
Source	  Coding	  

(a	  subset	  of	  Data	  Compression)	  



In	  almost	  all	  cases,	  we	  consider	  D=2	  (i.e.,	  2	  bits)	  
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<latexit sha1_base64="10vbIGl6KpdkVa4GxA0jzebJY8s="></latexit>
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…es	  suficiente….	  	  

We	  want	  also	  to	  send	  a	  “stream”	  of	  bits….	  

Bijec?ve	  mapping	  (inver?ble	  mapping):	  



IMPORTANT	  OBSERVATION	  	  	  	  	  	  	  !!!!!	  

In	  order	  to	  handle	  the	  “stream”	  of	  bits,	  we	  define:	  



…	  in	  some	  codes,	  this	  is	  not	  needed:	  	  

1	  

The	  name	  should	  be	  “prefix-‐free”	  code	  

When	  we	  have	  “11”	  we	  know	  
that	  we	  have	  to	  wait	  one	  bit	  
more	  to	  decide	  (but	  we	  do	  not	  
wait	  for	  other	  codeword,	  or	  	  
the	  en?re	  sequence)….	  



Bijec?ve	  mapping	  

Bijec?ve	  mapping	  of	  
the	  extended	  code,	  
creaPng	  a	  sequence,	  
a	  concatenaPon	  of	  
bits.	  

We	  can	  decode	  instantaneously,	  
we	  know	  when	  a	  transmission	  
of	  a	  codeword	  “starts”	  and	  
“finishes”	  (we	  do	  not	  need	  to	  
see	  all	  the	  sequence,	  we	  can	  
decode	  “online”)	  



Help	  to	  understand	  the	  example	  	  	  	  	  !!!!!	  

We	  have	  to	  see	  the	  complete	  sequence...	  



A	  

OTHER	  EXAMPLES	  WITH	  CORRESPONDING	  TREES:	  
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FREEDOM:	  We	  can	  choose	  the	  
bit	  to	  give	  to	  each	  branch!	  
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FREEDOM:	  We	  can	  choose	  the	  
bit	  to	  give	  to	  each	  branch!	  

..dan	  lugar…	  

Prefix	  code!!!	  



REMARK:	  hence,	  to	  have	  a	  prefix	  code,	  we	  
only	  need	  to	  create	  a	  tree	  and	  consider	  the	  
leaves	  of	  the	  tree	  as	  codewords.	  



In	  almost	  all	  cases,	  we	  consider	  D=2	  (i.e.,	  2	  bits)	  



!!!!!	  

IMPORTANT:	  

BOUNDS	  AND	  OPTIMAL	  CODING	  



HUFFMAN	  CODING	  (OPTIMAL)	  





We start to construct a tree, FROM THE BOTTOM!
<latexit sha1_base64="5KIUPRm6/Te8zpjt3PTpDaaEu64="></latexit>

Note	  that	  I	  
have	  different	  
alternaPves!	  



0.15
<latexit sha1_base64="ugWSk0igps0mBar65FzJn3DoDko=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXP9q0G15rneHGiV+AWpQYHmoPrVH8YkFVQawrHWPd9LTJBhZRjhdFbpp5ommEzwiPYslVhQHWTzW2fozCpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Eh+Msvr5J23fUv3PrDZa1xW8RRhhM4hXPw4RoacA9NaAGBMTzDK7w5wnlx3p2PRWvJKWaO4Q+czx/H4I1h</latexit>0.15

<latexit sha1_base64="ugWSk0igps0mBar65FzJn3DoDko=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXP9q0G15rneHGiV+AWpQYHmoPrVH8YkFVQawrHWPd9LTJBhZRjhdFbpp5ommEzwiPYslVhQHWTzW2fozCpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Eh+Msvr5J23fUv3PrDZa1xW8RRhhM4hXPw4RoacA9NaAGBMTzDK7w5wnlx3p2PRWvJKWaO4Q+czx/H4I1h</latexit>

0.2
<latexit sha1_base64="e/84bWRiVTiH6zYphYNQjY4mWc0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iqoN4KXjxWtB/QhrLZbtqlm03YnQil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQc/7dgpr6xubW8Xt0s7u3v5B+fCoaZJMM95giUx0O6SGS6F4AwVK3k41p3EoeSsc3c781hPXRiTqEccpD2I6UCISjKKVHjy32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjK6DiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLq6RZdf0Lt3p/Wand5HEU4QRO4Rx8uIIa3EEdGsBgAM/wCm+OdF6cd+dj0Vpw8plj+APn8wdTmY0j</latexit>

0.3
<latexit sha1_base64="t4DV8lfgwn6vABbS8CMWXlcl+eg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0haQb0VvHisaGuhDWWznbRLN5uwuxFK6U/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymsrW9sbhW3Szu7e/sH5cOjlk4yxbDJEpGodkg1Ci6xabgR2E4V0jgU+BiObmb+4xMqzRP5YMYpBjEdSB5xRo2V7j231itXPNebg6wSPycVyNHolb+6/YRlMUrDBNW643upCSZUGc4ETkvdTGNK2YgOsGOppDHqYDI/dUrOrNInUaJsSUPm6u+JCY21Hseh7YypGeplbyb+53UyE10FEy7TzKBki0VRJohJyOxv0ucKmRFjSyhT3N5K2JAqyoxNp2RD8JdfXiWtquvX3OrdRaV+ncdRhBM4hXPw4RLqcAsNaAKDATzDK7w5wnlx3p2PRWvByWeO4Q+czx9VHY0k</latexit>

0.25
<latexit sha1_base64="GVDF7uCtIpE+VJeUiXYl5P4WX8A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXPrV4NqzXO9OdAq8QtSgwLNQfWrP4xJKqg0hGOte76XmCDDyjDC6azSTzVNMJngEe1ZKrGgOsjmt87QmVWGKIqVLWnQXP09kWGh9VSEtlNgM9bLXi7+5/VSE90EGZNJaqgki0VRypGJUf44GjJFieFTSzBRzN6KyBgrTIyNp2JD8JdfXiXtuutfuPWHy1rjtoijDCdwCufgwzU04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/JZY1i</latexit>

0.25
<latexit sha1_base64="GVDF7uCtIpE+VJeUiXYl5P4WX8A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXPrV4NqzXO9OdAq8QtSgwLNQfWrP4xJKqg0hGOte76XmCDDyjDC6azSTzVNMJngEe1ZKrGgOsjmt87QmVWGKIqVLWnQXP09kWGh9VSEtlNgM9bLXi7+5/VSE90EGZNJaqgki0VRypGJUf44GjJFieFTSzBRzN6KyBgrTIyNp2JD8JdfXiXtuutfuPWHy1rjtoijDCdwCufgwzU04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/JZY1i</latexit>

0.45
<latexit sha1_base64="dvDiOgdE7OKtv3M+EPv8FAybShk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4CkmtqLeCF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dtbWNza3tks75d29/YPDytFxW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wcpf7nSeqNIvlo5kmNBB4JFnECDa55Ln1q0Gl6rneHGiV+AWpQoHmoPLVH8YkFVQawrHWPd9LTJBhZRjhdFbup5ommEzwiPYslVhQHWTzW2fo3CpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Yh+Msvr5J2zfUv3dpDvdq4LeIowSmcwQX4cA0NuIcmtIDAGJ7hFd4c4bw4787HonXNKWZO4A+czx/Mb41k</latexit>

0.55
<latexit sha1_base64="EtctNpFxf041cDm46IiU69rjpeQ=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4Ckm1qLeCF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dtbWNza3tks75d29/YPDytFxW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wcpf7nSeqNIvlo5kmNBB4JFnECDa55Ln1+qBS9VxvDrRK/IJUoUBzUPnqD2OSCioN4Vjrnu8lJsiwMoxwOiv3U00TTCZ4RHuWSiyoDrL5rTN0bpUhimJlSxo0V39PZFhoPRWh7RTYjPWyl4v/eb3URDdBxmSSGirJYlGUcmRilD+OhkxRYvjUEkwUs7ciMsYKE2PjKdsQ/OWXV0m75vqXbu3hqtq4LeIowSmcwQX4cA0NuIcmtIDAGJ7hFd4c4bw4787HonXNKWZO4A+czx/N9I1l</latexit>

1
<latexit sha1_base64="4moQNDdSnJAJ2PpAAXQ9H8n8HZI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoN4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/eTaMsA==</latexit>

(4)
<latexit sha1_base64="jpGlpKhmx/cGDxdrZNVaejYJExE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkpSC+qt4MVjBVsLbSibzaZdutmE3U2hhPwTLx4U8eo/8ea/cdvmoK0PBh7vzezsPD/hTGnH+bZKG5tb2zvl3cre/sHhkX180lVxKgntkJjHsudjRTkTtKOZ5rSXSIojn9Mnf3I395+mVCoWi0c9S6gX4ZFgISNYG2lo29lg8UgmaZDXmpf50K46dWcBtE7cglShQHtofw2CmKQRFZpwrFTfdRLtZVhqRjjNK4NU0QSTCR7RvqECR1R52WJpji6MEqAwlqaERgv190SGI6VmkW86I6zHatWbi/95/VSHN17GRJJqKshyUZhypGM0jwEFTFKi+cwQTCQzf0VkjCUm2oRVMSG4qyevk26j7l7VGw/Nauu2iKMMZ3AONXDhGlpwD23oAIEpPMMrvFmZ9WK9Wx/L1pJVzJzCH1ifP1yNk3E=</latexit>

(5)
<latexit sha1_base64="WyhbGc3b94WmYlpuzpnwH5rSDcY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkpSFfVW8OKxgrWFNpTNZtMu3WzC7qZQQv+JFw+KePWfePPfuE1z0NYHA4/3ZnZ2np9wprTjfFultfWNza3ydmVnd2//wD48elJxKgltk5jHsutjRTkTtK2Z5rSbSIojn9OOP76b+50JlYrF4lFPE+pFeChYyAjWRhrYdtbPH8kkDWa1q/PZwK46dScHWiVuQapQoDWwv/pBTNKICk04VqrnOon2Miw1I5zOKv1U0QSTMR7SnqECR1R5Wb50hs6MEqAwlqaERrn6eyLDkVLTyDedEdYjtezNxf+8XqrDGy9jIkk1FWSxKEw50jGax4ACJinRfGoIJpKZvyIywhITbcKqmBDc5ZNXyVOj7l7UGw+X1eZtEUcZTuAUauDCNTThHlrQBgITeIZXeLMy68V6tz4WrSWrmDmGP7A+fwBeE5Ny</latexit>

(3)
<latexit sha1_base64="n4cxE7POt+TVpo/I8jbFbwhF+Gw=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkrSCuqt4MVjBVsLbSibzaZdutmE3U2hhPwTLx4U8eo/8ea/cdvmoK0PBh7vzezsPD/hTGnH+bZKG5tb2zvl3cre/sHhkX180lVxKgntkJjHsudjRTkTtKOZ5rSXSIojn9Mnf3I395+mVCoWi0c9S6gX4ZFgISNYG2lo29lg8UgmaZDXmpf50K46dWcBtE7cglShQHtofw2CmKQRFZpwrFTfdRLtZVhqRjjNK4NU0QSTCR7RvqECR1R52WJpji6MEqAwlqaERgv190SGI6VmkW86I6zHatWbi/95/VSHN17GRJJqKshyUZhypGM0jwEFTFKi+cwQTCQzf0VkjCUm2oRVMSG4qyevk26j7jbrjYerauu2iKMMZ3AONXDhGlpwD23oAIEpPMMrvFmZ9WK9Wx/L1pJVzJzCH1ifP1sHk3A=</latexit>

(2)
<latexit sha1_base64="dCPDZVeZFTX7uWMaElhCMRYvk9g=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWpgroruHFZwT6gDWUymbRDJ5MwMymUkD9x40IRt/6JO//GaZuFth64cDjn3rlzj59wprTjfFuljc2t7Z3ybmVv/+DwyD4+6ag4lYS2Scxj2fOxopwJ2tZMc9pLJMWRz2nXn9zP/e6USsVi8aRnCfUiPBIsZARrIw1tOxssHskkDfJa4zIf2lWn7iyA1olbkCoUaA3tr0EQkzSiQhOOleq7TqK9DEvNCKd5ZZAqmmAywSPaN1TgiCovWyzN0YVRAhTG0pTQaKH+nshwpNQs8k1nhPVYrXpz8T+vn+rw1suYSFJNBVkuClOOdIzmMaCASUo0nxmCiWTmr4iMscREm7AqJgR39eR10mnU3at64/G62rwr4ijDGZxDDVy4gSY8QAvaQGAKz/AKb1ZmvVjv1seytWQVM6fwB9bnD1mBk28=</latexit>

(1)
<latexit sha1_base64="BxjTGtDvKis8Iaov0yAeddpPNQc=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0Wom5JUQd0V3LisYB/QhjKZ3LRDJ5MwMymU0D9x40IRt/6JO//GaZqFth64cDjn3rlzj59wprTjfFuljc2t7Z3ybmVv/+DwyD4+6ag4lRTaNOax7PlEAWcC2pppDr1EAol8Dl1/cr/wu1OQisXiSc8S8CIyEixklGgjDW07G+SPZBKCec29nA/tqlN3cuB14hakigq0hvbXIIhpGoHQlBOl+q6TaC8jUjPKYV4ZpAoSQidkBH1DBYlAeVm+dI4vjBLgMJamhMa5+nsiI5FSs8g3nRHRY7XqLcT/vH6qw1svYyJJNQi6XBSmHOsYL2LAAZNANZ8ZQqhk5q+YjokkVJuwKiYEd/XkddJp1N2reuPxutq8K+IoozN0jmrIRTeoiR5QC7URRVP0jF7Rm5VZL9a79bFsLVnFzCn6A+vzB1f7k24=</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>1

<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0.15
<latexit sha1_base64="ugWSk0igps0mBar65FzJn3DoDko=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXP9q0G15rneHGiV+AWpQYHmoPrVH8YkFVQawrHWPd9LTJBhZRjhdFbpp5ommEzwiPYslVhQHWTzW2fozCpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Eh+Msvr5J23fUv3PrDZa1xW8RRhhM4hXPw4RoacA9NaAGBMTzDK7w5wnlx3p2PRWvJKWaO4Q+czx/H4I1h</latexit>

0.2
<latexit sha1_base64="e/84bWRiVTiH6zYphYNQjY4mWc0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iqoN4KXjxWtB/QhrLZbtqlm03YnQil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQc/7dgpr6xubW8Xt0s7u3v5B+fCoaZJMM95giUx0O6SGS6F4AwVK3k41p3EoeSsc3c781hPXRiTqEccpD2I6UCISjKKVHjy32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjK6DiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLq6RZdf0Lt3p/Wand5HEU4QRO4Rx8uIIa3EEdGsBgAM/wCm+OdF6cd+dj0Vpw8plj+APn8wdTmY0j</latexit>

0.25
<latexit sha1_base64="GVDF7uCtIpE+VJeUiXYl5P4WX8A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXPrV4NqzXO9OdAq8QtSgwLNQfWrP4xJKqg0hGOte76XmCDDyjDC6azSTzVNMJngEe1ZKrGgOsjmt87QmVWGKIqVLWnQXP09kWGh9VSEtlNgM9bLXi7+5/VSE90EGZNJaqgki0VRypGJUf44GjJFieFTSzBRzN6KyBgrTIyNp2JD8JdfXiXtuutfuPWHy1rjtoijDCdwCufgwzU04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/JZY1i</latexit>

0.3
<latexit sha1_base64="t4DV8lfgwn6vABbS8CMWXlcl+eg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0haQb0VvHisaGuhDWWznbRLN5uwuxFK6U/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymsrW9sbhW3Szu7e/sH5cOjlk4yxbDJEpGodkg1Ci6xabgR2E4V0jgU+BiObmb+4xMqzRP5YMYpBjEdSB5xRo2V7j231itXPNebg6wSPycVyNHolb+6/YRlMUrDBNW643upCSZUGc4ETkvdTGNK2YgOsGOppDHqYDI/dUrOrNInUaJsSUPm6u+JCY21Hseh7YypGeplbyb+53UyE10FEy7TzKBki0VRJohJyOxv0ucKmRFjSyhT3N5K2JAqyoxNp2RD8JdfXiWtquvX3OrdRaV+ncdRhBM4hXPw4RLqcAsNaAKDATzDK7w5wnlx3p2PRWvByWeO4Q+czx9VHY0k</latexit>

0.45
<latexit sha1_base64="dvDiOgdE7OKtv3M+EPv8FAybShk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4CkmtqLeCF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dtbWNza3tks75d29/YPDytFxW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wcpf7nSeqNIvlo5kmNBB4JFnECDa55Ln1q0Gl6rneHGiV+AWpQoHmoPLVH8YkFVQawrHWPd9LTJBhZRjhdFbup5ommEzwiPYslVhQHWTzW2fo3CpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Yh+Msvr5J2zfUv3dpDvdq4LeIowSmcwQX4cA0NuIcmtIDAGJ7hFd4c4bw4787HonXNKWZO4A+czx/Mb41k</latexit>

0.55
<latexit sha1_base64="EtctNpFxf041cDm46IiU69rjpeQ=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4Ckm1qLeCF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dtbWNza3tks75d29/YPDytFxW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wcpf7nSeqNIvlo5kmNBB4JFnECDa55Ln1+qBS9VxvDrRK/IJUoUBzUPnqD2OSCioN4Vjrnu8lJsiwMoxwOiv3U00TTCZ4RHuWSiyoDrL5rTN0bpUhimJlSxo0V39PZFhoPRWh7RTYjPWyl4v/eb3URDdBxmSSGirJYlGUcmRilD+OhkxRYvjUEkwUs7ciMsYKE2PjKdsQ/OWXV0m75vqXbu3hqtq4LeIowSmcwQX4cA0NuIcmtIDAGJ7hFd4c4bw4787HonXNKWZO4A+czx/N9I1l</latexit>

1
<latexit sha1_base64="4moQNDdSnJAJ2PpAAXQ9H8n8HZI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoN4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/eTaMsA==</latexit>

0
<latexit sha1_base64="WD0QB9p4Elb+y4TFLvSA6EhjnLc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBuMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwfXlPE=</latexit>0

<latexit sha1_base64="WD0QB9p4Elb+y4TFLvSA6EhjnLc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBuMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwfXlPE=</latexit>0
<latexit sha1_base64="WD0QB9p4Elb+y4TFLvSA6EhjnLc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBuMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwfXlPE=</latexit>

0
<latexit sha1_base64="WD0QB9p4Elb+y4TFLvSA6EhjnLc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBuMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwfXlPE=</latexit>

1
<latexit sha1_base64="MWqA8rVDnM6ndFFMc/uu7c0us40=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBeMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwlclPI=</latexit>

1
<latexit sha1_base64="MWqA8rVDnM6ndFFMc/uu7c0us40=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBeMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwlclPI=</latexit>

1
<latexit sha1_base64="MWqA8rVDnM6ndFFMc/uu7c0us40=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBeMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwlclPI=</latexit>

1
<latexit sha1_base64="MWqA8rVDnM6ndFFMc/uu7c0us40=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4CkkVdFlw47KCfUAbymQ6sUMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOe+5gQJZ0q77re1tr6xubVd26nv7u0fHNpHxz0Vp5LQLol5LAcBVpQzQbuaaU4HiaQ4CjjtB7Obud9/pFKxWNzrLKF+hB8ECxnB2khju5GPyiG50anQuEBeMbabruOWQKvEq0gTKnTG9tdoEpM0MgMIx0oNPTfRfo6lZoTToj5KFU0wmZkVQ0MFjqjy83Jvgc6MMkFhLM0TGpXq744cR0plUWAqI6ynatmbi/95w1SH137ORJJqKshiUZhypGM0TwJNmKRE88wQTCQztyIyxRITbfKqmxC85S+vkl7L8S6c1t1ls+1UcdTgBE7hHDy4gjbcQge6QCCDZ3iFN+vJerHerY9F6ZpV9TTgD6zPHwlclPI=</latexit>

We	  build	  this	  tree	  from	  the	  
bo^om!!	  



0.15
<latexit sha1_base64="ugWSk0igps0mBar65FzJn3DoDko=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXP9q0G15rneHGiV+AWpQYHmoPrVH8YkFVQawrHWPd9LTJBhZRjhdFbpp5ommEzwiPYslVhQHWTzW2fozCpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Eh+Msvr5J23fUv3PrDZa1xW8RRhhM4hXPw4RoacA9NaAGBMTzDK7w5wnlx3p2PRWvJKWaO4Q+czx/H4I1h</latexit>0.15

<latexit sha1_base64="ugWSk0igps0mBar65FzJn3DoDko=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXP9q0G15rneHGiV+AWpQYHmoPrVH8YkFVQawrHWPd9LTJBhZRjhdFbpp5ommEzwiPYslVhQHWTzW2fozCpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Eh+Msvr5J23fUv3PrDZa1xW8RRhhM4hXPw4RoacA9NaAGBMTzDK7w5wnlx3p2PRWvJKWaO4Q+czx/H4I1h</latexit>

0.2
<latexit sha1_base64="e/84bWRiVTiH6zYphYNQjY4mWc0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0iqoN4KXjxWtB/QhrLZbtqlm03YnQil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQc/7dgpr6xubW8Xt0s7u3v5B+fCoaZJMM95giUx0O6SGS6F4AwVK3k41p3EoeSsc3c781hPXRiTqEccpD2I6UCISjKKVHjy32itXPNebg6wSPycVyFHvlb+6/YRlMVfIJDWm43spBhOqUTDJp6VuZnhK2YgOeMdSRWNugsn81Ck5s0qfRIm2pZDM1d8TExobM45D2xlTHJplbyb+53UyjK6DiVBphlyxxaIokwQTMvub9IXmDOXYEsq0sLcSNqSaMrTplGwI/vLLq6RZdf0Lt3p/Wand5HEU4QRO4Rx8uIIa3EEdGsBgAM/wCm+OdF6cd+dj0Vpw8plj+APn8wdTmY0j</latexit>

0.3
<latexit sha1_base64="t4DV8lfgwn6vABbS8CMWXlcl+eg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0haQb0VvHisaGuhDWWznbRLN5uwuxFK6U/w4kERr/4ib/4bt20O2vpg4PHeDDPzwlRwbTzv2ymsrW9sbhW3Szu7e/sH5cOjlk4yxbDJEpGodkg1Ci6xabgR2E4V0jgU+BiObmb+4xMqzRP5YMYpBjEdSB5xRo2V7j231itXPNebg6wSPycVyNHolb+6/YRlMUrDBNW643upCSZUGc4ETkvdTGNK2YgOsGOppDHqYDI/dUrOrNInUaJsSUPm6u+JCY21Hseh7YypGeplbyb+53UyE10FEy7TzKBki0VRJohJyOxv0ucKmRFjSyhT3N5K2JAqyoxNp2RD8JdfXiWtquvX3OrdRaV+ncdRhBM4hXPw4RLqcAsNaAKDATzDK7w5wnlx3p2PRWvByWeO4Q+czx9VHY0k</latexit>

0.25
<latexit sha1_base64="GVDF7uCtIpE+VJeUiXYl5P4WX8A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXPrV4NqzXO9OdAq8QtSgwLNQfWrP4xJKqg0hGOte76XmCDDyjDC6azSTzVNMJngEe1ZKrGgOsjmt87QmVWGKIqVLWnQXP09kWGh9VSEtlNgM9bLXi7+5/VSE90EGZNJaqgki0VRypGJUf44GjJFieFTSzBRzN6KyBgrTIyNp2JD8JdfXiXtuutfuPWHy1rjtoijDCdwCufgwzU04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/JZY1i</latexit>

0.25
<latexit sha1_base64="GVDF7uCtIpE+VJeUiXYl5P4WX8A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqot4KXjxWsB/QhrLZbtqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzwoQzbTzv2ymtrW9sbpW3Kzu7e/sH1cOjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh5C73O09UaRbLRzNNaCDwSLKIEWxyyXPrV4NqzXO9OdAq8QtSgwLNQfWrP4xJKqg0hGOte76XmCDDyjDC6azSTzVNMJngEe1ZKrGgOsjmt87QmVWGKIqVLWnQXP09kWGh9VSEtlNgM9bLXi7+5/VSE90EGZNJaqgki0VRypGJUf44GjJFieFTSzBRzN6KyBgrTIyNp2JD8JdfXiXtuutfuPWHy1rjtoijDCdwCufgwzU04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/JZY1i</latexit>

0.45
<latexit sha1_base64="dvDiOgdE7OKtv3M+EPv8FAybShk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4CkmtqLeCF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dtbWNza3tks75d29/YPDytFxW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wcpf7nSeqNIvlo5kmNBB4JFnECDa55Ln1q0Gl6rneHGiV+AWpQoHmoPLVH8YkFVQawrHWPd9LTJBhZRjhdFbup5ommEzwiPYslVhQHWTzW2fo3CpDFMXKljRorv6eyLDQeipC2ymwGetlLxf/83qpiW6CjMkkNVSSxaIo5cjEKH8cDZmixPCpJZgoZm9FZIwVJsbGU7Yh+Msvr5J2zfUv3dpDvdq4LeIowSmcwQX4cA0NuIcmtIDAGJ7hFd4c4bw4787HonXNKWZO4A+czx/Mb41k</latexit>

0.55
<latexit sha1_base64="EtctNpFxf041cDm46IiU69rjpeQ=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4Ckm1qLeCF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dtbWNza3tks75d29/YPDytFxW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wcpf7nSeqNIvlo5kmNBB4JFnECDa55Ln1+qBS9VxvDrRK/IJUoUBzUPnqD2OSCioN4Vjrnu8lJsiwMoxwOiv3U00TTCZ4RHuWSiyoDrL5rTN0bpUhimJlSxo0V39PZFhoPRWh7RTYjPWyl4v/eb3URDdBxmSSGirJYlGUcmRilD+OhkxRYvjUEkwUs7ciMsYKE2PjKdsQ/OWXV0m75vqXbu3hqtq4LeIowSmcwQX4cA0NuIcmtIDAGJ7hFd4c4bw4787HonXNKWZO4A+czx/N9I1l</latexit>

1
<latexit sha1_base64="4moQNDdSnJAJ2PpAAXQ9H8n8HZI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoN4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/eTaMsA==</latexit>

(4)
<latexit sha1_base64="jpGlpKhmx/cGDxdrZNVaejYJExE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkpSC+qt4MVjBVsLbSibzaZdutmE3U2hhPwTLx4U8eo/8ea/cdvmoK0PBh7vzezsPD/hTGnH+bZKG5tb2zvl3cre/sHhkX180lVxKgntkJjHsudjRTkTtKOZ5rSXSIojn9Mnf3I395+mVCoWi0c9S6gX4ZFgISNYG2lo29lg8UgmaZDXmpf50K46dWcBtE7cglShQHtofw2CmKQRFZpwrFTfdRLtZVhqRjjNK4NU0QSTCR7RvqECR1R52WJpji6MEqAwlqaERgv190SGI6VmkW86I6zHatWbi/95/VSHN17GRJJqKshyUZhypGM0jwEFTFKi+cwQTCQzf0VkjCUm2oRVMSG4qyevk26j7l7VGw/Nauu2iKMMZ3AONXDhGlpwD23oAIEpPMMrvFmZ9WK9Wx/L1pJVzJzCH1ifP1yNk3E=</latexit>

