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I�K^>�� i >�W[A<PkEN_	\F��KxSDA�V�E y >OTkWO\JPdG�Sg_�Zm\2Q�SH_�W<>�MXb�>�A�E M<>�@LM�>�W<>�_�A:AYK^>�Q�ENV�@BTR>��aPdA[Z�EgG�TdPcG�>m\FPRWS�b�>�M[Z PkV�@1ENMXA�Sg_�A�EN_L>mC�I�KL>�Sg@L@aTcPRQ�S�A�PkEN_�EHG j PREHTREmlgPRQ�S�T&P y >�SgW?A�Ef_^E�b�>OT2W�EHG�Ae��SgM<>�ENM:KoSHM y ��SgM<>y >�W[PklN_LW�\LEmM�AYKL>�W<>�>�V�PR_LlgTcZ�Em@^@zEmWXPdAY> jLi A�PR_f>O�n>�QOA�QOTkENW<>OTdZ�M<>OT�S�A�> y ArSHW<��EHG i W[Pk_^l�>��aPkW[A<Pk_^l�Q�ENV��@ i AY>�M<WJG�ENM�AYK^>�W[A iLy Z�EHGnTdPcG�>O��TcPR�N>?@LK^>�_LENV�>�_xS�M<>�� i PRM<>�W&Sg_�SDA&Tk>�SgWXA�@oSHM[A<P�SDTzQOT�SgMXPd�xQ�SDA<PkEN_�EHGn��KxSDAQ�ENV�@ i AY>�M<W`Q�Sg_ y E^C�I�KL>�W i^jB  >�QOA:EgG�WXA iLy Z EgG�A�KBPRW:@xSg@z>�M?PRW�S�G�E i _ y SDA<PkEN_xSDT&� i >�W[A<PkEN_¡EHG�AYKBPRW��PR_ y C ¢ EgTcTRE���Pk_^l£S�G�>O�¤>�SgMXTcPR>�M���MXPdA<PR_LlNW�¥§¦(SHV�@aPkW�¨D©m©}¨�S}\J¦(SHV�@BPRW�¨D©m©}¨ jBª ��>�S�A<A�>�V�@BA:K^>�M<>�AYElgPcb�>fSfW<KLENMXA�_LEN_�AY>�QrKL_BPRQ�SDT�W i V�V�SHM[Z�G�ENM�A�KL>�_^Em_^W<@z>�QOP�SDTdPkWXA�EgG`S�W<>OA�EHG�lN>�_L>�MYSDT&P y >�SgW�S j E i AQ�ENV�@ i AY>�M�V�E y >OTcTdPR_LlB\nSg_ y AYE�@^M<>�W<>�_�A`SH_ SgQ�Q�E i _�A�EHG�SH_�EN@z>�MYSDA<PkEN_xSDTFV�E y >OTdTcPR_Ll�V�>OAYKLE y EHTREmlgZG�ENM y >�S�TdPR_Ll%��PcAYK�V�E y >OTRW�EgGFTdPcG�>m\xSH_ y PR_�@xSgMXA<PRQ i T�SgM�\^��PcAYK�V�E y >OTkW�EgG'>Ob�EHTdb}PR_Ll�WXZBW[AY>�V�W�CtJb�EgTcbNS j PcTdPcAeZ«PkW�@z>�M<KoSH@^W%AYKL>�V�ENWXA y PRWXA<PR_LQOA<Pdb�>�QrKxSgMYSgQOAY>�MXPRWXA<PRQ�EgG`TcPdb}PR_Ll¡WXZBWXAY>�V�WOC
¬ Sg_�Zj PREgTkENlHPRWXAYW�TdPk�N>�­BCo¬ S�ZB_xSgM y¯® V�PdAYK�¥°¨�©�±g²a\v¨D©N³m´ ª ENM�µ:C^=:SO����Pk_^W:¥°¨�©N³N² ª Q�EN_LW[P y >�M&AYKaPkW2AYE j >�AYKL>�N>OZ�AYE�TcPdG�>mC�tJb�EgT i A<PREm_�@^M<E yLi Q�>�W`_LE�b�>OTcAeZ1¶FW<E�PcA(W<>�>�V�W`� i PdAY>�_oS�A i MYSDTJAYE�W�SOZ�AYKoS�A�Em_^>�EHG2AYKL>@LM[PkV�SgMXZ�@LM<E j TR>�V�W�EHG.AYKL>�V�E y >OTdTcPR_Ll�EgGuTcPdG�>:PRW�AYKxSDA�EgGuAYKL>?M�>�@LM<>�W<>�_�ArS�A<PREN_fEgGF_^E�b�>OTcAeZmC·¸A%��PcTdT j >�W i lmlN>�WXAY> y PR_¹AYKaPkW�@oSH@z>�M(AYKoS�A%PR_
EmM y >�M(AYE�M�>�@LM<>�W<>�_�A%_LE�b�>OTdAeZ
Em_^>�KoSHW%AYEºlmEj >OZ�EN_ y ��KxSDA�PkW i W i S�TdTcZ�Q�EN_LWXP y >�M�> y AYE j >:A�KL>(Q�EmV�@ i AY>�M�Sg@L@LM�E�SgQ�K�ENM�\1MYSDAYKL>�M�\LAYKL>�»�¼g½�¾z¿BÀ[Á�Â½�ÁOÀ[Ã�¾xÄ^¼gÂrC�Å�G�AY>�MX��SHM y W�\x��>%W<KxSDTcT�E i A<TdPR_L>�S�_^>O�ÆV�E y >OTÇWXZBWXA�>�Vf\z��KBPRQrK�PkW�M<>�S�TdPRÈ�S j Tk> j Z Q�ENV��@ i A�SDA<PkEN_LW�PR_�SH_
Ã�¾�¾zÂY¼DÉHÊ�½�ÃgÀ�Ê�ËmÁ�Ì�ÁOÍ^Ì�Á�\zSg_ y Q�Sg_�@1ENW<WXP j TdZ�W<>�MXb�>�SgW�S i W<>OG i T	AYE}EHT	G�EmM�AYK^>?WXA i^y ZEgG'_^E�b�>OTdAeZmCIÇE y >�W<Q�MXP j >�AYK^>�P y >�S�PR_ÎS�_ i AYW<K^>OTcTÐÏ���>���PdTdT�@zEgPk_�A�E i A�AYKoS�A�>��aPRWXA<PR_Ll�Q�ENV�@ i AY>�MX� j SgW<> yV�E y >OTkW(EHG�TdPcG�>�Q�EmM�M<>�W<@zEm_ y AYE�>�_LQ�Sg@LW i T�SDAY> y ENM�>�_aG�MYSgV�> y W[ZBWXAY>�V�W�\vAYKL>�P y >�_�A<PcAeZ�EHG���KBPRQ�K¡PRWW i^j ENM y Pk_oS�AY> y A�E�EN@1>�M�S�A<PREN_LW�AYKoS�A y >OTcPRV�PdA�A�KL>OPRM`Q�EmV�@aTk>��aPdAeZ¯Sg_ y AYKL>�M<> j Z�@LM<>Ob�>�_�A�AYKL>�V�G�M<ENVPR_LQ�ENM<@zEmMYSDA<PR_Ll«_L>O�ÑPR_BG�ENM<V�SDA<PkEN_	CÒ·e_ÓQ�EN_�AYMYSgWXAD\�A�KL>�@^M<EN@1ENW<> y _^>O�ÔSH@^@LM<E�SHQrKÕ��PcTdT�V�Sg�N>�PdA@zEmW�WXP j Tk>�AYE�TR>OA:AYK^>�V�E y >OT�Q�ENV�@zEm_^>�_�AYW y >Ob�>OTREm@ i _^>��^@z>�QOAY> y M<>OT�S�A�PkEN_LW�\'SH_ y A�E�>��aAY>�_ y AYKL>OPRM@LM�Em@z>�MXAeZ�W�@xSgQ�>�W j Z�V�>�SH_^W�EgGÇ��KxSDA���PdTcT j >�M<>�Q�EmlN_BPRÈ�> y SHW`S�Ì�Á�Ö ×�Øe½�¼�ÙgÊ§×�ÚHÊ�ÍaÛfÜ�Á�Ä^ÃgË�ÊÐ¼gÂYC
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·[_�SH_�Pk_�A i PdA<Pcb�>:W�>�_LW<>m\m��>`V�SOZ�W�SOZ�AYKoS�A�S(WXPRV�@aTk>`WXZBW[AY>�VèPkW�Em_^>�G�EmM2��KaPkQrK�A�KL>`QrKxSgMYSHQOA�>�MX�PRÈ�S�A<PREN_ y E}>�W`_^EHA?M<>�� i PkM�>�V i QrK�>O�nEmM[ADC ®�i QrK S�WXZBW[AY>�VéPkW?M�>�S y PcTdZ�>��^KxS i WXA<P j TR> j Z SH_�Sg_xSDTdZBWXPkW��KBPRQ�K�PRW%_LEgA�Q�ENV�@ i A�SDA<PREm_oS�TdTcZ¡PR_�AY>�_LWXPdb�>mC¡ÅêQ�ENV�@BTR>���W[ZBWXAY>�VëPkW�\2EN_�AYKL>�EHA�KL>�M(KxSg_ y \'Q�ENV��@ i A�SDA<PkEN_xSDTdTcZ�PR_�AY>�_LW[Pcb�>�Sg_ y PRW`_LEgA?M<>�S y PdTcZ�>��^KxS i W[A<P j Tk>mC�ì`Em_aTcPR_L>�SgM�@LK^>�_LENV�>�_xS%EgG y ZB_xSgV�PRQ�S�TWXZBWXA�>�V�W�\�SgWJ>��^>�V�@BTdPc�o> y:j Z%Q�KoSHEgA<PRQ�ENMFQ�>OTdT i T�SHM�S i AYENV�SDA�S�WXZBWXAY>�V�W�\�SgM<>&��P y >OTcZ(KL>OT y AYE j >�Q�ENV��@BTR>��n\zSg_ y _BPRQ�>OTdZ�PdTcT i WXA�MYS�A�>:AYKaPkW�@LM[Pk_^QOPk@aTk>���KaPkQrK���>:V�S�Z�Q�SDTcTÇíNQ�ENV�@BTR>��aPcAeZ}�eSHWX�î_LEN_�AYMXPdb}P�SDTdPcAeZBíBC
