
Quasi 1-D Euler equation

• Governing Equation

• Spatial discretization: a finite-volume method
• Time integrator: implicit Roe method
• Parameter: exit-pressure increase & Mach number at the middle
• Training set:
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!Orthonormal factor matrices; Accuracy under control
!Guaranteed to be linearly independent
"Number of unknowns in ROM: 
" It suffers from the curse of dimensionality

• Core tensor:

• Reduced basis vector:

!Reduced basis vector: 
!Orthonormal factor matrices; linearly independent
!Core tensors:  
!Number of unknowns in ROM : 

!Does not suffer from the curse of dimensionality

Spatiotemporal trial subspace

• Typical ROM methods apply spatial projection

! Reduces spatial complexity
" Does not reduce the temporal complexity: 

large number of time steps
" Error bounds grow exponentially in time

Motivation

• Main idea: space—time projection to fully discrete, implicit nonlinear 
ODE models

• Projection: Least-squares Petrov–Galerkin to space–time discrete residual
• Hyper-reduction: Sample elements of the space–time discrete residual
• Tensor decomposition: multi-array data decomposition

Proposed method

Full-order model Numerical experiments

Conclusions

! Complexity is independent of both space and time
! Slower time growth in error bound
! Amenable to any time integrator
! Showed a great potential of tensor decomposition
" Offline cost is expensive
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Space–time reduced order model for dynamical systems

• Explicit time integration with larger time steps in ROMs [Krysl et al., 2001]

" Limited realizable speedup; not applicable to stiff systems 
• Space–time finite–element full-order models [Yano, 2014]

! Error bounds grow linearly in time
" Require a different full-order-model formulation; not always practical

Existing work

• System of nonlinear ordinary differential equations (ODEs)

where                                                      is the state,                                       the initial condition,  
is a (non-)linear velocity, and                      is a parameter vector.
• Discrete residual at time step n (linear multistep schemes):

where        is the time step, the coefficients       and      define a specific linear multistep scheme.

dw
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• Space–time discrete-residual minimization

• ST-LSPG:
• ST-Collocation:
• ST-GNAT:

• Backward Euler time integration

! grows polynomially in time with degree of 3/2

Spatiotemporal error bound

1D Burgers’ equation

• Governing equations

• Spatial discretization: a finite-volume method
• Time integrator: Backward-Euler method
• Parameter:                                                                  ,     
• Training set:

Spatiotemporal LSPG projection

• Solution approximation:

- # degrees of freedom:

Tucker decomposition

Figure 1. Spatiotemporal GNAT

Figure 3. Pareto front, 

Figure 2.                  ,                 ,  
GNAT: 
GNAT-ST1:                 ,                  ,                     ,

GNAT-ST2:                 ,                  ,                     ,   

Figure 7. Pareto front, 
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ŷ

������
Gr̄

0

@wref ⌦ 1Nt +
nsX

i=1

ni
tX

j=1

( i
j ⌦ �i)ŷij
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Table 3. Accuracy and speedup

Table 1. Accuracy and speedup

x0 1

Supersonic inlet

Flow

A(x)

Dtrain = {1.7 + 0.01i}3i=0 ⌦ {1.7, 1.72}

Figure 6. Schematic figure of converging-diverging nozzle 
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C
<latexit sha1_base64="kSCrbNfwmocZqO5nwb3FFoj0ZjY=">AAAB+HicbVC7TsMwFL3hWcqjAUYWiwqJqUpY6EalLowF0YfUVpXjOK1Vx45sB6lE/RIWBhBiZWLiI9j4G5y2A7QcyfLROffKxydIONPG876dtfWNza3twk5xd2//oOQeHrW0TBWhTSK5VJ0Aa8qZoE3DDKedRFEcB5y2g3E999v3VGkmxZ2ZJLQf46FgESPYWGnglnqB5KGexPbK6tPiwC17FW8GtEr8BSlffX7cgkVj4H71QknSmApDONa663uJ6WdYGUY4nRZ7qaYJJmM8pF1LBY6p7mez4FN0ZpUQRVLZIwyaqb83MhzrPJudjLEZ6WUvF//zuqmJqv2MiSQ1VJD5Q1HKkZEobwGFTFFi+MQSTBSzWREZYYWJsV3lJfjLX14lrYuK71X8G69cq8IcBTiBUzgHHy6hBtfQgCYQSOERnuHFeXCenFfnbT665ix2juEPnPcfbreVEg==</latexit><latexit sha1_base64="Ob/5htY/w0ZGhKH9b7fA+px6xhU=">AAAB+HicbVDLSgMxFL3js9ZHR10KEiyCqzLjxu4sdOOyBfuAtpRMJtOGZiZDkhHq0KVf4caFIm5ddeVHuPMb/AkzbRfaeiDkcM695OR4MWdKO86Xtba+sbm1ndvJ7+7tHxTsw6OmEokktEEEF7LtYUU5i2hDM81pO5YUhx6nLW9UzfzWHZWKiehWj2PaC/EgYgEjWBupbxe6nuC+GofmSquTfN8uOiVnBrRK3AUpXn9M698Pp9Na3/7s+oIkIY004VipjuvEupdiqRnhdJLvJorGmIzwgHYMjXBIVS+dBZ+gc6P4KBDSnEijmfp7I8WhyrKZyRDroVr2MvE/r5PooNxLWRQnmkZk/lCQcKQFylpAPpOUaD42BBPJTFZEhlhiok1XWQnu8pdXSfOy5Dolt+4UK2WYIwcncAYX4MIVVOAGatAAAgk8wjO8WPfWk/Vqvc1H16zFzjH8gfX+A3iyl1c=</latexit><latexit sha1_base64="Ob/5htY/w0ZGhKH9b7fA+px6xhU=">AAAB+HicbVDLSgMxFL3js9ZHR10KEiyCqzLjxu4sdOOyBfuAtpRMJtOGZiZDkhHq0KVf4caFIm5ddeVHuPMb/AkzbRfaeiDkcM695OR4MWdKO86Xtba+sbm1ndvJ7+7tHxTsw6OmEokktEEEF7LtYUU5i2hDM81pO5YUhx6nLW9UzfzWHZWKiehWj2PaC/EgYgEjWBupbxe6nuC+GofmSquTfN8uOiVnBrRK3AUpXn9M698Pp9Na3/7s+oIkIY004VipjuvEupdiqRnhdJLvJorGmIzwgHYMjXBIVS+dBZ+gc6P4KBDSnEijmfp7I8WhyrKZyRDroVr2MvE/r5PooNxLWRQnmkZk/lCQcKQFylpAPpOUaD42BBPJTFZEhlhiok1XWQnu8pdXSfOy5Dolt+4UK2WYIwcncAYX4MIVVOAGatAAAgk8wjO8WPfWk/Vqvc1H16zFzjH8gfX+A3iyl1c=</latexit><latexit sha1_base64="LvA1kUVm0hsIBA3aJ0XKvLCRAbY=">AAAB+HicbVC7TsMwFL3hWcqjAUYWiwqJqUpY6FipC2OR6ENqo8pxnNaqY0e2g1SifgkLAwix8ils/A1OmwFajmT56Jx75eMTppxp43nfztb2zu7efuWgenh0fFJzT896WmaK0C6RXKpBiDXlTNCuYYbTQaooTkJO++GsXfj9R6o0k+LBzFMaJHgiWMwINlYau7VRKHmk54m98vaiOnbrXsNbAm0SvyR1KNEZu1+jSJIsocIQjrUe+l5qghwrwwini+oo0zTFZIYndGipwAnVQb4MvkBXVolQLJU9wqCl+nsjx4kustnJBJupXvcK8T9vmJm4GeRMpJmhgqweijOOjERFCyhiihLD55ZgopjNisgUK0yM7aoowV//8ibp3TR8r+Hfe/VWs6yjAhdwCdfgwy204A460AUCGTzDK7w5T86L8+58rEa3nHLnHP7A+fwBsCqTCw==</latexit>

G
<latexit sha1_base64="ueJ59FWWWWsI9xKMMM6lnYqZRYk=">AAACAnicbVDLSsNAFL2xPmp9RV2Jm8EiuCqJG7ssuNBlBfuANpTJZNIOnUzCzEQoIbjxQ7px40IRt36FO//GSduFtl4Y5nDOvdxzj59wprTjfFtrpfWNza3ydmVnd2//wD48aqs4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH18XeueBSsVica8nCfUiPBQsZARrQw3sk74f80BNIvNl/QjrEcE8u8nzysCuOjVnVmgVuAtQbZSmyRQAmgP7qx/EJI2o0IRjpXquk2gvw1Izwmle6aeKJpiM8ZD2DBQ4osrLZifk6NwwAQpjaZ7QaMb+nshwpAqXprMwqZa1gvxP66U6rHsZE0mqqSDzRWHKkY5RkQcKmKRE84kBmEhmvCIywhITbVIrQnCXT14F7cua69TcO5NGHeZVhlM4gwtw4QoacAtNaAGBR3iGV3iznqwX6936mLeuWYuZY/hT1ucPcl2ZlA==</latexit><latexit sha1_base64="4MRMohLpVI3MmFf4QxQwpTSpKJU=">AAACAnicbVC7SgNBFJ1NfMT4WrUSm8EgWIVdG1MGLLSMYB6QXcLs7CQZMjuzzMwKYVls/BAbGwtFbCwEO1vBzr9xNkmhiReGOZxzL/fcE8SMKu0431ahuLS8slpaK69vbG5t2zu7LSUSiUkTCyZkJ0CKMMpJU1PNSCeWBEUBI+1gdJbr7WsiFRX8So9j4kdowGmfYqQN1bP3vUCwUI0j86VehPQQI5aeZ1m5Z1ecqjMpuAjcGajUi3fx6+f7R6Nnf3mhwElEuMYMKdV1nVj7KZKaYkayspcoEiM8QgPSNZCjiCg/nZyQwSPDhLAvpHlcwwn7eyJFkcpdms7cpJrXcvI/rZvofs1PKY8TTTieLuonDGoB8zxgSCXBmo0NQFhS4xXiIZIIa5NaHoI7f/IiaJ1UXafqXpo0amBaJXAADsExcMEpqIML0ABNgMENuAeP4Mm6tR6sZ+tl2lqwZjN74E9Zbz+vC5wA</latexit><latexit sha1_base64="4MRMohLpVI3MmFf4QxQwpTSpKJU=">AAACAnicbVC7SgNBFJ1NfMT4WrUSm8EgWIVdG1MGLLSMYB6QXcLs7CQZMjuzzMwKYVls/BAbGwtFbCwEO1vBzr9xNkmhiReGOZxzL/fcE8SMKu0431ahuLS8slpaK69vbG5t2zu7LSUSiUkTCyZkJ0CKMMpJU1PNSCeWBEUBI+1gdJbr7WsiFRX8So9j4kdowGmfYqQN1bP3vUCwUI0j86VehPQQI5aeZ1m5Z1ecqjMpuAjcGajUi3fx6+f7R6Nnf3mhwElEuMYMKdV1nVj7KZKaYkayspcoEiM8QgPSNZCjiCg/nZyQwSPDhLAvpHlcwwn7eyJFkcpdms7cpJrXcvI/rZvofs1PKY8TTTieLuonDGoB8zxgSCXBmo0NQFhS4xXiIZIIa5NaHoI7f/IiaJ1UXafqXpo0amBaJXAADsExcMEpqIML0ABNgMENuAeP4Mm6tR6sZ+tl2lqwZjN74E9Zbz+vC5wA</latexit><latexit sha1_base64="96JiXjxp9oPUZyiSiVjJcf8sKUE=">AAACAnicbVDLSsNAFL2pr1pfUVfiZrAIrkrixi4LLnRZwT6gDWUymbRDJ5kwMxFKCG78FTcuFHHrV7jzb5y0WWjrhWEO59zLPff4CWdKO863VVlb39jcqm7Xdnb39g/sw6OuEqkktEMEF7LvY0U5i2lHM81pP5EURz6nPX96Xei9ByoVE/G9niXUi/A4ZiEjWBtqZJ8MfcEDNYvMlw0jrCcE8+wmz2sju+40nHmhVeCWoA5ltUf21zAQJI1orAnHSg1cJ9FehqVmhNO8NkwVTTCZ4jEdGBjjiCovm5+Qo3PDBCgU0rxYozn7eyLDkSpcms7CpFrWCvI/bZDqsOllLE5STWOyWBSmHGmBijxQwCQlms8MwEQy4xWRCZaYaJNaEYK7fPIq6F42XKfh3jn1VrOMowqncAYX4MIVtOAW2tABAo/wDK/wZj1ZL9a79bForVjlzDH8KevzB9Dvl6E=</latexit>
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G 2 RRa⇥Rb⇥Rc
<latexit sha1_base64="XB19BtzkgXm8XXFgpc4xRDBSQDc="></latexit><latexit sha1_base64="i3zpFiHRBEiOAYeetcL8IuOD3I0="></latexit><latexit sha1_base64="i3zpFiHRBEiOAYeetcL8IuOD3I0="></latexit><latexit sha1_base64="WBwHHeQ8bearaWORf9XU2TY50D0=">AAACLXicbVDLSsNAFJ3UV62vqEs3g0VwVRI3dllQ0GUt9gFNDJPJtB06mYSZiVBCfsiNvyKCi4q49TecpAG19cIwh3Pu5d5z/JhRqSxrblTW1jc2t6rbtZ3dvf0D8/CoJ6NEYNLFEYvEwEeSMMpJV1HFyCAWBIU+I31/epXr/UciJI34vZrFxA3RmNMRxUhpyjOvHT9igZyF+kudEKkJRiy9yTLoUA4LwvfTTvaQdjwEHUVDImHH838gzmqeWbcaVlFwFdglqIOy2p756gQRTkLCFWZIyqFtxcpNkVAUM5LVnESSGOEpGpOhhhzpVW5auM3gmWYCOIqEflzBgv09kaJQ5oZ0Z36+XNZy8j9tmKhR000pjxNFOF4sGiUMqgjm0cGACoIVm2mAsKD6VognSCCsdMB5CPay5VXQu2jYVsO+s+qtZhlHFZyAU3AObHAJWuAWtEEXYPAEXsAcvBvPxpvxYXwuWitGOXMM/pTx9Q21d6jh</latexit>

Ra ⇥Rb ⇥Rc
<latexit sha1_base64="iKfNhpXKUzUu3kFPvUeHwMH236M=">AAACA3icbZDNSsNAFIVv6l+tVqPudDNYBFclcWOXBTcua7E/0IYwmU7aoZNJmJkIJRTc+CpuXCji1o2P4M63cdIW1NYDAx/n3sude4KEM6Ud58sqrK1vbG4Vt0s7u+W9ffvgsK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHyV1zt3VCoWi1s9SagX4aFgISNYG8u3j5s+Rn3NIqpQ0w9+kJR8u+JUnZnQKrgLqNTLHykCgIZvf/YHMUkjKjThWKme6yTay7DUjHA6LfVTRRNMxnhIewYFNpu8bHbDFJ0ZZ4DCWJonNJq5vycyHCk1iQLTGWE9Usu13Pyv1kt1WPMyJpJUU0Hmi8KUIx2jPBA0YJISzScGMJHM/BWREZaYaBNbHoK7fPIqtC+qrlN1b0waNZirCCdwCufgwiXU4Roa0AIC9/AIz/BiPVhP1qv1Nm8tWIuZI/gj6/0bLIaYBA==</latexit><latexit sha1_base64="owI9QUarkK2TSRTo4xVtndqwY8w=">AAACA3icbZDLSsNAFIZPvNZoNepON4Ol4KokbuyyIIjLWuwF2hAm00k7dHJhZiKUUHDjq3TjQhG3bnwEd76Nk7agtv4w8PGfczhzfj/hTCrb/jLW1jc2t7YLO+buXnH/wDo8ask4FYQ2Scxj0fGxpJxFtKmY4rSTCIpDn9O2P7rK6+17KiSLozs1Tqgb4kHEAkaw0pZnnTQ8jHqKhVSihuf/IDE9q2RX7JnQKjgLKNWKH2n52pzWPeuz149JGtJIEY6l7Dp2otwMC8UIpxOzl0qaYDLCA9rVGGG9yc1mN0xQWTt9FMRCv0ihmft7IsOhlOPQ150hVkO5XMvN/2rdVAVVN2NRkioakfmiIOVIxSgPBPWZoETxsQZMBNN/RWSIBSZKx5aH4CyfvAqti4pjV5xbnUYV5irAKZzBOThwCTW4gTo0gcADTOEZXoxH48l4Nd7mrWvGYuYY/sh4/wZ7kZj/</latexit><latexit sha1_base64="owI9QUarkK2TSRTo4xVtndqwY8w=">AAACA3icbZDLSsNAFIZPvNZoNepON4Ol4KokbuyyIIjLWuwF2hAm00k7dHJhZiKUUHDjq3TjQhG3bnwEd76Nk7agtv4w8PGfczhzfj/hTCrb/jLW1jc2t7YLO+buXnH/wDo8ask4FYQ2Scxj0fGxpJxFtKmY4rSTCIpDn9O2P7rK6+17KiSLozs1Tqgb4kHEAkaw0pZnnTQ8jHqKhVSihuf/IDE9q2RX7JnQKjgLKNWKH2n52pzWPeuz149JGtJIEY6l7Dp2otwMC8UIpxOzl0qaYDLCA9rVGGG9yc1mN0xQWTt9FMRCv0ihmft7IsOhlOPQ150hVkO5XMvN/2rdVAVVN2NRkioakfmiIOVIxSgPBPWZoETxsQZMBNN/RWSIBSZKx5aH4CyfvAqti4pjV5xbnUYV5irAKZzBOThwCTW4gTo0gcADTOEZXoxH48l4Nd7mrWvGYuYY/sh4/wZ7kZj/</latexit><latexit sha1_base64="b2kWE3N+SZ12J4tdHMjKQw8EtL0=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFcFUSN3ZZcOOyFnuBNoTJdNIOnUzCzIlQQsGNr+LGhSJufQl3vo2TNqC2/jDw8Z9zOHP+IBFcg+N8WaW19Y3NrfJ2ZWd3b//APjzq6DhVlLVpLGLVC4hmgkvWBg6C9RLFSBQI1g0m13m9e8+U5rG8g2nCvIiMJA85JWAs3z5p+QQPgEdM45Yf/CCt+HbVqTlz4VVwC6iiQk3f/hwMY5pGTAIVROu+6yTgZUQBp4LNKoNUs4TQCRmxvkFJzCYvm98ww+fGGeIwVuZJwHP390RGIq2nUWA6IwJjvVzLzf9q/RTCupdxmaTAJF0sClOBIcZ5IHjIFaMgpgYIVdz8FdMxUYSCiS0PwV0+eRU6lzXXqbm3TrVRL+Ioo1N0hi6Qi65QA92gJmojih7QE3pBr9aj9Wy9We+L1pJVzByjP7I+vgH02ZZg</latexit>

