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This lecture is based in part on, or inspired by, 
slides/blogs/demos from:
•  Rich	Su@on,	U	Alberta	[Su@on]		h@p://incompleteideas.net/book/the-book-2nd.html	

•  Emma	Brunskill,	Stanford	[Brunskill]	h@ps://web.stanford.edu/class/cs234/index.html	

•  David	Silver,	UCL	[Silver]	h@p://www0.cs.ucl.ac.uk/staff/d.silver/web/Teaching.html	
•  Pieter	Abbeel,	UC	Berkeley	[Abbeel]	
•  Sergey	Levine,	Chelsea	Finn,	John	Schulman,	UC	Berkeley		[UC	Berkeley	]	
•  Mark	Schmidt,	UBC	[Schmidt]	
•  Andrej	Karpathy		[Karpathy]	h@ps://karpathy.github.io/2016/05/31/rl/	
•  Lillian	Weng	[Weng]	h@ps://lilianweng.github.io/lil-log/2018/04/08/policy-gradient-algorithms.html	
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Goals for this morning

• what	is	RL?	
- what	can	it	solve?		how	does	it	differ	from	other	ML	problems?	

• why	Deep	RL,		and	some	caveats	
	
• RL	basics	
• RL	algorithms		
- Q-learning,			DDPG,	gradient-free	methods,		policy-gradient	methods	

•  current	perspec=ves		
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What is RL?
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[Anybo=cs]	[DeepMind]	 [Mobileye]	



Learn to make good sequences of decisions  


• Drive	a	car	
• Defeat	the	world	champion	at	Go		
• Manage	an	investment	por_olio	
•  Sequence	a	series	of	medical	tests	and	interven=ons	
• Control	a	power	sta=on	or	a	chemical	process	to	maximize	revenue	
• Make	a	humanoid	robot	walk		
• Direct	a@en=on	for	a	computer	vision	task	
• Understand	the	role	of	dopamine	in	the	brain	
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Defining good decisions:    rewards
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RL involves:

•  op=miza=on	
- find	an	op=mal	way	to	make	sequen=al	decisions	

•  delayed	consequences	
- decisions	now	can	impact	things	much	later,	e.g.,	climate	change	
- challenge:				temporal	credit	assignment	is	hard		
(what	caused	later	high	or	low	rewards?)		

- challenge:				need	to	reason	about	long-term	ramifica=ons	
•  explora=on	

- explore	vs	exploit	tradeoff:			try	a	new	restaurant		or		go	to	one	you	already	like?	
- current	policy	impacts	future	data	collec=on:		poten=al	instabili=es	

•  generaliza=on	
-  impossible	to	visit	all	states	during	learning,	e.g.	image	input	to	a	policy	
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Reinforcement Learning 
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agent	situa=on	 ac=on	policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

					state				
s

<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

environment	

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

maximize	sum	of	rewards:	 Gt = rt+1 + �rt+2 + ... =
1X

k=0

�krt+k+1

<latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit> 0  �  1
<latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit><latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit><latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit><latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit>



Discrete    vs    ConLnuous 

• discrete	states,	discrete	ac=ons	
- e.g.,	Go,	Chess,	=c-tac-toe	
- “tabular”	policies	for	small	problems	

•  con=nuous	states,	discrete	ac=ons	
- e.g.,	Atari	games,	DOTA,	cart-and-pole	

•  con=nuous	states,	con=nuous	ac=ons	
- robo=cs,	process	control,	autonomous	driving	

10	



The Many Faces of Reinforcement Learning

11	

[Silver]	



Branches of Machine Learning

12	

[Silver]	

scalar	rewards	over	=me	

latent	structure	,	
e.g.,	autoencoders	labeled	data	



Simple Example:    Backing up a Truck

13	

[“Learning	to	Steer	on	Winding	Tracks	Using	Semi-Parametric	Control	Policies”,	ICRA	2005]	

input:		4	distances	+	cab-angle	
output:		steering	angle	 backing	up	a	double	trailer	⇡ : R5 ! R
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Simple Example

14	[h@ps://cs.stanford.edu/people/karpathy/convnetjs/demo/rldemo.html]	

state:							9	sensors	x	3	values	x	2	=mesteps		
ac=ons:			move	in	5	direc=ons	



OpenAI Gym

15	

[gym.openai.com]	



Why Deep RL?

16	



AlphaZero     (DeepMind)

17	

[DeepMind:		Nature	2017]	



Aggressive autonomous driving      (Georgia Tech)  
of a scale vehicle    

18	

[Georgia	Tech:		CoRL	2017]	



Rubik’s cube manipulaLon  (OpenAI)

19	



Anymal:   Quadrupedal  locomoLon + getup         
(ETH Zurich)

20	[Science	Robo=cs,	2018]	



[DeepLoco:		SIGGRAPH	2017]	





simulated lion
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Physics-based Lion    (UC Berkeley, UBC, Ziva Dynamics)

24	

[“DeepMimic”,	SIGGRAPH	2018]	



Cassie:Bipedal LocomoLon  (UBC, U Oregon, Agility RoboLcs)

25	



Why Deep RL?    (conLnued) 

End-to-end	learning:				performance	benefits	
	

26	

[Chen	and	Huang,	IV	2017]	

“pixels	to	torques”	



Good control from rich sensory streams  
is o]en the limiLng factor

27	

[h@ps://robo=k.dpi-bremen.de/en/research/robot-systems/exoskele@-ak=v-ca.html]	



How do humans and animals learn?

28	



Follow the money

• Alphabet	invests	~	$2B	in	DeepMind	
• Microsor	invests	$1B	in	OpenAI	
•  autonomous	driving:		Mobileye,	Wayve,	Waymo,	Tesla,	…	

29	



Some Caveats

30	



RL has a long history  (by many names)

31	

[Silver]	



Generic Algorithm? 
Best results o]en sLll have domain knowledge

• domain	knowledge	
- defining:				state,	ac=on,	reward	
- hyperparameters	
- example	expert	data	

	
but: 		
• no-free	lunch:	induc+ve	bias	needed	for	efficient	learning	
• progress	is	being	made	towards	generalizable	methods	!		
- AlphaZero	(Go,	Chess),		DQN	(Atari	games),	OpenAI	five	(DOTA	game)	

32	



RL learning o]en has poor “sample efficiency”

• oren	far	too	slow	to	learn	directly	in	the	real	world	
- e.g.,	thousands	of	years	in	simula=on		(OpenAI	hand)	

•  learning	requires	good	simula=on	models,	so	not	truly	“model	free”		
• many	newborn	animals	can	walk	within	minutes	or	hours:	
giraffe,	horse	foal,	piglets,	camels,	zebra		and	more	

but:	
•  compute	is	cheap	
• nature:		has	done	much	learning	on	an	evolu=onary	=me	scale;	is	similar	
“transfer	learning”	possible	for	RL?	

33	



35	

RL has very limited data to learn from



36	

•  Produc=on	systems	
•  Autonomous	driving	
•  Business	management	
•  Chemistry	
•  Computer	Systems	
•  Energy	
•  Healthcare	
•  Robo=cs/manufacture	

“Challenges	of	Real-World		
Reinforcement	Learning”	
[Dulac-Arnold	et	al.]	

	“	… the	research	advances	in	RL	are	oren	hard	to	leverage	
in	real-world	systems	due	to	a	series	of	assump=ons	that	
are	rarely	sa=sfied	in	prac=ce”	

1.	Training	off-line	from	the	fixed	logs	of	an	external	behavior	policy.	
2.	Learning	on	the	real	system	from	limited	samples.	
3.	High-dimensional	con=nuous	state	and	ac=on	spaces.	
4.	Safety	constraints	that	should	never	or	at	least	rarely	be	violated.	
5.	Tasks	that	may	be	par=ally	observable	…	
6.	Reward	func=ons	that	are	unspecified,	mul=-objec=ve,	or	risk-sensi=ve.	
7.	System	operators	who	desire	explainable	policies	and	ac=ons.	
8.	Inference	that	must	happen	in	real-=me	at	the	control	frequency	of	the	system.	
9.	Large	and/or	unknown	delays	in	the	system	actuators,	sensors,	or	rewards.	

RL can be difficult to apply in pracLce



Reprodicibility and Briale Results

“Unfortunately,	reproducing	results	for		
state-of-the-art	deep	RL	methods	is		
seldom	straigh_orward.”	



RL Basics

38	



Reinforcement Learning – basics

39	

agent	situa=on	 ac=on	policy	
⇡
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					state				
s
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environment	

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

maximize	 Gt = rt+1 + �rt+2 + ... =
1X

k=0

�krt+k+1

<latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit>

“return”,		cumula=ve	discounted	rewards	



A Simple SoluLon to Learning a Policy: 
Copy an expert      “ImitaLon Learning”
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Observe	what	an	expert	does,	and	try	to	copy	it:	

•  requires	an	expert	
•  learned	policy	is	unaware	of	the	actual	task	(!)	
•  suffers	from	compounding	errors	over	=me	

•  can	be	mi=gated	by	collec=ng	data	during	perturba=ons	
•  transfer	between	two	Deep-NN	policies:			

				“policy	dis=lla=on”	“policy	cloning”	

a = ⇡(s)
<latexit sha1_base64="9dfWnSP4bBZmPqfQX3uRanHFVjM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0ItQ9OKxgv2ANpTJdtMu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKsoaNBaxageomeCSNQw3grUTxTAKBGsFo9up33piSvNYPphxwvwIB5KHnKKxUhuvuwmv6LNeqexW3RnIMvFyUoYc9V7pq9uPaRoxaahArTuemxg/Q2U4FWxS7KaaJUhHOGAdSyVGTPvZ7N4JObVKn4SxsiUNmam/JzKMtB5Hge2M0Az1ojcV//M6qQmv/IzLJDVM0vmiMBXExGT6POlzxagRY0uQKm5vJXSICqmxERVtCN7iy8ukeV713Kp3f1Gu3eRxFOAYTqACHlxCDe6gDg2gIOAZXuHNeXRenHfnY9664uQzR/AHzucPKYWPYQ==</latexit><latexit sha1_base64="9dfWnSP4bBZmPqfQX3uRanHFVjM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0ItQ9OKxgv2ANpTJdtMu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKsoaNBaxageomeCSNQw3grUTxTAKBGsFo9up33piSvNYPphxwvwIB5KHnKKxUhuvuwmv6LNeqexW3RnIMvFyUoYc9V7pq9uPaRoxaahArTuemxg/Q2U4FWxS7KaaJUhHOGAdSyVGTPvZ7N4JObVKn4SxsiUNmam/JzKMtB5Hge2M0Az1ojcV//M6qQmv/IzLJDVM0vmiMBXExGT6POlzxagRY0uQKm5vJXSICqmxERVtCN7iy8ukeV713Kp3f1Gu3eRxFOAYTqACHlxCDe6gDg2gIOAZXuHNeXRenHfnY9664uQzR/AHzucPKYWPYQ==</latexit><latexit sha1_base64="9dfWnSP4bBZmPqfQX3uRanHFVjM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0ItQ9OKxgv2ANpTJdtMu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKsoaNBaxageomeCSNQw3grUTxTAKBGsFo9up33piSvNYPphxwvwIB5KHnKKxUhuvuwmv6LNeqexW3RnIMvFyUoYc9V7pq9uPaRoxaahArTuemxg/Q2U4FWxS7KaaJUhHOGAdSyVGTPvZ7N4JObVKn4SxsiUNmam/JzKMtB5Hge2M0Az1ojcV//M6qQmv/IzLJDVM0vmiMBXExGT6POlzxagRY0uQKm5vJXSICqmxERVtCN7iy8ukeV713Kp3f1Gu3eRxFOAYTqACHlxCDe6gDg2gIOAZXuHNeXRenHfnY9664uQzR/AHzucPKYWPYQ==</latexit><latexit sha1_base64="9dfWnSP4bBZmPqfQX3uRanHFVjM=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0ItQ9OKxgv2ANpTJdtMu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKsoaNBaxageomeCSNQw3grUTxTAKBGsFo9up33piSvNYPphxwvwIB5KHnKKxUhuvuwmv6LNeqexW3RnIMvFyUoYc9V7pq9uPaRoxaahArTuemxg/Q2U4FWxS7KaaJUhHOGAdSyVGTPvZ7N4JObVKn4SxsiUNmam/JzKMtB5Hge2M0Az1ojcV//M6qQmv/IzLJDVM0vmiMBXExGT6POlzxagRY0uQKm5vJXSICqmxERVtCN7iy8ukeV713Kp3f1Gu3eRxFOAYTqACHlxCDe6gDg2gIOAZXuHNeXRenHfnY9664uQzR/AHzucPKYWPYQ==</latexit>

{(si, ai)}
<latexit sha1_base64="SQ4zLTnQTZWvosNxM6mvYYHbJUw=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYD+gCWGz3bRLN5u4uymU0N/hxYMiXv0x3vw3btMctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0G47u5351QqVgsHvU0oV6Eh4KFjGBtJM/N6spnF9hn5+7Mr9bshp0DrRKnIDUo0PKrX+4gJmlEhSYcK9V37ER7GZaaEU5nFTdVNMFkjIe0b6jAEVVelh89Q2dGGaAwlqaERrn6eyLDkVLTKDCdEdYjtezNxf+8fqrDGy9jIkk1FWSxKEw50jGaJ4AGTFKi+dQQTCQztyIywhITbXKqmBCc5ZdXSeey4dgN5+Gq1rwt4ijDCZxCHRy4hibcQwvaQOAJnuEV3qyJ9WK9Wx+L1pJVzBzDH1ifP/MmkY0=</latexit><latexit sha1_base64="SQ4zLTnQTZWvosNxM6mvYYHbJUw=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYD+gCWGz3bRLN5u4uymU0N/hxYMiXv0x3vw3btMctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0G47u5351QqVgsHvU0oV6Eh4KFjGBtJM/N6spnF9hn5+7Mr9bshp0DrRKnIDUo0PKrX+4gJmlEhSYcK9V37ER7GZaaEU5nFTdVNMFkjIe0b6jAEVVelh89Q2dGGaAwlqaERrn6eyLDkVLTKDCdEdYjtezNxf+8fqrDGy9jIkk1FWSxKEw50jGaJ4AGTFKi+dQQTCQztyIywhITbXKqmBCc5ZdXSeey4dgN5+Gq1rwt4ijDCZxCHRy4hibcQwvaQOAJnuEV3qyJ9WK9Wx+L1pJVzBzDH1ifP/MmkY0=</latexit><latexit sha1_base64="SQ4zLTnQTZWvosNxM6mvYYHbJUw=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYD+gCWGz3bRLN5u4uymU0N/hxYMiXv0x3vw3btMctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0G47u5351QqVgsHvU0oV6Eh4KFjGBtJM/N6spnF9hn5+7Mr9bshp0DrRKnIDUo0PKrX+4gJmlEhSYcK9V37ER7GZaaEU5nFTdVNMFkjIe0b6jAEVVelh89Q2dGGaAwlqaERrn6eyLDkVLTKDCdEdYjtezNxf+8fqrDGy9jIkk1FWSxKEw50jGaJ4AGTFKi+dQQTCQztyIywhITbXKqmBCc5ZdXSeey4dgN5+Gq1rwt4ijDCZxCHRy4hibcQwvaQOAJnuEV3qyJ9WK9Wx+L1pJVzBzDH1ifP/MmkY0=</latexit><latexit sha1_base64="SQ4zLTnQTZWvosNxM6mvYYHbJUw=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYD+gCWGz3bRLN5u4uymU0N/hxYMiXv0x3vw3btMctPXBwOO9GWbmBQlnStv2t1VaW9/Y3CpvV3Z29/YPqodHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0G47u5351QqVgsHvU0oV6Eh4KFjGBtJM/N6spnF9hn5+7Mr9bshp0DrRKnIDUo0PKrX+4gJmlEhSYcK9V37ER7GZaaEU5nFTdVNMFkjIe0b6jAEVVelh89Q2dGGaAwlqaERrn6eyLDkVLTKDCdEdYjtezNxf+8fqrDGy9jIkk1FWSxKEw50jGaJ4AGTFKi+dQQTCQztyIywhITbXKqmBCc5ZdXSeey4dgN5+Gq1rwt4ijDCZxCHRy4hibcQwvaQOAJnuEV3qyJ9WK9Wx+L1pJVzBzDH1ifP/MmkY0=</latexit>
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policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> V

<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

value	fn	

actor	cri=c	methods	

policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

policy	methods	 value	fn	methods	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> V

<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

value	fn	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

(policy	is	implicit)	



Common AssumpLons

•  episodic	tasks	
- repeated	interac=ons	with	the	world			e.g.,	games,	trials	
- begins	from	a	standard	star=ng	state	(or	distribu=on	of	states)	
- ends	when	reaching	terminal	state,			or	a	fixed	=me	T	

• discoun+ng:	
- avoid	infinite	rewards	when	T=	
- summarize	uncertainty	abou	the	future	

•  stochas+c	policies:			ac=on	probabili=es																						
- “smoothes”the		learning,	e.g.,	probability	of	playing	a	card,		steering	ler,	etc	
- provides	exploratory	ac=ons	(for	some	algorithms)	
- usually	switch	to	determinis=c	policy	once	learning	is	complete		
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�
<latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit>

1
<latexit sha1_base64="/HapHhxlOFOnRaUUduCBCAs/pok=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3IoTQH+HFgyJe/T3e/Ddu2hy09cHA470ZZuYFiRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0rvC7T1wbEatHzBLuR3SsRCgYRSt1B0KFmFWHtbrbcOcgq8QrSR1KtIa1r8EoZmnEFTJJjel7boJ+TjUKJvmsOkgNTyib0jHvW6poxI2fz8+dkXOrjEgYa1sKyVz9PZHTyJgsCmxnRHFilr1C/M/rpxje+LlQSYpcscWiMJUEY1L8TkZCc4Yys4QyLeythE2opgxtQkUI3vLLq6Rz2fDchvdwVW/elnFU4BTO4AI8uIYm3EML2sBgCs/wCm9O4rw4787HonXNKWdO4A+czx/4y49Q</latexit><latexit sha1_base64="/HapHhxlOFOnRaUUduCBCAs/pok=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3IoTQH+HFgyJe/T3e/Ddu2hy09cHA470ZZuYFiRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0rvC7T1wbEatHzBLuR3SsRCgYRSt1B0KFmFWHtbrbcOcgq8QrSR1KtIa1r8EoZmnEFTJJjel7boJ+TjUKJvmsOkgNTyib0jHvW6poxI2fz8+dkXOrjEgYa1sKyVz9PZHTyJgsCmxnRHFilr1C/M/rpxje+LlQSYpcscWiMJUEY1L8TkZCc4Yys4QyLeythE2opgxtQkUI3vLLq6Rz2fDchvdwVW/elnFU4BTO4AI8uIYm3EML2sBgCs/wCm9O4rw4787HonXNKWdO4A+czx/4y49Q</latexit><latexit sha1_base64="/HapHhxlOFOnRaUUduCBCAs/pok=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3IoTQH+HFgyJe/T3e/Ddu2hy09cHA470ZZuYFiRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0rvC7T1wbEatHzBLuR3SsRCgYRSt1B0KFmFWHtbrbcOcgq8QrSR1KtIa1r8EoZmnEFTJJjel7boJ+TjUKJvmsOkgNTyib0jHvW6poxI2fz8+dkXOrjEgYa1sKyVz9PZHTyJgsCmxnRHFilr1C/M/rpxje+LlQSYpcscWiMJUEY1L8TkZCc4Yys4QyLeythE2opgxtQkUI3vLLq6Rz2fDchvdwVW/elnFU4BTO4AI8uIYm3EML2sBgCs/wCm9O4rw4787HonXNKWdO4A+czx/4y49Q</latexit><latexit sha1_base64="/HapHhxlOFOnRaUUduCBCAs/pok=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3IoTQH+HFgyJe/T3e/Ddu2hy09cHA470ZZuYFiRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0rvC7T1wbEatHzBLuR3SsRCgYRSt1B0KFmFWHtbrbcOcgq8QrSR1KtIa1r8EoZmnEFTJJjel7boJ+TjUKJvmsOkgNTyib0jHvW6poxI2fz8+dkXOrjEgYa1sKyVz9PZHTyJgsCmxnRHFilr1C/M/rpxje+LlQSYpcscWiMJUEY1L8TkZCc4Yys4QyLeythE2opgxtQkUI3vLLq6Rz2fDchvdwVW/elnFU4BTO4AI8uIYm3EML2sBgCs/wCm9O4rw4787HonXNKWdO4A+czx/4y49Q</latexit>