(5)
<latexit sha1_base64="WyhbGc3b94WmYlpuzpnwH5rSDcY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkpSFfVW8OKxgrWFNpTNZtMu3WzC7qZQQv+JFw+KePWfePPfuE1z0NYHA4/3ZnZ2np9wprTjfFultfWNza3ydmVnd2//wD48elJxKgltk5jHsutjRTkTtK2Z5rSbSIojn9OOP76b+50JlYrF4lFPE+pFeChYyAjWRhrYdtbPH8kkDWa1q/PZwK46dScHWiVuQapQoDWwv/pBTNKICk04VqrnOon2Miw1I5zOKv1U0QSTMR7SnqECR1R5Wb50hs6MEqAwlqaERrn6eyLDkVLTyDedEdYjtezNxf+8XqrDGy9jIkk1FWSxKEw50jGax4ACJinRfGoIJpKZvyIywhITbcKqmBDc5ZNXyVOj7l7UGw+X1eZtEUcZTuAUauDCNTThHlrQBgITeIZXeLMy68V6tz4WrSWrmDmGP7A+fwBeE5Ny</latexit>

(3)
<latexit sha1_base64="n4cxE7POt+TVpo/I8jbFbwhF+Gw=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkrSCuqt4MVjBVsLbSibzaZdutmE3U2hhPwTLx4U8eo/8ea/cdvmoK0PBh7vzezsPD/hTGnH+bZKG5tb2zvl3cre/sHhkX180lVxKgntkJjHsudjRTkTtKOZ5rSXSIojn9Mnf3I395+mVCoWi0c9S6gX4ZFgISNYG2lo29lg8UgmaZDXmpf50K46dWcBtE7cglShQHtofw2CmKQRFZpwrFTfdRLtZVhqRjjNK4NU0QSTCR7RvqECR1R52WJpji6MEqAwlqaERgv190SGI6VmkW86I6zHatWbi/95/VSHN17GRJJqKshyUZhypGM0jwEFTFKi+cwQTCQzf0VkjCUm2oRVMSG4qyevk26j7jbrjYerauu2iKMMZ3AONXDhGlpwD23oAIEpPMMrvFmZ9WK9Wx/L1pJVzJzCH1ifP1sHk3A=</latexit>

(2)
<latexit sha1_base64="dCPDZVeZFTX7uWMaElhCMRYvk9g=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyWpgroruHFZwT6gDWUymbRDJ5MwMymUkD9x40IRt/6JO//GaZuFth64cDjn3rlzj59wprTjfFuljc2t7Z3ybmVv/+DwyD4+6ag4lYS2Scxj2fOxopwJ2tZMc9pLJMWRz2nXn9zP/e6USsVi8aRnCfUiPBIsZARrIw1tOxssHskkDfJa4zIf2lWn7iyA1olbkCoUaA3tr0EQkzSiQhOOleq7TqK9DEvNCKd5ZZAqmmAywSPaN1TgiCovWyzN0YVRAhTG0pTQaKH+nshwpNQs8k1nhPVYrXpz8T+vn+rw1suYSFJNBVkuClOOdIzmMaCASUo0nxmCiWTmr4iMscREm7AqJgR39eR10mnU3at64/G62rwr4ijDGZxDDVy4gSY8QAvaQGAKz/AKb1ZmvVjv1seytWQVM6fwB9bnD1mBk28=</latexit>

(1)
<latexit sha1_base64="BxjTGtDvKis8Iaov0yAeddpPNQc=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0Wom5JUQd0V3LisYB/QhjKZ3LRDJ5MwMymU0D9x40IRt/6JO//GaZqFth64cDjn3rlzj59wprTjfFuljc2t7Z3ybmVv/+DwyD4+6ag4lRTaNOax7PlEAWcC2pppDr1EAol8Dl1/cr/wu1OQisXiSc8S8CIyEixklGgjDW07G+SPZBKCec29nA/tqlN3cuB14hakigq0hvbXIIhpGoHQlBOl+q6TaC8jUjPKYV4ZpAoSQidkBH1DBYlAeVm+dI4vjBLgMJamhMa5+nsiI5FSs8g3nRHRY7XqLcT/vH6qw1svYyJJNQi6XBSmHOsYL2LAAZNANZ8ZQqhk5q+YjokkVJuwKiYEd/XkddJp1N2reuPxutq8K+IoozN0jmrIRTeoiR5QC7URRVP0jF7Rm5VZL9a79bFsLVnFzCn6A+vzB1f7k24=</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>1

<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>0

<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

EQUIVALENT ASSIGNATION OF THE BITS
<latexit sha1_base64="Dx/HRqKy25HWOp1WYa74EOjsDX8="></latexit>

1 =) 00
2 =) 11
3 =) 10
4 =) 010
5 =) 011

<latexit sha1_base64="4QN1J+4mKpFmniqYFPAG9Ms3I6U="></latexit>

Just	  another	  example;	  There	  are	  
several	  possibiliPes!!	  	  
(freedom	  in	  this	  choice)	  



Here	  we	  consider	  D=3,	  i.e.,	  0,	  1	  and	  2.	  (just	  an	  example)	  	  



Other examples of Huffman coding 
(just with frequencies) 



  Huffman coding 

We	  build	  this	  tree	  from	  the	  
bo^om!!	  

Itera?on	  -‐1	  
Itera?on	  -‐2	  

Itera?on	  -‐3	  

Itera?on	  -‐4	  

Itera?on	  -‐5	  



The code itself is the bit value of each branch on the path, 
taken in sequence.  

 Final tree and code 



Encoding 
Let us see how to encode text using the code for our five 
characters. Figure 15.6 shows the original and the encoded 
text. 

Huffman encoding 



Decoding 
The recipient has a very easy job in decoding the data it 
receives. Figure 15.7 shows how decoding takes place.  

   Huffman decoding 



Other examples of Huffman coding 
(just with frequencies) 

Consider	  the	  word	  “Hello”;	  the	  	  frequencies	  are:	  

H �! 1
e �! 1
l �! 2
0 �! 1

<latexit sha1_base64="Upt95loo+oBYZoceuZCeTSGOx2U="></latexit>

Symbol	   H 	  E 	  L 	  O	  

Count	   1 	  1 	  2 	  1	  



Example:	  compressing	  the	  word	  “Hello”	  con	  Huffman	  

Bo]om-‐up	  approach!!	  

Itera?on	  -‐1	  

Itera?on	  -‐2	  

Itera?on	  -‐3	  



VARIANCE	  of	  the	  code	  

They	  have	  the	  same	  
expected	  length!	  



VARIANCE	  of	  the	  code	  

1
<latexit sha1_base64="4moQNDdSnJAJ2PpAAXQ9H8n8HZI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoN4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/eTaMsA==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>0

<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>1

<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.4
<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>0.4

<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>

0.6
<latexit sha1_base64="jzQTEE2H1m/lbux70oDn8sDvH70=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hUql6k4MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuEmDqPXBwOO9GWbm+TFnSjvOp1VaWl5ZXSuvVzY2t7Z3qrt7bRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k+vM7zxQqVgk7vU0pl6IR4IFjGBtpDvHrg+qNcd2cqBF4hakBgWag+pHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4z1L9fXiTtE9s9tU9vz2qNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BcqSNXw==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

a5
<latexit sha1_base64="wIaZH+VKQJHD+ZcyCfdp5+l3r3g=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiS2vjZScOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSRpErQcuHM65l3vv8SLOlLbtT6uwtLyyulZcL21sbm3vlHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJtep33mgUrFQ3OtpRN0AjwTzGcHaSHd4cDooV+yqnQEtEicnFcjRHJQ/+sOQxAEVmnCsVM+xI+0mWGpGOJ2V+rGiESYTPKI9QwUOqHKT7NQZOjLKEPmhNCU0ytSfEwkOlJoGnukMsB6rv14q/uf1Yu1fuAkTUaypIPNFfsyRDlH6NxoySYnmU0MwkczcisgYS0y0SaeUhXCZ4uz75UXSPqk6tWrttl5pXOVxFOEADuEYHDiHBtxAE1pAYASP8AwvFreerFfrbd5asPKZffgF6/0LBkqNwA==</latexit>

a4
<latexit sha1_base64="xeEhKj5HmMq66ND7l0jeALHRcBM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXqRghePFe0HtKFstpt26WYTdjdCCf0JXjwo4tVf5M1/4yYNotYHA4/3ZpiZ50WcKW3bn1ZhZXVtfaO4Wdra3tndK+8fdFQYS0LbJOSh7HlYUc4EbWumOe1FkuLA47TrTa9Tv/tApWKhuNeziLoBHgvmM4K1ke7wsD4sV+yqnQEtEycnFcjRGpY/BqOQxAEVmnCsVN+xI+0mWGpGOJ2XBrGiESZTPKZ9QwUOqHKT7NQ5OjHKCPmhNCU0ytSfEwkOlJoFnukMsJ6ov14q/uf1Y+1fuAkTUaypIItFfsyRDlH6NxoxSYnmM0MwkczcisgES0y0SaeUhXCZovH98jLpnFWdWrV2W680r/I4inAEx3AKDpxDE26gBW0gMIZHeIYXi1tP1qv1tmgtWPnMIfyC9f4FBMaNvw==</latexit>

a3
<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a1 �! 0
a2 �! 11
a3 �! 101
a4 �! 1001
a5 �! 1000

<latexit sha1_base64="AKvjCorG7cwu5o+xa4RXKnay9NU="></latexit>



VARIANCE	  of	  the	  code	  
1

<latexit sha1_base64="4moQNDdSnJAJ2PpAAXQ9H8n8HZI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoN4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/eTaMsA==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>0

<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>1

<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.4
<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>0.4

<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>

0.6
<latexit sha1_base64="jzQTEE2H1m/lbux70oDn8sDvH70=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hUql6k4MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuEmDqPXBwOO9GWbm+TFnSjvOp1VaWl5ZXSuvVzY2t7Z3qrt7bRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k+vM7zxQqVgk7vU0pl6IR4IFjGBtpDvHrg+qNcd2cqBF4hakBgWag+pHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4z1L9fXiTtE9s9tU9vz2qNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BcqSNXw==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

a5
<latexit sha1_base64="wIaZH+VKQJHD+ZcyCfdp5+l3r3g=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiS2vjZScOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSRpErQcuHM65l3vv8SLOlLbtT6uwtLyyulZcL21sbm3vlHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJtep33mgUrFQ3OtpRN0AjwTzGcHaSHd4cDooV+yqnQEtEicnFcjRHJQ/+sOQxAEVmnCsVM+xI+0mWGpGOJ2V+rGiESYTPKI9QwUOqHKT7NQZOjLKEPmhNCU0ytSfEwkOlJoGnukMsB6rv14q/uf1Yu1fuAkTUaypIPNFfsyRDlH6NxoySYnmU0MwkczcisgYS0y0SaeUhXCZ4uz75UXSPqk6tWrttl5pXOVxFOEADuEYHDiHBtxAE1pAYASP8AwvFreerFfrbd5asPKZffgF6/0LBkqNwA==</latexit>

a4
<latexit sha1_base64="xeEhKj5HmMq66ND7l0jeALHRcBM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXqRghePFe0HtKFstpt26WYTdjdCCf0JXjwo4tVf5M1/4yYNotYHA4/3ZpiZ50WcKW3bn1ZhZXVtfaO4Wdra3tndK+8fdFQYS0LbJOSh7HlYUc4EbWumOe1FkuLA47TrTa9Tv/tApWKhuNeziLoBHgvmM4K1ke7wsD4sV+yqnQEtEycnFcjRGpY/BqOQxAEVmnCsVN+xI+0mWGpGOJ2XBrGiESZTPKZ9QwUOqHKT7NQ5OjHKCPmhNCU0ytSfEwkOlJoFnukMsJ6ov14q/uf1Y+1fuAkTUaypIItFfsyRDlH6NxoxSYnmM0MwkczcisgES0y0SaeUhXCZovH98jLpnFWdWrV2W680r/I4inAEx3AKDpxDE26gBW0gMIZHeIYXi1tP1qv1tmgtWPnMIfyC9f4FBMaNvw==</latexit>

a3
<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

0.4! 0.4! 0.4! 0.6! 1
0.2! 0.2! 0.4! 0.4
0.2! 0.2! 0.2
0.1! 0.2
0.1

<latexit sha1_base64="QGEmkVoekoUqh5QBQUWZFEcFYBU="></latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>a2

<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a3
<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>a3

<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>

a4
<latexit sha1_base64="xeEhKj5HmMq66ND7l0jeALHRcBM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXqRghePFe0HtKFstpt26WYTdjdCCf0JXjwo4tVf5M1/4yYNotYHA4/3ZpiZ50WcKW3bn1ZhZXVtfaO4Wdra3tndK+8fdFQYS0LbJOSh7HlYUc4EbWumOe1FkuLA47TrTa9Tv/tApWKhuNeziLoBHgvmM4K1ke7wsD4sV+yqnQEtEycnFcjRGpY/BqOQxAEVmnCsVN+xI+0mWGpGOJ2XBrGiESZTPKZ9QwUOqHKT7NQ5OjHKCPmhNCU0ytSfEwkOlJoFnukMsJ6ov14q/uf1Y+1fuAkTUaypIItFfsyRDlH6NxoxSYnmM0MwkczcisgES0y0SaeUhXCZovH98jLpnFWdWrV2W680r/I4inAEx3AKDpxDE26gBW0gMIZHeIYXi1tP1qv1tmgtWPnMIfyC9f4FBMaNvw==</latexit>

a5
<latexit sha1_base64="wIaZH+VKQJHD+ZcyCfdp5+l3r3g=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiS2vjZScOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSRpErQcuHM65l3vv8SLOlLbtT6uwtLyyulZcL21sbm3vlHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJtep33mgUrFQ3OtpRN0AjwTzGcHaSHd4cDooV+yqnQEtEicnFcjRHJQ/+sOQxAEVmnCsVM+xI+0mWGpGOJ2V+rGiESYTPKI9QwUOqHKT7NQZOjLKEPmhNCU0ytSfEwkOlJoGnukMsB6rv14q/uf1Yu1fuAkTUaypIPNFfsyRDlH6NxoySYnmU0MwkczcisgYS0y0SaeUhXCZ4uz75UXSPqk6tWrttl5pXOVxFOEADuEYHDiHBtxAE1pAYASP8AwvFreerFfrbd5asPKZffgF6/0LBkqNwA==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a5 + a4 + a3
<latexit sha1_base64="RTmYMhnx/No4bkaVlF53kToAAjw="></latexit>

a2 + a5 + a4 + a3
<latexit sha1_base64="mxwWLJqupoG/lQWYwijOiN9sAG0="></latexit>

The	  depth	  of	  the	  tree	  is	  4	  



VARIANCE	  of	  the	  code	  

a1 �! 11
a2 �! 01
a3 �! 00
a4 �! 101
a5 �! 100

<latexit sha1_base64="mJAHVWNTDDfmQM3seT3d7dkEKvU="></latexit>

1
<latexit sha1_base64="4moQNDdSnJAJ2PpAAXQ9H8n8HZI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoN4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/eTaMsA==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>0

<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>1

<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.4
<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>

0.4
<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>

0.6
<latexit sha1_base64="jzQTEE2H1m/lbux70oDn8sDvH70=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hUql6k4MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuEmDqPXBwOO9GWbm+TFnSjvOp1VaWl5ZXSuvVzY2t7Z3qrt7bRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k+vM7zxQqVgk7vU0pl6IR4IFjGBtpDvHrg+qNcd2cqBF4hakBgWag+pHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4z1L9fXiTtE9s9tU9vz2qNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BcqSNXw==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

a5
<latexit sha1_base64="wIaZH+VKQJHD+ZcyCfdp5+l3r3g=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiS2vjZScOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSRpErQcuHM65l3vv8SLOlLbtT6uwtLyyulZcL21sbm3vlHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJtep33mgUrFQ3OtpRN0AjwTzGcHaSHd4cDooV+yqnQEtEicnFcjRHJQ/+sOQxAEVmnCsVM+xI+0mWGpGOJ2V+rGiESYTPKI9QwUOqHKT7NQZOjLKEPmhNCU0ytSfEwkOlJoGnukMsB6rv14q/uf1Yu1fuAkTUaypIPNFfsyRDlH6NxoySYnmU0MwkczcisgYS0y0SaeUhXCZ4uz75UXSPqk6tWrttl5pXOVxFOEADuEYHDiHBtxAE1pAYASP8AwvFreerFfrbd5asPKZffgF6/0LBkqNwA==</latexit>

a4
<latexit sha1_base64="xeEhKj5HmMq66ND7l0jeALHRcBM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXqRghePFe0HtKFstpt26WYTdjdCCf0JXjwo4tVf5M1/4yYNotYHA4/3ZpiZ50WcKW3bn1ZhZXVtfaO4Wdra3tndK+8fdFQYS0LbJOSh7HlYUc4EbWumOe1FkuLA47TrTa9Tv/tApWKhuNeziLoBHgvmM4K1ke7wsD4sV+yqnQEtEycnFcjRGpY/BqOQxAEVmnCsVN+xI+0mWGpGOJ2XBrGiESZTPKZ9QwUOqHKT7NQ5OjHKCPmhNCU0ytSfEwkOlJoFnukMsJ6ov14q/uf1Y+1fuAkTUaypIItFfsyRDlH6NxoxSYnmM0MwkczcisgES0y0SaeUhXCZovH98jLpnFWdWrV2W680r/I4inAEx3AKDpxDE26gBW0gMIZHeIYXi1tP1qv1tmgtWPnMIfyC9f4FBMaNvw==</latexit>

a3
<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>



VARIANCE	  of	  the	  code	  
1

<latexit sha1_base64="4moQNDdSnJAJ2PpAAXQ9H8n8HZI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoN4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/eTaMsA==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>0

