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Transformers 
infer structure 
from variables (1) We design a contextual reasoning 

task where interactions define tokens
(2) We isolate parallel reasoning strategies 
using targeted data distributions

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="nQ54NhK87zB18M0EQ9MMrZHHSUg=">AAACGXicbVDLSgMxFM3UV62vUZduQosiCGWmanVZdOOygn1Ap5RMetuGZjJDkhHL0L8QN/6KGxeKuNRV/8a0VdDWAwcO59zLffgRZ0o7zshKLSwuLa+kVzNr6xubW/b2TlWFsaRQoSEPZd0nCjgTUNFMc6hHEkjgc6j5/ctxXrsFqVgobvQggmZAuoJ1GCXaWC3b8XzoMpEEREt2N8QOPsCuYcHw2PDE8NQD0f6paNk5J+9MgOeF+y1ypax3dD8qDcot+8NrhzQOQGjKiVIN14l0MyFSM8phmPFiBRGhfdKFhpGCBKCayeSyId43Tht3QmkoNJ64vzsSEig1CHxTafbrqdlsbP6XNWLdOW8mTESxBkGngzoxxzrE4zfhNpNANR8YQahkZldMe0QSqs0zM+YJ7uzJ86JayLvFfPHazZUu0BRptIey6BC56AyV0BUqowqi6AE9oRf0aj1az9ab9T4tTVnfPbvoD6zPL7AOn/0=</latexit>

0 1 2 3 4 5
<latexit sha1_base64="dibtNzOugmBIhp5WScYqgj58qzU=">AAACIXicbZBLS0JBFMfn9jR7WS3bDEoRBHKvlbqU2rQ0yAd4ReaORx2cO/cyMzeSi9+idZu+SpsWRbiTvkzjIyjtwA/+/M85nIcXcqa0bY+tldW19Y3NxFZye2d3bz91cFhVQSQpVGjAA1n3iALOBFQ00xzqoQTiexxqXv9mkq89gFQsEPd6EELTJ13BOowSbaxWquh60GUi9omW7HGIbXyKHUPOcGG4NFwZ8oaCC6L9U9lKZeysPQ28LJy5yJTS7vnTuDQot1Ijtx3QyAehKSdKNRw71M2YSM0oh2HSjRSEhPZJFxpGCuKDasbTC4f4xDht3AmkQWg8dX93xMRXauB7ptLs11OLuYn5X64R6U6xGTMRRhoEnQ3qRBzrAE/ehdtMAtV8YAShkpldMe0RSag2T02aJziLJy+Lai7r5LP5OydTukazSKBjlEZnyEEFVEK3qIwqiKJn9Ire0Yf1Yr1Zn9ZoVrpizXuO0J+wvr4BEnqhhg==</latexit>

0 1 2 3 4 5 6 7

<latexit sha1_base64="M9899NhN47I+hjKxQawU2Ud+6DY=">AAAB6nicbZC7SgNBFIbPxluMt6hgYzMYBKuwaxEtQ9JYJmgukCxhdjKbDJmdWWZmhbDkEWwsFLG19S18Ajsbn8XJpdDEHwY+/v8c5pwTxJxp47pfTmZtfWNzK7ud29nd2z/IHx41tUwUoQ0iuVTtAGvKmaANwwyn7VhRHAWctoJRdZq37qnSTIo7M46pH+GBYCEj2Fjrttor9fIFt+jOhFbBW0ChfFL/Zu+Vj1ov/9ntS5JEVBjCsdYdz42Nn2JlGOF0kusmmsaYjPCAdiwKHFHtp7NRJ+jcOn0USmWfMGjm/u5IcaT1OApsZYTNUC9nU/O/rJOY8NpPmYgTQwWZfxQmHBmJpnujPlOUGD62gIlidlZEhlhhYux1cvYI3vLKq9C8LHqlYqnuFcoVmCsLp3AGF+DBFZThBmrQAAIDeIAneHa48+i8OK/z0oyz6DmGP3LefgClAZEZ</latexit>

C6
<latexit sha1_base64="sBQr2q6wSH3leYghv5suZqucGIo=">AAAB6nicbZDLSgMxFIbPeK31VhXcuAkWwVWZEakuS3XhskV7gXYomTTThiaZIckIZegjuHGhiFu3voVP4M6Nz2J6WWjrD4GP/z+HnHOCmDNtXPfLWVpeWV1bz2xkN7e2d3Zze/t1HSWK0BqJeKSaAdaUM0lrhhlOm7GiWAScNoLB1Thv3FOlWSTvzDCmvsA9yUJGsLHW7XXnvJPLuwV3IrQI3gzypcPqN3svf1Q6uc92NyKJoNIQjrVueW5s/BQrwwino2w70TTGZIB7tGVRYkG1n05GHaET63RRGCn7pEET93dHioXWQxHYSoFNX89nY/O/rJWY8NJPmYwTQyWZfhQmHJkIjfdGXaYoMXxoARPF7KyI9LHCxNjrZO0RvPmVF6F+VvCKhWLVy5fKMFUGjuAYTsGDCyjBDVSgBgR68ABP8Oxw59F5cV6npUvOrOcA/sh5+wGjf5EY</latexit>

D4(c)
<latexit sha1_base64="U+HKLzQfs0E4YYiTAWxDi5VjyfA=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVC9C0YvHCvYD2hg22027dLMJu5tKCf0fXjwo4tX/4s1/46bNQVsfDDzem2Fmnh9zprRtf1uFtfWNza3idmlnd2//oHx41FZRIgltkYhHsutjRTkTtKWZ5rQbS4pDn9OOP77N/M6ESsUi8aCnMXVDPBQsYARrIz32J1jGI+alyqvNrr1yxa7ac6BV4uSkAjmaXvmrP4hIElKhCcdK9Rw71m6KpWaE01mpnygaYzLGQ9ozVOCQKjedXz1DZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2cvE/7xeooMrN2UiTjQVZLEoSDjSEcoiQAMmKdF8aggmkplbERlhiYk2QZVMCM7yy6ukXas69Wr9/qLSuMnjKMIJnMI5OHAJDbiDJrSAgIRneIU368l6sd6tj0VrwcpnjuEPrM8fjPaSjw==</latexit>ωs2 =

<latexit sha1_base64="Z4dn4Cbc1ddJLJSWud5UeKJsxRk="></latexit>

0 1 2 3 4
<latexit sha1_base64="Ui86TvGZIaR5slpbEjfMLUXiYcs="></latexit>

0 1 2 3
<latexit sha1_base64="ixuyFsBtPAFTQIXV+S3uwsWnnYs="></latexit>

0 1 2

<latexit sha1_base64="ULfHvDHg9I6naqTZXa56tn7tSrc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHbVoEciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9oolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3V6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AwX2NeA==</latexit>

C3
<latexit sha1_base64="nYzXLr1m7h7p7Th7lPHsG+VacXg=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNokciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9Yolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3l6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AxIWNeg==</latexit>

C5
<latexit sha1_base64="QkjzPacHc9WfzygKTqs9rYBiiCk=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELh4xyiOBDZkdGpgwO7uZmTUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT+txvP6HSPJKPZhqjH9KR5EPOqLHSQ71f6RdLbtldgKwTLyMlyNDoF796g4glIUrDBNW667mx8VOqDGcCZ4VeojGmbEJH2LVU0hC1ny5OnZELqwzIMFK2pCEL9fdESkOtp2FgO0NqxnrVm4v/ed3EDG/8lMs4MSjZctEwEcREZP43GXCFzIipJZQpbm8lbEwVZcamU7AheKsvr5PWVdmrlqv3lVLtNosjD2dwDpfgwTXU4A4a0AQGI3iGV3hzhPPivDsfy9ack82cwh84nz/DAY15</latexit>

C4

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

Sampled Groups
<latexit sha1_base64="/La15+bwEfGG4zuEUfaRXvu8gUc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlEqhuh6EKXFewD2hAm02k7dDIJMxOxhPyKGxeKuPVH3Pk3TtostHpg4HDOvdwzJ4g5U9pxvqzSyura+kZ5s7K1vbO7Z+9XOypKJKFtEvFI9gKsKGeCtjXTnPZiSXEYcNoNpte5332gUrFI3OtZTL0QjwUbMYK1kXy7OgixnhDM05vMT5XvZpe+XXPqzhzoL3ELUoMCLd/+HAwjkoRUaMKxUn3XibWXYqkZ4TSrDBJFY0ymeEz7hgocUuWl8+wZOjbKEI0iaZ7QaK7+3EhxqNQsDMxknlQte7n4n9dP9OjCS5mIE00FWRwaJRzpCOVFoCGTlGg+MwQTyUxWRCZYYqJNXRVTgrv85b+kc1p3G/XG3VmteVXUUYZDOIITcOEcmnALLWgDgUd4ghd4tTLr2Xqz3hejJavYOYBfsD6+AQzUlHY=</latexit>

Gs1 =

<latexit sha1_base64="a/3WOuoThYsc2/U5ABVn4je2rk0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmtx+5NiJWDzhJuB/RoRKhYBStdN+66pcrbtWdg/wlXk4qkKPRL3/2BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6ZScWGVAwljbUkjm6s+JjEbGTKLAdkYUR2bZm4n/ed0Uw0s/EypJkSu2WBSmkmBMZm+TgdCcoZxYQpkW9lbCRlRThjackg3BW375L2mdVb1atXZ3Xqlf53EU4QiO4RQ8uIA63EIDmsAghCd4gVdn7Dw7b877orXg5DOH8AvOxzc4AI0s</latexit>

V =Vocabulary
Predicted Next Token

<latexit sha1_base64="oztgJ65IVzFO56vMGpy9Wi2LXUo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTRtQ5PMkGSEMvQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScE8acaeN5387K6tr6xmZuy93e2d3bzx8cNnSUKELrJOKRaoVYU84krRtmOG3FimIRctoMR9dZ3rynSrNI3plxTAOBB5L1GcEms0p+xevmC17Rmwotgz+HwuWHW4nfvtxaN//Z6UUkEVQawrHWbd+LTZBiZRjhdOJ2Ek1jTEZ4QNsWJRZUB+l01gk6tU4P9SNlnzRo6v7uSLHQeixCWymwGerFLDP/y9qJ6V8EKZNxYqgks4/6CUcmQtniqMcUJYaPLWCimJ0VkSFWmBh7HtcewV9ceRkapaJfLpZv/UL1CmbKwTGcwBn4cA5VuIEa1IHAEB7gCZ4d4Tw6L87rrHTFmfccwR857z8/B5C7</latexit>

21 = 0
<latexit sha1_base64="XJvDtaIz7ThfusBogwCpYDMi7EI=">AAAB63icbZDLSgMxFIbP1Fsdb1WXboJFcFUmLqqbYtGNywr2Au1QMmnahiYzQ5IRytBXcONCEXfis7h3I76NmbYLbf0h8PH/55BzThALro3nfTu5ldW19Y38pru1vbO7V9g/aOgoUZTVaSQi1QqIZoKHrG64EawVK0ZkIFgzGF1nefOeKc2j8M6MY+ZLMgh5n1NiMsvDFdwtFL2SNxVaBjyH4uWHW4nfvtxat/DZ6UU0kSw0VBCt29iLjZ8SZTgVbOJ2Es1iQkdkwNoWQyKZ9tPprBN0Yp0e6kfKvtCgqfu7IyVS67EMbKUkZqgXs8z8L2snpn/hpzyME8NCOvuonwhkIpQtjnpcMWrE2AKhittZER0SRaix53HtEfDiysvQOCvhcql8i4vVK5gpD0dwDKeA4RyqcAM1qAOFITzAEzw70nl0XpzXWWnOmfccwh857z89fZC6</latexit>

01 = 1
<latexit sha1_base64="P3gQ3ys8sdjV9xjQj/cBpX9m48c=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrsqMSHVTLLpxWcFeoB1KJk3b0CQzJBmhDH0FNy4UcSc+i3s34tuYabvQ1h8CH/9/DjnnhDFn2njet7O0vLK6tp7bcDe3tnd283v7dR0litAaiXikmiHWlDNJa4YZTpuxoliEnDbC4XWWN+6p0iySd2YU00DgvmQ9RrDJLP+s7HXyBa/oTYQWwZ9B4fLDLcdvX261k/9sdyOSCCoN4Vjrlu/FJkixMoxwOnbbiaYxJkPcpy2LEguqg3Qy6xgdW6eLepGyTxo0cX93pFhoPRKhrRTYDPR8lpn/Za3E9C6ClMk4MVSS6Ue9hCMToWxx1GWKEsNHFjBRzM6KyAArTIw9j2uP4M+vvAj106JfKpZu/ULlCqbKwSEcwQn4cA4VuIEq1IDAAB7gCZ4d4Tw6L87rtHTJmfUcwB857z9CEpC9</latexit>

14 = 0
<latexit sha1_base64="CGCPNPpO6N85mBUx2Y8k/dLMkTA=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpUt0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzDo7rZS6+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEgpkME=</latexit>

43 = 2
<latexit sha1_base64="t3Oge4R4YBH39YGX3GStEN6KkRQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM8stV896haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5KQvg==</latexit>

12 = 3
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2

<latexit sha1_base64="3VVt+ool4cAqBUIlywU9NUtHvxU=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdi2gjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNewWim7Jncr5C94cihfv9nny9mlXu4WPTi+maYRCU06Uantuov2MSM0ox7HdSRUmhA5JH9sGBYlQ+dl00LFzZJyeE8bSPKGdqfuzIyORUqMoMJUR0QO1mE3M/7J2qsMzP2MiSTUKOvsoTLmjY2eytdNjEqnmIwOESmZmdeiASEK1uY1tjuAtrvwXGiclr1wq17xi5RJmysMBHMIxeHAKFbiGKtSBAsI9PMKTdWs9WM/Wy6w0Z8179uGXrNdvLOWQMg==</latexit>e
<latexit sha1_base64="fofiwTfAKshqp172b7zACeTRFxg="></latexit>

pn = i, ka = b, jd = d, · · · , lk = g, ed = j, ej =

Sampled Facts
(a) (b)

<latexit sha1_base64="vf0+tJqMIKyQiTIKFLSIIyM5lgw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1YtQ9OKxgv2Adl2yabYNzWZDkq2Upf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut7Oyura+sVnYKm7v7O7tlw4OmzpJFaENkvBEtUOsKWeCNgwznLalojgOOW2Fw9up3xpRpVkiHsxYUj/GfcEiRrCx0mN3hJUcsCDTgTe5Dkplt+LOgJaJl5My5KgHpa9uLyFpTIUhHGvd8Vxp/Awrwwink2I31VRiMsR92rFU4JhqP5tdPUGnVumhKFG2hEEz9fdEhmOtx3FoO2NsBnrRm4r/eZ3URFd+xoRMDRVkvihKOTIJmkaAekxRYvjYEkwUs7ciMsAKE2ODKtoQvMWXl0nzvOJVK9X7i3LtJo+jAMdwAmfgwSXU4A7q0AACCp7hFd6cJ+fFeXc+5q0rTj5zBH/gfP4Ai3CSjg==</latexit>ωs1 =

Variable
Assignment <latexit sha1_base64="y02YUJ3gvkLzRign/IG63QGWEb4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAHpI2m</latexit>s1

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="7BcdAG8N8HjXCUAO6oyfMe26hew=">AAACHnicbVDLSgNBEJz1GeNr1aOXwaB4CrsxiR6DXjxGMA9IljA720mGzM4uM7NiWPIlXvwVLx4UETzp3zh5CJpYUFBUd9Pd5cecKe04X9bS8srq2npmI7u5tb2za+/t11WUSAo1GvFINn2igDMBNc00h2YsgYQ+h4Y/uBrXG3cgFYvErR7G4IWkJ1iXUaKN1bFLbR96TKQh0ZLdj7CDT7BrWDA8MywalgzLuA0i+Gnr2Dkn70yAF4U7Ezk0Q7Vjf7SDiCYhCE05UarlOrH2UiI1oxxG2XaiICZ0QHrQMlKQEJSXTt4b4WPjBLgbSUOh8cT9PZGSUKlh6JtOc19fzdfG5n+1VqK7F17KRJxoEHS6qJtwrCM8zgoHTALVfGgEoZKZWzHtE0moNolmTQju/MuLol7Iu+V8+aaYq1zO4sigQ3SETpGLzlEFXaMqqiGKHtATekGv1qP1bL1Z79PWJWs2c4D+wPr8BqV7nd8=</latexit>