⇡(a|s)
<latexit sha1_base64="NDfli6Iygv86naG/hw3tKxRNx0k=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPRY9OKxgv2QdinZNNuGJtklyQpl7a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6p0iyS92YaU1/gkWQhI9hY6aEfsyp+0uelQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvkpk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM0oC8FbfnmVtC9qnlvz7uqVxnUeRxFO4BSq4MElNOAWmtACAgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPwLGPtA==</latexit><latexit sha1_base64="NDfli6Iygv86naG/hw3tKxRNx0k=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPRY9OKxgv2QdinZNNuGJtklyQpl7a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6p0iyS92YaU1/gkWQhI9hY6aEfsyp+0uelQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvkpk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM0oC8FbfnmVtC9qnlvz7uqVxnUeRxFO4BSq4MElNOAWmtACAgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPwLGPtA==</latexit><latexit sha1_base64="NDfli6Iygv86naG/hw3tKxRNx0k=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPRY9OKxgv2QdinZNNuGJtklyQpl7a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6p0iyS92YaU1/gkWQhI9hY6aEfsyp+0uelQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvkpk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM0oC8FbfnmVtC9qnlvz7uqVxnUeRxFO4BSq4MElNOAWmtACAgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPwLGPtA==</latexit><latexit sha1_base64="NDfli6Iygv86naG/hw3tKxRNx0k=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPRY9OKxgv2QdinZNNuGJtklyQpl7a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6p0iyS92YaU1/gkWQhI9hY6aEfsyp+0uelQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvkpk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM0oC8FbfnmVtC9qnlvz7uqVxnUeRxFO4BSq4MElNOAWmtACAgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPwLGPtA==</latexit>

a = ⇡(s)
<latexit sha1_base64="ZK+vMDH2DSzz/BIBockEikvAvG8=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPQiFL14rGA/pF1KNs22oUl2SbJCWforvHhQxKs/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0nqjSL5IOZxtQXeCRZyAg2VnrE1/2YVfV5aVCuuDV3DrRKvJxUIEdzUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5wTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhFd+ymScGCrJYlGYcGQilH2PhkxRYvjUEkwUs7ciMsYKE2MzykLwll9eJe2LmufWvPt6pXGTx1GEEziFKnhwCQ24gya0gICAZ3iFN0c5L86787FoLTj5zDH8gfP5A2A2j3U=</latexit><latexit sha1_base64="ZK+vMDH2DSzz/BIBockEikvAvG8=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPQiFL14rGA/pF1KNs22oUl2SbJCWforvHhQxKs/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0nqjSL5IOZxtQXeCRZyAg2VnrE1/2YVfV5aVCuuDV3DrRKvJxUIEdzUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5wTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhFd+ymScGCrJYlGYcGQilH2PhkxRYvjUEkwUs7ciMsYKE2MzykLwll9eJe2LmufWvPt6pXGTx1GEEziFKnhwCQ24gya0gICAZ3iFN0c5L86787FoLTj5zDH8gfP5A2A2j3U=</latexit><latexit sha1_base64="ZK+vMDH2DSzz/BIBockEikvAvG8=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPQiFL14rGA/pF1KNs22oUl2SbJCWforvHhQxKs/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0nqjSL5IOZxtQXeCRZyAg2VnrE1/2YVfV5aVCuuDV3DrRKvJxUIEdzUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5wTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhFd+ymScGCrJYlGYcGQilH2PhkxRYvjUEkwUs7ciMsYKE2MzykLwll9eJe2LmufWvPt6pXGTx1GEEziFKnhwCQ24gya0gICAZ3iFN0c5L86787FoLTj5zDH8gfP5A2A2j3U=</latexit><latexit sha1_base64="ZK+vMDH2DSzz/BIBockEikvAvG8=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPQiFL14rGA/pF1KNs22oUl2SbJCWforvHhQxKs/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0nqjSL5IOZxtQXeCRZyAg2VnrE1/2YVfV5aVCuuDV3DrRKvJxUIEdzUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5wTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhFd+ymScGCrJYlGYcGQilH2PhkxRYvjUEkwUs7ciMsYKE2MzykLwll9eJe2LmufWvPt6pXGTx1GEEziFKnhwCQ24gya0gICAZ3iFN0c5L86787FoLTj5zDH8gfP5A2A2j3U=</latexit>

vs	



Common AssumpLons

• Markov	Property	
- the	future	only	depends	on	the	current	state,	not	the	history	

• Markov	Decision	Process			(MDP)							vs	
• Par=ally	Observable	Markov	Decision	Process		(POMDP)	
- state	needs	to	be	es=mated;				‘belief	state’	
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Laying the FoundaLons: 
A Simple DeterminisLc Example
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Returns for a given sequence of decisions
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Gt = rt+1 + �rt+2 + ... =
1X

k=0

�krt+k+1

<latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit>

� = 1
<latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit>

Above	we	have	



Returns for a given sequence of decisions
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Gt = rt+1 + �rt+2 + ... =
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k=0

�krt+k+1

<latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit>

� = 1
<latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit>

Above	we	have	

� = 0.9 : G(start) = 2 + (0.9)7 + (0.9)24 + (0.9)31 + (0.9)44
<latexit sha1_base64="T1q2nnafFxgBoKEPIpEMC04y5iI="></latexit><latexit sha1_base64="T1q2nnafFxgBoKEPIpEMC04y5iI="></latexit><latexit sha1_base64="T1q2nnafFxgBoKEPIpEMC04y5iI="></latexit><latexit sha1_base64="T1q2nnafFxgBoKEPIpEMC04y5iI="></latexit>

G = 18
<latexit sha1_base64="oYNf3KZ3RoXShWIapSRP01oAcho=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsBeh6EGPFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLt1de41BtebW3TnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhM1gozJJDVUksWiKOXIxCh/HA2ZosTwqSWYKGZvRWSMFSbGxlOxIXjLL6+S9kXdc+vew2WteVPEUYYTOIVz8OAKmnAPLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPB92Njw==</latexit><latexit sha1_base64="oYNf3KZ3RoXShWIapSRP01oAcho=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsBeh6EGPFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLt1de41BtebW3TnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhM1gozJJDVUksWiKOXIxCh/HA2ZosTwqSWYKGZvRWSMFSbGxlOxIXjLL6+S9kXdc+vew2WteVPEUYYTOIVz8OAKmnAPLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPB92Njw==</latexit><latexit sha1_base64="oYNf3KZ3RoXShWIapSRP01oAcho=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsBeh6EGPFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLt1de41BtebW3TnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhM1gozJJDVUksWiKOXIxCh/HA2ZosTwqSWYKGZvRWSMFSbGxlOxIXjLL6+S9kXdc+vew2WteVPEUYYTOIVz8OAKmnAPLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPB92Njw==</latexit><latexit sha1_base64="oYNf3KZ3RoXShWIapSRP01oAcho=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsBeh6EGPFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLt1de41BtebW3TnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhM1gozJJDVUksWiKOXIxCh/HA2ZosTwqSWYKGZvRWSMFSbGxlOxIXjLL6+S9kXdc+vew2WteVPEUYYTOIVz8OAKmnAPLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPB92Njw==</latexit>



Returns for a given policy
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⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>
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Gt = rt+1 + �rt+2 + ... =
1X

k=0

�krt+k+1

<latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit>

� = 1
<latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit>

Assume	that	we	begin	in	a	random	state,	for	this	example,				“exploring	start”	
and	therefore	we	care	about	the	returns	from	all	states.	



Returns for a given policy

48	

⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>
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Gt = rt+1 + �rt+2 + ... =
1X

k=0

�krt+k+1

<latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit><latexit sha1_base64="UgvXR74KtsJ3vYgEU2BQUZOX6xk="></latexit>

� = 1
<latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit>
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� = 1
<latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit><latexit sha1_base64="IxcdeXn8W2EV+7MaCN6iZsBPckU=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGQHGFus0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONWUNGotYtyI0THDFGpZbwVqJZigjwR6i0c3Uf3hi2vBY3dtxwkKJA8X7nKJ1UqszQCnxKuiWK37Vn4EskyAnFchR75a/Or2YppIpSwUa0w78xIYZasupYJNSJzUsQTrCAWs7qlAyE2azeyfkxCk90o+1K2XJTP09kaE0Ziwj1ynRDs2iNxX/89qp7V+GGVdJapmi80X9VBAbk+nzpMc1o1aMHUGqubuV0CFqpNZFVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAAFAc/wCm/eo/fivXsf89aCl88cwh94nz98i4+X</latexit>

Given the known returns,  now improve the policy

⇡(s) argmax

X

s0,r

[r(s, a) + �V (s0)]

<latexit sha1_base64="xkqMeEsscpoFY1DTMfpqTUMb86U="></latexit><latexit sha1_base64="xkqMeEsscpoFY1DTMfpqTUMb86U="></latexit><latexit sha1_base64="xkqMeEsscpoFY1DTMfpqTUMb86U="></latexit><latexit sha1_base64="xkqMeEsscpoFY1DTMfpqTUMb86U="></latexit>
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Terminology

53	

V⇡
<latexit sha1_base64="eRnW8dh8LHy8e3EdNVu4aDa196s=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaYmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KlODG+v63t7a+sbm1Xdop7+7tHxxWjo5bJs00wyZLRao7ETUouMSm5VZgR2mkSSSwHY3vZn77CbXhqXy0E4VhQoeSx5xR66R2q5/3FJ/2K1W/5s9BVklQkCoUaPQrX71ByrIEpWWCGtMNfGXDnGrLmcBpuZcZVJSN6RC7jkqaoAnz+blTcu6UAYlT7UpaMld/T+Q0MWaSRK4zoXZklr2Z+J/XzWx8E+ZcqsyiZItFcSaITcnsdzLgGpkVE0co09zdStiIasqsS6jsQgiWX14lrcta4NeCh6tq/baIowSncAYXEMA11OEeGtAEBmN4hld485T34r17H4vWNa+YOYE/8D5/AHTKj6I=</latexit><latexit sha1_base64="eRnW8dh8LHy8e3EdNVu4aDa196s=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaYmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KlODG+v63t7a+sbm1Xdop7+7tHxxWjo5bJs00wyZLRao7ETUouMSm5VZgR2mkSSSwHY3vZn77CbXhqXy0E4VhQoeSx5xR66R2q5/3FJ/2K1W/5s9BVklQkCoUaPQrX71ByrIEpWWCGtMNfGXDnGrLmcBpuZcZVJSN6RC7jkqaoAnz+blTcu6UAYlT7UpaMld/T+Q0MWaSRK4zoXZklr2Z+J/XzWx8E+ZcqsyiZItFcSaITcnsdzLgGpkVE0co09zdStiIasqsS6jsQgiWX14lrcta4NeCh6tq/baIowSncAYXEMA11OEeGtAEBmN4hld485T34r17H4vWNa+YOYE/8D5/AHTKj6I=</latexit><latexit sha1_base64="eRnW8dh8LHy8e3EdNVu4aDa196s=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaYmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KlODG+v63t7a+sbm1Xdop7+7tHxxWjo5bJs00wyZLRao7ETUouMSm5VZgR2mkSSSwHY3vZn77CbXhqXy0E4VhQoeSx5xR66R2q5/3FJ/2K1W/5s9BVklQkCoUaPQrX71ByrIEpWWCGtMNfGXDnGrLmcBpuZcZVJSN6RC7jkqaoAnz+blTcu6UAYlT7UpaMld/T+Q0MWaSRK4zoXZklr2Z+J/XzWx8E+ZcqsyiZItFcSaITcnsdzLgGpkVE0co09zdStiIasqsS6jsQgiWX14lrcta4NeCh6tq/baIowSncAYXEMA11OEeGtAEBmN4hld485T34r17H4vWNa+YOYE/8D5/AHTKj6I=</latexit><latexit sha1_base64="eRnW8dh8LHy8e3EdNVu4aDa196s=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaYmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KlODG+v63t7a+sbm1Xdop7+7tHxxWjo5bJs00wyZLRao7ETUouMSm5VZgR2mkSSSwHY3vZn77CbXhqXy0E4VhQoeSx5xR66R2q5/3FJ/2K1W/5s9BVklQkCoUaPQrX71ByrIEpWWCGtMNfGXDnGrLmcBpuZcZVJSN6RC7jkqaoAnz+blTcu6UAYlT7UpaMld/T+Q0MWaSRK4zoXZklr2Z+J/XzWx8E+ZcqsyiZItFcSaITcnsdzLgGpkVE0co09zdStiIasqsS6jsQgiWX14lrcta4NeCh6tq/baIowSncAYXEMA11OEeGtAEBmN4hld485T34r17H4vWNa+YOYE/8D5/AHTKj6I=</latexit>

⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

E:		policy	evalua=on	

I:	policy	improvement	

• Generalized	Policy	Itera+on	

V⇤,⇡⇤
<latexit sha1_base64="9deydxX9ySODBUwHnpWPiAiYNSo=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEIIlISEfRY9OKxgv2ANpbNdtou3WzC7kYpof/DiwdFvPpfvPlv3LQ5aOsLCw/vzDCzbxALro3rfjtLyyura+uFjeLm1vbObmlvv6GjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0U1Wbz6i0jyS92Ycox/SgeR9zqix1kOjm55Ozkgn5hl0S2W34k5FFsHLoQy5at3SV6cXsSREaZigWrc9NzZ+SpXhTOCk2Ek0xpSN6ADbFiUNUfvp9OoJObZOj/QjZZ80ZOr+nkhpqPU4DGxnSM1Qz9cy879aOzH9Kz/lMk4MSjZb1E8EMRHJIiA9rpAZMbZAmeL2VsKGVFFmbFBFG4I3/+VFaJxXPLfi3V2Uq9d5HAU4hCM4AQ8uoQq3UIM6MFDwDK/w5jw5L8678zFrXXLymQP4I+fzB4iRkd8=</latexit><latexit sha1_base64="9deydxX9ySODBUwHnpWPiAiYNSo=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEIIlISEfRY9OKxgv2ANpbNdtou3WzC7kYpof/DiwdFvPpfvPlv3LQ5aOsLCw/vzDCzbxALro3rfjtLyyura+uFjeLm1vbObmlvv6GjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0U1Wbz6i0jyS92Ycox/SgeR9zqix1kOjm55Ozkgn5hl0S2W34k5FFsHLoQy5at3SV6cXsSREaZigWrc9NzZ+SpXhTOCk2Ek0xpSN6ADbFiUNUfvp9OoJObZOj/QjZZ80ZOr+nkhpqPU4DGxnSM1Qz9cy879aOzH9Kz/lMk4MSjZb1E8EMRHJIiA9rpAZMbZAmeL2VsKGVFFmbFBFG4I3/+VFaJxXPLfi3V2Uq9d5HAU4hCM4AQ8uoQq3UIM6MFDwDK/w5jw5L8678zFrXXLymQP4I+fzB4iRkd8=</latexit><latexit sha1_base64="9deydxX9ySODBUwHnpWPiAiYNSo=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEIIlISEfRY9OKxgv2ANpbNdtou3WzC7kYpof/DiwdFvPpfvPlv3LQ5aOsLCw/vzDCzbxALro3rfjtLyyura+uFjeLm1vbObmlvv6GjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0U1Wbz6i0jyS92Ycox/SgeR9zqix1kOjm55Ozkgn5hl0S2W34k5FFsHLoQy5at3SV6cXsSREaZigWrc9NzZ+SpXhTOCk2Ek0xpSN6ADbFiUNUfvp9OoJObZOj/QjZZ80ZOr+nkhpqPU4DGxnSM1Qz9cy879aOzH9Kz/lMk4MSjZb1E8EMRHJIiA9rpAZMbZAmeL2VsKGVFFmbFBFG4I3/+VFaJxXPLfi3V2Uq9d5HAU4hCM4AQ8uoQq3UIM6MFDwDK/w5jw5L8678zFrXXLymQP4I+fzB4iRkd8=</latexit><latexit sha1_base64="9deydxX9ySODBUwHnpWPiAiYNSo=">AAAB9XicbZBNS8NAEIYnftb6VfXoZbEIIlISEfRY9OKxgv2ANpbNdtou3WzC7kYpof/DiwdFvPpfvPlv3LQ5aOsLCw/vzDCzbxALro3rfjtLyyura+uFjeLm1vbObmlvv6GjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0U1Wbz6i0jyS92Ycox/SgeR9zqix1kOjm55Ozkgn5hl0S2W34k5FFsHLoQy5at3SV6cXsSREaZigWrc9NzZ+SpXhTOCk2Ek0xpSN6ADbFiUNUfvp9OoJObZOj/QjZZ80ZOr+nkhpqPU4DGxnSM1Qz9cy879aOzH9Kz/lMk4MSjZb1E8EMRHJIiA9rpAZMbZAmeL2VsKGVFFmbFBFG4I3/+VFaJxXPLfi3V2Uq9d5HAU4hCM4AQ8uoQq3UIM6MFDwDK/w5jw5L8678zFrXXLymQP4I+fzB4iRkd8=</latexit>

op=mal	policy,	
op=mal	value	fn	

conceptual	view	



Terminology

•  state	value	func=on	V(s):			
- expected	returns	for	a	given	state,		under	a	given	policy					“how	good	is	a	state?”	
- for	our	determinis=c	example,		

•  value	itera+on,	with	bootstrapping:						
		

-  itera=ve	value	es=mates	depend	on	previous	value	es=mates	(!)	
•  priori+zed	sweeping:				order	updates	based	on	size	of	expected	change	in	V	
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V⇡(s) = E⇡[Gt|St = s]
<latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit>

V⇡(s) = G⇡(s)
<latexit sha1_base64="UdTCTEBQh8tRSf/AXI9BHdRpRGg=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoW5KIoJuhKILXVawD2hDmEyn7dDJJMxMhBKy8VfcuFDErZ/hzr9x2gbR1gMXzpxzL3PvCWLOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlktAGiXgk2wFWlDNBG5ppTtuxpDgMOG0Fo+uJ33qgUrFI3OtxTL0QDwTrM4K1kXz7oOmn3ZhlFXWCLtHNz8O3y07VmQItEjcnZchR9+3Pbi8iSUiFJhwr1XGdWHsplpoRTrNSN1E0xmSEB7RjqMAhVV46PSBDx0bpoX4kTQmNpurviRSHSo3DwHSGWA/VvDcR//M6ie5feCkTcaKpILOP+glHOkKTNFCPSUo0HxuCiWRmV0SGWGKiTWYlE4I7f/IiaZ5WXafq3p2Va1d5HEU4hCOogAvnUINbqEMDCGTwBC/waj1az9ab9T5rLVj5zD78gfXxDeSdlUs=</latexit><latexit sha1_base64="UdTCTEBQh8tRSf/AXI9BHdRpRGg=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoW5KIoJuhKILXVawD2hDmEyn7dDJJMxMhBKy8VfcuFDErZ/hzr9x2gbR1gMXzpxzL3PvCWLOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlktAGiXgk2wFWlDNBG5ppTtuxpDgMOG0Fo+uJ33qgUrFI3OtxTL0QDwTrM4K1kXz7oOmn3ZhlFXWCLtHNz8O3y07VmQItEjcnZchR9+3Pbi8iSUiFJhwr1XGdWHsplpoRTrNSN1E0xmSEB7RjqMAhVV46PSBDx0bpoX4kTQmNpurviRSHSo3DwHSGWA/VvDcR//M6ie5feCkTcaKpILOP+glHOkKTNFCPSUo0HxuCiWRmV0SGWGKiTWYlE4I7f/IiaZ5WXafq3p2Va1d5HEU4hCOogAvnUINbqEMDCGTwBC/waj1az9ab9T5rLVj5zD78gfXxDeSdlUs=</latexit><latexit sha1_base64="UdTCTEBQh8tRSf/AXI9BHdRpRGg=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoW5KIoJuhKILXVawD2hDmEyn7dDJJMxMhBKy8VfcuFDErZ/hzr9x2gbR1gMXzpxzL3PvCWLOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlktAGiXgk2wFWlDNBG5ppTtuxpDgMOG0Fo+uJ33qgUrFI3OtxTL0QDwTrM4K1kXz7oOmn3ZhlFXWCLtHNz8O3y07VmQItEjcnZchR9+3Pbi8iSUiFJhwr1XGdWHsplpoRTrNSN1E0xmSEB7RjqMAhVV46PSBDx0bpoX4kTQmNpurviRSHSo3DwHSGWA/VvDcR//M6ie5feCkTcaKpILOP+glHOkKTNFCPSUo0HxuCiWRmV0SGWGKiTWYlE4I7f/IiaZ5WXafq3p2Va1d5HEU4hCOogAvnUINbqEMDCGTwBC/waj1az9ab9T5rLVj5zD78gfXxDeSdlUs=</latexit><latexit sha1_base64="UdTCTEBQh8tRSf/AXI9BHdRpRGg=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoW5KIoJuhKILXVawD2hDmEyn7dDJJMxMhBKy8VfcuFDErZ/hzr9x2gbR1gMXzpxzL3PvCWLOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlktAGiXgk2wFWlDNBG5ppTtuxpDgMOG0Fo+uJ33qgUrFI3OtxTL0QDwTrM4K1kXz7oOmn3ZhlFXWCLtHNz8O3y07VmQItEjcnZchR9+3Pbi8iSUiFJhwr1XGdWHsplpoRTrNSN1E0xmSEB7RjqMAhVV46PSBDx0bpoX4kTQmNpurviRSHSo3DwHSGWA/VvDcR//M6ie5feCkTcaKpILOP+glHOkKTNFCPSUo0HxuCiWRmV0SGWGKiTWYlE4I7f/IiaZ5WXafq3p2Va1d5HEU4hCOogAvnUINbqEMDCGTwBC/waj1az9ab9T5rLVj5zD78gfXxDeSdlUs=</latexit>