Canonical Polyadic decomposition

• Reduced basis vector: 
"May result in linearly dependent basis
"Numerically unstable; hard to control accuracy
!Number of unknowns in ROM : 
!Dose not suffer from the curse of dimensionality

⇡<latexit sha1_base64="K65TDXlAPHR0YPkwOzpNQAjI5G8=">AAAB73icbZDLTgIxFIbP4A3xhrp000hMXJEZN7KTxI1LNHJJgJBO6UBDp61tx0gmvIQbFxrj1jdw5UO4823sAAsF/6TJl/8/Jz3nhIozY33/28utrK6tb+Q3C1vbO7t7xf2DhpGJJrROJJe6FWJDORO0bpnltKU0xXHIaTMcXWZ5855qw6S4tWNFuzEeCBYxgq2zWh2slJYPhV6x5Jf9qdAyBHMoXXx+3IBTrVf86vQlSWIqLOHYmHbgK9tNsbaMcDopdBJDFSYjPKBthwLH1HTT6bwTdOKcPoqkdk9YNHV/d6Q4NmYch64yxnZoFrPM/C9rJzaqdFMmVGKpILOPooQjK1G2POozTYnlYweYaOZmRWSINSbWnSg7QrC48jI0zsqBXw6u/VK1AjPl4QiO4RQCOIcqXEEN6kCAwyM8w4t35z15r97brDTnzXsO4Y+89x+Eu5HD</latexit><latexit sha1_base64="Tj66N6Q1BLbOsnB19KOSSa0JnEU=">AAAB73icbZDLSgMxFIbP1Futt6pLQYJFcFVm3NidBTcuW7AXaIeSSdM2NJOMSUYsQ5e+gBsXirj1DbryIdz5DL6EmbYLbf0h8PH/55BzThBxpo3rfjmZldW19Y3sZm5re2d3L79/UNcyVoTWiORSNQOsKWeC1gwznDYjRXEYcNoIhldp3rijSjMpbswoon6I+4L1GMHGWs02jiIl73OdfMEtulOhZfDmULj8mFS/H44nlU7+s92VJA6pMIRjrVueGxk/wcowwuk41441jTAZ4j5tWRQ4pNpPpvOO0al1uqgnlX3CoKn7uyPBodajMLCVITYDvZil5n9ZKza9kp8wEcWGCjL7qBdzZCRKl0ddpigxfGQBE8XsrIgMsMLE2BOlR/AWV16G+nnRc4te1S2USzBTFo7gBM7AgwsowzVUoAYEODzCM7w4t86T8+q8zUozzrznEP7Ief8BjraUCA==</latexit><latexit sha1_base64="Tj66N6Q1BLbOsnB19KOSSa0JnEU=">AAAB73icbZDLSgMxFIbP1Futt6pLQYJFcFVm3NidBTcuW7AXaIeSSdM2NJOMSUYsQ5e+gBsXirj1DbryIdz5DL6EmbYLbf0h8PH/55BzThBxpo3rfjmZldW19Y3sZm5re2d3L79/UNcyVoTWiORSNQOsKWeC1gwznDYjRXEYcNoIhldp3rijSjMpbswoon6I+4L1GMHGWs02jiIl73OdfMEtulOhZfDmULj8mFS/H44nlU7+s92VJA6pMIRjrVueGxk/wcowwuk41441jTAZ4j5tWRQ4pNpPpvOO0al1uqgnlX3CoKn7uyPBodajMLCVITYDvZil5n9ZKza9kp8wEcWGCjL7qBdzZCRKl0ddpigxfGQBE8XsrIgMsMLE2BOlR/AWV16G+nnRc4te1S2USzBTFo7gBM7AgwsowzVUoAYEODzCM7w4t86T8+q8zUozzrznEP7Ief8BjraUCA==</latexit><latexit sha1_base64="cR0bBxoh9Ktf7a4IYkPJjvie9uU=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9n1Yo8FLx4r2A9ol5JNs21oNolJVixL/4QXD4p49e9489+YbfegrQ8GHu/NMDMvUpwZ6/vfXmljc2t7p7xb2ds/ODyqHp90jEw1oW0iudS9CBvKmaBtyyynPaUpTiJOu9H0Jve7j1QbJsW9nSkaJngsWMwItk7qDbBSWj5VhtWaX/cXQOskKEgNCrSG1a/BSJI0ocISjo3pB76yYYa1ZYTTeWWQGqowmeIx7TsqcEJNmC3unaMLp4xQLLUrYdFC/T2R4cSYWRK5zgTbiVn1cvE/r5/auBFmTKjUUkGWi+KUIytR/jwaMU2J5TNHMNHM3YrIBGtMrIsoDyFYfXmddK7qgV8P7vxas1HEUYYzOIdLCOAamnALLWgDAQ7P8Apv3oP34r17H8vWklfMnMIfeJ8/xi6PvA==</latexit>

a1
<latexit sha1_base64="3ymam6fjeGuePuCc7Dcj2hi7L7o=">AAAB+nicbVC9TsMwGPzCbykUWhhZLCokpiphoWMlFsYi0R+pjSLHcVqrjh3ZDqgKfRQWBhBi5Ql4BDbeBqftAC0nWT7dfZ98vjDlTBvX/XY2Nre2d3ZLe+X9g8rhUbV23NUyU4R2iORS9UOsKWeCdgwznPZTRXESctoLJ9eF37unSjMp7sw0pX6CR4LFjGBjpaBaG4aSR3qa2CvHs8ArB9W623DnQOvEW5J6q/KZIQBoB9WvYSRJllBhCMdaDzw3NX6OlWGE01l5mGmaYjLBIzqwVOCEaj+fR5+hc6tEKJbKHmHQXP29keNEF+nsZILNWK96hfifN8hM3PRzJtLMUEEWD8UZR0aiogcUMUWJ4VNLMFHMZkVkjBUmxrZVlOCtfnmddC8bntvwbm0bTVigBKdwBhfgwRW04Aba0AECD/AEL/DqPDrPzpvzvhjdcJY7J/AHzscPRuGVcQ==</latexit><latexit sha1_base64="AnrseDfMWDf6gm4PNvwO1xmQ6DY=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVeOZoFnB07NbbgLwE3irUitVfnM6jf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwbpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqXDc9teHemjSZYogzOwDm4AB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Mla7VzCv7A+vgBleyWbA==</latexit><latexit sha1_base64="AnrseDfMWDf6gm4PNvwO1xmQ6DY=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVeOZoFnB07NbbgLwE3irUitVfnM6jf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwbpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqXDc9teHemjSZYogzOwDm4AB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Mla7VzCv7A+vgBleyWbA==</latexit><latexit sha1_base64="OpC+2eitGZw5SHIASkRj8Nq5OL0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokJiqhIWOlZiYSwSfUhtFTmO01p17Mh2QFXop7AwgBArX8LG3+C0GaDlSJaPzrlXPj5hypk2nvftbGxube/sVvaq+weHR8du7aSrZaYI7RDJpeqHWFPOBO0YZjjtp4riJOS0F05vCr/3QJVmUtybWUpHCR4LFjOCjZUCtzYMJY/0LLFXjueBXw3cutfwFkDrxC9JHUq0A/drGEmSJVQYwrHWA99LzSjHyjDC6bw6zDRNMZniMR1YKnBC9ShfRJ+jC6tEKJbKHmHQQv29keNEF+nsZILNRK96hfifN8hM3BzlTKSZoYIsH4ozjoxERQ8oYooSw2eWYKKYzYrIBCtMjG2rKMFf/fI66V41fK/h33n1VrOsowJncA6X4MM1tOAW2tABAo/wDK/w5jw5L86787Ec3XDKnVP4A+fzBw9Dk80=</latexit>

b1
<latexit sha1_base64="oIfF/40eRkAkJwl3fNA58YzZrQM=">AAAB+nicbVC9TsMwGPzCbykUWhhZLCokpiphoWMlFsYi0R+pjSLHcVqrjh3ZDqgKfRQWBhBi5Ql4BDbeBqftAC0nWT7dfZ98vjDlTBvX/XY2Nre2d3ZLe+X9g8rhUbV23NUyU4R2iORS9UOsKWeCdgwznPZTRXESctoLJ9eF37unSjMp7sw0pX6CR4LFjGBjpaBaG4aSR3qa2CsPZ4FXDqp1t+HOgdaJtyT1VuUzQwDQDqpfw0iSLKHCEI61HnhuavwcK8MIp7PyMNM0xWSCR3RgqcAJ1X4+jz5D51aJUCyVPcKgufp7I8eJLtLZyQSbsV71CvE/b5CZuOnnTKSZoYIsHoozjoxERQ8oYooSw6eWYKKYzYrIGCtMjG2rKMFb/fI66V42PLfh3do2mrBACU7hDC7AgytowQ20oQMEHuAJXuDVeXSenTfnfTG64Sx3TuAPnI8fSGmVcg==</latexit><latexit sha1_base64="ojDHTuXhcNHv6kHWDN5Q4HmrRvk=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVcezgLPDpya23AXgJvEW5Faq/KZ1W/seTtwvoaRwFlCuMYMKTXw3FT7OZKaYkZm9jBTJEV4gkZkYChHCVF+vog+g3WjRDAW0hyu4UL9vZGjRBXpzGSC9Fite4X4nzfIdNz0c8rTTBOOlw/FGYNawKIHGFFJsGZTQxCW1GSFeIwkwtq0VZTgrX95k3QvG57b8O5MG02wRBmcgXNwATxwBVrgFrRBB2DwCJ7BHLxaT9aL9Wa9L0dL1mrnFPyB9fEDl3SWbQ==</latexit><latexit sha1_base64="ojDHTuXhcNHv6kHWDN5Q4HmrRvk=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVcezgLPDpya23AXgJvEW5Faq/KZ1W/seTtwvoaRwFlCuMYMKTXw3FT7OZKaYkZm9jBTJEV4gkZkYChHCVF+vog+g3WjRDAW0hyu4UL9vZGjRBXpzGSC9Fite4X4nzfIdNz0c8rTTBOOlw/FGYNawKIHGFFJsGZTQxCW1GSFeIwkwtq0VZTgrX95k3QvG57b8O5MG02wRBmcgXNwATxwBVrgFrRBB2DwCJ7BHLxaT9aL9Wa9L0dL1mrnFPyB9fEDl3SWbQ==</latexit><latexit sha1_base64="iXX+B0bFQgRmPjQJ6ltuLMBnaGA=">AAAB+nicbVC7TsMwFL3hWcorhZHFokJiqhIWOlZiYSwSfUhtFTmO01p17Mh2QFXop7AwgBArX8LG3+C0GaDlSJaPzrlXPj5hypk2nvftbGxube/sVvaq+weHR8du7aSrZaYI7RDJpeqHWFPOBO0YZjjtp4riJOS0F05vCr/3QJVmUtybWUpHCR4LFjOCjZUCtzYMJY/0LLFXHs4Dvxq4da/hLYDWiV+SOpRoB+7XMJIkS6gwhGOtB76XmlGOlWGE03l1mGmaYjLFYzqwVOCE6lG+iD5HF1aJUCyVPcKghfp7I8eJLtLZyQSbiV71CvE/b5CZuDnKmUgzQwVZPhRnHBmJih5QxBQlhs8swUQxmxWRCVaYGNtWUYK/+uV10r1q+F7Dv/PqrWZZRwXO4BwuwYdraMEttKEDBB7hGV7hzXlyXpx352M5uuGUO6fwB87nDxDLk84=</latexit>

c1
<latexit sha1_base64="GQe2z3L0r3TYObONFqp+fHHoDS8=">AAAB+nicbVC9TsMwGPzCbykUWhhZLCokpiphoWMlFsYi0R+pjSLHcVqrjh3ZDqgKfRQWBhBi5Ql4BDbeBqftAC0nWT7dfZ98vjDlTBvX/XY2Nre2d3ZLe+X9g8rhUbV23NUyU4R2iORS9UOsKWeCdgwznPZTRXESctoLJ9eF37unSjMp7sw0pX6CR4LFjGBjpaBaG4aSR3qa2Csns8ArB9W623DnQOvEW5J6q/KZIQBoB9WvYSRJllBhCMdaDzw3NX6OlWGE01l5mGmaYjLBIzqwVOCEaj+fR5+hc6tEKJbKHmHQXP29keNEF+nsZILNWK96hfifN8hM3PRzJtLMUEEWD8UZR0aiogcUMUWJ4VNLMFHMZkVkjBUmxrZVlOCtfnmddC8bntvwbm0bTVigBKdwBhfgwRW04Aba0AECD/AEL/DqPDrPzpvzvhjdcJY7J/AHzscPSfGVcw==</latexit><latexit sha1_base64="afyLndwCV2eL46X/5avS/iapqyo=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVeOZ4FnB07NbbgLwE3irUitVfnM6jf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwbpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqXDc9teHemjSZYogzOwDm4AB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Mla7VzCv7A+vgBmPyWbg==</latexit><latexit sha1_base64="afyLndwCV2eL46X/5avS/iapqyo=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVeOZ4FnB07NbbgLwE3irUitVfnM6jf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwbpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqXDc9teHemjSZYogzOwDm4AB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Mla7VzCv7A+vgBmPyWbg==</latexit><latexit sha1_base64="kp1HRcPUrMt3X0Yu/jvcTsXNttY=">AAAB+nicbVC7TsMwFL3hWcorhZHFokJiqhIWOlZiYSwSfUhtFTmO01p17Mh2QFXop7AwgBArX8LG3+C0GaDlSJaPzrlXPj5hypk2nvftbGxube/sVvaq+weHR8du7aSrZaYI7RDJpeqHWFPOBO0YZjjtp4riJOS0F05vCr/3QJVmUtybWUpHCR4LFjOCjZUCtzYMJY/0LLFXTuaBXw3cutfwFkDrxC9JHUq0A/drGEmSJVQYwrHWA99LzSjHyjDC6bw6zDRNMZniMR1YKnBC9ShfRJ+jC6tEKJbKHmHQQv29keNEF+nsZILNRK96hfifN8hM3BzlTKSZoYIsH4ozjoxERQ8oYooSw2eWYKKYzYrIBCtMjG2rKMFf/fI66V41fK/h33n1VrOsowJncA6X4MM1tOAW2tABAo/wDK/w5jw5L86787Ec3XDKnVP4A+fzBxJTk88=</latexit>

+
<latexit sha1_base64="o66E4VT8ExOekCSETilkPk12W8g=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBAEIex6MceAF49RzAOSJcxOepMhs7PLzKwQlvyBFw+KePUP/AK/wZsf4t3ZJAdNLGgoqrrp7goSwbVx3S9nZXVtfWOzsFXc3tnd2y8dHDZ1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLrK/dY9Ks1jeWfGCfoRHUgeckaNlW7Pi71S2a24U5Bl4s1JuQbf7x8AUO+VPrv9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfTS+dkFOr9EkYK1vSkKn6eyKjkdbjKLCdETVDvejl4n9eJzVh1c+4TFKDks0WhakgJib526TPFTIjxpZQpri9lbAhVZQZG04egrf48jJpXlQ8t+Ld2DSqMEMBjuEEzsCDS6jBNdShAQxCeIAneHZGzqPz4rzOWlec+cwR/IHz9gM1uo9c</latexit><latexit sha1_base64="u5BNz75MX8VtJtgJ2TQD50LgHEg=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXizkGvAheopgHJCHMTmbjkNnZZaZXCEv+wIsHRbz6B36K5OKHeHc2yUETCxqKqm66u/xYCoOu++XkVlbX1jfym4Wt7Z3dveL+QcNEiWa8ziIZ6ZZPDZdC8ToKlLwVa05DX/KmP7zM/OYD10ZE6g5HMe+GdKBEIBhFK92eFXrFklt2pyDLxJuTUhW+PyaT3HWtV/zs9COWhFwhk9SYtufG2E2pRsEkHxc6ieExZUM64G1LFQ256abTS8fkxCp9EkTalkIyVX9PpDQ0ZhT6tjOkeG8WvUz8z2snGFS6qVBxglyx2aIgkQQjkr1N+kJzhnJkCWVa2FsJu6eaMrThZCF4iy8vk8Z52XPL3o1NowIz5OEIjuEUPLiAKlxBDerAIIBHeIYXZ+g8Oa/O26w158xnDuEPnPcf00iQkQ==</latexit><latexit sha1_base64="u5BNz75MX8VtJtgJ2TQD50LgHEg=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXizkGvAheopgHJCHMTmbjkNnZZaZXCEv+wIsHRbz6B36K5OKHeHc2yUETCxqKqm66u/xYCoOu++XkVlbX1jfym4Wt7Z3dveL+QcNEiWa8ziIZ6ZZPDZdC8ToKlLwVa05DX/KmP7zM/OYD10ZE6g5HMe+GdKBEIBhFK92eFXrFklt2pyDLxJuTUhW+PyaT3HWtV/zs9COWhFwhk9SYtufG2E2pRsEkHxc6ieExZUM64G1LFQ256abTS8fkxCp9EkTalkIyVX9PpDQ0ZhT6tjOkeG8WvUz8z2snGFS6qVBxglyx2aIgkQQjkr1N+kJzhnJkCWVa2FsJu6eaMrThZCF4iy8vk8Z52XPL3o1NowIz5OEIjuEUPLiAKlxBDerAIIBHeIYXZ+g8Oa/O26w158xnDuEPnPcf00iQkQ==</latexit><latexit sha1_base64="CiZOL88Mr77bsllhDASupKGIXkM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEErixR4LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+NmzYHbX0w8Hhvhpl5QSKFQdf9dkobm1vbO+Xdyt7+weFR9fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3uZ+94lrI2L1iLOE+xEdKxEKRtFKD1eVYbXm1t0FyDrxClKDAq1h9WswilkacYVMUmP6npugn1GNgkk+rwxSwxPKpnTM+5YqGnHjZ4tL5+TCKiMSxtqWQrJQf09kNDJmFgW2M6I4MateLv7n9VMMG34mVJIiV2y5KEwlwZjkb5OR0JyhnFlCmRb2VsImVFOGNpw8BG/15XXSua57bt27d2vNRhFHGc7gHC7Bgxtowh20oA0MQniGV3hzps6L8+58LFtLTjFzCn/gfP4AoXqMtQ==</latexit> + · · ·+

<latexit sha1_base64="GE84W1RPEiTzsNfcgaZcw0x5GVI=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0EQAmHXxpQBG8sI5oHJEmZnZ5MhszPLzKwQlvyFjYUitnZ+gd9g54fYO5uk0MQDFw7n3Mu99wQJZ9q47pdTWFvf2Nwqbpd2dvf2D8qHR20tU0Voi0guVTfAmnImaMsww2k3URTHAaedYHyV+517qjST4tZMEurHeChYxAg2Vrqr9kkojUbV0qBccWvuDGiVeAtSacD3+wcANAflz34oSRpTYQjHWvc8NzF+hpVhhNNpqZ9qmmAyxkPas1TgmGo/m108RWdWCVEklS1h0Ez9PZHhWOtJHNjOGJuRXvZy8T+vl5qo7mdMJKmhgswXRSlHRqL8fRQyRYnhE0swUczeisgIK0yMDSkPwVt+eZW0L2qeW/NubBp1mKMIJ3AK5+DBJTTgGprQAgICHuAJnh3tPDovzuu8teAsZo7hD5y3H52BknA=</latexit><latexit sha1_base64="YGRxlN6oIw8pRdnTOI4sbYcvoog=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0EQAmHXxpQBG8EmgnlgsoTZ2dlkyOzMMjMrhCV/YWOhiK2dnyJp/BB7J49CEw9cOJxzL/feEyScaeO6X05ubX1jcyu/XdjZ3ds/KB4eNbVMFaENIrlU7QBrypmgDcMMp+1EURwHnLaC4dXUbz1QpZkUd2aUUD/GfcEiRrCx0n25S0JpNCoXesWSW3FnQKvEW5BSDb4/JpPcTb1X/OyGkqQxFYZwrHXHcxPjZ1gZRjgdF7qppgkmQ9ynHUsFjqn2s9nFY3RmlRBFUtkSBs3U3xMZjrUexYHtjLEZ6GVvKv7ndVITVf2MiSQ1VJD5oijlyEg0fR+FTFFi+MgSTBSztyIywAoTY0OahuAtv7xKmhcVz614tzaNKsyRhxM4hXPw4BJqcA11aAABAY/wDC+Odp6cV+dt3ppzFjPH8AfO+w87HpOl</latexit><latexit sha1_base64="YGRxlN6oIw8pRdnTOI4sbYcvoog=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0EQAmHXxpQBG8EmgnlgsoTZ2dlkyOzMMjMrhCV/YWOhiK2dnyJp/BB7J49CEw9cOJxzL/feEyScaeO6X05ubX1jcyu/XdjZ3ds/KB4eNbVMFaENIrlU7QBrypmgDcMMp+1EURwHnLaC4dXUbz1QpZkUd2aUUD/GfcEiRrCx0n25S0JpNCoXesWSW3FnQKvEW5BSDb4/JpPcTb1X/OyGkqQxFYZwrHXHcxPjZ1gZRjgdF7qppgkmQ9ynHUsFjqn2s9nFY3RmlRBFUtkSBs3U3xMZjrUexYHtjLEZ6GVvKv7ndVITVf2MiSQ1VJD5oijlyEg0fR+FTFFi+MgSTBSztyIywAoTY0OahuAtv7xKmhcVz614tzaNKsyRhxM4hXPw4BJqcA11aAABAY/wDC+Odp6cV+dt3ppzFjPH8AfO+w87HpOl</latexit><latexit sha1_base64="y1y5rfNC5O0Ncx4ZOj+UXTlfiz0=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIhZJ4sceCF48V7Ae2oWw223bpZjfsToQS+i+8eFDEq//Gm//GpM1BWx8MPN6bYWZeEEth0XW/nY3Nre2d3dJeef/g8Oi4cnLasToxjLeZltr0Amq5FIq3UaDkvdhwGgWSd4Ppbe53n7ixQqsHnMXcj+hYiZFgFDPpsTZgoUZLauVhperW3QXIOvEKUoUCrWHlaxBqlkRcIZPU2r7nxuin1KBgks/Lg8TymLIpHfN+RhWNuPXTxcVzcpkpIRlpk5VCslB/T6Q0snYWBVlnRHFiV71c/M/rJzhq+KlQcYJcseWiUSIJapK/T0JhOEM5ywhlRmS3EjahhjLMQspD8FZfXied67rn1r17t9psFHGU4Bwu4Ao8uIEm3EEL2sBAwTO8wptjnRfn3flYtm44xcwZ/IHz+QMJUI/J</latexit>

a2
<latexit sha1_base64="8Py6/ooNStoMRHZlgytaResGEEU=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVVJFzpWYmEsEv2R2ihyHKe16jiR7YCq0EdhYQAhVp6AR2DjbXDaDtBykuXT3ffJ5wtSzpR2nG+rtLW9s7tX3q8cHFaPju3aSU8lmSS0SxKeyEGAFeVM0K5mmtNBKimOA077wfS68Pv3VCqWiDs9S6kX47FgESNYG8m3a6Mg4aGaxebK8dxvVny77jScBdAmcVek3q5+ZggAOr79NQoTksVUaMKxUkPXSbWXY6kZ4XReGWWKpphM8ZgODRU4psrLF9Hn6MIoIYoSaY7QaKH+3shxrIp0ZjLGeqLWvUL8zxtmOmp5ORNppqkgy4eijCOdoKIHFDJJieYzQzCRzGRFZIIlJtq0VZTgrn95k/SaDddpuLemjRYsUYYzOIdLcOEK2nADHegCgQd4ghd4tR6tZ+vNel+OlqzVzin8gfXxA0hmlXI=</latexit><latexit sha1_base64="TNKBVDIqU23N8c+sDXcv/Uoq5hs=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabS7uONAEI8T3B/YSknTdAtLk5Kkyqj7KF48TMSrn8CP4M1vY7rtoJsPQh7v/X7k5YUpo0q77re1tb2zu7dfOrAPj8rHJ07ltKtEJjHpYMGE7IdIEUY56WiqGemnkqAkZKQXTq4Lv/dApKKC3+tpSvwEjTiNKUbaSIFTGYaCRWqamCtHs6BhB07VrbsLwE3irUi1Vf7Majf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwZpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqNuufWvTvTRhMsUQLn4AJcAg9cgRa4BW3QARg8gmcwB6/Wk/VivVnvy9Eta7VzBv7A+vgBl3GWbQ==</latexit><latexit sha1_base64="TNKBVDIqU23N8c+sDXcv/Uoq5hs=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabS7uONAEI8T3B/YSknTdAtLk5Kkyqj7KF48TMSrn8CP4M1vY7rtoJsPQh7v/X7k5YUpo0q77re1tb2zu7dfOrAPj8rHJ07ltKtEJjHpYMGE7IdIEUY56WiqGemnkqAkZKQXTq4Lv/dApKKC3+tpSvwEjTiNKUbaSIFTGYaCRWqamCtHs6BhB07VrbsLwE3irUi1Vf7Majf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwZpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqNuufWvTvTRhMsUQLn4AJcAg9cgRa4BW3QARg8gmcwB6/Wk/VivVnvy9Eta7VzBv7A+vgBl3GWbQ==</latexit><latexit sha1_base64="6qqO3N4uJfh5+PcTgSbgugxrxQY=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5V0oWMlFsYi0YfURpHjOK1Vx45sB1SFfgoLAwix8iVs/A1OmwFajmT56Jx75eMTpowq7brfVmVre2d3r7pfOzg8Oj6x66d9JTKJSQ8LJuQwRIowyklPU83IMJUEJSEjg3B2U/iDByIVFfxez1PiJ2jCaUwx0kYK7Po4FCxS88RcOVoErVpgN9ymu4SzSbySNKBEN7C/xpHAWUK4xgwpNfLcVPs5kppiRha1caZIivAMTcjIUI4Sovx8GX3hXBolcmIhzeHaWaq/N3KUqCKdmUyQnqp1rxD/80aZjtt+TnmaacLx6qE4Y44WTtGDE1FJsGZzQxCW1GR18BRJhLVpqyjBW//yJum3mp7b9O7cRqdd1lGFc7iAK/DgGjpwC13oAYZHeIZXeLOerBfr3fpYjVascucM/sD6/AEQyJPO</latexit>

aR
<latexit sha1_base64="C6ZgbgQKGDNYpduLLMQgyVzTFRI=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVUJCx0rsTAWRH+kNoocx2mtOk5kO6Aq9FFYGECIlSfgEdh4G5y2A7ScZPl0933y+YKUM6Ud59sqbWxube+Udyt7+9WDQ7t21FVJJgntkIQnsh9gRTkTtKOZ5rSfSorjgNNeMLkq/N49lYol4k5PU+rFeCRYxAjWRvLt2jBIeKimsblyPPNvK75ddxrOHGiduEtSb1U/MwQAbd/+GoYJyWIqNOFYqYHrpNrLsdSMcDqrDDNFU0wmeEQHhgocU+Xl8+gzdGaUEEWJNEdoNFd/b+Q4VkU6MxljPVarXiH+5w0yHTW9nIk001SQxUNRxpFOUNEDCpmkRPOpIZhIZrIiMsYSE23aKkpwV7+8TroXDddpuDemjSYsUIYTOIVzcOESWnANbegAgQd4ghd4tR6tZ+vNel+MlqzlzjH8gfXxA3kGlZI=</latexit><latexit sha1_base64="frm3tHT4r/2n0Uog130wShdhKbk=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJWjaXBnB07VrbtzwHXiLUm1Wf7Matf2rBU4X4NI4CwhXGOGlOp7bqr9HElNMSNTe5ApkiI8RkPSN5SjhCg/n0efwppRIhgLaQ7XcK7+3shRoop0ZjJBeqRWvUL8z+tnOm74OeVppgnHi4fijEEtYNEDjKgkWLOJIQhLarJCPEISYW3aKkrwVr+8TjoXdc+te7emjQZYoAROwRk4Bx64BE1wA1qgDTB4BM9gBl6tJ+vFerPeF6Mb1nLnBPyB9fEDyBGWjQ==</latexit><latexit sha1_base64="frm3tHT4r/2n0Uog130wShdhKbk=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJWjaXBnB07VrbtzwHXiLUm1Wf7Matf2rBU4X4NI4CwhXGOGlOp7bqr9HElNMSNTe5ApkiI8RkPSN5SjhCg/n0efwppRIhgLaQ7XcK7+3shRoop0ZjJBeqRWvUL8z+tnOm74OeVppgnHi4fijEEtYNEDjKgkWLOJIQhLarJCPEISYW3aKkrwVr+8TjoXdc+te7emjQZYoAROwRk4Bx64BE1wA1qgDTB4BM9gBl6tJ+vFerPeF6Mb1nLnBPyB9fEDyBGWjQ==</latexit><latexit sha1_base64="ZrlBVZFneL4HuQw2t5sDLozqT3Q=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LESC2NB9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PTZoCWI1k+Oude+fgEKWdKO863VdnY3Nreqe7W9vYPDo/s+nFPJZkktEsSnshBgBXlTNCuZprTQSopjgNO+8H0uvD7D1Qqloh7PUupF+OxYBEjWBvJt+ujIOGhmsXmyvHcv6v5dsNpOgugdeKWpAElOr79NQoTksVUaMKxUkPXSbWXY6kZ4XReG2WKpphM8ZgODRU4psrLF9Hn6NwoIYoSaY7QaKH+3shxrIp0ZjLGeqJWvUL8zxtmOmp5ORNppqkgy4eijCOdoKIHFDJJieYzQzCRzGRFZIIlJtq0VZTgrn55nfQum67TdG+dRrtV1lGFUziDC3DhCtpwAx3oAoFHeIZXeLOerBfr3fpYjlascucE/sD6/AFBaJPu</latexit>

bR
<latexit sha1_base64="u1gqp3D1V3gGJcX4fH7gB/XwrvM=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVUJCx0rsTAWRH+kNoocx2mtOk5kO6Aq9FFYGECIlSfgEdh4G5y2A7ScZPl0933y+YKUM6Ud59sqbWxube+Udyt7+9WDQ7t21FVJJgntkIQnsh9gRTkTtKOZ5rSfSorjgNNeMLkq/N49lYol4k5PU+rFeCRYxAjWRvLt2jBIeKimsbnyYObfVny77jScOdA6cZek3qp+ZggA2r79NQwTksVUaMKxUgPXSbWXY6kZ4XRWGWaKpphM8IgODBU4psrL59Fn6MwoIYoSaY7QaK7+3shxrIp0ZjLGeqxWvUL8zxtkOmp6ORNppqkgi4eijCOdoKIHFDJJieZTQzCRzGRFZIwlJtq0VZTgrn55nXQvGq7TcG9MG01YoAwncArn4MIltOAa2tABAg/wBC/waj1az9ab9b4YLVnLnWP4A+vjB3qOlZM=</latexit><latexit sha1_base64="H1uMXvYbd/rO3VJZyBMyKs2myy0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJWH0+DODpyqW3fngOvEW5Jqs/yZ1a7tWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b925NGw2wQAmcgjNwDjxwCZrgBrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHyZmWjg==</latexit><latexit sha1_base64="H1uMXvYbd/rO3VJZyBMyKs2myy0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJWH0+DODpyqW3fngOvEW5Jqs/yZ1a7tWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b925NGw2wQAmcgjNwDjxwCZrgBrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHyZmWjg==</latexit><latexit sha1_base64="OFDXzXXfWDJyfOGv0Mg8s5X8Oxo=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LESC2NB9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PTZoCWI1k+Oude+fgEKWdKO863VdnY3Nreqe7W9vYPDo/s+nFPJZkktEsSnshBgBXlTNCuZprTQSopjgNO+8H0uvD7D1Qqloh7PUupF+OxYBEjWBvJt+ujIOGhmsXmyoO5f1fz7YbTdBZA68QtSQNKdHz7axQmJIup0IRjpYauk2ovx1Izwum8NsoUTTGZ4jEdGipwTJWXL6LP0blRQhQl0hyh0UL9vZHjWBXpzGSM9USteoX4nzfMdNTycibSTFNBlg9FGUc6QUUPKGSSEs1nhmAimcmKyARLTLRpqyjBXf3yOuldNl2n6d46jXarrKMKp3AGF+DCFbThBjrQBQKP8Ayv8GY9WS/Wu/WxHK1Y5c4J/IH1+QNC8JPv</latexit>

cR
<latexit sha1_base64="17yFjlDDSLbihUrUxfvGDyym3yc=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVUJCx0rsTAWRH+kNoocx2mtOk5kO6Aq9FFYGECIlSfgEdh4G5y2A7ScZPl0933y+YKUM6Ud59sqbWxube+Udyt7+9WDQ7t21FVJJgntkIQnsh9gRTkTtKOZ5rSfSorjgNNeMLkq/N49lYol4k5PU+rFeCRYxAjWRvLt2jBIeKimsblyMvNvK75ddxrOHGiduEtSb1U/MwQAbd/+GoYJyWIqNOFYqYHrpNrLsdSMcDqrDDNFU0wmeEQHhgocU+Xl8+gzdGaUEEWJNEdoNFd/b+Q4VkU6MxljPVarXiH+5w0yHTW9nIk001SQxUNRxpFOUNEDCpmkRPOpIZhIZrIiMsYSE23aKkpwV7+8TroXDddpuDemjSYsUIYTOIVzcOESWnANbegAgQd4ghd4tR6tZ+vNel+MlqzlzjH8gfXxA3wWlZQ=</latexit><latexit sha1_base64="4SkeveAWukW9fYANUkb1IId6k/o=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJXjaXBnB07VrbtzwHXiLUm1Wf7Matf2rBU4X4NI4CwhXGOGlOp7bqr9HElNMSNTe5ApkiI8RkPSN5SjhCg/n0efwppRIhgLaQ7XcK7+3shRoop0ZjJBeqRWvUL8z+tnOm74OeVppgnHi4fijEEtYNEDjKgkWLOJIQhLarJCPEISYW3aKkrwVr+8TjoXdc+te7emjQZYoAROwRk4Bx64BE1wA1qgDTB4BM9gBl6tJ+vFerPeF6Mb1nLnBPyB9fEDyyGWjw==</latexit><latexit sha1_base64="4SkeveAWukW9fYANUkb1IId6k/o=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJXjaXBnB07VrbtzwHXiLUm1Wf7Matf2rBU4X4NI4CwhXGOGlOp7bqr9HElNMSNTe5ApkiI8RkPSN5SjhCg/n0efwppRIhgLaQ7XcK7+3shRoop0ZjJBeqRWvUL8z+tnOm74OeVppgnHi4fijEEtYNEDjKgkWLOJIQhLarJCPEISYW3aKkrwVr+8TjoXdc+te7emjQZYoAROwRk4Bx64BE1wA1qgDTB4BM9gBl6tJ+vFerPeF6Mb1nLnBPyB9fEDyyGWjw==</latexit><latexit sha1_base64="fjX26IhuaQPyhFku45HY2lQwnPg=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LESC2NB9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PTZoCWI1k+Oude+fgEKWdKO863VdnY3Nreqe7W9vYPDo/s+nFPJZkktEsSnshBgBXlTNCuZprTQSopjgNO+8H0uvD7D1Qqloh7PUupF+OxYBEjWBvJt+ujIOGhmsXmysncv6v5dsNpOgugdeKWpAElOr79NQoTksVUaMKxUkPXSbWXY6kZ4XReG2WKpphM8ZgODRU4psrLF9Hn6NwoIYoSaY7QaKH+3shxrIp0ZjLGeqJWvUL8zxtmOmp5ORNppqkgy4eijCOdoKIHFDJJieYzQzCRzGRFZIIlJtq0VZTgrn55nfQum67TdG+dRrtV1lGFUziDC3DhCtpwAx3oAoFHeIZXeLOerBfr3fpYjlascucE/sD6/AFEeJPw</latexit>

c2
<latexit sha1_base64="PQVwiTR0W2nitZy7gWF+kJu0rCc=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVVJFzpWYmEsEv2R2ihyHKe16jiR7YCq0EdhYQAhVp6AR2DjbXDaDtBykuXT3ffJ5wtSzpR2nG+rtLW9s7tX3q8cHFaPju3aSU8lmSS0SxKeyEGAFeVM0K5mmtNBKimOA077wfS68Pv3VCqWiDs9S6kX47FgESNYG8m3a6Mg4aGaxebKydxvVny77jScBdAmcVek3q5+ZggAOr79NQoTksVUaMKxUkPXSbWXY6kZ4XReGWWKpphM8ZgODRU4psrLF9Hn6MIoIYoSaY7QaKH+3shxrIp0ZjLGeqLWvUL8zxtmOmp5ORNppqkgy4eijCOdoKIHFDJJieYzQzCRzGRFZIIlJtq0VZTgrn95k/SaDddpuLemjRYsUYYzOIdLcOEK2nADHegCgQd4ghd4tR6tZ+vNel+OlqzVzin8gfXxA0t2lXQ=</latexit><latexit sha1_base64="ci4NADJhf486Pu5NyLjHMqOdbTE=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabS7uONAEI8T3B/YSknTdAtLk5Kkyqj7KF48TMSrn8CP4M1vY7rtoJsPQh7v/X7k5YUpo0q77re1tb2zu7dfOrAPj8rHJ07ltKtEJjHpYMGE7IdIEUY56WiqGemnkqAkZKQXTq4Lv/dApKKC3+tpSvwEjTiNKUbaSIFTGYaCRWqamCvHs6BhB07VrbsLwE3irUi1Vf7Majf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwZpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqNuufWvTvTRhMsUQLn4AJcAg9cgRa4BW3QARg8gmcwB6/Wk/VivVnvy9Eta7VzBv7A+vgBmoGWbw==</latexit><latexit sha1_base64="ci4NADJhf486Pu5NyLjHMqOdbTE=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabS7uONAEI8T3B/YSknTdAtLk5Kkyqj7KF48TMSrn8CP4M1vY7rtoJsPQh7v/X7k5YUpo0q77re1tb2zu7dfOrAPj8rHJ07ltKtEJjHpYMGE7IdIEUY56WiqGemnkqAkZKQXTq4Lv/dApKKC3+tpSvwEjTiNKUbaSIFTGYaCRWqamCvHs6BhB07VrbsLwE3irUi1Vf7Majf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwZpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqNuufWvTvTRhMsUQLn4AJcAg9cgRa4BW3QARg8gmcwB6/Wk/VivVnvy9Eta7VzBv7A+vgBmoGWbw==</latexit><latexit sha1_base64="hPDxGQ3AG7H4wTmLWVFcJsumD24=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5V0oWMlFsYi0YfURpHjOK1Vx45sB1SFfgoLAwix8iVs/A1OmwFajmT56Jx75eMTpowq7brfVmVre2d3r7pfOzg8Oj6x66d9JTKJSQ8LJuQwRIowyklPU83IMJUEJSEjg3B2U/iDByIVFfxez1PiJ2jCaUwx0kYK7Po4FCxS88RcOV4ErVpgN9ymu4SzSbySNKBEN7C/xpHAWUK4xgwpNfLcVPs5kppiRha1caZIivAMTcjIUI4Sovx8GX3hXBolcmIhzeHaWaq/N3KUqCKdmUyQnqp1rxD/80aZjtt+TnmaacLx6qE4Y44WTtGDE1FJsGZzQxCW1GR18BRJhLVpqyjBW//yJum3mp7b9O7cRqdd1lGFc7iAK/DgGjpwC13oAYZHeIZXeLOerBfr3fpYjVascucM/sD6/AET2JPQ</latexit>

b2
<latexit sha1_base64="vP63Ul84egnmBXPz9gunkEWwtc4=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVVJFzpWYmEsEv2R2ihyHKe16jiR7YCq0EdhYQAhVp6AR2DjbXDaDtBykuXT3ffJ5wtSzpR2nG+rtLW9s7tX3q8cHFaPju3aSU8lmSS0SxKeyEGAFeVM0K5mmtNBKimOA077wfS68Pv3VCqWiDs9S6kX47FgESNYG8m3a6Mg4aGaxebKg7nfrPh23Wk4C6BN4q5IvV39zBAAdHz7axQmJIup0IRjpYauk2ovx1Izwum8MsoUTTGZ4jEdGipwTJWXL6LP0YVRQhQl0hyh0UL9vZHjWBXpzGSM9USte4X4nzfMdNTycibSTFNBlg9FGUc6QUUPKGSSEs1nhmAimcmKyARLTLRpqyjBXf/yJuk1G67TcG9NGy1YogxncA6X4MIVtOEGOtAFAg/wBC/waj1az9ab9b4cLVmrnVP4A+vjB0nulXM=</latexit><latexit sha1_base64="B3FVIYUNCeQEU1ifUDU3oDrs3lc=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabS7uONAEI8T3B/YSknTdAtLk5Kkyqj7KF48TMSrn8CP4M1vY7rtoJsPQh7v/X7k5YUpo0q77re1tb2zu7dfOrAPj8rHJ07ltKtEJjHpYMGE7IdIEUY56WiqGemnkqAkZKQXTq4Lv/dApKKC3+tpSvwEjTiNKUbaSIFTGYaCRWqamCsPZ0HDDpyqW3cXgJvEW5Fqq/yZ1W7seTtwvoaRwFlCuMYMKTXw3FT7OZKaYkZm9jBTJEV4gkZkYChHCVF+vog+gzWjRDAW0hyu4UL9vZGjRBXpzGSC9Fite4X4nzfIdNz0c8rTTBOOlw/FGYNawKIHGFFJsGZTQxCW1GSFeIwkwtq0VZTgrX95k3Qbdc+te3emjSZYogTOwQW4BB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Nb1mrnDPyB9fEDmPmWbg==</latexit><latexit sha1_base64="B3FVIYUNCeQEU1ifUDU3oDrs3lc=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabS7uONAEI8T3B/YSknTdAtLk5Kkyqj7KF48TMSrn8CP4M1vY7rtoJsPQh7v/X7k5YUpo0q77re1tb2zu7dfOrAPj8rHJ07ltKtEJjHpYMGE7IdIEUY56WiqGemnkqAkZKQXTq4Lv/dApKKC3+tpSvwEjTiNKUbaSIFTGYaCRWqamCsPZ0HDDpyqW3cXgJvEW5Fqq/yZ1W7seTtwvoaRwFlCuMYMKTXw3FT7OZKaYkZm9jBTJEV4gkZkYChHCVF+vog+gzWjRDAW0hyu4UL9vZGjRBXpzGSC9Fite4X4nzfIdNz0c8rTTBOOlw/FGYNawKIHGFFJsGZTQxCW1GSFeIwkwtq0VZTgrX95k3Qbdc+te3emjSZYogTOwQW4BB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Nb1mrnDPyB9fEDmPmWbg==</latexit><latexit sha1_base64="3HWWqfMcQmdgI1m75PBsT/4n2MY=">AAAB+nicbVC7TsMwFL0pr1JeKYwsERUSU5V0oWMlFsYi0YfURpHjOK1Vx45sB1SFfgoLAwix8iVs/A1OmwFajmT56Jx75eMTpowq7brfVmVre2d3r7pfOzg8Oj6x66d9JTKJSQ8LJuQwRIowyklPU83IMJUEJSEjg3B2U/iDByIVFfxez1PiJ2jCaUwx0kYK7Po4FCxS88RcebgIWrXAbrhNdwlnk3glaUCJbmB/jSOBs4RwjRlSauS5qfZzJDXFjCxq40yRFOEZmpCRoRwlRPn5MvrCuTRK5MRCmsO1s1R/b+QoUUU6M5kgPVXrXiH+540yHbf9nPI004Tj1UNxxhwtnKIHJ6KSYM3mhiAsqcnq4CmSCGvTVlGCt/7lTdJvNT236d25jU67rKMK53ABV+DBNXTgFrrQAwyP8Ayv8GY9WS/Wu/WxGq1Y5c4Z/IH1+QMSUJPP</latexit>X

<latexit sha1_base64="DiOriKfvKyzV5dMqm9TA5NQDxGI=">AAACAnicbVDLSsNAFL3xWesr6krcDBbBVUnc2J0FNy6r2Ac0pUwmk3boZBJmJkIJwY2/4saFIm5ciB/hzr9x0nahrQeGOZx7L/fc4yecKe0439bS8srq2nppo7y5tb2za+/tt1ScSkKbJOax7PhYUc4EbWqmOe0kkuLI57Ttjy6LevuOSsVicavHCe1FeCBYyAjWRurbh54f80CNI/NlXoT1kGCedfK83LcrTtWZAC0Sd0YqF5/vN2DQ6NtfXhCTNKJCE46V6rpOonsZlpoRTvOylyqaYDLCA9o1VOCIql42OSFHJ0YJUBhL84RGE/X3RIYjVbg0nYVJNV8rxP9q3VSHtV7GRJJqKsh0UZhypGNU5IECJinRfGwIJpIZr4gMscREm9SKENz5kxdJ66zqOlX32qnUazBFCY7gGE7BhXOowxU0oAkE7uERnuHFerCerFfrbdq6ZM1mDuAPrI8fqXOZuQ==</latexit><latexit sha1_base64="Wt5k/xF7vch8MDdX5khOsMbvDDs=">AAACAnicbVDLSgMxFM34rPU16koECRbBVZlxY3cW3LhswT6gU0omk2lDM8mQZIQyDG70U9y4UMRNF+JHuPMb/AkzbRfaeiHkcM693HOPHzOqtON8WUvLK6tr64WN4ubW9s6uvbffVCKRmDSwYEK2faQIo5w0NNWMtGNJUOQz0vKHV7neuiVSUcFv9Cgm3Qj1OQ0pRtpQPfvQ8wUL1CgyX+pFSA8wYmk7y4o9u+SUnUnBReDOQOnyY1z/fjge13r2pxcInESEa8yQUh3XiXU3RVJTzEhW9BJFYoSHqE86BnIUEdVNJydk8NQwAQyFNI9rOGF/T6QoUrlL05mbVPNaTv6ndRIdVrop5XGiCcfTRWHCoBYwzwMGVBKs2cgAhCU1XiEeIImwNqnlIbjzJy+C5nnZdcpu3SlVK2BaBXAETsAZcMEFqIJrUAMNgMEdeATP4MW6t56sV+tt2rpkzWYOwJ+y3n8As26b/g==</latexit><latexit sha1_base64="Wt5k/xF7vch8MDdX5khOsMbvDDs=">AAACAnicbVDLSgMxFM34rPU16koECRbBVZlxY3cW3LhswT6gU0omk2lDM8mQZIQyDG70U9y4UMRNF+JHuPMb/AkzbRfaeiHkcM693HOPHzOqtON8WUvLK6tr64WN4ubW9s6uvbffVCKRmDSwYEK2faQIo5w0NNWMtGNJUOQz0vKHV7neuiVSUcFv9Cgm3Qj1OQ0pRtpQPfvQ8wUL1CgyX+pFSA8wYmk7y4o9u+SUnUnBReDOQOnyY1z/fjge13r2pxcInESEa8yQUh3XiXU3RVJTzEhW9BJFYoSHqE86BnIUEdVNJydk8NQwAQyFNI9rOGF/T6QoUrlL05mbVPNaTv6ndRIdVrop5XGiCcfTRWHCoBYwzwMGVBKs2cgAhCU1XiEeIImwNqnlIbjzJy+C5nnZdcpu3SlVK2BaBXAETsAZcMEFqIJrUAMNgMEdeATP4MW6t56sV+tt2rpkzWYOwJ+y3n8As26b/g==</latexit><latexit sha1_base64="OZr+upXu6nXSBbOvmgd8av+FZgk=">AAACAnicbVDLSsNAFL3xWesr6krcDBbBVUnc2GXBjcsK9gFNKJPJpB06mYSZiVBCcOOvuHGhiFu/wp1/46TNQlsvDHM4517uuSdIOVPacb6ttfWNza3t2k59d2//4NA+Ou6pJJOEdknCEzkIsKKcCdrVTHM6SCXFccBpP5jelHr/gUrFEnGvZyn1YzwWLGIEa0ON7FMvSHioZrH5ci/GekIwzwdFUR/ZDafpzAutArcCDaiqM7K/vDAhWUyFJhwrNXSdVPs5lpoRTou6lymaYjLFYzo0UOCYKj+fn1CgC8OEKEqkeUKjOft7IsexKl2aztKkWtZK8j9tmOmo5edMpJmmgiwWRRlHOkFlHihkkhLNZwZgIpnxisgES0y0Sa0MwV0+eRX0rpqu03TvnEa7VcVRgzM4h0tw4RracAsd6AKBR3iGV3iznqwX6936WLSuWdXMCfwp6/MH6uaXsg==</latexit>

