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e4gVh	[lZ�X	W�k�Y]^Î���íh.t4w�^ `baAcáh	W�rKWlr(gih.[jr�w���r(h	U��Ty&r�SVt4~�[jX�Y�X	k�rKr� 9[jr(t*[�w4r(YlSV~	t4r(w�[lXM�{X	W����Ar(gig<��SV[j�
[l�4rzX.[j�4r(W]^4È/t�X.Wlw4r(Wb[lX|Z�h	U(SigVSV[jh	[lrI[l�4rz��W�SV[jSVt4~|X.Z<�Ar(yTYlr(Wl�9SVU�r(Y]�4h|Z�W�h	k�r��{X	W��|�4h.Y�y&r�r(t�w4r(�	r(giX.e�r(w
[l�4h	[{h	gVgiX"��YAhIt9u4kzy�r(W{X.Z�gih.t4~	u�h	~	r(Yd[lXI�{X	W��z[lX	~	r([j�4r(WAy9x�U�X.k�e4SigVSVt4~z[l�4r�kÖh.gig&w4X"��tv[lXzhzU�X.kKk�X.t
SVt9[jr�W�k�r�w4SVh	[lr_gih.t4~	u�h	~	r9^.�bW�~	u4h.y4gix9�*ðbRT����r�yGY�r�W��9SiU(r�Ysh	W�r=giSV�	r(gixM[jX�W�r��.X	gVu4[jSVX	t4SV¦�r�[j��r_�Ah"xvu�Ylr(WlY
SVt9[jr�W�h	U([���SV[j��h.e4e4gVSiU(h	[jSVX	t�Y]����SV[j��h	e4e�giSVU�h.[jSVX	t4Y=y&r�SVt4~�Sit9�	X.�	r(w�h	U(WlX.YlY�[j��rKÈ/t9[lr�W�t4r�[]^&c��*u�Y]�<���íSVY
h.tMSVk�e�X.Wl[lh	t9[�gih.t4~	u�h	~	r9^
cCW�h	t�YlgVh	[lSit4~M�dW�X	gVX	~M[jX����íe4W�X"�9Siw4r(Y=hMk�r�h.t4Y_X	Zdu4YlSVt4~��dW�X	gVX	~M��Si[l�4SVt�[l�4r�^ `�adcÛ¥�Wlh.k�r��{X	W����

h.Y��AWlX.giX.~vU�h.t�[l�4r�t�y&rK[lWlh.t4Y�gih.[jr�w�¤4WlY�[=[jX����íh	t�w�[l�4r�t�[jXP[j�4rT^ `baAcáÈ/t9[jr(Wlk�r�w�Sih.[jrK��h	t�~	u4h.~	r*�
R ñ È/�{^�c��4SVY�r(t4h	y4gVr�Y�u4Y=[jXP[jh.�	rQh.w4�]h	t9[jh.~	rzX	Z<[j��rzU(giX.YlrzWlr(gih.[jSVX	t4Y��4SVeTy�r([/�Ar(r�tÌ���Þh.t4w�^ `baAc�Sit
h��{h"xv[j�4h.[��AX.u4gVwMt4X.[sy�r_e&X	Y�YlSVy4gVr_SiZj��Z�X	W�r� 9h.kKe�gir9�*�Ar_u4Y�r�w © `bªá�dW�X	gVX	~I[lX�[jW�h	t4Y�gih.[jr=�dW�X	gVX	~z[jX
R ñ È/���*SVhT��^
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�ÞZ�u4t4U([jSVX	t4h.g�giX.~	SVUPgVh	t�~	u4h.~	r*�CU(h	gVgir(wÌRTr(WlU(u4W�xfm �.Ç��Î�&o	���	�¢p/�ÎSVY�h"�6h.SigVh	y�girPZ�X	W�u4Y�r���Si[l�Û^ `�adcI^
RTr(WlU(u4W�x*��w4r�Y�e4SV[jrËy&r�SVt4~ Wlr(kKSVt4SVYlU(r�t9[�X	Z|�AWlX.giX.~&��SiY�h Z�u4gVgixáw4r�U(gih.Wlh.[jSV�	r�gVh	t�~	u4h.~	r*^bc��9u4Y"��[j�4r
w4r(�	r(giX.e�r(WlY<X.Z�RTr(WlU(u4W�xQw4SVw�t4X	[<�4h"�.rs[jX_w4r(h	g4��SV[j��SVYlY�u4r�Ydh	W�SiY�Sit�~�Z�W�X	ká[j�4r�u�Ylr�X.Z��AWlX.giX.~�U(u4[jY"^]c��4r
y4h.YlSVU{Ylx9t9[jh. _X	Z�R�r�W�U�u4W�x_SiY<Y�SVkKSVgVh	W<[jX�[j��h	[<X	Z��dW�X	gVX	~:����SV[j��h	w4w�r�wKt4X	[lh	[jSVX	tzZ�X	W<k�X9w4rsw4r�U(gih.Wlh.[jSVX	t4Y
h.t4w�Z�u4t4U([jSVX	tÚw4r(U�gVh	W�h	[lSiX.t4Y]^<�{r(U�h.u4YlrGR�r�W�U�u4W�x�SVY|w4r(U�gVh	W�h	[lSi�.r*�ÎÈ��:×é��h	Yv[lX�y�r�e4W�X	~	W�h	k�k�r�wËy9x
e4h.YlY�SVt4~=h_�6h.WlSVh	y�girsh	W�X	u�t4wz[l�4h	[dWlr(e4Wlr(Ylr(t9[jY<[j��r�U�u4W�Wlr(t9[Kî«Y�[jh	[lr�ï:^6È/tKk�h.t*xzU�h.Ylr(Y]�6SV[�U�h.t�y�r�w�Si¡�U�u�gi[
X.W{[lr�w4SVX	u�Y�[jX�[jW�h	t4Y�gVh	[jr=r( *SVY�[jSVt4~��dW�X	gVX	~Ih.e4e4gVSiU(h	[lSiX.t4Ys[jX�RTr�W�U�u�Wlx9^	c���SiY�SVY�y&r�U�h.u4Y�r�RTr(WlU(u4W�xvw4X9r�Y
t4X.[AY�u4e4e&X	W�[dZ�h.SigVu4W�r�w�WlSV�	r(tvgiX9X.e4Y]�	u4Y�r�Wsw4r(¤4t4r�wMX	e&r�W�h	[lX	W�YdX	W{w4SVq�r(Wlr(t4U�r�giSVY�[jY��	h.t4w|[l�4r�Ylu4e�e�X.Wl[{Z�X	W
U(u4[jY�h.t4wPÈ��&×�SVY�w4SVq�r(Wlr(t9[�Z�WlX.kà[j�4h.[�X	Z��dW�X	gVX	~:^¢c��4r(Ylr=SVYlY�u4r(Y�h	W�r�w�r�h	gV[���SV[j��Sit���r(Z�r�W�r�t4U(rvm �.¨¢pß^
�bt4X.[j�4r(W=�Ah"xGSVt�����SiU����dW�X	gVX	~|U(X	u4gVw�y&r�u4Y�r�w���Si[l�4Sit�[j��rG^ `baAcáZ�W�h	k�r��{X	W���SiY=y9xT[lWlh.t4YlgVh	[lSit�~