<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>1

<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.1
<latexit sha1_base64="GyyrShfjnK2LD97BlL8GDdYpPv8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4c2x1Ua47t5ECLxC1IDQo0B9WP/jAiSUiFJhwr1XOdWHsplpoRTmeVfqJojMkEj2jPUIFDqrw0P3WGjowyREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0qnkIVxmOPt+eZG0T2y3btdvT2uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BaxCNWg==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.2
<latexit sha1_base64="NiAa4sKO8mQ+J9S42D4jiPpVXRE=">AAAB6nicbVDLSsNAFL3xWeur6tLNYBFchaQVHxspuHFZ0T6gDWUynbRDJ5MwMxFK6Ce4caGIW7/InX/jJA2i1gMXDufcy733+DFnSjvOp7W0vLK6tl7aKG9ube/sVvb22ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHeOXRtUqo7t5ECLxC1IFQo0B5WP/jAiSUiFJhwr1XOdWHsplpoRTmflfqJojMkEj2jPUIFDqrw0P3WGjo0yREEkTQmNcvXnRIpDpaahbzpDrMfqr5eJ/3m9RAcXXspEnGgqyHxRkHCkI5T9jYZMUqL51BBMJDO3IjLGEhNt0innIVxmOPt+eZG0a7Zbt+u3p9XGVRFHCQ7hCE7AhXNowA00oQUERvAIz/BicevJerXe5q1LVjFzAL9gvX8BbJSNWw==</latexit>

0.4
<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>

0.4
<latexit sha1_base64="IJDY8YMRVi8knapn6KYGVw0GJM4=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgKiRafGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3Nreqe7utVWUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT64zv/NApWKRuNfTmHohHgkWMIK1ke4cuz6o1hzbyYEWiVuQGhRoDqof/WFEkpAKTThWquc6sfZSLDUjnM4q/UTRGJMJHtGeoQKHVHlpfuoMHRlliIJImhIa5erPiRSHSk1D33SGWI/VXy8T//N6iQ4uvJSJONFUkPmiIOFIRyj7Gw2ZpETzqSGYSGZuRWSMJSbapFPJQ7jMcPb98iJpn9juqX16W681roo4ynAAh3AMLpxDA26gCS0gMIJHeIYXi1tP1qv1Nm8tWcXMPvyC9f4Fb5yNXQ==</latexit>

0.6
<latexit sha1_base64="jzQTEE2H1m/lbux70oDn8sDvH70=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hUql6k4MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuEmDqPXBwOO9GWbm+TFnSjvOp1VaWl5ZXSuvVzY2t7Z3qrt7bRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k+vM7zxQqVgk7vU0pl6IR4IFjGBtpDvHrg+qNcd2cqBF4hakBgWag+pHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4z1L9fXiTtE9s9tU9vz2qNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BcqSNXw==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

a5
<latexit sha1_base64="wIaZH+VKQJHD+ZcyCfdp5+l3r3g=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiS2vjZScOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSRpErQcuHM65l3vv8SLOlLbtT6uwtLyyulZcL21sbm3vlHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJtep33mgUrFQ3OtpRN0AjwTzGcHaSHd4cDooV+yqnQEtEicnFcjRHJQ/+sOQxAEVmnCsVM+xI+0mWGpGOJ2V+rGiESYTPKI9QwUOqHKT7NQZOjLKEPmhNCU0ytSfEwkOlJoGnukMsB6rv14q/uf1Yu1fuAkTUaypIPNFfsyRDlH6NxoySYnmU0MwkczcisgYS0y0SaeUhXCZ4uz75UXSPqk6tWrttl5pXOVxFOEADuEYHDiHBtxAE1pAYASP8AwvFreerFfrbd5asPKZffgF6/0LBkqNwA==</latexit>

a4
<latexit sha1_base64="xeEhKj5HmMq66ND7l0jeALHRcBM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXqRghePFe0HtKFstpt26WYTdjdCCf0JXjwo4tVf5M1/4yYNotYHA4/3ZpiZ50WcKW3bn1ZhZXVtfaO4Wdra3tndK+8fdFQYS0LbJOSh7HlYUc4EbWumOe1FkuLA47TrTa9Tv/tApWKhuNeziLoBHgvmM4K1ke7wsD4sV+yqnQEtEycnFcjRGpY/BqOQxAEVmnCsVN+xI+0mWGpGOJ2XBrGiESZTPKZ9QwUOqHKT7NQ5OjHKCPmhNCU0ytSfEwkOlJoFnukMsJ6ov14q/uf1Y+1fuAkTUaypIItFfsyRDlH6NxoxSYnmM0MwkczcisgES0y0SaeUhXCZovH98jLpnFWdWrV2W680r/I4inAEx3AKDpxDE26gBW0gMIZHeIYXi1tP1qv1tmgtWPnMIfyC9f4FBMaNvw==</latexit>

a3
<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

0.4! 0.4! 0.4! 0.6! 1
0.2! 0.2! 0.4! 0.4
0.2! 0.2! 0.2
0.1! 0.2
0.1

<latexit sha1_base64="t0dy9KystH4PV3mV8NEkGJjI0Uc="></latexit>

a2 + a3
<latexit sha1_base64="S2EfypYgR6F2xUIyNs7/uPyC1hA="></latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a3
<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>

a4
<latexit sha1_base64="xeEhKj5HmMq66ND7l0jeALHRcBM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXqRghePFe0HtKFstpt26WYTdjdCCf0JXjwo4tVf5M1/4yYNotYHA4/3ZpiZ50WcKW3bn1ZhZXVtfaO4Wdra3tndK+8fdFQYS0LbJOSh7HlYUc4EbWumOe1FkuLA47TrTa9Tv/tApWKhuNeziLoBHgvmM4K1ke7wsD4sV+yqnQEtEycnFcjRGpY/BqOQxAEVmnCsVN+xI+0mWGpGOJ2XBrGiESZTPKZ9QwUOqHKT7NQ5OjHKCPmhNCU0ytSfEwkOlJoFnukMsJ6ov14q/uf1Y+1fuAkTUaypIItFfsyRDlH6NxoxSYnmM0MwkczcisgES0y0SaeUhXCZovH98jLpnFWdWrV2W680r/I4inAEx3AKDpxDE26gBW0gMIZHeIYXi1tP1qv1tmgtWPnMIfyC9f4FBMaNvw==</latexit>

a5
<latexit sha1_base64="wIaZH+VKQJHD+ZcyCfdp5+l3r3g=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiS2vjZScOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSRpErQcuHM65l3vv8SLOlLbtT6uwtLyyulZcL21sbm3vlHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJtep33mgUrFQ3OtpRN0AjwTzGcHaSHd4cDooV+yqnQEtEicnFcjRHJQ/+sOQxAEVmnCsVM+xI+0mWGpGOJ2V+rGiESYTPKI9QwUOqHKT7NQZOjLKEPmhNCU0ytSfEwkOlJoGnukMsB6rv14q/uf1Yu1fuAkTUaypIPNFfsyRDlH6NxoySYnmU0MwkczcisgYS0y0SaeUhXCZ4uz75UXSPqk6tWrttl5pXOVxFOEADuEYHDiHBtxAE1pAYASP8AwvFreerFfrbd5asPKZffgF6/0LBkqNwA==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a3
<latexit sha1_base64="REy8QFwSOyYeJpGYxpB+IjA3XYw=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd4UB/YVafm5ECLxC1IFQo0B/ZHfxiRJKRCE46V6rlOrL0US80Ip7NKP1E0xmSCR7RnqMAhVV6anzpDR0YZoiCSpoRGufpzIsWhUtPQN50h1mP118vE/7xeooMLL2UiTjQVZL4oSDjSEcr+RkMmKdF8aggmkplbERljiYk26VTyEC4znH2/vEjaJzW3XqvfnlYbV0UcZTiAQzgGF86hATfQhBYQGMEjPMOLxa0n69V6m7eWrGJmH37Bev8CA0KNvg==</latexit>

a2
<latexit sha1_base64="+46/PgRf6mQEpcwrl4mmqN6huB8=">AAAB6nicbVDLSsNAFL2pr1pfVZduBovgqiRt8bGRghuXFe0D2lAm00k7dDIJMxOhhH6CGxeKuPWL3Pk3TtIgaj1w4XDOvdx7jxdxprRtf1qFldW19Y3iZmlre2d3r7x/0FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN71O/e4DlYqF4l7PIuoGeCyYzwjWRrrDw9qwXLGrdga0TJycVCBHa1j+GIxCEgdUaMKxUn3HjrSbYKkZ4XReGsSKRphM8Zj2DRU4oMpNslPn6MQoI+SH0pTQKFN/TiQ4UGoWeKYzwHqi/nqp+J/Xj7V/4SZMRLGmgiwW+TFHOkTp32jEJCWazwzBRDJzKyITLDHRJp1SFsJlirPvl5dJp1Z16tX6baPSvMrjKMIRHMMpOHAOTbiBFrSBwBge4RleLG49Wa/W26K1YOUzh/AL1vsXAb6NvQ==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a1
<latexit sha1_base64="y11vhcHxq9/xBmbfZ7qq1plBQO0=">AAAB6nicbVDLSsNAFL2pr1pfUZduBovgqiRWfGyk4MZlRfuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6NkzSIWg9cOJxzL/fe48ecKe04n1ZpaXllda28XtnY3NresXf32ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ9eZ33mgUrFI3OtpTL0QjwQLGMHaSHd44A7sqlNzcqBF4hakCgWaA/ujP4xIElKhCcdK9Vwn1l6KpWaE01mlnygaYzLBI9ozVOCQKi/NT52hI6MMURBJU0KjXP05keJQqWnom84Q67H662Xif14v0cGFlzIRJ5oKMl8UJBzpCGV/oyGTlGg+NQQTycytiIyxxESbdCp5CJcZzr5fXiTtk5pbr9VvT6uNqyKOMhzAIRyDC+fQgBtoQgsIjOARnuHF4taT9Wq9zVtLVjGzD79gvX8BADqNvA==</latexit>

a1 + a4 + a5
<latexit sha1_base64="k6RyAIdLSmhw6BltM9ddXOtb2II="></latexit>

The	  depth	  of	  the	  tree	  is	  3!	  It	  is	  less	  depth	  !	  



