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Large step size:



Large step size:

Small step size:



Large step size:

Small step size:

Decreasing step size:



Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.
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<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>



Proof:

Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>



Proof:

Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>

x(k+1) = x(k) � ↵ gk
<latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit>



Proof:

Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>

x(k+1) = x(k) � ↵ gk
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By definition of     , f (x?) � f
⇣
x(k)

⌘
+ hgk, x? � x(k)i

<latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit>

gk
<latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit>



Proof:

Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>

x(k+1) = x(k) � ↵ gk
<latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit>

kx(k+1) � x?k22 = kx(k) � ↵gk � x?k22
= kx(k) � x?k22 � 2↵hgk, x(k) � x?i+ ↵2kgkk22

<latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit><latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit><latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit><latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit>

By definition of     , f (x?) � f
⇣
x(k)

⌘
+ hgk, x? � x(k)i

<latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit>

gk
<latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit>

kx(k+1) � x?k22  kx(k) � x?k22 � 2↵
⇣
f
⇣
x(k)

⌘
� f(x?)

⌘
+ ↵2kgkk22

<latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit><latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit><latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit><latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit>



Proof:

Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>

x(k+1) = x(k) � ↵ gk
<latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit><latexit sha1_base64="+v8e3j6Zanq7HnFrCAOgMu7hCDI=">AAACDHicbZDLSsNAFIYnXmu9VV26GSxCRS2JCLoRim5cVrAXaGI5mU7aIZMLMxOxhD6AG1/FjQtF3PoA7nwbp2kW2vrDwMd/zuHM+d2YM6lM89uYm19YXFourBRX19Y3Nktb200ZJYLQBol4JNouSMpZSBuKKU7bsaAQuJy2XP9qXG/dUyFZFN6qYUydAPoh8xgBpa1uqfxwl1b8Q+tghC9wxpqOsQ08HgC2j3C/6+sus2pmwrNg5VBGuerd0pfdi0gS0FARDlJ2LDNWTgpCMcLpqGgnksZAfOjTjsYQAiqdNDtmhPe108NeJPQLFc7c3xMpBFIOA1d3BqAGcro2Nv+rdRLlnTspC+NE0ZBMFnkJxyrC42RwjwlKFB9qACKY/ismAxBAlM6vqEOwpk+eheZJ1TKr1s1puXaZx1FAu2gPVZCFzlANXaM6aiCCHtEzekVvxpPxYrwbH5PWOSOf2UF/ZHz+AIZ8mL4=</latexit>

kx(k+1) � x?k22 = kx(k) � ↵gk � x?k22
= kx(k) � x?k22 � 2↵hgk, x(k) � x?i+ ↵2kgkk22

<latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit><latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit><latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit><latexit sha1_base64="ER2Qpadv1PK3yWkES+XTG3YhRW8="></latexit>

By definition of     , f (x?) � f
⇣
x(k)

⌘
+ hgk, x? � x(k)i

<latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit><latexit sha1_base64="pbcqS/YpVy/M2NAtnqBAjWzSif8="></latexit>

gk
<latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit><latexit sha1_base64="V4BF26qjQ/+sXKLCsbldykf8rRQ=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRi8cKthbaUDbbTbt0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLU86MDYJvr7K2vrG5Vd32d3b39g9qh0cdozJNaJsornQ3xoZyJmnbMstpN9UUi5jTx3hyW/iPT1QbpuSDnaY0EngkWcIItoXkjwaTQa0eNII50CoJS1KHEq1B7as/VCQTVFrCsTG9MEhtlGNtGeF05vczQ1NMJnhEe45KLKiJ8vmtM3TmlCFKlHYlLZqrvydyLIyZith1CmzHZtkrxP+8XmaT6yhnMs0slWSxKMk4sgoVj6Mh05RYPnUEE83crYiMscbEunh8F0K4/PIq6Vw0wqAR3l/WmzdlHFU4gVM4hxCuoAl30II2EBjDM7zCmye8F+/d+1i0Vrxy5hj+wPv8AX3gjd0=</latexit>

kx(k+1) � x?k22  kx(k) � x?k22 � 2↵
⇣
f
⇣
x(k)

⌘
� f(x?)

⌘
+ ↵2kgkk22

<latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit><latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit><latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit><latexit sha1_base64="sWjp8eP6oodkM9YVn6X9wuX9FiY="></latexit>

↵ < 2
⇣
f
⇣
x(k)

⌘
� f?

⌘
/kgkk22

<latexit sha1_base64="hdjmBa0pO1kzJv/6979FOZK5mNk="></latexit><latexit sha1_base64="hdjmBa0pO1kzJv/6979FOZK5mNk="></latexit><latexit sha1_base64="hdjmBa0pO1kzJv/6979FOZK5mNk="></latexit><latexit sha1_base64="hdjmBa0pO1kzJv/6979FOZK5mNk="></latexit>

) kx(k+1) � x?k22 < kx(k) � x?k22
<latexit sha1_base64="vXWNNX3ydCQcHUW7AzuznYRUbJU=">AAACK3icbVDJSgNBEO1xN25Rj14ag6CIYSYICnoI8eIxgkmETBJ6OhXTpGehu0YMk/yPF3/Fgx5c8Op/2FkETXxQ8Hiviqp6XiSFRtt+t2Zm5+YXFpeWUyura+sb6c2tsg5jxaHEQxmqG49pkCKAEgqUcBMpYL4noeJ1LgZ+5Q6UFmFwjd0Iaj67DURLcIZGaqQLLrZBQStUQN0z6vbu68l+59A56B/d112NTLm9Rq6eo+c/3qSTaqQzdtYegk4TZ0wyZIxiI/3sNkMe+xAgl0zrqmNHWEuYQsEl9FNurCFivMNuoWpowHzQtWT4a5/uGaVJzb2mAqRD9fdEwnytu75nOn2GbT3pDcT/vGqMrdNaIoIoRgj4aFErlhRDOgiONoUCjrJrCONKmFspbzPFOJp4ByE4ky9Pk3Iu69hZ5+o4ky+M41giO2SX7BOHnJA8uSRFUiKcPJAn8krerEfrxfqwPketM9Z4Zpv8gfX1DY+CpgA=</latexit><latexit sha1_base64="vXWNNX3ydCQcHUW7AzuznYRUbJU=">AAACK3icbVDJSgNBEO1xN25Rj14ag6CIYSYICnoI8eIxgkmETBJ6OhXTpGehu0YMk/yPF3/Fgx5c8Op/2FkETXxQ8Hiviqp6XiSFRtt+t2Zm5+YXFpeWUyura+sb6c2tsg5jxaHEQxmqG49pkCKAEgqUcBMpYL4noeJ1LgZ+5Q6UFmFwjd0Iaj67DURLcIZGaqQLLrZBQStUQN0z6vbu68l+59A56B/d112NTLm9Rq6eo+c/3qSTaqQzdtYegk4TZ0wyZIxiI/3sNkMe+xAgl0zrqmNHWEuYQsEl9FNurCFivMNuoWpowHzQtWT4a5/uGaVJzb2mAqRD9fdEwnytu75nOn2GbT3pDcT/vGqMrdNaIoIoRgj4aFErlhRDOgiONoUCjrJrCONKmFspbzPFOJp4ByE4ky9Pk3Iu69hZ5+o4ky+M41giO2SX7BOHnJA8uSRFUiKcPJAn8krerEfrxfqwPketM9Z4Zpv8gfX1DY+CpgA=</latexit><latexit sha1_base64="vXWNNX3ydCQcHUW7AzuznYRUbJU=">AAACK3icbVDJSgNBEO1xN25Rj14ag6CIYSYICnoI8eIxgkmETBJ6OhXTpGehu0YMk/yPF3/Fgx5c8Op/2FkETXxQ8Hiviqp6XiSFRtt+t2Zm5+YXFpeWUyura+sb6c2tsg5jxaHEQxmqG49pkCKAEgqUcBMpYL4noeJ1LgZ+5Q6UFmFwjd0Iaj67DURLcIZGaqQLLrZBQStUQN0z6vbu68l+59A56B/d112NTLm9Rq6eo+c/3qSTaqQzdtYegk4TZ0wyZIxiI/3sNkMe+xAgl0zrqmNHWEuYQsEl9FNurCFivMNuoWpowHzQtWT4a5/uGaVJzb2mAqRD9fdEwnytu75nOn2GbT3pDcT/vGqMrdNaIoIoRgj4aFErlhRDOgiONoUCjrJrCONKmFspbzPFOJp4ByE4ky9Pk3Iu69hZ5+o4ky+M41giO2SX7BOHnJA8uSRFUiKcPJAn8krerEfrxfqwPketM9Z4Zpv8gfX1DY+CpgA=</latexit><latexit sha1_base64="vXWNNX3ydCQcHUW7AzuznYRUbJU=">AAACK3icbVDJSgNBEO1xN25Rj14ag6CIYSYICnoI8eIxgkmETBJ6OhXTpGehu0YMk/yPF3/Fgx5c8Op/2FkETXxQ8Hiviqp6XiSFRtt+t2Zm5+YXFpeWUyura+sb6c2tsg5jxaHEQxmqG49pkCKAEgqUcBMpYL4noeJ1LgZ+5Q6UFmFwjd0Iaj67DURLcIZGaqQLLrZBQStUQN0z6vbu68l+59A56B/d112NTLm9Rq6eo+c/3qSTaqQzdtYegk4TZ0wyZIxiI/3sNkMe+xAgl0zrqmNHWEuYQsEl9FNurCFivMNuoWpowHzQtWT4a5/uGaVJzb2mAqRD9fdEwnytu75nOn2GbT3pDcT/vGqMrdNaIoIoRgj4aFErlhRDOgiONoUCjrJrCONKmFspbzPFOJp4ByE4ky9Pk3Iu69hZ5+o4ky+M41giO2SX7BOHnJA8uSRFUiKcPJAn8krerEfrxfqwPketM9Z4Zpv8gfX1DY+CpgA=</latexit>

when



Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>



Theorem: if     is small enough, the next point in the trajectory is 
closer to the optimal set.

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>

Does the trajectory stay close, or can it move far away?
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<latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit><latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit><latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit><latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit>



Hausdorff Distance
H(X,Y ) = max

✓
sup
x2X?

inf
y2Sk

kx� yk2, sup
y2Sk

inf
x2X?

kx� yk2
◆

<latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit><latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit><latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit><latexit sha1_base64="Z9zvjs2sXHj9ZlN6lnAKyuwDGA0="></latexit>



Sk = {x 2 RN | f(x)  f(x(k))}
<latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit>

Sublevel set:



Sk = {x 2 RN | f(x)  f(x(k))}
<latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit>

Hk = H (Sk, X
?)

<latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit><latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit><latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit><latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit>

Sublevel set:



Sk = {x 2 RN | f(x)  f(x(k))}
<latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit><latexit sha1_base64="GAVP2DtXlwA11ttqYfCdSSs5MII="></latexit>

Sublevel set:

Hk = H (Sk, X
?)

<latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit><latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit><latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit><latexit sha1_base64="qBWGcKgMaede0MmCrG+3iSO3Kb0=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREBN0IRTddVrQPaGKYTCftkMmDmRuhhC7d+CtuXCji1k9w5984fSy0euDC4Zx7ufcePxVcgWV9GYWFxaXlleJqaW19Y3PL3N5pqSSTlDVpIhLZ8YligsesCRwE66SSkcgXrO2HV2O/fc+k4kl8C8OUuRHpxzzglICWPHO/7oX4AtcdwQKo3HjhcefOUUCkI3l/AEeeWbaq1gT4L7FnpIxmaHjmp9NLaBaxGKggSnVtKwU3JxI4FWxUcjLFUkJD0mddTWMSMeXmk0dG+FArPRwkUlcMeKL+nMhJpNQw8nVnRGCg5r2x+J/XzSA4d3MepxmwmE4XBZnAkOBxKrjHJaMghpoQKrm+FdMBkYSCzq6kQ7DnX/5LWidV26ra16fl2uUsjiLaQweogmx0hmqojhqoiSh6QE/oBb0aj8az8Wa8T1sLxmxmF/2C8fEN4QyYnw==</latexit>

Theorem: the trajectory always stays within a bounded distance 
of      .Hk

<latexit sha1_base64="1QGxvguM9L0U8PNOs2CbJoWd6vY=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRS48VTFtoQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5UcqZNp737VQ2Nre2d6q77t7+weFR7fiko5NMERqQhCeqF2FNOZM0MMxw2ksVxSLitBtN7wu/+0SVZol8NLOUhgKPJYsZwaaQ3NZwOqzVvYa3AFonfknqUKI9rH0NRgnJBJWGcKx13/dSE+ZYGUY4nbuDTNMUkyke076lEguqw3xx6xxdWGWE4kTZkgYt1N8TORZaz0RkOwU2E73qFeJ/Xj8z8W2YM5lmhkqyXBRnHJkEFY+jEVOUGD6zBBPF7K2ITLDCxNh4XBuCv/ryOulcNXyv4T9c15t3ZRxVOINzuAQfbqAJLWhDAAQm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwBOpo2+</latexit><latexit sha1_base64="1QGxvguM9L0U8PNOs2CbJoWd6vY=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRS48VTFtoQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5UcqZNp737VQ2Nre2d6q77t7+weFR7fiko5NMERqQhCeqF2FNOZM0MMxw2ksVxSLitBtN7wu/+0SVZol8NLOUhgKPJYsZwaaQ3NZwOqzVvYa3AFonfknqUKI9rH0NRgnJBJWGcKx13/dSE+ZYGUY4nbuDTNMUkyke076lEguqw3xx6xxdWGWE4kTZkgYt1N8TORZaz0RkOwU2E73qFeJ/Xj8z8W2YM5lmhkqyXBRnHJkEFY+jEVOUGD6zBBPF7K2ITLDCxNh4XBuCv/ryOulcNXyv4T9c15t3ZRxVOINzuAQfbqAJLWhDAAQm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwBOpo2+</latexit><latexit sha1_base64="1QGxvguM9L0U8PNOs2CbJoWd6vY=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRS48VTFtoQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5UcqZNp737VQ2Nre2d6q77t7+weFR7fiko5NMERqQhCeqF2FNOZM0MMxw2ksVxSLitBtN7wu/+0SVZol8NLOUhgKPJYsZwaaQ3NZwOqzVvYa3AFonfknqUKI9rH0NRgnJBJWGcKx13/dSE+ZYGUY4nbuDTNMUkyke076lEguqw3xx6xxdWGWE4kTZkgYt1N8TORZaz0RkOwU2E73qFeJ/Xj8z8W2YM5lmhkqyXBRnHJkEFY+jEVOUGD6zBBPF7K2ITLDCxNh4XBuCv/ryOulcNXyv4T9c15t3ZRxVOINzuAQfbqAJLWhDAAQm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwBOpo2+</latexit><latexit sha1_base64="1QGxvguM9L0U8PNOs2CbJoWd6vY=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbBU0lE0GPRS48VTFtoQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5UcqZNp737VQ2Nre2d6q77t7+weFR7fiko5NMERqQhCeqF2FNOZM0MMxw2ksVxSLitBtN7wu/+0SVZol8NLOUhgKPJYsZwaaQ3NZwOqzVvYa3AFonfknqUKI9rH0NRgnJBJWGcKx13/dSE+ZYGUY4nbuDTNMUkyke076lEguqw3xx6xxdWGWE4kTZkgYt1N8TORZaz0RkOwU2E73qFeJ/Xj8z8W2YM5lmhkqyXBRnHJkEFY+jEVOUGD6zBBPF7K2ITLDCxNh4XBuCv/ryOulcNXyv4T9c15t3ZRxVOINzuAQfbqAJLWhDAAQm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwBOpo2+</latexit>
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<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>

kgk2 < G 8 g 2 @f
<latexit sha1_base64="EakEk4JBv5C+rsoCOXZ/AyhmHQM=">AAACI3icbVDLSgMxFM3UV62vqks3wSK4KjNFUMRF0YUuK9gHdIaSSe+0oZnMkGSEMu2/uPFX3LhQihsX/ouZtgvbeiBwOOfe3HuPH3OmtG1/W7m19Y3Nrfx2YWd3b/+geHjUUFEiKdRpxCPZ8okCzgTUNdMcWrEEEvocmv7gLvObzyAVi8STHsbghaQnWMAo0UbqFK/dUc8ddSo399jtq5hQSB0Ix9gNIkk4XxR7LhNuTKRmhOOgUyzZZXsKvEqcOSmhOWqd4sTtRjQJQWjKiVJtx461l2b/UQ7jgpsoMMMGpAdtQwUJQXnp9MYxPjNKF5utzBMaT9W/HSkJlRqGvqkMie6rZS8T//PaiQ6uvJSJONEg6GxQkHCsI5wFhrtMAtV8aAihkpldMe0TSag2sRZMCM7yyaukUSk7dtl5vChVb+dx5NEJOkXnyEGXqIoeUA3VEUUv6A19oE/r1Xq3JtbXrDRnzXuO0QKsn1/wv6R1</latexit><latexit sha1_base64="EakEk4JBv5C+rsoCOXZ/AyhmHQM=">AAACI3icbVDLSgMxFM3UV62vqks3wSK4KjNFUMRF0YUuK9gHdIaSSe+0oZnMkGSEMu2/uPFX3LhQihsX/ouZtgvbeiBwOOfe3HuPH3OmtG1/W7m19Y3Nrfx2YWd3b/+geHjUUFEiKdRpxCPZ8okCzgTUNdMcWrEEEvocmv7gLvObzyAVi8STHsbghaQnWMAo0UbqFK/dUc8ddSo399jtq5hQSB0Ix9gNIkk4XxR7LhNuTKRmhOOgUyzZZXsKvEqcOSmhOWqd4sTtRjQJQWjKiVJtx461l2b/UQ7jgpsoMMMGpAdtQwUJQXnp9MYxPjNKF5utzBMaT9W/HSkJlRqGvqkMie6rZS8T//PaiQ6uvJSJONEg6GxQkHCsI5wFhrtMAtV8aAihkpldMe0TSag2sRZMCM7yyaukUSk7dtl5vChVb+dx5NEJOkXnyEGXqIoeUA3VEUUv6A19oE/r1Xq3JtbXrDRnzXuO0QKsn1/wv6R1</latexit><latexit sha1_base64="EakEk4JBv5C+rsoCOXZ/AyhmHQM=">AAACI3icbVDLSgMxFM3UV62vqks3wSK4KjNFUMRF0YUuK9gHdIaSSe+0oZnMkGSEMu2/uPFX3LhQihsX/ouZtgvbeiBwOOfe3HuPH3OmtG1/W7m19Y3Nrfx2YWd3b/+geHjUUFEiKdRpxCPZ8okCzgTUNdMcWrEEEvocmv7gLvObzyAVi8STHsbghaQnWMAo0UbqFK/dUc8ddSo399jtq5hQSB0Ix9gNIkk4XxR7LhNuTKRmhOOgUyzZZXsKvEqcOSmhOWqd4sTtRjQJQWjKiVJtx461l2b/UQ7jgpsoMMMGpAdtQwUJQXnp9MYxPjNKF5utzBMaT9W/HSkJlRqGvqkMie6rZS8T//PaiQ6uvJSJONEg6GxQkHCsI5wFhrtMAtV8aAihkpldMe0TSag2sRZMCM7yyaukUSk7dtl5vChVb+dx5NEJOkXnyEGXqIoeUA3VEUUv6A19oE/r1Xq3JtbXrDRnzXuO0QKsn1/wv6R1</latexit><latexit sha1_base64="EakEk4JBv5C+rsoCOXZ/AyhmHQM=">AAACI3icbVDLSgMxFM3UV62vqks3wSK4KjNFUMRF0YUuK9gHdIaSSe+0oZnMkGSEMu2/uPFX3LhQihsX/ouZtgvbeiBwOOfe3HuPH3OmtG1/W7m19Y3Nrfx2YWd3b/+geHjUUFEiKdRpxCPZ8okCzgTUNdMcWrEEEvocmv7gLvObzyAVi8STHsbghaQnWMAo0UbqFK/dUc8ddSo399jtq5hQSB0Ix9gNIkk4XxR7LhNuTKRmhOOgUyzZZXsKvEqcOSmhOWqd4sTtRjQJQWjKiVJtx461l2b/UQ7jgpsoMMMGpAdtQwUJQXnp9MYxPjNKF5utzBMaT9W/HSkJlRqGvqkMie6rZS8T//PaiQ6uvJSJONEg6GxQkHCsI5wFhrtMAtV8aAihkpldMe0TSag2sRZMCM7yyaukUSk7dtl5vChVb+dx5NEJOkXnyEGXqIoeUA3VEUUv6A19oE/r1Xq3JtbXrDRnzXuO0QKsn1/wv6R1</latexit>



Assume: kgk2 < G 8 g 2 @f
<latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit>
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<latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit>

↵ <
⇣
f(x(k))� f?

⌘
/G2

<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>



Assume:

Theorem: dist
⇣
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<latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit>

Proof (by induction):

↵ <
⇣
f(x(k))� f?

⌘
/G2

<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>

kgk2 < G 8 g 2 @f
<latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit>
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<latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit><latexit sha1_base64="bgHh989YoLEm8BMUTeeKWVJQjdg="></latexit>

Proof (by induction):

Base step:  since            ,                 .  Therefore the theorem is 
true by the previous theorem.

m = k
<latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="OsxpDEQ2ugLU6lfBUAfpTgS/VJ0=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFUybnQjCG5cVrS10A4lk2ba0CQzJHeEMvQR3LhQxLdy59uY/iy09UDg45yE3HviTEmHlH4HpY3Nre2d8m5lr7p/cFg7qrZdmlsuWjxVqe3EzAkljWihRCU6mRVMx0o8xePbWf70LKyTqXnESSYizYZGJpIz9NaDvh73a3XaoHORdQiXUIelmv3aV2+Q8lwLg1wx57ohzTAqmEXJlZhWerkTGeNjNhRdj4Zp4aJiPuqUnHlnQJLU+mOQzN3fLwqmnZvo2N/UDEduNZuZ/2XdHJOrqJAmy1EYvvgoyRXBlMz2JgNpBUc18cC4lX5WwkfMMo6+nYovIVxdeR3aF42QNsJ7CmU4gVM4hxAu4QbuoAkt4DCEF3iD90AFr8HHoq5SsOztGP4o+PwBA0eMWA==</latexit><latexit sha1_base64="OsxpDEQ2ugLU6lfBUAfpTgS/VJ0=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFUybnQjCG5cVrS10A4lk2ba0CQzJHeEMvQR3LhQxLdy59uY/iy09UDg45yE3HviTEmHlH4HpY3Nre2d8m5lr7p/cFg7qrZdmlsuWjxVqe3EzAkljWihRCU6mRVMx0o8xePbWf70LKyTqXnESSYizYZGJpIz9NaDvh73a3XaoHORdQiXUIelmv3aV2+Q8lwLg1wx57ohzTAqmEXJlZhWerkTGeNjNhRdj4Zp4aJiPuqUnHlnQJLU+mOQzN3fLwqmnZvo2N/UDEduNZuZ/2XdHJOrqJAmy1EYvvgoyRXBlMz2JgNpBUc18cC4lX5WwkfMMo6+nYovIVxdeR3aF42QNsJ7CmU4gVM4hxAu4QbuoAkt4DCEF3iD90AFr8HHoq5SsOztGP4o+PwBA0eMWA==</latexit><latexit sha1_base64="Uiy7GtvxKlo8ovkSQ8CdJsR3lB0=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stBGCNpYRzQckR9jb7CVLdveO3TkhhPwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzolQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0yaZYbzBEpmYdkQtl0LzBgqUvJ0aTlUkeSsa3c781hM3ViT6EccpDxUdaBELRtFJD+p61CtX/Ko/B1klQU4qkKPeK391+wnLFNfIJLW2E/gphhNqUDDJp6VuZnlK2YgOeMdRTRW34WR+6pScOaVP4sS40kjm6u+JCVXWjlXkOhXFoV32ZuJ/XifD+CqcCJ1myDVbLIozSTAhs79JXxjOUI4docwIdythQ2ooQ5dOyYUQLL+8SpoX1cCvBvd+pXaTx1GEEziFcwjgEmpwB3VoAIMBPMMrvHnSe/HevY9Fa8HLZ47hD7zPHx3sjak=</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit><latexit sha1_base64="BEiuYB4+Emy+aHXmxPMN95yJYx4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGNCaQHGFvs5cs2d07dueEEPITbCwUsfUX2flv3CRXaOKDgcd7M8zMi1IpLPr+t1dYWV1b3yhulra2d3b3yvsHjzbJDOMNlsjEtCJquRSaN1Cg5K3UcKoiyZvR8GbqN5+4sSLRDzhKeahoX4tYMIpOuldXw2654lf9GcgyCXJSgRz1bvmr00tYprhGJqm17cBPMRxTg4JJPil1MstTyoa0z9uOaqq4DcezUyfkxCk9EifGlUYyU39PjKmydqQi16koDuyiNxX/89oZxpfhWOg0Q67ZfFGcSYIJmf5NesJwhnLkCGVGuFsJG1BDGbp0Si6EYPHlZfJ4Vg38anB3Xqld53EU4QiO4RQCuIAa3EIdGsCgD8/wCm+e9F68d+9j3lrw8plD+APv8wcfLI2t</latexit> x(k) 2 Sk

<latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit>
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<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>

kgk2 < G 8 g 2 @f
<latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit><latexit sha1_base64="SlDxl/d7Dg8hhOYAN8Zu3J7vrUw=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWaKoIKLogtdVrAP6Awlk95pQzOZIckIZdpvceOvuHGhqCvBjzF9LGrrgcDhnHtz7z1BwpnSjvNt5VZW19Y38puFre2d3T17/6Cu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7N2G88glQsFg96kIAfka5gIaNEG6ltX3rDrjdsl/EVvsVeTyWEQuZCNPLCWBLO56Wux4SXEKkZ4Ths20Wn5EyAl4k7I0U0Q7Vtf3qdmKYRCE05UarlOon2s/F/lMOo4KUKzKw+6ULLUEEiUH42OXGET4zSwWYn84TGE3W+IyORUoMoMJUR0T216I3F/7xWqsMLP2MiSTUIOh0UphzrGI/zwh0mgWo+MIRQycyumPaIJFSbVAsmBHfx5GVSL5dcp+TenxUr17M48ugIHaNT5KJzVEF3qIpqiKIn9ILe0Lv1bL1aH9bXtDRnzXoO0R9YP7+AE6RL</latexit>



Inductive step:

Case 1:  x(k) 2 Sk
<latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit>



Inductive step:

Case 1:  x(k) 2 Sk
<latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit>

Since                                      , 

kx(m+1) � x(m)k2 = ↵kg(m)k2  aG < 2
⇣
f(x(k))� f?

⌘
/G

<latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit>

↵ <
⇣
f(x(k))� f?

⌘
/G2

<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>



Inductive step:

Case 1:  x(k) 2 Sk
<latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit>

Since                                      , 

kx(m+1) � x(m)k2 = ↵kg(m)k2  aG < 2
⇣
f(x(k))� f?

⌘
/G

<latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit>

↵ <
⇣
f(x(k))� f?

⌘
/G2

<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>



Inductive step:

Case 1:  x(k) 2 Sk
<latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit>

Since                                      , 

kx(m+1) � x(m)k2 = ↵kg(m)k2  aG < 2
⇣
f(x(k))� f?

⌘
/G

<latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit>

↵ <
⇣
f(x(k))� f?

⌘
/G2

<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>



Inductive step:

Case 1:  x(k) 2 Sk
<latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit>
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<latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit><latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit><latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit><latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit>

↵ <
⇣
f(x(k))� f?

⌘
/G2

<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>



Inductive step:

Case 1:  x(k) 2 Sk
<latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit><latexit sha1_base64="d+KDqIK4z7GOhEdJgYa5whDVk2k=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QpmWz3bRLNpuwu1FLyP/w4kERr/4Xb/4bt20O2vpg4PHeDDPzvJgzpW372yqsrK6tbxQ3S1vbO7t75f2DlooSSWiTRDySHQ8rypmgTc00p51YUhx6nLa94Hrqtx+oVCwS93oSUzfEI8F8RrA2Uv+pn1aD06zHBLobBINyxa7ZM6Bl4uSkAjkag/JXbxiRJKRCE46V6jp2rN0US80Ip1mplygaYxLgEe0aKnBIlZvOrs7QiVGGyI+kKaHRTP09keJQqUnomc4Q67Fa9Kbif1430f6lmzIRJ5oKMl/kJxzpCE0jQEMmKdF8YggmkplbERljiYk2QZVMCM7iy8ukdVZz7Jpze16pX+VxFOEIjqEKDlxAHW6gAU0gIOEZXuHNerRerHfrY95asPKZQ/gD6/MHvRmSAA==</latexit>

Since                                      , 

kx(m+1) � x(m)k2 = ↵kg(m)k2  aG < 2
⇣
f(x(k))� f?

⌘
/G

<latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit><latexit sha1_base64="Ce9IMLhWNBZic+rUSutZAjLWNEk="></latexit>
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⌘
/G+Hk

<latexit sha1_base64="s7pmYv3APN9wJ3ARAangqIx6cCQ="></latexit><latexit sha1_base64="s7pmYv3APN9wJ3ARAangqIx6cCQ="></latexit><latexit sha1_base64="s7pmYv3APN9wJ3ARAangqIx6cCQ="></latexit><latexit sha1_base64="s7pmYv3APN9wJ3ARAangqIx6cCQ="></latexit>

By the triangle inequality,

Case 2:                 .x(k) /2 Sk
<latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit><latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit><latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit><latexit sha1_base64="8ilYEtr9l5XC/XnINpw3Mwhuvl4=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0Wol5KIoMeiF48V7Qe0MWy2m3bpZhN2N2qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZekHCmtON8W0vLK6tr64WN4ubW9s6uXdprqjiVhDZIzGPZDrCinAna0Exz2k4kxVHAaSsYXk781j2VisXiVo8S6kW4L1jICNZG8u3S411WGR6PuyLWTKAbf+jbZafqTIEWiZuTMuSo+/ZXtxeTNKJCE46V6rhOor0MS80Ip+NiN1U0wWSI+7RjqMARVV42PX2MjozSQ2EsTQmNpurviQxHSo2iwHRGWA/UvDcR//M6qQ7PvYyJJNVUkNmiMOVIx2iSA+oxSYnmI0MwkczcisgAS0y0SatoQnDnX14kzZOq61Td69Ny7SKPowAHcAgVcOEManAFdWgAgQd4hld4s56sF+vd+pi1Lln5zD78gfX5A7Tgk6A=</latexit>

Then we move closer to the optimal set (as before).

↵ <
⇣
f(x(k))� f?

⌘
/G2

<latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit><latexit sha1_base64="ydLura2NBCvahwCwcJ2dHIFmQds=">AAACFXicbVDLSgNBEJz1bXxFPXoZDEICGndF0IOHoAc9RjAxkE1C72Q2GTL7YKZXDEt+wou/4sWDIl4Fb/6Nk8dBjQUNRVU33V1eLIVG2/6yZmbn5hcWl5YzK6tr6xvZza2qjhLFeIVFMlI1DzSXIuQVFCh5LVYcAk/yW693MfRv77jSIgpvsB/zRgCdUPiCARqpld13QcZdOHMl9zHv5++bab5XGBQO/KarEZSrRKeLBXpIL5tHrWzOLtoj0GniTEiOTFBuZT/ddsSSgIfIJGhdd+wYGykoFEzyQcZNNI+B9aDD64aGEHDdSEdfDeieUdrUj5SpEOlI/TmRQqB1P/BMZwDY1X+9ofifV0/QP22kIowT5CEbL/ITSTGiw4hoWyjOUPYNAaaEuZWyLihgaILMmBCcvy9Pk+pR0bGLzvVxrnQ+iWOJ7JBdkicOOSElckXKpEIYeSBP5IW8Wo/Ws/VmvY9bZ6zJzDb5BevjG/HunWE=</latexit>



Theorem: the trajectory always stays within a bounded distance 
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Theorem: the trajectory always stays within a bounded distance 
of      .Hk
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Large step size:

Small step size:



Large step size:

Small step size:



Large step size:

Small step size:

Two possibilities
1)  We’re converging to a solution

2)  We’re bouncing around the solution



Large step size:

Small step size:

Can we detect when the trajectory is bouncing around the optimal 
set?



Large step size:

Small step size:

Can we detect when the trajectory is bouncing around the optimal 
set?

If so, can we make use of this knowledge?



Metric of bouncing:  the average normalized subgradient vector

uk =
�gk
kgkk2
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Metric of bouncing:  the average normalized subgradient vector
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Metric of bouncing:  the average normalized subgradient vector
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Metric of bouncing:  the average normalized subgradient vector
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Metric of bouncing:  the average normalized subgradient vector
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Recap
We know that if the step size is small enough, then the next 
trajectory point is closer to the solution than the current point.

We know that the trajectory will bounce around the solution if 
the step size is too large.

We know that we can detect when the trajectory is bouncing 
around the solution.



Adaptive Bounding Method



Adaptive Bounding Method
If the bouncing metric is below a threshold

Reduce the step size: ↵k = r ↵k�1
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0 < r < 1
<latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit><latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit><latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit><latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit>



Adaptive Bounding Method
If the bouncing metric is below a threshold

Reduce the step size: ↵k = r ↵k�1
<latexit sha1_base64="Y8tyh4FvVwEd5QETxpTfd63C23M=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCCy2JCLoRim5cVrAPaEKYTCft0MkkzEyEErpx46+4caGIW//BnX/jtM1CqwcunDnnXubeE6acKe04X1ZpYXFpeaW8Wllb39jcsrd3WirJJKFNkvBEdkKsKGeCNjXTnHZSSXEcctoOh9cTv31PpWKJuNOjlPox7gsWMYK1kQJ738M8HeBgiC6RRN4xKt758MQdB3bVqTlToL/ELUgVCjQC+9PrJSSLqdCEY6W6rpNqP8dSM8LpuOJliqaYDHGfdg0VOKbKz6dXjNGhUXooSqQpodFU/TmR41ipURyazhjrgZr3JuJ/XjfT0YWfM5Fmmgoy+yjKONIJmkSCekxSovnIEEwkM7siMsASE22Cq5gQ3PmT/5LWac11au7tWbV+VcRRhj04gCNw4RzqcAMNaAKBB3iCF3i1Hq1n6816n7WWrGJmF37B+vgGTVSXKA==</latexit><latexit sha1_base64="Y8tyh4FvVwEd5QETxpTfd63C23M=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCCy2JCLoRim5cVrAPaEKYTCft0MkkzEyEErpx46+4caGIW//BnX/jtM1CqwcunDnnXubeE6acKe04X1ZpYXFpeaW8Wllb39jcsrd3WirJJKFNkvBEdkKsKGeCNjXTnHZSSXEcctoOh9cTv31PpWKJuNOjlPox7gsWMYK1kQJ738M8HeBgiC6RRN4xKt758MQdB3bVqTlToL/ELUgVCjQC+9PrJSSLqdCEY6W6rpNqP8dSM8LpuOJliqaYDHGfdg0VOKbKz6dXjNGhUXooSqQpodFU/TmR41ipURyazhjrgZr3JuJ/XjfT0YWfM5Fmmgoy+yjKONIJmkSCekxSovnIEEwkM7siMsASE22Cq5gQ3PmT/5LWac11au7tWbV+VcRRhj04gCNw4RzqcAMNaAKBB3iCF3i1Hq1n6816n7WWrGJmF37B+vgGTVSXKA==</latexit><latexit sha1_base64="Y8tyh4FvVwEd5QETxpTfd63C23M=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCCy2JCLoRim5cVrAPaEKYTCft0MkkzEyEErpx46+4caGIW//BnX/jtM1CqwcunDnnXubeE6acKe04X1ZpYXFpeaW8Wllb39jcsrd3WirJJKFNkvBEdkKsKGeCNjXTnHZSSXEcctoOh9cTv31PpWKJuNOjlPox7gsWMYK1kQJ738M8HeBgiC6RRN4xKt758MQdB3bVqTlToL/ELUgVCjQC+9PrJSSLqdCEY6W6rpNqP8dSM8LpuOJliqaYDHGfdg0VOKbKz6dXjNGhUXooSqQpodFU/TmR41ipURyazhjrgZr3JuJ/XjfT0YWfM5Fmmgoy+yjKONIJmkSCekxSovnIEEwkM7siMsASE22Cq5gQ3PmT/5LWac11au7tWbV+VcRRhj04gCNw4RzqcAMNaAKBB3iCF3i1Hq1n6816n7WWrGJmF37B+vgGTVSXKA==</latexit><latexit sha1_base64="Y8tyh4FvVwEd5QETxpTfd63C23M=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCCy2JCLoRim5cVrAPaEKYTCft0MkkzEyEErpx46+4caGIW//BnX/jtM1CqwcunDnnXubeE6acKe04X1ZpYXFpeaW8Wllb39jcsrd3WirJJKFNkvBEdkKsKGeCNjXTnHZSSXEcctoOh9cTv31PpWKJuNOjlPox7gsWMYK1kQJ738M8HeBgiC6RRN4xKt758MQdB3bVqTlToL/ELUgVCjQC+9PrJSSLqdCEY6W6rpNqP8dSM8LpuOJliqaYDHGfdg0VOKbKz6dXjNGhUXooSqQpodFU/TmR41ipURyazhjrgZr3JuJ/XjfT0YWfM5Fmmgoy+yjKONIJmkSCekxSovnIEEwkM7siMsASE22Cq5gQ3PmT/5LWac11au7tWbV+VcRRhj04gCNw4RzqcAMNaAKBB3iCF3i1Hq1n6816n7WWrGJmF37B+vgGTVSXKA==</latexit>

0 < r < 1
<latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit><latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit><latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit><latexit sha1_base64="g9snb+OAhqxULDJmIWxoEB4iOAg=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiaGMZwcRIcoS9zV6yZHfv2J0TQsivsLFQxNafY+e/cZNcoYkPBh7vzTAzL0qlsOj7315hZXVtfaO4Wdra3tndK+8fNG2SGcYbLJGJaUXUcik0b6BAyVup4VRFkj9Ew5up//DEjRWJvsdRykNF+1rEglF00qNProhxFXTLFb/qz0CWSZCTCuSod8tfnV7CMsU1MkmtbQd+iuGYGhRM8kmpk1meUjakfd52VFPFbTieHTwhJ07pkTgxrjSSmfp7YkyVtSMVuU5FcWAXvan4n9fOML4Mx0KnGXLN5oviTBJMyPR70hOGM5QjRygzwt1K2IAaytBlVHIhBIsvL5PmWTXwq8HdeaV2ncdRhCM4hlMI4AJqcAt1aAADBc/wCm+e8V68d+9j3lrw8plD+APv8wcWwY6f</latexit>

Perform a subgradient descent update

x(k+1) = x(k) � ↵k g
⇣
x(k)

⌘

<latexit sha1_base64="JwABe2j/bKbLb+GaMhZjoSeA/AY=">AAACH3icbZDLSsNAFIYnXmu9RV26GSxCi1oSEXUjFN24rGAv0MQymU7aoZMLMydiCX0TN76KGxeKiLu+jdM2C209MPDx/+dw5vxeLLgCyxoZC4tLyyurubX8+sbm1ra5s1tXUSIpq9FIRLLpEcUED1kNOAjWjCUjgSdYw+vfjP3GI5OKR+E9DGLmBqQbcp9TAlpqm+dPD2mxf2SXhvgKT1jTCXaIiHuk3cfOcdcRzIdi5jmSd3tQapsFq2xNCs+DnUEBZVVtm99OJ6JJwEKggijVsq0Y3JRI4FSwYd5JFIsJ7ZMua2kMScCUm07uG+JDrXSwH0n9QsAT9fdESgKlBoGnOwMCPTXrjcX/vFYC/qWb8jBOgIV0ushPBIYIj8PCHS4ZBTHQQKjk+q+Y9ogkFHSkeR2CPXvyPNRPy7ZVtu/OCpXrLI4c2kcHqIhsdIEq6BZVUQ1R9Ixe0Tv6MF6MN+PT+Jq2LhjZzB76U8boB1WdoLg=</latexit><latexit sha1_base64="JwABe2j/bKbLb+GaMhZjoSeA/AY=">AAACH3icbZDLSsNAFIYnXmu9RV26GSxCi1oSEXUjFN24rGAv0MQymU7aoZMLMydiCX0TN76KGxeKiLu+jdM2C209MPDx/+dw5vxeLLgCyxoZC4tLyyurubX8+sbm1ra5s1tXUSIpq9FIRLLpEcUED1kNOAjWjCUjgSdYw+vfjP3GI5OKR+E9DGLmBqQbcp9TAlpqm+dPD2mxf2SXhvgKT1jTCXaIiHuk3cfOcdcRzIdi5jmSd3tQapsFq2xNCs+DnUEBZVVtm99OJ6JJwEKggijVsq0Y3JRI4FSwYd5JFIsJ7ZMua2kMScCUm07uG+JDrXSwH0n9QsAT9fdESgKlBoGnOwMCPTXrjcX/vFYC/qWb8jBOgIV0ushPBIYIj8PCHS4ZBTHQQKjk+q+Y9ogkFHSkeR2CPXvyPNRPy7ZVtu/OCpXrLI4c2kcHqIhsdIEq6BZVUQ1R9Ixe0Tv6MF6MN+PT+Jq2LhjZzB76U8boB1WdoLg=</latexit><latexit sha1_base64="JwABe2j/bKbLb+GaMhZjoSeA/AY=">AAACH3icbZDLSsNAFIYnXmu9RV26GSxCi1oSEXUjFN24rGAv0MQymU7aoZMLMydiCX0TN76KGxeKiLu+jdM2C209MPDx/+dw5vxeLLgCyxoZC4tLyyurubX8+sbm1ra5s1tXUSIpq9FIRLLpEcUED1kNOAjWjCUjgSdYw+vfjP3GI5OKR+E9DGLmBqQbcp9TAlpqm+dPD2mxf2SXhvgKT1jTCXaIiHuk3cfOcdcRzIdi5jmSd3tQapsFq2xNCs+DnUEBZVVtm99OJ6JJwEKggijVsq0Y3JRI4FSwYd5JFIsJ7ZMua2kMScCUm07uG+JDrXSwH0n9QsAT9fdESgKlBoGnOwMCPTXrjcX/vFYC/qWb8jBOgIV0ushPBIYIj8PCHS4ZBTHQQKjk+q+Y9ogkFHSkeR2CPXvyPNRPy7ZVtu/OCpXrLI4c2kcHqIhsdIEq6BZVUQ1R9Ixe0Tv6MF6MN+PT+Jq2LhjZzB76U8boB1WdoLg=</latexit><latexit sha1_base64="JwABe2j/bKbLb+GaMhZjoSeA/AY=">AAACH3icbZDLSsNAFIYnXmu9RV26GSxCi1oSEXUjFN24rGAv0MQymU7aoZMLMydiCX0TN76KGxeKiLu+jdM2C209MPDx/+dw5vxeLLgCyxoZC4tLyyurubX8+sbm1ra5s1tXUSIpq9FIRLLpEcUED1kNOAjWjCUjgSdYw+vfjP3GI5OKR+E9DGLmBqQbcp9TAlpqm+dPD2mxf2SXhvgKT1jTCXaIiHuk3cfOcdcRzIdi5jmSd3tQapsFq2xNCs+DnUEBZVVtm99OJ6JJwEKggijVsq0Y3JRI4FSwYd5JFIsJ7ZMua2kMScCUm07uG+JDrXSwH0n9QsAT9fdESgKlBoGnOwMCPTXrjcX/vFYC/qWb8jBOgIV0ushPBIYIj8PCHS4ZBTHQQKjk+q+Y9ogkFHSkeR2CPXvyPNRPy7ZVtu/OCpXrLI4c2kcHqIhsdIEq6BZVUQ1R9Ixe0Tv6MF6MN+PT+Jq2LhjZzB76U8boB1WdoLg=</latexit>



f(x) = max (Ai x+ bi)
<latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit>

Minimize the maximum of a set of affine functions

A 2 R500⇥2
<latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit>

b 2 R500
<latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit>



f(x) = max (Ai x+ bi)
<latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit>

A 2 R500⇥2
<latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit>

b 2 R500
<latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit>

Minimize the maximum of a set of affine functions

Constant Step Size Decreasing Step Size Adaptive Bounding
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<latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit>

10�4
<latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit>

10�7
<latexit sha1_base64="yKunvPt2xM3Z1wL/ZiuBydlTlKk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve/+qlK/yeMowgmcwjl4UIM63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9Eh47b</latexit><latexit sha1_base64="yKunvPt2xM3Z1wL/ZiuBydlTlKk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve/+qlK/yeMowgmcwjl4UIM63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9Eh47b</latexit><latexit sha1_base64="yKunvPt2xM3Z1wL/ZiuBydlTlKk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve/+qlK/yeMowgmcwjl4UIM63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9Eh47b</latexit><latexit sha1_base64="yKunvPt2xM3Z1wL/ZiuBydlTlKk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve/+qlK/yeMowgmcwjl4UIM63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9Eh47b</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

10000
<latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit>

f(x) = max (Ai x+ bi)
<latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit>

Minimize the maximum of a set of affine functions

A 2 R500⇥2
<latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit><latexit sha1_base64="XSkOX+ksKgXp1tshS5o1QORzRNQ=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSExVU4FgrHAwlgQfUhNqBzXaa06TmQ7SFWUhYVfYWEAIVb+gY2/wWkzQMuRrnR0zr269x4/5kxphL6thcWl5ZXV0lp5fWNza9ve2W2pKJGENknEI9nxsaKcCdrUTHPaiSXFoc9p2x9d5X77gUrFInGnxzH1QjwQLGAEayP17IMLlwk3xHro++ltdp+eIuRqFlIFa1nPrqAqmgDOE6cgFVCg0bO/3H5EkpAKTThWquugWHsplpoRTrOymygaYzLCA9o1VGCzx0snX2TwyCh9GETSlNBwov6eSHGo1Dj0TWd+r5r1cvE/r5vo4NxLmYgTTQWZLgoSDnUE80hgn0lKNB8bgolk5lZIhlhiok1wZROCM/vyPGnVqg6qOjcnlfplEUcJ7INDcAwccAbq4Bo0QBMQ8AiewSt4s56sF+vd+pi2LljFzB74A+vzB61jmAY=</latexit>

b 2 R500
<latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit><latexit sha1_base64="gLkz3Ndb1dehr2PkY1ZmNqE6czY=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTKi6LLoxmUV+4DOWJI004ZmMkOSEeow+CtuXCji1v9w59+YtrPQ1gOBwzn3ck8OSQTXBqFvZ2FxaXlltbRWXt/Y3Np2d3abOk4VZQ0ai1i1CdZMcMkahhvB2oliOCKCtcjwauy3HpjSPJZ3ZpSwIMJ9yUNOsbFS190nPpd+hM2AkOw2v8/OEMq7bgVV0QRwnngFqYAC9a775fdimkZMGiqw1h0PJSbIsDKcCpaX/VSzBNMh7rOOpRJHTAfZJH0Oj6zSg2Gs7JMGTtTfGxmOtB5FxE6Oc+pZbyz+53VSE14EGZdJapik00NhKqCJ4bgK2OOKUSNGlmCquM0K6QArTI0trGxL8Ga/PE+aJ1UPVb2b00rtsqijBA7AITgGHjgHNXAN6qABKHgEz+AVvDlPzovz7nxMRxecYmcP/IHz+QMvHZUH</latexit>



f(x) = max (Ai x+ bi)
<latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit>

Minimize the maximum of a set of affine functions

b 2 R200
<latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit>

A 2 R200⇥10
<latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit><latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit><latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit><latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit>



Re
la

tiv
e 

Er
ro

r

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

10000
<latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit>

f(x) = max (Ai x+ bi)
<latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit><latexit sha1_base64="fe0t6REPkuAlrrXXBKHIUW2RJyM=">AAACD3icbVDLSgNBEJyNrxhfqx69DAYlQQm7IuhFiHrxGME8ILsss5PZZMjsg5leSQj5Ay/+ihcPinj16s2/cZLsQaMFDUVVN91dfiK4Asv6MnILi0vLK/nVwtr6xuaWub3TUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX0/85j2TisfRHQwT5oakG/GAUwJa8szDoDQo4wvshGTgCBZACV963Dke4CPsexw7knd7UPbMolWxpsB/iZ2RIspQ88xPpxPTNGQRUEGUattWAu6ISOBUsHHBSRVLCO2TLmtrGpGQKXc0/WeMD7TSwUEsdUWAp+rPiREJlRqGvu4MCfTUvDcR//PaKQTn7ohHSQosorNFQSowxHgSDu5wySiIoSaESq5vxbRHJKGgIyzoEOz5l/+SxknFtir27WmxepXFkUd7aB+VkI3OUBXdoBqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BDCWaJQ==</latexit>

Minimize the maximum of a set of affine functions (larger problem)

b 2 R200
<latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit>

A 2 R200⇥10
<latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit><latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit><latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit><latexit sha1_base64="+SVpIm1ZV1u0M9Dk94jjiyUujpc=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQKOijr21VUQ1PAReIUpAoKNPv2lzuISBJSoQnHSvUcFGsvxVIzwmlWcRNFY0zGeEh7hgpsFnnp9I0MHhtlAINImhIaTtXfEykOlZqEvunMD1bzXi7+5/USHZx7KRNxoqkgs0VBwqGOYJ4JHDBJieYTQzCRzNwKyQhLTLRJrmJCcOZfXiTtes1BNefmtNq4LOIogwNwBE6AA85AA1yDJmgBAh7BM3gFb9aT9WK9Wx+z1pJVzOyDP7A+fwAfK5g8</latexit>

10�2
<latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit>

10�1
<latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit>

100
<latexit sha1_base64="cvfRjKjbnic0oVqKWBHoKUsC+7s=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKUI9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHDE/75Qqu4jnQKvFzUoEcjX75qzdQNI2ZtFQQY7o+TmyQEW05FWxa6qWGJYSOyZB1HZUkZibI5tdO0ZlTBihS2pW0aK7+nshIbMwkDl1nTOzILHsz8T+vm9roKsi4TFLLJF0silKBrEKz19GAa0atmDhCqObuVkRHRBNqXUAlF4K//PIqaV1UfVz17y4r9es8jiKcwCmcgw81qMMtNKAJFB7hGV7hzVPei/fufSxaC14+cwx/4H3+AM8fjp0=</latexit><latexit sha1_base64="cvfRjKjbnic0oVqKWBHoKUsC+7s=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKUI9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHDE/75Qqu4jnQKvFzUoEcjX75qzdQNI2ZtFQQY7o+TmyQEW05FWxa6qWGJYSOyZB1HZUkZibI5tdO0ZlTBihS2pW0aK7+nshIbMwkDl1nTOzILHsz8T+vm9roKsi4TFLLJF0silKBrEKz19GAa0atmDhCqObuVkRHRBNqXUAlF4K//PIqaV1UfVz17y4r9es8jiKcwCmcgw81qMMtNKAJFB7hGV7hzVPei/fufSxaC14+cwx/4H3+AM8fjp0=</latexit><latexit sha1_base64="cvfRjKjbnic0oVqKWBHoKUsC+7s=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKUI9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHDE/75Qqu4jnQKvFzUoEcjX75qzdQNI2ZtFQQY7o+TmyQEW05FWxa6qWGJYSOyZB1HZUkZibI5tdO0ZlTBihS2pW0aK7+nshIbMwkDl1nTOzILHsz8T+vm9roKsi4TFLLJF0silKBrEKz19GAa0atmDhCqObuVkRHRBNqXUAlF4K//PIqaV1UfVz17y4r9es8jiKcwCmcgw81qMMtNKAJFB7hGV7hzVPei/fufSxaC14+cwx/4H3+AM8fjp0=</latexit><latexit sha1_base64="cvfRjKjbnic0oVqKWBHoKUsC+7s=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKUI9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHDE/75Qqu4jnQKvFzUoEcjX75qzdQNI2ZtFQQY7o+TmyQEW05FWxa6qWGJYSOyZB1HZUkZibI5tdO0ZlTBihS2pW0aK7+nshIbMwkDl1nTOzILHsz8T+vm9roKsi4TFLLJF0silKBrEKz19GAa0atmDhCqObuVkRHRBNqXUAlF4K//PIqaV1UfVz17y4r9es8jiKcwCmcgw81qMMtNKAJFB7hGV7hzVPei/fufSxaC14+cwx/4H3+AM8fjp0=</latexit>



Lasso Problem

f(x) =
1

2
kAx� bk22 + �kxk1

<latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit><latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit><latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit><latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit>

b 2 R200
<latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit>

A 2 R200⇥20
<latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit><latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit><latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit><latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit>



10�6
<latexit sha1_base64="r8FT7Qslnmir0PQDSKTDWqKAP+E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9DAo7a</latexit><latexit sha1_base64="r8FT7Qslnmir0PQDSKTDWqKAP+E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9DAo7a</latexit><latexit sha1_base64="r8FT7Qslnmir0PQDSKTDWqKAP+E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9DAo7a</latexit><latexit sha1_base64="r8FT7Qslnmir0PQDSKTDWqKAP+E=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9DAo7a</latexit>

10�2
<latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit>

Lasso Problem

f(x) =
1

2
kAx� bk22 + �kxk1

<latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit><latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit><latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit><latexit sha1_base64="1pHi9DdX08GZXTSk3hINpZyDAeI="></latexit>

b 2 R200
<latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit><latexit sha1_base64="GBuehij8EUtl+TsCjJ7+ot7Vye4=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVTJF0GXRjcsq9gHtWJI004ZmMkOSEeow+CtuXCji1v9w59+YaWehrQcCh3Pu5Z4cEguuDULfztLyyuraemmjvLm1vbPr7u23dJQoypo0EpHqEKyZ4JI1DTeCdWLFcEgEa5PxVe63H5jSPJJ3ZhIzP8RDyQNOsbFS3z0kPS57ITYjQtLb7D6tIZT13QqqoingIvEKUgEFGn33qzeIaBIyaajAWnc9FBs/xcpwKlhW7iWaxZiO8ZB1LZU4ZNpPp+kzeGKVAQwiZZ80cKr+3khxqPUkJHYyz6nnvVz8z+smJrjwUy7jxDBJZ4eCREATwbwKOOCKUSMmlmCquM0K6QgrTI0trGxL8Oa/vEhataqHqt7NWaV+WdRRAkfgGJwCD5yDOrgGDdAEFDyCZ/AK3pwn58V5dz5mo0tOsXMA/sD5/AEqiJUE</latexit>

A 2 R200⇥20
<latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit><latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit><latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit><latexit sha1_base64="I0gahoJauDzbJUCaSJAxDoC2bgM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqkyKoMuqG5dV7AOaWCbTSTt0MgkzE6GErNz4K25cKOLWb3Dn3zhps9DWAxcO59zLvff4MWdKI/RtlZaWV1bXyuuVjc2t7R17d6+tokQS2iIRj2TXx4pyJmhLM81pN5YUhz6nHX98lfudByoVi8SdnsTUC/FQsIARrI3Utw8vXCbcEOuR76e32X1aR8jVLKQK1lHWt6uohqaAi8QpSBUUaPbtL3cQkSSkQhOOleo5KNZeiqVmhNOs4iaKxpiM8ZD2DBXYLPLS6RsZPDbKAAaRNCU0nKq/J1IcKjUJfdOZH6zmvVz8z+slOjj3UibiRFNBZouChEMdwTwTOGCSEs0nhmAimbkVkhGWmGiTXMWE4My/vEja9ZqDas7NabVxWcRRBgfgCJwAB5yBBrgGTdACBDyCZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gAgsZg9</latexit>
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10�4
<latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

10000
<latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit>
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<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

10000
<latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit><latexit sha1_base64="shG2pavVG3ukLxWIDzFiYv3e0HU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyPddiUK25dXcBsk68gtSgQGtQ/eoPE5bFKA0TVOue56YmyKkynAmcVfqZxpSyCR1hz1JJY9RBvjh2Ri6sMiRRomxJQxbq74mcxlpP49B2xtSM9ao3F//zepmJboKcyzQzKNlyUZQJYhIy/5wMuUJmxNQSyhS3txI2pooyY/Op2BC81ZfXSfuq7rl17+G61rwt4ijDGZzDJXjQgCbcQwt8YMDhGV7hzZHOi/PufCxbS04xcwp/4Hz+ADM7jZ0=</latexit>
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6⇥ 10�1
<latexit sha1_base64="cElzJPwlOIdasp0CkaiHNmiNhdY=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2Iuqx6MVjBfsB7VqyabYNzWaXJCvUpb/EiwdFvPpTvPlvTNs9aOuDgcd7M8zMCxLBtfG8b6ewsrq2vlHcLG1t7+yW3b39po5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YX5EBpKHnBJjpZ5bvugaHjGNsPeQneJJz614VW8GtExwTiqQo95zv7r9mKYRk4YKonUHe4nxM6IMp4JNSt1Us4TQERmwjqWS2GV+Njt8go6t0kdhrGxJg2bq74mMRFqPo8B2RsQM9aI3Ff/zOqkJr/yMyyQ1TNL5ojAVyMRomgLqc8WoEWNLCFXc3orokChCjc2qZEPAiy8vk+ZZFXtVfHdeqV3ncRThEI7gBDBcQg1uoQ4NoJDCM7zCm/PkvDjvzse8teDkMwfwB87nD0Jakio=</latexit><latexit sha1_base64="cElzJPwlOIdasp0CkaiHNmiNhdY=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2Iuqx6MVjBfsB7VqyabYNzWaXJCvUpb/EiwdFvPpTvPlvTNs9aOuDgcd7M8zMCxLBtfG8b6ewsrq2vlHcLG1t7+yW3b39po5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YX5EBpKHnBJjpZ5bvugaHjGNsPeQneJJz614VW8GtExwTiqQo95zv7r9mKYRk4YKonUHe4nxM6IMp4JNSt1Us4TQERmwjqWS2GV+Njt8go6t0kdhrGxJg2bq74mMRFqPo8B2RsQM9aI3Ff/zOqkJr/yMyyQ1TNL5ojAVyMRomgLqc8WoEWNLCFXc3orokChCjc2qZEPAiy8vk+ZZFXtVfHdeqV3ncRThEI7gBDBcQg1uoQ4NoJDCM7zCm/PkvDjvzse8teDkMwfwB87nD0Jakio=</latexit><latexit sha1_base64="cElzJPwlOIdasp0CkaiHNmiNhdY=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2Iuqx6MVjBfsB7VqyabYNzWaXJCvUpb/EiwdFvPpTvPlvTNs9aOuDgcd7M8zMCxLBtfG8b6ewsrq2vlHcLG1t7+yW3b39po5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YX5EBpKHnBJjpZ5bvugaHjGNsPeQneJJz614VW8GtExwTiqQo95zv7r9mKYRk4YKonUHe4nxM6IMp4JNSt1Us4TQERmwjqWS2GV+Njt8go6t0kdhrGxJg2bq74mMRFqPo8B2RsQM9aI3Ff/zOqkJr/yMyyQ1TNL5ojAVyMRomgLqc8WoEWNLCFXc3orokChCjc2qZEPAiy8vk+ZZFXtVfHdeqV3ncRThEI7gBDBcQg1uoQ4NoJDCM7zCm/PkvDjvzse8teDkMwfwB87nD0Jakio=</latexit><latexit sha1_base64="cElzJPwlOIdasp0CkaiHNmiNhdY=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2Iuqx6MVjBfsB7VqyabYNzWaXJCvUpb/EiwdFvPpTvPlvTNs9aOuDgcd7M8zMCxLBtfG8b6ewsrq2vlHcLG1t7+yW3b39po5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YX5EBpKHnBJjpZ5bvugaHjGNsPeQneJJz614VW8GtExwTiqQo95zv7r9mKYRk4YKonUHe4nxM6IMp4JNSt1Us4TQERmwjqWS2GV+Njt8go6t0kdhrGxJg2bq74mMRFqPo8B2RsQM9aI3Ff/zOqkJr/yMyyQ1TNL5ojAVyMRomgLqc8WoEWNLCFXc3orokChCjc2qZEPAiy8vk+ZZFXtVfHdeqV3ncRThEI7gBDBcQg1uoQ4NoJDCM7zCm/PkvDjvzse8teDkMwfwB87nD0Jakio=</latexit>

4⇥ 10�1
<latexit sha1_base64="rqLrWMCr7esJ2NBT2lehGC6iSWk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2UtBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vktZFFXtVfFer1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBz82kig=</latexit><latexit sha1_base64="rqLrWMCr7esJ2NBT2lehGC6iSWk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2UtBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vktZFFXtVfFer1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBz82kig=</latexit><latexit sha1_base64="rqLrWMCr7esJ2NBT2lehGC6iSWk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2UtBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vktZFFXtVfFer1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBz82kig=</latexit><latexit sha1_base64="rqLrWMCr7esJ2NBT2lehGC6iSWk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2UtBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vktZFFXtVfFer1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBz82kig=</latexit>

2⇥ 10�1
<latexit sha1_base64="IJupBoWgR1OCjizg795kzIUyxWE=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2RdBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vklatir0qvruo1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBzwSkiY=</latexit><latexit sha1_base64="IJupBoWgR1OCjizg795kzIUyxWE=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2RdBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vklatir0qvruo1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBzwSkiY=</latexit><latexit sha1_base64="IJupBoWgR1OCjizg795kzIUyxWE=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2RdBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vklatir0qvruo1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBzwSkiY=</latexit><latexit sha1_base64="IJupBoWgR1OCjizg795kzIUyxWE=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFg2RdBj0YvHCvYD2rVk02wbms0uSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZFySCa+N5305hbX1jc6u4XdrZ3dsvuweHLR2nirImjUWsOgHRTHDJmoYbwTqJYiQKBGsH45uZ335kSvNY3ptJwvyIDCUPOSXGSn23XOsZHjGNsPeQneNp3614VW8OtEpwTiqQo9F3v3qDmKYRk4YKonUXe4nxM6IMp4JNS71Us4TQMRmyrqWS2GV+Nj98ik6tMkBhrGxJg+bq74mMRFpPosB2RsSM9LI3E//zuqkJr/yMyyQ1TNLFojAVyMRolgIacMWoERNLCFXc3oroiChCjc2qZEPAyy+vklatir0qvruo1K/zOIpwDCdwBhguoQ630IAmUEjhGV7hzXlyXpx352PRWnDymSP4A+fzBzwSkiY=</latexit>

10�1
<latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit>



Conclusion

We have developed an apaptive method for determining the step 
size with subgradient descent.

This increases the rate of convergence of the subgradient 
optimization algorithm.



Thank You
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