
Tractable Classes of Path Queries⋆
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Graph Databases

Graph database: an edge-labelled finite directed graph.

author1 author2 author3 author4 author5

paper1 paper2 paper3

wrote wrote wrote wrote wrote wrote

advised advised

Quest

Find expressive classes of queries with fast evaluation.

Tree-width

Tree-width: Measure of how far a graph is from a tree.

FIGURE: Graphs of tree-width k = 2 (left-hand side) and k = 3 (right-hand
side). Each graph can be seen as an underlying tree whose nodes are
replaced by a k-dimensional shape.
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Proposition: Evaluation of CQs/CRPQs/C2RPQs is NP-complete ,
but becomes polynomial time when restricted to queries of
tree-width ⩽ k for each k ∈ N.

Corollary: Graph theory can be useful (sometimes).

Question

Can we decide if a query is equivalent to a query of tree-width at most k?

Semantic tree-width

Definition: A C2RPQ has semantic tree-width at most k if it is
equivalent to a finite union of C2RPQs of tree-width at most k.
Theorem: Semantic tree-width k is decidable and effective:

▶ if k = 1 (EXPSPACE-complete) [BBRV13]
▶ if k ⩾ 2 (2EXPSPACE and EXPSPACE-hard) [FM23]

Proof idea (by intimidation drawing)

A k-under approximation is any C2RPQ of tw ⩽ k obtained by:
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Key lemma [FM23]: The infinite set of k-under approximations is
effectively expressible as a finite union of C2RPQs. Proof: Bound the
size of refinements while preserving the semantic.

1. Make each induced path in the tree-decomposition acyclic:
<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

<latexit sha1_base64="U7e5I/5jvk5WIgWt74DuHQl6Pi0=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJKpeNSiyMRdCL1EaV4zqtVceJbAdRRX0EFgZQYeUleA023gan7QAtv2Tp0/+fI59z/JgzpR3n28otLa+sruXXCxubW9s79u5eXUWJJLRGIh7Jpo8V5UzQmmaa02YsKQ59Thv+4DrLGw9UKhaJez2MqRfinmABI1gb6+6xc9axi07JmQgtgjuD4tXnONNbtWN/tbsRSUIqNOFYqZbrxNpLsdSMcDoqtBNFY0wGuEdbBgUOqfLSyagjdGScLgoiaZ7QaOL+7khxqNQw9E1liHVfzWeZ+V/WSnRw6aVMxImmgkw/ChKOdISyvVGXSUo0HxrARDIzKyJ9LDHR5joFcwR3fuVFqJ+W3PNS+bZcrBzDVHk4gEM4ARcuoAI3UIUaEOjBE7zAq8WtZ2tsvU9Lc9asZx/+yPr4AS4dkiA=</latexit>

x5

<latexit sha1_base64="gLxQ5WH/Z8ulThy9XYfic7EOFTw=">AAAB7HicbZDLSgMxFIbP1Futt6pLN8GiuCozUtSNWHDjsoK9QDuUTJppQzPJkGSEMvQZ3Liwilvfwddw59uYabvQ1h8CH/9/DjnnBDFn2rjut5NbWV1b38hvFra2d3b3ivsHDS0TRWidSC5VK8CaciZo3TDDaStWFEcBp81geJvlzUeqNJPiwYxi6ke4L1jICDbWqnfUQF53iyW37E6FlsGbQ+nmc5LptdYtfnV6kiQRFYZwrHXbc2Pjp1gZRjgdFzqJpjEmQ9ynbYsCR1T76XTYMTqxTg+FUtknDJq6vztSHGk9igJbGWEz0ItZZv6XtRMTXvkpE3FiqCCzj8KEIyNRtjnqMUWJ4SMLmChmZ0VkgBUmxt6nYI/gLa68DI3zsndRrtxXStVTmCkPR3AMZ+DBJVThDmpQBwIMnuAFJo5wnp03531WmnPmPYfwR87HD78Mkwo=</latexit>

⇢ =

<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

<latexit sha1_base64="U7e5I/5jvk5WIgWt74DuHQl6Pi0=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJKpeNSiyMRdCL1EaV4zqtVceJbAdRRX0EFgZQYeUleA023gan7QAtv2Tp0/+fI59z/JgzpR3n28otLa+sruXXCxubW9s79u5eXUWJJLRGIh7Jpo8V5UzQmmaa02YsKQ59Thv+4DrLGw9UKhaJez2MqRfinmABI1gb6+6xc9axi07JmQgtgjuD4tXnONNbtWN/tbsRSUIqNOFYqZbrxNpLsdSMcDoqtBNFY0wGuEdbBgUOqfLSyagjdGScLgoiaZ7QaOL+7khxqNQw9E1liHVfzWeZ+V/WSnRw6aVMxImmgkw/ChKOdISyvVGXSUo0HxrARDIzKyJ9LDHR5joFcwR3fuVFqJ+W3PNS+bZcrBzDVHk4gEM4ARcuoAI3UIUaEOjBE7zAq8WtZ2tsvU9Lc9asZx/+yPr4AS4dkiA=</latexit>

x5
<latexit sha1_base64="12bgtH8Bg5B197kGm6H83mVYt2A=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8GiuCozUtSdBTcuK9oLtEPJpJk2NJMMSUYoQx/BjQuluvUlfA13vo2Ztgtt/SHw8f/nkHNOEHOmjet+O7mV1bX1jfxmYWt7Z3evuH/Q0DJRhNaJ5FK1AqwpZ4LWDTOctmJFcRRw2gyGN1nefKRKMykezCimfoT7goWMYGOt+6DrdYslt+xOhZbBm0Pp+nOS6a3WLX51epIkERWGcKx123Nj46dYGUY4HRc6iaYxJkPcp22LAkdU++l01DE6sU4PhVLZJwyaur87UhxpPYoCWxlhM9CLWWb+l7UTE175KRNxYqggs4/ChCMjUbY36jFFieEjC5goZmdFZIAVJsZep2CP4C2uvAyN87J3Ua7cVUrVU5gpD0dwDGfgwSVU4RZqUAcCfXiCF3h1uPPsTJz3WWnOmfccwh85Hz8GiZIG</latexit>

b1

<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

<latexit sha1_base64="U7e5I/5jvk5WIgWt74DuHQl6Pi0=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJKpeNSiyMRdCL1EaV4zqtVceJbAdRRX0EFgZQYeUleA023gan7QAtv2Tp0/+fI59z/JgzpR3n28otLa+sruXXCxubW9s79u5eXUWJJLRGIh7Jpo8V5UzQmmaa02YsKQ59Thv+4DrLGw9UKhaJez2MqRfinmABI1gb6+6xc9axi07JmQgtgjuD4tXnONNbtWN/tbsRSUIqNOFYqZbrxNpLsdSMcDoqtBNFY0wGuEdbBgUOqfLSyagjdGScLgoiaZ7QaOL+7khxqNQw9E1liHVfzWeZ+V/WSnRw6aVMxImmgkw/ChKOdISyvVGXSUo0HxrARDIzKyJ9LDHR5joFcwR3fuVFqJ+W3PNS+bZcrBzDVHk4gEM4ARcuoAI3UIUaEOjBE7zAq8WtZ2tsvU9Lc9asZx/+yPr4AS4dkiA=</latexit>

x5

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

x4

x5

<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

<latexit sha1_base64="U7e5I/5jvk5WIgWt74DuHQl6Pi0=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJKpeNSiyMRdCL1EaV4zqtVceJbAdRRX0EFgZQYeUleA023gan7QAtv2Tp0/+fI59z/JgzpR3n28otLa+sruXXCxubW9s79u5eXUWJJLRGIh7Jpo8V5UzQmmaa02YsKQ59Thv+4DrLGw9UKhaJez2MqRfinmABI1gb6+6xc9axi07JmQgtgjuD4tXnONNbtWN/tbsRSUIqNOFYqZbrxNpLsdSMcDoqtBNFY0wGuEdbBgUOqfLSyagjdGScLgoiaZ7QaOL+7khxqNQw9E1liHVfzWeZ+V/WSnRw6aVMxImmgkw/ChKOdISyvVGXSUo0HxrARDIzKyJ9LDHR5joFcwR3fuVFqJ+W3PNS+bZcrBzDVHk4gEM4ARcuoAI3UIUaEOjBE7zAq8WtZ2tsvU9Lc9asZx/+yPr4AS4dkiA=</latexit>

x5

<latexit sha1_base64="OJq4h6qYiu/1D3t7EFAkuyOOQdQ=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2WmFHVnwY3LivYC7VAyaaYNzSRDkhHK0Edw40Kpbn0JX8Odb2Om7UJbfwh8/P855JwTxJxp47rfzsrq2vrGZm4rv72zu7dfODhsaJkoQutEcqlaAdaUM0HrhhlOW7GiOAo4bQbDmyxvPlKlmRQPZhRTP8J9wUJGsLHWfdAtdwtFt+ROhZbBm0Px+nOS6a3WLXx1epIkERWGcKx123Nj46dYGUY4Hec7iaYxJkPcp22LAkdU++l01DE6tU4PhVLZJwyaur87UhxpPYoCWxlhM9CLWWb+l7UTE175KRNxYqggs4/ChCMjUbY36jFFieEjC5goZmdFZIAVJsZeJ2+P4C2uvAyNcsm7KFXuKsXqGcyUg2M4gXPw4BKqcAs1qAOBPjzBC7w63Hl2Js77rHTFmfccwR85Hz8IDZIH</latexit>