VARIANCE	  of	  the	  code	   This	  is	  be]er!!!	  Since	  it	  has	  
less	  variance	  



Other example of Huffman coding  

	  	  	  	  15+7+6+6+5=39	  	  



Other example of Huffman coding  

The	  two	  smallest	  
ones…	  

Just	  two…	  



Other example of Huffman coding  

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

0
<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit>

1
<latexit sha1_base64="jTmajTse75savl4CZvrAsS1ya2c=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnbja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8Ar+yU0w==</latexit> 0

<latexit sha1_base64="g9dB/1FmzrP2rvAU3KO2hCisqTc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmqoO4KblxWsA9oQ5lMJ3boZBJmJmIJ+RU3LhRx64+482+cpFlo64WBwzn3zJk5fsyZ0o7zbVXW1jc2t6rbtZ3dvf0D+7DeU1EiCe2SiEdy4GNFORO0q5nmdBBLikOf074/u8n1/iOVikXiXs9j6oX4QbCAEawNNbbr6ai4JDU8FRpnTja2G07TKQatArcEDSinM7a/RpOIJKHxE46VGrpOrL0US80Ip1ltlCgaYzIzCUMDBQ6p8tIiNkOnhpmgIJLmCI0K9rcjxaFS89A3myHWU7Ws5eR/2jDRwZWXMhEnmgqyCAoSjnSE8iLQhElKNJ8bgIlk5q2ITLHERJu6aqYEd/nLq6DXarrnzdbdRaN9XdZRhWM4gTNw4RLacAsd6AKBJ3iGV3izMuvFerc+FqsVq/QcwZ+xPn8ArmeU0g==</latexit>



"  Los códigos se asignan desde el nodo final a los nodos inicial de cada símbolo, (derecha 
a izquierda)

Código	  

A	   0.5	   0	   1	  

B	   0.25	   10	   2	  

C	   0.125	   110	   3	  

D	   0.125	   111	   3	  

D

C

B

A	  

0.125

0.125

0.25

0.50	  

0.25

0.25

0.5	  

0.5

0.5	  

1.0	  

1	  

0	  
1	  

0

1	  

0	  

Other example of Huffman coding  





SHANNON	  CODING	  	  
(it	  is	  not	  op?mal)	  



# The	  idea	  is	  to	  create	  codewords	  of	  length:	  

# 	  And	  	  then	  assign	  the	  bits	  in	  order	  to	  
construct	  an	  instantaneous	  code	  (a	  tree	  with	  
codewords	  as	  leaves).	  

d� log2 pie =

⇠
log2

1

pi

⇡

<latexit sha1_base64="JU52QYNdqspJGTZgPMltRQ7JQh0="></latexit>





Comparison	  of	  SHANNON	  and	  Huffman	  coding	  	  



FANO	  CODING	  	  
(sub-‐op?mal	  procedure)	  
(a.k.a.,	  Shannon-‐Fano	  coding)	  



The	  SHANNON-‐FANO	  algorithm	  

When	  he	  probability	  are	  sorted	  in	  
descending	  order!!!	  



Example  

	  	  	  	  15+7+6+6+5=39	  	  



Example  
15

<latexit sha1_base64="hGmd1Szy0LvEIzgr3WWXr5owQnA=">AAACDXicbVDLSsNAFJ34rPEVdelmsBZclcTaVjdScOOygn1AG8pkMmmHTiZxZiKU0B9w46+4caGIW/fu/BuTNIi2Hhju4Zx7uXOPEzIqlWl+aUvLK6tr64UNfXNre2fX2NtvyyASmLRwwALRdZAkjHLSUlQx0g0FQb7DSMcZX6V+554ISQN+qyYhsX005NSjGKlEGhjHVhXqpf5dhFxYh7Nam6vVgVE0y2YGuEisnBRBjubA+Oy7AY58whVmSMqeZYbKjpFQFDMy1fuRJCHCYzQkvYRy5BNpx9k1U1hKFBd6gUgeVzBTf0/EyJdy4jtJp4/USM57qfif14uUd27HlIeRIhzPFnkRgyqAaTTQpYJgxSYJQVjQ5K8Qj5BAWCUB6lkIFylqPycvkvZp2aqUKzdnxcZlHkcBHIIjcAIsUAcNcA2aoAUweABP4AW8ao/as/amvc9al7R85gD8gfbxDXqdmM8=</latexit>

7
<latexit sha1_base64="Zz9+8ohFs77PibpNui4IpgvxJDU=">AAACDHicbVDLSsNAFJ3UV42vqks3g6XgqiQ+Wt1IwY3LCvYBbSiTyaQdOpnEmYlQQj/Ajb/ixoUibv0Ad/6NkzSIth4Y7uGce7lzjxsxKpVlfRmFpeWV1bXiurmxubW9U9rda8swFpi0cMhC0XWRJIxy0lJUMdKNBEGBy0jHHV+lfueeCElDfqsmEXECNOTUpxgpLQ1K5To0K/27GHmwDme1NlfPdJdVtTLARWLnpAxyNAelz74X4jggXGGGpOzZVqScBAlFMSNTsx9LEiE8RkPS05SjgEgnyY6ZwopWPOiHQj+uYKb+nkhQIOUkcHVngNRIznup+J/Xi5V/7iSUR7EiHM8W+TGDKoRpMtCjgmDFJpogLKj+K8QjJBBWOj8zC+EiRe3n5EXSPq7aJ9WTm9Ny4zKPowgOwCE4Ajaogwa4Bk3QAhg8gCfwAl6NR+PZeDPeZ60FI5/ZB39gfHwDB6uYlg==</latexit> 6

<latexit sha1_base64="d1jHXiIGkYL7vT2G2Gjjsr7mlIc=">AAACC3icbVDLSsNAFJ3UV42vqEs3Q0vBVUmstrqRghuXFewD2lAmk0k7dPJwZiKU0L0bf8WNC0Xc+gPu/BsnaRBtPTDcwzn3cuceJ2JUSNP80gorq2vrG8VNfWt7Z3fP2D/oiDDmmLRxyELec5AgjAakLalkpBdxgnyHka4zuUr97j3hgobBrZxGxPbRKKAexUgqaWiU6nplcBcjFzbgvNYX6tnQKJtVMwNcJlZOyiBHa2h8DtwQxz4JJGZIiL5lRtJOEJcUMzLTB7EgEcITNCJ9RQPkE2En2S0zWFGKC72QqxdImKm/JxLkCzH1HdXpIzkWi14q/uf1Y+md2wkNoliSAM8XeTGDMoRpMNClnGDJpoogzKn6K8RjxBGWKj49C+EiRf3n5GXSOalatWrt5rTcvMzjKIIjUALHwAIN0ATXoAXaAIMH8ARewKv2qD1rb9r7vLWg5TOH4A+0j2+r25hr</latexit>

6
<latexit sha1_base64="d1jHXiIGkYL7vT2G2Gjjsr7mlIc=">AAACC3icbVDLSsNAFJ3UV42vqEs3Q0vBVUmstrqRghuXFewD2lAmk0k7dPJwZiKU0L0bf8WNC0Xc+gPu/BsnaRBtPTDcwzn3cuceJ2JUSNP80gorq2vrG8VNfWt7Z3fP2D/oiDDmmLRxyELec5AgjAakLalkpBdxgnyHka4zuUr97j3hgobBrZxGxPbRKKAexUgqaWiU6nplcBcjFzbgvNYX6tnQKJtVMwNcJlZOyiBHa2h8DtwQxz4JJGZIiL5lRtJOEJcUMzLTB7EgEcITNCJ9RQPkE2En2S0zWFGKC72QqxdImKm/JxLkCzH1HdXpIzkWi14q/uf1Y+md2wkNoliSAM8XeTGDMoRpMNClnGDJpoogzKn6K8RjxBGWKj49C+EiRf3n5GXSOalatWrt5rTcvMzjKIIjUALHwAIN0ATXoAXaAIMH8ARewKv2qD1rb9r7vLWg5TOH4A+0j2+r25hr</latexit> 5

<latexit sha1_base64="1Sq3a/dnKhP4UbJCJgVCgr3G9eg=">AAACC3icbVDLSsNAFJ3UV42vqEs3Q0vBVUnUtrqRghuXFewD2lAmk0k7dDKJMxOhhO7d+CtuXCji1h9w59+YpEG09cBwD+fcy517nJBRqUzzSyusrK6tbxQ39a3tnd09Y/+gI4NIYNLGAQtEz0GSMMpJW1HFSC8UBPkOI11ncpX63XsiJA34rZqGxPbRiFOPYqQSaWiUanplcBchFzbgvNYXam1olM2qmQEuEysnZZCjNTQ+B26AI59whRmSsm+ZobJjJBTFjMz0QSRJiPAEjUg/oRz5RNpxdssMVhLFhV4gkscVzNTfEzHypZz6TtLpIzWWi14q/uf1I+Wd2zHlYaQIx/NFXsSgCmAaDHSpIFixaUIQFjT5K8RjJBBWSXx6FsJFivrPycukc1K1TqunN2fl5mUeRxEcgRI4BhZogCa4Bi3QBhg8gCfwAl61R+1Ze9Pe560FLZ85BH+gfXwDqjaYag==</latexit>

the	  sum	  is	  as	  close	  
as	  possible….	  

