
¿b

BÅD�¡‹k4aë1‚®ÔWí�û�ý�ÅÒbçSŠ®=¬ˇ; 2Ûû˝

Í$l�çû˝FQ§`>¶ãÀ,ŸÜ “2M¬Å¡‹ù++ü�=Øbç�ÅÒb

çSŠ®=¬ˇlå”.

D�H[ÈÊù++ü��û�ý�ÅÒbçSŠ®=¬ˇ[Û^|, •×úÞÀ

�� sÞÁ�� øÞ��, Ê 91 Ñ2±��þ±, y˘.q� Ô�uw2sÞÀ�uÅ

}À�, yu1°���íÅ}À�.

¥ŸH[ÈOŸ¿lå}sGŸ|ê,�øGŸÑÈÅ7�`¤£äÑ˝Ø\`¤,

hôº£dG`¤. kþ~þnâ«”|ê, kþ~ÿnƒ®1‚®¡‹äÑ}‡£²

æ	T. �ùGŸâˆäÑÁRO`¤0ä, £hôº˜öYlÞ£†:4�J£ýP

ÅG˜ï‡� �\±� s!0� ÙF^�ô]È� r¹È A. kþ~�n|ê,þ~�ù

nƒ®1‚®. Ó(ªR×}é§í Holiday Inn ðç (¡ˇçÞ) £ Hyattðç (ÓW

`¤£hôº), Äe¬ˇ9í.

…�|(u� 91 _ÅðÑƒD}, ¯l 514 PçÞH[¡ˇ�,}‡ù�±íÅð

YŸÑ: 2Å×Ð�1Å�>˚g�&��ÚÅ� ˚ï−=� «É� n…�ª�‚� ûs•�

\‹‚=� ,Å� LÅ� h‹�� �œ� ¡s� îÂ� ‹“×� gŸ)s� É�w� BÅD

�×)úÞÀ�� sÞÁ��øÞ��, w2˜ï‡×) 24 }� �\±×) 42 }� s!

0×) 18 }� ÙF^×) 36 }�ô]È×) 42 }� r¹È×) 28 }. ,} 190 }, Ê

91Ñ2±��þ±. w2�\±�ô]Èy�TÅ}.

…Ñµuû_¶},�øıÑ…�ÅÒbçSŠ®=¬ˇ	T�õ,�ùıÑ…�Å

ÒbçSŠ®=¬ˇtæqñÇ&D¡5j�, �úıÑäÑ	TÑµ, �ûıÑ¡ˇ

çÞ-)Ñµ. JXÅqóÉç6� bç`��.ûbç’iÞ5û˝� @àD¡5�



�øı ù++ü�� 46 �ÅÒbçSŠ®=¬ˇ�õ

BÅD�¡‹ù++ü��û�ý�ÅÒbçSŠ®=¬ˇ (IMO)[Û^|, •×

úÞÀ�� sÞÁ�� øÞ��, ,} 190 }, Ê 91 Ñ2±��þ±. w2�\±� ô

]Èy�TÅ}, yuBÅ¡ˇV1°���íÅ}À�. …�|(u� 91 _ÅðÑ

ƒD}, ¯l 514 PçÞH[¡ˇ� ,}‡ù�±íÅðYŸÑ: 2Å×Ð�1Å�>˚

g� &�� ÚÅ� ˚ï−=� «É� n…� ª�‚� ûs•� \‹‚=� ,Å� LÅ� h‹

���œ� ¡s�îÂ� ‹“×� gŸ)s� É�w�

¥ŸH[ÈOŸ¿lå}sGŸ|ê,�øGŸâÈÅ7�`¤0ä,DäÑ˝Ø\

`¤,hôº£dG`¤. kþ~þnâ«”|ê,%Ÿ�¸�œB4aë, y�œƒ

1‚®. kþ~ÿnƒ®1‚®¡‹äÑ}‡£²æ	T. �ùGŸâˆäÑÁRO`

¤0ä, £hôº˜öYlÞ£†:4�J£ýPÅG˜ï‡� �\±� s!0� ÙF

^�ô]È� r¹È A. kþ~�n|ê,%Ÿ�¸�œB4aë, y�œƒ1‚®.

þ~�ùnƒ®1‚®. Ó(ªR×}é§í Holiday Innðç (¡ˇçÞ) £ Hyattð

ç (ÓW`¤£hôº), Äe¬ˇ9í. þ~�ún,�ûnì¹¡ˇ5t.

Êc_¡ˇ‚È, BH[Èk}êµ}	¯TíÈÑ�ÿ, 1Ji‘íAô×)D}

®Åò�í'ì.

1.1 ‡k

Ñ7ê¨D >�ç’içÞ1éêà?, °v6ı�²ÅÒþ}�ýBÅ�ç`

>íA‹, `>¶DÅ�}”‰XMçÞ¡‹ÅÒ4�ç¬ˇ. BÅD�Ê4aë1‚

®FÔWí�46 �ÅÒbçSŠ®=¬ˇ (IMO) 2×[æ˘, T-úÀùÁø�, Ê

91 _Åð2±��þ. Êc_¡ˇ‚È, BH[ÈAºº�íô^éO, 	TÖÍe”

T:, OJ�(íAô×)D}®Åò�í'ì. ˇ(DÅ¤2, 1%âý4aëH[

Tíé§¡h4aëí8‚`Ð, ïÄ³�, ÁÍ, £œ1|×í �ù , 5ôvÍ

£d“©%. H[Èkþ~ù�únDJÅÆ, ÆÅ®AL�. …ÑµpHBÅ¤Ÿ¡

ˇ8”, JTXBÅ„V¡DÅÒbç¬ˇº�5¡5.

1.2 H[ÈAº
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¥ŸBÅH[ÈAºu 13 A. H[Èí3b	T�sá :(ø) ¡‹…�ÅÒbçS

Š®=¬ˇº�; (ù)=ªÅÒ¤×D>¼. J-u…�H[ÈAº±À£L�}º[:

[1. 2005 �2M¬Å¡‹� 46 �ÅÒbç¬ˇH[ÈAº±À

<� â± ��œÉ (ÿèç�) <˚ <�

3MA Zw, 2Ûû˝Í$lF û˝º X¶õ�«T

ÈÅ 7� òÃ�¸×çbçÍ `¤ H[È,:û›|

äÑ ˝Ø\ òÃ�¸×çbçÍ `¤

pˇ²æ

Ç}£›|Aô

¡‹ APMO �}

ˆäÑ ÁRO òÃ×ç@àbçÍ ŒÜ`¤
�ä¡ˇçÞ

Ç}£›|Aô
hôº £dG h−`>×ç@àbçÍ `¤ ²æ£�åtæ

hôº ˜öY `>¶ ùº W\X¶,.ûçÞ–�

hôº †: �Å2ç `� .ûçÞÞº–�

Ñº ˜ï‡ �Å2ç çÞ ¡‹ªˇ

Ñº �\± �Å2ç çÞ ¡‹ªˇ

Ñº s!0 �Å2ç çÞ ¡‹ªˇ

Ñº ÙF^ �Å2ç çÞ ¡‹ªˇ

Ñº ô]È �Å2ç çÞ ¡‹ªˇ

Ñº r¹ë �Å2ç çÞ ¡‹ªˇ

1.3 ¡ˇº�–b

1.3.1 Çö}‡

âäÑ˝Ø\`¤H[¡‹, ÈÅ7�4�Dhôº£dG`¤��›Œ. 3bqñ

un�¬ˇd†,²æD�åtæ, üì#}™Ä£)Ý™Ä.

1.3.2Ç£Ût�

1. ÇÛt�: þ~�ùn-˜ 5:00 k4aë1‚®—ÍÔW.

2. £Ût�: þ~�ÿn-˜ 5:00 k4aë1‚®}‡2-ÔW. t�21È[-

ø�3ŸÅgŸ&−=�Ü	Ò£ IMO îÜ>Q.
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1.3.3 ¬ˇº�

1. �øÙ:þ~�ún 9:00- 13:30 ‡ú−tæ (� 1,2,3æ).

