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Cooperative Control

All these examples represent networks of dynamical systems!

Common Theme: Control objectives are related to agreement!
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NETWORKS OF DYNAMICAL 
SYSTEMS ARE ONE OF THE 
ENABLING TECHNOLOGIES 

OF THE FUTURE



‣ how do we analyze 
these systems? 

‣ how do we design 
these systems?



HOW DO WE CONTROL MULTI-AGENT SYSTEMS?
centralized approach decentralized/distributed approach
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not scalable 
not robust



HOW DO WE CONTROL MULTI-AGENT SYSTEMS?

What is the right control architecture?
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HOW DO WE CONTROL MULTI-AGENT SYSTEMS?

What is the right control architecture?
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‣ of each agent 
‣ of the information exchange layer



CONTROL ARCHITECTURES

1 ROBOT



CONTROL ARCHITECTURES

1 ROBOT

‣ dynamics



CONTROL ARCHITECTURES

MULTI-ROBOT SYSTEM

IL
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Environment Controlled Variables

Inner Loop: 

     ?   

Outer Loop: 

     ?   
Mission



CONTROL ARCHITECTURES

MULTI-ROBOT SYSTEM

IL
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Environment Controlled Variables

Inner Loop: 

     ?   

Outer Loop: 

     ?   
Mission

‣ dynamics and the   
information exchange layer



MULTI-AGENT SYSTEM ARCHITECTURES
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‣ the networked system 
‣ dynamics for coordination 
‣ information exchange 

architectures



NETWORKED DYNAMIC SYSTEMS
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y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>

Agent Dynamics

⌃i :

⇢
ẋi = fi(xi, ui)
yi = hi(xi, ui)

<latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit>
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u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>

Agent Dynamics

Controller Dynamics

⌃i :

⇢
ẋi = fi(xi, ui)
yi = hi(xi, ui)

<latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit>

⇧e :

⇢
⌘̇e = �e(⌘e, ⇣e)
µe =  e(⌘e, ⇣e)

<latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit><latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit><latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit><latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit>



NETWORKED DYNAMIC SYSTEMS

Information Exchange Network
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Incidence Matrix
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1 0 0 0
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0 �1 0 1
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⌃1
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⇧2

⇧m

⌃n

dynamics

interaction 
protocol
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exchange network

A Graph

G = (V, E)
<latexit sha1_base64="63OAfS23LyuX85J7lZo+FDIr+pU=">AAACInicbVDLSsNAFJ3UV62vqEs3g0WsICURQV0IRRFdVjBtoQ1lMp22QyeTMDMRSsgn+Bl+gVv9AlfiSnDrfzhpQ7GtBwbOPfde7pnjhYxKZVlfRm5hcWl5Jb9aWFvf2Nwyt3dqMogEJg4OWCAaHpKEUU4cRRUjjVAQ5HuM1L3BddqvPxIhacAf1DAkro96nHYpRkpLbfOw5SPVx4jFtwm8hKVJWUuOJ/wmOWqbRatsjQDniZ2RIshQbZs/rU6AI59whRmSsmlboXJjJBTFjCSFViRJiPAA9UhTU458It149KEEHmilA7uB0I8rOFL/bsTIl3Loe3oy9Shne6n4X68Zqe65G1MeRopwPD7UjRhUAUzTgR0qCFZsqAnCgmqvEPeRQFjpDKeujJ0WdC72bArzxDkpX5Tt+9Ni5SoLKA/2wD4oARucgQq4A1XgAAyewAt4BW/Gs/FufBif49Gcke3sgikY37/Z7aRz</latexit><latexit sha1_base64="63OAfS23LyuX85J7lZo+FDIr+pU=">AAACInicbVDLSsNAFJ3UV62vqEs3g0WsICURQV0IRRFdVjBtoQ1lMp22QyeTMDMRSsgn+Bl+gVv9AlfiSnDrfzhpQ7GtBwbOPfde7pnjhYxKZVlfRm5hcWl5Jb9aWFvf2Nwyt3dqMogEJg4OWCAaHpKEUU4cRRUjjVAQ5HuM1L3BddqvPxIhacAf1DAkro96nHYpRkpLbfOw5SPVx4jFtwm8hKVJWUuOJ/wmOWqbRatsjQDniZ2RIshQbZs/rU6AI59whRmSsmlboXJjJBTFjCSFViRJiPAA9UhTU458It149KEEHmilA7uB0I8rOFL/bsTIl3Loe3oy9Shne6n4X68Zqe65G1MeRopwPD7UjRhUAUzTgR0qCFZsqAnCgmqvEPeRQFjpDKeujJ0WdC72bArzxDkpX5Tt+9Ni5SoLKA/2wD4oARucgQq4A1XgAAyewAt4BW/Gs/FufBif49Gcke3sgikY37/Z7aRz</latexit><latexit sha1_base64="63OAfS23LyuX85J7lZo+FDIr+pU=">AAACInicbVDLSsNAFJ3UV62vqEs3g0WsICURQV0IRRFdVjBtoQ1lMp22QyeTMDMRSsgn+Bl+gVv9AlfiSnDrfzhpQ7GtBwbOPfde7pnjhYxKZVlfRm5hcWl5Jb9aWFvf2Nwyt3dqMogEJg4OWCAaHpKEUU4cRRUjjVAQ5HuM1L3BddqvPxIhacAf1DAkro96nHYpRkpLbfOw5SPVx4jFtwm8hKVJWUuOJ/wmOWqbRatsjQDniZ2RIshQbZs/rU6AI59whRmSsmlboXJjJBTFjCSFViRJiPAA9UhTU458It149KEEHmilA7uB0I8rOFL/bsTIl3Loe3oy9Shne6n4X68Zqe65G1MeRopwPD7UjRhUAUzTgR0qCFZsqAnCgmqvEPeRQFjpDKeujJ0WdC72bArzxDkpX5Tt+9Ni5SoLKA/2wD4oARucgQq4A1XgAAyewAt4BW/Gs/FufBif49Gcke3sgikY37/Z7aRz</latexit><latexit sha1_base64="63OAfS23LyuX85J7lZo+FDIr+pU=">AAACInicbVDLSsNAFJ3UV62vqEs3g0WsICURQV0IRRFdVjBtoQ1lMp22QyeTMDMRSsgn+Bl+gVv9AlfiSnDrfzhpQ7GtBwbOPfde7pnjhYxKZVlfRm5hcWl5Jb9aWFvf2Nwyt3dqMogEJg4OWCAaHpKEUU4cRRUjjVAQ5HuM1L3BddqvPxIhacAf1DAkro96nHYpRkpLbfOw5SPVx4jFtwm8hKVJWUuOJ/wmOWqbRatsjQDniZ2RIshQbZs/rU6AI59whRmSsmlboXJjJBTFjCSFViRJiPAA9UhTU458It149KEEHmilA7uB0I8rOFL/bsTIl3Loe3oy9Shne6n4X68Zqe65G1MeRopwPD7UjRhUAUzTgR0qCFZsqAnCgmqvEPeRQFjpDKeujJ0WdC72bArzxDkpX5Tt+9Ni5SoLKA/2wD4oARucgQq4A1XgAAyewAt4BW/Gs/FufBif49Gcke3sgikY37/Z7aRz</latexit>

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>

Agent Dynamics

Controller Dynamics

⌃i :

⇢
ẋi = fi(xi, ui)
yi = hi(xi, ui)

<latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit><latexit sha1_base64="n5JIWK+VRb78lldZghaqkvzwNas="></latexit>

⇧e :

⇢
⌘̇e = �e(⌘e, ⇣e)
µe =  e(⌘e, ⇣e)

<latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit><latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit><latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit><latexit sha1_base64="BCyIrS0fEtTwc5br4YGbw2Q4xQw="></latexit>



DIFFUSIVELY COUPLED NETWORKS

...

...

G G

⌃1

⌃2

⇧1

⇧2

⇧m

⌃n

E(G) E(G)T

Kumamoto Model

✓̇i = �k
X

i⇠j

sin(✓i � ✓j)

Traffic Dynamics Model

v̇i = i

0

@V 0
i � vi + V 1

i

X

i⇠j

tanh(pj � pi)

1

A

Neural Network

CV̇i = f(Vi, hi) +
P

i⇠j gij(Vj � Vi)

ḣi = g(Vi, hi)

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>
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DIFFUSIVELY COUPLED NETWORKS
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⌃n

E(G) E(G)T

Kumamoto Model

✓̇i = �k
X

i⇠j

sin(✓i � ✓j)

Traffic Dynamics Model

v̇i = i

0

@V 0
i � vi + V 1

i

X

i⇠j

tanh(pj � pi)

1

A

Neural Network

CV̇i = f(Vi, hi) +
P

i⇠j gij(Vj � Vi)

ḣi = g(Vi, hi)

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>
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What properties should the agent and controller 
dynamics posses to solve the synchronization 
problem?
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<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>



SYNCHRONIZATION - A NETWORK OPTIMIZATION PERSPECTIVE
Synchronization

lim
t!1

yi(t)� yj(t) = 0, 8i, j
<latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit>

“Formation"
lim
t!1

y(t) = y
<latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit>

dynamics

interaction 
protocol

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>
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SYNCHRONIZATION - A NETWORK OPTIMIZATION PERSPECTIVE
Synchronization

lim
t!1

yi(t)� yj(t) = 0, 8i, j
<latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit>

“Formation"
lim
t!1

y(t) = y
<latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit>

‣ assume agents and controllers 
admit steady-state solutions

dynamics

interaction 
protocol

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>
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SYNCHRONIZATION - A NETWORK OPTIMIZATION PERSPECTIVE
Synchronization

lim
t!1

yi(t)� yj(t) = 0, 8i, j
<latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit><latexit sha1_base64="w5c6wohtiMYDvGAow0GjpFImg2k="></latexit>

“Formation"
lim
t!1

y(t) = y
<latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit><latexit sha1_base64="faBAAHG7mdqjSWjDFXaqS4fh498="></latexit>

‣ assume agents and controllers 
admit steady-state solutions

dynamics

interaction 
protocol

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>

...

...

G G

⌃1

⌃2

⇧1

⇧2

⇧m

⌃n

E(G) E(G)T

STEADY-STATE INPUT-OUTPUT RELATIONS

ki(ui) = {yi | (ui, yi) 2 ki}
<latexit sha1_base64="yLPUGp2Ggh2IoQk8DpsXug86bzA="></latexit><latexit sha1_base64="yLPUGp2Ggh2IoQk8DpsXug86bzA="></latexit><latexit sha1_base64="yLPUGp2Ggh2IoQk8DpsXug86bzA="></latexit><latexit sha1_base64="yLPUGp2Ggh2IoQk8DpsXug86bzA="></latexit>

k�1
i (yi) = {ui | (ui, yi) 2 ki}

<latexit sha1_base64="LruNrmYpEVtg+paEutjbIPWQTjw="></latexit><latexit sha1_base64="LruNrmYpEVtg+paEutjbIPWQTjw="></latexit><latexit sha1_base64="LruNrmYpEVtg+paEutjbIPWQTjw="></latexit><latexit sha1_base64="LruNrmYpEVtg+paEutjbIPWQTjw="></latexit>

agents controllers
�e(⇣e) = {µe | (⇣e, µe) 2 �e}

<latexit sha1_base64="Zggroaji69iCREpn07n++rSBvcE="></latexit><latexit sha1_base64="Zggroaji69iCREpn07n++rSBvcE="></latexit><latexit sha1_base64="Zggroaji69iCREpn07n++rSBvcE="></latexit><latexit sha1_base64="Zggroaji69iCREpn07n++rSBvcE="></latexit>

��1
e (µe) = {µe | (⇣e, µe) 2 �e}

<latexit sha1_base64="831LI73LTb31OI53CQIP3pLSQVQ="></latexit><latexit sha1_base64="831LI73LTb31OI53CQIP3pLSQVQ="></latexit><latexit sha1_base64="831LI73LTb31OI53CQIP3pLSQVQ="></latexit><latexit sha1_base64="831LI73LTb31OI53CQIP3pLSQVQ="></latexit>



INPUT-OUTPUT RELATIONS

⌃ :