0 1 2 3 4 5 6

<latexit sha1_base64="i4xiuhwO2Z+2cS0NIHizG67DHqU=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNAY9ELh4xyiOBDZkdBpgwO7uZ6TUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY1Od++4lrIyL1iNOY+yEdKTEUjKKVHur9ar9YcsvuAmSdeBkpQYZGv/jVG0QsCblCJqkxXc+N0U+pRsEknxV6ieExZRM64l1LFQ258dPFqTNyYZUBGUbalkKyUH9PpDQ0ZhoGtjOkODar3lz8z+smOLzxU6HiBLliy0XDRBKMyPxvMhCaM5RTSyjTwt5K2JhqytCmU7AheKsvr5PWVdmrlCv316XabRZHHs7gHC7BgyrU4A4a0AQGI3iGV3hzpPPivDsfy9ack82cwh84nz/HjY18</latexit>

C7

<latexit sha1_base64="yL1NXe02O0v9bsdYzrCDmTj3x/I=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqR6LXjxWsB/QLks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c389pgqzaR4NJOE+jEeCBYxgo2V/N4Yq2TIgkwHl9OgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU1042dMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qXq1ae7iq1G/zOIpwAqdwDh5cQx3uoQFNIPAEz/AKb87YeXHenY9Fa8HJZ47hD5zPHwfKkkk=</latexit>ωs3

Sequence

…
<latexit sha1_base64="hQc/1AFTG3aHgoo2Db2IIK3wvsA="></latexit>

bd = b, ai = c, gf = g, · · · , eh = d, li = k, pb =
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="1LJNH0j1W/vzfVOy3zflYEi9yUE=">AAAB63icbZC7SgNBFIbPxltcb1FLm8EgWIXdFIlNMGhjGcFcIFnC7GQ2GTKzu8zMCmHJK9hYKGInPou9jfg2ziYpNPGHgY//P4c55/gxZ0o7zreVW1vf2NzKb9s7u3v7B4XDo5aKEklok0Q8kh0fK8pZSJuaaU47saRY+Jy2/fF1lrfvqVQsCu/0JKaewMOQBYxgnVllt1btF4pOyZkJrYK7gOLlh12L377sRr/w2RtEJBE01IRjpbquE2svxVIzwunU7iWKxpiM8ZB2DYZYUOWls1mn6Mw4AxRE0rxQo5n7uyPFQqmJ8E2lwHqklrPM/C/rJjq48FIWxommIZl/FCQc6Qhli6MBk5RoPjGAiWRmVkRGWGKizXlscwR3eeVVaJVLbqVUuXWL9SuYKw8ncArn4EIV6nADDWgCgRE8wBM8W8J6tF6s13lpzlr0HMMfWe8/SaOQwg==</latexit>

21 = 7
<latexit sha1_base64="xHfmz3yiz6eRpy8Z8NE0ZGvRGIs=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6vsVMu9QtEpOVOhZXDnULz8sKvx25dd7xU+u/2IJCEVmnCsVMd1Yu2lWGpGOJ3Y3UTRGJMRHtCOQYFDqrx0OusEnRinj4JImic0mrq/O1IcKjUOfVMZYj1Ui1lm/pd1Eh1ceCkTcaKpILOPgoQjHaFscdRnkhLNxwYwkczMisgQS0y0OY9tjuAurrwMzbOSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5SQvg==</latexit>

30 = 3
<latexit sha1_base64="Jsc1GIbw//aiJRPBcWeNCwgA70M=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXXqVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEmpkMI=</latexit>

41 = 5
<latexit sha1_base64="Pkt0+LUXJzIFFKTkKWIwYbCd1mM=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm2ARXJXERXRTLLpxWcFeoA1lMp20Q2cmYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOWHCqNKu+20VVlbX1jeKm/bW9s7uXmn/oKniVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLrO89Y9kYrG4k6PExJwNBA0ohjp3PLdqt8rld2KO5WzDN4cypcfdjV5+7LrvdJntx/jlBOhMUNKdTw30UGGpKaYkYndTRVJEB6hAekYFIgTFWTTWSfOiXH6ThRL84R2pu7vjgxxpcY8NJUc6aFazHLzv6yT6ugiyKhIUk0Enn0UpczRsZMv7vSpJFizsQGEJTWzOniIJMLanMc2R/AWV16G5lnF8yv+rVeuXcFMRTiCYzgFD86hBjdQhwZgGMIDPMGzxa1H68V6nZUWrHnPIfyR9f4DTLWQxA==</latexit>

60 = 6
<latexit sha1_base64="p/LAnNOiUeUDEBJTs01oVHG9gFY=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJkeqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6t8VnV6haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5mQvg==</latexit>

24 = 0
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2
<latexit sha1_base64="PDhh/KC0ZUvqZG9lJCI2ow7qfhc=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXV6VnG6haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEUgkL8=</latexit>

34 = 0
<latexit sha1_base64="I9KRhyxcstgG1ATY0+wZxl5310c=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpWN0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzCqdVs66+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEmnkMI=</latexit>

23 = 5
<latexit sha1_base64="g9s6C5qgQHeSlX6uQDYOQZdVJ6w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmVU+q5x2C0Wn5EyEFsGdQfHyw67Eb192rVv47PQikoRUaMKxUm3XibWXYqkZ4XRsdxJFY0yGuE/bBgUOqfLSyaxjdGScHgoiaZ7QaOL+7khxqNQo9E1liPVAzWeZ+V/WTnRw4aVMxImmgkw/ChKOdISyxVGPSUo0HxnARDIzKyIDLDHR5jy2OYI7v/IiNE5KbrlUvnWL1SuYKg8HcAjH4MI5VOEGalAHAgN4gCd4tkLr0XqxXqelOWvWsw9/ZL3/AFFLkMc=</latexit>

65 = 4
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="5sYyZdUDwE71wwRKFVcDHXM9Xz8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEoxeh6MVjBfsBbSib7aZdursJuxuhhP4FLx4U8eof8ua/cdPmoNUHA4/3ZpiZFyacaeO6X05pZXVtfaO8Wdna3tndq+4ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ7e533mkSrNYPphpQgOBR5JFjGCTS75/fTGo1ty6Owf6S7yC1KBAc1D97A9jkgoqDeFY657nJibIsDKMcDqr9FNNE0wmeER7lkosqA6y+a0zdGKVIYpiZUsaNFd/TmRYaD0Voe0U2Iz1speL/3m91ERXQcZkkhoqyWJRlHJkYpQ/joZMUWL41BJMFLO3IjLGChNj46nYELzll/+S9lnd8+v+/XmtcVPEUYYjOIZT8OASGnAHTWgBgTE8wQu8OsJ5dt6c90VrySlmDuEXnI9v9G+Niw==</latexit>

66 = 5
<latexit sha1_base64="XjsC28/WdZUWrk/mrAk0LRKrDL4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWNF+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj25nffuLaiFg94iThfkSHSoSCUbTSg+lX+6WyW3HnIKvEy0kZcjT6pa/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81PnZJzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTtCF4yy+vkla14tUqtfvLcv0mj6MAp3AGF+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1jUnnzmBP3A+fwAJKI2n</latexit>s2

<latexit sha1_base64="WsBvnc2voOR1jU/FdahH57BHvvk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvemf98sVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOql6tWru7qNSv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q0KrI2o</latexit>s3

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="OsR3lfGaNnCJQ+WP+BCavnZ2en4=">AAACDHicbVC7SgNBFJ2NrxhfUUtFFoNgsYRdi2izELSxTMA8IFnC7ORuMmR2d5iZFUJIaWHjr9hYRMTWD7DzG/wJZ5MUmnhg4HDOudy5x+eMSmXbX0ZmZXVtfSO7mdva3tndy+8f1GWcCAI1ErNYNH0sgdEIaooqBk0uAIc+g4Y/uEn9xj0ISePoTg05eCHuRTSgBCstdfKFgLsDC4OLLT5wwWqTbqykxUiqcpdYjLk6ZRftKcxl4sxJoXw8qX4/nEwqnfxnuxuTJIRIEYalbDk2V94IC0UJg3GunUjgmAxwD1qaRjgE6Y2mx4zNM610zSAW+kXKnKq/J0Y4lHIY+joZYtWXi14q/ue1EhVceSMa8URBRGaLgoSZKjbTZswuFUAUG2qCiaD6rybpY4GJ0v3ldAnO4snLpH5RdErFUlW3cY1myKIjdIrOkYMuURndogqqIYIe0TOaoFfjyXgx3oz3WTRjzGcO0R8YHz9Mzp2Y</latexit>

fp = k, ae = a, pk = e, · · · , lc = k, ap = c, ll =

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="nQ54NhK87zB18M0EQ9MMrZHHSUg=">AAACGXicbVDLSgMxFM3UV62vUZduQosiCGWmanVZdOOygn1Ap5RMetuGZjJDkhHL0L8QN/6KGxeKuNRV/8a0VdDWAwcO59zLffgRZ0o7zshKLSwuLa+kVzNr6xubW/b2TlWFsaRQoSEPZd0nCjgTUNFMc6hHEkjgc6j5/ctxXrsFqVgobvQggmZAuoJ1GCXaWC3b8XzoMpEEREt2N8QOPsCuYcHw2PDE8NQD0f6paNk5J+9MgOeF+y1ypax3dD8qDcot+8NrhzQOQGjKiVIN14l0MyFSM8phmPFiBRGhfdKFhpGCBKCayeSyId43Tht3QmkoNJ64vzsSEig1CHxTafbrqdlsbP6XNWLdOW8mTESxBkGngzoxxzrE4zfhNpNANR8YQahkZldMe0QSqs0zM+YJ7uzJ86JayLvFfPHazZUu0BRptIey6BC56AyV0BUqowqi6AE9oRf0aj1az9ab9T4tTVnfPbvoD6zPL7AOn/0=</latexit>

0 1 2 3 4 5
<latexit sha1_base64="dibtNzOugmBIhp5WScYqgj58qzU=">AAACIXicbZBLS0JBFMfn9jR7WS3bDEoRBHKvlbqU2rQ0yAd4ReaORx2cO/cyMzeSi9+idZu+SpsWRbiTvkzjIyjtwA/+/M85nIcXcqa0bY+tldW19Y3NxFZye2d3bz91cFhVQSQpVGjAA1n3iALOBFQ00xzqoQTiexxqXv9mkq89gFQsEPd6EELTJ13BOowSbaxWquh60GUi9omW7HGIbXyKHUPOcGG4NFwZ8oaCC6L9U9lKZeysPQ28LJy5yJTS7vnTuDQot1Ijtx3QyAehKSdKNRw71M2YSM0oh2HSjRSEhPZJFxpGCuKDasbTC4f4xDht3AmkQWg8dX93xMRXauB7ptLs11OLuYn5X64R6U6xGTMRRhoEnQ3qRBzrAE/ehdtMAtV8YAShkpldMe0RSag2T02aJziLJy+Lai7r5LP5OydTukazSKBjlEZnyEEFVEK3qIwqiKJn9Ire0Yf1Yr1Zn9ZoVrpizXuO0J+wvr4BEnqhhg==</latexit>

0 1 2 3 4 5 6 7

<latexit sha1_base64="M9899NhN47I+hjKxQawU2Ud+6DY=">AAAB6nicbZC7SgNBFIbPxluMt6hgYzMYBKuwaxEtQ9JYJmgukCxhdjKbDJmdWWZmhbDkEWwsFLG19S18Ajsbn8XJpdDEHwY+/v8c5pwTxJxp47pfTmZtfWNzK7ud29nd2z/IHx41tUwUoQ0iuVTtAGvKmaANwwyn7VhRHAWctoJRdZq37qnSTIo7M46pH+GBYCEj2Fjrttor9fIFt+jOhFbBW0ChfFL/Zu+Vj1ov/9ntS5JEVBjCsdYdz42Nn2JlGOF0kusmmsaYjPCAdiwKHFHtp7NRJ+jcOn0USmWfMGjm/u5IcaT1OApsZYTNUC9nU/O/rJOY8NpPmYgTQwWZfxQmHBmJpnujPlOUGD62gIlidlZEhlhhYux1cvYI3vLKq9C8LHqlYqnuFcoVmCsLp3AGF+DBFZThBmrQAAIDeIAneHa48+i8OK/z0oyz6DmGP3LefgClAZEZ</latexit>

C6
<latexit sha1_base64="sBQr2q6wSH3leYghv5suZqucGIo=">AAAB6nicbZDLSgMxFIbPeK31VhXcuAkWwVWZEakuS3XhskV7gXYomTTThiaZIckIZegjuHGhiFu3voVP4M6Nz2J6WWjrD4GP/z+HnHOCmDNtXPfLWVpeWV1bz2xkN7e2d3Zze/t1HSWK0BqJeKSaAdaUM0lrhhlOm7GiWAScNoLB1Thv3FOlWSTvzDCmvsA9yUJGsLHW7XXnvJPLuwV3IrQI3gzypcPqN3svf1Q6uc92NyKJoNIQjrVueW5s/BQrwwino2w70TTGZIB7tGVRYkG1n05GHaET63RRGCn7pEET93dHioXWQxHYSoFNX89nY/O/rJWY8NJPmYwTQyWZfhQmHJkIjfdGXaYoMXxoARPF7KyI9LHCxNjrZO0RvPmVF6F+VvCKhWLVy5fKMFUGjuAYTsGDCyjBDVSgBgR68ABP8Oxw59F5cV6npUvOrOcA/sh5+wGjf5EY</latexit>

D4(c)
<latexit sha1_base64="U+HKLzQfs0E4YYiTAWxDi5VjyfA=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVC9C0YvHCvYD2hg22027dLMJu5tKCf0fXjwo4tX/4s1/46bNQVsfDDzem2Fmnh9zprRtf1uFtfWNza3idmlnd2//oHx41FZRIgltkYhHsutjRTkTtKWZ5rQbS4pDn9OOP77N/M6ESsUi8aCnMXVDPBQsYARrIz32J1jGI+alyqvNrr1yxa7ac6BV4uSkAjmaXvmrP4hIElKhCcdK9Rw71m6KpWaE01mpnygaYzLGQ9ozVOCQKjedXz1DZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2cvE/7xeooMrN2UiTjQVZLEoSDjSEcoiQAMmKdF8aggmkplbERlhiYk2QZVMCM7yy6ukXas69Wr9/qLSuMnjKMIJnMI5OHAJDbiDJrSAgIRneIU368l6sd6tj0VrwcpnjuEPrM8fjPaSjw==</latexit>ωs2 =

<latexit sha1_base64="Z4dn4Cbc1ddJLJSWud5UeKJsxRk="></latexit>

0 1 2 3 4
<latexit sha1_base64="Ui86TvGZIaR5slpbEjfMLUXiYcs="></latexit>

0 1 2 3
<latexit sha1_base64="ixuyFsBtPAFTQIXV+S3uwsWnnYs="></latexit>

0 1 2

<latexit sha1_base64="ULfHvDHg9I6naqTZXa56tn7tSrc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHbVoEciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9oolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3V6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AwX2NeA==</latexit>

C3
<latexit sha1_base64="nYzXLr1m7h7p7Th7lPHsG+VacXg=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNokciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9Yolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3l6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AxIWNeg==</latexit>

C5
<latexit sha1_base64="QkjzPacHc9WfzygKTqs9rYBiiCk=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELh4xyiOBDZkdGpgwO7uZmTUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT+txvP6HSPJKPZhqjH9KR5EPOqLHSQ71f6RdLbtldgKwTLyMlyNDoF796g4glIUrDBNW667mx8VOqDGcCZ4VeojGmbEJH2LVU0hC1ny5OnZELqwzIMFK2pCEL9fdESkOtp2FgO0NqxnrVm4v/ed3EDG/8lMs4MSjZctEwEcREZP43GXCFzIipJZQpbm8lbEwVZcamU7AheKsvr5PWVdmrlqv3lVLtNosjD2dwDpfgwTXU4A4a0AQGI3iGV3hzhPPivDsfy9ack82cwh84nz/DAY15</latexit>