�AWlX.giX.~_w4SiW�r�U([jgVx�[jXIR ñ È/�{^.ÐbX"�{r��.r�W"�]SVZ}�Ar�[jW�h	t4Y�gVh	[jrb[j�4W�X	u4~.�����T�¢[l�4r���� U(X	k�e4SVgir(WA��SVgVg&w�XIkIu�U��
X.Z�[l�4rQX.e4[jSVk�Si¦(h	[jSVX	t�Z�X.Wbu4Y"�9h	t�wGZ�r�� gih.t4~	u�h	~	r(Y]�*SVZÎh	t9x*�4h	W�r=SitGhvy&r�[l[jr(Wbe&X	Y�Si[lSiX.tG[jX�e4W�X9w4u4U�rI�Ar(gig
X.e4[jSVk�Si¦(r�w�R ñ È/�ËU�X9w4rK[j�4h.tË���T^&c��4SVY_e4W�X"�9Siw4r(Y�h�Y�[jW�X	t4~MSit�U�r�t9[lSi�.rzZ�X.W_~	r�t�r�W�h	[jSVt4~MU�X9w4rK[j�4h.[�SVY
h.YQU�gVX	Y�r�h	YQe&X	Y�YlSVy4gVr�[jXGU(X*w�r���WlSV[j[lr�t�y9x�e4W�X	~.Wlh.k�kKr(WlY���[j�4rG���nU(X	k�e4SVgir(WQYl��X	u4gVw�y�rvy&r�[l[jr(WQh	[
X.e4[jSVk�Si¦(Sit4~�[l�4SiYbU�X9w4r_[j��h	tPh	[�X	e�[jSVkKSV¦�SVt4~�k�h	U��4SVt4r(£�~.r�t4r(Wlh.[jr�wMU�X9w4r=[j��h	[�SVY�gir(YlY�SVw4SVX	k�h	[lSiU9^
��r�w4r��.r�gVX	e&r�w��A�Þm �	¬	p�y9x�e�X.Wl[lSit4~Ih	t4w�r( *[lr�t4w�Sit4~z[j�4r��dW�X	gVX	~=[jXz®.h"�]h_[lWlh.t4YlgVh	[lX	W"�]�dW�X	gVX	~v��h.Z�Âr*^

��rTZ�X	u�t4w�[j�4h.[�[j�4r(Wlr��Ah.Y�YlU(X	e&rGZ�X	WvSVt9[jr�W�r�Y�[jSVt4~��{X	W���X	tËSVk�e4gir(k�r�t9[jSVt4~�Z�X.Wv�d�ÍYlX.k�rPX.Z=[j�4r
k�h	t9x�r� 9SVYl[lSit�~Mr( *[lr�t4Y�SVX	t4Y�X	Z��AWlX.giX.~&^4È/t�e4h.Wl[lSiU(u4gih.W�SV[�SiY=u4Y�r�Z�u4gÎ[lXMh.w4w�Y�u4e4e&X	W�[bZ�X.W�U(X	t4U(u4W�Wlr(t4U�x
y9xK[jh	�9SVt4~Qh.w4�]h	t9[jh.~	r�X	Z:[l�4rbkzu4gi[lSi£«[j��Wlr(h	w4SVt4~QU(X	t4Y�[jW�u4U�[lYd[l�4h	[���� Y��4h	W�r�Yd��Si[l�v®.h"�]h:^]RTX	Y�[d�AWlX.giX.~
SVk�e4gir(k�r�t9[jh.[jSVX	t4Y�h.WlrPy4u4SVgi[�X.tÌgVh	t4~.u4h	~.r�YK[j�4h.[�w4X�t4X	[��4h"�.r|h	Y�~.X9X*wÌYlu�e4e�X.Wl[�Z�X.WKU(X	t4U(u4W�Wlr(t4U�x
h.Y����G^<È/t�h.w4w4SVt4~�h�Z�X	W�k X	Z�U�X.t4U�u�WlW�r�t4U(x�[jX��A� �{rP��SVY��4r�wË[jX�U��4X9X.Ylr�h�w4r�Y�SV~	tË[j�4h.[��AX.u4gVw
Z�X9U�u�Y�X	t�SVt*[lr�W�X	e&r�W�h	[lSiX.tz��SV[j�����T^]È/t�w4r(YlSV~	t4SVt4~_X.u4W<gih.t4~	u�h	~	rsZ�r(h	[ju�Wlr(Y]�]�{rsw4W�r���Sit4Y�e4SVWlh.[jSVX	t�Z�W�X	k
r( *SVY�[jSVt4~zU(X	t4U(u4W�Wlr(t*[A�	r(WlY�SiX.t4YdX.Z}�dW�X	gVX	~:�"Y�u4U��|h.Y���r(gi[lh	�dW�X	gVX	~Pm �.­¢p:h	t4wM¥{����m �.Ã¢pß^*��r��Ah.t*[lr�wM[j�4r
U(X	t4U(u4WlW�r�t�U�x|[lX|y&rIr( *e�giSVU�SV[6����SV[j�T[l�4rze�WlX.~	W�h	k�k�r�W�r� 9e4gVSVU�SV[jgVxPY�[jh.[jSVt4~|SVtT[l�4rI�AWlX.giX.~�YlX.u4WlU(rQU�X9w4r
���4r(Wlr�SV[{SVYs[jX�y&r�u4Y�r�w�^*È/tM~.r�t4r(Wlh.g��{r�w�SiwPt4X	[{�{h	t9[A[lX�h	w4wMZ�r�h	[lu4W�r�YsSitPY�u4U��|hK�Ah"x�h.Y{[lXzk�h.�	r�Si[
w4SV¡�U�u4gV[�Z�X	W�e�WlX.~	W�h	k�k�r�W�YA��SV[j��r� 9e&r�W�Sir(t4U�r_X.Z�Ïju4Y�[�[j��r_U�X	W�r=X	ZC�dW�X	gVX	~K[jX�u4Y�r_�d�T^
��r��{h	t9[jr(wvt4XIt�X	t4£«U�X.t4U�u4W�W�r�t9[<�d�Ö�AWlX.giX.~_e4WlX.~	W�h	kÜ[jXKy�r�y4W�X	�	r(tC�"e�WlX"�9SVw4r�w�[l�4h	[{Si[{�4h.e4e�r(t4r�w

t4X.[T[jX�u�Ylr�e�Wlr(w4SiU(h	[lr�t4h	k�r�Y�[j�4h.[T�Ar(Wlr�[lXÚy�r�~	SV�	r�t t4r(� k�r(h	t4SVt4~&^�È/t�h	w4w4SV[jSVX	t��{r��{h	t9[jr(w
e4W�X	~.Wlh.k�kKSVt4~�kzu4gi[lSi£«[j��Wlr(h	w4r(wÚX	e&r�W�h	[lSiX.t4YM[lXÖîßZ�r�r�g�gVSi�.r�ï�e�WlX.~	W�h	k�k�Sit4~�SVtf�AWlX.giX.~&^Î¥ÎSVt4h	gVgVx*�A�Ar
Y�X	u4~.�9[bh|k�X9w4r(gC[l�4h	[��AX.u4gVwTt4h	[lu4W�h	gVgix�h	t�wTr�¡�U�SVr�t9[lgix�SVt*[lr�~.Wlh.[jrI��SV[j��[j�4rG���Ê[j�4W�r�h.w4SVt4~|k�X9w4r�g/^
c��4h.[�SiY"�*�{r��{h	t9[lr�wPU�gVr�h	tPSVt*[lr�~.Wlh.[jSVX	tPX	tP[j�4r|���òYlSVw4r=h	Y��{r�gVg}h	Y�[l�4r=�dW�X	gVX	~KYlSVw4r9^
��rMh	U��4SVr��.r�w�[l�4SiYKy9x�h	w4w4SVt4~T[lX��A� Y�r��.r�W�h	g�t�r��Öy4u4SVgV[j£«SitÌe4Wlr(w4SVU�h	[lr�Y"����SV[j�4X.u4[IU���h	t4~.Sit4~�[j�4r