⇢
ẋ = Ax+Bu
y = Cx+Du

<latexit sha1_base64="LH4Ps5+5uvG6aCF8BTubZ88FGz0="></latexit><latexit sha1_base64="LH4Ps5+5uvG6aCF8BTubZ88FGz0="></latexit><latexit sha1_base64="LH4Ps5+5uvG6aCF8BTubZ88FGz0="></latexit><latexit sha1_base64="LH4Ps5+5uvG6aCF8BTubZ88FGz0="></latexit>

y
<latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit><latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit><latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit><latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit>

u
<latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit><latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit><latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit><latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit>

y = ↵u
<latexit sha1_base64="yMVLF7R2f+M25IRxOrOUiZKv8BQ=">AAACFnicbVDNSsNAGNz4W+tf1GMvi0XwVBIR1INQ9OKxgrGFNpTNdtMu3d2E3Y0QQg4+hk/gVZ/Ak3j16gP4Hm7aCLZ1YGGY+T6+2QliRpV2nC9raXlldW29slHd3Nre2bX39u9VlEhMPByxSHYCpAijgniaakY6sSSIB4y0g/F14bcfiFQ0Enc6jYnP0VDQkGKkjdS3az2O9EjyLM0ve4jFI/QrJHnfrjsNZwK4SNyS1EGJVt/+7g0inHAiNGZIqa7rxNrPkNQUM5JXe4kiMcJjNCRdQwXiRPnZ5BM5PDLKAIaRNE9oOFH/bmSIK5XywEwWCdW8V4j/ed1Eh+d+RkWcaCLw9FCYMKgjWDQCB1QSrFlqCMKSmqwQj5BEWJveZq5Mk1ZNL+58C4vEO2lcNNzb03rzqiyoAmrgEBwDF5yBJrgBLeABDB7BM3gBr9aT9Wa9Wx/T0SWr3DkAM7A+fwCmHaDc</latexit><latexit sha1_base64="yMVLF7R2f+M25IRxOrOUiZKv8BQ=">AAACFnicbVDNSsNAGNz4W+tf1GMvi0XwVBIR1INQ9OKxgrGFNpTNdtMu3d2E3Y0QQg4+hk/gVZ/Ak3j16gP4Hm7aCLZ1YGGY+T6+2QliRpV2nC9raXlldW29slHd3Nre2bX39u9VlEhMPByxSHYCpAijgniaakY6sSSIB4y0g/F14bcfiFQ0Enc6jYnP0VDQkGKkjdS3az2O9EjyLM0ve4jFI/QrJHnfrjsNZwK4SNyS1EGJVt/+7g0inHAiNGZIqa7rxNrPkNQUM5JXe4kiMcJjNCRdQwXiRPnZ5BM5PDLKAIaRNE9oOFH/bmSIK5XywEwWCdW8V4j/ed1Eh+d+RkWcaCLw9FCYMKgjWDQCB1QSrFlqCMKSmqwQj5BEWJveZq5Mk1ZNL+58C4vEO2lcNNzb03rzqiyoAmrgEBwDF5yBJrgBLeABDB7BM3gBr9aT9Wa9Wx/T0SWr3DkAM7A+fwCmHaDc</latexit><latexit sha1_base64="yMVLF7R2f+M25IRxOrOUiZKv8BQ=">AAACFnicbVDNSsNAGNz4W+tf1GMvi0XwVBIR1INQ9OKxgrGFNpTNdtMu3d2E3Y0QQg4+hk/gVZ/Ak3j16gP4Hm7aCLZ1YGGY+T6+2QliRpV2nC9raXlldW29slHd3Nre2bX39u9VlEhMPByxSHYCpAijgniaakY6sSSIB4y0g/F14bcfiFQ0Enc6jYnP0VDQkGKkjdS3az2O9EjyLM0ve4jFI/QrJHnfrjsNZwK4SNyS1EGJVt/+7g0inHAiNGZIqa7rxNrPkNQUM5JXe4kiMcJjNCRdQwXiRPnZ5BM5PDLKAIaRNE9oOFH/bmSIK5XywEwWCdW8V4j/ed1Eh+d+RkWcaCLw9FCYMKgjWDQCB1QSrFlqCMKSmqwQj5BEWJveZq5Mk1ZNL+58C4vEO2lcNNzb03rzqiyoAmrgEBwDF5yBJrgBLeABDB7BM3gBr9aT9Wa9Wx/T0SWr3DkAM7A+fwCmHaDc</latexit><latexit sha1_base64="yMVLF7R2f+M25IRxOrOUiZKv8BQ=">AAACFnicbVDNSsNAGNz4W+tf1GMvi0XwVBIR1INQ9OKxgrGFNpTNdtMu3d2E3Y0QQg4+hk/gVZ/Ak3j16gP4Hm7aCLZ1YGGY+T6+2QliRpV2nC9raXlldW29slHd3Nre2bX39u9VlEhMPByxSHYCpAijgniaakY6sSSIB4y0g/F14bcfiFQ0Enc6jYnP0VDQkGKkjdS3az2O9EjyLM0ve4jFI/QrJHnfrjsNZwK4SNyS1EGJVt/+7g0inHAiNGZIqa7rxNrPkNQUM5JXe4kiMcJjNCRdQwXiRPnZ5BM5PDLKAIaRNE9oOFH/bmSIK5XywEwWCdW8V4j/ed1Eh+d+RkWcaCLw9FCYMKgjWDQCB1QSrFlqCMKSmqwQj5BEWJveZq5Mk1ZNL+58C4vEO2lcNNzb03rzqiyoAmrgEBwDF5yBJrgBLeABDB7BM3gBr9aT9Wa9Wx/T0SWr3DkAM7A+fwCmHaDc</latexit>

SISO and Stable

⌃ :

⇢
ẋ = u
y = x

<latexit sha1_base64="I37wJkQMkCC4Tylm5EPmDI93YEg="></latexit><latexit sha1_base64="I37wJkQMkCC4Tylm5EPmDI93YEg="></latexit><latexit sha1_base64="I37wJkQMkCC4Tylm5EPmDI93YEg="></latexit><latexit sha1_base64="I37wJkQMkCC4Tylm5EPmDI93YEg="></latexit>

) k(u) = {y | y = (�CA�1B +D)u}
<latexit sha1_base64="ITMGEHJxQDG0LzzLtkiRI13ANRo="></latexit><latexit sha1_base64="ITMGEHJxQDG0LzzLtkiRI13ANRo="></latexit><latexit sha1_base64="ITMGEHJxQDG0LzzLtkiRI13ANRo="></latexit><latexit sha1_base64="ITMGEHJxQDG0LzzLtkiRI13ANRo="></latexit>

) k = {(0, y), y 2 R}
<latexit sha1_base64="QNSQqtyzszCpLnMxj7d4esl1i/0="></latexit><latexit sha1_base64="QNSQqtyzszCpLnMxj7d4esl1i/0="></latexit><latexit sha1_base64="QNSQqtyzszCpLnMxj7d4esl1i/0="></latexit><latexit sha1_base64="QNSQqtyzszCpLnMxj7d4esl1i/0="></latexit>

Integrator y
<latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit><latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit><latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit><latexit sha1_base64="bV4j5JrZj30vARe90ooCaAu5huQ=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsvGkV625dXcKtEy8gtSgQLNX/en2Y5IKKg3hWOuO5yYmyLAyjHA6qXRTTRNMRnhAO5ZKLKgOsmniCTqxSh9FsbJPGjRV/25kWGg9FqGdzBPqRS8X//M6qYkug4zJJDVUktmhKOXIxCj/PuozRYnhY0swUcxmRWSIFSbGljR3ZZa0YnvxFltYJv5Z/aru3Z3XGtdFQWU4gmM4BQ8uoAG30AQfCEh4gVd4c56dd+fD+ZyNlpxi5xDm4Hz9AjNrmRA=</latexit>

u
<latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit><latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit><latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit><latexit sha1_base64="mkevSnKo4Tfi1uSkRqvY99wWFbU=">AAACA3icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyxHUomzbShSWZIMkIZuvUL3OoXuBK3fogf4H+YaWdhWw8EDufcyz05YcKZNq777ZRWVtfWN8qbla3tnd296v7Bg45TRahPYh6rdog15UxS3zDDaTtRFIuQ01Y4usn91hNVmsXy3owTGgg8kCxiBBsrPXYFNkMlsnTSq9bcujsFWiZeQWpQoNmr/nT7MUkFlYZwrHXHcxMTZFgZRjidVLqppgkmIzygHUslFlQH2TTxBJ1YpY+iWNknDZqqfzcyLLQei9BO5gn1opeL/3md1ESXQcZkkhoqyexQlHJkYpR/H/WZosTwsSWYKGazIjLEChNjS5q7Mktasb14iy0sE/+sflX37s5rjeuioDIcwTGcggcX0IBbaIIPBCS8wCu8Oc/Ou/PhfM5GS06xcwhzcL5+AS0PmQw=</latexit>



CONSISTENCY OF STEADY-STATES
The network enforces a relation on the steady-state

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 ��1(µ)� ET k(�Eµ)

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 k�1(y) + E�(ET y)

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

u = k�1(y)
<latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit>

u = �E(G)�(E(G)T y)
<latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit>

⇣ = �E(G)T k (�E(G)µ)
<latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit>

0 2 ��1(µ)� E(G)T k (�E(G)µ)
<latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit>

⇣ = ��1(µ)
<latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit>

0 2 k�1(y) + E(G)�
�
E(G)T y

�
<latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>



CONSISTENCY OF STEADY-STATES
The network enforces a relation on the steady-state

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 ��1(µ)� ET k(�Eµ)

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 k�1(y) + E�(ET y)

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

u = k�1(y)
<latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit>

u = �E(G)�(E(G)T y)
<latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit>

⇣ = �E(G)T k (�E(G)µ)
<latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit>

0 2 ��1(µ)� E(G)T k (�E(G)µ)
<latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit>

⇣ = ��1(µ)
<latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit>

0 2 k�1(y) + E(G)�
�
E(G)T y

�
<latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>



CONSISTENCY OF STEADY-STATES
The network enforces a relation on the steady-state
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E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

u = k�1(y)
<latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit>

u = �E(G)�(E(G)T y)
<latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit>

⇣ = �E(G)T k (�E(G)µ)
<latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit>

0 2 ��1(µ)� E(G)T k (�E(G)µ)
<latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit>

⇣ = ��1(µ)
<latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit>

0 2 k�1(y) + E(G)�
�
E(G)T y

�
<latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>



CONSISTENCY OF STEADY-STATES
The network enforces a relation on the steady-state

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 ��1(µ)� ET k(�Eµ)

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 k�1(y) + E�(ET y)

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

u = k�1(y)
<latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit>

u = �E(G)�(E(G)T y)
<latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit>

⇣ = �E(G)T k (�E(G)µ)
<latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit>

0 2 ��1(µ)� E(G)T k (�E(G)µ)
<latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit>

⇣ = ��1(µ)
<latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit>

0 2 k�1(y) + E(G)�
�
E(G)T y

�
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<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>
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<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>
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CONSISTENCY OF STEADY-STATES
The network enforces a relation on the steady-state

What are the solutions, if they exist, of this 
system of non-linear inclusions?
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⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 ��1(µ)� ET k(�Eµ)
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u(t) y(t)

µ(t) ⇣(t)

0 2 k�1(y) + E�(ET y)

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

u = k�1(y)
<latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit>

u = �E(G)�(E(G)T y)
<latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit>

⇣ = �E(G)T k (�E(G)µ)
<latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit>

0 2 ��1(µ)� E(G)T k (�E(G)µ)
<latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit><latexit sha1_base64="bBzqciOnpcU7ElDWhjmnagy/L6Q=">AAACRHicbVBNSwMxEM36bf2qevQSLEJ7sOyKoEdRRI8KVoVuLbNptg1NsksyK5Slf8mf4S/w4kFv3ryJVzH9OGh1IOTx3gzz5kWpFBZ9/9mbmp6ZnZtfWCwsLa+srhXXN65tkhnGayyRibmNwHIpNK+hQMlvU8NBRZLfRN2TgX5zz40Vib7CXsobCtpaxIIBOqpZPPdpKDQN26AU3OW7Qb8cqqxCd0/dD9hhIPOzfuXuqhtKHm N5gne9oRHtDlaaxZJf9YdF/4JgDEpkXBfN4lvYSlimuEYmwdp64KfYyMGgYJL3C2FmeQqsC21ed1CD4raRDy/u0x3HtGicGPc00iH7cyIHZW1PRa5z4NZOagPyP62eYXzYyIVOM+SajRbFmaSY0EF8tCUMZyh7DgAzwnmlrAMGGLqQf20ZOS24XILJFP6C671q4FeDy/3S0fE4oQWyRbZJmQTkgByRc3JBaoSRB/JEXsir9+i9ex/e56h1yhvPbJJf5X19A37NsIU=</latexit>

