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Abstract rewriting in 30 seconds or less
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Fig. 5.2: Richard Dedekind, 1831-1916.

A(x,0)→ x

A(x,S(y))→ S(A(x,y))

M(x,0)→ 0

M(x,S(y))→ A(M(x,y),x)

Fig. 5.3: Dedekind’s TRS for addition and multiplication of natural numbers.
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Term rewriting in 30 seconds or less



Orthogonal rewriting
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(b) Non-overlapping patterns in a CL-term
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descendant; creation; causationt0 M(SS0,SS0)

t1 A(M(SS0,S0),SS0)

t2 SA(M(SS0,S0),S0)

t3 SSA(M(SS0,S0),0)

t4 SSM(SS0,S0)

t5 SSA(M(SS0,0),SS0)

t6 SSA(0,SS0)

t7 SSSA(0,S0)

t8 SSSSA(0,0)

t9 SSSS0

. . . [(λx.C[xB])λy.A] . . . →β . . . [Cσ[(λy.A)Bσ]] . . . (1)

. . . [(λx.x)(λy.A)B] . . . →β . . . [(λy.A)B] . . . (2)

. . . [(λx.λy.A)DB] . . . →β . . . [(λy.Aσ)B] . . . (3)

BAA → ABA

BBA → BAB



Figure 26: Zero times infinity.

Black holes in term rewriting



reduction cycles entail black holes

Theorem. Let the λ-term M admit a cyclic reduction. Then M is unsolvable,
or else, a subterm of a reduct of M is unsolvable. In fact, even ’mute’, the
worst kind of unsolvable.

M

N ! C[! ]

2.5. Let’s have a theorem:



abstract rewriting
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hyper graph rewriting
<latexit sha1_base64="AXctkDgW3K5fTeW4HvOBi9gOkVg=">AAACBXicbZBLS8NAFIVv6qvWV9SlLgaL4KokPlBwU3TjsoJ9QBvKZDpph04mYWailNCNG/+KGxeKuPU/uPPfOGmz0NYDAx/n3Mtwjx9zprTjfFuFhcWl5ZXiamltfWNzy97eaagokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYARrY3XtfTQwrkSdS9SXOB4YkPRBMs1Ev9S1y07FmQjNg5tDGXLVuvZXpxeRJKRCE46VartOrL0US80Ip+NSJ1E0xmSI+7RtUOCQKi+dXDFGh8bpoSCS5gmNJu7vjRSHSo1C30yGWA/UbJaZ/2XtRAcXXspEnGgqyPSjIOFIRyirBPWYpETzkQFMstMJIgMsMdGmuKwEd/bkeWgcV9yTytntabl6lddRhD04gCNw4RyqcAM1qAOBR3iGV3iznqwX6936mI4WrHxnF/7I+vwB8FOXlw==</latexit>

term graph rewriting
<latexit sha1_base64="xMsl0+pDNBENkFuisAroTqgUBks=">AAACBHicbZBLS8NAFIUn9VXrK+qym8EiuCqJDxTcFN24rGAf0IYymd60Q2cmYWailNCFG/+KGxeKuPVHuPPfmLRZaOuBgY9z7mW4x48408Zxvq3C0vLK6lpxvbSxubW9Y+/uNXUYKwoNGvJQtX2igTMJDcMMh3akgAifQ8sfXWd56x6UZqG8M+MIPEEGkgWMEpNaPbuMDSiBu5d4oEg0TEHBg2KGyUGpZ1ecqjMVXgQ3hwrKVe/ZX91+SGMB0lBOtO64TmS8hCjDKIdJqRtriAgdkQF0UpREgPaS6RETfJg6fRyEKn3S4Kn7eyMhQuux8NNJQcxQz2eZ+V/WiU1w4SVMRrEBSWcfBTHHJsRZI7jPFFDDxykQmp1OMR0SRWjajM5KcOdPXoTmcdU9qZ7dnlZqV3kdRVRGB+gIuegc1dANqqMGougRPaNX9GY9WS/Wu/UxGy1Y+c4++iPr8wcV5Jcd</latexit>

combinatory logic
<latexit sha1_base64="w+Y2OGgL71uZQlTFNSqWqRXrZho=">AAAB/HicbVDLSgNBEJyNrxhfqzl6GQyCp7DrAwUvQS8eI5gHJEuYncwmQ2ZnlpleYQnxV7x4UMSrH+LNv3GS7EETCxqKqm66u8JEcAOe9+0UVlbX1jeKm6Wt7Z3dPXf/oGlUqilrUCWUbofEMMElawAHwdqJZiQOBWuFo9up33pk2nAlHyBLWBCTgeQRpwSs1HPLVMUhlwSUznD3WqgBpz234lW9GfAy8XNSQTnqPfer21c0jZkEKogxHd9LIBgTDZwKNil1U8MSQkdkwDqWShIzE4xnx0/wsVX6OFLalgQ8U39PjElsTBaHtjMmMDSL3lT8z+ukEF0FYy6TFJik80VRKjAoPE0C97lmFERmCaGa21sxHRJNKNi8SjYEf/HlZdI8rfpn1Yv780rtJo+jiA7RETpBPrpENXSH6qiBKMrQM3pFb86T8+K8Ox/z1oKTz5TRHzifP8jMlNw=</latexit>

graph rewriting
<latexit sha1_base64="m8ZVV1ieBBJIdquF/uRtdtLbMHE=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5L4gYKXohePFewHtKFsttN26WYTdidqCf0rXjwo4tU/4s1/Y9LmoNUHA4/3ZpiZ50dSGHScL6uwtLyyulZcL21sbm3v2LvlpgljzaHBQxnqts8MSKGggQIltCMNLPAltPzxdea37kEbEao7nETgBWyoxEBwhqnUs8tDzaIR7V5qeNAChRqWenbFqToz0L/EzUmF5Kj37M9uP+RxAAq5ZMZ0XCdCL2EaBZcwLXVjAxHjYzaETkoVC8B4yez2KT1MlT4dhDothXSm/pxIWGDMJPDTzoDhyCx6mfif14lxcOElQkUxguLzRYNYUgxpFgTtCw0c5SQljGevc8pHTDOOaVxZCO7iy39J87jqnlTPbk8rtas8jiLZJwfkiLjknNTIDamTBuHkkTyRF/JqTa1n6816n7cWrHxmj/yC9fENeaCUFA==</latexit>

patch graph rewriting
<latexit sha1_base64="UZZsCIMhvQrV0nixSJGGAAzhn1Y=">AAACBXicbZBLS8NAFIUn9VXrK+pSF4NFcFUSHyi4KbpxWcE+oA1lMp20QyeTYeZGKaEbN/4VNy4Ucet/cOe/MWmz0NYDAx/n3Mtwj68EN+A431ZhYXFpeaW4Wlpb39jcsrd3GiaKNWV1GolIt3ximOCS1YGDYC2lGQl9wZr+8DrLm/dMGx7JOxgp5oWkL3nAKYHU6tr7WBGgA9y5xH1NVAaaPWgOXPZLXbvsVJyJ8Dy4OZRRrlrX/ur0IhqHTAIVxJi26yjwEqKBU8HGpU5smCJ0SPqsnaIkITNeMrlijA9Tp4eDSKdPAp64vzcSEhozCv10MiQwMLNZZv6XtWMILryESxUDk3T6URALDBHOKsE9rhkFMUqB0Ox0iumAaEIhLS4rwZ09eR4axxX3pHJ2e1quXuV1FNEeOkBHyEXnqIpuUA3VEUWP6Bm9ojfryXqx3q2P6WjBynd20R9Znz/JwZd/</latexit>

universal rewriting
<latexit sha1_base64="9pVj4nHbzdS/yT8PJqfNAxPq2yg=">AAAB/nicbVBNS8NAEJ34WetXVDx5WSyCp5L4gYKXohePFewHtKVstpt26WYTdidKCQX/ihcPinj1d3jz35i0OWjrg4HHezPMzPMiKQw6zre1sLi0vLJaWCuub2xubds7u3UTxprxGgtlqJseNVwKxWsoUPJmpDkNPMkb3vAm8xsPXBsRqnscRbwT0L4SvmAUU6lr78dKZD6VpH2l+aMWKFS/a5ecsjMBmSduTkqQo9q1v9q9kMUBV8gkNablOhF2EqpRMMnHxXZseETZkPZ5K6WKBtx0ksn5Y3KUKj3ihzothWSi/p5IaGDMKPDSzoDiwMx6mfif14rRv+wkQkUxcsWmi/xYEgxJlgXpCc0ZylFKKMs+Z4QNqKYM00SKaQju7MvzpH5Sdk/L53dnpcp1HkcBDuAQjsGFC6jALVShBgwSeIZXeLOerBfr3fqYti5Y+cwe/IH1+QOl4ZXv</latexit>

higher order rewriting
<latexit sha1_base64="7TKKvWQS6ZMSgSlSWEktzIITtVM=">AAACBXicbZBLS8NAFIUn9VXrq+pSF4NFcFUSHyi4KbpxWcE+oA1lMrlph05mwsxEKaEbN/4VNy4Ucet/cOe/MUm70NYDAx/n3Mtwjxdxpo1tf1uFhcWl5ZXiamltfWNzq7y909QyVhQaVHKp2h7RwJmAhmGGQztSQEKPQ8sbXmd56x6UZlLcmVEEbkj6ggWMEpNavfL+gPUHoHD3Ekvl56DgQTHDRL/UK1fsqp0Lz4MzhQqaqt4rf3V9SeMQhKGcaN1x7Mi4CVGGUQ7jUjfWEBE6JH3opChICNpN8ivG+DB1fBxIlT5hcO7+3khIqPUo9NLJkJiBns0y87+sE5vgwk2YiGIDgk4+CmKOjcRZJdhnCqjhoxQIzU6nmA6IItSkxWUlOLMnz0PzuOqcVM9uTyu1q2kdRbSHDtARctA5qqEbVEcNRNEjekav6M16sl6sd+tjMlqwpju76I+szx9Mk5fQ</latexit>

typed lambda calculus
<latexit sha1_base64="6fWv0tLU1TgcsZSVhGl4XlC9eHE=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KokPFNwU3bisYB/QhnIzmbRDJ5MwMxFKKLjxV9y4UMStP+HOv3HSZqGtBwYO59zDnXv8hDOlHefbWlhcWl5ZLa2V1zc2t7btnd2milNJaIPEPJZtHxTlTNCGZprTdiIpRD6nLX94k/utByoVi8W9HiXUi6AvWMgIaCP17P1cDHD3iptMAIZgApykPFU9u+JUnQnwPHELUkEF6j37qxvEJI2o0ISDUh3XSbSXgdSMcDoud1NFEyBD6NOOoQIiqrxscsMYHxklwGEszRMaT9TfiQwipUaRbyYj0AM16+Xif14n1eGllzGRpJoKMl0UphzrGOe344BJSjQfGQJEMvNXTAYggWhTW9mU4M6ePE+aJ1X3tHp+d1apXRd1lNABOkTHyEUXqIZuUR01EEGP6Bm9ojfryXqx3q2P6eiCVWT20B9Ynz8NsZcn</latexit>

lambda calculus
<latexit sha1_base64="X/3oXJgJsPH5FN8aAwY2OFacxa0=">AAAB+3icbVDLSsNAFJ3UV62vWpduBovgqiQ+UHBTdOOygn1AG8rNZNIOnUzCPMQS+ituXCji1h9x5984bbPQ1gMDh3PO5d45QcqZ0q777RRWVtfWN4qbpa3tnd298n6lpRIjCW2ShCeyE4CinAna1Exz2kklhTjgtB2Mbqd++5FKxRLxoMcp9WMYCBYxAtpK/XKF22wIuHeNCXBiuFH9ctWtuTPgZeLlpIpyNPrlr16YEBNToQkHpbqem2o/A6kZ4XRS6hlFUyAjGNCupQJiqvxsdvsEH1slxFEi7RMaz9TfExnESo3jwCZj0EO16E3F/7yu0dGVnzGRGk0FmS+KDMc6wdMicMgkJZqPLQEimb0VkyFIINrWVbIleItfXiat05p3Vru4P6/Wb/I6iugQHaET5KFLVEd3qIGaiKAn9Ixe0ZszcV6cd+djHi04+cwB+gPn8wdN65P6</latexit>

infinitary rewriting
<latexit sha1_base64="+POPsZxkaGynB9FWtwFKNGbxNcU=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJXEBwpuim5cVrAPaEOZTCft0MkkzNwoJXbhr7hxoYhbf8Odf+OkzUJbD1w4nHMv997jx4JrcJxvq7CwuLS8Ulwtra1vbG7Z2zsNHSWKsjqNRKRaPtFMcMnqwEGwVqwYCX3Bmv7wOvOb90xpHsk7GMXMC0lf8oBTAkbq2ntcBlxyIGqEO5eKPSgOXPa7dtmpOBPgeeLmpIxy1Lr2V6cX0SRkEqggWrddJwYvJQo4FWxc6iSaxYQOSZ+1DZUkZNpLJ/eP8aFRejiIlCkJeKL+nkhJqPUo9E1nSGCgZ71M/M9rJxBceCmXcQJM0umiIBEYIpyFgXtcMQpiZAih2ecU0wFRhIKJrGRCcGdfnieN44p7Ujm7PS1Xr/I4imgfHaAj5KJzVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHtLVg5TO76A+szx9qd5Zd</latexit>



<latexit sha1_base64="RiNDvP2DXuRVL7FhTVuenvoHgp0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL+YWwTwwWcLs7GwyZHZmmZkVwpK/8OJBEa/+jTf/xkmyB00saCiquunuChLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWlqmitAmkVyqToA15UzQpmGG006iKI4DTtvB6Hbqt5+o0kyKBzNOqB/jgWARI9hY6bFer6MeD6XR/XLFrbozoGXi5aQCORr98lcvlCSNqTCEY627npsYP8PKMMLppNRLNU0wGeEB7VoqcEy1n80unqATq4QoksqWMGim/p7IcKz1OA5sZ4zNUC96U/E/r5ua6NrPmEhSQwWZL4pSjoxE0/dRyBQlho8twUQxeysiQ6wwMTakkg3BW3x5mbTOqt559fL+olK7yeMowhEcwyl4cAU1uIMGNIGAgGd4hTdHOy/Ou/Mxby04+cwh/IHz+QPWSZBi</latexit>