C4

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

Sampled Groups
<latexit sha1_base64="/La15+bwEfGG4zuEUfaRXvu8gUc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlEqhuh6EKXFewD2hAm02k7dDIJMxOxhPyKGxeKuPVH3Pk3TtostHpg4HDOvdwzJ4g5U9pxvqzSyura+kZ5s7K1vbO7Z+9XOypKJKFtEvFI9gKsKGeCtjXTnPZiSXEYcNoNpte5332gUrFI3OtZTL0QjwUbMYK1kXy7OgixnhDM05vMT5XvZpe+XXPqzhzoL3ELUoMCLd/+HAwjkoRUaMKxUn3XibWXYqkZ4TSrDBJFY0ymeEz7hgocUuWl8+wZOjbKEI0iaZ7QaK7+3EhxqNQsDMxknlQte7n4n9dP9OjCS5mIE00FWRwaJRzpCOVFoCGTlGg+MwQTyUxWRCZYYqJNXRVTgrv85b+kc1p3G/XG3VmteVXUUYZDOIITcOEcmnALLWgDgUd4ghd4tTLr2Xqz3hejJavYOYBfsD6+AQzUlHY=</latexit>

Gs1 =

<latexit sha1_base64="a/3WOuoThYsc2/U5ABVn4je2rk0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmtx+5NiJWDzhJuB/RoRKhYBStdN+66pcrbtWdg/wlXk4qkKPRL3/2BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6ZScWGVAwljbUkjm6s+JjEbGTKLAdkYUR2bZm4n/ed0Uw0s/EypJkSu2WBSmkmBMZm+TgdCcoZxYQpkW9lbCRlRThjackg3BW375L2mdVb1atXZ3Xqlf53EU4QiO4RQ8uIA63EIDmsAghCd4gVdn7Dw7b877orXg5DOH8AvOxzc4AI0s</latexit>

V =Vocabulary
Predicted Next Token

<latexit sha1_base64="oztgJ65IVzFO56vMGpy9Wi2LXUo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTRtQ5PMkGSEMvQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScE8acaeN5387K6tr6xmZuy93e2d3bzx8cNnSUKELrJOKRaoVYU84krRtmOG3FimIRctoMR9dZ3rynSrNI3plxTAOBB5L1GcEms0p+xevmC17Rmwotgz+HwuWHW4nfvtxaN//Z6UUkEVQawrHWbd+LTZBiZRjhdOJ2Ek1jTEZ4QNsWJRZUB+l01gk6tU4P9SNlnzRo6v7uSLHQeixCWymwGerFLDP/y9qJ6V8EKZNxYqgks4/6CUcmQtniqMcUJYaPLWCimJ0VkSFWmBh7HtcewV9ceRkapaJfLpZv/UL1CmbKwTGcwBn4cA5VuIEa1IHAEB7gCZ4d4Tw6L87rrHTFmfccwR857z8/B5C7</latexit>

21 = 0
<latexit sha1_base64="XJvDtaIz7ThfusBogwCpYDMi7EI=">AAAB63icbZDLSgMxFIbP1Fsdb1WXboJFcFUmLqqbYtGNywr2Au1QMmnahiYzQ5IRytBXcONCEXfis7h3I76NmbYLbf0h8PH/55BzThALro3nfTu5ldW19Y38pru1vbO7V9g/aOgoUZTVaSQi1QqIZoKHrG64EawVK0ZkIFgzGF1nefOeKc2j8M6MY+ZLMgh5n1NiMsvDFdwtFL2SNxVaBjyH4uWHW4nfvtxat/DZ6UU0kSw0VBCt29iLjZ8SZTgVbOJ2Es1iQkdkwNoWQyKZ9tPprBN0Yp0e6kfKvtCgqfu7IyVS67EMbKUkZqgXs8z8L2snpn/hpzyME8NCOvuonwhkIpQtjnpcMWrE2AKhittZER0SRaix53HtEfDiysvQOCvhcql8i4vVK5gpD0dwDKeA4RyqcAM1qAOFITzAEzw70nl0XpzXWWnOmfccwh857z89fZC6</latexit>

01 = 1
<latexit sha1_base64="P3gQ3ys8sdjV9xjQj/cBpX9m48c=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrsqMSHVTLLpxWcFeoB1KJk3b0CQzJBmhDH0FNy4UcSc+i3s34tuYabvQ1h8CH/9/DjnnhDFn2njet7O0vLK6tp7bcDe3tnd283v7dR0litAaiXikmiHWlDNJa4YZTpuxoliEnDbC4XWWN+6p0iySd2YU00DgvmQ9RrDJLP+s7HXyBa/oTYQWwZ9B4fLDLcdvX261k/9sdyOSCCoN4Vjrlu/FJkixMoxwOnbbiaYxJkPcpy2LEguqg3Qy6xgdW6eLepGyTxo0cX93pFhoPRKhrRTYDPR8lpn/Za3E9C6ClMk4MVSS6Ue9hCMToWxx1GWKEsNHFjBRzM6KyAArTIw9j2uP4M+vvAj106JfKpZu/ULlCqbKwSEcwQn4cA4VuIEq1IDAAB7gCZ4d4Tw6L87rtHTJmfUcwB857z9CEpC9</latexit>

14 = 0
<latexit sha1_base64="CGCPNPpO6N85mBUx2Y8k/dLMkTA=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpUt0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzDo7rZS6+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEgpkME=</latexit>

43 = 2
<latexit sha1_base64="t3Oge4R4YBH39YGX3GStEN6KkRQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM8stV896haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5KQvg==</latexit>

12 = 3
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2

<latexit sha1_base64="3VVt+ool4cAqBUIlywU9NUtHvxU=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdi2gjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNewWim7Jncr5C94cihfv9nny9mlXu4WPTi+maYRCU06Uantuov2MSM0ox7HdSRUmhA5JH9sGBYlQ+dl00LFzZJyeE8bSPKGdqfuzIyORUqMoMJUR0QO1mE3M/7J2qsMzP2MiSTUKOvsoTLmjY2eytdNjEqnmIwOESmZmdeiASEK1uY1tjuAtrvwXGiclr1wq17xi5RJmysMBHMIxeHAKFbiGKtSBAsI9PMKTdWs9WM/Wy6w0Z8179uGXrNdvLOWQMg==</latexit>e
<latexit sha1_base64="fofiwTfAKshqp172b7zACeTRFxg="></latexit>

pn = i, ka = b, jd = d, · · · , lk = g, ed = j, ej =

Sampled Facts
(a) (b)

<latexit sha1_base64="vf0+tJqMIKyQiTIKFLSIIyM5lgw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1YtQ9OKxgv2Adl2yabYNzWZDkq2Upf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut7Oyura+sVnYKm7v7O7tlw4OmzpJFaENkvBEtUOsKWeCNgwznLalojgOOW2Fw9up3xpRpVkiHsxYUj/GfcEiRrCx0mN3hJUcsCDTgTe5Dkplt+LOgJaJl5My5KgHpa9uLyFpTIUhHGvd8Vxp/Awrwwink2I31VRiMsR92rFU4JhqP5tdPUGnVumhKFG2hEEz9fdEhmOtx3FoO2NsBnrRm4r/eZ3URFd+xoRMDRVkvihKOTIJmkaAekxRYvjYEkwUs7ciMsAKE2ODKtoQvMWXl0nzvOJVK9X7i3LtJo+jAMdwAmfgwSXU4A7q0AACCp7hFd6cJ+fFeXc+5q0rTj5zBH/gfP4Ai3CSjg==</latexit>ωs1 =

Variable
Assignment <latexit sha1_base64="y02YUJ3gvkLzRign/IG63QGWEb4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAHpI2m</latexit>s1

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="7BcdAG8N8HjXCUAO6oyfMe26hew=">AAACHnicbVDLSgNBEJz1GeNr1aOXwaB4CrsxiR6DXjxGMA9IljA720mGzM4uM7NiWPIlXvwVLx4UETzp3zh5CJpYUFBUd9Pd5cecKe04X9bS8srq2npmI7u5tb2za+/t11WUSAo1GvFINn2igDMBNc00h2YsgYQ+h4Y/uBrXG3cgFYvErR7G4IWkJ1iXUaKN1bFLbR96TKQh0ZLdj7CDT7BrWDA8MywalgzLuA0i+Gnr2Dkn70yAF4U7Ezk0Q7Vjf7SDiCYhCE05UarlOrH2UiI1oxxG2XaiICZ0QHrQMlKQEJSXTt4b4WPjBLgbSUOh8cT9PZGSUKlh6JtOc19fzdfG5n+1VqK7F17KRJxoEHS6qJtwrCM8zgoHTALVfGgEoZKZWzHtE0moNolmTQju/MuLol7Iu+V8+aaYq1zO4sigQ3SETpGLzlEFXaMqqiGKHtATekGv1qP1bL1Z79PWJWs2c4D+wPr8BqV7nd8=</latexit>

0 1 2 3 4 5 6

<latexit sha1_base64="i4xiuhwO2Z+2cS0NIHizG67DHqU=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNAY9ELh4xyiOBDZkdBpgwO7uZ6TUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY1Od++4lrIyL1iNOY+yEdKTEUjKKVHur9ar9YcsvuAmSdeBkpQYZGv/jVG0QsCblCJqkxXc+N0U+pRsEknxV6ieExZRM64l1LFQ258dPFqTNyYZUBGUbalkKyUH9PpDQ0ZhoGtjOkODar3lz8z+smOLzxU6HiBLliy0XDRBKMyPxvMhCaM5RTSyjTwt5K2JhqytCmU7AheKsvr5PWVdmrlCv316XabRZHHs7gHC7BgyrU4A4a0AQGI3iGV3hzpPPivDsfy9ack82cwh84nz/HjY18</latexit>

C7

<latexit sha1_base64="yL1NXe02O0v9bsdYzrCDmTj3x/I=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqR6LXjxWsB/QLks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c389pgqzaR4NJOE+jEeCBYxgo2V/N4Yq2TIgkwHl9OgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU1042dMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qXq1ae7iq1G/zOIpwAqdwDh5cQx3uoQFNIPAEz/AKb87YeXHenY9Fa8HJZ47hD5zPHwfKkkk=</latexit>ωs3

Sequence

…
<latexit sha1_base64="hQc/1AFTG3aHgoo2Db2IIK3wvsA="></latexit>

bd = b, ai = c, gf = g, · · · , eh = d, li = k, pb =
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="1LJNH0j1W/vzfVOy3zflYEi9yUE=">AAAB63icbZC7SgNBFIbPxltcb1FLm8EgWIXdFIlNMGhjGcFcIFnC7GQ2GTKzu8zMCmHJK9hYKGInPou9jfg2ziYpNPGHgY//P4c55/gxZ0o7zreVW1vf2NzKb9s7u3v7B4XDo5aKEklok0Q8kh0fK8pZSJuaaU47saRY+Jy2/fF1lrfvqVQsCu/0JKaewMOQBYxgnVllt1btF4pOyZkJrYK7gOLlh12L377sRr/w2RtEJBE01IRjpbquE2svxVIzwunU7iWKxpiM8ZB2DYZYUOWls1mn6Mw4AxRE0rxQo5n7uyPFQqmJ8E2lwHqklrPM/C/rJjq48FIWxommIZl/FCQc6Qhli6MBk5RoPjGAiWRmVkRGWGKizXlscwR3eeVVaJVLbqVUuXWL9SuYKw8ncArn4EIV6nADDWgCgRE8wBM8W8J6tF6s13lpzlr0HMMfWe8/SaOQwg==</latexit>

21 = 7
<latexit sha1_base64="xHfmz3yiz6eRpy8Z8NE0ZGvRGIs=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6vsVMu9QtEpOVOhZXDnULz8sKvx25dd7xU+u/2IJCEVmnCsVMd1Yu2lWGpGOJ3Y3UTRGJMRHtCOQYFDqrx0OusEnRinj4JImic0mrq/O1IcKjUOfVMZYj1Ui1lm/pd1Eh1ceCkTcaKpILOPgoQjHaFscdRnkhLNxwYwkczMisgQS0y0OY9tjuAurrwMzbOSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5SQvg==</latexit>

30 = 3
<latexit sha1_base64="Jsc1GIbw//aiJRPBcWeNCwgA70M=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXXqVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEmpkMI=</latexit>

41 = 5
<latexit sha1_base64="Pkt0+LUXJzIFFKTkKWIwYbCd1mM=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm2ARXJXERXRTLLpxWcFeoA1lMp20Q2cmYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOWHCqNKu+20VVlbX1jeKm/bW9s7uXmn/oKniVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLrO89Y9kYrG4k6PExJwNBA0ohjp3PLdqt8rld2KO5WzDN4cypcfdjV5+7LrvdJntx/jlBOhMUNKdTw30UGGpKaYkYndTRVJEB6hAekYFIgTFWTTWSfOiXH6ThRL84R2pu7vjgxxpcY8NJUc6aFazHLzv6yT6ugiyKhIUk0Enn0UpczRsZMv7vSpJFizsQGEJTWzOniIJMLanMc2R/AWV16G5lnF8yv+rVeuXcFMRTiCYzgFD86hBjdQhwZgGMIDPMGzxa1H68V6nZUWrHnPIfyR9f4DTLWQxA==</latexit>

60 = 6
<latexit sha1_base64="p/LAnNOiUeUDEBJTs01oVHG9gFY=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJkeqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6t8VnV6haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5mQvg==</latexit>

24 = 0
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2
<latexit sha1_base64="PDhh/KC0ZUvqZG9lJCI2ow7qfhc=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXV6VnG6haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEUgkL8=</latexit>

34 = 0
<latexit sha1_base64="I9KRhyxcstgG1ATY0+wZxl5310c=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpWN0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzCqdVs66+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEmnkMI=</latexit>

23 = 5
<latexit sha1_base64="g9s6C5qgQHeSlX6uQDYOQZdVJ6w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmVU+q5x2C0Wn5EyEFsGdQfHyw67Eb192rVv47PQikoRUaMKxUm3XibWXYqkZ4XRsdxJFY0yGuE/bBgUOqfLSyaxjdGScHgoiaZ7QaOL+7khxqNQo9E1liPVAzWeZ+V/WTnRw4aVMxImmgkw/ChKOdISyxVGPSUo0HxnARDIzKyIDLDHR5jy2OYI7v/IiNE5KbrlUvnWL1SuYKg8HcAjH4MI5VOEGalAHAgN4gCd4tkLr0XqxXqelOWvWsw9/ZL3/AFFLkMc=</latexit>

65 = 4
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="5sYyZdUDwE71wwRKFVcDHXM9Xz8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEoxeh6MVjBfsBbSib7aZdursJuxuhhP4FLx4U8eof8ua/cdPmoNUHA4/3ZpiZFyacaeO6X05pZXVtfaO8Wdna3tndq+4ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ7e533mkSrNYPphpQgOBR5JFjGCTS75/fTGo1ty6Owf6S7yC1KBAc1D97A9jkgoqDeFY657nJibIsDKMcDqr9FNNE0wmeER7lkosqA6y+a0zdGKVIYpiZUsaNFd/TmRYaD0Voe0U2Iz1speL/3m91ERXQcZkkhoqyWJRlHJkYpQ/joZMUWL41BJMFLO3IjLGChNj46nYELzll/+S9lnd8+v+/XmtcVPEUYYjOIZT8OASGnAHTWgBgTE8wQu8OsJ5dt6c90VrySlmDuEXnI9v9G+Niw==</latexit>

66 = 5
<latexit sha1_base64="XjsC28/WdZUWrk/mrAk0LRKrDL4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWNF+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj25nffuLaiFg94iThfkSHSoSCUbTSg+lX+6WyW3HnIKvEy0kZcjT6pa/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81PnZJzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTtCF4yy+vkla14tUqtfvLcv0mj6MAp3AGF+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1jUnnzmBP3A+fwAJKI2n</latexit>s2

<latexit sha1_base64="WsBvnc2voOR1jU/FdahH57BHvvk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvemf98sVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOql6tWru7qNSv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q0KrI2o</latexit>s3

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="OsR3lfGaNnCJQ+WP+BCavnZ2en4=">AAACDHicbVC7SgNBFJ2NrxhfUUtFFoNgsYRdi2izELSxTMA8IFnC7ORuMmR2d5iZFUJIaWHjr9hYRMTWD7DzG/wJZ5MUmnhg4HDOudy5x+eMSmXbX0ZmZXVtfSO7mdva3tndy+8f1GWcCAI1ErNYNH0sgdEIaooqBk0uAIc+g4Y/uEn9xj0ISePoTg05eCHuRTSgBCstdfKFgLsDC4OLLT5wwWqTbqykxUiqcpdYjLk6ZRftKcxl4sxJoXw8qX4/nEwqnfxnuxuTJIRIEYalbDk2V94IC0UJg3GunUjgmAxwD1qaRjgE6Y2mx4zNM610zSAW+kXKnKq/J0Y4lHIY+joZYtWXi14q/ue1EhVceSMa8URBRGaLgoSZKjbTZswuFUAUG2qCiaD6rybpY4GJ0v3ldAnO4snLpH5RdErFUlW3cY1myKIjdIrOkYMuURndogqqIYIe0TOaoFfjyXgx3oz3WTRjzGcO0R8YHz9Mzp2Y</latexit>

fp = k, ae = a, pk = e, · · · , lc = k, ap = c, ll =

Sequence
Sampled Facts

Variable 
Assignment

Sampled Groups

Copy Commute Identity Cancel Model Accuracy
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(b)

(c)

<latexit sha1_base64="P+7MaJH2iVcNE8VJ+hakLnIasrQ="></latexit>

Data k = 50 k = 100
Dcopy 100.0% 100.0%
Dcommute 98.0% 99.0%
Didentity 99.0% 100.0%
Dassociate 60.2% 56.5%
Dcancel 97.0% 92.0%

Associate
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gi
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ts

Vocabulary

(a)

(b)

(c)

(d)
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(a)

(b)
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Verbatim Copying

Commutative Copying

No Copying

Corrupt Copying

Identity Fact
Non-Identity Fact

PCA: Layer 3 - Attention

Identity vs Non-Identity Facts
(a) (b)

Steering Identity Facts

Clean:

PCA Steering (QP):

QP + Demote d:

QP + Demote f:

(c)

,ad=f,cg=e,fa=c,db=d,…,df= e

,ad=f,cg=e,fa=c,db=d,…,df= d

,fh=h,ad=f,cg=e,fa=c,db=d,…,df= d

,dh=h,ad=f,cg=e,fa=c,db=d,…,df= f

Query Promotion (QP) Identity Demotion (ID)

Head 3.6Head 3.1

,ef=f,cg=a,ba=c,db=h,…,ae=Input:
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(i) Clean:

(ii) PCA Steering (QP):

(iii) QP + Demote d:

(iv) QP + Demote  f:
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(a) (b)

Steering Identity Facts
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PCA Steering (QP):
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,fh=h,ad=f,cg=e,fa=c,db=d,…,df= d

,dh=h,ad=f,cg=e,fa=c,db=d,…,df= f
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(i) Clean:

(ii) PCA Steering (QP):

(iii) QP + Demote d:

(iv) QP + Demote  f:Identity Fact
Non-Identity Fact

PCA: Layer 3 - Attention

Identity vs Non-Identity Facts
(a) (b)

Steering Identity Facts

Clean:

PCA Steering (QP):

QP + Demote d:

QP + Demote f:

(c)
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,fh=h,ad=f,cg=e,fa=c,db=d,…,df= d

,dh=h,ad=f,cg=e,fa=c,db=d,…,df= f
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Identity vs Non-Identity Facts
(a) (b)

Steering Identity Facts

Clean:
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QP + Demote d:
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(c)

,ad=f,cg=e,fa=c,db=d,…,df= e
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,fh=h,ad=f,cg=e,fa=c,db=d,…,df= d

,dh=h,ad=f,cg=e,fa=c,db=d,…,df= f

Query Promotion (QP) Identity Demotion (ID)

Head 3.6Head 3.1

,ef=f,cg=a,ba=c,db=h,…,ae=Input:
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(a) (b) (c)

(i) Clean:

(ii) PCA Steering (QP):

(iii) QP + Demote d:

(iv) QP + Demote  f:

Variables allow us to reason about 
objects with unknown meaning.

How do transformers reason 
about variables in-context?

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="nQ54NhK87zB18M0EQ9MMrZHHSUg=">AAACGXicbVDLSgMxFM3UV62vUZduQosiCGWmanVZdOOygn1Ap5RMetuGZjJDkhHL0L8QN/6KGxeKuNRV/8a0VdDWAwcO59zLffgRZ0o7zshKLSwuLa+kVzNr6xubW/b2TlWFsaRQoSEPZd0nCjgTUNFMc6hHEkjgc6j5/ctxXrsFqVgobvQggmZAuoJ1GCXaWC3b8XzoMpEEREt2N8QOPsCuYcHw2PDE8NQD0f6paNk5J+9MgOeF+y1ypax3dD8qDcot+8NrhzQOQGjKiVIN14l0MyFSM8phmPFiBRGhfdKFhpGCBKCayeSyId43Tht3QmkoNJ64vzsSEig1CHxTafbrqdlsbP6XNWLdOW8mTESxBkGngzoxxzrE4zfhNpNANR8YQahkZldMe0QSqs0zM+YJ7uzJ86JayLvFfPHazZUu0BRptIey6BC56AyV0BUqowqi6AE9oRf0aj1az9ab9T4tTVnfPbvoD6zPL7AOn/0=</latexit>

0 1 2 3 4 5
<latexit sha1_base64="dibtNzOugmBIhp5WScYqgj58qzU=">AAACIXicbZBLS0JBFMfn9jR7WS3bDEoRBHKvlbqU2rQ0yAd4ReaORx2cO/cyMzeSi9+idZu+SpsWRbiTvkzjIyjtwA/+/M85nIcXcqa0bY+tldW19Y3NxFZye2d3bz91cFhVQSQpVGjAA1n3iALOBFQ00xzqoQTiexxqXv9mkq89gFQsEPd6EELTJ13BOowSbaxWquh60GUi9omW7HGIbXyKHUPOcGG4NFwZ8oaCC6L9U9lKZeysPQ28LJy5yJTS7vnTuDQot1Ijtx3QyAehKSdKNRw71M2YSM0oh2HSjRSEhPZJFxpGCuKDasbTC4f4xDht3AmkQWg8dX93xMRXauB7ptLs11OLuYn5X64R6U6xGTMRRhoEnQ3qRBzrAE/ehdtMAtV8YAShkpldMe0RSag2T02aJziLJy+Lai7r5LP5OydTukazSKBjlEZnyEEFVEK3qIwqiKJn9Ire0Yf1Yr1Zn9ZoVrpizXuO0J+wvr4BEnqhhg==</latexit>

0 1 2 3 4 5 6 7

<latexit sha1_base64="M9899NhN47I+hjKxQawU2Ud+6DY=">AAAB6nicbZC7SgNBFIbPxluMt6hgYzMYBKuwaxEtQ9JYJmgukCxhdjKbDJmdWWZmhbDkEWwsFLG19S18Ajsbn8XJpdDEHwY+/v8c5pwTxJxp47pfTmZtfWNzK7ud29nd2z/IHx41tUwUoQ0iuVTtAGvKmaANwwyn7VhRHAWctoJRdZq37qnSTIo7M46pH+GBYCEj2Fjrttor9fIFt+jOhFbBW0ChfFL/Zu+Vj1ov/9ntS5JEVBjCsdYdz42Nn2JlGOF0kusmmsaYjPCAdiwKHFHtp7NRJ+jcOn0USmWfMGjm/u5IcaT1OApsZYTNUC9nU/O/rJOY8NpPmYgTQwWZfxQmHBmJpnujPlOUGD62gIlidlZEhlhhYux1cvYI3vLKq9C8LHqlYqnuFcoVmCsLp3AGF+DBFZThBmrQAAIDeIAneHa48+i8OK/z0oyz6DmGP3LefgClAZEZ</latexit>

C6
<latexit sha1_base64="sBQr2q6wSH3leYghv5suZqucGIo=">AAAB6nicbZDLSgMxFIbPeK31VhXcuAkWwVWZEakuS3XhskV7gXYomTTThiaZIckIZegjuHGhiFu3voVP4M6Nz2J6WWjrD4GP/z+HnHOCmDNtXPfLWVpeWV1bz2xkN7e2d3Zze/t1HSWK0BqJeKSaAdaUM0lrhhlOm7GiWAScNoLB1Thv3FOlWSTvzDCmvsA9yUJGsLHW7XXnvJPLuwV3IrQI3gzypcPqN3svf1Q6uc92NyKJoNIQjrVueW5s/BQrwwino2w70TTGZIB7tGVRYkG1n05GHaET63RRGCn7pEET93dHioXWQxHYSoFNX89nY/O/rJWY8NJPmYwTQyWZfhQmHJkIjfdGXaYoMXxoARPF7KyI9LHCxNjrZO0RvPmVF6F+VvCKhWLVy5fKMFUGjuAYTsGDCyjBDVSgBgR68ABP8Oxw59F5cV6npUvOrOcA/sh5+wGjf5EY</latexit>

D4(c)
<latexit sha1_base64="U+HKLzQfs0E4YYiTAWxDi5VjyfA=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVC9C0YvHCvYD2hg22027dLMJu5tKCf0fXjwo4tX/4s1/46bNQVsfDDzem2Fmnh9zprRtf1uFtfWNza3idmlnd2//oHx41FZRIgltkYhHsutjRTkTtKWZ5rQbS4pDn9OOP77N/M6ESsUi8aCnMXVDPBQsYARrIz32J1jGI+alyqvNrr1yxa7ac6BV4uSkAjmaXvmrP4hIElKhCcdK9Rw71m6KpWaE01mpnygaYzLGQ9ozVOCQKjedXz1DZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2cvE/7xeooMrN2UiTjQVZLEoSDjSEcoiQAMmKdF8aggmkplbERlhiYk2QZVMCM7yy6ukXas69Wr9/qLSuMnjKMIJnMI5OHAJDbiDJrSAgIRneIU368l6sd6tj0VrwcpnjuEPrM8fjPaSjw==</latexit>ωs2 =

<latexit sha1_base64="Z4dn4Cbc1ddJLJSWud5UeKJsxRk="></latexit>

0 1 2 3 4
<latexit sha1_base64="Ui86TvGZIaR5slpbEjfMLUXiYcs="></latexit>

0 1 2 3
<latexit sha1_base64="ixuyFsBtPAFTQIXV+S3uwsWnnYs="></latexit>

0 1 2

<latexit sha1_base64="ULfHvDHg9I6naqTZXa56tn7tSrc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHbVoEciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9oolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3V6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AwX2NeA==</latexit>

C3
<latexit sha1_base64="nYzXLr1m7h7p7Th7lPHsG+VacXg=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNokciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9Yolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3l6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AxIWNeg==</latexit>

C5
<latexit sha1_base64="QkjzPacHc9WfzygKTqs9rYBiiCk=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELh4xyiOBDZkdGpgwO7uZmTUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT+txvP6HSPJKPZhqjH9KR5EPOqLHSQ71f6RdLbtldgKwTLyMlyNDoF796g4glIUrDBNW667mx8VOqDGcCZ4VeojGmbEJH2LVU0hC1ny5OnZELqwzIMFK2pCEL9fdESkOtp2FgO0NqxnrVm4v/ed3EDG/8lMs4MSjZctEwEcREZP43GXCFzIipJZQpbm8lbEwVZcamU7AheKsvr5PWVdmrlqv3lVLtNosjD2dwDpfgwTXU4A4a0AQGI3iGV3hzhPPivDsfy9ack82cwh84nz/DAY15</latexit>

C4

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

Sampled Groups
<latexit sha1_base64="/La15+bwEfGG4zuEUfaRXvu8gUc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlEqhuh6EKXFewD2hAm02k7dDIJMxOxhPyKGxeKuPVH3Pk3TtostHpg4HDOvdwzJ4g5U9pxvqzSyura+kZ5s7K1vbO7Z+9XOypKJKFtEvFI9gKsKGeCtjXTnPZiSXEYcNoNpte5332gUrFI3OtZTL0QjwUbMYK1kXy7OgixnhDM05vMT5XvZpe+XXPqzhzoL3ELUoMCLd/+HAwjkoRUaMKxUn3XibWXYqkZ4TSrDBJFY0ymeEz7hgocUuWl8+wZOjbKEI0iaZ7QaK7+3EhxqNQsDMxknlQte7n4n9dP9OjCS5mIE00FWRwaJRzpCOVFoCGTlGg+MwQTyUxWRCZYYqJNXRVTgrv85b+kc1p3G/XG3VmteVXUUYZDOIITcOEcmnALLWgDgUd4ghd4tTLr2Xqz3hejJavYOYBfsD6+AQzUlHY=</latexit>

Gs1 =

<latexit sha1_base64="a/3WOuoThYsc2/U5ABVn4je2rk0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmtx+5NiJWDzhJuB/RoRKhYBStdN+66pcrbtWdg/wlXk4qkKPRL3/2BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6ZScWGVAwljbUkjm6s+JjEbGTKLAdkYUR2bZm4n/ed0Uw0s/EypJkSu2WBSmkmBMZm+TgdCcoZxYQpkW9lbCRlRThjackg3BW375L2mdVb1atXZ3Xqlf53EU4QiO4RQ8uIA63EIDmsAghCd4gVdn7Dw7b877orXg5DOH8AvOxzc4AI0s</latexit>

V =Vocabulary
Predicted Next Token

<latexit sha1_base64="oztgJ65IVzFO56vMGpy9Wi2LXUo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTRtQ5PMkGSEMvQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScE8acaeN5387K6tr6xmZuy93e2d3bzx8cNnSUKELrJOKRaoVYU84krRtmOG3FimIRctoMR9dZ3rynSrNI3plxTAOBB5L1GcEms0p+xevmC17Rmwotgz+HwuWHW4nfvtxaN//Z6UUkEVQawrHWbd+LTZBiZRjhdOJ2Ek1jTEZ4QNsWJRZUB+l01gk6tU4P9SNlnzRo6v7uSLHQeixCWymwGerFLDP/y9qJ6V8EKZNxYqgks4/6CUcmQtniqMcUJYaPLWCimJ0VkSFWmBh7HtcewV9ceRkapaJfLpZv/UL1CmbKwTGcwBn4cA5VuIEa1IHAEB7gCZ4d4Tw6L87rrHTFmfccwR857z8/B5C7</latexit>

21 = 0
<latexit sha1_base64="XJvDtaIz7ThfusBogwCpYDMi7EI=">AAAB63icbZDLSgMxFIbP1Fsdb1WXboJFcFUmLqqbYtGNywr2Au1QMmnahiYzQ5IRytBXcONCEXfis7h3I76NmbYLbf0h8PH/55BzThALro3nfTu5ldW19Y38pru1vbO7V9g/aOgoUZTVaSQi1QqIZoKHrG64EawVK0ZkIFgzGF1nefOeKc2j8M6MY+ZLMgh5n1NiMsvDFdwtFL2SNxVaBjyH4uWHW4nfvtxat/DZ6UU0kSw0VBCt29iLjZ8SZTgVbOJ2Es1iQkdkwNoWQyKZ9tPprBN0Yp0e6kfKvtCgqfu7IyVS67EMbKUkZqgXs8z8L2snpn/hpzyME8NCOvuonwhkIpQtjnpcMWrE2AKhittZER0SRaix53HtEfDiysvQOCvhcql8i4vVK5gpD0dwDKeA4RyqcAM1qAOFITzAEzw70nl0XpzXWWnOmfccwh857z89fZC6</latexit>

01 = 1
<latexit sha1_base64="P3gQ3ys8sdjV9xjQj/cBpX9m48c=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrsqMSHVTLLpxWcFeoB1KJk3b0CQzJBmhDH0FNy4UcSc+i3s34tuYabvQ1h8CH/9/DjnnhDFn2njet7O0vLK6tp7bcDe3tnd283v7dR0litAaiXikmiHWlDNJa4YZTpuxoliEnDbC4XWWN+6p0iySd2YU00DgvmQ9RrDJLP+s7HXyBa/oTYQWwZ9B4fLDLcdvX261k/9sdyOSCCoN4Vjrlu/FJkixMoxwOnbbiaYxJkPcpy2LEguqg3Qy6xgdW6eLepGyTxo0cX93pFhoPRKhrRTYDPR8lpn/Za3E9C6ClMk4MVSS6Ue9hCMToWxx1GWKEsNHFjBRzM6KyAArTIw9j2uP4M+vvAj106JfKpZu/ULlCqbKwSEcwQn4cA4VuIEq1IDAAB7gCZ4d4Tw6L87rtHTJmfUcwB857z9CEpC9</latexit>

14 = 0
<latexit sha1_base64="CGCPNPpO6N85mBUx2Y8k/dLMkTA=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpUt0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzDo7rZS6+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEgpkME=</latexit>

43 = 2
<latexit sha1_base64="t3Oge4R4YBH39YGX3GStEN6KkRQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM8stV896haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5KQvg==</latexit>

12 = 3
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2

<latexit sha1_base64="3VVt+ool4cAqBUIlywU9NUtHvxU=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdi2gjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNewWim7Jncr5C94cihfv9nny9mlXu4WPTi+maYRCU06Uantuov2MSM0ox7HdSRUmhA5JH9sGBYlQ+dl00LFzZJyeE8bSPKGdqfuzIyORUqMoMJUR0QO1mE3M/7J2qsMzP2MiSTUKOvsoTLmjY2eytdNjEqnmIwOESmZmdeiASEK1uY1tjuAtrvwXGiclr1wq17xi5RJmysMBHMIxeHAKFbiGKtSBAsI9PMKTdWs9WM/Wy6w0Z8179uGXrNdvLOWQMg==</latexit>e
<latexit sha1_base64="fofiwTfAKshqp172b7zACeTRFxg="></latexit>

pn = i, ka = b, jd = d, · · · , lk = g, ed = j, ej =

Sampled Facts
(a) (b)

<latexit sha1_base64="vf0+tJqMIKyQiTIKFLSIIyM5lgw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1YtQ9OKxgv2Adl2yabYNzWZDkq2Upf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut7Oyura+sVnYKm7v7O7tlw4OmzpJFaENkvBEtUOsKWeCNgwznLalojgOOW2Fw9up3xpRpVkiHsxYUj/GfcEiRrCx0mN3hJUcsCDTgTe5Dkplt+LOgJaJl5My5KgHpa9uLyFpTIUhHGvd8Vxp/Awrwwink2I31VRiMsR92rFU4JhqP5tdPUGnVumhKFG2hEEz9fdEhmOtx3FoO2NsBnrRm4r/eZ3URFd+xoRMDRVkvihKOTIJmkaAekxRYvjYEkwUs7ciMsAKE2ODKtoQvMWXl0nzvOJVK9X7i3LtJo+jAMdwAmfgwSXU4A7q0AACCp7hFd6cJ+fFeXc+5q0rTj5zBH/gfP4Ai3CSjg==</latexit>ωs1 =

Variable
Assignment <latexit sha1_base64="y02YUJ3gvkLzRign/IG63QGWEb4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAHpI2m</latexit>s1

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="7BcdAG8N8HjXCUAO6oyfMe26hew=">AAACHnicbVDLSgNBEJz1GeNr1aOXwaB4CrsxiR6DXjxGMA9IljA720mGzM4uM7NiWPIlXvwVLx4UETzp3zh5CJpYUFBUd9Pd5cecKe04X9bS8srq2npmI7u5tb2za+/t11WUSAo1GvFINn2igDMBNc00h2YsgYQ+h4Y/uBrXG3cgFYvErR7G4IWkJ1iXUaKN1bFLbR96TKQh0ZLdj7CDT7BrWDA8MywalgzLuA0i+Gnr2Dkn70yAF4U7Ezk0Q7Vjf7SDiCYhCE05UarlOrH2UiI1oxxG2XaiICZ0QHrQMlKQEJSXTt4b4WPjBLgbSUOh8cT9PZGSUKlh6JtOc19fzdfG5n+1VqK7F17KRJxoEHS6qJtwrCM8zgoHTALVfGgEoZKZWzHtE0moNolmTQju/MuLol7Iu+V8+aaYq1zO4sigQ3SETpGLzlEFXaMqqiGKHtATekGv1qP1bL1Z79PWJWs2c4D+wPr8BqV7nd8=</latexit>

0 1 2 3 4 5 6

<latexit sha1_base64="i4xiuhwO2Z+2cS0NIHizG67DHqU=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNAY9ELh4xyiOBDZkdBpgwO7uZ6TUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY1Od++4lrIyL1iNOY+yEdKTEUjKKVHur9ar9YcsvuAmSdeBkpQYZGv/jVG0QsCblCJqkxXc+N0U+pRsEknxV6ieExZRM64l1LFQ258dPFqTNyYZUBGUbalkKyUH9PpDQ0ZhoGtjOkODar3lz8z+smOLzxU6HiBLliy0XDRBKMyPxvMhCaM5RTSyjTwt5K2JhqytCmU7AheKsvr5PWVdmrlCv316XabRZHHs7gHC7BgyrU4A4a0AQGI3iGV3hzpPPivDsfy9ack82cwh84nz/HjY18</latexit>

C7

<latexit sha1_base64="yL1NXe02O0v9bsdYzrCDmTj3x/I=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqR6LXjxWsB/QLks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c389pgqzaR4NJOE+jEeCBYxgo2V/N4Yq2TIgkwHl9OgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU1042dMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qXq1ae7iq1G/zOIpwAqdwDh5cQx3uoQFNIPAEz/AKb87YeXHenY9Fa8HJZ47hD5zPHwfKkkk=</latexit>ωs3

Sequence

…
<latexit sha1_base64="hQc/1AFTG3aHgoo2Db2IIK3wvsA="></latexit>

bd = b, ai = c, gf = g, · · · , eh = d, li = k, pb =
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="1LJNH0j1W/vzfVOy3zflYEi9yUE=">AAAB63icbZC7SgNBFIbPxltcb1FLm8EgWIXdFIlNMGhjGcFcIFnC7GQ2GTKzu8zMCmHJK9hYKGInPou9jfg2ziYpNPGHgY//P4c55/gxZ0o7zreVW1vf2NzKb9s7u3v7B4XDo5aKEklok0Q8kh0fK8pZSJuaaU47saRY+Jy2/fF1lrfvqVQsCu/0JKaewMOQBYxgnVllt1btF4pOyZkJrYK7gOLlh12L377sRr/w2RtEJBE01IRjpbquE2svxVIzwunU7iWKxpiM8ZB2DYZYUOWls1mn6Mw4AxRE0rxQo5n7uyPFQqmJ8E2lwHqklrPM/C/rJjq48FIWxommIZl/FCQc6Qhli6MBk5RoPjGAiWRmVkRGWGKizXlscwR3eeVVaJVLbqVUuXWL9SuYKw8ncArn4EIV6nADDWgCgRE8wBM8W8J6tF6s13lpzlr0HMMfWe8/SaOQwg==</latexit>

21 = 7
<latexit sha1_base64="xHfmz3yiz6eRpy8Z8NE0ZGvRGIs=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6vsVMu9QtEpOVOhZXDnULz8sKvx25dd7xU+u/2IJCEVmnCsVMd1Yu2lWGpGOJ3Y3UTRGJMRHtCOQYFDqrx0OusEnRinj4JImic0mrq/O1IcKjUOfVMZYj1Ui1lm/pd1Eh1ceCkTcaKpILOPgoQjHaFscdRnkhLNxwYwkczMisgQS0y0OY9tjuAurrwMzbOSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5SQvg==</latexit>

30 = 3
<latexit sha1_base64="Jsc1GIbw//aiJRPBcWeNCwgA70M=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXXqVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEmpkMI=</latexit>

41 = 5
<latexit sha1_base64="Pkt0+LUXJzIFFKTkKWIwYbCd1mM=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm2ARXJXERXRTLLpxWcFeoA1lMp20Q2cmYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOWHCqNKu+20VVlbX1jeKm/bW9s7uXmn/oKniVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLrO89Y9kYrG4k6PExJwNBA0ohjp3PLdqt8rld2KO5WzDN4cypcfdjV5+7LrvdJntx/jlBOhMUNKdTw30UGGpKaYkYndTRVJEB6hAekYFIgTFWTTWSfOiXH6ThRL84R2pu7vjgxxpcY8NJUc6aFazHLzv6yT6ugiyKhIUk0Enn0UpczRsZMv7vSpJFizsQGEJTWzOniIJMLanMc2R/AWV16G5lnF8yv+rVeuXcFMRTiCYzgFD86hBjdQhwZgGMIDPMGzxa1H68V6nZUWrHnPIfyR9f4DTLWQxA==</latexit>

60 = 6
<latexit sha1_base64="p/LAnNOiUeUDEBJTs01oVHG9gFY=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJkeqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6t8VnV6haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5mQvg==</latexit>

24 = 0
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2
<latexit sha1_base64="PDhh/KC0ZUvqZG9lJCI2ow7qfhc=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXV6VnG6haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEUgkL8=</latexit>

34 = 0
<latexit sha1_base64="I9KRhyxcstgG1ATY0+wZxl5310c=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpWN0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzCqdVs66+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEmnkMI=</latexit>

23 = 5
<latexit sha1_base64="g9s6C5qgQHeSlX6uQDYOQZdVJ6w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmVU+q5x2C0Wn5EyEFsGdQfHyw67Eb192rVv47PQikoRUaMKxUm3XibWXYqkZ4XRsdxJFY0yGuE/bBgUOqfLSyaxjdGScHgoiaZ7QaOL+7khxqNQo9E1liPVAzWeZ+V/WTnRw4aVMxImmgkw/ChKOdISyxVGPSUo0HxnARDIzKyIDLDHR5jy2OYI7v/IiNE5KbrlUvnWL1SuYKg8HcAjH4MI5VOEGalAHAgN4gCd4tkLr0XqxXqelOWvWsw9/ZL3/AFFLkMc=</latexit>

65 = 4
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="5sYyZdUDwE71wwRKFVcDHXM9Xz8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEoxeh6MVjBfsBbSib7aZdursJuxuhhP4FLx4U8eof8ua/cdPmoNUHA4/3ZpiZFyacaeO6X05pZXVtfaO8Wdna3tndq+4ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ7e533mkSrNYPphpQgOBR5JFjGCTS75/fTGo1ty6Owf6S7yC1KBAc1D97A9jkgoqDeFY657nJibIsDKMcDqr9FNNE0wmeER7lkosqA6y+a0zdGKVIYpiZUsaNFd/TmRYaD0Voe0U2Iz1speL/3m91ERXQcZkkhoqyWJRlHJkYpQ/joZMUWL41BJMFLO3IjLGChNj46nYELzll/+S9lnd8+v+/XmtcVPEUYYjOIZT8OASGnAHTWgBgTE8wQu8OsJ5dt6c90VrySlmDuEXnI9v9G+Niw==</latexit>

66 = 5
<latexit sha1_base64="XjsC28/WdZUWrk/mrAk0LRKrDL4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWNF+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj25nffuLaiFg94iThfkSHSoSCUbTSg+lX+6WyW3HnIKvEy0kZcjT6pa/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81PnZJzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTtCF4yy+vkla14tUqtfvLcv0mj6MAp3AGF+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1jUnnzmBP3A+fwAJKI2n</latexit>s2

<latexit sha1_base64="WsBvnc2voOR1jU/FdahH57BHvvk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvemf98sVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOql6tWru7qNSv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q0KrI2o</latexit>s3

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="OsR3lfGaNnCJQ+WP+BCavnZ2en4=">AAACDHicbVC7SgNBFJ2NrxhfUUtFFoNgsYRdi2izELSxTMA8IFnC7ORuMmR2d5iZFUJIaWHjr9hYRMTWD7DzG/wJZ5MUmnhg4HDOudy5x+eMSmXbX0ZmZXVtfSO7mdva3tndy+8f1GWcCAI1ErNYNH0sgdEIaooqBk0uAIc+g4Y/uEn9xj0ISePoTg05eCHuRTSgBCstdfKFgLsDC4OLLT5wwWqTbqykxUiqcpdYjLk6ZRftKcxl4sxJoXw8qX4/nEwqnfxnuxuTJIRIEYalbDk2V94IC0UJg3GunUjgmAxwD1qaRjgE6Y2mx4zNM610zSAW+kXKnKq/J0Y4lHIY+joZYtWXi14q/ue1EhVceSMa8URBRGaLgoSZKjbTZswuFUAUG2qCiaD6rybpY4GJ0v3ldAnO4snLpH5RdErFUlW3cY1myKIjdIrOkYMuURndogqqIYIe0TOaoFfjyXgx3oz3WTRjzGcO0R8YHz9Mzp2Y</latexit>

fp = k, ae = a, pk = e, · · · , lc = k, ap = c, ll =

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="nQ54NhK87zB18M0EQ9MMrZHHSUg=">AAACGXicbVDLSgMxFM3UV62vUZduQosiCGWmanVZdOOygn1Ap5RMetuGZjJDkhHL0L8QN/6KGxeKuNRV/8a0VdDWAwcO59zLffgRZ0o7zshKLSwuLa+kVzNr6xubW/b2TlWFsaRQoSEPZd0nCjgTUNFMc6hHEkjgc6j5/ctxXrsFqVgobvQggmZAuoJ1GCXaWC3b8XzoMpEEREt2N8QOPsCuYcHw2PDE8NQD0f6paNk5J+9MgOeF+y1ypax3dD8qDcot+8NrhzQOQGjKiVIN14l0MyFSM8phmPFiBRGhfdKFhpGCBKCayeSyId43Tht3QmkoNJ64vzsSEig1CHxTafbrqdlsbP6XNWLdOW8mTESxBkGngzoxxzrE4zfhNpNANR8YQahkZldMe0QSqs0zM+YJ7uzJ86JayLvFfPHazZUu0BRptIey6BC56AyV0BUqowqi6AE9oRf0aj1az9ab9T4tTVnfPbvoD6zPL7AOn/0=</latexit>

0 1 2 3 4 5
<latexit sha1_base64="dibtNzOugmBIhp5WScYqgj58qzU=">AAACIXicbZBLS0JBFMfn9jR7WS3bDEoRBHKvlbqU2rQ0yAd4ReaORx2cO/cyMzeSi9+idZu+SpsWRbiTvkzjIyjtwA/+/M85nIcXcqa0bY+tldW19Y3NxFZye2d3bz91cFhVQSQpVGjAA1n3iALOBFQ00xzqoQTiexxqXv9mkq89gFQsEPd6EELTJ13BOowSbaxWquh60GUi9omW7HGIbXyKHUPOcGG4NFwZ8oaCC6L9U9lKZeysPQ28LJy5yJTS7vnTuDQot1Ijtx3QyAehKSdKNRw71M2YSM0oh2HSjRSEhPZJFxpGCuKDasbTC4f4xDht3AmkQWg8dX93xMRXauB7ptLs11OLuYn5X64R6U6xGTMRRhoEnQ3qRBzrAE/ehdtMAtV8YAShkpldMe0RSag2T02aJziLJy+Lai7r5LP5OydTukazSKBjlEZnyEEFVEK3qIwqiKJn9Ire0Yf1Yr1Zn9ZoVrpizXuO0J+wvr4BEnqhhg==</latexit>

0 1 2 3 4 5 6 7

<latexit sha1_base64="M9899NhN47I+hjKxQawU2Ud+6DY=">AAAB6nicbZC7SgNBFIbPxluMt6hgYzMYBKuwaxEtQ9JYJmgukCxhdjKbDJmdWWZmhbDkEWwsFLG19S18Ajsbn8XJpdDEHwY+/v8c5pwTxJxp47pfTmZtfWNzK7ud29nd2z/IHx41tUwUoQ0iuVTtAGvKmaANwwyn7VhRHAWctoJRdZq37qnSTIo7M46pH+GBYCEj2Fjrttor9fIFt+jOhFbBW0ChfFL/Zu+Vj1ov/9ntS5JEVBjCsdYdz42Nn2JlGOF0kusmmsaYjPCAdiwKHFHtp7NRJ+jcOn0USmWfMGjm/u5IcaT1OApsZYTNUC9nU/O/rJOY8NpPmYgTQwWZfxQmHBmJpnujPlOUGD62gIlidlZEhlhhYux1cvYI3vLKq9C8LHqlYqnuFcoVmCsLp3AGF+DBFZThBmrQAAIDeIAneHa48+i8OK/z0oyz6DmGP3LefgClAZEZ</latexit>

C6
<latexit sha1_base64="sBQr2q6wSH3leYghv5suZqucGIo=">AAAB6nicbZDLSgMxFIbPeK31VhXcuAkWwVWZEakuS3XhskV7gXYomTTThiaZIckIZegjuHGhiFu3voVP4M6Nz2J6WWjrD4GP/z+HnHOCmDNtXPfLWVpeWV1bz2xkN7e2d3Zze/t1HSWK0BqJeKSaAdaUM0lrhhlOm7GiWAScNoLB1Thv3FOlWSTvzDCmvsA9yUJGsLHW7XXnvJPLuwV3IrQI3gzypcPqN3svf1Q6uc92NyKJoNIQjrVueW5s/BQrwwino2w70TTGZIB7tGVRYkG1n05GHaET63RRGCn7pEET93dHioXWQxHYSoFNX89nY/O/rJWY8NJPmYwTQyWZfhQmHJkIjfdGXaYoMXxoARPF7KyI9LHCxNjrZO0RvPmVF6F+VvCKhWLVy5fKMFUGjuAYTsGDCyjBDVSgBgR68ABP8Oxw59F5cV6npUvOrOcA/sh5+wGjf5EY</latexit>

D4(c)
<latexit sha1_base64="U+HKLzQfs0E4YYiTAWxDi5VjyfA=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVC9C0YvHCvYD2hg22027dLMJu5tKCf0fXjwo4tX/4s1/46bNQVsfDDzem2Fmnh9zprRtf1uFtfWNza3idmlnd2//oHx41FZRIgltkYhHsutjRTkTtKWZ5rQbS4pDn9OOP77N/M6ESsUi8aCnMXVDPBQsYARrIz32J1jGI+alyqvNrr1yxa7ac6BV4uSkAjmaXvmrP4hIElKhCcdK9Rw71m6KpWaE01mpnygaYzLGQ9ozVOCQKjedXz1DZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2cvE/7xeooMrN2UiTjQVZLEoSDjSEcoiQAMmKdF8aggmkplbERlhiYk2QZVMCM7yy6ukXas69Wr9/qLSuMnjKMIJnMI5OHAJDbiDJrSAgIRneIU368l6sd6tj0VrwcpnjuEPrM8fjPaSjw==</latexit>ωs2 =

<latexit sha1_base64="Z4dn4Cbc1ddJLJSWud5UeKJsxRk="></latexit>

0 1 2 3 4
<latexit sha1_base64="Ui86TvGZIaR5slpbEjfMLUXiYcs="></latexit>

0 1 2 3
<latexit sha1_base64="ixuyFsBtPAFTQIXV+S3uwsWnnYs="></latexit>

0 1 2

<latexit sha1_base64="ULfHvDHg9I6naqTZXa56tn7tSrc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHbVoEciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9oolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3V6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AwX2NeA==</latexit>

C3
<latexit sha1_base64="nYzXLr1m7h7p7Th7lPHsG+VacXg=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNokciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9Yolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3l6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AxIWNeg==</latexit>

C5
<latexit sha1_base64="QkjzPacHc9WfzygKTqs9rYBiiCk=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELh4xyiOBDZkdGpgwO7uZmTUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT+txvP6HSPJKPZhqjH9KR5EPOqLHSQ71f6RdLbtldgKwTLyMlyNDoF796g4glIUrDBNW667mx8VOqDGcCZ4VeojGmbEJH2LVU0hC1ny5OnZELqwzIMFK2pCEL9fdESkOtp2FgO0NqxnrVm4v/ed3EDG/8lMs4MSjZctEwEcREZP43GXCFzIipJZQpbm8lbEwVZcamU7AheKsvr5PWVdmrlqv3lVLtNosjD2dwDpfgwTXU4A4a0AQGI3iGV3hzhPPivDsfy9ack82cwh84nz/DAY15</latexit>

C4

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

Sampled Groups
<latexit sha1_base64="/La15+bwEfGG4zuEUfaRXvu8gUc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlEqhuh6EKXFewD2hAm02k7dDIJMxOxhPyKGxeKuPVH3Pk3TtostHpg4HDOvdwzJ4g5U9pxvqzSyura+kZ5s7K1vbO7Z+9XOypKJKFtEvFI9gKsKGeCtjXTnPZiSXEYcNoNpte5332gUrFI3OtZTL0QjwUbMYK1kXy7OgixnhDM05vMT5XvZpe+XXPqzhzoL3ELUoMCLd/+HAwjkoRUaMKxUn3XibWXYqkZ4TSrDBJFY0ymeEz7hgocUuWl8+wZOjbKEI0iaZ7QaK7+3EhxqNQsDMxknlQte7n4n9dP9OjCS5mIE00FWRwaJRzpCOVFoCGTlGg+MwQTyUxWRCZYYqJNXRVTgrv85b+kc1p3G/XG3VmteVXUUYZDOIITcOEcmnALLWgDgUd4ghd4tTLr2Xqz3hejJavYOYBfsD6+AQzUlHY=</latexit>

Gs1 =

<latexit sha1_base64="a/3WOuoThYsc2/U5ABVn4je2rk0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmtx+5NiJWDzhJuB/RoRKhYBStdN+66pcrbtWdg/wlXk4qkKPRL3/2BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6ZScWGVAwljbUkjm6s+JjEbGTKLAdkYUR2bZm4n/ed0Uw0s/EypJkSu2WBSmkmBMZm+TgdCcoZxYQpkW9lbCRlRThjackg3BW375L2mdVb1atXZ3Xqlf53EU4QiO4RQ8uIA63EIDmsAghCd4gVdn7Dw7b877orXg5DOH8AvOxzc4AI0s</latexit>

V =Vocabulary
Predicted Next Token

<latexit sha1_base64="oztgJ65IVzFO56vMGpy9Wi2LXUo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTRtQ5PMkGSEMvQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScE8acaeN5387K6tr6xmZuy93e2d3bzx8cNnSUKELrJOKRaoVYU84krRtmOG3FimIRctoMR9dZ3rynSrNI3plxTAOBB5L1GcEms0p+xevmC17Rmwotgz+HwuWHW4nfvtxaN//Z6UUkEVQawrHWbd+LTZBiZRjhdOJ2Ek1jTEZ4QNsWJRZUB+l01gk6tU4P9SNlnzRo6v7uSLHQeixCWymwGerFLDP/y9qJ6V8EKZNxYqgks4/6CUcmQtniqMcUJYaPLWCimJ0VkSFWmBh7HtcewV9ceRkapaJfLpZv/UL1CmbKwTGcwBn4cA5VuIEa1IHAEB7gCZ4d4Tw6L87rrHTFmfccwR857z8/B5C7</latexit>

21 = 0
<latexit sha1_base64="XJvDtaIz7ThfusBogwCpYDMi7EI=">AAAB63icbZDLSgMxFIbP1Fsdb1WXboJFcFUmLqqbYtGNywr2Au1QMmnahiYzQ5IRytBXcONCEXfis7h3I76NmbYLbf0h8PH/55BzThALro3nfTu5ldW19Y38pru1vbO7V9g/aOgoUZTVaSQi1QqIZoKHrG64EawVK0ZkIFgzGF1nefOeKc2j8M6MY+ZLMgh5n1NiMsvDFdwtFL2SNxVaBjyH4uWHW4nfvtxat/DZ6UU0kSw0VBCt29iLjZ8SZTgVbOJ2Es1iQkdkwNoWQyKZ9tPprBN0Yp0e6kfKvtCgqfu7IyVS67EMbKUkZqgXs8z8L2snpn/hpzyME8NCOvuonwhkIpQtjnpcMWrE2AKhittZER0SRaix53HtEfDiysvQOCvhcql8i4vVK5gpD0dwDKeA4RyqcAM1qAOFITzAEzw70nl0XpzXWWnOmfccwh857z89fZC6</latexit>

01 = 1
<latexit sha1_base64="P3gQ3ys8sdjV9xjQj/cBpX9m48c=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrsqMSHVTLLpxWcFeoB1KJk3b0CQzJBmhDH0FNy4UcSc+i3s34tuYabvQ1h8CH/9/DjnnhDFn2njet7O0vLK6tp7bcDe3tnd283v7dR0litAaiXikmiHWlDNJa4YZTpuxoliEnDbC4XWWN+6p0iySd2YU00DgvmQ9RrDJLP+s7HXyBa/oTYQWwZ9B4fLDLcdvX261k/9sdyOSCCoN4Vjrlu/FJkixMoxwOnbbiaYxJkPcpy2LEguqg3Qy6xgdW6eLepGyTxo0cX93pFhoPRKhrRTYDPR8lpn/Za3E9C6ClMk4MVSS6Ue9hCMToWxx1GWKEsNHFjBRzM6KyAArTIw9j2uP4M+vvAj106JfKpZu/ULlCqbKwSEcwQn4cA4VuIEq1IDAAB7gCZ4d4Tw6L87rtHTJmfUcwB857z9CEpC9</latexit>

14 = 0
<latexit sha1_base64="CGCPNPpO6N85mBUx2Y8k/dLMkTA=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpUt0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzDo7rZS6+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEgpkME=</latexit>

43 = 2
<latexit sha1_base64="t3Oge4R4YBH39YGX3GStEN6KkRQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM8stV896haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5KQvg==</latexit>

12 = 3
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2

<latexit sha1_base64="3VVt+ool4cAqBUIlywU9NUtHvxU=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdi2gjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNewWim7Jncr5C94cihfv9nny9mlXu4WPTi+maYRCU06Uantuov2MSM0ox7HdSRUmhA5JH9sGBYlQ+dl00LFzZJyeE8bSPKGdqfuzIyORUqMoMJUR0QO1mE3M/7J2qsMzP2MiSTUKOvsoTLmjY2eytdNjEqnmIwOESmZmdeiASEK1uY1tjuAtrvwXGiclr1wq17xi5RJmysMBHMIxeHAKFbiGKtSBAsI9PMKTdWs9WM/Wy6w0Z8179uGXrNdvLOWQMg==</latexit>e
<latexit sha1_base64="fofiwTfAKshqp172b7zACeTRFxg="></latexit>

pn = i, ka = b, jd = d, · · · , lk = g, ed = j, ej =

Sampled Facts
(a) (b)

<latexit sha1_base64="vf0+tJqMIKyQiTIKFLSIIyM5lgw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1YtQ9OKxgv2Adl2yabYNzWZDkq2Upf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut7Oyura+sVnYKm7v7O7tlw4OmzpJFaENkvBEtUOsKWeCNgwznLalojgOOW2Fw9up3xpRpVkiHsxYUj/GfcEiRrCx0mN3hJUcsCDTgTe5Dkplt+LOgJaJl5My5KgHpa9uLyFpTIUhHGvd8Vxp/Awrwwink2I31VRiMsR92rFU4JhqP5tdPUGnVumhKFG2hEEz9fdEhmOtx3FoO2NsBnrRm4r/eZ3URFd+xoRMDRVkvihKOTIJmkaAekxRYvjYEkwUs7ciMsAKE2ODKtoQvMWXl0nzvOJVK9X7i3LtJo+jAMdwAmfgwSXU4A7q0AACCp7hFd6cJ+fFeXc+5q0rTj5zBH/gfP4Ai3CSjg==</latexit>ωs1 =

Variable
Assignment <latexit sha1_base64="y02YUJ3gvkLzRign/IG63QGWEb4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAHpI2m</latexit>s1

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="7BcdAG8N8HjXCUAO6oyfMe26hew=">AAACHnicbVDLSgNBEJz1GeNr1aOXwaB4CrsxiR6DXjxGMA9IljA720mGzM4uM7NiWPIlXvwVLx4UETzp3zh5CJpYUFBUd9Pd5cecKe04X9bS8srq2npmI7u5tb2za+/t11WUSAo1GvFINn2igDMBNc00h2YsgYQ+h4Y/uBrXG3cgFYvErR7G4IWkJ1iXUaKN1bFLbR96TKQh0ZLdj7CDT7BrWDA8MywalgzLuA0i+Gnr2Dkn70yAF4U7Ezk0Q7Vjf7SDiCYhCE05UarlOrH2UiI1oxxG2XaiICZ0QHrQMlKQEJSXTt4b4WPjBLgbSUOh8cT9PZGSUKlh6JtOc19fzdfG5n+1VqK7F17KRJxoEHS6qJtwrCM8zgoHTALVfGgEoZKZWzHtE0moNolmTQju/MuLol7Iu+V8+aaYq1zO4sigQ3SETpGLzlEFXaMqqiGKHtATekGv1qP1bL1Z79PWJWs2c4D+wPr8BqV7nd8=</latexit>

0 1 2 3 4 5 6

<latexit sha1_base64="i4xiuhwO2Z+2cS0NIHizG67DHqU=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNAY9ELh4xyiOBDZkdBpgwO7uZ6TUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY1Od++4lrIyL1iNOY+yEdKTEUjKKVHur9ar9YcsvuAmSdeBkpQYZGv/jVG0QsCblCJqkxXc+N0U+pRsEknxV6ieExZRM64l1LFQ258dPFqTNyYZUBGUbalkKyUH9PpDQ0ZhoGtjOkODar3lz8z+smOLzxU6HiBLliy0XDRBKMyPxvMhCaM5RTSyjTwt5K2JhqytCmU7AheKsvr5PWVdmrlCv316XabRZHHs7gHC7BgyrU4A4a0AQGI3iGV3hzpPPivDsfy9ack82cwh84nz/HjY18</latexit>

C7

<latexit sha1_base64="yL1NXe02O0v9bsdYzrCDmTj3x/I=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqR6LXjxWsB/QLks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c389pgqzaR4NJOE+jEeCBYxgo2V/N4Yq2TIgkwHl9OgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU1042dMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qXq1ae7iq1G/zOIpwAqdwDh5cQx3uoQFNIPAEz/AKb87YeXHenY9Fa8HJZ47hD5zPHwfKkkk=</latexit>ωs3

Sequence

…
<latexit sha1_base64="hQc/1AFTG3aHgoo2Db2IIK3wvsA="></latexit>

bd = b, ai = c, gf = g, · · · , eh = d, li = k, pb =
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="1LJNH0j1W/vzfVOy3zflYEi9yUE=">AAAB63icbZC7SgNBFIbPxltcb1FLm8EgWIXdFIlNMGhjGcFcIFnC7GQ2GTKzu8zMCmHJK9hYKGInPou9jfg2ziYpNPGHgY//P4c55/gxZ0o7zreVW1vf2NzKb9s7u3v7B4XDo5aKEklok0Q8kh0fK8pZSJuaaU47saRY+Jy2/fF1lrfvqVQsCu/0JKaewMOQBYxgnVllt1btF4pOyZkJrYK7gOLlh12L377sRr/w2RtEJBE01IRjpbquE2svxVIzwunU7iWKxpiM8ZB2DYZYUOWls1mn6Mw4AxRE0rxQo5n7uyPFQqmJ8E2lwHqklrPM/C/rJjq48FIWxommIZl/FCQc6Qhli6MBk5RoPjGAiWRmVkRGWGKizXlscwR3eeVVaJVLbqVUuXWL9SuYKw8ncArn4EIV6nADDWgCgRE8wBM8W8J6tF6s13lpzlr0HMMfWe8/SaOQwg==</latexit>

21 = 7
<latexit sha1_base64="xHfmz3yiz6eRpy8Z8NE0ZGvRGIs=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6vsVMu9QtEpOVOhZXDnULz8sKvx25dd7xU+u/2IJCEVmnCsVMd1Yu2lWGpGOJ3Y3UTRGJMRHtCOQYFDqrx0OusEnRinj4JImic0mrq/O1IcKjUOfVMZYj1Ui1lm/pd1Eh1ceCkTcaKpILOPgoQjHaFscdRnkhLNxwYwkczMisgQS0y0OY9tjuAurrwMzbOSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5SQvg==</latexit>

30 = 3
<latexit sha1_base64="Jsc1GIbw//aiJRPBcWeNCwgA70M=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXXqVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEmpkMI=</latexit>

41 = 5
<latexit sha1_base64="Pkt0+LUXJzIFFKTkKWIwYbCd1mM=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm2ARXJXERXRTLLpxWcFeoA1lMp20Q2cmYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOWHCqNKu+20VVlbX1jeKm/bW9s7uXmn/oKniVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLrO89Y9kYrG4k6PExJwNBA0ohjp3PLdqt8rld2KO5WzDN4cypcfdjV5+7LrvdJntx/jlBOhMUNKdTw30UGGpKaYkYndTRVJEB6hAekYFIgTFWTTWSfOiXH6ThRL84R2pu7vjgxxpcY8NJUc6aFazHLzv6yT6ugiyKhIUk0Enn0UpczRsZMv7vSpJFizsQGEJTWzOniIJMLanMc2R/AWV16G5lnF8yv+rVeuXcFMRTiCYzgFD86hBjdQhwZgGMIDPMGzxa1H68V6nZUWrHnPIfyR9f4DTLWQxA==</latexit>

60 = 6
<latexit sha1_base64="p/LAnNOiUeUDEBJTs01oVHG9gFY=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJkeqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6t8VnV6haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5mQvg==</latexit>

24 = 0
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2
<latexit sha1_base64="PDhh/KC0ZUvqZG9lJCI2ow7qfhc=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXV6VnG6haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEUgkL8=</latexit>

34 = 0
<latexit sha1_base64="I9KRhyxcstgG1ATY0+wZxl5310c=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpWN0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzCqdVs66+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEmnkMI=</latexit>

23 = 5
<latexit sha1_base64="g9s6C5qgQHeSlX6uQDYOQZdVJ6w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmVU+q5x2C0Wn5EyEFsGdQfHyw67Eb192rVv47PQikoRUaMKxUm3XibWXYqkZ4XRsdxJFY0yGuE/bBgUOqfLSyaxjdGScHgoiaZ7QaOL+7khxqNQo9E1liPVAzWeZ+V/WTnRw4aVMxImmgkw/ChKOdISyxVGPSUo0HxnARDIzKyIDLDHR5jy2OYI7v/IiNE5KbrlUvnWL1SuYKg8HcAjH4MI5VOEGalAHAgN4gCd4tkLr0XqxXqelOWvWsw9/ZL3/AFFLkMc=</latexit>

65 = 4
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="5sYyZdUDwE71wwRKFVcDHXM9Xz8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEoxeh6MVjBfsBbSib7aZdursJuxuhhP4FLx4U8eof8ua/cdPmoNUHA4/3ZpiZFyacaeO6X05pZXVtfaO8Wdna3tndq+4ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ7e533mkSrNYPphpQgOBR5JFjGCTS75/fTGo1ty6Owf6S7yC1KBAc1D97A9jkgoqDeFY657nJibIsDKMcDqr9FNNE0wmeER7lkosqA6y+a0zdGKVIYpiZUsaNFd/TmRYaD0Voe0U2Iz1speL/3m91ERXQcZkkhoqyWJRlHJkYpQ/joZMUWL41BJMFLO3IjLGChNj46nYELzll/+S9lnd8+v+/XmtcVPEUYYjOIZT8OASGnAHTWgBgTE8wQu8OsJ5dt6c90VrySlmDuEXnI9v9G+Niw==</latexit>

66 = 5
<latexit sha1_base64="XjsC28/WdZUWrk/mrAk0LRKrDL4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWNF+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj25nffuLaiFg94iThfkSHSoSCUbTSg+lX+6WyW3HnIKvEy0kZcjT6pa/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81PnZJzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTtCF4yy+vkla14tUqtfvLcv0mj6MAp3AGF+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1jUnnzmBP3A+fwAJKI2n</latexit>s2

<latexit sha1_base64="WsBvnc2voOR1jU/FdahH57BHvvk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvemf98sVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOql6tWru7qNSv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q0KrI2o</latexit>s3

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="OsR3lfGaNnCJQ+WP+BCavnZ2en4=">AAACDHicbVC7SgNBFJ2NrxhfUUtFFoNgsYRdi2izELSxTMA8IFnC7ORuMmR2d5iZFUJIaWHjr9hYRMTWD7DzG/wJZ5MUmnhg4HDOudy5x+eMSmXbX0ZmZXVtfSO7mdva3tndy+8f1GWcCAI1ErNYNH0sgdEIaooqBk0uAIc+g4Y/uEn9xj0ISePoTg05eCHuRTSgBCstdfKFgLsDC4OLLT5wwWqTbqykxUiqcpdYjLk6ZRftKcxl4sxJoXw8qX4/nEwqnfxnuxuTJIRIEYalbDk2V94IC0UJg3GunUjgmAxwD1qaRjgE6Y2mx4zNM610zSAW+kXKnKq/J0Y4lHIY+joZYtWXi14q/ue1EhVceSMa8URBRGaLgoSZKjbTZswuFUAUG2qCiaD6rybpY4GJ0v3ldAnO4snLpH5RdErFUlW3cY1myKIjdIrOkYMuURndogqqIYIe0TOaoFfjyXgx3oz3WTRjzGcO0R8YHz9Mzp2Y</latexit>

fp = k, ae = a, pk = e, · · · , lc = k, ap = c, ll =

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="nQ54NhK87zB18M0EQ9MMrZHHSUg=">AAACGXicbVDLSgMxFM3UV62vUZduQosiCGWmanVZdOOygn1Ap5RMetuGZjJDkhHL0L8QN/6KGxeKuNRV/8a0VdDWAwcO59zLffgRZ0o7zshKLSwuLa+kVzNr6xubW/b2TlWFsaRQoSEPZd0nCjgTUNFMc6hHEkjgc6j5/ctxXrsFqVgobvQggmZAuoJ1GCXaWC3b8XzoMpEEREt2N8QOPsCuYcHw2PDE8NQD0f6paNk5J+9MgOeF+y1ypax3dD8qDcot+8NrhzQOQGjKiVIN14l0MyFSM8phmPFiBRGhfdKFhpGCBKCayeSyId43Tht3QmkoNJ64vzsSEig1CHxTafbrqdlsbP6XNWLdOW8mTESxBkGngzoxxzrE4zfhNpNANR8YQahkZldMe0QSqs0zM+YJ7uzJ86JayLvFfPHazZUu0BRptIey6BC56AyV0BUqowqi6AE9oRf0aj1az9ab9T4tTVnfPbvoD6zPL7AOn/0=</latexit>

0 1 2 3 4 5
<latexit sha1_base64="dibtNzOugmBIhp5WScYqgj58qzU=">AAACIXicbZBLS0JBFMfn9jR7WS3bDEoRBHKvlbqU2rQ0yAd4ReaORx2cO/cyMzeSi9+idZu+SpsWRbiTvkzjIyjtwA/+/M85nIcXcqa0bY+tldW19Y3NxFZye2d3bz91cFhVQSQpVGjAA1n3iALOBFQ00xzqoQTiexxqXv9mkq89gFQsEPd6EELTJ13BOowSbaxWquh60GUi9omW7HGIbXyKHUPOcGG4NFwZ8oaCC6L9U9lKZeysPQ28LJy5yJTS7vnTuDQot1Ijtx3QyAehKSdKNRw71M2YSM0oh2HSjRSEhPZJFxpGCuKDasbTC4f4xDht3AmkQWg8dX93xMRXauB7ptLs11OLuYn5X64R6U6xGTMRRhoEnQ3qRBzrAE/ehdtMAtV8YAShkpldMe0RSag2T02aJziLJy+Lai7r5LP5OydTukazSKBjlEZnyEEFVEK3qIwqiKJn9Ire0Yf1Yr1Zn9ZoVrpizXuO0J+wvr4BEnqhhg==</latexit>

0 1 2 3 4 5 6 7

<latexit sha1_base64="M9899NhN47I+hjKxQawU2Ud+6DY=">AAAB6nicbZC7SgNBFIbPxluMt6hgYzMYBKuwaxEtQ9JYJmgukCxhdjKbDJmdWWZmhbDkEWwsFLG19S18Ajsbn8XJpdDEHwY+/v8c5pwTxJxp47pfTmZtfWNzK7ud29nd2z/IHx41tUwUoQ0iuVTtAGvKmaANwwyn7VhRHAWctoJRdZq37qnSTIo7M46pH+GBYCEj2Fjrttor9fIFt+jOhFbBW0ChfFL/Zu+Vj1ov/9ntS5JEVBjCsdYdz42Nn2JlGOF0kusmmsaYjPCAdiwKHFHtp7NRJ+jcOn0USmWfMGjm/u5IcaT1OApsZYTNUC9nU/O/rJOY8NpPmYgTQwWZfxQmHBmJpnujPlOUGD62gIlidlZEhlhhYux1cvYI3vLKq9C8LHqlYqnuFcoVmCsLp3AGF+DBFZThBmrQAAIDeIAneHa48+i8OK/z0oyz6DmGP3LefgClAZEZ</latexit>

C6
<latexit sha1_base64="sBQr2q6wSH3leYghv5suZqucGIo=">AAAB6nicbZDLSgMxFIbPeK31VhXcuAkWwVWZEakuS3XhskV7gXYomTTThiaZIckIZegjuHGhiFu3voVP4M6Nz2J6WWjrD4GP/z+HnHOCmDNtXPfLWVpeWV1bz2xkN7e2d3Zze/t1HSWK0BqJeKSaAdaUM0lrhhlOm7GiWAScNoLB1Thv3FOlWSTvzDCmvsA9yUJGsLHW7XXnvJPLuwV3IrQI3gzypcPqN3svf1Q6uc92NyKJoNIQjrVueW5s/BQrwwino2w70TTGZIB7tGVRYkG1n05GHaET63RRGCn7pEET93dHioXWQxHYSoFNX89nY/O/rJWY8NJPmYwTQyWZfhQmHJkIjfdGXaYoMXxoARPF7KyI9LHCxNjrZO0RvPmVF6F+VvCKhWLVy5fKMFUGjuAYTsGDCyjBDVSgBgR68ABP8Oxw59F5cV6npUvOrOcA/sh5+wGjf5EY</latexit>

D4(c)
<latexit sha1_base64="U+HKLzQfs0E4YYiTAWxDi5VjyfA=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVC9C0YvHCvYD2hg22027dLMJu5tKCf0fXjwo4tX/4s1/46bNQVsfDDzem2Fmnh9zprRtf1uFtfWNza3idmlnd2//oHx41FZRIgltkYhHsutjRTkTtKWZ5rQbS4pDn9OOP77N/M6ESsUi8aCnMXVDPBQsYARrIz32J1jGI+alyqvNrr1yxa7ac6BV4uSkAjmaXvmrP4hIElKhCcdK9Rw71m6KpWaE01mpnygaYzLGQ9ozVOCQKjedXz1DZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2cvE/7xeooMrN2UiTjQVZLEoSDjSEcoiQAMmKdF8aggmkplbERlhiYk2QZVMCM7yy6ukXas69Wr9/qLSuMnjKMIJnMI5OHAJDbiDJrSAgIRneIU368l6sd6tj0VrwcpnjuEPrM8fjPaSjw==</latexit>ωs2 =

<latexit sha1_base64="Z4dn4Cbc1ddJLJSWud5UeKJsxRk="></latexit>

0 1 2 3 4
<latexit sha1_base64="Ui86TvGZIaR5slpbEjfMLUXiYcs="></latexit>

0 1 2 3
<latexit sha1_base64="ixuyFsBtPAFTQIXV+S3uwsWnnYs="></latexit>

0 1 2

<latexit sha1_base64="ULfHvDHg9I6naqTZXa56tn7tSrc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHbVoEciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9oolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3V6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AwX2NeA==</latexit>

C3
<latexit sha1_base64="nYzXLr1m7h7p7Th7lPHsG+VacXg=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNokciF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoJRbea3nlBpHstHM07Qj+hA8pAzaqz0UOtd9Yolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCW/8CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlCv3l6XqbRZHHk7gFM7Bg2uowh3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AxIWNeg==</latexit>

C5
<latexit sha1_base64="QkjzPacHc9WfzygKTqs9rYBiiCk=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELh4xyiOBDZkdGpgwO7uZmTUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT+txvP6HSPJKPZhqjH9KR5EPOqLHSQ71f6RdLbtldgKwTLyMlyNDoF796g4glIUrDBNW667mx8VOqDGcCZ4VeojGmbEJH2LVU0hC1ny5OnZELqwzIMFK2pCEL9fdESkOtp2FgO0NqxnrVm4v/ed3EDG/8lMs4MSjZctEwEcREZP43GXCFzIipJZQpbm8lbEwVZcamU7AheKsvr5PWVdmrlqv3lVLtNosjD2dwDpfgwTXU4A4a0AQGI3iGV3hzhPPivDsfy9ack82cwh84nz/DAY15</latexit>

C4

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

Sampled Groups
<latexit sha1_base64="/La15+bwEfGG4zuEUfaRXvu8gUc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlEqhuh6EKXFewD2hAm02k7dDIJMxOxhPyKGxeKuPVH3Pk3TtostHpg4HDOvdwzJ4g5U9pxvqzSyura+kZ5s7K1vbO7Z+9XOypKJKFtEvFI9gKsKGeCtjXTnPZiSXEYcNoNpte5332gUrFI3OtZTL0QjwUbMYK1kXy7OgixnhDM05vMT5XvZpe+XXPqzhzoL3ELUoMCLd/+HAwjkoRUaMKxUn3XibWXYqkZ4TSrDBJFY0ymeEz7hgocUuWl8+wZOjbKEI0iaZ7QaK7+3EhxqNQsDMxknlQte7n4n9dP9OjCS5mIE00FWRwaJRzpCOVFoCGTlGg+MwQTyUxWRCZYYqJNXRVTgrv85b+kc1p3G/XG3VmteVXUUYZDOIITcOEcmnALLWgDgUd4ghd4tTLr2Xqz3hejJavYOYBfsD6+AQzUlHY=</latexit>

Gs1 =

<latexit sha1_base64="a/3WOuoThYsc2/U5ABVn4je2rk0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Gbmtx+5NiJWDzhJuB/RoRKhYBStdN+66pcrbtWdg/wlXk4qkKPRL3/2BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6ZScWGVAwljbUkjm6s+JjEbGTKLAdkYUR2bZm4n/ed0Uw0s/EypJkSu2WBSmkmBMZm+TgdCcoZxYQpkW9lbCRlRThjackg3BW375L2mdVb1atXZ3Xqlf53EU4QiO4RQ8uIA63EIDmsAghCd4gVdn7Dw7b877orXg5DOH8AvOxzc4AI0s</latexit>

V =Vocabulary
Predicted Next Token

<latexit sha1_base64="oztgJ65IVzFO56vMGpy9Wi2LXUo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTRtQ5PMkGSEMvQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScE8acaeN5387K6tr6xmZuy93e2d3bzx8cNnSUKELrJOKRaoVYU84krRtmOG3FimIRctoMR9dZ3rynSrNI3plxTAOBB5L1GcEms0p+xevmC17Rmwotgz+HwuWHW4nfvtxaN//Z6UUkEVQawrHWbd+LTZBiZRjhdOJ2Ek1jTEZ4QNsWJRZUB+l01gk6tU4P9SNlnzRo6v7uSLHQeixCWymwGerFLDP/y9qJ6V8EKZNxYqgks4/6CUcmQtniqMcUJYaPLWCimJ0VkSFWmBh7HtcewV9ceRkapaJfLpZv/UL1CmbKwTGcwBn4cA5VuIEa1IHAEB7gCZ4d4Tw6L87rrHTFmfccwR857z8/B5C7</latexit>

21 = 0
<latexit sha1_base64="XJvDtaIz7ThfusBogwCpYDMi7EI=">AAAB63icbZDLSgMxFIbP1Fsdb1WXboJFcFUmLqqbYtGNywr2Au1QMmnahiYzQ5IRytBXcONCEXfis7h3I76NmbYLbf0h8PH/55BzThALro3nfTu5ldW19Y38pru1vbO7V9g/aOgoUZTVaSQi1QqIZoKHrG64EawVK0ZkIFgzGF1nefOeKc2j8M6MY+ZLMgh5n1NiMsvDFdwtFL2SNxVaBjyH4uWHW4nfvtxat/DZ6UU0kSw0VBCt29iLjZ8SZTgVbOJ2Es1iQkdkwNoWQyKZ9tPprBN0Yp0e6kfKvtCgqfu7IyVS67EMbKUkZqgXs8z8L2snpn/hpzyME8NCOvuonwhkIpQtjnpcMWrE2AKhittZER0SRaix53HtEfDiysvQOCvhcql8i4vVK5gpD0dwDKeA4RyqcAM1qAOFITzAEzw70nl0XpzXWWnOmfccwh857z89fZC6</latexit>

01 = 1
<latexit sha1_base64="P3gQ3ys8sdjV9xjQj/cBpX9m48c=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrsqMSHVTLLpxWcFeoB1KJk3b0CQzJBmhDH0FNy4UcSc+i3s34tuYabvQ1h8CH/9/DjnnhDFn2njet7O0vLK6tp7bcDe3tnd283v7dR0litAaiXikmiHWlDNJa4YZTpuxoliEnDbC4XWWN+6p0iySd2YU00DgvmQ9RrDJLP+s7HXyBa/oTYQWwZ9B4fLDLcdvX261k/9sdyOSCCoN4Vjrlu/FJkixMoxwOnbbiaYxJkPcpy2LEguqg3Qy6xgdW6eLepGyTxo0cX93pFhoPRKhrRTYDPR8lpn/Za3E9C6ClMk4MVSS6Ue9hCMToWxx1GWKEsNHFjBRzM6KyAArTIw9j2uP4M+vvAj106JfKpZu/ULlCqbKwSEcwQn4cA4VuIEq1IDAAB7gCZ4d4Tw6L87rtHTJmfUcwB857z9CEpC9</latexit>

14 = 0
<latexit sha1_base64="CGCPNPpO6N85mBUx2Y8k/dLMkTA=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpUt0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzDo7rZS6+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEgpkME=</latexit>