⇣ = ��1(µ)
<latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit><latexit sha1_base64="gSZ3d0wr4NbG2EAInfeiHz4DrXc="></latexit>

0 2 k�1(y) + E(G)�
�
E(G)T y

�
<latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit><latexit sha1_base64="gc8jraV8bFoRLqffcAOz5MQIak8="></latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit><latexit sha1_base64="2AjP5EID555d6T1RF8jaYkpb+tA=">AAAB/XicdVDLSgMxFM3UV62vqks3wSK4GjJ1+toV3bisaB/QDiWTpm1oJjMkGaEMxS9wq1/gTtz6LX6A/2GmrWBFD1w4nHMv997jR5wpjdCHlVlb39jcym7ndnb39g/yh0ctFcaS0CYJeSg7PlaUM0GbmmlOO5GkOPA5bfuTq9Rv31OpWCju9DSiXoBHgg0ZwdpItz0m+vkCsmvVctEtQWQjVKqWaym5cNyKCx2jpCiAJRr9/GdvEJI4oEITjpXqOijSXoKlZoTTWa4XKxphMsEj2jVU4IAqL5mfOoNnRhnAYShNCQ3n6s+JBAdKTQPfdAZYj9VvLxX/8rqxHla9hIko1lSQxaJhzKEOYfo3HDBJieZTQzCRzNwKyRhLTLRJZ2XL4tKcyeX7efg/aRVtB9nOjVuoXy4TyoITcArOgQMqoA6uQQM0AQEj8AiewLP1YL1Yr9bbojVjLWeOwQqs9y862pYk</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>

2
<latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit><latexit sha1_base64="kQtOz7RiY2D5Gxt9ONT/qbeMmi8=">AAAB/XicdVDJSgNBEK1xjXGLevTSGARPw0z23IJePEY0CyRD6Ol0kiY9PUN3jxCG4Bd41S/wJl79Fj/A/7CzCEb0QcHjvSqq6vkRZ0o7zoe1tr6xubWd2knv7u0fHGaOjpsqjCWhDRLyULZ9rChngjY005y2I0lx4HPa8sdXM791T6ViobjTk4h6AR4KNmAEayPddpnoZbKO7bjVSq6IDMm7pWLFkHK+4FRLyLWdObKwRL2X+ez2QxIHVGjCsVId14m0l2CpGeF0mu7GikaYjPGQdgwVOKDKS+anTtG5UfpoEEpTQqO5+nMiwYFSk8A3nQHWI/Xbm4l/eZ1YDypewkQUayrIYtEg5kiHaPY36jNJieYTQzCRzNyKyAhLTLRJZ2XL4tK0yeX7efQ/aeZs17Hdm0K2drlMKAWncAYX4EIZanANdWgAgSE8whM8Ww/Wi/VqvS1a16zlzAmswHr/AjQOliA=</latexit>



INTEGRATING THE CONSISTENCY EQUATIONS
INTEGRAL FUNCTIONS OF STEADY-STATE I/O RELATIONS

example

y = k(u) = sgn(u)
<latexit sha1_base64="PBPBWDGZq/4oGg31i6PfQDlNMOI=">AAACKHicbVDLSgMxFM3UV62vUZdugkWoIGVGBN0IRTcuK9gHtEPJpGkbmmSGJCMMw/yEn+EXuNUvcCfdCv6HmXaEPjwQOPfce7knxw8ZVdpxJlZhbX1jc6u4XdrZ3ds/sA+PmiqIJCYNHLBAtn2kCKOCNDTVjLRDSRD3GWn54/us33omUtFAPOk4JB5HQ0EHFCNtpJ590eVIjyRP4hTewnHlr4zSc1OroZhXenbZqTpTwFXi5qQMctR79k+3H+CIE6ExQ0p1XCfUXoKkppiRtNSNFAkRHqMh6RgqECfKS6a/SuGZUfpwEEjzhIZTdX4jQVypmPtmMrOolnuZ+F+vE+nBjZdQEUaaCDw7NIgY1AHMIoJ9KgnWLDYEYUmNV4hHSCKsTZALV2ZOSyYXdzmFVdK8rLpO1X28Ktfu8oSK4AScggpwwTWogQdQBw2AwQt4A+/gw3q1Pq0vazIbLVj5zjFYgPX9C4swprQ=</latexit><latexit sha1_base64="PBPBWDGZq/4oGg31i6PfQDlNMOI=">AAACKHicbVDLSgMxFM3UV62vUZdugkWoIGVGBN0IRTcuK9gHtEPJpGkbmmSGJCMMw/yEn+EXuNUvcCfdCv6HmXaEPjwQOPfce7knxw8ZVdpxJlZhbX1jc6u4XdrZ3ds/sA+PmiqIJCYNHLBAtn2kCKOCNDTVjLRDSRD3GWn54/us33omUtFAPOk4JB5HQ0EHFCNtpJ590eVIjyRP4hTewnHlr4zSc1OroZhXenbZqTpTwFXi5qQMctR79k+3H+CIE6ExQ0p1XCfUXoKkppiRtNSNFAkRHqMh6RgqECfKS6a/SuGZUfpwEEjzhIZTdX4jQVypmPtmMrOolnuZ+F+vE+nBjZdQEUaaCDw7NIgY1AHMIoJ9KgnWLDYEYUmNV4hHSCKsTZALV2ZOSyYXdzmFVdK8rLpO1X28Ktfu8oSK4AScggpwwTWogQdQBw2AwQt4A+/gw3q1Pq0vazIbLVj5zjFYgPX9C4swprQ=</latexit><latexit sha1_base64="PBPBWDGZq/4oGg31i6PfQDlNMOI=">AAACKHicbVDLSgMxFM3UV62vUZdugkWoIGVGBN0IRTcuK9gHtEPJpGkbmmSGJCMMw/yEn+EXuNUvcCfdCv6HmXaEPjwQOPfce7knxw8ZVdpxJlZhbX1jc6u4XdrZ3ds/sA+PmiqIJCYNHLBAtn2kCKOCNDTVjLRDSRD3GWn54/us33omUtFAPOk4JB5HQ0EHFCNtpJ590eVIjyRP4hTewnHlr4zSc1OroZhXenbZqTpTwFXi5qQMctR79k+3H+CIE6ExQ0p1XCfUXoKkppiRtNSNFAkRHqMh6RgqECfKS6a/SuGZUfpwEEjzhIZTdX4jQVypmPtmMrOolnuZ+F+vE+nBjZdQEUaaCDw7NIgY1AHMIoJ9KgnWLDYEYUmNV4hHSCKsTZALV2ZOSyYXdzmFVdK8rLpO1X28Ktfu8oSK4AScggpwwTWogQdQBw2AwQt4A+/gw3q1Pq0vazIbLVj5zjFYgPX9C4swprQ=</latexit><latexit sha1_base64="PBPBWDGZq/4oGg31i6PfQDlNMOI=">AAACKHicbVDLSgMxFM3UV62vUZdugkWoIGVGBN0IRTcuK9gHtEPJpGkbmmSGJCMMw/yEn+EXuNUvcCfdCv6HmXaEPjwQOPfce7knxw8ZVdpxJlZhbX1jc6u4XdrZ3ds/sA+PmiqIJCYNHLBAtn2kCKOCNDTVjLRDSRD3GWn54/us33omUtFAPOk4JB5HQ0EHFCNtpJ590eVIjyRP4hTewnHlr4zSc1OroZhXenbZqTpTwFXi5qQMctR79k+3H+CIE6ExQ0p1XCfUXoKkppiRtNSNFAkRHqMh6RgqECfKS6a/SuGZUfpwEEjzhIZTdX4jQVypmPtmMrOolnuZ+F+vE+nBjZdQEUaaCDw7NIgY1AHMIoJ9KgnWLDYEYUmNV4hHSCKsTZALV2ZOSyYXdzmFVdK8rLpO1X28Ktfu8oSK4AScggpwwTWogQdQBw2AwQt4A+/gw3q1Pq0vazIbLVj5zjFYgPX9C4swprQ=</latexit>

K(u) = |u|
<latexit sha1_base64="FTfLg6JzwdGpJ+5tL/xY59/tP10=">AAACGHicbVDLSgMxFM3UV62vUZe6CBahbsqMCLoRim4ENxXsA9qhZNJMG5pkhiQjlGk3foZf4Fa/wJ24decH+B9m2gFt64HAuefeyz05fsSo0o7zZeWWlldW1/LrhY3Nre0de3evrsJYYlLDIQtl00eKMCpITVPNSDOSBHGfkYY/uE77jQciFQ3FvR5GxOOoJ2hAMdJG6tiHt6U2R7oveRKPT+AlHP2Wo45ddMrOBHCRuBkpggzVjv3d7oY45kRozJBSLdeJtJcgqSlmZFxox4pECA9Qj7QMFYgT5SWTX4zhsVG6MAileULDifp3I0FcqSH3zWRqUc33UvG/XivWwYWXUBHFmgg8PRTEDOoQppHALpUEazY0BGFJjVeI+0girE1wM1emTgsmF3c+hUVSPy27Ttm9OytWrrKE8uAAHIEScME5qIAbUAU1gMEjeAYv4NV6st6sd+tjOpqzsp19MAPr8wd/2aCA</latexit><latexit sha1_base64="FTfLg6JzwdGpJ+5tL/xY59/tP10=">AAACGHicbVDLSgMxFM3UV62vUZe6CBahbsqMCLoRim4ENxXsA9qhZNJMG5pkhiQjlGk3foZf4Fa/wJ24decH+B9m2gFt64HAuefeyz05fsSo0o7zZeWWlldW1/LrhY3Nre0de3evrsJYYlLDIQtl00eKMCpITVPNSDOSBHGfkYY/uE77jQciFQ3FvR5GxOOoJ2hAMdJG6tiHt6U2R7oveRKPT+AlHP2Wo45ddMrOBHCRuBkpggzVjv3d7oY45kRozJBSLdeJtJcgqSlmZFxox4pECA9Qj7QMFYgT5SWTX4zhsVG6MAileULDifp3I0FcqSH3zWRqUc33UvG/XivWwYWXUBHFmgg8PRTEDOoQppHALpUEazY0BGFJjVeI+0girE1wM1emTgsmF3c+hUVSPy27Ttm9OytWrrKE8uAAHIEScME5qIAbUAU1gMEjeAYv4NV6st6sd+tjOpqzsp19MAPr8wd/2aCA</latexit><latexit sha1_base64="FTfLg6JzwdGpJ+5tL/xY59/tP10=">AAACGHicbVDLSgMxFM3UV62vUZe6CBahbsqMCLoRim4ENxXsA9qhZNJMG5pkhiQjlGk3foZf4Fa/wJ24decH+B9m2gFt64HAuefeyz05fsSo0o7zZeWWlldW1/LrhY3Nre0de3evrsJYYlLDIQtl00eKMCpITVPNSDOSBHGfkYY/uE77jQciFQ3FvR5GxOOoJ2hAMdJG6tiHt6U2R7oveRKPT+AlHP2Wo45ddMrOBHCRuBkpggzVjv3d7oY45kRozJBSLdeJtJcgqSlmZFxox4pECA9Qj7QMFYgT5SWTX4zhsVG6MAileULDifp3I0FcqSH3zWRqUc33UvG/XivWwYWXUBHFmgg8PRTEDOoQppHALpUEazY0BGFJjVeI+0girE1wM1emTgsmF3c+hUVSPy27Ttm9OytWrrKE8uAAHIEScME5qIAbUAU1gMEjeAYv4NV6st6sd+tjOpqzsp19MAPr8wd/2aCA</latexit><latexit sha1_base64="FTfLg6JzwdGpJ+5tL/xY59/tP10=">AAACGHicbVDLSgMxFM3UV62vUZe6CBahbsqMCLoRim4ENxXsA9qhZNJMG5pkhiQjlGk3foZf4Fa/wJ24decH+B9m2gFt64HAuefeyz05fsSo0o7zZeWWlldW1/LrhY3Nre0de3evrsJYYlLDIQtl00eKMCpITVPNSDOSBHGfkYY/uE77jQciFQ3FvR5GxOOoJ2hAMdJG6tiHt6U2R7oveRKPT+AlHP2Wo45ddMrOBHCRuBkpggzVjv3d7oY45kRozJBSLdeJtJcgqSlmZFxox4pECA9Qj7QMFYgT5SWTX4zhsVG6MAileULDifp3I0FcqSH3zWRqUc33UvG/XivWwYWXUBHFmgg8PRTEDOoQppHALpUEazY0BGFJjVeI+0girE1wM1emTgsmF3c+hUVSPy27Ttm9OytWrrKE8uAAHIEScME5qIAbUAU1gMEjeAYv4NV6st6sd+tjOpqzsp19MAPr8wd/2aCA</latexit>

agents controllers

@Ki = ki
<latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit><latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit><latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit><latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit>

