
Structured Sensing Matrices 
Identity/Gaussian sensing matrix 

Uniform/Gaussian sensing matrix 

DNA Sensing Dataset
• Objective: Select DNA probes to detect bacteria
• Sensing matrix: Hybridization affinity of          

random DNA probes to             bacterial species

• Insense requires significantly smaller number 
of probes to achieve the same accuracy 

• The objective function above is smooth and differentiable but non-
convex

• The box constraints on z are linear
• We minimize the objective using the following  iterative gradient-

projection algorithm

•           denotes the projection onto the convex set defined by the 
scaled boxed-simplex (SBS) constraints                 and                

• We develop a method to efficiently perform this projection step

Sensor Selection Formulation 
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• Sensor selection: Intelligently selecting a small 
subset of a collection of available sensors

• The majority of sensor selection algorithms find 
the subset of sensors that best recovers an 
arbitrary signal from a number of linear 
measurements that is larger than the 
dimension of the signal

• We develop a new sensor selection algorithm 
for sparse signals that finds a subset of sensors 
that best recovers such signals from a number of 
measurements that is much smaller than the 
dimension of the signal

• Existing sensor selection algorithms cannot be 
applied in such situations

• Our proposed Incoherent Sensor Selection 
(Insense) algorithm minimizes a coherence-
based cost function from signal processing 

• D available sensors obtain linear measurements 
of a signal             according to 

• The sensor selection problem is of finding a 
subset    of sensors (rows of   ) of size                      
such that the signal   can be recovered from its      
linear measurements

• Classical Sensor Selection
• Signal    is arbitrary (dense or sparse) 
• Overdetermined regime
• Closed form solution (least squares problem)

• Sparse Sensor Selection
• Signal    is sparse
• Underdetermined regime 
• No closed form solution

• Using the KKT condition and some manipulations
• The solution to the SBS projection is given by

where,  

and the set    can be found with                      

Abstract

Sensor Selection Problem

• We propose to find the set of sensors that minimizes the average column 
coherence of      :

• We reformulate minimizing the coherence objective as this optimization 
problem: 

• Then, we relax this boolean optimization problem using a box constraint:  

• The optimization problem supports an efficient gradient–projection 
algorithm to find an approximate solution. 

• In order to make the optimization well-defined we add two small 
constants to the objective as follows:

The Insense Algorithm

Results
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The SBS Projection

• Incoherent sensor selection (Insense) algorithm 
for the underdetermined sensor selection

•  Optimizes the average squared coherence of 
the columns of the selected sensors (rows)

• Interesting future direction: 
• Large-scale sensors selection
• Sensor selection in classification and clustering

Summary
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x

<latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit>

M
<latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="5s4FsxiqowVefupCIkeHHloEQtI=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHEjtGAf0A4lk95pYzOZIbkjlNJf4MaFIv4td/4b08dCWw8EPs5JyL0nypS05PvfXmFre2d3r7hfOigfHh1XTsotm+ZGYFOkKjWdiFtUUmOTJCnsZAZ5EilsR+O7ed5+RmNlqh9pkmGY8KGWsRScnNV46Feqfs1fiG1CsIIqrFTvV756g1TkCWoSilvbDfyMwik3JIXCWamXW8y4GPMhdh1qnqANp4tBZ+zCOQMWp8YdTWzh/n4x5Ym1kyRyNxNOI7uezc3/sm5O8U04lTrLCbVYfhTnilHK5luzgTQoSE0ccGGkm5WJETdckOum5EoI1lfehNZVLfBrQcOHIpzBOVxCANdwC/dQhyYIQHiBN3j3nrxX72NZV8Fb9XYKf+R9/gCSQIt+</latexit><latexit sha1_base64="5s4FsxiqowVefupCIkeHHloEQtI=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHEjtGAf0A4lk95pYzOZIbkjlNJf4MaFIv4td/4b08dCWw8EPs5JyL0nypS05PvfXmFre2d3r7hfOigfHh1XTsotm+ZGYFOkKjWdiFtUUmOTJCnsZAZ5EilsR+O7ed5+RmNlqh9pkmGY8KGWsRScnNV46Feqfs1fiG1CsIIqrFTvV756g1TkCWoSilvbDfyMwik3JIXCWamXW8y4GPMhdh1qnqANp4tBZ+zCOQMWp8YdTWzh/n4x5Ym1kyRyNxNOI7uezc3/sm5O8U04lTrLCbVYfhTnilHK5luzgTQoSE0ccGGkm5WJETdckOum5EoI1lfehNZVLfBrQcOHIpzBOVxCANdwC/dQhyYIQHiBN3j3nrxX72NZV8Fb9XYKf+R9/gCSQIt+</latexit><latexit sha1_base64="oA2Upb7L+A78VJkeqNVOaeC0Sxk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTGERsLEREjAfkBxhbzOXrNnbO3b3hHDkF9hYKGLrT7Lz37hJrtDEBwOP92aYmRckgmvjut9OYWNza3unuFva2z84PCofn7R1nCqGLRaLWHUDqlFwiS3DjcBuopBGgcBOMLmd+50nVJrH8sFME/QjOpI85IwaKzXvB+WKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tDZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5easOZnXCapQcmWi8JUEBOT+ddkyBUyI6aWUKa4vZWwMVWUGZtNyYbgrb68TtpXVc+tek23Ur/J4yjCGZzDJXhwDXW4gwa0gAHCM7zCm/PovDjvzseyteDkM6fwB87nD6H/jMc=</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit>

=
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  D × 1
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  D × N