<latexit sha1_base64="4Wq69eqCmgxAUui1bkML4iaRSos=">AAAB8XicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoRW8RzILJGHo6naRJL0N3jxCG/IUXD4p49W+8+Td2kjlo4oOCx3tVVNWLYs6M9f1vL7e0vLK6ll8vbGxube8Ud/fqRiWa0BpRXOlmhA3lTNKaZZbTZqwpFhGnjWh4PfEbT1QbpuS9HcU0FLgvWY8RbJ30cPuYtpWgfTzuFEt+2Z8CLZIgIyXIUO0Uv9pdRRJBpSUcG9MK/NiGKdaWEU7HhXZiaIzJEPdpy1GJBTVhOr14jI6c0kU9pV1Ji6bq74kUC2NGInKdAtuBmfcm4n9eK7G9yzBlMk4slWS2qJdwZBWavI+6TFNi+cgRTDRztyIywBoT60IquBCC+ZcXSf2kHJyWz+/OSpWrLI48HMAhHEMAF1CBG6hCDQhIeIZXePOM9+K9ex+z1pyXzezDH3ifP6alkOk=</latexit>

<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

<latexit sha1_base64="bgWyk3tYOpvEknZ0PzxAtMSo5ws=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jMQ9MljA7O5sMmZ1ZZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywup367SeqNJPiwYwT6sd4IFjECDZWemw0GqjHQ2l0v1xxq+4MaJl4OalAjnq//NULJUljKgzhWOuu5ybGz7AyjHA6KfVSTRNMRnhAu5YKHFPtZ7OLJ+jEKiGKpLIlDJqpvycyHGs9jgPbGWMz1IveVPzP66YmuvYzJpLUUEHmi6KUIyPR9H0UMkWJ4WNLMFHM3orIECtMjA2pZEPwFl9eJq2zqndevby/qNRu8jiKcATHcAoeXEEN7qAOTSAg4Ble4c3Rzovz7nzMWwtOPnMIf+B8/gAEwJCA</latexit>

<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

<latexit sha1_base64="uh254vLb0PbZ0YhUMlkoTK/9Lak=">AAAB8XicbVDJSgNBEO2JW4xb1KOXxiB4CjMu6DHoxWNEs2Ayhp5OJWnSy9DdI4Qhf+HFgyJe/Rtv/o2dZA6a+KDg8V4VVfWimDNjff/byy0tr6yu5dcLG5tb2zvF3b26UYmmUKOKK92MiAHOJNQssxyasQYiIg6NaHg98RtPoA1T8t6OYggF6UvWY5RYJz3cPaZtJaBPxp1iyS/7U+BFEmSkhDJUO8WvdlfRRIC0lBNjWoEf2zAl2jLKYVxoJwZiQoekDy1HJRFgwnR68RgfOaWLe0q7khZP1d8TKRHGjETkOgWxAzPvTcT/vFZie5dhymScWJB0tqiXcGwVnryPu0wDtXzkCKGauVsxHRBNqHUhFVwIwfzLi6R+Ug5Oy+e3Z6XKVRZHHh2gQ3SMAnSBKugGVVENUSTRM3pFb57xXrx372PWmvOymX30B97nD7YnkPM=</latexit>

<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="qFxtc/QduvSKutbiRjlcZmfuNdE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFNy4rWFuYDiWTZtrQPIYkI5TSz3DjQhG3fo07/8ZMOwttPRByOOde7r0nTjkz1ve/vdLK6tr6RnmzsrW9s7tX3T94NCrThLaI4kp3YmwoZ5K2LLOcdlJNsYg5bcej29xvP1FtmJIPdpzSSOCBZAkj2DoplEoLzFHivl615tf9GdAyCQpSgwLNXvWr21ckE1RawrExYeCnNppgbRnhdFrpZoammIzwgIaOSiyoiSazlafoxCn9fK570qKZ+rtjgoUxYxG7SoHt0Cx6ufifF2Y2uY4mTKaZpZLMByUZR1ah/H7UZ5oSy8eOYKKZ2xWRIdaYWJdSxYUQLJ68TB7P6sF5/fL+ota4KeIowxEcwykEcAUNuIMmtICAgmd4hTfPei/eu/cxLy15Rc8h/IH3+QNXbZFM</latexit><latexit sha1_base64="6udQbjAj1VynWTXkEuus/6uulpI=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4CjMu6M2gF48RzALJEHo6PUmTXobuHiEO+Q0vHhTx6s9482/sJHPQ6IOCx3tVVNWLEs6M9f0vr7C0vLK6VlwvbWxube+Ud/eaRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0M/VbD1QbpuS9HSc0FHggWcwItk7qSqUF5uyRycFVr1zxq/4M6C8JclKBHPVe+bPbVyQVVFrCsTGdwE9smGFtGeF0UuqmhiaYjPCAdhyVWFATZrObJ+jIKX0UK+1KWjRTf05kWBgzFpHrFNgOzaI3Ff/zOqmNL8OMySS1VJL5ojjlyCo0DQD1mabE8rEjmGjmbkVkiDUm1sVUciEEiy//Jc2TanBaPb87q9Su8ziKcACHcAwBXEANbqEODSCQwBO8wKuXes/em/c+by14+cw+/IL38Q1WnpHi</latexit>

<latexit sha1_base64="ibPBo1Nk87xkq294+pjYwUXNAx0=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRkfKHRTdOOygn1AO5RMetuGZpIhyShl6MKNv+LGhSJu/Qh3/o1pOwttPRA4nHNPknvCmDNtPO/bWVpeWV1bz23kN7e2d3bdvf26lomiUKOSS9UMiQbOBNQMMxyasQIShRwa4fB64jfuQWkmxZ0ZxRBEpC9Yj1FirNRxC1SRBxvu43Y5ics45IQOLR9IDh236JW8KfAi8TNSRBmqHfer3ZU0iUAYyonWLd+LTZASZRjlMM63Ew2xvZ/0oWWpIBHoIJ0uMcZHVuninlT2CIOn6u9ESiKtR1FoJyNiBnrem4j/ea3E9C6DlIk4MSDo7KFewrGReNII7jIF1PCRJYQqZv+K6YAoQo3tLW9L8OdXXiT1k5J/Wjq/PStWrrI6cqiADtEx8tEFqqAbVEU1RNEjekav6M15cl6cd+djNrrkZJkD9AfO5w+UtJdq</latexit> <latexit sha1_base64="EB0jfQ/rqUr667jjY9qu6LLHK8U=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCqzLjA4Vuim5cVrAPaIeSSdM2NJMMScZSSldu/BU3LhRx6ze4829M21lo64XAyTn33OSeMOZMG8/7djJLyyura9n13Mbm1vaOu7tX1TJRhFaI5FLVQ6wpZ4JWDDOc1mNFcRRyWgv7NxO99kCVZlLcm2FMgwh3Beswgo2lWu4hUXhgzV3ULLblQBRRyDHp21tPctpy817BmxZaBH4K8pBWueV+NduSJBEVhnCsdcP3YhOMsDKMcDrONRNNYzsfd2nDQoEjqoPRdI0xOrZMG3WkskcYNGV/O0Y40noYhbYzwqan57UJ+Z/WSEznKhgxESeGCjJ7qJNwZCSaZILaTFFi+NACTBSzf0WkhxUmxiaXsyH48ysvguppwT8rXNyd50vXaRxZOIAjOAEfLqEEt1CGChB4hGd4hTfnyXlx3p2PWWvGST378Keczx80wJhR</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

1
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1
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1
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1
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1
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1
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1
<latexit sha1_base64="vJbpXfWNX0ZDFQkgK7UATOJCf0M=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxU93qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPfOGMvA==</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
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2
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2
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2
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2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
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2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

2
<latexit sha1_base64="hcpEFvK3BNjRuJZq3AnqL7LNEe8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+QyCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJYPZpygH9GB5CFn1FipXukVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuyhf1S9L1dssjjycwCmcgwfXUIV7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AH5ljL0=</latexit>

I
<latexit sha1_base64="0qCSliKNqyrBivSqDJu/97eeXMM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL3pLwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvfPyZe2iVLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6FBjNQ=</latexit>

S
<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

K
<latexit sha1_base64="zm4cvnEq4Fhac+8dXzXwPt95gFY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL4KXBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDv1m0+oNI/kgxnH6Id0IHmfM2qsVLvvFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpWbLI48HMExnIIHV1CBO6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCkSYzW</latexit>

S
<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

S
<latexit sha1_base64="FB0ABn+HFnmaGYL2ejzQ9zTKFA0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI9ELx4hyiOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7b5bLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6yOPJwBMdwCh5cQQXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7BpjN4=</latexit>

plane filling CL term
<latexit sha1_base64="ZcHdUcfZmM5XLKUE/AJyQl40DKw=">AAACBHicbZDLSgMxFIYz9VbrbdRlN8EiuCozXlDoptiNCxcV7AU6Q8mkZ9rQTGZIMkIpXbjxVdy4UMStD+HOtzFtZ6GtPwQ+/nNOkvMHCWdKO863lVtZXVvfyG8WtrZ3dvfs/YOmilNJoUFjHst2QBRwJqChmebQTiSQKODQCoa1ab31AFKxWNzrUQJ+RPqChYwSbayuXUw4EYC9Ssi4uaNvqHbrVbAGGXXtklN2ZsLL4GZQQpnqXfvL68U0jUBoyolSHddJtD8mUjPKYVLwUgUJoUPSh45BQSJQ/ni2xAQfG6eHw1iaIzSeub8nxiRSahQFpjMieqAWa1Pzv1on1eGVP2YiSTUIOn8oTDnWMZ4mgntMAtV8ZIBQycxfMR0QSajJQBVMCO7iysvQPC27Z+WLu/NS9TqLI4+K6AidIBddoiq6QXXUQBQ9omf0it6sJ+vFerc+5q05K5s5RH9kff4AIl2XIQ==</latexit>

with redexes
<latexit sha1_base64="MjqB02vIhh/BMN4PJ+jS3Tr+/aM=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5L4QMFN0Y3LCvYBbSiTyU07dDIJMxO1hn6JGxeKuPVT3Pk3TtsstPXAhcM593LvPX7CmdKO820VlpZXVteK66WNza3tsr2z21RxKik0aMxj2faJAs4ENDTTHNqJBBL5HFr+8Hrit+5BKhaLOz1KwItIX7CQUaKN1LPLD0wPcPcSSwjgEVTPrjhVZwq8SNycVFCOes/+6gYxTSMQmnKiVMd1Eu1lRGpGOYxL3VRBQuiQ9KFjqCARKC+bHj7Gh0YJcBhLU0Ljqfp7IiORUqPIN50R0QM1703E/7xOqsMLL2MiSTUIOlsUphzrGE9SwAGTQDUfGUKoZOZWTAdEEqpNViUTgjv/8iJpHlfdk+rZ7WmldpXHUUT76AAdIRedoxq6QXXUQBSl6Bm9ojfryXqx3q2PWWvBymf20B9Ynz8wXZLL</latexit>
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Figure 27: D∞, the mini-universe of Dedekind’s rules for natural numbers with
infinity ∞. The outer space of infinite terms contains many black holes. The black
holes are Cauchy condensation points, the limits of expansions, inverse reduc-
tions. The property CR

∞ holds, because there is only one collapsing operator. The
black hole term has a trivial causal graph, consisting of infinitely many unrelated
points, a discrete partial order, as we will see later.

black holes through the telescope



Theorem 5.1. (Wolfram, Causal Invariance)
For orthogonal rewrite systems, given a normalizing reduction M ⇣ N, the

partial order of ’causation’ between redex firings is invariant among all reductions
from M to its normal form N. Causation means that the latter redex firing uses
symbols descending from symbols created by the former redex firing.

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>B

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

β
<latexit sha1_base64="0ylNqYFEVzh9vyF1JsgW37C9nj0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkorq2vrG+XNytb2zu5edf/gUSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hoduq3nlBpnsgHM04xiOlA8ogzaqzkd0M0tFetuXV3BrJMvILUoECzV/3q9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dkJOrNInUaJsSUNm6u+JnMZaj+PQdsbUDPWiNxX/8zqZia6DnMs0MyjZfFGUCWISMv2c9LlCZsTYEsoUt7cSNqSKMmPzqdgQvMWXl8njWd07r1/eX9QaN0UcZTiCYzgFD66gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz/GGo6r</latexit>

γ
<latexit sha1_base64="LWabUoIKIZiasu0ISC7ofFwBTKY=">AAAB7XicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kml6G7RwhD/sGLB0W8+j/e/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LBjhMaCjyQLGYEWyc1uwMsBO6VK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vg6zJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rl/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/iS+PHA==</latexit>

�
<latexit sha1_base64="7ApH5KhDDokWATg9CRmfpK+20QE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS5id9CZDZmfXmVkhLPkJLx4U8ervePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1Fip3cVEcxHLXrniVt0ZyDLxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezeCTmxSp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9HnS5wqZEWNLKFPc3krYkCrKjI2oZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAg4Ble4c15dF6cd+dj3lpw8plD+APn8wdPFZAn</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

α
<latexit sha1_base64="5uI7OHd2r47MUtx08AblU4N6pQU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS+idzCZjZneWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqWWqKGtQKaRqB6iZ4DFrGG4EayeKYRQI1gpGt1O/9cSU5jJ+MOOE+REOYh5yisZKzS6KZIi9csWtujOQZeLlpAI56r3yV7cvaRqx2FCBWnc8NzF+hspwKtik1E01S5COcMA6lsYYMe1ns2sn5MQqfRJKZSs2ZKb+nsgw0nocBbYzQjPUi95U/M/rpCa89jMeJ6lhMZ0vClNBjCTT10mfK0aNGFuCVHF7K6FDVEiNDahkQ/AWX14mzbOqd169vL+o1G7yOIpwBMdwCh5cQQ3uoA4NoPAIz/AKb450Xpx352PeWnDymUP4A+fzB43Fjx8=</latexit>

δ
<latexit sha1_base64="mRjdPHcR5fkFzD7kQz6YL6ySYZ8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5id7SRjZmeWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqWWqKDao5FK1Q6KRM4ENwwzHdqKQxCHHVji6nfqtJ1SaSfFgxgkGMRkI1meUGCs1uxFyQ3rlilf1ZnCXiZ+TCuSo98pf3UjSNEZhKCdad3wvMUFGlGGU46TUTTUmhI7IADuWChKjDrLZtRP3xCqR25fKljDuTP09kZFY63Ec2s6YmKFe9Kbif14nNf3rIGMiSQ0KOl/UT7lrpDt93Y2YQmr42BJCFbO3unRIFKHGBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c6L8678zFvLTj5zCH8gfP5A5PQjyM=</latexit>

