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Background

‣ Dimensionality reduction is an essential technique for multi-way 
large-scale data, i.e., tensor. 


‣ Tensor ring decomposition (TRD) has become popular due to its 
high representation ability and flexibility. 


‣ The existing TRD algorithms suffer from high computational cost 
when facing large-scale data. 


‣ Random projection (TP) of matrix has been widely applied to solve 
large-scale problems. 


‣ Tensor random projection (TRP) is a promising tool to solve large-
scale tensor problems. 

Tensor ring decomposition

Randomized TRD

The experiments show that the proposed algorithms are much 
faster than traditional algorithms without loss of accuracy, and our 
algorithms show superior performance in image denoising and 
deep learning dataset compression compared to the other 
randomized algorithms.

Experiments
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<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

I1
<latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit>

I2
<latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit>

In
<latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit>

IN
<latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit>

R1
<latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit><latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit><latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit><latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit>

R2
<latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit><latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit><latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit><latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit>

R3
<latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit><latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit><latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit><latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit>

Rn
<latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit><latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit><latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit><latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit>

Rn+1
<latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit><latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit><latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit><latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

X
<latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit><latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit><latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit><latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit>

IN
<latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit>

I1
<latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit>

I2
<latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

In
<latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit>

=<latexit sha1_base64="GrNoitK+nrgmkULawPD5DTw0/dk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEexFKHjx2IL9gDaUzXbSrt1swu5GKKG/wIsHRbz6k7z5b9y2OWjrCwsP78ywM2+QCK6N6347hY3Nre2d4m5pb//g8Kh8fNLWcaoYtlgsYtUNqEbBJbYMNwK7iUIaBQI7weRuXu88odI8lg9mmqAf0ZHkIWfUWKt5OyhX3Kq7EFkHL4cK5GoMyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FmUNELtZ4tFZ+TCOkMSxso+acjC/T2R0UjraRTYzoiasV6tzc3/ar3UhDU/4zJJDUq2/ChMBTExmV9NhlwhM2JqgTLF7a6EjamizNhsSjYEb/XkdWhfVT3LzetKvZbHUYQzOIdL8OAG6nAPDWgBA4RneIU359F5cd6dj2VrwclnTuGPnM8fic2Mtw==</latexit><latexit sha1_base64="GrNoitK+nrgmkULawPD5DTw0/dk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEexFKHjx2IL9gDaUzXbSrt1swu5GKKG/wIsHRbz6k7z5b9y2OWjrCwsP78ywM2+QCK6N6347hY3Nre2d4m5pb//g8Kh8fNLWcaoYtlgsYtUNqEbBJbYMNwK7iUIaBQI7weRuXu88odI8lg9mmqAf0ZHkIWfUWKt5OyhX3Kq7EFkHL4cK5GoMyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FmUNELtZ4tFZ+TCOkMSxso+acjC/T2R0UjraRTYzoiasV6tzc3/ar3UhDU/4zJJDUq2/ChMBTExmV9NhlwhM2JqgTLF7a6EjamizNhsSjYEb/XkdWhfVT3LzetKvZbHUYQzOIdL8OAG6nAPDWgBA4RneIU359F5cd6dj2VrwclnTuGPnM8fic2Mtw==</latexit><latexit sha1_base64="GrNoitK+nrgmkULawPD5DTw0/dk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEexFKHjx2IL9gDaUzXbSrt1swu5GKKG/wIsHRbz6k7z5b9y2OWjrCwsP78ywM2+QCK6N6347hY3Nre2d4m5pb//g8Kh8fNLWcaoYtlgsYtUNqEbBJbYMNwK7iUIaBQI7weRuXu88odI8lg9mmqAf0ZHkIWfUWKt5OyhX3Kq7EFkHL4cK5GoMyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FmUNELtZ4tFZ+TCOkMSxso+acjC/T2R0UjraRTYzoiasV6tzc3/ar3UhDU/4zJJDUq2/ChMBTExmV9NhlwhM2JqgTLF7a6EjamizNhsSjYEb/XkdWhfVT3LzetKvZbHUYQzOIdL8OAG6nAPDWgBA4RneIU359F5cd6dj2VrwclnTuGPnM8fic2Mtw==</latexit><latexit sha1_base64="GrNoitK+nrgmkULawPD5DTw0/dk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEexFKHjx2IL9gDaUzXbSrt1swu5GKKG/wIsHRbz6k7z5b9y2OWjrCwsP78ywM2+QCK6N6347hY3Nre2d4m5pb//g8Kh8fNLWcaoYtlgsYtUNqEbBJbYMNwK7iUIaBQI7weRuXu88odI8lg9mmqAf0ZHkIWfUWKt5OyhX3Kq7EFkHL4cK5GoMyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FmUNELtZ4tFZ+TCOkMSxso+acjC/T2R0UjraRTYzoiasV6tzc3/ar3UhDU/4zJJDUq2/ChMBTExmV9NhlwhM2JqgTLF7a6EjamizNhsSjYEb/XkdWhfVT3LzetKvZbHUYQzOIdL8OAG6nAPDWgBA4RneIU359F5cd6dj2VrwclnTuGPnM8fic2Mtw==</latexit> G(n)
<latexit sha1_base64="zDumQCtvB214JNpWr7OYuQroqzA=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6wizya9UtmtujORZfByKEOueq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCORUkj1H42W3dCTq3TJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU145WdcJqlByeYfhakgJibT20mfK2RGjC1QprjdlbAhVZQZm1DRhuAtnrwMzfOqZ/n+oly7zuMowDGcQAU8uIQa3EEdGsBgBM/wCm9O4rw4787HvHXFyWeO4I+czx+oZo8c</latexit><latexit sha1_base64="zDumQCtvB214JNpWr7OYuQroqzA=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6wizya9UtmtujORZfByKEOueq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCORUkj1H42W3dCTq3TJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU145WdcJqlByeYfhakgJibT20mfK2RGjC1QprjdlbAhVZQZm1DRhuAtnrwMzfOqZ/n+oly7zuMowDGcQAU8uIQa3EEdGsBgBM/wCm9O4rw4787HvHXFyWeO4I+czx+oZo8c</latexit><latexit sha1_base64="zDumQCtvB214JNpWr7OYuQroqzA=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6wizya9UtmtujORZfByKEOueq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCORUkj1H42W3dCTq3TJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU145WdcJqlByeYfhakgJibT20mfK2RGjC1QprjdlbAhVZQZm1DRhuAtnrwMzfOqZ/n+oly7zuMowDGcQAU8uIQa3EEdGsBgBM/wCm9O4rw4787HvHXFyWeO4I+czx+oZo8c</latexit><latexit sha1_base64="zDumQCtvB214JNpWr7OYuQroqzA=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6wizya9UtmtujORZfByKEOueq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCORUkj1H42W3dCTq3TJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU145WdcJqlByeYfhakgJibT20mfK2RGjC1QprjdlbAhVZQZm1DRhuAtnrwMzfOqZ/n+oly7zuMowDGcQAU8uIQa3EEdGsBgBM/wCm9O4rw4787HvHXFyWeO4I+czx+oZo8c</latexit>

