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1 ÚÚÚóóó

• NåNÄ�Å�z

? �ÔV±5§ó��·¦<�Åì¢y
NåNÄ�Å�z§

r?
�¬)�å�uÐ"

• MåNÄ�Å�z

? þV>fO�Å��)§�<a¢yMåNÄ�Å�zME


Ô�^�"

? ·I3dÇ©d�¬mM�êÆÅ�z+��ïÄ3ISþ´+

k�"

• �ÆEây�zlØmMåNÄ�Å�z

? Ç©d�¬�/êÆÅ�zj+0

• ��nØ�Å�z"

? A^êÆÅ�z�{)û�'p�E+��'�Ä:nØ¯K�

´Ç©d�¬/êÆÅ�zj+0��|¤Ü©"
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2 êêêÆÆÆÅÅÅ���zzz���ïïïÄÄÄ���???ÐÐÐ

• êÆuÐ�ü«g�

• AÛ½n�Åìy²

• êÆÅ�z�eZ?Ð
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2.1. êêêÆÆÆuuuÐÐÐ���üüü«««ggg���

• �«´únzg�"

• �«´Å�zg�"

• únzg�åuF1§Å�zg�0B��¥I��êÆ"ùü«
g�éêÆ�uÐÑQåLã��^"

• lÇÐ�¤�5ÊÙ�â6¥ém²�!má��Å�zL§£ã§
�y���uÐå5�¦)pg�ê�§|�Å�z�{§Ñ�êÆ

Å�zg�k'"

• únzg�3y�êÆ§cÙ´X{êÆ¥ÓâXÚ£/ ",§
Ù3êÆþ�õg��?Ñ�Å�zg�k'
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2.2. AAAÛÛÛ½½½nnn���ÅÅÅìììyyy²²²

• Euclid�5AÛ��6"Ü6Øy!y²!únz"

• 1637c§Descartes5AÛÆ6"�I!O�y²AÛ½n"

• 1899c§Hilbert5AÛÄ:6"�{!©a¤1y²AÛ½n"

• TarskiÅ�z½n£1950¤"Ï~�EuclidAÛ´�±Å�z�"

• Ç©d£1977¤Ð�AÛ�½¯K�Å�zy²"
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2.3. êêêÆÆÆÅÅÅ���zzz���eeeZZZ???ÐÐÐ

• êÆÅ�z"�Ó5�Å�zêÆc?6§O��y²£´�J!�
�{!���(¹! H�{©¤"

• Descartes�<K©O"��¯K�±z�êÆ¯K§��êÆ¯K�
±z��ê¯K§���ê¯K�±z��§¦)¯K"

• ly²�Å�z�Åìy²"

• Ç-Ritt":©)½n!Ç�{"GrobnerÄ§(ª��{!ê�¿1{
�"

• ½nÅìy²�~y{£ö\%§1986¤"

• ½nÅìy²��:g�§¡È{!�þ{!��{!|¢{�£Ü
µ¥§±o�§p�ì§1992¤"
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• lÅì�½��Öy²�gÄ)¤"

• Åì�y!Åì�½!gÄ)¤!gÄy²!½ngÄuy"

• Åìy²�<óy²�|{�ã"

• �Ö5y²�²y£Certificate¤"

• ²¡AÛ!áNAÛ"�©AÛ"�îAÛ"kSAÛ"ÃSAÛ"
�êAÛ"

• AÛ½nÅìy²�DÚz§AÛ�ã¯K�Åì¦)!AÛØ�ª
�Åìy²ÚgÄ)¤§�©AÛ�Åìy²"
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• �ª.�Ø�ª.½n�Åìy²"

• õ�ª����OXÚ£´�§1996¤"£Eêí2§Üµ
¥§1999¤"

• Collins�Î/�ê©)�{"£Collins 1975; Arnon, Collins, Mccallum,
1984; Brown, 2001; Collins, Hong, 1991¤"

