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Introduction: Entanglement Witnesses (EWs)

Theoretical parts: Many hyperplanes can be generated 

Experimental proposal: Entanglement detection can be tested many times

Our contribution : EWs are more useful than we thought 

Discussions: I no longer need Positive Maps to construct EWs.

Main Question: Entanglement Detection vs. Quantum State Tomography

Applications : MUBs, the conjecture in d=6, etc. 

On-going directions and questions



Entanglement Theory

Hahn-Banach theorem: existence of a hyper-plane

SEP ⇢12 =
X

i

pi⇢
(1)
i ⌦ ⇢(2)i

⇢12 6=
X

i

pi⇢
(1)
i ⌦ ⇢(2)iENT

tr[W⇢ent] < 0

tr[W�sep] � 0 8�sep

Entanglement Witnesses (EWs)

Entanglement Witnesses (EWs): Hermitian Operators, non-positive W = W † ⇤ 0

9W

SEP ⇢ent�sep

⇢ must be entangled if tr[W⇢] < 0



The detection box in realityThe theoretical detection box 

f(⇢?) = tr[W⇢?]

tr[W⇢?] � 0tr[W⇢?] < 0

⇢?

Entangled! Don’t know

W = W †

W =
nX

i=1

ciPiPositive decomposition

nX

i=1

Pi = I Pi � 0 Pi : POVM

corresponding to a description of a detector

State
Preparation

⇢? P1

P2

P3

PiPr[i|⇢?] = tr[Pi⇢?]



The detection box in realityThe theoretical detection box 

f(⇢?) = tr[W⇢?]

tr[W⇢?] � 0tr[W⇢?] < 0

⇢?

Entangled! Don’t know

State
Preparation

⇢? P1

P2

P3

PiPr[i|⇢?] = tr[Pi⇢?]

tr[W⇢?] =
X

i

citr[Pi⇢?]

=
X

i

ciPr[i|⇢?]



Detectors for Entanglement Detection? can they be for QST?

tr[W⇢?] � 0tr[W⇢?] < 0

⇢?

Entangled! Don’t know

tr[W⇢?] =
X

i

ciPr[i|⇢?]
P1

P2

P3

Pi

Pr[i|⇢?] = tr[Pi⇢?]

X

i

ciPr[i|⇢?]

Resources : classical post processing is free



General Picture of Entanglement Detection

Entangled or  
Separable? 

quantum state identification
Quantum State 

Tomography

I know the state and, (though NP-Hard) 
 
can apply Positive Maps, SDP

I don’t know the state but, 
 
want to know if it’s entangled

tr[W⇢ent] < 0

tr[W�sep] � 0 8�sep
sufficiently many EWs

Advantage of EWs: Entanglement of unknown states can be detected 

Unknown 
Quantum States



Is an EW really useful? 

W
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0  tr[W�sep]
<latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="VS/bEfGX0MBj771lE71yNZMBQbE=">AAAB43icbVBNS8NAEJ34WeNX9eplsQieSuJFvQlePFYwttCGstls2qWb3bA7EUroH/DgRfHqf/Lmv3H7AWrrg4HHezPMzEsKKSwGwZe3tr6xubVd2/F39/z9g8P60aPVpWE8Ylpq00mo5VIoHqFAyTuF4TRPJG8no9up337ixgqtHnBc8DinAyUywSg6qdWvN4JmMANZJeGCNGCBfv2zl2pW5lwhk9TabhgUGFfUoGCST/xeaXlB2YgOeNdRRXNu42p25oScOSUlmTauFJKZ+nuiorm14zxxnTnFoV32puJ/XrfE7CquhCpK5IrNF2WlJKjJ9GeSCsMZyrEjlBnhbiVsSA1l6JLxXQbh8serJLpoXjfD+58soAYncArnEMIl3MAdtCACBik8w6s39F68N+993rjmLSaO4Q+8j2+HtIrW</latexit><latexit sha1_base64="ChvLrp17ddSHQohz3kchFwh0n/A=">AAACEXicbVA9T8MwEL2Ur1K+AowsFhUSLFXCAmxILIxFIrRSElWO67ZW7STYDlIV5Tew8FdYGACxsrHxb3DaIqDlSZae3rs7370o5Uxpx/m0KguLS8sr1dXa2vrG5pa9vXOjkkwS6pGEJ7IdYUU5i6mnmea0nUqKRcRpKxpelH7rjkrFkvhaj1IaCtyPWY8RrI3UsY+cgNNbFAisB1LkWhZ+K1CsL3An/xYVTYsi7Nh1p+GMgeaJOyV1mKLZsT+CbkIyQWNNOFbKd51UhzmWmhFOi1qQmcGYDHGf+obGWFAV5uOTCnRglC7qJdK8WKOx+rsjx0KpkYhMZbmlmvVK8T/Pz3TvNMxZnGaaxmTyUS/jSCeozAd1maRE85EhmEhmdkVkgCUm2qRYMyG4syfPE++4cdZwr37CgCrswT4cggsncA6X0AQPCNzDIzzDi/VgPVmv1tuktGJNe3bhD6z3Lyy5njw=</latexit><latexit sha1_base64="ChvLrp17ddSHQohz3kchFwh0n/A=">AAACEXicbVA9T8MwEL2Ur1K+AowsFhUSLFXCAmxILIxFIrRSElWO67ZW7STYDlIV5Tew8FdYGACxsrHxb3DaIqDlSZae3rs7370o5Uxpx/m0KguLS8sr1dXa2vrG5pa9vXOjkkwS6pGEJ7IdYUU5i6mnmea0nUqKRcRpKxpelH7rjkrFkvhaj1IaCtyPWY8RrI3UsY+cgNNbFAisB1LkWhZ+K1CsL3An/xYVTYsi7Nh1p+GMgeaJOyV1mKLZsT+CbkIyQWNNOFbKd51UhzmWmhFOi1qQmcGYDHGf+obGWFAV5uOTCnRglC7qJdK8WKOx+rsjx0KpkYhMZbmlmvVK8T/Pz3TvNMxZnGaaxmTyUS/jSCeozAd1maRE85EhmEhmdkVkgCUm2qRYMyG4syfPE++4cdZwr37CgCrswT4cggsncA6X0AQPCNzDIzzDi/VgPVmv1tuktGJNe3bhD6z3Lyy5njw=</latexit><latexit sha1_base64="dPmUh8gCgKy5CAuI33ExSQ6e7YE=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEiwVAkLsFWwMBaJ0EpJFDmu21q1nWA7SFWUb2DhV1gYALGysfE3OG2QoOVIlo7Ouff63hOnjCrtOF/WwuLS8spqba2+vrG5tW3v7N6qJJOYeDhhiezGSBFGBfE01Yx0U0kQjxnpxKPL0u/cE6loIm70OCUhRwNB+xQjbaTIPnYCRu5gwJEeSp5rWfidQNEBR1H+IyqSFkUY2Q2n6UwA54lbkQao0I7sz6CX4IwToTFDSvmuk+owR1JTzEhRDzIzGOERGhDfUIE4UWE+OamAh0bpwX4izRMaTtTfHTniSo15bCrLLdWsV4r/eX6m+2dhTkWaaSLw9KN+xqBOYJkP7FFJsGZjQxCW1OwK8RBJhLVJsW5CcGdPnifeSfO86V47jdZFlUYN7IMDcARccApa4Aq0gQcweABP4AW8Wo/Ws/VmvU9LF6yqZw/8gfXxDVQTnr4=</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit><latexit sha1_base64="Ij4HrOMOPGAhcYx9B00vKbz12Ts=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB5ZHiN30ONIDQXPlSjcrifpgKMg/xElSYvCD8ym1bImgPPErkgTVOgE5qfXT3DGSawwQ1K6tpUqP0dCUcxI0fAyPRjhERoQV9MYcSL9fHJSAQ+00odRIvSLFZyovztyxKUc81BXllvKWa8U//PcTEVnfk7jNFMkxtOPooxBlcAyH9ingmDFxpogLKjeFeIhEggrnWJDh2DPnjxPnOPWecu+Pmm2L6o06mAP7INDYINT0AZXoAMcgMEDeAIv4NV4NJ6NN+N9Wlozqp5d8AfGxzdVU57C</latexit>



Result 1 : EWs to EWs to EWs …

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

EXPERIMENT FOR ESTIMATION



Structural Physical Approximation (SPA)

fW = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit><latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit><latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit><latexit sha1_base64="1+bJvmRLZRu7YYR32U2h/psKO1Q="></latexit>

p⇤ = min
fW�0

p
<latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit><latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit><latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit><latexit sha1_base64="RT26ZpgxcXCPllz7QCtsRQgIW7E=">AAACCnicbVBNS8NAEN34WetX1aOXpUUQDyURQT0IRS8eKxhbaGLYbKbt0s0m7m6UEnr34l/x4kHFq7/Am//G7cdBWx8MPN6bYWZemHKmtG1/W3PzC4tLy4WV4ura+sZmaWv7RiWZpODShCeyGRIFnAlwNdMcmqkEEoccGmHvYug37kEqlohr3U/Bj0lHsDajRBspKJXT2wN8hr2YiSD3HlgEmvEI8sbA68Adtgc4DUoVu2qPgGeJMyEVNEE9KH15UUKzGISmnCjVcuxU+zmRmlEOg6KXKUgJ7ZEOtAwVJAbl56NfBnjPKBFuJ9KU0Hik/p7ISaxUPw5NZ0x0V017Q/E/r5Xp9omfM5FmGgQdL2pnHOsED4PBEZNANe8bQqhk5lZMu0QSqk18RROCM/3yLHEPq6dV5+qoUjufpFFAu6iM9pGDjlENXaI6chFFj+gZvaI368l6sd6tj3HrnDWZ2UF/YH3+ADwomh4=</latexit>

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

tr[fW�sep] = (1� p⇤)tr[W�sep] + p⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit><latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit><latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit><latexit sha1_base64="52VXDbUsauqlY+ouWdYIOeHxAxE="></latexit>

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

� p⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit><latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit><latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit><latexit sha1_base64="zIGbKrraKIqTrpw+nPuA39jNP90="></latexit>

= p⇤/d2
<latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit><latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit><latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit><latexit sha1_base64="9YHix5c30CIagmsEyH0I+ZD3s3M=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPNSkCOpBKHrxWMHYYpuWzWbTLt1swu5GKKH/wosHFa/+HG/+G7dtDtr6YODx3gwz8/yEM6Vt+9sqLC2vrK4V10sbm1vbO+XdvQcVp5JQl8Q8li0fK8qZoK5mmtNWIimOfE6b/vBm4jefqFQsFvd6lFAvwn3BQkawNtLjFUq6J+g06NZ65YpdtadAi8TJSQVyNHrlr04QkzSiQhOOlWo7dqK9DEvNCKfjUidVNMFkiPu0bajAEVVeNr14jI6MEqAwlqaERlP190SGI6VGkW86I6wHat6biP957VSHF17GRJJqKshsUZhypGM0eR8FTFKi+cgQTCQztyIywBITbUIqmRCc+ZcXiVurXladu7NK/TpPowgHcAjH4MA51OEWGuACAQHP8ApvlrJerHfrY9ZasPKZffgD6/MH4uyPSg==</latexit>

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW�sep] � p⇤/d2
<latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit><latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit><latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit><latexit sha1_base64="PBGjXJuOAEHLwnA7qIG3VK71E1c=">AAACJHicbVBNS8NAEN34bf2qevSyWATxUJMiqOBB9OJRwVqhiWWzmdbF3STuTpQS8me8+Fe8eFDx4MXf4vZDUOuDgcd7M8zMC1MpDLruhzM2PjE5NT0zW5qbX1hcKi+vXJgk0xzqPJGJvgyZASliqKNACZepBqZCCY3w5rjnN+5AG5HE59hNIVCsE4u24Ayt1Cof+IrhtVY56qLp34sIUMgI8kbhG9FRrJV/NxhIiyLwO3BL06stuh1d1Vrlilt1+6CjxBuSChnitFV+9aOEZwpi5JIZ0/TcFIOcaRRcQlHyM7uF8RvWgaalMVNggrz/ZUE3rBLRdqJtxUj76s+JnCljuiq0nb2TzV+vJ/7nNTNs7wW5iNMMIeaDRe1MUkxoLzIaCQ0cZdcSxrWwt1J+zTTjaIMt2RC8vy+Pknqtul/1znYqh0fDNGbIGlknm8Qju+SQnJBTUiecPJAn8kJenUfn2Xlz3getY85wZpX8gvP5BXDYppU=</latexit>

Proof.



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

pSPA
� 0

<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit>

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (+)�sep] � p⇤/d2
<latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit>

nSPA fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>  0

<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>q⇤ = min
fW (�)�0

q
<latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit>

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (�)�sep]  q⇤/d2
<latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit>

tr[fW (�)�sep] = (1� q⇤)tr[W�sep] + q⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit><latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit><latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit><latexit sha1_base64="hQj0TjIxMIfhO5xwmciRJbAvy2k="></latexit>

 0
<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

 q⇤tr[
I ⌦ I

d2
�sep]

<latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit><latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit><latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit><latexit sha1_base64="2TGV5Mi3ETHUYf4qVa3aiPWL2lQ="></latexit>

= q⇤/d2
<latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit><latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit><latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit><latexit sha1_base64="mw63MPIQEdH8rZJL0sT96tTrc4E=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSKIh5oUQT0IRS8eKxhbbNOy2WzapZtN3N0IJfRfePGg4tWf481/47bNQVsfDDzem2Fmnp9wprRtf1sLi0vLK6uFteL6xubWdmln917FqSTUJTGPZdPHinImqKuZ5rSZSIojn9OGP7ge+40nKhWLxZ0eJtSLcE+wkBGsjfRwiR47x+gk6FS7pbJdsSdA88TJSRly1Lulr3YQkzSiQhOOlWo5dqK9DEvNCKejYjtVNMFkgHu0ZajAEVVeNrl4hA6NEqAwlqaERhP190SGI6WGkW86I6z7atYbi/95rVSH517GRJJqKsh0UZhypGM0fh8FTFKi+dAQTCQztyLSxxITbUIqmhCc2ZfniVutXFSc29Ny7SpPowD7cABH4MAZ1OAG6uACAQHP8ApvlrJerHfrY9q6YOUze/AH1ucP5HaPSw==</latexit>

Proof.