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·¸A�PkW i W<>OG i TnAYE�Q�EN_LW[P y >�M�V�ENM<>:S j WXA�MYSHQOA�G�EmM�V�S�TdPRÈ�S�A<PREN_LW�EHGJQ�ENV�@BTR>��aPcAeZmCJ¦�EHTRV�ENlmENM<E�b�Q�ENV��@BTR>��aPdA[Zm\�EmMuPR_BG�ENM<V�SDA<PREm_�Q�ENV�@aTk>��aPdAeZ�¥ G�EmM&S`lNE}E y M<>Ob}PR>O�
EHGoAYKaPkWJ�o>OT y \�W<>�>���hEgG�lmM<>�_�¨D©�±N±`ENM�¨�©N³�± ªSg_ y Q�ENV�@ i A�SDA<PkEN_xSDTxQ�ENV�@aTk>��aPdAeZ¯¥��?SgM<>OZ�Sg_ y ­NENKL_^W<Em_�¨�©�±H©}\�� SglN_L>�M&Sg_ y �¡>�Q�K^W i _^l�¨D©m³N´ ª SgM<>Ae��E:@^M<>�QOPRW<>�V�SDAYK^>�V�S�A�PkQ�SDTLQ�EN_LQ�>�@BA�WÇAYKoS�A�>��^@^M<>�W<WJ>�W<W<>�_�A<P�SDTcTdZ%AYKL>�WYSgV�>�P y >�S}C��ÕKxSDAJPkW y >�>�V�> yQ�ENV�@BTR>�� j Z(AYKL>�W<> y >O�x_aPcA�PkEN_LW.PkWu��KxSDA'M�>�� i PRM<>�W'S�T�SgM<lN>�SgV�E i _�A'EgGzQ�EmV�@ i AY>�M	M<>�W<E i M<Q�>�W�\�AYKxSDAFPRW�\��KL>�M<>&V i Q�K(V�>�V�ENMXZ�Sg_ y�� ENMJ>��^>�Q i A<PREm_�A<PRV�>�PRWJ_L>�> y > y AYE?Q�EN@z>���PdAYK(AYK^>�lgPcb�>�_%WXZBWXAY>�VfC.·e_aG�EmMX�V�SDA<PREm_�Q�EmV�@aTk>��aPdAeZ y >�SDTkW'��PdAYK�A�KL>�Tk>�_^lHA�K�EgGÇ@LM<ENlNMYSHV�W�CJ·e_�A�>�M<V�W�EgGvPk_aG�EmM�V�S�A�PkEN_�Q�ENV�@aTk>��aPdAeZ�\AYK^>:V�ENWXA�Q�ENV�@aTk>���E jB  >�QOA�W�SgM<>?AYK^EmW�>?��KBPRQ�K�Q�Sg_L_LEgA j > y >�W<Q�M[P j > y�j ZfSg_�ZfQ�ENV�@ i AY>�M&@^M<EmlNMYSgVW<K^EmMXA�>�M�A�KxSg_ SH_�>��^@aTcPRQOPcA�TdPkW[A?EHGuAYKL>(ENMXPklgPR_xSDT'E jB  >�QOADC2·e_�AY>�M<V�W�EgG2Q�ENV�@ i A�SDA<PREm_oS�TÇQ�ENV�@aTk>��aPdAeZ�\AYK^>?� i >�WXA�PkEN_�PRW�KLE�� Q�ENV�@ i A�SDA<PREm_�W<@z>�> y�y >�@1>�_ y W&EN_�@LM<E j TR>�VêW[PkÈ�>mCFI�K^EmW<>(S�TRlNEmMXPdAYK^V�W���KBPRQrKM<>�� i PkM<>�V�ENM<>?AYKoSH_�@zEgTcZB_^EmV�P�SDTÇA<PRV�>�G�EmM�AYK^>OPkM�>��^>�Q i A�PkEN_�SHM<>�@LMYSgQOA<PRQ�S�TdTdZfPR_�AYMYSgQOA�S j TR> j >�Q�S i W<>EgGFAYK^>OPkM�>��aAY>�_LW[Pcb�> y >�V�SH_ y EgGFM�>�W<E i M<Q�>�W�C·¸A�PkW(>�SgWXZ AYE�W<>�>�A�KxSDA?AYKL>�W�>�P y >�SHW(SHM�>�_xSDA i M�S�TdTcZ¡M<>OT�S�AY> y AYE�AYKoS�A(EHG�_LE�b�>OTcAeZmC�Å¤W[ZBWXAY>�VAYKoS�A(@LM<E y^i Q�>�W�Sg_ y�i A<PcTdPRÈ�>�W�_^E�b�>OTdAeZ£W<K^E i T y�j >�Q�ENV�>m\1Pk_�lN>�_L>�MYSDTî\ÇV�EmM�>�Q�EmV�@BTR>��nC�I�KaPkW�PkW%W<Ej >�Q�S i W<>�AYK^>�_LE�b�>OT�>OTR>�V�>�_�AYW�AYKxSDA�SH@^@1>�SgM?PR_
S�WXZBW[AY>�V SDTkW�E M<>�� i PRM<>�S y >�W<Q�MXPR@BA�PkEN_¹SH_ y AYKL>OZSDTkW<E�_^>�> y A<PRV�>�SH_ y V�>�V�EmMXZ�PdG&AYK^>OZ�SHM<>%A�E j >�>��^>�Q i A�> y SHW�@LM<ENlmM�SHV�WO¶	Pk_¡>OPcA�KL>�M`��S�Z�\	A�KL>�M<>��PcTdT j >�SH_¡PR_LQ�M<>�SgW<> y _L>�> y G�ENM(M<>�W<E i M<Q�>�W�AYE�Q�Em@z>%��PcAYK¡AYK^>�W<>�>OTR>�V�>�_�AYW�C�I�KBPRW�M<>OPR_BG�ENM<Q�>�W�AYKL>@LM[PkV�SgMXZºPk_�A i PcA�PkEN_¡AYKxSDA�Q�Sg_ j >�l�SDPk_^> y G�M�EmVëAYKL>�WXA iLy Z�EgG j PREgTkENlHPRQ�SDT�>Ob�EHT i A<PREN_	C�I�KL>�M�>m\	AYKL>Sg@L@z>�SHM�SH_^Q�>�EgG?_LE�b�>OTdA[Z�PRW i W i SDTcTdZÎSHW�W<E}QOP�SDAY> y ��PdAYK¹��KxSDA�PkW�Q�S�TdTk> y ¾1ÂY¼�ÛNÂYÁOÌYÌ<\&Sg_ y AYKBPRW�V�ENWXAG�M<>�� i >�_�A<TcZ j MXPR_LlNW���PdAYK�PdA�AYK^>?PR_LQ�M<>�SgW<>?EgGJWXAYM i QOA i MYSDTÇSg_ y G i _^QOA<PkEN_xSDTÇQ�ENV�@BTdPRQ�S�AY> y _L>�W<WOCì`E��(\�PR_,EmM y >�M�AYE
M<>�@^M<>�W<>�_�A�WXZBWXAY>�V�W���KLENW<>£Q�ENV�@aTk>��aPdAeZÎPR_LQ�M<>�SgW<>�W���>�V i WXA�GÐSgQ�>ºAYKL>@LM�E j Tk>�V EgG�AYK^> »r¼g½�¾	ÖdÁYÉNÊ�À�Ú£Ü�¼gÀ�À¸ÖcÁ�Í1Ár»
	�C¯I�KaPkW�_^EHA�PkEN_���SgW%Pk_�AYM�E yLi Q�> y Sg_ y V�S y >�@LM�>�QOPkW<> j Z
��CzU2KxSDPdA<Pk_�¥°¨�©N³�± ª C2I�K^>?Q�EmV�@BTR>��aPcAeZ j EgA<A<TR>�_L>�Qr�%Pk_�b�EHTdb�>�W�AYK^>?@xSgMYS y E��aPRQ�SDTnPkW<W i >:EgGF@^M<E yLi QOPk_^l^\PR_«U2KxSDPdA<Pk_�� W%ENMXPRlHPR_xSDT���ENM y W�\�S�
YÄ�¿BÍ1ÙgÂYÁrÙgØk¾o¼H¿aÍ1Ù�À�Ä^Ár¼gÂYÁO½�
�Pk_¹S�
rÀ[ÁOÍ^ØR¾x¼g¿BÍ1Ù Ã�ÉNÊÐ¼g½ ÌYÚgÌYÀ[Á�½�
YÏW<ENV�>OAYKaPk_^l�V�ENM<>%Q�ENV�@BTR>��¯Pk_�S�WXZBWXAY>�VÑA�KxSDA?PkW�Tk>�W�W:Q�ENV�@BTR>��nC�U2KxSDPcA�Pk_¡KxSgW?W<K^E���_ºAYKoS�A:W i QrKS�@^M<E yLi QOA<PREm_�PRW`_LEgA`@1ENW<WXP j TR>�SH_ y KL>�_^Q�>?AYK^>:@LM�E j Tk>�VéPRW i _LW�EHTdbmS j TR>%Pk_�AYKaPkW y PkM�>�QOA�G�ENM<VfC