2. �øÙ:þ~�ûn 9:00- 13:30 (ú−tæ (� 4,5,6æ).

1.3.4 Ç}D›|Aô

âäÑ˝Ø\`¤DˆäÑÁRO`¤Š�©», kþ~�û� �üsÙø›|ã

º}¿ìíÇ}™ÄD›|vÈ, MæD×}›|ºu°Çì|Aô, 1â×}ø›|

!‹AôMætÓk}Ò.

1.3.5 üì)Ý™Ä

Êþ~�ün|(øÒÇö}‡2, ®ÅäÑ[²¦¬…� IMO )Ý™Äà-

1. )Ý�íçÞAbJ.�¬…�r¶¡ˇçÞAbíøšÑŸ†.

2. )ÀÁ��íçÞAbª�Ñ 1:2:3.

3. …�À,Á,��)ÝAb}�Ñ 42 ±, 79 ±, 128 ±, u 249 PçÞ×)Ý�, ×

)Å} 42 }íçÞ� 16 ±..

4. …�À,Á,��)Ý™ÄÑ 35 }, 23 }, 12 }.

5. MoldovaøP²GÄ�úæ7)ƒÔ�Ý.

1.3.6 ¡hº�

3ŸÀPkº�‚È, é§çÞkþ~�ün¡h©%Dzibilchaltun,þ~�ýnB

S. Alvarado Park º�.ÖÍþ~�þnw,¿êV¹,�þno,EOŸ¿lårñD

}6¡hïÄ©% Chichen-Itza. BÅý4aëH[TÊÓ(H[È4aëí¡Â2

r˙´-, ×U1q‘ &H[È.4aëH[Tíé§¡h4aëí8‚`Ð,ïÄ

³�,ÁÍ, £œ1|×í �ù ,5ôvÍ£d“©%. H[Èkþ~ù�únDJ

ÅÆ, ÆÅ®AL�.
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n‚ r‚ äÑ (Öhôº A) ˆäÑ (Öhôº B) çÞ

7 ~ 7 n û »œ|ê ’eÊÕû˝ Äe5t

7 ~ 8 n ü J® ’eÊÕû˝ Äe5t

7 ~ 9 n ý äÑ}‡, pÄ²æ ’eÊÕû˝ Äe5t

7 ~ 10 n n äÑ}‡, pÄ²æ 0¡ˇçÞ»œ|ê °˝

7 ~ 11 n ø äÑ}‡, APMO �} J Mérida, é§¬ˇõT J Mérida, ¬ˇõT

7 ~ 12 n ù äÑ}‡,ÇÛt� é§¬ˇõT,ÇÛt� ¬ˇõT,ÇÛt�
7 ~ 13 n ú �øÙtæj„}‡ D®ÅˆäÑ>²’e �øÙ5t

7 ~ 14 n û �ùÙtæj„}‡ D®ÅˆäÑ>²’e �ùÙ5t

7 ~ 15 n ü ©»D›|Aô ©»D›|Aô ¡h Dzibichaltun

7 ~ 16 n ý
äÑ}‡

²ì)Ý±À
©»D›|Aô ¡h S. Alvarado Park

7 ~ 17 n n B Chichén Itzá ¡Â °˝ °˝

7 ~ 18 n ø £ÛáÝt� °˝ °˝

7 ~ 19 n ù

B4aë

ý4aëH[Tq‘ 

&

°˝ °˝

7 ~ 20 n ú BØ¹ÿñ¡h °˝ °˝

7 ~ 21 n û B4aë–¡h °˝ °˝

7 ~ 22 n ü
Taxico
Crutas de Cacahuamilpa

°˝ °˝

7 ~ 23 n ý �Å °˝ °˝
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1.4 ¡ˇÅ‡ù�±Aô

;W3ŸÀPÊþ~�ýn|(øÒÇö}‡2, ®ÅäÑI�üwtÓ5 2005 �

� 46 �ÅÒbçSŠ®=¬ˇ91 _Åð,514 PçÞH[íAô$l’e, Y#Ý™Ä

$l‡ 20 ±ÅðíAô, Ý�£±Ÿà-:

±Ÿ Å± ,} À� Á� �� ¡ˇAb

1 2Å×Ð CHN 235 5 1 0 6
2 1Å USA 213 4 2 0 6
3 >˚g RUS 212 4 2 0 6
4 &� IRN 201 3 3 0 6
5 ÚÅ KOR 200 3 3 0 6
6 ˚ï−= ROM 191 4 1 1 6
7 «É TWN 190 3 2 1 6
8 n… JPN 188 3 1 2 6
9 ª�‚ HUN 181 2 3 1 6

10 ûs• UKR 181 2 2 2 6
11 \‹‚= BUR 173 2 3 1 6
12 ,Å DEU 163 1 3 2 6
13 LÅ GBR 159 1 3 2 6
14 h‹� SGP 145 0 4 2 6
15 �œ VNM 143 0 3 3 6
16 ¡s CZE 139 1 2 2 6
17 îÂ HKG 138 1 3 1 6
18 ‹“× CAN 132 1 2 2 6
19 gŸ)s SVK 131 0 4 2 6
20 É�w TUR 130 0 4 1 6

1.5 BÅ²GAô£)Ý$l

BÅ¡‹ 2005� 46 �ÅÒbçSŠ®=¬ˇ,ýPçÞH[®æAô£×Ýé�

à-[:
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â± � 1æ � 2æ � 3æ � 4æ � 5æ � 6æ ,} Ý�

˜ï‡ 7 7 0 1 7 2 24 Á

�\± 7 7 7 7 7 7 42 À

s!0 2 1 0 7 7 1 18 �

ÙF^ 7 7 7 7 7 1 36 À

ô]È 7 7 7 7 7 7 42 À

r¹ë 1 6 0 7 7 7 28 Á

1.6 ¡‹…�¬ˇô^

1. …�ÅGÊlå3MAZw,`¤, ÈÅ7�`¤, äÑ˝Ø\`¤, ˆäÑÁR

O`¤, hôº£dG`¤í�ä-, M/7 ��ò®Äí[Û, Ê 2005� 46

�ÅÒbçSŠ®=¬ˇ2×[æ˘, T-úÀùÁø�, 1�TÈñ,}�þ

±. Aô×�ý±í˚ï−=ÉÏø}, 1��f$¬ˇ#Å\‹‚=,ª�‚�

#Ñ. sPhôº?ÊÎèçÞ–�,Š�`<.

2. …�.¢&M �úÀíò®Ä[Û, yˇú…Å²GÖ�V³�Å}í8$ (A

«É¡ˇJVÉ� 92 ��øÞÅ}À�), ²Gô]È£�\±ÂÂ×)Å}À

�, õÊ)V.q.

3. D}‚ÈBH[ÈD®ÅH[�ón�Dû˝¬ˇõ�DÜ�, J=ª®¡ˇÅ

ú«Éínj, 1£BÅí�¹#®ÅäÑ, §ƒrñD}H[ía1D>á.

4. …�w¹ �, Êlå3MA, …�¬ˇ,Š�AZw,`¤íú×Ü1: “TX

|7ç3XM” , “Çˆ|×ç3˛È” , “ü\|i„Vê�” í�ä-, ôÅG

xe ‘gM“¨’,‘ô^±�’,‘Ü4>4ue’ íçXÔ”. ª‚&íu, ¥<ÅG

Æø?MøF�dþi‡í¾ó, AŠÇˆ„V.

1.7!�D�‡

1. …�`¤ˇ·u¥��V�ä1o*SŠ®=ÅGíÚ�, ˛¤˛¯TÖ�, ˛

�øìí/N, ??�ó›|, X¶º¯. ø_GßÈÑí$A)V.q,M)4

<.
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2. …�H[È§ƒBÅý4aëH[TóçÖíÎè, ¡Â4aëvH[T©Ù

·�ëºT´K&, Ô�Ê¤>á. ÊQœ, £œ£W\X¶,, H[T66�Ý

Ö.

