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admissible: centralized/decentralized, informational dependence, etc.

design of admissible control algorithms that attain  
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Multiagent coordination

Central Goal

near-optimal: attainable performance close to best centralized algorithm

1 � W (control algorithm)

W (best centralized)
� 0
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Multiagent coordination

Central Goal

reasonable: linear or polynomial in the system dimensions

design of admissible control algorithms that attain  
near-optimal system-wide behavior in a reasonable period of time



relationship well studied 
(computer science / optimization)
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Multiagent coordination

What information does         have?

•     ,      ,        planned paths? 

•       location? 

• localized board info?

What should        do with this information?

Part I
How does the lack of information 

degrade achievable performance?

Part II
How do you optimize collective 

performance using available information?

Design Challenges

Transcription

Policy generation
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submodularity
(diminishing returns)

Sensor coverage

(many engineering problems are submodular)

Central Goal
design of admissible control algorithms that attain  

near-optimal system-wide behavior in a reasonable period of time
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Submodularity

Central Goal
design of admissible control algorithms that attain  

near-optimal system-wide behavior in a reasonable period of time

W (greedy algorithm)

W (best centralized)
� 1
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submodularity greedy algorithm+

[Fisher et al., 1978]



Central Goal
design of admissible control algorithms that attain  

near-optimal system-wide behavior in a reasonable period of time

W (greedy algorithm)

W (best centralized)
� 1

2
<latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit>

submodularity greedy algorithm+

[Fisher et al., 1978]

Submodularity

how does informational availability impact  
achievable performance guarantees?



Submodularity

• Elements: 

• Welfare function:

Setup:
E
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Properties:

• Normalized: W (;) = 0
<latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit>



Submodularity

• Elements: 

• Welfare function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

Properties:

• Normalized:

• Monotone:

W (;) = 0
<latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit>

W (A)  W (B), 8A ✓ B ✓ E
<latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit>



Submodularity

• Elements: 

• Welfare function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

Properties:

• Normalized:

• Monotone:

• Submodular:  For any

W (;) = 0
<latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit>

W (A)  W (B), 8A ✓ B ✓ E
<latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit>

A ✓ B ✓ E, x 2 E \B
<latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit><latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit><latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit><latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit>

W (A [ {x})�W (A) � W (B [ {x})�W (B)
<latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit><latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit><latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit><latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit>

marginal gain adding  
x to “smaller” set A

marginal gain adding  
x to “larger” set B



Submodularity

• Elements: 

• Welfare function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

Properties:

• Normalized:

• Monotone:

• Submodular:  For any

W (;) = 0
<latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit><latexit sha1_base64="/jzRWA8uyvcZC618L19TI7Q7rrg=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVQS9C0IvHCOYByRJmJ73JkNkHM72BZcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3+YkUGh3n21pb39jc2i7tlHf39g8O7aPjlo5TxaHJYxmrjs80SBFBEwVK6CQKWOhLaPvj+5nfnoDSIo6eMEvAC9kwEoHgDI3Ut+12tQdhgpkGvKC31OnbFafmzEFXiVuQCinQ6NtfvUHM0xAi5JJp3XWdBL2cKRRcwrTcSzUkjI/ZELqGRiwE7eXzy6f03CgDGsTKVIR0rv6eyFmodRb6pjNkONLL3kz8z+umGNx4uYiSFCHii0VBKinGdBYDHQgFHGVmCONKmFspHzHFOJqwyiYEd/nlVdK6rLlOzX28qtTvijhK5JSckSpxyTWpkwfSIE3CyYQ8k1fyZuXWi/VufSxa16xi5oT8gfX5A9Siknc=</latexit>

W (A)  W (B), 8A ✓ B ✓ E
<latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit><latexit sha1_base64="QSX2vQ1YwkaDSaFdr/QEtpoHrLk=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARWpAyo4Iu24rgsoK9QKeUTHrahmYyY5IRSumDuPFV3LhQxI0LwbcxbWdRWw8EPv7/HHLO70ecKe04P1ZqZXVtfSO9mdna3tnds/cPaiqMJYUqDXkoGz5RwJmAqmaaQyOSQAKfQ90fXE/8+iNIxUJxr4cRtALSE6zLKNFGatvn9Vwpjz0OD7ieK+dPsYe9bigJ57iEPRX7CrTxynN807azTsGZFl4GN4EsSqrStr+8TkjjAISmnCjVdJ1It0ZEakY5jDNerCAidEB60DQoSACqNZoeN8YnRulgs5N5QuOpOj8xIoFSw8A3nQHRfbXoTcT/vGasu1etERNRrEHQ2UfdmGMd4klSuMMkUM2HBgiVzOyKaZ9IQrXJM2NCcBdPXobaWcF1Cu7dRbZYTuJIoyN0jHLIRZeoiG5RBVURRU/oBb2hd+vZerU+rM9Za8pKZg7Rn7K+fwEceZ72</latexit>

A ✓ B ✓ E, x 2 E \B
<latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit><latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit><latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit><latexit sha1_base64="lVdTL9CASzoY2wBuR/7R1nZsh7o=">AAACGXicbZDLSgMxFIYzXmu9VV26CRbBhZQZEXRZKwWXFewFOqVk0tM2NJMZkzNiKX0NN76KGxeKuNSVb2N6WdTWHwIf/zmHk/MHsRQGXffHWVpeWV1bT22kN7e2d3Yze/sVEyWaQ5lHMtK1gBmQQkEZBUqoxRpYGEioBr3rUb36ANqISN1hP4ZGyDpKtAVnaK1mxr2ivkkCAwj3tDDDxVPq00fqC0WL1gYMhUoMLTQzWTfnjkUXwZtClkxVama+/FbEkxAUcsmMqXtujI0B0yi4hGHaTwzEjPdYB+oWFQvBNAbjy4b02Dot2o60fQrp2J2dGLDQmH4Y2M6QYdfM10bmf7V6gu3LxkCoOEFQfLKonUiKER3FRFtCA0fZt8C4FvavlHeZZhxtmGkbgjd/8iJUznKem/Nuz7P5wjSOFDkkR+SEeOSC5MkNKZEy4eSJvJA38u48O6/Oh/M5aV1ypjMH5I+c7190Qp6x</latexit>

W (A [ {x})�W (A) � W (B [ {x})�W (B)
<latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit><latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit><latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit><latexit sha1_base64="wEhM2ZX8nRZmxIMRzF4JFft7msE=">AAACG3icbZC7SgNBFIZn4y3G26qlzWAQksKwGwQtY2wsI5gLZJcwOzmbDJm9ODMrhiXvYeOr2FgoYiVY+DZOki008cDAx/+fw5nzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NrqZ++x6EZFF4q8YxuAEZhMxnlCgt9cxqu3SJHZrE2EkfnEkZn2KtlLEzgDtN9SWvXu6ZRatizQovg51BEWXV6JmfTj+iSQChopxI2bWtWLkpEYpRDpOCk0iICR2RAXQ1hiQA6aaz2yb4RCt97EdCv1Dhmfp7IiWBlOPA050BUUO56E3F/7xuovwLN2VhnCgI6XyRn3CsIjwNCveZAKr4WAOhgum/YjokglCl4yzoEOzFk5ehVa3YVsW+OSvW6lkceXSEjlEJ2egc1dA1aqAmougRPaNX9GY8GS/Gu/Exb80Z2cwh+lPG1w8Uop0Q</latexit>

marginal gain adding  
x to “smaller” set A

marginal gain adding  
x to “larger” set B

Note: We will refer to such as function as merely submodular



Multiagent setup

• Elements: 

• Submodular function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>



Multiagent setup

• Elements: 

• Submodular function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

Multiagent Setup:

• Agents: N = {1, 2, . . . , n}
<latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit>



Multiagent setup

• Elements: 

• Submodular function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

Multiagent Setup:

• Agents:

• Choices:

N = {1, 2, . . . , n}
<latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit>

xi 2 Xi ✓ 2E
<latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit>



Multiagent setup

• Elements: 

• Submodular function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

Multiagent Setup:

• Agents:

• Choices:

• Evaluation:

N = {1, 2, . . . , n}
<latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit>

xi 2 Xi ✓ 2E
<latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit>

W (x1, . . . , xn) = W (x1 [ · · · [ xn)
<latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit><latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit><latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit><latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit>



Multiagent setup

• Elements: 

• Submodular function:

Setup:
E

<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

Multiagent Setup:

• Agents:

• Choices:

• Evaluation:

N = {1, 2, . . . , n}
<latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit>

xi 2 Xi ✓ 2E
<latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit>

W (x1, . . . , xn) = W (x1 [ · · · [ xn)
<latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit><latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit><latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit><latexit sha1_base64="2mrnXOhrMT7ONgmEjc5+8Ll1cuE=">AAACGHicbZDLSgMxFIYz9VbrbdSlm2ARKpQ6I4JuhKIblxXsBdphyKSZNpjJDElGWoY+hhtfxY0LRdx259uYuSy09UDg4//PSXJ+L2JUKsv6Nkorq2vrG+XNytb2zu6euX/QkWEsMGnjkIWi5yFJGOWkrahipBcJggKPka73eJv63SciJA35g5pGxAnQiFOfYqS05Jpn3drEtetwMAyVrMOJy0/hNcxEOMBxlBs5pqZrVq2GlRVcBruAKiiq5ZpzfQOOA8IVZkjKvm1FykmQUBQzMqsMYkkihB/RiPQ1chQQ6STZYjN4opUh9EOhD1cwU39PJCiQchp4ujNAaiwXvVT8z+vHyr9yEsqjWBGO84f8mEEVwjQlOKSCYMWmGhAWVP8V4jESCCudZUWHYC+uvAyd84ZtNez7i2rzpoijDI7AMagBG1yCJrgDLdAGGDyDV/AOPowX4834NL7y1pJRzByCP2XMfwBKNZ10</latexit>

Example: Coverage

• Agents: Sensors 

• Choices: Local coverage area 

• Evaluation: Joint coverage quality



Multiagent setup

W (greedy algorithm)

W (best centralized)
� 1

2
<latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit>

submodularity greedy algorithm+

• Elements: 

• Agents: 

• Choices: 

• Submodular function:

E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

W : 2E ! R
<latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit><latexit sha1_base64="BgZYfYy2IG89jNXjmckvk+PsTSc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRFUFwVRXBZxT6giWUynbRDJzNhZqKU0JUbf8WNC0Xc+g3u/BsnbRbaeuDC4Zx7ufeeIGZUacf5tgoLi0vLK8XV0tr6xuaWvb3TVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqGF5nfuidSUcFv9SgmfoT6nIYUI22krr3fOoPVu0voSdofaCSleIBehPQgCNKbcdcuOxVnAjhP3JyUQY561/7yegInEeEaM6RUx3Vi7adIaooZGZe8RJEY4SHqk46hHEVE+enkjTE8NEoPhkKa4hpO1N8TKYqUGkWB6cwuVLNeJv7ndRIdnvop5XGiCcfTRWHCoBYwywT2qCRYs5EhCEtqboV4gCTC2iRXMiG4sy/Pk2a14joV9/q4XDvP4yiCPXAAjoALTkANXIE6aAAMHsEzeAVv1pP1Yr1bH9PWgpXP7II/sD5/ACXOmEw=</latexit>

N = {1, 2, . . . , n}
<latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit><latexit sha1_base64="7b0t4XP35jtF15jLT1Xh9xhK1LM=">AAAB/3icbVBNS8NAFNzUr1q/ooIXL4tF8FBKUgS9CEUvnqSCbYUmlM120y7dbMLui1BiD/4VLx4U8erf8Oa/cdvmoK0DC8PMG97bCRLBNTjOt1VYWl5ZXSuulzY2t7Z37N29lo5TRVmTxiJW9wHRTHDJmsBBsPtEMRIFgrWD4dXEbz8wpXks72CUMD8ifclDTgkYqWsf3OAL7GVuBdcq2OvFoCtYeuOuXXaqzhR4kbg5KaMcja79ZcI0jZgEKojWHddJwM+IAk4FG5e8VLOE0CHps46hkkRM+9n0/jE+NkoPh7EyTwKeqr8TGYm0HkWBmYwIDPS8NxH/8zophOd+xmWSApN0tihMBYYYT8rAPa4YBTEyhFDFza2YDogiFExlJVOCO//lRdKqVV2n6t6eluuXeR1FdIiO0Aly0Rmqo2vUQE1E0SN6Rq/ozXqyXqx362M2WrDyzD76A+vzB26ak80=</latexit>

xi 2 Xi ✓ 2E
<latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit><latexit sha1_base64="HDM5+AmIvv80pzWIS0kelW8XUDU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GVRBJcV7APaGibTm3boZBJnJmIJxY2/4saFIm79Cnf+jZM2C209cLmHc+5l5h4/5kxpx/m2FhaXlldWC2vF9Y3NrW17Z7ehokRSqNOIR7LlEwWcCahrpjm0Ygkk9Dk0/eFF5jfvQSoWiRs9iqEbkr5gAaNEG8mz9x88hjtM4FbWVeIr0HCHK7eXnl1yys4EeJ64OSmhHDXP/ur0IpqEIDTlRKm268S6mxKpGeUwLnYSBTGhQ9KHtqGChKC66eSEMT4ySg8HkTQlNJ6ovzdSEio1Cn0zGRI9ULNeJv7ntRMdnHVTJuJEg6DTh4KEYx3hLA/cYxKo5iNDCJXM/BXTAZGEapNa0YTgzp48TxqVsuuU3euTUvU8j6OADtAhOkYuOkVVdIVqqI4oekTP6BW9WU/Wi/VufUxHF6x8Zw/9gfX5A7Z3llU=</latexit>

Setup:



• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

i ) x1, . . . , xi�1
<latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit>

Greedy algorithm

W (greedy algorithm)

W (best centralized)
� 1

2
<latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit><latexit sha1_base64="X2dlG2Zun0awEF2IkJVmWuEZusQ="></latexit>
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• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

i ) x1, . . . , xi�1
<latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit>



Greedy algorithm

10

agent 1

9

LEFT MIDDLE

1

RIGHT

agent 2

MIDDLE = 0 

RIGHT = 1

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

i ) x1, . . . , xi�1
<latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit>



Greedy algorithm

10

agent 1

9

LEFT MIDDLE

1

RIGHT

agent 2

Greedy = 11 

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

i ) x1, . . . , xi�1
<latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit>



Greedy algorithm

10

agent 1

9

LEFT MIDDLE

1

RIGHT

agent 2

Greedy = 11 

Optimal = 19

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

i ) x1, . . . , xi�1
<latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit>



Greedy algorithm
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2
<latexit sha1_base64="9Q0IfMB9JWuiWTgdv6TOgHUggFc="></latexit><latexit sha1_base64="9Q0IfMB9JWuiWTgdv6TOgHUggFc="></latexit><latexit sha1_base64="9Q0IfMB9JWuiWTgdv6TOgHUggFc="></latexit><latexit sha1_base64="9Q0IfMB9JWuiWTgdv6TOgHUggFc="></latexit>

bound holds irrespective of number agents,  
assigned order, boxes, values, action sets, etc



Greedy Algorithm

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

i ) x1, . . . , xi�1
<latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit>



Questions:

• What happens if agents do not have all information needed?

Greedy Algorithm

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

i ) x1, . . . , xi�1
<latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit><latexit sha1_base64="VsAE7LREicCFFIvzNdrZF1ozYz0=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXNQyEUGXRTcuq9gLtMOQSTNtaOZCckYtQ9dufBU3LhRx6xO4821MLwtt/SHw8Z9zkpzfT6TQ4DjfVm5hcWl5Jb9aWFvf2Nyyt3fqOk4V4zUWy1g1faq5FBGvgQDJm4niNPQlb/j9y1G9cceVFnF0C4OEuyHtRiIQjIKxPHtf4PaN6PaAKhXf4wePlHC7E4MuGc7EMRl6dtEpO2PheSBTKKKpqp79ZS5gacgjYJJq3SJOAm5GFQgm+bDQTjVPKOvTLm8ZjGjItZuNVxniQ+N0cBArcyLAY/f3REZDrQehbzpDCj09WxuZ/9VaKQTnbiaiJAUesclDQSoxxHiUC+4IxRnIgQHKlDB/xaxHFWVg0iuYEMjsyvNQPykTp0yuT4uVi2kcebSHDtARIugMVdAVqqIaYugRPaNX9GY9WS/Wu/Uxac1Z05ld9EfW5w9riZlv</latexit>



Localized greedy algorithm

Information Graph

• Nodes: Agents 

• Edges: Informational availability i
<latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit>

j
<latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit>

j knows xi
<latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit>

G
<latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit>

B. Gharesifard and S. L. Smith. “Distributed submodular maximization with limited information,” 2017



Localized greedy algorithm

Information Graph

• Nodes: Agents 

• Edges: Informational availability i
<latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit>

j
<latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit>

j knows xi
<latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit>

G
<latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit>
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information graph for standard greedy algorithm
B. Gharesifard and S. L. Smith. “Distributed submodular maximization with limited information,” 2017



Localized greedy algorithm

Information Graph

• Nodes: Agents 
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<latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit>

j
<latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit><latexit sha1_base64="ocTLVc574NOAe/DoMycp9A9e/3g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3bbzSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPJ/dxvP6HSPJaPZpqgH9Gh5CFn1FipMe6XK27VXYCsEy8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAmelXqoxoWxCh9i1VNIItZ8tDp2RC6sMSBgrW9KQhfp7IqOR1tMosJ0RNSO96s3F/7xuasJbP+MySQ1KtlwUpoKYmMy/JgOukBkxtYQyxe2thI2ooszYbEo2BG/15XXSuqp6btVrXFdqd3kcRTiDc7gED26gBg9QhyYwQHiGV3hzxs6L8+58LFsLTj5zCn/gfP4A0QGM7g==</latexit>

j knows xi
<latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit><latexit sha1_base64="BJyvsi0wnAsUGYJCRfXrDF7MeH0=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCp7Irgh6LXjxWsB/QliWbZtvYbLIks9qyFPwrXjwo4tXf4c1/Y9ruQVsfDDzem2FmXpgIbsDzvp2l5ZXVtfXCRnFza3tn193brxuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HriNx6YNlzJOxglrBOTnuQRpwSsFLiH97gNbAg4wwOpHg0e42HAA7fklb0p8CLxc1JCOaqB+9XuKprGTAIVxJiW7yXQyYgGTgUbF9upYQmhA9JjLUsliZnpZNPzx/jEKl0cKW1LAp6qvycyEhszikPbGRPom3lvIv7ntVKILjsZl0kKTNLZoigVGBSeZIG7XDMKYmQJoZrbWzHtE00o2MSKNgR//uVFUj8r+17Zvz0vVa7yOAroCB2jU+SjC1RBN6iKaoiiDD2jV/TmPDkvzrvzMWtdcvKZA/QHzucPVcuVEg==</latexit>

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

G
<latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit>



Localized greedy algorithm

x1 2 argmax
x0
12X1

W (x0
1)

<latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit>

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>



Localized greedy algorithm

x1 2 argmax
x0
12X1

W (x0
1)

<latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit>

x2 2 argmax
x0
22X2

W (x0
2, x1)�W (x1)

<latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit>

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>



Localized greedy algorithm

x1 2 argmax
x0
12X1

W (x0
1)

<latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit>

x2 2 argmax
x0
22X2

W (x0
2, x1)�W (x1)

<latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit>

x3 2 argmax
x0
32X3

W (x0
3, x1, x2)�W (x1, x2)

<latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit><latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit><latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit><latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit>

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>



Localized greedy algorithm

x1 2 argmax
x0
12X1

W (x0
1)

<latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit><latexit sha1_base64="wV/HwvfGVQ1fcSPpCFuA1xOvdl0=">AAACHXicbVDLSsNAFJ34rPUVdelmsIh1UxIp6LLoxmUF+4AmhMlk2g6dTMLMRFpCfsSNv+LGhSIu3Ih/4yTNQlsPDBzOOZc79/gxo1JZ1rexsrq2vrFZ2apu7+zu7ZsHh10ZJQKTDo5YJPo+koRRTjqKKkb6sSAo9Bnp+ZOb3O89ECFpxO/VLCZuiEacDilGSkue2Zx6NnQoh07CA50jKtXKWSH1PTtLHSRG0AnRNIMO7NVz89wza1bDKgCXiV2SGijR9sxPJ4hwEhKuMENSDmwrVm6KhKKYkazqJJLECE/QiAw05Sgk0k2L6zJ4qpUADiOhH1ewUH9PpCiUchb6OhkiNZaLXi7+5w0SNbxyU8rjRBGO54uGCYMqgnlVMKCCYMVmmiAsqP4rxGMkEFa6qKouwV48eZl0Lxq21bDvmrXWdVlHBRyDE1AHNrgELXAL2qADMHgEz+AVvBlPxovxbnzMoytGOXME/sD4+gFycaA5</latexit>

x2 2 argmax
x0
22X2

W (x0
2, x1)�W (x1)

<latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit><latexit sha1_base64="YnoCfd+Eu0KcpQNNqWZnBYyqYG8="></latexit>

x3 2 argmax
x0
32X3

W (x0
3, x1, x2)�W (x1, x2)

<latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit><latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit><latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit><latexit sha1_base64="DXUuA5pEVchVpH7nw6kpeTjwyPg="></latexit>

x4 2 argmax
x0
42X4

W (x0
4, x2, x3)�W (x2, x3)

<latexit sha1_base64="FmvyVil0oFvhXl4VUDoZo3zr+20="></latexit><latexit sha1_base64="FmvyVil0oFvhXl4VUDoZo3zr+20="></latexit><latexit sha1_base64="FmvyVil0oFvhXl4VUDoZo3zr+20="></latexit><latexit sha1_base64="FmvyVil0oFvhXl4VUDoZo3zr+20="></latexit>

(does not have access to       )x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>



Localized greedy algorithm

How does the structure of the information graph  
impact the quality of the localized greedy solution?

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>
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Theorem [Grimsman et al., 2018]

Consider any submodular multiagent optimization problem with an 
information graph G. The quality of the localized greedy solution satisfies 

W (xgreedy;G)

W (xoptimal)
� 1

1 + ↵⇤(G)
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where                 is the (fractional) independence number of the graph G. 
Furthermore, the bound is essentially tight.  

Grimsman et al., “Value of Information in Greedy Submodular Maximization,” TCNS, 2019.
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Theorem [Grimsman et al., 2018]

Consider any submodular multiagent optimization problem with an 
information graph G. The quality of the localized greedy solution satisfies 
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where                 is the (fractional) independence number of the graph G. 
Furthermore, the bound is essentially tight.  
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Questions:

• What happens if agents do not have all information needed?

Selection Rule

Greedy Algorithm

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information

xi 2 argmax
x0
i2Xi
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Questions:

• What happens if agents do not have all information needed?

• How do you capitalize off strategic information exchange?

Selection Rule

Greedy Algorithm

• Agents make selections according to order (indices) 

• Information: Available information to each agent  
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<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

constrained 
communication

x1, x2, x3
<latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit>

x1 or x2 or x3
<latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit><latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit><latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit><latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit>

can only transmit

Strategic Information Exchange

Grimsman et al., “Strategic Information Sharing in Greedy Submodular Maximization,” CDC, 2018.



What information should agent 3 transmit to agent 4?

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

constrained 
communication

x1, x2, x3
<latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit>

x1 or x2 or x3
<latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit><latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit><latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit><latexit sha1_base64="Y7QBx4AN9KTKrAH+r8KYyYzqMLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjNV0GXRjcsK9gHtMGTSTBuaSYbkjrQM/QA3/oobF4q49QPc+TemD0Rbz+rknHO5uSdMBDfgul9ObmV1bX0jv1nY2t7Z3SvuHzSMSjVldaqE0q2QGCa4ZHXgIFgr0YzEoWDNcHA98Zv3TBuu5B2MEubHpCd5xCkBKwXF0jDwcAfYEDKsNB7jYVBZeJ/ZlFt2p8A/xFskJTRHLSh+drqKpjGTQAUxpu25CfgZ0cCpYONCJzUsIXRAeqxtqSQxM342PWaMT6zSxZFdHikJeKr+nshIbMwoDm0yJtA3i95E/M9rpxBd+hmXSQpM0tmiKBUYFJ40g7tcMwpiZAmhmtu/YtonmlCw/RVsCUsnL5NGpey5Ze/2vFS9mteRR0foGJ0iD12gKrpBNVRHFD2gJ/SCXp1H59l5c95n0ZwznzlEf+B8fAOuO5oZ</latexit>

can only transmit

Strategic Information Exchange

Grimsman et al., “Strategic Information Sharing in Greedy Submodular Maximization,” CDC, 2018.



What information should agent 3 transmit to agent 4?

How should agent 4 utilize the transmitted information?

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

constrained 
communication

x1, x2, x3
<latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit><latexit sha1_base64="+dakNeKXQG8+9N18areOFVsvQe8=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgQspMK+iy6MZlBfuAdhgyaaYNzWTGJFNahn6HGxeKuPVj3Pk3Ztoi2nrgXg7n3Etujh9zprRtf1m5tfWNza38dmFnd2//oHh41FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7zN/NaISsUi8aAnMXVD3BcsYARrI7ljz7lAY6+StapXLNllewb0Q5xlUoIF6l7xs9uLSBJSoQnHSnUcO9ZuiqVmhNNpoZsoGmMyxH3aMVTgkCo3nR09RWdG6aEgkqaERjP190aKQ6UmoW8mQ6wHatnLxP+8TqKDazdlIk40FWT+UJBwpCOUJYB6TFKi+cQQTCQztyIywBITbXIqmBBWvrxKmpWyY5ed+8tS7WYRRx5O4BTOwYErqMEd1KEBBB7hCV7g1RpZz9ab9T4fzVmLnWP4A+vjG5+2kLA=</latexit>

x1 or x2 or x3
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can only transmit

Strategic Information Exchange

Grimsman et al., “Strategic Information Sharing in Greedy Submodular Maximization,” CDC, 2018.



Questions:

• What happens if agents do not have all information needed?

• How do you capitalize off strategic information exchange?

Selection Rule

Greedy Algorithm

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information
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Questions:

• What happens if agents do not have all information needed?

• How do you capitalize off strategic information exchange?

• Can alternative selection rules yield improved performance guarantees?

Selection Rule

Greedy Algorithm

• Agents make selections according to order (indices) 

• Information: Available information to each agent  

• Selection rule: Maximize marginal contribution given information
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• How do you capitalize off strategic information exchange?
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• Agents make selections according to order (indices) 

• Information: Available information to each agent  
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2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

acyclic graphs

(equivalent to maximizing system-level objectives given information)

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)

<latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit><latexit sha1_base64="BfDPebv0kth06cf1mcj56QPU6t8="></latexit>

Selection rule: Maximize marginal contribution given information

optimal selection rule



Selection Rule

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

cyclic graphs 
(rest point of round robin greedy)



Selection Rule

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

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

cyclic graphs 
(rest point of round robin greedy)

xi 2 argmax
x0
i2Xi

W (x0
i, x1, . . . , xi�1)�W (x1, . . . , xi�1)
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Selection rule: Maximize marginal contribution given information

no longer optimal selection rule

X
Agents optimizing global objective NOT an optimal strategy!!!!
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cyclic graphs 
(rest point of round robin greedy)

Ramaswamy et al., “Multiagent Coverage Problems:  
The Trade-offs Between Anarchy and Stability,” 2019 (in review).

performance gains >30% by switching selection rule
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•     ,      ,        planned paths? 

•       location? 

• localized board info?

What should        do with this information?

Transcription

Policy generation

Part I
How does lack of information 

degrade achievable performance?

Part II
How do you optimize collective 

performance using available information?

Two main components:
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Solutions: Equilibrium to “designed” utility functions

Utility functions:

• Structure: 

• Division rule: f : {0, 1, . . . , n} ! R
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Design methodologies

Goal: Design division rule      to optimize efficiency of resulting Nash equilibriaf

81

32

Design #1: Equal share (Shapley value)

f(k) =
1

k
PoA(Gf ) = 1/2

f(1) = 1 
f(2) = 0 
f(3) = 0

0

0
Design #2: Marginal contribution

f(1) = 1

f(2) = · · · = f(n) = 0

PoA(Gf ) = 1/2

Equivalent to setting Ui(x) = W (x)
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Main Result: Inherent tension between price of anarchy and price of stability
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Multiagent coordination

Central Goal
design of admissible control algorithms that attain  

near-optimal system-wide behavior in a reasonable period of time

Part I
How does lack of information 

degrade achievable performance?

Part II
How do you optimize collective 
performance using information?
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<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

(clique of size       )!2
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

1
<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>
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<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>
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<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>
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<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>
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<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>
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<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>
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communication
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Strategic Information Exchange

Theorem [Grimsman et al., 2018]

Consider any submodular multiagent optimization problem with strategic 
information exchange / processing over a series of m disconnected 
cliques. The optimal information exchange / processing satisfies
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W (xoptimal)
� 1

2 +
Pm�1

i=1

Qi
j=1(1� 1/!j)

>
1

m+ 1
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Furthermore, the bound is essentially tight.  

Grimsman et al., “Strategic Information Sharing in Greedy Submodular Maximization,” CDC, 2018.
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Strategic Information Exchange

Theorem [Grimsman et al., 2018]

Consider any submodular multiagent optimization problem with strategic 
information exchange / processing over a series of m disconnected 
cliques. The optimal information exchange / processing satisfies
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Furthermore, the bound is essentially tight.  

Grimsman et al., “Strategic Information Sharing in Greedy Submodular Maximization,” CDC, 2018.
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