w1 w2 wR

R
<latexit sha1_base64="Vev6trmdBiDS+ZA6ggPk6KfyH54=">AAAB6XicbZC/TgJBEMbn8B/iP9TSZiMxsSJ3NtJJYmOJRMAELmRvmYMNe3uX3T0TcuENbCw0xtaXsPIh7Hwb94BCwS/Z5Jfvm8nOTJAIro3rfjuFtfWNza3idmlnd2//oHx41NZxqhi2WCxidR9QjYJLbBluBN4nCmkUCOwE4+s87zyg0jyWd2aSoB/RoeQhZ9RYq9ks9csVt+rORFbBW0Dl6vOjCVaNfvmrN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF2Lkkao/Ww26ZScWWdAwljZJw2Zub87MhppPYkCWxlRM9LLWW7+l3VTE9b8jMskNSjZ/KMwFcTEJF+bDLhCZsTEAmWK21kJG1FFmbHHyY/gLa+8Cu2LqudWvVu3Uq/BXEU4gVM4Bw8uoQ430IAWMAjhEZ7hxRk7T86r8zYvLTiLnmP4I+f9B5tKjuM=</latexit><latexit sha1_base64="h68IYY3JtK/+HvM02jUOfyj02M8=">AAAB6XicbZC7SgNBFIbPxluMt1VLQQaDYBV2bUxnwMYyCeYCyRJmJ7PJkNnZZWZWCEtKOxsLRWx9iVQ+hJ3P4Es4m6TQxB8GPv7/HOac48ecKe04X1ZubX1jcyu/XdjZ3ds/sA+PmipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryRzdZ3rqnUrFI3OlxTL0QDwQLGMHaWPV6oWcXnZIzE1oFdwHF649p7fvhdFrt2Z/dfkSSkApNOFaq4zqx9lIsNSOcTgrdRNEYkxEe0I5BgUOqvHQ26QSdG6ePgkiaJzSaub87UhwqNQ59UxliPVTLWWb+l3USHZS9lIk40VSQ+UdBwpGOULY26jNJieZjA5hIZmZFZIglJtocJzuCu7zyKjQvS65TcmtOsVKGufJwAmdwAS5cQQVuoQoNIBDAIzzDizWynqxX621emrMWPcfwR9b7D6VFkSg=</latexit><latexit sha1_base64="h68IYY3JtK/+HvM02jUOfyj02M8=">AAAB6XicbZC7SgNBFIbPxluMt1VLQQaDYBV2bUxnwMYyCeYCyRJmJ7PJkNnZZWZWCEtKOxsLRWx9iVQ+hJ3P4Es4m6TQxB8GPv7/HOac48ecKe04X1ZubX1jcyu/XdjZ3ds/sA+PmipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryRzdZ3rqnUrFI3OlxTL0QDwQLGMHaWPV6oWcXnZIzE1oFdwHF649p7fvhdFrt2Z/dfkSSkApNOFaq4zqx9lIsNSOcTgrdRNEYkxEe0I5BgUOqvHQ26QSdG6ePgkiaJzSaub87UhwqNQ59UxliPVTLWWb+l3USHZS9lIk40VSQ+UdBwpGOULY26jNJieZjA5hIZmZFZIglJtocJzuCu7zyKjQvS65TcmtOsVKGufJwAmdwAS5cQQVuoQoNIBDAIzzDizWynqxX621emrMWPcfwR9b7D6VFkSg=</latexit><latexit sha1_base64="GJ00JLSK4HFUlwASSf6rUkh8HZw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m82GPBi8da7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jps1BWx8MPN6bYWZekEhh0HW/ndLW9s7uXnm/cnB4dHxSPT3rmjjVjHdYLGPdD6jhUijeQYGS9xPNaRRI3gtmd7nfe+LaiFg94jzhfkQnSoSCUbRSu10ZVWtu3V2CbBKvIDUo0BpVv4bjmKURV8gkNWbguQn6GdUomOSLyjA1PKFsRid8YKmiETd+trx0Qa6sMiZhrG0pJEv190RGI2PmUWA7I4pTs+7l4n/eIMWw4WdCJSlyxVaLwlQSjEn+NhkLzRnKuSWUaWFvJWxKNWVow8lD8NZf3iTdm7rn1r0Ht9ZsFHGU4QIu4Ro8uIUm3EMLOsAghGd4hTdn5rw4787HqrXkFDPn8AfO5w/cvYzc</latexit>

'i = ai ⌦ bi ⌦ ci

⇡<latexit sha1_base64="K65TDXlAPHR0YPkwOzpNQAjI5G8=">AAAB73icbZDLTgIxFIbP4A3xhrp000hMXJEZN7KTxI1LNHJJgJBO6UBDp61tx0gmvIQbFxrj1jdw5UO4823sAAsF/6TJl/8/Jz3nhIozY33/28utrK6tb+Q3C1vbO7t7xf2DhpGJJrROJJe6FWJDORO0bpnltKU0xXHIaTMcXWZ5855qw6S4tWNFuzEeCBYxgq2zWh2slJYPhV6x5Jf9qdAyBHMoXXx+3IBTrVf86vQlSWIqLOHYmHbgK9tNsbaMcDopdBJDFSYjPKBthwLH1HTT6bwTdOKcPoqkdk9YNHV/d6Q4NmYch64yxnZoFrPM/C9rJzaqdFMmVGKpILOPooQjK1G2POozTYnlYweYaOZmRWSINSbWnSg7QrC48jI0zsqBXw6u/VK1AjPl4QiO4RQCOIcqXEEN6kCAwyM8w4t35z15r97brDTnzXsO4Y+89x+Eu5HD</latexit><latexit sha1_base64="Tj66N6Q1BLbOsnB19KOSSa0JnEU=">AAAB73icbZDLSgMxFIbP1Futt6pLQYJFcFVm3NidBTcuW7AXaIeSSdM2NJOMSUYsQ5e+gBsXirj1DbryIdz5DL6EmbYLbf0h8PH/55BzThBxpo3rfjmZldW19Y3sZm5re2d3L79/UNcyVoTWiORSNQOsKWeC1gwznDYjRXEYcNoIhldp3rijSjMpbswoon6I+4L1GMHGWs02jiIl73OdfMEtulOhZfDmULj8mFS/H44nlU7+s92VJA6pMIRjrVueGxk/wcowwuk41441jTAZ4j5tWRQ4pNpPpvOO0al1uqgnlX3CoKn7uyPBodajMLCVITYDvZil5n9ZKza9kp8wEcWGCjL7qBdzZCRKl0ddpigxfGQBE8XsrIgMsMLE2BOlR/AWV16G+nnRc4te1S2USzBTFo7gBM7AgwsowzVUoAYEODzCM7w4t86T8+q8zUozzrznEP7Ief8BjraUCA==</latexit><latexit sha1_base64="Tj66N6Q1BLbOsnB19KOSSa0JnEU=">AAAB73icbZDLSgMxFIbP1Futt6pLQYJFcFVm3NidBTcuW7AXaIeSSdM2NJOMSUYsQ5e+gBsXirj1DbryIdz5DL6EmbYLbf0h8PH/55BzThBxpo3rfjmZldW19Y3sZm5re2d3L79/UNcyVoTWiORSNQOsKWeC1gwznDYjRXEYcNoIhldp3rijSjMpbswoon6I+4L1GMHGWs02jiIl73OdfMEtulOhZfDmULj8mFS/H44nlU7+s92VJA6pMIRjrVueGxk/wcowwuk41441jTAZ4j5tWRQ4pNpPpvOO0al1uqgnlX3CoKn7uyPBodajMLCVITYDvZil5n9ZKza9kp8wEcWGCjL7qBdzZCRKl0ddpigxfGQBE8XsrIgMsMLE2BOlR/AWV16G+nnRc4te1S2USzBTFo7gBM7AgwsowzVUoAYEODzCM7w4t86T8+q8zUozzrznEP7Ief8BjraUCA==</latexit><latexit sha1_base64="cR0bBxoh9Ktf7a4IYkPJjvie9uU=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9n1Yo8FLx4r2A9ol5JNs21oNolJVixL/4QXD4p49e9489+YbfegrQ8GHu/NMDMvUpwZ6/vfXmljc2t7p7xb2ds/ODyqHp90jEw1oW0iudS9CBvKmaBtyyynPaUpTiJOu9H0Jve7j1QbJsW9nSkaJngsWMwItk7qDbBSWj5VhtWaX/cXQOskKEgNCrSG1a/BSJI0ocISjo3pB76yYYa1ZYTTeWWQGqowmeIx7TsqcEJNmC3unaMLp4xQLLUrYdFC/T2R4cSYWRK5zgTbiVn1cvE/r5/auBFmTKjUUkGWi+KUIytR/jwaMU2J5TNHMNHM3YrIBGtMrIsoDyFYfXmddK7qgV8P7vxas1HEUYYzOIdLCOAamnALLWgDAQ7P8Apv3oP34r17H8vWklfMnMIfeJ8/xi6PvA==</latexit>

c1
<latexit sha1_base64="GQe2z3L0r3TYObONFqp+fHHoDS8=">AAAB+nicbVC9TsMwGPzCbykUWhhZLCokpiphoWMlFsYi0R+pjSLHcVqrjh3ZDqgKfRQWBhBi5Ql4BDbeBqftAC0nWT7dfZ98vjDlTBvX/XY2Nre2d3ZLe+X9g8rhUbV23NUyU4R2iORS9UOsKWeCdgwznPZTRXESctoLJ9eF37unSjMp7sw0pX6CR4LFjGBjpaBaG4aSR3qa2Csns8ArB9W623DnQOvEW5J6q/KZIQBoB9WvYSRJllBhCMdaDzw3NX6OlWGE01l5mGmaYjLBIzqwVOCEaj+fR5+hc6tEKJbKHmHQXP29keNEF+nsZILNWK96hfifN8hM3PRzJtLMUEEWD8UZR0aiogcUMUWJ4VNLMFHMZkVkjBUmxrZVlOCtfnmddC8bntvwbm0bTVigBKdwBhfgwRW04Aba0AECD/AEL/DqPDrPzpvzvhjdcJY7J/AHzscPSfGVcw==</latexit><latexit sha1_base64="afyLndwCV2eL46X/5avS/iapqyo=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVeOZ4FnB07NbbgLwE3irUitVfnM6jf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwbpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqXDc9teHemjSZYogzOwDm4AB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Mla7VzCv7A+vgBmPyWbg==</latexit><latexit sha1_base64="afyLndwCV2eL46X/5avS/iapqyo=">AAAB+nicbVBPS8MwHE3nv1mddnr0EhwDT6P14o4DQTxOcH9gKyVN0y0sTUqSKqPuo3jxMBGvfgI/gje/jem2g24+CHm89/uRlxemjCrtut9WaWt7Z3evvG8fHFaOjp3qSVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFwXfu+BSEUFv9fTlPgJGnEaU4y0kQKnOgwFi9Q0MVeOZ4FnB07NbbgLwE3irUitVfnM6jf2vB04X8NI4CwhXGOGlBp4bqr9HElNMSMze5gpkiI8QSMyMJSjhCg/X0SfwbpRIhgLaQ7XcKH+3shRoop0ZjJBeqzWvUL8zxtkOm76OeVppgnHy4fijEEtYNEDjKgkWLOpIQhLarJCPEYSYW3aKkrw1r+8SbqXDc9teHemjSZYogzOwDm4AB64Ai1wC9qgAzB4BM9gDl6tJ+vFerPel6Mla7VzCv7A+vgBmPyWbg==</latexit><latexit sha1_base64="kp1HRcPUrMt3X0Yu/jvcTsXNttY=">AAAB+nicbVC7TsMwFL3hWcorhZHFokJiqhIWOlZiYSwSfUhtFTmO01p17Mh2QFXop7AwgBArX8LG3+C0GaDlSJaPzrlXPj5hypk2nvftbGxube/sVvaq+weHR8du7aSrZaYI7RDJpeqHWFPOBO0YZjjtp4riJOS0F05vCr/3QJVmUtybWUpHCR4LFjOCjZUCtzYMJY/0LLFXTuaBXw3cutfwFkDrxC9JHUq0A/drGEmSJVQYwrHWA99LzSjHyjDC6bw6zDRNMZniMR1YKnBC9ShfRJ+jC6tEKJbKHmHQQv29keNEF+nsZILNRK96hfifN8hM3BzlTKSZoYIsH4ozjoxERQ8oYooSw2eWYKKYzYrIBCtMjG2rKMFf/fI66V41fK/h33n1VrOsowJncA6X4MM1tOAW2tABAo/wDK/w5jw5L86787Ec3XDKnVP4A+fzBxJTk88=</latexit>

+ · · ·+
<latexit sha1_base64="GE84W1RPEiTzsNfcgaZcw0x5GVI=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0EQAmHXxpQBG8sI5oHJEmZnZ5MhszPLzKwQlvyFjYUitnZ+gd9g54fYO5uk0MQDFw7n3Mu99wQJZ9q47pdTWFvf2Nwqbpd2dvf2D8qHR20tU0Voi0guVTfAmnImaMsww2k3URTHAaedYHyV+517qjST4tZMEurHeChYxAg2Vrqr9kkojUbV0qBccWvuDGiVeAtSacD3+wcANAflz34oSRpTYQjHWvc8NzF+hpVhhNNpqZ9qmmAyxkPas1TgmGo/m108RWdWCVEklS1h0Ez9PZHhWOtJHNjOGJuRXvZy8T+vl5qo7mdMJKmhgswXRSlHRqL8fRQyRYnhE0swUczeisgIK0yMDSkPwVt+eZW0L2qeW/NubBp1mKMIJ3AK5+DBJTTgGprQAgICHuAJnh3tPDovzuu8teAsZo7hD5y3H52BknA=</latexit><latexit sha1_base64="YGRxlN6oIw8pRdnTOI4sbYcvoog=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0EQAmHXxpQBG8EmgnlgsoTZ2dlkyOzMMjMrhCV/YWOhiK2dnyJp/BB7J49CEw9cOJxzL/feEyScaeO6X05ubX1jcyu/XdjZ3ds/KB4eNbVMFaENIrlU7QBrypmgDcMMp+1EURwHnLaC4dXUbz1QpZkUd2aUUD/GfcEiRrCx0n25S0JpNCoXesWSW3FnQKvEW5BSDb4/JpPcTb1X/OyGkqQxFYZwrHXHcxPjZ1gZRjgdF7qppgkmQ9ynHUsFjqn2s9nFY3RmlRBFUtkSBs3U3xMZjrUexYHtjLEZ6GVvKv7ndVITVf2MiSQ1VJD5oijlyEg0fR+FTFFi+MgSTBSztyIywAoTY0OahuAtv7xKmhcVz614tzaNKsyRhxM4hXPw4BJqcA11aAABAY/wDC+Odp6cV+dt3ppzFjPH8AfO+w87HpOl</latexit><latexit sha1_base64="YGRxlN6oIw8pRdnTOI4sbYcvoog=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0EQAmHXxpQBG8EmgnlgsoTZ2dlkyOzMMjMrhCV/YWOhiK2dnyJp/BB7J49CEw9cOJxzL/feEyScaeO6X05ubX1jcyu/XdjZ3ds/KB4eNbVMFaENIrlU7QBrypmgDcMMp+1EURwHnLaC4dXUbz1QpZkUd2aUUD/GfcEiRrCx0n25S0JpNCoXesWSW3FnQKvEW5BSDb4/JpPcTb1X/OyGkqQxFYZwrHXHcxPjZ1gZRjgdF7qppgkmQ9ynHUsFjqn2s9nFY3RmlRBFUtkSBs3U3xMZjrUexYHtjLEZ6GVvKv7ndVITVf2MiSQ1VJD5oijlyEg0fR+FTFFi+MgSTBSztyIywAoTY0OahuAtv7xKmhcVz614tzaNKsyRhxM4hXPw4BJqcA11aAABAY/wDC+Odp6cV+dt3ppzFjPH8AfO+w87HpOl</latexit><latexit sha1_base64="y1y5rfNC5O0Ncx4ZOj+UXTlfiz0=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIhZJ4sceCF48V7Ae2oWw223bpZjfsToQS+i+8eFDEq//Gm//GpM1BWx8MPN6bYWZeEEth0XW/nY3Nre2d3dJeef/g8Oi4cnLasToxjLeZltr0Amq5FIq3UaDkvdhwGgWSd4Ppbe53n7ixQqsHnMXcj+hYiZFgFDPpsTZgoUZLauVhperW3QXIOvEKUoUCrWHlaxBqlkRcIZPU2r7nxuin1KBgks/Lg8TymLIpHfN+RhWNuPXTxcVzcpkpIRlpk5VCslB/T6Q0snYWBVlnRHFiV71c/M/rJzhq+KlQcYJcseWiUSIJapK/T0JhOEM5ywhlRmS3EjahhjLMQspD8FZfXied67rn1r17t9psFHGU4Bwu4Ao8uIEm3EEL2sBAwTO8wptjnRfn3flYtm44xcwZ/IHz+QMJUI/J</latexit>

cR
<latexit sha1_base64="17yFjlDDSLbihUrUxfvGDyym3yc=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVUJCx0rsTAWRH+kNoocx2mtOk5kO6Aq9FFYGECIlSfgEdh4G5y2A7ScZPl0933y+YKUM6Ud59sqbWxube+Udyt7+9WDQ7t21FVJJgntkIQnsh9gRTkTtKOZ5rSfSorjgNNeMLkq/N49lYol4k5PU+rFeCRYxAjWRvLt2jBIeKimsblyMvNvK75ddxrOHGiduEtSb1U/MwQAbd/+GoYJyWIqNOFYqYHrpNrLsdSMcDqrDDNFU0wmeEQHhgocU+Xl8+gzdGaUEEWJNEdoNFd/b+Q4VkU6MxljPVarXiH+5w0yHTW9nIk001SQxUNRxpFOUNEDCpmkRPOpIZhIZrIiMsYSE23aKkpwV7+8TroXDddpuDemjSYsUIYTOIVzcOESWnANbegAgQd4ghd4tR6tZ+vNel+MlqzlzjH8gfXxA3wWlZQ=</latexit><latexit sha1_base64="4SkeveAWukW9fYANUkb1IId6k/o=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJXjaXBnB07VrbtzwHXiLUm1Wf7Matf2rBU4X4NI4CwhXGOGlOp7bqr9HElNMSNTe5ApkiI8RkPSN5SjhCg/n0efwppRIhgLaQ7XcK7+3shRoop0ZjJBeqRWvUL8z+tnOm74OeVppgnHi4fijEEtYNEDjKgkWLOJIQhLarJCPEISYW3aKkrwVr+8TjoXdc+te7emjQZYoAROwRk4Bx64BE1wA1qgDTB4BM9gBl6tJ+vFerPeF6Mb1nLnBPyB9fEDyyGWjw==</latexit><latexit sha1_base64="4SkeveAWukW9fYANUkb1IId6k/o=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEgiMcp7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJXjaXBnB07VrbtzwHXiLUm1Wf7Matf2rBU4X4NI4CwhXGOGlOp7bqr9HElNMSNTe5ApkiI8RkPSN5SjhCg/n0efwppRIhgLaQ7XcK7+3shRoop0ZjJBeqRWvUL8z+tnOm74OeVppgnHi4fijEEtYNEDjKgkWLOJIQhLarJCPEISYW3aKkrwVr+8TjoXdc+te7emjQZYoAROwRk4Bx64BE1wA1qgDTB4BM9gBl6tJ+vFerPeF6Mb1nLnBPyB9fEDyyGWjw==</latexit><latexit sha1_base64="fjX26IhuaQPyhFku45HY2lQwnPg=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LESC2NB9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PTZoCWI1k+Oude+fgEKWdKO863VdnY3Nreqe7W9vYPDo/s+nFPJZkktEsSnshBgBXlTNCuZprTQSopjgNO+8H0uvD7D1Qqloh7PUupF+OxYBEjWBvJt+ujIOGhmsXmysncv6v5dsNpOgugdeKWpAElOr79NQoTksVUaMKxUkPXSbWXY6kZ4XReG2WKpphM8ZgODRU4psrLF9Hn6NwoIYoSaY7QaKH+3shxrIp0ZjLGeqJWvUL8zxtmOmp5ORNppqkgy4eijCOdoKIHFDJJieYzQzCRzGRFZIIlJtq0VZTgrn55nfQum67TdG+dRrtV1lGFUziDC3DhCtpwAx3oAoFHeIZXeLOerBfr3fpYjlascucE/sD6/AFEeJPw</latexit>