3. D��óçÖíÅð�ËvÅ%�ÅGVLhôº,¥<4ÅGÄÑ�¡ˇ%ð,

úk²Gí-Ü9‰, -Ü|_, jæ2˜£tæ}&·�øìnj, ÊDçÞó

T, Ô�uÇ©t»v�óç×í6Œ. ªàh‹�D��úPhôº·uJ‡

ÅG, n…sPhôº?Ñ4ÅG.hôº›|Aô£©»v¦‰¯T, �¦ò};

n…Dh‹�D�AôÑvV|7, ¥@�øì	à. �‡J(Bbíhôº?

ª5?�Ë��L-£•ç>í4ÅGV¡D.

4. �‡bçSŠ®=b��qÀP, /wŸÀPb	ì-V.

5. D�D2M¬Åbç}¯ŸbçÐ, úk2¥£¬²’içÞ�øìíŠ^.

6. D�ÑÅG_à`>¶há05Ý¥Ÿ¶í�ø�, �‡`>¶‡úv� IMO Å

G5(/ê�íJ"|ŒÑµbM/ªW.

1.8 ¡5’e

1. æó),˜îï,ÏùË (¬ 80 �),�ú�ù�ÅÒbçSŠ®=�},�ç`>

~…, 142 ‚ (80 � 9 ~),� 8-12Ü.

2. �À‚�, (¬ 81 �), 2M¬Å¡‹ 1992 ��ú�ú�ÅÒbçSŠ®=¬ˇÑ

µ,�ç`>~…, 152 ‚ (80 � 9 ~),� 24-32Ü.

3. ÏùË�, (¬ 87 �), 2M¬Å¡‹ 1998 ��ú���ÅÒbçSŠ®=¬ˇl

åÑµ,� 1-89Ü.

4. ÏùË�, (¬ 87 �), 2M¬Å¡‹ 1998 ��ú���ÅÒbçSŠ®=¬ˇA

‹£¡hÂ½Ñµ,� 1-43Ü.

5. ÏùË�, (¬ 87 �), 2M¬Å¡‹ 1998 ��ú���ÅÒbçSŠ®=¬ˇ�

1ù…,� 1- 218Ü.
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6. Zw,�, (¬ 92 �), 2M¬Å¡‹ 2003 �=Øbç�ÅÒbçSŠ®=¬ˇl

åÑµ,� 1-201Ü.

7. Zw,�, (¬ 92 �), 2M¬Å¡‹� 44 �ÅÒbçSŠ®=¡ˇÑµ,� 1-60

Ü.

8. Zw,�, (¬ 93 �), 2M¬Å¡‹ 2004 �=Øbç�ÅÒbçSŠ®=¬ˇl

åÑµ,� 1-163Ü.

9. Zw,�, (¬ 93 �), 2M¬Å¡‹ 2004 �� 45 �ÅÒbçSŠ®=¡ˇÑµ,

� 1-78Ü.

10. 2005 �� 46 �ÅÒbçSŠ®=¬ˇëjæ¦

http://erdos.fciencias.unam.mx/index.htm

11. 2005 �� 46 �ÅÒbçSŠ®=¬ˇtæ,

http://erdos.fciencias.unam.mx/examinations.htm

12. 2005 �� 46 �ÅÒbçSŠ®=¬ˇAôÑµ,

http://erdos.fciencias.unam.mx/results.htm
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�ùı ù++ü�� 46 �ÅÒbçSŠ®=¬tæDj�

2005 ��46 �ÅÒbçSŠ®=¬ˇ (IMO) Ê4aëí1‚® (Mérida) ÔW; …

�|(u� 91 _ÅðÑƒD}, ¯l 514 PçÞH[¡ˇ� ¬ˇº�uâ®ÅäÑ 

AíÇö}‡ (Jury Meeting) ´ÇåÛ,Î7üw®á‡æÕ, Çö}‡íø_3b	T

u‘²…�í¬ˇtæ� ÅÒbçSŠ®=¬ˇtæulâ®¡ˇÅ (3ŸÅÎÕ) k

dìvÈ‚ÌqT>−tæ, yâ3ŸÅítæãº} (Problem Selection Committee)

û˝²|� 30−ã²tæ, }˘Hb� }&� b�� �S£ ¯bç�.°ä�¸.°

Ø�ítæ; |(y%âÇö}‡�²�^¿||( 6− IMOtæ, yY3æqñ£Ø

qµŸ}ºAsMtæ, }�Ê©/ísÙÔW¬t, ©Ùú−tæ, 5tvÈ·u 4.5

üv�

…�tæ%â3ŸÅítæãº}lW²|FbwÑœ_çí 27−ã²tæ, yâ

®ÅäÑ AíÇö}‡%¬úÙín��²|ø−Hbæ�ù−b�æ�ù−�Sæ

£ø− ¯æ, w2�øæÑ�Sæ��ùæÑb�æ��úæÑHbæ��ûæÑb�

æ��üæÑ�Sæ��ýæÑ ¯æ�

D�BÅH[Ñ,Š�AZw,`¤ (2Ûû˝Í$lF), ÈÅ7�`¤ (òÃ�

¸×çbçÍ), äÑ˝Ø\`¤ (òÃ�¸×çbçÍ), ˆäÑÁRO`¤ (òÃ×ç

@àbçÍ), 1�úPhôº£dG`¤ (h−`>×ç@àbçÍ), ˜öYlÞ (`

>¶) £†:4� (�Å2ç)� ¡ˇíýPçÞÑ:˜ï‡ (�Å2ç)� �\± (òÃ2

ç)� s!0 (�Å2ç)� ÙF^ (�Å2ç)�ô]È (�Å2ç)� r¹È (�Å2ç)� ¡

ˇ!‹,Aô 190 }, •×úÞÀ�� sÞÁ��øÞ��, Ê 91Ñ2±��þ±, y˘

.q� ,}‡ù�±íÅðYŸÑ: 2Å×Ð�1Å�>˚g�&��ÚÅ� ˚ï−=� «

É� n…�ª�‚� ûs•� \‹‚=� ,Å�LÅ� h‹���œ� ¡s�îÂ� ‹“×�

gŸ)s� É�w� …d‡ú¤ŸBÅH[ÈF�åA2d�íý− IMO tæTX¡

5j�1TÇÅ, JXÅqóÉç6� bç`��.ûbç’iÞ5û˝� @àD¡5�
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2.1�46 �ÅÒbçSŠ®=¬ˇtæ

� 46 �ÅÒbçSŠ®= (IMO) ¬ˇtæ

1‚® 4aë

�øÙ

2005 � 7 ~ 14 n

Language: Chinese (Taiwan)

1. Ê£úi$ ABC íúi,Y-�j�²¦ý_õ: Êi BC ,¦ A1, A2; Êi

CA ,¦ B1, B2; ÊiAB ,¦ C1, C2, U),Hý_õ$Aoýi$ A1A2B1B2C1C2

wiÅ·ó�� t}:úò( A1B2, B1C2 D C1A2 uõ�

2. q a1, a2, · · · Ñø_cbb�/w2�Ì¤Öá£cb£Ì¤ÖáŠcb� à‹

ú©ø_£cb n, cb a1, a2, · · · , an\ nÎ(F)í n _ìb·.°�t}: ©

ø_cb/ßÊ¤cbb�2|ÛøŸ�

3. q x, y ¸ z Ñ£õb/Å— xyz ≥ 1. t}

x5 − x2

x5 + y2 + z2
+

y5 − y2

y5 + z2 + x2
+

z5 − z2

z5 + x2 + y2
≥ 0.