@K?
i = k�1

i
<latexit sha1_base64="26U7a0s6IBGpClm4vUYv8ZRh8Nk=">AAACGXicbVDLSsNAFJ34rPUVdSnCYBHcWBIRdCMU3QhuKtgHNDHcTCft0MmDmYlQQld+hl/gVr/Anbh15Qf4H07aLGzrgYHDOfdy7hw/4Uwqy/o2FhaXlldWS2vl9Y3NrW1zZ7cp41QQ2iAxj0XbB0k5i2hDMcVpOxEUQp/Tlj+4zv3WIxWSxdG9GibUDaEXsYARUFryzAMnAaEYcHzrsQdHKhD4Eg80z07skWdWrKo1Bp4ndkEqqEDdM3+cbkzSkEaKcJCyY1uJcrM8gnA6KjuppAmQAfRoR9MIQirdbPyNET7SShcHsdAvUnis/t3IIJRyGPp6MgTVl7NeLv7ndVIVXLgZi5JU0YhMgoKUYxXjvBPcZYISxYeaABFM34pJHwQQpZubSplcWta92LMtzJPmadW2qvbdWaV2VTRUQvvoEB0jG52jGrpBddRABD2hF/SK3oxn4934MD4nowtGsbOHpmB8/QIYa6Ap</latexit><latexit sha1_base64="26U7a0s6IBGpClm4vUYv8ZRh8Nk=">AAACGXicbVDLSsNAFJ34rPUVdSnCYBHcWBIRdCMU3QhuKtgHNDHcTCft0MmDmYlQQld+hl/gVr/Anbh15Qf4H07aLGzrgYHDOfdy7hw/4Uwqy/o2FhaXlldWS2vl9Y3NrW1zZ7cp41QQ2iAxj0XbB0k5i2hDMcVpOxEUQp/Tlj+4zv3WIxWSxdG9GibUDaEXsYARUFryzAMnAaEYcHzrsQdHKhD4Eg80z07skWdWrKo1Bp4ndkEqqEDdM3+cbkzSkEaKcJCyY1uJcrM8gnA6KjuppAmQAfRoR9MIQirdbPyNET7SShcHsdAvUnis/t3IIJRyGPp6MgTVl7NeLv7ndVIVXLgZi5JU0YhMgoKUYxXjvBPcZYISxYeaABFM34pJHwQQpZubSplcWta92LMtzJPmadW2qvbdWaV2VTRUQvvoEB0jG52jGrpBddRABD2hF/SK3oxn4934MD4nowtGsbOHpmB8/QIYa6Ap</latexit><latexit sha1_base64="26U7a0s6IBGpClm4vUYv8ZRh8Nk=">AAACGXicbVDLSsNAFJ34rPUVdSnCYBHcWBIRdCMU3QhuKtgHNDHcTCft0MmDmYlQQld+hl/gVr/Anbh15Qf4H07aLGzrgYHDOfdy7hw/4Uwqy/o2FhaXlldWS2vl9Y3NrW1zZ7cp41QQ2iAxj0XbB0k5i2hDMcVpOxEUQp/Tlj+4zv3WIxWSxdG9GibUDaEXsYARUFryzAMnAaEYcHzrsQdHKhD4Eg80z07skWdWrKo1Bp4ndkEqqEDdM3+cbkzSkEaKcJCyY1uJcrM8gnA6KjuppAmQAfRoR9MIQirdbPyNET7SShcHsdAvUnis/t3IIJRyGPp6MgTVl7NeLv7ndVIVXLgZi5JU0YhMgoKUYxXjvBPcZYISxYeaABFM34pJHwQQpZubSplcWta92LMtzJPmadW2qvbdWaV2VTRUQvvoEB0jG52jGrpBddRABD2hF/SK3oxn4934MD4nowtGsbOHpmB8/QIYa6Ap</latexit><latexit sha1_base64="26U7a0s6IBGpClm4vUYv8ZRh8Nk=">AAACGXicbVDLSsNAFJ34rPUVdSnCYBHcWBIRdCMU3QhuKtgHNDHcTCft0MmDmYlQQld+hl/gVr/Anbh15Qf4H07aLGzrgYHDOfdy7hw/4Uwqy/o2FhaXlldWS2vl9Y3NrW1zZ7cp41QQ2iAxj0XbB0k5i2hDMcVpOxEUQp/Tlj+4zv3WIxWSxdG9GibUDaEXsYARUFryzAMnAaEYcHzrsQdHKhD4Eg80z07skWdWrKo1Bp4ndkEqqEDdM3+cbkzSkEaKcJCyY1uJcrM8gnA6KjuppAmQAfRoR9MIQirdbPyNET7SShcHsdAvUnis/t3IIJRyGPp6MgTVl7NeLv7ndVIVXLgZi5JU0YhMgoKUYxXjvBPcZYISxYeaABFM34pJHwQQpZubSplcWta92LMtzJPmadW2qvbdWaV2VTRUQvvoEB0jG52jGrpBddRABD2hF/SK3oxn4934MD4nowtGsbOHpmB8/QIYa6Ap</latexit>

K =

|V|X

i=1

Ki

<latexit sha1_base64="8QE6Ytl6pzc+XP85JgijzZqBsBI=">AAACHnicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6KZQdCN0U8E+oI1hMp20QyeTMDMRSpq9n+EXuNUvcCdu9QP8DydtFrb1wMDhnHu5Z44XMSqVZX0bhbX1jc2t4nZpZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIxxvfZH7nkQhJQ36vJhFxAjTk1KcYKS25ZrkBa7Av48BNaM1OH5JpP0BqhBFL2uk0hQ2XumbFqlozwFVi56QCcjRd86c/CHEcEK4wQ1L2bCtSToKEopiRtNSPJYkQHqMh6WnKUUCkk8z+ksJTrQygHwr9uIIz9e9GggIpJ4GnJ7OgctnLxP+8Xqz8KyehPIoV4Xh+yI8ZVCHMioEDKghWbKIJwoLqrBCPkEBY6foWrsyTlnQv9nILq6R9XrWtqn13Ualf5w0VwQkogzNgg0tQB7egCVoAgyfwAl7Bm/FsvBsfxud8tGDkO8dgAcbXL75corM=</latexit><latexit sha1_base64="8QE6Ytl6pzc+XP85JgijzZqBsBI=">AAACHnicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6KZQdCN0U8E+oI1hMp20QyeTMDMRSpq9n+EXuNUvcCdu9QP8DydtFrb1wMDhnHu5Z44XMSqVZX0bhbX1jc2t4nZpZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIxxvfZH7nkQhJQ36vJhFxAjTk1KcYKS25ZrkBa7Av48BNaM1OH5JpP0BqhBFL2uk0hQ2XumbFqlozwFVi56QCcjRd86c/CHEcEK4wQ1L2bCtSToKEopiRtNSPJYkQHqMh6WnKUUCkk8z+ksJTrQygHwr9uIIz9e9GggIpJ4GnJ7OgctnLxP+8Xqz8KyehPIoV4Xh+yI8ZVCHMioEDKghWbKIJwoLqrBCPkEBY6foWrsyTlnQv9nILq6R9XrWtqn13Ualf5w0VwQkogzNgg0tQB7egCVoAgyfwAl7Bm/FsvBsfxud8tGDkO8dgAcbXL75corM=</latexit><latexit sha1_base64="8QE6Ytl6pzc+XP85JgijzZqBsBI=">AAACHnicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6KZQdCN0U8E+oI1hMp20QyeTMDMRSpq9n+EXuNUvcCdu9QP8DydtFrb1wMDhnHu5Z44XMSqVZX0bhbX1jc2t4nZpZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIxxvfZH7nkQhJQ36vJhFxAjTk1KcYKS25ZrkBa7Av48BNaM1OH5JpP0BqhBFL2uk0hQ2XumbFqlozwFVi56QCcjRd86c/CHEcEK4wQ1L2bCtSToKEopiRtNSPJYkQHqMh6WnKUUCkk8z+ksJTrQygHwr9uIIz9e9GggIpJ4GnJ7OgctnLxP+8Xqz8KyehPIoV4Xh+yI8ZVCHMioEDKghWbKIJwoLqrBCPkEBY6foWrsyTlnQv9nILq6R9XrWtqn13Ualf5w0VwQkogzNgg0tQB7egCVoAgyfwAl7Bm/FsvBsfxud8tGDkO8dgAcbXL75corM=</latexit><latexit sha1_base64="8QE6Ytl6pzc+XP85JgijzZqBsBI=">AAACHnicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6KZQdCN0U8E+oI1hMp20QyeTMDMRSpq9n+EXuNUvcCdu9QP8DydtFrb1wMDhnHu5Z44XMSqVZX0bhbX1jc2t4nZpZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIxxvfZH7nkQhJQ36vJhFxAjTk1KcYKS25ZrkBa7Av48BNaM1OH5JpP0BqhBFL2uk0hQ2XumbFqlozwFVi56QCcjRd86c/CHEcEK4wQ1L2bCtSToKEopiRtNSPJYkQHqMh6WnKUUCkk8z+ksJTrQygHwr9uIIz9e9GggIpJ4GnJ7OgctnLxP+8Xqz8KyehPIoV4Xh+yI8ZVCHMioEDKghWbKIJwoLqrBCPkEBY6foWrsyTlnQv9nILq6R9XrWtqn13Ualf5w0VwQkogzNgg0tQB7egCVoAgyfwAl7Bm/FsvBsfxud8tGDkO8dgAcbXL75corM=</latexit>

K? =

|V|X

i=1

K?
i

<latexit sha1_base64="1fcdyQXwTGSDdYz7hALwJVVmtXs=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwFRIRdFMouhG6qWAf0KRhMp20QycPZiZCSfMXfoZf4Fa/wF1xq//htMnCth4YOJxzL/fM8WJGhTTNmVba2Nza3invVvb2Dw6P9OOTtogSjkkLRyziXQ8JwmhIWpJKRroxJyjwGOl44/u533kmXNAofJKTmDgBGobUpxhJJbm60ejbQiIOa9AWSeCmtGZl/XRqB0iOMGJpO5tmsOHSfMzVq6ZhLgDXiVWQKijQdPUfexDhJCChxAwJ0bPMWDop4pJiRrKKnQgSIzxGQ9JTNEQBEU66+FcGL5QygH7E1QslXKh/N1IUCDEJPDU5jytWvbn4n9dLpH/rpDSME0lCnB/yEwZlBOclwQHlBEs2UQRhTlVWiEeIIyxVlUtX8qQV1Yu12sI6aV8ZlmlYj9fV+l3RUBmcgXNwCSxwA+rgATRBC2DwAt7AO/jQXrVPbaZ95aMlrdg5BUvQvn8BBcOoEw==</latexit><latexit sha1_base64="1fcdyQXwTGSDdYz7hALwJVVmtXs=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwFRIRdFMouhG6qWAf0KRhMp20QycPZiZCSfMXfoZf4Fa/wF1xq//htMnCth4YOJxzL/fM8WJGhTTNmVba2Nza3invVvb2Dw6P9OOTtogSjkkLRyziXQ8JwmhIWpJKRroxJyjwGOl44/u533kmXNAofJKTmDgBGobUpxhJJbm60ejbQiIOa9AWSeCmtGZl/XRqB0iOMGJpO5tmsOHSfMzVq6ZhLgDXiVWQKijQdPUfexDhJCChxAwJ0bPMWDop4pJiRrKKnQgSIzxGQ9JTNEQBEU66+FcGL5QygH7E1QslXKh/N1IUCDEJPDU5jytWvbn4n9dLpH/rpDSME0lCnB/yEwZlBOclwQHlBEs2UQRhTlVWiEeIIyxVlUtX8qQV1Yu12sI6aV8ZlmlYj9fV+l3RUBmcgXNwCSxwA+rgATRBC2DwAt7AO/jQXrVPbaZ95aMlrdg5BUvQvn8BBcOoEw==</latexit><latexit sha1_base64="1fcdyQXwTGSDdYz7hALwJVVmtXs=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwFRIRdFMouhG6qWAf0KRhMp20QycPZiZCSfMXfoZf4Fa/wF1xq//htMnCth4YOJxzL/fM8WJGhTTNmVba2Nza3invVvb2Dw6P9OOTtogSjkkLRyziXQ8JwmhIWpJKRroxJyjwGOl44/u533kmXNAofJKTmDgBGobUpxhJJbm60ejbQiIOa9AWSeCmtGZl/XRqB0iOMGJpO5tmsOHSfMzVq6ZhLgDXiVWQKijQdPUfexDhJCChxAwJ0bPMWDop4pJiRrKKnQgSIzxGQ9JTNEQBEU66+FcGL5QygH7E1QslXKh/N1IUCDEJPDU5jytWvbn4n9dLpH/rpDSME0lCnB/yEwZlBOclwQHlBEs2UQRhTlVWiEeIIyxVlUtX8qQV1Yu12sI6aV8ZlmlYj9fV+l3RUBmcgXNwCSxwA+rgATRBC2DwAt7AO/jQXrVPbaZ95aMlrdg5BUvQvn8BBcOoEw==</latexit><latexit sha1_base64="1fcdyQXwTGSDdYz7hALwJVVmtXs=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0VwFRIRdFMouhG6qWAf0KRhMp20QycPZiZCSfMXfoZf4Fa/wF1xq//htMnCth4YOJxzL/fM8WJGhTTNmVba2Nza3invVvb2Dw6P9OOTtogSjkkLRyziXQ8JwmhIWpJKRroxJyjwGOl44/u533kmXNAofJKTmDgBGobUpxhJJbm60ejbQiIOa9AWSeCmtGZl/XRqB0iOMGJpO5tmsOHSfMzVq6ZhLgDXiVWQKijQdPUfexDhJCChxAwJ0bPMWDop4pJiRrKKnQgSIzxGQ9JTNEQBEU66+FcGL5QygH7E1QslXKh/N1IUCDEJPDU5jytWvbn4n9dLpH/rpDSME0lCnB/yEwZlBOclwQHlBEs2UQRhTlVWiEeIIyxVlUtX8qQV1Yu12sI6aV8ZlmlYj9fV+l3RUBmcgXNwCSxwA+rgATRBC2DwAt7AO/jQXrVPbaZ95aMlrdg5BUvQvn8BBcOoEw==</latexit>

@�e = �e
<latexit sha1_base64="uacO4fjw6Nw6r/q7OA+6aZ2idwk=">AAACGHicbVDLSgMxFM34rPU16lIXwSK4KjMi6EYoutBlBfuATil30kwbmmSGJCOU0o2f4Re41S9wJ27d+QH+h5l2Frb1QOBwzr2cmxMmnGnjed/O0vLK6tp6YaO4ubW9s+vu7dd1nCpCayTmsWqGoClnktYMM5w2E0VBhJw2wsFN5jceqdIslg9mmNC2gJ5kESNgrNRxj4IElGHAcXALQkCH4isc9Ka045a8sjcBXiR+TkooR7Xj/gTdmKSCSkM4aN3yvcS0R1kC4XRcDFJNEyAD6NGWpRIE1e3R5BdjfGKVLo5iZZ80eKL+3RiB0HooQjspwPT1vJeJ/3mt1ESX7RGTSWqoJNOgKOXYxDirBHeZosTwoSVAFLO3YtIHBcTY4mZSppcWbS/+fAuLpH5W9r2yf39eqlznDRXQITpGp8hHF6iC7lAV1RBBT+gFvaI359l5dz6cz+nokpPvHKAZOF+/dKqf1w==</latexit><latexit sha1_base64="uacO4fjw6Nw6r/q7OA+6aZ2idwk=">AAACGHicbVDLSgMxFM34rPU16lIXwSK4KjMi6EYoutBlBfuATil30kwbmmSGJCOU0o2f4Re41S9wJ27d+QH+h5l2Frb1QOBwzr2cmxMmnGnjed/O0vLK6tp6YaO4ubW9s+vu7dd1nCpCayTmsWqGoClnktYMM5w2E0VBhJw2wsFN5jceqdIslg9mmNC2gJ5kESNgrNRxj4IElGHAcXALQkCH4isc9Ka045a8sjcBXiR+TkooR7Xj/gTdmKSCSkM4aN3yvcS0R1kC4XRcDFJNEyAD6NGWpRIE1e3R5BdjfGKVLo5iZZ80eKL+3RiB0HooQjspwPT1vJeJ/3mt1ESX7RGTSWqoJNOgKOXYxDirBHeZosTwoSVAFLO3YtIHBcTY4mZSppcWbS/+fAuLpH5W9r2yf39eqlznDRXQITpGp8hHF6iC7lAV1RBBT+gFvaI359l5dz6cz+nokpPvHKAZOF+/dKqf1w==</latexit><latexit sha1_base64="uacO4fjw6Nw6r/q7OA+6aZ2idwk=">AAACGHicbVDLSgMxFM34rPU16lIXwSK4KjMi6EYoutBlBfuATil30kwbmmSGJCOU0o2f4Re41S9wJ27d+QH+h5l2Frb1QOBwzr2cmxMmnGnjed/O0vLK6tp6YaO4ubW9s+vu7dd1nCpCayTmsWqGoClnktYMM5w2E0VBhJw2wsFN5jceqdIslg9mmNC2gJ5kESNgrNRxj4IElGHAcXALQkCH4isc9Ka045a8sjcBXiR+TkooR7Xj/gTdmKSCSkM4aN3yvcS0R1kC4XRcDFJNEyAD6NGWpRIE1e3R5BdjfGKVLo5iZZ80eKL+3RiB0HooQjspwPT1vJeJ/3mt1ESX7RGTSWqoJNOgKOXYxDirBHeZosTwoSVAFLO3YtIHBcTY4mZSppcWbS/+fAuLpH5W9r2yf39eqlznDRXQITpGp8hHF6iC7lAV1RBBT+gFvaI359l5dz6cz+nokpPvHKAZOF+/dKqf1w==</latexit><latexit sha1_base64="uacO4fjw6Nw6r/q7OA+6aZ2idwk=">AAACGHicbVDLSgMxFM34rPU16lIXwSK4KjMi6EYoutBlBfuATil30kwbmmSGJCOU0o2f4Re41S9wJ27d+QH+h5l2Frb1QOBwzr2cmxMmnGnjed/O0vLK6tp6YaO4ubW9s+vu7dd1nCpCayTmsWqGoClnktYMM5w2E0VBhJw2wsFN5jceqdIslg9mmNC2gJ5kESNgrNRxj4IElGHAcXALQkCH4isc9Ka045a8sjcBXiR+TkooR7Xj/gTdmKSCSkM4aN3yvcS0R1kC4XRcDFJNEyAD6NGWpRIE1e3R5BdjfGKVLo5iZZ80eKL+3RiB0HooQjspwPT1vJeJ/3mt1ESX7RGTSWqoJNOgKOXYxDirBHeZosTwoSVAFLO3YtIHBcTY4mZSppcWbS/+fAuLpH5W9r2yf39eqlznDRXQITpGp8hHF6iC7lAV1RBBT+gFvaI359l5dz6cz+nokpPvHKAZOF+/dKqf1w==</latexit>

@�?
e = ��1

e
<latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit><latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit><latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit><latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit>

�? =

|E|X

e=1

�?
e

<latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit><latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit><latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit><latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit>

� =

|E|X

e=1

�e

<latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit><latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit><latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit><latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit>



OPTIMIZATION PERSPECTIVE

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 ��1(µ)� ET k(�Eµ)

⌃

⇧

u(t) y(t)

µ(t) ⇣(t)

0 2 k�1(y) + E�(ET y)

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

E(G)
<latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit><latexit sha1_base64="slund/dFlRrl8+7Ow2w9QcIqQVM=">AAAB9HicbVBNS8NAFHypX7V+VT16WSxCvZRECuqtKKLHCsYW2lg22027dLMJuxulhP4PLx5UvPpjvPlv3LQ5aOvAwjDzHm92/JgzpW372yosLa+srhXXSxubW9s75d29exUlklCXRDySbR8rypmgrmaa03YsKQ59Tlv+6DLzW49UKhaJOz2OqRfigWABI1gb6eGq2g2xHhLM0+vJca9csWv2FGiRODmpQI5mr/zV7UckCanQhGOlOo4day/FUjPC6aTUTRSNMRnhAe0YKnBIlZdOU0/QkVH6KIikeUKjqfp7I8WhUuPQN5NZRjXvZeJ/XifRwZmXMhEnmgoyOxQkHOkIZRWgPpOUaD42BBPJTFZEhlhiok1RJVOCM//lReKe1M5rzm290rjI2yjCARxCFRw4hQbcQBNcICDhGV7hzXqyXqx362M2WrDynX34A+vzBz9dkeU=</latexit>

E(G)T
<latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="xqrxwDbqHiOwaoAs6/RUisAYiOY=">AAAB7XicbVBNSwMxFHxbv2qtunr1EixCvZRdL+pNENFjha4ttGvJptk2NMkuSbZQlv4TLx5U/Dve/Ddm2x60dSAwzLzHm0yUcqaN5307pY3Nre2d8m5lr7p/cOgeVZ90kilCA5LwRHUirClnkgaGGU47qaJYRJy2o/Ft4bcnVGmWyJaZpjQUeChZzAg2Vuq77l29J7AZEczz+9n5c6vv1ryGNwdaJ/6S1GCJZt/96g0SkgkqDeFY667vpSbMsTKMcDqr9DJNU0zGeEi7lkosqA7zefIZOrPKAMWJsk8aNFd/b+RYaD0VkZ0sUupVrxD/87qZia/CnMk0M1SSxaE448gkqKgBDZiixPCpJZgoZrMiMsIKE2PLqtgS/NUvr5PgonHd8B89KMMJnEIdfLiEG3iAJgRAYAIv8AbvTu68Oh+LtkrOsrZj+APn8wfGd5F5</latexit><latexit sha1_base64="wbfbIEUjjS3wwPQ/k1ww0fEcuCg=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5J4UW9FET1WaGyhjWWz3bRLN5uwuymU0H/ixYOKV3+KN/+NmzYHbR1YGGbe481OkHCmtON8Wyura+sbm6Wt8vbO7t6+fXD4qOJUEuqRmMeyHWBFORPU00xz2k4kxVHAaSsY3eR+a0ylYrFo6klC/QgPBAsZwdpIPdu+rXYjrIcE8+xuevbU7NkVp+bMgJaJW5AKFGj07K9uPyZpRIUmHCvVcZ1E+xmWmhFOp+VuqmiCyQgPaMdQgSOq/GyWfIpOjdJHYSzNExrN1N8bGY6UmkSBmcxTqkUvF//zOqkOL/2MiSTVVJD5oTDlSMcorwH1maRE84khmEhmsiIyxBITbcoqmxLcxS8vE++8dlVzH5xK/bpoowTHcAJVcOEC6nAPDfCAwBie4RXerMx6sd6tj/noilXsHMEfWJ8/F3aS2A==</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit><latexit sha1_base64="TAEsZxh8n2NU1BGYbicOg6wrR4g=">AAAB+HicbVBNS8NAFHypX7V+RT16WSxCvZREBPVWFNFjhcYW2lg22027dLMJu5tCCf0nXjyoePWnePPfuG1z0NaBhWHmPd7sBAlnSjvOt1VYWV1b3yhulra2d3b37P2DRxWnklCPxDyWrQArypmgnmaa01YiKY4CTpvB8GbqN0dUKhaLhh4n1I9wX7CQEayN1LXt20onwnpAMM/uJqdPja5ddqrODGiZuDkpQ4561/7q9GKSRlRowrFSbddJtJ9hqRnhdFLqpIommAxxn7YNFTiiys9mySfoxCg9FMbSPKHRTP29keFIqXEUmMlpSrXoTcX/vHaqw0s/YyJJNRVkfihMOdIxmtaAekxSovnYEEwkM1kRGWCJiTZllUwJ7uKXl4l3Vr2qug/n5dp13kYRjuAYKuDCBdTgHurgAYERPMMrvFmZ9WK9Wx/z0YKV7xzCH1ifPxi2ktw=</latexit>

u = k�1(y)
<latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit><latexit sha1_base64="2MYsUppXKehI+QnAbMp60/thXB8="></latexit>

u = �E(G)�(E(G)T y)
<latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit><latexit sha1_base64="EOFMqnAgyfAxLdGKFUl9U5KlXkM="></latexit>

⇣ = �E(G)T k (�E(G)µ)
<latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit><latexit sha1_base64="AfpHCRKnwzOkSaaCPglH6rGWQMw="></latexit>

0 2 ��1(µ)� E(G)T k (�E(G)µ)
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MONOTONE RELATIONS AND CONVEXITY
[Rockafellar, Convex Analysis]Theorem

The sub-differential for the closed proper 
convex functions on    are the maximal 
monotone relations from    to    . 