• Ø�ªy²¥�ü��{£´§1998¤"»�Ò{"

• Ø�ªy²¥��©���{"ª�5�Âñ5y²£�
]§2008¤"

• Ø � ª g Ä y ² � g Ä u y £  ´ § g 9

ð §2008¤ "Discoverer�Bottema£  ´ § g 9 ð §2000; 
´§1998, 1999;´§g�ö§2003¤"
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• êÆ8B{�Å�z£Kauers 2004; Gerhold, Kauers, 2005, 2006; 
´§2005;´§�©)§2011¤"

• Tarski��Tarski�.£Timofte, 2005, 2005;´§�]§¾]§2007;
´§�©)§�X¿§2010¤"

• æ^CqO�¼�O(�£Üµ¥§2007; Kaltofen, Li, Yang, Zhi,
2010¤"

• þc��"¢�©l�©a"��êXÚ£´§g9ð§2000¤"

• �Û`z¯K�&?£Ç©d§1994;´§1999¤"
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• ~y{§DÚ�Ú�Ö�y²§Clifford�êEâ"

• ëêz��Ó�"

• ���êXÚ§¢�OªXÚ§ØCþ��CþnØ"

• )õ�ª�§|�A���{§�kþc��5XÚ

• ²¡�©XÚ§4��§½5"

• �©XÚ§ �©�§§·by�"

• ÚOåÆ¥�-Baxeter�§"

• ?è��ènØ"

• Stewart²�¯K§�5XÚ§>óXÚ§splineXÚ

• ��Ø§4:©�¯K"

• O�ÅÀú§êâØ §�ª£O§�ÅnØ

• ��Ü6�{ª�{§õ�Ü6§2Â8B{§y²u�§probable
inference§infinite logic"
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2.4. ������êêêXXXÚÚÚ���¦¦¦)))

? Ä�½Âµ

¤¢��êXÚ£semi-algebraic systems¤§Ò´�õ�ª�§|�
õ�ªØ�ª|�¤�XÚ§/X

p1(u,x) = 0, · · · , pr(u,x) = 0

g1(u,x) ≥ 0, · · · , gk(u,x) ≥ 0

gk+1(u,x) > 0, · · · , gt(u,x) > 0

h1(u,x) 6= 0, · · · , hm(u,x) 6= 0

(1)

ùp§u = (u1, . . . , ud)L«ëê§x = (x1, . . . , xs)L«C�§t ≥ k ≥
0,m ≥ 0, pi, gi, hiþ�õ�ª"ù��XÚ½Â�:8¡���ê8

£semi-algebraic set¤"

? ��êXÚ�¦)��´êÆ¥Ä�¯K��§�þ�nØ�A^¯

K�8(���êXÚ�¦)¯K§Ó�Ù�gÄín!Åìy²k

X;��éX"
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3 êêêÆÆÆÅÅÅ���zzz���{{{333������nnnØØØ¥¥¥���eeeZZZAAA^̂̂

• XÚ°�î��¢���x

• �¢XÚ��¢½��ê�â

• �5XÚ�Ó�	½¯K

• �aÈ©Ø�ª�Åì�½

• ~^Ä�Ø�ª�Åìy²

• Ù§�'(J
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3.1. XXXÚÚÚ°°°���îîî������¢¢¢���������xxx

• Ú\fî��¢��Vg§?Ø
fî��¢��5�§|^õ�ª
���OXÚ§�ÑXê�m¥D4¼ê°�î��¢�Úfî�

�¢�����y§)û
HuangÚHollot�<1990cJÑ�úm¯
K§¿JÑ�«#��¢�1�XÚ°�î��¢nÜ�O�{"Ü

�Ø©uLu5¥I�Æ6£2000¤"
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3.2. ���¢¢¢XXXÚÚÚ������¢¢¢½½½������êêê���âââ