¢ ENM
i W�AYKaPkW�W i lmlN>�WXAYW�AYKoS�AD\xSHW�PRW�A�KL>?Q�SgW<>?��PdAYK�U&KoS�PdA<PR_�� W���hE y >OTdP�Sg_�WXZBWXA�>�V�W�\oSDTkW<E�Pk_�>Ob�EHT i A�PkEN_���>V�SOZ¡M<>�SgQ�KºAYKL>�TcPRV�PdAYW�EgG�G�EmM<V�S�T&Q�ENV�@ i A�S j PdTcPdAeZ�C¯­ i WXA(��K�Z�AYKaPkW�PkW(W<EB\�Sg_ y ��KxSDA�Q�Sg_���> y E_L>��aA�PkW�>��oSgQOA<TdZ���KxSDA���>�W<KxSDTdTvG�E}Q i W�Em_nC
� ß?5 ~ 9<;«5êá�-&6â7�� ~ 5 ~ 9<- |��

U&ENV�@ i AY>�M<W:SgM<>�Q�>�_�AYM�S�TuAYE�E i M y PkW<Q i W<WXPREm_nC�I�K^>�M<>OG�ENM<>m\.SH_ y SDTkW�E�Pk_¡EmM y >�M`AYE��B�ºAYKBPR_LlNW�\TR>OA i W�QrKxSgMYSgQOAY>�MXPRÈ�>?Q�EmV�@ i ArS�A<PREN_LW&b�>�MXZ j MXPR>��LZmC�U&EN_LW[P y >�M�\aG�EmM�PR_LWXArSH_^Q�>m\aAYKL>?W�EH�îQ�S�TdTk> y
��ÁrÃ�	��FÄ�¿BÂY»rÄºÀ�Ä^ÁOÌ�Ê�Ì�Ï ímtJb�>�MXZ >O�n>�QOA<Pdb�>OTcZ y >O�o_xS j TR>ÑG i _^QOA<PREm_ PkWéI i MXPk_^lH�îQ�EmV�@ i ArS j Tk>�í¥ >mC lBC���SgW i KxSgMYS�¨D©�±�¨m\Lµ�ENlN>�M<W�¨D©N´�± ª C

�ÓKoS�AuAYKBPRWJV�>�Sg_LW.G�EmMuAYK^>&V�E y >OTR>�M.PkWuAYKoS�AuAYKL>�M�>�PkW�Sg_%PkV�V�> y P�S�A�>&Q�Em_^_L>�QOA<PREN_ j >OAe��>�>�_�AYKL>V�ENM<>&GÐSgV�PdTcP�SgM&_LEgA<PREm_�EgGzI i M[Pk_^l�¬ SgQrKBPR_L>�W��! #"Õ�¸W
$uSg_ y A�KL>&G i _LQOA<PREN_LW�EgGxTREmlgPRQ�Sg_ y V�S�A�KL>�V�SDA<�PRQ�W�\�Sg_ y G i MXA�KL>�M�\gA�KxSDAD\gPR_�S�TRE}ENW<>�W<>�_^W<>m\�SDTcT^�}_LE���_�V�E y >OTRWFEgGxQ�ENV�@ i A�SDA<PkEN_%SHM<>2>�� i PdbmS�TR>�_�AD\�SH_ y��KxSDA&PkW2>Ob�>�_�V�EmM<>m\mAYK^>OZ�SgM<> y PkM<>�QOA�TcZ�>�� i PdbmSDTk>�_�A�AYE:I�¬��îW�Sg_ y AYE(E i M&@^M<>�W<>�_�A<� y SOZ�Q�ENV�@ i AY>�M<W
�Ð@oSH@z>�M<W�Pk_�¥ %`>�M<�N>�_¡¨D©N³m³ ªÇy PRW<Q i W<W�bmSHM[PkE i W`SgW<@z>�QOAYW�EgGFA�KBPRW�Q i MXPRE i W�>�� i PcbmSDTR>�_LQ�>&$YCÅÎI�¬¤PRW�S��x_aPcAY>O�îWXA�SDAY>&Q�EN_�AYM<EgTLWXZBWXA�>�V4>�� i PR@L@z> y ��PcAYK�S`M�>�S y Pk_^l?SH_ y ��MXPdA<PR_Ll?K^>�S y SgWÇ��>OTcTSgW?S%A�Sg@1>m\B��KaPkQrK�Q�SH_ j >(>��aAY>�_ y > y ��PdAYKLE i A�TdPkV�PdAYW�PR_�SDA�TR>�SgWXA`Em_^> y PkM<>�QOA�PkEN_ SH_ y PkW`EN@z>�MYSDAY> yEN_ j Z£AYK^>�Q�EN_�AYM<EgT�V�>�QrKxSg_BPRW<V �
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a

b

b

1

11

1111
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00000
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0

111
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Transition function:
(0,a)    ----->    (1, R, b)
(0,b)     ----->    (STOP)
(1,a)     ----->    (0, L, a)

states: a, b, STOP
symbols: 0, 1
moves: L(eft)

R(ight)
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rÀ[Ãg¿BÀe¼mÖd¼YÛNÚ 
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  *  *<-*->.<-*->.  .  *  .  *  .  .  .  *  .  *<-*==*->*  .  *  .  .  .  *  


     I  H  I  H                                I  H  H  I              I  I  


  .<-*==*==*==*->.  *  .  .  .  .  .  .  .  *<-*==*==*==*->.  *  *  *<-*==*  


     H  H  H  H  I                          I  H  H  H  H  I  I     I  H  H  


  *<-*==+==+==*==*->.  .  .  .  .  .  *  .<-*==*==*==*==*==*==*->.<-*==*==*  


  I  H  H  H  H  H           I  I           I  H  H  H  H  H  H  I  I  H  H  


  *<-+==+==+==*==*->.  .  *  *<-*->.  .  .  .<-*==*==*==*==*==*==*->.<-*==*  


  H  H  H  H  H  H        I  H  H  I  I  I     I  H  H  H  H  H  H     I  I  


  +==o==o==o==+==*->*  .<-*==*==*==*==*==*->.  .<-*==*==*==*==*==*->.  .  .  


     H  H  H  H  H  I     H  H  H  H  H  H  I     I  H  H  H  H  I           


  *<-+==o==+==+==*==*->.<-*==*==*==*==*==*==*->.  .<-*==*==*==*->.  .  .  .  


     H  H  H  H  H  H  I  H  H  H  H  H  H  H        H  H  H  H  I           


  *<-*==+==+==+==*==*==*==*==*==*==*==*==*==*->.  *<-*==*==*==*==*->.  .  *  


     H  H  H  H  H  H  H  H  H  H  H  H  H  H        I  H  H  H  H  I        


  .<-*==*==*==*==*==*==*==*==*==*==*==*==*==*->*  *  .<-*==*==*==*==*->.  .  


     I  I  H  H  H  H  H  I  H  H  H  H  H  H  I        H  H  H  H  H        


  .  *<-*==*==*==*==*==*->.<-*==*==*==+==+==*==*->.  *<-*==*==*==*==*->.  .  


        I  H  H  H  H  I     I  H  H  H  H  H  H        H  H  H  H  H        


  *  .  .<-*==*==*==*->.  *  .<-*==+==+==+==+==*->.  .  *==*==*==*==*->.  .  


           I  H  H  H           H  H  H  H  H  H  I     I  H  H  H  H  I     


  *  .  .  .<-*==*==*->*  *  *<-*==+==+==+==+==*==*->.  .<-*==*==*==*==*->.  


           I  I  H  I           H  H  H  H  H  H  I        H  H  H  H  I     


  *  *  .<-*->.<-*->*  .  .  .<-*==*==+==+==*==*->.  .  .<-*==*==*==*->.  .  


           I  I  I  I           I  H  H  H  H  I           I  H  I  I        


  .  *  *  .  *  .<-*->.  *  .  .<-*==*==*==*->*  .  .  .  .<-*->.  .  .  .  


              I  I  I              I  H  I  I                 I              


  *  .  *  .  .<-*->.  .  .  *  .  *<-*->.  .  .  .  .  *  .  .  .  .  .  *  


T= 12


  *  .  .  *  .  .  .  .  *  .  .  .  .  .  .  .  .  .  *  .  .  .  .  .  *  


     I     I                                                                 


  .<-*->*<-*->*  *  .  .  .  .  .  .  .  .  .  *  .  *  *  .  .  .  *  .  .  


     H  I  H  I                                                              


  *<-*==*==*==*->*  .  .  .  .  .  *  *  .  .  .  .  *  .  *  .  *  .  .  .  


     H  H  H  H  I                                      I     I              


  *<-+==+==+==*==*->.  .  .  .  *  *  .  .  .  *  .  .<-*->*<-*->.  *  *  .  


  I  H  H  H  H  H  I                                I  I  I  I  I           


  +<-o==o==+==+==*==*->.  .  *  *  .  .  .  .  *  .<-*->*<-*->.<-*->.  .  *  


  H  H  H  H  H  H  H                                I  I  I  I  I           


  +==o==o==o==+==*==*->.  .  .  *  *  .  .  .  .  .  *<-*->*<-*->*  .  .  .  


     H  H  H  H  H  H                                   I     I              


  +<-o==o==+==+==*==*->*  .  *  .  .  .  .  .  .  .  .  *  .  *  *  .  *  .  


     H  H  H  H  H  H              I  I  I                                   


  *<-+==+==+==*==*==*->.  .  *  *<-*==*==*->.  .  .  .  .  *  .  .  .  .  .  


     H  H  H  H  H  I           I  H  H  H  I                                


  *<-*==*==*==*==*->.  .  *  .<-*==*==*==*==*->.  .  .  .  .  .  .  *  .  .  


     H  H  H  H  I              H  H  H  H  H  I                             


  .<-*==*==*==*->*  .  .  *  .<-*==*==+==+==*==*->.  .  .  .  .  *  *  *  .  


     I  I  I  I              I  H  H  H  H  H  H  I                          


  *  *  .  .  .  *  *  *  .<-*==*==+==+==+==+==*==*->.  .  .  .  .  .  *  *  


                             H  H  H  H  H  H  H  I                          


  *  *  .  .  *  .  .  .  .<-*==*==+==+==+==*==*->*  .  *  .  .  *  .  .  .  


                             I  H  H  H  H  H  H                             


  .  *  *  *  *  .  *  .  .  .<-*==*==+==+==*==*->.  .  .  *  .  *  .  .  .  


                                I  H  H  H  H  I                             


  .  .  .  *  .  .  .  .  .  .  .<-*==*==*==*->.  .  *  .  .  .  *  .  *  .  


                                   I  H  H  I                                


  .  .  .  .  .  .  .  .  .  .  *  *<-*==*->*  .  .  .  *  .  .  .  .  .  *  


T= 13


  .  *  .  .  .  *  .  .  .  *  .  .  .  .  .  .  *  .  *  .  .  .  .  *  .  


        I                                                                    


  *  .<-*->*<-*->.  .  .  .  .  .  .  .  .  *  .  .  *  .  *  .  .  .  .  .  


     I  H  I  H  I                                                           


  .<-*==*==*==*==*->.  .  .  .  .  .  *  .  *  .  .  .  .  .  .  .  .  *  .  


     H  H  H  H  H  I                                                        


  *<-+==+==+==+==*==*->.  .  .  .  .  *  .  *  .  .  .  .  .  *  .  .  *  .  


  I  H  H  H  H  H  I                                                        


  +<-o==o==+==+==*==*->.  *  .  .  .  .  .  .  .  .  *  .  *  *  .  .  .  .  


  H  H  H  H  H  H  H                                                        


  +==o==o==o==+==*==*->.  .  *  *  .  .  *  .  *  .  *  .  .  .  .  .  .  .  