It	  can	  be	  seen	  as	  a	  
“TOP-‐BOTTOM”,	  
procedure	  

This	  was	  the	  last	  “super-‐
symbol”	  to	  divide…	  



Example  



Example  

0.54	  
0.46	  



Other Example  

Consider	  again	  the	  word	  “Hello”;	  the	  	  frequencies	  are:	  

H �! 1
e �! 1
l �! 2
0 �! 1

<latexit sha1_base64="Upt95loo+oBYZoceuZCeTSGOx2U="></latexit>

Symbol	   H 	  E 	  L 	  O	  

Count	   1 	  1 	  2 	  1	  



Example:	  compressing	  the	  word	  “Hello”	  

TOP-‐DOWN	  APPROACH	  (opposite	  of	  Huffman…)	  

Itera?on	  -‐1	  

Itera?on	  -‐2	  

Itera?on	  -‐3	  



Shannon-‐Fano	  code	  on	  HELLO	  

Symbol Count Log2	  	  	   Code #	  of	  bits	  used 

L 2 1.32 0 2 
H 1 2.32 10 2 
E 1 2.32 110 3 
O 1 2.32 111 3 

TOTAL	  #	  of	  bits: 10 



ARITHMETIC	  CODING	  	  







Consider	  to	  transmit	  the	  sequence	  =	  a1,	  a2,	  a3	  	  

0.7⇥ 0.7 = 0.49
<latexit sha1_base64="G5XPMRhaCRkv7p2iEpLAv8YKkXk=">AAAB/HicbZDLSsNAFIZPvNZ6i3bpZrAIrkKiwdqFUHDjsoK9QBvKZDpph04uzEyEEOqruHGhiFsfxJ1v47QNotYfBj7+cw7nzO8nnEll25/Gyura+sZmaau8vbO7t28eHLZlnApCWyTmsej6WFLOItpSTHHaTQTFoc9px59cz+qdeyoki6M7lSXUC/EoYgEjWGlrYFZsq9ZXLKQSabqyLbdeHphV27LnQsvgFFCFQs2B+dEfxiQNaaQIx1L2HDtRXo6FYoTTabmfSppgMsEj2tMYYb3Oy+fHT9GJdoYoiIV+kUJz9+dEjkMps9DXnSFWY/m3NjP/q/VSFVx6OYuSVNGILBYFKUcqRrMk0JAJShTPNGAimL4VkTEWmCid1yKE+kwX319ehvaZ5Zxb7q1bbbhFHCU4gmM4BQdq0IAbaEILCGTwCM/wYjwYT8ar8bZoXTGKmQr8kvH+BeLOkm0=</latexit>

0.7⇥ 0.8 = 0.56
<latexit sha1_base64="TlMi3FH4xoEOZh4OUba9lawhiKo=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgKky0tnUhFNy4rGAf0IYymU7aoZNJmJkIJdRfceNCEbd+iDv/xkkbxNeBC4dz7uXee/yYM6UR+rAKK6tr6xvFzdLW9s7unr1/0FFRIgltk4hHsudjRTkTtK2Z5rQXS4pDn9OuP73K/O4dlYpF4lbPYuqFeCxYwAjWRhraZeTUB5qFVEHkNC6Rc14rDe0KctAC8C9xc1IBOVpD+30wikgSUqEJx0r1XRRrL8VSM8LpvDRIFI0xmeIx7RsqsFnnpYvj5/DYKCMYRNKU0HChfp9IcajULPRNZ4j1RP32MvE/r5/ooOGlTMSJpoIsFwUJhzqCWRJwxCQlms8MwUQycyskEywx0SavZQgXGWpfL/8lnVPHPXOqN9VKs5rHUQSH4AicABfUQRNcgxZoAwJm4AE8gWfr3nq0XqzXZWvBymfK4Aest0/hT5Js</latexit>

(0.56� 0.49)⇥ 0.7 + 0.49 = 0.539
<latexit sha1_base64="Tw7R2nk3VvwKUhkoCbLoggH9SlU=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0WoiCGxsbULoeDGZQX7gDaUyXRih04ezEyEErp246+4caGIW7/AnX/jpA2i1gMD555zL3fucSNGhTTNTy23sLi0vJJfLaytb2xu6ds7LRHGHJMmDlnIOy4ShNGANCWVjHQiTpDvMtJ2R5ep374jXNAwuJHjiDg+ug2oRzGSSurr+yXTOKucmIZdO+pJ6hMBTaN6nNYXyinXCn29aBrmFHCeWBkpggyNvv7RG4Q49kkgMUNCdC0zkk6CuKSYkUmhFwsSITxCt6SraIDUUieZnjKBh0oZQC/k6gUSTtWfEwnyhRj7rur0kRyKv14q/ud1Y+mdOwkNoliSAM8WeTGDMoRpLnBAOcGSjRVBmFP1V4iHiCMsVXqzEGopKt8nz5PWqWGVDfvaLtbtLI482AMHoAQsUAV1cAUaoAkwuAeP4Bm8aA/ak/aqvc1ac1o2swt+QXv/Ajv8laA=</latexit>

(0.56� 0.49)⇥ 0.8 + 0.49 = 0.546
<latexit sha1_base64="UytyiRcKcLtGPVNoTX+Wdrqbuc8=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0WoiCHRWNuFUHDjsoJ9QBvKZDpph04ezEyEErp246+4caGIW7/AnX/jpA2i1gMD555zL3fucSNGhTTNTy23sLi0vJJfLaytb2xu6ds7TRHGHJMGDlnI2y4ShNGANCSVjLQjTpDvMtJyR1ep37ojXNAwuJXjiDg+GgTUoxhJJfX0/ZJpnJdPTMOuHnUl9YmAplE5TutL5djlQk8vmoY5BZwnVkaKIEO9p390+yGOfRJIzJAQHcuMpJMgLilmZFLoxoJECI/QgHQUDZBa6iTTUybwUCl96IVcvUDCqfpzIkG+EGPfVZ0+kkPx10vF/7xOLL2Kk9AgiiUJ8GyRFzMoQ5jmAvuUEyzZWBGEOVV/hXiIOMJSpTcLoZqi/H3yPGmeGtaZYd/YxZqdxZEHe+AAlIAFLkANXIM6aAAM7sEjeAYv2oP2pL1qb7PWnJbN7IJf0N6/ADqDlZ8=</latexit>

Choose	  a	  
point	  here.	  



Símbolo	   Pi	  

0.3	  

0.1	  

0.2	  

0.05	  

0.1	  

0.25	  



 Codificación Aritmética

o  ¿Cómo represento un número real no entero en formato binario?

"  El convenio es utilizar para la parte decimal potencias negativa de la base (2):

"  Ejemplo de representación de un número con 10 bits, 5 bits para la parte entera y 5 

bits para la fraccionaria:

b4	   b3	   b2	   b1	   b0	   b-1 b-2 b-3 b-4 b-5 

24	   23	   22	   21	   20	   2-‐1	   2-‐2	   2-‐3	   2-‐4	   2-‐5	  

16	   8	   4	   2	   1	   0.5	   0.25	   0.125	   0.0625	   0.03125	  

"  Ejemplo de representación binaria del número decimal 19.34375: 10011.01011

b4	   b3	   b2	   b1	   b0	   b-1 b-2 b-3 b-4 b-5 

24	   23	   22	   21	   20	   2-‐1	   2-‐2	   2-‐3	   2-‐4	   2-‐5	  

1	   0	   0	   1	   1	   0	   1	   0	   1	   1	  



OTHER	  EXAMPLE	  (for	  understanding	  how	  to	  DECODE)	  



OTHER	  EXAMPLE	  (for	  understanding	  how	  to	  DECODE)	  



OTHER	  EXAMPLE	  (for	  understanding	  how	  to	  DECODE)	  

We	  have	  transmi]ed	  /received	  0.538	  (real	  number	  of	  base	  2	  number….)	  

We	  need	  to	  know	  how	  many	  simbols	  we	  have,	  or	  the	  “end-‐of-‐data”	  