b2

<latexit sha1_base64="g9x/er79OCzthRhk47GCcei3B0Q=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGi7qz4MZlRXuBdiiZNNOGJpkhyQhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XdZQoQmsk4pFqBlhTziStGWY4bcaKYhFw2ggGN1neeKRKs0g+mGFMfYF7koWMYGOt+6Bz3ikU3ZI7EVoEbwbF689xprdqp/DV7kYkEVQawrHWLc+NjZ9iZRjhdJRvJ5rGmAxwj7YsSiyo9tPJqCN0bJ0uCiNlnzRo4v7uSLHQeigCWymw6ev5LDP/y1qJCa/8lMk4MVSS6UdhwpGJULY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3USrflYuVE5gqB4dwBKfgwSVU4BaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4ACZGSCA==</latexit>

b3

<latexit sha1_base64="i3wtW0iCO5onvmHhurbMwj378u8=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8GiuCozUtSdBTcuK9oLtEPJpJk2NJMMSUYoQx/BjQuluvUlfA13vo2Ztgtt/SHw8f/nkHNOEHOmjet+O7mV1bX1jfxmYWt7Z3evuH/Q0DJRhNaJ5FK1AqwpZ4LWDTOctmJFcRRw2gyGN1nefKRKMykezCimfoT7goWMYGOt+6Bb6RZLbtmdCi2DN4fS9eck01utW/zq9CRJIioM4VjrtufGxk+xMoxwOi50Ek1jTIa4T9sWBY6o9tPpqGN0Yp0eCqWyTxg0dX93pDjSehQFtjLCZqAXs8z8L2snJrzyUybixFBBZh+FCUdGomxv1GOKEsNHFjBRzM6KyAArTIy9TsEewVtceRka52Xvoly5q5SqpzBTHo7gGM7Ag0uowi3UoA4E+vAEL/DqcOfZmTjvs9KcM+85hD9yPn4ACxWSCQ==</latexit>

b4

<latexit sha1_base64="pq04MCUmwJajH3J1XoV93Rfikno=">AAACBHicbZC7SgNBFIZnvcZ4W7VMMxiUCCHsSlAbMWBjGSE3SEKYncwmQ2YvzJwNhiWFje+gL2BjoYiFjQ9h59s4uQia+MPAx3/O4cz5nVBwBZb1ZSwsLi2vrCbWkusbm1vb5s5uRQWRpKxMAxHImkMUE9xnZeAgWC2UjHiOYFWndzmqV/tMKh74JRiErOmRjs9dTgloq2WmMqVsA9gNOG7cH2bxD8Pw6Lxlpq2cNRaeB3sK6Yv3+5Eeii3zs9EOaOQxH6ggStVtK4RmTCRwKtgw2YgUCwntkQ6ra/SJx1QzHh8xxAfaaWM3kPr5gMfu74mYeEoNPEd3egS6arY2Mv+r1SNwz5ox98MImE8ni9xIYAjwKBHc5pJREAMNhEqu/4ppl0hCQeeW1CHYsyfPQ+U4Z5/k8tf5dOEQTZRAKbSPMshGp6iArlARlRFFt+gRPaMX4854Ml6Nt0nrgjGd2UN/ZHx8Azk6nDs=</latexit>

(T,v, t) =

<latexit sha1_base64="Y3QlEk/YBxkeDNo5oxgY87Y0UPM=">AAAB6nicdVDLSsNAFL3xWeur6tLN0CK4Cknsa1lw48JFRfuANpTJdNoOnUzCzEQooZ/gxoUibv0id/6N0zaCih64cDjnXu69J4g5U9pxPqy19Y3Nre3cTn53b//gsHB03FZRIgltkYhHshtgRTkTtKWZ5rQbS4rDgNNOML1c+J17KhWLxJ2exdQP8ViwESNYG+n2euAOCiXHrtZdr+Yhx3aWMKR+Ufa8CnIzpQQZmoPCe38YkSSkQhOOleq5Tqz9FEvNCKfzfD9RNMZkise0Z6jAIVV+ujx1js6MMkSjSJoSGi3V7xMpDpWahYHpDLGeqN/eQvzL6yV6VPdTJuJEU0FWi0YJRzpCi7/RkElKNJ8Zgolk5lZEJlhiok06eRPC16fof9L2bLdqV27KpUYxiyMHp1CEc3ChBg24gia0gMAYHuAJni1uPVov1uuqdc3KZk7gB6y3TwrMjZA=</latexit>

L1

<latexit sha1_base64="ftbDZZUB+FpmeyssgsNDC79cpxg=">AAAB6nicdVDLSsNAFL3xWeur6tLN0CK4Cknsa1lw48JFRfuANpTJdNoOnUzCzEQooZ/gxoUibv0id/6N0zaCih64cDjnXu69J4g5U9pxPqy19Y3Nre3cTn53b//gsHB03FZRIgltkYhHshtgRTkTtKWZ5rQbS4rDgNNOML1c+J17KhWLxJ2exdQP8ViwESNYG+n2euANCiXHrtZdr+Yhx3aWMKR+Ufa8CnIzpQQZmoPCe38YkSSkQhOOleq5Tqz9FEvNCKfzfD9RNMZkise0Z6jAIVV+ujx1js6MMkSjSJoSGi3V7xMpDpWahYHpDLGeqN/eQvzL6yV6VPdTJuJEU0FWi0YJRzpCi7/RkElKNJ8Zgolk5lZEJlhiok06eRPC16fof9L2bLdqV27KpUYxiyMHp1CEc3ChBg24gia0gMAYHuAJni1uPVov1uuqdc3KZk7gB6y3TwxQjZE=</latexit>

L2

<latexit sha1_base64="HUcoxp/+Q8P5H9aqaLxC7BErl5c=">AAAB6nicdVDJSgNBEK2JW4xb1KOXJkHwNMxM1mPAiwcPEc0CyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7CQjqOiDgsd7VVTV82LOpLKsDyO3sbm1vZPfLeztHxweFY9PujJKBKEdEvFI9D0sKWch7SimOO3HguLA47TnzS6Xfu+eCsmi8E7NY+oGeBIynxGstHR7PaqMimXLrDdtp+Egy7RW0KRZqTpODdmZUoYM7VHxfTiOSBLQUBGOpRzYVqzcFAvFCKeLwjCRNMZkhid0oGmIAyrddHXqAp1rZYz8SOgKFVqp3ydSHEg5DzzdGWA1lb+9pfiXN0iU33RTFsaJoiFZL/ITjlSEln+jMROUKD7XBBPB9K2ITLHAROl0CjqEr0/R/6TrmHbdrN1Uy61SFkcezqAEF2BDA1pwBW3oAIEJPMATPBvceDRejNd1a87IZk7hB4y3Tw3UjZI=</latexit>

L3

<latexit sha1_base64="eI/HCndcFZ7yXt+YCp592OU+mqA=">AAAB6nicdVDLSsNAFL3xWeur6tLN0CK4Cknsa1lw48JFRfuANpTJdNoOnUzCzEQooZ/gxoUibv0id/6N0zaCih64cDjnXu69J4g5U9pxPqy19Y3Nre3cTn53b//gsHB03FZRIgltkYhHshtgRTkTtKWZ5rQbS4rDgNNOML1c+J17KhWLxJ2exdQP8ViwESNYG+n2elAeFEqOXa27Xs1Dju0sYUj9oux5FeRmSgkyNAeF9/4wIklIhSYcK9VznVj7KZaaEU7n+X6iaIzJFI9pz1CBQ6r8dHnqHJ0ZZYhGkTQlNFqq3ydSHCo1CwPTGWI9Ub+9hfiX10v0qO6nTMSJpoKsFo0SjnSEFn+jIZOUaD4zBBPJzK2ITLDERJt08iaEr0/R/6Tt2W7VrtyUS41iFkcOTqEI5+BCDRpwBU1oAYExPMATPFvcerRerNdV65qVzZzAD1hvnw9YjZM=</latexit>

L4

<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

<latexit sha1_base64="U7e5I/5jvk5WIgWt74DuHQl6Pi0=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJKpeNSiyMRdCL1EaV4zqtVceJbAdRRX0EFgZQYeUleA023gan7QAtv2Tp0/+fI59z/JgzpR3n28otLa+sruXXCxubW9s79u5eXUWJJLRGIh7Jpo8V5UzQmmaa02YsKQ59Thv+4DrLGw9UKhaJez2MqRfinmABI1gb6+6xc9axi07JmQgtgjuD4tXnONNbtWN/tbsRSUIqNOFYqZbrxNpLsdSMcDoqtBNFY0wGuEdbBgUOqfLSyagjdGScLgoiaZ7QaOL+7khxqNQw9E1liHVfzWeZ+V/WSnRw6aVMxImmgkw/ChKOdISyvVGXSUo0HxrARDIzKyJ9LDHR5joFcwR3fuVFqJ+W3PNS+bZcrBzDVHk4gEM4ARcuoAI3UIUaEOjBE7zAq8WtZ2tsvU9Lc9asZx/+yPr4AS4dkiA=</latexit>

x5

<latexit sha1_base64="Y3QlEk/YBxkeDNo5oxgY87Y0UPM=">AAAB6nicdVDLSsNAFL3xWeur6tLN0CK4Cknsa1lw48JFRfuANpTJdNoOnUzCzEQooZ/gxoUibv0id/6N0zaCih64cDjnXu69J4g5U9pxPqy19Y3Nre3cTn53b//gsHB03FZRIgltkYhHshtgRTkTtKWZ5rQbS4rDgNNOML1c+J17KhWLxJ2exdQP8ViwESNYG+n2euAOCiXHrtZdr+Yhx3aWMKR+Ufa8CnIzpQQZmoPCe38YkSSkQhOOleq5Tqz9FEvNCKfzfD9RNMZkise0Z6jAIVV+ujx1js6MMkSjSJoSGi3V7xMpDpWahYHpDLGeqN/eQvzL6yV6VPdTJuJEU0FWi0YJRzpCi7/RkElKNJ8Zgolk5lZEJlhiok06eRPC16fof9L2bLdqV27KpUYxiyMHp1CEc3ChBg24gia0gMAYHuAJni1uPVov1uuqdc3KZk7gB6y3TwrMjZA=</latexit>