Gt = rt+1 + �rt+2 + �2rt+3 + �3rt+4 + ...
<latexit sha1_base64="zgORYAN1dws9k4BBiq/UJBymq9k=">AAACM3icbZDLSsNAFIYnXmu9VV26GSyCIISkLehGKLpQXFWwF2hrmEyndehMEmZOhBL6Tm58EReCuFDEre/gtAmo1R8Gfr5zDmfO70eCa3CcZ2tufmFxaTm3kl9dW9/YLGxtN3QYK8rqNBShavlEM8EDVgcOgrUixYj0BWv6w7NJvXnHlOZhcA2jiHUlGQS8zykBg7zC5bkH+AQrL4FDd4wPcWdApCQpKH2Dm1KKyj9QOUWVCbJt2ysUHduZCv81bmaKKFPNKzx2eiGNJQuACqJ123Ui6CZEAaeCjfOdWLOI0CEZsLaxAZFMd5PpzWO8b0gP90NlXgB4Sn9OJERqPZK+6ZQEbvVsbQL/q7Vj6B93Ex5EMbCApov6scAQ4kmAuMcVoyBGxhCquPkrprdEEQom5rwJwZ09+a9plGzXsd2rSrF6msWRQ7toDx0gFx2hKrpANVRHFN2jJ/SK3qwH68V6tz7S1jkrm9lBv2R9fgE9T6Zk</latexit><latexit sha1_base64="zgORYAN1dws9k4BBiq/UJBymq9k=">AAACM3icbZDLSsNAFIYnXmu9VV26GSyCIISkLehGKLpQXFWwF2hrmEyndehMEmZOhBL6Tm58EReCuFDEre/gtAmo1R8Gfr5zDmfO70eCa3CcZ2tufmFxaTm3kl9dW9/YLGxtN3QYK8rqNBShavlEM8EDVgcOgrUixYj0BWv6w7NJvXnHlOZhcA2jiHUlGQS8zykBg7zC5bkH+AQrL4FDd4wPcWdApCQpKH2Dm1KKyj9QOUWVCbJt2ysUHduZCv81bmaKKFPNKzx2eiGNJQuACqJ123Ui6CZEAaeCjfOdWLOI0CEZsLaxAZFMd5PpzWO8b0gP90NlXgB4Sn9OJERqPZK+6ZQEbvVsbQL/q7Vj6B93Ex5EMbCApov6scAQ4kmAuMcVoyBGxhCquPkrprdEEQom5rwJwZ09+a9plGzXsd2rSrF6msWRQ7toDx0gFx2hKrpANVRHFN2jJ/SK3qwH68V6tz7S1jkrm9lBv2R9fgE9T6Zk</latexit><latexit sha1_base64="zgORYAN1dws9k4BBiq/UJBymq9k=">AAACM3icbZDLSsNAFIYnXmu9VV26GSyCIISkLehGKLpQXFWwF2hrmEyndehMEmZOhBL6Tm58EReCuFDEre/gtAmo1R8Gfr5zDmfO70eCa3CcZ2tufmFxaTm3kl9dW9/YLGxtN3QYK8rqNBShavlEM8EDVgcOgrUixYj0BWv6w7NJvXnHlOZhcA2jiHUlGQS8zykBg7zC5bkH+AQrL4FDd4wPcWdApCQpKH2Dm1KKyj9QOUWVCbJt2ysUHduZCv81bmaKKFPNKzx2eiGNJQuACqJ123Ui6CZEAaeCjfOdWLOI0CEZsLaxAZFMd5PpzWO8b0gP90NlXgB4Sn9OJERqPZK+6ZQEbvVsbQL/q7Vj6B93Ex5EMbCApov6scAQ4kmAuMcVoyBGxhCquPkrprdEEQom5rwJwZ09+a9plGzXsd2rSrF6msWRQ7toDx0gFx2hKrpANVRHFN2jJ/SK3qwH68V6tz7S1jkrm9lBv2R9fgE9T6Zk</latexit><latexit sha1_base64="zgORYAN1dws9k4BBiq/UJBymq9k=">AAACM3icbZDLSsNAFIYnXmu9VV26GSyCIISkLehGKLpQXFWwF2hrmEyndehMEmZOhBL6Tm58EReCuFDEre/gtAmo1R8Gfr5zDmfO70eCa3CcZ2tufmFxaTm3kl9dW9/YLGxtN3QYK8rqNBShavlEM8EDVgcOgrUixYj0BWv6w7NJvXnHlOZhcA2jiHUlGQS8zykBg7zC5bkH+AQrL4FDd4wPcWdApCQpKH2Dm1KKyj9QOUWVCbJt2ysUHduZCv81bmaKKFPNKzx2eiGNJQuACqJ123Ui6CZEAaeCjfOdWLOI0CEZsLaxAZFMd5PpzWO8b0gP90NlXgB4Sn9OJERqPZK+6ZQEbvVsbQL/q7Vj6B93Ex5EMbCApov6scAQ4kmAuMcVoyBGxhCquPkrprdEEQom5rwJwZ09+a9plGzXsd2rSrF6msWRQ7toDx0gFx2hKrpANVRHFN2jJ/SK3qwH68V6tz7S1jkrm9lBv2R9fgE9T6Zk</latexit>

Gt = rt+1 + �(rt+2 + �rt+3 + �2rt+4 + ...)
<latexit sha1_base64="khi/yKwLfmZzCHGmizoLmptgDA8="></latexit><latexit sha1_base64="khi/yKwLfmZzCHGmizoLmptgDA8="></latexit><latexit sha1_base64="khi/yKwLfmZzCHGmizoLmptgDA8="></latexit><latexit sha1_base64="khi/yKwLfmZzCHGmizoLmptgDA8="></latexit>

Gt = rt+1 + �Gt+1
<latexit sha1_base64="XBBva/lxwZlRfbJOysm/N6cZwbM=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSyCUCiJCHoRih7qsYJthTaEzXbTLt1Nwu5EKKE3L/4VLx4U8epf8Oa/cdvmoK0PBh7vzTAzL0gE1+A431ZhaXllda24XtrY3NresXf3WjpOFWVNGotY3QdEM8Ej1gQOgt0nihEZCNYOhtcTv/3AlOZxdAejhHmS9CMeckrASL59WPcBX2LlZ1Bxx7iCu30iJcH1meDbZafqTIEXiZuTMsrR8O2vbi+mqWQRUEG07rhOAl5GFHAq2LjUTTVLCB2SPusYGhHJtJdN/xjjY6P0cBgrUxHgqfp7IiNS65EMTKckMNDz3kT8z+ukEF54GY+SFFhEZ4vCVGCI8SQU3OOKURAjQwhV3NyK6YAoQsFEVzIhuPMvL5LWadV1qu7tWbl2lcdRRAfoCJ0gF52jGrpBDdREFD2iZ/SK3qwn68V6tz5mrQUrn9lHf2B9/gDUvpdf</latexit><latexit sha1_base64="XBBva/lxwZlRfbJOysm/N6cZwbM=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSyCUCiJCHoRih7qsYJthTaEzXbTLt1Nwu5EKKE3L/4VLx4U8epf8Oa/cdvmoK0PBh7vzTAzL0gE1+A431ZhaXllda24XtrY3NresXf3WjpOFWVNGotY3QdEM8Ej1gQOgt0nihEZCNYOhtcTv/3AlOZxdAejhHmS9CMeckrASL59WPcBX2LlZ1Bxx7iCu30iJcH1meDbZafqTIEXiZuTMsrR8O2vbi+mqWQRUEG07rhOAl5GFHAq2LjUTTVLCB2SPusYGhHJtJdN/xjjY6P0cBgrUxHgqfp7IiNS65EMTKckMNDz3kT8z+ukEF54GY+SFFhEZ4vCVGCI8SQU3OOKURAjQwhV3NyK6YAoQsFEVzIhuPMvL5LWadV1qu7tWbl2lcdRRAfoCJ0gF52jGrpBDdREFD2iZ/SK3qwn68V6tz5mrQUrn9lHf2B9/gDUvpdf</latexit><latexit sha1_base64="XBBva/lxwZlRfbJOysm/N6cZwbM=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSyCUCiJCHoRih7qsYJthTaEzXbTLt1Nwu5EKKE3L/4VLx4U8epf8Oa/cdvmoK0PBh7vzTAzL0gE1+A431ZhaXllda24XtrY3NresXf3WjpOFWVNGotY3QdEM8Ej1gQOgt0nihEZCNYOhtcTv/3AlOZxdAejhHmS9CMeckrASL59WPcBX2LlZ1Bxx7iCu30iJcH1meDbZafqTIEXiZuTMsrR8O2vbi+mqWQRUEG07rhOAl5GFHAq2LjUTTVLCB2SPusYGhHJtJdN/xjjY6P0cBgrUxHgqfp7IiNS65EMTKckMNDz3kT8z+ukEF54GY+SFFhEZ4vCVGCI8SQU3OOKURAjQwhV3NyK6YAoQsFEVzIhuPMvL5LWadV1qu7tWbl2lcdRRAfoCJ0gF52jGrpBDdREFD2iZ/SK3qwn68V6tz5mrQUrn9lHf2B9/gDUvpdf</latexit><latexit sha1_base64="XBBva/lxwZlRfbJOysm/N6cZwbM=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSyCUCiJCHoRih7qsYJthTaEzXbTLt1Nwu5EKKE3L/4VLx4U8epf8Oa/cdvmoK0PBh7vzTAzL0gE1+A431ZhaXllda24XtrY3NresXf3WjpOFWVNGotY3QdEM8Ej1gQOgt0nihEZCNYOhtcTv/3AlOZxdAejhHmS9CMeckrASL59WPcBX2LlZ1Bxx7iCu30iJcH1meDbZafqTIEXiZuTMsrR8O2vbi+mqWQRUEG07rhOAl5GFHAq2LjUTTVLCB2SPusYGhHJtJdN/xjjY6P0cBgrUxHgqfp7IiNS65EMTKckMNDz3kT8z+ukEF54GY+SFFhEZ4vCVGCI8SQU3OOKURAjQwhV3NyK6YAoQsFEVzIhuPMvL5LWadV1qu7tWbl2lcdRRAfoCJ0gF52jGrpBDdREFD2iZ/SK3qwn68V6tz5mrQUrn9lHf2B9/gDUvpdf</latexit>

similarly	for	the	value	func=ons	

Vk+1(s) = r + �Vk(s
0)

<latexit sha1_base64="2stfTWYKc8zmIsp0R9xjPxgu8QQ=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFjElkJJRNCLUPTisYJNhTaEzXbbLtndhN2NUEKPXvwrXjwo4tWf4M1/47bNQVsfDDzem2FmXpgwqrTjfFuFpeWV1bXiemljc2t7x97d81ScSkxaOGaxvA+RIowK0tJUM3KfSIJ4yEg7jK4nfvuBSEVjcadHCfE5GgjapxhpIwX2oRdkUc0dV1QVXkIJa7A7QJwj6AVRRZ1UA7vs1J0p4CJxc1IGOZqB/dXtxTjlRGjMkFId10m0nyGpKWZkXOqmiiQIR2hAOoYKxInys+kjY3hslB7sx9KU0HCq/p7IEFdqxEPTyZEeqnlvIv7ndVLdv/AzKpJUE4Fni/opgzqGk1Rgj0qCNRsZgrCk5laIh0girE12JROCO//yIvFO665Td2/Pyo2rPI4iOABHoAJccA4a4AY0QQtg8AiewSt4s56sF+vd+pi1Fqx8Zh/8gfX5A1rLlv0=</latexit><latexit sha1_base64="2stfTWYKc8zmIsp0R9xjPxgu8QQ=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFjElkJJRNCLUPTisYJNhTaEzXbbLtndhN2NUEKPXvwrXjwo4tWf4M1/47bNQVsfDDzem2FmXpgwqrTjfFuFpeWV1bXiemljc2t7x97d81ScSkxaOGaxvA+RIowK0tJUM3KfSIJ4yEg7jK4nfvuBSEVjcadHCfE5GgjapxhpIwX2oRdkUc0dV1QVXkIJa7A7QJwj6AVRRZ1UA7vs1J0p4CJxc1IGOZqB/dXtxTjlRGjMkFId10m0nyGpKWZkXOqmiiQIR2hAOoYKxInys+kjY3hslB7sx9KU0HCq/p7IEFdqxEPTyZEeqnlvIv7ndVLdv/AzKpJUE4Fni/opgzqGk1Rgj0qCNRsZgrCk5laIh0girE12JROCO//yIvFO665Td2/Pyo2rPI4iOABHoAJccA4a4AY0QQtg8AiewSt4s56sF+vd+pi1Fqx8Zh/8gfX5A1rLlv0=</latexit><latexit sha1_base64="2stfTWYKc8zmIsp0R9xjPxgu8QQ=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFjElkJJRNCLUPTisYJNhTaEzXbbLtndhN2NUEKPXvwrXjwo4tWf4M1/47bNQVsfDDzem2FmXpgwqrTjfFuFpeWV1bXiemljc2t7x97d81ScSkxaOGaxvA+RIowK0tJUM3KfSIJ4yEg7jK4nfvuBSEVjcadHCfE5GgjapxhpIwX2oRdkUc0dV1QVXkIJa7A7QJwj6AVRRZ1UA7vs1J0p4CJxc1IGOZqB/dXtxTjlRGjMkFId10m0nyGpKWZkXOqmiiQIR2hAOoYKxInys+kjY3hslB7sx9KU0HCq/p7IEFdqxEPTyZEeqnlvIv7ndVLdv/AzKpJUE4Fni/opgzqGk1Rgj0qCNRsZgrCk5laIh0girE12JROCO//yIvFO665Td2/Pyo2rPI4iOABHoAJccA4a4AY0QQtg8AiewSt4s56sF+vd+pi1Fqx8Zh/8gfX5A1rLlv0=</latexit><latexit sha1_base64="2stfTWYKc8zmIsp0R9xjPxgu8QQ=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFjElkJJRNCLUPTisYJNhTaEzXbbLtndhN2NUEKPXvwrXjwo4tWf4M1/47bNQVsfDDzem2FmXpgwqrTjfFuFpeWV1bXiemljc2t7x97d81ScSkxaOGaxvA+RIowK0tJUM3KfSIJ4yEg7jK4nfvuBSEVjcadHCfE5GgjapxhpIwX2oRdkUc0dV1QVXkIJa7A7QJwj6AVRRZ1UA7vs1J0p4CJxc1IGOZqB/dXtxTjlRGjMkFId10m0nyGpKWZkXOqmiiQIR2hAOoYKxInys+kjY3hslB7sx9KU0HCq/p7IEFdqxEPTyZEeqnlvIv7ndVLdv/AzKpJUE4Fni/opgzqGk1Rgj0qCNRsZgrCk5laIh0girE12JROCO//yIvFO665Td2/Pyo2rPI4iOABHoAJccA4a4AY0QQtg8AiewSt4s56sF+vd+pi1Fqx8Zh/8gfX5A1rLlv0=</latexit>

for	each	itera=on	k	
					for	each	state	s	

2	 4	6	



Terminology

• discount	factor	
- allows	for	con=nuing	episodes,	i.e.,	infinite	length,	
which	would	otherwise	produce	a	poten=ally	infinite	return	

- probability	of	episode	con=nuing	at	any	given	=me	
- preference	for	current	rewards	over	future	rewards,		
given	that	there	may	be	more	uncertainty	about	the	future	rewards	

•  experience		tuples	
	

- from	state	s,	we	took	ac=on	a,	and	received	reward	r	and	ended	in	state	s’	

55	

0  �  1
<latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit><latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit><latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit><latexit sha1_base64="lvIGenHgLJCROdPcxUY9vQTkQ5U=">AAAB/XicbZDLSgMxFIbP1Futt/GycxMsgqsyI4Iui25cVrCt0BlKJs20oUlmTDJCHYqv4saFIm59D3e+jWk7C239IfDxn3M4J3+UcqaN5307paXlldW18nplY3Nre8fd3WvpJFOENknCE3UXYU05k7RpmOH0LlUUi4jTdjS8mtTbD1RplshbM0ppKHBfspgRbKzVdQ88FHB6j4I+FgLP2O+6Va/mTYUWwS+gCoUaXfcr6CUkE1QawrHWHd9LTZhjZRjhdFwJMk1TTIa4TzsWJRZUh/n0+jE6tk4PxYmyTxo0dX9P5FhoPRKR7RTYDPR8bWL+V+tkJr4IcybTzFBJZovijCOToEkUqMcUJYaPLGCimL0VkQFWmBgbWMWG4M9/eRFapzXfq/k3Z9X6ZRFHGQ7hCE7Ah3OowzU0oAkEHuEZXuHNeXJenHfnY9ZacoqZffgj5/MHeNuT7w==</latexit>

(s, a, r, s0)
<latexit sha1_base64="QJCaur96PhCHl7ftNmGaEhR7jdg=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAjhLArgh6DXjxGMA9MltA7mU2GzM4uM7NCCPkLLx4U8erfePNvnCR70MSChqKqm+6uIBFcG9f9dlZW19Y3NnNb+e2d3b39wsFhQ8epoqxOYxGrVoCaCS5Z3XAjWCtRDKNAsGYwvJ36zSemNI/lgxklzI+wL3nIKRorPZZ0GcuqrM/Ou4WiW3FnIMvEy0gRMtS6ha9OL6ZpxKShArVue25i/DEqw6lgk3wn1SxBOsQ+a1sqMWLaH88unpBTq/RIGCtb0pCZ+ntijJHWoyiwnRGagV70puJ/Xjs14bU/5jJJDZN0vihMBTExmb5PelwxasTIEqSK21sJHaBCamxIeRuCt/jyMmlcVDy34t1fFqs3WRw5OIYTKIEHV1CFO6hBHShIeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwCj84+T</latexit><latexit sha1_base64="QJCaur96PhCHl7ftNmGaEhR7jdg=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAjhLArgh6DXjxGMA9MltA7mU2GzM4uM7NCCPkLLx4U8erfePNvnCR70MSChqKqm+6uIBFcG9f9dlZW19Y3NnNb+e2d3b39wsFhQ8epoqxOYxGrVoCaCS5Z3XAjWCtRDKNAsGYwvJ36zSemNI/lgxklzI+wL3nIKRorPZZ0GcuqrM/Ou4WiW3FnIMvEy0gRMtS6ha9OL6ZpxKShArVue25i/DEqw6lgk3wn1SxBOsQ+a1sqMWLaH88unpBTq/RIGCtb0pCZ+ntijJHWoyiwnRGagV70puJ/Xjs14bU/5jJJDZN0vihMBTExmb5PelwxasTIEqSK21sJHaBCamxIeRuCt/jyMmlcVDy34t1fFqs3WRw5OIYTKIEHV1CFO6hBHShIeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwCj84+T</latexit><latexit sha1_base64="QJCaur96PhCHl7ftNmGaEhR7jdg=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAjhLArgh6DXjxGMA9MltA7mU2GzM4uM7NCCPkLLx4U8erfePNvnCR70MSChqKqm+6uIBFcG9f9dlZW19Y3NnNb+e2d3b39wsFhQ8epoqxOYxGrVoCaCS5Z3XAjWCtRDKNAsGYwvJ36zSemNI/lgxklzI+wL3nIKRorPZZ0GcuqrM/Ou4WiW3FnIMvEy0gRMtS6ha9OL6ZpxKShArVue25i/DEqw6lgk3wn1SxBOsQ+a1sqMWLaH88unpBTq/RIGCtb0pCZ+ntijJHWoyiwnRGagV70puJ/Xjs14bU/5jJJDZN0vihMBTExmb5PelwxasTIEqSK21sJHaBCamxIeRuCt/jyMmlcVDy34t1fFqs3WRw5OIYTKIEHV1CFO6hBHShIeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwCj84+T</latexit><latexit sha1_base64="QJCaur96PhCHl7ftNmGaEhR7jdg=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAjhLArgh6DXjxGMA9MltA7mU2GzM4uM7NCCPkLLx4U8erfePNvnCR70MSChqKqm+6uIBFcG9f9dlZW19Y3NnNb+e2d3b39wsFhQ8epoqxOYxGrVoCaCS5Z3XAjWCtRDKNAsGYwvJ36zSemNI/lgxklzI+wL3nIKRorPZZ0GcuqrM/Ou4WiW3FnIMvEy0gRMtS6ha9OL6ZpxKShArVue25i/DEqw6lgk3wn1SxBOsQ+a1sqMWLaH88unpBTq/RIGCtb0pCZ+ntijJHWoyiwnRGagV70puJ/Xjs14bU/5jJJDZN0vihMBTExmb5PelwxasTIEqSK21sJHaBCamxIeRuCt/jyMmlcVDy34t1fFqs3WRw5OIYTKIEHV1CFO6hBHShIeIZXeHO08+K8Ox/z1hUnmzmCP3A+fwCj84+T</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> s0

<latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit><latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit><latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit><latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>
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a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

a2
<latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit>

s1
<latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit>

s2
<latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit>

s3
<latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit>

s4
<latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit>

s5
<latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit>

r=1	

r=0,-1	

r=-2	

0.2	

0.3	
0.5	

p(s0, r|s1, a1)
<latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit><latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit><latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit><latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit>

when	in	state							and	taking	ac=on	
what	is	the	probability	of	ending	up	
in	state							and	receiving	reward		

s1
<latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit>

a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

s0
<latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit><latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit><latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit><latexit sha1_base64="QouzYuDeOpH+mh2xCQZTrHplccs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB3PeL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6rnlv17muV+k0eRxFO4BQuwIMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AD8njSg=</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

dynamics	func=on:	
“state	transi=on	model”	

																		next	state		reward	
		0.2																																1	
		0.4																																0	
		0.1																																-1	
		0.3																																-2	

s2
<latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit>

s3
<latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit>

s3
<latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit>

s4
<latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit>

p(s0, r|s1, a1)
<latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit><latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit><latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit><latexit sha1_base64="I0skQ11ElRU4AaiqRoaNfyQT0Cw=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYxQgg7Iugx6MVjBPOAZFlmJ7PJkNkHM7NCXPMlXjwo4tVP8ebfOEn2oIkFDUVVN91dfiK40o7zba2srq1vbBa2its7u3sle/+gpeJUUtaksYhlxyeKCR6xpuZasE4iGQl9wdr+6Gbqtx+YVDyO7vU4YW5IBhEPOCXaSJ5dSirqtCqflIerxMNnnl12as4MaJngnJQhR8Ozv3r9mKYhizQVRKkudhLtZkRqTgWbFHupYgmhIzJgXUMjEjLlZrPDJ+jEKH0UxNJUpNFM/T2RkVCpceibzpDooVr0puJ/XjfVwZWb8ShJNYvofFGQCqRjNE0B9blkVIuxIYRKbm5FdEgkodpkVTQh4MWXl0nrvIadGr67KNev8zgKcATHUAEMl1CHW2hAEyik8Ayv8GY9Wi/Wu/Uxb12x8plD+APr8wfBgJHW</latexit>

sums	to	1	

V⇡(s) = E⇡[Gt|St = s]
<latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit>

V⇡,k+1(s) =
X

s0,r

p(s0, r|s, a)[r + �V⇡,k(s
0)]

<latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit><latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit><latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit><latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit>

The	value	func=on	provides	the		expected	returns	



Common “backup diagram”

57	

possible	ac=ons	

distribu=on	of	state	transi=ons,	
due	to	stochas=c	dynamics,	
with	unique	rewards	

[Su@on,	p81]	

a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

a2
<latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit>

s1
<latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit>

s2
<latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit>

s3
<latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit>

s4
<latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit>

s5
<latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit>
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model-based:					all	state-transi=ons	and	rewards	are	known	in	advance,	follow	some	known	distribu=on	
model-free:				state-transi=ons	and	rewards	are	not	known			[therefore	need	to	discover	these	thru	experience!]	
most	basic	RL:			model-free);							More	advanced:		model-based	methods	learn	an	approximate	models	for	p()	
	

V⇡(s) = E⇡[Gt|St = s]
<latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit><latexit sha1_base64="T0d977gGalxBbQbuROno54ll3Qg=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFMoiuiyon1AG8JkOm2HTh7M3Agl5hfc+CtuXCji1p07/8ZJm4W2HrhwOOde7r3HiwRXYFnfxsLi0vLKamGtuL6xubVt7uw2VRhLyho0FKFse0QxwQPWAA6CtSPJiO8J1vJGF5nfumdS8TC4g3HEHJ8MAt7nlICWXLPcdJNuxNOyOsJV3PUJDD0vuUynaufKhYdbF6rKcc2SVbEmwPPEzkkJ5ai75le3F9LYZwFQQZTq2FYETkIkcCpYWuzGikWEjsiAdTQNiM+Uk0w+SvGhVnq4H0pdAeCJ+nsiIb5SY9/TndnJatbLxP+8Tgz9MyfhQRQDC+h0UT8WGEKcxYN7XDIKYqwJoZLrWzEdEkko6BCLOgR79uV50jyu2FbFvjkp1c7zOApoHx2gMrLRKaqha1RHDUTRI3pGr+jNeDJejHfjY9q6YOQze+gPjM8f7XedFQ==</latexit>

V⇡,k+1(s) =
X

s0,r

p(s0, r|s, a)[r + �V⇡,k(s
0)]

<latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit><latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit><latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit><latexit sha1_base64="8JvhaBY3XB4sH6Q7+hJGEyAe7XU="></latexit>

a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

a2
<latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit>

s1
<latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit>

s2
<latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit>

s3
<latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit><latexit sha1_base64="XWp2+zdGiXi7m3GXPw46wf/b3Ak=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/cermqN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/LqI6p</latexit>

s4
<latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit><latexit sha1_base64="5maY7HNpCtsEwyWwWljUCTOn96I=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20r+qeW/ceGrXmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/NLY6q</latexit>

s5
<latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit><latexit sha1_base64="AoP4gyMIlmyy7cD3TIW/lLxkZs8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJN/38atqv1ty6OwdZJV5BalCg2a9+9QYJy2KukElqTNdzUwxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fuyUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKObIBcqzZArtlgUZZJgQmafk4HQnKGcWEKZFvZWwkZUU4Y2n4oNwVt+eZW0LuqeW/ceLmuN2yKOMpzAKZyDB9fQgHtogg8MBDzDK7w5ynlx3p2PRWvJKWaO4Q+czx/Oso6r</latexit>

r=1	

r=0	

r=-2	

0.2	

0.3	
0.5	

a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

a2
<latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit>

s1
<latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit><latexit sha1_base64="74/5ryLy7rv4hfaCJ57+tAHgIZ0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfT9vlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AQQSjZs=</latexit>

??	

??	

Model-free



Determining the best returns for every state 
(“Dynamic Programming” because the model is known)
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“Bellman Backups”



Final best returns for all states
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OpLmal Policy    (implicit in opLmal value fn)
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Vk+1(s) = max

a
(r + �Vk(s

0
))

<latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit><latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit><latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit><latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit>

value	fn	update:	

related	implicit	policy:	 ⇡k+1(s) = argmax

a
(r + �Vk(s

0
))

<latexit sha1_base64="MaAxU3iDQgiWXUQwUHii58jo9GM=">AAACFXicbVDLSgNBEJyNrxhfqx69DAYxIRJ2RdCLEPTiMYJ5QDYsvZNJMmRmd5mZFcOSn/Dir3jxoIhXwZt/4+Rx0MSChqKqm+6uIOZMacf5tjJLyyura9n13Mbm1vaOvbtXV1EiCa2RiEeyGYCinIW0ppnmtBlLCiLgtBEMrsd+455KxaLwTg9j2hbQC1mXEdBG8u0TL2Z+Oii5o4Iq4kvsgexhT8CDDwVZ8nogBOC6Pyio42LRt/NO2ZkALxJ3RvJohqpvf3mdiCSChppwUKrlOrFupyA1I5yOcl6iaAxkAD3aMjQEQVU7nXw1wkdG6eBuJE2FGk/U3xMpCKWGIjCdAnRfzXtj8T+vlejuRTtlYZxoGpLpom7CsY7wOCLcYZISzYeGAJHM3IpJHyQQbYLMmRDc+ZcXSf207Dpl9/YsX7maxZFFB+gQFZCLzlEF3aAqqiGCHtEzekVv1pP1Yr1bH9PWjDWb2Ud/YH3+AI66nIc=</latexit><latexit sha1_base64="MaAxU3iDQgiWXUQwUHii58jo9GM=">AAACFXicbVDLSgNBEJyNrxhfqx69DAYxIRJ2RdCLEPTiMYJ5QDYsvZNJMmRmd5mZFcOSn/Dir3jxoIhXwZt/4+Rx0MSChqKqm+6uIOZMacf5tjJLyyura9n13Mbm1vaOvbtXV1EiCa2RiEeyGYCinIW0ppnmtBlLCiLgtBEMrsd+455KxaLwTg9j2hbQC1mXEdBG8u0TL2Z+Oii5o4Iq4kvsgexhT8CDDwVZ8nogBOC6Pyio42LRt/NO2ZkALxJ3RvJohqpvf3mdiCSChppwUKrlOrFupyA1I5yOcl6iaAxkAD3aMjQEQVU7nXw1wkdG6eBuJE2FGk/U3xMpCKWGIjCdAnRfzXtj8T+vlejuRTtlYZxoGpLpom7CsY7wOCLcYZISzYeGAJHM3IpJHyQQbYLMmRDc+ZcXSf207Dpl9/YsX7maxZFFB+gQFZCLzlEF3aAqqiGCHtEzekVv1pP1Yr1bH9PWjDWb2Ud/YH3+AI66nIc=</latexit><latexit sha1_base64="MaAxU3iDQgiWXUQwUHii58jo9GM=">AAACFXicbVDLSgNBEJyNrxhfqx69DAYxIRJ2RdCLEPTiMYJ5QDYsvZNJMmRmd5mZFcOSn/Dir3jxoIhXwZt/4+Rx0MSChqKqm+6uIOZMacf5tjJLyyura9n13Mbm1vaOvbtXV1EiCa2RiEeyGYCinIW0ppnmtBlLCiLgtBEMrsd+455KxaLwTg9j2hbQC1mXEdBG8u0TL2Z+Oii5o4Iq4kvsgexhT8CDDwVZ8nogBOC6Pyio42LRt/NO2ZkALxJ3RvJohqpvf3mdiCSChppwUKrlOrFupyA1I5yOcl6iaAxkAD3aMjQEQVU7nXw1wkdG6eBuJE2FGk/U3xMpCKWGIjCdAnRfzXtj8T+vlejuRTtlYZxoGpLpom7CsY7wOCLcYZISzYeGAJHM3IpJHyQQbYLMmRDc+ZcXSf207Dpl9/YsX7maxZFFB+gQFZCLzlEF3aAqqiGCHtEzekVv1pP1Yr1bH9PWjDWb2Ud/YH3+AI66nIc=</latexit><latexit sha1_base64="MaAxU3iDQgiWXUQwUHii58jo9GM=">AAACFXicbVDLSgNBEJyNrxhfqx69DAYxIRJ2RdCLEPTiMYJ5QDYsvZNJMmRmd5mZFcOSn/Dir3jxoIhXwZt/4+Rx0MSChqKqm+6uIOZMacf5tjJLyyura9n13Mbm1vaOvbtXV1EiCa2RiEeyGYCinIW0ppnmtBlLCiLgtBEMrsd+455KxaLwTg9j2hbQC1mXEdBG8u0TL2Z+Oii5o4Iq4kvsgexhT8CDDwVZ8nogBOC6Pyio42LRt/NO2ZkALxJ3RvJohqpvf3mdiCSChppwUKrlOrFupyA1I5yOcl6iaAxkAD3aMjQEQVU7nXw1wkdG6eBuJE2FGk/U3xMpCKWGIjCdAnRfzXtj8T+vlejuRTtlYZxoGpLpom7CsY7wOCLcYZISzYeGAJHM3IpJHyQQbYLMmRDc+ZcXSf207Dpl9/YsX7maxZFFB+gQFZCLzlEF3aAqqiGCHtEzekVv1pP1Yr1bH9PWjDWb2Ud/YH3+AI66nIc=</latexit>



OpLmal Policy
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More DefiniLons

• Bellman	backup:			a	local	itera=ve	improvement	of	the	value	func=on	
- determinis=c	case:	

- stochas=c	case:	

64	

Vk+1(s) = max

a
(

X

s0,r

p(s0, r|s, a) [r(s, a) + �Vk(s
0
)]

<latexit sha1_base64="SSnJnImH+aqyuuBf47UjXtiJovs="></latexit><latexit sha1_base64="SSnJnImH+aqyuuBf47UjXtiJovs="></latexit><latexit sha1_base64="SSnJnImH+aqyuuBf47UjXtiJovs="></latexit><latexit sha1_base64="SSnJnImH+aqyuuBf47UjXtiJovs="></latexit>

Vk+1(s) = max

a
(r + �Vk(s

0
))

<latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit><latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit><latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit><latexit sha1_base64="J7cjfr1n9QWZieNMVx9yWTqUAdQ=">AAACDnicbVA9SwNBEN2LXzF+RS1tFkMwIRDuRNBGCNpYRjAfkAvH3GaTLNm9O3b3xHDkF9j4V2wsFLG1tvPfuEmu0MQHA4/3ZpiZ50ecKW3b31ZmZXVtfSO7mdva3tndy+8fNFUYS0IbJOShbPugKGcBbWimOW1HkoLwOW35o+up37qnUrEwuNPjiHYFDALWZwS0kbx8seklo4ozKakyvsSugAcPSrLiDkAIwE1vVFIn5bKXL9hVewa8TJyUFFCKupf/cnshiQUNNOGgVMexI91NQGpGOJ3k3FjRCMgIBrRjaACCqm4ye2eCi0bp4X4oTQUaz9TfEwkIpcbCN50C9FAtelPxP68T6/5FN2FBFGsakPmifsyxDvE0G9xjkhLNx4YAkczciskQJBBtEsyZEJzFl5dJ87Tq2FXn9qxQu0rjyKIjdIxKyEHnqIZuUB01EEGP6Bm9ojfryXqx3q2PeWvGSmcO0R9Ynz87Dpms</latexit>



Policy ObjecLve FuncLons 
(what is the overall thing that we wish to opLmize?) 
•  episodic	environments:			use	the	start	value	

•  con=nuing	environments,			e.g.,	learning	how	to	walk	
- average	value	

- average	reward	per	=me-step		(largely	equivalent;		we’ll	typically	use	this)	

65	~[Silver]	
for	a	stochas=c	policy	



Value IteraLon:   iteraLve Bellman backups unLl convergence 
(note:  requires a model!)

66	[Su@on,	p83]	



Remarks

•  in	general,	need	repeated	sweeps	through	all	states		(our	case:	one	sweep)	
• dynamic	programming:			all	states,	ac=ons	are	visited;		dynamics	known	
- discrete	states	and	ac=ons:				planning	on	a	graph;	Viterbi	algorithm	
- con=nuous	states	and	ac=ons	

o  linear	system,	quadra=c	cost	func=on:				Linear	Quadra=c	Regulator		(known	op=mal	solu=on)	
o more	arbitrary	dynamics	and	costs:			Hamilton-Jacobi	solvers		(for	low-D	systems)	

•  construc=ng	the	policy	requires	knowing	the	dynamics	model,	p():	

			But	in	general	“model	free”	RL,		we	don’t	know	the	model,	
	
	 67	



68	

[ h@ps://www.slideshare.net/HarukiNishimura/stochas=c-control-and-informa=on-theore=c-duali=es-complete-version]	

Solve	an	n-dimensional	PDE	that	
defines	the	value	func=on	in	the	
state	space.	



Hamilton-Jacobi-Bellman equaLons

•  con=nuous-state,	con=nuous-ac=on	problems	
•  a	non-linear	PDE	(par=al	differen=al	equa=on)	in	the	value	func=on,	
whose	solu=on	is	the	value	func=on	itself	
•  Eikonal	equa=on	(op=cs!)	is	a	par=cular	case	of	HJB	equa=ons	
• numerical	solu=ons,	oren	using	level-set	methods	
- solu=on	evolves	backwards	in	=me	
- compute	level	sets	in	the	value	func=on	

•  feasible	in	low-D	spaces,	e.g.,		<=		7D	
•  see	Ian	Mitchell’s	work	

69	



RL algorithm aaributes

•  state	space:		discrete	vs	con=nuous	
•  ac=on	space:		discrete	vs	con=nuous	
•  environment:				stochas=c			vs		determinis=c	
•  task:			episodic			vs			con=nuing	
•  policy:				stochas=c			vs			determinis=c	
•  learning:				model-free		vs		model-based	
•  learning:				with-cri=c				vs			without-cri=c	
•  learning:				on-policy		vs			off-policy	
•  learning:				tabula	rasa			vs			with	demonstra=ons	
•  learning:				simula=on			vs				real-world	

70	



Learning with State-AcLon Values:  Q(s,a) 
(store cost-to-go on the edges)
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18	

Qk+1(s, a) = r + �max

a0
(Qk(s

0, a0))
<latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit><latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit><latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit><latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit>



State-AcLon Value funcLon:   Q(s,a) 
(equivalently called “AcLon Value” funcLon)
•  caches	the	expected	results	of	each	possible	ac=on	

•  think	of	having	N	value	func=ons,	one	for	the	outcome	of	each	ac=on	
• policy	then	becomes	trivial:	

