
Magistère Informatique
����� ���

années 2000-01

Réecriture et Lamda-Calcul

���
	���	�
�
���������������������� �"!$#&%('*),+.-�/1032
4��65879	�:;�
�=<

I. Systèmes de réduction

Ex 1. >.?�@9ACB�D�BFEHGI?�AJD�KML=N;L=K�O�PRQTSVU;W.UYX
@�KYSVK�DZ@�B&[\@]K;?�SVQ^@�P_E`Ea@�P(D�K;E`b\PRQ^@cO�K�Eed�L=QT?$ACPRK;P(X
@�KYDef B�?�[;K;P_EgKMhib\Gj@�SVklKYDef K;EaAGj@�EgEgB�hmW.PRQTBeACK\n
Ex 2. o9PRQ�O�QTEgK;Pp@�?,Eeq
EaACr;L=K3W.KsP_U;K�SVPtBeAu@�PRKvX
@�BTPRK;?wW.K�SVQTLxOmACK�W.K;E(SVGID�Sy@�DFEpW^K�D�Gxz^{�|t}�~\�I�u}��T� �H�j�=�T�T��}��\�9�9�wQT?�EgKsD�B�L=B��ACK;P_G�hxW.K;E`�uQT?wSyACBFQT?wE$O�QTD�q
?w�TL=K;Eed9KTATQT?=UTAu@�W^B�K;P_GiD�K;EvX
@�K;EaACB�QT?lE`W.K,ACK;P_L=B�?lGIB�EgQT?=KTA\W.KMSVQT?l��@�K�?lSVKMW�@�E�q&EIACr;L=KO�PRQ�O�QTEgUTn
Ex 3. ��QTBeA\���^K\Aj���(W.K\@��MP_U;W�@�SyACB�QT?lE(Ea@�Pv@�?,L=N;L=KsK;?lEgK�L=�TDFKY�$d$ACK;D�D�K;E�X&@�Ki���v�����(K;EaAwACP_GI?lEgBeACBe[;K\ng��QT?$ACPRK;P$X
@�K���p� �¡�vACK;P_L=B�?lKvEgB djK\AIEgK\@�D�K;L=K;?$A;EgBl���^KTAT���vACK;P_L=BF?wK;?�Aun
Ex 4. ��QTBeA�¢£�¥¤u¦e¤¨§;©]@�?ªK;?wEgK;L=�TD�K�W^K�P_U;W�@�SyACB�QT?lEvW.U;«9?lB�K;EvEa@�Pi@�?¬L=N;L=K�K;?lEHK;L=�TD�K­�&dvACK;D�D�K;E�X
@�K®d\O�Q^@�PiACQ^@9A\SVQ^@cO�D�K¢¨¯_°�±�¦.W�f B�?lW.B�SVK;Eed.� ¤ K\AJ��²(SVQTL=L�@9ACK;?�AunH� QT?$ACPRK;P^X&@9f GID�QTP_Ev� ¤³§;© � ¤ K;EaA;SVQT?l��@�K�?�ACK\n
Ex 5. ´`?,EHK�O�D�GISVK�Ea@�P&D�K�O�PRQTW�@�BeAISVGIPµACU;EHBFK�?,¶¸·=¶3n;¹.KvEeq
EaACr;L=K`W.KvP_U;K;SVP_BeAu@�PRK®djW.U;«9?lBºO�Q^@�P3ACQ^@�E�¯»d\±�K\A�¼�½¿¾_daO�GIPvÀÁ ¯�ÂÄÃ;°�± Åw� ¯_°t¼¯_°�±MÂÆÃ Åw� ¯_°�±

K;EaAC�uB�DJhs�TP_GI?lSVklK�L=K;?�Aa«9?lB1ÇpÈºK;P_L=BF?wKÉAuf BFD�Ç
Ex 6. � N;L=K;E�X
@�K;EaACB�QT?lElO�Q^@�P
D�KsEeq
EaACr�L=KiÀ Á ¯�ÂÆÃ;°�± Åw� ¯_°Ê¯¯_°�±MÂÆÃ Åw� ¯_°�±
Ex 7. � QT?�ACPRK;P^D�G�ACK;P_L=B�?lGIB�EgQT?­W.KvD�GY�uQT?lSyACB�QT?�ËTÌµÍ.¢¨Î�°ÊÏ
¦lW^U�«9?lB�KvEa@�P�¶Ð·=¶ªO�GIP