L1

<latexit sha1_base64="rhiOvuhEPo1Cd3RASSukNzgDanM=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8HiZVVmpKgbseDGZQV7gXYomTTTxmaSIckIpfQd3LhoEbc+g6/hzrcx03ahrT8EPv7/HHLOCWLOtHHdbyezsrq2vpHdzG1t7+zu5fcPalomitAqkVyqRoA15UzQqmGG00asKI4CTutB/y7N689UaSbFoxnE1I9wV7CQEWysVWupnjy7aecLbtGdCi2DN4fC7ec41aTSzn+1OpIkERWGcKx103Nj4w+xMoxwOsq1Ek1jTPq4S5sWBY6o9ofTaUfoxDodFEplnzBo6v7uGOJI60EU2MoIm55ezFLzv6yZmPDaHzIRJ4YKMvsoTDgyEqWrow5TlBg+sICJYnZWRHpYYWLsgXL2CN7iystQuyh6l8XSQ6lQPoWZsnAEx3AOHlxBGe6hAlUg8AQvMIaJI51X5815n5VmnHnPIfyR8/EDIO+TOw==</latexit>

⇢0 =

<latexit sha1_base64="KyV05VypBZMZeMaEat0ZKlxJvEQ=">AAACBnicdVDLSsNAFJ3UV62vqksRhhbBVUjS57LgxkUXFewD0hAmk0k7dPJgZiKU0JUbf8WNC0Xc+g3u/BunD6GKHrhwOOde7r3HSxgV0jA+tdzG5tb2Tn63sLd/cHhUPD7piTjlmHRxzGI+8JAgjEakK6lkZJBwgkKPkb43uZr7/TvCBY2jWzlNiBOiUUQDipFUkls8t9uuBbMh9mM5g223ssarjlssG3q9aVoNCxq6sYAizUrVsmrQXCllsELHLX4M/RinIYkkZkgI2zQS6WSIS4oZmRWGqSAJwhM0IraiEQqJcLLFGzN4oRQfBjFXFUm4UNcnMhQKMQ091RkiORa/vbn4l2enMmg6GY2SVJIILxcFKYMyhvNMoE85wZJNFUGYU3UrxGPEEZYquYIK4ftT+D/pWbpZ12s31XKrtIojD85ACVwCEzRAC1yDDugCDO7BI3gGL9qD9qS9am/L1py2mjkFP6C9fwFeA5e3</latexit>

[L2·L3·L4]

<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

x2 x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

x5
<latexit sha1_base64="12bgtH8Bg5B197kGm6H83mVYt2A=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8GiuCozUtSdBTcuK9oLtEPJpJk2NJMMSUYoQx/BjQuluvUlfA13vo2Ztgtt/SHw8f/nkHNOEHOmjet+O7mV1bX1jfxmYWt7Z3evuH/Q0DJRhNaJ5FK1AqwpZ4LWDTOctmJFcRRw2gyGN1nefKRKMykezCimfoT7goWMYGOt+6DrdYslt+xOhZbBm0Pp+nOS6a3WLX51epIkERWGcKx123Nj46dYGUY4HRc6iaYxJkPcp22LAkdU++l01DE6sU4PhVLZJwyaur87UhxpPYoCWxlhM9CLWWb+l7UTE175KRNxYqggs4/ChCMjUbY36jFFieEjC5goZmdFZIAVJsZep2CP4C2uvAyN87J3Ua7cVUrVU5gpD0dwDGfgwSVU4RZqUAcCfXiCF3h1uPPsTJz3WWnOmfccwh85Hz8GiZIG</latexit>

b1

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

x5

<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

x4

<latexit sha1_base64="U7e5I/5jvk5WIgWt74DuHQl6Pi0=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJKpeNSiyMRdCL1EaV4zqtVceJbAdRRX0EFgZQYeUleA023gan7QAtv2Tp0/+fI59z/JgzpR3n28otLa+sruXXCxubW9s79u5eXUWJJLRGIh7Jpo8V5UzQmmaa02YsKQ59Thv+4DrLGw9UKhaJez2MqRfinmABI1gb6+6xc9axi07JmQgtgjuD4tXnONNbtWN/tbsRSUIqNOFYqZbrxNpLsdSMcDoqtBNFY0wGuEdbBgUOqfLSyagjdGScLgoiaZ7QaOL+7khxqNQw9E1liHVfzWeZ+V/WSnRw6aVMxImmgkw/ChKOdISyvVGXSUo0HxrARDIzKyJ9LDHR5joFcwR3fuVFqJ+W3PNS+bZcrBzDVHk4gEM4ARcuoAI3UIUaEOjBE7zAq8WtZ2tsvU9Lc9asZx/+yPr4AS4dkiA=</latexit>

x5

<latexit sha1_base64="Pjlj4759DGhRaaxIuowVNWZxP+4=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdgpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AJomSGw==</latexit>

x0

<latexit sha1_base64="x9zjB1tQLR6Pw4UEOAnPW9h6B3I=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGirqz4MZlRXuBdiiZNNOGZpIhyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XtUwUoTUiuVTNAGvKmaA1wwynzVhRHAWcNoLBdZY3HqjSTIp7M4ypH+GeYCEj2Fjr7rHjdQpFt+ROhBbBm0Hx6nOc6a3aKXy1u5IkERWGcKx1y3Nj46dYGUY4HeXbiaYxJgPcoy2LAkdU++lk1BE6tk4XhVLZJwyauL87UhxpPYwCWxlh09fzWWb+l7USE176KRNxYqgg04/ChCMjUbY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3XirflouVE5gqB4dwBKfgwQVU4AaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4AKA2SHA==</latexit>

x1

<latexit sha1_base64="sWJGvdTt00+O0kGZG6QCiyG8cZw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm8GiuCpJKerOghuXFe0F2lAm00k7dDIJMxOxhD6CGxdKdetL+BrufBsnbRfa+sPAx/+fw5xz/JgzpR3n28qtrK6tb+Q3C1vbO7t79v5BQ0WJJLROIh7Jlo8V5UzQumaa01YsKQ59Tpv+8DrLmw9UKhaJez2KqRfivmABI1gb6+6xW+7aRafkTIWWwZ1D8epzkumt1rW/Or2IJCEVmnCsVNt1Yu2lWGpGOB0XOomiMSZD3KdtgwKHVHnpdNQxOjFODwWRNE9oNHV/d6Q4VGoU+qYyxHqgFrPM/C9rJzq49FIm4kRTQWYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphoc52COYK7uPIyNMol97xUua0Uq6cwUx6O4BjOwIULqMIN1KAOBPrwBC/wanHr2ZpY77PSnDXvOYQ/sj5+ACmRkh0=</latexit>

x2
<latexit sha1_base64="BZY3NpUNwwL9qWhKoEi7DyA3xSE=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJVMBGJRbGIuhFaqPKcZ3WquNEtoOooj4CCwOosPISvAYbb4PTdoCWX7L06f/Pkc85fsyZ0o7zbeWWlldW1/LrhY3Nre0de3evrqJEElojEY9k08eKciZoTTPNaTOWFIc+pw1/cJ3ljQcqFYvEvR7G1AtxT7CAEayNdffYOevYRafkTIQWwZ1B8epznOmt2rG/2t2IJCEVmnCsVMt1Yu2lWGpGOB0V2omiMSYD3KMtgwKHVHnpZNQROjJOFwWRNE9oNHF/d6Q4VGoY+qYyxLqv5rPM/C9rJTq49FIm4kRTQaYfBQlHOkLZ3qjLJCWaDw1gIpmZFZE+lphoc52COYI7v/Ii1E9L7nmpfFsuVo5hqjwcwCGcgAsXUIEbqEINCPTgCV7g1eLWszW23qelOWvWsw9/ZH38ACsVkh4=</latexit>

x3

<latexit sha1_base64="i1nrgrBDE36g4HauVtl4pBxYZn0=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyKqzIjRd1ZcOOyor1AO5RMmmlDM5khyYhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs7xY8G1cZxvtLS8srq2ntvIb25t7+wW9vbrOkoUZTUaiUg1faKZ4JLVDDeCNWPFSOgL1vAH11neeGBK80jem2HMvJD0JA84JcZad4+dcqdQdErORHgR3BkUrz7Hmd6qncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS+djDrCx9bp4iBS9kmDJ+7vjpSEWg9D31aGxPT1fJaZ/2WtxASXXsplnBgm6fSjIBHYRDjbG3e5YtSIoQVCFbezYtonilBjr5O3R3DnV16E+lnJPS+Vb8vFyglMlYNDOIJTcOECKnADVagBhR48wQu8IoGe0Ri9T0uX0KznAP4IffwALJmSHw==</latexit>

x4

<latexit sha1_base64="U7e5I/5jvk5WIgWt74DuHQl6Pi0=">AAAB6nicbZC7TsMwFIZPyq2UW4CRxaICMVUJKpeNSiyMRdCL1EaV4zqtVceJbAdRRX0EFgZQYeUleA023gan7QAtv2Tp0/+fI59z/JgzpR3n28otLa+sruXXCxubW9s79u5eXUWJJLRGIh7Jpo8V5UzQmmaa02YsKQ59Thv+4DrLGw9UKhaJez2MqRfinmABI1gb6+6xc9axi07JmQgtgjuD4tXnONNbtWN/tbsRSUIqNOFYqZbrxNpLsdSMcDoqtBNFY0wGuEdbBgUOqfLSyagjdGScLgoiaZ7QaOL+7khxqNQw9E1liHVfzWeZ+V/WSnRw6aVMxImmgkw/ChKOdISyvVGXSUo0HxrARDIzKyJ9LDHR5joFcwR3fuVFqJ+W3PNS+bZcrBzDVHk4gEM4ARcuoAI3UIUaEOjBE7zAq8WtZ2tsvU9Lc9asZx/+yPr4AS4dkiA=</latexit>