η
<latexit sha1_base64="df6cZNHRkalpeAE9zs/y/TjMQHM=">AAAB63icbVBNS8NAEN3Ur1q/qh69BIvgqSR+oMeiF48VrC20oWy2k3bp7ibsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MBHcoOd9O6WV1bX1jfJmZWt7Z3evun/waOJUM2ixWMS6E1IDgitoIUcBnUQDlaGAdji+zf32E2jDY/WAkwQCSYeKR5xRzKUeIO1Xa17dm8FdJn5BaqRAs1/96g1ilkpQyAQ1put7CQYZ1ciZgGmllxpIKBvTIXQtVVSCCbLZrVP3xCoDN4q1LYXuTP09kVFpzESGtlNSHJlFLxf/87opRtdBxlWSIig2XxSlwsXYzR93B1wDQzGxhDLN7a0uG1FNGdp4KjYEf/HlZfJ4VvfP65f3F7XGTRFHmRyRY3JKfHJFGuSONEmLMDIiz+SVvDnSeXHenY95a8kpZg7JHzifPwsmjj8=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>B

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

B
<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

A
<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit><latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit><latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit><latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit><latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit><latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit><latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="nlbAE+dAhqNFmCKA4b1XzNGMWyQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzDhBP6IDyUPOqLFSvdorltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89SdcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77J8Xb8qVapZHHk4gVM4Bw9uoAL3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZaljM0=</latexit>

<latexit sha1_base64="0ylNqYFEVzh9vyF1JsgW37C9nj0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkorq2vrG+XNytb2zu5edf/gUSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hoduq3nlBpnsgHM04xiOlA8ogzaqzkd0M0tFetuXV3BrJMvILUoECzV/3q9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dkJOrNInUaJsSUNm6u+JnMZaj+PQdsbUDPWiNxX/8zqZia6DnMs0MyjZfFGUCWISMv2c9LlCZsTYEsoUt7cSNqSKMmPzqdgQvMWXl8njWd07r1/eX9QaN0UcZTiCYzgFD66gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz/GGo6r</latexit>

<latexit sha1_base64="LWabUoIKIZiasu0ISC7ofFwBTKY=">AAAB7XicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kml6G7RwhD/sGLB0W8+j/e/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LBjhMaCjyQLGYEWyc1uwMsBO6VK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vg6zJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rl/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/iS+PHA==</latexit>

<latexit sha1_base64="7ApH5KhDDokWATg9CRmfpK+20QE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS5id9CZDZmfXmVkhLPkJLx4U8ervePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1Fip3cVEcxHLXrniVt0ZyDLxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezeCTmxSp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9HnS5wqZEWNLKFPc3krYkCrKjI2oZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAg4Ble4c15dF6cd+dj3lpw8plD+APn8wdPFZAn</latexit>

<latexit sha1_base64="fwfCk6tlfqksdjOOcMxNScVP3SA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF4+QyCOBDZkdGhiZnd3MzJqQDV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJIPZhyjH9KB5H3OqLFS7aZbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9lMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl77x8WbsoVW6zOPJwBMdwCh5cQQXuoQp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A5UhjMw=</latexit>

<latexit sha1_base64="5uI7OHd2r47MUtx08AblU4N6pQU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS+idzCZjZneWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqWWqKGtQKaRqB6iZ4DFrGG4EayeKYRQI1gpGt1O/9cSU5jJ+MOOE+REOYh5yisZKzS6KZIi9csWtujOQZeLlpAI56r3yV7cvaRqx2FCBWnc8NzF+hspwKtik1E01S5COcMA6lsYYMe1ns2sn5MQqfRJKZSs2ZKb+nsgw0nocBbYzQjPUi95U/M/rpCa89jMeJ6lhMZ0vClNBjCTT10mfK0aNGFuCVHF7K6FDVEiNDahkQ/AWX14mzbOqd169vL+o1G7yOIpwBMdwCh5cQQ3uoA4NoPAIz/AKb450Xpx352PeWnDymUP4A+fzB43Fjx8=</latexit>

<latexit sha1_base64="mRjdPHcR5fkFzD7kQz6YL6ySYZ8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5id7SRjZmeWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqWWqKDao5FK1Q6KRM4ENwwzHdqKQxCHHVji6nfqtJ1SaSfFgxgkGMRkI1meUGCs1uxFyQ3rlilf1ZnCXiZ+TCuSo98pf3UjSNEZhKCdad3wvMUFGlGGU46TUTTUmhI7IADuWChKjDrLZtRP3xCqR25fKljDuTP09kZFY63Ec2s6YmKFe9Kbif14nNf3rIGMiSQ0KOl/UT7lrpDt93Y2YQmr42BJCFbO3unRIFKHGBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c6L8678zFvLTj5zCH8gfP5A5PQjyM=</latexit>
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Figure 11: Wolfram’s Causal Invariance displayed in rewrite sequence
BBBAA ⇣ AABBB using the orthogonal string rewrite rule BA → AB, with re-
dex firings ↵,�,�, �, ✏,⌘. Yellow arrows are the ’caused by’ relation. Blue arrows
are the descendant relation. A ’caused’ redex firing uses material descending
from material created by an earlier ’causing’ firing. The ensuing partial order is
an invariant among all rewritings from the same begin term BBBAA to its nor-
mal form AABBB. This example is taken from Wolfram’s writings.Todo: reference.
Todo: make a tikz version
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Figure 12: Lattice of contracted redexes in orthogonal reduction from BBBAA to
its normal form AABBB. Along the reduction Lévy labels record the development.
The final labels encode the lattice structure, invariant under all the alternative
normalizing reductions according to Wolfram’s causal invariance principle. ’Cau-
sation steps’ are given by the subterm relation among the redex degrees. Trans-
parent blue lines are the descendant relation. Transparent red steps are the redex
creation steps, also causal steps.Todo: Figure yet to be tikzed.
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<latexit sha1_base64="mQT5447K3v5Pk7ejrKYjvZdPgkE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1iOOE+xEdKBEKRtFKD91E9MoVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5udOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2nZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOi/Ou/Mxby04+cwh/IHz+QNSAY3U</latexit>

α
<latexit sha1_base64="5uI7OHd2r47MUtx08AblU4N6pQU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS+idzCZjZneWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqWWqKGtQKaRqB6iZ4DFrGG4EayeKYRQI1gpGt1O/9cSU5jJ+MOOE+REOYh5yisZKzS6KZIi9csWtujOQZeLlpAI56r3yV7cvaRqx2FCBWnc8NzF+hspwKtik1E01S5COcMA6lsYYMe1ns2sn5MQqfRJKZSs2ZKb+nsgw0nocBbYzQjPUi95U/M/rpCa89jMeJ6lhMZ0vClNBjCTT10mfK0aNGFuCVHF7K6FDVEiNDahkQ/AWX14mzbOqd169vL+o1G7yOIpwBMdwCh5cQQ3uoA4NoPAIz/AKb450Xpx352PeWnDymUP4A+fzB43Fjx8=</latexit>

ν
<latexit sha1_base64="2NZIwdRpYKh+Lleq1SQ9r3gRErA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1iOOE+xEdKBEKRtFKD12V9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5udOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2nZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOi/Ou/Mxby04+cwh/IHz+QNhJ43e</latexit>

λ
<latexit sha1_base64="KJF6/T5rPR7W4NMtAt6Adg3VdkE=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GXRjcsK1hbaUCaTSTt0MgkzN0IJ/Qg3LhRx6/e482+ctllo64GBwznnMveeIJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM95iiUx0J6CGS6F4CwVK3kk1p3EgeTsY3U799hPXRiTqAccp92M6UCISjKKV2j1poyHtV2tu3Z2BLBOvIDUo0OxXv3phwrKYK2SSGtP13BT9nGoUTPJJpZcZnlI2ogPetVTRmBs/n607ISdWCUmUaPsUkpn6eyKnsTHjOLDJmOLQLHpT8T+vm2F07edCpRlyxeYfRZkkmJDp7SQUmjOUY0so08LuStiQasrQNlSxJXiLJy+Tx7O6d16/vL+oNW6KOspwBMdwCh5cQQPuoAktYDCCZ3iFNyd1Xpx352MeLTnFzCH8gfP5Az8Jj4Q=</latexit>

µ
<latexit sha1_base64="rjVKXv4W6+izTUhASUJUd3BQoZ0=">AAAB6nicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWNEs0AyhJ5OT9Kkl6G7RwhDPsGLB0W8+kXe/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LRjhMaCjyQLGYEWyc9dEXaK1f8qj8DWiZBTiqQo94rf3X7iqSCSks4NqYT+IkNM6wtI5xOSt3U0ASTER7QjqMSC2rCbHbqBJ04pY9ipV1Ji2bq74kMC2PGInKdAtuhWfSm4n9eJ7XxdZgxmaSWSjJfFKccWYWmf6M+05RYPnYEE83crYgMscbEunRKLoRg8eVl0jyrBufVy/uLSu0mj6MIR3AMpxDAFdTgDurQAAIDeIZXePO49+K9ex/z1oKXzxzCH3ifP1+ijd0=</latexit>

κ
<latexit sha1_base64="YOC/OQlJIVOVDKiPeKr34fz6EdM=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFNy4r2Ae0Q8mkmTY2k4QkI5Sh/+DGhSJu/R93/o1pOwttPXDhcM693HtPpDgz1ve/vcLK6tr6RnGztLW9s7tX3j9oGplqQhtEcqnbETaUM0EblllO20pTnESctqLR7dRvPVFtmBQPdqxomOCBYDEj2Dqp2R1hpXCvXPGr/gxomQQ5qUCOeq/81e1LkiZUWMKxMZ3AVzbMsLaMcDopdVNDFSYjPKAdRwVOqAmz2bUTdOKUPoqldiUsmqm/JzKcGDNOIteZYDs0i95U/M/rpDa+DjMmVGqpIPNFccqRlWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcF69vL+o1G7yOIpwBMdwCgFcQQ3uoA4NIPAIz/AKb570Xrx372PeWvDymUP4A+/zB5hwjyY=</latexit>

Figure 14: Lattice of contracted redexes in an alternative reduction from BBBAA

to its normal form AABBB. The causal lattice is the same. The isomorphism
is given by the reduction diagram establishing the Lévy equivalence of the two
reductions; see Figure xx. Note that creation (transparent red) is not invariant,
but causation (transparent yellow or red) is. Todo: Figure yet to be tikzed



A term rewrite example

α
<latexit sha1_base64="5uI7OHd2r47MUtx08AblU4N6pQU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS+idzCZjZneWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqWWqKGtQKaRqB6iZ4DFrGG4EayeKYRQI1gpGt1O/9cSU5jJ+MOOE+REOYh5yisZKzS6KZIi9csWtujOQZeLlpAI56r3yV7cvaRqx2FCBWnc8NzF+hspwKtik1E01S5COcMA6lsYYMe1ns2sn5MQqfRJKZSs2ZKb+nsgw0nocBbYzQjPUi95U/M/rpCa89jMeJ6lhMZ0vClNBjCTT10mfK0aNGFuCVHF7K6FDVEiNDahkQ/AWX14mzbOqd169vL+o1G7yOIpwBMdwCh5cQQ3uoA4NoPAIz/AKb450Xpx352PeWnDymUP4A+fzB43Fjx8=</latexit>

β
<latexit sha1_base64="0ylNqYFEVzh9vyF1JsgW37C9nj0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkorq2vrG+XNytb2zu5edf/gUSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hoduq3nlBpnsgHM04xiOlA8ogzaqzkd0M0tFetuXV3BrJMvILUoECzV/3q9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dkJOrNInUaJsSUNm6u+JnMZaj+PQdsbUDPWiNxX/8zqZia6DnMs0MyjZfFGUCWISMv2c9LlCZsTYEsoUt7cSNqSKMmPzqdgQvMWXl8njWd07r1/eX9QaN0UcZTiCYzgFD66gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz/GGo6r</latexit>

γ
<latexit sha1_base64="LWabUoIKIZiasu0ISC7ofFwBTKY=">AAAB7XicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kml6G7RwhD/sGLB0W8+j/e/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LBjhMaCjyQLGYEWyc1uwMsBO6VK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vg6zJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rl/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/iS+PHA==</latexit>

δ
<latexit sha1_base64="mRjdPHcR5fkFzD7kQz6YL6ySYZ8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5id7SRjZmeWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqWWqKDao5FK1Q6KRM4ENwwzHdqKQxCHHVji6nfqtJ1SaSfFgxgkGMRkI1meUGCs1uxFyQ3rlilf1ZnCXiZ+TCuSo98pf3UjSNEZhKCdad3wvMUFGlGGU46TUTTUmhI7IADuWChKjDrLZtRP3xCqR25fKljDuTP09kZFY63Ec2s6YmKFe9Kbif14nNf3rIGMiSQ0KOl/UT7lrpDt93Y2YQmr42BJCFbO3unRIFKHGBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c6L8678zFvLTj5zCH8gfP5A5PQjyM=</latexit>

�
<latexit sha1_base64="7ApH5KhDDokWATg9CRmfpK+20QE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS5id9CZDZmfXmVkhLPkJLx4U8ervePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1Fip3cVEcxHLXrniVt0ZyDLxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezeCTmxSp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9HnS5wqZEWNLKFPc3krYkCrKjI2oZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAg4Ble4c15dF6cd+dj3lpw8plD+APn8wdPFZAn</latexit>

η
<latexit sha1_base64="df6cZNHRkalpeAE9zs/y/TjMQHM=">AAAB63icbVBNS8NAEN3Ur1q/qh69BIvgqSR+oMeiF48VrC20oWy2k3bp7ibsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MBHcoOd9O6WV1bX1jfJmZWt7Z3evun/waOJUM2ixWMS6E1IDgitoIUcBnUQDlaGAdji+zf32E2jDY/WAkwQCSYeKR5xRzKUeIO1Xa17dm8FdJn5BaqRAs1/96g1ilkpQyAQ1put7CQYZ1ciZgGmllxpIKBvTIXQtVVSCCbLZrVP3xCoDN4q1LYXuTP09kVFpzESGtlNSHJlFLxf/87opRtdBxlWSIig2XxSlwsXYzR93B1wDQzGxhDLN7a0uG1FNGdp4KjYEf/HlZfJ4VvfP65f3F7XGTRFHmRyRY3JKfHJFGuSONEmLMDIiz+SVvDnSeXHenY95a8kpZg7JHzifPwsmjj8=</latexit>