  N × 1

K-sparse

M = |Ω|  <  N             
sensors selected

x

<latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit>

M > N
<latexit sha1_base64="jdaX71vwT3g9s3lpOjY3pCad4Ng=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0INIwYsXpaL9gDaUzXbSLt1swu5GKKE/wYsHRbz6i7z5b9y2OWj1wcDjvRlm5gWJ4Nq47pdTWFpeWV0rrpc2Nre2d8q7e00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6mfusRleaxfDDjBP2IDiQPOaPGSvc3l7e9csWtujOQv8TLSQVy1Hvlz24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns1Mn5MgqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T+vk5rw3M+4TFKDks0XhakgJibTv0mfK2RGjC2hTHF7K2FDqigzNp2SDcFbfPkvaZ5UPbfq3Z1Wahd5HEU4gEM4Bg/OoAbXUIcGMBjAE7zAqyOcZ+fNeZ+3Fpx8Zh9+wfn4BsIgjWs=</latexit><latexit sha1_base64="jdaX71vwT3g9s3lpOjY3pCad4Ng=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0INIwYsXpaL9gDaUzXbSLt1swu5GKKE/wYsHRbz6i7z5b9y2OWj1wcDjvRlm5gWJ4Nq47pdTWFpeWV0rrpc2Nre2d8q7e00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6mfusRleaxfDDjBP2IDiQPOaPGSvc3l7e9csWtujOQv8TLSQVy1Hvlz24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns1Mn5MgqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T+vk5rw3M+4TFKDks0XhakgJibTv0mfK2RGjC2hTHF7K2FDqigzNp2SDcFbfPkvaZ5UPbfq3Z1Wahd5HEU4gEM4Bg/OoAbXUIcGMBjAE7zAqyOcZ+fNeZ+3Fpx8Zh9+wfn4BsIgjWs=</latexit><latexit sha1_base64="jdaX71vwT3g9s3lpOjY3pCad4Ng=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0INIwYsXpaL9gDaUzXbSLt1swu5GKKE/wYsHRbz6i7z5b9y2OWj1wcDjvRlm5gWJ4Nq47pdTWFpeWV0rrpc2Nre2d8q7e00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6mfusRleaxfDDjBP2IDiQPOaPGSvc3l7e9csWtujOQv8TLSQVy1Hvlz24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns1Mn5MgqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T+vk5rw3M+4TFKDks0XhakgJibTv0mfK2RGjC2hTHF7K2FDqigzNp2SDcFbfPkvaZ5UPbfq3Z1Wahd5HEU4gEM4Bg/OoAbXUIcGMBjAE7zAqyOcZ+fNeZ+3Fpx8Zh9+wfn4BsIgjWs=</latexit><latexit sha1_base64="jdaX71vwT3g9s3lpOjY3pCad4Ng=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0INIwYsXpaL9gDaUzXbSLt1swu5GKKE/wYsHRbz6i7z5b9y2OWj1wcDjvRlm5gWJ4Nq47pdTWFpeWV0rrpc2Nre2d8q7e00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6mfusRleaxfDDjBP2IDiQPOaPGSvc3l7e9csWtujOQv8TLSQVy1Hvlz24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns1Mn5MgqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T+vk5rw3M+4TFKDks0XhakgJibTv0mfK2RGjC2hTHF7K2FDqigzNp2SDcFbfPkvaZ5UPbfq3Z1Wahd5HEU4gEM4Bg/OoAbXUIcGMBjAE7zAqyOcZ+fNeZ+3Fpx8Zh9+wfn4BsIgjWs=</latexit>

x

<latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit><latexit sha1_base64="2U+kaIR65WB8NLzl+2aYLBt2RLI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGOZgPmA5Ah7m7lkzd7esbsnhiO/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+i0jyW92aSoB/RoeQhZ9RYqfHUL1fcqjsHWSVeTiqQo94vf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpHVR9dyq17is1G7yOIpwAqdwDh5cQQ3uoA5NYIDwDK/w5jw4L86787FoLTj5zDH8gfP5A+RrjPY=</latexit>

M ⌧ N
<latexit sha1_base64="gKJohj31unkzvcA5We/fLw5o0WA=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPBS9elAr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31vG9UWFldW98obpa2tnd298r7B02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQ99VtPTBuu5IMdJyyIyUDyiFNindS87QqB73rlilf1ZsDLxM9JBXLUe+Wvbl/RNGbSUkGM6fheYoOMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCT5zSx5HSrqTFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApsFZ6+jvtcM2rF2BFCNXe3YjokmlDrAiq5EPzFl5dJ86zqe1X//rxSu8rjKMIRHMMp+HABNbiBOjSAwiM8wyu8IYVe0Dv6mLcWUD5zCH+APn8A2qmOnw==</latexit><latexit sha1_base64="gKJohj31unkzvcA5We/fLw5o0WA=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPBS9elAr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31vG9UWFldW98obpa2tnd298r7B02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQ99VtPTBuu5IMdJyyIyUDyiFNindS87QqB73rlilf1ZsDLxM9JBXLUe+Wvbl/RNGbSUkGM6fheYoOMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCT5zSx5HSrqTFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApsFZ6+jvtcM2rF2BFCNXe3YjokmlDrAiq5EPzFl5dJ86zqe1X//rxSu8rjKMIRHMMp+HABNbiBOjSAwiM8wyu8IYVe0Dv6mLcWUD5zCH+APn8A2qmOnw==</latexit><latexit sha1_base64="gKJohj31unkzvcA5We/fLw5o0WA=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPBS9elAr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31vG9UWFldW98obpa2tnd298r7B02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQ99VtPTBuu5IMdJyyIyUDyiFNindS87QqB73rlilf1ZsDLxM9JBXLUe+Wvbl/RNGbSUkGM6fheYoOMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCT5zSx5HSrqTFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApsFZ6+jvtcM2rF2BFCNXe3YjokmlDrAiq5EPzFl5dJ86zqe1X//rxSu8rjKMIRHMMp+HABNbiBOjSAwiM8wyu8IYVe0Dv6mLcWUD5zCH+APn8A2qmOnw==</latexit><latexit sha1_base64="gKJohj31unkzvcA5We/fLw5o0WA=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoAcPBS9elAr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31vG9UWFldW98obpa2tnd298r7B02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQ99VtPTBuu5IMdJyyIyUDyiFNindS87QqB73rlilf1ZsDLxM9JBXLUe+Wvbl/RNGbSUkGM6fheYoOMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCT5zSx5HSrqTFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApsFZ6+jvtcM2rF2BFCNXe3YjokmlDrAiq5EPzFl5dJ86zqe1X//rxSu8rjKMIRHMMp+HABNbiBOjSAwiM8wyu8IYVe0Dv6mLcWUD5zCH+APn8A2qmOnw==</latexit>

D = 100
<latexit sha1_base64="shqOABYnqVZy3ys+eFgF0+HqY18=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoAeFgh48VnBtoV1KNs22odlkSbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3FiMv73Syura+kZ5s7K1vbO7V90/eDQq05QFVAml2xExTHDJAsutYO1UM5JEgrWi0c3Ubz0xbbiSD3acsjAhA8ljTol1UnB77WPcq9ZwHc+AlolfkBoUaPaqX92+olnCpKWCGNPxcWrDnGjLqWCTSjczLCV0RAas46gkCTNhPjt2gk6c0kex0q6kRTP190ROEmPGSeQ6E2KHZtGbiv95nczGl2HOZZpZJul8UZwJZBWafo76XDNqxdgRQjV3tyI6JJpQ6/KpuBD8xZeXyeNZ3cd1//681rgq4ijDERzDKfhwAQ24gyYEQIHDM7zCmye9F+/d+5i3lrxi5hD+wPv8AWPmjbg=</latexit><latexit sha1_base64="shqOABYnqVZy3ys+eFgF0+HqY18=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoAeFgh48VnBtoV1KNs22odlkSbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3FiMv73Syura+kZ5s7K1vbO7V90/eDQq05QFVAml2xExTHDJAsutYO1UM5JEgrWi0c3Ubz0xbbiSD3acsjAhA8ljTol1UnB77WPcq9ZwHc+AlolfkBoUaPaqX92+olnCpKWCGNPxcWrDnGjLqWCTSjczLCV0RAas46gkCTNhPjt2gk6c0kex0q6kRTP190ROEmPGSeQ6E2KHZtGbiv95nczGl2HOZZpZJul8UZwJZBWafo76XDNqxdgRQjV3tyI6JJpQ6/KpuBD8xZeXyeNZ3cd1//681rgq4ijDERzDKfhwAQ24gyYEQIHDM7zCmye9F+/d+5i3lrxi5hD+wPv8AWPmjbg=</latexit><latexit sha1_base64="shqOABYnqVZy3ys+eFgF0+HqY18=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoAeFgh48VnBtoV1KNs22odlkSbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3FiMv73Syura+kZ5s7K1vbO7V90/eDQq05QFVAml2xExTHDJAsutYO1UM5JEgrWi0c3Ubz0xbbiSD3acsjAhA8ljTol1UnB77WPcq9ZwHc+AlolfkBoUaPaqX92+olnCpKWCGNPxcWrDnGjLqWCTSjczLCV0RAas46gkCTNhPjt2gk6c0kex0q6kRTP190ROEmPGSeQ6E2KHZtGbiv95nczGl2HOZZpZJul8UZwJZBWafo76XDNqxdgRQjV3tyI6JJpQ6/KpuBD8xZeXyeNZ3cd1//681rgq4ijDERzDKfhwAQ24gyYEQIHDM7zCmye9F+/d+5i3lrxi5hD+wPv8AWPmjbg=</latexit><latexit sha1_base64="shqOABYnqVZy3ys+eFgF0+HqY18=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoAeFgh48VnBtoV1KNs22odlkSbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3FiMv73Syura+kZ5s7K1vbO7V90/eDQq05QFVAml2xExTHDJAsutYO1UM5JEgrWi0c3Ubz0xbbiSD3acsjAhA8ljTol1UnB77WPcq9ZwHc+AlolfkBoUaPaqX92+olnCpKWCGNPxcWrDnGjLqWCTSjczLCV0RAas46gkCTNhPjt2gk6c0kex0q6kRTP190ROEmPGSeQ6E2KHZtGbiv95nczGl2HOZZpZJul8UZwJZBWafo76XDNqxdgRQjV3tyI6JJpQ6/KpuBD8xZeXyeNZ3cd1//681rgq4ijDERzDKfhwAQ24gyYEQIHDM7zCmye9F+/d+5i3lrxi5hD+wPv8AWPmjbg=</latexit>

N = 42
<latexit sha1_base64="78Gzu4SIyhCbuPD7AFmaWUqCgDs=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kthXpQKHjxJBXsB7RLyabZNjTJLklWKEv/ghcPinj1D3nz35ht96CtDwYe780wMy+IOdPGdb+dwsbm1vZOcbe0t39weFQ+PunoKFGEtknEI9ULsKacSdo2zHDaixXFIuC0G0xvM7/7RJVmkXw0s5j6Ao8lCxnBJpPub+q1YbniVt0F0DrxclKBHK1h+WswikgiqDSEY637nhsbP8XKMMLpvDRINI0xmeIx7VsqsaDaTxe3ztGFVUYojJQtadBC/T2RYqH1TAS2U2Az0ateJv7n9RMTXvkpk3FiqCTLRWHCkYlQ9jgaMUWJ4TNLMFHM3orIBCtMjI2nZEPwVl9eJ51a1XOr3kO90rzO4yjCGZzDJXjQgCbcQQvaQGACz/AKb45wXpx352PZWnDymVP4A+fzBww3jY0=</latexit><latexit sha1_base64="78Gzu4SIyhCbuPD7AFmaWUqCgDs=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kthXpQKHjxJBXsB7RLyabZNjTJLklWKEv/ghcPinj1D3nz35ht96CtDwYe780wMy+IOdPGdb+dwsbm1vZOcbe0t39weFQ+PunoKFGEtknEI9ULsKacSdo2zHDaixXFIuC0G0xvM7/7RJVmkXw0s5j6Ao8lCxnBJpPub+q1YbniVt0F0DrxclKBHK1h+WswikgiqDSEY637nhsbP8XKMMLpvDRINI0xmeIx7VsqsaDaTxe3ztGFVUYojJQtadBC/T2RYqH1TAS2U2Az0ateJv7n9RMTXvkpk3FiqCTLRWHCkYlQ9jgaMUWJ4TNLMFHM3orIBCtMjI2nZEPwVl9eJ51a1XOr3kO90rzO4yjCGZzDJXjQgCbcQQvaQGACz/AKb45wXpx352PZWnDymVP4A+fzBww3jY0=</latexit><latexit sha1_base64="78Gzu4SIyhCbuPD7AFmaWUqCgDs=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kthXpQKHjxJBXsB7RLyabZNjTJLklWKEv/ghcPinj1D3nz35ht96CtDwYe780wMy+IOdPGdb+dwsbm1vZOcbe0t39weFQ+PunoKFGEtknEI9ULsKacSdo2zHDaixXFIuC0G0xvM7/7RJVmkXw0s5j6Ao8lCxnBJpPub+q1YbniVt0F0DrxclKBHK1h+WswikgiqDSEY637nhsbP8XKMMLpvDRINI0xmeIx7VsqsaDaTxe3ztGFVUYojJQtadBC/T2RYqH1TAS2U2Az0ateJv7n9RMTXvkpk3FiqCTLRWHCkYlQ9jgaMUWJ4TNLMFHM3orIBCtMjI2nZEPwVl9eJ51a1XOr3kO90rzO4yjCGZzDJXjQgCbcQQvaQGACz/AKb45wXpx352PZWnDymVP4A+fzBww3jY0=</latexit><latexit sha1_base64="78Gzu4SIyhCbuPD7AFmaWUqCgDs=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kthXpQKHjxJBXsB7RLyabZNjTJLklWKEv/ghcPinj1D3nz35ht96CtDwYe780wMy+IOdPGdb+dwsbm1vZOcbe0t39weFQ+PunoKFGEtknEI9ULsKacSdo2zHDaixXFIuC0G0xvM7/7RJVmkXw0s5j6Ao8lCxnBJpPub+q1YbniVt0F0DrxclKBHK1h+WswikgiqDSEY637nhsbP8XKMMLpvDRINI0xmeIx7VsqsaDaTxe3ztGFVUYojJQtadBC/T2RYqH1TAS2U2Az0ateJv7n9RMTXvkpk3FiqCTLRWHCkYlQ9jgaMUWJ4TNLMFHM3orIBCtMjI2nZEPwVl9eJ51a1XOr3kO90rzO4yjCGZzDJXjQgCbcQQvaQGACz/AKb45wXpx352PZWnDymVP4A+fzBww3jY0=</latexit>

µ2
avg(�⌦) =

1�N
2

�
X

1i<jN

µ2
ij(�⌦)

<latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="BW1VRvzhFGtybwrxhOguZcxPy4Y="></latexit><latexit sha1_base64="BW1VRvzhFGtybwrxhOguZcxPy4Y="></latexit><latexit sha1_base64="QcJHSLFU/cRD0q9MaxBdSyZLGKo="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit><latexit sha1_base64="GFRnCSx3P97p5GGq8s8GLnpyh18="></latexit>

�⌦
<latexit sha1_base64="grcoKulFIZ1coIGUhn/Gm5bh1Ng=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoAcPAS/ejGAesLuE2clsMmQey0yvEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8kEt+D7315pbX1jc6u8XdnZ3ds/qB4eta3ODWUtqoU23YRYJrhiLeAgWDczjMhEsE4yup35nSdmLNfqEcYZiyUZKJ5ySsBJYdQc8l50L9mA9Ko1v+7PgVdJUJAaKtDsVb+ivqa5ZAqoINaGgZ9BPCEGOBVsWolyyzJCR2TAQkcVkczGk/nJU3zmlD5OtXGlAM/V3xMTIq0dy8R1SgJDu+zNxP+8MIf0Op5wleXAFF0sSnOBQePZ/7jPDaMgxo4Qari7FdMhMYSCS6niQgiWX14l7Yt64NeDh8ta46aIo4xO0Ck6RwG6Qg10h5qohSjS6Bm9ojcPvBfv3ftYtJa8YuYY/YH3+QP2e5ED</latexit><latexit sha1_base64="grcoKulFIZ1coIGUhn/Gm5bh1Ng=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoAcPAS/ejGAesLuE2clsMmQey0yvEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8kEt+D7315pbX1jc6u8XdnZ3ds/qB4eta3ODWUtqoU23YRYJrhiLeAgWDczjMhEsE4yup35nSdmLNfqEcYZiyUZKJ5ySsBJYdQc8l50L9mA9Ko1v+7PgVdJUJAaKtDsVb+ivqa5ZAqoINaGgZ9BPCEGOBVsWolyyzJCR2TAQkcVkczGk/nJU3zmlD5OtXGlAM/V3xMTIq0dy8R1SgJDu+zNxP+8MIf0Op5wleXAFF0sSnOBQePZ/7jPDaMgxo4Qari7FdMhMYSCS6niQgiWX14l7Yt64NeDh8ta46aIo4xO0Ck6RwG6Qg10h5qohSjS6Bm9ojcPvBfv3ftYtJa8YuYY/YH3+QP2e5ED</latexit><latexit sha1_base64="grcoKulFIZ1coIGUhn/Gm5bh1Ng=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoAcPAS/ejGAesLuE2clsMmQey0yvEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8kEt+D7315pbX1jc6u8XdnZ3ds/qB4eta3ODWUtqoU23YRYJrhiLeAgWDczjMhEsE4yup35nSdmLNfqEcYZiyUZKJ5ySsBJYdQc8l50L9mA9Ko1v+7PgVdJUJAaKtDsVb+ivqa5ZAqoINaGgZ9BPCEGOBVsWolyyzJCR2TAQkcVkczGk/nJU3zmlD5OtXGlAM/V3xMTIq0dy8R1SgJDu+zNxP+8MIf0Op5wleXAFF0sSnOBQePZ/7jPDaMgxo4Qari7FdMhMYSCS6niQgiWX14l7Yt64NeDh8ta46aIo4xO0Ck6RwG6Qg10h5qohSjS6Bm9ojcPvBfv3ftYtJa8YuYY/YH3+QP2e5ED</latexit><latexit sha1_base64="grcoKulFIZ1coIGUhn/Gm5bh1Ng=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoAcPAS/ejGAesLuE2clsMmQey0yvEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8kEt+D7315pbX1jc6u8XdnZ3ds/qB4eta3ODWUtqoU23YRYJrhiLeAgWDczjMhEsE4yup35nSdmLNfqEcYZiyUZKJ5ySsBJYdQc8l50L9mA9Ko1v+7PgVdJUJAaKtDsVb+ivqa5ZAqoINaGgZ9BPCEGOBVsWolyyzJCR2TAQkcVkczGk/nJU3zmlD5OtXGlAM/V3xMTIq0dy8R1SgJDu+zNxP+8MIf0Op5wleXAFF0sSnOBQePZ/7jPDaMgxo4Qari7FdMhMYSCS6niQgiWX14l7Yt64NeDh8ta46aIo4xO0Ck6RwG6Qg10h5qohSjS6Bm9ojcPvBfv3ftYtJa8YuYY/YH3+QP2e5ED</latexit>

min

z2{0,1}D

X

1i<jN

Gij
2

Gii Gjj
, subject toG = �

TZ�, 1T z = M

<latexit sha1_base64="AOfNCVvpNz0L2dKkNtXFuiIAstw="></latexit><latexit sha1_base64="AOfNCVvpNz0L2dKkNtXFuiIAstw="></latexit><latexit sha1_base64="AOfNCVvpNz0L2dKkNtXFuiIAstw="></latexit><latexit sha1_base64="AOfNCVvpNz0L2dKkNtXFuiIAstw="></latexit>

min
z2[0,1]D

X

1i<jN

Gij
2

Gii Gjj
, s.t.G = �TZ�, 1T z = M

<latexit sha1_base64="SrY1y1izdNZZVfvh5puTPm5qurE="></latexit><latexit sha1_base64="SrY1y1izdNZZVfvh5puTPm5qurE="></latexit><latexit sha1_base64="SrY1y1izdNZZVfvh5puTPm5qurE="></latexit><latexit sha1_base64="SrY1y1izdNZZVfvh5puTPm5qurE="></latexit>

f✏(z) =
X

1i<jN

Gij
2 + ✏1

Gii Gjj + ✏2
where G = �TZ�

<latexit sha1_base64="g20WTR8ANlwM4nVIMYT+AHQy1xc="></latexit><latexit sha1_base64="g20WTR8ANlwM4nVIMYT+AHQy1xc="></latexit><latexit sha1_base64="g20WTR8ANlwM4nVIMYT+AHQy1xc="></latexit><latexit sha1_base64="g20WTR8ANlwM4nVIMYT+AHQy1xc="></latexit>

1T z = M
<latexit sha1_base64="7rXt7NJ1Y3yULmebE75kBUSd9fo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigh4UCl68CBX6BW0sm+2mXbrZhN2N0Ib+Ei8eFPHqT/Hmv3Gb5qCtDwYe780wM8+POVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9se3c7/9RKVikWjoSUy9EA8FCxjB2kh9u5z2/AC5s8cGmqIbdN+3K07VyYBWiZuTCuSo9+2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrw0O3yGTo0yQEEkTQmNMvX3RIpDpSahbzpDrEdq2ZuL/3ndRAdXXspEnGgqyGJRkHCkIzRPAQ2YpETziSGYSGZuRWSEJSbaZFUyIbjLL6+S1nnVdaruw0Wldp3HUYRjOIEzcOESanAHdWgCgQSe4RXerKn1Yr1bH4vWgpXPHMEfWJ8/pc6Rvg==</latexit><latexit sha1_base64="7rXt7NJ1Y3yULmebE75kBUSd9fo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigh4UCl68CBX6BW0sm+2mXbrZhN2N0Ib+Ei8eFPHqT/Hmv3Gb5qCtDwYe780wM8+POVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9se3c7/9RKVikWjoSUy9EA8FCxjB2kh9u5z2/AC5s8cGmqIbdN+3K07VyYBWiZuTCuSo9+2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrw0O3yGTo0yQEEkTQmNMvX3RIpDpSahbzpDrEdq2ZuL/3ndRAdXXspEnGgqyGJRkHCkIzRPAQ2YpETziSGYSGZuRWSEJSbaZFUyIbjLL6+S1nnVdaruw0Wldp3HUYRjOIEzcOESanAHdWgCgQSe4RXerKn1Yr1bH4vWgpXPHMEfWJ8/pc6Rvg==</latexit><latexit sha1_base64="7rXt7NJ1Y3yULmebE75kBUSd9fo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigh4UCl68CBX6BW0sm+2mXbrZhN2N0Ib+Ei8eFPHqT/Hmv3Gb5qCtDwYe780wM8+POVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9se3c7/9RKVikWjoSUy9EA8FCxjB2kh9u5z2/AC5s8cGmqIbdN+3K07VyYBWiZuTCuSo9+2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrw0O3yGTo0yQEEkTQmNMvX3RIpDpSahbzpDrEdq2ZuL/3ndRAdXXspEnGgqyGJRkHCkIzRPAQ2YpETziSGYSGZuRWSEJSbaZFUyIbjLL6+S1nnVdaruw0Wldp3HUYRjOIEzcOESanAHdWgCgQSe4RXerKn1Yr1bH4vWgpXPHMEfWJ8/pc6Rvg==</latexit><latexit sha1_base64="7rXt7NJ1Y3yULmebE75kBUSd9fo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoigh4UCl68CBX6BW0sm+2mXbrZhN2N0Ib+Ei8eFPHqT/Hmv3Gb5qCtDwYe780wM8+POVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9se3c7/9RKVikWjoSUy9EA8FCxjB2kh9u5z2/AC5s8cGmqIbdN+3K07VyYBWiZuTCuSo9+2v3iAiSUiFJhwr1XWdWHsplpoRTmelXqJojMkYD2nXUIFDqrw0O3yGTo0yQEEkTQmNMvX3RIpDpSahbzpDrEdq2ZuL/3ndRAdXXspEnGgqyGJRkHCkIzRPAQ2YpETziSGYSGZuRWSEJSbaZFUyIbjLL6+S1nnVdaruw0Wldp3HUYRjOIEzcOESanAHdWgCgQSe4RXerKn1Yr1bH4vWgpXPHMEfWJ8/pc6Rvg==</latexit>

z = [0, 1]D
<latexit sha1_base64="a6x8ii1NShVSO4yNrpOGhfYRqDw=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfSgUNCDxwr2A7ZryabZNjSbLElWqEt/hhcPinj113jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7jW1TBWhDSK5VO0Qa8qZoA3DDKftRFEch5y2wuH1xG89UqWZFPdmlNAgxn3BIkawsZL/hK6Q7554wcNNt1xxq+4UaJF4OalAjnq3/NXpSZLGVBjCsda+5yYmyLAyjHA6LnVSTRNMhrhPfUsFjqkOsunJY3RklR6KpLIlDJqqvycyHGs9ikPbGWMz0PPeRPzP81MTXQQZE0lqqCCzRVHKkZFo8j/qMUWJ4SNLMFHM3orIACtMjE2pZEPw5l9eJM3TqudWvbuzSu0yj6MIB3AIx+DBOdTgFurQAAISnuEV3hzjvDjvzsesteDkM/vwB87nDwa4j8A=</latexit><latexit sha1_base64="a6x8ii1NShVSO4yNrpOGhfYRqDw=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfSgUNCDxwr2A7ZryabZNjSbLElWqEt/hhcPinj113jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7jW1TBWhDSK5VO0Qa8qZoA3DDKftRFEch5y2wuH1xG89UqWZFPdmlNAgxn3BIkawsZL/hK6Q7554wcNNt1xxq+4UaJF4OalAjnq3/NXpSZLGVBjCsda+5yYmyLAyjHA6LnVSTRNMhrhPfUsFjqkOsunJY3RklR6KpLIlDJqqvycyHGs9ikPbGWMz0PPeRPzP81MTXQQZE0lqqCCzRVHKkZFo8j/qMUWJ4SNLMFHM3orIACtMjE2pZEPw5l9eJM3TqudWvbuzSu0yj6MIB3AIx+DBOdTgFurQAAISnuEV3hzjvDjvzsesteDkM/vwB87nDwa4j8A=</latexit><latexit sha1_base64="a6x8ii1NShVSO4yNrpOGhfYRqDw=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfSgUNCDxwr2A7ZryabZNjSbLElWqEt/hhcPinj113jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7jW1TBWhDSK5VO0Qa8qZoA3DDKftRFEch5y2wuH1xG89UqWZFPdmlNAgxn3BIkawsZL/hK6Q7554wcNNt1xxq+4UaJF4OalAjnq3/NXpSZLGVBjCsda+5yYmyLAyjHA6LnVSTRNMhrhPfUsFjqkOsunJY3RklR6KpLIlDJqqvycyHGs9ikPbGWMz0PPeRPzP81MTXQQZE0lqqCCzRVHKkZFo8j/qMUWJ4SNLMFHM3orIACtMjE2pZEPw5l9eJM3TqudWvbuzSu0yj6MIB3AIx+DBOdTgFurQAAISnuEV3hzjvDjvzsesteDkM/vwB87nDwa4j8A=</latexit><latexit sha1_base64="a6x8ii1NShVSO4yNrpOGhfYRqDw=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfSgUNCDxwr2A7ZryabZNjSbLElWqEt/hhcPinj113jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7jW1TBWhDSK5VO0Qa8qZoA3DDKftRFEch5y2wuH1xG89UqWZFPdmlNAgxn3BIkawsZL/hK6Q7554wcNNt1xxq+4UaJF4OalAjnq3/NXpSZLGVBjCsda+5yYmyLAyjHA6LnVSTRNMhrhPfUsFjqkOsunJY3RklR6KpLIlDJqqvycyHGs9ikPbGWMz0PPeRPzP81MTXQQZE0lqqCCzRVHKkZFo8j/qMUWJ4SNLMFHM3orIACtMjE2pZEPw5l9eJM3TqudWvbuzSu0yj6MIB3AIx+DBOdTgFurQAAISnuEV3hzjvDjvzsesteDkM/vwB87nDwa4j8A=</latexit>

PSBS
<latexit sha1_base64="leUwJR5hXtmgelC8BtMxxqIVZw8=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPXgoevFYqf2ANpbNdtMu3WzC7kQtIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7W0vLK6tl7YKG5ube/slvb2mzpKFGUNGolItX2imeCSNZCjYO1YMRL6grX80fXEbz0wpXkk73AcMy8kA8kDTgka6b7WS7vInjCtX9WzrFcqOxVnCnuRuDkpQ45ar/TV7Uc0CZlEKojWHdeJ0UuJQk4Fy4rdRLOY0BEZsI6hkoRMe+n06sw+NkrfDiJlSqI9VX9PpCTUehz6pjMkONTz3kT8z+skGFx4KZdxgkzS2aIgETZG9iQCu88VoyjGhhCquLnVpkOiCEUTVNGE4M6/vEiapxXXqbi3Z+XqZR5HAQ7hCE7AhXOowg3UoAEUFDzDK7xZj9aL9W59zFqXrHzmAP7A+vwBxi6SqA==</latexit><latexit sha1_base64="leUwJR5hXtmgelC8BtMxxqIVZw8=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPXgoevFYqf2ANpbNdtMu3WzC7kQtIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7W0vLK6tl7YKG5ube/slvb2mzpKFGUNGolItX2imeCSNZCjYO1YMRL6grX80fXEbz0wpXkk73AcMy8kA8kDTgka6b7WS7vInjCtX9WzrFcqOxVnCnuRuDkpQ45ar/TV7Uc0CZlEKojWHdeJ0UuJQk4Fy4rdRLOY0BEZsI6hkoRMe+n06sw+NkrfDiJlSqI9VX9PpCTUehz6pjMkONTz3kT8z+skGFx4KZdxgkzS2aIgETZG9iQCu88VoyjGhhCquLnVpkOiCEUTVNGE4M6/vEiapxXXqbi3Z+XqZR5HAQ7hCE7AhXOowg3UoAEUFDzDK7xZj9aL9W59zFqXrHzmAP7A+vwBxi6SqA==</latexit><latexit sha1_base64="leUwJR5hXtmgelC8BtMxxqIVZw8=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPXgoevFYqf2ANpbNdtMu3WzC7kQtIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7W0vLK6tl7YKG5ube/slvb2mzpKFGUNGolItX2imeCSNZCjYO1YMRL6grX80fXEbz0wpXkk73AcMy8kA8kDTgka6b7WS7vInjCtX9WzrFcqOxVnCnuRuDkpQ45ar/TV7Uc0CZlEKojWHdeJ0UuJQk4Fy4rdRLOY0BEZsI6hkoRMe+n06sw+NkrfDiJlSqI9VX9PpCTUehz6pjMkONTz3kT8z+skGFx4KZdxgkzS2aIgETZG9iQCu88VoyjGhhCquLnVpkOiCEUTVNGE4M6/vEiapxXXqbi3Z+XqZR5HAQ7hCE7AhXOowg3UoAEUFDzDK7xZj9aL9W59zFqXrHzmAP7A+vwBxi6SqA==</latexit><latexit sha1_base64="leUwJR5hXtmgelC8BtMxxqIVZw8=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPXgoevFYqf2ANpbNdtMu3WzC7kQtIf/DiwdFvPpfvPlv3LY5aOuDgcd7M8zM82PBNTrOt7W0vLK6tl7YKG5ube/slvb2mzpKFGUNGolItX2imeCSNZCjYO1YMRL6grX80fXEbz0wpXkk73AcMy8kA8kDTgka6b7WS7vInjCtX9WzrFcqOxVnCnuRuDkpQ45ar/TV7Uc0CZlEKojWHdeJ0UuJQk4Fy4rdRLOY0BEZsI6hkoRMe+n06sw+NkrfDiJlSqI9VX9PpCTUehz6pjMkONTz3kT8z+skGFx4KZdxgkzS2aIgETZG9iQCu88VoyjGhhCquLnVpkOiCEUTVNGE4M6/vEiapxXXqbi3Z+XqZR5HAQ7hCE7AhXOowg3UoAEUFDzDK7xZj9aL9W59zFqXrHzmAP7A+vwBxi6SqA==</latexit>