     H  H  H  H  H  H                                                        


  +<-o==o==+==+==*==*->*  *  .  .  *  *  .  .  .  .  .  .  .  .  .  .  .  .  


     H  H  H  H  H  I                 I  I                                   


  *<-+==+==+==*==*->.  .  *  .  .  .<-*==*->*  .  .  *  .  .  *  *  .  *  *  


     H  H  H  H  H              I  I  H  H  I                                


  *<-*==*==*==*==*->.  *  .  .<-*==*==*==*==*->*  .  .  *  *  .  .  .  .  .  


     H  H  H  H  I           I  H  H  H  H  H  I                             


  *<-*==*==*==*->.  .  .  .<-*==*==*==+==*==*==*->.  *  .  .  .  *  .  .  .  


     I  I  I  I              H  H  H  H  H  H  H                             


  .  *  .  *  *  *  .  .  .<-*==*==+==+==+==*==*->.  .  .  .  .  .  *  .  .  


                             H  H  H  H  H  H  H                             


  *  *  *  *  .  *  .  .  .<-*==*==*==+==+==*==*->.  .  *  *  .  .  *  .  *  


                             I  H  H  H  H  H  H                             


  *  .  .  .  *  .  .  .  .  .<-*==*==+==*==*==*->.  *  *  .  *  *  *  *  .  


                                I  H  H  H  H  I                             


  *  .  .  .  *  .  *  *  .  *  *<-*==*==*==*->*  *  *  .  .  .  *  .  *  .  


                                   I  H  H  I                                


  *  .  .  .  .  .  .  *  *  .  .  .<-*==*->*  .  .  .  .  .  .  .  .  .  *  


T= 15


  .  *  .  .  .  .  .  .  *  .  *  .  *  .  *  *  .  .  *  .  .  *  .  .  *  


     I  I  I                                                                 


  .<-*==*==*->*  .  .  .  *  .  .  .  .  .  *  *  .  .  .  .  .  .  .  .  *  


     H  H  H  I  I                                                           


  *<-*==*==*==*==*->.  .  .  *  *  .  *  .  *  .  .  *  .  *  .  .  .  *  .  


     H  H  H  H  I  I                                                        


  *<-+==+==+==+==*==*->*  .  .  .  .  .  .  *  *  *  .  *  .  .  .  .  .  .  


  I  H  H  H  H  H  H                                                        


  +<-+==o==o==+==*==*->.  .  *  *  .  .  .  .  .  .  .  *  .  .  .  .  .  *  


  H  H  H  H  H  H  H                                                        


  +==o==o==o==+==+==*->.  .  .  .  *  .  .  .  *  *  .  .  .  .  *  .  .  .  


     H  H  H  H  H  H                                                        


  +<-o==o==o==+==*==*->*  *  .  *  *  .  *  .  .  *  .  *  .  *  *  *  .  .  


     H  H  H  H  H  I              I  I                                      


  *<-+==+==+==+==*->.  .  *  .  *<-*==*->*  .  .  .  .  .  *  .  .  .  .  .  


     H  H  H  H  H           I  I  H  H  I                                   


  *<-*==*==*==*==*->.  .  .<-*==*==*==*==*->.  .  .  .  .  .  .  .  .  .  .  


     H  H  H  I  I        I  I  H  H  H  H  I                                


  .<-*==*==*==*->*  *  *<-*->.<-*==*==*==*==*->*  .  .  .  *  .  *  .  .  *  


     I  I  H  I           I  I  H  H  H  H  H  I                             


  *  *  .<-*->*  .  *  .  .<-*==*==*==*==*==*==*->*  .  *  .  .  .  .  *  .  


           I                 H  H  H  H  H  H  H                             


  *  .  .  .  *  *  *  *  .<-*==*==*==*==*==*==*->.  *  .  *  .  .  *  *  .  


                             I  H  H  H  H  H  I                             


  .  .  .  .  .  .  .  .  *  .<-*==*==*==*==*->.  .  .  .  .  *  *  *  .  .  


                                I  H  H  H  I                                


  *  *  .  .  *  *  .  .  *  .  .<-*==*==*->.  .  .  .  *  .  .  .  .  .  .  


                                   I  I  I                                   


  .  *  *  *  .  .  .  .  *  .  *  *  *  .  .  .  *  *  .  .  .  .  .  .  .  


T= 18


  .  .  .  *  .  .  .  .  .  .  .  .  .  *  .  .  *  *  *  .  *  *  *  .  .  


     I  I  I  I                                                              


  .<-*==*==*==*->.  .  .  .  .  .  .  .  .  *  .  .  .  .  *  .  .  *  .  *  


     H  H  H  H  I                                                           


  *<-*==+==+==*==*->*  .  .  *  .  .  *  .  .  .  .  .  *  *  .  .  .  .  .  


     H  H  H  H  H  I                                                        


  *<-+==+==+==+==*==*->*  *  .  .  .  .  *  .  .  *  .  .  .  *  .  .  .  *  


  I  H  H  H  H  H  H  I                                                     


  +<-+==o==o==+==+==*==*->*  .  .  *  .  .  .  .  *  .  .  *  .  .  *  .  *  


  H  H  H  H  H  H  H  I                                                     


  +==o==o==o==+==+==*->.  *  *  .  *  .  .  *  .  *  .  .  .  .  .  .  *  .  


     H  H  H  H  H  H                                                        


  +<-+==o==o==+==+==*->.  .  .  .  .  .  *  .  .  .  .  .  *  .  *  .  *  .  


     H  H  H  H  H  H                                                        


  *<-+==+==+==+==*==*->.  .  *  .  .  .  .  .  .  *  .  .  .  *  .  .  *  *  


     H  H  H  H  H  I              I     I                                   


  *<-*==+==+==*==*->.  .  .  .  .<-*->.<-*->.  .  .  .  *  .  *  .  .  .  .  


     H  H  H  H  I              I  I  I  I  I                                


  *<-*==*==*==*->.  .  *  *  .<-*->.<-*->.<-*->.  .  .  .  .  .  .  .  .  .  


     I  I  I  I                 I  I  H  I  I                                


  *  .  .  .  .  *  .  .  .  .  .<-*==*==*->.  .  *  .  *  *  *  *  .  .  *  


                                   H  H  H                                   


  .  *  .  .  *  .  *  .  *  .  .<-*==*==*->.  .  *  .  .  *  *  .  .  *  .  


                                   I  H  I                                   


  *  .  .  .  .  .  *  .  *  .  .  .<-*->*  *  .  *  .  .  .  *  .  *  .  *  


                                      I                                      


  .  *  *  .  .  .  .  .  .  .  *  .  .  .  .  .  .  *  .  .  *  *  *  .  .  


                                                                             


  .  *  .  .  .  .  .  .  .  *  *  *  .  .  *  .  .  .  .  *  *  *  .  .  .  


T= 54


  .  *  *  *  *  *  *  *  .  .  .  .  *  .  .  .  .  .  .  .  .  .  .  .  *  


     I  I  I  I  I  I  I  I                                                  


  *<-*==+==+==+==+==*==*==*  .  .  .  .  .  .  *  .  *  .  .  .  .  .  .  .  


     H  H  H  H  H  H  H  I                                                  


  *<-+==+==+==+==+==*==*->.  .  .  *  *  .  *  .  .  .  .  .  .  .  *  *  .  


     H  H  H  H  H  H  H  I                                                  


  *<-+==o==o==o==+==+==*==*->.  .  .  *  *  .  .  .  .  .  *  .  .  *  .  .  


  I  H  H  H  H  H  H  H  H                                                  


  *<-+==o==o==o==+==+==*==*->.  .  .  .  .  *  .  .  .  .  .  .  .  *  .  .  


  H  H  H  H  H  H  H  H  H                                                  


  *==+==o==o==+==+==+==*==*->.  .  *  .  .  .  *  .  .  .  .  *  .  *  .  .  


     H  H  H  H  H  H  H  I                                                  


  *<-+==+==+==+==+==*==*->.  .  .  *  *  *  .  *  *  .  .  .  *  .  *  *  .  


     H  H  H  H  H  H  H                                                     


  *<-*==+==+==+==*==*==*->*  .  *  *  *  .  .  .  .  *  .  *  .  *  .  .  *  


     H  H  H  H  H  H  I                                                     


  .<-*==*==*==*==*==*->.  *  *  .  *  *  .  .  *  .  .  *  .  .  .  .  .  *  


     I  H  H  H  H  I                                                        


  .  .<-*==*==*==*->*  .  .  .  .  .  .  .  .  .  .  *  .  .  .  .  *  .  .  


        I  I  I  I                                                           


  .  .  .  .  .  .  *  .  .  *  .  .  .  *  .  *  .  .  .  .  .  *  *  .  .  


                                                                             


  .  *  *  .  .  *  .  .  .  *  .  .  *  *  .  *  .  .  .  .  .  .  .  .  .  


                                                                             


  .  .  *  .  .  .  .  .  .  .  .  .  .  .  .  *  .  .  *  .  *  .  *  *  .  


                                                                             


  .  *  .  *  *  .  *  .  .  .  .  .  .  *  .  .  .  .  .  .  *  .  .  .  .  


                                                                             


  *  .  *  *  .  *  .  .  .  .  .  .  *  .  .  .  *  .  .  .  .  .  *  .  .  


T= 70


  .  *  *  *  *  *  *  .  .  .  .  .  .  .  .  .  *  *  .  .  .  .  .  *  .  


     I  I  I  I  I  I  I                                                     


  *<-*==+==+==+==+==*==*->.  .  .  *  .  *  .  .  .  .  .  .  *  *  .  .  .  


     H  H  H  H  H  H  H                                                     


  *<-+==+==+==+==+==+==*->*  *  *  .  .  *  *  .  .  .  .  .  .  .  .  .  .  


     H  H  H  H  H  H  H  I                                                  


  *<-+==+==o==o==+==+==*==*->.  *  .  .  .  .  .  *  *  *  *  *  .  .  .  *  


  I  H  H  H  H  H  H  H  H                                                  


  *<-+==o==o==o==+==+==*==*->*  .  *  .  *  .  *  *  *  .  .  .  .  .  .  .  