ËTÌ�Í9¢�¾J°ÊÏ
¦ÒÑ Ï,ÂÆÃËTÌµÍ9¢¨ÎÓÂÆÃ;°_¾y¦ÔÑ ËJÌ�Í�¢¨Î�°ºÃc¦ËTÌµÍ9¢¨ÎÕÂ"Ã;°ÊÏ�ÂÆÃc¦ÒÑ ËJÌ�Í�¢¨Î�°®ËTÌ�Í�¢¨ÎÕÂÆÃ;°ÊÏ
¦Ê¦
Ex 8. Ö
QT?lEHBFW.U;PZQT?lEmDef K;?wEgK;L=�TD�K]W.KxP_r;b\D�K;EsEa@�Be[IGI?$A dsACP_GI?lEg�uQTP_L=GI?$A$@�?lK]�uQTP_L�@�D�KsO�PRQ�O�QTEHBZACB�QT?w?lK;D�D�KxK;?×EgG­�uQTP_L=K]?lQTPZ�L=GID�KmSVQT?gØÊQT?wSyACBe[IKxÀ ÙÚÚÚÚÛ ÚÚÚÚÜ

Ý(Ý&Þ Åw� ÞÝ ¢ Þ]ß�à ¦áÅw� Ý&Þ]â=Ý$àÝ ¢ Þ]â�à ¦áÅw� Ý&Þ]ß=Ý$àÞ�ß ¢ à�â�ã ¦áÅw� ¢ Þ]ß�à ¦ â ¢ Þ�ß�ã ¦¢ à�â�ã ¦ ß Þ Åw� ¢ àMß�Þ ¦ â ¢ ãYß�Þ ¦
ä



o9Q^@�P&D�GYb\P_GIL=L=GIB�PRKmW.Kv�uQTP_L�@�D�K;EiåCæ
QTP_L�@�DFK�Egç Þ èéè Ñ ê ë Þ]â�Þ ë Þ]ß�Þ ë Ý&Þ

SVQT?lEIACPc@�BZACKxEa@�PvDFK�EMGjACQTL=K;E�êgd$W.U\ACK;P_L=B�?lK;PÉ@�?lK��=�;�H�9|R� ë Þ ë è
æ
QTP_L�@�D�K;E×� ¶(ìxX
@�B
GIEgEI@�PRK®dlO�Q^@�PvSVkwGISy@�?lK­W.K;EP_r;b\D�K;Epí.�ïî3SVB��uW.K;EgEI@�E�D�GsL=QT?lQ^ACQT?lB�SVBeACU­ë í_ëJð3ñ�ë îjë»n

Indication o9Q^@�P
SVkwGIX
@�K3SVQT?l?lK�SyACK\@�P.W^Kp�uQTPtL�@�D�K®dTQT?]PRK;SVkwK;PRSVklK�PtG­ë®òµë®EgQ^@�E$D�G��uQTPtL=K3W�fé@�?wK3�uQT?lSyACB�QT?sO�QTD q
?l�TL=Kå
Q^@�O�PRK;EHX&@�K`ó çtntô£DaK;EaAµB�LxO�QTPµACGI?�A�W.K�PRK;L=GIPRX
@�K;P.X
@�K`D�GvL=K;Ea@�PRK�W^QTBeAµK�EgEgK;?$ACBFK�DFD�K;L=K�?�AcGIEHEa@�PRK;P9D�G�O�PRQ�O�GIb\GjACBFQT?�W.K;E?lU�bjGjACB�QT?wEm[;K;P_E(D�K;E(GjACQTL=K;Ean

Ex 9. ��QTBeA9¢���°ºðs¦�@�?,QTPZW^PZKsEaACP_B�SyAuna´`? W.U;«9?wBZAaEa@�P�õö¢��Y¦.D�GMPRK;D�GjACB�QT? �TB�?lGIB�PRK�÷"ACK;D�D�KmX
@�Kiø ÷�ùúEIf BFDTK��1B�EaACK Þ�û øüK\Aý û õö¢��Y¦�ACK;D�E(X
@�KYùþÑÿ¢uø���� Þ�� ¦.� ý K\A®O�Q^@�P3ACQ^@9A à�û ý Þ ð à n� U\ACK;P_L=B�?lK�P&D�GYSVD��^Au@�PRKÉACP_GI?lEgBeACBe[;KsW.KvD�GmPRK;D�GjACB�QT?*÷Mn��i@�K$O�K\@9AC�uQT?]K�?­W^U�Wp@�B�PRK`Ç
Ex 10.
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 �I}�|R�m�;�­�H�I�F�����=�
���l}��l�aç�>.�ºO�D�QTPRK;P
Def ô�LxO�D�GI?$ACGjACBFQT?�D�K;E(QTPRW.PRK;E(D�K;�yB�SVQTbjP_GHO�kwBFX
@�KvK\AIL�@�DeACBFK�?lEgK;L=�TD�K\n

�


