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w Recover exact message M

• C(W ) = maxPX
I(PX ,W )

• Transmission message size:

|M| = 2nR

(exponentially)
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<latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit><latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit><latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit><latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit>

w Identify if particular message M∗

of interest has been sent

• C ID(W ) = maxPX
I(PX ,W )

• Identification message size:

|M| = 22nR

(double-exponentially)

R. Ahlswede and G. Dueck, “Identification via channels,” IEEE Trans. Inf. Theory, vol. 35, no. 1, pp.
15–29, Jan. 1989
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Identification over Channels with Feedback

M
channelencoder f

Xn Y n

TRANSMITTER RECEIVER

decoder D
<latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit>

W
<latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit><latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit><latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit><latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit>

M⇤ ?
<latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit><latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit><latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit><latexit sha1_base64="smAgjOhPvTZp28DCsuvSE6WU2Es=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQKSVTiwouLLrQjVDFPqAdSybNtKGZB0lGKEN/wo2/4saFIm4Fd/6NmWkX2noh5HDOvbknxwk5kwqhbyMzN7+wuJRdzq2srq1vmJtbdRlEgtAaCXggmg6WlDOf1hRTnDZDQbHncNpwBheJ3nigQrLAv1PDkNoe7vnMZQQrTXXMQjt9o3V7eW7HJQsVDo8KZTTKtZ2Ad+XQ01d8fX8A26dno1zHzKMiSgvOAmsC8mBS1Y751e4GJPKorwjHUrYsFCo7xkIxwqneEkkaYjLAPdrS0McelXacOhrBPc10oRsIfXwFU/b3RIw9mTjUnR5WfTmtJeR/WitS7okdMz+MFPXJeJEbcagCmEQEu0xQovhQA0wE014h6WOBidJBJiFY01+eBfVS0UJF66acr5QncWTBDtgF+8ACx6ACrkAV1AABj+AZvII348l4Md6Nj3FrxpjMbIM/ZXz+AI3enH0=</latexit>

Y i�1
<latexit sha1_base64="tB5BQcrrE8Vs0SjezQDqg6ePxjU=">AAACCHicbVC7TsMwFHXKq4RXgJGBiKoSQ6niUgFjBQOMBdEHSkPluG5r1XnIdpCqKCMLv8LCAEKsfAIbf4ObZoCWI13p6Jx77XuPGzIqpGV9a7mFxaXllfyqvra+sbllbO80RRBxTBo4YAFvu0gQRn3SkFQy0g45QZ7LSMsdXUz81gPhggb+rRyHxPHQwKd9ipFUUtfYL3bSR+yby3MnrkCrdHxSqlqJfncf0yOYdI2CVbZSmPMEZqQAMtS7xlenF+DII77EDAlhQyuUToy4pJiRRO9EgoQIj9CA2Ir6yCPCidMdErOolJ7ZD7gqX5qp+nsiRp4QY89VnR6SQzHrTcT/PDuS/TMnpn4YSeLj6Uf9iJkyMCepmD3KCZZsrAjCnKpdTTxEHGGpstNVCHD25HnSrJShVYbX1UKtmsWRB3vgABwCCE5BDVyBOmgADB7BM3gFb9qT9qK9ax/T1pyWzeyCP9A+fwDIu5c2</latexit><latexit sha1_base64="tB5BQcrrE8Vs0SjezQDqg6ePxjU=">AAACCHicbVC7TsMwFHXKq4RXgJGBiKoSQ6niUgFjBQOMBdEHSkPluG5r1XnIdpCqKCMLv8LCAEKsfAIbf4ObZoCWI13p6Jx77XuPGzIqpGV9a7mFxaXllfyqvra+sbllbO80RRBxTBo4YAFvu0gQRn3SkFQy0g45QZ7LSMsdXUz81gPhggb+rRyHxPHQwKd9ipFUUtfYL3bSR+yby3MnrkCrdHxSqlqJfncf0yOYdI2CVbZSmPMEZqQAMtS7xlenF+DII77EDAlhQyuUToy4pJiRRO9EgoQIj9CA2Ir6yCPCidMdErOolJ7ZD7gqX5qp+nsiRp4QY89VnR6SQzHrTcT/PDuS/TMnpn4YSeLj6Uf9iJkyMCepmD3KCZZsrAjCnKpdTTxEHGGpstNVCHD25HnSrJShVYbX1UKtmsWRB3vgABwCCE5BDVyBOmgADB7BM3gFb9qT9qK9ax/T1pyWzeyCP9A+fwDIu5c2</latexit><latexit sha1_base64="tB5BQcrrE8Vs0SjezQDqg6ePxjU=">AAACCHicbVC7TsMwFHXKq4RXgJGBiKoSQ6niUgFjBQOMBdEHSkPluG5r1XnIdpCqKCMLv8LCAEKsfAIbf4ObZoCWI13p6Jx77XuPGzIqpGV9a7mFxaXllfyqvra+sbllbO80RRBxTBo4YAFvu0gQRn3SkFQy0g45QZ7LSMsdXUz81gPhggb+rRyHxPHQwKd9ipFUUtfYL3bSR+yby3MnrkCrdHxSqlqJfncf0yOYdI2CVbZSmPMEZqQAMtS7xlenF+DII77EDAlhQyuUToy4pJiRRO9EgoQIj9CA2Ir6yCPCidMdErOolJ7ZD7gqX5qp+nsiRp4QY89VnR6SQzHrTcT/PDuS/TMnpn4YSeLj6Uf9iJkyMCepmD3KCZZsrAjCnKpdTTxEHGGpstNVCHD25HnSrJShVYbX1UKtmsWRB3vgABwCCE5BDVyBOmgADB7BM3gFb9qT9qK9ax/T1pyWzeyCP9A+fwDIu5c2</latexit><latexit sha1_base64="tB5BQcrrE8Vs0SjezQDqg6ePxjU=">AAACCHicbVC7TsMwFHXKq4RXgJGBiKoSQ6niUgFjBQOMBdEHSkPluG5r1XnIdpCqKCMLv8LCAEKsfAIbf4ObZoCWI13p6Jx77XuPGzIqpGV9a7mFxaXllfyqvra+sbllbO80RRBxTBo4YAFvu0gQRn3SkFQy0g45QZ7LSMsdXUz81gPhggb+rRyHxPHQwKd9ipFUUtfYL3bSR+yby3MnrkCrdHxSqlqJfncf0yOYdI2CVbZSmPMEZqQAMtS7xlenF+DII77EDAlhQyuUToy4pJiRRO9EgoQIj9CA2Ir6yCPCidMdErOolJ7ZD7gqX5qp+nsiRp4QY89VnR6SQzHrTcT/PDuS/TMnpn4YSeLj6Uf9iJkyMCepmD3KCZZsrAjCnKpdTTxEHGGpstNVCHD25HnSrJShVYbX1UKtmsWRB3vgABwCCE5BDVyBOmgADB7BM3gFb9qT9qK9ax/T1pyWzeyCP9A+fwDIu5c2</latexit>

