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COEFF

POLYNOM

POLYSAT

IDEAL

CP

polynom:sortseq<TERM,COEFF>

coeff:rational

spolynom:POLYNOM

CPSET

cp_set:queue<CP>

TERM

monoid:MONOID
term[]:int
length:int

monoid:MONOID

MONOID

alphabet:ALPHABET
order:ORDER
rules:RULES

TERMSET

termset:list<TERM>

POLYSET

polynom_set:POLYSET_Trie
polynom_list:list<POLYNOM>
monoid:MONOID
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Õ Ë0ÑFÕ Ë�ÉäË0Ï5Í�Ë+Ø@Ö<ãwÍ�ÇHË�ÏHÎ5Ø<Ë��ºÓ²ÑºÎ$ÈÔÏ<Í Ë0Õ:Í�Î�Í ÇFËoÉäáHÖFÍ�Õ Ë0ËoÎ�â�ÌjÇºÓ�ÕeÓ(ÌYÍ�Ë0Õ¨É�ñ:ÇFÈéÌjÇRÓ�Õ�ËoÉ�Ù�Ó�ÒÔÒ�Ë0Õ�ñ:È�Í Ç
Õ Ë�ÉäÑºË�ÌaÍ²Í�ÎRÍ�ÇFËwÎ$Õ¨Ø<Ë0Õ È�ÏFày��Ó�ÑºÎ(È�Ï5Í�Ë0Õ#Í�ÎLÍ ÇFËsÉäáFÖFÍ Õ�Ë0ËsÎ�âôÌeÇºÓ�Õ¨Ó$ÌYÍ Ë0ÕeÉoñ:ÇFÈÊÌeÇ>Ó�Õ�ËwÒÊÓ�Õ�à$ËWÕ²ñ:È�Í Ç
Õ Ë�ÉäÑºË�ÌaÍ�Í Î²Í ÇFË¹Î(ÕeØ<ËWÕ�È�ÏHà��5Ó�ÑºÎ$ÈÔÏ<Í Ë0Õ�Í�Î#Í�ÇFËôÉäáFÖHÍ�Õ�ËWË¯â7Î(Õ�Í ÇFËÏFË0Ð5Í�ÒÔË0è/Ë0Òh�$Ó�ÏºØqÓ�ÑºÎ(È�Ï5Í�Ë0Õ�Í�ÎoÍ ÇFË
ÌaÎ$Ï5Í�Ë0Ï5Í0Ú(Æ�ÇFËÌeÇºÓ�Õ¨Ó$ÌYÍ Ë0Õ�Ó�ÏðØ²Í�ÇFË:ÑºÎ$ÈÔÏ<Í Ë0ÕeÉ8Í�ÎoÍ�ÇFË�ÉäáFÖHÍ�Õ�ËWË�É2Î�â ÉäÙ�Ó�Ò�ÒÔË0Õ8Ó�ÏºØ²ÒéÓ�Õ à$Ë0Õ�ÌeÇºÓ�ÕeÓ$ÌaÍ�Ë0Õ¨É
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Ã�Ð�Ì	Ã�Ä�Å�ÆLÃAÛ�ÇYÈ>ÄÑÉCÄ�ÇÚË1Ç�Æ�Í�ÒLËgÇYÎ�Ë�È�Ä0öAË�Æ�Ë�Ê�È�Í�Ë�Î[î�Å[È�É�Ë�ÙoÃ�ÆHÎrÉ!Ë�Í|Ã>Ð�ÌHÃAÄÚÅ�Æ�ÃAÛ°ÇÑÈ>ÄYÉ�ÜHÝCÒLË8ÄÑÈ>Í+Í�Ë�ÊiÇÑÉ
Ã�ÆLÄ�ÅÞÈ:É�Ë�Û°Ç,(!Î�Ë�ÙoÇYÉ!Ç�Ã�Æ�ÌLÊ+Ã�ÙoË�Î�å�Ê�Ë3Ç�Æ°Í+ÒLË1ÐTÃAÄÚÄ�Ã��iÇ�ÆLö É�Ë�Æ^É�ËDÜ�
IÄÚÄHÌ	Ã�Ä�Å�ÆLÃAÛ�ÇYÈ>ÄÑÉÂ�iÒLÇÑÙ Ò�Ä�Ç�ËeÇ�Æ°Í+ÒLË
ÇÑÎ�Ë�È�Ä��iÇ�ÄÚÄHî	ËeÇYÎ�Ë�Æ�Í�Ç,�HË�ÎvÈAÉiÉ!åHÙ Ò�ÈAÉCÄÚÃAÆLövÈ�ÉiÈ£Ð�È�Ç�ÊiÉ!Í�ÊtÈ>Í�Ë%öAÅ°ÇÑÉ åHÉ!Ë�Î�ÜLÝCÒ�ÃDÉ�ËeÆLÃAÍiÄÚÅ�ÇÚÆLö3Ç�Æ°Í+ÒLË
ÇÑÎ�Ë�È�Ä]�iÇÚÄ�ÄHÃAÆ�Ä�Å:îHË1ÇYÎ�Ë�Æ�Í+ÇÃ�HËÏÎ:ÈAÉCÉ!åHÙ�Ò�Ç Ð0Í�Ò�Ë1ÌLÊ�Ã�Ù�Ë�Î�åLÊ+ËIÍ+Ë�Ê�Û°ÇÚÆHÈ>Í+Ë�É�G�Ë�ÄYÉ!ËiÇ�Í��iÇ�ÄÚÄ	Ê+åLÆ�ÐTÃ�Ê�Ë�æDË�Ê§G
Ç�Ü ËDÜ�Í�ÒLË%Ê�Ë��iÇ�ÄÚÄ�îHË3ÆLÃ°È�ÆHÉ���Ë�Ê�Ü

â)ãfehÄ ÅYÆHð�Ç�È

ÝCÒ�Ë�É�Ë ÙoÄYÈ�É�É�ËÏÉiÈ>Ê�ËgåHÉ�ËÏÎ�ÐTÃ�ÊIÛ�ÃAÆLÃ�ÇYÎLÉD�iÒLÇÑÙ Ò�Ç�Æ°Ð�ÈAÙoÍeÈ>Ê+Ë3öAÊ�Ã�åLÌHÉ�Ü�ÝCÒLË%ÅrÈ�Ê�ËgÎ�Ë�Ì�ÇYÙoÍ+Ë�Î�Ç�Æ[Í+ÒLË
Ù�ÄYÈAÉ+ÉIÎ�ÇYÈ>ö�Ê�È�Ûd÷ Û°Ã�ÆLÃAÇÑÎ�÷�Ü

ú°ûTý�:0û#ý ¨"=�ÿ�¼Fþ

ÝCÒ�ÇYÉ3ÙoÄYÈ�É�ÉIÇÑÉ3Î�Ë�Ê�ÇÚæDË�Î�ÐTÊ�Ã�ÛdÍ�ÒLËvÙoÄÑÈAÉ+É-WR×?_v×i�¡ �Ü�í ÍeÊ�Ë�Î�Ë!�HÆLË�É1É!Ë�æDË�ÊtÈ>Ä�Û°Ë�Í�Ò�Ã�ÎLÉIÇ�Æ�Ã�Ê�Î�Ë%Ê
Í+Ã�È�Ä�Ä�Ã�� ÈAÎ�Î�Ç�Í+Ç�ÃAÆ^È>Ä�ÃAÌHË�ÊtÈ>Í�ÇÚÃAÆHÉ3ÃAÆ`Í�ÒLË�È>ÄÚÌLÒHÈ�î	Ë%Í8È�ÆHÎ�Ã�Æ�Í+ÒLË�Í+Ë�Ê�ÛÞÉ��iÇÚÍ�Ò`Ê�Ë�É!Ì	ËÏÙoÍ1Í�Ã[Í+ÒLË
È�ÎLÎ�ÇÚÍ�Ç�Ã�ÆHÈ>Ä�Ç�Æ�ÐTÃ�Ê�Û[È�Í�ÇÚÃAÆ¨ÈröAÊ�Ã�åLÌjÌLÊ�Ã�æ�ÇYÎ�ËÏÉ�G0ÆHÈ>Û�Ë�Ä�Å�Í�ÒLËvË�ß�ÇYÉ�Í+Ë�ÆHÙoË�È>Æ^Î�Ê�Ë�Ì�Ê�Ë�É!Ë�Æ�ÍtÈ>Í+Ç�ÃAÆ¨Ã>Ð
ÇÚÆ�æDË%Ê�É�ËÏÉoÜ