  H  H  H  H  H  H  H  H  H                                                  


  *==+==+==o==o==+==+==*==*->.  .  .  *  .  .  .  .  .  .  *  .  *  *  .  *  


     H  H  H  H  H  H  H  H                                                  


  *<-*==+==+==+==+==*==*==*  *  .  .  .  .  .  .  .  .  .  .  *  *  .  *  .  


     H  H  H  H  H  H  H  I                                                  


  *<-*==+==+==+==*==*==*->.  *  .  .  .  .  .  .  *  .  .  *  *  *  .  .  *  


     H  H  H  H  H  H  I                                                     


  *<-*==*==*==*==*==*->.  .  .  .  .  .  .  .  .  .  .  *  .  .  *  .  .  .  


     I  I  H  H  H  I                                                        


  .  .  .<-*==*==*->.  *  .  *  .  .  *  *  .  .  .  .  .  *  .  .  .  .  .  


           I  I  I                                                           


  .  .  .  *  .  *  .  .  .  .  *  *  .  .  .  *  .  .  .  .  *  .  .  .  .  


                                                                             


  .  *  .  .  *  *  .  .  .  .  .  .  .  *  *  *  .  .  *  .  .  .  .  .  *  


                                                                             


  *  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  *  .  .  *  *  .  .  


                                                                             


  *  .  *  .  .  *  .  .  .  .  *  .  .  .  .  .  .  .  .  .  *  .  .  .  .  


                                                                             


  .  *  *  .  *  .  .  *  .  *  *  *  *  .  .  .  .  .  .  .  .  *  .  .  *  


T= 58


  *  *  *  *  *  *  *  .  .  .  .  *  .  .  *  .  .  *  *  .  .  *  .  .  .  


     I  I  I  I  I  I  I                                                     


  *<-*==+==+==+==+==*==*->.  .  *  .  *  .  .  .  .  .  *  *  .  .  *  *  .  


     H  H  H  H  H  H  H                                                     


  *<-+==+==+==+==+==+==*->.  .  .  .  .  .  .  *  .  .  .  *  .  .  .  *  *  


     H  H  H  H  H  H  H  I                                                  


  *<-+==o==o==o==+==+==*==*->*  .  *  .  .  .  .  .  .  *  .  .  .  .  *  *  


  I  H  H  H  H  H  H  H  H                                                  


  *<-+==o==o==o==+==+==*==*->*  .  .  .  *  *  .  .  *  .  .  .  .  .  .  .  


  H  H  H  H  H  H  H  H  H                                                  


  *==+==o==o==o==+==+==*==*->.  .  *  .  .  .  .  *  *  .  .  .  .  .  .  *  


     H  H  H  H  H  H  H  H                                                  


  *<-+==+==+==+==+==*==*==*->*  .  .  .  *  .  .  .  *  .  .  .  .  .  .  *  


     H  H  H  H  H  H  H  I                                                  


  *<-*==+==+==+==+==*==*->.  .  .  .  .  .  .  *  .  *  *  .  .  .  .  .  *  


     H  H  H  H  H  H  I                                                     


  .<-*==*==*==*==*==*->.  .  *  .  .  .  .  .  *  *  .  .  *  *  .  .  .  *  


     I  H  H  H  I  I                                                        


  .  .<-*==*==*->.  *  .  .  .  .  .  *  .  .  .  .  *  *  .  .  .  .  *  .  


        I  I  I                                                              


  .  .  *  *  .  *  *  .  .  .  .  .  .  .  *  .  .  *  .  *  *  .  *  *  .  


                                                                             


  *  .  *  .  *  *  .  *  .  .  .  .  .  .  .  *  .  *  .  .  .  .  *  .  *  


                                                                             


  .  *  .  .  *  .  .  .  .  .  *  .  .  .  *  .  .  *  *  .  *  .  .  .  .  


                                                                             


  .  .  *  .  .  .  *  .  .  .  .  .  .  *  .  .  .  *  .  .  .  .  .  .  *  


                                                                             


  .  .  *  .  .  .  .  .  .  .  .  .  .  *  .  .  *  .  *  .  .  .  *  .  .  


T= 63


  *  *  *  *  *  *  *  .  .  .  .  .  .  .  .  *  .  *  .  .  *  *  .  .  *  


     I  I  I  I  I  I  I                                                     


  *<-+==+==+==+==+==*==*->.  .  .  .  .  .  .  *  .  *  .  .  .  *  .  .  .  


     H  H  H  H  H  H  H                                                     


  *<-+==+==+==+==+==*==*->.  .  *  .  .  .  *  .  .  *  .  .  *  .  .  *  *  


     H  H  H  H  H  H  H  I                                                  


  *<-+==o==o==o==+==+==*==*->*  .  .  *  *  .  *  .  .  *  .  *  *  .  .  .  


  I  H  H  H  H  H  H  H  H                                                  


  *<-+==+==o==o==+==+==*==*->.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  


  H  H  H  H  H  H  H  H  H                                                  


  *==+==+==o==o==+==+==*==*->.  *  .  .  *  .  .  .  .  .  .  .  .  .  .  *  


     H  H  H  H  H  H  H  I                                                  


  *<-+==+==+==+==+==*==*->*  .  .  *  *  *  .  *  *  .  *  *  .  .  .  .  .  


     H  H  H  H  H  H  H                                                     


  *<-*==+==+==+==*==*==*->.  .  .  *  *  .  .  .  .  .  *  *  .  *  .  .  .  


     H  H  H  H  H  H  I                                                     


  .<-*==*==*==*==*==*->.  *  .  .  .  .  *  *  *  .  .  .  .  *  .  .  .  *  


     I  H  H  H  I  I                                                        


  .  .<-*==*==*->.  .  .  .  .  .  .  .  *  .  *  .  *  .  .  .  .  .  *  .  


        I  I  I                                                              


  .  .  .  .  *  .  .  .  .  .  *  .  .  *  .  .  *  .  *  .  *  *  .  .  .  


                                                                             


  .  .  .  .  .  .  .  *  *  *  .  *  *  .  .  *  .  .  *  *  .  .  .  .  *  


                                                                             


  .  .  .  *  .  *  .  .  .  .  *  .  *  .  *  .  .  .  *  *  .  .  .  .  .  


                                                                             


  .  .  .  .  .  .  .  *  .  .  .  .  .  *  *  .  *  *  .  *  .  .  .  *  .  


                                                                             


  .  .  *  .  .  *  *  *  .  *  .  *  *  .  *  *  .  .  .  *  .  .  .  .  .  


T= 66


  *  *  *  *  *  *  *  .  *  .  *  .  .  .  .  .  .  .  *  *  .  .  .  .  .  


     I  I  I  I  I  I  I                                                     


  *<-*==+==+==+==*==*==*->.  .  .  .  .  .  .  *  *  .  .  .  .  *  .  .  .  


     H  H  H  H  H  H  H                                                     


  *<-+==+==o==+==+==*==*->.  .  .  *  .  *  *  *  .  .  *  .  .  .  *  .  .  


     H  H  H  H  H  H  H  I                                                  


  *<-+==o==o==o==+==+==*==*->.  *  .  *  .  *  *  .  .  .  *  *  *  .  .  .  


  I  H  H  H  H  H  H  H  H                                                  


  *<-+==+==o==o==+==+==*==*->.  .  *  .  .  .  *  .  .  .  .  .  .  .  .  *  


  H  H  H  H  H  H  H  H  H                                                  


  *==+==+==o==+==+==+==*==*->.  .  .  .  *  .  *  .  .  .  .  .  .  *  *  .  


     H  H  H  H  H  H  H  I  I                                               


  *<-+==+==+==+==+==+==*->.<-*->*  .  .  .  .  .  .  *  .  *  .  .  .  *  *  


     H  H  H  H  H  H  H  I  I                                               


  *<-*==*==+==+==+==*==*==*->.  .  *  .  .  .  .  .  *  .  *  .  .  .  *  .  


     H  H  H  H  H  H  I  I                                                  


  .<-*==*==*==*==*==*->*  *  *  .  .  *  *  *  *  .  .  .  .  .  .  *  .  *  


     I  I  H  H  I  I                                                        


  .  .  .<-*==*->.  .  *  .  .  .  *  *  *  *  *  .  .  *  .  *  *  .  .  *  


           I  I                                                              


  .  *  .  *  .  .  .  .  .  *  .  .  .  .  .  .  .  .  .  .  .  *  .  .  .  


                                                                             


  .  *  .  .  *  .  .  *  .  *  .  *  .  .  *  .  .  *  *  .  .  *  .  .  .  


                                                                             


  .  .  .  *  *  .  .  .  *  .  *  .  *  *  .  .  *  *  .  .  .  .  *  *  .  


                                                                             


  .  *  .  .  *  .  .  .  .  .  .  .  .  .  .  .  .  .  *  .  *  *  .  *  *  


                                                                             


  .  .  *  .  .  .  *  .  .  .  .  .  .  *  .  .  .  .  .  .  .  .  *  *  *  
¢ PRl i M<>%´aCÅ WYSgV�@BTR>:M i _�EHG.AYKL>�W<>OTcG��îV�E y PdG�Z}PR_Ll�lNMXP y V�E y >OT
I�K^>�V�E y >OT&WXPRV i T�SDAY> y Sg_
>Ob�EHT i A<PREN_xSgMXZ¹@LM<E}Q�>�W<W%@^M<E yLi QOPk_^l Q�EmV�@BTR>���@z>�M<V�Sg_L>�_�A(WXAYM i QO�A i M<>�W�PR_�S�W[ZBWXAY>�V���PdAYK�QrKxSg_LlgPk_^l�Q�ENV�@zEmWXPdA<PREm_nC�I�K^>�W[ZBWXAY>�VéQ�Em_^WXPkW[AY> y EHG&S%Ae��Eg� y PkV�>�_^WXPREm_oS�T