• Äk?Ø
�a/ª�����?¿��5õ�¢¢�.�©XÚ�
��¢½5¯K"|^´�<#Cïá�õ�ª���OXÚ§

�ÑTXÚ��¢½��ê�OOK"AO/§�3A«AÏ�¹

eTXÚ��¢½�wª�ê�â"í2
©z¥�®k(J"Ó

��ÑÜ��5�ÆÏ�6£1986¤©¥��Ún��Ø§��Ù�
��^�=´¿©��7��"

• òõ�ª���OXÚA^u¥á.�¢�©XÚ��¢½��
½§��
¥á.�¢�©XÚBuA^��ê�â¶�XÚ���

¢½�§�?�Ú��¦XÚ½��¢.�"

• � ' ï Ä ( J ® � ª u L u 5Systems & Control Letters6
£2008¤!CCC2000!CDC2001!YAC2004�"
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3.3. ���555XXXÚÚÚ���ÓÓÓ���			½½½¯̄̄KKK

• |^E©ÛnØ§(ÜBlondel��{§éÍ¶�2Â�³¯K�Ñn
Øþ�)�§��/£�
Patel�<JÑ�úm¯K§g,�¹��
³¯K�)"Ó�§(Ü´�<#CuÐ�Ø�ª.½nÅìy²

nØ§�Ñ
��ì��O�{§���ê��~²wU?
®k©

z¥�(J"

• /ÏØ�ª.½nÅìy²�nØ��{§�é'|�|�å¯K§
XÚ/�Ñ
$�V½	½��ì�3^�eëê���þ.§¿

JÑ
�édþ.©Ù�ü�ß�"ÏLé¤��	½^�Ú\·�

�6Ä§���o���ìê��~U?
®k©z¥�(J"

• �'ïÄ(J®�ªuLu5¥I�Æ6£2007¤"Ù§�'Ø©
�IFAC2008ÚCCC2007�"
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3.4. ���aaaÈÈÈ©©©ØØØ���ªªª���ÅÅÅììì���½½½

• ò�aàgÈ©Ø�ª=z�Tarksi�.	�àgé¡õ�ªØ�
ª§Taàgé¡õ�ª�gê´�½§C��ê�±´?¿õ

�§¿�õ�ª�XêØ´~Xê§´äk�C��ê�'�CX

ê"ù
A:�´�<�CJÑ�A�úm¯K���'§´'

�k�L5��aàgé¡õ�ª§,�|^Timofteé¡õ�ª�
ü�nØ§(ÜØ�ªy²^�BOTTEMA9�©���{§�Ñd
aTarksi�.	�àgé¡õ�ªØ�ª�Åìy²�{§l¢y
�È©Ø�ª�Åìy²§Ü©/£�
´�<JÑ�úm¯K"

��½�È©Ø�ª½àgé¡õ�ªØ�ªØ¤á�§��ÑäN

Ø¤á�ê��~"A^~fL²¯K�2�59�{�k�5"

• �'ïÄ(J®�ªuLu5¥I�Æ6£2010¤"
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3.5. ~~~^̂̂ÄÄÄ���ØØØ���ªªª���ÅÅÅìììyyy²²²

• (ÜØ�ªy²^�BOTTEMA§�ÑAa~^Ä�Ø�ª�Å
ìy²�{§�)�â!AÛ�NÚ²þØ�ª§üSØ�

ª§ChebyshevØ�ª§BernoulliØ�ª§n�Ø�ª9JensenØ�ª
�§ù
Ø�ªÏ~¹k�C��ê�±´?¿õ�§áuTarski�
.	�Ø�ªa.§¿©NyÅìy²�`:"Åìy²�{�Ñ�

(Øk�Uí2®��Ø�ª§Ù�{��éÓaØ�ªk«�5"

�þ~fL²¯K�2�59^��{�k�5"

• �'ïÄ(J®�ªuLu5�UXÚÆ�6£2011¤"
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3.6. ÙÙÙ§§§���'''(((JJJ

• õ�ªx��Ä5©Û"