G(1)
<latexit sha1_base64="u0bYcn5PvlEHwYdzC+MFyltqaV0=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6zinU16pbJbdWciy+DlUIZc9V7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdi5JGqP1stu6EnFqnT8JY2ScNmbm/JzIaaT2OAtsZUTPUi7Wp+V+tk5rwys+4TFKDks0/ClNBTEymt5M+V8iMGFugTHG7K2FDqigzNqGiDcFbPHkZmudVz/L9Rbl2ncdRgGM4gQp4cAk1uIM6NIDBCJ7hFd6cxHlx3p2PeeuKk88cwR85nz9LeI7f</latexit><latexit sha1_base64="u0bYcn5PvlEHwYdzC+MFyltqaV0=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6zinU16pbJbdWciy+DlUIZc9V7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdi5JGqP1stu6EnFqnT8JY2ScNmbm/JzIaaT2OAtsZUTPUi7Wp+V+tk5rwys+4TFKDks0/ClNBTEymt5M+V8iMGFugTHG7K2FDqigzNqGiDcFbPHkZmudVz/L9Rbl2ncdRgGM4gQp4cAk1uIM6NIDBCJ7hFd6cxHlx3p2PeeuKk88cwR85nz9LeI7f</latexit><latexit sha1_base64="u0bYcn5PvlEHwYdzC+MFyltqaV0=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6zinU16pbJbdWciy+DlUIZc9V7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdi5JGqP1stu6EnFqnT8JY2ScNmbm/JzIaaT2OAtsZUTPUi7Wp+V+tk5rwys+4TFKDks0/ClNBTEymt5M+V8iMGFugTHG7K2FDqigzNqGiDcFbPHkZmudVz/L9Rbl2ncdRgGM4gQp4cAk1uIM6NIDBCJ7hFd6cxHlx3p2PeeuKk88cwR85nz9LeI7f</latexit><latexit sha1_base64="u0bYcn5PvlEHwYdzC+MFyltqaV0=">AAAB7nicbZBNS8NAEIYnftb6VfXoZbEI9VISEfRY9KDHCvYD2lg220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjfTeusJleaxfDDjBP2IDiQPOaPGWq3bx6zinU16pbJbdWciy+DlUIZc9V7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdi5JGqP1stu6EnFqnT8JY2ScNmbm/JzIaaT2OAtsZUTPUi7Wp+V+tk5rwys+4TFKDks0/ClNBTEymt5M+V8iMGFugTHG7K2FDqigzNqGiDcFbPHkZmudVz/L9Rbl2ncdRgGM4gQp4cAk1uIM6NIDBCJ7hFd6cxHlx3p2PeeuKk88cwR85nz9LeI7f</latexit>

G(2)
<latexit sha1_base64="ffdbUosnm02Qqex9LedIUP7d6zs=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyWwR7LHjQYwX7AW0t2TTbhmazSzIrlKU/wosHRbz6e7z5b0zbPWjrC4GHd2bIzOvHUhh03W8nt7G5tb2T3y3s7R8cHhWPT1omSjTjTRbJSHd8argUijdRoOSdWHMa+pK3/cnNvN5+4tqISD3gNOb9kI6UCASjaK327WNarl7OBsWSW3EXIuvgZVCCTI1B8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy0qGnLTTxfrzsiFdYYkiLR9CsnC/T2R0tCYaejbzpDi2KzW5uZ/tW6CQa2fChUnyBVbfhQkkmBE5reTodCcoZxaoEwLuythY6opQ5tQwYbgrZ68Dq1qxbN8f1Wq17I48nAG51AGD66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyR8/kDSfyO1g==</latexit><latexit sha1_base64="ffdbUosnm02Qqex9LedIUP7d6zs=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyWwR7LHjQYwX7AW0t2TTbhmazSzIrlKU/wosHRbz6e7z5b0zbPWjrC4GHd2bIzOvHUhh03W8nt7G5tb2T3y3s7R8cHhWPT1omSjTjTRbJSHd8argUijdRoOSdWHMa+pK3/cnNvN5+4tqISD3gNOb9kI6UCASjaK327WNarl7OBsWSW3EXIuvgZVCCTI1B8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy0qGnLTTxfrzsiFdYYkiLR9CsnC/T2R0tCYaejbzpDi2KzW5uZ/tW6CQa2fChUnyBVbfhQkkmBE5reTodCcoZxaoEwLuythY6opQ5tQwYbgrZ68Dq1qxbN8f1Wq17I48nAG51AGD66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyR8/kDSfyO1g==</latexit><latexit sha1_base64="ffdbUosnm02Qqex9LedIUP7d6zs=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyWwR7LHjQYwX7AW0t2TTbhmazSzIrlKU/wosHRbz6e7z5b0zbPWjrC4GHd2bIzOvHUhh03W8nt7G5tb2T3y3s7R8cHhWPT1omSjTjTRbJSHd8argUijdRoOSdWHMa+pK3/cnNvN5+4tqISD3gNOb9kI6UCASjaK327WNarl7OBsWSW3EXIuvgZVCCTI1B8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy0qGnLTTxfrzsiFdYYkiLR9CsnC/T2R0tCYaejbzpDi2KzW5uZ/tW6CQa2fChUnyBVbfhQkkmBE5reTodCcoZxaoEwLuythY6opQ5tQwYbgrZ68Dq1qxbN8f1Wq17I48nAG51AGD66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyR8/kDSfyO1g==</latexit><latexit sha1_base64="ffdbUosnm02Qqex9LedIUP7d6zs=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyWwR7LHjQYwX7AW0t2TTbhmazSzIrlKU/wosHRbz6e7z5b0zbPWjrC4GHd2bIzOvHUhh03W8nt7G5tb2T3y3s7R8cHhWPT1omSjTjTRbJSHd8argUijdRoOSdWHMa+pK3/cnNvN5+4tqISD3gNOb9kI6UCASjaK327WNarl7OBsWSW3EXIuvgZVCCTI1B8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy0qGnLTTxfrzsiFdYYkiLR9CsnC/T2R0tCYaejbzpDi2KzW5uZ/tW6CQa2fChUnyBVbfhQkkmBE5reTodCcoZxaoEwLuythY6opQ5tQwYbgrZ68Dq1qxbN8f1Wq17I48nAG51AGD66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyR8/kDSfyO1g==</latexit>

G(N)
<latexit sha1_base64="Y+62AsoeCZ8XNtJBhFOkVToXEF0=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyK4I9FjzoSSrYD2jXkk3TNjSbXZJZoSz9EV48KOLV3+PNf2Pa7kFbXwg8vDNDZt4glsKg6347ubX1jc2t/HZhZ3dv/6B4eNQ0UaIZb7BIRrodUMOlULyBAiVvx5rTMJC8FYyvZ/XWE9dGROoBJzH3QzpUYiAYRWu1bh7T8t35tFcsuRV3LrIKXgYlyFTvFb+6/YglIVfIJDWm47kx+inVKJjk00I3MTymbEyHvGNR0ZAbP52vOyVn1umTQaTtU0jm7u+JlIbGTMLAdoYUR2a5NjP/q3USHFT9VKg4Qa7Y4qNBIglGZHY76QvNGcqJBcq0sLsSNqKaMrQJFWwI3vLJq9C8qHiW7y9LtWoWRx5O4BTK4MEV1OAW6tAABmN4hld4c2LnxXl3PhatOSebOYY/cj5/AHSkjvI=</latexit><latexit sha1_base64="Y+62AsoeCZ8XNtJBhFOkVToXEF0=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyK4I9FjzoSSrYD2jXkk3TNjSbXZJZoSz9EV48KOLV3+PNf2Pa7kFbXwg8vDNDZt4glsKg6347ubX1jc2t/HZhZ3dv/6B4eNQ0UaIZb7BIRrodUMOlULyBAiVvx5rTMJC8FYyvZ/XWE9dGROoBJzH3QzpUYiAYRWu1bh7T8t35tFcsuRV3LrIKXgYlyFTvFb+6/YglIVfIJDWm47kx+inVKJjk00I3MTymbEyHvGNR0ZAbP52vOyVn1umTQaTtU0jm7u+JlIbGTMLAdoYUR2a5NjP/q3USHFT9VKg4Qa7Y4qNBIglGZHY76QvNGcqJBcq0sLsSNqKaMrQJFWwI3vLJq9C8qHiW7y9LtWoWRx5O4BTK4MEV1OAW6tAABmN4hld4c2LnxXl3PhatOSebOYY/cj5/AHSkjvI=</latexit><latexit sha1_base64="Y+62AsoeCZ8XNtJBhFOkVToXEF0=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyK4I9FjzoSSrYD2jXkk3TNjSbXZJZoSz9EV48KOLV3+PNf2Pa7kFbXwg8vDNDZt4glsKg6347ubX1jc2t/HZhZ3dv/6B4eNQ0UaIZb7BIRrodUMOlULyBAiVvx5rTMJC8FYyvZ/XWE9dGROoBJzH3QzpUYiAYRWu1bh7T8t35tFcsuRV3LrIKXgYlyFTvFb+6/YglIVfIJDWm47kx+inVKJjk00I3MTymbEyHvGNR0ZAbP52vOyVn1umTQaTtU0jm7u+JlIbGTMLAdoYUR2a5NjP/q3USHFT9VKg4Qa7Y4qNBIglGZHY76QvNGcqJBcq0sLsSNqKaMrQJFWwI3vLJq9C8qHiW7y9LtWoWRx5O4BTK4MEV1OAW6tAABmN4hld4c2LnxXl3PhatOSebOYY/cj5/AHSkjvI=</latexit><latexit sha1_base64="Y+62AsoeCZ8XNtJBhFOkVToXEF0=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJFqJeyK4I9FjzoSSrYD2jXkk3TNjSbXZJZoSz9EV48KOLV3+PNf2Pa7kFbXwg8vDNDZt4glsKg6347ubX1jc2t/HZhZ3dv/6B4eNQ0UaIZb7BIRrodUMOlULyBAiVvx5rTMJC8FYyvZ/XWE9dGROoBJzH3QzpUYiAYRWu1bh7T8t35tFcsuRV3LrIKXgYlyFTvFb+6/YglIVfIJDWm47kx+inVKJjk00I3MTymbEyHvGNR0ZAbP52vOyVn1umTQaTtU0jm7u+JlIbGTMLAdoYUR2a5NjP/q3USHFT9VKg4Qa7Y4qNBIglGZHY76QvNGcqJBcq0sLsSNqKaMrQJFWwI3vLJq9C8qHiW7y9LtWoWRx5O4BTK4MEV1OAW6tAABmN4hld4c2LnxXl3PhatOSebOYY/cj5/AHSkjvI=</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

I1
<latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit>

I2
<latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit>

In
<latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit><latexit sha1_base64="lfly0kLBKIdJJtHv90K4AhhK6B4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uBnJQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+vK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPx2KjaQ=</latexit>

IN
<latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit>

R1
<latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit><latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit><latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit><latexit sha1_base64="I8aVEWiEQMRuDsdXi9ue5P7PFrI=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9dVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDOvY1w</latexit>