¨ �



lNMXP y \2AYKL>�@zEgPk_�AYW�EgG`��KBPRQ�K
Q�ENM<M<>�W�@1EN_ y > y AYE�Q�ENV�@zEN_L>�_�A<��A[ZB@z>�W�Pk_ S G i _LQOA<PREN_xSDT�MYSDAYKL>�M%A�KxSg_lN>�EmV�>OA�MXPkQ�SDT&W<@oSHQ�>mC�U2EmV�@1EN_L>�_�A�W�Q�E i T y Pk_�A�>�MYSHQOA(��PcAYK¹>�SgQrK¹EHAYK^>�M�SDTREm_^l AYK^>�lNMXP y C¡I�KL>�Pk_a�AY>�MYSgQOA<PREm_^W:��>�M<>�EgG�Ae��E���PR_ y W�C �`_^>�EgG�AYK^>�VÔV�E y >OTk> y W<ENV�>�SgW<@z>�QOAYW(EHG�Q�K^>�V�PRQ�S�T�Q�SDA�S�TdZBWXPRW�\��KL>�M<>�SgW�AYKL>�EgAYK^>�M�Pk_�AY>�M�SHQOA<PREN_�WXAYE}E y G�EmM(S�TR>�W<W�W<@z>�QOPc�oQ�@^M<E yLi QOA<PREm_ EgG�_^>O�ÆQ�ENV�@zEm_^>�_�AYW ��PR_EgAYKL>�M	��EmM y W�\HPcAJW<>�MXb�> y G�EmMJS�MYSg_ y ENV M<> y PRWXAYMXP jLi A<PREm_%EgGxV�SDA<AY>�M	Pk_(AYK^>&@LKoSHW<>�W<@xSgQ�>&$YC ��M<EN@z>�MXA<PR>�WEgGÇAYK^>?Q�EmV�@1EN_L>�_�A�W#�ÐlNMXP y @zEgPk_�AYW $�Q�ENM<M<>�W<@zEN_ y > y AYE%AYK^>?>��aPkW[AY>�_LQ�> � _LEN_L>��aPRWXAY>�_^Q�>�EgG'S%Q�SDA�SDTcZ}A<PRQSgQOA<Pcb}PdAeZ�AYE���SHM y W�AYKL>OPRM�_^>OPklNK j E i M<W�C�I�KL>�W�>�@LM<EN@z>�MXA<PR>�W:Q�E i T y£j >�QrKxSg_LlN> y¡j Z£MYSg_ y EmVë>�M<M<ENM<WSg_ y�j Z¯AYKL>%PR_�AY>�MYSgQOA<PREm_^W`AYKL>�V�W<>OTcb�>�W�\	SHQ�Q�ENM y Pk_^l�A�EfS�WXPRV�@BTR>�M i Tk>mÏ�PdG�S�Q�EmV�@zEN_L>�_�A`��SgW:@^M<Eg�yLi Q�> y Sg_L>O�èW<E�AYKxSDA?PdAYW:SgV�E i _�A:QrKxSg_LlN> y G�M<ENV È�>�M<E�AYE�S�@zENWXPcA�Pcb�>�_ i V j >�M�\xPcA���SgW:SHW�WXPklN_L> y_L>O� M�SH_ y ENVÒ@^M<Em@z>�MXA�Pk>�W�¶aPR_�Q�SHW�>:EgG2Sg_�Em@^@1ENWXPdAY>�AYMYSg_LWXPdA<PREm_ ����KL>�M�>`AYKL>�M<>�W i TcA���SgW�A�KL> y PkWYSg@B�@z>�SHM�SH_^Q�>�EgGFS�G�EmM<V�>�MXTcZ�>��aPRWXA<PR_Ll(Q�ENV�@zEm_^>�_�A $	��>`M<>�V�E�b�> y SDTcTzPdAYW�@^M<Em@z>�MXA�Pk>�W�\�W<E�AYKxSDA&AYK^>�_L>��aAA<PRV�>�PdA���SgW�@^M<E yLi Q�> y PcA�Q�E i T y SHW�W i V�>`_^>O�ÓEN_L>�WOCJ·e_�A�KL>�V�E y >OTÐ\aímQ�SDA�SDTcZBW[PkW<í%A�E}Em��W[PkV�@aTcZ�AYKL>G�ENM<V EgG�M<>�V�E�b}PR_Ll�Q�ENV�@zEm_^>�_�AYW?G�M�EmV MYSg_ y ENV�TdZ W�>OTk>�QOAY> y TRE}Q�S�A<PREN_LW%EHG�AYK^>�G i _^QOA<PkEN_xSDT�W<@oSHQ�>m\Sg_ y @ i A<A<PR_Ll%AYK^>�V¤AYE%AYK^>:lNMXP y @zEgPk_�A���KLENW<>:@^M<E yLi QOA<PREm_���SgW�íNQ�SDA�S�TdPRÈ�> y íBCI�K^>:V�E y >OTv��SgW?S j Tk>�AYE�@^M<E yLi Q�>:M<>�W i TcA�W�AYKxSDA�PR_ y PkQ�SDAY> y AYK^>�>�V�>�M<lm>�_^Q�>`EHG�W<>OTdG��¸W�>OTk>�QOA<PR_Ll>Ob�EHT i A<PREN_�Sg_ y W<K^E���> y AYKL>2W<@zEm_�A�Sg_L>�E i W	G�EmM�V�S�A�PkEN_%EHGoímV�>�Sg_BPR_LlgG i TRí`WXA�S j TR>&WXA�M i QOA i M<>�W�\DPR_%W<@BPdAY>EgGFAYK^>:EN_LlNEHPR_Ll�W<>OTcG��îV�E y Pd�xQ�SDA<PREm_ ��M<>�S�TdPRÈ�> y SgW�AYKL>�MYSg_ y ENVéQ�KoSH_^lm>�EHGJQ�EmV�@1EN_L>�_�A�@LM<EN@z>�MXA<PR>�W
$Sg_ y AYK^>�EgAYKL>�M(_LEgPRW<>O�ÐTdPk�N>�>OTk>�V�>�_�AYW�CºI�KBPRW���SHW%AYK^>��oM<WXA�@LM<E}EgG�AYKxSDA ��¨ $:W�>OTcG��îV�E y Pd�xQ�SDA<PREm_¹EgGAYK^> y PkW<Q i W<W<> y AeZB@z>�PkW?M�>�S�TdPkÈ�S j TR>m\	SH_ y AYKxSDA � ( $�PcA?Q�Sg_�Tk>�S y AYE�íHPR_�AY>�M<>�W[A<Pk_^lmí j >�KxSOb}PRE i M�C��F>�M[�V�Sg_L>�_�A(Q�S�A�SDTdZ}A<PkQ�W<>OAYW �ÐWXPRV�PdT�SgM(AYE���KoS�A�SgM<>�Q�SDTcTR> y ¦�S i �nV�Sg_£W�>OAYW
$���>�M<>�G�E i _ y A�E�G�EmM�V SgWW<>OTdG��¸Q�EN_LWXPRWXAY>�_�A�W<EgT i A<PREm_^W`EHGuAYKL>�W<>OTcG��îV�E y PdG�Z}PR_Ll�@^M<E}Q�>�W<W�Em_�AYK^>:lNMXP y C¢ PRl i M<>�´}CfW<KLE���W(bmSgMXPkE i W%WXArSHlN>�W�EgG�W i QrK¹S�WXPkV i T�SDA<PREm_n\ j SHW<> y EN_Õ¥§¦(SHV�@aPkW%Sg_ y U&W��SH_�Z}P¨D©m³�± ª C2I�K^>:V�E y >OTnKxSgW j >�>�_�WXPklN_BPd�xQ�Sg_�A<TdZ y >Ob�>OTkEN@z> y >�_�>��aAY>�_ y > y W[Pk_^Q�>`AYKL>�_nC
� ß?+ � ��� � ä ; ~ +.6

Å,V�EmM�>`M<>�Q�>�_�A&V�E y >OTÐ\���KaPkQrK�PR_�GÐSHQOA�PkW�WXA<PdTcT i _ y >�M�SHQOA<Pdb�> y >Ob�>OTkEN@LV�>�_�AD\N��PcTdTv_LE�� j > y PkWX�Q i W�W<> y Pk_ y >OA�SDPdTîCF·¸A�PRW j SHW<> y EN_�S�lm>�_^>�MYSDTxWXAYM[Pk_^lH�î@LM<E}Q�>�W<W[Pk_^l?T�SH_^l i SHlN>`Q�S�TdTR> y������ \ y >Ob�>OTkEN@z> yj Z�AYK^>�S i A�KLENM`AYENlm>OAYK^>�M���PdAYK�¬£C � SgM<lgZaSgW�C��ÓKoS�A���PdTcT j >�@LM�>�W<>�_�AY> y KL>�M�>�PRW�S�M<>�@zENMXA?EHG2AYKL>WXZBWXA�>�V � W j SHWXPRQ�WXAYM i QOA i M�S�TLQ�EN_LW[AYM i QOA�PkEN_�SH_ y W<ENV�>�Q i M<M<>�_�AJ>��^@1>�M[PkV�>�_�A�WÇAYKoS�A&SDPkVâSDA�AYKL>�WXA i^y ZEgGFAYK^>?@LM[Pk_^QOPk@aTk>�W�E i A<TdPk_^> y Pk_�AYK^>:>�SgMXTcPR>�M�W<>�QOA<PREm_^W�C
����� PRW�@xSgMXA�EHG�S�Q�ENV�@BTR>���V�E y >OTcTdPk_^l�>�_�b}PRM<Em_^V�>�_�A�A�KxSDA�V�Sg�N>�W�@zENW<WXP j TR>:AYK^>`PR_�AY>�MYSgQOA<Pcb�>y >Ob�>OTREm@^V�>�_�A�SH_ y W[PkV i T�SDA<PkEN_�EHGuS(��P y >`QOT�SHW�W�EgG j PREgTkENlHPRQ�SDTcTdZfM�>OTk>ObmSg_�A�Q�ENV�@ i A�SDA<PREm_oS�TnV�E y >OTkW�\PR_LQOT iLy PR_Ll�W<>�V�Pd�¸Q�ENV�@ i A�S�A�PkEN_xSDTvWXPRV i T�SDA<PREm_^W�EHGJQ�EmV�@1EN_L>�_�A��¸WXZBWXA�>�V�W�CI�K^>�V�E y >OTdTcPR_Ll�>�_�b}PRM<EN_LV�>�_�A�@^M<E�b}P y >�W�A�E}EHTRW�G�ENM�AYK^> S i AYENV�S�A�PkQ�V�SDPR_�AY>�_xSg_LQ�>�Sg_ y AYKL>WXPRV i TdA�SH_^>�E i W%>��^>�Q i A<PREm_�EgG?S�@zEm@ i T�S�A<PREN_
EHG�@LM�EmlNMYSgV�W(AYKxSDA�Em@z>�MYSDAY>�EN_¹>�SgQ�K�EgAYKL>�M�Sg_ y EN_AYK^>�V�W<>OTdb�>�W�C�w�>�WXP y >�W�AYK^>�W<>:_^>O� AYE}EgTkW�\xAYK^>�M<>�SgM<>(W<>Ob�>�M�S�Tv��SOZBW�G�EmM�PR_�AYM<E y^i QOPR_Ll�V�EmM�>:Q�EN_�b�>�_a�A<PREm_oS�TzíN>�M<M<ENM<W<í ��TcPR�N>`_LEgPkW<>&$�\LSg_ y AYKBPRW�lHPdb�>�W�AYKL>�WXZBW[AY>�V AYKL>�@zEHAY>�_�A�P�SDTxG�ENM&S�MYSH_ y ENVâW<>�SgM<Q�K%PR_�SG i _^QOA<PREm_oS�TÇW�@xSgQ�>mC&I�KBPRW�T�SDA<AY>�M�@LM�Em@z>�MXAeZ�PRW�W<KxSgM<> y�j Z�V�SH_�Z�M<>�Q�>�_�A�>Ob�EgT i A<PkEN_xSgMXZ�WXPRV i T�SDA<PREm_^W�\Sg_ y PdA&PRW&EN_L>��}_LE���_�A�E j >`SH@^@BTdPkQ�S j TR>�AYE�Em@aA<PkV�PkÈ�SDA<PREm_�A�SHW��}W j SgW<> y EN_ j PkEgTREmlgPkQ�SDTnV�>�QrKxSg_BPRW<V�W