Passivity-based Cooperative Control

Maximal monotone relations (Complete non-decreasing curves in R2)

u

y

u

y

u

y

A relation is said to be maximal monotone if it cannot be embedded
into a larger monotone relation. That is ky is a maximal monotone if
and only if
(i) For arbitrary (ui, yi) ∈ ky and (u′i, y

′
i) ∈ ky one has either

(ui, yi) ≤ (u′i, y
′
i), or (ui, yi) ≥ (u′i, y

′
i);

(ii) For arbitrary (ui, yi) /∈ ky there exists (u′i, y′i) ∈ ky such that
neither (ui, yi) ≤ (u′i, y

′
i) nor (ui, yi) ≥ (u′i, y

′
i).
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complete non-decreasing curves in 2
Maximal Monotone Relations

“up” and “to the right”



INTEGRATING THE CONSISTENCY EQUATIONS
INTEGRAL FUNCTIONS OF STEADY-STATE I/O RELATIONS

agents controllers

@Ki = ki
<latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit><latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit><latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit><latexit sha1_base64="BRz99WNveST7PM8R4WPPDp1QpOg=">AAACDnicbVDLSsNAFL3xWesr1qWbwSK4KokIuhGKbgQ3FewD2hAm00k7dDIJMxOxhP6DX+BWv8CduPUX/AD/w0mbhW09MHA45965hxMknCntON/Wyura+sZmaau8vbO7t28fVFoqTiWhTRLzWHYCrChngjY105x2EklxFHDaDkY3ud9+pFKxWDzocUK9CA8ECxnB2ki+XeklWGqGObrzGbpCI5/5dtWpOVOgZeIWpAoFGr790+vHJI2o0IRjpbquk2gvy/8lnE7KvVTRBJMRHtCuoQJHVHnZNPsEnRilj8JYmic0mqp/NzIcKTWOAjMZYT1Ui14u/ud1Ux1eehkTSaqpILNDYcqRjlFeBOozSYnmY0MwkcxkRWSIJSba1DV3ZZa0bHpxF1tYJq2zmuvU3Pvzav26aKgER3AMp+DCBdThFhrQBAJP8AKv8GY9W+/Wh/U5G12xip1DmIP19QuEWpuT</latexit>
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@�?
e = ��1

e
<latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit><latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit><latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit><latexit sha1_base64="jn7SNQGr4kLRBZUOf3VVC5Od0Co=">AAACI3icbVDLSsNAFJ34rPUVdelmsIhuLIkIuhGKLnRZwT6gieFmOm2HziRhZiKU0E/wM/wCt/oF7sSNC5f+h9M2C9t6YOBwzr2cOydMOFPacb6shcWl5ZXVwlpxfWNza9ve2a2rOJWE1kjMY9kMQVHOIlrTTHPaTCQFEXLaCPvXI7/xSKVicXSvBwn1BXQj1mEEtJEC+8hLQGoGHHs3IAQE9MFTGiS+xF43F7ITdxjYJafsjIHniZuTEspRDewfrx2TVNBIEw5KtVwn0X42CiOcDoteqmgCpA9d2jI0AkGVn40/NMSHRmnjTizNizQeq383MhBKDURoJgXonpr1RuJ/XivVnQs/Y1GSahqRSVAn5VjHeNQObjNJieYDQ4BIZm7FpAcSiDYdTqVMLi2aXtzZFuZJ/bTsOmX37qxUucobKqB9dICOkYvOUQXdoiqqIYKe0At6RW/Ws/VufVifk9EFK9/ZQ1Owvn8BNNukbQ==</latexit>

�? =

|E|X

e=1

�?
e

<latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit><latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit><latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit><latexit sha1_base64="IOcmpW3rEQg/HE+9BFqkMh18udc="></latexit>

� =

|E|X

e=1

�e

<latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit><latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit><latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit><latexit sha1_base64="euZ8oM/o4J0qDFwjiDBO3w1Zq8k=">AAACKHicbVDLSgMxFM34rPVVdekmWAQXUmZE0I0giuhSwbZCpw530ts2mMwMSUYo0/kJP8MvcKtf4E7cCv6H6WOhrQcCh3Pu5Z6cMBFcG9f9dGZm5+YXFgtLxeWV1bX10sZmTcepYlhlsYjVXQgaBY+wargReJcoBBkKrIcP5wO//ohK8zi6Nb0EmxI6EW9zBsZKQWnfvwQpgZ5QX6cyyPDEy++zvi/BdBmI7CLv53Q0E2BQKrsVdwg6TbwxKZMxroPSt9+KWSoxMkyA1g3PTUwzA2U4E5gX/VRjAuwBOtiwNAKJupkNf5XTXau0aDtW9kWGDtXfGxlIrXsytJODtHrSG4j/eY3UtI+bGY+S1GDERofaqaAmpoOKaIsrZEb0LAGmuM1KWRcUMGOL/HNllLRoe/EmW5gmtYOK51a8m8Py6dm4oQLZJjtkj3jkiJySK3JNqoSRJ/JCXsmb8+y8Ox/O52h0xhnvbJE/cL5+ANQ8puY=</latexit>

K ,
convex dual

K?

<latexit sha1_base64="zGNGHX/hoo4v/17WBO83JSfY0IE="></latexit><latexit sha1_base64="zGNGHX/hoo4v/17WBO83JSfY0IE="></latexit><latexit sha1_base64="zGNGHX/hoo4v/17WBO83JSfY0IE="></latexit><latexit sha1_base64="zGNGHX/hoo4v/17WBO83JSfY0IE="></latexit>

� ,
convex dual

�?

<latexit sha1_base64="Ovnm0Ccb7bRsEamIoH+lKGP9YDM="></latexit><latexit sha1_base64="Ovnm0Ccb7bRsEamIoH+lKGP9YDM="></latexit><latexit sha1_base64="Ovnm0Ccb7bRsEamIoH+lKGP9YDM="></latexit><latexit sha1_base64="Ovnm0Ccb7bRsEamIoH+lKGP9YDM="></latexit>

when steady-state I/O relations are maximally 
monotone, their integral functions are convex!



NETWORK OPTIMIZATION PERSPECTIVE

min
y,⇣

P
i K

?
i (yi) +

P
e �e(⇣e)

s.t. E(G)T y = ⇣

min
u,µ

P
i Ki(ui) +

P
e �

?
e(µe)

s.t. u + E(G)µ = 0.
<latexit sha1_base64="aQtxbJ+5XyVkyuJqi/Ts97lgOjM="></latexit><latexit sha1_base64="aQtxbJ+5XyVkyuJqi/Ts97lgOjM="></latexit><latexit sha1_base64="aQtxbJ+5XyVkyuJqi/Ts97lgOjM="></latexit><latexit sha1_base64="aQtxbJ+5XyVkyuJqi/Ts97lgOjM="></latexit>

Optimal Flow ProblemOptimal Potential Problem

OPP ,
convex dual

OFP
<latexit sha1_base64="DwGuMCgoTOnOZN8aXicnEYo2Ow0="></latexit><latexit sha1_base64="DwGuMCgoTOnOZN8aXicnEYo2Ow0="></latexit><latexit sha1_base64="DwGuMCgoTOnOZN8aXicnEYo2Ow0="></latexit><latexit sha1_base64="DwGuMCgoTOnOZN8aXicnEYo2Ow0="></latexit>

when the steady-state input-output relations a 
maximally monotone, the solutions of network 

consistency equations are the optimal solutions of 
the convex dual network optimization problems!



SYNCHRONIZATION - A NETWORK OPTIMIZATION PERSPECTIVE
dynamics

interaction 
protocol

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
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‣ assume agents and controllers 
admit steady-state solutions

‣ assume steady-state input-output 
maps are maximally monotone

‣ if the network system has a 
steady-state, it is an optimal 
solution of the OPP and OFP 
problems

Under what conditions does the network system 
actually converge to these steady states?



PASSIVITY FOR COOPERATIVE CONTROL
a “classic” result…

• assume there exists constant signals u,y,µ, ⇣ s.t. u = �Eµ, , ⇣ = ETy

• each dynamic system is output strictly passive with respect to ui, yi
d

dt
Si(xi(t))  (yi(t)� yi)(ui(t)� ui)� ⇢ikyi(t)� yik2

• each controller is passive with respect to    ,  ii) each controller (8) is passive with respect to zk and µk, i.e., there exists a positive semi-definite storage
function Wk(⌘k(t)) such that

Ẇk  (µk(t)� µk)(⇣k(t)� zk).

Now, the basic convergence result follows directly.

Theorem 3.4 (Convergence of Passive Networks) Consider the dynamical network (6), (7), (8), (9) and suppose As-
sumption 3.3 holds, then the output variables y(t) converge to a constant steady-state value y, i.e., limt!1 y(t) !
y.

Proof: The passivity condition implies that

|V|X

i=1

Ṡi  �
|V|X

i=1

⇢ikyi(t)� yik2 + (y(t)� y)>(u(t)� u)

= �
|V|X

i=1

⇢ikyi(t)� yik2 � (⇣(t)� z)>(µ(t)� µ)

 �
|V|X

i=1

⇢ikyi(t)� yik2 �
|E|X

k=1

Ẇk.

One can bring
P|E|

k=1 Ẇk to the left of the inequality and invoking Barbalat’s lemma [23] to conclude convergence,
i.e., limt!1 ky(t)� yk ! 0.

The appeal of this convergence result is that it decouples the dynamical systems layer and the network layer.
Only the input-output behavior must be shown to be passive to conclude convergence of the overall network.

3.3 Equilibrium Independent Passivity

A critical aspect of the previous result relates to the assumption on the existence of the constant signals u, y, µ, z
that satisfy Assumption 3.3. The equilibrium configuration depends on the properties of all systems in the network
and the desired passivity property cannot be verified locally. To overcome this issue, the concept of equilibrium
independent passivity was introduced in [19]. Equilibrium independent passivity requires a system to be passive
independent of the equilibrium point to which it is regulated.

Definition 3.5 ([19]) The system (6) is said to be (output strictly) equilibrium independent passive if there exists
a set Ui ⇢ R and a continuous function kx,i(u), defined on Ui, such that i) for any constant signal ui 2 Ui the
constant signal xi = kx,i(ui) is an equilibrium point of (6), i.e., 0 = fi(xi, ui,wi), and ii) the system is passive
with respect to ui and yi = hi(kx,i(u), ui,wi); that is, for each ui 2 Ui there exists a storage function such
that the inequality (11) holds (with ⇢i � 0 for equilibrium independent passivity and ⇢i > 0 for output-strictly
equilibrium independent passivity).

The relevance of equilibrium independent passivity for the analysis of dynamical networks can be readily seen.
If the systems (6) and (8) are output-strictly equilibrium independent passive and equilibrium independent passive,
respectively, one has to verify only that an equilibrium trajectory exists in the respective sets to make the basic
convergence proof of Theorem 3.4 applicable. The exact equilibrium point need not be known.

One important implication of equilibrium independent passivity is that the equilibrium input-output map must
be monotone, and even co-coercive, if the system is output-strictly equilibrium independent passive, see [19].

3.4 Maximal Equilibrium Independent Passivity

While equilibrium independent passivity turns out to be an useful concept for network analysis, the given definition
excludes some important systems. Consider for example a simple integrator, i.e., ẋi(t) = ui(t), yi(t) = xi(t).
It is well known that the integrator is passive with respect to Ui = {0} and any output value yi 2 R.4 However,
the equilibrium input-output map is not a (single-valued) function such that the integrator is not equilibrium
independent passive, as defined in [19].

4Passivity with respect to an arbitrary output yi 2 R can be readily see with the storage function Si(xi(t)) =
1
2 (xi(t)� yi)2.

6

ii) each controller (8) is passive with respect to zk and µk, i.e., there exists a positive semi-definite storage
function Wk(⌘k(t)) such that
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Theorem 3.4 (Convergence of Passive Networks) Consider the dynamical network (6), (7), (8), (9) and suppose As-
sumption 3.3 holds, then the output variables y(t) converge to a constant steady-state value y, i.e., limt!1 y(t) !
y.

Proof: The passivity condition implies that

|V|X

i=1
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While equilibrium independent passivity turns out to be an useful concept for network analysis, the given definition
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It is well known that the integrator is passive with respect to Ui = {0} and any output value yi 2 R.4 However,
the equilibrium input-output map is not a (single-valued) function such that the integrator is not equilibrium
independent passive, as defined in [19].
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Theorem
Suppose the above assumptions are satisfied.  Then the 
network output converges to the constant value  , i.e, y

lim
t!1

y(t) = y

[Arcak 2007]



A PASSIVITY REFINEMENT FOR MONOTONE RELATIONS
MEIP Systems

The dynamical SISO system

ẋ(t) = f(x(t), u(t),w)

y(t) = h(x(t), u(t),w)

is maximal equilibrium independent passive if there exists a maximal monotone

relation ky ⇢ R2
such that for all (u, y) 2 ky there exists a positive semi-definite

storage function S(x(t)) satisfying

d

dt
S(x(t))  (y(t)� y)(u(t)� u).