R2
<latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit><latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit><latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit><latexit sha1_base64="gqVHMo6LYxzOGSHBcUzitaWT6d0=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCpJEeyy4MZlvfQCbSiT6aQdOpmEmROhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwP6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9dVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDQQY1x</latexit>

R3
<latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit><latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit><latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit><latexit sha1_base64="yPtZUHLaZMBbC6dO+eFZ7l0dpJU=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCnZZcOOyXnqBNpTJ9KQdOpmEmYlQQh/BjQtF3PpE7nwbp20W2vrDwMd/zmHO+YNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxjezevsJleaxfDSTBP2IDiUPOaPGWg/3/ct+ueJW3bnIKng5VCBXo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXoqQRaj+brzolZ9YZkDBW9klD5u7viYxGWk+iwHZG1Iz0cm1m/lfrpias+RmXSWpQssVHYSqIicnsbjLgCpkREwuUKW53JWxEFWXGplOyIXjLJ69C66LqWb67qtRreRxFOIFTOAcPrqEOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sj5/AHRxY1y</latexit>

Rn
<latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit><latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit><latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit><latexit sha1_base64="Tx/CjLxAkcIPscg5dImNlphB42o=">AAAB6nicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCO2y4MZlvfQCbSiT6Uk7dDIJMxOhhD6CGxeKuPWJ3Pk2TtsstPWHgY//nMOc8weJ4Nq47rdT2Njc2t4p7pb29g8Oj8rHJ20dp4phi8UiVt2AahRcYstwI7CbKKRRILATTG7m9c4TKs1j+WimCfoRHUkeckaNtR7uB3JQrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQnrfsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lu+uK416HkcRzuAcLsGDGjTgFprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfPytAja0=</latexit>

Rn+1
<latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit><latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit><latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit><latexit sha1_base64="KWM9iP3fYSgO5wWoJxQIID7DKkM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSMEeC148VrEf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2Njc2t4p7pb29g8Oj8rHJ20Tp5rxFotlrLsBNVwKxVsoUPJuojmNAsk7weR2Xu88cW1ErB5xmnA/oiMlQsEoWqvzMMjUlTcblCtu1V2IrIOXQwVyNQflr/4wZmnEFTJJjel5boJ+RjUKJvms1E8NTyib0BHvWVQ04sbPFuvOyIV1hiSMtX0KycL9PZHRyJhpFNjOiOLYrNbm5n+1Xoph3c+ESlLkii0/ClNJMCbz28lQaM5QTi1QpoXdlbAx1ZShTahkQ/BWT16H9nXVs3xfqzTqeRxFOINzuAQPbqABd9CEFjCYwDO8wpuTOC/Ou/OxbC04+cwp/JHz+QPI248p</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

X
<latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit><latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit><latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit><latexit sha1_base64="bgB2NUN41h8re/rtEl85zSDTW6c=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPiANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JUykMuu63s7G5tb2zW9mr7h8cHh3XTk67Jsk04x2WyET3Q2q4FIp3UKDk/VRzGoeS98LpXeH3nrg2IlGPOEt5ENOxEpFgFK3kD2KKE0Zl3p8Pa3W34S5A1olXkjqUaA9rX4NRwrKYK2SSGuN7bopBTjUKJvm8OsgMTymb0jH3LVU05ibIF5Hn5NIqIxIl2j6FZKH+3shpbMwsDu1kEdGseoX4n+dnGDWDXKg0Q67Y8qMokwQTUtxPRkJzhnJmCWVa2KyETaimDG1LVVuCt3ryOuleNzzLH27qrWZZRwXO4QKuwINbaME9tKEDDBJ4hld4c9B5cd6dj+XohlPunMEfOJ8/kEGRZA==</latexit>

IN
<latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit><latexit sha1_base64="I0C22/5Xi5Zh4gy3nPTILvTHIrY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4EUvUtF+QBvKZjtpl242YXcjlNCf4MWDIl79Rd78N27bHLT1hYWHd2bYmTdIBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw9q7efUGkey0czSdCP6FDykDNqrPVw27/rlytu1Z2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+apTcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCmp9xmaQGJVt8FKaCmJjM7iYDrpAZMbFAmeJ2V8JGVFFmbDolG4K3fPIqtC6qnuX7y0q9lsdRhBM4hXPw4ArqcAMNaAKDITzDK7w5wnlx3p2PRWvByWeO4Y+czx/s+42E</latexit>

I1
<latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit><latexit sha1_base64="g84w0EDnSiE/pJo+91234qt4kQ4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN/AG5YpbdRci6+DlUIFczUH5qz+MWRpxhUxSY3qem6CfUY2CST4r9VPDE8omdMR7FhWNuPGzxaozcmGdIQljbZ9CsnB/T2Q0MmYaBbYzojg2q7W5+V+tl2JY9zOhkhS5YsuPwlQSjMn8bjIUmjOUUwuUaWF3JWxMNWVo0ynZELzVk9ehfVX1LN9fVxr1PI4inME5XIIHNWjALTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwDBB41n</latexit>

I2
<latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit><latexit sha1_base64="vwJpzEMTxAbe+4cnq2sNGJlj+zE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIthjwYveKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJFAZd99spbGxube8Ud0t7+weHR+Xjk7aJU814i8Uy1t2AGi6F4i0UKHk30ZxGgeSdYHIzr3eeuDYiVo84Tbgf0ZESoWAUrfVwN6gNyhW36i5E1sHLoQK5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LCoaceNni1Vn5MI6QxLG2j6FZOH+nshoZMw0CmxnRHFsVmtz879aL8Ww7mdCJSlyxZYfhakkGJP53WQoNGcopxYo08LuStiYasrQplOyIXirJ69Du1b1LN9fVRr1PI4inME5XIIH19CAW2hCCxiM4Ble4c2Rzovz7nwsWwtOPnMKf+R8/gDCi41o</latexit>

...
<latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit><latexit sha1_base64="GaNdwAJuKfHfQT/94evLnboMymk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8BQSEeyx4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3jAVXBvP+3ZKG5tb2zvl3cre/sHhUfX4pK2TTDFssUQkqhtSjYJLbBluBHZThTQOBXbCye283nlCpXkiH800xSCmI8kjzqix1oPruoNqzXO9hcg6+AXUoFBzUP3qDxOWxSgNE1Trnu+lJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOiMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJqoHOZdpZlCy5UdRJohJyPxuMuQKmRFTC5QpbnclbEwVZcamU7Eh+Ksnr0P7yvUt31/XGvUijjKcwTlcgg830IA7aEILGIzgGV7hzRHOi/PufCxbS04xcwp/5Hz+AEjkjRg=</latexit>

...
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‣ Beyond CP and Tucker: the curse of dimensionality free, super 
compressibility

‣ Existing problems: in demand of efficient TRD algorithms

‣ Beyond TT format: enhanced representation ability, permutation 
flexibility of the latent factors, structure information 
interpretability

Figure 2. The flowchart of randomized TRD
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↵ is the power of the regularization,
p decide the type of regularization.
This indicates the relation between the regularization on a row of a CP factor
and the regularization on all the according rows of every factor.??