κ
<latexit sha1_base64="YOC/OQlJIVOVDKiPeKr34fz6EdM=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFNy4r2Ae0Q8mkmTY2k4QkI5Sh/+DGhSJu/R93/o1pOwttPXDhcM693HtPpDgz1ve/vcLK6tr6RnGztLW9s7tX3j9oGplqQhtEcqnbETaUM0EblllO20pTnESctqLR7dRvPVFtmBQPdqxomOCBYDEj2Dqp2R1hpXCvXPGr/gxomQQ5qUCOeq/81e1LkiZUWMKxMZ3AVzbMsLaMcDopdVNDFSYjPKAdRwVOqAmz2bUTdOKUPoqldiUsmqm/JzKcGDNOIteZYDs0i95U/M/rpDa+DjMmVGqpIPNFccqRlWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcF69vL+o1G7yOIpwBMdwCgFcQQ3uoA4NIPAIz/AKb570Xrx372PeWvDymUP4A+/zB5hwjyY=</latexit>

λ
<latexit sha1_base64="KJF6/T5rPR7W4NMtAt6Adg3VdkE=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GXRjcsK1hbaUCaTSTt0MgkzN0IJ/Qg3LhRx6/e482+ctllo64GBwznnMveeIJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM95iiUx0J6CGS6F4CwVK3kk1p3EgeTsY3U799hPXRiTqAccp92M6UCISjKKV2j1poyHtV2tu3Z2BLBOvIDUo0OxXv3phwrKYK2SSGtP13BT9nGoUTPJJpZcZnlI2ogPetVTRmBs/n607ISdWCUmUaPsUkpn6eyKnsTHjOLDJmOLQLHpT8T+vm2F07edCpRlyxeYfRZkkmJDp7SQUmjOUY0so08LuStiQasrQNlSxJXiLJy+Tx7O6d16/vL+oNW6KOspwBMdwCh5cQQPuoAktYDCCZ3iFNyd1Xpx352MeLTnFzCH8gfP5Az8Jj4Q=</latexit>

µ
<latexit sha1_base64="rjVKXv4W6+izTUhASUJUd3BQoZ0=">AAAB6nicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWNEs0AyhJ5OT9Kkl6G7RwhDPsGLB0W8+kXe/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LRjhMaCjyQLGYEWyc9dEXaK1f8qj8DWiZBTiqQo94rf3X7iqSCSks4NqYT+IkNM6wtI5xOSt3U0ASTER7QjqMSC2rCbHbqBJ04pY9ipV1Ji2bq74kMC2PGInKdAtuhWfSm4n9eJ7XxdZgxmaSWSjJfFKccWYWmf6M+05RYPnYEE83crYgMscbEunRKLoRg8eVl0jyrBufVy/uLSu0mj6MIR3AMpxDAFdTgDurQAAIDeIZXePO49+K9ex/z1oKXzxzCH3ifP1+ijd0=</latexit>

α
<latexit sha1_base64="5uI7OHd2r47MUtx08AblU4N6pQU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS+idzCZjZneWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqWWqKGtQKaRqB6iZ4DFrGG4EayeKYRQI1gpGt1O/9cSU5jJ+MOOE+REOYh5yisZKzS6KZIi9csWtujOQZeLlpAI56r3yV7cvaRqx2FCBWnc8NzF+hspwKtik1E01S5COcMA6lsYYMe1ns2sn5MQqfRJKZSs2ZKb+nsgw0nocBbYzQjPUi95U/M/rpCa89jMeJ6lhMZ0vClNBjCTT10mfK0aNGFuCVHF7K6FDVEiNDahkQ/AWX14mzbOqd169vL+o1G7yOIpwBMdwCh5cQQ3uoA4NoPAIz/AKb450Xpx352PeWnDymUP4A+fzB43Fjx8=</latexit>

β
<latexit sha1_base64="0ylNqYFEVzh9vyF1JsgW37C9nj0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkorq2vrG+XNytb2zu5edf/gUSeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hoduq3nlBpnsgHM04xiOlA8ogzaqzkd0M0tFetuXV3BrJMvILUoECzV/3q9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dkJOrNInUaJsSUNm6u+JnMZaj+PQdsbUDPWiNxX/8zqZia6DnMs0MyjZfFGUCWISMv2c9LlCZsTYEsoUt7cSNqSKMmPzqdgQvMWXl8njWd07r1/eX9QaN0UcZTiCYzgFD66gAXfQBB8YcHiGV3hzpPPivDsf89aSU8wcwh84nz/GGo6r</latexit>

γ
<latexit sha1_base64="LWabUoIKIZiasu0ISC7ofFwBTKY=">AAAB7XicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kml6G7RwhD/sGLB0W8+j/e/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LBjhMaCjyQLGYEWyc1uwMsBO6VK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vg6zJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rl/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/iS+PHA==</latexit>

δ
<latexit sha1_base64="mRjdPHcR5fkFzD7kQz6YL6ySYZ8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5id7SRjZmeWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqWWqKDao5FK1Q6KRM4ENwwzHdqKQxCHHVji6nfqtJ1SaSfFgxgkGMRkI1meUGCs1uxFyQ3rlilf1ZnCXiZ+TCuSo98pf3UjSNEZhKCdad3wvMUFGlGGU46TUTTUmhI7IADuWChKjDrLZtRP3xCqR25fKljDuTP09kZFY63Ec2s6YmKFe9Kbif14nNf3rIGMiSQ0KOl/UT7lrpDt93Y2YQmr42BJCFbO3unRIFKHGBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c6L8678zFvLTj5zCH8gfP5A5PQjyM=</latexit>

�
<latexit sha1_base64="7ApH5KhDDokWATg9CRmfpK+20QE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS5id9CZDZmfXmVkhLPkJLx4U8ervePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1Fip3cVEcxHLXrniVt0ZyDLxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezeCTmxSp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9HnS5wqZEWNLKFPc3krYkCrKjI2oZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAg4Ble4c15dF6cd+dj3lpw8plD+APn8wdPFZAn</latexit>

η
<latexit sha1_base64="df6cZNHRkalpeAE9zs/y/TjMQHM=">AAAB63icbVBNS8NAEN3Ur1q/qh69BIvgqSR+oMeiF48VrC20oWy2k3bp7ibsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MBHcoOd9O6WV1bX1jfJmZWt7Z3evun/waOJUM2ixWMS6E1IDgitoIUcBnUQDlaGAdji+zf32E2jDY/WAkwQCSYeKR5xRzKUeIO1Xa17dm8FdJn5BaqRAs1/96g1ilkpQyAQ1put7CQYZ1ciZgGmllxpIKBvTIXQtVVSCCbLZrVP3xCoDN4q1LYXuTP09kVFpzESGtlNSHJlFLxf/87opRtdBxlWSIig2XxSlwsXYzR93B1wDQzGxhDLN7a0uG1FNGdp4KjYEf/HlZfJ4VvfP65f3F7XGTRFHmRyRY3JKfHJFGuSONEmLMDIiz+SVvDnSeXHenY95a8kpZg7JHzifPwsmjj8=</latexit>

κ
<latexit sha1_base64="YOC/OQlJIVOVDKiPeKr34fz6EdM=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFNy4r2Ae0Q8mkmTY2k4QkI5Sh/+DGhSJu/R93/o1pOwttPXDhcM693HtPpDgz1ve/vcLK6tr6RnGztLW9s7tX3j9oGplqQhtEcqnbETaUM0EblllO20pTnESctqLR7dRvPVFtmBQPdqxomOCBYDEj2Dqp2R1hpXCvXPGr/gxomQQ5qUCOeq/81e1LkiZUWMKxMZ3AVzbMsLaMcDopdVNDFSYjPKAdRwVOqAmz2bUTdOKUPoqldiUsmqm/JzKcGDNOIteZYDs0i95U/M/rpDa+DjMmVGqpIPNFccqRlWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcF69vL+o1G7yOIpwBMdwCgFcQQ3uoA4NIPAIz/AKb570Xrx372PeWvDymUP4A+/zB5hwjyY=</latexit>

λ
<latexit sha1_base64="KJF6/T5rPR7W4NMtAt6Adg3VdkE=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GXRjcsK1hbaUCaTSTt0MgkzN0IJ/Qg3LhRx6/e482+ctllo64GBwznnMveeIJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM95iiUx0J6CGS6F4CwVK3kk1p3EgeTsY3U799hPXRiTqAccp92M6UCISjKKV2j1poyHtV2tu3Z2BLBOvIDUo0OxXv3phwrKYK2SSGtP13BT9nGoUTPJJpZcZnlI2ogPetVTRmBs/n607ISdWCUmUaPsUkpn6eyKnsTHjOLDJmOLQLHpT8T+vm2F07edCpRlyxeYfRZkkmJDp7SQUmjOUY0so08LuStiQasrQNlSxJXiLJy+Tx7O6d16/vL+oNW6KOspwBMdwCh5cQQPuoAktYDCCZ3iFNyd1Xpx352MeLTnFzCH8gfP5Az8Jj4Q=</latexit>

µ
<latexit sha1_base64="rjVKXv4W6+izTUhASUJUd3BQoZ0=">AAAB6nicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWNEs0AyhJ5OT9Kkl6G7RwhDPsGLB0W8+kXe/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LRjhMaCjyQLGYEWyc9dEXaK1f8qj8DWiZBTiqQo94rf3X7iqSCSks4NqYT+IkNM6wtI5xOSt3U0ASTER7QjqMSC2rCbHbqBJ04pY9ipV1Ji2bq74kMC2PGInKdAtuhWfSm4n9eJ7XxdZgxmaSWSjJfFKccWYWmf6M+05RYPnYEE83crYgMscbEunRKLoRg8eVl0jyrBufVy/uLSu0mj6MIR3AMpxDAFdTgDurQAAIDeIZXePO49+K9ex/z1oKXzxzCH3ifP1+ijd0=</latexit>

(1b) = 2

(2c) = 3

(3d)

(1f) = 4

(4g) = 5

(4b) = 6

(6c) = 7

(7d)

(abcdefg ) =1

M(SS0, SS0)
<latexit sha1_base64="CUa7yBd4goYfw4+T3Cut25S/CEk=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBEqSJnxgS6LbtwIldoHTIeSSdM2NJMMSUYoQz/DjQtF3Po17vwb03YW2nog4XDOvdx7Txhzpo3rfjtLyyura+u5jfzm1vbObmFvv6FlogitE8mlaoVYU84ErRtmOG3FiuIo5LQZDm8nfvOJKs2keDSjmAYR7gvWYwQbK/n3pVrNPUX2O+kUim7ZnQItEi8jRchQ7RS+2l1JkogKQzjW2vfc2AQpVoYRTsf5dqJpjMkQ96lvqcAR1UE6XXmMjq3SRT2p7BMGTdXfHSmOtB5Foa2MsBnoeW8i/uf5ieldBykTcWKoILNBvYQjI9HkftRlihLDR5ZgopjdFZEBVpgYm1LehuDNn7xIGmdl77x8+XBRrNxkceTgEI6gBB5cQQXuoAp1ICDhGV7hzTHOi/PufMxKl5ys5wD+wPn8AZ0Uj4U=</latexit>

A(M(SS0, S0), SS0)
<latexit sha1_base64="EW0zQQ5qQ7cye7KIZ8EFnQifYgA=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxCBSkzPtBl1Y0boVL7gHYomTRtQzOZIcmIZeivuHGhiFt/xJ1/Y9rOQlsP5HI4517uzfEjzpR2nG8rs7S8srqWXc9tbG5t79i7+boKY0lojYQ8lE0fK8qZoDXNNKfNSFIc+Jw2/OHNxG88UqlYKB70KKJegPuC9RjB2kgdO39VvCtWq84xqjpHppjasQtOyZkCLRI3JQVIUenYX+1uSOKACk04VqrlOpH2Eiw1I5yOc+1Y0QiTIe7TlqECB1R5yfT2MTo0Shf1Qmme0Giq/p5IcKDUKPBNZ4D1QM17E/E/rxXr3qWXMBHFmgoyW9SLOdIhmgSBukxSovnIEEwkM7ciMsASE23iypkQ3PkvL5L6Sck9LZ3fnxXK12kcWdiHAyiCCxdQhluoQA0IPMEzvMKbNbZerHfrY9aasdKZPfgD6/MHRFaRXQ==</latexit>

SA(M(SS0, S0), S0)
<latexit sha1_base64="KoVB5EtFn9AL1uZFmPK3w3GHSxc=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxCBSkzPtBl1Y0boTL2Ae1QMmnahmYeJBmxDP0VNy4UceuPuPNvTKez0NYD93I4515yc7yIM6ks69vILS2vrK7l1wsbm1vbO+ZusSHDWBBaJyEPRcvDknIW0LpiitNWJCj2PU6b3uhm6jcfqZAsDB7UOKKujwcB6zOClZa6ZtG5Kt+VHcc6Ro51lLauWbIqVgq0SOyMlCBDrWt+dXohiX0aKMKxlG3bipSbYKEY4XRS6MSSRpiM8IC2NQ2wT6WbpLdP0KFWeqgfCl2BQqn6eyPBvpRj39OTPlZDOe9Nxf+8dqz6l27CgihWNCCzh/oxRypE0yBQjwlKFB9rgolg+lZEhlhgonRcBR2CPf/lRdI4qdinlfP7s1L1OosjD/twAGWw4QKqcAs1qAOBJ3iGV3gzJsaL8W58zEZzRrazB39gfP4AReiRXQ==</latexit>

SSA(M(SS0, S0), 0)
<latexit sha1_base64="mSA8pX4FcLMVAIlJFfr7ouzB7/0=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIvQQikZH+iy6saNUBn7gHYomTRtQzOZIcmIZeivuHGhiFt/xJ1/Y9rOQlsPXDiccy/33uNHnCmN0LeVWVldW9/Ibua2tnd29+z9fEOFsSS0TkIeypaPFeVM0LpmmtNWJCkOfE6b/uhm6jcfqVQsFA96HFEvwAPB+oxgbaSunXfdq+Jd0XVRGbqoVIao1LULqIJmgMvESUkBpKh17a9OLyRxQIUmHCvVdlCkvQRLzQink1wnVjTCZIQHtG2owAFVXjK7fQKPjdKD/VCaEhrO1N8TCQ6UGge+6QywHqpFbyr+57Vj3b/0EiaiWFNB5ov6MYc6hNMgYI9JSjQfG4KJZOZWSIZYYqJNXDkTgrP48jJpnFSc08r5/Vmhep3GkQWH4AgUgQMuQBXcghqoAwKewDN4BW/WxHqx3q2PeWvGSmcOwB9Ynz9HepFd</latexit>

