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Réécriture et Lambda-Calcul
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I. Les beaux pré-or dres

Ex I.1. 7�8:9<;>=@?3ACBD?3EGF:HI?-J(8K;ML-JONQP�ARF:?3STPOU�VWL38:VXJ(VX?ZY\[^]_8:A�;MV`?3V(a�P�?bJ(?c;M8KP1;M?dBeP�9<;M?�f�g+hji<hlk�m�JON L3HIL3EG?�A�;MB�J(?n=�op8:AnU�?pP1;
?3qC;MVWSr9�V`?sP�At?cBu8KP�BuvwBeP�9<;M?xEG8:At8K;M8:AC?�yM9IH�?3q>9IBe;M?�P�AC?czw8:AC{>;M9I8:A}|�~��/����Br;MV�9I{>;M?3EG?�A�;�{�VX8:9IBuBuSrA�;M?
;M?3HIH�?ca4P�?Z�Z���
?3A�;MV�Sr9IAt?xg+�e� hI� Y�g+�e� � � [ �

Ex I.2. �18KP�Vc���1q>L^oO?p;-f�=��+��Y��3i����T���p�s?3ACBD?3EGF:HI?3BcE�P�AC9IB6J(?�F:?3STP�qRU�VWL38:VXJ(VX?3B<o�EG8:A�;MVX?3Vna4P�?
HI?ZU�V`8:JdP�9<;1{�SrV�;ML3Bu9I?3A
= ���_������� = � E�P�AC9TJdPbU�VX8:JOP�9`;>JK?�BO8:VXJ(VX?�Bd{�8:E6U�8:BuSrA�;M?3vMU�SrVXvw{�8:E6U�8:BuSrA�;M?n?3Br;>?3At{�8:VX?�P�A�?3ACBu?�EGF:H�?nSD 4SrA�;1P�A
F:?3STP-U�V�L�8:VXJ(VX?p[

Ex I.3. ]_8:A�;MVX?3V4HI?R;M¡tL38:VW¢3EG?-J(?�£�9I¤pEGSrA�¤pL3ACL3VWSrHI9IBuL�¥D7�8:9<;+=¦P�A�SrH U�¡CSrF:?:;>AC8:A§AtL3{�?3BuBDSr9�V`?3EG?3A�;3�1At9(¥
7�9(Y�?3Be;pP�A�F:?3H¨8:VXJ(VX?�BeP�V�=�oTSrHI8:VWBOHI?�U�HI8:AC¤p?3EG?3A�;�?3Be;TP�A§F:?3H¨8:VXJ(VX?�BeP�V�=x©�[

7�?�VWL3zwL3V`?3V�ª http://www.cs.chalmers.se/~coquand/ U�8KP�VbP�At?�U�VX?pP1«3?�{�8:ACBe;MV¬P�{>;M9<«3?�JKSrAtB#H�?�{�SrB��1AC9<[
Ex I.4. ­\SrACB�HI?n{�8KP�VWB<oT8:A§J(8:ACAt?bJOP
;M¡tL38:VW¢3EG?bJ(?�®�V¬P�Bu¯pSrH o

7�9t°�?3Be;3�1AC9 otHI?#U�HI8:At¤T?�EG?3A�;�?3Br;tP�A§F:?3H�8:VXJ(VX?�BeP�V�±6f²°���³�i^[
HI?nBD{�¡CL3EGSnJK?�U�VX?:P1«r?�BeP�9<«3SrA�;T¥