�¸SgW�>��^>�V�@aTcPd�x> y¹j Z¹lN>�_L>OA<PRQ�S�TRlmENMXPdAYKLV�W�\�SH_ y EgAYKL>�M�W[ZBWXAY>�V�W
$�C ����� \2KLE���>Ob�>�M�\2G�E}Q i W<W<>�W�EN_W<ENV�>OAYKaPk_^l�>OTRW<> �îSHW�Pk_�GÐSgQOA�AYK^>�M<>�PRW�_^E(Pk_^KL>�M<>�_�A�_L>�> y PR_ ����� G�ENM�W<>OTcG��îM<>�@LM�E yLi QOA�PkEN_	\a��KBPRQ�K�PRWÀ�Ä^Á��m>OZ�GÐSHQOA�EmM�WXA i^y PR> y PR_ �`Å�� W`SH_ y EgAYK^>�M�>Ob�EHT i A�PkEN_xSgMXZ�WXPkV i T�SDA<PREm_^W
$YC
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I�KL>:W[AYM i QOA i M<>`EgG ® � �

����� PRW j SHW<> y EN_fS(V�SgQ�KaPk_^>O�¸Q�E y >O�ÐTdPk�N>�Pk_^WXAYM i QOA<PREm_�W<>OA y >�WXPklN_L> y AYE�SDTcTRE�� i _aPcb�>�M<WYSDTvQ�ENV��@ i A�SDA<PkEN_ j >�WXP y >�W�W�>�MXb}Pk_^l�SgW�AYK^>?W i^j WXAYM�S�AY>�G�EmM�AYK^> j PREgTkENlHPRQ�SDTFWXPRV i T�S�A<PREN_��HC
I�K^> ����� PR_LWXA�M i QOA<PREN_ W<>OA�PkW`M�>�Q�SH@aPcA i T�SDAY> y PR_

¢ PRl i M<>�±�C?Sg_ y ��PcTdT j > y PRW<Q i W<W<> y T�S�AY>�MOC�ÅG�ENM<V�SDT y >O�o_BPdA<PkEN_�EHG.AYKL>�T�Sg_Ll i SglN>:PRW�lgPdb�>�_�PR_�AYKL>�Å`@L@z>�_ y Pd�nC
Å`_¹PkV�@1ENMXA�Sg_�A�QrKxSgMYSHQOA�>�MXPkW[A<PkQ�EgG ® � �ÕPRW�PcA�W�Q�EmK^>�M<>�_�A�ÌYÀ�Â�Ê�Í}ÛNØR¾1ÂY¼D»�ÁOÌ�ÌYÊ�Í}Û�@^KBPdTkENW<EN@LK�ZmC ·îAM<>�SDTcPRÈ�>�W���KxSDA?��SgW:SH_�A�PkQOPR@xSDAY> y PR_

¢ Pkl i M�> � C(Å`V�Em_^l�EgAYKL>�M�AYKaPk_^lmWO\nA�KBPRW?V�>�Sg_LW�AYKxSDAD\	WXAYM[PkQOA<TdZW<@z>�Sg��Pk_^l^\1AYK^>�M<>:PRW?_^E�@^K�ZBWXPkQ�SDT�S y^y M<>�W<W�SHW<W�E}QOP�SDAY> y ��PdAYK�AYK^>�@^M<ENlmMYSgVÑPR_LWXA�M i QOA<PREN_LW�C�µ`SDAYKL>�M�\AYK^>�M<>%PkW%S�¾xÃgÀÐÀeÁOÂ�Í^Øe½�ÃgÀe»�Ä�Ê�ÍaÛ�¾1ÂY¼D»�ÁOÌ�Ì&��KL>�M<>%AYK^>�SgM<l i V�>�_�AYW?EgG�A�KL>�EN@1>�M�S�A<PREN_LW%SHM<>%P y >�_�A�Pc�o> ySgW�T�S j >OTkW y PkM<>�QOA�TcZ�Em_�A�KL>(>��^>�Q i A<PR_Ll�@^M<EmlNMYSgVéTcPRWXAYW�C�·e_BG�ENM<V�SDTcTdZm\zA�KBPRW�PkW`V i QrK�TcPR�N>�A�KL>(W<@xSDA<P�S�TV�>�QrKxSg_BPRW<V j Z���KaPkQrK�V�EgTk>�Q i Tk>�W�Q�SH_��x_ y >�SHQrK�EgAYK^>�M y PkM<>�QOA�TcZmC
ÅÒAeZB@aPkQ�SDT�EN@z>�MYSDA<PkEN_ÎEgG`AYKaPkW�W[ZBWXAY>�V PRW�S�W iLj W[A<PcA i A<PREm_n\�PR_
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String Processing Language

registers (16 bit): [stack: STCKSIZE x 16 bit]

S1 address register S2 address register

I1 index register I2 index register

D1 data register D2 data register

instruction set (8 bits, 28 instructions):

-----------------------------------------------------------------------

control instructions

ADR find pattern or empty room, write in (S1, I1)

JMP goto pattern or [S1, I1]

IF goto pattern or [S1, I1] if D1 != 0

CALL subroutine call at pattern

RET return to last CALL

REP repeat D1 times

EREP end of repeat block

-----------------------------------------------------------------------

register instructions

LD load [S1,I1] or @pattern to D1 (i.e. "read")

DL download D to [S2, I2] or to pattern (i.e. "write")

PUSH D1 to stack

POP stack to D1

MOV next byte into D1

XCH0 exchange (S1, I1) <--> (S2, I2)

XCH1 exchange D1 <--> I1

XCH2 exchange D1 <--> S1

XCH3 exchange D1 <--> D2

SWP exchange bytes of D1

-----------------------------------------------------------------------

arithmetical and logical instructions

ADD add [S1, I1] or @pattern to D1

SUB sub [S1, I1] or @pattern from D1

RADD add stack to D1

RSUB sub stack from D1

NAND bw. D1 and stack

SHL D1 = 2*D1

-----------------------------------------------------------------------

transfer instructions

COPY block copy from pattern to [S2, I2]

DEL delete pattern

INS insert pattern at [S2, I2]

-----------------------------------------------------------------------

metaphysical instructions

RND set D1 random

WISH insert rnd string of rnd length to [S2, I2]¢ PRl i M<>�±�CI�KL> ����� PR_LWXA�M i QOA<PREN_�W<>OA
w�>�WXP y >�WJAYK^>�W<>m\NA�KL>�M<>�WXA&EgG ����� PkW2Q�Em_^Q�>�M<_L> y ��PcAYK�Q i WXAYENV�SgMXZ�Q�EmV�@ i ArS�A<PREN_LW�CuÅ ��ENM<��PR_LlV�>�V�ENMXZ�PRW�@LM<E�b}P y > y PR_�AYKL>�G�EmM�VÒEgG'M�>�lHPRWXAY>�M<WO\oSH_ y ��>:KxS�b�>%S�TRW<E�PR_�AYM<E y^i Q�> y AYKL> i W i S�TÇSgMXPdAYKB�V�>OA<PRQ�Sg_ y TRENlHPRQ�S�TuEm@z>�MYSDA<PREm_^W�AYENlm>OAYK^>�M���PdAYK�Pk_^WXAYM i QOA<PREm_^W�G�EmM��xE��4EHG�Q�EN_�AYM<EgT ��TdPk�N> j MYSg_LQrKBPR_LlENM�QOZBQOTR>�W
$YCFI�KaPkW�@xSgMXA�PkW�GÐSDPkM[TcZ�WXA�Sg_ y SHM y Sg_ y _^>�> y _^EHA j > y >OA�SDPdTk> y KL>�M�>mC
%`E��èAYKL>�W<>(PR_LWXA�M i QOA<PREN_LW:Q�Sg_ j > i W<> y G�ENM:Q�EN_LW[AYM i QOA�Pk_^l j PkEgTkENlgPkQ�SDT�V�E y >OTkW`PRW j MXPR>��LZ y PkWX�Q i W�W<> y _^>��aADC
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substitution succeeds substitution fails

Bj

A i Ai

A  --> B4 4
rules

targets

¢ PRl i M<>%³aC¬ SgM<�NE�b�_LENM<V�SDTÇS�TRlmENMXPdAYKLV
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��G�@xSgMXA<PRQ i T�SHM�PR_�AY>�M<>�W[A`PkW�AYK^>:G�EgTdTkE���PR_Ll�KBPR>�MYSgM<QrK�Z¯EgG�lmE�SDTkW`A�KxSDA?Q�SH_ j >%SHQrKBPR>Ob�> y Pk_¯AYKBPRW>�_�b}PRM<Em_^V�>�_�ADCft&SHQrK¹WXAY>�@ j MXPk_^lmW i W�QOTRENW<>�M:A�E Q�EmV�@1EN_L>�_�A��¸WXZBWXA�>�V�W�\	AYK^>�T�SHWXA�>OTR>�V�>�_�A�EgG�AYKL>TdPkWXA�C
]`_BPdb�>�M<WYSDTÇI i MXPk_^l�¬ SgQ�KaPk_^>�W