	
• Bellman	backup	
- determinis=c	case:	
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Q⇡(s, a) = E⇡[Gt|St = s, at = a]
<latexit sha1_base64="n2/wGfn2/BaT5zF/XbJwaSx+m3Q=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVpMyIoJtCUUSXLdoHzAxDJk3b0MyD5I5Qxv6GG3/FjQtFXOrKvzF9LLT1QMLhnHu5954gEVyBZX0bC4tLyyurubX8+sbm1ra5s9tQcSopq9NYxLIVEMUEj1gdOAjWSiQjYSBYM+hfjvzmPZOKx9EdDBLmhaQb8Q6nBLTkm1bNz9yED4vqmBzhMnZDAr0gyK6GE9259uHh1oey9vVPPN8sWCVrDDxP7CkpoCmqvvnptmOahiwCKohSjm0l4GVEAqeCDfNuqlhCaJ90maNpREKmvGx82RAfaqWNO7HULwI8Vn93ZCRUahAGunK0uJr1RuJ/npNC59zLeJSkwCI6GdRJBYYYj2LCbS4ZBTHQhFDJ9a6Y9ogkFHSYeR2CPXvyPGmclGyrZNdOC5WLaRw5tI8OUBHZ6AxV0A2qojqi6BE9o1f0ZjwZL8a78TEpXTCmPXvoD4yvH2PTn+s=</latexit><latexit sha1_base64="n2/wGfn2/BaT5zF/XbJwaSx+m3Q=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVpMyIoJtCUUSXLdoHzAxDJk3b0MyD5I5Qxv6GG3/FjQtFXOrKvzF9LLT1QMLhnHu5954gEVyBZX0bC4tLyyurubX8+sbm1ra5s9tQcSopq9NYxLIVEMUEj1gdOAjWSiQjYSBYM+hfjvzmPZOKx9EdDBLmhaQb8Q6nBLTkm1bNz9yED4vqmBzhMnZDAr0gyK6GE9259uHh1oey9vVPPN8sWCVrDDxP7CkpoCmqvvnptmOahiwCKohSjm0l4GVEAqeCDfNuqlhCaJ90maNpREKmvGx82RAfaqWNO7HULwI8Vn93ZCRUahAGunK0uJr1RuJ/npNC59zLeJSkwCI6GdRJBYYYj2LCbS4ZBTHQhFDJ9a6Y9ogkFHSYeR2CPXvyPGmclGyrZNdOC5WLaRw5tI8OUBHZ6AxV0A2qojqi6BE9o1f0ZjwZL8a78TEpXTCmPXvoD4yvH2PTn+s=</latexit><latexit sha1_base64="n2/wGfn2/BaT5zF/XbJwaSx+m3Q=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVpMyIoJtCUUSXLdoHzAxDJk3b0MyD5I5Qxv6GG3/FjQtFXOrKvzF9LLT1QMLhnHu5954gEVyBZX0bC4tLyyurubX8+sbm1ra5s9tQcSopq9NYxLIVEMUEj1gdOAjWSiQjYSBYM+hfjvzmPZOKx9EdDBLmhaQb8Q6nBLTkm1bNz9yED4vqmBzhMnZDAr0gyK6GE9259uHh1oey9vVPPN8sWCVrDDxP7CkpoCmqvvnptmOahiwCKohSjm0l4GVEAqeCDfNuqlhCaJ90maNpREKmvGx82RAfaqWNO7HULwI8Vn93ZCRUahAGunK0uJr1RuJ/npNC59zLeJSkwCI6GdRJBYYYj2LCbS4ZBTHQhFDJ9a6Y9ogkFHSYeR2CPXvyPGmclGyrZNdOC5WLaRw5tI8OUBHZ6AxV0A2qojqi6BE9o1f0ZjwZL8a78TEpXTCmPXvoD4yvH2PTn+s=</latexit><latexit sha1_base64="n2/wGfn2/BaT5zF/XbJwaSx+m3Q=">AAACGXicbVDLSgMxFM34rPU16tJNsAgVpMyIoJtCUUSXLdoHzAxDJk3b0MyD5I5Qxv6GG3/FjQtFXOrKvzF9LLT1QMLhnHu5954gEVyBZX0bC4tLyyurubX8+sbm1ra5s9tQcSopq9NYxLIVEMUEj1gdOAjWSiQjYSBYM+hfjvzmPZOKx9EdDBLmhaQb8Q6nBLTkm1bNz9yED4vqmBzhMnZDAr0gyK6GE9259uHh1oey9vVPPN8sWCVrDDxP7CkpoCmqvvnptmOahiwCKohSjm0l4GVEAqeCDfNuqlhCaJ90maNpREKmvGx82RAfaqWNO7HULwI8Vn93ZCRUahAGunK0uJr1RuJ/npNC59zLeJSkwCI6GdRJBYYYj2LCbS4ZBTHQhFDJ9a6Y9ogkFHSYeR2CPXvyPGmclGyrZNdOC5WLaRw5tI8OUBHZ6AxV0A2qojqi6BE9o1f0ZjwZL8a78TEpXTCmPXvoD4yvH2PTn+s=</latexit>

Qk+1(s, a) = r + �max

a0
(Qk(s

0, a0))
<latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit><latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit><latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit><latexit sha1_base64="PZ0/J3VsrrYFyiKIQ2bFGjCsIGg=">AAACGXicbVDLSgMxFM34rPU16tJNsEhbWsqMCLoRim5ctmAf0JbhTpq2ocnMkGTEMvQ33Pgrblwo4lJX/o3pY6GtBwKHc87l5h4/4kxpx/m2VlbX1jc2U1vp7Z3dvX374LCuwlgSWiMhD2XTB0U5C2hNM81pM5IUhM9pwx/eTPzGPZWKhcGdHkW0I6AfsB4joI3k2U7VS4YFd5xTRcjjKywLuN0HIQC3BTx4CWTHuUnEBLJFyObznp1xSs4UeJm4c5JBc1Q8+7PdDUksaKAJB6VarhPpTgJSM8LpON2OFY2ADKFPW4YGIKjqJNPLxvjUKF3cC6V5gcZT9fdEAkKpkfBNUoAeqEVvIv7ntWLdu+wkLIhiTQMyW9SLOdYhntSEu0xSovnIECCSmb9iMgAJRJsy06YEd/HkZVI/K7lOya2eZ8rX8zpS6BidoBxy0QUqo1tUQTVE0CN6Rq/ozXqyXqx362MWXbHmM0foD6yvH5bxnYg=</latexit>

⇡(s) = argmax

a
(Q(s, a))

<latexit sha1_base64="DI/6Ml0GiNBsAk6ll/Hg4FRjfEY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKkICURQTdC0Y3LFuwDmhBuptN26OTBzEQsoRs3/oobF4q49R/c+TdO2yy09cCFwzn3cu89QcKZVLb9bSwtr6yurRc2iptb2zu75t5+U8apILRBYh6LdgCSchbRhmKK03YiKIQBp61geDPxW/dUSBZHd2qUUC+EfsR6jIDSkm8euQmzZBlfYRdEH7shPPhg1S15CuWyb5bsij0FXiROTkooR803v9xuTNKQRopwkLLj2InyMhCKEU7HRTeVNAEyhD7taBpBSKWXTb8Y4xOtdHEvFroihafq74kMQilHYaA7Q1ADOe9NxP+8Tqp6l17GoiRVNCKzRb2UYxXjSSS4ywQlio80ASKYvhWTAQggSgdX1CE48y8vkuZZxbErTv28VL3O4yigQ3SMLOSgC1RFt6iGGoigR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/63eWRA==</latexit><latexit sha1_base64="DI/6Ml0GiNBsAk6ll/Hg4FRjfEY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKkICURQTdC0Y3LFuwDmhBuptN26OTBzEQsoRs3/oobF4q49R/c+TdO2yy09cCFwzn3cu89QcKZVLb9bSwtr6yurRc2iptb2zu75t5+U8apILRBYh6LdgCSchbRhmKK03YiKIQBp61geDPxW/dUSBZHd2qUUC+EfsR6jIDSkm8euQmzZBlfYRdEH7shPPhg1S15CuWyb5bsij0FXiROTkooR803v9xuTNKQRopwkLLj2InyMhCKEU7HRTeVNAEyhD7taBpBSKWXTb8Y4xOtdHEvFroihafq74kMQilHYaA7Q1ADOe9NxP+8Tqp6l17GoiRVNCKzRb2UYxXjSSS4ywQlio80ASKYvhWTAQggSgdX1CE48y8vkuZZxbErTv28VL3O4yigQ3SMLOSgC1RFt6iGGoigR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/63eWRA==</latexit><latexit sha1_base64="DI/6Ml0GiNBsAk6ll/Hg4FRjfEY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKkICURQTdC0Y3LFuwDmhBuptN26OTBzEQsoRs3/oobF4q49R/c+TdO2yy09cCFwzn3cu89QcKZVLb9bSwtr6yurRc2iptb2zu75t5+U8apILRBYh6LdgCSchbRhmKK03YiKIQBp61geDPxW/dUSBZHd2qUUC+EfsR6jIDSkm8euQmzZBlfYRdEH7shPPhg1S15CuWyb5bsij0FXiROTkooR803v9xuTNKQRopwkLLj2InyMhCKEU7HRTeVNAEyhD7taBpBSKWXTb8Y4xOtdHEvFroihafq74kMQilHYaA7Q1ADOe9NxP+8Tqp6l17GoiRVNCKzRb2UYxXjSSS4ywQlio80ASKYvhWTAQggSgdX1CE48y8vkuZZxbErTv28VL3O4yigQ3SMLOSgC1RFt6iGGoigR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/63eWRA==</latexit><latexit sha1_base64="DI/6Ml0GiNBsAk6ll/Hg4FRjfEY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKkICURQTdC0Y3LFuwDmhBuptN26OTBzEQsoRs3/oobF4q49R/c+TdO2yy09cCFwzn3cu89QcKZVLb9bSwtr6yurRc2iptb2zu75t5+U8apILRBYh6LdgCSchbRhmKK03YiKIQBp61geDPxW/dUSBZHd2qUUC+EfsR6jIDSkm8euQmzZBlfYRdEH7shPPhg1S15CuWyb5bsij0FXiROTkooR803v9xuTNKQRopwkLLj2InyMhCKEU7HRTeVNAEyhD7taBpBSKWXTb8Y4xOtdHEvFroihafq74kMQilHYaA7Q1ADOe9NxP+8Tqp6l17GoiRVNCKzRb2UYxXjSSS4ywQlio80ASKYvhWTAQggSgdX1CE48y8vkuZZxbErTv28VL3O4yigQ3SMLOSgC1RFt6iGGoigR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/63eWRA==</latexit>



Deep RL:    key building blocks  
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policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> V

<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

value	fn	

actor	cri=c	methods	

policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

policy	methods	 value	fn	methods	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> V

<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

value	fn	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

(policy	is	implicit)	



Q-learning 
(off-policy TD version)
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value	fn	methods	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> V

<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

value	fn	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

(policy	is	implicit)	



Temporal Difference Learning

• TD	methods	learn	directly	from	episodes	of	experience	
• TD	is	model-free:	no	knowledge	of	MDP	transi=ons	/	rewards		
• TD	learns	from	incomplete	episodes,	by	bootstrapping	
• TD	updates	a	guess	towards	a	guess		
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[Silver]	



temporal	
difference	

�
<latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit>

Temporal-difference esLmaLon:  TD(0)

• Given	a	policy,	es=mate	its	value	func=on	from	episodic	data	
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target	
V (St) V (St) + ↵(rt+1 + �V (St+1)� V (St))

<latexit sha1_base64="FAR50bPrnyFATMLcYITPv1iTr7s=">AAACMHicbZBNS8NAEIY3flu/qh69LBahRSyJCHosetCjoq1CW8Jku2kXd5OwO1FK6E/y4k/Ri4IiXv0VbmMOfg0svDzzDrPzBokUBl332ZmYnJqemZ2bLy0sLi2vlFfXWiZONeNNFstYXwVguBQRb6JAya8SzUEFkl8G10fj/uUN10bE0QUOE95V0I9EKBigRX75uFU997FGO5KHCFrHt7Qg27QDMhlAVfsZbnujMeiDUpAbclSjO4W75pcrbt3Ni/4VXiEqpKhTv/zQ6cUsVTxCJsGYtucm2M1Ao2CSj0qd1PAE2DX0edvKCBQ33Sw/eES3LOnRMNb2RUhz+n0iA2XMUAXWqQAH5ndvDP/rtVMMD7qZiJIUecS+FoWppBjTcXq0JzRnKIdWANPC/pWyAWhgaDMu2RC83yf/Fa3duufWvbO9SuOwiGOObJBNUiUe2ScNckJOSZMwckceyQt5de6dJ+fNef+yTjjFzDr5Uc7HJ2FXpXk=</latexit><latexit sha1_base64="FAR50bPrnyFATMLcYITPv1iTr7s=">AAACMHicbZBNS8NAEIY3flu/qh69LBahRSyJCHosetCjoq1CW8Jku2kXd5OwO1FK6E/y4k/Ri4IiXv0VbmMOfg0svDzzDrPzBokUBl332ZmYnJqemZ2bLy0sLi2vlFfXWiZONeNNFstYXwVguBQRb6JAya8SzUEFkl8G10fj/uUN10bE0QUOE95V0I9EKBigRX75uFU997FGO5KHCFrHt7Qg27QDMhlAVfsZbnujMeiDUpAbclSjO4W75pcrbt3Ni/4VXiEqpKhTv/zQ6cUsVTxCJsGYtucm2M1Ao2CSj0qd1PAE2DX0edvKCBQ33Sw/eES3LOnRMNb2RUhz+n0iA2XMUAXWqQAH5ndvDP/rtVMMD7qZiJIUecS+FoWppBjTcXq0JzRnKIdWANPC/pWyAWhgaDMu2RC83yf/Fa3duufWvbO9SuOwiGOObJBNUiUe2ScNckJOSZMwckceyQt5de6dJ+fNef+yTjjFzDr5Uc7HJ2FXpXk=</latexit><latexit sha1_base64="FAR50bPrnyFATMLcYITPv1iTr7s=">AAACMHicbZBNS8NAEIY3flu/qh69LBahRSyJCHosetCjoq1CW8Jku2kXd5OwO1FK6E/y4k/Ri4IiXv0VbmMOfg0svDzzDrPzBokUBl332ZmYnJqemZ2bLy0sLi2vlFfXWiZONeNNFstYXwVguBQRb6JAya8SzUEFkl8G10fj/uUN10bE0QUOE95V0I9EKBigRX75uFU997FGO5KHCFrHt7Qg27QDMhlAVfsZbnujMeiDUpAbclSjO4W75pcrbt3Ni/4VXiEqpKhTv/zQ6cUsVTxCJsGYtucm2M1Ao2CSj0qd1PAE2DX0edvKCBQ33Sw/eES3LOnRMNb2RUhz+n0iA2XMUAXWqQAH5ndvDP/rtVMMD7qZiJIUecS+FoWppBjTcXq0JzRnKIdWANPC/pWyAWhgaDMu2RC83yf/Fa3duufWvbO9SuOwiGOObJBNUiUe2ScNckJOSZMwckceyQt5de6dJ+fNef+yTjjFzDr5Uc7HJ2FXpXk=</latexit><latexit sha1_base64="FAR50bPrnyFATMLcYITPv1iTr7s=">AAACMHicbZBNS8NAEIY3flu/qh69LBahRSyJCHosetCjoq1CW8Jku2kXd5OwO1FK6E/y4k/Ri4IiXv0VbmMOfg0svDzzDrPzBokUBl332ZmYnJqemZ2bLy0sLi2vlFfXWiZONeNNFstYXwVguBQRb6JAya8SzUEFkl8G10fj/uUN10bE0QUOE95V0I9EKBigRX75uFU997FGO5KHCFrHt7Qg27QDMhlAVfsZbnujMeiDUpAbclSjO4W75pcrbt3Ni/4VXiEqpKhTv/zQ6cUsVTxCJsGYtucm2M1Ao2CSj0qd1PAE2DX0edvKCBQ33Sw/eES3LOnRMNb2RUhz+n0iA2XMUAXWqQAH5ndvDP/rtVMMD7qZiJIUecS+FoWppBjTcXq0JzRnKIdWANPC/pWyAWhgaDMu2RC83yf/Fa3duufWvbO9SuOwiGOObJBNUiUe2ScNckJOSZMwckceyQt5de6dJ+fNef+yTjjFzDr5Uc7HJ2FXpXk=</latexit>

V (s) =
X

s0,r

p(s0, r|s, a) [r(s, a) + �V (s0)]

<latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit><latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit><latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit><latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit>

if	model	is	known:	

V̂ = 4 + �3
<latexit sha1_base64="jw3WHpS6qIDFu0we0H93yeekjv8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSaEEvQtGLxwr2A5pQJttNu3Q3CbsbocQe/CtePCji1b/hzX/jts1BWx8MPN6bYWZekHCmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqjiVhDZIzGPZDkBRziLa0Exz2k4kBRFw2gqGNxO/9UClYnF0r0cJ9QX0IxYyAtpIXfvAG4DOmmN8hav4FHt9EALwedcuOxVnCrxI3JyUUY561/7yejFJBY004aBUx3US7WcgNSOcjkteqmgCZAh92jE0AkGVn03vH+Njo/RwGEtTkcZT9fdEBkKpkQhMpwA9UPPeRPzP66Q6vPQzFiWpphGZLQpTjnWMJ2HgHpOUaD4yBIhk5lZMBiCBaBNZyYTgzr+8SJpnFdepuHfVcu06j6OIDtEROkEuukA1dIvqqIEIekTP6BW9WU/Wi/VufcxaC1Y+s4/+wPr8ASdSlDw=</latexit><latexit sha1_base64="jw3WHpS6qIDFu0we0H93yeekjv8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSaEEvQtGLxwr2A5pQJttNu3Q3CbsbocQe/CtePCji1b/hzX/jts1BWx8MPN6bYWZekHCmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqjiVhDZIzGPZDkBRziLa0Exz2k4kBRFw2gqGNxO/9UClYnF0r0cJ9QX0IxYyAtpIXfvAG4DOmmN8hav4FHt9EALwedcuOxVnCrxI3JyUUY561/7yejFJBY004aBUx3US7WcgNSOcjkteqmgCZAh92jE0AkGVn03vH+Njo/RwGEtTkcZT9fdEBkKpkQhMpwA9UPPeRPzP66Q6vPQzFiWpphGZLQpTjnWMJ2HgHpOUaD4yBIhk5lZMBiCBaBNZyYTgzr+8SJpnFdepuHfVcu06j6OIDtEROkEuukA1dIvqqIEIekTP6BW9WU/Wi/VufcxaC1Y+s4/+wPr8ASdSlDw=</latexit><latexit sha1_base64="jw3WHpS6qIDFu0we0H93yeekjv8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSaEEvQtGLxwr2A5pQJttNu3Q3CbsbocQe/CtePCji1b/hzX/jts1BWx8MPN6bYWZekHCmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqjiVhDZIzGPZDkBRziLa0Exz2k4kBRFw2gqGNxO/9UClYnF0r0cJ9QX0IxYyAtpIXfvAG4DOmmN8hav4FHt9EALwedcuOxVnCrxI3JyUUY561/7yejFJBY004aBUx3US7WcgNSOcjkteqmgCZAh92jE0AkGVn03vH+Njo/RwGEtTkcZT9fdEBkKpkQhMpwA9UPPeRPzP66Q6vPQzFiWpphGZLQpTjnWMJ2HgHpOUaD4yBIhk5lZMBiCBaBNZyYTgzr+8SJpnFdepuHfVcu06j6OIDtEROkEuukA1dIvqqIEIekTP6BW9WU/Wi/VufcxaC1Y+s4/+wPr8ASdSlDw=</latexit><latexit sha1_base64="jw3WHpS6qIDFu0we0H93yeekjv8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSaEEvQtGLxwr2A5pQJttNu3Q3CbsbocQe/CtePCji1b/hzX/jts1BWx8MPN6bYWZekHCmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqjiVhDZIzGPZDkBRziLa0Exz2k4kBRFw2gqGNxO/9UClYnF0r0cJ9QX0IxYyAtpIXfvAG4DOmmN8hav4FHt9EALwedcuOxVnCrxI3JyUUY561/7yejFJBY004aBUx3US7WcgNSOcjkteqmgCZAh92jE0AkGVn03vH+Njo/RwGEtTkcZT9fdEBkKpkQhMpwA9UPPeRPzP66Q6vPQzFiWpphGZLQpTjnWMJ2HgHpOUaD4yBIhk5lZMBiCBaBNZyYTgzr+8SJpnFdepuHfVcu06j6OIDtEROkEuukA1dIvqqIEIekTP6BW9WU/Wi/VufcxaC1Y+s4/+wPr8ASdSlDw=</latexit>