q > 1
<latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit>



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

pSPA

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit>

nSPA fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>

 0
<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

q⇤ = min
fW (�)�0

q
<latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit>

Detection scheme tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (+)�sep] � p⇤/d2
<latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit>

tr[fW (�)�sep]  q⇤/d2
<latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit>

q > 1
<latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit>



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

pSPA

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9ZkZhv9gfX5AympnCw=</latexit>

nSPA fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>

 0
<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

q⇤ = min
fW (�)�0

q
<latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit>

W
<latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit>

fW (+)
<latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit><latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit><latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit><latexit sha1_base64="j4jGh0Aj0I7DRDIC6jKCzvqtL5Y=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahIpREBPVW9OKxgrGFNpbNZtIu3WzC7kYpIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zM8xNGpbLtb6O0tLyyulZer2xsbm3vmLt7dzJOBQGXxCwWHR9LYJSDq6hi0EkE4Mhn0PZHVxO//QBC0pjfqnECXoQHnIaUYKWlvlntPdIAFGUBZO38PqsfH+V9s2Y37CmsReIUpIYKtPrmVy+ISRoBV4RhKbuOnSgvw0JRwiCv9FIJCSYjPICuphxHIL1senxuHWolsMJY6OLKmqq/JzIcSTmOfN0ZYTWU895E/M/rpio89zLKk1QBJ7NFYcosFVuTJKyACiCKjTXBRFB9q0WGWGCidF4VHYIz//IicU8aFw3n5rTWvCzSKKN9dIDqyEFnqImuUQu5iKAxekav6M14Ml6Md+Nj1loyipkq+gPj8wff9pR1</latexit>

fW (�)
<latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit><latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit><latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit><latexit sha1_base64="NtkP24vHHUMlqkg+euZ9aQ7VrUg=">AAAB+3icbVBNS8NAEN3Ur1q/oj16CRahHiyJCOqt6MVjBWMLbSybzaRdutmE3Y1SQvwrXjyoePWPePPfuG1z0NYHA4/3ZpiZ5yeMSmXb30ZpaXllda28XtnY3NreMXf37mScCgIuiVksOj6WwCgHV1HFoJMIwJHPoO2PriZ++wGEpDG/VeMEvAgPOA0pwUpLfbPae6QBKMoCyNr5fVY/Psr7Zs1u2FNYi8QpSA0VaPXNr14QkzQCrgjDUnYdO1FehoWihEFe6aUSEkxGeABdTTmOQHrZ9PjcOtRKYIWx0MWVNVV/T2Q4knIc+bozwmoo572J+J/XTVV47mWUJ6kCTmaLwpRZKrYmSVgBFUAUG2uCiaD6VosMscBE6bwqOgRn/uVF4p40LhrOzWmteVmkUUb76ADVkYPOUBNdoxZyEUFj9Ixe0ZvxZLwY78bHrLVkFDNV9AfG5w/jAJR3</latexit>

Given 

Question: does the converse work? fW = fW (+) = fW (�)
<latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit>

W (+)
<latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit>

W (�)
<latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit>

tr[W�sep] � 0
<latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit><latexit sha1_base64="gTehU045BJZWUxj1WsqTaQ2ZQBU=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0XQTUlEUHdFNy4rGFtIQphMJ+3QmSTOTIQS8g1u/BU3LlTcunPn3zhpI2jrgYHDOffeufeEKaNSWdaXUVtYXFpeqa821tY3NrfM7Z1bmWQCEwcnLBG9EEnCaEwcRRUjvVQQxENGuuHosvS790RImsQ3apwSn6NBTCOKkdJSYB55HKmh4LkShdv1JB1wFOQ/oiRpUfjegNxBKzCbVsuaAM4TuyJNUKETmJ9eP8EZJ7HCDEnp2laq/BwJRTEjRcPL9HiER2hAXE1jxIn088lJBTzQSh9GidAvVnCi/u7IEZdyzENdWe4qZ71S/M9zMxWd+TmN00yRGE8/ijIGVQLLfGCfCoIVG2uCsKB6V4iHSCCsdIoNHYI9e/I8cY5b5y37+qTZvqjSqIM9sA8OgQ1OQRtcgQ5wAAYP4Am8gFfj0Xg23oz3aWnNqHp2wR8YH99jVp69</latexit>

tr[fW (�)�sep]  q⇤/d2
<latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit><latexit sha1_base64="2lMUYPz6GFEBPAp4HaOPXST/T/w="></latexit>

tr[fW (+)�sep] � p⇤/d2
<latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit><latexit sha1_base64="kAj5vjuF6dVHLjaEhboMzYas0R8="></latexit>

q > 1
<latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit>



positive and negative Structural Physical Approximation (SPA)

p 2 [0, 1]
<latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit><latexit sha1_base64="TpXlwsHaTfs3in7T/vuB9aCNB4w=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoN6KXjxWMLaYhrLZbtqlm03YnQil9F948aDi1Z/jzX/jts1BWx8MPN6bYWZelElh0HW/naXlldW19dJGeXNre2e3srf/YNJcM+6zVKa6FVHDpVDcR4GStzLNaRJJ3owGNxO/+cS1Eam6x2HGw4T2lIgFo2ilx6wtFAncUy/sVKpuzZ2CLBKvIFUo0OhUvtrdlOUJV8gkNSbw3AzDEdUomOTjcjs3PKNsQHs8sFTRhJtwNL14TI6t0iVxqm0pJFP198SIJsYMk8h2JhT7Zt6biP95QY7xZTgSKsuRKzZbFOeSYEom75Ou0JyhHFpCmRb2VsL6VFOGNqSyDcGbf3mR+Ge1q5p3d16tXxdplOAQjuAEPLiAOtxCA3xgoOAZXuHNMc6L8+58zFqXnGLmAP7A+fwBkEWPug==</latexit>

pSPA

p⇤ = min
fW (+)�0

p
<latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit><latexit sha1_base64="NlKq4SiWMkZ4oTlSS6EQeTHbSvw=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQFcKdCGohBG0sIxgTyCVhb2+SLNnbO3f3lHDcX7Dxr9hYqNha2vlv3HwUmvhg4PHeDDPzvIgzpW3728rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L4d+7R6kYqG40YMImgHpCtZhlGgjtfPFqHWAz7EbMNFO3Afmg2bch6SWtpLi4X7qduEO2ymO2vmCXbJHwLPEmZACmqDSzn+5fkjjAISmnCjVcOxINxMiNaMc0pwbK4gI7ZMuNAwVJADVTEYfpXjPKD7uhNKU0Hik/p5ISKDUIPBMZ0B0T017Q/E/rxHrzmkzYSKKNQg6XtSJOdYhHsaDfSaBaj4whFDJzK2Y9ogkVJsQcyYEZ/rlWVI9Kp2VnOvjQvlikkYW7aBdVEQOOkFldIUqqIooekTP6BW9WU/Wi/VufYxbM9 ZkZhv9gfX5AympnCw=</latexit>

nSPA

q⇤ = min
fW (�)�0

q
<latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit><latexit sha1_base64="5V0CIB2Sdbm4/cXjiiBTbqA1Q4c=">AAACEHicbVA9SwNBEN2LXzF+RS1tFoMQBcOdCGohBG0sIxgTyCVhb2+SLNnbu+zuKeG4v2DjX7GxULG1tPPfuPkoNPpg4PHeDDPzvIgzpW37y8rMzS8sLmWXcyura+sb+c2tWxXGkkKVhjyUdY8o4ExAVTPNoR5JIIHHoeb1L0d+7Q6kYqG40cMImgHpCtZhlGgjtfPFQesAn2M3YKKduPfMB824D0ktbSXFw/3U7cIA2yketPMFu2SPgf8SZ0oKaIpKO//p+iGNAxCacqJUw7Ej3UyI1IxySHNurCAitE+60DBUkABUMxl/lOI9o/i4E0pTQuOx+nMiIYFSw8AznQHRPTXrjcT/vEasO6fNhIko1iDoZFEn5liHeBQP9pkEqvnQEEIlM7di2iOSUG1CzJkQnNmX/5LqUems5FwfF8oX0zSyaAftoiJy0AkqoytUQVVE0QN6Qi/o1Xq0nq03633SmrGmM9voF6yPby/ynDA=</latexit>

� 0
<latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit><latexit sha1_base64="bSQDc5yR22HXQY/uQX06J+Mb51A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAb4SNxuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NoJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Msi4TFKDks0X9VNBTEymr5MeV8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIy8c+qV1Xv7rxSu87TKMIRHMMpeHABNbiFOvjA4AGe4RXenNh5cd6dj3lrwclnDuEPnM8fQLuOcw==</latexit>

fW (+) = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit><latexit sha1_base64="QwDEhNM8/LhnsY+BvvujKjeG+tI="></latexit>

fW = fW (+) = (1� p⇤)W (+) + p⇤
I ⌦ I

d2
<latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit><latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit><latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit><latexit sha1_base64="Qvkc4cE1VMmpl4tjL3v4y8Vifko="></latexit>

fW (�) = (1� q⇤)W + q⇤
I ⌦ I

d2
<latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit><latexit sha1_base64="A8c40ARuHYcImibIX7HA3HO3hI8="></latexit>  0

<latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit><latexit sha1_base64="tc53tqFmsrG5RjdJN/8oXcqAmNc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rmLbQhrLZTtu1m03c3Qgl9D948aDi1R/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q0HGqGPosFrFqhVSj4BJ9w43AVqKQRqHAZji6mfrNJ1Sax/LejBMMIjqQvM8ZNVZqdAQ+ErdbrrhVdwayTLycVCBHvVv+6vRilkYoDRNU67bnJibIqDKcCZyUOqnGhLIRHWDbUkkj1EE2u3ZCTqzSI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DDIuk9SgZPNF/VQQE5Pp66THFTIjxpZQpri9lbAhVZQZG1DJhuAtvrxM/LPqVdW7O6/UrvM0inAEx3AKHlxADW6hDj4weIBneIU3J3ZenHfnY95acPKZQ/gD5/MHSF6OeA==</latexit>

fW = fW (�) = (1� q⇤)W (�) + q⇤
I ⌦ I

d2
<latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit><latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit><latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit><latexit sha1_base64="TAcIReUSIxe5cUyVVp3zOiO+f5Y="></latexit>

Conversely! fW = fW (+) = fW (�)
<latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit><latexit sha1_base64="fr8fOCk6/wXrjNf40ovErvFBn3Q=">AAACH3icbVDLSgMxFM3UV62vUZdugkVoEcuMCNVFoejGZQXHFtpaMpnbNjTzIMkoZZhPceOvuHGhIu76N6YPUFsPBM49515u7nEjzqSyrJGRWVpeWV3Lruc2Nre2d8zdvTsZxoKCQ0MeioZLJHAWgKOY4tCIBBDf5VB3B1djv/4AQrIwuFXDCNo+6QWsyyhRWuqY5dYj80Ax7gFO6mkF/9S6vE8Kx8W0Mq+dFNOOmbdK1gR4kdgzkkcz1DrmV8sLaexDoCgnUjZtK1LthAjFKIc014olRIQOSA+amgbEB9lOJgem+EgrHu6GQr9A4Yn6eyIhvpRD39WdPlF9Oe+Nxf+8Zqy65+2EBVGsIKDTRd2YYxXicVrYYwKo4kNNCBVM/xXTPhGEKp1pTodgz5+8SJzT0kXJvjnLVy9naWTRATpEBWSjMqqia1RDDqLoCb2gN/RuPBuvxofxOW3NGLOZffQHxugbPkOjNw==</latexit>

W (+)
<latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit><latexit sha1_base64="WhAWEcVwkDmVbJ38vhN9XRSXj7g=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN6KXjxWMLaQ1rLZbtqlm92wOxFKyM/w4kHFq//Gm//GbZuDtj4YeLw3w8y8MBHcgOt+O0vLK6tr66WN8ubW9s5uZW//wahUU+ZTJZRuh8QwwSXzgYNg7UQzEoeCtcLRzcRvPTFtuJL3ME5YNyYDySNOCVgpwFkrf8xqpyc57lWqbt2dAi8SryBVVKDZq3x1+oqmMZNABTEm8NwEuhnRwKlgebmTGpYQOiIDFlgqScxMN5uenONjq/RxpLQtCXiq/p7ISGzMOA5tZ0xgaOa9ififF6QQXXYzLpMUmKSzRVEqMCg8+R/3uWYUxNgSQjW3t2I6JJpQsCmVbQje/MuLxD+rX9W9u/Nq47pIo4QO0RGqIQ9doAa6RU3kI4oUekav6M0B58V5dz5mrUtOMXOA/sD5/AE+rZAd</latexit>

W (�)
<latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit><latexit sha1_base64="i9Aun9usYGulI/YXaQ6i1iWB70A=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUgyURQb0VvXisYGwhrWWz3bRLN7thdyKUkJ/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5YSK4Adf9dpaWV1bX1ksb5c2t7Z3dyt7+g1GppsynSijdDolhgkvmAwfB2olmJA4Fa4Wjm4nfemLacCXvYZywbkwGkkecErBSgLNW/pjVTk9y3KtU3bo7BV4kXkGqqECzV/nq9BVNYyaBCmJM4LkJdDOigVPB8nInNSwhdEQGLLBUkpiZbjY9OcfHVunjSGlbEvBU/T2RkdiYcRzazpjA0Mx7E/E/L0ghuuxmXCYpMElni6JUYFB48j/uc80oiLElhGpub8V0SDShYFMq2xC8+ZcXiX9Wv6p7d+fVxnWRRgkdoiNUQx66QA10i5rIRxQp9Ixe0ZsDzovz7nzMWpecYuYA/YHz+QNBuZAf</latexit>

tr[fW �sep] � p⇤/d2
<latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="VS/bEfGX0MBj771lE71yNZMBQbE=">AAAB43icbVBNS8NAEJ34WeNX9eplsQieSuJFvQlePFYwttCGstls2qWb3bA7EUroH/DgRfHqf/Lmv3H7AWrrg4HHezPMzEsKKSwGwZe3tr6xubVd2/F39/z9g8P60aPVpWE8Ylpq00mo5VIoHqFAyTuF4TRPJG8no9up337ixgqtHnBc8DinAyUywSg6qdWvN4JmMANZJeGCNGCBfv2zl2pW5lwhk9TabhgUGFfUoGCST/xeaXlB2YgOeNdRRXNu42p25oScOSUlmTauFJKZ+nuiorm14zxxnTnFoV32puJ/XrfE7CquhCpK5IrNF2WlJKjJ9GeSCsMZyrEjlBnhbiVsSA1l6JLxXQbh8serJLpoXjfD+58soAYncArnEMIl3MAdtCACBik8w6s39F68N+993rjmLSaO4Q+8j2+HtIrW</latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="OaI1CmmebD7uqQoIDFik6qRji+s=">AAACKHicbVBNS8NAEN34bf2qevSyWATxUJNe1FvRi0cFa4UmLZvNtC7uJnF3opSQv+PFv+JFQaVXf4nbD8GvBwOP92aYmRemUhh03YEzNT0zOze/sFhaWl5ZXSuvb1yaJNMcGjyRib4KmQEpYmigQAlXqQamQgnN8OZk6DfvQBuRxBfYTyFQrBeLruAMrdQp133F8FqrHHXR8u9FBChkBHmzaOcF9Y3oKdbJv5oMpEURUL8HtzRt7+1H7VqnXHGr7gj0L/EmpEImOOuUX/wo4ZmCGLlkxrQ8N8UgZxoFl1CU/MxuYfyG9aBlacwUmCAffVrQHatEtJtoWzHSkfp9ImfKmL4KbefwZPPbG4r/ea0Mu4dBLuI0Q4j5eFE3kxQTOoyNRkIDR9m3hHEt7K2UXzPNONpwSzYE7/fLf0mjVj2qeudupX48SWOBbJFtsks8ckDq5JSckQbh5IE8kVfy5jw6z867Mxi3TjmTmU3yA87HJ5khqC8=</latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

tr[fW �sep]  q⇤/d2
<latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit>

q > 1
<latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqv fJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqv fJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqv fJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit><latexit sha1_base64="ZYA7CO6VU4JUZsGEgd9on3tVxZU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvXisaD+gDWWz3bRLN5u4OxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3T9eeb1yxa26M5Bl4uWkAjnqv fJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOq5Ve/uvFK7zuMowhEcwyl4cAE1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w/O0o14</latexit>