�AWlX.giX.~vYlx9t9[jh. }^4c��4r(Ylr�e4W�r�w�SiU(h	[jr(Y�h.e4e4W�X" 9Sik�h	[lr�gVx�kKh.[jU���[j�4rKZ�h	U(SigVSi[lSir(Y_Z�X	W=U�X.t4U�u�WlW�r�t4U(xMZ�X.u4t4w�Sit
�����&[j��h	[=SiY_U(Wlr(h	[lSit4~MhM[l�4W�r�h	w��&giX9U��9Sit�~Mh.t4w�k�X	W�rKYlX.e4�4SVYl[lSiU(h	[jr(w�Z�u4t�U�[jSVX	t�Y_X	Zdk�X.t4Si[lX	W�Y=Ylu4U���h	Y
�{h	SV[jSVt4~�h	t4wPe4u4gVY�Sit4~:^9�du�giY�Sit�~KSVY�[j��r|���é[jr(WlkéZ�X	W�t4X.[jSV¤4U�h.[jSVX	tC^
��r�W�r�[lh	SVt4r�w�hM�AWlX.giX.~|Z�r(r�g<[jX�[l�4r�Y�r�Z�r�h	[lu4W�r�Y=y9xGu4YlSVt4~�Y��4h	W�r�w��6h.WlSVh	y�gir(Y�h.Y_kKr(YlY�h	~.rIU��4h.t4t4r(giY

h.t4wMu�t4Si¤�U�h	[lSiX.t�h	Y�h�k�r�h	t�Y�X	Z�Ylr(t4w4SVt4~�kKr(YlY�h	~.r�Y"�.h	Y���SV[j��X	[l�4r�W�U(X	t4U(u4WlW�r�t9[{Z�X	W�k�Y�X	Z��dW�X	gVX	~&^
��rKh	gVY�Xvh	gVgiX"��SVt9[jr(Wlh.U�[jSVX	tGy&r�[/�{r�r(t�[l�4Wlr(h	w4Y�y9x�e4WlX"�9SVw4SVt4~vh|~.giX.y4h	g�w4h.[jh	y�h	Y�rQ[j�4h.[�h.gig�[j��Wlr(h	w4Y

h.Wlr�h	y4gVr�[lXzW�r�h.w|h.t4w|k�X9w4SVZ�x*�*���4SVgir�Y�[jSVgig�h.YlY�X9U�SVh	[jSVt4~z��Si[l�Mr(h	U��v[l�4Wlr(h	wMhzgVX9U�h	g:w4h.[jh.y4h	Y�rbh.gigVX"��Sit�~
SV[�[jX�k�h	t4SVe4u4gVh	[lr_w4h	[lh�Sik�e&r�W�h	[jSV�	r(gix|��Si[l�4X	u4[�SVt9[jr(WlZ�r(Wlr(t4U�r=Z�W�X	kàX.[j�4r(W�[j�4W�r�h.w4Y]^
Ðbh"�9SVt4~=w4X	t4rb[j�4SVY]�"Si[�SVY�e&X	Y�YlSVy4gVr�Z�X	W�kzu4gV[jSVe4girb�d� [j�4W�r�h.w4Y<h	t4w�kzu4gi[lSie�girz��� [j��Wlr(h	w4Y�[lX_Sit9[lr�W�h	U�[

��SV[j�vr(h	U���X	[l�4r�W"^"È/t|e4h	W�[jSVU�u4gVh	WdhM��� [j�4W�r�h.w�kKh"xzSit9[lr�W�h	U�[d��Si[l�vhQ�d� [j��Wlr(h	w����4SVgir�Si[dSiY{Wlu�t4t4SVt4~&�
W�h	[l�4r�Ws[j��h	t��4h"�9Sit�~K[lX��Ah.Si[sZ�X	W�SV[�[jX�Y�u4U(U�r�r(wMX.W�[jX�Z�h	SVg/^
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��r�w4SVYlU(u4Y�YA[/�{XIU(h	Y�r�Yl[lu4w4SVr�Y"�.y�X.[j�|X.Z}���4SVU��vh	W�rb�A� Sik�e4gVr�k�r�t9[lh	[jSVX	t�YAX.Z}YlX.Z�[/�Ah.Wlrbr�t4~.Sit4r(r�W�Sit�~
[lX*X.giY"^*c��4r=¤4W�Yl[�SVY�h�[jX9X	g�Z�X.W�Õ9u4r�W�x9Sit4~�[l�4r=U�X	t9[lr�t9[jY�X.ZCh.tMX.y9Ïjr�U([j£«X	W�Sir(t*[lr�wMgiSVy4W�h	W�x*^.c��4r_Y�r�U�X.t4w|SVY
h�[jX9X.g�Z�X	W��9SVr���SVt4~�h	tPX	y9Ïjr(U�[j£«X	W�SVr�t9[jr(w|U�gVh	Y�Y��4SVr�W�h	W�U��9x*^
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�AWlX.giX.~���h.Z�Âr�SiYAh_e4W�X	~	W�h	káw4r��.r�gVX	e&r�w�y9xzRTu�[jY�u4t4X	W�S4�sh	t9y4h.Wlh=h.t4w�`bh	X"x9u4�9S4c�h	kzu4W�h&^]�A�áSVYdy4h.Ylr(w
X.tz�.r�W�YlSVX	tQÇ:^ ¬:^ ¬:�(���4SiU��K�{h	YÎWlr(gir(h	Y�r�wzSitTo�Æ.Æ	Æ:^ ñ SVt4U(r{[l�4r��{X	W���w�r�Y�U�W�Siy&r�wKSit�[l�4SiY<e�h	e&r�W<�{h	YÎU�h.WlW�Sir(w
X.u4[6���	r(WlY�SiX.tGÇ&^ Ã&^Vo=�4h.Y�y&r�r(t�W�r�gVr�h	Y�r�w������4SVU��TSVt4U�gVu4w4r(Y�Y�u4e4e&X	W�[bZ�X.W�kzu4gi[lSi[l�4W�r�h	w�Sit4~MX	Z<hMw4Siq&r�W�r�t9[
t4h.[ju4W�r|[lX�X.u4W�Y]^��dW�X	gVX	~Ì��h.Z�Ârv[lWlh.t4YlgVh	[lr�YKh�gVSit�r�h	W�gVX	~.SiUMr� 9[jr(t4YlSVX	t�X	Z��AWlX.giX.~&�:U(h	gVgir(w����C�d�}�9SVh�h
gVSit�r�h	W{gVX	~	SVU�r( *[lr�t4Y�SVX	tvX.Z}[j�4r��T��RÌ�.t4h	k�r�gVx�[j�4r����C���bRÙm �&Ä�pß�.[jXz®.h"�]h:^"c��4r�giSVt4r(h	WdgVX	~.SiU�Z�r�h.[ju4W�r�Y
[l�4h	[=�d�n�4h	Y=SVt4�4r�W�SV[jr�w�Z�W�X	kÞ�dW�X	gVX	~���h	Z�Ârzh	W�rzw�r�[jh.SigVr�w���SV[j��r� 9h	k�e4gVr�Y=SVt�[l�4r�e4h	e&r�W"�&��r�Z�r(Wlr(t4U�r
m �	Å¢p/^9¥�X	W�k�X	W�r=Sit4Z�X.Wlk�h.[jSVX	tPX	tPgiSVt4r�h.W�giX.~	SVU*�.Y�r�r_��r(Z�r�W�r�t4U(r�YIm �	Æ��9¨.Ç¢p/^
¥�X.WKk�X.WlrMSit4Z�X.Wlk�h.[jSVX	t�X.t�[l�4r��T�bR43���h	W�Wlr(t���y4Yl[lWlh.U�[KRTh	U���Sit4r�5j�Ch�Yl[lh	t4w4h.WlwÌU�X.kKe�SigVh	[lSiX.t

Y�[jW�h	[lr�~	x�Z�X.W��dW�X	gVX	~&�¢Ylr(r=��r�Z�r(Wlr(t4U�r(Y_m ¨&o	�*¨	���*¨.¨¢pß^*¥�X	Wsk�X	W�r�SVt4Z�X.Wlk�h	[lSiX.tMX.t|[l�4r=�dW�X	gVX	~IgVh	t�~	u4h.~	r*�
Y�r�r=��r(Z�r�W�r�t4U(r�m ¨	¬.pß^
�dW�X	gVX	~ ��h	Z�Âr�SiYGh.t�r( 9[jr�t�YlSVX	t�X	Z�Ïj�AWlX.giX.~ m ¨	­	pß�{���4SVU��§u4Ylr(YGhÌU(X	t9[jSVt9u4h	[lSiX.t�e�h	Y�YlSVt4~�Yl[/x9gVr�X.Z