n-step Temporal Differences
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V̂ = 4 + �4 + �21
<latexit sha1_base64="MpQz+RUS0TMqi3DVMcKowauNmHw=">AAACDXicbZDLSgMxFIYz9VbrrerSTbAKglBmSkE3QtGNywr2Am0tZ9JMG5pkhiQjlKEv4MZXceNCEbfu3fk2pu0sausPgY//nMPJ+f2IM21c98fJrKyurW9kN3Nb2zu7e/n9g7oOY0VojYQ8VE0fNOVM0pphhtNmpCgIn9OGP7yZ1BuPVGkWynszimhHQF+ygBEw1urmT9oDMEl9jK9wGZ/jdh+EgDl8SEpjr5svuEV3KrwMXgoFlKrazX+3eyGJBZWGcNC65bmR6SSgDCOcjnPtWNMIyBD6tGVRgqC6k0yvGeNT6/RwECr7pMFTd34iAaH1SPi2U4AZ6MXaxPyv1opNcNlJmIxiQyWZLQpijk2IJ9HgHlOUGD6yAEQx+1dMBqCAGBtgzobgLZ68DPVS0XOL3l25ULlO48iiI3SMzpCHLlAF3aIqqiGCntALekPvzrPz6nw4n7PWjJPOHKI/cr5+AYGEmUw=</latexit><latexit sha1_base64="MpQz+RUS0TMqi3DVMcKowauNmHw=">AAACDXicbZDLSgMxFIYz9VbrrerSTbAKglBmSkE3QtGNywr2Am0tZ9JMG5pkhiQjlKEv4MZXceNCEbfu3fk2pu0sausPgY//nMPJ+f2IM21c98fJrKyurW9kN3Nb2zu7e/n9g7oOY0VojYQ8VE0fNOVM0pphhtNmpCgIn9OGP7yZ1BuPVGkWynszimhHQF+ygBEw1urmT9oDMEl9jK9wGZ/jdh+EgDl8SEpjr5svuEV3KrwMXgoFlKrazX+3eyGJBZWGcNC65bmR6SSgDCOcjnPtWNMIyBD6tGVRgqC6k0yvGeNT6/RwECr7pMFTd34iAaH1SPi2U4AZ6MXaxPyv1opNcNlJmIxiQyWZLQpijk2IJ9HgHlOUGD6yAEQx+1dMBqCAGBtgzobgLZ68DPVS0XOL3l25ULlO48iiI3SMzpCHLlAF3aIqqiGCntALekPvzrPz6nw4n7PWjJPOHKI/cr5+AYGEmUw=</latexit><latexit sha1_base64="MpQz+RUS0TMqi3DVMcKowauNmHw=">AAACDXicbZDLSgMxFIYz9VbrrerSTbAKglBmSkE3QtGNywr2Am0tZ9JMG5pkhiQjlKEv4MZXceNCEbfu3fk2pu0sausPgY//nMPJ+f2IM21c98fJrKyurW9kN3Nb2zu7e/n9g7oOY0VojYQ8VE0fNOVM0pphhtNmpCgIn9OGP7yZ1BuPVGkWynszimhHQF+ygBEw1urmT9oDMEl9jK9wGZ/jdh+EgDl8SEpjr5svuEV3KrwMXgoFlKrazX+3eyGJBZWGcNC65bmR6SSgDCOcjnPtWNMIyBD6tGVRgqC6k0yvGeNT6/RwECr7pMFTd34iAaH1SPi2U4AZ6MXaxPyv1opNcNlJmIxiQyWZLQpijk2IJ9HgHlOUGD6yAEQx+1dMBqCAGBtgzobgLZ68DPVS0XOL3l25ULlO48iiI3SMzpCHLlAF3aIqqiGCntALekPvzrPz6nw4n7PWjJPOHKI/cr5+AYGEmUw=</latexit><latexit sha1_base64="MpQz+RUS0TMqi3DVMcKowauNmHw=">AAACDXicbZDLSgMxFIYz9VbrrerSTbAKglBmSkE3QtGNywr2Am0tZ9JMG5pkhiQjlKEv4MZXceNCEbfu3fk2pu0sausPgY//nMPJ+f2IM21c98fJrKyurW9kN3Nb2zu7e/n9g7oOY0VojYQ8VE0fNOVM0pphhtNmpCgIn9OGP7yZ1BuPVGkWynszimhHQF+ygBEw1urmT9oDMEl9jK9wGZ/jdh+EgDl8SEpjr5svuEV3KrwMXgoFlKrazX+3eyGJBZWGcNC65bmR6SSgDCOcjnPtWNMIyBD6tGVRgqC6k0yvGeNT6/RwECr7pMFTd34iAaH1SPi2U4AZ6MXaxPyv1opNcNlJmIxiQyWZLQpijk2IJ9HgHlOUGD6yAEQx+1dMBqCAGBtgzobgLZ68DPVS0XOL3l25ULlO48iiI3SMzpCHLlAF3aIqqiGCntALekPvzrPz6nw4n7PWjJPOHKI/cr5+AYGEmUw=</latexit>



n-step Temporal Differences, 
all the way to Monte Carlo esLmaLon
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�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

Which	value	of	n	is	best?	
à	can	use	a	weighted	mix	

rela=ve	
weight	

1
<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�2
<latexit sha1_base64="tmj8wYnFPch6UFQqgv047HVD9io=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ie0Y8lkMm1okhmSjFCGfoUbF4q49XPc+Tdm2llo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbnK/+0SVZrG8N9OE+gKPJIsYwcZKDwNuoyF+bAyrNbfuzoFWiVeQGhRoDatfgzAmqaDSEI617ntuYvwMK8MIp7PKINU0wWSCR7RvqcSCaj+bLzxDZ1YJURQr+6RBc/X3RIaF1lMR2KTAZqyXvVz8z+unJrryMyaT1FBJFh9FKUcmRvn1KGSKEsOnlmCimN0VkTFWmBjbUcWW4C2fvEo6jbrn1r27i1rzuqijDCdwCufgwSU04RZa0AYCAp7hFd4c5bw4787HIlpyiplj+APn8wdmzpAh</latexit><latexit sha1_base64="tmj8wYnFPch6UFQqgv047HVD9io=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ie0Y8lkMm1okhmSjFCGfoUbF4q49XPc+Tdm2llo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbnK/+0SVZrG8N9OE+gKPJIsYwcZKDwNuoyF+bAyrNbfuzoFWiVeQGhRoDatfgzAmqaDSEI617ntuYvwMK8MIp7PKINU0wWSCR7RvqcSCaj+bLzxDZ1YJURQr+6RBc/X3RIaF1lMR2KTAZqyXvVz8z+unJrryMyaT1FBJFh9FKUcmRvn1KGSKEsOnlmCimN0VkTFWmBjbUcWW4C2fvEo6jbrn1r27i1rzuqijDCdwCufgwSU04RZa0AYCAp7hFd4c5bw4787HIlpyiplj+APn8wdmzpAh</latexit><latexit sha1_base64="tmj8wYnFPch6UFQqgv047HVD9io=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ie0Y8lkMm1okhmSjFCGfoUbF4q49XPc+Tdm2llo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbnK/+0SVZrG8N9OE+gKPJIsYwcZKDwNuoyF+bAyrNbfuzoFWiVeQGhRoDatfgzAmqaDSEI617ntuYvwMK8MIp7PKINU0wWSCR7RvqcSCaj+bLzxDZ1YJURQr+6RBc/X3RIaF1lMR2KTAZqyXvVz8z+unJrryMyaT1FBJFh9FKUcmRvn1KGSKEsOnlmCimN0VkTFWmBjbUcWW4C2fvEo6jbrn1r27i1rzuqijDCdwCufgwSU04RZa0AYCAp7hFd4c5bw4787HIlpyiplj+APn8wdmzpAh</latexit><latexit sha1_base64="tmj8wYnFPch6UFQqgv047HVD9io=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ie0Y8lkMm1okhmSjFCGfoUbF4q49XPc+Tdm2llo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbnK/+0SVZrG8N9OE+gKPJIsYwcZKDwNuoyF+bAyrNbfuzoFWiVeQGhRoDatfgzAmqaDSEI617ntuYvwMK8MIp7PKINU0wWSCR7RvqcSCaj+bLzxDZ1YJURQr+6RBc/X3RIaF1lMR2KTAZqyXvVz8z+unJrryMyaT1FBJFh9FKUcmRvn1KGSKEsOnlmCimN0VkTFWmBjbUcWW4C2fvEo6jbrn1r27i1rzuqijDCdwCufgwSU04RZa0AYCAp7hFd4c5bw4787HIlpyiplj+APn8wdmzpAh</latexit>

...
<latexit sha1_base64="Ul1zjHMk9xZA8oyRXJLJOxn4TQw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z+oHh61TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj25nffuLaiEQ94iTlQUyHSkSCUbTSg+u6/WrNc705yCrxC1KDAo1+9as3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AUvkjSI=</latexit><latexit sha1_base64="Ul1zjHMk9xZA8oyRXJLJOxn4TQw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z+oHh61TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj25nffuLaiEQ94iTlQUyHSkSCUbTSg+u6/WrNc705yCrxC1KDAo1+9as3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AUvkjSI=</latexit><latexit sha1_base64="Ul1zjHMk9xZA8oyRXJLJOxn4TQw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z+oHh61TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj25nffuLaiEQ94iTlQUyHSkSCUbTSg+u6/WrNc705yCrxC1KDAo1+9as3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AUvkjSI=</latexit><latexit sha1_base64="Ul1zjHMk9xZA8oyRXJLJOxn4TQw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z+oHh61TJJpxpsskYnuhNRwKRRvokDJO6nmNA4lb4fj25nffuLaiEQ94iTlQUyHSkSCUbTSg+u6/WrNc705yCrxC1KDAo1+9as3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHXh+p7r31/W6jdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AUvkjSI=</latexit>

actual	weights,	normalized	to	sum	to	1	

1

1� �
<latexit sha1_base64="dPlJiwjLAQDtvmAwnUTvCgfQWwM=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyyCG8tEBF0W3bisYB/QGUomk2lDMw+SjFCG8VfcuFDErR/izr8xbWehrQcCh3Pu4d4cPxVcacf5tipr6xubW9Xt2s7u3v6BfXjUVUkmKevQRCSy7xPFBI9ZR3MtWD+VjES+YD1/cjvze49MKp7ED3qaMi8io5iHnBJtpKFdd0NJaI6LHJ+7wuQCUgzthtN05kCrBJekASXaQ/vLDRKaRSzWVBClBthJtZcTqTkVrKi5mWIpoRMyYgNDYxIx5eXz4wt0apQAhYk0L9Zorv5O5CRSahr5ZjIieqyWvZn4nzfIdHjt5TxOM81iulgUZgLpBM2aQAGXjGoxNYRQyc2tiI6JaUObvmqmBLz85VXSvWhip4nvLxutm7KOKhzDCZwBhitowR20oQMUpvAMr/BmPVkv1rv1sRitWGWmDn9gff4AbaqUnQ==</latexit><latexit sha1_base64="dPlJiwjLAQDtvmAwnUTvCgfQWwM=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyyCG8tEBF0W3bisYB/QGUomk2lDMw+SjFCG8VfcuFDErR/izr8xbWehrQcCh3Pu4d4cPxVcacf5tipr6xubW9Xt2s7u3v6BfXjUVUkmKevQRCSy7xPFBI9ZR3MtWD+VjES+YD1/cjvze49MKp7ED3qaMi8io5iHnBJtpKFdd0NJaI6LHJ+7wuQCUgzthtN05kCrBJekASXaQ/vLDRKaRSzWVBClBthJtZcTqTkVrKi5mWIpoRMyYgNDYxIx5eXz4wt0apQAhYk0L9Zorv5O5CRSahr5ZjIieqyWvZn4nzfIdHjt5TxOM81iulgUZgLpBM2aQAGXjGoxNYRQyc2tiI6JaUObvmqmBLz85VXSvWhip4nvLxutm7KOKhzDCZwBhitowR20oQMUpvAMr/BmPVkv1rv1sRitWGWmDn9gff4AbaqUnQ==</latexit><latexit sha1_base64="dPlJiwjLAQDtvmAwnUTvCgfQWwM=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyyCG8tEBF0W3bisYB/QGUomk2lDMw+SjFCG8VfcuFDErR/izr8xbWehrQcCh3Pu4d4cPxVcacf5tipr6xubW9Xt2s7u3v6BfXjUVUkmKevQRCSy7xPFBI9ZR3MtWD+VjES+YD1/cjvze49MKp7ED3qaMi8io5iHnBJtpKFdd0NJaI6LHJ+7wuQCUgzthtN05kCrBJekASXaQ/vLDRKaRSzWVBClBthJtZcTqTkVrKi5mWIpoRMyYgNDYxIx5eXz4wt0apQAhYk0L9Zorv5O5CRSahr5ZjIieqyWvZn4nzfIdHjt5TxOM81iulgUZgLpBM2aQAGXjGoxNYRQyc2tiI6JaUObvmqmBLz85VXSvWhip4nvLxutm7KOKhzDCZwBhitowR20oQMUpvAMr/BmPVkv1rv1sRitWGWmDn9gff4AbaqUnQ==</latexit><latexit sha1_base64="dPlJiwjLAQDtvmAwnUTvCgfQWwM=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyyCG8tEBF0W3bisYB/QGUomk2lDMw+SjFCG8VfcuFDErR/izr8xbWehrQcCh3Pu4d4cPxVcacf5tipr6xubW9Xt2s7u3v6BfXjUVUkmKevQRCSy7xPFBI9ZR3MtWD+VjES+YD1/cjvze49MKp7ED3qaMi8io5iHnBJtpKFdd0NJaI6LHJ+7wuQCUgzthtN05kCrBJekASXaQ/vLDRKaRSzWVBClBthJtZcTqTkVrKi5mWIpoRMyYgNDYxIx5eXz4wt0apQAhYk0L9Zorv5O5CRSahr5ZjIieqyWvZn4nzfIdHjt5TxOM81iulgUZgLpBM2aQAGXjGoxNYRQyc2tiI6JaUObvmqmBLz85VXSvWhip4nvLxutm7KOKhzDCZwBhitowR20oQMUpvAMr/BmPVkv1rv1sRitWGWmDn9gff4AbaqUnQ==</latexit>

total	



Monte Carlo esLmaLon of state-values
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model-based	
(tabular	se{ng)	

model-free	

bootstrapping,	i.e.,	value-func=ons	

no-value	fns	
[Su@on,	p190]	

most	methods	
we’ll	care	about	



Another view of the corners of the design space
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[Silver/Wang]	



temporal	
difference	

�
<latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit><latexit sha1_base64="AU/vq+DAgMm1x9RhUc20aA7BJwY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q+5RDqo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4AkYyPHA==</latexit>

Temporal-difference for esLmaLng Q(s,a) 

83	

Q(st, at) Q(s, a) + ↵[rt+1 + �max

a
Q(st+1, a)�Q(st, at)]

<latexit sha1_base64="VG9aLBjoHjmxYIFZKMBBIxiu+W0="></latexit><latexit sha1_base64="VG9aLBjoHjmxYIFZKMBBIxiu+W0="></latexit><latexit sha1_base64="VG9aLBjoHjmxYIFZKMBBIxiu+W0="></latexit><latexit sha1_base64="VG9aLBjoHjmxYIFZKMBBIxiu+W0="></latexit>

target	



Q Learning

84	[Su@on,	p131]	



More on Q-learning

• provably	converges	in	the	tabular	se{ng	(discrete	states	&	ac=ons)	
as	long	as	all	state-ac=on	pairs	con=nue	to	be	updated	
•  the	default	policy	will	be	non-op=mal	because	of	the	explora=on.		
We	need	to	reduce						gradually	to	zero	in	order	to	converge	to	
op=mal	policy.	

	

85	

✏
<latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit>



MaximizaLon Bias

86	[Su@on	p134]	



A fix: Double Q Learning

87	



AddiLonal understanding of experience-based 
updates of V(s) or Q(s,a)

88	

V (s) =
X

s0,r

p(s0, r|s, a) [r(s, a) + �V (s0)]

<latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit><latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit><latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit><latexit sha1_base64="LM+LrkLSK8ZhW2e1m+uHKifRG8I="></latexit>

V (St) V (St) + ↵(V̂ (St)� V (St))
<latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit><latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit><latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit><latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit>

V (s) = E[r(s, a) + �V (s0)]
<latexit sha1_base64="olKfVrnlm/4ddjwoVB4op8ZHRJE=">AAACEXicbVDLSgMxFM3UV62vUZdugkWcopQZEXQjFEVwWcE+oDOUO2nahiYzQ5IRytBfcOOvuHGhiFt37vwb08dCqwcCh3POJfeeMOFMadf9snILi0vLK/nVwtr6xuaWvb1TV3EqCa2RmMeyGYKinEW0ppnmtJlICiLktBEOrsZ+455KxeLoTg8TGgjoRazLCGgjtW2n7qgSvsC+AN0Pw+x61JKOOoYSPsJ+D4QAbBKHpaBtF92yOwH+S7wZKaIZqm370+/EJBU00oSDUi3PTXSQgdSMcDoq+KmiCZAB9GjL0AgEVUE2uWiED4zSwd1YmhdpPFF/TmQglBqK0CTHi6t5byz+57VS3T0PMhYlqaYRmX7UTTnWMR7XgztMUqL50BAgkpldMemDBKJNiQVTgjd/8l9SPyl7btm7PS1WLmd15NEe2kcO8tAZqqAbVEU1RNADekIv6NV6tJ6tN+t9Gs1Zs5ld9AvWxzfaz5p/</latexit><latexit sha1_base64="olKfVrnlm/4ddjwoVB4op8ZHRJE=">AAACEXicbVDLSgMxFM3UV62vUZdugkWcopQZEXQjFEVwWcE+oDOUO2nahiYzQ5IRytBfcOOvuHGhiFt37vwb08dCqwcCh3POJfeeMOFMadf9snILi0vLK/nVwtr6xuaWvb1TV3EqCa2RmMeyGYKinEW0ppnmtJlICiLktBEOrsZ+455KxeLoTg8TGgjoRazLCGgjtW2n7qgSvsC+AN0Pw+x61JKOOoYSPsJ+D4QAbBKHpaBtF92yOwH+S7wZKaIZqm370+/EJBU00oSDUi3PTXSQgdSMcDoq+KmiCZAB9GjL0AgEVUE2uWiED4zSwd1YmhdpPFF/TmQglBqK0CTHi6t5byz+57VS3T0PMhYlqaYRmX7UTTnWMR7XgztMUqL50BAgkpldMemDBKJNiQVTgjd/8l9SPyl7btm7PS1WLmd15NEe2kcO8tAZqqAbVEU1RNADekIv6NV6tJ6tN+t9Gs1Zs5ld9AvWxzfaz5p/</latexit><latexit sha1_base64="olKfVrnlm/4ddjwoVB4op8ZHRJE=">AAACEXicbVDLSgMxFM3UV62vUZdugkWcopQZEXQjFEVwWcE+oDOUO2nahiYzQ5IRytBfcOOvuHGhiFt37vwb08dCqwcCh3POJfeeMOFMadf9snILi0vLK/nVwtr6xuaWvb1TV3EqCa2RmMeyGYKinEW0ppnmtJlICiLktBEOrsZ+455KxeLoTg8TGgjoRazLCGgjtW2n7qgSvsC+AN0Pw+x61JKOOoYSPsJ+D4QAbBKHpaBtF92yOwH+S7wZKaIZqm370+/EJBU00oSDUi3PTXSQgdSMcDoq+KmiCZAB9GjL0AgEVUE2uWiED4zSwd1YmhdpPFF/TmQglBqK0CTHi6t5byz+57VS3T0PMhYlqaYRmX7UTTnWMR7XgztMUqL50BAgkpldMemDBKJNiQVTgjd/8l9SPyl7btm7PS1WLmd15NEe2kcO8tAZqqAbVEU1RNADekIv6NV6tJ6tN+t9Gs1Zs5ld9AvWxzfaz5p/</latexit><latexit sha1_base64="olKfVrnlm/4ddjwoVB4op8ZHRJE=">AAACEXicbVDLSgMxFM3UV62vUZdugkWcopQZEXQjFEVwWcE+oDOUO2nahiYzQ5IRytBfcOOvuHGhiFt37vwb08dCqwcCh3POJfeeMOFMadf9snILi0vLK/nVwtr6xuaWvb1TV3EqCa2RmMeyGYKinEW0ppnmtJlICiLktBEOrsZ+455KxeLoTg8TGgjoRazLCGgjtW2n7qgSvsC+AN0Pw+x61JKOOoYSPsJ+D4QAbBKHpaBtF92yOwH+S7wZKaIZqm370+/EJBU00oSDUi3PTXSQgdSMcDoq+KmiCZAB9GjL0AgEVUE2uWiED4zSwd1YmhdpPFF/TmQglBqK0CTHi6t5byz+57VS3T0PMhYlqaYRmX7UTTnWMR7XgztMUqL50BAgkpldMemDBKJNiQVTgjd/8l9SPyl7btm7PS1WLmd15NEe2kcO8tAZqqAbVEU1RNADekIv6NV6tJ6tN+t9Gs1Zs5ld9AvWxzfaz5p/</latexit>