à ³



ú°ûTý�:0û/. >?��þ-É7>°ú%�3� ¨�=�ÿ�¼[þ

ÝCÒ�ÇYÉ[ÙoÄYÈ�É�É°ÇYÉ�Î�Ë�Ê�ÇÚæDË�Î ÐTÊ+ÃAÛ Í�ÒLË`ÙoÄÑÈAÉ+ÉÊ¢v¶D6PË�¢�Ì3Ô1Ó:Ü�í¦Í°ÒHÈAÉ[È�ÎLÎ�Ç�Í+Ç�Ã�ÆHÈ>ÄgÎLÈ�Í�È�GiÆHÈ�Û°Ë�ÄÚÅ
ÐTÃ�Ê8Ë�È�Ù Ò`Ù�ÒHÈ�Ê�ÈAÙ�Í�Ë�Ê3Ã>Ð.Í�ÒLË�È>ÄÚÌLÒHÈ�î	Ë%Í8Ç�Í£É�Í�Ã�Ê�Ë�É3Í�ÒLËvÇ�Æ^Î�Ë�ßrÃ�ÐiÍ+ÒLË��ë�Í]�A������Ù Ò^È>Ê�È�ÙoÍ�Ë%Ê�Ü0í¦Í1ÇÑÉ
É!åLÌLÌHÃDÉ!Ë�Î�Í+ÒHÈ>Í3Ë�È�Ù Ò`Ù�ÒHÈ>ÊtÈAÙoÍ+Ë�Ê1Ã�ÐiÍ�Ò�ËvÈ>Ä�Ì�ÒHÈ>îHË�Í3ÒHÈ�É8È>Æ`Ç�Æ�æDË�ÊtÉ�Ë3Ã>Ð.Ä�Ë�ÆLö�Í�Ò`ÃAÆLË:Í+ÒHÈ>Í3ÇÑÉ;È�Æ
ÇÚÆ�æDË%Ê�É�Ë£Ù ÒHÈ�Ê�È�ÙoÍ�Ë�Ê%Ü4
1Î�Î�Ç�Í+Ç�ÃAÆ^È>Ä0Û°Ë�Í+ÒLÃ�ÎLÉ�ÌLÊ�Ã�æ�ÇYÎ�Ë�Î[È�Ä�Ä�Ã�� Í�ÒLËgÈ�Ù�ÙoË�É+ÉCÍ�ÃvÍ�ÒLË�É!ËgÎLÈ>ÍtÈ�Ü

ú°ûTý�:0û;: �X�	=?E ¨"=�ÿ�¼[þ

ÝCÒ�ÇYÉ�ÙoÄYÈ�É�ÉWÇÑÉ0Î�Ë�Ê�ÇÚæDË�ÎIÐTÊ�Ã�Û Í+ÒLËiÙ�ÄYÈAÉ+É¸ÓgÔ3ÕXWRÜ�í¦Í0ÌLÊ�Ã�æ�ÇYÎ�ËÏÉWÈ�ÎLÎ�Ç�Í+Ç�Ã�ÆHÈ>Ä�Û°Ë�Í+ÒLÃ�ÎLÉ	ÐTÃAÊnÒHÈ>ÆHÎ�Ä�Ç�Æ�ö
Í+Ë�Ê�ÛÞÉÂ�iÒLÃ É�Ë8å�ÆHÎ�Ë�Ê+Ä�Å�Ç�ÆLögÛ°ÃAÆLÃ�ÇYÎ°ÇYÉiÈ:öAÊ+ÃAåLÌ¶GLË�É�ÌHË�ÙoÇÑÈ>ÄÚÄ�ÅvöAË�ÆLË%Ê�È>Í+Ç�Ã�ÆrÃ>ÐnÍ�Ò�Ë;ÇÚÆ�æDË%Ê�É�ËeÍ�Ë�Ê+Û�Ü