positive and negative Structural Physical Approximation (SPA)

tr[fW �sep] � p⇤/d2
<latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="VS/bEfGX0MBj771lE71yNZMBQbE=">AAAB43icbVBNS8NAEJ34WeNX9eplsQieSuJFvQlePFYwttCGstls2qWb3bA7EUroH/DgRfHqf/Lmv3H7AWrrg4HHezPMzEsKKSwGwZe3tr6xubVd2/F39/z9g8P60aPVpWE8Ylpq00mo5VIoHqFAyTuF4TRPJG8no9up337ixgqtHnBc8DinAyUywSg6qdWvN4JmMANZJeGCNGCBfv2zl2pW5lwhk9TabhgUGFfUoGCST/xeaXlB2YgOeNdRRXNu42p25oScOSUlmTauFJKZ+nuiorm14zxxnTnFoV32puJ/XrfE7CquhCpK5IrNF2WlJKjJ9GeSCsMZyrEjlBnhbiVsSA1l6JLxXQbh8serJLpoXjfD+58soAYncArnEMIl3MAdtCACBik8w6s39F68N+993rjmLSaO4Q+8j2+HtIrW</latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="YQR/7FT0W2pui7GiJEQgoSfIGWM="></latexit><latexit sha1_base64="OaI1CmmebD7uqQoIDFik6qRji+s=">AAACKHicbVBNS8NAEN34bf2qevSyWATxUJNe1FvRi0cFa4UmLZvNtC7uJnF3opSQv+PFv+JFQaVXf4nbD8GvBwOP92aYmRemUhh03YEzNT0zOze/sFhaWl5ZXSuvb1yaJNMcGjyRib4KmQEpYmigQAlXqQamQgnN8OZk6DfvQBuRxBfYTyFQrBeLruAMrdQp133F8FqrHHXR8u9FBChkBHmzaOcF9Y3oKdbJv5oMpEURUL8HtzRt7+1H7VqnXHGr7gj0L/EmpEImOOuUX/wo4ZmCGLlkxrQ8N8UgZxoFl1CU/MxuYfyG9aBlacwUmCAffVrQHatEtJtoWzHSkfp9ImfKmL4KbefwZPPbG4r/ea0Mu4dBLuI0Q4j5eFE3kxQTOoyNRkIDR9m3hHEt7K2UXzPNONpwSzYE7/fLf0mjVj2qeudupX48SWOBbJFtsks8ckDq5JSckQbh5IE8kVfy5jw6z867Mxi3TjmTmU3yA87HJ5khqC8=</latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit><latexit sha1_base64="0i4GNIDh2EgEMSjDICqQuTUsCr4="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

tr[fW �sep]  q⇤/d2
<latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit><latexit sha1_base64="dya7KKhXeziXprGa0kU+2MnAGlk="></latexit>

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

Detection scheme : Detecting entanglement TWICE

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

EXPERIMENT FOR ESTIMATION



On the level of standard EWs

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

tr[W (�)�sep] � 0
<latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit><latexit sha1_base64="Iwcl1uS3MpjlbOwFpj1IrCzp3eY=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC8uMCuqu6MZlBWsLM+OQSdM2NJkZk4xQwnyIG3/FjQsVV4IL/8b0IWjrgcDhnHtv7j1RyqhUjvNlFebmFxaXisulldW19Q17c+tGJpnApIETlohWhCRhNCYNRRUjrVQQxCNGmlH/Yug374mQNImv1SAlAUfdmHYoRspIoX3kc6R6gmslcg/qZn6rKwf7OfQl7XIU6h9bkjTPA+h3yZ0T2mWn6owAZ4k7IWUwQT20P/x2gjNOYoUZktJznVQFGglFMSN5yc/MeIT7qEs8Q2PEiQz06Lgc7hmlDTuJMC9WcKT+7tCISzngkakc7iqnvaH4n+dlqnMaaBqnmSIxHn/UyRhUCRwmBdtUEKzYwBCEBTW7QtxDAmFl8iyZENzpk2dJ47B6VnWvjsu180kaRbADdkEFuOAE1MAlqIMGwOABPIEX8Go9Ws/Wm/U+Li1Yk55t8AfW5zcOG6It</latexit>

EXPERIMENT FOR ESTIMATION

0  tr[W (�)�sep] 
1

d2
q⇤ � p⇤

q⇤ � 1
<latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit>

tr[W (+)�sep] � 0
<latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit><latexit sha1_base64="6lk3ZF1MbfGqGQHaasKYWSaihNM=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoCGVGBXVXdOOygrWFmXHIpGkbmsyMSUYoYT7Ejb/ixoWKK8GFf2P6ELT1QOBwzr03954oZVQqx/myCnPzC4tLxeXSyura+oa9uXUjk0xg0sAJS0QrQpIwGpOGooqRVioI4hEjzah/MfSb90RImsTXapCSgKNuTDsUI2Wk0D7yOVI9wbUSuQd1M7/VlYP9HPqSdjkK9Y8tSZrnAfS75M4J7bJTdUaAs8SdkDKYoB7aH347wRknscIMSem5TqoCjYSimJG85GdmPMJ91CWeoTHiRAZ6dFwO94zShp1EmBcrOFJ/d2jEpRzwyFQOd5XT3lD8z/My1TkNNI3TTJEYjz/qZAyqBA6Tgm0qCFZsYAjCgppdIe4hgbAyeZZMCO70ybOkcVg9q7pXx+Xa+SSNItgBu6ACXHACauAS1EEDYPAAnsALeLUerWfrzXoflxasSc82+APr8xsK16Ir</latexit>

EXPERIMENT FOR ESTIMATION





Remarks.

1. p &n SPA are valid in multipartite systems

2. To detect entangled states, I don’t need EWs nor positive operators

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

0  tr[W (�)�sep] 
1

d2
q⇤ � p⇤

q⇤ � 1
<latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit><latexit sha1_base64="rzfXMtk04u9S9TtQt0SgMpWSXQQ="></latexit>



Result 2 : POVM Cloud = EWs

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

fW
<latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit><latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit><latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit><latexit sha1_base64="6uAhFyo1u24LLOM88gwBgvEFidk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzYe7m0oJ/R1ePKh49c9489+4bXPQ1gcDj/dmmJnnp4IrbdvfVmlldW19o7xZ2dre2d2r7h88qCSTDF2WiES2fapQ8BhdzbXAdiqRRr7Alj+8mfqtEUrFk/hej1P0ItqPecgZ1Ubyuk88QM1FgHlr0qvW7Lo9A1kmTkFqUKDZq351g4RlEcaaCapUx7FT7eVUas4ETirdTGFK2ZD2sWNoTCNUXj47ekJOjBKQMJGmYk1m6u+JnEZKjSPfdEZUD9SiNxX/8zqZDi+9nMdppjFm80VhJohOyDQBEnCJTIuxIZRJbm4lbEAlZdrkVDEhOIsvLxP3rH5Vd+7Oa43rIo0yHMExnIIDF9CAW2iCCwwe4Rle4c0aWS/Wu/Uxby1Zxcwh/IH1+QOkFZI2</latexit>



How can I detect entangled states?



How can I detect entangled states?



How can I detect entangled states?


<latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit>


<latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit><latexit sha1_base64="roHtHWwwj6IGBvitdTOpi37qTL0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsp+3S3STuboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTATXxnW/ndLK6tr6RnmzsrW9s7tX3T940HGqGPosFrFqh1Sj4BH6hhuB7UQhlaHAVji+yf3WEyrN4+jeTBIMJB1GfMAZNbnUFfjYq9bcujsDWSZeQWpQoNmrfnX7MUslRoYJqnXHcxMTZFQZzgROK91UY0LZmA6xY2lEJeogm906JSdW6ZNBrGxFhszU3xMZlVpPZGg7JTUjvejl4n9eJzWDyyDjUZIajNh80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xnWRRhmO4BhOwYMLaMAtNMEHBiN4hld4c6Tz4rw7H/PWklPMHMIfOJ8/gi+OFA==</latexit>

L = min
�sep

[fW�sep]
<latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit><latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit><latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit><latexit sha1_base64="8DOfglK7IH0fg2VLXwUyiALaN4Q=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZUYEdSEUdeHCRQVrC52hZDK3bWiSGZKMUob5ITf+igguqrj1O0wfC609EHI4597k3hMmnGnjukNnYXFpeWW1sFZc39jc2i7t7D7oOFUU6jTmsWqGRANnEuqGGQ7NRAERIYdG2L8a+Y1HUJrF8t4MEggE6UrWYZQYK7VL17f4AvuCyXbma9YVxN6CmJ4SmYYkz/OW/8QiMIxHkDXyuT VBu1R2K+4Y+D/xpqSMpqi1S29+FNNUgDSUE61bnpuYICPKMMohL/qpfZjQPulCy1JJBOggG2+b40OrRLgTK3ukwWP1d0dGhNYDEdrK0ZR61huJ87xWajpnQcZkkhqQdPJRJ+XYxHgUHY6YAmr4wBJCFbOzYtojilBjAy7aELzZlf+T+nHlvOLdnZSrl9M0CmgfHaAj5KFTVEU3qIbqiKJn9IqG6MN5cd6dT+drUrrgTHv20B843z8xm6rX</latexit>

U = max
�sep

[fW�sep]
<latexit sha1_base64="VLwwmvKCvSYj/GSkTWDLHU9RQyw=">AAACLHicbVDLSgMxFM3UV62vqks3wSK4KjMiqAuhqAuXFRxb6Awlk7ltQ5OZIcmoZZgfcuOviOCiilu/w/Sx0LYHQg7n3Jvce4KEM6Vte2gVlpZXVteK66WNza3tnfLu3oOKU0nBpTGPZTMgCjiLwNVMc2gmEogIODSC/vXIbzyCVCyO7vUgAV+QbsQ6jBJtpHb5xsWX2BPkuZ15inUFMbcguidFpiDJ87zlPbEQNOMhZI18YY3fLlfsqj0GnifOlFTQFPV2+d0LY5oKiDTlRKmWYyfaz4jUjHLIS15qHia0T7rQMjQiApSfjbfN8ZFRQtyJpTmRxmP1b0dGhFIDEZjK0ZRq1huJi7xWqjvnfsaiJNUQ0clHnZRjHeNRdDhkEqjmA0MIlczMimmPSEK1CbhkQnBmV54n7kn1ourcnVZqV9M0iugAHaJj5KAzVEO3qI5cRNELekND9Gm9Wh/Wl/U9KS1Y05599A/Wzy9FB6ri</latexit><latexit sha1_base64="VLwwmvKCvSYj/GSkTWDLHU9RQyw=">AAACLHicbVDLSgMxFM3UV62vqks3wSK4KjMiqAuhqAuXFRxb6Awlk7ltQ5OZIcmoZZgfcuOviOCiilu/w/Sx0LYHQg7n3Jvce4KEM6Vte2gVlpZXVteK66WNza3tnfLu3oOKU0nBpTGPZTMgCjiLwNVMc2gmEogIODSC/vXIbzyCVCyO7vUgAV+QbsQ6jBJtpHb5xsWX2BPkuZ15inUFMbcguidFpiDJ87zlPbEQNOMhZI18YY3fLlfsqj0GnifOlFTQFPV2+d0LY5oKiDTlRKmWYyfaz4jUjHLIS15qHia0T7rQMjQiApSfjbfN8ZFRQtyJpTmRxmP1b0dGhFIDEZjK0ZRq1huJi7xWqjvnfsaiJNUQ0clHnZRjHeNRdDhkEqjmA0MIlczMimmPSEK1CbhkQnBmV54n7kn1ourcnVZqV9M0iugAHaJj5KAzVEO3qI5cRNELekND9Gm9Wh/Wl/U9KS1Y05599A/Wzy9FB6ri</latexit><latexit sha1_base64="VLwwmvKCvSYj/GSkTWDLHU9RQyw=">AAACLHicbVDLSgMxFM3UV62vqks3wSK4KjMiqAuhqAuXFRxb6Awlk7ltQ5OZIcmoZZgfcuOviOCiilu/w/Sx0LYHQg7n3Jvce4KEM6Vte2gVlpZXVteK66WNza3tnfLu3oOKU0nBpTGPZTMgCjiLwNVMc2gmEogIODSC/vXIbzyCVCyO7vUgAV+QbsQ6jBJtpHb5xsWX2BPkuZ15inUFMbcguidFpiDJ87zlPbEQNOMhZI18YY3fLlfsqj0GnifOlFTQFPV2+d0LY5oKiDTlRKmWYyfaz4jUjHLIS15qHia0T7rQMjQiApSfjbfN8ZFRQtyJpTmRxmP1b0dGhFIDEZjK0ZRq1huJi7xWqjvnfsaiJNUQ0clHnZRjHeNRdDhkEqjmA0MIlczMimmPSEK1CbhkQnBmV54n7kn1ourcnVZqV9M0iugAHaJj5KAzVEO3qI5cRNELekND9Gm9Wh/Wl/U9KS1Y05599A/Wzy9FB6ri</latexit><latexit sha1_base64="VLwwmvKCvSYj/GSkTWDLHU9RQyw=">AAACLHicbVDLSgMxFM3UV62vqks3wSK4KjMiqAuhqAuXFRxb6Awlk7ltQ5OZIcmoZZgfcuOviOCiilu/w/Sx0LYHQg7n3Jvce4KEM6Vte2gVlpZXVteK66WNza3tnfLu3oOKU0nBpTGPZTMgCjiLwNVMc2gmEogIODSC/vXIbzyCVCyO7vUgAV+QbsQ6jBJtpHb5xsWX2BPkuZ15inUFMbcguidFpiDJ87zlPbEQNOMhZI18YY3fLlfsqj0GnifOlFTQFPV2+d0LY5oKiDTlRKmWYyfaz4jUjHLIS15qHia0T7rQMjQiApSfjbfN8ZFRQtyJpTmRxmP1b0dGhFIDEZjK0ZRq1huJi7xWqjvnfsaiJNUQ0clHnZRjHeNRdDhkEqjmA0MIlczMimmPSEK1CbhkQnBmV54n7kn1ourcnVZqV9M0iugAHaJj5KAzVEO3qI5cRNELekND9Gm9Wh/Wl/U9KS1Y05599A/Wzy9FB6ri</latexit>

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>



Result 3 : POVM Cloud = MUBs and SICs (for tomography)

p⇤/d2  tr[fW �sep]  q⇤/d2
<latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit><latexit sha1_base64="/ApwhTAZCWLnzaNGJMSwAZw8gyY="></latexit>