SS(M(SS0, S0)
<latexit sha1_base64="5cWlEAYFJD9Kd9okysJgpMNUcXg=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBEqSEl8oMuiGzdCJfYBbSiT6aQdOpnEmUmhhH6HGxeKuPVj3Pk3TtsstPXAhcM593LvPX7MmdK2/W0tLa+srq3nNvKbW9s7u4W9/bqKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MHtxG8MqVQsEo96FFMvxD3BAkawNpLnuqX7kuvap8i1TzqFol22p0CLxMlIETJUO4WvdjciSUiFJhwr1XLsWHsplpoRTsf5dqJojMkA92jLUIFDqrx0evQYHRuli4JImhIaTdXfEykOlRqFvukMse6reW8i/ue1Eh1ceykTcaKpILNFQcKRjtAkAdRlkhLNR4ZgIpm5FZE+lphok1PehODMv7xI6mdl57x8+XBRrNxkceTgEI6gBA5cQQXuoAo1IPAEz/AKb9bQerHerY9Z65KVzRzAH1ifP6f2kBQ=</latexit>

SSA(M(SS0, 0), SS0)
<latexit sha1_base64="s0K7e5zbuSXjs3/B1imDlNnDc+I=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitFBK4gVdVt24ESqxF2hDmUwn7dDJJMxMhBDqq7hxoYhbH8Sdb+O0zUJbfxj4+M85nDO/FzEqlWV9G7mV1bX1jfxmYWt7Z3fP3D9oyTAWmDRxyELR8ZAkjHLSVFQx0okEQYHHSNsb30zr7UciJA35g0oi4gZoyKlPMVLa6ptFx7kq35Udx6pCq1KFGip9s2TVrJngMtgZlECmRt/86g1CHAeEK8yQlF3bipSbIqEoZmRS6MWSRAiP0ZB0NXIUEOmms+Mn8Fg7A+iHQj+u4Mz9PZGiQMok8HRngNRILtam5n+1bqz8SzelPIoV4Xi+yI8ZVCGcJgEHVBCsWKIBYUH1rRCPkEBY6bwKOgR78cvL0Dqp2ae18/uzUv06iyMPDsERKAMbXIA6uAUN0AQYJOAZvII348l4Md6Nj3lrzshmiuCPjM8f7giRug==</latexit>

SSA(0, SS0)
<latexit sha1_base64="ZEWjneGTz3z0V2QoJ87FO3FABJE=">AAAB8XicbVDLSsNAFL2pr1pfVZduBotQQUriA11W3bisxD6wDWUynbRDJ5MwMxFK6F+4caGIW//GnX/jtM1CWw9cOJxzL/fe48ecKW3b31ZuaXlldS2/XtjY3NreKe7uNVSUSELrJOKRbPlYUc4ErWumOW3FkuLQ57TpD28nfvOJSsUi8aBHMfVC3BcsYARrIz267nXZPnFd+7hbLNkVewq0SJyMlCBDrVv86vQikoRUaMKxUm3HjrWXYqkZ4XRc6CSKxpgMcZ+2DRU4pMpLpxeP0ZFReiiIpCmh0VT9PZHiUKlR6JvOEOuBmvcm4n9eO9HBlZcyESeaCjJbFCQc6QhN3kc9JinRfGQIJpKZWxEZYImJNiEVTAjO/MuLpHFacc4qF/fnpepNFkceDuAQyuDAJVThDmpQBwICnuEV3ixlvVjv1sesNWdlM/vwB9bnDzOFj08=</latexit>

SSSA(0, S0)
<latexit sha1_base64="Rv6LyKHFuwfZwHOn++cdliCXr1k=">AAAB8XicbVDLSsNAFL2pr1pfVZduBotQQUriA11W3bisxD6wDWUynbRDJ5MwMxFK6F+4caGIW//GnX/jtM1CWw9cOJxzL/fe48ecKW3b31ZuaXlldS2/XtjY3NreKe7uNVSUSELrJOKRbPlYUc4ErWumOW3FkuLQ57TpD28nfvOJSsUi8aBHMfVC3BcsYARrIz26rntdtk9c+7hbLNkVewq0SJyMlCBDrVv86vQikoRUaMKxUm3HjrWXYqkZ4XRc6CSKxpgMcZ+2DRU4pMpLpxeP0ZFReiiIpCmh0VT9PZHiUKlR6JvOEOuBmvcm4n9eO9HBlZcyESeaCjJbFCQc6QhN3kc9JinRfGQIJpKZWxEZYImJNiEVTAjO/MuLpHFacc4qF/fnpepNFkceDuAQyuDAJVThDmpQBwICnuEV3ixlvVjv1sesNWdlM/vwB9bnDzQMj08=</latexit>

SSSSA(0, 0)
<latexit sha1_base64="O3vuNXWZ/PRQQWgcbvH/ZaPwgVI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNj1gR6jXjxGNA9MljA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GbsN56o0iySD2YYU1/gnmQhI9hY6fHe4qrkHrtHnULRLbsToHniZaQIGaqdwle7G5FEUGkIx1q3PDc2foqVYYTTUb6daBpjMsA92rJUYkG1n04uHqFDq3RRGClb0qCJ+nsixULroQhsp8Cmr2e9sfif10pMeOmnTMaJoZJMF4UJRyZC4/dRlylKDB9agoli9lZE+lhhYmxIeRuCN/vyPKmflL3T8vndWbFyncWRg304gBJ4cAEVuIUq1ICAhGd4hTdHOy/Ou/MxbV1wspk9+APn8wc0k49P</latexit>

SSSS0
<latexit sha1_base64="FyTaL3gUdw1kLxtuwN9azqRTQEI=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkGLx4U8eoHefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fip8WDh9soVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2bHTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14bWfcZmkBiWbLwpTQUxMpp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/jyMmmeVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aAADDs/wCm+OdF6cd+dj3lpw8plD+APn8wcJlI4v</latexit>
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Figure 18: 2x2causalstructure

α
<latexit sha1_base64="5uI7OHd2r47MUtx08AblU4N6pQU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS+idzCZjZneWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqWWqKGtQKaRqB6iZ4DFrGG4EayeKYRQI1gpGt1O/9cSU5jJ+MOOE+REOYh5yisZKzS6KZIi9csWtujOQZeLlpAI56r3yV7cvaRqx2FCBWnc8NzF+hspwKtik1E01S5COcMA6lsYYMe1ns2sn5MQqfRJKZSs2ZKb+nsgw0nocBbYzQjPUi95U/M/rpCa89jMeJ6lhMZ0vClNBjCTT10mfK0aNGFuCVHF7K6FDVEiNDahkQ/AWX14mzbOqd169vL+o1G7yOIpwBMdwCh5cQQ3uoA4NoPAIz/AKb450Xpx352PeWnDymUP4A+fzB43Fjx8=</latexit>

ν
<latexit sha1_base64="2NZIwdRpYKh+Lleq1SQ9r3gRErA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1iOOE+xEdKBEKRtFKD12V9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5udOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2nZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOi/Ou/Mxby04+cwh/IHz+QNhJ43e</latexit>

ρ
<latexit sha1_base64="GlmUc3srPOgRvOPRimzbHFsXaQg=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA7mc0OmccyMyuEkF/w4kERr/6QN//G2WQPmljQUFR1090VpZwZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQltEcaU7ETaUM0lblllOO6mmWESctqPRbe63n6g2TMkHO05pKPBQspgRbHOppxPVr9b8uj8DWiZBQWpQoNmvfvUGimSCSks4NqYb+KkNJ1hbRjidVnqZoSkmIzykXUclFtSEk9mtU3TilAGKlXYlLZqpvycmWBgzFpHrFNgmZtHLxf+8bmbj63DCZJpZKsl8UZxxZBXKH0cDpimxfOwIJpq5WxFJsMbEungqLoRg8eVl8nhWD87rl/cXtcZNEUcZjuAYTiGAK2jAHTShBQQSeIZXePOE9+K9ex/z1pJXzBzCH3ifPyHwjk4=</latexit>

σ
<latexit sha1_base64="cNUg6UhGCC7rWHB/yN0CSQAAHw0=">AAAB7XicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kml6G7RwhD/sGLB0W8+j/e/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LBjhMaCjyQLGYEWyc1u4YNBO6VK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vg6zJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rl/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/nqOPKg==</latexit>

ψ
<latexit sha1_base64="cWtJGoxjAM1i5Rub5Qaf0hHZjI0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9n1Az0WvXisYG2hXUo2zbahSTYkWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8SHFmrO9/e6WV1bX1jfJmZWt7Z3evun/waJJUE9oiCU90J8KGciZpyzLLaUdpikXEaTsa3+Z++4lqwxL5YCeKhgIPJYsZwTaXesqwfrXm1/0Z0DIJClKDAs1+9as3SEgqqLSEY2O6ga9smGFtGeF0WumlhipMxnhIu45KLKgJs9mtU3TilAGKE+1KWjRTf09kWBgzEZHrFNiOzKKXi/953dTG12HGpEotlWS+KE45sgnKH0cDpimxfOIIJpq5WxEZYY2JdfFUXAjB4svL5PGsHpzXL+8vao2bIo4yHMExnEIAV9CAO2hCCwiM4Ble4c0T3ov37n3MW0teMXMIf+B9/gAmg45R</latexit>

φ
<latexit sha1_base64="6PuFu2L3R/h+ImhfYvo85/nSvjc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUEdomMY9VL8CaciZp2zDDaS9RFIuA024wucv97hNVmsXy0UwT6gs8lixkBJtcGiQRG1Zrbt2dA60SryA1KNAaVr8Go5ikgkpDONa677mJ8TOsDCOcziqDVNMEkwke076lEguq/Wx+6wydWWWEwljZkgbN1d8TGRZaT0VgOwU2kV72cvE/r5+a8MbPmExSQyVZLApTjkyM8sfRiClKDJ9agoli9lZEIqwwMTaeig3BW355lXQu6t5l/eqhUWveFnGU4QRO4Rw8uIYm3EML2kAggmd4hTdHOC/Ou/OxaC05xcwx/IHz+QMVzI5G</latexit>

τ
<latexit sha1_base64="K9QiBpPqmpUqentF9tF1hIqnnBY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSR+oMeiF48VrC20oWy2m3bp7ibsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MBHcoOd9O6WV1bX1jfJmZWt7Z3evun/waOJUU9aisYh1JySGCa5YCzkK1kk0IzIUrB2Ob3O//cS04bF6wEnCAkmGikecEsylHpK0X615dW8Gd5n4BalBgWa/+tUbxDSVTCEVxJiu7yUYZEQjp4JNK73UsITQMRmyrqWKSGaCbHbr1D2xysCNYm1LoTtTf09kRBozkaHtlARHZtHLxf+8borRdZBxlaTIFJ0vilLhYuzmj7sDrhlFMbGEUM3trS4dEU0o2ngqNgR/8eVl8nhW98/rl/cXtcZNEUcZjuAYTsGHK2jAHTShBRRG8Ayv8OZI58V5dz7mrSWnmDmEP3A+fwAjcY5P</latexit>

υ
<latexit sha1_base64="MHk83YNffjGIQyzVcEIlzuwM0sc=">AAAB73icbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kkp3vsRQhDfsKLB0W8+jve/Bs7yRw08UHB470qqupFKWfa+P63V1hZXVvfKG6WtrZ3dvfK+wdNLa0itEEkl6odYU05E7RhmOG0nSqKk4jTVjS6nfqtJ6o0k+LBjFMaJnggWMwINk5qd22qGZeiV674VX8GtEyCnFQgR71X/ur2JbEJFYZwrHUn8FMTZlgZRjidlLpW0xSTER7QjqMCJ1SH2ezeCTpxSh/FUrkSBs3U3xMZTrQeJ5HrTLAZ6kVvKv7ndayJr8OMidQaKsh8UWw5MhJNn0d9pigxfOwIJoq5WxEZYoWJcRGVXAjB4svLpHlWDc6rl/cXldpNHkcRjuAYTiGAK6jBHdShAQQ4PMMrvHmP3ov37n3MWwtePnMIf+B9/gBntZA3</latexit>

ζ
<latexit sha1_base64="IpSaUVgezzjHtSPQTUpz7sd3OPo=">AAAB7HicbVBNS8NAEN3Ur1q/qh69LBbBU0n8QI9FLx4rmLbQhrLZTtulm03YnQg19Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgorq2vrG8XN0tb2zu5eef+gYeJUc/B5LGPdCpkBKRT4KFBCK9HAolBCMxzdTv3mI2gjYvWA4wSCiA2U6AvO0Ep+5wmQdcsVt+rOQJeJl5MKyVHvlr86vZinESjkkhnT9twEg4xpFFzCpNRJDSSMj9gA2pYqFoEJstmxE3pilR7tx9qWQjpTf09kLDJmHIW2M2I4NIveVPzPa6fYvw4yoZIUQfH5on4qKcZ0+jntCQ0c5dgSxrWwt1I+ZJpxtPmUbAje4svLpHFW9c6rl/cXldpNHkeRHJFjcko8ckVq5I7UiU84EeSZvJI3RzkvzrvzMW8tOPnMIfkD5/MH6sKOww==</latexit>

υ
<latexit sha1_base64="MHk83YNffjGIQyzVcEIlzuwM0sc=">AAAB73icbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kkp3vsRQhDfsKLB0W8+jve/Bs7yRw08UHB470qqupFKWfa+P63V1hZXVvfKG6WtrZ3dvfK+wdNLa0itEEkl6odYU05E7RhmOG0nSqKk4jTVjS6nfqtJ6o0k+LBjFMaJnggWMwINk5qd22qGZeiV674VX8GtEyCnFQgR71X/ur2JbEJFYZwrHUn8FMTZlgZRjidlLpW0xSTER7QjqMCJ1SH2ezeCTpxSh/FUrkSBs3U3xMZTrQeJ5HrTLAZ6kVvKv7ndayJr8OMidQaKsh8UWw5MhJNn0d9pigxfOwIJoq5WxEZYoWJcRGVXAjB4svLpHlWDc6rl/cXldpNHkcRjuAYTiGAK6jBHdShAQQ4PMMrvHmP3ov37n3MWwtePnMIf+B9/gBntZA3</latexit>