5tvÈ: 4 üv 30 }

©æ 7 }
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� 46 �ÅÒbçSŠ®= (IMO) ¬ˇtæ

1‚® 4aë

�ùÙ

2005 � 7 ~ 14 n

Language: Chinese (Taiwan)

4. ˛øb� a1, a2, · · ·ì2à-:

an = 2n + 3n + 6n − 1 (n = 1, 2, · · ·)

t°D¤b�2í©øá·�”íF�£cb�

5. ˛ø ABCD Ñøoûi$, BC = AD, / BC .�Wk AD. I E ¸ F }�Ñ

BC ¸ AD i,q¶íõ, /Å— BE = DF . ò( AC D BD >k P õ, ò(

BD D EF >k Qõ, ò( EF D AC >k R õ� t}: ç E ¸ F ‰�v, ú

i$ PQR íÕQÆ%¬Î P õÕíÇø_ìõ�

6. Ê/Ÿbç¬ˇ2TX¡ˇ6ý_æñ, w2íLùæ·��¬
2

5
í¡ˇ6�ú

7� O³�øP¡ˇ6?�úF�íý_æñ� t}:Bý�ùP¡ˇ6·/ß�

ú7ü_æñ�

5tvÈ: 4 üv 30 }

©æ 7 }
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2.2�46 �ÅÒbçSŠ®=¬ˇAô$l

[ 1. 2005 �� 46 � IMO ‡20 ±Åð®ÅAô$l[

±Ÿ Å± ,} À� Á� �� ¡ˇAb

1 2Å×Ð CHN 235 5 1 0 6
2 1Å USA 213 4 2 0 6
3 >˚g RUS 212 4 2 0 6
4 &� IRN 201 3 3 0 6
5 ÚÅ KOR 200 3 3 0 6
6 ˚ï−= ROM 191 4 1 1 6
7 «É TWN 190 3 2 1 6
8 n… JPN 188 3 1 2 6
9 ª�‚ HUN 181 2 3 1 6

10 ûs• UKR 181 2 2 2 6
11 \‹‚= BUR 173 2 3 1 6
12 ,Å DEU 163 1 3 2 6
13 LÅ GBR 159 1 3 2 6
14 h‹� SGP 145 0 4 2 6
15 �œ VNM 143 0 3 3 6
16 ¡s CZE 139 1 2 2 6
17 îÂ HKG 138 1 3 1 6
18 ‹“× CAN 132 1 2 2 6
19 gŸ)s SVK 131 0 4 2 6
20 É�w TUR 130 0 4 1 6

[ 2. 2005 �� 46 � IMO 2M¬ÅçÞH[)}£Aô$l[

â± � 1æ � 2æ � 3æ � 4æ � 5æ � 6æ ,} Ý�

˜ï‡ 7 7 0 1 7 2 24 Á

�\± 7 7 7 7 7 7 42 À

s!0 2 1 0 7 7 1 18 �

ÙF^ 7 7 7 7 7 1 36 À

ô]È 7 7 7 7 7 7 42 À

r¹ë 1 6 0 7 7 7 28 Á
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2.3�46 �ÅÒbçSŠ®=¬ˇtæÌj

2.3.1�øæ:

tæãº}tÓí¡5j¶:

I P Ê ∆ABC qU) ∆A1A2P u£úi$, †q) A1PC1C2, A2PB2B1 uÃ$�

] ∆C1B2P u£úi$� I α = ∠B2B1A2, β = ∠B1A2A1, γ = ∠C1C2A1, †Ä α, β u

∆CB1A2 íÕi/ ∠C = 60◦, ] α + β = 240◦� ¢ ∠B2PA2 = α, ∠C1PA1 = γ, ]

α + γ = 360◦ − (∠C1PB2 + ∠A1PA2) = 240◦.

] β = γ� °Ü ∠C1B2B1 = β, ] ∆A1A2B1, ∆B1B2C1, ∆C1C2A1 r�, ¹ ∆A1B1C1

u£úi$� ] B1C2, A1B2, C1A2 }�u A1C1, C1B1, B1A1 í�ò�}(, Ä¤ú(u

õ� �

˜ï‡°çíj¶:

I BA1 = a, CA2 = x1 − a, CB1 = b, AB2 = x1 − b, AC1 = c, BC2 = x1 − c, âì

ýìÜª)

a2 + (x1 − c)2 − a(x1 − c) = c2 + (x1 − b)2 − c(x1 − b) = b2 + (x1 − a)2 − b(x1 − a).

â‡s�ªœ“�ª)

(c + a− 2b)x1 = (a− b)(a + b + c),

°Ü

(b + c− 2a)x1 = (c− a)(a + b + c),

(a + b− 2c)x1 = (b− c)(a + b + c).

Iα = a− b, β = c− a, γ = b− c, †,ú�ªŸÑ

(α− γ) = α(a + b + c), (β − α) = β(a + b + c), (γ − β) = γ(a + b + c).

13



Ä¤ α−γ
α

= β−α
β

= γ−β
γ

, ]

γ

α
=

α

β
=

β

γ
= 3

√

γαβ

αβγ
= 1,

] α = β = γ,¹ AC1 = BA1 = CB1, AB2 = BC2 = CA2.

JB2A1, B1C2, C1A2ú(.uõ,qwss}�>k E, F, G� ÄÑ ∆CA1B2, ∆AB1C2, ∆BC1A2

r�, ] ∠EA1A2 = ∠FB1B2 = ∠GC1C2, ∠EA2A1 = ∠FB2B1 = ∠GC2C1, ]

∆EA1A2, ∆FB1B2, ∆GC1C2 r�, / ∆EFG Ñ£úi$�

I A1E = x, AE = C2G = y, £úi$ ∆EFGiÅÑ t� }�Ê ∆EA1A2.∆FC2A1

2àìýìÜ, /‚à A1A2 = A1C2, �

x2 + y2 − xy = (x− t)2 + (y − t)2 − (x− t)(y − t),

“�() t(t − x − y) = 0, ¹ t = x + y (pé.¯) C t = 0� O t = 0 [ý

B2A1, B1C2, C1A2 ú(uõ, )„� �

ÇÅ: ¤æíÉœub„pú_i,íúi$r�, ×}æXíã¯�S¡5j�T¶2í.

Œ(óçÍ\� ¤æØ��˛²æãº}íã¿, §±‡�±íÅðrúíÉ�>˚gDª�

‚, Êv�í�øæ2uýcí� BÅûP¤æÅ}í²G·S¦úil�, sPâìýìÜ

~p, sPà£ýìÜ~p�

2.3.2�ùæ:

tæãº}tÓí¡5j¶:

æñ‘K¹úkL<	ìí£cb M , a1, a2, . . . , aM _ M ZAêr”ìÍ�íll„

J i < j, † ai 6= aj� ´† {a1, . . . , an}Ê_ j 5-.¨ÖBÖ j − 1 _.°íìb, pe�

y„J i < j ≤ n, † |ai − aj| ≤ n − 1� ´†J m := |ai − aj| ≥ n, † {a1, . . . , am}}

Ö�sbú_ m °ì, 6pe�

#ì n ≥ 1, I i(n), j(n) uU) ai(n), aj(n) Ñ a1, . . . , an 2|üD|×íbí—{� 5

‡í�„µsBb |ai(n) − aj(n)| = n− 1, Ä¤ {a1, . . . , an}¨ÖF�* ai(n) ƒ aj(n) íF

�bå�

14



I x ÑL<cb� ÄÑ�ÌÌÖ_ k U) ak < 0, /b�F�íá·óæ, Ä¤æÊ i U

) ai < x� °Ü, æÊ j U) x < aj� ]J n > max{i, j}, †©ø_�k ai D aj íb ( Ô

�, x 6u)·}Ê {a1, . . . , an}52� �

�\±°çíj¶:

úL< ai, aj, i < j,J |ai− aj| ≥ j, † a1, a2, . . . , a|ai−aj | 52}� ai, aj \ |ai − aj|

Î5(ìbó°, pe� ] |ai − aj| ≤ j − 1� ÇÕ, éÍúkL< i, j ·� ai 6= aj , ´†

ai, aj ú_ j °ì� Ä¤�-Éb„p©_cb·�|Û¹ª�

l„p#ìAÍb n, a1, . . . , an u©/í n _cb (O.øìOÎßå§�)� àbç¦

Ñ¶� n = 1 péA� cq n ≥ 2, /˛ø a1, . . . , an−1 u©/í� q {a1, . . . , an−2} =

x + 1, . . . , x + (n− 1)� âæñ‘K� an ≡ x mod n� J an ≤ x − n, † |an − a1| =

n + 1 > n, pe� °ÜJ an ≥ x + 2n û_|an − a1| = 2n − 1 > n, pe� ] an = x C

an = x + n,¹ a1, . . . , an u©/í n _cb�

úŸæà¥„�q/cb k Êb�*„|Û¬, †âJ,�„øúkL< i, ·� ai > k

C ai < k� ¤°¥b� {an}¨ÖÌÌÖ_£bDŠbí‘K, pe� ]Ÿæ)„� �

ÇÅ: ¥æíÉœu„púkL<#ìí M , {a1, . . . , aM} uø¨©/ícb� |(í�„

àƒ×à$�í2ÈMìÜ� BbüP°çT|j�í°çS¦íj¶·éN�

2.3.3�úæ:

tæãº}tÓí¡5j¶:

�Àí‰$(ªøŸ��gk

x2 + y2 + z2

x5 + y2 + z2
+

x2 + y2 + z2

y5 + z2 + x2
+

x2 + y2 + z2

z5 + x2 + y2
≤ 3.