This means the regularization of an arbitrary row of a CP factor is equivalent
to one-nth power of the multiplication of the regularization of the same rows of
all the CP factors.

↵ = 3, p = 2, ↵ = 3, p = 3

From this lemma the paper get:
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1. Reconstruction of image of size 5698×4234×3decreases. The results indicate that the running time increases when the projection size increases, and the image with 
less noise requires higher projection size to reach a better performance. 

C. Hyperspectral image denoising 
Hyperspectral image (HSI) is a kind of large-scale 3rd-order tensor of height × weights × bands. The band-mode 

of HSI is usually considered to own strong property low-rankness, so the projection of the band-mode will largely 
reduce the computational cost and running time. In this experiment, we employ the most related large-scale tensor 
decomposition and matrix completion algorithms to compare with our RTRD. We apply TRSGD [8], RCPALS [10], 
RTucker [11] in this experiment. The RSVD [13] which is based on matrix random projection and often used in HSI 
reconstruction and denoising is also employed. The RSVD is implemented by mode-3 unfolding of the HSI data. The 
projection size of all the algorithms are set as 100, 100,3} for the HIS image of size 200 × 200 × 80, and the other 
parameters for each algorithm are tuned to get the best performance. Figure Table 1 and Figure 2 show the numerical 
results and visual results of all the compared algorithms respectively. RTRD outperforms the compared algorithms in 
both performance and running time. 

Table 1. Numerical results of the HSI denoising experiment. 

Noise  RTRD TRSGD RCPALS RTucker RSVD 

- 
RSE 0.00934 0.249 0.100 0.0110 0.0303 

time 0.45 9.45 5.38 0.50 1.84 

20 dB 
RSE 0.0331 0.253 0.101 0.0388 0.0594 

time 0.20 206.82 3.97 0.54 2.33 

10 dB 
RSE 0.0895 0.293 0.107 0.114 0.156 

time 0.29 210.89 3.91 0.46 2.08 

0 dB 
RSE 0.138 0.437 0.166 0.367 0.431 

time 0.38 206.62 3.95 0.44 1.87 

Figure 1 Denoising results of a large-scale image with different projection size and noise strength. Figure 3. The projection size are selected as {100, 100, 3}, {50, 50, 3}, {10, 10, 3} to 
see the influence of the projection size. Our method is much faster than TRSVD.
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small tensor which is generated by tensor random projection
of the large-scale tensor, then the CP decomposition of the
large-scale tensor is obtained by back projection of the CP
decomposition of the small tensor.

Many of these randomized tensor decomposition algo-
rithms are efficient and perform well in simulation experi-
ments. However, to the best of our knowledge, randomized
techniques have not been applied to TR decomposition, and
few studies are conducted to explore the performance of ran-
domized tensor decomposition algorithms in real-world data.
Facing the fact that TR decomposition lacks fast and efficient
algorithms for large-scale tensor, in this paper, we explore
the effectiveness of tensor random projection method on TR
decomposition. The main contribution of this paper is listed
below:

• Based on tensor random projection method and tradi-
tional TR decomposition algorithms, we propose two
randomized TR decomposition (rTRD) algorithms,
which are suitable for fast and reliable tensor decom-
position of large-scale data.

• The proposed algorithms are compared with the tradi-
tional TR decomposition algorithms in the simulation
experiment. The randomized algorithms obtain a sig-
nificant advantage in computational speed against tra-
ditional algorithms without loss of accuracy.

• The experiments on deep learning datasets and hyper-
spectral image (HSI) data are conducted. The proposed
algorithms outperform the compared randomized ten-
sor decomposition algorithms in data compression and
reconstruction tasks.

2. NOTATIONS AND PRELIMINARIES

2.1. Notations

The notations in [13] are adopted in this paper. Tensors
of order N � 3 are denoted by calligraphic letters, e.g.,
X 2 RI1⇥I2⇥···⇥IN . Scalars are denoted by normal lower-
case letters or uppercase letters, e.g., x,X 2 R. Vectors are
denoted by boldface lowercase letters, e.g., x 2 RI . Matrices
are denoted by boldface capital letters, e.g., X 2 RI⇥J . For
simplicity, we define tensor sequence {X 1,X 2, . . . ,XN}
as {Xn}Nn=1 or [Xn]. The scalar sequence, matrix se-
quence and vector sequence are denoted by the same way.
Moreover, we employ two types of tensor unfolding (ma-
tricization) operations in this paper. The first mode-n un-
folding of tensor X 2 RI1⇥I2⇥···⇥IN is denoted by X(n) 2
RIn⇥I1···In�1In+1···IN , and the second mode-n unfolding of
tensor X which is often used in TR operations is denoted by
X<n> 2 RIn⇥In+1···INI1···In�1 [6]. In addition, the Frobe-
nius norm of X is defined by kXkF =

p
hX ,X i, where

h·, ·i is the inner product operation.