if	model	is	known	

fixed	frac=on	adjustment	

V (St) (1� ↵)V (St) + ↵V̂ (St)
<latexit sha1_base64="JdzNLYuAAF2O6Mb4xaW/DBWINc4=">AAACIXicbVBNS8NAEN34bf2KevSyWIQWsSQi6FH04lHRVqEJYbLdtIubD3YnSgn9K178K148KNKb+Gfctjlo9cHA2/dm2JkXZlJodJxPa2Z2bn5hcWm5srK6tr5hb261dJorxpsslam6C0FzKRLeRIGS32WKQxxKfhven4/82weutEiTG+xn3I+hm4hIMEAjBfZJq3YdYJ16kkcISqWPtOYeeCCzHtRLb59O3tTrARatwVgN7KrTcMagf4lbkiopcRnYQ6+TsjzmCTIJWrddJ0O/AIWCST6oeLnmGbB76PK2oQnEXPvF+MIB3TNKh0apMpUgHas/JwqIte7HoemMAXt62huJ/3ntHKMTvxBJliNP2OSjKJcUUzqKi3aE4gxl3xBgSphdKeuBAoYm1IoJwZ0++S9pHTZcp+FeHVVPz8o4lsgO2SU14pJjckouyCVpEkaeyAt5I+/Ws/VqfVjDSeuMVc5sk1+wvr4Bg2KhQw==</latexit><latexit sha1_base64="JdzNLYuAAF2O6Mb4xaW/DBWINc4=">AAACIXicbVBNS8NAEN34bf2KevSyWIQWsSQi6FH04lHRVqEJYbLdtIubD3YnSgn9K178K148KNKb+Gfctjlo9cHA2/dm2JkXZlJodJxPa2Z2bn5hcWm5srK6tr5hb261dJorxpsslam6C0FzKRLeRIGS32WKQxxKfhven4/82weutEiTG+xn3I+hm4hIMEAjBfZJq3YdYJ16kkcISqWPtOYeeCCzHtRLb59O3tTrARatwVgN7KrTcMagf4lbkiopcRnYQ6+TsjzmCTIJWrddJ0O/AIWCST6oeLnmGbB76PK2oQnEXPvF+MIB3TNKh0apMpUgHas/JwqIte7HoemMAXt62huJ/3ntHKMTvxBJliNP2OSjKJcUUzqKi3aE4gxl3xBgSphdKeuBAoYm1IoJwZ0++S9pHTZcp+FeHVVPz8o4lsgO2SU14pJjckouyCVpEkaeyAt5I+/Ws/VqfVjDSeuMVc5sk1+wvr4Bg2KhQw==</latexit><latexit sha1_base64="JdzNLYuAAF2O6Mb4xaW/DBWINc4=">AAACIXicbVBNS8NAEN34bf2KevSyWIQWsSQi6FH04lHRVqEJYbLdtIubD3YnSgn9K178K148KNKb+Gfctjlo9cHA2/dm2JkXZlJodJxPa2Z2bn5hcWm5srK6tr5hb261dJorxpsslam6C0FzKRLeRIGS32WKQxxKfhven4/82weutEiTG+xn3I+hm4hIMEAjBfZJq3YdYJ16kkcISqWPtOYeeCCzHtRLb59O3tTrARatwVgN7KrTcMagf4lbkiopcRnYQ6+TsjzmCTIJWrddJ0O/AIWCST6oeLnmGbB76PK2oQnEXPvF+MIB3TNKh0apMpUgHas/JwqIte7HoemMAXt62huJ/3ntHKMTvxBJliNP2OSjKJcUUzqKi3aE4gxl3xBgSphdKeuBAoYm1IoJwZ0++S9pHTZcp+FeHVVPz8o4lsgO2SU14pJjckouyCVpEkaeyAt5I+/Ws/VqfVjDSeuMVc5sk1+wvr4Bg2KhQw==</latexit><latexit sha1_base64="JdzNLYuAAF2O6Mb4xaW/DBWINc4=">AAACIXicbVBNS8NAEN34bf2KevSyWIQWsSQi6FH04lHRVqEJYbLdtIubD3YnSgn9K178K148KNKb+Gfctjlo9cHA2/dm2JkXZlJodJxPa2Z2bn5hcWm5srK6tr5hb261dJorxpsslam6C0FzKRLeRIGS32WKQxxKfhven4/82weutEiTG+xn3I+hm4hIMEAjBfZJq3YdYJ16kkcISqWPtOYeeCCzHtRLb59O3tTrARatwVgN7KrTcMagf4lbkiopcRnYQ6+TsjzmCTIJWrddJ0O/AIWCST6oeLnmGbB76PK2oQnEXPvF+MIB3TNKh0apMpUgHas/JwqIte7HoemMAXt62huJ/3ntHKMTvxBJliNP2OSjKJcUUzqKi3aE4gxl3xBgSphdKeuBAoYm1IoJwZ0++S9pHTZcp+FeHVVPz8o4lsgO2SU14pJjckouyCVpEkaeyAt5I+/Ws/VqfVjDSeuMVc5sk1+wvr4Bg2KhQw==</latexit>



Bandits

89	
[Su@on,	p28]	



Q-funcLons for bandits

90	[Su@on,	p31]	

V (St) V (St) + ↵(V̂ (St)� V (St))
<latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit><latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit><latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit><latexit sha1_base64="HPR9Oo5/8+8whGfjNy84cSoQRi4=">AAACIXicbZBNS8NAEIY3flu/oh69LBahRSyJCHoUvXhUtFFoQplsN+3i5oPdiVJC/4oX/4oXD4r0Jv4Zt20OWh1YeHneGWbnDTMpNDrOpzUzOze/sLi0XFlZXVvfsDe3PJ3mivEmS2Wq7kLQXIqEN1Gg5HeZ4hCHkt+G9+cj//aBKy3S5Ab7GQ9i6CYiEgzQoLZ94tWu21invuQRglLpIy3JPvVBZj2o+T3AwhtM6EFp19t21Wk446J/hVuKKinrsm0P/U7K8pgnyCRo3XKdDIMCFAom+aDi55pnwO6hy1tGJhBzHRTjCwd0z5AOjVJlXoJ0TH9OFBBr3Y9D0xkD9vS0N4L/ea0co5OgEEmWI0/YZFGUS4opHcVFO0JxhrJvBDAlzF8p64EChibUignBnT75r/AOG67TcK+OqqdnZRxLZIfskhpxyTE5JRfkkjQJI0/khbyRd+vZerU+rOGkdcYqZ7bJr7K+vgGKxKCd</latexit>

decreasing	“step	size”	over	=me	 constant	“step	size”		



UpdaLng using a constant step size

91	

[Su@on,	p32]	

This	gives	more	weight	to	recent	rewards,		
which	is	useful	when	tracking	a	non-sta=onary	problem.	



Loss-funcLon view of a tabular value update
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error	squared	min
V

f(V ) = (V̂ � V )2
<latexit sha1_base64="Zb/6LhFsm6mJKYg5LtxVrUfr+us=">AAACBHicbVBNS8NAEN34WetX1GMvi0VoD5akCHoRil48VrBpoYlls920S3c3YXcjlNCDF/+KFw+KePVHePPfuG1z0NYHA4/3ZpiZFyaMKu0439bK6tr6xmZhq7i9s7u3bx8ceipOJSYtHLNYdkKkCKOCtDTVjHQSSRAPGWmHo+up334gUtFY3OlxQgKOBoJGFCNtpJ5d8jkVPQ9GFa8KL2HFHyKdeZNTr3pf79llp+bMAJeJm5MyyNHs2V9+P8YpJ0JjhpTquk6igwxJTTEjk6KfKpIgPEID0jVUIE5UkM2emMATo/RhFEtTQsOZ+nsiQ1ypMQ9NJ0d6qBa9qfif1011dBFkVCSpJgLPF0UpgzqG00Rgn0qCNRsbgrCk5laIh0girE1uRROCu/jyMvHqNdepubdn5cZVHkcBlMAxqAAXnIMGuAFN0AIYPIJn8ArerCfrxXq3PuatK1Y+cwT+wPr8AWptlgM=</latexit><latexit sha1_base64="Zb/6LhFsm6mJKYg5LtxVrUfr+us=">AAACBHicbVBNS8NAEN34WetX1GMvi0VoD5akCHoRil48VrBpoYlls920S3c3YXcjlNCDF/+KFw+KePVHePPfuG1z0NYHA4/3ZpiZFyaMKu0439bK6tr6xmZhq7i9s7u3bx8ceipOJSYtHLNYdkKkCKOCtDTVjHQSSRAPGWmHo+up334gUtFY3OlxQgKOBoJGFCNtpJ5d8jkVPQ9GFa8KL2HFHyKdeZNTr3pf79llp+bMAJeJm5MyyNHs2V9+P8YpJ0JjhpTquk6igwxJTTEjk6KfKpIgPEID0jVUIE5UkM2emMATo/RhFEtTQsOZ+nsiQ1ypMQ9NJ0d6qBa9qfif1011dBFkVCSpJgLPF0UpgzqG00Rgn0qCNRsbgrCk5laIh0girE1uRROCu/jyMvHqNdepubdn5cZVHkcBlMAxqAAXnIMGuAFN0AIYPIJn8ArerCfrxXq3PuatK1Y+cwT+wPr8AWptlgM=</latexit><latexit sha1_base64="Zb/6LhFsm6mJKYg5LtxVrUfr+us=">AAACBHicbVBNS8NAEN34WetX1GMvi0VoD5akCHoRil48VrBpoYlls920S3c3YXcjlNCDF/+KFw+KePVHePPfuG1z0NYHA4/3ZpiZFyaMKu0439bK6tr6xmZhq7i9s7u3bx8ceipOJSYtHLNYdkKkCKOCtDTVjHQSSRAPGWmHo+up334gUtFY3OlxQgKOBoJGFCNtpJ5d8jkVPQ9GFa8KL2HFHyKdeZNTr3pf79llp+bMAJeJm5MyyNHs2V9+P8YpJ0JjhpTquk6igwxJTTEjk6KfKpIgPEID0jVUIE5UkM2emMATo/RhFEtTQsOZ+nsiQ1ypMQ9NJ0d6qBa9qfif1011dBFkVCSpJgLPF0UpgzqG00Rgn0qCNRsbgrCk5laIh0girE1uRROCu/jyMvHqNdepubdn5cZVHkcBlMAxqAAXnIMGuAFN0AIYPIJn8ArerCfrxXq3PuatK1Y+cwT+wPr8AWptlgM=</latexit><latexit sha1_base64="Zb/6LhFsm6mJKYg5LtxVrUfr+us=">AAACBHicbVBNS8NAEN34WetX1GMvi0VoD5akCHoRil48VrBpoYlls920S3c3YXcjlNCDF/+KFw+KePVHePPfuG1z0NYHA4/3ZpiZFyaMKu0439bK6tr6xmZhq7i9s7u3bx8ceipOJSYtHLNYdkKkCKOCtDTVjHQSSRAPGWmHo+up334gUtFY3OlxQgKOBoJGFCNtpJ5d8jkVPQ9GFa8KL2HFHyKdeZNTr3pf79llp+bMAJeJm5MyyNHs2V9+P8YpJ0JjhpTquk6igwxJTTEjk6KfKpIgPEID0jVUIE5UkM2emMATo/RhFEtTQsOZ+nsiQ1ypMQ9NJ0d6qBa9qfif1011dBFkVCSpJgLPF0UpgzqG00Rgn0qCNRsbgrCk5laIh0girE1uRROCu/jyMvHqNdepubdn5cZVHkcBlMAxqAAXnIMGuAFN0AIYPIJn8ArerCfrxXq3PuatK1Y+cwT+wPr8AWptlgM=</latexit>

@f

@V
= �2(V̂ � V )

<latexit sha1_base64="L47qLrpztgY7iKWrEjkQuxmHp28=">AAACFnicbZDNSsNAFIUn9a/Wv6hLN4NFqIuWpAi6EYpuXFawaaEJZTKdtEMnkzAzEUrIU7jxVdy4UMStuPNtnLQBtfXAwMe593LnHj9mVCrL+jJKK6tr6xvlzcrW9s7unrl/4MgoEZh0cMQi0fORJIxy0lFUMdKLBUGhz0jXn1zn9e49EZJG/E5NY+KFaMRpQDFS2hqYdTcQCKdujISiiMEg+2Eng5ew3qy5Y6RSJ6s7pwOzajWsmeAy2AVUQaH2wPx0hxFOQsIVZkjKvm3FykvzBZiRrOImksQIT9CI9DVyFBLppbOzMniinSEMIqEfV3Dm/p5IUSjlNPR1Z4jUWC7WcvO/Wj9RwYWXUh4ninA8XxQkDKoI5hnBIRUEKzbVgLCg+q8Qj5HOSekkKzoEe/HkZXCaDdtq2Ldn1dZVEUcZHIFjUAM2OActcAPaoAMweABP4AW8Go/Gs/FmvM9bS0Yxcwj+yPj4Bthgnno=</latexit><latexit sha1_base64="L47qLrpztgY7iKWrEjkQuxmHp28=">AAACFnicbZDNSsNAFIUn9a/Wv6hLN4NFqIuWpAi6EYpuXFawaaEJZTKdtEMnkzAzEUrIU7jxVdy4UMStuPNtnLQBtfXAwMe593LnHj9mVCrL+jJKK6tr6xvlzcrW9s7unrl/4MgoEZh0cMQi0fORJIxy0lFUMdKLBUGhz0jXn1zn9e49EZJG/E5NY+KFaMRpQDFS2hqYdTcQCKdujISiiMEg+2Eng5ew3qy5Y6RSJ6s7pwOzajWsmeAy2AVUQaH2wPx0hxFOQsIVZkjKvm3FykvzBZiRrOImksQIT9CI9DVyFBLppbOzMniinSEMIqEfV3Dm/p5IUSjlNPR1Z4jUWC7WcvO/Wj9RwYWXUh4ninA8XxQkDKoI5hnBIRUEKzbVgLCg+q8Qj5HOSekkKzoEe/HkZXCaDdtq2Ldn1dZVEUcZHIFjUAM2OActcAPaoAMweABP4AW8Go/Gs/FmvM9bS0Yxcwj+yPj4Bthgnno=</latexit><latexit sha1_base64="L47qLrpztgY7iKWrEjkQuxmHp28=">AAACFnicbZDNSsNAFIUn9a/Wv6hLN4NFqIuWpAi6EYpuXFawaaEJZTKdtEMnkzAzEUrIU7jxVdy4UMStuPNtnLQBtfXAwMe593LnHj9mVCrL+jJKK6tr6xvlzcrW9s7unrl/4MgoEZh0cMQi0fORJIxy0lFUMdKLBUGhz0jXn1zn9e49EZJG/E5NY+KFaMRpQDFS2hqYdTcQCKdujISiiMEg+2Eng5ew3qy5Y6RSJ6s7pwOzajWsmeAy2AVUQaH2wPx0hxFOQsIVZkjKvm3FykvzBZiRrOImksQIT9CI9DVyFBLppbOzMniinSEMIqEfV3Dm/p5IUSjlNPR1Z4jUWC7WcvO/Wj9RwYWXUh4ninA8XxQkDKoI5hnBIRUEKzbVgLCg+q8Qj5HOSekkKzoEe/HkZXCaDdtq2Ldn1dZVEUcZHIFjUAM2OActcAPaoAMweABP4AW8Go/Gs/FmvM9bS0Yxcwj+yPj4Bthgnno=</latexit><latexit sha1_base64="L47qLrpztgY7iKWrEjkQuxmHp28=">AAACFnicbZDNSsNAFIUn9a/Wv6hLN4NFqIuWpAi6EYpuXFawaaEJZTKdtEMnkzAzEUrIU7jxVdy4UMStuPNtnLQBtfXAwMe593LnHj9mVCrL+jJKK6tr6xvlzcrW9s7unrl/4MgoEZh0cMQi0fORJIxy0lFUMdKLBUGhz0jXn1zn9e49EZJG/E5NY+KFaMRpQDFS2hqYdTcQCKdujISiiMEg+2Eng5ew3qy5Y6RSJ6s7pwOzajWsmeAy2AVUQaH2wPx0hxFOQsIVZkjKvm3FykvzBZiRrOImksQIT9CI9DVyFBLppbOzMniinSEMIqEfV3Dm/p5IUSjlNPR1Z4jUWC7WcvO/Wj9RwYWXUh4ninA8XxQkDKoI5hnBIRUEKzbVgLCg+q8Qj5HOSekkKzoEe/HkZXCaDdtq2Ldn1dZVEUcZHIFjUAM2OActcAPaoAMweABP4AW8Go/Gs/FmvM9bS0Yxcwj+yPj4Bthgnno=</latexit>

V  V � ↵

2

@f

@V
<latexit sha1_base64="UQBLNxxmLRl2cVPDR8xUq56VyDc=">AAACKHicbZDLSsNAFIYn9VbrLerSzWAR3FiSIujOohuXFWwqNKWcTCft0MmFmYlSQh7Hja/iRkSRbn0SJ21Ebf1h4OM/58zM+b2YM6ksa2KUlpZXVtfK65WNza3tHXN3z5FRIghtkYhH4s4DSTkLaUsxxeldLCgEHqdtb3SV19v3VEgWhbdqHNNuAIOQ+YyA0lbPvHCwy6mvQIjoATv4BLu+AJK6wOMhZGk9+zZiEIoBx372w07WM6tWzZoKL4JdQBUVavbMV7cfkSSgoSIcpOzYVqy6aX4h4TSruImkMZARDGhHYwgBld10umiGj7TTx34k9AkVnrq/J1IIpBwHnu4MQA3lfC03/6t1EuWfd1MWxomiIZk95CccqwjnqeE+E5QoPtYARDD9V0yGoHNROtuKDsGeX3kRnHrNtmr2zWm1cVnEUUYH6BAdIxudoQa6Rk3UQgQ9omf0ht6NJ+PF+DAms9aSUczsoz8yPr8AQT6mvg==</latexit><latexit sha1_base64="UQBLNxxmLRl2cVPDR8xUq56VyDc=">AAACKHicbZDLSsNAFIYn9VbrLerSzWAR3FiSIujOohuXFWwqNKWcTCft0MmFmYlSQh7Hja/iRkSRbn0SJ21Ebf1h4OM/58zM+b2YM6ksa2KUlpZXVtfK65WNza3tHXN3z5FRIghtkYhH4s4DSTkLaUsxxeldLCgEHqdtb3SV19v3VEgWhbdqHNNuAIOQ+YyA0lbPvHCwy6mvQIjoATv4BLu+AJK6wOMhZGk9+zZiEIoBx372w07WM6tWzZoKL4JdQBUVavbMV7cfkSSgoSIcpOzYVqy6aX4h4TSruImkMZARDGhHYwgBld10umiGj7TTx34k9AkVnrq/J1IIpBwHnu4MQA3lfC03/6t1EuWfd1MWxomiIZk95CccqwjnqeE+E5QoPtYARDD9V0yGoHNROtuKDsGeX3kRnHrNtmr2zWm1cVnEUUYH6BAdIxudoQa6Rk3UQgQ9omf0ht6NJ+PF+DAms9aSUczsoz8yPr8AQT6mvg==</latexit><latexit sha1_base64="UQBLNxxmLRl2cVPDR8xUq56VyDc=">AAACKHicbZDLSsNAFIYn9VbrLerSzWAR3FiSIujOohuXFWwqNKWcTCft0MmFmYlSQh7Hja/iRkSRbn0SJ21Ebf1h4OM/58zM+b2YM6ksa2KUlpZXVtfK65WNza3tHXN3z5FRIghtkYhH4s4DSTkLaUsxxeldLCgEHqdtb3SV19v3VEgWhbdqHNNuAIOQ+YyA0lbPvHCwy6mvQIjoATv4BLu+AJK6wOMhZGk9+zZiEIoBx372w07WM6tWzZoKL4JdQBUVavbMV7cfkSSgoSIcpOzYVqy6aX4h4TSruImkMZARDGhHYwgBld10umiGj7TTx34k9AkVnrq/J1IIpBwHnu4MQA3lfC03/6t1EuWfd1MWxomiIZk95CccqwjnqeE+E5QoPtYARDD9V0yGoHNROtuKDsGeX3kRnHrNtmr2zWm1cVnEUUYH6BAdIxudoQa6Rk3UQgQ9omf0ht6NJ+PF+DAms9aSUczsoz8yPr8AQT6mvg==</latexit><latexit sha1_base64="UQBLNxxmLRl2cVPDR8xUq56VyDc=">AAACKHicbZDLSsNAFIYn9VbrLerSzWAR3FiSIujOohuXFWwqNKWcTCft0MmFmYlSQh7Hja/iRkSRbn0SJ21Ebf1h4OM/58zM+b2YM6ksa2KUlpZXVtfK65WNza3tHXN3z5FRIghtkYhH4s4DSTkLaUsxxeldLCgEHqdtb3SV19v3VEgWhbdqHNNuAIOQ+YyA0lbPvHCwy6mvQIjoATv4BLu+AJK6wOMhZGk9+zZiEIoBx372w07WM6tWzZoKL4JdQBUVavbMV7cfkSSgoSIcpOzYVqy6aX4h4TSruImkMZARDGhHYwgBld10umiGj7TTx34k9AkVnrq/J1IIpBwHnu4MQA3lfC03/6t1EuWfd1MWxomiIZk95CccqwjnqeE+E5QoPtYARDD9V0yGoHNROtuKDsGeX3kRnHrNtmr2zWm1cVnEUUYH6BAdIxudoQa6Rk3UQgQ9omf0ht6NJ+PF+DAms9aSUczsoz8yPr8AQT6mvg==</latexit>

