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[\É Ä/���%à&RSJ*ö÷&­ÄÁq

rÀpNm½&/�����8¯âBpV_|º&

ZYÑ¯âJp¬dJ"E?%/���º»pI

u¤=¤#�9ãyÇ($A&A%)
ERSJ*�Ï&Õ>

.¨Gp"�&̂ _ÉõÀp��ñÙ¯ý�.¯

ýpÁq�mó@ô�&xÉ/���[\s?9

:ïåæp¼½E

#A$ègöÇø"Ee*#±öÇø"@XãÉ

öÇ]6M¯�÷p��ÍYJy�&öÇø"]

öÇ"pÛ|tègø".@#1$/Ç¢&@#1$X"X1

pöÇpø"Ec-RSJ*Û�.@#1$/]1yÀ

pÚÛÛ|("#C"&)Ë³E/E��#=BLÂzçc

5[\$p.@#1$/]122ÇÏ0ù/½pÚÛÛ

|&��WÙ"úóñ¯WS�Öp^&.ðãÒ�

��¤ûü�ÖpYÀW�&Éõ@��b¯ýE?

%./���#<=�Z[b$�&²ÚÛÛ|ÇÏ

Xê/½&ý¢�±º*êë§KöÇ+.�=dv

§Kp+x��6�TjetE9ºöÇúT8¯

Báp�Ö&ZY]ðÉ�Ö®� ?âJp��

YÀEègöÇø"]öÇ"púZÚÛÛ|â/

���]/E��pãB�·E

!_"_$!YZ¾¿¼½"á�¼

#"$YZ�J½]YZ¬dJ"E.YZ[\

�&[\¬dA.YZý�&�¯DùYÀ%þÿp

¬d�¼¿ù�J½&e*ò9�p¬dòyXY
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("$) ,G9GQWe4&dG[GKĴHLYG4&2LL-\&LQG9:1WHOW>SLU89;QH8K

W;FGKM8KQGMQKLQR8STI8SHKILMQH8;UJHULGULQSGKUFHUUH8K:

5S8MLLJHKOU8IQWL *GQH8KG9 1MGJLF<8I,MHLKMLU8IQWL

/KHQLJ,QGQLU8I1FLSHMG&$%"%&"%##?"$!$$%$%>$$%$?

("A) CWGKOc h&2HP:\WLKU;UMLVQHX9LCHKILMQH8;U>U;UMLVQHX9L

M8KQGOH8KFLLQUQHFLCYGS<HKOKLQR8STURHQWHJLKQHMG9HKILMQHYHQ<:

+;S8VW<UHMU2LQQLSU&$%"!&"%&#$$!$&%%=

!"=" &!!'!!(!!)!!* $%"&$

《
 计
 算
 机
 学
 报
 》



("!) 4QHXGG1&4G<4&DH8Q'&LQG9:5L8V9LSGKT!,8MHG98VV8S>

Q;KHUQHMI8SRGSJHKO''5S8MLLJHKOU8IQWL)+++)*3.'.4:

,GKDHLO8&/,1&$%"%!">?

("?) 4G(;G>D8KO&c;GK5LH>cGK&CWG8D8KO:0LULGSMWVS8OSLUU

8KS8;QHKOVS8X9LFHKF8XH9L8VV8SQ;KHUQHMKLQR8STU:-8;SKG9

8I,8IQRGSL&$%"?&$=#A$!=%%>="=#HK'WHKLUL$

#@AB&CDE&FB:�a(�[\¬­Ù4RSµ�:

ÉÑ)*&$%"?&$=#A$!=%%>="=$

("=) (U;\-&(L9F<1:.KK8JG9LKM8;KQLSVGQQLSKUHKRHSL9LUU

21* QSGMLU:)+++ 6SGKUGMQH8KU 8K 48XH9L '8FV;QHKO&

$%"%&@#""$!"?=A>"?##

("#) 'GQQ;Q8'&\8;QLS7 D]&]GSSGQ1&LQG9:D<KGFHMU8I

VLSU8K>Q8>VLSU8KHKQLSGMQH8KUIS8FJHUQSHX;QLJ03)DULKU8S

KLQR8STU:528,.KL&$%"%&?##$!L""?@=

("&) ]GSSGQ1&'GQQ;Q8'&'89H[[G7&LQG9:+FVHSHMG9QLFV8SG9

KLQR8STU 8I IGMLCQ8>IGML W;FGK HKQLSGMQH8KU: +;S8VLGK

5W<UHMG9-8;SKG9,VLMHG968VHMU&$%"A&$$$#=$!"$@?>"A%@

("@) (;H5&'S8RMS8IQ-&c8KLTH+:];XX9LSGV!,8MHG9>XGULJ

I8SRGSJHKOHKJL9G<>Q89LSGKQKLQR8STU:)+++6SGKUGMQH8KU8K

48XH9L'8FV;QHKO&$%""&"%#""$!"?#=>"?&@

($%) +GO9L *&5LKQ9GKJ 1:0LG9HQ< FHKHKO!,LKUHKOM8FV9LN

U8MHG9U<UQLFU:5LSU8KG9B /XHZ;HQ8;U'8FV;QHKO&$%%=&

"%#!$!$??>$=&

($") ]GSSGQ1&38;SKLQ-:'8KQGMQVGQQLSKUGF8KOWHOWUMW889

UQ;JLKQU:528,.KL&$%"!&@#@$!L"%#&#&>L"%#&#&

($$) 4GUQSGKJSLG0&38;SKLQ-&]GSSGQ1:'8KQGMQVGQQLSKUHKG

WHOWUMW889!1 M8FVGSHU8K XLQRLLK JGQGM899LMQLJ ;UHKO

RLGSGX9LULKU8SU&M8KQGMQJHGSHLUGKJISHLKJUWHVU;SYL<U:

528,.KL&$%"?&"%#@$!L%"A=!@#

($A) ,;K2-&1NWG;ULKd\&DLS>(8SKO2&LQG9:/KJLSUQGKJHKO

FLQS8V89HQGKVGQQLSKU8IJGH9<LKM8;KQLSU:5S8MLLJHKOU8IQWL

*GQH8KG91MGJLF<8I,MHLKMLU8IQWL/KHQLJ,QGQLU8I1FLSHMG&

$%"A&""%#A!$!"A##!>"A##@

($!) ,ML99GQ8,&*8;9GU1&4GUM898':+NV98HQHKOV9GMLILGQ;SLU

HK 9HKT VSLJHMQH8K 8K 98MGQH8K>XGULJ U8MHG9 KLQR8STU''

5S8MLLJHKOU8IQWL1'4 ,)EdDD)KQLSKGQH8KG9'8KILSLKML

8KdK8R9LJOLDHUM8YLS<GKJDGQG4HKHKO:,GKDHLO8&/,1&

$%""!"%!=>"%?!

($?) 'SGKJG99D-&]GMTUQS8F2&'8U9L<D&LQG9:)KILSSHKOU8MHG9

QHLUIS8FOL8OSGVWHMM8HKMHJLKMLU:5S8MLLJHKOU8IQWL*GQH8KG9

1MGJLF<8I,MHLKMLU8IQWL/KHQLJ,QGQLU8I1FLSHMG&$%"%&

"%##?$$!$$!A=>$$!!"

($=) (89FL5:6LFV8SG9*LQR8STU:*LRc8ST&/,1!,VSHKOLS&

$%"!

($#) CWGKOc h&2HP:'WGSGMQLSH[HKO9GSOLCUMG9LV8V;9GQH8K2U

HKJ88SUVGQH8>QLFV8SG9HKQLSGMQHYLXLWGYH8SU''5S8MLLJHKOU8I

QWL 1'4 ,)EdDD )KQLSKGQH8KG9 \8STUW8V 8K /SXGK
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