? òõ�ª���OXÚÚ\õ�ª�Ä5�©Û§¿�Ñ«m

õ�ªxÚ!/õ�ªx°��Ä½5�º:u�(J§

�'ó��5International Journal of Systems Science6£2007¤
9CDC2001�"

• �aÈ©�§�)�ê��½"

? |^õ�ª���OXÚ§�Ñ
�aÈ©�§TÐ�3n��)

�¿©7�^�§í2
Yao£J. Math. Phy.,1991¤���(J§
Ø©uLu5Control and Cybernetics6£2003¤"
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• ��n�Ø�ªß��y²"

? 31999cÇ©dk)l�u�Æâ�w¬þ§´�ÇJÑ
�
�15gn�¼ê3�½�åe��Û����úm¯K§T¯K
du�g�p§Lk]Ô5£�´§�Û`z�ÎÒ�{�

k�Ø�n§/êÆ�êÆÅ�z£�À¶§o©�§xó�

Ì?¤0§ìÀ��Ñ��§LH§210-220, 2001. ½�L. Yang,
Recent advances in automated theorem proving on inequalities, Journal
of Computer Science and Technology,14(5): 434-446, 1999.¤§�C§
·�^AÛØ�ª^�Bottema�.�Ñ
T¯K�°()�§¿
�§?n��g��±?�ÚJp"��©)!Û)I�´�

Ï&£2007/2/16¤"
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• ��Tarski�.	�Ø�ªy²¯K"

? e¡�¯K´2008c10�29F´�Ç3/¥IØ�ªï
Ä0�QJÑ���Tarski�.	�Ø�ªy²�ß�§
�http://www.irgoc.org/bbs/dispbbs.asp?boardid=4&Id=3335&page=6§
T¯Kék�L5§é@£�©���{���¬k�Ï§·�

�Ñ
Ù�¡��Y"��©)�´�Ï&£2009/7/5¤"

¯Kµ �a, b, c ≥ 0.¦yé��g,êkkØ�ªµ∑
a2k+4 + 35abc

∑
akbk+1 ≥ 36abc

∑
ak+1bk.

ùp§ÎÒ
∑
´�é�KCþa, b, c�Ì�¦Ú"
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• �XÚnØ�A^"

• ²¡��ÿÀ(�"¡ë�¯K"

• Åì<1Ä5y"Åì:ó��m§�g�¯K"

• �Üõ�ª��©)¯K""

• ��ÅI½¥�P3P¯K"

• A½��ó°N�m'�Ý�¢)�ê"

• )ÔXÚ½5��ê©Û"

• ·¤XÚ���5"

• §S��5�y¯K"

• ��§��......"
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4 ������nnnØØØ���ÅÅÅ���zzz

• ��nØ����äk2�A^d��EâÆ�§3L����V
¥��
-<Ê8�¤J"ÃØ´±ªÇ�A�{Ú�;,�{�Ø

%��;��nØ§�´±�5XÚG��mnØ!�`��nØ±

9XÚE£nØ�Ø%�y���nØÑé<a�¬�uÐ?Ú�)


ã��íÄ�^"

• ��nØ¥�éõ¯K��þÑ�±=z��|�ê�§Ú�êØ�
ª�¦)¯K"

• ·I3dÇ©d�¬mM�êÆÅ�z+��ïÄ3ISþ´+k
�§êÆÅ�z�nØÚ�{����#(J���nØ�Å�zï

ÄJø
éÐ�êÅ"

• A^êÆÅ�z�{)û�'p�E+��'�Ä:nØ¯K�´Ç
©d�¬/êÆÅ�zj+0��|¤Ü©"
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• ��nØ�Å�z�e"

• �Û�`z�{�¢y"

• �Tarski�.·K�Å�zy²}Á"

• �'A^^��mu"
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4.1. ������nnnØØØ���ÅÅÅ���zzz���eee