take	a	step	size	of	0.5	alpha,	downhill	

V  V + ↵(V̂ � V )
<latexit sha1_base64="f2cCpV9CRMAuYeafmNfPZlDkeIo=">AAACC3icbVDLSgNBEJz1GeMr6tHLkCBExLArgh6DXjxGMJtANoTeyWwyZPbBTK8Slty9+CtePCji1R/w5t84eRw0saChqOqmu8tPpNBo29/W0vLK6tp6biO/ubW9s1vY23d1nCrG6yyWsWr6oLkUEa+jQMmbieIQ+pI3/MH12G/cc6VFHN3hMOHtEHqRCAQDNFKnUHSpJ3mAoFT8QF16Qj2QSR/KXh8wc0en7nGnULIr9gR0kTgzUiIz1DqFL68bszTkETIJWrccO8F2BgoFk3yU91LNE2AD6PGWoRGEXLezyS8jemSULg1iZSpCOlF/T2QQaj0MfdMZAvb1vDcW//NaKQaX7UxESYo8YtNFQSopxnQcDO0KxRnKoSHAlDC3UtYHBQxNfHkTgjP/8iJxzyqOXXFuz0vVq1kcOXJIiqRMHHJBquSG1EidMPJInskrebOerBfr3fqYti5Zs5kD8gfW5w/ap5ml</latexit><latexit sha1_base64="f2cCpV9CRMAuYeafmNfPZlDkeIo=">AAACC3icbVDLSgNBEJz1GeMr6tHLkCBExLArgh6DXjxGMJtANoTeyWwyZPbBTK8Slty9+CtePCji1R/w5t84eRw0saChqOqmu8tPpNBo29/W0vLK6tp6biO/ubW9s1vY23d1nCrG6yyWsWr6oLkUEa+jQMmbieIQ+pI3/MH12G/cc6VFHN3hMOHtEHqRCAQDNFKnUHSpJ3mAoFT8QF16Qj2QSR/KXh8wc0en7nGnULIr9gR0kTgzUiIz1DqFL68bszTkETIJWrccO8F2BgoFk3yU91LNE2AD6PGWoRGEXLezyS8jemSULg1iZSpCOlF/T2QQaj0MfdMZAvb1vDcW//NaKQaX7UxESYo8YtNFQSopxnQcDO0KxRnKoSHAlDC3UtYHBQxNfHkTgjP/8iJxzyqOXXFuz0vVq1kcOXJIiqRMHHJBquSG1EidMPJInskrebOerBfr3fqYti5Zs5kD8gfW5w/ap5ml</latexit><latexit sha1_base64="f2cCpV9CRMAuYeafmNfPZlDkeIo=">AAACC3icbVDLSgNBEJz1GeMr6tHLkCBExLArgh6DXjxGMJtANoTeyWwyZPbBTK8Slty9+CtePCji1R/w5t84eRw0saChqOqmu8tPpNBo29/W0vLK6tp6biO/ubW9s1vY23d1nCrG6yyWsWr6oLkUEa+jQMmbieIQ+pI3/MH12G/cc6VFHN3hMOHtEHqRCAQDNFKnUHSpJ3mAoFT8QF16Qj2QSR/KXh8wc0en7nGnULIr9gR0kTgzUiIz1DqFL68bszTkETIJWrccO8F2BgoFk3yU91LNE2AD6PGWoRGEXLezyS8jemSULg1iZSpCOlF/T2QQaj0MfdMZAvb1vDcW//NaKQaX7UxESYo8YtNFQSopxnQcDO0KxRnKoSHAlDC3UtYHBQxNfHkTgjP/8iJxzyqOXXFuz0vVq1kcOXJIiqRMHHJBquSG1EidMPJInskrebOerBfr3fqYti5Zs5kD8gfW5w/ap5ml</latexit><latexit sha1_base64="f2cCpV9CRMAuYeafmNfPZlDkeIo=">AAACC3icbVDLSgNBEJz1GeMr6tHLkCBExLArgh6DXjxGMJtANoTeyWwyZPbBTK8Slty9+CtePCji1R/w5t84eRw0saChqOqmu8tPpNBo29/W0vLK6tp6biO/ubW9s1vY23d1nCrG6yyWsWr6oLkUEa+jQMmbieIQ+pI3/MH12G/cc6VFHN3hMOHtEHqRCAQDNFKnUHSpJ3mAoFT8QF16Qj2QSR/KXh8wc0en7nGnULIr9gR0kTgzUiIz1DqFL68bszTkETIJWrccO8F2BgoFk3yU91LNE2AD6PGWoRGEXLezyS8jemSULg1iZSpCOlF/T2QQaj0MfdMZAvb1vDcW//NaKQaX7UxESYo8YtNFQSopxnQcDO0KxRnKoSHAlDC3UtYHBQxNfHkTgjP/8iJxzyqOXXFuz0vVq1kcOXJIiqRMHHJBquSG1EidMPJInskrebOerBfr3fqYti5Zs5kD8gfW5w/ap5ml</latexit>



Off-policy    vs   On-policy    learning

• On-policy:	Use	the	determinis=c	outcomes	or	samples	from	the	
target	policy	to	train	the	algorithm.	
• Off-policy:	Training	on	a	distribu=on	of	transi=ons	or	episodes	
produced	by	a	different	behavior	policy	rather	than	that	produced	by	
the	target	policy.		For	example,	the	ac=ons	could	come	from	another	
agent.	

• Q-learning	allows	for	off-policy	learning	
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    -Greedy ExploraLon  (for discrete acLons)

•  Simplest	idea	for	ensuring	con=nual	explora=on		
• All	m	ac=ons	are	tried	with	non-zero	probability	
• With	probability	1	−	ε	choose	the	greedy	ac=on		
• With	probability	ε	choose	an	ac=on	at	random	
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✏
<latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit>
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Basic Model-based RL

95	

[Su@on,	p162]	



Basic Model-based RL

96	[Su@on,	p164]	



Scalability

• simple	problems	
- discrete	states,	discrete	ac=ons:		store	Q(s,a)	in	tabular	form	

• more	interes=ng	problems	
- Backgammon:		10^20	states	
- Go:		10^170	states	

• con=nuous	states	and	con=nuous	ac=ons	?	
- “curse	of	dimensionality”	

• therefore	need	to	approximate:	
- value	func=ons				and/or			policy	
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Deep Q-Networks   (DQN)      
Q-learning for discrete acLons, off policy

98	

[NeurIPS	2013]	

[Nature	2015]	



99	
[awjuliani]	

Q(s)		for	each	ac=on	

game	image(s)	



100	[Mnih	et	al.,	2015]	

sample	tuples	from	an	
“experience	replay”	buffer	

maintain	old	and	new	
Q	networks;		then	
periodically	swap	these	

DQN	Algorithm	
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[Su@on,	p264]	

[Allows	learning	of	mul=ple	policies		
		from	a	single	stream	of	data	]		



Experience Replay Buffer

•  supervised	learning	for	DNN	assumes	i.i.d.	samples	
- independent	and	iden=cally	distributed	samples	

•  a	DNN	learning	update	uses	a	mini-batch	to	compute	the	SGD	update	
(SGD	=	stochas=c	gradient	descent)	
• mini-batch	of	the	n	most	recent	experience	tuples	is		not	iid	
•  solu=on	
- store	all	tuples	in	an	experience	replay	buffer,	then	sample	from	that	

• priori+zed	experience	replay	
- train	more	on	the	data	that	is	surprising,	
i.e.,	where	the	loss	func=on	is	high	
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Dueling DQN 

103	[Wang	et	al.	2015]	

or	
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DistribuLonal RL

105	[Bellmare	et	al,	2017]	



Deep RL:    key building blocks  

106	

policy	
⇡
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s
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s
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<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

value	fn	

actor	cri=c	methods	

policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

policy	methods	

DQN	

value	fn	methods	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> V

<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

value	fn	

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

(policy	is	implicit)	

✔	 DQN	
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policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>
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policy	
⇡

<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

value	fn	 Q
<latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit><latexit sha1_base64="HXuISPvkXGbA3uDacHWILSMHwJY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Aqx2M1Q==</latexit>

key	to	upda=ng	the	policy	–	chain	rule:	

Be	aware	that	there	are	other	important	details	to	get	right.	
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@✓µ
<latexit sha1_base64="tN1oW2f6ZOt0h8hAnxmBFmRCrQ4=">AAACUXicfVFJSwMxFH4d99al6tFLsAieyowIehFELx4VrC10anmTZmwws5C8Ecowf9GDnvwfXjwopnVArcuDwMe3ZPkSpEoact2nijMzOze/sLhUrS2vrK7V1zeuTJJpLlo8UYnuBGiEkrFokSQlOqkWGAVKtIPb07HevhPayCS+pFEqehHexDKUHMlS/frQDzXy3E9Rk0TFLopP7NNQEF7nfpQVBTti/1ixKFX8K9+vN9ymOxn2E3glaEA55/36gz9IeBaJmLhCY7qem1IvH+/NlSiqfmZEivwWb0TXwhgjYXr5pJGC7VhmwMJE2xUTm7BfEzlGxoyiwDojpKGZ1sbkb1o3o/Cwl8s4zUjE/OOgMFOMEjaulw2kFpzUyALkWtq7Mj5E2wzZT6jaErzpJ/8EV3tNz216F/uN45OyjkXYgm3YBQ8O4BjO4BxawOEenuEV3iqPlRcHHOfD6lTKzCZ8G6f2DnoGtpA=</latexit><latexit sha1_base64="tN1oW2f6ZOt0h8hAnxmBFmRCrQ4=">AAACUXicfVFJSwMxFH4d99al6tFLsAieyowIehFELx4VrC10anmTZmwws5C8Ecowf9GDnvwfXjwopnVArcuDwMe3ZPkSpEoact2nijMzOze/sLhUrS2vrK7V1zeuTJJpLlo8UYnuBGiEkrFokSQlOqkWGAVKtIPb07HevhPayCS+pFEqehHexDKUHMlS/frQDzXy3E9Rk0TFLopP7NNQEF7nfpQVBTti/1ixKFX8K9+vN9ymOxn2E3glaEA55/36gz9IeBaJmLhCY7qem1IvH+/NlSiqfmZEivwWb0TXwhgjYXr5pJGC7VhmwMJE2xUTm7BfEzlGxoyiwDojpKGZ1sbkb1o3o/Cwl8s4zUjE/OOgMFOMEjaulw2kFpzUyALkWtq7Mj5E2wzZT6jaErzpJ/8EV3tNz216F/uN45OyjkXYgm3YBQ8O4BjO4BxawOEenuEV3iqPlRcHHOfD6lTKzCZ8G6f2DnoGtpA=</latexit><latexit sha1_base64="tN1oW2f6ZOt0h8hAnxmBFmRCrQ4=">AAACUXicfVFJSwMxFH4d99al6tFLsAieyowIehFELx4VrC10anmTZmwws5C8Ecowf9GDnvwfXjwopnVArcuDwMe3ZPkSpEoact2nijMzOze/sLhUrS2vrK7V1zeuTJJpLlo8UYnuBGiEkrFokSQlOqkWGAVKtIPb07HevhPayCS+pFEqehHexDKUHMlS/frQDzXy3E9Rk0TFLopP7NNQEF7nfpQVBTti/1ixKFX8K9+vN9ymOxn2E3glaEA55/36gz9IeBaJmLhCY7qem1IvH+/NlSiqfmZEivwWb0TXwhgjYXr5pJGC7VhmwMJE2xUTm7BfEzlGxoyiwDojpKGZ1sbkb1o3o/Cwl8s4zUjE/OOgMFOMEjaulw2kFpzUyALkWtq7Mj5E2wzZT6jaErzpJ/8EV3tNz216F/uN45OyjkXYgm3YBQ8O4BjO4BxawOEenuEV3iqPlRcHHOfD6lTKzCZ8G6f2DnoGtpA=</latexit><latexit sha1_base64="tN1oW2f6ZOt0h8hAnxmBFmRCrQ4=">AAACUXicfVFJSwMxFH4d99al6tFLsAieyowIehFELx4VrC10anmTZmwws5C8Ecowf9GDnvwfXjwopnVArcuDwMe3ZPkSpEoact2nijMzOze/sLhUrS2vrK7V1zeuTJJpLlo8UYnuBGiEkrFokSQlOqkWGAVKtIPb07HevhPayCS+pFEqehHexDKUHMlS/frQDzXy3E9Rk0TFLopP7NNQEF7nfpQVBTti/1ixKFX8K9+vN9ymOxn2E3glaEA55/36gz9IeBaJmLhCY7qem1IvH+/NlSiqfmZEivwWb0TXwhgjYXr5pJGC7VhmwMJE2xUTm7BfEzlGxoyiwDojpKGZ1sbkb1o3o/Cwl8s4zUjE/OOgMFOMEjaulw2kFpzUyALkWtq7Mj5E2wzZT6jaErzpJ/8EV3tNz216F/uN45OyjkXYgm3YBQ8O4BjO4BxawOEenuEV3iqPlRcHHOfD6lTKzCZ8G6f2DnoGtpA=</latexit>

✓µ
<latexit sha1_base64="e2OYz4VnU6OabHE6AMlOX1vTHT8=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNs21okl2SiVCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvzgQ34PvfXmltfWNzq7xd2dnd2z+oHh61TWo1ZS2ailR3Y2KY4Iq1gINg3UwzImPBOvH4duZ3npg2PFUPMMlYJMlQ8YRTAk4KQxgxII95KO20X635dX8OvEqCgtRQgWa/+hUOUmolU0AFMaYX+BlEOdHAqWDTSmgNywgdkyHrOaqIZCbK5zdP8ZlTBjhJtSsFeK7+nsiJNGYiY9cpCYzMsjcT//N6FpLrKOcqs8AUXSxKrMCQ4lkAeMA1oyAmjhCqubsV0xHRhIKLqeJCCJZfXiXti3rg14P7y1rjpoijjE7QKTpHAbpCDXSHmqiFKMrQM3pFb571Xrx372PRWvKKmWP0B97nD38Vkfg=</latexit><latexit sha1_base64="e2OYz4VnU6OabHE6AMlOX1vTHT8=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNs21okl2SiVCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvzgQ34PvfXmltfWNzq7xd2dnd2z+oHh61TWo1ZS2ailR3Y2KY4Iq1gINg3UwzImPBOvH4duZ3npg2PFUPMMlYJMlQ8YRTAk4KQxgxII95KO20X635dX8OvEqCgtRQgWa/+hUOUmolU0AFMaYX+BlEOdHAqWDTSmgNywgdkyHrOaqIZCbK5zdP8ZlTBjhJtSsFeK7+nsiJNGYiY9cpCYzMsjcT//N6FpLrKOcqs8AUXSxKrMCQ4lkAeMA1oyAmjhCqubsV0xHRhIKLqeJCCJZfXiXti3rg14P7y1rjpoijjE7QKTpHAbpCDXSHmqiFKMrQM3pFb571Xrx372PRWvKKmWP0B97nD38Vkfg=</latexit><latexit sha1_base64="e2OYz4VnU6OabHE6AMlOX1vTHT8=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNs21okl2SiVCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvzgQ34PvfXmltfWNzq7xd2dnd2z+oHh61TWo1ZS2ailR3Y2KY4Iq1gINg3UwzImPBOvH4duZ3npg2PFUPMMlYJMlQ8YRTAk4KQxgxII95KO20X635dX8OvEqCgtRQgWa/+hUOUmolU0AFMaYX+BlEOdHAqWDTSmgNywgdkyHrOaqIZCbK5zdP8ZlTBjhJtSsFeK7+nsiJNGYiY9cpCYzMsjcT//N6FpLrKOcqs8AUXSxKrMCQ4lkAeMA1oyAmjhCqubsV0xHRhIKLqeJCCJZfXiXti3rg14P7y1rjpoijjE7QKTpHAbpCDXSHmqiFKMrQM3pFb571Xrx372PRWvKKmWP0B97nD38Vkfg=</latexit><latexit sha1_base64="e2OYz4VnU6OabHE6AMlOX1vTHT8=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNs21okl2SiVCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvzgQ34PvfXmltfWNzq7xd2dnd2z+oHh61TWo1ZS2ailR3Y2KY4Iq1gINg3UwzImPBOvH4duZ3npg2PFUPMMlYJMlQ8YRTAk4KQxgxII95KO20X635dX8OvEqCgtRQgWa/+hUOUmolU0AFMaYX+BlEOdHAqWDTSmgNywgdkyHrOaqIZCbK5zdP8ZlTBjhJtSsFeK7+nsiJNGYiY9cpCYzMsjcT//N6FpLrKOcqs8AUXSxKrMCQ4lkAeMA1oyAmjhCqubsV0xHRhIKLqeJCCJZfXiXti3rg14P7y1rjpoijjE7QKTpHAbpCDXSHmqiFKMrQM3pFb571Xrx372PRWvKKmWP0B97nD38Vkfg=</latexit>

✓Q
<latexit sha1_base64="E5AQoQ2kGFcFJHvED+W4gnn8NDg=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2sWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYnWPkwT8iA2VCAVnaKWHHo4A2WPWmPbLFbfqzkFXiZeTCslR75e/eoOYpxEo5JIZ0/XcBP2MaRRcwrTUSw0kjI/ZELqWKhaB8bP5xVN6ZpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDK/9TKgkRVB8sShMJcWYzt6nA6GBo5xYwrgW9lbKR0wzjjakkg3BW355lbQuqp5b9RqXldpNHkeRnJBTck48ckVq5I7USZNwosgzeSVvjnFenHfnY9FacPKZY/IHzucPxS2Q9w==</latexit><latexit sha1_base64="E5AQoQ2kGFcFJHvED+W4gnn8NDg=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2sWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYnWPkwT8iA2VCAVnaKWHHo4A2WPWmPbLFbfqzkFXiZeTCslR75e/eoOYpxEo5JIZ0/XcBP2MaRRcwrTUSw0kjI/ZELqWKhaB8bP5xVN6ZpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDK/9TKgkRVB8sShMJcWYzt6nA6GBo5xYwrgW9lbKR0wzjjakkg3BW355lbQuqp5b9RqXldpNHkeRnJBTck48ckVq5I7USZNwosgzeSVvjnFenHfnY9FacPKZY/IHzucPxS2Q9w==</latexit><latexit sha1_base64="E5AQoQ2kGFcFJHvED+W4gnn8NDg=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2sWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYnWPkwT8iA2VCAVnaKWHHo4A2WPWmPbLFbfqzkFXiZeTCslR75e/eoOYpxEo5JIZ0/XcBP2MaRRcwrTUSw0kjI/ZELqWKhaB8bP5xVN6ZpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDK/9TKgkRVB8sShMJcWYzt6nA6GBo5xYwrgW9lbKR0wzjjakkg3BW355lbQuqp5b9RqXldpNHkeRnJBTck48ckVq5I7USZNwosgzeSVvjnFenHfnY9FacPKZY/IHzucPxS2Q9w==</latexit><latexit sha1_base64="E5AQoQ2kGFcFJHvED+W4gnn8NDg=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2sWy2k3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYnWPkwT8iA2VCAVnaKWHHo4A2WPWmPbLFbfqzkFXiZeTCslR75e/eoOYpxEo5JIZ0/XcBP2MaRRcwrTUSw0kjI/ZELqWKhaB8bP5xVN6ZpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDK/9TKgkRVB8sShMJcWYzt6nA6GBo5xYwrgW9lbKR0wzjjakkg3BW355lbQuqp5b9RqXldpNHkeRnJBTck48ckVq5I7USZNwosgzeSVvjnFenHfnY9FacPKZY/IHzucPxS2Q9w==</latexit>

Ornstein-Uhlenbeck	Process	is	used	to	add	noise	to	the	ac=on	output.	