zi = max(min(yi � �, 1), 0)
<latexit sha1_base64="oOdOh/FWoBNtxSUtaCHaylXndLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0UMuMCLoRim5cVrAP6Awlk8m0oUlmSDLiOPQD3Pgrblwo4tYPcOffmD4W2nogcHLOvTe5x48ZVdq2v63c0vLK6lp+vbCxubW9U9zda6kokZg0ccQi2fGRIowK0tRUM9KJJUHcZ6TtD6/GfvuOSEUjcavTmHgc9QUNKUbaSL1i6aFH4QV0Obovu5yKcmrux9BlZkSAqk6laldMlV2zJ4CLxJmREpih0St+uUGEE06Exgwp1XXsWHsZkppiRkYFN1EkRniI+qRrqECcKC+bLDOCR0YJYBhJc4SGE/V3R4a4Uin3TSVHeqDmvbH4n9dNdHjuZVTEiSYCTx8KEwZ1BMfJwIBKgjVLDUFYUvNXiAdIIqxNfgUTgjO/8iJpndQcu+bcnJbql7M48uAAHIIycMAZqINr0ABNgMEjeAav4M16sl6sd+tjWpqzZj374A+szx+vkpjQ</latexit><latexit sha1_base64="oOdOh/FWoBNtxSUtaCHaylXndLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0UMuMCLoRim5cVrAP6Awlk8m0oUlmSDLiOPQD3Pgrblwo4tYPcOffmD4W2nogcHLOvTe5x48ZVdq2v63c0vLK6lp+vbCxubW9U9zda6kokZg0ccQi2fGRIowK0tRUM9KJJUHcZ6TtD6/GfvuOSEUjcavTmHgc9QUNKUbaSL1i6aFH4QV0Obovu5yKcmrux9BlZkSAqk6laldMlV2zJ4CLxJmREpih0St+uUGEE06Exgwp1XXsWHsZkppiRkYFN1EkRniI+qRrqECcKC+bLDOCR0YJYBhJc4SGE/V3R4a4Uin3TSVHeqDmvbH4n9dNdHjuZVTEiSYCTx8KEwZ1BMfJwIBKgjVLDUFYUvNXiAdIIqxNfgUTgjO/8iJpndQcu+bcnJbql7M48uAAHIIycMAZqINr0ABNgMEjeAav4M16sl6sd+tjWpqzZj374A+szx+vkpjQ</latexit><latexit sha1_base64="oOdOh/FWoBNtxSUtaCHaylXndLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0UMuMCLoRim5cVrAP6Awlk8m0oUlmSDLiOPQD3Pgrblwo4tYPcOffmD4W2nogcHLOvTe5x48ZVdq2v63c0vLK6lp+vbCxubW9U9zda6kokZg0ccQi2fGRIowK0tRUM9KJJUHcZ6TtD6/GfvuOSEUjcavTmHgc9QUNKUbaSL1i6aFH4QV0Obovu5yKcmrux9BlZkSAqk6laldMlV2zJ4CLxJmREpih0St+uUGEE06Exgwp1XXsWHsZkppiRkYFN1EkRniI+qRrqECcKC+bLDOCR0YJYBhJc4SGE/V3R4a4Uin3TSVHeqDmvbH4n9dNdHjuZVTEiSYCTx8KEwZ1BMfJwIBKgjVLDUFYUvNXiAdIIqxNfgUTgjO/8iJpndQcu+bcnJbql7M48uAAHIIycMAZqINr0ABNgMEjeAav4M16sl6sd+tjWpqzZj374A+szx+vkpjQ</latexit><latexit sha1_base64="oOdOh/FWoBNtxSUtaCHaylXndLU=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0UMuMCLoRim5cVrAP6Awlk8m0oUlmSDLiOPQD3Pgrblwo4tYPcOffmD4W2nogcHLOvTe5x48ZVdq2v63c0vLK6lp+vbCxubW9U9zda6kokZg0ccQi2fGRIowK0tRUM9KJJUHcZ6TtD6/GfvuOSEUjcavTmHgc9QUNKUbaSL1i6aFH4QV0Obovu5yKcmrux9BlZkSAqk6laldMlV2zJ4CLxJmREpih0St+uUGEE06Exgwp1XXsWHsZkppiRkYFN1EkRniI+qRrqECcKC+bLDOCR0YJYBhJc4SGE/V3R4a4Uin3TSVHeqDmvbH4n9dNdHjuZVTEiSYCTx8KEwZ1BMfJwIBKgjVLDUFYUvNXiAdIIqxNfgUTgjO/8iJpndQcu+bcnJbql7M48uAAHIIycMAZqINr0ABNgMEjeAav4M16sl6sd+tjWpqzZj374A+szx+vkpjQ</latexit>

� = (M �K1 �
X

i2⇣

yi)/|⇣|
<latexit sha1_base64="F0BRiNkyxz5GmyRRaAYo1PmkCG4="></latexit><latexit sha1_base64="F0BRiNkyxz5GmyRRaAYo1PmkCG4="></latexit><latexit sha1_base64="F0BRiNkyxz5GmyRRaAYo1PmkCG4="></latexit><latexit sha1_base64="F0BRiNkyxz5GmyRRaAYo1PmkCG4="></latexit>

min
z

1

2
kz � yk22, s.t.

