÕ¯. #ìså� (ai)
n
i=1, (bi)

n
i=1,

ì2¤så�Èí�×Ñ

d((ai), (bi)) =
n
∑

k=1

|ai − bi|.

I Cn u Bn íäÕ¯. Júk©_ Bn 2íå� (bi) ·æÊ Cn 2ñøíå�

(ci) Å—

d((bi), (ci)) < m,
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