X
<latexit sha1_base64="DiOriKfvKyzV5dMqm9TA5NQDxGI=">AAACAnicbVDLSsNAFL3xWesr6krcDBbBVUnc2J0FNy6r2Ac0pUwmk3boZBJmJkIJwY2/4saFIm5ciB/hzr9x0nahrQeGOZx7L/fc4yecKe0439bS8srq2nppo7y5tb2za+/tt1ScSkKbJOax7PhYUc4EbWqmOe0kkuLI57Ttjy6LevuOSsVicavHCe1FeCBYyAjWRurbh54f80CNI/NlXoT1kGCedfK83LcrTtWZAC0Sd0YqF5/vN2DQ6NtfXhCTNKJCE46V6rpOonsZlpoRTvOylyqaYDLCA9o1VOCIql42OSFHJ0YJUBhL84RGE/X3RIYjVbg0nYVJNV8rxP9q3VSHtV7GRJJqKsh0UZhypGNU5IECJinRfGwIJpIZr4gMscREm9SKENz5kxdJ66zqOlX32qnUazBFCY7gGE7BhXOowxU0oAkE7uERnuHFerCerFfrbdq6ZM1mDuAPrI8fqXOZuQ==</latexit><latexit sha1_base64="Wt5k/xF7vch8MDdX5khOsMbvDDs=">AAACAnicbVDLSgMxFM34rPU16koECRbBVZlxY3cW3LhswT6gU0omk2lDM8mQZIQyDG70U9y4UMRNF+JHuPMb/AkzbRfaeiHkcM693HOPHzOqtON8WUvLK6tr64WN4ubW9s6uvbffVCKRmDSwYEK2faQIo5w0NNWMtGNJUOQz0vKHV7neuiVSUcFv9Cgm3Qj1OQ0pRtpQPfvQ8wUL1CgyX+pFSA8wYmk7y4o9u+SUnUnBReDOQOnyY1z/fjge13r2pxcInESEa8yQUh3XiXU3RVJTzEhW9BJFYoSHqE86BnIUEdVNJydk8NQwAQyFNI9rOGF/T6QoUrlL05mbVPNaTv6ndRIdVrop5XGiCcfTRWHCoBYwzwMGVBKs2cgAhCU1XiEeIImwNqnlIbjzJy+C5nnZdcpu3SlVK2BaBXAETsAZcMEFqIJrUAMNgMEdeATP4MW6t56sV+tt2rpkzWYOwJ+y3n8As26b/g==</latexit><latexit sha1_base64="Wt5k/xF7vch8MDdX5khOsMbvDDs=">AAACAnicbVDLSgMxFM34rPU16koECRbBVZlxY3cW3LhswT6gU0omk2lDM8mQZIQyDG70U9y4UMRNF+JHuPMb/AkzbRfaeiHkcM693HOPHzOqtON8WUvLK6tr64WN4ubW9s6uvbffVCKRmDSwYEK2faQIo5w0NNWMtGNJUOQz0vKHV7neuiVSUcFv9Cgm3Qj1OQ0pRtpQPfvQ8wUL1CgyX+pFSA8wYmk7y4o9u+SUnUnBReDOQOnyY1z/fjge13r2pxcInESEa8yQUh3XiXU3RVJTzEhW9BJFYoSHqE86BnIUEdVNJydk8NQwAQyFNI9rOGF/T6QoUrlL05mbVPNaTv6ndRIdVrop5XGiCcfTRWHCoBYwzwMGVBKs2cgAhCU1XiEeIImwNqnlIbjzJy+C5nnZdcpu3SlVK2BaBXAETsAZcMEFqIJrUAMNgMEdeATP4MW6t56sV+tt2rpkzWYOwJ+y3n8As26b/g==</latexit><latexit sha1_base64="OZr+upXu6nXSBbOvmgd8av+FZgk=">AAACAnicbVDLSsNAFL3xWesr6krcDBbBVUnc2GXBjcsK9gFNKJPJpB06mYSZiVBCcOOvuHGhiFu/wp1/46TNQlsvDHM4517uuSdIOVPacb6ttfWNza3t2k59d2//4NA+Ou6pJJOEdknCEzkIsKKcCdrVTHM6SCXFccBpP5jelHr/gUrFEnGvZyn1YzwWLGIEa0ON7FMvSHioZrH5ci/GekIwzwdFUR/ZDafpzAutArcCDaiqM7K/vDAhWUyFJhwrNXSdVPs5lpoRTou6lymaYjLFYzo0UOCYKj+fn1CgC8OEKEqkeUKjOft7IsexKl2aztKkWtZK8j9tmOmo5edMpJmmgiwWRRlHOkFlHihkkhLNZwZgIpnxisgES0y0Sa0MwV0+eRX0rpqu03TvnEa7VcVRgzM4h0tw4RracAsd6AKBR3iGV3iznqwX6936WLSuWdXMCfwp6/MH6uaXsg==</latexit>

A1
<latexit sha1_base64="bNrwHLhBXTBJdSNr6XaN1YgjN8M=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVUJCx2LWBiLRH+kNoocx2mtOnFkO6Aq9FFYGECIlSfgEdh4G5y2A7ScZPl0933y+YKUM6Ud59sqbWxube+Udyt7+9WDQ7t21FUik4R2iOBC9gOsKGcJ7WimOe2nkuI44LQXTK4Lv3dPpWIiudPTlHoxHiUsYgRrI/l2bRgIHqppbK78aua7Fd+uOw1nDrRO3CWpt6qfGQKAtm9/DUNBspgmmnCs1MB1Uu3lWGpGOJ1VhpmiKSYTPKIDQxMcU+Xl8+gzdGaUEEVCmpNoNFd/b+Q4VkU6MxljPVarXiH+5w0yHTW9nCVppmlCFg9FGUdaoKIHFDJJieZTQzCRzGRFZIwlJtq0VZTgrn55nXQvGq7TcG9NG01YoAwncArn4MIltOAG2tABAg/wBC/waj1az9ab9b4YLVnLnWP4A+vjBxXhlVE=</latexit><latexit sha1_base64="SU+8Pyt/+N6zT2xBQV2uds7eghY=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEiiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx9eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTQPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHZOyWTA==</latexit><latexit sha1_base64="SU+8Pyt/+N6zT2xBQV2uds7eghY=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEiiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx9eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTQPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHZOyWTA==</latexit><latexit sha1_base64="cwl57cr3OP6s/88x6IteTnETuy8=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LGIhbFI9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PTZoCWI1k+Oude+fgEKWdKO863VdnY3Nreqe7W9vYPDo/s+nFPJZkktEsSnshBgBXlTNCuZprTQSopjgNO+8H0pvD7D1Qqloh7PUupF+OxYBEjWBvJt+ujIOGhmsXmyq/nvlvz7YbTdBZA68QtSQNKdHz7axQmJIup0IRjpYauk2ovx1Izwum8NsoUTTGZ4jEdGipwTJWXL6LP0blRQhQl0hyh0UL9vZHjWBXpzGSM9USteoX4nzfMdNTycibSTFNBlg9FGUc6QUUPKGSSEs1nhmAimcmKyARLTLRpqyjBXf3yOuldNl2n6d45jXarrKMKp3AGF+DCFbThFjrQBQKP8Ayv8GY9WS/Wu/WxHK1Y5c4J/IH1+QPeNJOt</latexit>

B1
<latexit sha1_base64="nOGniTiqvd5us9oUD0MKbXK8WP4=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVUJCx0rWBiLRH+kNoocx2mtOnFkO6Aq9FFYGECIlSfgEdh4G5y2A7ScZPl0933y+YKUM6Ud59sqbWxube+Udyt7+9WDQ7t21FUik4R2iOBC9gOsKGcJ7WimOe2nkuI44LQXTK4Lv3dPpWIiudPTlHoxHiUsYgRrI/l2bRgIHqppbK78aua7Fd+uOw1nDrRO3CWpt6qfGQKAtm9/DUNBspgmmnCs1MB1Uu3lWGpGOJ1VhpmiKSYTPKIDQxMcU+Xl8+gzdGaUEEVCmpNoNFd/b+Q4VkU6MxljPVarXiH+5w0yHTW9nCVppmlCFg9FGUdaoKIHFDJJieZTQzCRzGRFZIwlJtq0VZTgrn55nXQvGq7TcG9NG01YoAwncArn4MIltOAG2tABAg/wBC/waj1az9ab9b4YLVnLnWP4A+vjBxdplVI=</latexit><latexit sha1_base64="pqbYmv+vwQeXiGdFfWMnCGbYCVc=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEoiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx9eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTQPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHZnSWTQ==</latexit><latexit sha1_base64="pqbYmv+vwQeXiGdFfWMnCGbYCVc=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HEoiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx9eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTQPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHZnSWTQ==</latexit><latexit sha1_base64="vRNvmhiY7TqETXvXZxD0Dp/Hj3o=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LGChbFI9CG1UeQ4TmvVcSLbAVWhn8LCAEKsfAkbf4PTZoCWI1k+Oude+fgEKWdKO863VdnY3Nreqe7W9vYPDo/s+nFPJZkktEsSnshBgBXlTNCuZprTQSopjgNO+8H0pvD7D1Qqloh7PUupF+OxYBEjWBvJt+ujIOGhmsXmyq/nvlvz7YbTdBZA68QtSQNKdHz7axQmJIup0IRjpYauk2ovx1Izwum8NsoUTTGZ4jEdGipwTJWXL6LP0blRQhQl0hyh0UL9vZHjWBXpzGSM9USteoX4nzfMdNTycibSTFNBlg9FGUc6QUUPKGSSEs1nhmAimcmKyARLTLRpqyjBXf3yOuldNl2n6d45jXarrKMKp3AGF+DCFbThFjrQBQKP8Ayv8GY9WS/Wu/WxHK1Y5c4J/IH1+QPfvJOu</latexit> AR

<latexit sha1_base64="cAASlKKwKCt8sR2Kf05h67IWIpM=">AAAB+nicbVC9TsMwGPzCbykUUhhZLCokpiphoWMRC2NB9Edqo8hxnNaq40S2A6pCH4WFAYRYeQIegY23wWk7QMtJlk933yefL0g5U9pxvq219Y3Nre3STnl3r7J/YFcPOyrJJKFtkvBE9gKsKGeCtjXTnPZSSXEccNoNxleF372nUrFE3OlJSr0YDwWLGMHaSL5dHQQJD9UkNld+OfVvy75dc+rODGiVuAtSa1Y+MwQALd/+GoQJyWIqNOFYqb7rpNrLsdSMcDotDzJFU0zGeEj7hgocU+Xls+hTdGqUEEWJNEdoNFN/b+Q4VkU6MxljPVLLXiH+5/UzHTW8nIk001SQ+UNRxpFOUNEDCpmkRPOJIZhIZrIiMsISE23aKkpwl7+8SjrnddepuzemjQbMUYJjOIEzcOECmnANLWgDgQd4ghd4tR6tZ+vNep+PrlmLnSP4A+vjB0gGlXI=</latexit><latexit sha1_base64="yq9C6PZQpWK1buQuRKUeyCDXn1Y=">AAAB+nicbVC9TsMwGHTKXwkUUhhZLKpKTFXCQsciJMRYEP2R2ihyHLe16tiR7YCq0EdhYShCrDwBj8DG2+C0HaDlJMunu++TzxcmjCrtut9WYWNza3unuGvv7ZcODp3yUVuJVGLSwoIJ2Q2RIoxy0tJUM9JNJEFxyEgnHF/lfueBSEUFv9eThPgxGnI6oBhpIwVOuR8KFqlJbK7schrc2YFTcWvuHHCdeEtSaZQ+0+q1PWsGzlc/EjiNCdeYIaV6nptoP0NSU8zI1O6niiQIj9GQ9AzlKCbKz+bRp7BqlAgOhDSHazhXf29kKFZ5OjMZIz1Sq14u/uf1Uj2o+xnlSaoJx4uHBimDWsC8BxhRSbBmE0MQltRkhXiEJMLatJWX4K1+eZ20z2ueW/NuTRt1sEARnIBTcAY8cAEa4AY0QQtg8AiewQy8Wk/Wi/VmvS9GC9Zy5xj8gfXxA5cRlm0=</latexit><latexit sha1_base64="yq9C6PZQpWK1buQuRKUeyCDXn1Y=">AAAB+nicbVC9TsMwGHTKXwkUUhhZLKpKTFXCQsciJMRYEP2R2ihyHLe16tiR7YCq0EdhYShCrDwBj8DG2+C0HaDlJMunu++TzxcmjCrtut9WYWNza3unuGvv7ZcODp3yUVuJVGLSwoIJ2Q2RIoxy0tJUM9JNJEFxyEgnHF/lfueBSEUFv9eThPgxGnI6oBhpIwVOuR8KFqlJbK7schrc2YFTcWvuHHCdeEtSaZQ+0+q1PWsGzlc/EjiNCdeYIaV6nptoP0NSU8zI1O6niiQIj9GQ9AzlKCbKz+bRp7BqlAgOhDSHazhXf29kKFZ5OjMZIz1Sq14u/uf1Uj2o+xnlSaoJx4uHBimDWsC8BxhRSbBmE0MQltRkhXiEJMLatJWX4K1+eZ20z2ueW/NuTRt1sEARnIBTcAY8cAEa4AY0QQtg8AiewQy8Wk/Wi/VmvS9GC9Zy5xj8gfXxA5cRlm0=</latexit><latexit sha1_base64="GYu8cUQ7IP7M84Dvg3WJEs+SC10=">AAAB+nicbVC9TsMwGPxS/kr5S2FksaiQmKqEhY5FLIwF0RapjSLHcVqrThzZDqgKfRQWBhBi5UnYeBucNgO0nGT5dPd98vmClDOlHefbqqytb2xuVbdrO7t7+wd2/bCnRCYJ7RLBhbwPsKKcJbSrmeb0PpUUxwGn/WByVfj9ByoVE8mdnqbUi/EoYREjWBvJt+vDQPBQTWNz5Zcz/7bm2w2n6cyBVolbkgaU6Pj21zAUJItpognHSg1cJ9VejqVmhNNZbZgpmmIywSM6MDTBMVVePo8+Q6dGCVEkpDmJRnP190aOY1WkM5Mx1mO17BXif94g01HLy1mSZpomZPFQlHGkBSp6QCGTlGg+NQQTyUxWRMZYYqJNW0UJ7vKXV0nvvOk6TffGabRbZR1VOIYTOAMXLqAN19CBLhB4hGd4hTfryXqx3q2PxWjFKneO4A+szx8QaJPO</latexit>