Å,]`_BPdb�>�M<W�S�TnI i MXPR_Ll�¬ SgQ�KaPk_^>`Q�SH_ j >`M<>�S�TdPRÈ�> y PR_�AYKaPkW�WXZBWXAY>�VèPR_�W<>Ob�>�M�S�Tz��SOZBWOC ��_L>�PRW j Z��MXPcA�Pk_^l¯S�WXPR_LlgTk>�W�@1>�QOP�SDT ����� @LM<ENlmM�SHV ��PcA�K�_LE�MYSg_ y EmVÑ>O�n>�QOAYW�\1_LE�W<>OTdG��¸@^M<EmlNMYSgV�V�PR_LlB\.SH_ y_LE i W<>�EgG&AYKL>%TdPRWXA<�¸@^M<E}Q�>�W<WXPR_Ll�PR_LW[AYM i QOA�PkEN_LW�C�I�KL>��m>OZ�P y >�S�PRW�\.PR_�Sg_�Z�Q�SgW<>m\	AYKoS�A�AYKL>�@oS�A<A�>�M<_V�SDAYQrKBPR_Ll(Em@z>�MYSDA<PREm_^W�W<K^E i T y�j > i W<> y G�ENM�>�WXA�S j TdPRW<KBPR_Ll�Sg_ y M<>�V�E�b}Pk_^l�S%@zEgAY>�_�A<P�S�TdTcZ i _BTdPRV�PcA�> ySgV�E i _�A&EHGzG�M<>�>OTdZ�S y^y M<>�W�WYS j Tk>�AY>�V�@1ENMYSDTLV�>�V�ENMXZ(Pk_�AYKL>�G�ENM<VâEHGJÍzÁ �¹ÌYÀ�Â�Ê�Í}ÛNÌ�¿BÍLÊ��O¿oÁ�Ö°Ú(ÖcÃ�Ü�Á�Ö�ÖcÁrÙÜOÚ?¾oÃHÀ�À[ÁOÂrÍLÌ<CJI�KL>�W<>�Q�Em_^WXA<PdA i AY>�AYKL>�>��aAY>�_ y S j Tk>`ArSH@z>:EgGÇA�KL>:I i MXPR_Ll�¬ SHQrKBPR_L>mC
íN=:S�ArS%>�S�AY>�M�W<í

® ZBWXAY>�V�W`_BPRQ��}_oSHV�> y í y S�A�S�>�SDAY>�M<W<í�SHM�>�@xSgMYS�TdTR>OT2_^Em_^MYSg_ y ENV @^M<EmlNMYSgV�W`AYKoS�A i W<>�S�@zEm@a�i T�SDA<PkEN_�EHG�WXAYMXPR_LlNW:G�ENM?A�KL>�WXPRV i TdA�SH_^>�E i W:>��^>�Q i A<PkEN_ EgG�SgM j PdAYMYSgMXZ ArSHW<�}W(SH_ y Q�ENV�V i _aPkQ�SDAY> j ZTR>�SOb}Pk_^l:_^Em_^>��^>�Q i A�S j TR>�AYMYSgQ�>�W���PîC >mC.T�S j >OTdTk> y�y S�ArS`WXAYMXPR_LlNW
$	AYE j >�@BPRQ��N> y%i @ j Z�EgAYK^>�MF@^M<EmlNMYSgV�W�C·e_�AYKaPkW`��SOZ Em_^>�Q�SH_¯>�SHWXPdTdZ M<>�S�TdPRÈ�>�Sg_�Z @xSgMYSDTcTR>OT�Q�EmV�@ i ArS�A<PREN_	\xPk_¡S y >�WXPklN_�AYKoS�A�W<KLE���W?W<ENV�>WXPRV�PdT�SgMXPdA<Pk>�W�A�E�=�C��`>OTR>�M<_�AY>�M � W��uÊ�Í1Ù�Ã`W[ZBWXAY>�V ¥ U�SHM�MXPk>�M�E�SH_ y �`>OTR>�M<_�AY>�M�¨D©N© � ª C
í ��M<EmlNMYSgV >�S�AY>�M�W<í

I�KaPkW.PkWJS�V�ENM<>�TdP j >�MYSDTBWXAYM i QOA i M�>J��K^>�M<>�AYK^>�M<>JPkWu_LE y Pc�n>�M<>�_^Q�> j >OAe��>�>�_ y SDA�S�SH_ y @LM<ENlmM�SHVfC·e_ ����� W i Q�K y Pd�n>�M<>�_LQ�>�WvQ�Sg_:EN_BTdZ j >&V�S�PR_�A�SDPk_^> y�j Z�S�b�EgP y Pk_^l`AYK^> i W<>2EHGoQ�>�MXA�SDPk_�Em@z>�MYSDA<PREm_^W�¶NPdG
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��>�@LM�EmlNMYSgVèAYKL>�WXAYM[Pk_^l:WXZBWXA�>�Vè��PdAYK�_^E�M<>�W[AYMXPRQOA<PkEN_LWJ��>�E j ArS�PR_�@^M<EmlNMYSgV�WJAYKoS�A&M<>�S y Sg_ y ��MXPdAY>>�SgQ�K�EgAYKL>�M�� W&Q�E y > y >OTcP j >�MYSDAY>OTcZmC �£>�Q�S�TdToAYKL>�VèíN@LM<ENlmM�SHVâ>�SDAY>�M<W<í j >�Q�S i W<>�EgAYKL>�M�@^M<ENlmMYSgV�W&SgM<>AYK^>OPkM�íHG�E}E y í^\BAYE j >?AYMYSg_LW[G�EmM<V�> y �Ðí y PRlN>�WXAY> y í $2EmM�AYE j > y >�WXAYM<E�Z�> y �Ðí i W<> y�i @^í�$YCÅ`WFS�W<@z>�QOP�S�T}>��oSgV�@BTR>m\NS���P y >'bmSHM[Pk>OAeZ�EgGxQ�ENV�@ i AY>�Mnb}PRM i W<>�W'Sg_ y b}PRM i W y >OG�>�_^W<>�V�>�QrKxSg_BPRW<V�WQ�Sg_ j >���M[PcA<A�>�_ SH_ y AY>�WXAY> y PR_ ����� \^��PdAYKLE i A?V�Sg��PR_Ll�KoSHM<VéAYE�AYKL>(>�V j > y^y PRl�WXZBWXAY>�V�C �£ENM<�EN_�A�KL>:W[A iLy Z�EgGÇAYKaPkW�@zEmW�WXP j PcTdPdA[Z�PRW i _ y >�M�@^M<EmlNM<>�W<WOC
¬�EgTk>�Q i T�SgM�Q�EmV�@ i AY>�M�W

¬�EHTR>�Q i T�SgM�Q�EmV�@ i AY>�M�WfSgM<>ºPk_aG�EmM<V�S�A<PREN_4@LM�E}Q�>�W<WXPR_Ll
WXZBW[AY>�V�W�AYKxSDA i A�PcTdPkÈ�>�@^MXPk_^QOPk@aTk>�W�EgGV�EgTk>�Q i T�SgM�PR_�AY>�MYSgQOA<PkEN_LW�¥ U2Em_^MYS y ¨�©N³m² ª C ��GuAYKL>(bmSgMXPRE i W`G�EmM�V�S�TdPRÈ�S�A<PREN_LW?EgG�W i QrK WXZBWXA�>�V�W�AYKxSDAQ�Sg_ j >�_oS�A i MYSDTcTdZ
M<>�SDTcPRÈ�> y PR_ ����� \'��>�_LE��ÒQ�EN_LWXP y >�M%AYK^> �	P j >�M<V�SH_¹V�EgTR>�Q i T�SHM�Q�ENV�@ i AY>�M<W¥ �vP j >�M�V�SH_ ¨D©�±g© ª C
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1¢ PRl i M<>%©aCÅ �vP j >�M�V�SH_�Q�ENV�@ i AY>�M
Å �	P j >�M<V�SH_ V�EHTR>�Q i T�SHM`Q�ENV�@ i AY>�M�PRW�S�@xSDA<AY>�M<_a�¸V�SDAYQrKBPR_Ll�Sg_ y M<>O��M[PcA<PR_Ll�WXZBWXA�>�V ��PdAYK£S¬ SgM<�NE�b Q�Em_�A�M<EHT��xE��(C(µ�>�Q�SDTcTuG�M<ENV ¢ PRl i M<>�³}C�AYKoS�A`AYK^>�¬ SHM��mE�bºQ�Em_�AYM�EHT �xE�� PkW�AYKBPRW�Ï�·îG&W iLj �WXA<PdA i A<PkEN_ � �FÏ ���������uGÐSDPcTRW�\olNEgAYE � ������¶aPcG.PcA�W i Q�Q�>�> y W�\�lmE j SHQr��AYE � ��C'·[_�S(WXAYMXPR_Ll�@^M<E}Q�>�W<WXPR_LlWXZBWXA�>�VÒA�KBPRW?Q�SH_ j >(M<>�SDTcPRÈ�> y ��PcA�K�S�W[TcPRlmK�A�V�E y Pd�xQ�SDA<PREm_nC?ÅèWXA�MXPk_^l �5�&PRW?W i @L@BTR>�V�>�_�AY> y ��PcA�K
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<statement> ::= <single instruction> | <string> | <transfer> | <move> 

<string> ::= <string instruction> <global pattern> |

             <string instruction> <local pattern> |

             <string instruction> <empty pattern> 

<transfer> ::= <transfer instruction> <direct pattern> |

               <transfer instruction> <indirect pattern>

<global pattern> ::= " <pattern> <eos>

<local pattern> ::= <pattern> <eos>

<empty pattern> ::= " <eos>

<direct pattern> ::= <pattern> <eos>

<indirect pattern> ::= " <pattern> <eos>

<pattern> ::= <character> <pattern> | <character>

<move> ::= MOVE <byte>

<string instruction> ::= ADR | JMP | IF | CALL | LD | DL | ADD | SUB

<transfer instruction> ::= COPY | DEL | INS

<single instruction> ::= RND | WISH | REP | EREP | RET | PUSH | POP | XCH0 |

                         XCH1 | XCH2 | XCH3 | SWP | RADD | RSUB | NAND | SHL

<character> ::= ’ ’ | ’!’ | .. | ’}’ | ’~’

<byte> ::= 0 | 1 | .. | 255

<eos> ::= 0
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