43 = 2
<latexit sha1_base64="t3Oge4R4YBH39YGX3GStEN6KkRQ=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM8stV896haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5KQvg==</latexit>

12 = 3
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2

<latexit sha1_base64="3VVt+ool4cAqBUIlywU9NUtHvxU=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdi2gjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNewWim7Jncr5C94cihfv9nny9mlXu4WPTi+maYRCU06Uantuov2MSM0ox7HdSRUmhA5JH9sGBYlQ+dl00LFzZJyeE8bSPKGdqfuzIyORUqMoMJUR0QO1mE3M/7J2qsMzP2MiSTUKOvsoTLmjY2eytdNjEqnmIwOESmZmdeiASEK1uY1tjuAtrvwXGiclr1wq17xi5RJmysMBHMIxeHAKFbiGKtSBAsI9PMKTdWs9WM/Wy6w0Z8179uGXrNdvLOWQMg==</latexit>e
<latexit sha1_base64="fofiwTfAKshqp172b7zACeTRFxg="></latexit>

pn = i, ka = b, jd = d, · · · , lk = g, ed = j, ej =

Sampled Facts
(a) (b)

<latexit sha1_base64="vf0+tJqMIKyQiTIKFLSIIyM5lgw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi1YtQ9OKxgv2Adl2yabYNzWZDkq2Upf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCyVn2rjut7Oyura+sVnYKm7v7O7tlw4OmzpJFaENkvBEtUOsKWeCNgwznLalojgOOW2Fw9up3xpRpVkiHsxYUj/GfcEiRrCx0mN3hJUcsCDTgTe5Dkplt+LOgJaJl5My5KgHpa9uLyFpTIUhHGvd8Vxp/Awrwwink2I31VRiMsR92rFU4JhqP5tdPUGnVumhKFG2hEEz9fdEhmOtx3FoO2NsBnrRm4r/eZ3URFd+xoRMDRVkvihKOTIJmkaAekxRYvjYEkwUs7ciMsAKE2ODKtoQvMWXl0nzvOJVK9X7i3LtJo+jAMdwAmfgwSXU4A7q0AACCp7hFd6cJ+fFeXc+5q0rTj5zBH/gfP4Ai3CSjg==</latexit>ωs1 =

Variable
Assignment <latexit sha1_base64="y02YUJ3gvkLzRign/IG63QGWEb4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAHpI2m</latexit>s1

<latexit sha1_base64="6ks24cGuv+pmL5MWn3H5y46L850="></latexit>

a b c d e f g h i j k l m n o p

<latexit sha1_base64="7BcdAG8N8HjXCUAO6oyfMe26hew=">AAACHnicbVDLSgNBEJz1GeNr1aOXwaB4CrsxiR6DXjxGMA9IljA720mGzM4uM7NiWPIlXvwVLx4UETzp3zh5CJpYUFBUd9Pd5cecKe04X9bS8srq2npmI7u5tb2za+/t11WUSAo1GvFINn2igDMBNc00h2YsgYQ+h4Y/uBrXG3cgFYvErR7G4IWkJ1iXUaKN1bFLbR96TKQh0ZLdj7CDT7BrWDA8MywalgzLuA0i+Gnr2Dkn70yAF4U7Ezk0Q7Vjf7SDiCYhCE05UarlOrH2UiI1oxxG2XaiICZ0QHrQMlKQEJSXTt4b4WPjBLgbSUOh8cT9PZGSUKlh6JtOc19fzdfG5n+1VqK7F17KRJxoEHS6qJtwrCM8zgoHTALVfGgEoZKZWzHtE0moNolmTQju/MuLol7Iu+V8+aaYq1zO4sigQ3SETpGLzlEFXaMqqiGKHtATekGv1qP1bL1Z79PWJWs2c4D+wPr8BqV7nd8=</latexit>

0 1 2 3 4 5 6

<latexit sha1_base64="i4xiuhwO2Z+2cS0NIHizG67DHqU=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNAY9ELh4xyiOBDZkdBpgwO7uZ6TUhGz7BiweN8eoXefNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY1Od++4lrIyL1iNOY+yEdKTEUjKKVHur9ar9YcsvuAmSdeBkpQYZGv/jVG0QsCblCJqkxXc+N0U+pRsEknxV6ieExZRM64l1LFQ258dPFqTNyYZUBGUbalkKyUH9PpDQ0ZhoGtjOkODar3lz8z+smOLzxU6HiBLliy0XDRBKMyPxvMhCaM5RTSyjTwt5K2JhqytCmU7AheKsvr5PWVdmrlCv316XabRZHHs7gHC7BgyrU4A4a0AQGI3iGV3hzpPPivDsfy9ack82cwh84nz/HjY18</latexit>

C7

<latexit sha1_base64="yL1NXe02O0v9bsdYzrCDmTj3x/I=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqR6LXjxWsB/QLks2zbah2WRNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3c389pgqzaR4NJOE+jEeCBYxgo2V/N4Yq2TIgkwHl9OgXHGr7hxolXg5qUCORlD+6vUlSWMqDOFY667nJsbPsDKMcDot9VJNE0xGeEC7lgocU+1n86On6MwqfRRJZUsYNFd/T2Q41noSh7Yzxmaol72Z+J/XTU1042dMJKmhgiwWRSlHRqJZAqjPFCWGTyzBRDF7KyJDrDAxNqeSDcFbfnmVtC6qXq1ae7iq1G/zOIpwAqdwDh5cQx3uoQFNIPAEz/AKb87YeXHenY9Fa8HJZ47hD5zPHwfKkkk=</latexit>ωs3

Sequence

…
<latexit sha1_base64="hQc/1AFTG3aHgoo2Db2IIK3wvsA="></latexit>

bd = b, ai = c, gf = g, · · · , eh = d, li = k, pb =
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="1LJNH0j1W/vzfVOy3zflYEi9yUE=">AAAB63icbZC7SgNBFIbPxltcb1FLm8EgWIXdFIlNMGhjGcFcIFnC7GQ2GTKzu8zMCmHJK9hYKGInPou9jfg2ziYpNPGHgY//P4c55/gxZ0o7zreVW1vf2NzKb9s7u3v7B4XDo5aKEklok0Q8kh0fK8pZSJuaaU47saRY+Jy2/fF1lrfvqVQsCu/0JKaewMOQBYxgnVllt1btF4pOyZkJrYK7gOLlh12L377sRr/w2RtEJBE01IRjpbquE2svxVIzwunU7iWKxpiM8ZB2DYZYUOWls1mn6Mw4AxRE0rxQo5n7uyPFQqmJ8E2lwHqklrPM/C/rJjq48FIWxommIZl/FCQc6Qhli6MBk5RoPjGAiWRmVkRGWGKizXlscwR3eeVVaJVLbqVUuXWL9SuYKw8ncArn4EIV6nADDWgCgRE8wBM8W8J6tF6s13lpzlr0HMMfWe8/SaOQwg==</latexit>

21 = 7
<latexit sha1_base64="xHfmz3yiz6eRpy8Z8NE0ZGvRGIs=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJheqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6vsVMu9QtEpOVOhZXDnULz8sKvx25dd7xU+u/2IJCEVmnCsVMd1Yu2lWGpGOJ3Y3UTRGJMRHtCOQYFDqrx0OusEnRinj4JImic0mrq/O1IcKjUOfVMZYj1Ui1lm/pd1Eh1ceCkTcaKpILOPgoQjHaFscdRnkhLNxwYwkczMisgQS0y0OY9tjuAurrwMzbOSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5SQvg==</latexit>

30 = 3
<latexit sha1_base64="Jsc1GIbw//aiJRPBcWeNCwgA70M=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXXqVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEmpkMI=</latexit>

41 = 5
<latexit sha1_base64="Pkt0+LUXJzIFFKTkKWIwYbCd1mM=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm2ARXJXERXRTLLpxWcFeoA1lMp20Q2cmYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOWHCqNKu+20VVlbX1jeKm/bW9s7uXmn/oKniVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLrO89Y9kYrG4k6PExJwNBA0ohjp3PLdqt8rld2KO5WzDN4cypcfdjV5+7LrvdJntx/jlBOhMUNKdTw30UGGpKaYkYndTRVJEB6hAekYFIgTFWTTWSfOiXH6ThRL84R2pu7vjgxxpcY8NJUc6aFazHLzv6yT6ugiyKhIUk0Enn0UpczRsZMv7vSpJFizsQGEJTWzOniIJMLanMc2R/AWV16G5lnF8yv+rVeuXcFMRTiCYzgFD86hBjdQhwZgGMIDPMGzxa1H68V6nZUWrHnPIfyR9f4DTLWQxA==</latexit>

60 = 6
<latexit sha1_base64="p/LAnNOiUeUDEBJTs01oVHG9gFY=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCpJkeqmWHTjsoK9QBvKZDpph04mYWYilNBXcONCEXfis7h3I76Nk7YLbf1h4OP/z2HOOX7MmdKO823lVlbX1jfym/bW9s7uXmH/oKmiRBLaIBGPZNvHinImaEMzzWk7lhSHPqctf3Sd5a17KhWLxJ0ex9QL8UCwgBGsM6t8VnV6haJTcqZCy+DOoXj5YVfjty+73it8dvsRSUIqNOFYqY7rxNpLsdSMcDqxu4miMSYjPKAdgwKHVHnpdNYJOjFOHwWRNE9oNHV/d6Q4VGoc+qYyxHqoFrPM/C/rJDq48FIm4kRTQWYfBQlHOkLZ4qjPJCWajw1gIpmZFZEhlphocx7bHMFdXHkZmuWSWylVbt1i7QpmysMRHMMpuHAONbiBOjSAwBAe4AmerdB6tF6s11lpzpr3HMIfWe8/Q5mQvg==</latexit>

24 = 0
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="YNQNv6AKQID2NEGITwaWbTiKT0w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmeWeVs66haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEackMA=</latexit>

13 = 4
<latexit sha1_base64="v+gT5yeE6bLNLqTQrud1lF3RBYI=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMF9VNsejGZQV7gXYomTTThiaZIckIpfQV3LhQxJ34LO7diG9jpu1CW38IfPz/OeScEyacaeN5387K6tr6xmZuy93e2d3bzx8cNnScKkLrJOaxaoVYU84krRtmOG0limIRctoMh9dZ3rynSrNY3plRQgOB+5JFjGCTWSWvUurmC17Rmwotgz+HwuWHW0nevtxaN//Z6cUkFVQawrHWbd9LTDDGyjDC6cTtpJommAxxn7YtSiyoDsbTWSfo1Do9FMXKPmnQ1P3dMcZC65EIbaXAZqAXs8z8L2unJroIxkwmqaGSzD6KUo5MjLLFUY8pSgwfWcBEMTsrIgOsMDH2PK49gr+48jI0SkW/XCzf+oXqFcyUg2M4gTPw4RyqcAM1qAOBATzAEzw7wnl0XpzXWemKM+85gj9y3n8AQImQvA==</latexit>

20 = 2
<latexit sha1_base64="PDhh/KC0ZUvqZG9lJCI2ow7qfhc=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJSnVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmXV6VnG6haJTciZCi+DOoHj5YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGiclt1wq37rF6hVMlYcDOIRjcOEcqnADNagDgQE8wBM8W6H1aL1Yr9PSnDXr2Yc/st5/AEUgkL8=</latexit>

34 = 0
<latexit sha1_base64="I9KRhyxcstgG1ATY0+wZxl5310c=">AAAB63icbZDLSsNAFIZPvNZ4q7p0M1gEVyWpWN0Ui25cVrAXaEOZTCft0MkkzEyEEvoKblwo4k58FvduxLdx0nahrT8MfPz/Ocw5x485U9pxvq2l5ZXVtfXchr25tb2zm9/bb6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH15nefOeSsUicadHMfVC3BcsYATrzCqdVs66+YJTdCZCi+DOoHD5YVfity+71s1/dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNYxOjZODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzq48FIm4kRTQaYfBQlHOkLZ4qjHJCWajwxgIpmZFZEBlphocx7bHMGdX3kRGqWiWy6Wb91C9QqmysEhHMEJuHAOVbiBGtSBwAAe4AmerdB6tF6s12npkjXrOYA/st5/AEmnkMI=</latexit>

23 = 5
<latexit sha1_base64="g9s6C5qgQHeSlX6uQDYOQZdVJ6w=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiuCqJaHVTLLpxWcFeoA1lMp20QyeTMDMRSugruHGhiDvxWdy7Ed/GSduFtv4w8PH/5zDnHD/mTGnH+bZyS8srq2v5dXtjc2t7p7C711BRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7zO8uY9lYpF4k6PYuqFuC9YwAjWmVU+q5x2C0Wn5EyEFsGdQfHyw67Eb192rVv47PQikoRUaMKxUm3XibWXYqkZ4XRsdxJFY0yGuE/bBgUOqfLSyaxjdGScHgoiaZ7QaOL+7khxqNQo9E1liPVAzWeZ+V/WTnRw4aVMxImmgkw/ChKOdISyxVGPSUo0HxnARDIzKyIDLDHR5jy2OYI7v/IiNE5KbrlUvnWL1SuYKg8HcAjH4MI5VOEGalAHAgN4gCd4tkLr0XqxXqelOWvWsw9/ZL3/AFFLkMc=</latexit>

65 = 4
<latexit sha1_base64="W0YfM5wpbQJMwZnDi5Xo0wipfmc=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdi2gjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWbdAtFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FxknJLZfKNbdYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbMXGQNQ==</latexit>

h

<latexit sha1_base64="5sYyZdUDwE71wwRKFVcDHXM9Xz8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEoxeh6MVjBfsBbSib7aZdursJuxuhhP4FLx4U8eof8ua/cdPmoNUHA4/3ZpiZFyacaeO6X05pZXVtfaO8Wdna3tndq+4ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ7e533mkSrNYPphpQgOBR5JFjGCTS75/fTGo1ty6Owf6S7yC1KBAc1D97A9jkgoqDeFY657nJibIsDKMcDqr9FNNE0wmeER7lkosqA6y+a0zdGKVIYpiZUsaNFd/TmRYaD0Voe0U2Iz1speL/3m91ERXQcZkkhoqyWJRlHJkYpQ/joZMUWL41BJMFLO3IjLGChNj46nYELzll/+S9lnd8+v+/XmtcVPEUYYjOIZT8OASGnAHTWgBgTE8wQu8OsJ5dt6c90VrySlmDuEXnI9v9G+Niw==</latexit>

66 = 5
<latexit sha1_base64="XjsC28/WdZUWrk/mrAk0LRKrDL4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWNF+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj25nffuLaiFg94iThfkSHSoSCUbTSg+lX+6WyW3HnIKvEy0kZcjT6pa/eIGZpxBUySY3pem6CfkY1Cib5tNhLDU8oG9Mh71qqaMSNn81PnZJzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTtCF4yy+vkla14tUqtfvLcv0mj6MAp3AGF+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1jUnnzmBP3A+fwAJKI2n</latexit>s2

<latexit sha1_base64="WsBvnc2voOR1jU/FdahH57BHvvk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSvemf98sVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOql6tWru7qNSv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q0KrI2o</latexit>s3

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="OsR3lfGaNnCJQ+WP+BCavnZ2en4=">AAACDHicbVC7SgNBFJ2NrxhfUUtFFoNgsYRdi2izELSxTMA8IFnC7ORuMmR2d5iZFUJIaWHjr9hYRMTWD7DzG/wJZ5MUmnhg4HDOudy5x+eMSmXbX0ZmZXVtfSO7mdva3tndy+8f1GWcCAI1ErNYNH0sgdEIaooqBk0uAIc+g4Y/uEn9xj0ISePoTg05eCHuRTSgBCstdfKFgLsDC4OLLT5wwWqTbqykxUiqcpdYjLk6ZRftKcxl4sxJoXw8qX4/nEwqnfxnuxuTJIRIEYalbDk2V94IC0UJg3GunUjgmAxwD1qaRjgE6Y2mx4zNM610zSAW+kXKnKq/J0Y4lHIY+joZYtWXi14q/ue1EhVceSMa8URBRGaLgoSZKjbTZswuFUAUG2qCiaD6rybpY4GJ0v3ldAnO4snLpH5RdErFUlW3cY1myKIjdIrOkYMuURndogqqIYIe0TOaoFfjyXgx3oz3WTRjzGcO0R8YHz9Mzp2Y</latexit>

fp = k, ae = a, pk = e, · · · , lc = k, ap = c, ll =

(3) Transformers develop discrete symbolic strategies to reason about variables
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