2.2. Tensor Ring Decomposition

TR decomposition is a more general decomposition than TT
decomposition. It represents a high-order tensor by circular
multilinear products over a sequence of core tensors (i.e., TR
factors). All of the TR factors are 3rd-order tensors, which are
denoted by {Gn}Nn=1, Gn 2 RRn⇥In⇥Rn+1 , n = 1, . . . , N .
In the same way as the TT decomposition, the TR decom-
position linearly scales to the order of the tensor, thus it can
overcome the ‘curse of dimensionality’. R1, R2, . . . , RN de-
notes the TR-rank which controls the model complexity of
TR decomposition. Compared to the TT decomposition, the
TR decomposition relaxes the rank constraint on the first and
the last core tensors to R1 = RN+1, while the original con-
straint on TT is rather stringent, i.e., R1 = RN+1 = 1. TR
applies trace operation and all the TR factors are constrained
to be third-order equivalently. In this case, TR can be consid-
ered as a linear combination of TT and thus it offers a more
powerful and generalized representation ability than TT. The
element-wise relation and global relation of the TR decompo-
sition and the tensor is given by equations (1) and (2):

X (i1, i2, . . . , iN ) = Trace

(
NY

n=1

Gn(in)

)
, (1)

X<n> = Gn,(2)(G 6=n,<2>)
T , (2)

where Trace{·} is the matrix trace operator, Gn(in) 2
RRn⇥Rn+1 is the inth mode-2 slice of Gn, which also
can be denoted by Gn(:, in, :) according to Matlab syntax.
G 6=n 2 RRn+1⇥

QN
i=1,i 6=n Ii⇥Rn is a subchain tensor by merg-

ing all TR factors except the nth core tensor, see more details
in [14].

3. APPROACH

3.1. Tensor Random Projection

Tensor random projection (TRP) has drawn people’s attention
in the very recent years, and several studies has been con-
ducted based on CP and Tucker [12, 10]. Similar to matrix
projection, TRP method aims to process random projection
at every mode of the tensor, then a much smaller subspace
tensor is obtained which reserves most of the actions of the
original tensor. The TRP is simply formulated as follows:

X ⇡ X ⇥1 Q1Q
T
1 ⇥2 · · ·⇥N QNQT

N

⇡ P ⇥1 Q1 ⇥2 · · ·⇥N QN ,
(3)

where ⇥n is the mode-n tensor production, see details in
[13], [Qn] are the orthogonal matrices, and P is the projected
tensor. After projection, the projected tensor P is employed
to calculate the desired low-rank approximation of the origi-
nal large-scale tensor. The implementation details of the TRP
method are illustrated in the next subsection.

TR core tensor:Gn 2 RRn�1⇥In⇥Rn
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Tensor random projection

small tensor which is generated by tensor random projection
of the large-scale tensor, then the CP decomposition of the
large-scale tensor is obtained by back projection of the CP
decomposition of the small tensor.

Many of these randomized tensor decomposition algo-
rithms are efficient and perform well in simulation experi-
ments. However, to the best of our knowledge, randomized
techniques have not been applied to TR decomposition, and
few studies are conducted to explore the performance of ran-
domized tensor decomposition algorithms in real-world data.
Facing the fact that TR decomposition lacks fast and efficient
algorithms for large-scale tensor, in this paper, we explore
the effectiveness of tensor random projection method on TR
decomposition. The main contribution of this paper is listed
below:

• Based on tensor random projection method and tradi-
tional TR decomposition algorithms, we propose two
randomized TR decomposition (rTRD) algorithms,
which are suitable for fast and reliable tensor decom-
position of large-scale data.

• The proposed algorithms are compared with the tradi-
tional TR decomposition algorithms in the simulation
experiment. The randomized algorithms obtain a sig-
nificant advantage in computational speed against tra-
ditional algorithms without loss of accuracy.

• The experiments on deep learning datasets and hyper-
spectral image (HSI) data are conducted. The proposed
algorithms outperform the compared randomized ten-
sor decomposition algorithms in data compression and
reconstruction tasks.

2. NOTATIONS AND PRELIMINARIES

2.1. Notations

The notations in [13] are adopted in this paper. Tensors
of order N � 3 are denoted by calligraphic letters, e.g.,
X 2 RI1⇥I2⇥···⇥IN . Scalars are denoted by normal lower-
case letters or uppercase letters, e.g., x,X 2 R. Vectors are
denoted by boldface lowercase letters, e.g., x 2 RI . Matrices
are denoted by boldface capital letters, e.g., X 2 RI⇥J . For
simplicity, we define tensor sequence {X 1,X 2, . . . ,XN}
as {Xn}Nn=1 or [Xn]. The scalar sequence, matrix se-
quence and vector sequence are denoted by the same way.
Moreover, we employ two types of tensor unfolding (ma-
tricization) operations in this paper. The first mode-n un-
folding of tensor X 2 RI1⇥I2⇥···⇥IN is denoted by X(n) 2
RIn⇥I1···In�1In+1···IN , and the second mode-n unfolding of
tensor X which is often used in TR operations is denoted by
X<n> 2 RIn⇥In+1···INI1···In�1 [6]. In addition, the Frobe-
nius norm of X is defined by kXkF =

p
hX ,X i, where

h·, ·i is the inner product operation.

2.2. Tensor Ring Decomposition

TR decomposition is a more general decomposition than TT
decomposition. It represents a high-order tensor by circular
multilinear products over a sequence of core tensors (i.e., TR
factors). All of the TR factors are 3rd-order tensors, which are
denoted by {Gn}Nn=1, Gn 2 RRn⇥In⇥Rn+1 , n = 1, . . . , N .
In the same way as the TT decomposition, the TR decom-
position linearly scales to the order of the tensor, thus it can
overcome the ‘curse of dimensionality’. R1, R2, . . . , RN de-
notes the TR-rank which controls the model complexity of
TR decomposition. Compared to the TT decomposition, the
TR decomposition relaxes the rank constraint on the first and
the last core tensors to R1 = RN+1, while the original con-
straint on TT is rather stringent, i.e., R1 = RN+1 = 1. TR
applies trace operation and all the TR factors are constrained
to be third-order equivalently. In this case, TR can be consid-
ered as a linear combination of TT and thus it offers a more
powerful and generalized representation ability than TT. The
element-wise relation and global relation of the TR decompo-
sition and the tensor is given by equations (1) and (2):

X (i1, i2, . . . , iN ) = Trace

(
NY

n=1

Gn(in)

)
, (1)

X<n> = Gn,(2)(G 6=n,<2>)
T , (2)

where Trace{·} is the matrix trace operator, Gn(in) 2
RRn⇥Rn+1 is the inth mode-2 slice of Gn, which also
can be denoted by Gn(:, in, :) according to Matlab syntax.
G 6=n 2 RRn+1⇥

QN
i=1,i 6=n Ii⇥Rn is a subchain tensor by merg-

ing all TR factors except the nth core tensor, see more details
in [14].