â)ãfe'Î ¯�Ï

ÝCÒ�Ë�É�ËeÙoÄYÈ�É�É!Ë�É ÌLÊ+Ã�æ�ÇÑÎ�ËiÍ�ÒLË|Û°Ë�Í+ÒLÃ�ÎLÉ�Í�ÃgÙoÃ�Û°ÌLåLÍ+ËiÌLÊ�Ë!�Hß?�|Ê��ÃAî�ÆLË�ÊCî^ÈAÉ�ËÏÉ Ç�Æ:Í+ÒLËiÐTÊ�Ë�Ë|Û°ÃAÆ�ÃAÇYÎ
Ê+Ç�ÆLö�ÈAÉeÎ�Ë�É�Ù�Ê�Ç�îHË�Î[Ç�Æ��DË�Ù�Í�Ç�Ã�Æ���Ü á Ü$ÐIÃ�É�È�Í�åLÊtÈ>Í�ÇÚÃAÆ�ÇÑÉ{ÆLË%Ë�Î�Ë�Î�ÜHÝCÒ�Ë:É�Í+Ê�åHÙ�Í�åLÊ+Ë8Ã>Ð¸Í�ÒLË ÙoÄYÈ�É�É�ËÏÉ
ÇÑÉiÎ�Ë�ÌLÇÑÙoÍ�ËÏÎ�Ç�Æ[Í�Ò�Ë8Ù�ÄYÈAÉ+ÉIÎ�ÇYÈ>ö�Ê�È�Ûd÷ ÇÑÎ�Ë�È>Ä�÷�Ü

ú°ûTý�C0û#ý <!���	>?� ÑIE

ÝCÒ�ÇYÉ:ÙoÄÑÈAÉ�É8ÇÑÉ8Î�Ë%Ê�Ç�æDËÏÎ ÐTÊ+ÃAÛ Í�ÒLË�ÙoÄÑÈAÉ�É%�¡ �Ô	¢�¶ È�ÆHÎ ÌLÊ�Ã�æ�ÇYÎ�Ë�ÉgÈ>ÆjÇ�Û�ÌLÄ�Ë�ÛvË�Æ�Í�È�Í�Ç ÃAÆ�Ã�Ð1Í+ÒLË
Ì�Ê�Ã�ÙoË�Î�åLÊ�Ë�s�t;u�v�w�xzy4t;{�u+|�}qu~t |A�q�!� � {5� tN� y4�q� �z�+u��~� �fÒgÜ

ú°ûTý�C0û/. <!���	>?� ��µ ÿ?�¶<!���	� ÑIE

ÝCÒ�ÇYÉ8Ù�ÄYÈAÉ+É1ÇYÉ3Î�Ë�Ê+Ç�æDË�ÎFÐTÊ+ÃAÛdÍ�Ò�Ë°ÙoÄÑÈAÉ+ÉÓ�¡ vÔ3¢v¶ ØIW È>ÆHÎ�ÌLÊ�Ã�æ�ÇYÎ�ËÏÉ;È�Æ Ç�Û�ÌLÄ�Ë�ÛvË�Æ�ÍtÈ>Í�ÇÚÃAÆ�Ã>Ð
Í+ÒLË3ÌLÊ�Ã�Ù�Ë�Î�åLÊ+Ëis�tou�v�w�x·y4to{�u+|�}qu�t |A�q��� � {�� �Ô¸¹{ �!�z�+u�� � �+u��+� �fÒgÜ