W = (I ⌦ T )(|�+ih�+|)
<latexit sha1_base64="EfOsA0Z0/mv2NNNtJENaFyReyr8=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgtQkhEUBdC0Y3uKrS20MQymU7aoZNJmJkIJe1fuPFX3LhQcSvu/BunaRbaemCYwzn3cu89fsyoVLb9bSwsLi2vrBbWiusbm1vb5s7unYwSgUkDRywSLR9JwignDUUVI61YEBT6jDT9wdXEbz4QIWnE62oYEy9EPU4DipHSUse0mhflGzdSNCQS1ivlkRv36f2RKxDvMQJdlv+ZOqp0zJJt2RngPHFyUgI5ah3zy+1GOAkJV5ghKduOHSsvRUJRzMi46CaSxAgPUI+0NeVI7+Gl2V1jeKiVLgwioR9XMFN/d6QolHIY+royRKovZ72J+J/XTlRw5qWUx4kiHE8HBQmDKoKTkGCXCoIVG2qCsKB6V4j7SCCsdJRFHYIze/I8aRxb55Zze1KqXuZpFMA+OABl4IBTUAXXoAYaAINH8AxewZvxZLwY78bHtHTByHv2wB8Ynz9AnJ5T</latexit><latexit sha1_base64="EfOsA0Z0/mv2NNNtJENaFyReyr8=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgtQkhEUBdC0Y3uKrS20MQymU7aoZNJmJkIJe1fuPFX3LhQcSvu/BunaRbaemCYwzn3cu89fsyoVLb9bSwsLi2vrBbWiusbm1vb5s7unYwSgUkDRywSLR9JwignDUUVI61YEBT6jDT9wdXEbz4QIWnE62oYEy9EPU4DipHSUse0mhflGzdSNCQS1ivlkRv36f2RKxDvMQJdlv+ZOqp0zJJt2RngPHFyUgI5ah3zy+1GOAkJV5ghKduOHSsvRUJRzMi46CaSxAgPUI+0NeVI7+Gl2V1jeKiVLgwioR9XMFN/d6QolHIY+royRKovZ72J+J/XTlRw5qWUx4kiHE8HBQmDKoKTkGCXCoIVG2qCsKB6V4j7SCCsdJRFHYIze/I8aRxb55Zze1KqXuZpFMA+OABl4IBTUAXXoAYaAINH8AxewZvxZLwY78bHtHTByHv2wB8Ynz9AnJ5T</latexit><latexit sha1_base64="EfOsA0Z0/mv2NNNtJENaFyReyr8=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgtQkhEUBdC0Y3uKrS20MQymU7aoZNJmJkIJe1fuPFX3LhQcSvu/BunaRbaemCYwzn3cu89fsyoVLb9bSwsLi2vrBbWiusbm1vb5s7unYwSgUkDRywSLR9JwignDUUVI61YEBT6jDT9wdXEbz4QIWnE62oYEy9EPU4DipHSUse0mhflGzdSNCQS1ivlkRv36f2RKxDvMQJdlv+ZOqp0zJJt2RngPHFyUgI5ah3zy+1GOAkJV5ghKduOHSsvRUJRzMi46CaSxAgPUI+0NeVI7+Gl2V1jeKiVLgwioR9XMFN/d6QolHIY+royRKovZ72J+J/XTlRw5qWUx4kiHE8HBQmDKoKTkGCXCoIVG2qCsKB6V4j7SCCsdJRFHYIze/I8aRxb55Zze1KqXuZpFMA+OABl4IBTUAXXoAYaAINH8AxewZvxZLwY78bHtHTByHv2wB8Ynz9AnJ5T</latexit><latexit sha1_base64="EfOsA0Z0/mv2NNNtJENaFyReyr8=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgtQkhEUBdC0Y3uKrS20MQymU7aoZNJmJkIJe1fuPFX3LhQcSvu/BunaRbaemCYwzn3cu89fsyoVLb9bSwsLi2vrBbWiusbm1vb5s7unYwSgUkDRywSLR9JwignDUUVI61YEBT6jDT9wdXEbz4QIWnE62oYEy9EPU4DipHSUse0mhflGzdSNCQS1ivlkRv36f2RKxDvMQJdlv+ZOqp0zJJt2RngPHFyUgI5ah3zy+1GOAkJV5ghKduOHSsvRUJRzMi46CaSxAgPUI+0NeVI7+Gl2V1jeKiVLgwioR9XMFN/d6QolHIY+royRKovZ72J+J/XTlRw5qWUx4kiHE8HBQmDKoKTkGCXCoIVG2qCsKB6V4j7SCCsdJRFHYIze/I8aRxb55Zze1KqXuZpFMA+OABl4IBTUAXXoAYaAINH8AxewZvxZLwY78bHtHTByHv2wB8Ynz9AnJ5T</latexit>

fW = (1� p⇤)W + p⇤
I ⌦ I

d2
<latexit sha1_base64="kRPY0/ybxPkqHaGM0Wrx86CJQpE="></latexit><latexit sha1_base64="kRPY0/ybxPkqHaGM0Wrx86CJQpE="></latexit><latexit sha1_base64="kRPY0/ybxPkqHaGM0Wrx86CJQpE="></latexit><latexit sha1_base64="kRPY0/ybxPkqHaGM0Wrx86CJQpE="></latexit>

fW = Sym
H⌦H

<latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit><latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit><latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit><latexit sha1_base64="5VMKVXctK1dNBbT+THp9dqdDu6M=">AAACGnicbVBNS8NAEN34bf2qevSyWARPJRFBPQiilx4rWis0oWw2U13cTcLuRCkh/8OLf8WLBxVv4sV/46btQVsfLLx9b4aZeWEqhUHX/Xampmdm5+YXFitLyyura9X1jSuTZJpDiycy0dchMyBFDC0UKOE61cBUKKEd3p2VfvsetBFJfIn9FALFbmLRE5yhlbrVPf9BRIBCRpC3i2PqK4a3WuUXfVV088GPM5k3/ASFAkMbRdGt1ty6OwCdJN6I1MgIzW71048SnimIkUtmTMdzUwxyplFwCUXFzwykjN+xG+hYGjM7KMgHtxV0xyoR7SXavhjpQP3dkTNlTF+FtrJc1ox7pfif18mwdxjkIk4zhJgPB/UySTGhZVA0Eho4yr4ljGthd6X8lmnG0cZZsSF44ydPktZe/ajune/XTk5HaSyQLbJNdolHDsgJaZAmaRFOHskzeSVvzpPz4rw7H8PSKWfUs0n+wPn6AVT3om4=</latexit>