α
<latexit sha1_base64="5uI7OHd2r47MUtx08AblU4N6pQU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmAckS+idzCZjZneWmVkhLPkHLx4U8er/ePNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqWWqKGtQKaRqB6iZ4DFrGG4EayeKYRQI1gpGt1O/9cSU5jJ+MOOE+REOYh5yisZKzS6KZIi9csWtujOQZeLlpAI56r3yV7cvaRqx2FCBWnc8NzF+hspwKtik1E01S5COcMA6lsYYMe1ns2sn5MQqfRJKZSs2ZKb+nsgw0nocBbYzQjPUi95U/M/rpCa89jMeJ6lhMZ0vClNBjCTT10mfK0aNGFuCVHF7K6FDVEiNDahkQ/AWX14mzbOqd169vL+o1G7yOIpwBMdwCh5cQQ3uoA4NoPAIz/AKb450Xpx352PeWnDymUP4A+fzB43Fjx8=</latexit>

ν
<latexit sha1_base64="2NZIwdRpYKh+Lleq1SQ9r3gRErA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1iOOE+xEdKBEKRtFKD12V9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5udOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2nZEPwFl9eJs2zqndevby/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOi/Ou/Mxby04+cwh/IHz+QNhJ43e</latexit>

ρ
<latexit sha1_base64="GlmUc3srPOgRvOPRimzbHFsXaQg=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA7mc0OmccyMyuEkF/w4kERr/6QN//G2WQPmljQUFR1090VpZwZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQltEcaU7ETaUM0lblllOO6mmWESctqPRbe63n6g2TMkHO05pKPBQspgRbHOppxPVr9b8uj8DWiZBQWpQoNmvfvUGimSCSks4NqYb+KkNJ1hbRjidVnqZoSkmIzykXUclFtSEk9mtU3TilAGKlXYlLZqpvycmWBgzFpHrFNgmZtHLxf+8bmbj63DCZJpZKsl8UZxxZBXKH0cDpimxfOwIJpq5WxFJsMbEungqLoRg8eVl8nhWD87rl/cXtcZNEUcZjuAYTiGAK2jAHTShBQQSeIZXePOE9+K9ex/z1pJXzBzCH3ifPyHwjk4=</latexit>

σ
<latexit sha1_base64="cNUg6UhGCC7rWHB/yN0CSQAAHw0=">AAAB7XicbVDJSgNBEK2JW4xb1KOXxiB4CjMu6DHoxWMEs0AyhJ5OT9Kml6G7RwhD/sGLB0W8+j/e/Bs7yRw08UHB470qqupFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6nfqtJ6oNU/LBjhMaCjyQLGYEWyc1u4YNBO6VK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vg6zJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rl/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/nqOPKg==</latexit>

φ
<latexit sha1_base64="6PuFu2L3R/h+ImhfYvo85/nSvjc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUEdomMY9VL8CaciZp2zDDaS9RFIuA024wucv97hNVmsXy0UwT6gs8lixkBJtcGiQRG1Zrbt2dA60SryA1KNAaVr8Go5ikgkpDONa677mJ8TOsDCOcziqDVNMEkwke076lEguq/Wx+6wydWWWEwljZkgbN1d8TGRZaT0VgOwU2kV72cvE/r5+a8MbPmExSQyVZLApTjkyM8sfRiClKDJ9agoli9lZEIqwwMTaeig3BW355lXQu6t5l/eqhUWveFnGU4QRO4Rw8uIYm3EML2kAggmd4hTdHOC/Ou/OxaC05xcwx/IHz+QMVzI5G</latexit>

τ
<latexit sha1_base64="K9QiBpPqmpUqentF9tF1hIqnnBY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSR+oMeiF48VrC20oWy2m3bp7ibsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MBHcoOd9O6WV1bX1jfJmZWt7Z3evun/waOJUU9aisYh1JySGCa5YCzkK1kk0IzIUrB2Ob3O//cS04bF6wEnCAkmGikecEsylHpK0X615dW8Gd5n4BalBgWa/+tUbxDSVTCEVxJiu7yUYZEQjp4JNK73UsITQMRmyrqWKSGaCbHbr1D2xysCNYm1LoTtTf09kRBozkaHtlARHZtHLxf+8borRdZBxlaTIFJ0vilLhYuzmj7sDrhlFMbGEUM3trS4dEU0o2ngqNgR/8eVl8nhW98/rl/cXtcZNEUcZjuAYTsGHK2jAHTShBRRG8Ayv8OZI58V5dz7mrSWnmDmEP3A+fwAjcY5P</latexit>

ζ
<latexit sha1_base64="IpSaUVgezzjHtSPQTUpz7sd3OPo=">AAAB7HicbVBNS8NAEN3Ur1q/qh69LBbBU0n8QI9FLx4rmLbQhrLZTtulm03YnQg19Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgorq2vrG8XN0tb2zu5eef+gYeJUc/B5LGPdCpkBKRT4KFBCK9HAolBCMxzdTv3mI2gjYvWA4wSCiA2U6AvO0Ep+5wmQdcsVt+rOQJeJl5MKyVHvlr86vZinESjkkhnT9twEg4xpFFzCpNRJDSSMj9gA2pYqFoEJstmxE3pilR7tx9qWQjpTf09kLDJmHIW2M2I4NIveVPzPa6fYvw4yoZIUQfH5on4qKcZ0+jntCQ0c5dgSxrWwt1I+ZJpxtPmUbAje4svLpHFW9c6rl/cXldpNHkeRHJFjcko8ckVq5I7UiU84EeSZvJI3RzkvzrvzMW8tOPnMIfkD5/MH6sKOww==</latexit>

ψ
<latexit sha1_base64="cWtJGoxjAM1i5Rub5Qaf0hHZjI0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9n1Az0WvXisYG2hXUo2zbahSTYkWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8SHFmrO9/e6WV1bX1jfJmZWt7Z3evun/waJJUE9oiCU90J8KGciZpyzLLaUdpikXEaTsa3+Z++4lqwxL5YCeKhgIPJYsZwTaXesqwfrXm1/0Z0DIJClKDAs1+9as3SEgqqLSEY2O6ga9smGFtGeF0WumlhipMxnhIu45KLKgJs9mtU3TilAGKE+1KWjRTf09kWBgzEZHrFNiOzKKXi/953dTG12HGpEotlWS+KE45sgnKH0cDpimxfOIIJpq5WxEZYY2JdfFUXAjB4svL5PGsHpzXL+8vao2bIo4yHMExnEIAV9CAO2hCCwiM4Ble4c0T3ov37n3MW0teMXMIf+B9/gAmg45R</latexit>

MS
<latexit sha1_base64="gjQXEXS/mXaWIzNsdxGcEYSuiyg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL16ESMwDkiXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDv1m0+oNI/koxnH6Id0IHmfM2qsVLvv1rrFklt2ZyDLxMtICTJUu8WvTi9iSYjSMEG1bntubPyUKsOZwEmhk2iMKRvRAbYtlTRE7aezUyfkxCo90o+ULWnITP09kdJQ63EY2M6QmqFe9Kbif147Mf1rP+UyTgxKNl/UTwQxEZn+TXpcITNibAllittbCRtSRZmx6RRsCN7iy8ukcVb2zsuXDxelyk0WRx6O4BhOwYMrqMAdVKEODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/AP/rjZ4=</latexit>

M0
<latexit sha1_base64="h660wfrr+S/wGKHNTRKhORM7+Lo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL16EiOYByRJmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup76rUdUmsfywYwT9CM6kDzkjBor3d/23F654lbdGchf4uWkAjnqvfJntx+zNEJpmKBadzw3MX5GleFM4KTUTTUmlI3oADuWShqh9rPZqRNyZJU+CWNlSxoyU39OZDTSehwFtjOiZqgXvan4n9dJTXjpZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTsmG4C2+/Jc0T6reafX87qxSu8rjKMIBHMIxeHABNbiBOjSAwQCe4AVeHeE8O2/O+7y14OQz+/ALzsc3yt+New==</latexit>

AS
<latexit sha1_base64="f0A8pP360or89FRI1MXYu7fwkc4=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF48Y5JHAhswODUyYnd3MzJqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJKPZhyjH9KB5H3OqLFS7aZb6xZLbtmdgSwTLyMlyFDtFr86vYglIUrDBNW67bmx8VOqDGcCJ4VOojGmbEQH2LZU0hC1n85OnZATq/RIP1K2pCEz9fdESkOtx2FgO0NqhnrRm4r/ee3E9K/9lMs4MSjZfFE/EcREZPo36XGFzIixJZQpbm8lbEgVZcamU7AheIsvL5PGWdk7L18+XJQqt1kceTiCYzgFD66gAvdQhTowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwB7aONkg==</latexit>

A0
<latexit sha1_base64="zUDkQOvMmsDePZEcXRWYGvOF+WI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9RLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70GhBQ1HVTXdXkAiujet+OYWl5ZXVteJ6aWNza3unvLvX1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3HlFpHssHM07Qj+hA8pAzaqx0f9Vze+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXqn1fO7s0rtOo+jCAdwCMfgwQXU4Bbq0AAGA3iCF3h1hPPsvDnv89aCk8/swy84H9+4l41v</latexit>

MS
<latexit sha1_base64="gjQXEXS/mXaWIzNsdxGcEYSuiyg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BL16ESMwDkiXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDv1m0+oNI/koxnH6Id0IHmfM2qsVLvv1rrFklt2ZyDLxMtICTJUu8WvTi9iSYjSMEG1bntubPyUKsOZwEmhk2iMKRvRAbYtlTRE7aezUyfkxCo90o+ULWnITP09kdJQ63EY2M6QmqFe9Kbif147Mf1rP+UyTgxKNl/UTwQxEZn+TXpcITNibAllittbCRtSRZmx6RRsCN7iy8ukcVb2zsuXDxelyk0WRx6O4BhOwYMrqMAdVKEODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/AP/rjZ4=</latexit>

AS
<latexit sha1_base64="f0A8pP360or89FRI1MXYu7fwkc4=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF48Y5JHAhswODUyYnd3MzJqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJKPZhyjH9KB5H3OqLFS7aZb6xZLbtmdgSwTLyMlyFDtFr86vYglIUrDBNW67bmx8VOqDGcCJ4VOojGmbEQH2LZU0hC1n85OnZATq/RIP1K2pCEz9fdESkOtx2FgO0NqhnrRm4r/ee3E9K/9lMs4MSjZfFE/EcREZPo36XGFzIixJZQpbm8lbEgVZcamU7AheIsvL5PGWdk7L18+XJQqt1kceTiCYzgFD66gAvdQhTowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwB7aONkg==</latexit>

AS
<latexit sha1_base64="f0A8pP360or89FRI1MXYu7fwkc4=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF48Y5JHAhswODUyYnd3MzJqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJKPZhyjH9KB5H3OqLFS7aZb6xZLbtmdgSwTLyMlyFDtFr86vYglIUrDBNW67bmx8VOqDGcCJ4VOojGmbEQH2LZU0hC1n85OnZATq/RIP1K2pCEz9fdESkOtx2FgO0NqhnrRm4r/ee3E9K/9lMs4MSjZfFE/EcREZPo36XGFzIixJZQpbm8lbEgVZcamU7AheIsvL5PGWdk7L18+XJQqt1kceTiCYzgFD66gAvdQhTowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwB7aONkg==</latexit>

AS
<latexit sha1_base64="f0A8pP360or89FRI1MXYu7fwkc4=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9RI+oF48Y5JHAhswODUyYnd3MzJqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3dRvPqHSPJKPZhyjH9KB5H3OqLFS7aZb6xZLbtmdgSwTLyMlyFDtFr86vYglIUrDBNW67bmx8VOqDGcCJ4VOojGmbEQH2LZU0hC1n85OnZATq/RIP1K2pCEz9fdESkOtx2FgO0NqhnrRm4r/ee3E9K/9lMs4MSjZfFE/EcREZPo36XGFzIixJZQpbm8lbEgVZcamU7AheIsvL5PGWdk7L18+XJQqt1kceTiCYzgFD66gAvdQhTowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwB7aONkg==</latexit>

A0
<latexit sha1_base64="zUDkQOvMmsDePZEcXRWYGvOF+WI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9RLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70GhBQ1HVTXdXkAiujet+OYWl5ZXVteJ6aWNza3unvLvX1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3HlFpHssHM07Qj+hA8pAzaqx0f9Vze+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXqn1fO7s0rtOo+jCAdwCMfgwQXU4Bbq0AAGA3iCF3h1hPPsvDnv89aCk8/swy84H9+4l41v</latexit>

M(SS0, SS0)
<latexit sha1_base64="CUa7yBd4goYfw4+T3Cut25S/CEk=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBEqSJnxgS6LbtwIldoHTIeSSdM2NJMMSUYoQz/DjQtF3Po17vwb03YW2nog4XDOvdx7Txhzpo3rfjtLyyura+u5jfzm1vbObmFvv6FlogitE8mlaoVYU84ErRtmOG3FiuIo5LQZDm8nfvOJKs2keDSjmAYR7gvWYwQbK/n3pVrNPUX2O+kUim7ZnQItEi8jRchQ7RS+2l1JkogKQzjW2vfc2AQpVoYRTsf5dqJpjMkQ96lvqcAR1UE6XXmMjq3SRT2p7BMGTdXfHSmOtB5Foa2MsBnoeW8i/uf5ieldBykTcWKoILNBvYQjI9HkftRlihLDR5ZgopjdFZEBVpgYm1LehuDNn7xIGmdl77x8+XBRrNxkceTgEI6gBB5cQQXuoAp1ICDhGV7hzTHOi/PufMxKl5ys5wD+wPn8AZ0Uj4U=</latexit>