Furthermore, it is output-strictly maximal equilibrium independent passive if

additionally there is a constant ⇢ > 0 such that

d

dt
S(x(t))  (y(t)� y)(u(t)� u)� ⇢ky(t)� yk2.

‣ an extension of Equilibrium Independent Passivity [Hines et. al. Automatica 2011]

[Burger, Z, Allgower 2014]



NETWORKED MEIP SYSTEMS

u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
<latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit><latexit sha1_base64="lyPP6FvAl5/mpz6R/dRbWOsipyo=">AAAB/nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWcGyhHUomTdvQTGZI7gh16MIvcKtf4Erc+it+gP9h2s7Cth4IHM65l3tywkQKg6777RRWVtfWN4qbpa3tnd298v7Bg4lTzbjPYhnrZkgNl0JxHwVK3kw0p1EoeSMc3kz8xiPXRsTqHkcJDyLaV6InGEUr+e0njrRTrrhVdwqyTLycVCBHvVP+aXdjlkZcIZPUmJbnJhhkVKNgko9L7dTwhLIh7fOWpYpG3ATZNOyYnFilS3qxtk8hmap/NzIaGTOKQjsZURyYRW8i/ue1UuxdBplQSYpcsdmhXioJxmTyc9IVmjOUI0so08JmJWxANWVo+5m7Mktasr14iy0sE/+selX17s4rteu8oCIcwTGcggcXUINbqIMPDAS8wCu8Oc/Ou/PhfM5GC06+cwhzcL5+AdCllpg=</latexit>

µ
<latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit><latexit sha1_base64="23rBoe8omRWEtNg7YqB131JfQvY=">AAAB/HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoO6KblxWdGyhHUomzbShSWZIMkIZil/gVr/Albj1X/wA/8NMOwvbeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w8edZwqQn0S81i1Q6wpZ5L6hhlO24miWISctsLRTe63nqjSLJYPZpzQQOCBZBEj2FjpvivSXrXm1t0p0DLxClKDAs1e9afbj0kqqDSEY607npuYIMPKMMLppNJNNU0wGeEB7VgqsaA6yKZRJ+jEKn0Uxco+adBU/buRYaH1WIR2UmAz1IteLv7ndVITXQYZk0lqqCSzQ1HKkYlR/m/UZ4oSw8eWYKKYzYrIECtMjG1n7sosacX24i22sEz8s/pV3bs7rzWui4LKcATHcAoeXEADbqEJPhAYwAu8wpvz7Lw7H87nbLTkFDuHMAfn6xc2nZWy</latexit>

...

...

G G

⌃1

⌃2

⇧1

⇧2

⇧m

⌃n

E(G) E(G)T

‣ assume agents are output strictly MEIP 
‣ assume controllers are MEIP

Theorem [Burger, Z, Allgower 2014]

Assume the above assumptions hold. Then the signals u(t), y(t), ⇣(t) and µ(t)
converge to the constant signals û, ŷ, ⇣̂ and µ̂ which are optimal solutions to the

problems (OFP) and (OPP):

Optimal Potential Problem Optimal Flow Problem

min
y,⇣

P
i K

?
i (yi) +

P
e �e(⇣e)

s.t. ET y = ⇣

min
u,µ

P
i Ki(ui) +

P
e �

?
e(µe)

s.t. u+ Eµ = 0.
<latexit sha1_base64="0Xb3/G7opd9hYTxDOtBL7KNoSc8="></latexit><latexit sha1_base64="0Xb3/G7opd9hYTxDOtBL7KNoSc8="></latexit><latexit sha1_base64="0Xb3/G7opd9hYTxDOtBL7KNoSc8="></latexit><latexit sha1_base64="0Xb3/G7opd9hYTxDOtBL7KNoSc8="></latexit>
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u
<latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit><latexit sha1_base64="wwg4cpT3hjFj+H2bJC1r6yA0A3w=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6VW1qvW3Lo7A1klXkFqUKDZq/50+wnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ8FnZAzq/RJlCj7pCEz9e9GTmOtx3FoJ2NqhnrZm4r/eZ3MRNdBzmWaGZRsfijKBDEJmf6a9LlCZsTYEsoUt1kJG1JFmbHdLFyZJ63YXrzlFlaJf1G/qXuty1rjtiioDCdwCufgwRU04B6a4AMDhBd4hTdn4rw7H87nfLTkFDvHsADn6xesppTV</latexit>

y
<latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit><latexit sha1_base64="qGPsE+ck1236eo7e/yozARL6m28=">AAAB+nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG5ctGC20oUymN+3QySTMTIQS+gVu9QtciVt/xg/wP5y2WdjWAwOHc+7lnjlhKrg2rvvtlNbWNza3ytuVnd29/YPq4dGjTjLF0GeJSFQ7pBoFl+gbbgS2U4U0DgU+haO7qf/0jErzRD6YcYpBTAeSR5xRY6XWuFetuXV3BrJKvILUoECzV/3p9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT4LOiFnVumTKFH2SUNm6t+NnMZaj+PQTsbUDPWyNxX/8zqZia6DnMs0MyjZ/FCUCWISMv016XOFzIixJZQpbrMSNqSKMmO7WbgyT1qxvXjLLawS/6J+U/dal7XGbVFQGU7gFM7BgytowD00wQcGCC/wCm/OxHl3PpzP+WjJKXaOYQHO1y+y/pTZ</latexit>

⇣
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‣ an analysis result - convergence of 
network system and solutions of a pair 
of network optimization problems  
[Automatica ’14, TAC ’17 (under review)]

MONOTONICITY AND PASSIVITY-BASED COOPERATIVE CONTROL

‣ a synthesis result - it is possible to 
design the controllers to achieve a 
desired steady by shaping the 
network optimization problems 
[L-CSS ’17]

‣ cooperative control of passivity-short 
systems - optimization framework 
relates regularization to output-
feedback passivation of the agents 
[L-CSS ’18 (under review)]



MULTI-AGENT SYSTEM ARCHITECTURES
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dynamics

interaction 
protocol

information  
exchange network

‣ the networked system 
‣ dynamics for coordination 
‣ information exchange 

architectures



COORDINATION OBJECTIVES
formation control localizationrendezvous

Does the control strategy need to change with different 
sensing/communication? 

Are there common architectural requirements for information 
exchange that do not depend on the choice of sensing?
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Given a team of robots endowed with the ability to sense/
communicate with neighboring robots, design a control for 
each robot using only local information that moves the team 
to a desired geometric pattern. 

FORMATION CONTROL



Given a team of robots endowed with the ability to sense/
communicate with neighboring robots, design a control for 
each robot using only local information that moves the team 
to a desired geometric pattern. 

FORMATION CONTROL



FORMATION DETERMINATION = SENSOR SELECTION
HOW TO DEFINE A SHAPE

⇠1

⇠2

⇠3

(0, 0)

d12

d13

d23

g⇤12

g⇤13 g⇤23

absolute position

distances

bearings



EXAMPLE:  FORMATION CONTROL

DISTANCE CONSTRAINED

• SPECIFIED BY DISTANCES BETWEEN  
PAIRS OF ROBOTS

dij 2 R
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ControlFormation

[Krick2009] 

pj � pi
<latexit sha1_base64="29RBddnvmQ8uMq61OFe4q4eb2w4=">AAACTXicbVDLSgMxFM3UV32/lm4GiyCCZUYEXYrduKzQh9CWkklv29g8huSOUoZ+hFv9KNd+iDsR084sbPVC4OSce3NPThQLbjEIPrzC0vLK6lpxfWNza3tnd2//oGF1YhjUmRbaPETUguAK6shRwENsgMpIQDMaVaZ68wmM5VrVcBxDR9KB4n3OKDqqGXcfz+Mu7+6VgnIwK/8vCHNQInlVu/te0O5plkhQyAS1thUGMXZSapAzAZONdmIhpmxEB9ByUFEJtpPO/E78E8f0/L427ij0Z+zviZRKa8cycp2S4tAualPyP62VYP+6k3IVJwiKZYv6ifBR+9PP+z1ugKEYO0CZ4c6rz4bUUIYuorktmdPFxTiUjlPwjEPQBuRZOmXSWnZbkJh7IK1oo4WgZjxxGYeLif4FjYtyGJTD+8vSzW2edpEckWNySkJyRW7IHamSOmFkRF7IK3nz3r1P78v7zloLXj5zSOaqsPYDiSe1uw==</latexit><latexit sha1_base64="29RBddnvmQ8uMq61OFe4q4eb2w4=">AAACTXicbVDLSgMxFM3UV32/lm4GiyCCZUYEXYrduKzQh9CWkklv29g8huSOUoZ+hFv9KNd+iDsR084sbPVC4OSce3NPThQLbjEIPrzC0vLK6lpxfWNza3tnd2//oGF1YhjUmRbaPETUguAK6shRwENsgMpIQDMaVaZ68wmM5VrVcBxDR9KB4n3OKDqqGXcfz+Mu7+6VgnIwK/8vCHNQInlVu/te0O5plkhQyAS1thUGMXZSapAzAZONdmIhpmxEB9ByUFEJtpPO/E78E8f0/L427ij0Z+zviZRKa8cycp2S4tAualPyP62VYP+6k3IVJwiKZYv6ifBR+9PP+z1ugKEYO0CZ4c6rz4bUUIYuorktmdPFxTiUjlPwjEPQBuRZOmXSWnZbkJh7IK1oo4WgZjxxGYeLif4FjYtyGJTD+8vSzW2edpEckWNySkJyRW7IHamSOmFkRF7IK3nz3r1P78v7zloLXj5zSOaqsPYDiSe1uw==</latexit><latexit sha1_base64="29RBddnvmQ8uMq61OFe4q4eb2w4=">AAACTXicbVDLSgMxFM3UV32/lm4GiyCCZUYEXYrduKzQh9CWkklv29g8huSOUoZ+hFv9KNd+iDsR084sbPVC4OSce3NPThQLbjEIPrzC0vLK6lpxfWNza3tnd2//oGF1YhjUmRbaPETUguAK6shRwENsgMpIQDMaVaZ68wmM5VrVcBxDR9KB4n3OKDqqGXcfz+Mu7+6VgnIwK/8vCHNQInlVu/te0O5plkhQyAS1thUGMXZSapAzAZONdmIhpmxEB9ByUFEJtpPO/E78E8f0/L427ij0Z+zviZRKa8cycp2S4tAualPyP62VYP+6k3IVJwiKZYv6ifBR+9PP+z1ugKEYO0CZ4c6rz4bUUIYuorktmdPFxTiUjlPwjEPQBuRZOmXSWnZbkJh7IK1oo4WgZjxxGYeLif4FjYtyGJTD+8vSzW2edpEckWNySkJyRW7IHamSOmFkRF7IK3nz3r1P78v7zloLXj5zSOaqsPYDiSe1uw==</latexit><latexit sha1_base64="29RBddnvmQ8uMq61OFe4q4eb2w4=">AAACTXicbVDLSgMxFM3UV32/lm4GiyCCZUYEXYrduKzQh9CWkklv29g8huSOUoZ+hFv9KNd+iDsR084sbPVC4OSce3NPThQLbjEIPrzC0vLK6lpxfWNza3tnd2//oGF1YhjUmRbaPETUguAK6shRwENsgMpIQDMaVaZ68wmM5VrVcBxDR9KB4n3OKDqqGXcfz+Mu7+6VgnIwK/8vCHNQInlVu/te0O5plkhQyAS1thUGMXZSapAzAZONdmIhpmxEB9ByUFEJtpPO/E78E8f0/L427ij0Z+zviZRKa8cycp2S4tAualPyP62VYP+6k3IVJwiKZYv6ifBR+9PP+z1ugKEYO0CZ4c6rz4bUUIYuorktmdPFxTiUjlPwjEPQBuRZOmXSWnZbkJh7IK1oo4WgZjxxGYeLif4FjYtyGJTD+8vSzW2edpEckWNySkJyRW7IHamSOmFkRF7IK3nz3r1P78v7zloLXj5zSOaqsPYDiSe1uw==</latexit>

ui =
X

i⇠j

(kpi � pjk2 � d2ij)(pj � pi)
<latexit sha1_base64="/l+9sJoxHFY2CFQ1y2ArIZwvT5E="></latexit><latexit sha1_base64="/l+9sJoxHFY2CFQ1y2ArIZwvT5E="></latexit><latexit sha1_base64="/l+9sJoxHFY2CFQ1y2ArIZwvT5E="></latexit><latexit sha1_base64="/l+9sJoxHFY2CFQ1y2ArIZwvT5E="></latexit>

p1(0)
<latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit><latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit><latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit><latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit>

p2(0)
<latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit><latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit><latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit><latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit>

p3(0)
<latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit><latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit><latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit><latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit>