BR
<latexit sha1_base64="6P/XMItM2q57k4ak4hI8F2dJ9e0=">AAAB+nicbVC9TsMwGPzCbykUUhhZLCokpiphoWMFC2NB9Edqo8hxnNaq40S2A6pCH4WFAYRYeQIegY23wWk7QMtJlk933yefL0g5U9pxvq219Y3Nre3STnl3r7J/YFcPOyrJJKFtkvBE9gKsKGeCtjXTnPZSSXEccNoNxleF372nUrFE3OlJSr0YDwWLGMHaSL5dHQQJD9UkNld+OfVvy75dc+rODGiVuAtSa1Y+MwQALd/+GoQJyWIqNOFYqb7rpNrLsdSMcDotDzJFU0zGeEj7hgocU+Xls+hTdGqUEEWJNEdoNFN/b+Q4VkU6MxljPVLLXiH+5/UzHTW8nIk001SQ+UNRxpFOUNEDCpmkRPOJIZhIZrIiMsISE23aKkpwl7+8SjrnddepuzemjQbMUYJjOIEzcOECmnANLWgDgQd4ghd4tR6tZ+vNep+PrlmLnSP4A+vjB0mOlXM=</latexit><latexit sha1_base64="2gUkZhWl9ZooR/+FCFYDLOZVIXs=">AAAB+nicbVC9TsMwGHTKXwkUUhhZLKpKTFXCQscKJMRYEP2R2ihyHLe16tiR7YCq0EdhYShCrDwBj8DG2+C0HaDlJMunu++TzxcmjCrtut9WYWNza3unuGvv7ZcODp3yUVuJVGLSwoIJ2Q2RIoxy0tJUM9JNJEFxyEgnHF/lfueBSEUFv9eThPgxGnI6oBhpIwVOuR8KFqlJbK7schrc2YFTcWvuHHCdeEtSaZQ+0+q1PWsGzlc/EjiNCdeYIaV6nptoP0NSU8zI1O6niiQIj9GQ9AzlKCbKz+bRp7BqlAgOhDSHazhXf29kKFZ5OjMZIz1Sq14u/uf1Uj2o+xnlSaoJx4uHBimDWsC8BxhRSbBmE0MQltRkhXiEJMLatJWX4K1+eZ20z2ueW/NuTRt1sEARnIBTcAY8cAEa4AY0QQtg8AiewQy8Wk/Wi/VmvS9GC9Zy5xj8gfXxA5iZlm4=</latexit><latexit sha1_base64="2gUkZhWl9ZooR/+FCFYDLOZVIXs=">AAAB+nicbVC9TsMwGHTKXwkUUhhZLKpKTFXCQscKJMRYEP2R2ihyHLe16tiR7YCq0EdhYShCrDwBj8DG2+C0HaDlJMunu++TzxcmjCrtut9WYWNza3unuGvv7ZcODp3yUVuJVGLSwoIJ2Q2RIoxy0tJUM9JNJEFxyEgnHF/lfueBSEUFv9eThPgxGnI6oBhpIwVOuR8KFqlJbK7schrc2YFTcWvuHHCdeEtSaZQ+0+q1PWsGzlc/EjiNCdeYIaV6nptoP0NSU8zI1O6niiQIj9GQ9AzlKCbKz+bRp7BqlAgOhDSHazhXf29kKFZ5OjMZIz1Sq14u/uf1Uj2o+xnlSaoJx4uHBimDWsC8BxhRSbBmE0MQltRkhXiEJMLatJWX4K1+eZ20z2ueW/NuTRt1sEARnIBTcAY8cAEa4AY0QQtg8AiewQy8Wk/Wi/VmvS9GC9Zy5xj8gfXxA5iZlm4=</latexit><latexit sha1_base64="icu5xnBweKU8F2lfiLf4/srA5Yw=">AAAB+nicbVC9TsMwGPxS/kr5S2FksaiQmKqEhY4VLIwF0RapjSLHcVqrThzZDqgKfRQWBhBi5UnYeBucNgO0nGT5dPd98vmClDOlHefbqqytb2xuVbdrO7t7+wd2/bCnRCYJ7RLBhbwPsKKcJbSrmeb0PpUUxwGn/WByVfj9ByoVE8mdnqbUi/EoYREjWBvJt+vDQPBQTWNz5Zcz/7bm2w2n6cyBVolbkgaU6Pj21zAUJItpognHSg1cJ9VejqVmhNNZbZgpmmIywSM6MDTBMVVePo8+Q6dGCVEkpDmJRnP190aOY1WkM5Mx1mO17BXif94g01HLy1mSZpomZPFQlHGkBSp6QCGTlGg+NQQTyUxWRMZYYqJNW0UJ7vKXV0nvvOk6TffGabRbZR1VOIYTOAMXLqAN19CBLhB4hGd4hTfryXqx3q2PxWjFKneO4A+szx8R8JPP</latexit>D1

<latexit sha1_base64="9xHXY61QsVy/2jjFDindOtvp/2U=">AAAB+nicbVC9TsMwGPxS/kqhkMLIYlEhMVUJCx0rwcBYJPojtVHkOE5r1Ykj2wFVoY/CwgBCrDwBj8DG2+C0HaDlJMunu++TzxeknCntON9WaWNza3unvFvZ268eHNq1o64SmSS0QwQXsh9gRTlLaEczzWk/lRTHAae9YHJV+L17KhUTyZ2eptSL8ShhESNYG8m3a8NA8FBNY3Pl1zPfrfh23Wk4c6B14i5JvVX9zBAAtH37axgKksU00YRjpQauk2ovx1IzwumsMswUTTGZ4BEdGJrgmCovn0efoTOjhCgS0pxEo7n6eyPHsSrSmckY67Fa9QrxP2+Q6ajp5SxJM00TsngoyjjSAhU9oJBJSjSfGoKJZCYrImMsMdGmraIEd/XL66R70XCdhntr2mjCAmU4gVM4BxcuoQU30IYOEHiAJ3iBV+vRerberPfFaMla7hzDH1gfPxp5lVQ=</latexit><latexit sha1_base64="I/BBg0cCyJ50IrhPgnpg1Gug7y0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HGgiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTwPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHaYSWTw==</latexit><latexit sha1_base64="I/BBg0cCyJ50IrhPgnpg1Gug7y0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HGgiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTwPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHaYSWTw==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="W6gDzTzBJcT9RcIdtKEdB5rZjuo=">AAAB73icbVC9TsMwGPxS/kopkLKyWFRITFXCAmMlGBiLRH+kNoocx2mtOnZkO6Aq9FFYGECIt2HjbXDaDtBy0ief7mz5vosyzrTxvG+nsrW9s7tX3a8d1A+Pjt1GvadlrgjtEsmlGkRYU84E7RpmOB1kiuI04rQfTW9Kv/9IlWZSPJhZRoMUjwVLGMHGSqHbGEWSx3qW2qO4nYd+LXSbXstbAG0Sf0WasEIndL9GsSR5SoUhHGs99L3MBAVWhhFO57VRrmmGyRSP6dBSgVOqg2IRfY7OrRKjRCo7wqCF+vtFgVNdprM3U2wmet0rxf+8YW6S66BgIssNFWT5UZJzZCQqe0AxU5QYPrMEE8VsVkQmWGFibFtlCf76ypukd9nyvZZ/70EVTuEMLsCHK2jDHXSgCwSe4AXe4N15dl6dj2VdFWfV2wn8gfP5A4tOklk=</latexit><latexit sha1_base64="W6gDzTzBJcT9RcIdtKEdB5rZjuo=">AAAB73icbVC9TsMwGPxS/kopkLKyWFRITFXCAmMlGBiLRH+kNoocx2mtOnZkO6Aq9FFYGECIt2HjbXDaDtBy0ief7mz5vosyzrTxvG+nsrW9s7tX3a8d1A+Pjt1GvadlrgjtEsmlGkRYU84E7RpmOB1kiuI04rQfTW9Kv/9IlWZSPJhZRoMUjwVLGMHGSqHbGEWSx3qW2qO4nYd+LXSbXstbAG0Sf0WasEIndL9GsSR5SoUhHGs99L3MBAVWhhFO57VRrmmGyRSP6dBSgVOqg2IRfY7OrRKjRCo7wqCF+vtFgVNdprM3U2wmet0rxf+8YW6S66BgIssNFWT5UZJzZCQqe0AxU5QYPrMEE8VsVkQmWGFibFtlCf76ypukd9nyvZZ/70EVTuEMLsCHK2jDHXSgCwSe4AXe4N15dl6dj2VdFWfV2wn8gfP5A4tOklk=</latexit><latexit sha1_base64="N99DtNtlXUjfOA8BduWuiphiuSc=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LESDIxFog+pjSLHcVqrjhPZDqgK/RQWBhBi5UvY+BucNgO0HMny0Tn3yscnSDlT2nG+rcrG5tb2TnW3trd/cHhk1497KskkoV2S8EQOAqwoZ4J2NdOcDlJJcRxw2g+m14Xff6BSsUTc61lKvRiPBYsYwdpIvl0fBQkP1Sw2V34z992abzecprMAWiduSRpQouPbX6MwIVlMhSYcKzV0nVR7OZaaEU7ntVGmaIrJFI/p0FCBY6q8fBF9js6NEqIokeYIjRbq740cx6pIZyZjrCdq1SvE/7xhpqOWlzORZpoKsnwoyjjSCSp6QCGTlGg+MwQTyUxWRCZYYqJNW0UJ7uqX10nvsuk6TffOabRbZR1VOIUzuAAXrqANt9CBLhB4hGd4hTfryXqx3q2P5WjFKndO4A+szx/izJOw</latexit><latexit sha1_base64="N99DtNtlXUjfOA8BduWuiphiuSc=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LESDIxFog+pjSLHcVqrjhPZDqgK/RQWBhBi5UvY+BucNgO0HMny0Tn3yscnSDlT2nG+rcrG5tb2TnW3trd/cHhk1497KskkoV2S8EQOAqwoZ4J2NdOcDlJJcRxw2g+m14Xff6BSsUTc61lKvRiPBYsYwdpIvl0fBQkP1Sw2V34z992abzecprMAWiduSRpQouPbX6MwIVlMhSYcKzV0nVR7OZaaEU7ntVGmaIrJFI/p0FCBY6q8fBF9js6NEqIokeYIjRbq740cx6pIZyZjrCdq1SvE/7xhpqOWlzORZpoKsnwoyjjSCSp6QCGTlGg+MwQTyUxWRCZYYqJNW0UJ7uqX10nvsuk6TffOabRbZR1VOIUzuAAXrqANt9CBLhB4hGd4hTfryXqx3q2P5WjFKndO4A+szx/izJOw</latexit><latexit sha1_base64="I/BBg0cCyJ50IrhPgnpg1Gug7y0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HGgiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTwPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHaYSWTw==</latexit><latexit sha1_base64="I/BBg0cCyJ50IrhPgnpg1Gug7y0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HGgiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTwPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHaYSWTw==</latexit><latexit sha1_base64="I/BBg0cCyJ50IrhPgnpg1Gug7y0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HGgiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTwPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHaYSWTw==</latexit><latexit sha1_base64="I/BBg0cCyJ50IrhPgnpg1Gug7y0=">AAAB+nicbVBPS8MwHE39O6vTTo9egmPgabRe3HGgiMcJ7g9spaRpuoWlSUlSZdR9FC8eJuLVT+BH8Oa3Md120M0HIY/3fj/y8sKUUaVd99va2Nza3tkt7dn7B+XDI6dy3FEik5i0sWBC9kKkCKOctDXVjPRSSVASMtINx1eF330gUlHB7/UkJX6ChpzGFCNtpMCpDELBIjVJzJVfTwPPDpyqW3fngOvEW5Jqs/yZ1W7sWStwvgaRwFlCuMYMKdX33FT7OZKaYkam9iBTJEV4jIakbyhHCVF+Po8+hTWjRDAW0hyu4Vz9vZGjRBXpzGSC9EiteoX4n9fPdNzwc8rTTBOOFw/FGYNawKIHGFFJsGYTQxCW1GSFeIQkwtq0VZTgrX55nXQu6p5b9+5MGw2wQAmcgjNwDjxwCZrgFrRAG2DwCJ7BDLxaT9aL9Wa9L0Y3rOXOCfgD6+MHaYSWTw==</latexit><latexit sha1_base64="N99DtNtlXUjfOA8BduWuiphiuSc=">AAAB+nicbVC7TsMwFL0pr1JeKYwsFhUSU5Ww0LESDIxFog+pjSLHcVqrjhPZDqgK/RQWBhBi5UvY+BucNgO0HMny0Tn3yscnSDlT2nG+rcrG5tb2TnW3trd/cHhk1497KskkoV2S8EQOAqwoZ4J2NdOcDlJJcRxw2g+m14Xff6BSsUTc61lKvRiPBYsYwdpIvl0fBQkP1Sw2V34z992abzecprMAWiduSRpQouPbX6MwIVlMhSYcKzV0nVR7OZaaEU7ntVGmaIrJFI/p0FCBY6q8fBF9js6NEqIokeYIjRbq740cx6pIZyZjrCdq1SvE/7xhpqOWlzORZpoKsnwoyjjSCSp6QCGTlGg+MwQTyUxWRCZYYqJNW0UJ7uqX10nvsuk6TffOabRbZR1VOIUzuAAXrqANt9CBLhB4hGd4hTfryXqx3q2P5WjFKndO4A+szx/izJOw</latexit>

DR
<latexit sha1_base64="uVCZvT9vYEU+q8JqkiYuDDigoKo=">AAAB+nicbVC9TsMwGPzCbykUUhhZLCokpiphoWMlGBgLoj9SG0WO47RWHSeyHVAV+igsDCDEyhPwCGy8DU7bAVpOsny6+z75fEHKmdKO822trW9sbm2Xdsq7e5X9A7t62FFJJgltk4QnshdgRTkTtK2Z5rSXSorjgNNuML4s/O49lYol4k5PUurFeChYxAjWRvLt6iBIeKgmsbnyq6l/W/btmlN3ZkCrxF2QWrPymSEAaPn21yBMSBZToQnHSvVdJ9VejqVmhNNpeZApmmIyxkPaN1TgmCovn0WfolOjhChKpDlCo5n6eyPHsSrSmckY65Fa9grxP6+f6ajh5UykmaaCzB+KMo50gooeUMgkJZpPDMFEMpMVkRGWmGjTVlGCu/zlVdI5r7tO3b0xbTRgjhIcwwmcgQsX0IRraEEbCDzAE7zAq/VoPVtv1vt8dM1a7BzBH1gfP0yelXU=</latexit><latexit sha1_base64="H9d8uEUaleWfQfdoRJ7Vb5yREaA=">AAAB+nicbVC9TsMwGHTKXwkUUhhZLKpKTFXCQsdKIMRYEP2R2ihyHLe16tiR7YCq0EdhYShCrDwBj8DG2+C0HaDlJMunu++TzxcmjCrtut9WYWNza3unuGvv7ZcODp3yUVuJVGLSwoIJ2Q2RIoxy0tJUM9JNJEFxyEgnHF/mfueBSEUFv9eThPgxGnI6oBhpIwVOuR8KFqlJbK7sahrc2YFTcWvuHHCdeEtSaZQ+0+q1PWsGzlc/EjiNCdeYIaV6nptoP0NSU8zI1O6niiQIj9GQ9AzlKCbKz+bRp7BqlAgOhDSHazhXf29kKFZ5OjMZIz1Sq14u/uf1Uj2o+xnlSaoJx4uHBimDWsC8BxhRSbBmE0MQltRkhXiEJMLatJWX4K1+eZ20z2ueW/NuTRt1sEARnIBTcAY8cAEa4AY0QQtg8AiewQy8Wk/Wi/VmvS9GC9Zy5xj8gfXxA5uplnA=</latexit><latexit sha1_base64="H9d8uEUaleWfQfdoRJ7Vb5yREaA=">AAAB+nicbVC9TsMwGHTKXwkUUhhZLKpKTFXCQsdKIMRYEP2R2ihyHLe16tiR7YCq0EdhYShCrDwBj8DG2+C0HaDlJMunu++TzxcmjCrtut9WYWNza3unuGvv7ZcODp3yUVuJVGLSwoIJ2Q2RIoxy0tJUM9JNJEFxyEgnHF/mfueBSEUFv9eThPgxGnI6oBhpIwVOuR8KFqlJbK7sahrc2YFTcWvuHHCdeEtSaZQ+0+q1PWsGzlc/EjiNCdeYIaV6nptoP0NSU8zI1O6niiQIj9GQ9AzlKCbKz+bRp7BqlAgOhDSHazhXf29kKFZ5OjMZIz1Sq14u/uf1Uj2o+xnlSaoJx4uHBimDWsC8BxhRSbBmE0MQltRkhXiEJMLatJWX4K1+eZ20z2ueW/NuTRt1sEARnIBTcAY8cAEa4AY0QQtg8AiewQy8Wk/Wi/VmvS9GC9Zy5xj8gfXxA5uplnA=</latexit><latexit sha1_base64="YnvSV2Bo3e8WUYOOKqDTiBEW+GM=">AAAB+nicbVC9TsMwGPxS/kr5S2FksaiQmKqEhY6VYGAsiLZIbRQ5jtNadeLIdkBV6KOwMIAQK0/CxtvgtBmg5STLp7vvk88XpJwp7TjfVmVtfWNzq7pd29nd2z+w64c9JTJJaJcILuR9gBXlLKFdzTSn96mkOA447QeTy8LvP1CpmEju9DSlXoxHCYsYwdpIvl0fBoKHahqbK7+a+bc13244TWcOtErckjSgRMe3v4ahIFlME004VmrgOqn2ciw1I5zOasNM0RSTCR7RgaEJjqny8nn0GTo1SogiIc1JNJqrvzdyHKsinZmMsR6rZa8Q//MGmY5aXs6SNNM0IYuHoowjLVDRAwqZpETzqSGYSGayIjLGEhNt2ipKcJe/vEp6503Xabo3TqPdKuuowjGcwBm4cAFtuIYOdIHAIzzDK7xZT9aL9W59LEYrVrlzBH9gff4AFQCT0Q==</latexit>