• Encoding function is now vector-valued

f = (f (1), f (2), ..., f (n))

with f (i) : Yi−1 → X the encoding function at time instant i

——, “Identification in the presence of feedback–A discovery of new capacity formulas,” IEEE Trans.
Inf. Theory, vol. 35, no. 1, pp. 30–36, Jan. 1989
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Identification-Feedback (IDF) Capacity

Theorem: [Ahlswede-Dueck ’89]

If the capacity C(W ) of a DMC W satisfies C(W ) > 0, then the deterministic
IDF capacity is

C ID
f (W ) = max

x∈X
H(W (·|x)).

If C(W ) = 0, then
C ID

f (W ) = 0.

Theorem: [Ahlswede-Dueck ’89]

If the capacity C(W ) of a DMC W satisfies C(W ) > 0, then the randomized
IDF capacity is

C ID
F (W ) = max

P∈P(X )
H(P ·W ).

If C(W ) = 0, then
C ID

F (W ) = 0.
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In the following we further study properties of the IDF capacity
(for both deterministic and randomized encoding)

1 Continuity

W
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continuous discontinuous

2 Additivity

M

channel

TRANSMITTER RECEIVER

channel

M⇤
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encoder f2
<latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit>

encoder f1
<latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit>

decoder D2
<latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit>

decoder D1
<latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit>W1

<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

M

channel

TRANSMITTER RECEIVER

channel

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

W1
<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

encoder f decoder D
<latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit>

C ID(W1) + C ID(W2) C ID(W1 ⊗W2)
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1. Continuity of IDF capacity

W
<latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit><latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit><latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit><latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit>

CID
f

<latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit><latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit><latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit><latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit>

W
<latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit><latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit><latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit><latexit sha1_base64="wnEUhQRiROP5Sq/8KrEZKLrp3DU=">AAACAnicbVDLSgMxFM34rONr1JW4CZaCi1IytajLogtdVrEPmA4lk2ba0MyDJCOUobjxV9y4UMStX+HOvzGdzkJbD1w4nHNvbu7xYs6kQujbWFpeWV1bL2yYm1vbO7vW3n5LRokgtEkiHomOhyXlLKRNxRSnnVhQHHictr3R1dRvP1AhWRTeq3FM3QAPQuYzgpWWetZhqZs94txdX7pp1Ubl07NyDU3Mds8qogrKABeJnZMiyNHoWV/dfkSSgIaKcCylY6NYuSkWihFOJ2Y3kTTGZIQH1NE0xAGVbpptn8CSVvrQj4SuUMFM/T2R4kDKceDpzgCroZz3puJ/npMo/8JNWRgnioZktshPOFQRnOYB+0xQovhYE0wE03+FZIgFJkqnZuoQ7PmTF0mrWrFRxb6tFeu1PI4COALH4ATY4BzUwQ1ogCYg4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD4EHlNs=</latexit>

CID
f

<latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit><latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit><latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit><latexit sha1_base64="k61tCF7s/zD+E+EU3Kiu55Ac6+I=">AAACEHicbVDLSsNAFJ3UV62vqEs3wVJ0UUpSi7osVlB3VewD2lgm00k7dPJg5kYsIZ/gxl9x40IRty7d+TdOHwttPXDhcM69M/ceJ+RMgml+a6mFxaXllfRqZm19Y3NL396pyyAShNZIwAPRdLCknPm0Bgw4bYaCYs/htOEMKiO/cU+FZIF/C8OQ2h7u+cxlBIOSOvpBrj1+pHVzcWbHRcvMHx3nS2aSqXTcu7gN9AHiq/Mk6ehZs2COYcwTa0qyaIpqR/9qdwMSedQHwrGULcsMwY6xAEY4TTLtSNIQkwHu0ZaiPvaotOPxLomRU0rXcAOhygdjrP6eiLEn5dBzVKeHoS9nvZH4n9eKwD21Y+aHEVCfTD5yI25AYIzSMbpMUAJ8qAgmgqldDdLHAhNQGWZUCNbsyfOkXixYZsG6LmXLpWkcabSH9tEhstAJKqNLVEU1RNAjekav6E170l60d+1j0prSpjO76A+0zx+u8psU</latexit>

continuous discontinuous

• Need to understand whether the performance of a communication system
depends in a continuous way on the system parameters or not

w Desirable would be a continuous behavior so that small changes in
parameters result in small changes of the peformance only
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Distance

• To study the continuity of the IDF capacity, we need a concept of distance

• For two DMCs W1, W2 we define the d-distance between W1 and W2

based on the total variation distance as

d(W1,W2) := max
x∈X

∑
y∈Y

∣∣W1(y|x)−W2(y|x)
∣∣
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Continuity

Definition:

The continuity of the capacity C ID
f (·) is defined as follows.

1 The DMC W is a continuity point of C ID
f (·) if for all sequences {Wn}∞n=1

with
lim
n→∞

d(Wn,W ) = 0 (1)

we have limn→∞ C ID
f (Wn) = C ID

f (W ).

2 The DMC W is a discontinuity point of C ID
f (·) if 1) does not hold, i.e., if

there is a sequence {Wn}∞n=1 that satisfies (1) but

lim sup
n→∞

C ID
f (Wn) > lim inf

n→∞
C ID

f (Wn)

is satisfied.

3 The capacity C ID
f (·) is a continuous function if all DMCs W are continuity

points according to 1).
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Discontinuity Points of IDF Capacity

• We further define the set

Df =
{
W : W ∈ NC and max

x∈X
H(W (·|x))>0

}
with

NC =
{
W : C(W ) = 0

}
the set of DMCs with zero capacity.

w We observe that these sets characterize all discontinuity points of the
deterministic and randomized IDF capacities:

Theorem (Deterministic IDF Capacity):

Df is the set of discontinuity points of C ID
f (·).

Theorem (Randomized IDF Capacity):

DF = NC is the set of all discontinuity points of C ID
F (·).

9



2. Additivity of IDF capacity

M

channel

TRANSMITTER RECEIVER

channel

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

encoder f2
<latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit>

encoder f1
<latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit>

decoder D2
<latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit>

decoder D1
<latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit>W1

<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

M

channel

TRANSMITTER RECEIVER

channel

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

W1
<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

encoder f decoder D
<latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit>

C ID(W1) + C ID(W2)
?
= C ID(W1 ⊗W2)
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Capacity of DMC

M
channelencoder f

Xn Y n

TRANSMITTER RECEIVER

decoder D
<latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit>

W
<latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit><latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit><latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit><latexit sha1_base64="nqn+LKfDHpm/2EIsZHnlqqTYUbg=">AAACGHicbVC7TsMwFHXKq4RXgJEloqrEUJWkVMBYwQALUkH0ISVR5Thua9V5yHaQqiifwcKvsDCAEGs3/gYnzQAtR7J8dM6919fHjSjhwjC+ldLK6tr6RnlT3dre2d3T9g+6PIwZwh0U0pD1XcgxJQHuCCIo7kcMQ9+luOdOrjO/94QZJ2HwKKYRdnw4CsiQICikNNBOq3Y+xHq4uXKShmnUzs5rTSNVq7YbUo9PfXkl9hiK5C5N1d5Aqxh1I4e+TMyCVECB9kCb2V6IYh8HAlHIuWUakXASyARBFKeqHXMcQTSBI2xJGkAfcyfJd0r1qlQ8fRgyeQKh5+rvjgT6PFtRVvpQjPmil4n/eVYshpdOQoIoFjhA84eGMdVFqGcp6R5hGAk6lQQiRuSuOhpDBpGQWaoyBHPxy8uk26ibRt28b1ZazSKOMjgCx+AEmOACtMAtaIMOQOAZvIJ38KG8KG/Kp/I1Ly0pRc8h+ANl9gO3nZ5P</latexit>

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

• Capacity: C(W1)
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Capacity of Parallel DMCs

M

channel

TRANSMITTER RECEIVER

channel

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

encoder f2
<latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit>

encoder f1
<latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit>

decoder D2
<latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit>

decoder D1
<latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit>W1

<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

• Independent encoding/decoding: C(W1) + C(W2)
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Capacity of Parallel DMCs

M

channel

TRANSMITTER RECEIVER

channel

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

encoder f2
<latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit><latexit sha1_base64="mOHQySBwjMk2rCSZxgATMSF5vV4=">AAACE3icbVDLSgNBEJz1GeMr6tHLYBBEQtiNQT0GPegxikmEZAmzk95kyOyDmV4xLPkHL/6KFw+KePXizb9x8jiosWCgqOqe7i4vlkKjbX9Zc/MLi0vLmZXs6tr6xmZua7uuo0RxqPFIRurWYxqkCKGGAiXcxgpY4EloeP3zkd+4A6VFFN7gIAY3YN1Q+IIzNFI7d7jfGn/SvL44c9OSYxeOjgtle5htIdxjCiGPOqDo0G+X2rm8XbTHoLPEmZI8maLazn22OhFPAgiRS6Z107FjdFOmUHAJZkSiIWa8z7rQNDRkAWg3Ha8zpPtG6VA/UuaFSMfqz46UBVoPAs9UBgx7+q83Ev/zmgn6p24qwjhBc91kkJ9IihEdBUQ7QgFHOTCEcSXMrpT3mGIcTYxZE4Lz9+RZUi8VHbvoXJXzlfI0jgzZJXvkgDjkhFTIJamSGuHkgTyRF/JqPVrP1pv1Pimds6Y9O+QXrI9v4OmcPg==</latexit>

encoder f1
<latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit><latexit sha1_base64="bqge9uROY2oiQfNBJcTl+BqbUeI=">AAACE3icbVDJSgNBEO2JW4xb1KOXxiCIhDATg3oMetBjFLNAMoSeTo026VnorhHDkH/w4q948aCIVy/e/Bs7y0GNDxoe71V1VT0vlkKjbX9Zmbn5hcWl7HJuZXVtfSO/udXQUaI41HkkI9XymAYpQqijQAmtWAELPAlNr3828pt3oLSIwmscxOAG7CYUvuAMjdTNH+x1xp+0r85P3bTs2MXDo2LFHuY6CPeYQsijHig69LtON1+wS/YYdJY4U1IgU9S6+c9OL+JJACFyybRuO3aMbsoUCi7BjEg0xIz32Q20DQ1ZANpNx+sM6Z5RetSPlHkh0rH6syNlgdaDwDOVAcNb/dcbif957QT9EzcVYZyguW4yyE8kxYiOAqI9oYCjHBjCuBJmV8pvmWIcTYw5E4Lz9+RZ0iiXHLvkXFYK1co0jizZIbtknzjkmFTJBamROuHkgTyRF/JqPVrP1pv1PinNWNOebfIL1sc332WcPQ==</latexit>

decoder D2
<latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit><latexit sha1_base64="y90csWiRFxAb6lulKnRT97zlv2I=">AAACHXicbVC7SgNBFJ31bXytWtoMBsEihN0Y1FJU0DKKUSFZwuzsTTJk9sHMXTEs+yM2/oqNhSIWNuLfOHkUajwwcDj3deb4iRQaHefLmpqemZ2bX1gsLC2vrK7Z6xvXOk4VhzqPZaxufaZBigjqKFDCbaKAhb6EG793Mqjf3IHSIo6usJ+AF7JOJNqCMzRSy67uNIdLGpdnx15WcZ3S3n6p6uSFJsI9ZgHwOABF82bIsMuZzE7zVqVlF52yMwSdJO6YFMkYtZb90QxinoYQIZdM64brJOhlTKHgEsyxVEPCeI91oGFoxELQXjY0ltMdowS0HSvzIqRD9edExkKt+6FvOgcm9d/aQPyv1kixfehlIkpShIiPDrVTSTGmg6hoIBRwlH1DGFfCeKW8yxTjaAItmBDcv1+eJNeVsuuU3Ytq8ag6jmOBbJFtsktcckCOyDmpkTrh5IE8kRfyaj1az9ab9T5qnbLGM5vkF6zPbwmxoKQ=</latexit>

decoder D1
<latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit><latexit sha1_base64="cqf2bMd/FbTwI5hrMqvAJTBQckA=">AAACHXicbVC7SgNBFJ2NrxhfUUubwRCwkLCrQS2DClpGMSaQLGF29iYOmX0wc1cMS37Exl+xsVDEwkb8GyePQhMPDBzOfZ05XiyFRtv+tjJz8wuLS9nl3Mrq2vpGfnPrVkeJ4lDjkYxUw2MapAihhgIlNGIFLPAk1L3e2bBevwelRRTeYD8GN2DdUHQEZ2ikdr5cbI2WNK8vTt30wLH3D4/2y/Yg10J4wNQHHvmg6KAVMLzjTKbng7bTzhfskj0CnSXOhBTIBNV2/rPlRzwJIEQumdZNx47RTZlCwSWYY4mGmPEe60LT0JAFoN10ZGxAi0bxaSdS5oVIR+rviZQFWvcDz3QOTerp2lD8r9ZMsHPipiKME4SQjw91EkkxosOoqC8UcJR9QxhXwnil/I4pxtEEmjMhONNfniW3ByXHLjlX5UKlPIkjS3bILtkjDjkmFXJJqqRGOHkkz+SVvFlP1ov1bn2MWzPWZGab/IH19QMILaCj</latexit>W1

<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

• Independent encoding/decoding: C(W1) + C(W2)
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Capacity of Parallel DMCs

M

channel

TRANSMITTER RECEIVER

channel

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

W1
<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

encoder f decoder D
<latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit>

• Independent encoding/decoding: C(W1) + C(W2)

• Joint encoding/decoding: C(W1 ⊗W2)

C(W1 ⊗ W2) = C(W1) + C(W2)
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Capacity of Parallel DMCs

M

channel

TRANSMITTER RECEIVER

channel

M⇤
<latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit><latexit sha1_base64="JAUDO9kCsBC33lSHDyt0s62h6QA=">AAACBHicbVDLSsNAFJ3UV42vqMtugqUgUkpSi7osutCNUMU+II1lMp20QyeTMDMRSujCjb/ixoUibv0Id/6N0zQLbT1w4XDOvXPnHi+iREjL+tZyS8srq2v5dX1jc2t7x9jda4kw5gg3UUhD3vGgwJQw3JREUtyJOIaBR3HbG11M/fYD5oKE7E6OI+wGcMCITxCUSuoZhVI3fcS5vTx3k6ptlY9PyjVrol/fH/WMolWxUpiLxM5IEWRo9Iyvbj9EcYCZRBQK4dhWJN0EckkQxRO9GwscQTSCA+woymCAhZuk+ydmSSl90w+5KibNVP09kcBAiHHgqc4AyqGY96bif54TS//MTQiLYokZmi3yY2rK0JwmYvYJx0jSsSIQcaL+aqIh5BBJlZuuQrDnT14krWrFtir2Ta1Yr2Vx5EEBHIBDYINTUAdXoAGaAIFH8AxewZv2pL1o79rHrDWnZTP74A+0zx+ZSJVt</latexit>

W1
<latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit><latexit sha1_base64="iM8Y/6rmZuU8pPSXWfItz8KOilk=">AAACBHicbVC7TsMwFHV4lvAKMHaJqCoxVJVTKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKgi/jZXVtfWNzcKWub2zu7dvHRy2ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMrqZ+54EISWN+r8YJ8SI04DSkGCkt+Vax3Js94t5dX3pZzYGV07NKHU7Mju/4VglW4Qz2MnFyUgI5mr711evHOI0IV5ghKV0HJsrLkFAUMzIxe6kkCcIjNCCuphxFRHrZbP/ELmulb4ex0MWVPVN/T2QoknIcBbozQmooF72p+J/npiq88DLKk1QRjueLwpTZKranidh9KghWbKwJwoLqv9p4iATCSudm6hCcxZOXSbtWdWDVua2XGvU8jgIogmNwAhxwDhrgBjRBC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHtKWVfw==</latexit>

W2
<latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit><latexit sha1_base64="Xfbbhcmrlez1UG6Yx9ggkvmNO9g=">AAACBHicbVC7TsMwFHV4lvAKMHaxqCoxVFVSKmCsYICxIPqQ0ihyXKe16jiR7SBVUQcWfoWFAYRY+Qg2/ga3zQAtR7rS0Tn3+vqeIGFUKtv+NlZW19Y3Ngtb5vbO7t6+dXDYlnEqMGnhmMWiGyBJGOWkpahipJsIgqKAkU4wupr6nQciJI35vRonxIvQgNOQYqS05FvFcm/2iHt3fellNceunJ5V6vbE7Pg13yrZVXsGuEycnJRAjqZvffX6MU4jwhVmSErXsRPlZUgoihmZmL1UkgThERoQV1OOIiK9bLZ/Asta6cMwFrq4gjP190SGIinHUaA7I6SGctGbiv95bqrCCy+jPEkV4Xi+KEwZVDGcJgL7VBCs2FgThAXVf4V4iATCSudm6hCcxZOXSbtWdeyqc1svNep5HAVQBMfgBDjgHDTADWiCFsDgETyDV/BmPBkvxrvxMW9dMfKZI/AHxucPtimVgA==</latexit>