â5a.��J£ xyz ≤ 1, ª)

(x5 + y2 + z2)(yz + y2 + z2) ≥ (x5/2(yz)1/2 + y2 + z2)2 ≥ (x2 + y2 + z2)2,

15



¹

x2 + y2 + z2

x5 + y2 + z2
≤

yz + y2 + z2

x2 + y2 + z2
.

¦�=¸, J£‚à x2 + y2 + z2 ≥ yz + zx + xy, )ƒ

x2 + y2 + z2

x5 + y2 + z2
+

x2 + y2 + z2

y5 + z2 + x2
+

x2 + y2 + z2

z5 + x2 + y2
≤ 2 +

xy + yz + zx

x2 + y2 + x2
≤ 3,

)„� �

ÙF^°çíj¶:

J-í
∑

·[ý3²¸� k„í.��r¶¦}�Ç(,%¬l�“�, k„í.���

gk (l�*I,5»,¤Tl�7ÅÅsÜ)

3x5y5z5+2
∑

x7y5+
∑

x9+
∑

x5y2z2 ≥
∑

x5y5z2+
∑

x5y4+
∑

x6+
∑

x4y2+3x2y2z2.

]Éb„p¤�¹ª� �-}�„pý_.��, øý_.��ó‹(�k,�, *7)„�

â x5y5z5+x5y3z5+z7y5+z5y7

4
≥ 4

√

x22y22z10 = x5y5z2(xyz)1/2 ≥ x5y5z2,3²ó‹()

3

2
x5y5z5 +

1

4

∑

x7y5 ≥
∑

x5y5z2. (1)

â x7y5+x5y7+x5y2z2

3
≥ 3

√

x17y14z2 = x5y4(xyz)2/3 ≥ x5y4,3²ó‹()

2

3
x7y5 +

2

3

∑

x5y2z2 ≥
∑

x5y4. (2)

â x9+x9+x2y2z2

3
≥ 3

√

x20y2z2 = x6(xyz)2/3 ≥ x6,3²ó‹()

2

3

∑

x9 + x2y2z2 ≥
∑

x6. (3)

â x7y5+x5y7+x9+x5y2z2+2x2y2z2

6
≥ 6

√

x30y18z6 = x4y2(xyz) ≥ x4y2,3²ó‹()

1

3
x7y5 +

1

3

∑

x9 +
1

3

∑

x5y2z2 + 2x2y2z2 ≥
∑

x4y2. (4)

¢,
3

4

∑

x7y5 ≥
3

4
· 6 · 6

√

x24y24z24 =
9

2
x2y2z2(xyz)2 ≥

9

2
x2y2z2, (5)
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J£

3

2
x5y5z5 ≥

3

2
x2y2z2, (6)

ø (1)(2)(3)(4)(5)(6) ó‹(¹)„� �

ÇÅ: ¥øæ¡5j�óçA	“, óç.�dí�ä‰$(bø}ä²ƒ}‚) .q;ƒ, u

�øìí˚Ø�� Í7¥øéú˚íæñ, ÊÌlªl5-�ÇA�ìá, wà��.��“�

œ}”ªJE|V�Özà¤, �Çí×¾l�EÍÛb�−, ]-¸%ð, 6u'.ñqí� B

bT|VíúP°ç·ÄÑ5tvÈ´”-�¬s_üv, ‰$¢.q;ƒ, Ä¤S¦�Çí

µI�7�Ç(íTÜ·.ó°� ¤æ� Moldova �øP²G)ƒÔ�Ý, ÄÑFÉŸ7sW

ÿ„|V,�ò|ÿp“,äÑ}‡Ìæ‡¦¬F)ƒÔ�Ý�

2.3.4�ûæ:

tæãº}tÓí¡5j¶:

Bb„p 1 uñøíj� Éb„pL<”b p ·u/ an íÄb¹ª� p = 2, 3 véÍA

, ÄÑ a2 = 48�

I”b p > 3. �-F�í°ì·_ p. â‘ïüìÜ, 2p−1 ≡ 1, 3p−1 ≡ 1, 6p−1 ≡ 1. Ä

¤ 3 + 2 + 1 ≡ 6 ª“Ñ

3 · 2p−1 + 2 · 3p−1 + 6p−1 ≡ 6,

¹

6 · 2p−2 + 6 · 3p−2 + 6 · 6p−2 ≡ 6.

°Î 6 )ƒ ap−2 = 2p−2 + 3p−2 + 6p−2 − 1 u p íIb, Ä¤Ÿæ)„� �

r¹ë°çíj¶:

a2 = 48, 7éÍ 2|a2, 3|a2. ¢ an = 2n + 3n + 6n − 1 = (2n + 1)(3n + 1) − 2. I

p > 3 Ñ”b, /I (2p−2 + 1)(3p−2 + 1) = k, †â‘ïüìÜø

6k = (2p−1 + 2)(3p−1 + 3) ≡ (1 + 2)(1 + 3) ≡ 12 mod p.
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Ä (6, p) = 1, ] k ≡ (12/6) ≡ 2 mod p, *7 ap−2 = (2p−2 +1)(3p−2 +1)−2 = k−2 ≡

2− 2 ≡ 0 mod p. úkLø£cb xJw”ÄbÑ p 6= 2, 3, ]� p|ap−2, ¢ (x, ap−2) 6= 1,

]F�×k 1 í£cbQ.ª?¸b� an ©øá·�”� Ä¤ 1 uñøíj� �

ÇÅ: ¤æíÉœuâ‘ïüìÜ)| ap−2 u p íIb� üPT|j�í°ç·uà°ší

j¶�

2.3.5�üæ:

tæãº}tÓí¡5j¶:

I AC, BD í�ò�}(>k O, �-„p O õÑF°5ìõ� â OA = OC, OB =

OD, DA = BC, ] ∆ODA ∼= ∆OBC. Ä¤J O õÑì�2-ì� ∠BOD }ø B õ

�ƒ C õ, ø C õ�ƒ Aõ� Ä BE = DF , ì�6ø E �ƒ F õ� Ä¤ OE = OF , /

∠EOF = ∠BOD = ∠COA.

Ä¤ú_�8úi$ ∆EOF, ∆BOD, ∆COA·óN�

cq AB, CD, EF .r�W� .ÜøO4I EF, CD >k X� Ê ∆ACD, ∆BCD 2

à Menelaus ìÜ, )ƒ

AR

RC
=

AF

FD
·
DX

XC
=

CE

EB
·
DX

XC
=

DQ

QB
.