U(X	k�e4SVgih.[jSVX	tPWlr(Z�r�W�Wlr(w|[jX�h.Y�y4SVt4h	W�Si¦(h	[lSiX.t|h	t�wPw�r�Y�U�W�Siy&r�wPSit���r(Z�r�W�r�t4U(rvm ¨.Ã¢pß^
�dW�X	gVX	~���h.Z�ÂrIU(X	t4Y�SVYl[lY�X.ZdhPWlu4t�£�[lSik�rKYlx9Y�[jr�kÞ��W�SV[j[jr(t�SVt�®*h"�]h&�����4SVU���r�Y�Y�r�t9[jSVh	gVgix�Y�Sikzu4gVh	[jr(Y=[j�4r

�T��R w4r�W�Si�]h.[jSV�	r*�*h.t4wPYlr(�	r�W�h	g:�AWlX.giX.~6�	�C����¤�gir(Y�[j�4h.[�Sik�e4gVr�k�r(t*[��
7 [jW�h	t4Y�gVh	[jSVX	tM[jX�®*h"�6h:�
7 h��dW�X	gVX	~ISVt9[jr(Wle4W�r�[lr�W"�
7 Sit�e4u4[8�.X	u4[le4u4[]�9h	t4w
7 [j�4r=h.y4SigVSV[/x|[jX�U(h	gVg�U�r�W�[jh.SitP®*h"�6h�k�r�[l�4X9w4Y�Z�W�X	kà�AWlX.giX.~&^

c��4r(Ylrb�dW�X	gVX	~=¤4gVr�Ydh.Wlr�[lWlh.t4Y�gih.[jr�w�y9xK�dW�X	gVX	~v��h	Z�Âr�SVt9[jXQ®*h"�]h&^]c��9u4YA[j�4r�U�X.kKe�SigVr�W�SVY{y�X9X	[lYl[lWlh.e4e&r�wC�
SVtM[l�4h	[sSV[sSiY�h.y4gir=[lXzU(X	k�e4SVgir=[j��h	[se4h	W�[sX	Z}SV[jY�r�gVZ�[j�4h.[{SVY���W�Si[l[jr�tPSVtM�AWlX.giX.~&^"c���r�tC�*y&X	[l�P[l�4r�Y�r=Ylr([jY
X.ZC®*h"�]hz¤4gVr�Y�h.Wlr=h.w4w4r�wP[jX�h�®*h	Ws¤4gVr*^
c��4r{u4Ylr(WCSVYÎh	y4gVrd[lX�W�u4tQ[l�4SVY�e�WlX.~	W�h	k§h	Y�hbt4X.Wlk�h	g/��y4u4[ÎgiSVk�Si[lr�wC�(�AWlX.giX.~�Sit9[lr�W�e4Wlr([jr(W]^�È/tIh	w�w4Si[lSiX.tC�

[l�4r�e4W�X	~.Wlh.kÛU�h.t�y�r�u4Ylr(w�[jXQU(X	k�e4SVgirbYlX.kKr�X.[j�4r(Wd�AWlX.giX.~�Y�X	u4W�U�r�¤�gir(Yd[jXI®.h"�]h&^"c��4r�W�r�Y�u4gi[lh	t9[�®*h"�]h
¤4gVr�YsU(h	tvy&r�U(X	k�e4SVgir(w|��SV[j�PhIY�[jh.t4w4h	W�wv®*h"�]hIU�X.k�e4SigVr�W{[jXze4W�X*w�u4U�r�U�gVh	Y�YA¤�gir(Y{[l�4h	[{U�h.tvy&r�U(X	u4e�gir(w
��SV[j��[j��r_�dW�X	gVX	~P��h.Z�Âr=U�gVh	Y�Ys¤4gir(Y]^
c��4r_�dW�X	gVX	~zYlX.u4W�U�r�¤4gir_��SVgVg�u4Ylu�h	gVgixv��h"�	r=h	tPr�t9[jW�xve4W�r�w�SiU(h	[jr9�*U�h.gigVr�w�ì9å�ã(ä�9�:��¢Y�h"x*^.�dW�X	gVX	~G��h	Z�Âr

U(h	t�[j�4r(t�y�r�[lX	gVw�[jX_W�u4t�[j�4SVY�e4W�r�w�SiU(h	[jr�����r�t�Yl[lh	W�[jr(wC^]È/[<Y��4X	u4gVw�y�rbt4X	[lr�w�[j�4h.[�[j��r�®.h"�]h=U�gVh	Y�Y<¤4gVr�Y
X.ZC[l�4r_Wlu�t4£�[lSik�r_Y�x9Yl[lr�kàX.ZC�AWlX.giX.~���h.Z�Âr=h	W�r�r(YlY�r�t9[jSVh	g/^*c��4r_U(gih.YlY�¤4gVr�Yb~	r�t�r�W�h	[jr(wMZ�W�X	ké[j�4rQ�AWlX.giX.~
Y�X	u4W�U�r�U�h.t�w4X�t4X	[l�4Sit�~KX.t�[j�4r(SiW�X"��tC^

�<;=;�>@?A>@B�C
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È/t�w4r(�	r(giX.e4Sit�~Q�d� Z�WlX.kÜ�AWlX.giX.~v��h	Z�Âr9�][j�4r�k�X	Y�[�Z�u4t4w4h.k�r�t9[jh.g�k�X9w4SV¤4U�h.[jSVX	t��{h	Y�[lXQ[j�4r�[jW�h	t4Y�gVh	[jX.W]�
���4SVU��GSVY���W�Si[l[jr(tGSitT�AWlX.giX.~&^*RTX9w4SV¤4U(h	[jSVX	t�Ybt4r(r�w4r(wT[jXvh.U��4SVr��	rI[j�4rQ~.r�t4r(Wlh.[jSVX	t�X	Z<t�h�Q RV�	r|���$�Ar(Wlr
Y�[jW�h	SV~	�9[jZ�X.Wl�{h	W�wC��h	Y�[j�4r�®*h"�]h�e4W�X9w4u4U�r(wfSVYGYlSVk�e4gVr�h.t4wfw�X*r(YGt4X	[PW�r�gVx�X	t§giSVy4W�h	W�Sir(Y]^dc��4r�X	t4gVx
k�X9w4SV¤4U�h.[jSVX	t4Yzt4r�r(w4r�w��{r�W�rvU��4h.t4~	r(YQX	ZsY�x9t*[lh	 }��Z�X.WIr( *h.k�e4gir9��îßr� 9[jr(t4w4Y�ïTy�r(U�X.kKr(YIh�U�X	gVX	tE�:h	t4w

�9ó�ô(õ�ö«÷ùø�ú�ûvüý :<;<;<= À ó�ú]þ �|÷ùÿ��¶õ��Ü�ló�þ����	�9û�

�  "!$#$%'&)(�*�,.-`/_%'(�3A416871,9(A:<;<;<=5>@?A?CBEDGF<H<;*�,.7I68-0,.7$J
K8LGMiN"P+QIR8SUTAV0W X@Y ZU[ Q



	 ��������������
��������¯��������������� ��
�� ­

P#plcs

plcs

Prolog Cafe

LLP C#

LLP
LLP

Java

Java

LLP C#

Java

C#

C#LLP

LLP

C#LLP

intermediate

,2FHIPSEB�L#T=��×{y4[lh	SVt4SVt4~�h��{X9X.[jY�[jW�h	e4e&r�wMcCW�h	t4Y�gVh	[jX.Ws[jXT���

U��4h.t4~	r(Y_w4u4rv[lXT[j��rvZ�h	U([Q[j�4h.[6�}u4t4gVSi�.rvSit�®*h"�]h&�:SVtf��� X	t4r�t4r(r�w4Yz[jXTy&rvr( *e�giSVU�SV[Qh	y&X	u�[Qk�r�[j��X*w
X"�.r�W�WlSVw4SVt4~&^
c��4rG�dW�X	gVX	~���h	Z�ÂrP[lWlh.t4Y�gih.[jX	W�U(h	tC����SV[j��k�SVt4X	W|kKX9w4SV¤4U(h	[jSVX	t�Y]�Îy&rGU�X.k�e4SigVr�w�y9x ñ È�� ñ [ju4Y�m ¨:Ä,p