x5

<latexit sha1_base64="OJq4h6qYiu/1D3t7EFAkuyOOQdQ=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2WmFHVnwY3LivYC7VAyaaYNzSRDkhHK0Edw40Kpbn0JX8Odb2Om7UJbfwh8/P855JwTxJxp47rfzsrq2vrGZm4rv72zu7dfODhsaJkoQutEcqlaAdaUM0HrhhlOW7GiOAo4bQbDmyxvPlKlmRQPZhRTP8J9wUJGsLHWfdAtdwtFt+ROhZbBm0Px+nOS6a3WLXx1epIkERWGcKx123Nj46dYGUY4Hec7iaYxJkPcp22LAkdU++l01DE6tU4PhVLZJwyaur87UhxpPYoCWxlhM9CLWWb+l7UTE175KRNxYqggs4/ChCMjUbY36jFFieEjC5goZmdFZIAVJsZeJ2+P4C2uvAyNcsm7KFXuKsXqGcyUg2M4gXPw4BKqcAs1qAOBPjzBC7w63Hl2Js77rHTFmfccwR85Hz8IDZIH</latexit>

b2

<latexit sha1_base64="g9x/er79OCzthRhk47GCcei3B0Q=">AAAB6nicbZDLSgMxFIbPeK31VnXpJlgUV2VGi7qz4MZlRXuBdiiZNNOGJpkhyQhl6CO4caFUt76Er+HOtzHTdqGtPwQ+/v8ccs4JYs60cd1vZ2l5ZXVtPbeR39za3tkt7O3XdZQoQmsk4pFqBlhTziStGWY4bcaKYhFw2ggGN1neeKRKs0g+mGFMfYF7koWMYGOt+6Bz3ikU3ZI7EVoEbwbF689xprdqp/DV7kYkEVQawrHWLc+NjZ9iZRjhdJRvJ5rGmAxwj7YsSiyo9tPJqCN0bJ0uCiNlnzRo4v7uSLHQeigCWymw6ev5LDP/y1qJCa/8lMk4MVSS6UdhwpGJULY36jJFieFDC5goZmdFpI8VJsZeJ2+P4M2vvAj1s5J3USrflYuVE5gqB4dwBKfgwSVU4BaqUAMCPXiCF3h1uPPsjJ33aemSM+s5gD9yPn4ACZGSCA==</latexit>

b3

<latexit sha1_base64="i3wtW0iCO5onvmHhurbMwj378u8=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8GiuCozUtSdBTcuK9oLtEPJpJk2NJMMSUYoQx/BjQuluvUlfA13vo2Ztgtt/SHw8f/nkHNOEHOmjet+O7mV1bX1jfxmYWt7Z3evuH/Q0DJRhNaJ5FK1AqwpZ4LWDTOctmJFcRRw2gyGN1nefKRKMykezCimfoT7goWMYGOt+6Bb6RZLbtmdCi2DN4fS9eck01utW/zq9CRJIioM4VjrtufGxk+xMoxwOi50Ek1jTIa4T9sWBY6o9tPpqGN0Yp0eCqWyTxg0dX93pDjSehQFtjLCZqAXs8z8L2snJrzyUybixFBBZh+FCUdGomxv1GOKEsNHFjBRzM6KyAArTIy9TsEewVtceRka52Xvoly5q5SqpzBTHo7gGM7Ag0uowi3UoA4E+vAEL/DqcOfZmTjvs9KcM+85hD9yPn4ACxWSCQ==</latexit>

b4

<latexit sha1_base64="lIca1+nVe1q6JtYHXXbTIkuGypY=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm6FFcFWSUtSdBTcuXFS0F2hDmUwn7dDJJMxMhBL6CG5cKNWtL+FruPNtnDRdaOsPAx//fw5zzvEizpS27W8rt7a+sbmV3y7s7O7tHxQPj1oqjCWhTRLyUHY8rChngjY105x2Iklx4HHa9sbXad5+pFKxUDzoSUTdAA8F8xnB2lj3t/1qv1i2K/ZcaBWcBZSvPmep3hr94ldvEJI4oEITjpXqOnak3QRLzQin00IvVjTCZIyHtGtQ4IAqN5mPOkWnxhkgP5TmCY3m7u+OBAdKTQLPVAZYj9Rylpr/Zd1Y+5duwkQUaypI9pEfc6RDlO6NBkxSovnEACaSmVkRGWGJiTbXKZgjOMsrr0KrWnHOK7W7Wrlegkx5OIESnIEDF1CHG2hAEwgM4Qle4NXi1rM1s96z0py16DmGP7I+fgDlRpHt</latexit>

L2

<latexit sha1_base64="Hg3fFnK0Qs/p0vlL2PYtjeB2tiw=">AAAB6nicbZDLSsNAFIZP6q3WW9Slm6FFcFUSLerOghsXLiraC7ShTKaTduhkEmYmQgl9BDculOrWl/A13Pk2TtoutPWHgY//P4c55/gxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g4aKEklonUQ8ki0fK8qZoHXNNKetWFIc+pw2/eF1ljcfqVQsEg96FFMvxH3BAkawNtb9bfesa5ecsjMVWgZ3DqWrz0mmt1rX/ur0IpKEVGjCsVJt14m1l2KpGeF0XOgkisaYDHGftg0KHFLlpdNRx+jYOD0URNI8odHU/d2R4lCpUeibyhDrgVrMMvO/rJ3o4NJLmYgTTQWZfRQkHOkIZXujHpOUaD4ygIlkZlZEBlhios11CuYI7uLKy9A4Lbvn5cpdpVQtwkx5OIIinIALF1CFG6hBHQj04Qle4NXi1rM1sd5npTlr3nMIf2R9/ADmypHu</latexit>

L3

<latexit sha1_base64="1ZIs+/BAS2GUmAuZI4GulNSwpJI=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8EiuCozUtSdBTcuXFS0F2iHkkkzbWgmGZKMUIY+ghsXSnXrS/ga7nwbM20X2vpD4OP/zyHnnCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKFlogitE8mlagVYU84ErRtmOG3FiuIo4LQZDK+zvPlIlWZSPJhRTP0I9wULGcHGWve33Uq3WHLL7lRoGbw5lK4+J5neat3iV6cnSRJRYQjHWrc9NzZ+ipVhhNNxoZNoGmMyxH3atihwRLWfTkcdoxPr9FAolX3CoKn7uyPFkdajKLCVETYDvZhl5n9ZOzHhpZ8yESeGCjL7KEw4MhJle6MeU5QYPrKAiWJ2VkQGWGFi7HUK9gje4srL0Dgre+flyl2lVD2GmfJwBMdwCh5cQBVuoAZ1INCHJ3iBV4c7z87EeZ+V5px5zyH8kfPxA+hOke8=</latexit>

L4

<latexit sha1_base64="BD0eBLOivX5UWrJtJUezDEt98TM=">AAACBXicbZDLSgMxFIYz9VbrrepSF8GiVihlRoq6EQtuXFboDdpSMmmmDc1cSM4Uy9CNG59Bn8CNC0UEV76DO9/G9CJo6w+Bj/+cw8n57UBwBab5ZcTm5hcWl+LLiZXVtfWN5OZWWfmhpKxEfeHLqk0UE9xjJeAgWDWQjLi2YBW7ezmsV3pMKu57RegHrOGStscdTgloq5ncTRczdWA3YDtRb5DBPwyDw6PzZjJlZs2R8CxYE0hdvN8P9VBoJj/rLZ+GLvOACqJUzTIDaEREAqeCDRL1ULGA0C5ps5pGj7hMNaLRFQO8r50Wdnypnwd45P6eiIirVN+1dadLoKOma0Pzv1otBOesEXEvCIF5dLzICQUGHw8jwS0uGQXR10Co5PqvmHaIJBR0cAkdgjV98iyUj7PWSTZ3nUvlD9BYcbSD9lAaWegU5dEVKqASougWPaJn9GLcGU/Gq/E2bo0Zk5lt9EfGxzeje5xs</latexit>

(T,v, t0) =

2. Bound the length of internal paths in the tree-decomposition:
. . . . . .. . .

. . .
...

. . .
...

. . .
...

. . .
...

. . . . . . . . .

<latexit sha1_base64="dkHV0UIuTjo/T1o/mjE5ryNWIM4=">AAAB+HicbVDLSgNBEJz1GeMjqx69LAbFU9iVoOLFgBePEcwDkiXMTnqTIbMPZnrFuORD1IsHRbx68ze8+TfOJjloYkFDUdVNd5cXC67Qtr+NhcWl5ZXV3Fp+fWNzq2Bu79RVlEgGNRaJSDY9qkDwEGrIUUAzlkADT0DDG1xmfuMWpOJReIPDGNyA9kLuc0ZRSx2z0Ea4wzSWkc8FnI86ZtEu2WNY88SZkuLF50OGx2rH/Gp3I5YEECITVKmWY8foplQiZwJG+XaiIKZsQHvQ0jSkASg3HR8+sg600rX8SOoK0RqrvydSGig1DDzdGVDsq1kvE//zWgn6Z27KwzhBCNlkkZ8ICyMrS8HqcgkMxVATyiTXt1qsTyVlqLPK6xCc2ZfnSf245JyUytflYuWQTJAje2SfHBGHnJIKuSJVUiOMJOSJvJBX4954Nt6M90nrgjGd2SV/YHz8AHYqmAE=</latexit>

profile:
<latexit sha1_base64="b8c5sZEp0t5LhReubp6SzpUOlqE=">AAACFnicbVC7TsMwFHXKq5RXgJHFUIEYSpUgXmMlFsYi0YfURJXjuq1Vx4lsp1IVpT/Bwq+wMIAQK2Ljb3DSDNByLOsenXuu7Hu8kFGpLOvbKCwtr6yuFddLG5tb2zvm7l5TBpHApIEDFoi2hyRhlJOGooqRdigI8j1GWt7oNu23xkRIGvAHNQmJ66MBp32KkdJS1zxzYudQnxg68bQydZJKSrIyRoIHakj5ADpJZkq6ZtmqWhngIrFzUgY56l3zy+kFOPIJV5ghKTu2FSo3RkJRzEhSciJJQoRHaEA6mnLkE+nG2VoJPNZKD/YDoS9XMFN/T8TIl3Lie9rpIzWU871U/K/XiVT/xo0pDyNFOJ491I8YVAFMM4I9KghWbKIJwoLqv0I8RAJhpZMs6RDs+ZUXSfO8al9VL+8vyrWTPI4iOABH4BTY4BrUwB2ogwbA4BE8g1fwZjwZL8a78TGzFox8Zh/8gfH5A1OPnik=</latexit>{{{ , }, { },?}}

<latexit sha1_base64="fEWIgI1s23lu7buYqUXbzILylYg=">AAACCXicbZC7TsMwFIadcivlFmBkMVQghqpKUAVsVGJhLBK9SE1UOa7bWnWcyHaQqigdWXgCeAYWBhCw8gZsvA1O2gFafsvSp/+cI/v8XsioVJb1beQWFpeWV/KrhbX1jc0tc3unIYNIYFLHAQtEy0OSMMpJXVHFSCsUBPkeI01veJnWm7dESBrwGzUKieujPqc9ipHSVseETuzs6xNrGJfGTlJKwUmgk2R+0jGLVtnKBOfBnkLx4v0h1WOtY3453QBHPuEKMyRl27ZC5cZIKIoZSQpOJEmI8BD1SVsjRz6RbpxtksBD7XRhLxD6cgUz9/dEjHwpR76nO32kBnK2lpr/1dqR6p27MeVhpAjHk4d6EYMqgGkssEsFwYqNNCAsqP4rxAMkEFY6vIIOwZ5deR4aJ2X7tFy5rhSrR2CiPNgDB+AY2OAMVMEVqIE6wOAOPIEX8GrcG8/Gm/Exac0Z05ld8EfG5w9wJJ1N</latexit>

{{{ , }, { }}}
<latexit sha1_base64="fEWIgI1s23lu7buYqUXbzILylYg=">AAACCXicbZC7TsMwFIadcivlFmBkMVQghqpKUAVsVGJhLBK9SE1UOa7bWnWcyHaQqigdWXgCeAYWBhCw8gZsvA1O2gFafsvSp/+cI/v8XsioVJb1beQWFpeWV/KrhbX1jc0tc3unIYNIYFLHAQtEy0OSMMpJXVHFSCsUBPkeI01veJnWm7dESBrwGzUKieujPqc9ipHSVseETuzs6xNrGJfGTlJKwUmgk2R+0jGLVtnKBOfBnkLx4v0h1WOtY3453QBHPuEKMyRl27ZC5cZIKIoZSQpOJEmI8BD1SVsjRz6RbpxtksBD7XRhLxD6cgUz9/dEjHwpR76nO32kBnK2lpr/1dqR6p27MeVhpAjHk4d6EYMqgGkssEsFwYqNNCAsqP4rxAMkEFY6vIIOwZ5deR4aJ2X7tFy5rhSrR2CiPNgDB+AY2OAMVMEVqIE6wOAOPIEX8GrcG8/Gm/Exac0Z05ld8EfG5w9wJJ1N</latexit>

{{{ , }, { }}}
<latexit sha1_base64="2qqCVN8tl9t6hpWcWwFLOAai9aU=">AAACHnicbVBNS8MwGE7n15xfVY9eokPxMEYrTj0OvHic4D5gLSPN0i0sTUuSDkapf8SLf8WLB0UET/pvzLoe3ObzEnjyvM9L8j5exKhUlvVjFFZW19Y3ipulre2d3T1z/6Alw1hg0sQhC0XHQ5IwyklTUcVIJxIEBR4jbW90O+23x0RIGvIHNYmIG6ABpz7FSGmpZ9acxDnWlUAneazoctIKdMZI8FANKR/MXaCTZua0Z5atqpUBLhM7J2WQo9Ezv5x+iOOAcIUZkrJrW5FyEyQUxYykJSeWJEJ4hAakqylHAZFukq2XwlOt9KEfCn24gpn6dyJBgZSTwNPOAKmhXOxNxf963Vj5N25CeRQrwvHsIT9mUIVwmhXsU0GwYhNNEBZU/xXiIRIIK51oSYdgL668TFoXVfuqWru/LNfP8jiK4AicgHNgg2tQB3egAZoAgyfwAt7Au/FsvBofxufMWjDymUMwB+P7F71ToZE=</latexit>{{{ , , },?,?}}. . .

. . .. . .

<latexit sha1_base64="vZWD9q+ej7fzB9ZlnMctzsLN4aY=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdCWpnwMYyorlAsoTZyWwyZHZ2mYsQljyCjYUSbX0JX8POt3E2SaGJPwx8/P85zDknSDhT2nW/ndza+sbmVn67sLO7t39QPDxqqthIQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMbrK89UilYrF40OOE+hEeCBYygrW17k3P6xXLbsWdCa2Ct4Dy9ec001u9V/zq9mNiIio04Vipjucm2k+x1IxwOil0jaIJJiM8oB2LAkdU+els1Ak6tU4fhbG0T2g0c393pDhSahwFtjLCeqiWs8z8L+sYHV75KROJ0VSQ+Ueh4UjHKNsb9ZmkRPOxBUwks7MiMsQSE22vU7BH8JZXXoXmecW7qFTvquVaCebKwwmU4Aw8uIQa3EIdGkBgAE/wAq8Od56dqfM+L805i55j+CPn4wciR5IV</latexit>

u1

<latexit sha1_base64="/crEaQk64tL2Gts4imDyYRvhdbA=">AAAB6nicbZC7TgJBFIbP4g3xhlraTCAmVmSXELWTxMYSo4AJbMjsMAsTZmc3czEhGx7BxkKDtr6Er2Hn2zgLFAr+ySRf/v+czDknSDhT2nW/ndza+sbmVn67sLO7t39QPDxqqdhIQpsk5rF8CLCinAna1Exz+pBIiqOA03Ywus7y9iOVisXiXo8T6kd4IFjICNbWujO9aq9YdivuTGgVvAWUrz6nmd4aveJXtx8TE1GhCcdKdTw30X6KpWaE00mhaxRNMBnhAe1YFDiiyk9no07QqXX6KIylfUKjmfu7I8WRUuMosJUR1kO1nGXmf1nH6PDST5lIjKaCzD8KDUc6RtneqM8kJZqPLWAimZ0VkSGWmGh7nYI9gre88iq0qhXvvFK7rZXrJZgrDydQgjPw4ALqcAMNaAKBATzBC7w63Hl2ps77vDTnLHqO4Y+cjx8jy5IW</latexit>

u2
<latexit sha1_base64="VFnEMyAz7fXIGc/rkA5RZEUXZl0=">AAAB63icbZDLSgMxFIbPeK31VnXpJrSIrspMKerOghuXFewF2qFk0kwbmmSGJCOUoa/gxoVa3PoQvoY738ZM24W2/hD4+P9zyDkniDnTxnW/nbX1jc2t7dxOfndv/+CwcHTc1FGiCG2QiEeqHWBNOZO0YZjhtB0rikXAaSsY3WZ565EqzSL5YMYx9QUeSBYygk1mJee9Sq9QcsvuTGgVvAWUbj7fMk3rvcJXtx+RRFBpCMdadzw3Nn6KlWGE00m+m2gaYzLCA9qxKLGg2k9ns07QmXX6KIyUfdKgmfu7I8VC67EIbKXAZqiXs8z8L+skJrz2UybjxFBJ5h+FCUcmQtniqM8UJYaPLWCimJ0VkSFWmBh7nrw9gre88io0K2Xvsly9r5ZqRZgrB6dQhAvw4ApqcAd1aACBITzBC7w6wnl2ps77vHTNWfScwB85Hz+EkpJH</latexit>

u0
2

<latexit sha1_base64="igos4JksFCMboM5MTuyG0rf2D6U=">AAAB63icbZDLSgMxFIbP1Futt6pLN6FFdFVmpKg7C25cVrAXaIeSSTNtaJIZkoxQhr6CGxdqcetD+BrufBszbRfa+kPg4//PIeecIOZMG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEEdogEY9UO8CaciZpwzDDaTtWFIuA01Ywus3y1iNVmkXywYxj6gs8kCxkBJvMSs56Xq9YdivuTGgVvAWUbz7fMk3rveJXtx+RRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9ns07QqXX6KIyUfdKgmfu7I8VC67EIbKXAZqiXs8z8L+skJrz2UybjxFBJ5h+FCUcmQtniqM8UJYaPLWCimJ0VkSFWmBh7noI9gre88io0LyreZaV6Xy3XSjBXHk6gBOfgwRXU4A7q0AACQ3iCF3h1hPPsTJ33eWnOWfQcwx85Hz+DDpJG</latexit>