pSPA

Quantum 2-design

= supp{MUBs or SICs}
<latexit sha1_base64="BmoJ0nfeEj50R103SphRqMS6nYg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0XoqiQiqAuhtBtdCBWNLTShTKbTdugkGWYmQgnpJ7jxV9y4UHHr0p1/46SNoNUDA2fOuZd77/E5o1JZ1qdRWFhcWl4prpbW1jc2t8ztnVsZxQITB0csEm0fScJoSBxFFSNtLggKfEZa/qiR+a07IiSNwhs15sQL0CCkfYqR0lLXrJy5AVJDESQy5jx1k+/vpVOXk0hMri8aMoVu2jXLVtWaAv4ldk7KIEeza364vQjHAQkVZkjKjm1x5SVIKIoZSUtuLAlHeIQGpKNpiAIivWR6UQoPtNKD/UjoFyo4VX92JCiQchz4ujLbV857mfif14lV/8RLaMhjRUI8G9SPGVQRzOKBPSoIVmysCcKC6l0hHiKBsNIhlnQI9vzJf4lzWD2t2ldH5Vo9T6MI9sA+qAAbHIMaOAdN4AAM7sEjeAYvxoPxZLwab7PSgpH37IJfMN6/AE8RniQ=</latexit><latexit sha1_base64="BmoJ0nfeEj50R103SphRqMS6nYg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0XoqiQiqAuhtBtdCBWNLTShTKbTdugkGWYmQgnpJ7jxV9y4UHHr0p1/46SNoNUDA2fOuZd77/E5o1JZ1qdRWFhcWl4prpbW1jc2t8ztnVsZxQITB0csEm0fScJoSBxFFSNtLggKfEZa/qiR+a07IiSNwhs15sQL0CCkfYqR0lLXrJy5AVJDESQy5jx1k+/vpVOXk0hMri8aMoVu2jXLVtWaAv4ldk7KIEeza364vQjHAQkVZkjKjm1x5SVIKIoZSUtuLAlHeIQGpKNpiAIivWR6UQoPtNKD/UjoFyo4VX92JCiQchz4ujLbV857mfif14lV/8RLaMhjRUI8G9SPGVQRzOKBPSoIVmysCcKC6l0hHiKBsNIhlnQI9vzJf4lzWD2t2ldH5Vo9T6MI9sA+qAAbHIMaOAdN4AAM7sEjeAYvxoPxZLwab7PSgpH37IJfMN6/AE8RniQ=</latexit><latexit sha1_base64="BmoJ0nfeEj50R103SphRqMS6nYg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0XoqiQiqAuhtBtdCBWNLTShTKbTdugkGWYmQgnpJ7jxV9y4UHHr0p1/46SNoNUDA2fOuZd77/E5o1JZ1qdRWFhcWl4prpbW1jc2t8ztnVsZxQITB0csEm0fScJoSBxFFSNtLggKfEZa/qiR+a07IiSNwhs15sQL0CCkfYqR0lLXrJy5AVJDESQy5jx1k+/vpVOXk0hMri8aMoVu2jXLVtWaAv4ldk7KIEeza364vQjHAQkVZkjKjm1x5SVIKIoZSUtuLAlHeIQGpKNpiAIivWR6UQoPtNKD/UjoFyo4VX92JCiQchz4ujLbV857mfif14lV/8RLaMhjRUI8G9SPGVQRzOKBPSoIVmysCcKC6l0hHiKBsNIhlnQI9vzJf4lzWD2t2ldH5Vo9T6MI9sA+qAAbHIMaOAdN4AAM7sEjeAYvxoPxZLwab7PSgpH37IJfMN6/AE8RniQ=</latexit><latexit sha1_base64="BmoJ0nfeEj50R103SphRqMS6nYg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0XoqiQiqAuhtBtdCBWNLTShTKbTdugkGWYmQgnpJ7jxV9y4UHHr0p1/46SNoNUDA2fOuZd77/E5o1JZ1qdRWFhcWl4prpbW1jc2t8ztnVsZxQITB0csEm0fScJoSBxFFSNtLggKfEZa/qiR+a07IiSNwhs15sQL0CCkfYqR0lLXrJy5AVJDESQy5jx1k+/vpVOXk0hMri8aMoVu2jXLVtWaAv4ldk7KIEeza364vQjHAQkVZkjKjm1x5SVIKIoZSUtuLAlHeIQGpKNpiAIivWR6UQoPtNKD/UjoFyo4VX92JCiQchz4ujLbV857mfif14lV/8RLaMhjRUI8G9SPGVQRzOKBPSoIVmysCcKC6l0hHiKBsNIhlnQI9vzJf4lzWD2t2ldH5Vo9T6MI9sA+qAAbHIMaOAdN4AAM7sEjeAYvxoPxZLwab7PSgpH37IJfMN6/AE8RniQ=</latexit>



POVM cloud with quantum 2-designs

P (MUB)
k (i, i) = tr[|bki ihbki |⌦2⇢]

P (SIC)(j, j) = tr[|sjihsj |⌦2⇢]

I(MUB)
m (⇢) =

mX

k=1

dX

i=1

P (MUB)
k (i, i)

I(SIC)
m (⇢) =

mX

j=1

P (SIC)(j, j)

L(MUB)
m  I(MUB)

m (�sep)  U (MUB)
m

L(SIC)
m  I(SIC)

m (�sep)  U (SIC)
m



SEP

IMUB
m,d > UMUB

m,dLMUB
m,d  IMUB

m,d  UMUB
m,dIMUB

m,d < LMUB
m,d

m = d+ 1 m = d+ 1
ENTm

Our Scheme of Detecting Entanglement: TWICE

Upper bounds detect entangled isotropic states

Lower bounds detect entangled Werner states



Throughout technical parts, main results: a number of inequalities

d=2

0.5  I(MUB)
2 (�sep)  1.5

1  I(MUB)
3 (�sep)  2

d=3

0.211  I(MUB)
2 (�sep)  1.333

0.5  I(MUB)
3 (�sep)  1.666

1  I(MUB)
4 (�sep)  2

QST can be applied

QST can be applied



Throughout technical parts, main results: a number of inequalities

d=4

QST can be applied

0  I(MUB)
2 (�sep)  1.25

0.5  I(MUB)
3 (�sep)  1.5

0.5  I(MUB)
4 (�sep)  1.75

1  I(MUB)
5 (�sep)  2

Remarks. MUBs vs. Capability of Entanglement Detection

Entanglement vs. properties of MUBs



Throughout technical parts, main results: a number of inequalities

d=2

QST can be applied



Throughout technical parts, main results: a number of inequalities

d=3

Remarks. SICs vs. Capability of Entanglement Detection

Entanglement vs. properties of SICs

QST can be applied





General Picture of Entanglement Detection

Entangled or  
Separable? 

quantum state identification
Quantum State 

Tomography

I know the state and, (though NP-Hard) 
 
can apply Positive Maps, SDP

I don’t know the state but, 
 
want to know if it’s entangled

tr[W⇢ent] < 0

tr[W�sep] � 0 8�sep
sufficiently many EWs

Advantage of EWs: Entanglement of unknown states can be detected ! 

Unknown 
Quantum States



General Picture of Entanglement Detection

quantum state identification
Quantum State 

Tomography
Unknown 

Quantum States

P
1

P
2

P
3

P
i

Pr[i|⇢?] = tr[Pi⇢?]

X

i

ciPr[i|⇢?] Tomographically 
complete measurement 
: MUBs or SICs

In practice, more detectors



Result 4 : 3 MUBs in d=6 cannot detect all entangled states



M2 M3

M2 M3 M4

M2 M3 M4 M5

M2 M3 M4 M5 M6

M2M3

d=2

d=3

d=4

d=5

d=6

0.5 1.51 2

0.2113 1.33330.6056 1.66661 2

0 10.25 1.50.5 1.75 2

0.1675 0.3081 1.1999 1.39990.5153 1.59990.6675 1.79991 2

0 1.16660.1479 1.3333

1.25

(d+ 1) MUBs
<latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit><latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit><latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit><latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit>

(d+ 1) MUBs
<latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit><latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit><latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit><latexit sha1_base64="XcRPJK3IWDNyljWYk9XfwGSjUZY=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJUhJKIoN5KvXgRKhhbSEPZbDbt0k027E6EEuq/8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCAVXINtf1tLyyura+uljfLm1vbObmVv/0HLTFHmUimk6gREM8ET5gIHwTqpYiQOBGsHw+uJ335kSnOZ3MMoZX5M+gmPOCVgJK8WnjonT/jWbepepWrX7SnwInEKUkUFWr3KVzeUNItZAlQQrT3HTsHPiQJOBRuXu5lmKaFD0meeoQmJmfbz6cljfGyUEEdSmUoAT9XfEzmJtR7FgemMCQz0vDcR//O8DKJLP+dJmgFL6GxRlAkMEk/+xyFXjIIYGUKo4uZWTAdEEQompbIJwZl/eZG4Z/WrunN3Xm00izRK6BAdoRpy0AVqoBvUQi6iSKJn9IreLLBerHfrY9a6ZBUzB+gPrM8fsE6Pwg==</latexit>



To Be Continued … with higher-order SPAs



Introduction: Entanglement Witnesses (EWs)

Theoretical parts: Many hyperplanes can be generated 

Experimental proposal: Entanglement detection can be tested many times

Our contribution : EWs are more useful than we thought 

Discussions: I no longer need Positive Maps to construct EWs.

Main Question: Entanglement Detection vs. Quantum State Tomography

Applications : MUBs, the conjecture in d=6, etc. 

On-going directions and questions



I learned that EWs are more useful than I thought

W
<latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit><latexit sha1_base64="wSo7QL5wHDVP/BzrCtLzbN6LucQ=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWarV6l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gAivIyv</latexit>
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