3. APPROACH

3.1. Tensor Random Projection

Tensor random projection (TRP) has drawn people’s attention
in the very recent years, and several studies has been con-
ducted based on CP and Tucker [12, 10]. Similar to matrix
projection, TRP method aims to process random projection
at every mode of the tensor, then a much smaller subspace
tensor is obtained which reserves most of the actions of the
original tensor. The TRP is simply formulated as follows:

X ⇡ X ⇥1 Q1Q
T
1 ⇥2 · · ·⇥N QNQT

N

⇡ P ⇥1 Q1 ⇥2 · · ·⇥N QN ,
(3)

where ⇥n is the mode-n tensor production, see details in
[13], [Qn] are the orthogonal matrices, and P is the projected
tensor. After projection, the projected tensor P is employed
to calculate the desired low-rank approximation of the origi-
nal large-scale tensor. The implementation details of the TRP
method are illustrated in the next subsection.
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We extent matrix random projection to tensor by processing 
random projection at every mode of the tensor, then a much smaller 
subspace tensor is obtained which reserves most of the actions of 
the original tensor. The TRP is simply formulated as follows:

Orthogonal projection matrices:


Projected tensor of smaller size:                        

Qn 2 RIn⇥Kn
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1. Find the orthogonal projection matrices by

Given a large-scale tensor                                , the randomized 
tensor ring decomposition is processed as follows:

[Qn,⇠] = QR(X(n)M)
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3. Tensor ring decomposition by TRSVD or TRALS [1] to obtain 
core tensor                                of     .P

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

{Z1,Z2, . . . ,ZN}
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

4. Back projection to obtain the TRD of the large-scale tensor :
Gn = Zn ⇥2 Qn
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where                                         follows the Gaussian distribution.

3.2. Randomized Tensor Ring Decomposition

The problem of finding TR decomposition is formulated by
the following model:

min
[Gn]

kX � ([Gn])k2F , (4)

where X is the target tensor to be decomposed, [Gn] are the
TR factors to be considered, and  (·) is the function which
transform the TR factors into the approximated tensor. In
[14], the model is solved by various methods like TRSVD,
TRALS, TRSGD, etc. However, the SVD-based and ALS-
based algorithms are of high computational cost. When facing
large-scale data, tremendous computing resource is needed.
In addition, though TRSGD owns low complexity on every
iteration and is suitable for large-scale computation, the con-
vergence speed is rather slow and the performance cannot be
guaranteed. Under this situation, we combine the TRP tech-
nique with the traditional TR decomposition algorithms, (e.g.
TRALS and TRSVD), to make it possible for fast and reliable
TR decomposition of large-scale tensor. The randomized ten-
sor ring decomposition (rTRD) algorithms which is based on
ALS (i.e., rTRALS) and SVD (i.e., rTRSVD) are illustrated
by Algorithm 1.

Algorithm 1 Randomized tensor ring decomposition (rTRD)
1: Input: A large-scale tensor X 2 RI1⇥I2⇥...⇥IN ,

the projection size of every mode [Kn],
and the TR-rank R1, . . . , RN .

2: Output: TR factors [Gn] of the large-scale tensor X .
3: For n = 1, . . . , N

4: Create matrix M 2 R
QN

i=1,i 6=n Ii⇥Kn following
the Gaussian distribution.

5: Y=X(n)M % random projection
6: [Qn,⇠] = QR(Y) % economy QR decomposition
7: P  X ⇥n QT

n
8: End for
9: Obtain TR factors [Zn] of P by TRALS or TRSVD [6] .

10: For n = 1, . . . , N
11: Gn = Zn ⇥n Qn.
12: End for

It should be noted that for randomized algorithms, sev-
eral techniques can be applied to the projection step to im-
prove the numerical stability of the projection, thus providing
higher decomposition performance. For example, adopting
structured projection matrices instead of Gaussian distribu-
tion [15] and applying power iterations method to update the
projected tensor in order to achieve fast decay of the spec-
trum of the mode-n unfolding of the projected tensor [8]. In
our paper, we only adopt the most basic TRP in order to show
the direct improvements compared to the traditional decom-
position algorithms.

4. EXPERIMENT RESULTS

In the experiment section, we firstly investigate the influ-
ence of the size of the projected tensor and compare our

randomized algorithms with their traditional counterparts
(i.e., rTRALS vs. TRALS, and rTRSVD vs. TRSVD). Then
we conduct experiments on two large-scale deep learning
datasets for fast data compression. Finally, a hyperspectral
image (HSI) is employed to test the performance of our al-
gorithm on data reconstruction and denoising. For evaluation
index, we mainly adopt relative square error (RSE) which is
calculated by RSE = kX � YkF /kXkF , where X is the
target large-scale tensor and Y is the tensor approximated by
the corresponding decomposition factors. All the computa-
tions are conducted on a Mac PC with Intel Core i7 and 16GB
DDR3 memory.
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Fig. 1. Reconstruction results of six tensor decomposition
algorithms under different tensor projection size. Figure (a)
and (b) show the RSE values and the time cost respectively.

4.1. Simulation

The most important hyper-parameter of the tensor projection
step is the projection size which determines the amount of
residual information to be remained and controls the balance
of computational speed and accuracy. In this experiment, we
aim to explore how the size of the projected tensor influences
the performance of our algorithms, and compare the per-
formance with the related tensor decomposition algorithms.
Except for our proposed algorithms, the rCPALS [12] which
is the most related method is also adopted in this experi-
ment. The counterparts of the three randomized algorithms
are TRALS, TRSVD [6] and CPALS [13] respectively. We
choose a RGB image of size 1024⇥1024⇥3 as the simulation
data. The projection size of order 1 and order 2 of the tensor
data are chosen from {25, 50, 75, 100, 125, 150, 175, 200},
and the order 3 of the tensor remains as 3. As for parameter
settings, we set the TR-rank as {10, 10, 10}, CP-rank as 50,
and the maximum iteration as 50 for ALS-based algorithms.
For TRSVD and rTRSVD, only one iteration is needed and
the TR-rank is automatically chosen, so we only set the tol-
erance as 0.15. Figure 1 shows the approximation error (i.e.,
RSE) and computation time of the compared algorithms.
When the projection size reaches a specific value, the perfor-
mance of the randomized algorithms remain steady and sim-
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2. Process tensor random projection to obtain the projected tensor 

Remarks:

‣ The random projection is very effective when the large-scale 

tensor is low-rank in some modes.