u0
1

<latexit sha1_base64="vZWD9q+ej7fzB9ZlnMctzsLN4aY=">AAAB6nicbZC7SgNBFIbPxluMt6ilzZAgWIVdCWpnwMYyorlAsoTZyWwyZHZ2mYsQljyCjYUSbX0JX8POt3E2SaGJPwx8/P85zDknSDhT2nW/ndza+sbmVn67sLO7t39QPDxqqthIQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMbrK89UilYrF40OOE+hEeCBYygrW17k3P6xXLbsWdCa2Ct4Dy9ec001u9V/zq9mNiIio04Vipjucm2k+x1IxwOil0jaIJJiM8oB2LAkdU+els1Ak6tU4fhbG0T2g0c393pDhSahwFtjLCeqiWs8z8L+sYHV75KROJ0VSQ+Ueh4UjHKNsb9ZmkRPOxBUwks7MiMsQSE22vU7BH8JZXXoXmecW7qFTvquVaCebKwwmU4Aw8uIQa3EIdGkBgAE/wAq8Od56dqfM+L805i55j+CPn4wciR5IV</latexit>

u1

<latexit sha1_base64="/crEaQk64tL2Gts4imDyYRvhdbA=">AAAB6nicbZC7TgJBFIbP4g3xhlraTCAmVmSXELWTxMYSo4AJbMjsMAsTZmc3czEhGx7BxkKDtr6Er2Hn2zgLFAr+ySRf/v+czDknSDhT2nW/ndza+sbmVn67sLO7t39QPDxqqdhIQpsk5rF8CLCinAna1Exz+pBIiqOA03Ywus7y9iOVisXiXo8T6kd4IFjICNbWujO9aq9YdivuTGgVvAWUrz6nmd4aveJXtx8TE1GhCcdKdTw30X6KpWaE00mhaxRNMBnhAe1YFDiiyk9no07QqXX6KIylfUKjmfu7I8WRUuMosJUR1kO1nGXmf1nH6PDST5lIjKaCzD8KDUc6RtneqM8kJZqPLWAimZ0VkSGWmGh7nYI9gre88iq0qhXvvFK7rZXrJZgrDydQgjPw4ALqcAMNaAKBATzBC7w63Hl2ps77vDTnLHqO4Y+cjx8jy5IW</latexit>

u2

<latexit sha1_base64="VFnEMyAz7fXIGc/rkA5RZEUXZl0=">AAAB63icbZDLSgMxFIbPeK31VnXpJrSIrspMKerOghuXFewF2qFk0kwbmmSGJCOUoa/gxoVa3PoQvoY738ZM24W2/hD4+P9zyDkniDnTxnW/nbX1jc2t7dxOfndv/+CwcHTc1FGiCG2QiEeqHWBNOZO0YZjhtB0rikXAaSsY3WZ565EqzSL5YMYx9QUeSBYygk1mJee9Sq9QcsvuTGgVvAWUbj7fMk3rvcJXtx+RRFBpCMdadzw3Nn6KlWGE00m+m2gaYzLCA9qxKLGg2k9ns07QmXX6KIyUfdKgmfu7I8VC67EIbKXAZqiXs8z8L+skJrz2UybjxFBJ5h+FCUcmQtniqM8UJYaPLWCimJ0VkSFWmBh7nrw9gre88io0K2Xvsly9r5ZqRZgrB6dQhAvw4ApqcAd1aACBITzBC7w6wnl2ps77vHTNWfScwB85Hz+EkpJH</latexit>

u0
2

<latexit sha1_base64="igos4JksFCMboM5MTuyG0rf2D6U=">AAAB63icbZDLSgMxFIbP1Futt6pLN6FFdFVmpKg7C25cVrAXaIeSSTNtaJIZkoxQhr6CGxdqcetD+BrufBszbRfa+kPg4//PIeecIOZMG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEEdogEY9UO8CaciZpwzDDaTtWFIuA01Ywus3y1iNVmkXywYxj6gs8kCxkBJvMSs56Xq9YdivuTGgVvAWUbz7fMk3rveJXtx+RRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9ns07QqXX6KIyUfdKgmfu7I8VC67EIbKXAZqiXs8z8L+skJrz2UybjxFBJ5h+FCUcmQtniqM8UJYaPLWCimJ0VkSFWmBh7noI9gre88io0LyreZaV6Xy3XSjBXHk6gBOfgwRXU4A7q0AACQ3iCF3h1hPPsTJ33eWnOWfQcwx85Hz+DDpJG</latexit>

u0
1

<latexit sha1_base64="ZS+iqLQSx3RhS+XjDTPYvibLCK4=">AAAB6nicdVDJSgNBEK2JW4xb1KOXJkHwNEzHJGZuAS8ePEQ0CyRD6Ol0kiY9C909QhjyCV48KOLVL/Lm39hZBBV9UPB4r4qqen4suNKO82Fl1tY3Nrey27md3b39g/zhUUtFiaSsSSMRyY5PFBM8ZE3NtWCdWDIS+IK1/cnl3G/fM6l4FN7pacy8gIxCPuSUaCPdXvdxP190bLeEK1UXOfa5g90qNqTkljGuIWw7CxRhhUY//94bRDQJWKipIEp1sRNrLyVScyrYLNdLFIsJnZAR6xoakoApL12cOkOnRhmgYSRNhRot1O8TKQmUmga+6QyIHqvf3lz8y+smeljzUh7GiWYhXS4aJgLpCM3/RgMuGdViagihkptbER0TSag26eRMCF+fov9Jq2Tjql25KRfrhVUcWTiBApwBhguowxU0oAkURvAAT/BsCevRerFel60ZazVzDD9gvX0CMeaNqw==</latexit>

L1
<latexit sha1_base64="4OIc+A5mgGHBJdZf7ArZU4Tr8Bw=">AAAB6nicdVDLSgMxFM3UV62vqks3oUVwNUzGtnZ2BTcuXFS0D2iHkkkzbWgmMyQZoQz9BDcuFHHrF7nzb0wfgooeuHA4517uvSdIOFPacT6s3Nr6xuZWfruws7u3f1A8PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJ5hczv3OPZWKxeJOTxPqR3gkWMgI1ka6vR64g2LZsT0XVWsedOxzB3k1ZIjrVRCqQ2Q7C5TBCs1B8b0/jEkaUaEJx0r1kJNoP8NSM8LprNBPFU0wmeAR7RkqcESVny1OncFTowxhGEtTQsOF+n0iw5FS0ygwnRHWY/Xbm4t/eb1Uh3U/YyJJNRVkuShMOdQxnP8Nh0xSovnUEEwkM7dCMsYSE23SKZgQvj6F/5O2a6OaXb2plBulVRx5cAJK4AwgcAEa4Ao0QQsQMAIP4Ak8W9x6tF6s12VrzlrNHIMfsN4+ATNqjaw=</latexit>

L2
<latexit sha1_base64="RWhFIa3sFx09/MbJk7zlT9opvTM=">AAAB7nicdVDLSgMxFM34rPVVdekmtgiuhkTta1dwI7ipYB/QDiWTZtrQTGZIMkIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57/FhwbRD6cFZW19Y3NnNb+e2d3b39wsFhW0eJoqxFIxGprk80E1yyluFGsG6sGAl9wTr+5CrzO/dMaR7JOzONmReSkeQBp8RYqXMzSPsneDYolJCLLzJA5FbKqF5DllQRrlcwxC6aowSWaA4K7/1hRJOQSUMF0bqHUWy8lCjDqWCzfD/RLCZ0QkasZ6kkIdNeOj93Bk+tMoRBpGxJA+fq94mUhFpPQ992hsSM9W8vE//yeokJal7KZZwYJuliUZAIaCKY/Q6HXDFqxNQSQhW3t0I6JopQYxPK2xC+PoX/k/a5iytu+fay1Cgu48iBY1AEZwCDKmiAa9AELUDBBDyAJ/DsxM6j8+K8LlpXnOXMEfgB5+0T8iCPPg==</latexit>

K1

<latexit sha1_base64="c7BgZvPnVwtvguhkCkUl1LEVoAU=">AAAB7nicdVDJSgNBEK2JW4xb1KOXNkHwNPREs90CXgQvEcwCyRB6Op2kSc9Cd48QhnyEFw+KePV7vPk39iQRVPRBweO9KqrqeZHgSmP8YWXW1jc2t7LbuZ3dvf2D/OFRW4WxpKxFQxHKrkcUEzxgLc21YN1IMuJ7gnW86VXqd+6ZVDwM7vQsYq5PxgEfcUq0kTo3g6R/WpoP8kVsOxcpELYrZVyvYUOq2KlXHOTYeIEirNAc5N/7w5DGPgs0FUSpnoMj7SZEak4Fm+f6sWIRoVMyZj1DA+Iz5SaLc+fozChDNAqlqUCjhfp9IiG+UjPfM50+0RP120vFv7xerEc1N+FBFGsW0OWiUSyQDlH6OxpyyagWM0MIldzciuiESEK1SShnQvj6FP1P2iXbqdjl28tio7CKIwsnUIBzcKAKDbiGJrSAwhQe4Amerch6tF6s12VrxlrNHMMPWG+f86WPPw==</latexit>

K2<latexit sha1_base64="eODDTlHIK2HgJSsndrvFmlkyaHk=">AAAB7nicdVDLSgNBEOz1GeMr6tHLmCB4WmbVvG4BL4KXCOYBSQizk0kyZHZ2mZkVwpKP8OJBEa9+jzf/xtkkgooWNBRV3XR3+ZHg2mD84aysrq1vbGa2sts7u3v7uYPDpg5jRVmDhiJUbZ9oJrhkDcONYO1IMRL4grX8yVXqt+6Z0jyUd2YasV5ARpIPOSXGSq2bftI9kbN+roBd7yIFwm6piKsVbEkZe9WShzwXz1GAJer93Ht3ENI4YNJQQbTueDgyvYQow6lgs2w31iwidEJGrGOpJAHTvWR+7gydWmWAhqGyJQ2aq98nEhJoPQ182xkQM9a/vVT8y+vEZljpJVxGsWGSLhYNY4FMiNLf0YArRo2YWkKo4vZWRMdEEWpsQlkbwten6H/SPHe9klu8vSzU8ss4MnAMeTgDD8pQg2uoQwMoTOABnuDZiZxH58V5XbSuOMuZI/gB5+0TTuCPew==</latexit>