(J AB, CD, EF �W, † ABCD u�8G$, E, F ui,í2õ, ¤v AR
RC

= DQ
QB

ué

Íí�)

Ä¤â¤�£ ∆BOD ∼ ∆COA, ªø ∆BOQ ∼ ∆COR. Ä¤ ∠BQO = ∠CRO,

¹ P, Q, R, OûõuÆ� �

s!0°çíj¶:

I ∆ADP, ∆BPC íÕQÆ>k Oõ, �-„p Oõ¹uF°íìõ� ÄÑ ∠PAO =

∠PDO, ∠PCO = ∠PBO, ] ∆BOD ∼ ∆COA,¹

DB

AC
=

BO

CO
.
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â Menelaus ìÜ, � (AR/RP ) · (PQ/QD) · (DF/FA) = 1 = (CR/RP ) · (PQ/QB) ·

(BE/EC), ¢Ä BE = FD, CE = BC − BE = AD − DF = AF , ] AR/QD =

CR/QB, ] QB/QD = CR/AR, *7 QB/BD = CR/CA, ]

QB

CR
=

BD

CA
.

â ∠QBO = ∠RCO, / QB/CR = BD/CA = BO/CO, Ä¤ ∆QBO ∼ ∆RCO. ]

∠BQO = ∠CRO,¹ P, Q, R, O ûõuÆ, / O õÑøìõ� ] ∆PQR íÕQÆ¦¬ì

õ O� �

ÇÅ: ¥øæu™Äí2�Ø�íã¯�S, uBbí#á� ½æíÉœubõ|ìõíP0,

5(ÿñqTÜ� BbÊ¥øæ“ƒÅ}, ýPÅGà7ý_.°íj¶, ×}›|ºêq.

˛�

2.3.6�ýæ:

tæãº}tÓí¡5j¶:

q� n _¡ˇ6, I pij [°v�ú i, j(1 ≤ i < j ≤ 6) íAb_b, I nr [ý/�ú

r(0 ≤ r ≤ 6) í½æíAb_b� éÍ
∑

nr = n�

âcq, pij ≥
2n+1

5
, i < j, Ä¤

S :=
∑

i<j

pij ≥ 15 ·
2n + 1

5
= 6n + 3.

/�ú r _½æíAõ.7 ‘1’#¸�2í
(

r
2

)

á � Ä¤

S =
6

∑

r=0

(

r

2

)

nr.

s_,l¯9–V)ƒ

3 ≤ S − 6n =
6

∑

r=0

(

(

r

2

)

− 6)nr, (7)

¤�ªŸÑ

4n5 + 9n6 ≥ 3 + 6n0 + 6n1 + 5n2 + 3n3.
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Ä³A�úF�æñ, n6 = 0, â,�] n5 > 0. Bbíñ™u„p n5 ≥ 2, à¥„¶,

q n5 = 1� Ä¤ n0, n1, n2, n3 = 0, ] n4 = n− 1� ¤v (7) �í¬i“Ñ S = 6n + 4�

S =
∑

pij í 15á©øá·Býu 2n+1
5

= λ� ÄÑ S = 6n + 4 .u 15 íIb, Ä¤

� 14áu λ,7øáu λ + 1�

I (i0, j0) uU) pi0.j0 = λ + 1 íµøúæ �˚�úüæíAÑ‘i�6’� .ÜøO4,

qi�6³j|�ýæ, /�øæ.Ê (i0, j0) 2;¹ 2 ≤ i0 < j0 ≤ 6�5?s_¸

S ′ = p16 + p26 + p36 + p46 + p56, S ′′ = p12 + p13 + p14 + p15 + p16.

q�ýæ\ x _Aj| (©Aõ.7 ‘3’ # S ′), �øæ\ y _A (Î7i�6) j| (©

Aõ.7 ‘3’# S ′′, i�6õ.7 ‘4’)� Ä¤ S ′ = 3x, S ′′ = 3y + 4�

Ä (i0, j0) ³�|ÛÊ S ′′ 2, Ä¤ S ′′ = 5λ = 2n + 1. 7 S ′ = 5λ C 5λ + 1� Ä¤

3x ∈ {2n + 1, 2n + 2}, / 3y + 4 = 2n + 1� O¥.ª?, â mod3 ªø� ]Ÿæ)„� �

ô]È°çíj¶:

cq� x A,æñÑ A, B, C, D, E, F � øA[øi,æñ[øidÑÝõ, ��úÉ[í

¹©(,7$Aø_ù}Ç G, Bbl�

æ←→A←→æ

¥šíäÇ (J-pÑ ? ) í_b� Bbà¥„¶�

à‹³�A�úü_æñ: ¤vF�A�ú 0-4 _æñ� ÄÑ©_A|Öûæ, ©_A|Ö

õ.ý_ ?, Ä¤ ?BÖ 6x _�ÇøjÞ, LsæBý#7 > 2
5
x _,7u� 15 _sæ , Ä

¤ ? bñ�¬ 15 · 2
5

= 6x _, pe�

à‹/ßø_A�úüæ� }As_8”:

J�øA�úúæJ-, †JAVõ ? íbñBÖ
(

5
2

)

+
(

3
2

)

+
(

4
2

)

(x − 2) = 6x + 1

_� OuJæVõ, LsæBý#7 > 2
5
x _ ?� ¢ > 2

5
x [ý ≥ 2x+1

5
, Ä¤ ? í_b

≥ 2x+1
5

(

6
2

)

= 6x + 3, pe�

J©A�úûæ, //øA�úüæ, ¤v ? íbñÑ
(

5
2

)

+
(

4
2

)

(x− 1) = 6x + 4 _� ¢

â,ø− ? í_b≥ 6x + 3, Ä¤�sæ A, B,…búƒí ? � 2x+1
5

+ 1 _, wFísæ 

…búƒí ? � 2x+1
5

_� ÛÊcqµPúüæíAÑ M� y�} Ñs_8$:
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(1) à‹ M �úíµüæ�¨Ö A, B sæ, .^qÑ A, B, C, D, E� †F� ? 2Ö�

A í, � 2x+1
5

+ 1 + 2x+1
5
· 4 = 2x + 2 _� Ou�ú A íF�A2, M õ.7û_ ?, w

F·õ.ú_ ?� Ä¤ 4 + 3k1 = 2x + 2, ¹ 3|(2x + 1)� ÇøjÞ, †F� ? 2Ö� C í,

� 2x+1
5
· 5 = 2x + 1 _� 7�ú C íF�A2, M õ.7û_ ?, wF·õ.ú_ ?� Ä¤

4 + 3k2 = 2x + 1,¹ 3|2x� s6pe�

(2) à‹ M �úíµüæ2, A, B .°vÊw2� ÄÑÉ�ýæ, M .�ú A C B, q

M �ú A� †F� ? 2Ö� A í, � 2x+1
5

+ 1 + 2x+1
5
· 4 = 2x + 2 _� Ou�ú A íF�

A2, M õ.7û_ ?, wF·õ.ú_ ?� Ä¤ 4 + 3k3 = 2x + 2, ¹ 3|(2x + 1)� Çøj

Þ, M �úíüæ2.Ç�øæ C� †F� ? 2Ö� C í, � 2x+1
5
· 5 = 2x + 1 _� Ou�

ú C íF�A2, M õ.7û_ ?, wF·õ.ú_ ?� Ä¤ 4 + 3k4 = 2x + 1,¹ 3|2x� s

6pe�

Ä¤Ì�àS.ª?É�≤ 1 _A�úüæ, £Bý�sP/�úüæ� )„�

ÇÅ: ¥øæ¥ºà Fubini ŸÜ� 2Èø_½bÉœu (Î7ø_sæ 5Õ) Lsæ w�

úíAb·ó°; 7µ_Ô�ísæ , �úíAbÖ7øP�úP³T|VíÅG·µÊ¥

ø¥, ×}Ç}™ÄóçÃ�, Êˇú¥ø¥5‡F�í¶}!‹·É?“ƒø}�
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�úı 2M¬Å¡‹ù++ü�� 46 �ÅÒbç¬ˇH[ÈäÑ	

TÑµ

3.1 ‡k

ù++ü�� 46 �ÅÒbç¬ˇk4aë1‚®ÔW; 2Ûû˝Í$l�çû˝FQ§

`>¶ãÀ,ŸÜ “2M¬Å¡‹ù++ü�=Øbç�ÅÒbçSŠ®=¬ˇlå”, _AÑ

BÅH[È5äÑ, r˙¡Dc_¬ˇº� (þ~þn–þ~ù�ún) . D�H[ÈÊù++

ü��û�ý�ÅÒbçSŠ®=¬ˇ[Û^|, •×úÞÀ�� sÞÁ�� øÞ��, Ê 91

Ñ2±��þ±, y˘.q� Ô�uw2sÞÀ�uÅ}À�,¥yu1°���íÅ}À�.