‣ We can take a balance of the accuracy and computational cost 

by the choosing proper size of the projection.

‣ The orthogonal projection matrices can be generated by more 

efficient methods, to improve the final performance. See more 
discussions in [2, 3].

Based on tensor random projection method, we proposed rTRALS 
and rTRSVD algorithms, by which, without losing accuracy, the large-
scale tensor TRD is much faster and outperforms the compared 
randomized algorithms in image reconstruction and deep learning 
dataset compression experiments. 

Randomized method is a promising aspect for large-scale data 
processing. In our future work, we will focus on further improving the 
performance of decomposition and applying randomized algorithms 
to very sparse and incomplete tensors.

Table 1. Comparison of the compression performance of randomized algorithms under two deep learning datasets.
Cifar10 Coil100

CR RSE time CR RSE time CR RSE time CR RSE time
rTRALS 102.3 0.2185 18.29 767.0 0.3294 17.39 2948.7 0.3331 40.99 1047.3 0.2911 42.61
rTRSVD 42.64 0.1791 10.63 42.6 0.1791 10.85 175.4 0.2669 1.49 175.4 0.2663 1.96
TRSGD 102.3 0.4382 1.21e3 767.0 1.00 6.27e2 2948.7 0.4158 482.64 1047.3 0.3536 411.12
rCPALS 99.0 0.2254 11.32 613.6 0.3284 10.86 3084.9 0.3434 2.12 1028.3 0.3001 5.80
rTucker 100.8 0.2146 10.65 509.2 0.3058 4.61 3093.5 0.4241 0.38 1077.4 0.4680 1.98

ilar performance with their counterparts are obtained. From
time graph we can see, at the steady points where the perfor-
mance of the algorithm pairs are similar, rTRALS is about
24 times faster than TRALS (2.0s vs 48.1s), and rTRSVD is
about 4 times faster than TRSVD (0.11s vs 0.43s).

4.2. Deep Learning Dataset Compression

In this section, we aim to compare the compression perfor-
mance and running time of the proposed algorithms and the
other randomized tensor decomposition method on two deep
learning datasets (i.e., CIFAR10 [16] of size 32 ⇥ 32 ⇥ 3 ⇥
50000 (training data) with 1.5⇥ 108 elements, and COIL100
[17] of size 32 ⇥ 32 ⇥ 3 ⇥ 72 ⇥ 100 with 2.2 ⇥ 107 ele-
ments). The traditional algorithms will be inefficient because
the datasets are too large, so we only compare our algorithms
to the algorithms which are suitable for large-scale data, i.e.,
TRSGD [14], rTucker [10] and rCP [12]. The compression
ratio (CR) is calculated by CR = Num/Np, where Num is
the total entries of the data and Np is the number of model pa-
rameters. CR is controlled by different rank selection, and for
rTRSVD, we set the tolerance as 0.15 for automatical rank-
selection. Table 1 shows the compression error and time cost
of all the compared algorithms. rTRSVD and rTRALS show
high accuracy and low time cost in all the situations, while
TRSGD is much slower and obtains relatively low accuracy.
Though rCPALS and rTucker are fast, their decomposition er-
rors are higher than our algorithms.

4.3. Hyperspectral Image Denoising

Hyperspectral image (HSI) is a typical 3rd-order tensor (i.e.,
height⇥weights⇥bands) with large-scale. For HSI image,
the spectrum-mode (mode-3) is usually considered to have
strong low-rankness, so the projection of mode-3 can largely
reduce the computational cost. In this experiment, in addition
to the algorithms compared in the last section, we also employ
rSVD [8] which is often used in HSI image processing and
rSVD is implemented by mode-3 unfolding operation. The
projection size of all the algorithms are set as 100⇥100⇥6 for
the tested 200⇥200⇥80 HSI image, and the other parameters
are set to get the best performance. Figure 2 and Table 2
show the visual and numerical results respectively. rTRALS
outperforms the compared algorithms in the experiment.

Input rTRALS rTRSVD TRSGD rSVDRandTuckerrCPALS

Original

0dB

20dB
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Fig. 2. Visual results of HSI data reconstruction with different
noise

Table 2. Numerical results of HSI data reconstruction with
different noise
Noise rTR-ALS rTR-SVD TR-SGD rCP-ALS rTucker rSVD

- RSE
Time

0.0150
60.01

0.149
0.45

0.249
9.45

0.100
5.38

0.0110
0.50

0.0303
1.84

20dB RSE
Time

0.0294
60.21

0.143
1.20

0.253
206.82

0.101
3.97

0.0388
0.54

0.0594
2.33

10dB RSE
Time

0.0811
59.61

0.113
1.27

0.293
210.89

0.107
3.91

0.114
0.46

0.156
2.08

0dB RSE
Time

0.285
59.05

0.328
0.78

0.437
206.62

0.166
3.95

0.367
0.44

0.431
1.87

5. CONCLUSION

In this paper, based on tensor random projection method, we
proposed rTRALS and rTRSVD algorithms for fast and re-
liable TR decomposition. Without losing accuracy, the two
algorithms perform much faster than their traditional coun-
terparts and outperform the compared randomized algorithms
in deep learning dataset compression and HSI image recon-
struction experiments. Randomized method is a promising
aspect for large-scale data processing. In our future work, we
will focus on further improving the performance of decom-
position and applying randomized algorithms to sparse and
incomplete tensors.
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2. Compression of deep learning datasets
Table 1. The compression experiment of two deep learning datasets of size 
32×32×3×50000 and 31×31×3×72×100, respectively. The related algorithms are in [4, 5].
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