LL1 decomposition

RX

k=1

rk
<latexit sha1_base64="m1nqacr1q5/oAwkQGsZJ3GdCWuM=">AAACHXicbVDLSgMxFM3UVx1foy7dBIsgLspMEexGKLhxWcU+oB2HTHrbhmYyY5IRytAfceOvuHGhiAs34t+YPha19UDgcM653NwTJpwp7bo/Vm5ldW19I79pb23v7O45+wd1FaeSQo3GPJbNkCjgTEBNM82hmUggUcihEQ6uxn7jEaRisbjTwwT8iPQE6zJKtJEC57wdQo+JDB7SiXI2stsqjYJscOmN7rPbEZbBwG6D6MxFAqfgFt0J8DLxZqSAZqgGzle7E9M0AqEpJ0q1PDfRfkakZpSDWZkqSAgdkB60DBUkAuVnk+tG+MQoHdyNpXlC44k6P5GRSKlhFJpkRHRfLXpj8T+vlepu2c+YSFINgk4XdVOOdYzHVeEOk0A1HxpCqGTmr5j2iSRUm0JtU4K3ePIyqZeKnlv0bkqFSnlWRx4doWN0ijx0gSroGlVRDVH0hF7QG3q3nq1X68P6nEZz1mzmEP2B9f0LWs+ipA==</latexit><latexit sha1_base64="m1nqacr1q5/oAwkQGsZJ3GdCWuM=">AAACHXicbVDLSgMxFM3UVx1foy7dBIsgLspMEexGKLhxWcU+oB2HTHrbhmYyY5IRytAfceOvuHGhiAs34t+YPha19UDgcM653NwTJpwp7bo/Vm5ldW19I79pb23v7O45+wd1FaeSQo3GPJbNkCjgTEBNM82hmUggUcihEQ6uxn7jEaRisbjTwwT8iPQE6zJKtJEC57wdQo+JDB7SiXI2stsqjYJscOmN7rPbEZbBwG6D6MxFAqfgFt0J8DLxZqSAZqgGzle7E9M0AqEpJ0q1PDfRfkakZpSDWZkqSAgdkB60DBUkAuVnk+tG+MQoHdyNpXlC44k6P5GRSKlhFJpkRHRfLXpj8T+vlepu2c+YSFINgk4XdVOOdYzHVeEOk0A1HxpCqGTmr5j2iSRUm0JtU4K3ePIyqZeKnlv0bkqFSnlWRx4doWN0ijx0gSroGlVRDVH0hF7QG3q3nq1X68P6nEZz1mzmEP2B9f0LWs+ipA==</latexit><latexit sha1_base64="m1nqacr1q5/oAwkQGsZJ3GdCWuM=">AAACHXicbVDLSgMxFM3UVx1foy7dBIsgLspMEexGKLhxWcU+oB2HTHrbhmYyY5IRytAfceOvuHGhiAs34t+YPha19UDgcM653NwTJpwp7bo/Vm5ldW19I79pb23v7O45+wd1FaeSQo3GPJbNkCjgTEBNM82hmUggUcihEQ6uxn7jEaRisbjTwwT8iPQE6zJKtJEC57wdQo+JDB7SiXI2stsqjYJscOmN7rPbEZbBwG6D6MxFAqfgFt0J8DLxZqSAZqgGzle7E9M0AqEpJ0q1PDfRfkakZpSDWZkqSAgdkB60DBUkAuVnk+tG+MQoHdyNpXlC44k6P5GRSKlhFJpkRHRfLXpj8T+vlepu2c+YSFINgk4XdVOOdYzHVeEOk0A1HxpCqGTmr5j2iSRUm0JtU4K3ePIyqZeKnlv0bkqFSnlWRx4doWN0ijx0gSroGlVRDVH0hF7QG3q3nq1X68P6nEZz1mzmEP2B9f0LWs+ipA==</latexit><latexit sha1_base64="m1nqacr1q5/oAwkQGsZJ3GdCWuM=">AAACHXicbVDLSgMxFM3UVx1foy7dBIsgLspMEexGKLhxWcU+oB2HTHrbhmYyY5IRytAfceOvuHGhiAs34t+YPha19UDgcM653NwTJpwp7bo/Vm5ldW19I79pb23v7O45+wd1FaeSQo3GPJbNkCjgTEBNM82hmUggUcihEQ6uxn7jEaRisbjTwwT8iPQE6zJKtJEC57wdQo+JDB7SiXI2stsqjYJscOmN7rPbEZbBwG6D6MxFAqfgFt0J8DLxZqSAZqgGzle7E9M0AqEpJ0q1PDfRfkakZpSDWZkqSAgdkB60DBUkAuVnk+tG+MQoHdyNpXlC44k6P5GRSKlhFJpkRHRfLXpj8T+vlepu2c+YSFINgk4XdVOOdYzHVeEOk0A1HxpCqGTmr5j2iSRUm0JtU4K3ePIyqZeKnlv0bkqFSnlWRx4doWN0ijx0gSroGlVRDVH0hF7QG3q3nq1X68P6nEZz1mzmEP2B9f0LWs+ipA==</latexit>
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Boltzmann equation for the neutron flux,  

• Governing equations

• 17 energy group
• 16 angular directions
• 120 radial zones
• 40 time steps (                       )
• Total degrees of freedom: 1,305,600

 (r, E,⌦, t)
<latexit sha1_base64="MHlgP8OhFkLO3hxz6iivg68uIhY=">AAAB/XicbVDLSgMxFM3UV62v8bFzE2yFCqXMdGOXBRHcWcE+oDOUTJppQ5PMkGSEOhR/xY0LRdz6H+78G9N2Ftp64MLhnHu5954gZlRpx/m2cmvrG5tb+e3Czu7e/oF9eNRWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfzfzOA5GKRuJeT2LiczQUNKQYaSP17ZOSFytalpXrinfLyRBV9EWpbxedqjMHXCVuRoogQ7Nvf3mDCCecCI0ZUqrnOrH2UyQ1xYxMC16iSIzwGA1Jz1CBOFF+Or9+Cs+NMoBhJE0JDefq74kUcaUmPDCdHOmRWvZm4n9eL9Fh3U+piBNNBF4sChMGdQRnUcABlQRrNjEEYUnNrRCPkERYm8AKJgR3+eVV0q5VXafq3tWKjXoWRx6cgjNQBi64BA1wA5qgBTB4BM/gFbxZT9aL9W59LFpzVjZzDP7A+vwBCS2TnA==</latexit><latexit sha1_base64="MHlgP8OhFkLO3hxz6iivg68uIhY=">AAAB/XicbVDLSgMxFM3UV62v8bFzE2yFCqXMdGOXBRHcWcE+oDOUTJppQ5PMkGSEOhR/xY0LRdz6H+78G9N2Ftp64MLhnHu5954gZlRpx/m2cmvrG5tb+e3Czu7e/oF9eNRWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfzfzOA5GKRuJeT2LiczQUNKQYaSP17ZOSFytalpXrinfLyRBV9EWpbxedqjMHXCVuRoogQ7Nvf3mDCCecCI0ZUqrnOrH2UyQ1xYxMC16iSIzwGA1Jz1CBOFF+Or9+Cs+NMoBhJE0JDefq74kUcaUmPDCdHOmRWvZm4n9eL9Fh3U+piBNNBF4sChMGdQRnUcABlQRrNjEEYUnNrRCPkERYm8AKJgR3+eVV0q5VXafq3tWKjXoWRx6cgjNQBi64BA1wA5qgBTB4BM/gFbxZT9aL9W59LFpzVjZzDP7A+vwBCS2TnA==</latexit><latexit sha1_base64="MHlgP8OhFkLO3hxz6iivg68uIhY=">AAAB/XicbVDLSgMxFM3UV62v8bFzE2yFCqXMdGOXBRHcWcE+oDOUTJppQ5PMkGSEOhR/xY0LRdz6H+78G9N2Ftp64MLhnHu5954gZlRpx/m2cmvrG5tb+e3Czu7e/oF9eNRWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfzfzOA5GKRuJeT2LiczQUNKQYaSP17ZOSFytalpXrinfLyRBV9EWpbxedqjMHXCVuRoogQ7Nvf3mDCCecCI0ZUqrnOrH2UyQ1xYxMC16iSIzwGA1Jz1CBOFF+Or9+Cs+NMoBhJE0JDefq74kUcaUmPDCdHOmRWvZm4n9eL9Fh3U+piBNNBF4sChMGdQRnUcABlQRrNjEEYUnNrRCPkERYm8AKJgR3+eVV0q5VXafq3tWKjXoWRx6cgjNQBi64BA1wA5qgBTB4BM/gFbxZT9aL9W59LFpzVjZzDP7A+vwBCS2TnA==</latexit><latexit sha1_base64="MHlgP8OhFkLO3hxz6iivg68uIhY=">AAAB/XicbVDLSgMxFM3UV62v8bFzE2yFCqXMdGOXBRHcWcE+oDOUTJppQ5PMkGSEOhR/xY0LRdz6H+78G9N2Ftp64MLhnHu5954gZlRpx/m2cmvrG5tb+e3Czu7e/oF9eNRWUSIxaeGIRbIbIEUYFaSlqWakG0uCeMBIJxhfzfzOA5GKRuJeT2LiczQUNKQYaSP17ZOSFytalpXrinfLyRBV9EWpbxedqjMHXCVuRoogQ7Nvf3mDCCecCI0ZUqrnOrH2UyQ1xYxMC16iSIzwGA1Jz1CBOFF+Or9+Cs+NMoBhJE0JDefq74kUcaUmPDCdHOmRWvZm4n9eL9Fh3U+piBNNBF4sChMGdQRnUcABlQRrNjEEYUnNrRCPkERYm8AKJgR3+eVV0q5VXafq3tWKjXoWRx6cgjNQBi64BA1wA5qgBTB4BM/gFbxZT9aL9W59LFpzVjZzDP7A+vwBCS2TnA==</latexit>

Z 1

0

Z

4⇡
�s(r, E

0 ! E,⌦0 · ⌦) (r, E0,⌦0, t)d⌦0dE0 + q(r, E,⌦, t)
<latexit sha1_base64="9OZW6YrJ8NobYvDXtstGr7Xx6X4="></latexit><latexit sha1_base64="9OZW6YrJ8NobYvDXtstGr7Xx6X4="></latexit><latexit sha1_base64="9OZW6YrJ8NobYvDXtstGr7Xx6X4="></latexit><latexit sha1_base64="9OZW6YrJ8NobYvDXtstGr7Xx6X4="></latexit>

1

⌫(E)

@ 

@t
+ ⌦ ·r + �(r, E) =

<latexit sha1_base64="Q/xikmfdb++HXRGitms+gTwttCE="></latexit><latexit sha1_base64="Q/xikmfdb++HXRGitms+gTwttCE="></latexit><latexit sha1_base64="Q/xikmfdb++HXRGitms+gTwttCE="></latexit><latexit sha1_base64="Q/xikmfdb++HXRGitms+gTwttCE="></latexit>

Absorber

Air

Scatterer

0 ⇠ 1 µsec
<latexit sha1_base64="vWHhzC5GlSvPO7jiMc8xRxByQVo=">AAACBnicbVC7SgNBFL3rM8bXqoWFCINBsAq7WmglARvLCOYB2RBmJzfJkJndZWZWCEsqG3/FxkIRW7/Bzp/INzh5FJp44MLhnHu5954wEVwbz/t2lpZXVtfWcxv5za3tnV13b7+q41QxrLBYxKoeUo2CR1gx3AisJwqpDAXWwv7N2K89oNI8ju7NIMGmpN2Idzijxkot99gjgeaS+CTo6YQyzC4SMySBTIlG1nILXtGbgCwSf0YKpcPRiABAueV+Be2YpRIjwwTVuuF7iWlmVBnOBA7zQarRbunTLjYsjahE3cwmbwzJqVXapBMrW5EhE/X3REal1gMZ2k5JTU/Pe2PxP6+Rms5VM+NRkhqM2HRRJxXExGScCWlzhcyIgSWUKW5vJaxHFWXGJpe3IfjzLy+S6nnR94r+nU3jGqbIwRGcwBn4cAkluIUyVIDBIzzDK7w5T86L8+58TFuXnNnMAfyB8/kDgS2aFg==</latexit><latexit sha1_base64="gjylXyQgOBoxHGHYpDFBJEAeFpw=">AAACBnicbVC7SgNBFJ31GeMjqxYWIgwGwSrsaqGFSMDGMoJ5QHYJs5O7yZCZ3WVmVghLKht/xcbCILZ+g50fYJtvcPIoNPHAhcM593LvPUHCmdKO82UtLa+srq3nNvKbW9s7BXt3r6biVFKo0pjHshEQBZxFUNVMc2gkEogIONSD3s3Yrz+AVCyO7nU/AV+QTsRCRok2Uss+crCnmMAu9roqIRSy80QPsCdSrIC27KJTcibAi8SdkWL5YDQqXA2/Ky3702vHNBUQacqJUk3XSbSfEakZ5TDIe6kCs6VHOtA0NCIClJ9N3hjgE6O0cRhLU5HGE/X3REaEUn0RmE5BdFfNe2PxP6+Z6vDSz1iUpBoiOl0UphzrGI8zwW0mgWreN4RQycytmHaJJFSb5PImBHf+5UVSOyu5Tsm9M2lcoyly6BAdo1PkogtURreogqqIokf0jF7R0HqyXqw3633aumTNZvbRH1gfP9sCm9k=</latexit><latexit sha1_base64="gjylXyQgOBoxHGHYpDFBJEAeFpw=">AAACBnicbVC7SgNBFJ31GeMjqxYWIgwGwSrsaqGFSMDGMoJ5QHYJs5O7yZCZ3WVmVghLKht/xcbCILZ+g50fYJtvcPIoNPHAhcM593LvPUHCmdKO82UtLa+srq3nNvKbW9s7BXt3r6biVFKo0pjHshEQBZxFUNVMc2gkEogIONSD3s3Yrz+AVCyO7nU/AV+QTsRCRok2Uss+crCnmMAu9roqIRSy80QPsCdSrIC27KJTcibAi8SdkWL5YDQqXA2/Ky3702vHNBUQacqJUk3XSbSfEakZ5TDIe6kCs6VHOtA0NCIClJ9N3hjgE6O0cRhLU5HGE/X3REaEUn0RmE5BdFfNe2PxP6+Z6vDSz1iUpBoiOl0UphzrGI8zwW0mgWreN4RQycytmHaJJFSb5PImBHf+5UVSOyu5Tsm9M2lcoyly6BAdo1PkogtURreogqqIokf0jF7R0HqyXqw3633aumTNZvbRH1gfP9sCm9k=</latexit><latexit sha1_base64="mddhO6chf0KOYcQRIZdW20PHVbM=">AAACBnicbVA9SwNBEN2LXzF+nVqKsBgEq3CnhVYSsLGMYD4gd4S9zVyyZHfv2N0TwpHKxr9iY6GIrb/Bzn/jJrlCEx8MPN6bYWZelHKmjed9O6WV1bX1jfJmZWt7Z3fP3T9o6SRTFJo04YnqREQDZxKahhkOnVQBERGHdjS6mfrtB1CaJfLejFMIBRlIFjNKjJV67rGHA80E9nEw1CmhkF+kZoIDkWENtOdWvZo3A14mfkGqqECj534F/YRmAqShnGjd9b3UhDlRhlEOk0qQabBbRmQAXUslEaDDfPbGBJ9apY/jRNmSBs/U3xM5EVqPRWQ7BTFDvehNxf+8bmbiqzBnMs0MSDpfFGccmwRPM8F9poAaPraEUMXsrZgOiSLU2OQqNgR/8eVl0jqv+V7Nv/Oq9esijjI6QifoDPnoEtXRLWqgJqLoET2jV/TmPDkvzrvzMW8tOcXMIfoD5/MHXWmXww==</latexit>

0 0.2 0.4 0.6 0.8 1

1

1.5

2

2.5

3

10-5 100
10-10

10-5

100

LSPG
GNAT
ST-LSPG-STHOSVD
ST-LSPG-LL1
ST-LSPG-CP
ST-GNAT-STHOSVD
ST-GNAT-LL1
ST-GNAT-CP
Overall Pareto front

Method # DoFs Rel. Error

LSPG 800 6.01e-6
ST-LSPG-ll1 20 6.85e-7

Method Rel.

Error

Speedup

LSPG 0.27 0.82
GNAT 0.98 1.2
ST-LSPG-
HOSVD

0.43 0.09

ST-LSPG-ll1 0.51 0.67
ST-LSPG-CP 0.67 1.1
ST-GNAT-
HOSVD

0.27 5.4

ST-GNAT-ll1 0.40 15

ST-GNAT-CP 0.46 43

Method Rel. Error Speedup

LSPG 0.048 0.92
GNAT 0.18 0.97
ST-LSPG1-
HOSVD

2.32 0.34

ST-LSPG-ll1 0.79 0.89
ST-LSPG-CP 0.018 1.2
ST-GNAT-
HOSVD

0.94 11

ST-GNAT-ll1 1.2 10

ST-GNAT-CP 0.59 19

Figure 3. Geometry

Table 2. Number of DoFs and accuracy

Figure 4. Neutron flux at final time step

Figure 5. Relative error of Energy group 8
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