Xn
2

<latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit><latexit sha1_base64="8aStSkKcywAP7QBF4r6wnogo7og=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRJLeqy6EKXVewD0lgm00k7dDIJMxOhhK7c+CtuXCji1m9w5984TbPQ1gMXDufcO3Pv8SJGpYLw28gtLa+sruXXzY3Nre2dwu5eS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre6HLqtx+IkDTkd2ocETdAA059ipHSUq9wWOqmjzi3VxduUrVh+eS0XIMTs9Or3mu/CCswhbVI7IwUQYZGr/DV7Yc4DghXmCEpHRtGyk2QUBQzMjG7sSQRwiM0II6mHAVEukm6wcQqaaVv+aHQxZWVqr8nEhRIOQ483RkgNZTz3lT8z3Ni5Z+7CeVRrAjHs4/8mFkqtKaZWH0qCFZsrAnCgupdLTxEAmGlkzN1CPb8yYukVa3YsGLf1Ir1WhZHHhyAI3AMbHAG6uAaNEATYPAInsEreDOejBfj3fiYteaMbGYf/IHx+QNHd5Zh</latexit>

Xn
1

<latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit><latexit sha1_base64="ewHncwEDSDiO9yyXDwJL3aYM6Yk=">AAACBnicbVDLSgMxFM3UVx1fVZciBEvBRSmTWtRl0YUuq9gHTMeSSTNtaOZBkhHK0JUbf8WNC0Xc+g3u/BvT6Sy09cCFwzn3JvceN+JMKsv6NnJLyyura/l1c2Nza3unsLvXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213dDn12w9USBYGd2ocUcfHg4B5jGClpV7hsNRNH7Fvry6cpIqs8slpuWZNzE4P3Wu/aFWsFHCRoIwUQYZGr/DV7Yck9mmgCMdS2siKlJNgoRjhdGJ2Y0kjTEZ4QG1NA+xT6STpBhNY0kofeqHQFSiYqr8nEuxLOfZd3eljNZTz3lT8z7Nj5Z07CQuiWNGAzD7yYg5VCKeZwD4TlCg+1gQTwfSukAyxwETp5EwdApo/eZG0qhVkVdBNrVivZXHkwQE4AscAgTNQB9egAZqAgEfwDF7Bm/FkvBjvxsesNWdkM/vgD4zPH0XxlmA=</latexit>

Y n
1

<latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit><latexit sha1_base64="NQzNJVwMvbey2umfrW6qVT3ONgU=">AAACBnicbVDLSsNAFJ3UV42vqksRgqXgopRMLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmXb30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTarQLh8dl2v22LzrwnvtF+2KncKaJzAjRZCh0S18dXohjgPCFWZISgfakXITJBTFjIzNTixJhPAQ9YmjKUcBkW6SbjC2SlrpWX4odHFlperviQQFUo4CT3cGSA3krDcR//OcWPmnbkJ5FCvC8fQjP2aWCq1JJlaPCoIVG2mCsKB6VwsPkEBY6eRMHQKcPXmetKoVaFfgVa1Yr2Vx5MEeOACHAIITUAeXoAGaAINH8AxewZvxZLwY78bHtDVnZDO74A+Mzx9HeZZh</latexit>

Y n
2

<latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit><latexit sha1_base64="Z6zOA46FL1aVo7dwilE22LTf8gA=">AAACBnicbVDLSsNAFJ3UV42vqksRBkvBRSlJLeqy6EKXVWyrpLFMppN26GQSZiZCCV258VfcuFDErd/gzr9xmmahrQcuHM65d+be40WMSmVZ30ZuYXFpeSW/aq6tb2xuFbZ3WjKMBSZNHLJQ3HpIEkY5aSqqGLmNBEGBx0jbG55P/PYDEZKG/EaNIuIGqM+pTzFSWuoW9kud9BHn+uLMTaq2VT46LtessXnXrd5rv2hVrBRwntgZKYIMjW7hq9MLcRwQrjBDUjq2FSk3QUJRzMjY7MSSRAgPUZ84mnIUEOkm6QZjWNJKD/qh0MUVTNXfEwkKpBwFnu4MkBrIWW8i/uc5sfJP3YTyKFaE4+lHfsygCuEkE9ijgmDFRpogLKjeFeIBEggrnZypQ7BnT54nrWrFtir2Va1Yr2Vx5MEeOACHwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvOyGZ2wR8Ynz9I/5Zi</latexit>