• FINAL FORMATION WILL BE A  
TRANSLATION OR ROTATION OF SHAPE 
SATISFYING DISTANCE CONSTRAINTS  

• AGENTS REQUIRE RELATIVE POSITION AND  
DISTANCES  



EXAMPLE:  FORMATION CONTROL

BEARING ONLY
Formation

• FINAL FORMATION WILL BE A  
TRANSLATION OR SCALING OF SHAPE 
SATISFYING BEARING CONSTRAINTS  

• AGENTS REQUIRE BEARING 
MEASUREMENTS 

• SPECIFIED BY BEARING VECTORS ui = �
X

i⇠j

(I � gijg
T
ij)g

⇤
ij
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x1(0)

x2(0)

x3(0)

g⇤ij 2 R2, kg⇤ijk = 1
[Zhao, Z 2016] 

gij =
pj � pi

kpi � pjk
<latexit sha1_base64="Yz7Bmzl6+lhWX0N3OnSVQ10uMd8="></latexit><latexit sha1_base64="Yz7Bmzl6+lhWX0N3OnSVQ10uMd8="></latexit><latexit sha1_base64="Yz7Bmzl6+lhWX0N3OnSVQ10uMd8="></latexit><latexit sha1_base64="Yz7Bmzl6+lhWX0N3OnSVQ10uMd8="></latexit>

Control

p1(0)
<latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit><latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit><latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit><latexit sha1_base64="yg+08yesTX/yTV8JWgcPabrch6I=">AAACTHicbVDLSgMxFM1UrfVddelmsAjqosyIoEuxG5cV2irUoWTS2zY2jyG5o5Sh/+BWP8q9/+FOBNPHQqdeCJycc2/uyYkTwS0GwYdXWFpeKa6W1tY3Nre2d8q7ey2rU8OgybTQ5j6mFgRX0ESOAu4TA1TGAu7iYW2i3z2BsVyrBo4SiCTtK97jjKKjWkknPA5OOuVKUA2m5S+CcA4qZF71zq4XPHQ1SyUoZIJa2w6DBKOMGuRMwHj9IbWQUDakfWg7qKgEG2VTu2P/yDFdv6eNOwr9Kft7IqPS2pGMXaekOLB5bUL+p7VT7F1GGVdJiqDYbFEvFT5qf/J3v8sNMBQjBygz3Hn12YAaytAl9GfLzGl+MQ6k4xQ84wC0AXmaTZisMbvlJOYeyGraaCGoGY1dxmE+0UXQOquGQTW8Pa9cXc/TLpEDckiOSUguyBW5IXXSJIw8khfySt68d+/T+/K+Z60Fbz6zT/5UofgDRtu0lA==</latexit>

p2(0)
<latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit><latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit><latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit><latexit sha1_base64="03/82QQji9bNcS/diRVWFTqxW04=">AAACTHicbVDLSgMxFM3UV62vqks3g0WoLspMEXRZdOOygn1AW0omvW1j8xiSO0oZ+g9u9aPc+x/uRDB9LLT1QuDknHtzT04UC24xCD68zNr6xuZWdju3s7u3f5A/PKpbnRgGNaaFNs2IWhBcQQ05CmjGBqiMBDSi0e1UbzyBsVyrBxzH0JF0oHifM4qOqsfdcjE47+YLQSmYlb8KwgUokEVVu4de0O5plkhQyAS1thUGMXZSapAzAZNcO7EQUzaiA2g5qKgE20lndif+mWN6fl8bdxT6M/b3REqltWMZuU5JcWiXtSn5n9ZKsH/dSbmKEwTF5ov6ifBR+9O/+z1ugKEYO0CZ4c6rz4bUUIYuoT9b5k6XF+NQOk7BMw5BG5AX6ZRJH+a3JYm5B9JbbbQQ1IwnLuNwOdFVUC+XwqAU3l8WKjeLtLPkhJySIgnJFamQO1IlNcLII3khr+TNe/c+vS/ve96a8RYzx+RPZTZ/AEjBtJU=</latexit>

p3(0)
<latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit><latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit><latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit><latexit sha1_base64="eWVHa8JyDC6jfi8KznI9m7CmKcI=">AAACTHicbVBNSwMxEM1WrVq/9ehlsQjVQ9lVQY9iLx4r2FpoS8mm0zaajyWZVZal/8Gr/ijv/g9vIpi2e9DqQODlvZnMy4tiwS0GwbtXWFhcKi6vrJbW1jc2t7Z3dptWJ4ZBg2mhTSuiFgRX0ECOAlqxASojAXfRQ22i3z2CsVyrW0xj6Eo6VHzAGUVHNePeaSU46m2Xg2owLf8vCHNQJnnVezte0OlrlkhQyAS1th0GMXYzapAzAeNSJ7EQU/ZAh9B2UFEJtptN7Y79Q8f0/YE27ij0p+zPiYxKa1MZuU5JcWTntQn5n9ZOcHDRzbiKEwTFZosGifBR+5O/+31ugKFIHaDMcOfVZyNqKEOX0K8tM6fzi3EkHafgCUegDcjjbMJkt7PbnMTcA1lNGy0ENenYZRzOJ/oXNE+qYVANb87Kl1d52itknxyQCgnJObkk16ROGoSRe/JMXsir9+Z9eJ/e16y14OUze+RXFYrfSqe0lg==</latexit>
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SENSORS, GRAPHS, AND SHAPES
Given a desired formation shape, a sensing modality and its 
corresponding formation controller, will all information 
exchange networks (graphs) solve the formation control 
problem?



SENSORS, GRAPHS, AND SHAPES
Given a desired formation shape, a sensing modality and its 
corresponding formation controller, will all information 
exchange networks (graphs) solve the formation control 
problem?

The triangle 
(distance constrained)

A MISSING DISTANCE

the square 
(bearing only)

A MISSING BEARING
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SENSORS, GRAPHS, AND SHAPES
For a given sensing modality, what kind of information 
exchange networks can (uniquely) determine a formation 
shape?

RIGIDITY THEORY
Rigidity is a combinatorial theory for characterizing the 
“stiffness” or “flexibility” of structures formed by rigid 
bodies connected by flexible linkages or hinges.



BEARING RIGIDITY THEORY

v2v3

v1

p

p(v1)

p(v2) p(v3)

x1

x2

 A framework
• A GRAPH 
• A MAPPING TO A METRIC SPACE

G

[Zhao, Z 2016] 



BEARING RIGIDITY THEORY

v2v3

v1

p

p(v1)

p(v2) p(v3)

x1

x2

 A framework
• A GRAPH 
• A MAPPING TO A METRIC SPACE

G

(G, p0) (G, p1)
Two frameworks are equivalent if

Two frameworks are congruent if

(G, p0) (G, p1)

p0(vj)� p0(vi)

kp0(vj)� p0(vi)k
=

p1(vj)� p1(vi)

kp1(vj)� p1(vi)k

p0(vj)� p0(vi)

kp0(vj)� p0(vi)k
=

p1(vj)� p1(vi)

kp1(vj)� p1(vi)k

8 {vi, vj} 2 E

8 vi, vj 2 V
[Zhao, Z 2016] 



BEARING RIGIDITY THEORY

A bearing rigid graph can only scale and translate to 
ensure all bearings between all nodes are preserved 
(i.e., preserve the shape)!

A framework is globally rigid if every framework that 
is equivalent to it is also congruent.

[Zhao, Z 2016] 



BEARING RIGIDITY THEORY

A bearing rigid graph can only scale and translate to 
ensure all bearings between all nodes are preserved 
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[Zhao, Z 2016] 



INFINITESIMAL RIGIDITY
A framework is infinitesimally rigid if every 
infinitesimal motion is trivial

Rigidity matrix is the linear term in the Taylor series  
expansion of the Distance/Bearing functions
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INFINITESIMAL RIGIDITY
A framework is infinitesimally rigid if every 
infinitesimal motion is trivial
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INFINITESIMAL RIGIDITY

A framework is infinitesimally (distance, bearing) rigid 
if and only if the rank of the rigidity matrix is 2n-3.

3 trivial motions in the plane

Theorem
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For a given sensing modality, what kind of information 
exchange networks can (uniquely) determine a formation 
shape?

INFINITESIMALLY RIGID 

An infinitesimally bearing rigid framework can be 
uniquely determined up to a translation and scaling factor

Theorem [Zhao, Z 2016] 

INFINITESIMAL RIGIDITY



INFINITESIMAL RIGIDITY

FIGURES 37

(a) (b) (c) (d)

Figure S4: Examples of infinitesimally bearing rigid networks. The networks in (a) and (b)
are two-dimensional and the other are three-dimensional. It can be verified that each of these
networks satisfies rank(B) = dn � d � 1. The networks in (a), (b), and (c) also satisfy the
Laman condition and can therefore be generated using a Henneberg construction. Note that the
two networks in (c) and (d) are infinitesimal bearing rigid but not infinitesimal distance rigid.

November 14, 2017 DRAFT

Infinitesimally bearing rigid frameworks

Non-Infinitesimally bearing rigid frameworks

FIGURES 38

(a) (b) (c) (d)

Figure S5: Examples of non-infinitesimally bearing rigid networks. The red and solid arrows
represent nontrivial infinitesimal bearing motions that preserves all the inter-neighbor bearings.
In addition, these networks are not infinitesimally distance rigid because they have nontrivial
infinitesimal distance motions (see the blue/dotted arrows). Note that the infinitesimal distance
motions are perpendicular to the infinitesimal bearing motions.

November 14, 2017 DRAFT



EXAMPLE:  FORMATION CONTROL

ẋi = ui

“robots” - modeled as kinematic point mass

Bearing Control

ui = �
X

i⇠j

(I � gijg
T
ij)g

⇤
ij

Distance Control

ẋ = �RB(p)
T g⇤ [Zhao, Z 2016] 

[Krick2009] 
ẋ = �RD(p)TRD(p)p�RD(p)T d2
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X

i⇠j

(kpi � pjk2 � d2ij)(pj � pi)
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EXAMPLE:  FORMATION CONTROL

ẋi = ui

“robots” - modeled as kinematic point mass

Bearing Control

ui = �
X

i⇠j

(I � gijg
T
ij)g

⇤
ij

Distance Control

ẋ = �RB(p)
T g⇤

locally exponentially stable 
undesirable equilibriums

almost global stability 
1 undesirable equilibriums
[Zhao, Z 2016] 

[Krick2009] 
ẋ = �RD(p)TRD(p)p�RD(p)T d2
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BEARING RIGIDITY THEORY

[Zhao,Zelazo2017] 



BEARING RIGIDITY THEORY

[Zhao,Zelazo2017] 



RIGIDITY AS AN ARCHITECTURAL REQUIREMENT

IL

OL

Environment Controlled Variables

Inner Loop: 
    connectivity
    rigidity   

Outer Loop: 
   formation control
   localization
   ...   

Mission



‣ bearing rigidity theory for formation 
control and localization  
[Automatica ’16, TAC ’16, TCNS ’17, CSM ‘18]

RIGIDITY THEORY FOR MULTI-ROBOT COORDINATION

‣ multi-robot coordination for state-
dependent and directed sensing 
[IJRR ’14, ECC ’14, CDC ’15, IJRNC ’18, TAC ’18]

‣ implementation on robotic testbed 
[IJRR ’14, IROS ’17, IFAC ’18 (to be submitted)]

...

...

G G

⌃1

⌃2

⇧1

⇧2

⇧m

⌃n

information  
exchange network



NETWORKED DYNAMIC SYSTEMS

...

...

G G

⌃1

⌃2

⇧1

⇧2

⇧m

⌃n

dynamics

interaction 
protocol

information  
exchange network

u
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‣ what is the right way to study and design 
secure networked systems? 

‣ how can understand robustness and 
uncertainty for networked systems? 

‣ how can we detect and isolate faults in a 
large network?



RESEARCH HORIZONS
Multi-Robot Coordination

‣ how to bridge theory to implementation - 
coordination using cheap sensing 

‣ higher level coordination tasks - 
constrained deployment, finite-time multi-
objective coordination
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