71P¬U1U�8:Bu8:AtB�a4P�?�H�?�U�HI8:AC¤p?3EG?3A�;3A�N ?3Be;DU�SrBnP�A§F:?3H¨8:VXJ(VX?:[´ 8:ACBu9IJ(L3VX8:AtB�P�AC?�EGSTP1«3Sr9IBu?nBrP�9`;M?�EG9IAC9IEGSrHI?^oC{�8:ACBe;MV¬P�9<;M?�{�8:EGEG?�JKSrAtB#H�?6;M¡CL�8:V�¢�EG?-J(?�£�9I¤pEGSrA�[
­\?�{�?:;w;M?�BrP�9`;M?b8:AxU�?pP1;3?3qC;MVWSr9IVX?RP�At?�Bu8KP�BuvwBeP�9<;M?-J(?�HISxzw8:VWEG?§fwµ�fw¶ h � � �Q�Q� ��¶ h� i�i h�·T¸ [¹ ?�B���BeP�9<;M?3Bxfw¶ h� i hl·T¸ Sr9IACBu9�a�P�?�HI?pP�VWB#Bu8KP�BuvwBeP�9<;M?3B�Bu8:A�;rF:8:ACAt?3Be[
­\?§fw¶ h � i<h�·T¸�8:A�U�?pP1;e?�q�;MVWSr9IVX?�P�AC?�Bu8KP�BuvwBrP�9`;M?b{�V`8:9�BDBuSrA�;M?Rfw¶ �rºX� hI�� i<h�·T¸3[
­\?§fw¶ �eº�� hI�» i h�·T¸ 8:A\U�?:P1;r?�q�;MVWSr9IVX?�P�AC?�Bu8KP�BuvwBrP�9`;M?b{�V`8:9�BDBuSrA�;M?Rfw¶ ��¼X�rºX� hQ�» i h�·T¸ [[[[
­\?§fw¶ ��½�¾�º�¿À¿À¿ �rº`� hI�� i<hl·T¸�8:A�U�?pP1;r?3qC;MVWSr9�V`?6P�At?�Bu8KP�BuvwBeP�9<;M?b{�VX8:9IBuBuSrA�;M?Rfw¶ � ½ ¿À¿À¿À¿ �rº`� hI�� i<h�·T¸3[´ HISr9�V`?3EG?3A�;eHISxBeP�9<;M?Rfwµ�fw¶ � ½ ¿À¿À¿ �rº`� hI�� � �Q�Q� ��¶ � ½ ¿À¿À¿ �eº<� hQ�� i�i h�·T¸ ?3Be;r{�VX8:9IBuBuSrA�;M?p[�Á-Â:ÃCÄwÅWÆrÇ(ÈIÉ�ÄwÈ�Â:ÃRÊ´ 8:E6U�HILp;M?3V4HI?3B#SrVX¤4P�EG?3A�;MBe[´ ?�;M¡tL38:VW¢3EG?�{�8:EGF:9IAtST;M8:9�V`?\SrJKEG?:;�P�AC?#U�VX?pP1«3?x{�8:ACBr;MV¬P�{>;M9`«3?p[�Ë(HIH�?�SZL:;ML�J(Lp«3?3HI8�U1U�L3?�AC8K;MSrEGEG?3A�;�U�SrV�]�8:At9I¯TS

7�?�9�BD?3ACF:?3V`¤T?�V�yM]ÍÌ�At9I{�¡C��[3Î¨8:9IV http://www.mathematik.uni-muenchen.de/~seisenb/ U�8KP�V:U�H<P�B�J(?
J(Lp;MSr9IHIBe[

Ï



II. Complétion d’un systèeme de règles

Ex II.1. ­\Lp;M?3VWEG9IAC?3Vd;M8KP1;M?3B�HI?3B�U�Sr9IVX?3B�{�V�9<;M9Ia4P�?3B#J(?
f�Ð�Ñ�Ò:iKÑdÓ � Ð�Ñ�f�ÒZÑdÓ+i
µ�f�Ð�i4ÑOµ�f�ÒpiÔ� µ�f�Ð�Ñ#Ò:i

Ex II.2. ÕZP�?�H�HI?3B#Bu8:A�;eHI?3B�U�Sr9IVX?3B#{�VW9<;M9Ia�P�?�BOJOP\B< 4Be;M¢3EG?-J(?�VW¢3¤pH�?�B
µ�f�Ð4��Ð�iÖ� g

µ�f�ÐK�X×Cf�Ð1i�iØ� ÙÚ � ×�f Ú i
ËO;wP�J(9�?�V4BuSn{�8:ACÛ�P�?3At{�?^oTBuSR;M?3VWEG9�AtSr9IBu8:A�[

Ex II.3.
¹ ?bBj �Br;M¢3EG?

µ�f�Ð4��Ð�iÖ� ×Cf�Ð�i
µ�f�ÐK�X×�f�Ð�i�iØ� ÙÜ f Ú ��ÒpiØ� µ�f Ü f�ÒC� Ú i^� Ü f�Òt��Òpi�i

?3Be;Mvw9IH¨{�8:AtÛ�P�?3A�;�ÝKHI8:{�SrHI?3EG?3A�;e{�8:ACÛ�P�?3A�;rÝdÞ�?3VWEG9�At?3v�;wN 9IH+ÝdÕcP�?3HIB#Bu8:A�;rHI?3Bn;M?3VWEG?3B�BuSrACB�zw8:VWEG?�AC8:VWEGSrHI?�Ý
Ex II.4.

´ 8:E6U�HILp;M?3VKH�?�B< 4Be;M¢3EG?
ÐRßáà â Ð

f�Ð§ßãÒpi1ßäÓ â Ð§ß�f�ÒZßäÓ+i
Ex II.5. ]�å�EG?�a4P�?3Br;M9�8:A�U�8KP�V

Ð�Ñ�æ â Ð
æ-Ñ�Ð â Ð

�^f�Ð1i�Ñnf�Ð
Ñ�ÒpiÔâ Ò
Ex II.6. çbU1U�HI9Ia4P�?3VèH`N SrHI¤p8:VW9<;M¡CEG?ÍJ(?�{�8:E6U�HILp;M9I8:AéJ(?�®�A�P1;M¡Cvwê(?3AtJK9Iq�o�STP�q�Srq>9�8:EG?�B@BeP�9<«3SrA�;MB_J(?áHISé;M¡CL38:VW9I?�J(?3B

¤pVX8KP¬U�?3B�¥
f�Ð
Ñ#Òpi4Ñ�Ó â Ð�Ñ�f�Ò6Ñ�Ó+i

à�Ñ�Ð â Ð
�^f�Ð�i�Ñ�Ð â à

ë