A(M(SS0, S0), SS0)
<latexit sha1_base64="EW0zQQ5qQ7cye7KIZ8EFnQifYgA=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxCBSkzPtBl1Y0boVL7gHYomTRtQzOZIcmIZeivuHGhiFt/xJ1/Y9rOQlsP5HI4517uzfEjzpR2nG8rs7S8srqWXc9tbG5t79i7+boKY0lojYQ8lE0fK8qZoDXNNKfNSFIc+Jw2/OHNxG88UqlYKB70KKJegPuC9RjB2kgdO39VvCtWq84xqjpHppjasQtOyZkCLRI3JQVIUenYX+1uSOKACk04VqrlOpH2Eiw1I5yOc+1Y0QiTIe7TlqECB1R5yfT2MTo0Shf1Qmme0Giq/p5IcKDUKPBNZ4D1QM17E/E/rxXr3qWXMBHFmgoyW9SLOdIhmgSBukxSovnIEEwkM7ciMsASE23iypkQ3PkvL5L6Sck9LZ3fnxXK12kcWdiHAyiCCxdQhluoQA0IPMEzvMKbNbZerHfrY9aasdKZPfgD6/MHRFaRXQ==</latexit>

A(A(M(SS0, 0), SS0), SS0))
<latexit sha1_base64="Ovl7PWMRP50i0zkBjkRM1p07sv8=">AAACA3icbZDLSgMxFIYz9VbrbdSdboJFmEIpM17QZasbN0Kl9gLtUDJppg3NZIYkI5Sh4MZXceNCEbe+hDvfxrSdhbYeSPj4/3NIzu9FjEpl299GZml5ZXUtu57b2Nza3jF39xoyjAUmdRyyULQ8JAmjnNQVVYy0IkFQ4DHS9IbXE7/5QISkIb9Xo4i4Aepz6lOMlJa65kHFqli3Vq1mF6FdKEIN6V3omnm7ZE8LLoKTQh6kVe2aX51eiOOAcIUZkrLt2JFyEyQUxYyMc51YkgjhIeqTtkaOAiLdZLrDGB5rpQf9UOjDFZyqvycSFEg5CjzdGSA1kPPeRPzPa8fKv3QTyqNYEY5nD/kxgyqEk0BgjwqCFRtpQFhQ/VeIB0ggrHRsOR2CM7/yIjROSs5p6fzuLF++SuPIgkNwBCzggAtQBjegCuoAg0fwDF7Bm/FkvBjvxsesNWOkM/vgTxmfP+Z+kzc=</latexit>

A(S(A(M(SS0, 0), S0), SS0))
<latexit sha1_base64="FU6a8nYddKFKzWdPAFIayWV+a7w=">AAACBHicbVDLSsNAFJ3UV62vqMtuBouQQimJD3TZ6saNUIl9QBvKZDpph04ezEyEErpw46+4caGIWz/CnX/jNM1CWw/M5XDOvdy5x40YFdI0v7Xcyura+kZ+s7C1vbO7p+8ftEQYc0yaOGQh77hIEEYD0pRUMtKJOEG+y0jbHV/P/PYD4YKGwb2cRMTx0TCgHsVIKqmvF+uGbdSNW8O2zQo0yxVop0XVcl8vmVUzBVwmVkZKIEOjr3/1BiGOfRJIzJAQXcuMpJMgLilmZFroxYJECI/RkHQVDZBPhJOkR0zhsVIG0Au5eoGEqfp7IkG+EBPfVZ0+kiOx6M3E/7xuLL1LJ6FBFEsS4PkiL2ZQhnCWCBxQTrBkE0UQ5lT9FeIR4ghLlVtBhWAtnrxMWidV67R6fndWql1lceRBERwBA1jgAtTADWiAJsDgETyDV/CmPWkv2rv2MW/NadnMIfgD7fMHTkiTaQ==</latexit>

A(S(S(A(M(SS0, 0), 0), SS0))
<latexit sha1_base64="r4dMch62ZJ+R/xupiwCoD7/TpPs=">AAACBXicbVDLSgMxFL3js9bXqEtdBIswBSkzPtBlqxs3QqX2Ae1QMmmmDc08SDJCKd248VfcuFDErf/gzr8xbWehrSdcODnnXpJ7vJgzqWz721hYXFpeWc2sZdc3Nre2zZ3dmowSQWiVRDwSDQ9LyllIq4opThuxoDjwOK17/euxX3+gQrIovFeDmLoB7obMZwQrLbXNg5JV0adk3VqVin2M7Py09CWfb5s5u2BPgOaJk5IcpCi3za9WJyJJQENFOJay6dixcodYKEY4HWVbiaQxJn3cpU1NQxxQ6Q4nW4zQkVY6yI+ErlChifp7YogDKQeBpzsDrHpy1huL/3nNRPmX7pCFcaJoSKYP+QlHKkLjSFCHCUoUH2iCiWD6r4j0sMBE6eCyOgRnduV5UjspOKeF87uzXPEqjSMD+3AIFjhwAUW4gTJUgcAjPMMrvBlPxovxbnxMWxeMdGYP/sD4/AG2WJOb</latexit>

A(S(S(M(SS0, 0), SS0))
<latexit sha1_base64="kNGHR9h7K6EP7l0g/XsAO3sFq20=">AAAB/XicbVDLSgMxFL3js9bX+Ni5GSxCC6XM+ECXVTduhErtA9qhZNJMG5rJDElGqEPxV9y4UMSt/+HOvzFtZ6GtJ4R7OOdecnO8iFGpbPvbWFhcWl5Zzaxl1zc2t7bNnd26DGOBSQ2HLBRND0nCKCc1RRUjzUgQFHiMNLzB9dhvPBAhacjv1TAiboB6nPoUI6Wljrl/ma/qc5uvVu2iXSjqUih0zJxdsiew5omTkhykqHTMr3Y3xHFAuMIMSdly7Ei5CRKKYkZG2XYsSYTwAPVIS1OOAiLdZLL9yDrSStfyQ6EvV9ZE/T2RoEDKYeDpzgCpvpz1xuJ/XitW/oWbUB7FinA8fciPmaVCaxyF1aWCYMWGmiAsqN7Vwn0kEFY6sKwOwZn98jypH5eck9LZ3WmufJXGkYEDOIQ8OHAOZbiBCtQAwyM8wyu8GU/Gi/FufExbF4x0Zg/+wPj8AWyckf0=</latexit>

A(SS0, SS0))
<latexit sha1_base64="ikhsNWWa8wlR2ZnJrUQ4YeWxVKs=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VoQUriA11W3bis1D4gDWUynbRDJ5MwcyOU0M9w40IRt36NO//GaZuFth64cDjnXu69x48F12Db31ZuZXVtfSO/Wdja3tndK+4ftHSUKMqaNBKR6vhEM8ElawIHwTqxYiT0BWv7o7up335iSvNIPsI4Zl5IBpIHnBIwkntTbjTsU1OVSq9Ysqv2DHiZOBkpoQz1XvGr249oEjIJVBCtXceOwUuJAk4FmxS6iWYxoSMyYK6hkoRMe+ns5Ak+MUofB5EyJQHP1N8TKQm1Hoe+6QwJDPWiNxX/89wEgmsv5TJOgEk6XxQkAkOEp//jPleMghgbQqji5lZMh0QRCialggnBWXx5mbTOqs559fLholS7zeLIoyN0jMrIQVeohu5RHTURRRF6Rq/ozQLrxXq3PuatOSubOUR/YH3+AJiPj4I=</latexit>

S(A(SS0, S0))
<latexit sha1_base64="rBE7G6eiRkhn+DP1OxGP+8y7FiA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovQgpTEB7qsunFZiX1AG8pkOmmHTiZhZiKU0N9w40IRt/6MO//GaZuFth64cDjnXu69x485U9q2v63cyura+kZ+s7C1vbO7V9w/aKookYQ2SMQj2faxopwJ2tBMc9qOJcWhz2nLH91N/dYTlYpF4lGPY+qFeCBYwAjWRuq65Zuy69qnrl2p9Iolu2rPgJaJk5ESZKj3il/dfkSSkApNOFaq49ix9lIsNSOcTgrdRNEYkxEe0I6hAodUeens5gk6MUofBZE0JTSaqb8nUhwqNQ590xliPVSL3lT8z+skOrj2UibiRFNB5ouChCMdoWkAqM8kJZqPDcFEMnMrIkMsMdEmpoIJwVl8eZk0z6rOefXy4aJUu83iyMMRHEMZHLiCGtxDHRpAIIZneIU3K7FerHfrY96as7KZQ/gD6/MH/JGPtA==</latexit>

S(S(A(SS0, 0)))
<latexit sha1_base64="wO9+Gexj7tiS0A/mdkmgtMbi5jM=">AAAB9XicbVDLSsNAFL2pr1pfVZdugkVIQUriA11W3bisxD6gjWUynbRDJ5MwM1FK6H+4caGIW//FnX/jtM1CWw9cOJxzL/fe48eMSmXb30ZuaXlldS2/XtjY3NreKe7uNWSUCEzqOGKRaPlIEkY5qSuqGGnFgqDQZ6TpD28mfvORCEkjfq9GMfFC1Oc0oBgpLT24lmtdWa5rH9vlcrlbLNkVewpzkTgZKUGGWrf41elFOAkJV5ghKduOHSsvRUJRzMi40EkkiREeoj5pa8pRSKSXTq8em0da6ZlBJHRxZU7V3xMpCqUchb7uDJEayHlvIv7ntRMVXHop5XGiCMezRUHCTBWZkwjMHhUEKzbSBGFB9a0mHiCBsNJBFXQIzvzLi6RxUnFOK+d3Z6XqdRZHHg7gECxw4AKqcAs1qAMGAc/wCm/Gk/FivBsfs9ackc3swx8Ynz/G+pAZ</latexit>

SSSS0
<latexit sha1_base64="FyTaL3gUdw1kLxtuwN9azqRTQEI=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkGLx4U8eoHefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fip8WDh9soVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2bHTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14bWfcZmkBiWbLwpTQUxMpp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/jyMmmeVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aAADDs/wCm+OdF6cd+dj3lpw8plD+APn8wcJlI4v</latexit>

Figure 19: 2x2bis



Petrinet-like pebble game on partial orders

a tentative observation, still in puzzle stage:  

from the causal  lattice we can reconstruct the  

original  reduction graph via a petrinet-like  

pebble game



BBBAA
<latexit sha1_base64="MLcJPM5uX+P+XsuwjRqbOkcqFN8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyXNdt9kcVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oKjfs=</latexit>

BBABA
<latexit sha1_base64="jb/eLa7C7hMM+s2ulkjAMBL4nes=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyXPdptscVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oJjfs=</latexit>

BBAAB
<latexit sha1_base64="e4OmFH4bgFK0elKkKWqYIzvleJM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyXPdZtMdVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oIjfs=</latexit>

BABAB
<latexit sha1_base64="z8zYiTxZt5qZ+fPtVlXT1JWLYmg=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiez6ET0iXjxi4gIJbEi3zEJDt7tpuyaE8Bu8eNAYr/4gb/4bC+xB0dc0eXlvJjPzwlRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dpk4yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7cxvPaLSPJEPZpxiENOB5BFn1FjJr9/Y1ytX3Ko7B/lLvJxUIEejV/7s9hOWxSgNE1TrjuemJphQZTgTOC11M40pZSM6wI6lksaog8l82Sk5sUqfRImyXxoyV392TGis9TgObWVMzVAvezPxP6+Tmeg6mHCZZgYlWwyKMkFMQmaXkz5XyIwYW0KZ4nZXwoZUUWZsPiUbgrd88l/SPKt659XL+4tKrZ7HUYQjOIZT8OAKanAHDfCBAYcneIFXRzrPzpvzvigtOHnPIfyC8/ENugeN+w==</latexit>

BAABB
<latexit sha1_base64="z8ZEVcpIQmj+IRJmtJBQuAOnct4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyXObTdcdVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oGjfs=</latexit>

ABABB
<latexit sha1_base64="eObWOYh0yewPJyNOw+fdwjori8s=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyWu6TdcdVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oFjfs=</latexit>

AABBB
<latexit sha1_base64="zG7Ki64h18xvOEYmONrWu5Y/Wug=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyWs2XdcdVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oEjfs=</latexit>

ABBAB
<latexit sha1_base64="iqbiwmsh7JK1yjWxNA3H1XixeVI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyWu6btMdVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oGjfs=</latexit>

BABBA
<latexit sha1_base64="zMBdB0L6Gjn0HJkjoeV+Djm1c7E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyXObrtscVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oIjfs=</latexit>

ABBBA
<latexit sha1_base64="82adguCeKA4JlY0OVevOQdUcRkc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyWu6rtscVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oHjfs=</latexit>

left
<latexit sha1_base64="x9+54fuG1LSdVVkrgPVUyoFCs4g=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0n8QI9FLx4rWFtoQ9lsJ+3SzSbsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IJHCoOt+O6WV1bX1jfJmZWt7Z3evun/waOJUc2jxWMa6EzADUihooUAJnUQDiwIJ7WB8m/vtJ9BGxOoBJwn4ERsqEQrOMJckhNiv1ty6OwNdJl5BaqRAs1/96g1inkagkEtmTNdzE/QzplFwCdNKLzWQMD5mQ+haqlgExs9mt07piVUGNIy1LYV0pv6eyFhkzCQKbGfEcGQWvVz8z+umGF77mVBJiqD4fFGYSooxzR+nA6GBo5xYwrgW9lbKR0wzjjaeig3BW3x5mTye1b3z+uX9Ra1xU8RRJkfkmJwSj1yRBrkjTdIinIzIM3klb07kvDjvzse8teQUM4fkD5zPHyscjlQ=</latexit>

right
<latexit sha1_base64="fUOw8+LkqqXixtVFr2R4rnKxdnU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glX4vBEHvVmlt3ZyDLxCtIDQo0e9Wvbj9hWcwVMkmN6XhuikFONQom+aTSzQxPKRvRAe9YqmjMTZDPjp2QE6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+TYXQd5EKlGXLF5ouiTBJMyPRz0heaM5RjSyjTwt5K2JBqytDmU7EheIsvL5PHs7p3Xr+8v6g1boo4ynAEx3AKHlxBA+6gCT4wEPAMr/DmKOfFeXc+5q0lp5g5hD9wPn8AACaO0Q==</latexit>

right
<latexit sha1_base64="fUOw8+LkqqXixtVFr2R4rnKxdnU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glX4vBEHvVmlt3ZyDLxCtIDQo0e9Wvbj9hWcwVMkmN6XhuikFONQom+aTSzQxPKRvRAe9YqmjMTZDPjp2QE6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+TYXQd5EKlGXLF5ouiTBJMyPRz0heaM5RjSyjTwt5K2JBqytDmU7EheIsvL5PHs7p3Xr+8v6g1boo4ynAEx3AKHlxBA+6gCT4wEPAMr/DmKOfFeXc+5q0lp5g5hD9wPn8AACaO0Q==</latexit>