• 8Iµïá��8+O�²�§|^#CuÐ�½nÅìgÄy²�
gÄuynØ§é��nØ¥��1Ä�·K�ÑÅ�zy²��e

�}Á"

• /ÏêÆÅ�z^�²�£MMP, Discoverer, Bottema�¤§JÑ¿�
¤�@�é��nØ¥�eZ½n§U
¢y½ngÄ�y!gÄu

y$�Ü©½�Üy²Ú½�Ö�^��§l3�½§Ýþ¢y�

�nØ�Å�z"
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4.2. ���ÛÛÛ���`̀̀zzz���{{{���¢¢¢yyy

• 8Iµ(ÜÎÒO��ê�O�§�Ñ�é�1��¯K��¢^�
�Û`z�{"

• �Û`z¯K´��nØ�ó§+�¥�Ø%¯K"k�/|^AÛ
Ø�ª^�é)û�Û`z¯Käkr�%å"k�/(ÜÎÒ�ê

�O�§A^�5�8+¿1O�²�§�Ñ�@�é��¯K��

¢^��Û`z�{"
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4.3. ���Tarski���...···KKK���ÅÅÅ���zzzyyy²²²}}}ÁÁÁ

• 8Iµé��nØ¥Aa�©�dÄ£Tarski¤�.·K?1Å�z
y²}Á"

• ��nØ9êÆÙ§+�¯K¥Ñy�Ø�ªk��U¬�6u��
£$�õ�¤lÑëên§§´��Ø(½�g,ê§�X¤�Ä�
Ø�ª¥�Cþ�êØ(½±9^DÚêÆ8B{y²�·K§ùa

¯K®²�Ñ
Tarski��½�{¤U?n�/Ð�0��§�´ù
a¯K¿Ø�uØU=z�Tarski��½�{¤U?n�/Ð�0a
."

• k�/¢yêÆ8B{�Å�z§�é��nØïÄ¥�Ù¦a.
�Tarski�.·K�Å�zïÄäk�©��¿Â"
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4.4. ���'''AAA^̂̂^̂̂������mmmuuu

• 8IµòêÆÅ�z�ngÚ\��nØ�ïÄ§(Ü��nØ�A
:§U?�{§mu^�§3�
��ó§¥¢yA^"

• ���Ñ§�¯Këê�õ!�ê�p�§O�E,ÝO�é¯§�
,´��nØÅ�z�´¶¯K"XÛJp�Ç§¦��B/Aku

�5�ó§`z¯K§´�Ï��&?�ïÄ�K"ê��ÎÒ$�

�(Ü±9�5�¿1$�?n§�U´JpÙ�Ç�k�å»"
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5 üüü���openØØØ���ªªª¯̄̄KKK
• Vascß�£´§g9ð§2008¶Æ{§2009¤

• MordellØ�ª£�m�§2011¤
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5.1. Vascßßß���£££´́́§§§ggg999ððð§§§2008¶¶¶ÆÆÆ{{{§§§2009¤¤¤

• ¯̄̄KKK1µµµVascØØØ���ªªª �a, b, c ≥ 0.¦yé��g,êkkØ�ªµ∑ a− b

b + c
≥ 0.

ùp§ÎÒ
∑
´�é�KCþa, b, c�Ì�¦Ú"

• ¯̄̄KKK1’µµµÆÆÆ{{{ßßß���13 �a, b, c ≥ 0.¦yé��g,êkkØ�

ªµ ∑ a

b + c
≥

∑ a + b

2(b + c)
.