Kn

<latexit sha1_base64="ZS+iqLQSx3RhS+XjDTPYvibLCK4=">AAAB6nicdVDJSgNBEK2JW4xb1KOXJkHwNEzHJGZuAS8ePEQ0CyRD6Ol0kiY9C909QhjyCV48KOLVL/Lm39hZBBV9UPB4r4qqen4suNKO82Fl1tY3Nrey27md3b39g/zhUUtFiaSsSSMRyY5PFBM8ZE3NtWCdWDIS+IK1/cnl3G/fM6l4FN7pacy8gIxCPuSUaCPdXvdxP190bLeEK1UXOfa5g90qNqTkljGuIWw7CxRhhUY//94bRDQJWKipIEp1sRNrLyVScyrYLNdLFIsJnZAR6xoakoApL12cOkOnRhmgYSRNhRot1O8TKQmUmga+6QyIHqvf3lz8y+smeljzUh7GiWYhXS4aJgLpCM3/RgMuGdViagihkptbER0TSag26eRMCF+fov9Jq2Tjql25KRfrhVUcWTiBApwBhguowxU0oAkURvAAT/BsCevRerFel60ZazVzDD9gvX0CMeaNqw==</latexit>

L1
<latexit sha1_base64="4OIc+A5mgGHBJdZf7ArZU4Tr8Bw=">AAAB6nicdVDLSgMxFM3UV62vqks3oUVwNUzGtnZ2BTcuXFS0D2iHkkkzbWgmMyQZoQz9BDcuFHHrF7nzb0wfgooeuHA4517uvSdIOFPacT6s3Nr6xuZWfruws7u3f1A8PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJ5hczv3OPZWKxeJOTxPqR3gkWMgI1ka6vR64g2LZsT0XVWsedOxzB3k1ZIjrVRCqQ2Q7C5TBCs1B8b0/jEkaUaEJx0r1kJNoP8NSM8LprNBPFU0wmeAR7RkqcESVny1OncFTowxhGEtTQsOF+n0iw5FS0ygwnRHWY/Xbm4t/eb1Uh3U/YyJJNRVkuShMOdQxnP8Nh0xSovnUEEwkM7dCMsYSE23SKZgQvj6F/5O2a6OaXb2plBulVRx5cAJK4AwgcAEa4Ao0QQsQMAIP4Ak8W9x6tF6s12VrzlrNHIMfsN4+ATNqjaw=</latexit>

L2
<latexit sha1_base64="RWhFIa3sFx09/MbJk7zlT9opvTM=">AAAB7nicdVDLSgMxFM34rPVVdekmtgiuhkTta1dwI7ipYB/QDiWTZtrQTGZIMkIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57/FhwbRD6cFZW19Y3NnNb+e2d3b39wsFhW0eJoqxFIxGprk80E1yyluFGsG6sGAl9wTr+5CrzO/dMaR7JOzONmReSkeQBp8RYqXMzSPsneDYolJCLLzJA5FbKqF5DllQRrlcwxC6aowSWaA4K7/1hRJOQSUMF0bqHUWy8lCjDqWCzfD/RLCZ0QkasZ6kkIdNeOj93Bk+tMoRBpGxJA+fq94mUhFpPQ992hsSM9W8vE//yeokJal7KZZwYJuliUZAIaCKY/Q6HXDFqxNQSQhW3t0I6JopQYxPK2xC+PoX/k/a5iytu+fay1Cgu48iBY1AEZwCDKmiAa9AELUDBBDyAJ/DsxM6j8+K8LlpXnOXMEfgB5+0T8iCPPg==</latexit>

K1

<latexit sha1_base64="c7BgZvPnVwtvguhkCkUl1LEVoAU=">AAAB7nicdVDJSgNBEK2JW4xb1KOXNkHwNPREs90CXgQvEcwCyRB6Op2kSc9Cd48QhnyEFw+KePV7vPk39iQRVPRBweO9KqrqeZHgSmP8YWXW1jc2t7LbuZ3dvf2D/OFRW4WxpKxFQxHKrkcUEzxgLc21YN1IMuJ7gnW86VXqd+6ZVDwM7vQsYq5PxgEfcUq0kTo3g6R/WpoP8kVsOxcpELYrZVyvYUOq2KlXHOTYeIEirNAc5N/7w5DGPgs0FUSpnoMj7SZEak4Fm+f6sWIRoVMyZj1DA+Iz5SaLc+fozChDNAqlqUCjhfp9IiG+UjPfM50+0RP120vFv7xerEc1N+FBFGsW0OWiUSyQDlH6OxpyyagWM0MIldzciuiESEK1SShnQvj6FP1P2iXbqdjl28tio7CKIwsnUIBzcKAKDbiGJrSAwhQe4Amerch6tF6s12VrxlrNHMMPWG+f86WPPw==</latexit>

K2<latexit sha1_base64="eODDTlHIK2HgJSsndrvFmlkyaHk=">AAAB7nicdVDLSgNBEOz1GeMr6tHLmCB4WmbVvG4BL4KXCOYBSQizk0kyZHZ2mZkVwpKP8OJBEa9+jzf/xtkkgooWNBRV3XR3+ZHg2mD84aysrq1vbGa2sts7u3v7uYPDpg5jRVmDhiJUbZ9oJrhkDcONYO1IMRL4grX8yVXqt+6Z0jyUd2YasV5ARpIPOSXGSq2bftI9kbN+roBd7yIFwm6piKsVbEkZe9WShzwXz1GAJer93Ht3ENI4YNJQQbTueDgyvYQow6lgs2w31iwidEJGrGOpJAHTvWR+7gydWmWAhqGyJQ2aq98nEhJoPQ182xkQM9a/vVT8y+vEZljpJVxGsWGSLhYNY4FMiNLf0YArRo2YWkKo4vZWRMdEEWpsQlkbwten6H/SPHe9klu8vSzU8ss4MnAMeTgDD8pQg2uoQwMoTOABnuDZiZxH58V5XbSuOMuZI/gB5+0TTuCPew==</latexit>

Kn

<latexit sha1_base64="mzgNMEFZZaNptKPNRx/xr3fq9SE=">AAAB+XicdVDLSsNAFJ3UV62vqEs3Q4vgKiRNE7ssuJGuKtgHpCFMppN26OTBzKRQQv/EjQtF3Pon7vwbpw9BRQ8MHM65h3vnhBmjQprmh1ba2t7Z3SvvVw4Oj45P9NOznkhzjkkXpyzlgxAJwmhCupJKRgYZJygOGemH05ul358RLmia3Mt5RvwYjRMaUYykkgJd99qBBYejVIoQtgPmB3rNNGzHspsuNA23YTuuo0jdtp2GDS3DXKEGNugE+rtK4zwmicQMCeFZZib9AnFJMSOLyjAXJEN4isbEUzRBMRF+sbp8AS+VMoJRytVLJFyp3xMFioWYx6GajJGciN/eUvzL83IZNf2CJlkuSYLXi6KcQZnCZQ1wRDnBks0VQZhTdSvEE8QRlqqsiirh66fwf9KrG5ZrOHeNWqu6qaMMLkAVXAELXIMWuAUd0AUYzMADeALPWqE9ai/a63q0pG0y5+AHtLdPhA6S3w==</latexit>

[J1 · · · Jl]

<latexit sha1_base64="OUfaI7rnskqmn9BOkAwWxB6sgVs=">AAAB+XicdVDLSgMxFM3UV62vUZduQovgapj0ZWdXcOOiiwr2AdNhyKRpG5p5kGQKZeifuHGhiFv/xJ1/Y/oQVPRA4HDOPdybEyScSWXbH0Zua3tndy+/Xzg4PDo+MU/PujJOBaEdEvNY9AMsKWcR7SimOO0nguIw4LQXTG+Wfm9GhWRxdK/mCfVCPI7YiBGstOSbptvyK3AwjJUMYMsPPd8s2ZZTRrW6A22rYiOnjjQpO1WEGhBZ9golsEHbN991mqQhjRThWEoX2YnyMiwUI5wuCoNU0gSTKR5TV9MIh1R62eryBbzUyhCOYqFfpOBK/Z7IcCjlPAz0ZIjVRP72luJfnpuqUcPLWJSkikZkvWiUcqhiuKwBDpmgRPG5JpgIpm+FZIIFJkqXVdAlfP0U/k+6ZQvVrdpdtdQsburIgwtQBFcAgWvQBLegDTqAgBl4AE/g2ciMR+PFeF2P5oxN5hz8gPH2CZHVkug=</latexit>

[L3 · · · Lm]

<latexit sha1_base64="oVPQtzkBAXH79ZoeXobq7/l75kE=">AAAB/XicdVDLSgMxFM3UV62v+ti5CS2CG4eMta9dwY3QTQX7gHYYMmnahmYyQ5IR6lD8FTcuFHHrf7jzb0wfgooeuHA4597k3uNHnCmN0IeVWlldW99Ib2a2tnd297L7By0VxpLQJgl5KDs+VpQzQZuaaU47kaQ48Dlt++PLmd++pVKxUNzoSUTdAA8FGzCCtZG87FG37hVgrx9q5cO6l4gzZ+p62TyyncIMENmlIqpWkCFl5FRLDnRsNEceLNHwsu/mBRIHVGjCsVJdB0XaTbDUjHA6zfRiRSNMxnhIu4YKHFDlJvPtp/DEKH04CKUpoeFc/T6R4ECpSeCbzgDrkfrtzcS/vG6sBxU3YSKKNRVk8dEg5lCHcBYF7DNJieYTQzCRzOwKyQhLTLQJLGNC+LoU/k9a57ZTsovXF/labhlHGhyDHDgFDiiDGrgCDdAEBNyBB/AEnq1769F6sV4XrSlrOXMIfsB6+wQ1XJRc</latexit>