�AWlX.giX.~��	r(WlY�SiX.t_¨&^VÄ	^Vo	^�ÐbX"�{r��.r�W"��Y�X	k�rdX.Z4[j�4r{X	[l�4r�WÎe4h.Wl[lYCX.Z4�dW�X	gVX	~I��h.Z�Ârd[l�4h	[�h	W�rd��W�SV[j[jr(tISVtz�AWlX.giX.~
u4Y�rQgVSit�r�h	WbgiX.~	SVU_Wlr(YlX.u4WlU(r�Y�SVtGe4gVh	U�r(Y]��h	t4wGY�X�U�h.t4t4X	[�y&rIU(X	k�e4SVgir(w�y*x ñ È�� ñ [lu4Yb�AWlX.giX.~&^*��r(YlX.u4W�U�r�Y
h.Wlr�u�Ylr(wvSit|[j�4r�Sit9[jr(Wle�Wlr([jr�Wdh	t4wv[l�4rbSVt4e4u�[8�	X.u4[je�u4[AU(X9w4r*^	��r��Ar(Wlrbh	y4gVr�[jXzX	y4[lh	SVt�hIy&X9X	[jY�[jW�h	e�e�r(w
U(X	k�e4SVgir(W�[lX����Ê��WlSV[j[lr�t�SitÌ���T��Z�W�X	kÊ�dW�X	gVX	~���h.Z�Âr*�4y*x�W�u4t4t4SVt4~MX	t4gVx�®.h"�]hve4W�X	~.Wlh.k�Y]^9Ð�X"��[j�4SVY
�{h	Y�w4X.t4r=��SigVg}y&r_r� 9e4gVh	SVt4r�wPSVtPe�WlX.Ylr�h	t4w���SV[j��[j��r_h	SVwMX.ZCh�w4SVh	~.Wlh.kG^
��r���SigVg�w4r�t4X.[jrTh�e4WlX.~	W�h	kÙ[j�4h.[vU�X.kKe�SigVr�YP���C�Ö[jX�gVh	t�~	u4h.~	rVUM�����4SiU��fSiYMSi[lYlr(giZ_��W�Si[l[jr(tÚSit

gVh	t4~.u4h	~.rXWz�.y9x�Y�Z[ ^.c��9u4Yd�{rbY�[jh.Wl[A��Si[l��Y�\6]@^�]\6]	^�] ^¢��rbw�r�t4X.[jrb[l�4r�������[jXI®*h"�]hQ[jW�h	t�YlgVh	[lSiX.t�r�t4~.Sit4ry9x+_��*h.t4wP[j�4r_k�X9w4SV¤4U�h.[jSVX	t�[j�4h.[�e4W�X*w�u4U�r(YI���ày9x`_baß^9adY�Ylr(t9[jSVh	gVgix<_dceY�\f]	^�]g
g
h h	t4w%_ba(ceY�ikjg
gNh ^�sx�W�u4t4t4SVt4~lY�\6]	^�]\f]	^�] ��X	tm_ba.�ArdX	y4[lh	SVtQh�e4W�X	~.Wlh.kÚ[j�4h.[�U(X	k�e4SVgir(YC�C���G[jX����T��y4u�[����4SVU��QSVY���W�Si[l[jr�tSVt�®.h"�]h&�*[l�4h	[�SVYnY�i=j\6]	^�] ^9�sx|[j��r�t�Wlu�t4t4SVt4~#Y�ikj\f]	^�] X	t�_ba��{r_X	y4[lh	SVt�hKe�WlX.~	W�h	kÖ[j��h	[�U�X.k�e4SigVr�Yb�����
[lXG���T�9y�u4[����4SVU��MSVY���W�Si[l[jr(tMSVt����G��[j�4h.[�SiYXY�i=jikj ^¥ÎSit4h.gigVx*�"�Ar�h.e4e4gVxI[j��SiYAe4WlX.~	W�h	k�[lXm_ba4[jX_�.r�W�SiZ�xI[j�4h.[�Si[<SVYdU(X	W�Wlr(U�[lgix_y&X9X	[jY�[jW�h	e�e�r(wC�][j��h	[�SVY]�oY�ikji=jW�u4tPX	t�_ba�x9Sir(giw�YXY�ikji=j ^�sx|��W�Si[lSit4~qpm3�r+5Î[jX|kKr(h	t�[j��rQYlX.u4W�U�r_U�X9w4r_X.u4[je�u4[�X	ZÎ[l�4rQe4W�X	~.Wlh.kÖ��Si[l�TYlX.u4W�U�r=U�X9w4r9�sp��4Wlu4t
X.tM[l�4r_YlX.u4W�U�r=U�X9w4r=X	Z�e4W�X	~.Wlh.ktr��{r=U�h.tMY�u4k�k�h	W�Si¦(r�[l�4SVY�r�t9[jSVW�r�e�WlX9U�r(YlY�y9xv[l�4r_r�Õ9u4h.[jSVX	t(�

Y \6]	^�]\f]	^�] Y�i=jg
g
h Y�i=jg
g
h ceY�i=jikj
¥ÎSi~.u4Wlr|o�Y��4X"��Y�[l�4SiYbe4WlX9U(r�Y�Y�SitG[l�4r_Z�X	W�kéX.Z�h�c�£«w4SVh	~	W�h	kT^*aAh	U��Pc�W�r�e4W�r�Y�r�t9[lY�h�e4WlX.~	W�h	kÖ[l�4h	[

X9U�U(u4W�Y_h	[_Y�X	k�r�e�X.Sit9[_SVt�[l�4rvy&X9X	[jY�[jW�h	e�e4Sit�~&^&��[_[j��r�y�X.[j[jX.k X.ZAr(h	U���cÜ[l�4r�gVh	t4~.u4h	~.rzSVt����4SiU��
[l�4h	[�e�WlX.~	W�h	k�SVY���WlSV[j[lr�t�SVYde4W�Sit9[lr�wC^]c���r�[jX	e�e�h	W�[�X.Z:[j�4r�cËY��4X"��Y<[j�4r�gVh	t�~	u4h.~	rs[j�4h.[�[j��r�e4WlX.~	W�h	k
[lWlh.t4YlgVh	[lr�Y<Z�W�X	kÜh	t4w�[j��r�gih.t4~	u4h.~	rs[j��h	[<SVY�[jW�h	t4Y�gVh	[jr(Y<[jX:^4×{t�[j�4r�[lX	e�X	Z&[j��r�h	W�WlX"��[l�4r�t4h.k�r�X	Z&[j�4r
e4W�X	~.Wlh.kòSVY���WlSV[j[lr�tC^�c��4r+u9ækv�wQe4W�X	~	W�h	k$SVY�[l�4rz[lWlh.t4Y�gih.[jX	W�Z�WlX.kÊ������[jX����Þ[j�4h.[��{h	Y�X	y�[jh	SVt4r(w
y9xvk�X9w4SVZ�x*SVt4~�[l�4r_�dW�X	gVX	~z¤4gir_[l�4h	[�[lWlh.t4Y�gih.[jr�YsZ�W�X	kò������[jX�®*h"�]hzSVt��dW�X	gVX	~���h	Z�Âr9^
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c��4r�h.y�X"�.rAe�WlX9U�r(YlYÎe4W�X9w4u4U(r�Y<[j��rI���á¤4gVr�Y�U(X	W�Wlr(Yle&X	t�w4Sit�~b[jX_[l�4r�[jW�h	t�YlgVh	[lX	W"^�È/[<w4X9r(Y�t4X	[]�6�4X"�{r��	r(W]�
e4W�X9w4u4U(r�hGWlu4t�£�[lSik�rvY�x9Yl[lr�kT^:c��4SVYQe4h.Wl[_�4h.w�[jXGy&rv�4h.t4w�[jW�h	t4Y�gih.[jr(w�Z�W�X	k ®.h"�]h�[jX����G^A×{t�[j�4r
���4X.girb[j�4SVYA�{h	YdhIY�[jW�h	SV~	�9[jZ�X.Wl�{h	W�wIe4W�X9U�r(YlY"^"c��4rbgiSVy4W�h	W�Sir(Y�X	Z�[l�4rb[/�{X_gih.t4~	u�h	~	r(Y�h	W�r�Y�Sik�SVgih.W]�"h	Ydh.Wlr
[l�4r�Ylr(k�h	t9[jSVU�Y"^ ñ X.kKrsX.ZÎ���T\ Y��	r(x*�{X	W�w4YÎh	W�rsYlr(k�h	t9[jSVU�h.gigVxQe4W�h	U([jSVU�h	gVgVxQr�Õ9u4SV�]h	gVr�t9[Î[jX_[j��X	Y�r�X	Z&®.h"�]h&�
h.t4w�[l�4r�Y�r�U�X	u�giw�y�r�U��4h.t4~	r(wTy9xGhMY�r�h.WlU��Th.t4w�W�r�e�gih.U�rKe4WlX9U(r�w4u4W�r*^�¥�X.W=r� 9h	k�e4gVrz��u9ë�{*æ}ã�v�â}ã(ä*å9æ
v(æ9å=wzw}|§ê�~9Ô*ê9ä��=w��vy&r�U�X.k�r�Y�u9ë�{*æ}ã�v�w(ê9å*æ9ê��dv(æ9åkw�wJ|�����^