ùp§ÎÒ
∑
´�é�KCþa, b, c�Ì�¦Ú"

• Æ{ß�13�±w¤´VascØ�ª�C/.
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• ®k(ØÚ�{ü��~Xe:

? �n ≤ 59n = 7�§^�©���{®�y(Ø¤á¶

? �n = 6�§�~[84, 7, 79, 5, 76, 1]§���E�{ü��

~[14, 0, 15, 0, 16, 2]9[30, 0, 31, 0, 33, 3]�¶

? �n = 8 �§�{ü��~[14, 0, 15, 0, 16, 2, 13, 0] 9[89, 0, 88, 0,

91, 0, 94, 4]�¶

? �n��uk(k ≥ 6)�óê�§�3k�Cþ�~�Ä:þ3\

þméak+(2m−1) = ak−1, ak+2m = ak, (m = 1, 2, ......)=�¶

http://www.ia.ac.cn


Úó

êÆÅ�z�ïÄ�?Ð

êÆÅ�z�{3�� . . .

��nØ�Å�z

ü�openØ�ª¯K

(å�

��

ë�©z

�¯Ì�

I K �

JJ II

J I

1 32�� 45�

� £

�¶w«

' 4

ò Ñ

• ®k(ØÚ�{ü��~Xe:

? �n = 13�§��E�{ü��~[3051,
40
51,

10
51,

40
51, 0, 1, 0, 8051, 0, 2, 1, 1,

1]�¶

? �n > 13�§�3þ¡13�Cþ�~�Ä:þ3\þm�a13+m =

1, (m = 1, 2, ......)=�¶

? 8céVascØ�ª��n = 9Ún = 11ü«�¹�U�y(��u
(Ø´�¡�!)§,	§eén = 9k�~§g,Òkn = 11��

~§eén = 11kØ�ª¤á§g,én = 9�Ø�ª(Ø�¤

á¶

? e�¦VascØ�ª½Æ{ß�13¥�Cþî����§�âõ
�ª��Xê�ëY�65§�IòþãÃõ��0�CþU�v


���ê=�"
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5.2. MordellØØØ���ªªª£££���mmm���§§§2011¤¤¤

• ¯̄̄KKKµµµ 1958cBirchJÑ±eß�§�Eêz1, ..., znÕv

|z1|2 + · · ·+ |zn|2 = n

K

∆ = Π1≤i<j≤n|zi − zj|2

3ü ��S��n>/�º:z1, ..., zn�����nn"

• 31960c§Mordellén = 3�½
ß�¤á§J. H. H. Chalkén ≥ 6Ä

½
ß�§¦�Ñ��~´z1 = 0 z2, ..., zn−1�¤�»�
√

n
n−1 �

�����n − 1>/�º:§éù
ziN´�Ñ∆ = ( n
n−1)

n(n−1)
2 (n −

1)n−1§�n ≥ 6�§'nn�"�Õ3en = 4, 5��/ik)]"
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• ½½½nnn1(Mordell 1960) �Eêz1, z2, z3Õv

|z1|2 + |z2|2 + |z3|2 = 3

K

∆ = |z1 − z2|2|z2 − z3|2|z3 − z1|2 ≤ 33 = 27

�Ò¤á��=�z1, z2, z3�S�uü ���n�/�n�º:"

• ½½½nnn2(���mmm���2011) �Eêz1, z2, z3, z4Õv

|z1|2 + |z2|2 + |z3|2 + |z4|2 = 4

K

∆ = |z1 − z2|2|z2 − z3|2|z3 − z4|2|z4 − z1|2 ≤ 44 = 256

�Ò¤á��=�z1, z2, z3, z4�S�uü ����/�o�º:"

• 8c§þãMordellØ�ªß���n = 5��/ik)]!
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6 (((ååå���

? Æ���§u�`³§��3��nØ�Å�z�¡�,
ïÄ¯K

þ¢yâ»�
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7 ������

• a���9�Ç!´�Ç!g9ð�Ç!Q�Y�Ç9'rÆ¬!
Û)IÆ¬!�mÆ¬!�X¿Æ¬Úo"Æ¬��õg?Ø��

¯Ü��

• a�oA�ÆêÆÆ��y��ÇÚÁ#¬�Ç������

• a�oA�ÆêÆÆ��� P�ÚÓÆ��

• a�I[g,�ÆÄ7]Ï"
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���[�
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