encoder f decoder D
<latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit><latexit sha1_base64="BBeV7OQgcyPH6MkG24f3nnLUQXk=">AAACA3icbVDLSgNBEJyNrxhfUW96GQyCp7ArAT0G9OAxgnlAdgmzs51kyOyDmV4xLAEv/ooXD4p49Se8+TfOJjloYkFDUdVNd5efSKHRtr+twsrq2vpGcbO0tb2zu1feP2jpOFUcmjyWser4TIMUETRRoIROooCFvoS2P7rK/fY9KC3i6A7HCXghG0SiLzhDI/XKRy7CA2YB8DgARSduyHDImcyuJ71yxa7aU9Bl4sxJhczR6JW/3CDmaQgRcsm07jp2gl7GFAouYVJyUw0J4yM2gK6hEQtBe9n0hwk9NUpA+7EyFSGdqr8nMhZqPQ5905mfqBe9XPzP66bYv/QyESUpQsRni/qppBjTPBAaCAUc5dgQxpUwt1I+ZIpxNLGVTAjO4svLpHVedeyqc1ur1GvzOIrkmJyQM+KQC1InN6RBmoSTR/JMXsmb9WS9WO/Wx6y1YM1nDskfWJ8/su6YIg==</latexit>

• Independent encoding/decoding: C(W1) + C(W2)

• Joint encoding/decoding: C(W1 ⊗W2)

C(W1 ⊗ W2) = C(W1) + C(W2)
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Zero Error Capacity

• Shannon conjectured in 1956 the zero-error capacity to be additive:

C0(W1 ⊗W2)
?
= C0(W1) + C0(W2)

channels. The words may be subdivided into 
classes corresponding to the pattern of the 
choices of letters between the two channels. 
There are 2n such classes with (E) classes in 
which exactly k of the letters are from the first 
channel and n - k from the second. Consider now 
a particular class of words of this type. Re- 
place the letters from the first channel alphabet 
by the corresponding non-adjacent letters. This 
does not harm the adjacency relations between 
words in the code. Wow, as in the product case, 
partition the code words according to the 
sequence of letters involved from the first 
channel. This produces at most Ak subsets. Each 
of these subsets contains at most Bn - k members, 
since this is the greatest possible number of non- 
adjacent words for the second channel of length 
n - k. In total, then, summing over all values 
of k and taking account of the (bn) classes for 
each k, there -we at most r n'.Ak Rn - k 

k (k) 
=(A + B)n words in the code for the sum channel. 
This proves the desired result. 

Theorem 4, of course, is analogous to 
known results for ordinary capacity C, where the 
product channel has the sum of the ordinary 
capacities and the sum channel has an equivalent 
number of letters equal to the sum of the equiva- 
lent numbers of letters for the individual 
channels. We conjecture but have not been able 
to prove that the equalities in Theorem 4 hold 
in general, not just under the conditions given. 
We now prove a lower bound for the probability of 
error when transmitting at a rate greater than Co. 

Theorem 5: In any code of length n and 
rate R> Co, Co > 0, the probability of error P, 
will satisfy Pez(l - e -n(C, - Ii) ) p n where min' 
P min is the minimum non-vanishing p,(j). 

w: By definition of Co there are not 
more than enCo non-ad'acent words of length n. 
With R> Co, among e xl4 words there must, therefore, 
be an adjacent pair. The adjacent pair has a 
common output word which either can cause with a 
probability at least pmyn. This output word can- 
not be decoded into both inputs. At least one, 
Vcrefore, must cause an error when it leads to 
thi.s output word. 
least eBnR Gin 

This gives a contribution at 
to the probability of error Pe. 

NOW omit this word from consideration and apply 
the same argument to the remaining enR -1 words 
of the code. This will give another adjacent pair 
and another contribution of error of at least 
e-nR n 

pmin* The process may be continued ztil the 
number of code points remaining is just e O. At 
this time, the computed probability of error must 
be at least (enR _ enCo)e-nR pn 

min 

Channelswith a Feedback Link 

We now consider the corresponding problem 
for channels with complete feedback. By this we 
mean that there exists a return channel sending 
back from the receiving point to the transmitting 
point, without error, the letters actually 
received. It is assumed that this information is 
received at the transmitting point before the next 
letter is transmitted, and can be used, therefore, 
if desired, in choosing the next transmitted 
letter. 

It is interesting that for a memory-less 
channel the ordinary forward capacity is the same 
with or without feedback. This will be shown in 
Theorem 6. On the other hand, the zero error 
capacity may, in some cases, be greater witi 
feedback than without. In the channel shown in 
Fig. 5, for example, Co = log 2. However, we 
will see as a result of Theorem 7 that with 
feedback the zero error capacity COP = log 2.5. 

p, 

p2 

p3 z 

p4 - 

Fig. 5 

We first define a block code of length n 
for a feedback system. This means that at the 
transmitting point there is a device with two 
inputs. or, mathematically, a function with two 
arguments. One argument is the message to be 
transmitted, the other. the past received letters 
(which have come in over the feedback link). The 
value of the function is the next letter to be 
transmitted. Thus, the function may be thought 
of as x j+l = f(k, vj) where x. 