 �BA��KEF�>MLz�f>@SEB�L
c��4r�y�h	Y�SiU�u4t�Si[�X.Z:w4r�e4gVX"x9k�r�t9[<Z�X	W<[l�4rz^ `badc�¥�W�h	k�r(�AX.Wl�QSVY�h.tKh.YlY�r�kzy4gVx*^]��t�h	Y�Ylr(kIy4gVxQU�X.t4Y�SiY�[jY<X.Z
hQt9u4kzy�r(WAX.Z:kKX9w4u�gir(Y]�	k�r�[jh.w4h	[lhQh	t�wve�X.YlY�SVy4gixKW�r�Y�X	u4W�U�r(Y]^]��tvh	Y�Y�r�kIy�gixKk�h"xzy&rbhn������3�w4x9t4h.k�SiU
gVSit��|gVSiy4W�h	W�x=5}X.W�h	tPadð�a�3 r� 9r�U(u4[jh.y4gVrz5�¤4gVr*^
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c��4r_[lSik�SVt4~	Y��{r�W�r=[jh.�	r�tPy9xvu4Y�Sit�~K[l�4r|���¯®9ç=w(Ô9ê*ì) �°9å9Ô*ê�¥}ã(ì9ê± �²*Ó �  �¥}ãfvM¨kw{e4W�X	e&r�W�[/x*^
È/[M�{h	YPZ�X	u�t4w�[l�4h	[P[j��r�w4r(gir(~	h.[jr�Y�U��4r(kKr��{h	YPkKh.Wl~.Sit�h	gVgix�YlgVX"�{r�W|SVtf[l�4r���r�gVr�h.Ylr�y4u4SVgiw�h	t4w

Y�X	k�r�����h	[bZ�h.Yl[lr�W�Sit�[j�4r<��r(y4u4~Py4u4SVgiw�^�c���SiY=w4SVq�r(Wlr(t4U�rzSiY�e4W�X	y4h.y4gVxPy&r�U(h	u4Y�rI[l�4rG���ÞU�X	k�e4SVgVr�WbSVY
~.X*X9w_h.[�X	e�[jSVkKSVY�Sit4~bU�X9w4rd[l�4h	[Ck�h	�	r(Y}�4r(h"�*x�u4Y�rdX.Z*X.y9Ïjr�U([jY"��y�u4[�SVY�u4t�h	y4gVrd[lXbX	e�[jSVkKSVY�r�YlXbr�q&r�U�[lSi�.r�gVx
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��X	t4Y�[jW�u4U([jY�u4Y�r�w [jSVk�r_Sit�Y�r�U(X	t4w4Y [jSVk�r_Sit�Y�r�U(X	t4w4Y

��SV[j����r(y4u4~�y4u�SigVw ��SV[j����r�gVr�h.Ylr=y4u�SigVw
×{y9Ïjr�U([jY�X.t4gix}3�X	W�SV~	SVt4h	g�5 o�¨:^ � ­&^ �
��r(gir(~	h.[jr�Y Ä	^ Æ ­&^ Æ
��r(gir(~	h.[jr�Y�h.t4wPYl[lWlu4U([jY o	o.^io Å&^ Å
È/t9[jr�W�Z�h	U(r�Y o�Ç:^ ¬ ­&^ ­

[l�4r�gVr�Y�Ydt�h	[ju�Wlh.g�u4Y�rbX.Z�w4r�gVr�~.h	[lr�Y"^"�bgV[j��X	u4~.�v[j�4r�k�r�[l�4X9w4YAe&X	SVt9[jr(w|[jXzy9xz[l�4r�w�r�gVr�~	h.[jr(Ydh	W�r�Y�[jh.[jSVU*�
[l�4r_U�h.gig�[lX�[j�4r_w4r(gir(~	h.[jr�SiY�[lWlh.t4Y�gih.[jr�wPSVt*[lX�hK�9SVWl[lu4h	g�U(h	gVg�Sit�[l�4r_R ñ È/�s^
��r|h	gVYlXGk�r�h.Ylu�Wlr(w�[l�4r|r(q�r(U�[QX.Zsu4YlSVt4~Th�w(Ô9è9ë=v�ÔT[jXTY�[jX.Wlr�[l�4rvw4h.[jhTZ�X.WQhTe4W�r�w4SVU�h.[jr�U(h	gVgß^}��r

Z�X.u4t4w�[j�4h.[�[j�4r_u�Ylr=X	Z�w(Ô9è*ë=v(Ô*YA�{h	YsZ�h.W�gir(YlY�r(¡KU(Sir(t9[�[j�4h.tP[l�4r_u4Y�r=X	Z�X	y9Ïjr(U�[jY"^
��rsh.giY�XbSVt9�	r�Y�[jSV~	h.[jr(wQ[j�4rsr(¡KU(Sir(t4U�x_X.Z�h�YlU���r�k�rd���4r(Wlr{h � è9ê��}ã�v�å9Ô9ê�SVt9[jr(WlZ�h.U�r{�Ah.YCu4Y�r�wzSit�Yl[lr�h	w

X.ZCe4W�r�w�SiU(h	[jr(Ysy�r(Sit4~�Y�u4y&U�gVh	Y�Ylr(Y�X	ZCh � è9ê��}ãzv(å9Ô9êIY�u4e&r�W�U�gVh	Y�Y]^
cCh.y4gVr�È{Y��4X"��Ys[j�4r_W�r�Y�u4gV[jY�X	Z�[j��r_r� 9e�r(WlSVk�r�t9[6^
��r_U(X	t4U(giu�w4r�wP[j�4h.[�w4r�gVr�~.h	[lr�Y"�*Yl[lWlu4U([jY�h.t4w�Sit9[jr(WlZ�h.U�r(Y{Y��4X.u4giw�t4X.[sy�r_u4Y�r�w�SVt�[j�4SVY��{h"x�Sit��d�T^
��r�w4r(U�SVw4r�wË[l�4h	[�SV[K�{h	Y�w4r(YlSVW�h	y4gVrMZ�X.W�h��A� e4W�X"Ïjr(U�[K[jX�y�rGZ�W�r�r�X.Z�u4t4k�h	t�h	~	r(wÌU(X9w4r*^�c��9u4Y