¥ŸH[ÈOŸ¿lå}sGŸ|ê,�øGŸÑÈÅ7�`¤£äÑ˝Ø\`¤,h ô

º£dG`¤. kþ~þnâ«”|ê, kþ~ÿnƒ®1‚®¡‹äÑ}‡£²æ	T.�

ùGŸâˆäÑÁRO`¤0ä, £hôº˜öYlÞ£†:4�J£ýPÅG˜ï‡� �\

±� s!0� ÙF^�ô]È� r¹È A, kþ~�n|ê,þ~�ønƒ®1‚®.Ó(ªR

×}é§í Holiday Innðç (¡ˇçÞ) £ Hyattðç (ÓW`¤£hôº), Äe¬ˇ9í.

þ~�ún�ûnªW5t,�ü�ýn›|Aô,�þn3ŸÀPé§¡Â,�ÿn£Û, 5

(B4aë¡Â, kù�ún¦Å. Êc_¡ˇ‚È, BH[ÈAºº�íô^éO, 	TÖ

Íe”T:, OJ�(íAô×)D}®Åò�í'ì.

3.2 H[ÈAº

¥ŸBÅH[ÈAºu 13 A. H[Èí3b	T�sá :(ø) ¡‹…�ÅÒbçSŠ®=

¬ˇº�; (ù)=ªÅÒ¤×D>¼. J-u…�H[ÈAº±À£L�}º[:

22



[1. 2005 �2M¬Å¡‹� 46 �ÅÒbç¬ˇH[ÈAº±À

<� â± ��œÉ (ÿèç�) <˚ <�

3MA Zw, 2Ûû˝Í$lF û˝º X¶õ�«T

ÈÅ 7� òÃ�¸×çbçÍ `¤ H[È,:û›|

äÑ ˝Ø\ òÃ�¸×çbçÍ `¤

pˇ²æ

Ç}£›|Aô

¡‹ APMO �}

ˆäÑ ÁRO òÃ×ç@àbçÍ ŒÜ`¤
�ä¡ˇçÞ

Ç}£›|Aô
hôº £dG h−`>×ç@àbçÍ `¤ ²æ£�åtæ

hôº ˜öY `>¶ ùº W\X¶,.ûçÞ–�

hôº †: �Å2ç `� .ûçÞÞº–�

Ñº ˜ï‡ �Å2ç çÞ ¡‹ªˇ

Ñº �\± �Å2ç çÞ ¡‹ªˇ

Ñº s!0 �Å2ç çÞ ¡‹ªˇ

Ñº ÙF^ �Å2ç çÞ ¡‹ªˇ

Ñº ô]È �Å2ç çÞ ¡‹ªˇ

Ñº r¹ë �Å2ç çÞ ¡‹ªˇ

3.3äÑ	TÑµ

|Å‚Èº¯2005 �� 46 �ÅÒbç¬ˇn˙, �É	TW˙�[à-:

23



n‚ r‚ 	TW˙
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7 ~ 10 n n äÑ}‡,�²||Ø5úýæ
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7 ~ 23 n ý �Å
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züæl“ ,�ýæÓF ß� �Œê(, yz�ýæí¶}!�ŸøŸ, vÈ6ƒ7,�ù

Ùí5t!!7� øšÊ}Òqvƒüs, FíB³�µóG7–Bý�tÙª–V, �v=F

íußdud7úæß, B�FzBÉd7sæ, ‹,øõõ¶}!�,µõ!��«íu@v
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=Fƒnø−�ýæŸµšª?ø}·³�, 6é, ¥šíu¥ŸíÝáöíu‚ÖÐý� (

VwìûA6Ð/vƒBb, üÈ¸±ë´uøšµó#, úæ¦}, õV«É¢� 7s_Å

}À� r¹6�7@�í[Û,j²7úæ�ï‡×z�ûæ;íØØ7, àùŸ�¥j…Ì
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DÙu5êtí�øÙ, ×}é§Bb ø_üüí³�¸ø_½i 2,4�˛>H¬,
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íÅ}7¸É}Õ, Bbí`¤·}#íœò,¥vsiÿb›|ƒ�b#B b�}n¯Ü)�

,š(, �Ç7øüvíš, Bbƒ7ø_üüí³�T, 5FJzFüuÄÑµ³É�ùƒ

úèÍ�, ø_üÍÆ, ¸ø_×�º� ø_ü�º� .¬üõ6–��í, ´p)Êµ Jose

bBb`Fz2d, µvüs-8N˛.u'ß, `í2d6ÿ³�Ö1³� (V�*œ�À

í”B”�”5”�”F”�”u”�”.”`–, F6çí––œí, ÝBb°Bb#Fø_2d±å, OB

bíÅd1.u'ß, ;V; ³;ƒBóß±å� Êµ¡hív`, �ø_ÕÅA�V�B

bà2d>} (öí\�ƒ, ÄÑFí2dzí1.Ï), O*åƒ®ÉÑ7üìøK9-2Å

Ñu.uƒ2d, ÄÑF;b ½2ÅÑAô, ¥éBbÊ×7'˝, ı��øÙ?uFb  

²2ÅÑüw«ÉÑu.uƒ2d� -˜Bbƒ7ø_1(í½b, OâkBb·³Äe�ÿ

(V5tÕ}ÔËÄeô), -®í<è1.ò, BbZÊ½b,Ï¬˜ð, H–�V (zõÊu

VƒµóÔ�í½bº³-®öí'ª<), (VBÿT‡ ½i•ø•,  é2Ýø-, r¹�

üs·è´B •,ï‡×õ�ú_Ab •F6b´Bb, OüÈ (¥u½õ) ¸±ëº³|

<è, üÈ²VÊBbÑ³�”Çÿ”5˚, ŸÄuú�V, F©ŸƒòÃ, .�-ÇíòÃÿ}

-–b[×Ç , Bbd¬õð„õ¬¥�wìÅGu³�É[í� ÛÊüÈ³�<è, Bb¢

T Fí�¤, F.�í8éø–, §ÍzN¼ÌÙíÙ−Êü} q‰A-–„„üÇ, Bb

6É?� , ³;ƒBb‡2n ×½b, Ç§Í T7, ¥... üÈ5}.}ØŒ? �ƒ*7í
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ùæßdu�_Ëj|7õ½æ (9õ,µvFbÊƒív`, Br-;OBí�üæ, 1³

�ù- =), (V�>7'˝, `ëzr¹É)ƒý}, r¹øB.òE íšä, péú¥_
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�ß«É6�ø_êêbV,éé,¥šõ–Vu‰ABb\êêJ}� ÊY½š,, dBêi
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í#� n�ê(, Bbÿª ¡h7, DÙ¡híËjª‡Ù¡hí×íÖ, 6>híÖ, µi

�ø_'×� '>híÀå*, WzuFbøAI.#ÿíËj, �¨í�}òr�ÇÕ´�ø
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·uRŠ, >gAÐÿd\ äŠ¨ˇ, z.|íK�!O-Vuºuø�UK... É%-Þøõ

ÿÂ2ê,7, y�zu;ƒà‹Ë7ø†... µª?ÿb\�O�«É7!5(Êµiíö�
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P`¤í�ä-, rÑ)7úÀùÁø�-0ä§±�þ� �¥šíAôöíb>áØÖØÖA

7-2ûÍí`¤£ o‚ÈV6×ð,{Nûí©øP`¤, ÄÑ5 bíNû×ðn�à¤

�(íAô: 6>áœ-òÃ oí¥¨‚Èôˆ�Å¸òÃ×çí�P`¤b, áá5bí

Nû£Îè; 6byŸáá`ë (ÁRO`¤) ]íG|, éBbö->1; ´�áásùw×

ëÊ²o£ o¥<näúBbí›Œ£Îè; 6áá ÊAÞË.�í4aë, 6ŒBbj²

˚Øí.û º Hose; ybááÊ4aëK&Bbí×U¸«¼b; |(, >áBíðA� †:

4�¸VœÒQBbí4�¸°ç, Fb·'6ŒB� XMB>áFb!!.�5(í˜uàS,

B}./‹“í!!
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D�BÏ.Öu* oÐnÇáÄebç¬ˇ, ÄÑ˛%òú7, Ÿ…u.H�y¡‹b

ç¬ˇ, OÊð³íb°-´u¡‹7²oÐ,«−óçßí²,7ÅG�üŸ oÐ, ÅGb

ø–dæñø–n�, �óçíª¥, .¬�<,{í4�N˛.ØÀUBbí˙�¸5tq

ñ, �<{˙.Ø¯¯BbíÛ°� ¥Ÿ�~øP‡ÅGV6Bb,{, �%ðíçÅúvæ�

jæíxÍ�}7j, BbYŸGÖ� J(à‹�ç!b6�Bó]Bb�˛6øì}� ›

Œ� |ÅíµÙ, ƒ7œÒ, ¸ðÅbzyc, ×ðÎ7_¯Îÿ%éœ¨|ê7� Êéœ¨X

ƒ7òÃVí±ë¸`ë,Î7˛%l¬ ²æñ¸�åí˝`¤�AwF·ƒ57�Õ¯(

`ëƒƒ·<9á, ×ðÿ»,MN íìœ% IMO |ê7� ìœ,`ë#7Bb<æñéB

bÌ�vªJ*3, 7B†u“7 �íã²æÊõ� D� IMO uÊ4aë(�áš¿,í

1(®ÔŸ� *,ìœƒÊ1(®±r×–I7øcÙ,·³Bók, ¢u2 ˜ƒ®, Ñ7f

nvÏ, Bb·¢¬ƒw,8�9õnk, �DÚí� *77øÙ(D�í IMO ÿÇá7� D�

IMO íæñª–%�uñqíÖ, ‡��sÙí�úæ·óç˚Ø,·Ûbø<'Í\í;¶

‹,ª?s_Éœ¥nªJj|� OD�í�ýæ, ³�µ�.ø*Sd–í>g, �'p é

í˜�, �úæÝBªJàˇ‰�Ç, Éb�vÈ dÿdí|Víµ�, J_D��õuÊ

ªü-��,vd|Ví·bz³, ª ì4, .b�ÜÏ×–ÿ?“ƒÀ�� O.ü-íBÊ

�øÙ�øæõ˜æñ³vÈ;�úæ(ÿ¸À�Ü 7í}� �ùÙ|V(dí.˜·j

|V7, .ŠÑ�øÙí.ü->ƒª<, .¬·«ÿu¥š, ;;-ıÜïüøÝ�? sÙˇ

˙!!(×}é§7úÙëY,¥v6u`¤›‰õBb5»6Bb�}bív(� �øÙo

, ø_6u�³�íËjOBÛÊ´u.Øø−±ä, 2˜ƒ½b, >g�«Éø<O±í

�bïdí, Êµi&ƒûõ �ëø� �ùÙ×}�Bb «�t«�, O�ùÙZíæñ

uBbbßßz³.?�¸Üí¶}, kuBbGÊðçj„Bbjæí2˜¸;¶#:Kõ

BbõÆ5»í`¤, ×ðø–›‰ı�rÑ·.b�ÄZæÏj7.ü-Ü }b� B�ø

æÄÑ|(vÈ'�Ÿ)��í, `¤¸Ñ¤ø–¯‰û˝nÜ|åé, n)J¸›|º�¦

ƒÅ},�}>á`¤¸ú�í6�� r¶æñZê(, ×ð�u7ø¨−, }b³�Qk×

ðííã,,¥vÿÇá7“¿BÅ±Ÿ¸ÀÁ�(PívÈ�øÇáõ�Åí}b6·óç

ò,ÇáV-D�í§±� ü~Aô|Vv, IA˚ˇíurÖŸlwÑí#Å·5.ß, Ä¤

ÊBb�<rÜÏ (Bíõ˜æñ¸ÇÕsP¸Üí�Àæ}b) EÍ“ƒ7�þ±í.˜A
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ô� 7BbÑsP}�ÊÀ�Á�(Ë¡í²G6·àèÊÀÁí}b(5,“ƒÜ;Aô�

ªúD�¸  �Î7‡ú±21SÕ, ³�wFÅðs�±ŸîÊBb5‡, 6éBbó]b

û™‡û±.u.ª?í� �úÙ6u£Ût�í‡øÙBb¡h7ïÄÀå*, ÿuµ_ï

Ä�¯,µ_|�±íÀå*� ïÄíÀå*¸�£íÀå*.°,�£íÀå*uàVçT

ß2í, ³Þu˛-í2ı,7ïÄíÀå*, u‡öàí, ñíuyQ¡Ù˛, Ä¤�˜Gª

J�ƒÝ«� µ_Àå*ÖÍ.ò, O´ï¢í, Bbü-Ëø¥ø¥�, , ,Þe…´.

˜, ´�µ��ò@-í0>� çÙw,ßÍ.Íí�¿êbéÐ4aë, Ê«É3Uêêí

B be5��, OBbRíðçóç'",b°F�lîƒøÈÝ�Ý�×ílÈHËS, Ê

¿ê¬ ‡.ªJ�lÈ,76Ä¤ãìí£Ût�¦¾7� .¬óç�«í, ¿ê¬íóç

0, ½Ùo,ÿ³BóêÇ7, £Ût �6)+7� .¬Ö›7¿ê, ÄÑ®Å²G·Êø–

HË˚, Bb�wFÅðí²G¥7Ä¤7�7rÖ>¼� £Ût�ÄÑ¿êÊhí@v}Ò

ÔW, 6Ä¤ÒË¸c_�PW\¼˙�õ~�� ×ð¡Oa_ÿ, Hä� ¡‹£ÛuáÝ

t�� õ7×ÐÑ¡O/í*¥ÿ¸.:ª í�ª.n˛J� �<A�7�Z�, ku(

V ²ì×ð¡OÕP,«� ¥Ÿ4aëÑ“ƒ7�Þ��, ÄÑu3ŸÅ, ²Gø,«ï,r

Ò¡ã,´ï��í� áêÝ�(×ðÎó,´�r¶MAË–í¯Î, Ñ¥Ø)í%ðG-�

“� ×Ç IMO }Ò, Bbƒ4aëY½úÙ�4aë×Uøíëºr˙´-Bb,Ý�>á

Fb� 4aëµéóçí�, ø|œÒèšƒëøv, ÿõƒßÖ�š¡�ªœåíér¿,

ÅY·u�š, õ–V���í� �›� ×UøëºéBbfnrÖ,�� ¡h7¯cæsí

Ø¹ÿ¸~�ÿíÀå*, Ø¹ÿÀå*ur0ä�ú×Àå*,cŸks_�£íÀå*,7

/¸ïÄíÀå*øš, u‡öàíÀå*, Ä¤Bb6�, 7, é,¥ _r0äªJ•,

 í|×Àå*� Bb´ õ7µiíø_Å12t¼í �ù ,Ç[íËjBbV�•7s

üv,Ý�×íø_ �ù �=zçËíµé,øÙ§�_Au£�í,ø�×–�,—K@

-�, Bböí uxÞ··Ô 2í� ¡h7rÖ.˜í�õ, 6éBb¥xÞ··ÔíëY

�.ýYŸ�×Ç4aë, »,ìœ�Å,!!¥Bªˇ£ë˙� |(b>áF�´Bb|Å¡

ˇí`¤,«wu:KíÑBb�¦}bí`ëJ£˝`¤� ´�:K6BbTÜÆÓís×

ëJ£sPÖÍ³|ÅO´Bbø–o*ø–ª¥í`^ÅG�ÇÕç�4�d{4�� � 

Å�íÉ-6Œ, J£çÙÊœÒQœíF�°ç� çÅ£ç!, Ê¤>á�
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