right
<latexit sha1_base64="fUOw8+LkqqXixtVFr2R4rnKxdnU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glX4vBEHvVmlt3ZyDLxCtIDQo0e9Wvbj9hWcwVMkmN6XhuikFONQom+aTSzQxPKRvRAe9YqmjMTZDPjp2QE6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+TYXQd5EKlGXLF5ouiTBJMyPRz0heaM5RjSyjTwt5K2JBqytDmU7EheIsvL5PHs7p3Xr+8v6g1boo4ynAEx3AKHlxBA+6gCT4wEPAMr/DmKOfFeXc+5q0lp5g5hD9wPn8AACaO0Q==</latexit>

left
<latexit sha1_base64="x9+54fuG1LSdVVkrgPVUyoFCs4g=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0n8QI9FLx4rWFtoQ9lsJ+3SzSbsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IJHCoOt+O6WV1bX1jfJmZWt7Z3evun/waOJUc2jxWMa6EzADUihooUAJnUQDiwIJ7WB8m/vtJ9BGxOoBJwn4ERsqEQrOMJckhNiv1ty6OwNdJl5BaqRAs1/96g1inkagkEtmTNdzE/QzplFwCdNKLzWQMD5mQ+haqlgExs9mt07piVUGNIy1LYV0pv6eyFhkzCQKbGfEcGQWvVz8z+umGF77mVBJiqD4fFGYSooxzR+nA6GBo5xYwrgW9lbKR0wzjjaeig3BW3x5mTye1b3z+uX9Ra1xU8RRJkfkmJwSj1yRBrkjTdIinIzIM3klb07kvDjvzse8teQUM4fkD5zPHyscjlQ=</latexit>

down
<latexit sha1_base64="61pLbqckY1sUDVb8fVKEr8kDtA0=">AAAB63icbVDLSsNAFL2pr1pfVZdugkVwVRIf6LLoxmUF+4A2lMlk0g6dR5iZKCX0F9y4UMStP+TOv3HSZqGtBy4czrmXe+8JE0a18bxvp7Syura+Ud6sbG3v7O5V9w/aWqYKkxaWTKpuiDRhVJCWoYaRbqII4iEjnXB8m/udR6I0leLBTBIScDQUNKYYmVyK5JMYVGte3ZvBXSZ+QWpQoDmofvUjiVNOhMEMad3zvcQEGVKGYkamlX6qSYLwGA1Jz1KBONFBNrt16p5YJXJjqWwJ487U3xMZ4lpPeGg7OTIjvejl4n9eLzXxdZBRkaSGCDxfFKfMNdLNH3cjqgg2bGIJworaW108QgphY+Op2BD8xZeXSfus7p/XL+8vao2bIo4yHMExnIIPV9CAO2hCCzCM4Ble4c3hzovz7nzMW0tOMXMIf+B8/gA+3Y5h</latexit>

down
<latexit sha1_base64="61pLbqckY1sUDVb8fVKEr8kDtA0=">AAAB63icbVDLSsNAFL2pr1pfVZdugkVwVRIf6LLoxmUF+4A2lMlk0g6dR5iZKCX0F9y4UMStP+TOv3HSZqGtBy4czrmXe+8JE0a18bxvp7Syura+Ud6sbG3v7O5V9w/aWqYKkxaWTKpuiDRhVJCWoYaRbqII4iEjnXB8m/udR6I0leLBTBIScDQUNKYYmVyK5JMYVGte3ZvBXSZ+QWpQoDmofvUjiVNOhMEMad3zvcQEGVKGYkamlX6qSYLwGA1Jz1KBONFBNrt16p5YJXJjqWwJ487U3xMZ4lpPeGg7OTIjvejl4n9eLzXxdZBRkaSGCDxfFKfMNdLNH3cjqgg2bGIJworaW108QgphY+Op2BD8xZeXSfus7p/XL+8vao2bIo4yHMExnIIPV9CAO2hCCzCM4Ble4c3hzovz7nzMW0tOMXMIf+B8/gA+3Y5h</latexit>

left
<latexit sha1_base64="x9+54fuG1LSdVVkrgPVUyoFCs4g=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0n8QI9FLx4rWFtoQ9lsJ+3SzSbsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IJHCoOt+O6WV1bX1jfJmZWt7Z3evun/waOJUc2jxWMa6EzADUihooUAJnUQDiwIJ7WB8m/vtJ9BGxOoBJwn4ERsqEQrOMJckhNiv1ty6OwNdJl5BaqRAs1/96g1inkagkEtmTNdzE/QzplFwCdNKLzWQMD5mQ+haqlgExs9mt07piVUGNIy1LYV0pv6eyFhkzCQKbGfEcGQWvVz8z+umGF77mVBJiqD4fFGYSooxzR+nA6GBo5xYwrgW9lbKR0wzjjaeig3BW3x5mTye1b3z+uX9Ra1xU8RRJkfkmJwSj1yRBrkjTdIinIzIM3klb07kvDjvzse8teQUM4fkD5zPHyscjlQ=</latexit>

left
<latexit sha1_base64="x9+54fuG1LSdVVkrgPVUyoFCs4g=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0n8QI9FLx4rWFtoQ9lsJ+3SzSbsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IJHCoOt+O6WV1bX1jfJmZWt7Z3evun/waOJUc2jxWMa6EzADUihooUAJnUQDiwIJ7WB8m/vtJ9BGxOoBJwn4ERsqEQrOMJckhNiv1ty6OwNdJl5BaqRAs1/96g1inkagkEtmTNdzE/QzplFwCdNKLzWQMD5mQ+haqlgExs9mt07piVUGNIy1LYV0pv6eyFhkzCQKbGfEcGQWvVz8z+umGF77mVBJiqD4fFGYSooxzR+nA6GBo5xYwrgW9lbKR0wzjjaeig3BW3x5mTye1b3z+uX9Ra1xU8RRJkfkmJwSj1yRBrkjTdIinIzIM3klb07kvDjvzse8teQUM4fkD5zPHyscjlQ=</latexit>

left
<latexit sha1_base64="x9+54fuG1LSdVVkrgPVUyoFCs4g=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0n8QI9FLx4rWFtoQ9lsJ+3SzSbsToQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8IJHCoOt+O6WV1bX1jfJmZWt7Z3evun/waOJUc2jxWMa6EzADUihooUAJnUQDiwIJ7WB8m/vtJ9BGxOoBJwn4ERsqEQrOMJckhNiv1ty6OwNdJl5BaqRAs1/96g1inkagkEtmTNdzE/QzplFwCdNKLzWQMD5mQ+haqlgExs9mt07piVUGNIy1LYV0pv6eyFhkzCQKbGfEcGQWvVz8z+umGF77mVBJiqD4fFGYSooxzR+nA6GBo5xYwrgW9lbKR0wzjjaeig3BW3x5mTye1b3z+uX9Ra1xU8RRJkfkmJwSj1yRBrkjTdIinIzIM3klb07kvDjvzse8teQUM4fkD5zPHyscjlQ=</latexit>

right
<latexit sha1_base64="fUOw8+LkqqXixtVFr2R4rnKxdnU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glX4vBEHvVmlt3ZyDLxCtIDQo0e9Wvbj9hWcwVMkmN6XhuikFONQom+aTSzQxPKRvRAe9YqmjMTZDPjp2QE6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+TYXQd5EKlGXLF5ouiTBJMyPRz0heaM5RjSyjTwt5K2JBqytDmU7EheIsvL5PHs7p3Xr+8v6g1boo4ynAEx3AKHlxBA+6gCT4wEPAMr/DmKOfFeXc+5q0lp5g5hD9wPn8AACaO0Q==</latexit>

right
<latexit sha1_base64="fUOw8+LkqqXixtVFr2R4rnKxdnU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/waJJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glX4vBEHvVmlt3ZyDLxCtIDQo0e9Wvbj9hWcwVMkmN6XhuikFONQom+aTSzQxPKRvRAe9YqmjMTZDPjp2QE6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+TYXQd5EKlGXLF5ouiTBJMyPRz0heaM5RjSyjTwt5K2JBqytDmU7EheIsvL5PHs7p3Xr+8v6g1boo4ynAEx3AKHlxBA+6gCT4wEPAMr/DmKOfFeXc+5q0lp5g5hD9wPn8AACaO0Q==</latexit>

BABBA
<latexit sha1_base64="zMBdB0L6Gjn0HJkjoeV+Djm1c7E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyXObrtscVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oIjfs=</latexit>

ABBAB
<latexit sha1_base64="iqbiwmsh7JK1yjWxNA3H1XixeVI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyWu6btMdVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oGjfs=</latexit>

ABBBA
<latexit sha1_base64="82adguCeKA4JlY0OVevOQdUcRkc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QI9tvHisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btoctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHbRWnklCPxDyW3QArypmgnmaa024iKY4CTjvB5C73O09UKhaLRz1NqB/hkWAhI1gbyWu6rtscVGt23Z4DrRKnIDUo0BpUv/rDmKQRFZpwrFTPsRPtZ1hqRjidVfqpogkmEzyiPUMFjqjys/mxM3RmlCEKY2lKaDRXf09kOFJqGgWmM8J6rJa9XPzP66U6vPUzJpJUU0EWi8KUIx2j/HM0ZJISzaeGYCKZuRWRMZaYaJNPxYTgLL+8StoXdeeyfv1wVWu4RRxlOIFTOAcHbqAB99ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifP7oHjfs=</latexit>

Figure 20: petri-BBBAA.



Le� vy-labeled ;-reduction and Substitution

(*x .M): N !;L
M:

� [x :=N :
� ]

x;[x :=N :
� ]=N :

�

;

y;[x :=N :
� ]=y ; ( y!x)

(AB);[x :=N :
� ]=(A[x :=N:

� ] B[x :=N :
� ])

;

(*y .A);[x :=N:
� ]=(*y .A[x :=N :

� ])
; ( y!x)

(*x .A);[x :=N :
� ]=(*x .A);

Figure 79: Lévy-labeled β-reduction

((λx.((λy.(yfzg)e)dxh)c)b(λu.uk
u
e)j)i)a

<latexit sha1_base64="GG3tn4kihOu5Vng3jS8jni4ZyNs="></latexit>

((λy.(yfzg)e)d(λu.(uk
u
e)j)ibh)cba

<latexit sha1_base64="7g38QNZph3Iao0tsbUpVhwg/Pl8="></latexit>

((λx.(xhdf
z
g)edc)b(λu.(uk

u
e)j)i)a

<latexit sha1_base64="stI5GKqsVeDn5ayW7mxAkD8f5q0="></latexit>

((λu.(uk
u
e)j)ibhdfzg)edcba

<latexit sha1_base64="gVzGPtSMX9ZpkB/usNg5l69jjoQ=">AAACFHicbVDJSgNBFOxxjXGLevTSGIQEIcy4oMegF48RzAJJJvT0vEna9Cz0IsQhH+HFX/HiQRGvHrz5N3aWgyYWNBRV9Xj9yks4k8q2v62FxaXlldXMWnZ9Y3NrO7ezW5OxFhSqNOaxaHhEAmcRVBVTHBqJABJ6HOpe/2rk1+9BSBZHt2qQQDsk3YgFjBJlpE7uqFBocRP3Cdalgnb72oWie1d0U+b1/GD44HYNB596ZNjJ5e2SPQaeJ86U5NEUlU7uq+XHVIcQKcqJlE3HTlQ7JUIxymGYbWkJCaF90oWmoREJQbbT8VFDfGgUHwexMC9SeKz+nkhJKOUg9EwyJKonZ72R+J/X1Cq4aKcsSrSCiE4WBZpjFeNRQ9hnAqjiA0MIFcz8FdMeEYQq02PWlODMnjxPascl56R0dnOaL19O68igfXSACshB56iMrlEFVRFFj+gZvaI368l6sd6tj0l0wZrO7KE/sD5/AIKGneg=</latexit>

(zgibhdfk z
gibhdfe)j ibhdf edcba

<latexit sha1_base64="2Ag4t0nM2ewzcTjdYP3uQcQbGp4=">AAACGnicbVDLSgMxFM3UV62vqks3wSLUTZnxgYKbohuXFewD2mnJZO60sZkHSUaow3yHG3/FjQtF3Ikb/8Z0WkSrBwLnnnMvN/c4EWdSmeankZubX1hcyi8XVlbX1jeKm1sNGcaCQp2GPBQth0jgLIC6YopDKxJAfIdD0xlejP3mLQjJwuBajSKwfdIPmMcoUVrqFa3yXTfpM2fgesMUd86+K0j3u8mNVnBWjgm41CFpr1gyK2YG/JdYU1JCU9R6xfeOG9LYh0BRTqRsW2ak7IQIxSiHtNCJJUSEDkkf2poGxAdpJ9lpKd7Tiou9UOgXKJypPycS4ks58h3d6RM1kLPeWPzPa8fKO7UTFkSxgoBOFnkxxyrE45ywywRQxUeaECqY/iumAyIIVTrNgg7Bmj35L2kcVKzDyvHVUal6Po0jj3bQLiojC52gKrpENVRHFN2jR/SMXowH48l4Nd4mrTljOrONfsH4+AIDlKA2</latexit>

Figure 80: Lévy’s labeled λ-calculus, adapted example from Klop [80].

Lévy’s tracing labels



Joining black holes, causality, graphs
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black hole lambda term

We need insight in the causality for lambda terms modulo unsolvables

We need insight in the causality for (orthogonal) graph rewriting



Further questions

Question 5.1. Wolfram’s Causal Invariance theorem invites a number of
questions that are interesting for term rewriting.

1. What is the nature of the causal partial ordering that are present in
various kinds of rewrite families, orthgonal string rewrite systems,
orthogonal term rewrite systems, CL, λ-calculus, orthogonal higher-
order rewrite systems, CRSs, HRSs; Infinitary rewrite systems? Are
they lattices, of what kind?

2. And how about the nature of these partial orders in (term) graph
rewrite systems?

3. Can we relax orthogonality to weak orthogonality?

4. Important question: does Causal Invariance also hold when working
modulo unsolvables, that is adopting Ω-reduction in any of the three
canonical main formats? That would require an extension of Lévy’s
labels to include the arising of Ω’s, as in the λ∞βΩ-calculus.