â)ãfehÕ ¯?Ö

ÝCÒ�Ë�É�Ë ÙoÄYÈ�É�É�ËÏÉ{ÌLÊ+Ã�æ�ÇÑÎ�Ë3Í�ÒLËgÛ°Ë�Í�Ò�Ã�ÎLÉCÍ�Ã[Ù�ÃAÛ°ÌLå�Í�Ë1ÌLÊ+Ë��Hß��|Ê��Ã�îLÆLË�Ê|îHÈAÉ!Ë�ÉIÇÚÆFÍ+ÒLË;ÐTÊ+Ë�Ë3öAÊ+ÃAåLÌ
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n Â�Ê�Ë��^ß[É�È�Í�åLÊtÈ>Í�ÇÚÃAÆ Ü3ÜgÜ;Ü3ÜgÜ;ÜgÜ3Ü8Ü3Ü8Ü3Ü8Ü3Ü3Ü8Ü3ÜgÜ;ÜgÜ3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü ²
� Â�Ê�Ë��^ß��|Ê��ÃAî�ÆLË�ÊiîHÈ�É�ÇYÉ|ÙoÃ�Û°ÌLåLÍtÈ>Í�ÇÚÃAÆ°ÐTÃAÊiÊ+Ç�ö�Ò�ÍiÇÑÎ�Ë�È>ÄÑÉ Ü;ÜgÜ3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü ³
á Â�Ê�Ë��^ß°Ç�Æ�Í�Ë�Ê+Ê�Ë�Î�åHÙoÍ�ÇÚÃAÆ Ü;Ü3ÜgÜ;ÜgÜ3Ü8Ü3Ü8Ü3Ü8Ü3Ü3Ü8Ü3ÜgÜ;ÜgÜ3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü ³
à r�ÒLË�Ù¡��Ç�ÆLö3ÐTÃAÊß�CË�È���ÄÚÅ�ÌLÊ+Ë��Hß[É+È>Í+åLÊ�È�Í�Ë�Î�Æ�Ë�É�É�Ü3Ü3Ü8Ü3ÜgÜ;ÜgÜ3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü Ø
² í¦Æ�Í+Ë�Ê�Ê+Ë�Î�åHÙ�Ë�ÎmÌ�Ê�Ë��Hß7�IÊ��ÃAîLÆ�Ë�ÊIî^ÈAÉ�ÇÑÉIÙ�ÃAÛ°ÌLå�Í�È>Í+Ç�Ã�Æ�ÐTÃAÊ|Ê�ÇÚöAÒ�ÍCÇYÎ�Ë�È>ÄÑÉ Ü3Ü8Ü3Ü8Ü Ø
³ Â�Ê�Ë��^ß��|Ê��ÃAî�ÆLË�ÊiîHÈ�É�ÇYÉ|ÙoÃ�Û°ÌLåLÍtÈ>Í�ÇÚÃAÆ°ÐTÃAÊiÍ°��Ã5( É�ÇYÎ�Ë�Î°ÇYÎ�Ë�È�ÄYÉ[Ü3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü ã
Ø í¦ÆLÇ�Í+ÇYÈ�Ä�Ç;)ÏÈ>Í�ÇÚÃAÆvÃ>Ð�Í+ÒLË3ÌLÊ�Ë!�Hß[É�È�Í�åLÊtÈ>Í+Ç�ÃAÆ�Ë�Æ�åLÛ°Ë�ÊtÈ>Í�ÇÚÃAÆ Ü;ÜgÜ3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü ì
ã ú È5��Ç�Æ�ö:ÃAÆLËgÉ�Í+Ë�Ì[Ã>Ð�Í+ÒLË3ÌLÊ�Ë!�Hß[É�È�Í�åLÊtÈ>Í+Ç�ÃAÆ�Ë�Æ�åLÛ°Ë�ÊtÈ>Í�ÇÚÃAÆ Ü3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü ì
ì ��Æ�å�Û°Ë�Ê�È�Í�ÇÚÃAÆ°Ã�Ð�È:ÌLÊ�Ë!�Hß��|Ê��Ã�îLÆLË�ÊiîHÈ�É�ÇÑÉ{Ã�Ð�È8Ê�ÇÚöAÒ�ÍiÇYÎ�Ë�È�Ä3Ü3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü nqp
n§p Â�Ê�Ë��^ß[É�È�Í�åLÊtÈ>Í�ÇÚÃAÆ�Ç�Æ°ÐTÊ�Ë�ËeöAÊ�Ã�åLÌrÊ+Ç�ÆLö É°Ü8Ü3Ü8Ü3Ü3Ü8Ü3ÜgÜ;ÜgÜ3Ü8Ü3Ü8Ü3Ü3Ü8Ü3Ü8Ü n+n
nAn Â�Ê�Ë��^ß��|Ê��ÃAî�ÆLË�ÊiîHÈ�É�ÇYÉ|ÙoÃ�Û°ÌLåLÍtÈ>Í�ÇÚÃAÆ°ÐTÃAÊiÊ+Ç�ö�Ò�ÍiÇÑÎ�Ë�È>ÄÑÉCÇ�Æ°ÐTÊ�Ë%Ë1öAÊ+ÃAåLÌ�Ê�Ç�Æ�öDÉ°Ü8Ü nq�
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n á Â�Ê�Ë��^ß��|Ê��ÃAî�ÆLË�ÊiîHÈ�É�ÇYÉ|ÙoÃ�Û°ÌLåLÍtÈ>Í�ÇÚÃAÆ°ÐTÃAÊiÍ°��Ã5( É�ÇYÎ�Ë�Î°ÇYÎ�Ë�È�ÄYÉCÇÚÆÞÐTÊ+Ë�Ë1ö�Ê�ÃAå�Ì�Ê�Ç�Æ�öDÉån á
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