�{rz[lX9X	��hMw�r�Y�Si~.tTw4r�U(SiY�SVX	t�t�X	[�[jXPkKh.�	rzh	t9xGu4Y�rzX.Z�u4t4Y�h	Z�rzU�X9w4rKy4giX9U��9Y"^�È/t�YlXMw4X	SVt4~P�ArK�4h.wT[jX
Y�h	U(WlSV¤4U�rzh|e&X	[lr�t9[jSVh	gÎSVkKe�WlX"�.r�k�r�t9[bSVt�W�u4t9[jSVk�rze&r�W�Z�X	W�k�h	t4U(rIh.Y�Z�X.W�r( 9h	k�e4gVrz[l�4rzu�YlrKX	Z�e&X	SVt9[jr(WlY
k�h"xv�4h"�.r�SVk�e4W�X"�	r�wP[j��r_r�¡�U�SVr�t4U(xvX	Z�[j��r_�dW�X	gVX	~IY�[jh.U��9Y{X.ZC�A�T^
������h	Y�h.w4X	e�[jr�w_[l�4rdÉ�SiY�u4h.g	�sh	Y�SiU<h.y4SVgiSV[/x�[lX�w4r(U�gVh	W�r<e4WlX.e�r(Wl[/x�Ylr([j[lr�W�Y�h	t�w_~	r�[l[jr(WlY"^�c��4SVY�e�Wlh.U�[jSVU�r

h.gigVX"��YC¤�r�gVw4YÎ[jX�y�r{h	U(U�r�Y�Y�r�wQh.t4wIh.YlY�Si~.t4r�wI[jX�h	Y�[j�4X.u4~	�z[j�4r(x_�Ar(WlrA�6h.WlSVh	y�gir(Y]�����4r�tKSVtIZ�h	U([C[l�4r�x_h.Wlr
e4W�X	e&r�W�gVxbr�t�U�h	e�Ylu4gVh	[lr�w_SVtQ[j��r�SVWCX"��t_U(gih.YlY}h.t4wQh.U�U�r(YlY�r�Y�~	X�[j��WlX.u4~	�_k�r�[l�4X9w4Y�[j�4h.[�[j��rde4W�X	~.Wlh.kKk�r(W
Y�e�r(U�SV¤4r�Y�u4Y�Sit�~MhMYle&r�U(Sih.gCY�x9t*[lh	 }^�c��4SiY�SVY�hMe4h	[l[jr(WltT[l�4h	[�X9U�U(u4WlY�Z�W�r�Õ9u4r�t9[lgix�SVt��dW�X	gVX	~���h.Z�Âr*�4h	t4w
SVt4w4r(r�w�k�X	Y�[{X.y9Ïjr�U([j£«X	W�Sir(t9[jr�wMU�X9w4r9�9YlX����4r(Wlr=e&X	Y�YlSVy4gVr=Ylr([j[jr(WlY�h.t4w�~	r([j[jr(WlYs�{r�W�r=u4Ylr(w�Sit��d�T^
È/[_SiY_e&X	Y�Y�Siy4gVrK[jXGU�h.gigÎX.[j�4r(W|^ `�adcágVh	t�~	u4h.~	r�Y�Z�W�X	kÙ���T�:h.t4w�Z�X.W=X	[j��r�W_gVh	t4~.u4h	~.r�Y�[jX�U�h.gigb���T^

c��9u4Y"��y9x�~	X	SVt4~T�9SVhÌ���T�}SV[ISVYIe&X	Y�Y�Siy4gVrvZ�X.WI�d� �dW�X	gVX	~GU(X9w4rv[jX�Sit9[jr(WlX.e�r(Wlh.[jrv��SV[j��X	[j��r�WM^ `baAc
gVh	t4~.u4h	~.r�Y"^
���ÖSiYshz[/x*e&r�wMgih.t4~	u�h	~	r�h	t4w|�dW�X	gVX	~QSVYsh	tvu4t9[/x9e&r�w|gVh	t�~	u4h.~	r*^	ÐbX"�{r��.r�W"�"SVt|�AWlX.giX.~&�][lr�W�kKYsk�h"x

y&rbX.t4rbX.Z�Sit9[jr(~	r(WlY"�]h	[lX	k�Y"�¢Y�[jW�u4U�[lu4W�r�Y"�"gVSiY�[jY"�¢�]h.WlSVh	y4gVr�Ydh	t4wvSVtv�A�G�	h	gVY�XM��� X	y9Ïjr(U�[jY"^"��YASVt|�AWlX.giX.~
��h.Z�Âr*�(�dW�X	gVX	~�Sit9[lr�~	r(WlYÎk�h	eK[jX=[l�4rzã(ä*Ô=[/x9e&r*�6�AWlX.giX.~bY�x*kzy�X.giY<k�h.ez[lX�Y�[jW�SVt4~	YÎh	t�wz�AWlX.giX.~bgVSiY�[jY<k�h	e
[lXMh.WlW�h"x9Y�X	Z�X.y9Ïjr�U([jY"^�È/t�[j��rzSVk�e4gir(k�r�t9[jh.[jSVX	t�X.Z��d�ÞSVt9[jr(~	r�W�Ybh.WlrzWlr(e4W�r�Y�r�t9[jr(wTy9xGX	y9Ïjr(U�[jY�X	Zd[j�4r
U(gih.YlY�º(ä9Ô9ê*Ò9ê9è�¥9ê*è9ì������4SiU���r(t4U�h.e4Ylu�gih.[jr�Y_h���� SVt*[lr�~.r�W"^:È/k�e4gir(k�r�t9[jSVt4~T[/x9e&r�YQSVt�[j�4SVYQ�{h"x*�:��SV[j�
r(h	U����d�Ü�dW�X	gVX	~�[/x*e&r�SVk�e4gir(k�r�t9[jr(w�h	Y�h|��� [/x9e�r9�"e4W�X	k�X	[lr�Y�SVt9[jr(WlX.e�r(Wlh.[jSVX	tKy�r([/�Ar(r�t��dW�X	gVX	~�h	t4w
���T^
��rIw4r�¤4t�r_hvt4r��§e4W�r�w4SVU�h.[jrJ��9�»��*���4SiU��GSVY�u4Y�r�w�h.Y�h	t�SVt4¤4 PX	e&r�W�h	[jX.W�Z�X	W�U(h	gVgiSVt4~T���$kKr([j�4X9w4Y"^

¥�X	W{r� 9h	k�e4gVrb[l�4rX¼*å�~zk�r�[j��X*wMSit�®9çkw(Ô9ê9ì) �¼9å9Ô � �6���4SiU��|[jh	�.r�Y{[/�AXzSit9[lr�~	r(WAh.Wl~.u4k�r�t9[jYAh	t4wMWlr([ju4W�t4Y
[l�4r�SVW�k�h	 9SVkIu4kT�*U�h.tMy&r_U�h.gigVr�wPSVtP[l�4r_Z�X	gVgVX"��Sit4~��{h"x=�
½ ®9ç=w�Ô9ê9ì) �¼*å9Ô � ½ � ½ ¼*å�~ ½ �l¾)­�¿)­�¼��= 
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c��4SVY�U(h	gVg}��SigVg}SVt4Y�[jh	t9[lSih.[jr_[j��rQ�]h	W�Sih.y4girX¼|[jX�¬&^��Ûk�r�[j��X*w�U(h	t�y�rIU�h	gVgVr�w�X	t�h	t�X.y9Ïjr�U([�h	Y�Z�X	gVgVX"��Y]�
Z�X.W�r� 9h	k�e4gVrz�
À {�Á9êkv(Ô)� ½ ¼*ê9Ô � Ó�� ½ ��º(ä�|9è9ÒkÂ=­}º(ä�|9è*Ò�»)­�º(äz|9è9Ò�¾)­ À ë9Ô©�= 
c��4r�U�X.giX.t�SVY�u4Ylu�h	gVgix�u4Y�r�w�SVtÌ�AWlX.giX.~T[jX�Y�r�e4h.Wlh.[jrPh�k�X9w4u4gVr�t4h	k�r�Z�WlX.k h�e4Wlr(w4SVU�h	[lrMSVt�[j�4r

k�X9w4u4gVr*^.c��4SVYsu4Ylh.~	r�SiYsh	t�h	gVX	~	X.u4Yd[lXzX.u4W{u4Ylr�X	Z�[j�4r=U�X.giX.tC�	���4SiU��MYlr(e4h	W�h	[lr�YAh����ÖU(gih.YlY{X	WsX	y�Ïjr�U�[
Z�W�X	kàh�k�r�[l�4X9w�w4r�¤4t�r�w�[j�4r(Wlr(Sit�^
c��4r����ÖgiSVy4W�h	W�Sir(YAU(X	t9[jh.Sitvk�r([j�4X9w4Ys[j��h	[{U�X	k�e4SVgVr����ÖY�X	u4W�U�r�U�X9w4r�[jXKr�SV[j�4r(W{h.t|r( *r(U�u4[lh	y4gVrb¤�gir