J+l 
is the j + 1 

transmitted letter in a block, k is an index 
ranging from 1 to M, and represents the 
specific message, and v j is a received word of 
length j. Thus j ranges from 0 to n - 1 and vj 
over all received words of these lengths. 

In operation, 'if message mk is to be sent 
f is evaluated for f(k -) where the - means "no = (1 - en(Co - R)) pzin. 

1.5 

C. E. Shannon, “The zero error capacity of a noisy channel,” IRE Trans. Inf. Theory, vol. 2, no. 3, pp.
8–19, Sep. 1956

• Subsequently restated in 1979 by Lovász

L. Lovász, “On the Shannon capacity of a graph,” IEEE Trans. Inf. Theory, vol. 25, no. 1, pp. 1–7, Jan.
1979
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Zero Error Capacity and AVCs

• Later disproved constructing explicit counter-examples with:

C0(W1 ⊗W2) > C0(W1) + C0(W2)

• However, complete characterization is still an open problem

W. Haemers, “On some problems of Lovász concerning the Shannon capacity of a graph,” IEEE Trans.
Inf. Theory, vol. 25, no. 2, pp. 231–232, Mar. 1979

N. Alon, “The Shannon capacity of a union,” Combinatorica, vol. 18, no. 3, pp. 301–310, Mar. 1998

• Since then non-additivity of the capacity has been observed for other
scenarios as well

H. Boche and R. F. Schaefer, “Capacity results and super-activation for wiretap channels with active
wiretappers,” IEEE Trans. Inf. Forensics Security, vol. 8, no. 9, pp. 1482–1496, Sep. 2013

H. Boche, R. F. Schaefer, and H. V. Poor, “Characterization of super-additivity and discontinuity behavior
of the capacity of arbitrarily varying channels under list decoding,” in Proc. IEEE Int. Symp. Inf. Theory,
Aachen, Germany, Jun. 2017, pp. 2820–2824

H. Boche and C. Deppe, “Secure identification for wiretap channels; robustness, super-additivity and
continuity,” IEEE Trans. Inf. Forensics Security, vol. 13, no. 7, pp. 1641–1655, Jul. 2018

w Worth to study this additivity problem for the IDF capacity!
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Deterministic IDF Capacity

• To characterize the case of super-additivity, we define the following region:

Msupadd
f =

{
(W1,W2):max

i=1,2
{min{C(Wi),Ψ(Wi)}}>0,

min
i=1,2
{min{C(Wi),Ψ(Wi)} = 0,

min{Ψ(W1),Ψ(W2)} > 0
}

with Ψ(W ) = maxx∈X H(W (·|x))

Theorem:

We have super-additivity in (Ŵ1, Ŵ2) but no super-activation of C ID
f (·) if and

only if (Ŵ1, Ŵ2) ∈Msupadd
f .

16



Deterministic IDF Capacity (2)

• To study the phenomenon of super-activation and to characterize those
points for which this is possible, we define

Msupact
f =

{
(W1,W2) : min

i=1,2
{C(Wi),Ψ(Wi)} = 0,

max{C(W1), C(W2)} > 0,

max{Ψ(W1),Ψ(W2)} > 0
}

Theorem:

Super-activation of C ID
f (·) occurs if and only if (Ŵ1, Ŵ2) ∈Msupact

f .
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Randomized IDF Capacity

Theorem:

Super-activation of C ID
F (·) is not possible.

w In contrast to the deterministic IDF capacity C ID
f for which

super-activation occurs

• However, C ID
F (·) is super-additive. For this purpose, we define

Msupadd
F =

{
(Ŵ1, Ŵ2) : max

i=1,2
{min{C(Ŵi),Ψ(Ŵi)}} > 0,

min
i=1,2
{min{C(Ŵi),Ψ(Ŵi)} = 0,

min{Ψ(Ŵ1),Ψ(Ŵ2)} > 0
}
.

Theorem:

We have super-additivity in (Ŵ1, Ŵ2) if and only if (Ŵ1, Ŵ2) ∈Msupadd
F .

18



Conclusions

• Identification over channels with feedback has been considered and the IDF
capacity has been further analyzed

• Deterministic IDF capacity

w Discontinuity points characterized by Df

w Super-additivity inMsupadd
f

w Super-activation inMsupact
f

• Randomized IDF capacity

w Discontinuity points characterized by DF

w Super-additivity inMsupadd
F

w Super-activation not possible!

• Outlook: Framework and techniques can be used to show that the IDF
capacity is not computable on Turing machines

Thank you for your attention!
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