X

i

zi = M, zi 2 [0, 1]8i=1,...,D

<latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="R/sQ8o9NiozvN1zTY1T/PdoTJX4="></latexit><latexit sha1_base64="R/sQ8o9NiozvN1zTY1T/PdoTJX4="></latexit><latexit sha1_base64="EPiUDEeYcbLt34EM2UYi8dtzoc0="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit><latexit sha1_base64="Lsb8Xeob40UrNbFzT3IgDGJqYBA="></latexit>

O(DlogD)

<latexit sha1_base64="p44ihn8izTeYHX9xovHmd2pfp0U=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuimJCLos2oU7K9gHNKFMptN26OTBzI1YQnDjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv997jRYIrsKxvo7C0vLK6VlwvbWxube+Yu3stFcaSsiYNRSg7HlFM8IA1gYNgnUgy4nuCtb3xVea375lUPAzuYBIx1yfDgA84JaClnnng+ARGlIjkJq3UHWAPkIhwmNZPembZqlpT4EVi56SMcjR65pfTD2nsswCoIEp1bSsCNyESOBUsLTmxYhGhYzJkXU0D4jPlJtMXUnyslT4ehFJXAHiq/p5IiK/UxPd0Z3awmvcy8T+vG8Pgwk14EMXAAjpbNIgFhhBneeA+l4yCmGhCqOT6VkxHRBIKOrWSDsGef3mRtE6rtlW1b8/Ktcs8jiI6REeogmx0jmroGjVQE1H0iJ7RK3oznowX4934mLUWjHxmH/2B8fkDSGqXVg==</latexit><latexit sha1_base64="p44ihn8izTeYHX9xovHmd2pfp0U=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuimJCLos2oU7K9gHNKFMptN26OTBzI1YQnDjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv997jRYIrsKxvo7C0vLK6VlwvbWxube+Yu3stFcaSsiYNRSg7HlFM8IA1gYNgnUgy4nuCtb3xVea375lUPAzuYBIx1yfDgA84JaClnnng+ARGlIjkJq3UHWAPkIhwmNZPembZqlpT4EVi56SMcjR65pfTD2nsswCoIEp1bSsCNyESOBUsLTmxYhGhYzJkXU0D4jPlJtMXUnyslT4ehFJXAHiq/p5IiK/UxPd0Z3awmvcy8T+vG8Pgwk14EMXAAjpbNIgFhhBneeA+l4yCmGhCqOT6VkxHRBIKOrWSDsGef3mRtE6rtlW1b8/Ktcs8jiI6REeogmx0jmroGjVQE1H0iJ7RK3oznowX4934mLUWjHxmH/2B8fkDSGqXVg==</latexit><latexit sha1_base64="p44ihn8izTeYHX9xovHmd2pfp0U=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuimJCLos2oU7K9gHNKFMptN26OTBzI1YQnDjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv997jRYIrsKxvo7C0vLK6VlwvbWxube+Yu3stFcaSsiYNRSg7HlFM8IA1gYNgnUgy4nuCtb3xVea375lUPAzuYBIx1yfDgA84JaClnnng+ARGlIjkJq3UHWAPkIhwmNZPembZqlpT4EVi56SMcjR65pfTD2nsswCoIEp1bSsCNyESOBUsLTmxYhGhYzJkXU0D4jPlJtMXUnyslT4ehFJXAHiq/p5IiK/UxPd0Z3awmvcy8T+vG8Pgwk14EMXAAjpbNIgFhhBneeA+l4yCmGhCqOT6VkxHRBIKOrWSDsGef3mRtE6rtlW1b8/Ktcs8jiI6REeogmx0jmroGjVQE1H0iJ7RK3oznowX4934mLUWjHxmH/2B8fkDSGqXVg==</latexit><latexit sha1_base64="p44ihn8izTeYHX9xovHmd2pfp0U=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuimJCLos2oU7K9gHNKFMptN26OTBzI1YQnDjr7hxoYhbv8Kdf+OkzUJbD1w4nHMv997jRYIrsKxvo7C0vLK6VlwvbWxube+Yu3stFcaSsiYNRSg7HlFM8IA1gYNgnUgy4nuCtb3xVea375lUPAzuYBIx1yfDgA84JaClnnng+ARGlIjkJq3UHWAPkIhwmNZPembZqlpT4EVi56SMcjR65pfTD2nsswCoIEp1bSsCNyESOBUsLTmxYhGhYzJkXU0D4jPlJtMXUnyslT4ehFJXAHiq/p5IiK/UxPd0Z3awmvcy8T+vG8Pgwk14EMXAAjpbNIgFhhBneeA+l4yCmGhCqOT6VkxHRBIKOrWSDsGef3mRtE6rtlW1b8/Ktcs8jiI6REeogmx0jmroGjVQE1H0iJ7RK3oznowX4934mLUWjHxmH/2B8fkDSGqXVg==</latexit>

⇣
<latexit sha1_base64="8TsHOsRdDrVvS6tIPGiXwHHuLD0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghePFUxbaEPZbDft0s0m7E6EGvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337k2ohEPeAk5UFMh0pEglG0kt974kj71Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kD5rCOtg==</latexit><latexit sha1_base64="8TsHOsRdDrVvS6tIPGiXwHHuLD0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghePFUxbaEPZbDft0s0m7E6EGvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337k2ohEPeAk5UFMh0pEglG0kt974kj71Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kD5rCOtg==</latexit><latexit sha1_base64="8TsHOsRdDrVvS6tIPGiXwHHuLD0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghePFUxbaEPZbDft0s0m7E6EGvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337k2ohEPeAk5UFMh0pEglG0kt974kj71Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kD5rCOtg==</latexit><latexit sha1_base64="8TsHOsRdDrVvS6tIPGiXwHHuLD0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghePFUxbaEPZbDft0s0m7E6EGvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337k2ohEPeAk5UFMh0pEglG0kt974kj71Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kD5rCOtg==</latexit>