[K3 · · · Kn�1]

<latexit sha1_base64="qJFCyxSVGrt71EKcZZWUW6IIWno=">AAAB+3icdVDLSgMxFM34rPU11qWb0CK4cchY+9oV3AjdVLAPaMuQSdM2NJMZkoxYhv6KGxeKuPVH3Pk3ZtoKKnrgwuGce5N7jx9xpjRCH9ba+sbm1nZmJ7u7t39waB/l2iqMJaEtEvJQdn2sKGeCtjTTnHYjSXHgc9rxp1ep37mjUrFQ3OpZRAcBHgs2YgRrI3l2ruEVYX8YauXDhpeIc3fu2QXkuMUUEDnlEqpVkSEV5NbKLnQdtEABrND07HfzAIkDKjThWKmeiyI9SLDUjHA6z/ZjRSNMpnhMe4YKHFA1SBa7z+GpUYZwFEpTQsOF+n0iwYFSs8A3nQHWE/XbS8W/vF6sR9VBwkQUayrI8qNRzKEOYRoEHDJJieYzQzCRzOwKyQRLTLSJK2tC+LoU/k/aF45bdko3l4V6fhVHBpyAPDgDLqiAOrgGTdACBNyDB/AEnq259Wi9WK/L1jVrNXMMfsB6+wTHTpOQ</latexit>

K
3 · · ·K

n�1

<latexit sha1_base64="eUueWi3ukjShd2RNQi/1jJij5vU=">AAAB+XicdVDLSgMxFM3UV62vUZduQovgapj0ZWdXcOOiiwr2Ae0wZNJMG5p5kGQKZeifuHGhiFv/xJ1/Y/oQVPRA4HDOPdyb4yecSWXbH0Zua3tndy+/Xzg4PDo+MU/PujJOBaEdEvNY9H0sKWcR7SimOO0nguLQ57TnT2+Wfm9GhWRxdK/mCXVDPI5YwAhWWvJMs+VV4HAUK+nDlpeFC88s2ZZTRrW6A22rYiOnjjQpO1WEGhBZ9golsEHbM991nKQhjRThWMoBshPlZlgoRjhdFIappAkmUzymA00jHFLpZqvLF/BSKyMYxEK/SMGV+j2R4VDKeejryRCrifztLcW/vEGqgoabsShJFY3IelGQcqhiuKwBjpigRPG5JpgIpm+FZIIFJkqXVdAlfP0U/k+6ZQvVrdpdtdQsburIgwtQBFcAgWvQBLegDTqAgBl4AE/g2ciMR+PFeF2P5oxN5hz8gPH2CfK3kyg=</latexit>

L
3 · · ·L

m

<latexit sha1_base64="RI69A2ghXlBAn2vmr4ghj/gWDIA=">AAAB9XicdVDLSsNAFJ34rPVVdelmaBFchaRpYpcFN9JVBfuANobJdNIOnUzCzEQpof/hxoUibv0Xd/6N04egogcGDufcw71zwpRRqSzrw1hb39jc2i7sFHf39g8OS0fHHZlkApM2TlgieiGShFFO2ooqRnqpICgOGemGk8u5370jQtKE36hpSvwYjTiNKEZKS7fNwIaDYaJkCJsBC0oVy3Rc26l70DK9muN6riZVx3FrDrRNa4EKWKEVlN51GGcx4QozJGXftlLl50goihmZFQeZJCnCEzQifU05ion088XVM3imlSGMEqEfV3Chfk/kKJZyGod6MkZqLH97c/Evr5+pqO7nlKeZIhwvF0UZgyqB8wrgkAqCFZtqgrCg+laIx0ggrHRRRV3C10/h/6RTNW3PdK9rlUZ5VUcBnIIyOAc2uAANcAVaoA0wEOABPIFn4954NF6M1+XomrHKnIAfMN4+AaFCkeI=</latexit>

J1 · · · Jl

... ... ... ...

<latexit sha1_base64="qsN1rtxG6N98LbLCiYD9mjwejXo=">AAACKXiclVDLSsNAFJ34rPUVdelmsCiuSiJF3Vlw47KCfUAbymRy0w6dTMLMRCih/od+gBu/wH9wo6CoW3/E6WOhrRsPXDiccy/33uMnnCntOB/W3PzC4tJybiW/ura+sWlvbddUnEoKVRrzWDZ8ooAzAVXNNIdGIoFEPoe63zsf+vVrkIrF4kr3E/Ai0hEsZJRoI7XtcisVAUhfEgrZzf8xaNsFp+iMgGeJOyGFs8fbIe4qbfulFcQ0jUBoyolSTddJtJcRqRnlMMi3UgUJoT3SgaahgkSgvGz06QDvGyXAYSxNCY1H6s+JjERK9SPfdEZEd9W0NxT/8pqpDk+9jIkk1SDoeFGYcqxjPIwNB0wC1bxvCKGSmVsx7RKTmjbh5k0I7vTLs6R2VHSPi6XLUqF8gMbIoV20hw6Ri05QGV2gCqoiiu7RE3pFb9aD9Wy9W5/j1jlrMrODfsH6+gbhkLIw</latexit>| {z } <latexit sha1_base64="a/IZVGYqWSf2hjcXKL7XIFPdE3s=">AAACLXicnVDLSsNAFJ3UV62vqEs3waK4KokUdWdBFy4r2Ae0oUwmN+3QySTMTIQS6n/oJ7hx7V+I4KIibv0NJ20X2rrywIXDOfdy7z1ezKhUtj0ycguLS8sr+dXC2vrG5pa5vVOXUSII1EjEItH0sARGOdQUVQyasQAcegwaXv8i8xu3ICSN+I0axOCGuMtpQAlWWuqYl+2E+yA8gQmkd//DsGMW7ZI9hjVPnCkpnj/fZ3iodszXth+RJASuCMNSthw7Vm6KhaKEwbDQTiTEmPRxF1qachyCdNPxt0PrQCu+FURCF1fWWP05keJQykHo6c4Qq56c9TLxL6+VqODMTSmPEwWcTBYFCbNUZGXRWT4VQBQbaIKJoPpWi/SwTk7pgAs6BGf25XlSPy45J6XydblYOUQT5NEe2kdHyEGnqIKuUBXVEEGP6AWN0LvxZLwZH8bnpDVnTGd20S8YX9/w2LRQ</latexit>| {z }
<latexit sha1_base64="wvKkem6g1HG+MR/rXkTnwCRWouc=">AAAB7XicbZDLSgMxFIYz9VbrrerSTbAorsqMFHVnwY3LCvYC7VDOpJk2NpMMSUYoQ9/BjYsWcesz+BrufBszbRfa+kPg4//PIeecIOZMG9f9dnJr6xubW/ntws7u3v5B8fCooWWiCK0TyaVqBaApZ4LWDTOctmJFIQo4bQbDuyxvPlOlmRSPZhRTP4K+YCEjYKzV6ACPB9AtltyyOxNeBW8BpdvPSaZprVv86vQkSSIqDOGgddtzY+OnoAwjnI4LnUTTGMgQ+rRtUUBEtZ/Oph3jM+v0cCiVfcLgmfu7I4VI61EU2MoIzEAvZ5n5X9ZOTHjjp0zEiaGCzD8KE46NxNnquMcUJYaPLABRzM6KyQAUEGMPVLBH8JZXXoXGZdm7KlceKqXqOZorj07QKbpAHrpGVXSPaqiOCHpCL2iCpo50Xp03531emnMWPcfoj5yPH6fek5Q=</latexit>

↵
<latexit sha1_base64="+285/N63jUH7i6ect0ftpOahG0A=">AAAB7nicbZDLSgMxFIYz9VbrrerSTbB4WZUZKerOghuXFewF2qGcSTNtaCYTkoxQhj6EG8GKuPUVfA13vo2Ztgtt/SHw8f/nkHNOIDnTxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6DhRhNZJzGPVCkBTzgStG2Y4bUlFIQo4bQbD2yxvPlKlWSwezEhSP4K+YCEjYKzV7ACXAzjrFktu2Z0KL4M3h9LN50umSa1b/Or0YpJEVBjCQeu250rjp6AMI5yOC51EUwlkCH3atiggotpPp+OO8Yl1ejiMlX3C4Kn7uyOFSOtRFNjKCMxAL2aZ+V/WTkx47adMyMRQQWYfhQnHJsbZ7rjHFCWGjywAUczOiskAFBBjL1SwR/AWV16GxkXZuyxX7iul6imaKY+O0DE6Rx66QlV0h2qojggaoic0Qa+OdJ6dN+d9Vppz5j2H6I+cjx8KWZPF</latexit>

↵0

Evaluating queries of bounded semantic tree-width

Corollary [FM23]: C2RPQs of semantic tree-width at most k have
FPT evaluation in the size of the query: O(f(|query|) · |db|k+1).

original
query 

simpler
equivalent query 

<latexit sha1_base64="kogFkw+Wg/tqLXk7u+AJ1Bc7CyA="></latexit>_

big database n°1

big database n°2

simplify
i.e. minimize semantic tree-width

evaluate

eva
luate

Open question: Does every recursively enumerable class of queries
with FPT evaluation have bounded semantic tree-width?

Grohe’s theorem: this is true for conjunctive queries [Gro03].
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⋆ This poster does not contain any internal hyperlink. This result was achieved by not using the knowledge package nor its companion tool knowledge-clustering.
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