X.W�[jX_h.tKh.YlY�r�kzy4gVxI[j��h	[�W�r�Y�Siw�r�Y<SVt�kKr(k�X	W�x*^]c��4SVY�r(t4h	y4gVr�w�u�Y�[jXQw�r�¤4t4rbhnu*æ=v(Ó9ì�uz9=Âde4W�r�w4SVU�h.[jr�[l�4h	[
U(X	k�e4SVgir(Y�hK~.Si�.r�tP�dW�X	gVX	~z¤4gir_SVt9[jX�k�r�k�X	W�x*^

1mÃkC
xVDEO�L#�6;�Ä(L�I�L�G(L�B�C
>MLzÄ�ÅkyÆ/X*

¥ÎSV~	u4W�rÚ¬ÛY��4X"��Y�háYlSVk�e4gir��dW�X	gVX	~�e4W�r�w�SiU(h	[jr9�_U��4X.Ylr(tÖ[jXÛSVgVgiu4Y�[jW�h	[lrf[l�4rf�{h"xáSVtà���4SVU��ày&X	[j�
U(X	t]Ïju4t�U�[jSVX	tIh	t4wQw�SiY Ïju4t4U([jSVX	tQh.Wlr�U(X	k�e4SVgir(wC��h.t4wQ¥ÎSV~	u4W�r�­bY��4X"��Y}e�h	W�[�X	Z9[l�4r=��� U(gih.YlYCSit9[jXb���4SiU��ISi[
SVY<U�X.kKe�SigVr�wC^6¥ÎSV~	u4W�r{Ã�Y��4X"��YÎ[j��r{���bRÊU�X9w4rse4W�X9w4u4U�r(wIy9x © `�ª��dW�X	gVX	~�Z�X.W<[j�4SVY<�dW�X	gVX	~�e4Wlr(w4SVU�h	[lr*^
c��4r_Ô9è9ç�h	t4w�Ô9è9ëkw(ÔK�T��R SVt4Y�[jW�u4U�[lSiX.t4Y�U�h.tMy&r=Ylr(r�tPSit�y&X	[l�M[l�4r|���àU�X9w4r=h.t4wM[l�4r_�T��R U(X*w�r*^
c��4r�ê�~*ê=v(ë9Ô9ê_�T�bRnSit4Y�[jW�u4U([jSVX	t�SVYASVk�e4gir(k�r�t9[jr(wvSit���� y9xKh	w4w�Sit4~IhIe4W�r�w4SVU�h.[jr�U(h	gVg�X.y9Ïjr�U([�[jXz[j�4r
U(X	t9[jSVt9u4h	[lSiX.tC^*c��4rQå9æ9æ*Ó=v(å9Ô9êzh.t4w��*ê9å9æ9æ9Ókv(å9Ô9êI���bR SVt4Yl[lWlu�U�[jSVX	t�Y�h	W�r�SVk�e4gVr�k�r�t9[jr(wGy9xv[j�4rI�d�
W�u4t9[jSVk�r_Ylx9Y�[jr�kT^
c��4rT���nU(X*w�rKSVY_w4SVWlr(U�[lgixTU(X	k�e4h.Wlh.y4girK[jX�[l�4r�®.h"�]hPU�X9w4r�e4W�X*w�u4U�r(w�y9xT�AWlX.giX.~���h	Z�Âr*����Si[l��[j�4r

k�h	SVtPw4Siq&r�W�r�t�U�r_y&r�SVt4~�[j�4r_u4Y�r=X	Z�t4h	k�r(Yle4h.U�r(Y]^.c��4r=e4W�r�w4SVU�h.[jr(Y�h	W�r�W�u4t�y9xvh�Ylu4e&r�W��9SiY�X	Wsk�r�[l�4X9wC^
c��4SVY_k�r�[l�4X9w�U(h	gVgiY_r(h	U���e�Wlr(w4SiU(h	[lr*�����4SVU���W�r�[lu4Wlt�Y_[j�4r�e4W�r�w4SVU�h.[jrK[j�4h.[_SiY_[lXMy&r�U�h.gigVr�w�t4r� 9[%3 [j�4r
U(X	t9[jSVt9u4h	[lSiX.t(5j�Ah	t�wf[j��r�t U�h.gigVY�[j�4r�t4r( *[Pe4W�r�w4SVU�h.[jr9^{c��4r�ê�~9ê=v=�@�Tk�r�[l�4X9w§X.ZÇ|�È=Â�~	r�t�r�W�h	[jr(YMh
U��4X.SiU(rQe&X	SVt*[bZ�Wlh.kKrIy*xPU�X.t4Y�[jW�u4U�[lSit4~|h � è*ê��}ã�v(å*Ô9ê�[l�4h	[�kKX9w4r(giY�[j�4rzX	e&r�W�h	[lSiX.tPX.Z<[j�4rzÔ*è9çM�T�bR
SVt4Y�[jW�u4U�[lSiX.tC^.c��4SiY�U(h	gVgiY2|�È=ÂMÈkÂb¤4W�Y�[6�.���4SVU��Mr( *r(U�u4[lr�Ys[j��r�¤�WlY�[AU(gih.u4Y�r�X.Z�[j��r��AWlX.giX.~Qe4W�r�w4SVU�h.[jr=å�9kÂ*^
È/Z�[l�4SiY{Z�h	SVgVYAX.Wdk�X	W�r�Y�X	gVu4[jSVX	t4YAh	W�r�W�r�Õ9u4r�Y�[jr(wvSV[d[j��r�tvU(h	gVgiY�|�ÈkÂMÈ=w(ë�{zÈ=Â*�(���4SVU��vSit|[ju4W�tvU�h.gigVY)|�È=ÂMÈ�»:^
c��4SVYQr( *r(U�u4[lr�YQ[l�4r�Y�r�U�X.t4w�U�gVh	u4Y�r�X	Z{[j�4r|e4Wlr(w4SVU�h	[lr*^&c��4rvê�~9ê=v=�@�zk�r([j�4X9w4YQX.Z!|�È=ÂMÈ=Âzh	t4wV|�È=Â@È�»
y&X	[l�QU�X.t4Yl[lWlu�U�[}h�U��4h	SVt_X	Z � è9ê���ã�v(å9Ô9ê.Y:[lX�y�r{r� 9r(U�u4[lr�wQSVtQY�r�Õ9u4r�t�U�r*^�c��9u4Y�h.Z�[jr�W¦|�È=Â@È=Â= ¶ê�~*ê=v=�M���4h	Y
y&r�r(t�U(h	gVgir(wC�:[l�4r � è*ê��}ã�v(å*Ô9êMX	y9Ïjr(U�[=U�W�r�h.[jr(w�y9x�ä9ê � � è9ê���ã�v(å9Ô9êkw= ���È=Âk�¶åkÂ=­lu=Âz����SigVg�y&r�U�h	gVgVr�wC�
h.t4wMY�X�X	tC^

O�J|EGO�NPH|H�1�EGF¯/X*VÉ),21m =FQNMH�1b&� MEGLÊ1bË� %.�/X')1b&
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lock

global
call

succ

deeper
code

succeed

fail

backtrack

fail

no

wait_for(X)

yes

no

this thread
awaiting

no

succeed

yes

declare

waiting
this not

all

this thread
awaiting

declare
all
awaiting
release

declare
this
waiting

pulse

wait

declare
this not

pulse

waiting

global
retract

unify X

unlock

yes

awaiting
release
flag

pulse

unlock

pulse

global assert

lock

X=B

unlock

release?

waiting?

release?

X=#B

clear this

,2F�I�SEBAL�������X	t9[lWlX.g�Ñ4X"�fgVX	~.SiU�X	Z�u4t4SV¤4U�h.[jSVX	tPh	t4w��{h	SV[ Z�X	W
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